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MHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1Mo XMMHUK Ha YPOBHE CpeAHEro 00Iero oopasoBaHus pa3padboraHa Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 oOpa3zoBaHHuH B
Poccuiickoit ®denepaunn», TpeOoBaHMH K pe3ysbTaraM OCBOCHHUS (QelepanbHOl 00pa3oBaTelbHOM IMporpaMMbl cpegHero obmero obpasosanus (POIT COO),
mpecTaBiIeHHbIX B DenepanbHOM TocylnapcTBeHHOM obOpa3oBarenbHOM crtanmapre COO, ¢ yu€rom Konmenmuu mnperonaBaHusi yuyeOHOTO mpeaMera «XHMHUS» B
oOpa3oBatenbHBIX opraHuzanusax Poccuiickoit Denepanny, peaqu3yrOMNUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJOKeHUH «CTpaTernu pa3BUTHUS
BocriuTanus B Poccuiickoit @eneparuu Ha nepuon 1o 2025 roga» (Pacnopsixenue [Ipasutensctea PO ot 29.05. 2015 No 996 - p.).

OCHOBY TOJXO/OB K pa3pa0OTKe MPOrpaMMbl MO0 XUMHH, K OMpEACNCHUI0 OO0IeH CTpaTerud OOY4YeHHs, BOCIIMTAHUS W Pa3BUTUS OOYUYArOMIMXCS CPEICTBAMHU
yuebHoro mpeamera «Xumus» g 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KoHIeNTyanbHbIE MonoxeHUuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
coJiep KaHusl, Pe3yJIbTaTOB 00y4eHHsI U TpeOOBaHUI K YPOBHIO IOJATOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3zoBaHHE, MOJIy4aeMOe BBIMTYCKHHKaMH 00I1e00pa3oBaTeIbHOM OpraHu3alluy, SIBISETCS HEOTHhEMIIEMOM 4acTblo MX oOpazoBaHHOCTH. OHO
CITYKHT 3aBEpPIIAIONIAM STallOM peall3allid Ha COOTBETCTBYIONIEM €My Oa30BOM YPOBHE KITIOUEBBIX IEHHOCTEH, MPHUCYIINX LEIOCTHOH CHUCTEME XHMHYECKOTO
oOpazoBaHMs. OTH IIEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB MPHPOIBI, (HOPMHPOBAHUS MHUPOBO33PEHHS W OOIIeH KyJbTyphl 4YEJIOBEKa, a TaKXKe DKOJOTHYCCKH
000CHOBaHHOTO OTHOLICHUS K CBOEMY 3JJ0POBBIO M MPUPOJHOH cpene. Peannsyercs xumudeckoe o0pazoBaHne 00y4aroLIXCsl Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus
CpelcTBaMH y4eOHOT0 TipeameTa « XUMHS», CoOAep KaHne U MOCTPOCHNE KOTOPOTO OIIPEIEICHEI B MPOTrpaMMe TI0 XUMHUH ¢ YIETOM crieln(UKA HAYKH XUMUH, € 3HAaUeHUS
B TIO3HAHWW TPUPOABI U B MAaTEPHAIBHOW >KH3HH OOIIECTBA, a Takke C Yy4€TOM OOMIMX IeNell W MPUHIUIIOB, XapaKTePH3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeanero obmiero oopasosanus B Poccuiickoit deneparum.

XuMHsI KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pojb B COBPEMEHHOW IIMBUJIM3ALMH, B CO3AaHUH HOBOM 0a3bl MaTepHaltbHOW KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJ B ((OPMUPOBAHHUE PAIIIOHAIBHOTO HAYYHOTO MBIIINICHHS, B CO3JJaHHE IIEIOCTHOTO MPECTAaBIEHIS 00 OKPYKAIOIIEM MUPE KaK O €IHHCTBE IPUPOIBI U
4eNoBeKa, KOTopoe GOpPMUPYETCsi B XUMHUH Ha OCHOBE TTOHUMAaHUS BEHIECTBEHHOTO COCTAaBa OKPYKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXKIy CTPOSHHEM BEIICCTB,
WX CBOMCTBaMH U BO3MOXHBIMHU 00JIACTSIMU PUMCHEHUSL.

TecHO B3aMMOAEUCTBYSI C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHUS CTalla HEOTHEMIIEMOW YacThi0 MUPOBOW KYJIbTYPHI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO
TPpy/a U KU3HH KaxJoro wieHa odmectsa. CoBpeMeHHass XUMHUsI KaKk HayKa CO3WJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTWH HampaBlieHa Ha pellleHHe rI00aTbHBIX
MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBIPHEBOM, IHEPTETUUCCKOH, MUIICBOM, IKOJIOTHUECKOM 0S30IMaCHOCTH U OXPaHbI 3/I0POBbSL.

B cooTtBeTcTBHM ¢ OOIIMMHU [ENSMH W TPHUHIUIAMH CPEIHEro oOImero oOpaszoBaHHs cojaepkaHue mpeamera «Xumus» (10-11 xmacchel, 0a30BBI ypOBEHBb
W3YYEHHUS) OPHUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO ITOATOTOBKY OOYYaONNXCs, HEOOXOIUMYIO UM ISl BEIPAaOOTKA MHPOBO33PEHUECKUX OPHUEHTHUPOB,
YCIICIIHOTO BKIIFOUEHHSI B )KU3HB COIIYMa, IPOJIOJDKEHHSI 00pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CoCTaBIsIONIMME TIpeaMeTa « XUMHUS» SIBISIOTCS 0a30Bbie Kypchl — «OpraHudeckas xumus» u «O0Ias U HeopraHHYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM
collepKaHUsl KOTOPBIX SIBIISTIOTCSI OCHOBHI 0a30BOM HAayKH: CHCTEMa 3HAHWH M0 HEOPTaHWYECKOW XUMHH (C BKIIOYCHHEM 3HAaHWHA M3 OOIel XMMHH) U OpTaHUYeCKOH
xuMuH. PopMUpOBaHHE JaHHOW CHCTEMBI 3HAHUH MPH U3YYEHHUH MpeMeTa 00ecrieuuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCET0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX
MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa conepkanus KypcoB — «Opranmueckast Xumust» U «O0IIas 1 HeopraHudeckast XuMus» c(popMHUpoBaHa B MporpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO
MOIX0Ja K M3y4eHUI0 y4eOHOro MaTepralia u 00yCIIOBIeHa HCTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHWH Ha OMpPENEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce
OpraHUYECKOW XUMHH BEIECTBAa PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUHU CTPOCHHUSI OPTaHMYECKUX COCJUHEHHM, a TaKkKe Ha YPOBHE CTEPEOXUMHUYECKHX U
AJIEKTPOHHBIX TMPEJICTABICHUI 0 CTpOSHUH BemiecTB. CBelleHUs 00 N3y4aeMbIX B KypCe BEIECTBaX JIAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB /IO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COeIWHEHWI. B Kypce opraHmueckodl XWMHH TIOTYYarOT pa3BUTHE CHOPMHUpPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3zoBaHUs IEpBOHAYAIHHBIE
MPEACTABICHHUS O XUMUYECKOH CBS3HU, KIIaCCHU(DUKAIIMOHHBIX TPU3HAKAX BELIECTB, 3aBHCHMOCTH CBOWCTB BELIECTB OT UX CTPOCHUS, 0 XUMUYECKOH PeaKlny.

[Tox HOBBIM yTiIOM 3peHHS B MpeaMeTe «XUMHsS» 0a30BOr0 YPOBHSI PacCMaTPUBACTCS W3YyUEHHBIH HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI TEOPETHYECKHUI
MaTepuan M (HaKTOJIOTHYECKHe CBEACHHS O BEIIeCTBaX M XMMHUYECKOW peakiuu. Tak, B 9acTHOCTH, B Kypce «OOImIas U HeOopraHWdecKas XUMHSD» OO0YyJaromuMcs
MPEJOCTABISETCS. BOBMOKHOCTh OCO3HATh 3HAYEHHE MEPHOAMYECKOTO 3aKOHA ¢ OOIIETEOPETHYECKUX U METOJIOJOTHMYECKHX IMO3MINH, TITy0ke TOHITh UCTOPUYECKOE
M3MEHEHHUE (PYHKIUH 3TOTr0 3aKOHA — OT 0000MIAIOIICH 0 OOBICHSIOIICH U POTHO3UPYFOIIEH.

Enunas cuctema 3HaHWN O Ba)KHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOSHHH, CBOMCTBAX M NPUMEHEHHH, a TaKXX€ O XMMHUYECKHX PEAKIHSIX, UX CYIIHOCTH U

AKOHOMCEDHO dX _HDOTCKAHNS JIOIIOJIHAC g B _KVDCIX 0 1 KJ1d OB IJCMCEHTAMU OJICD RKAHUA. MMCIOIIIMMHM _KVIJID DOITOIMUECKUN M IDUEKJIAIHON XaADAKTED Y
3HaHMS CMIOCOOCTBYIOT NMOHMMAHHMIO B3aWMOCBSI3M XMMHUHM C APYTMMH HayKaMH, PacKphIBAIOT €€ pojib B MO3HABATENBHOW M MPAKTHYECKOH NESTETHHOCTH 4YelIOBEKa,




CHOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOLECCY TBOPUECTBA B OOJIACTH TEOPUH U MPAKTHUECKHX MPHIOKECHUH XUMHH, IOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B
0OIIIeCTBEHHO ¥ JINYHOCTHO 3HAYMUMBIX Mpo0IeMax, CBI3aHHBIX C XUMHUEH, KPUTHUIECKH OCMBICTUBATh MHPOPMAIIAIO W TIPUMEHSTH €€ ISl TIOTIOTHEHMs 3HAHHUH, PEIIeHUs
HUHTCIUICKTYAJIbHBIX U OKCIICPUMECHTAJIBHBIX UCCIICA0BATCIbCKUX 3aaa4. B IeJIOM CoacCpKaHne yqe6Hor0 npeamMeTa «XuMus» JaHHOI'O0 YPOBHA U3YUCHUSA OPUCHTUPOBAHO
Ha (opMHpOBaHHE Yy OOYdYaIOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JUIsI TOHMMaHUsS (UIOCOPCKHX WAEH, TaKMX KaK: MaTepUalbHOE €JMHCTBO HEOPraHHYECKOrO H
OpPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, I03HABa€MOCTHb TNMPHUPOJHBIX SBIEHUHA IMyTEM ODKCIEPUMEHTa U PEIIeHUs
MPOTUBOPEYNH MEXIy HOBBIMH (DaKTaMH M TEOPETUYECKHUMH MPEANOCHUIKAMH, OCO3HAHHWE POJIM XWMHH B PEIICHHH AIKOJOTHYECKHX IMPOOJeM, a Takxke Mpobdiiem
cOepeKCHUS IHEPTETUUCCKUX PECYPCOB, CHIPhs, CO3JaHHS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB,

B nane pemeHus 3a7a4 BOCIMTAHUS, Pa3BUTH U COLUAIHM3AIMHA O0YYArOIIUXCS TMPUHATBHIC MPOrPaMMON 10 XUMHH TIOAXOMbI K ONPEIEIICHUIO COIEPKaHus U
MOCTPOEHUS TpEAMETa MPEAYCMATPUBAIOT (OPMHUPOBAHUE YHHUBEPCAITBHBIX YYEOHBIX NEHCTBHIA, MMEIOIMNX 0a30BOe 3HAYEHHWE ISl PA3IMYHBIX BHIOB JEATEIHHOCTH:
pelieHust po0JeM, MOMCKa, aHAW3a W 00pabOTKM WHGOPMAIMKM, HEOOXOAMMBIX JIi NPUOOPETCHHUS OMbITa MPAKTHYECKOW U HUCCIEIAOBATEIIbCKON NEATEIbHOCTH,
3aHUMAIOLICH Ba)KHOE MECTO B TIOZHAHUH XUMHUH.

B mpaktuke mpemnojaBaHuWs XMMHH KaK Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs, TaK M HAa YPOBHE CPENHEro oOImero oOpa3oBaHWs, NPH OIPENEICHUN
COJIepKATENILFHON XapaKTePUCTUKU Ieliell M3y4deHus IMpeaMeTa HalpaBlIeHHEM IEPBOCTENICHHOW 3HAYUMOCTH TPAJUIMOHHO TNpU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKOW HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW NEATEIbHOCTH YeJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOWM KyJbTyphl. C
METOIUYECKOH TOUKH 3pEHUS TaKOH TOJXO0/ K OTPEACTICHHIO [IeJIei N3YUeHHUs TIPeIMeTa SBISETCS BIIOJIHE OIPaBIaHHBIM.

CorracHO TaHHOM TOYKE 3pEHUS TJIABHBIMH IEJISIMU U3YUICHHS TIpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIOTCS:

*  (opMHpOBaHHE CHCTEMBl XHMHUYECKUX 3HAHWN KaK BaKHEHINEH COCTABIIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOHW JIEKaT KIFOUEBBIC
NOHATHS, (yHIAMEHTalbHBIE 3aKOHBI M TEOPUM XWUMHH, OCBOCHHE S3bIKa HAayKH, YCBOGHHE M IIOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0000LICHUI
MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEH X Pa3BUTHS U CTAHOBJICHUS;

L4 Q)OpMHpOBaHI/Ie U pa3BUTUC HpeI{CTaBHeHI/Iﬁ O HaY4YHBIX MCTOJaX IMO3HaHWA BCHICCTB U XUMHYCCKHUX peaKHHﬁ, HeO6XOI{I/IMBIX JJIsL HpI/IO6p6TeHI/I${ }/MCHI/Iﬁ
OpPHEHTHUPOBATHCS B MUPE BEIECTB M XUMUYECKUX SIBJICHUH, MMEIOIINX MECTO B MPUPOJIE, B IPAKTHUECKON M IOBCEAHEBHOMN JKU3HH;

® pa3BHUTHE YMEHHWH M CIIOCOOOB JEATENFHOCTH, CBA3aHHBIX C HAONIOJIeHHEM U OOBSCHEHHEM XMMHYECKOTO SKCIIEPHMEHTa, COOII0JIeHHEeM MPaBmil 0€3011acHOTro
oOpareHus ¢ BeImeCTBAMH.

Hapsiny ¢ atuM, conepskarenbHas XapaKTEpUCTHUKA LieJIeH U 3aad U3yYEHUs IIPeIMETa B IIPOrpaMMe 110 XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMHU TIPHOPUTETaMH B CHCTEME CpeaHero obmiero oOpa3oBanus. CerofHs B MPENOJaBaHUU XUMHUHM B OOJNBIIEH CTETEHW OTAAETCS MPEAIIOYTeHHE MPAKTUYECKOH
KOMIIOHEHTE COAep)KaHWs OOydeHWs, OPHEHTHPOBAHHOW Ha TOATOTOBKY BHITYCKHHKa OOIIE0Opa3oBaTeNbHONW OpraHM3alW{, BIIAJCIONIET0 HEe HAaOOpoM 3HAHWHA, a
(YHKIMOHAILHOH TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH W YMEHHUSMHU aKTUBHOTO TOJyYCHHsI 3HAHUH M MPUMEHEHHs UX B pealIbHON JKU3HH ISl pEIICHUS MPAKTHUECKUX
3ajad.

B cBs31 ¢ 3 THM TIpH M3YYEHUH TIpeaAMeTa « XUMUSD) TOMUHUPYIOIIee 3HaUeHHE TPUOOPETAIOT TaKKe IIeTTH U 3a/1a4H, KaK:

ajanTanusi 00y4aronMXcsi K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, POPMUPOBAHNE HHTEIUIEKTYaIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO,
COTPYHHUYECTBY, CAMOCTOSTEIBHOMY MPUHSITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIICCTBAMU U UX MPUMCHECHUEM;

(opMupoBaHue y 00ydalOUIMXCsl KITFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIETEHIINH), UMEIOIINX YHHBEPCAIILHOE 3HAYCHHE NJIS PA3IMYHBIX BHUIOB AESTEIHLHOCTH:
perieHus mpoodieM, MONCKa, aHaan3a U 00paboTKu MHGOPMAIHH, HEOOXOAMMBIX I IPUOOPETEHUS OMBITA NEATEIHPHOCTH, KOTOpas 3aHUMAET BaKHOE MECTO B IMIO3HAHHUH
XUMHH, a4 TaKXC IS OLICHKH C HO3HHHI>'I 9KOJIOTUUECKOM 6C3OH3CHOCTI/I XapaKTepa BIUAHUA BEIICCTB U XUMHUYCCKHUX MPOLECCOB HAa OPraHrU3M YCJIOBCKA U IMMPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH O0YyYarommMXcCs: CIIOCOOHOCTH CaMOCTOSTEIHHO MPHOOpPETaTh HOBBIC
3HAHUA 110 XUMHHU B COOTBETCTBHHN C KU3HCHHBIMU HOTpeGHOCTHMI/I, HCIIOJIb30BaTb COBPEMCHHEIC I/IH(l)OpMaIII/IOHHbIe TEXHOJIOTUHN IJI IIOMCKAa U aHaJlu3a y‘Ie6HOI>'I u
HAYYHO-TIOMYJISPHON UH(POPMAIIMA XUMHYECKOTO COJICPIKAHUS;

(hopMupOBaHHUE U Pa3BUTHE y OOYUYAIOMIMXCS ACCOLUMATHBHOTO M JIOTHYECKOTO MBIIIICHSI, HAOII0aTeNbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HeO6XO)II/IMBI, B HaCTHOCTH, IIPpH IJIAHUPOBAHUHN U IPOBECACHUU XUMHWYCCKOT'O SKCIICPUMEHTA,

BOCIIUTaHUE Yy 0Oydaromuxcs yOe:KAEHHOCTH B TYMaHUCTUYECKOM HANpaBIIEHHOCTH XUMHH, €€ BaXKHOW POJIM B PELICHUU TIIOOANBHBIX MPOOJIEM PalMoOHAIBEHOTO
MIPUPOJIOTIONB30BaHNS, MTOTIOTHEHUS YSHEPTETHUECKUX PECYPCOB M COXPaHEHUS MPHUPOTHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K MPHPOJIE
U CBOCM JODOBBIO . d TAKKE IDHOODCTCHUA OLBITd MCIIOJIB30BAHUA 110]] CHHEIX 3HAHNH U1 ODUHATAL TDAMOTHEIX DENIEHUNU B CH AT X BA3AHHDBIX XHUMHNYCCKHUMUY

SIBJICHUSIMH.




B yueOHOM Im1aHe cpemHero oOriero oOpa3oBaHHs MpeaMeT «XUMHUsS» 0a30BOTO0 YPOBHS BXOJUT B COCTaB MpEAMETHOW obOnactu «EcrtecTBeHHO-Hay4YHBIC
MPEMETHD).

OO0i1ee YUCIIO YacoB, OTBEACHHBIX ISl M3YYCHHUS XMMHUH, Ha 0a30BOM YPOBHE CpeaHero oliero o0pa3oBaHus, cocraBiseT B 11 kimacce — 68 yaca (2 vaca B
HEJIETIO).

COJEP)KAHHUE OBYYEHMUSA 11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHMHU

XUMHUUECKHUH 3JIeMEHT. AToM. Slapo aTroma, H30TONBL. DJIeKTpOHHAask 000J104YKa. DHEPreTHUECKHe YPOBHH, OAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- SIEMEHTHI.
OcoOeHHOCTH pacIpeeNIeHNs JIEKTPOHOB [0 OPOUTAIIIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS KOH(PUTIYpaLUsl aTOMOB.

[Tepunonnueckuii 3akon u Ilepmommyeckas cuctema xummudeckux dieMeHToB JI. M. MenzaeneeBa. CBs3p NMEpUOIMYECKOTO 3aKOHA W lleproaudeckoil crcTeMbl
XxuMuieckux snemenToB Jl. M. MenneneeBa ¢ COBpeMEHHOH Teopueil CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB XMMUYECKUX JJIEMEHTOB U 00pa3yeMbIX
VMU MPOCTBIX U CIOKHBIX BELIECTB M0 IPyIIaM U EPHOAaM. JHAUEHNE IEPUOINIECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BemecTsa. XMMHYECKask CBA3b. BUIbl XMMUYECKOH CBS3M (KOBAJICHTHAsS! HETIOJIIPHAS U MOJISIpHAsl, MOHHAS, MeTaJInyeckas). MexaHn3Mbl 00pa3oBaHUs
KOBaJIEHTHOM XMMHUYECKOW CBSi3M (OOMEHHBIM M TOHOPHO-aKIEeNTOpHBIN). Bogoponnas cBs3e. BaneHTHOCTH. DnexTpooTpunarenbHocTh. CTeneHb OkucieHus. VoHbI:
KAaTHOHBI 1 aHUOHBI.

BemecTtBa MONEKYJIIPHOTO H HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH MOCTOSHCTBA COCTaBa BEHIECTBA. THIIBI KPHCTAUIMYECKUX PEIMIETOK. 3aBUCHMOCTH CBOWCTBA
BEILIECTB OT THUIA KPUCTAJUNINYECKON PEIIETKH.

ITonsiTue 0 qucnepcHsIX cucreMax. MICTHHHBIE U KOJIOUIHBIE pacTBOPLL. MaccoBast 10JI BEIECTBA B PaCTBOPE.

Knaccudukauus Heopranudeckux coennHeHunid. HomeHkIaTypa HeOpraHW4ecKuX BELIECTB. | eHeTHuecKasl CBsI3b HEOPraHWYECKUX BELICCTB, NPUHAISKAINX K
Pa3INYHBIM KJIACCAM.

Xumnueckast peakuusi. Knaccupukanys XMMUYECKUX peaKHii B HEOPraHUIECKOW U OPraHNYeCKOi XMMUU. 3aKOH COXpPaHEHHS MacChl BEMIECTB, 3aKOH COXPaHEHHUs
U TIPEBpAILEHUs SHEPTUH NIPU XUMHUUECKHUX PEAKIUIX.

CkopocTh peakuuy, €€ 3aBUCHUMOCTh OT pa3IuuHbIX (axkropoB. OOpaTuMble peakuud. XUMHUYEcKoe paBHOBecue. DakTOpbl, BIUIOIME HAa COCTOSHUE
xumudeckoro pasHosecusd. [Ipunnun Jle [arense.

Onextpoiutuueckas nucconnanys. CuiibHbIE U ci1adble 51eKTpouThl. Cpenla BOAHBIX pacTBOPOB BEIIECTB: KHUCast, HeUTpanbHas, HIeJ0YHas.

OKHCINTETBHO-BOCCTAHOBUTENBHBIE PEAKIUM.

OKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB W WX MpeBpamieHuii: nemoHcTparus Tabmun «llepuogmueckas cuctema xumudeckwx snemeHtos /J[. U.
MengeneeBa», U3ydeHHE MOJENCH KPUCTAUIMYECKUX PEHIETOK, HAONIOJACHUE M ONMUCAHWE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OMBITOB (pa3joKeHHEe MEepOKCHAaA
BOZOpOJa B MPUCYTCTBUH KaTalU3aTOpPa, ONPENEIEHHE CPEAbl PACTBOPOB BELIECTB C MOMOLIbIO YHUBEPCAIBHOIO HHAUKATOPA, PEAKLIUH HOHHOTO 0OMeHa), pOoBeieHHE
[IPaKTUUECKON paboThl «BiusHue pa3nuuHbX (pakTOpoB HA CKOPOCTh XUMUYECKOH Peakum.

Pacuérnble 3anaun.

Pac4érpl o ypaBHEHUSIM XUMUYECKUX PEAKLUHN, B TOM UUCIIE TEPMOXUMHUUECKHE PACUETHI, pACUETHI C UCIOJIB30BAHMEM ITOHIATHSA «MACCOBAasl 10JIs BEIIECTBAY.

Heopranuyeckasi xXumMusi

Hemeramnel. Tlonoxenne HemeTauioB B [lepuomudeckoii cucreme xumudeckux siementoB JI. M. MeHneneeBa u 0COOCHHOCTH CTpOEHUsI aTOMOB. Dusmueckue
CBOICTBAa HEMETAIJIOB. AJUIOTPOIHSI HEMETAIUIOB (Ha MPUMEpEe KUCIIOpoa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBONCTBA BAKHEHIINX HEMETAUIOB (TAJIOr€HOB, cepbl, a3oTa, ocdopa, yrinepoaa U KPeMHHUS) U UX COCOUHEHHH (OKCHIIOB, KUCIOPOICOAEPKAIIUX
KHCIIOT, BOJJOPOAHBIX COSTUHEHUIN).

IIpuMeHeHue BaXHEHIINX HEMETAJLUIOB U UX COCIUHEHUN.

Meramnsl. [lonoxxenne meramnos B Ilepuonuueckoir cucreme xumudeckux sieMeHToB Jl. M. MengeneeBa. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0UEK




OO0ure cnocoObl MoyyeHns: MeTaioB. [IpiMeHeHrne MeTallIoB B OBITY U TEXHHUKE.

DKCTIepUMEHTaIbHBIE METOABl M3yYeHHUS BEIIeCTB W WX IMPEBpAIlCHUN: HW3y4YeHHE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpa3lloB HEMETaJIOB, peEIIeHue
9KCIIEPUMEHTANBHBIX 33724, HAOI0ICHIE U ONMCaHKe IEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCH/IA ATIOMUHHSA C PAaCTBOPAMH KUCIOT U
Ie0vYeil, KaueCTBEHHBIC PEAKIINU Ha KATUOHBI METAILJIOB).

Pacuérnsie 3anaumn.

Pacuérpr macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacCe WM O0BEMY OJHOTO M3 YYaCTBYIOUINX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJTMYECTBa BEIIECTBA) MPOAYKTOB PEAKLIMH, €CITU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KM3Hb

Ponb xumun B 06ecriedeHn IKOJIOTHIECKOM, SHEPTETHIECKON U MUTIIEBOI 0€30MacHOCTH, Pa3BUTHH METUIIMHBI. [[OHATHE 0 HAYIHBIX METO/IaX ITO3HAHUS BEIIECTB
U XUMHUYECKUX PEAKIUMN.

[IpencraBienus 00 OOIIMX HAYYHBIX IPUHITUIIAX MPOMBIILICHHOTO TOIYYCHHUS BaXKHEHIITUX BEIICCTB.

UenoBek B MHpE BEIIECTB M MAaTEPUAIOB: BAKHEUIINE CTPOUTEIbHBIE MAaTepUaibl, KOHCTPYKIMOHHBIE MaTepHallbl, KPaCKU, CTEKIIO, KEpaMUKa, MaTepUaibl s
3JIEKTPOHMKH, HAHOMATEePHAIIbl, OPTAaHUYECKUE U MUHEPAJIbHBIE YA0OpEHUS.

XuMHsl M 3I0pOBbE YeJOBEKa: MpaBHJa HCIIOIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB, MpaBuja O€30MacHOTO HCIOJIb30BaHUS MpernaparoB OBITOBON XUMHU B
MOBCEIHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXmpeaMETHBIX CBS3€H MpPH U3YUYCHHH OOIIeH M HeopraHWdeckod xumuu B 11 Kiacce OCYyIIECTBISETCS 4Yepe3 HCIOJNB30BAaHUE KaK OOIIHX
€CTECTBEHHO-HAYYHbIX MOHATUN, TaK U TIOHATHUM, SBJISIOIIUXCS CUCTEMHBIMU JUIsI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE TIOHATHS: HAYIHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIHN3, CHHTE3, KITacCH(UKaIUs, TIEPUOJUIHOCTD, HAOII0AeHNE, SKCTIEPUMEHT,
MOJIeIMPOBaHNE, H3MEPEHUE, IBJICHHE.

dusuka: MaTepusi, SJHEprus, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PaIlOAKTUBHOCTh, MOJIEKYJa, SHEPreTUUECKUI YPOBEHb, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSTHUE BelecTBa, (PM3NIECKUE BETMYMHBI U €IUHUIIBI UX U3MEPEHHS, CKOPOCTb.

Bbuonorus: kneTka, opranusm, SKocucTeMa, onochepa, Makpo- ¥ MUKPO3JIEMEHTHI, BUTAMHIHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIB, MTOJIE3HBIE HCKOTIAEMbBIE, TOILIIMBO, PECYPCHI.

TexHonorus:: XUMHYECKasl MPOMBIIUIEHHOCTb, METAJLTyprusi, MPOU3BOACTBO CTPOUTEIBHBIX MAaTEpUaiOB, CENbCKOXO3SIMCTBEHHOE MPOU3BOJACTBO, MHUIIEBAs
MPOMBIIIUIEHHOCTh, (papMarieBTHYeCKasi MPOMBIIIIEHHOCTh, MPON3BOACTBO KOCMETHYECKHUX IPENapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, HIIEKTPOHHAS
MIPOMBIIIUIEHHOCTh, HAHO TEXHOJIOTHH.

HNJIAHUPYEMBIE PE3YJIBbTATBHI OCBOEHUSA TIPOI'PAMMBI 11O XUMHUHN HA BA30BOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K PE3YJIbTaTaM OCBOCHHUS 00YYAIOIIMMHECS POrPaMM CPEIHEro 0011ero 00pa3oBaHus (JINYHOCTHBIM, METAIIPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeTou4eckoil OCHOBOM /i pa3pabOTKH IJIAHUPYEMbBIX PE3yJIbTATOB OCBOCHUSI IPOrPAMM CPEJHEro o0IIero 00pa3oBaHus SBISCTCSI CHCTEMHO-
NESITEILHOCTHBIN ITOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJXOJ0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NMpeAMeTa «XUMHS» Ha YPOBHE CPEIHEr0 OOILEero
00pa3oBaHHMsl BBIICICHBI CIICTYIOIIHE COCTABIISIONIHE!

0CO3HaHHE 00YYAIOIIMMICS POCCUHCKOM IPakJaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPE/IETICHHIO;

HaJIMYHe MOTUBALIUYU K 00Y4CHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHHUI IMYHOCTH Ha OCHOBE KJIFOUYEBBIX IIEHHOCTEH U HCTOPUYECKUX TPAAULINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTH U CHOCO6HOCTB 06y11a}01111/1xc51 PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTH IIECHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IMPUCYIINMHU IleJIOCTHOfI CHUCTEME
XMMHYECKOTO 00pa30BaHus;

HaJIMYUe TPaBOCO3HAHUS YKOJIOTUUECKON KYJIBTYPhI U CIIOCOOHOCTH CTABUTD LIENH U CTPOUTH KU3HCHHBIC MIAHBL.




JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMmera «XHMHUS» JOCTUTAIOTCS B COUHCTBE Y4YeOHOW M BOCIUTATENBHOW JESATEIBHOCTH B COOTBETCTBHU C
I'YMaHHCTHYECKUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HAEAIaMH POCCHHCKOIO TIPa)KIaHCKOro oOIIecTBa, NMPUHATHIMH B OOILECTBE
HOpMaMHU U IIpaBUJIaMHU IMTOBCACHUA, CHOCO6CTBy}OHII/IMI/I mnmpoueccaM CaMOIIO3HAHUA, CaMOpa3BUTUA U HPABCTBECHHOI'O CTAHOBJICHUA JIMYHOCTHU o6yqa}onmxcs{.

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHS MpeAMeTa « XUMUS» OTPaxkaroT COPMHUPOBAHHOCTH OIBITA MO3HABATEILHONW M MPAKTUYECKOH ACATEIbHOCTH 00ydYaromuxcs
0 peanr3aliy IPUHATHIX B 00LIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:knaHcKoOro BOCIMTAHUSA:

0CO3HaHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLHMOHHBIX PaB M 0053aHHOCTE!, YBAKEHHSI K 3aKOHY M MIPaBOMOPSAKY;

MIPEJICTABJIEHUS O COLMAIBHBIX HOpMaxX U MPaBUIaxX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOM AEATEIBHOCTH IIPU CO3JaHUU YIEOHBIX IPOEKTOB, PELIEHNH YU€OHbIX U IT03HABATENBHBIX 3a71a4, BHITOJIHCHUN XUMHUECKUX
9KCIIEPUMEHTOB;

CHOCOOHOCTH OHMMATh M IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI IPYTUX [IPU aHaJIU3€ Pa3IUUHbIX BUAOB YIEOHOH NEsTEIBHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMSA:

IEHHOCTHOI'O OTHOIICHUSA K HCTOPUUCCKOMY 1 HAYUYHOMY HACJICOUIO OTEYECTBEHHON XHUMHUH,

YBaXCHUA K IIPOLCCCY TBOPYECTBA B 06JIaCTI/I TCOPpUU U MPAKTHYCCKOr0 NPHUMCHCHHUA XHWMHUH, OCO3HAHHUA TOTO, YTO MAOCTHIXCHHA HAYKU €CThb PE3YJIbTaT
JUTNTENBHBIX HAOMIOCHUH, KPOIIOTIMBBIX KCIIEPUMEHTANBHBIX IOMCKOB, IOCTOSHHOTO TPYAa YYEHBIX U IPAKTHUKOB;

HHTEpeca U 03HABATEIbHBIX MOTHBOB B IIOJIyUYCHHUHU U MOCIEAYIOLIEM aHaIN3e HHPOPMAIUK O IIEPEIOBbIX JOCTHKEHHUSIX COBPEMEHHOI 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA:

HPAaBCTBEHHOI'0 CO3HAHMSI, STUUECKOTO MOBEACHNUS;

CIOCOOHOCTH OLICHUBATh CUTYallUH, CBSI3aHHbIE C XMMUYECKUMHU SIBICHUAMH, U NPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U ICHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE ITOBEIEHUE U MTOCTYIIKM CBOMX TOBapUIIEH ¢ MO3ULIMN HPAaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) dopMupoOBaHUS KYJbTYpPbI 310POBbSI:

MMOHUMaHUS [IEHHOCTEH 310pOBOTO U 0e30macHOTo 00pa3a KHU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DM3MUYECKOMY U TMICUXHYECKOMY
3JI0pOBBIO;

coOuTtoIeHns TpaBmiI 0€30MMacHOT0 OOpAaIeH s C BEIIECTBAMHU B OBITY, IOBCEIHEBHOM KU3HH U B TPYAOBOU AEATEIBLHOCTH;

MIOHUMAaHUS [IEHHOCTH MPaBWJI HHIUBHUYaIbHOTO U KOJUIEKTHBHOTO G€30I1aCHOTO MOBEJEHUS B CUTYALUSX, yTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIIEICTBUIA U HEMIPUATHS BPEIHBIX PUBBIYCK (YIIOTPEOJICHHSI AKOT0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpya0BOro BOCIUTAHUS:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENBCKOM AEATEIIEHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOH 1 APYTHX BUAAX NESTEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUN NMPAKTUYECKUX 3aj[ad COLMANbHOM HAIIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIBI);

MHTEpeca K MPaKTHIECKOMY H3YUYEHHUIO Mpodeccuii pa3IuyHOTo poja, B TOM YHCJIe Ha OCHOBE IPUMEHEHUS MIPEIMETHBIX 3HAHUH M0 XUMUH;

YBaXXEHHUA K TPYAY, JIOJIM TpYyJa U pe3yIbTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYalbHOM TpPAaeKTOpUHM 0Opa3oBaHus, Oynaylied mpodeccuu U peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUH, HHTEPECOB U IOTpeOHOCTEH 00111ecTBa;

6) 3K0/10THYeCKOr0 BOCIIUTAHMS:

9KOJIOTMYECKH 1eIeCO00Pa3HOr0 OTHOIIEHUS K IIPUPOAE, KaK MCTOYHUKY CYIECTBOBAHMUS KU3HU Ha 3eMIIE;

IIOHUMAaHUuA FJIO63JII)HOFO XapakKTepa 3KOJIOrMYCCKUX HpO6HeM, BJIMAHUA SKOHOMHUYCCKUX MPOLECCOB HA COCTOAHUC HpHpOILHOﬁ u COLII/IaJIBHOfI Cpeabl;

0CO3HaHHUS HEOOXOANMOCTH UCHONB30BAaHHS JOCTHKECHUI XUMUH JUTS PELICHHUS BOIPOCOB PallMOHATIBHOTO MPUPOAOIIOIB30BaAHHUS;

AKTUBHOTO HENPHATUS ACHCTBUM, MPUHOCSIINX Bpell OKpY>Karollel MPUPOIHOH cpeae, yMEHUsI IPOrHO3UPOBATh HEOMAaronpusATHBIE 3KOIOTHYECKUE MOCIEICTBUS
MpEANPUHUMAEMBIX JEUCTBUI U TPEAOTBPAILATH UX;

HaJIMIKUA PA3BUTOI0 5KOJIOTMYECKOT'O MBIIUJICHHAA, 9KOJIOTHYECKOM KYJbTYPbI, OIIbITA ACATCIbHOCTU 3KOJIOTUUECKOM HAIpaBJICHHOCTHU, YMCHHA PYKOBOJCTBOBATHCA
WMH B IO3HABATEIbHOM, KOMMYHHUKAaTHBHOM 1 COLIMAJIbHOM MPAKTUKE, CHOCOOHOCTH M YMEHUS aKTUBHO POTUBOCTOATH MJICOIOTUH XeMO(pOOHH;

ZLUCHUOCTI HAVEIHOL0 103 UALIIL

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON PaKTHKH;



MOHUMaHUs CIeNU(DUKA XUMHH KaK HayKH, OCO3HAHUSA e€ poJid B (DOPMUPOBAHUY PAIIOHAIEHOTO HAYYHOTO MBIIIIJICHHS, CO3/IaHUU IIEIOCTHOTO MPEJICTABICHUS 00
OKpYKaroIleM MHpe KaK O eJMHCTBE IPUPOIBI U YEI0BEKa, B IO3HAHWW MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIIeHIH MTPOOIIEM COXpaHEHHsI IPHUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0CO00# 3HAUMMOCTH XUMHH JIJIsi COBPEMEHHON LUBUIM3AIMH; B €€ TYMaHUCTUYCCKON HAIIPABJICHHOCTH M BaYKHOH POJIM B CO3/IaHUM HOBOH 0a3bl
MaTepUANBHON KyJNBTYphl, PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUSCTBA — CHIPHCBOM, 3HEPTETUYECKOHN, MHUINEBOM W HKOJIOTHYECKON
0€30I1acHOCTH, B Pa3BUTHH MEIUIIMHEI, 00€CTIEYeHNH YCIOBUH YCIEIIHOTO TPY/Ia U SKOJIOTHIECKH KOM(OPTHON KU3HH KaKIOT0 WieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOJOB TIO3HAHUS, HCIOIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJTy4yaeMbIe 3HAHUS I aHAIW3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUPA U MPOUCXOASIIUX B HEM M3MCHCHUH, YMEHUS JejiaTh 0OOCHOBAHHBIC 3aKJIIOUYCHHUS Ha
OCHOBE HayYHBIX (DaKTOB M UMEIOIINXCS JaHHBIX C [EbIO MMOJYYESHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEITEHO MCTIOIB30BaTh XUMHUYECKUE 3HAHUS I PEIICHHS MPOOJIEM B PealTbHBIX KU3HEHHBIX CUTYAITHsX;

HMHTEpeca K O3HAHUIO U UCCIEN0BATENbCKON NESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY OOPa30BaHUIO M CamMO0Opa30BaHUIO, K aKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHHH 10 XUMHH B COOTBETCTBUH C
KU3HEHHBIMH ITOTPEOHOCTSIMH;

HHTepeca K 0COOEHHOCTSAM TPy/ia B Pa3IHYHBIX cepax MpodhecCHOHATBHOMN NeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOSHUS YIeOHOTO IpenMeTa « XUMMHEsh Ha YPOBHE CpeHEro o0mero 00pa3oBaHus BKIIOYAIOT!

3HAYMMBIC 751 (OPMHUPOBAaHUST MHPOBO33PEHUS] OOYHAIOMINXCS MEKIAUCIUILIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIE MOHATHUS, OTPAKAIOIINE IIEITOCTHOCTh
HAyYHOU KapTHHBI MHpPa U CIISU(PUKY METOJIOB IIO3HAHUS, HCITOJIL3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHS, SIBIICHUE, ITPOIECC, CUCTEMA, HAYYHBIN
(hakT, MPUHIIKIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHSI, UCCIIE0BaHNE, HAOIOICHIE, U3MEPEHNE, SKCIIEPIMEHT U JIPYTHE);

YHHBepcaJbHbIe YUeOHbIC JIeHCcTBUS (MI03HABATENbHBIC, KOMMYHUKATHBHEIC, PETYJSITUBHBIC), obecnieunBaromnye GopMupoBanre QyHKIMOHATEHONW IPaMOTHOCTH H
COIMATHHON KOMITETEHITH 00YYatONuXCs;

CIOCOOHOCTh 00YYAIOIMXCS HCIOIB30BATh OCBOEHHBIE MEXIUCIHILIMHAPHBIE, MHPOBO33PEHYECKHE 3HAaHWUS U YHHUBEpCAIbHbIE Y4eOHBbIE JCHCTBUS B
[T03HABATEJIBHOM U COLMANIBHON ITPAKTUKE.

MCTaHpCZ[MCTHI)IC PE3YJIbTATHI OTPAXKAKOT OBJIAACHUC YHUBEPCAJIbHBIMHA y‘1€6HI)IMI/I IMO3HABATCJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU I[GP'ICTBHSIMH.

OBjaeHne YHUBEPCAJIbHBIMH Y4eOHbIMH MI03HABATEJIbHBIMM J1eCTBUSIMM:

1) 6a3oBble JIorHYeCKHE AeiiCTBHSI:

CaMOCTOSITEIBHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEATh LU ASSITENIbHOCTH, 3a7aBasi apaMeTphbl U KPUTEPUH UX JOCTUXKEHUS, COOTHOCUTD PE3YNbTATHI ACATEILHOCTH C MTOCTABICHHBIMU LEISIMHU;

WCIIOJIb30BaTh NP OCBOCHUM 3HAHUU MNPUEMBI JIOTHUECKOIO MBIIUIEHUS — BBIAEATh XapaKTEepHbIE MPU3HAKHU IMOHSATUN U YCTAHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUC ITOHATUSA IJI 00BsICHEHHS OTACIBbHBIX (1)aKTOB u HBHGHHfI;

BBIOMpATh OCHOBAHUS M KPUTCPUU IS KITACCU(UKAIIUY BEIIECCTB U XMMUYCCKUX PEAKIIHIA;

YCTaHABIMBATh NPUUUHHO-CIIEICTBEHHBIE CBSI3U MEXAY U3YYaeMbIMU SIBIICHUSMU;

CTPOUTH JIOTHYECKHE PACCYKACHUS (MHAYKTUBHBIC, NETyKTUBHBIC, [0 AHAJIOTHH), BBIBISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMaTPUBAEMBIX SBIICHUSX,
(hopMyJTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B TpOIlecce MO3HAHMS, UCTIOIb3yeMbIe B XUMHUH CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, IPe0OpPa30BBIBATh MOJIEIEHBIC MPEICTABICHUS — XUMHUYECKUHT
3HaK (CMMBOJI) JJIEMEHTa, XUMH4YecKass GopMmyna, ypaBHEHHE XMMHUYECKOW peakIny — NpU PEHIeHHH Y4eOHBIX TO3HAaBaTENbHBIX M MPAKTHUYECKHUX 3a/1a4, MPUMEHSTh
Ha3BaHHbIC MOJCJIBHLIC TPEACTABIICHUA NJIA BBIABJICHUA XapaKTCPHBIX IIPU3HAKOB N3yYaCMbIX BEHICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCIEI0BATEIbLCKUE e CTBUA:

BJIAJIETh OCHOBAMHU METOJI0B HAYUYHOT'O O3HAHUS BEUIECTB U XUMUYECKUX PEAKIIHil;

(dbopMyIUpOBaTh IEIU M 3aJaYd HCCIACIOBAHMs, HCIOJIb30BaTh IMOCTABJIICHHBIE W CAaMOCTOSATENBHO CHOPMYIHMPOBAHHBIC BOMPOCHI B KA4yeCTBE HHCTPYMEHTA
IIO3HaHUA U OCHOBBI AJI4 (bOpMHpOBaHI/Iﬂ THUIIOTC3bI IO MPOBEPKE NPABUIIBHOCTH BbICKA3bIBACMbIX cymaeﬂm‘/i;

BIIA/ICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TIPOBEICHUS] YICHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIATh 332 XO/I0M MpoIlecca,

AMO OATCIIBHO IIDOI'HOSUDOBATEL _CI'O _DC IIbTd QODMVJIHUDOBATE _QOOOIUCHUA N BbIBOJ/IBL OTHOCHUTCIBHO JIO OBCDHO 1 _DC IBT4dTOB U INCJTOBAHUNS Q ABJIIATEH
000CHOBaHHBIN OTYET O MPOJICIIaHHON paboTe;




MPHOOPETATh OMBIT YYCHUYECKON UCCIIEA0BATEIIECKON U IPOSKTHON JEATEILHOCTH, POSIBIATE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
pELICHUS TPAKTHYECKHUX 3a/1a4, TPUMEHEHHIO PA3IIHYHBIX METO/IOB MO3HAHUSI.

3) paborta ¢ undopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHGopMaIMu (HAYYHO-TIOMYJISpHAs JIUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CHpPaBOYHBIC MOCOOUsS, PECYpChI
WutepHera), aHATU3UPOBATh HHPOPMAIHIO PA3IMYHBIX BUOB U (POPM MPEICTABICHHS, KPUTHUECKH OLICHUBATD €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTh;

(hopMyITHpPOBATH 3alPOCHl ¥ IPUMEHSTH Pa3IMYHBIE METOBI IPU MTOMCKE U 0TOOpE MHMOPMAITHK, HEOOXOAMMOMN 711 BEITIOMHEHHUS YIeOHBIX 3a1a9 ONpeneIEHHOTOo
THUIA;

MPHOOPETATH OMBIT UCITOJIL30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U Pa3IMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSTENTFHO BRIOUPATh ONTHMAIBHYIO (GOpMY TpeACTaBICHISI HHPOPMAIIUN (CXeMBI, TpadHKH, JHarpaMMbl, TA0JIHIIB], pUCYHKU U APYTHE);

WCIIOJIb30BaTh HAay4YHBIH SI3BIK B KAQUECTBE CPEJCTBA MpH paboTe ¢ XMMUYECKOW WH(pOpPMAIUEH: MPUMEHITh MEXKIpeIMeTHbIE ((Pu3nueckrne 1 MaTeMaTHYECKHe)
3HAKH U CUMBOJIBI, JOPMYJIbI, a00peBUATYPBI, HOMEHKJIATYPY;

WCIIOJIb30BaTh U MPEoOPa30BhIBATH 3HAKOBO-CUMBOJIMICCKUE CPEIICTBA HATIISTHOCTH.

ORyiaieHUe YHHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMM:

3aaBaThb BOIIPOCHI 11O CYHICCTBY 06cy>K,uaeM0171 TEMBI B XO0A€ Auajiora I/I/I/IHI/I JAUCKYCCHUH, BBICKA3bIBaTh UJCH, q)OpMYJII/IpOBaTb CBOU MPCAJIOKCHUA OTHOCUTCIIBHO
BBIMOJTHEHUS TPETIOKEHHOH 3a/1a4u;

BBICTYIIATh C TMpE3CHTAIlMeH pe3yJbTaTOB MO3HABATEIBHOHN JEATEILHOCTH, TMONIYYEHHBIX CAMOCTOSATEIFHO WM COBMECTHO CO CBEPCTHHKAMH TPH BBIMOIHEHUH
XMUMHYECKOTO IKCIIEPUMEHTA, MPAKTUUYECKONH pabOThI 10 MCCICIOBAHUIO CBOWCTB U3y4aeMBbIX BEIIECTB, peaM3allMd yYeOHOTO MPOSKTa U (OPMYIHPOBATH BBIBOJBI 11O
pe3ynbTaTaM MPOBEAEHHBIX UCCIEAOBAHUH IMyTEM COTIACOBAHUS MTO3UIIUH B X0/1¢ OOCYXKICHUS U OOMEHAa MHEHHSIMHU.

OBgJiajeHHe YHHBEPCAJbHBIMHU PeryJIsSTUBHBIMH JIEHCTBUSIMU:

CaMOCTOSITETBHO IJIAHUPOBATH U OCYIIECTBIISATH CBOIO MTO3HABATEIBHYIO JICATELHOCTD, ONpeeNsis e€ 1eNn U 3a/1a4i, KOHTPOJIMPOBATh U 10 Mepe HEOOXOMMOCTH
KOPPEKTUPOBATH MPEAJaracMblii aITOPUTM JIEHCTBUIA IIPH BBHITIOJTHEHUN YUYEOHBIX U UCCIIEAOBATENILCKUX 3a/1a4, BRIOMpaTh HanOosee 3(h(hEeKTUBHEIN CITOCOO UX PEIICHUS C
y4ETOM MOJTyYCHHS HOBBIX 3HAHUIT O BEIIECTBAX M XUMUYCCKUX PEAKIIUIX;

OCYIIIECTBISITh CAMOKOHTPOITb CBOCH JICATEILHOCTH HA OCHOBE CaMOaHalN3a U CAMOOIICHKH.

HPEJIMETHBIE PE3YJIBTATBI 11 KJIACC

[MpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHudeckas XUMUsD OTPaXKarorT:

c(hOpMHUPOBAHHOCTD TMPEJICTABICHUN: O XUMHUYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, POJM XUMHHM B TO3HAHHM SIBICHUH NPHUPOIBI, B
(OpMHMPOBAaHMM MBIIUIEHUS] M KyJIbTYPbl JMYHOCTH, €€ (YHKUMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOH IJIi PELIeHUS IPAKTUYECKUX 3a4ad M 3KOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IIPUPOAHOM cpee;

BJIaJICHHE CHUCTEMOM XMMHUYECKUX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIIME MOHATHS (XMMHUYECKHH 3JEMEHT, aTOM, M30TOI, S-, P-, d- BJIEKTPOHHBIE
opOuTaM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIN 00BEM, BaI€HTHOCTD, 3JIEKTPOOTPHLATENILHOCTD, CTETIEHb OKUCIICHHS, XUMHUYECKasl CBSA3b (KOBAJCHTHAs!, NOHHAs,
METaJUIMYECKasi, BOJOPOAHAs), KPUCTAIUINYECKAsl PEIIETKA, TUIIl XUMHUYECKUX PEAKLUH, PacTBOP, 3JIEKTPOIMUTHI, HEUIEKTPOJIUTHI, IEKTPOJUTHIECKAs ITHUCCOLMALINS,
OKHUCIIUTENb, BOCCTAHOBMTENb, CKOPOCTh XHUMHUECKOM peakiiy, XMMHYECKOE€ pPABHOBECHE); TEOPHUHM M 3aKOHBI (TEOpHs 3JIEKTPOJUTHUECKON TUCCOIUAIVH,
nepuognueckuii 3akoH . WM. MenpeneeBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH COXPAaHEHHMS W MPEBpALeHHs SHEPTUU NP XUMHUYECKHX PEaKLusx),
3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3bIK XMMUH, MHPOBO33PEHUYECKHE 3HAHUS, JIEXKAIe B OCHOBE NOHMMAaHMS NPUYMHHOCTU M CHUCTEMHOCTH XUMHMYECKHX SBJICHUH,
(aKTONOTUYECKHE CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIOJIb30BAHWU BaKHEWIIMX HEOPTaHMUYECKHX BEIIECTB B OBITY M MPaKTUYECKOU
JIeSITENIBHOCTU Y€JI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBIABISITH XapaKTEPHblE NPU3HAKH IOHATHM, YCTaHABIMBATh MX B3aMMOCBA3b, HMCIIOIb30BATH COOTBETCTBYIOLIME MOHATHS NpU
OTHMCAaHWU HEOPTaHMYECKUX BEIECTB U UX MPEBPAIICHUH;

c(hOpMHUPOBAHHOCTb YMEHUH UCIIOJIb30BATh XUMUYECKYIO0 CHMBOJIMKY JJISI COCTaBICHUsT (POPMYJT BEIIECTB M YPABHEHHH XUMHUYECKHX PEAKIUH, CHCTEMaTHIECKYIO
HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHHs OTIEIBHBIX HEOPIaHUYECKHX BEIIECTB (YTrapHBIA ras, YIJCKHCIbI ra3, aMMHak, TraméHas M3BeCTh, HeraméHas

B CCIE ISR COTIQ LRI L JDVIEC),




c(hOpMHUPOBAHHOCTb YMEHHH ONPEAENIATh BaJCHTHOCTh M CTENEHb OKHCICHUS XMMUYECKUX 3JIEMEHTOB B COCAMHEHHAX PAa3IUYHOIO COCTABA, BUJ XUMHUYECKON
CBsI3U (KOBAJIGHTHAs, HOHHASA, METAIIIMYECKasl, BOJOPOIHAs) B COEMHEHUSX, THIT KPUCTAUIMYECKOHN PeIIETKY KOHKPETHOTO BEIIECTBa (aTOMHAs!, MOJIEKYJISIpHAs!, NOHHAs,
MeTaJTMYecKas), XapakTep Cpellbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTb YMEHUH YCTaHABIMBATh MPHHAAJICKHOCTh HEOPTAaHMUECKHUX BEIIECTB IO UX COCTABY K ONpeACIEHHOMY Kilaccy/TpyIlie coeqMHEeHH (TIpOCThie
BEIIECTBA — METAJUIBI U HEMETAJLIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, aM(OTEepHbIE THAPOKCHIBI, COJIH);

c(hopMHUPOBaHHOCTh YMEHUI PACKpPhIBATh CMBICI Mieproandeckoro 3axona /I. M. MenzaeneeBa 1 IeMOHCTPHPOBATH €T0 CHCTEMATU3UPYIOIILYI0, OOBSICHUTENBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3JieMeHTOB 1—4 mepuonoB Ilepronnveckoil cHCTEMbl XUMHUYECKHX
anementos [I. V. MenneneeBa, UCHIONB3YS MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTANNY, «IHEPIETHUECKUE YPOBHU», OOBSACHITH 3aKOHOMEPHOCTH W3MEHEHUS CBOICTB
XUMHUYECKUX JIEMEHTOB M UX COEMHEHUH 110 IepuojaM u rpynnam Ilepuoanueckoii cuctemsl xumudeckux 3aemeHToB . . Menneneesa;

c(hOpMHUPOBAHHOCTb YMEHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB PAa3IUYHBIX KJIACCOB, HMOATBEPKAATH
CYIIECTBOBAHNE TEHETUUECKOM CBA3M MEXAY HEOPTaHMYECKUMH BEILIECTBAMH C TOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIL;

c(hOopMHUPOBAHHOCTh YMEHHUS KIacCH(PUIMPOBATh XMMHUYECKHE PEAKIMH IO Pa3IUYHBIM IMPH3HAKaM (YUCIy M COCTAaBYy pPEarnpyroIInX BEIIECTB, TEIUIOBOMY
3¢ eKTy peakuu, U3MEHEHHIO CTEeTICHE OKHUCIICHUS SIEMEHTOB, 00PaTUMOCTH PEaKiH, YIaCTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTb YMEHHUH COCTABIIATh YPAaBHEHMS PEAKLUH Pa3MUHBIX TUIOB, TMOJHBIE M COKpPAIIEHHBIC YPAaBHEHMS PEAaKUUH MOHHOTO OOMEHA, YUHTHIBas
YCIJIOBUS, IPH KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

c(hOpMHPOBAHHOCTb YMEHHWI TMPOBOAUTH pPEaKIMH, MOATBEPKAAIONINE KaYECTBEHHBIH COCTAB PAa3UYHBIX HEOPTaHUUECKMX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM UOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUH PAacCKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMN MOCPEICTBOM COCTABICHUS BJIEKTPOHHOrO OajiaHCa 3THX
peaxkuui;

c(hOpMHUPOBAHHOCTH YMEHHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON Peakiy OT Pa3IUUHBIX (DaKTOPOB; XapaKTep CMEIEHH XMMUIECKOTO PABHOBECHS B
3aBUCHMOCTH OT BHELIHero BozaeiicTsus (nmpuHuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XMMHUUYECKHE IPOIECCHI, JIEKAIIMe B OCHOBE MPOMBIIUIEHHOTO MOJTYYEHHS CEPHOW KHCIOTHI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTD MPEACTaBICHHH 00 OOLIMX HAyYHBIX MPUHIIMIIAX U SKOJIOTHUECKUX MPOOIeMax XUMHYECKOTO TPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTb YMEHUH MPOBOAMTEH BBIYUCICHUS C MCIONb30BAaHUEM MOHATHS «MaccoBas IOJISl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOLICHUH Ia30B MpHU
XMMUYECKUX PEaKIHsIX, MacChl BEIECTBA MM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY OJHOIO U3 YyYacTBYIOLIMX B PEAKLMHU BEIIECTB,
TEIIOBOTO (P (eKTa peaklni Ha OCHOBE 3aKOHOB COXPAHECHHUSI MAaCChl BEIIECTB, PEBPAILCHHS U COXPAHEHHS YHEPTHUH;

c(hOpMHUPOBAHHOCTb YMEHHH COOIOAATH NMpaBHja MOJB30BAHUS XMMHUYECKOW MOCYIOH M J1abOpaTOPHBIM OOOPYIOBAaHHEM, a TaKKe IpaBWiIa OOpaIleHHs C
BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSAMH I10 BBIIOJIHEHHIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBIMONHATh XHMHUYECKHHA OSKCIIEPHUMEHT (pa3lIoKeHHWE MEpOKCHAAa BOJIOpPOJAa B TPUCYTCTBUH KaTalw3aTopa,
ompeJieNieHHe Cpebl PACTBOPOB BEIIECTB C MOMOIIbI0 YHHUBEPCATBHOTO MHIMKATOPA, BIUSHHE PAa3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH peakiuu, peakiuu
HMOHHOI'0 0OMEHa, KaueCTBEHHBIE PEakUy Ha cynbhaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEILICHUE IKCIIEPUMEHTAJIBHBIX 33134 10 TeMaM «MeTaibn
u «Hemeramnb») B COOTBETCTBUU C IPAaBWIAMH TEXHUKHU O€30IIaCHOCTU NP OOPALICHUH C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAaHUEM, IIPEICTABIATh PE3yJIbTAThI
XMMHUYECKOTO KCIIEPUMEHTA B ()OpPME 3aIMCH YPaBHEHHI COOTBETCTBYIOIIUX peaKuii U popMyIHpOBaTh BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTD YMEHUH KPUTHUECKH aHATM3UPOBAThH XUMHUYECKYIO HH(POPMAILIHIO, OITy4aeMyIO U3 Pa3HBIX HCTOYHHUKOB (CpPeICTBa MacCOBOM KOMMYHHUKAIIHH,
WHTepHET U IpyTHX);

c(OpMHPOBAHHOCTh YMEHUI COOJIONATH MpaBHiIa SKOJOTHIECKH IeTIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOW JESITEIBHOCTH B IENSX COXPAHEHHUSI CBOETO
3JI0pOBBSI U OKPY>KaIOLIEH MPUPOIHON Cpe/bl, OCO3HABATH OMACHOCTh BO3/JAEHUCTBUS HA JKMBBIE OpPraHU3MBI ONPENENEHHBIX BEIIECTB, MOHUMas cMbIci nokaszatens 11K,
MOSACHSTH Ha IPUMEpPaxX CIOCOOBI YMEHBLICHUS U MPEAOTBPAILEHHS X BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIST O0YYaromMXcsl C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHUYECKUX SIBIICHUIM;

JUTS CIIETBIX U CI1a0O0BUISIINX O0YYaOIIMXCS: YMEHHE UCIIONIb30BaTh pelbeHO-TOUEeUHYIO cucTeMy obo3Hauenuit JI. Bpaiins nns 3anucn xumudeckux Gopmyi.




TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

Ne ni/m HanmeHoBaHue pa3/iesioB U TeM KoaunuecTBo yacon DJIeKTPOHHbIE
NporpamMMsbI Bcero KonTpoJbnbie IIpakTH4eckue (uudposrbie)
padoThbI padoThbI o0pa3oBaTejibHbIEC
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
1.1 Crtpoenue atomoB. [lepuoguyeckuii 3aK0H 1 4 0,5 0 https://lesson.edu.ru/04/11
Ilepuoauyeckasi cucTeMa XMMHYECKUX
ayieMeHTOB JI. . MenpeieeBa
1.2 Crpoenne BemecTsa. MHorooopasue 6 1 1 https://lesson.edu.ru/04/11
BelleCcTB
1.3 XuMHUYeCKHE Peakunu 16 0,5 https://lesson.edu.ru/04/11
14 JucnepcHbie CHCTEMBI 8 https://lesson.edu.ru/04/11
Htoro nmo pazgeny 34
Paznen 2. Heoprannueckasi Xummusi
2.1 MeTajibl 6 0 1 https://lesson.edu.ru/04/11
2.2 HemeTanabl 7 1 1 https://lesson.edu.ru/04/11
23 CBsI3b HEOPraHMYECKUX U OPraHNYEeCKUX 9 1 https://lesson.edu.ru/04/11
BellleCTB
Htoro nmo pazgeny 22
Pa3nea 3. IlpoMbilIeHHOE NPOU3BO/JICTBO BelIECTB
3.1 XuMHYECKOe MPOU3BOACTBO. 4 1 0 https://lesson.edu.ru/04/11
HToro no pazaeny 4 0 0
Paznen 4. Xumus 4 )KU3Hb
4.1 | XHUMHA U )KU3Hb 4 0 | 0 | https://lesson.edu.ru/04/11
Hrtoro nmo pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 IPOTPAMME 64 5 | 6 |
IMOYPOYHOE IIVTAHUPOBAHHUE 11 KJIACC
Ne Tema ypoka KosanuecTBo yacoB Hara DJIEKTPOHHBIE
n/ Bcero KonTpoabHbI IIpakTn4yeck U3yYeHUs ungposbie
I e padoThI ue padoTbl o0pa3oBaTe/bHbIE
pecypchbl
1 | BBoanslil uHCTpYKTaX 10 T/0. 1 0 0 02.09 https:/lesson.edu.ru/04/11
XUMHYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYpaIysi aTOMOB.
y TTC DO CORIT SARON 1T 11cpO e CRan T ) v, 1L 7310 S B U35 3 STHAS (SAISIO) P8P VAV 700 W



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

CUCTEMa XMMUYECKHUX dJIeMeHTOB []. 1.
MeHeneeBa, ux CBsi3b C COBPEMEHHOM TEOpUEn
CTPOEHHUsI aTOMOB.

3 | 3aKOHOMEPHOCTH U3MEHEHUS CBONCTB 0 0 09.09 https://lesson.edu.ru/04/11
XUMHUYECKUX AJIEMEHTOB U UX COCMHEHU MO
IpyIIIaM U IEPUOJIAM.

4 | 3HadeHHe MEPUOANYECKOTO 3aKOHA U CUCTEMBbI 0 0 11.09 https://lesson.edu.ru/04/11
xumudeckux dyemenToB .M. Mengeneena B
pa3BUTHH HAYKHU.

5 | CtpoeHue nmpoCThIX U CIOKHBIX BEIIECTB. 0,5 0 16.09 https://lesson.edu.ru/04/11
BxoaHoW KOHTPOJIb.

6 Ctpoenue BelecTBa. XUMHUYECKas CBSI3b, €€ 0 0 18.09 https://lesson.edu.ru/04/11
BUJIBI; MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOM
CBSI3U.

7 | Bomopoanas cBsizb 0 0 23.09 https://lesson.edu.ru/04/11

8 | BasleHTHOCTB. DIEKTPOOTPULIATEIBHOCTb. 0 0 25.09 https://lesson.edu.ru/04/11
Crenenn okucieHus. BerecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

9 | KonTpoabHasi paboTa nmo teme: 1 0 30.09 https://lesson.edu.ru/04/11
«Ilepnoguyecknii 3akoH. CTpoeHue
BellecTBA»

10 | IlonsATue o qucnepcHbIX cucTeMax. McTuHHBIE U 0 0 02.10 https://lesson.edu.ru/04/11
KOJUIOUJIHBIE PaCTBOPBHI.

11 | MaccoBasi J10Jisl BEIIECTBA B PaCTBOPE. 0 0 07.10 https://lesson.edu.ru/04/11

12 | Kimaccudukanus 1 HOMEHKIaTypa 0 0 09.10 https://lesson.edu.ru/04/11
HEOPraHMYECKUX COCAUHCHMUIA.

13 | Knaccudukamus 1 HOMEHKIATypa 14.10 https://lesson.edu.ru/04/11
HEOPraHMYECKUX COCAUHCHMUIA.

14 | I'eneTnueckas CBsI3b HEOPraHUYECKHUX BEILIECTB, 0 0 16.10 https://lesson.edu.ru/04/11
Pa3IMYHbIX KJIACCOB.

15 | Knaccudukanuus XUMHYECKUX peakivii B 0 0 21.10 https://lesson.edu.ru/04/11
HEOPraHWYECKOM M OPraHUYE€CKON XUMUH.

16 | 3akoH coxpaHEHHUs MACChl BEILIECTB; 3aKOH 0 0 23.10 https://lesson.edu.ru/04/11
COXpaHEHUs U TIPEBPAIICHUS YHEPTUU TIPU
XUMUYECKUX PEAKLHUIX.

17 | Ckopocts peakiuu. O6paTuMble peakiuu. 0 0 06.11 https://lesson.edu.ru/04/11
XHMHUYECKOE pPaBHOBECHE.

18 | [IpaBuio Baut-I'odda. 0 0 11.11 https://lesson.edu.ru/04/11

TV 1 TN Ty IO OV a0 LU i e L T o l 1Ll I AT v TSRV AV VA R —
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Pa3IMYHBIX (AKTOPOB HA CKOPOCTH
XHMHYECKOH peakmumy

20 | Dnexrponutuyeckas auccouuanus. [lousarue o 1 0 0 18.11 https://lesson.edu.ru/04/11
BOJIOpoJHOM nokasatene (pH) pactBopa.

21 | Peakmuu nOHHOTO OOMEHA. 1 0,5 0 20.11 https://lesson.edu.ru/04/11

22 | I'maposn3 HEOPraHUYECKHUX BEIIECTB. 1 0 0 25.11 https://lesson.edu.ru/04/11

23 | 'maponn3 opraHuYeCcKuX BEIICCTB. 1 0 0 27.11 https://lesson.edu.ru/04/11

24 | KoyutouiHbIe pacTBOPHI. 1 0 0 02.12 https://lesson.edu.ru/04/11

25 | Ilomy4eHne KOJJIOMIHBIX PAaCTBOPOB U U3yUYECHHE 1 0 04.12 https://lesson.edu.ru/04/11
WX CBOWCTB

26 | OxHCIUTETBbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN. 1 0 0 09.12 https://lesson.edu.ru/04/11
[TonsiTHE 00 AIEKTPONM3E PACIUIABOB U
PacTBOPOB COJICH.

27 | OKUCIUTETHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU. 1 0 0 11.12 https://lesson.edu.ru/04/11
[TonsTHe 00 >MEKTPOIM3E PACIIABOB U
PacTBOPOB COJICH.

28 | Pemenue 3ama4 1o teme: « XUMAYECKUE 1 0 0 16.12. https://lesson.edu.ru/04/11
BEILIECTBAY.

29 | KonTpoJbHasi padoTa mo pasjaeiy 1 1 0 18.12 https://lesson.edu.ru/04/11
«XuMHYECKHEe PeaKIun»

30 | Meramibl, ux nonoxenue B [lepuoanueckoit 1 0 0 23.12 https://lesson.edu.ru/04/11
CHUCTEMEe XUMUYEeCKUX 3yiemenToB []. U.
MeHieneeBa 1 0COOEHHOCTH CTPOSHHUSI AaTOMOB.

31 | OG6mume Gpu3nyecKre CBOMCTBA METAJLIOB. 1 0 0 25.12 https://lesson.edu.ru/04/11

32 | CruiaBbl METAJUIOB. DIEKTPOXUMHUYECKUN Psifl 1 0 0 30.12 https://lesson.edu.ru/04/11
HaNpsHKEHUHA METAJUIOB.

33 | XuMuuecKkre CBOMCTBA BaXKHEUIIIUX METAIIJIOB 1 0 0 13.01 https://lesson.edu.ru/04/11
(HaTpwWii, KaJIMA, KAJIBIMI, MAarHAN, aJTFOMUHHMN )
U UX COEJMHEHUM.

34 | XuMmuueckue CBOMCTBa XpoMa, MEIU U UX 1 0 0 15.01 https://lesson.edu.ru/04/11
COEIMHEHHIA.

35 | XuMu4UecKkue CBOICTBA LIMHKA, JKejie3a U UX 1 0 0 20.01 https://lesson.edu.ru/04/11
COEMHEHHIA.

36 | IlpakTuuyeckasi padora Ne 2. "Pemenue 1 0 1 22.01 https://lesson.edu.ru/04/11
IKCHEPUMEHTAJIBbHBIX 32/1a4 M0 TeMe
«MeTanab»'"

37 | Hemeramisl, ux monoxenue B [lepuomuaeckoit 1 0 0 27.01 https://lesson.edu.ru/04/11

CUCTEMC XHUMHNYCCKHUX JICMCHTOB H n.

OO E iSO e
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38 | ®usnueckue CBOMCTBAa HEMETAIIOB. 0 0 29.01 https://lesson.edu.ru/04/11
AmtoTponusl HeMeTauIoB (Ha mpumepe
KHCJI0pOJa, cephl, hocdopa u yrieposa).

39 | Xumuyeckue CBOMCTBA raJIor€HOB, CEPhI U UX 0 0 03.02 https://lesson.edu.ru/04/11
COCIMHECHUM.

40 | XuMuyeckue cBoicTBa a30Ta, pochopa u ux 0 0 05.02 https://lesson.edu.ru/04/11
COCIMHECHUM.

41 | XumMuyeckue CBOMCTBA yIJiepoaa, KPEMHUS U UX 0 0 10.02 https://lesson.edu.ru/04/11
COCIMHECHUM.

42 | [IpumeHeHHEe BaXKHEUIIINX HEMETAJIOB M UX 0 0 12.02 https://lesson.edu.ru/04/11
COCIMHECHUM.

43 | Pemenue 3agau no teme «Hemeramibn. 0 0 17.02 https://lesson.edu.ru/04/11

44 | BoluncneHus o ypaBHEHUSIM XUMHYECKUX 0 0 19.02 https://lesson.edu.ru/04/11
peaKuuil ¥ TEPMOXUMHUUECKHE PACUETHI.

45 | BerunciieHHs 10 ypaBHEHUSAM XUMUYECKHUX 0 0 24.02 https://lesson.edu.ru/04/11
peaKuii ¥ TEPMOXMMHYECKHE PACUETBI

46 | IlpakTnueckas padora Ne 3. «Pemenue 0 1 26.02 https://lesson.edu.ru/04/11
JKCIIePUMEHTAJBHBIX 32124 110 TeMe
"Hemerayibl''»

47 | KonTpoJubHasi padora no remaM «MeTayuibpy 1 0 03.03 https://lesson.edu.ru/04/11
u «Hemeranab»

48 | Heopranmueckue v OpraHunYeCKUE KHCIIOTHL. 0 0 05.03 https://lesson.edu.ru/04/11

49 | Heopranmdeckue M OpraHu4eCKUEe OCHOBAHUSI. 10.03 https://lesson.edu.ru/04/11

50 | AmdoTepHbIe HEOpraHHYECKHE U OPTaHUYECKUE 0 0 12.03 https://lesson.edu.ru/04/11
COEJIMHEHMUS.

51 | I'enernueckas CBSI3b HEOPraHUYECKHUX U 0 0 17.03 https://lesson.edu.ru/04/11
OpPraHMYECKUX BEILECTB

52 | I'eHeTnuecKkas CBsI3b HEOPraHUYECKUX U 0 0 19.03 https://lesson.edu.ru/04/11
OpPraHMYECKUX BEILECTB

53 | IlpakTnueckas padora Ne 4 «Pemenue 0 1 24.03 https://lesson.edu.ru/04/11
JKCIePUMEHTAJBHBIX 32124 110
HEOPraHN4YeCKOM XUMHM.

54 | IlpakTnueckas padora Ne 5 Ilosnyuenue 0 1 26.03 https://lesson.edu.ru/04/11
HEOPraHu4eCKMX BellecTB».

55 | IlpakTnueckas padora Ne 6 Pemenne 0 1 07.04 https://lesson.edu.ru/04/11
JIKCIEPUMEHTAJBHBIX 32/1a4 110
OPraHuYecKoil XUMHHU

56 | KouTposabHasi padora «CTpoeHune BelecTBa» 1 0 09.04
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OIHOOK.
58 | HayuHble NpUHIMIIBI OpraHU3aAHHI 1 0 0 16.04 https://lesson.edu.ru/04/11
XUMHUYECKOT0 Mpou3BoACTBa. [IpoMbliiieHHbIE
CITOCOOBI MOJTYYCHUS BaXKHESHUIIINX BEIICCTB
59 | IIpousBoacTBo uyryHa. [Ipou3BOACTBO CTAJIH. 1 0 0 21.04 https://lesson.edu.ru/04/11
60 | IIpon3BOJCTBO CEPHOM KMCIOTHI 1 0 0 23.04 https://lesson.edu.ru/04/11
61 | [Ipon3BoacTBO aMMHuaKa 1 0 0 28.04 https://lesson.edu.ru/04/11
62 | IIpousBoactBo MeraHona. [IpuHnmnbI 1 0 0 30.04 https://lesson.edu.ru/04/11
OpraHu3ali XMMHUYECKOTO ITPON3BOJICTBA
63 | XuMmus u 310poBbe uesnoBeka. JIekapcTBEHHbIE 1 0 0 05.05 https://lesson.edu.ru/04/11
CpeACTBA
64 | Xumus numy. Pons XxumMuu B o0ecrieueHun 1 0 0 07.05 https://lesson.edu.ru/04/1 1
MHUIIEBON OE30ITACHOCTH.
65 | Poub xuMuu B 00€CIICUCHUH SKOJIOTHYECKOM, 1 0 0 12.05 https://lesson.edu.ru/04/11
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUH MEIUIUHEL
66 | [IpencraBieHust 00 OOIMIKMX HAYYHBIX MPUHIUIIAX 1 0 0 14.05 https:/lesson.edu.ru/04/11
MIPOMBIIIJICHHOTO MOJYYEeHHS BaXKHEHIIINX
BCIIICCTB
67 | YenoBek B MHpE BEIIECTB U MATEPHAJIOB 1 0 0 19.05 https://lesson.edu.ru/04/11
OBHIEE KOJIMYECTBO YACOB I10 67 5 6
INPOI'PAMME

MPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOTPAMMBI

Kon IIpoBepsieMble peAMeETHBIE Pe3YIbTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOIi MPOrpaMMbI CpeHEro o411ero odopa3oBaHus
NMpoBePsaIEMOro
pe3yjabTara
1 TeopeTrrnyeckie OCHOBBI XUMHH
1.1 Brnagenue cucremoli XUMHUYECKUX 3HAHUH, KOTOPAas BKJIFOYACT: OCHOBOIOJIATAIOIIUE MTOHATUS (XUMUYECKUI AJIEMEHT, aTOM, 3JICKTPOHHAS 000JI0YKa

aToMma, s-, p-, d-3NIeKTPOHHbIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, HJIEKTPOOTPULIATEILHOCTD, CTEIICHb OKHCICHHUS, XUMHYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, KpUCTAJUIMUECKas PEIIETKaA, TUIIBl XMMHUUECKUX peakuuil (OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHJIOTEPMHUYECKHE, PEaKUUHd HMOHHOrO OOMEHa), pPacTBOp, JJIEKTPOIUTHI, HEIIEKTPOJMUTHI, 3JIEKTPOJUTHUYECKAs AUCCOLMALNS, OKHCINUTENb,
BOCCTaHOBUTENb, CKOPOCTh XHMHYECKOW pEaKIHMH, XUMHYECKOE€ PAaBHOBECHE); TEOPUM M 3aKOHBI (TEOPHUs SJICKTPOIUTHYECKOH IUCCOLUALUM,
[epuonnueckwuii 3axon JI.M1. MenneneeBa, 3aKOH COXpaHEHHUS] MACChI), 3aKOHOMEPHOCTH, CHMBOJIMIECKHH SI3BIK XUMHH, (DAKTOJIOTHYECKUE CBEICHHS O

CBOMCTBAX, COCTAaBC, IIOJYYCHUHU H 0€30IIaCHOM HMCIIOJIb30BAHUU BAXKHEUIIINUX HCOPraHM4CCKHUX BCIICCTB B bBITy 1 TIPAKTHYCCKOU ACATCIbHOCTHU
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YCJIOBCKaA

1.2

Cq)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATH XapPAKTCPHBIC IPU3HAKU U B3aUMOCBA3b N3YUCHHBIX HOHHTI/Iﬁ, IMPUMCHATH COOTBECTCTBYIOIHNE IMOHATUA TIPHU
OIMMMCaHUKU CTPOCHHUA U CBOMCTB HCOPraHMYCCKUX BCHICCTB U HUX npeBpameHMﬁ; BBISBJISATh B3aMMOCBA3b XMMHYECKUX 3HaHUN
C NOHATHAMU U IPCACTABJIICHUAMMA JPYIUX CCTCCTBCHHOHAYYHBIX MPEAMCTOB

1.3

BrnageHve OCHOBHBIMH METOJaMH HAyYHOTO TIIO3HAHUS BEIIECTB M XUMHYECKUX sABIEHUH (HaOmofeHuWe, W3MEpeHUe, OKCIEPHUMEHT,
MOJICIIHPOBAHHE)

1.4

CdopMHupOBaHHOCTh YMEHHH OTIPENEIATh BAJICHTHOCTh W CTEIIEHb OKUCIICHUS XUMUYECKHX JIEMEHTOB B COSAMHEHUSX Pa3IMYHOTO COCTaBa, BUJI
XUMHYECKOH CBsI3U (KOBaJICHTHAS, MOHHAS, METAJUTMYECKAsi, BOJOPOIHAS) B COEAMHEHUSX, TUI KPUCTAUINIECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasI, MOJICKYJISIpHAS, HOHHAS, METALTHICCKAS )

1.5

CdopMHupoBaHHOCTH YMEHUH OTIPENEIATh XapaKTep Cpellbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHUN

1.6

ChopMHPOBAHHOCTh YMEHUS KIACCH(GHUIIMPOBATh XMMHUYCCKUE PEAKIUHU MO PA3IHYHBbIM MPHU3HAKAM (YHCIYy M COCTaBYy PEarvpyIONIMX BEIICCTB,
TermIoBoMY 3 (PEKTY peakiyu, H3MEHEHUIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, 00PAaTHUMOCTH PEAKIUU, YIaCTHIO KaTalIM3aTopa)

1.7

CdopMHupOBaHHOCTh YMEHUIT COCTABIATh YPaBHEHHS PEaKINi Pa3IMYHBIX THIIOB, ITOJIHBIE ¥ COKPAIIEHHBIE YPaBHEHUS peakilnii HOHHOTO 0OMeHa,
VUHUTHIBAS YCIOBHS, TPH KOTOPBIX 3TH PEAKIIMU UAYT JO KOHIA

1.8

C(l)OpMI/IpOBaHHOCTI) YMCHPII;'I MIPOBOAUTH PEAKIUHN, ITOATBEPKAAOIIUC KauyeCTBCHHBIN COCTaB Pa3IMYHBIX HCOPraHNUYCCKUX BEHICCTB, PACIIO3HABATH
OIIBITHBIM HYTéM HNOHBI, IPUCYTCTBYIOIIMEC B BOJHBIX paCTBOPAX HCOPraHM4CCKUX BCUICCTB

1.9

ChopMHUPOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN IMOCPEACTBOM COCTABICHHS 3JICKTPOHHOIO
OaJlaHca dTHX peakLui

1.10

C(bOpMI/IpOBaHHOCTI: yMeHI/Iﬁ 00BACHATH 3aBHCUMOCTE CKOpPOCTHU XUMHYCCKOM PpCaKkuuu OT Pa3JIMIHbIX (baKTOpOB

1.11

ChopMHUPOBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEIIECHUS XHMHUYECKOI'O PaBHOBECHs B 3aBHCHMOCTH OT BHEIIHErO BO3ACHCTBUS (TPUHIIMII
Jle llaTennbe)

OO01as 1 HeOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCTh YMEHHUH pacKpbIBaTh cMbIch Ilepmommdeckoro 3akona JI.M. MeHzaeneeBa W JeMOHCTPHUPOBATH €TI0 CHCTEMATH3HPYIOUIYIO,
00BSCHUTETHHYIO M IIPOTHOCTHIECCKYIO DYHKITHH

2.2

ChopMUpOBaHHOCTh YMEHHM XapaKTePU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX AJIeMeHTOB 1—4 mepnomoB Ilepuomudaeckoil cucTeMbl
xuMmuueckux ayemeHToB J[.U. MeHzeneera, MCHOB3Yysl MOHATUSA «S-, p-, d-DJICKTPOHHBIE OPOUTANINY, «IHEPIeTHUYECKUE YPOBHHU», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U MX COEIMHEHUH MO nepuojaM u rpynnam [lepuoanyeckoid CUCTEMBI XUMHUUECKUX
snemenToB JI.M. MenaeneeBa

23

C(I)OpMI/IpOBaHHOCTL yMCHHI;'I XapaKTepru30BaTh (OHI/ICBIBaTI:) O6H_[I/Ie XHUMUYECKHE CBOMICTBA HCOPraHUYCCKUX BCUICCTB PA3JIMYHLIX KJIACCOB,
NOATBCPKAATh CYIICCTBOBAHUC TCHETUYCCKOM CBS3H MCKAY HCOPraHM4YCCKMMU BCHICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINUX
XUMHUUYCCKHX peaKHI/Iﬁ

24

ChopMHpOBaHHOCTh YMEHHUH yCTaHABIMBATH MPUHAIEKHOCTh HEOPTaHMYECKHX BEILECTB IO MX COCTaBy K ONpEAEIEHHOMY Kiaccy (Tpymie)
COEAMHEHMH (IIPOCThIEC BEIIECTBA — METAJUIBI M HEMETAJLIbl, OKCHJIbl, OCHOBAHMSI, KUCJIOTHI, aM()OTEpPHbIE THAPOKCHUIBI, COJIHN)

2.5

ChopMHPOBaHHOCTh YMEHHUH HCIIOIB30BATh XUMHUYECKYH0 CUMBOJMKY IUIS COCTaBI€HHS (OPMYJ BELIECTB U YPaBHEHHH XUMHUYECKHX PEaKLui,
cucremaruueckyto HomeHknatypy (IUPAC) u TpuBmanpHbIE Ha3BaHHMS OTAEIBHBIX HEOPTaHWYECKHX BEIIECTB (YrapHBIA ra3, YIJIEKHCIbIN Tas,
aMMHaK, raméHasi H3BeCTh, HerameéHasi U3BeCcTb, MUThEBAs COJa, MUPHUT U APYTHE)

2.6

ChopMHpPOBaHHOCTh YMEHUH XapaKTepHu30BaTh (OMHCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA HEOPraHUYECKHUX BEIICCTB PAa3JIMYHBIX KJIACCOB,
MOJATBEPKIAATh CYLUIECTBOBAHUE T'€HETUYECKOW CBS3M MEXKIY HEOPraHMYECKMMHU BEIIECTBAMHU C IOMOILBI) YpPAaBHEHHUW COOTBETCTBYIOLIUX

UM IO DO

2.7

C(I)OpMI/IpOBaHHOCTL YMCHI/If/i MJIAHUPOBATh W BBIIIOJJHATH XUMHYCCKUN OKCIICPUMCHT (pa3J'IO)KCHI/I€ INEpOKCHIa BOAOPOJa B MNPHUCYTCTBHUU




KaTajn3aTropa, ONpeNeIICHUEe CPe/bl PACTBOPOR BEIIECTB C MOMOIILI0 YHHUBEPCAIILHOTO MHIUKATOPA, BIUSHUE Pa3IMYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peakiuu, pPEeaklid MOHHOTO OOMEHA, KaUeCTBCHHBIC PEaKIMU Ha Cyjib(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, Ha KaTHUOH aMMOHHUS,
pelIeHre PKCIEPUMEHTANBHBIX 3a7ad 1Mo TemaMm «Mertamiby u «Hemeramis») B COOTBETCTBHHM C TMpaBWIAMH TEXHUKH OE30MacHOCTH TIPU
oOpallieHn# C BemecTBaMu W JabopaTOpHBIM O0OPYJOBAaHMEM; TMPEACTABISITh PE3ylbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (opMe 3amuce
YpaBHEHHUI COOTBETCTBYIOIIMX PEAKIIUi U (hOPMYIHPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB

2.8 CdopMHupOBaHHOCTh YMEHWH COONIOJATh MpaBHia IOJB30BAHUS XUMHYECKOH IMOCYyIoW ¥ JabOpaTOpHBIM OOOpYIOBaHMEM, a TaKKe IpaBuia
oOparieHusi ¢ BENIeCTBaMU B COOTBETCTBUH C MHCTPYKITUSIMH T10 BBITTOJHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OIMBITOB

2.9 ChopMHupOBaHHOCTh YMEHHH XapaKT€PH30BaTh XUMHUYECKHE IPOIECCHI, JIe)KAIHE B OCHOBE MPOMBIIUIEHHOTO ITONyYEHUS CEPHOW KHCIIOTEHI,
dMMHaKa, a TaAaKXC Cd)OpMI/IpOBaHHOCTB HpeZICTaBJIeHI/IfI 00 O6HII/IX HAYYHBIX NPUHIOUIIAX U OKOJIOTHYCCKUX Hp06neMax XUMHUYCCKOI'O IIPOU3BOACTBA

3 XUMUS U )KU3HL. PacuéTnl

3.1 ChopMHpPOBaHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTaBISIONICH €CTECTBCHHOHAYYHON KapTHHBI MHpA, POJIM XUMHH B TIO3HAHUUW SIBIICHHM
NpUPOABL, B GOPMUPOBAHUM MBIIUICHHUSI W KYJIBTYPBI JINYHOCTH, €€ (yHKIMOHANBHOW IPaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS] TPAKTHYECKHX
3aJ1a4 M IKOJIOTHIEeCKH 000CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO M PUPOIHOI cpene

3.2 CdopMHupOBaHHOCTh YMEHUH KPUTHYECKU aHAIM3UPOBATh XUMHUUYECKYIO WH(GOPMAIIHIO, TIOTYyYaeMyIO U3 Pa3HbIX UCTOYHUKOB (CPEACTBa MacCOBOM
KOMMYHHUKAIIUH, ceTh IHTEpHET U APYrue)

33 ChopMUpOBaHHOCT, YMEHUW COOJIFOATh TpaBHia JKOJOTHYCCKH IIETIECOO0Pa3HOr0 TOBEACHUS B OBITY M TPYIOBOM MEATEIHLHOCTH B IIEIIAX
COXpPaHEHUs CBOETO 3/I0POBbhSI M OKPY’KAIOIIEH MPUPOTHON Cpeibl

34 Oco3HaBaTh ONaCHOCTh BO3JIEHCTBUSA HA >KMBBIE OpPraHU3MBI ONpPEACIEHHBIX BEUIECTB, MOHMMAs cMbIci nokazarens IIIK, nmoscHATe Ha npuMepax
c1oco0bl YMEHBIIIEHHS B MTPEIOTBPAIICHHUS MX BPEIHOTO BO3JIEHCTBHSI HA OPTaHU3M YeJIOBEeKa

3.5 CdopmupoBaHHOCTh YMEHHAN TIPOBOIUTH BHIYHCICHHS C UCTIOIH30BAHUEM TIOHSATHUS «MAcCOBas JOJIS BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIICHHH

ra3oB IIpHU XUMHYCCKHUX PCAKOUAX, MAaCChl BCIICCTBA HIIU 00BbEMa rasoB 10 HN3BECTHOMY KOJIMYCCTBY BCHICCTBA, MacCCC HIIN O6’béMy OJJHOT'O U3
Y4aCTBYIOIIMX B p€aKIMK BCUICCTB, TCIIJIOBOI'O B(I)(i)eKTa PCaK Ha OCHOBC 3aKOHOB COXPAaHCHHA MACChl BCHICCTB, IMPEBPALICHUA U COXPAHCHUA

JHEPTHHU

HEPEYEHD 3JIEMEHTOB COJEPKAHUSA, IIPOBEPSAEMBIX HA EI'D IO XUMHUU

Kon IIpoBepsieMblii 31eMEHT CO/IEPKAHUS
1 TeopeTnueckre OCHOBBI XUMUU

1.1 Crpoenne BemectBa. CoBpeMeHHas MOZIENTb CTPOEHHs aToMa. Paciipeienenne 31eKTPOHOB 10 dHEpreTHYecKuM ypoBHIM. Kiaccndukanys XxuMudaeckux
aneMeHTOB. OCOOEHHOCTH CTPOCHHS DJHEPIeTHUECKHX YpOBHEH aToMOB (s-, p-, d-omeMenToB). OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMOB.
OnekTpoHHas KOHGUTypalus aToMa. BaJleHTHbIE 3JICKTPOHBI

1.2 [Tepuoauueckas cucrema xumudeckux sneMeHtoB .M. MenaeneeBa. @usnueckuid cmbici Ilepuoanueckoro 3akona .M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB 3JIEMEHTOB M WX COCIMHEHHUH MO MEpHojaM W TpyIaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB IMPOCTHIX
BEILIECTB, BOJAOPOJIHBIX COCIUHEHUMN, BBICIINX OKCUAOB U THAPOKCUIOB

1.3 BanentHoCTb. DneKTpooTpULATEIbHOCTh. CTENEHb OKUCICHUS

1.4

Buapl xumudeckoll cBsi3u (KOBaJICHTHAsI, HOHHAS, METAJUTMYECKas, BOIOPOJHAS) M MEXaHH3MbI e€ oOpa3oBaHus. MeXMOJEKYIspHbIE B3aUMOACHCTBHS.

Beqe s BENIECTRB  OT  TUOA

KPUCTAJNIMYCCKON PEIIETKH




1.5 Xumundeckast peakius. Kiiaccupukaius XuMHUUIESCKAX PEaKIuil B HEOPraHMYECKOW U OPTaHUYeCKON XUMUH. 3aKOH COXPAHEHUSI MacChl BEIIECTB

1.6 CKOpOCTh peakiiny, €€ 3aBUCUMOCTh OT Pa3JUYHbIX (haKTOPOB

1.7 TemnoBbie 3P PeKThl XUMUUECKUX peakiuid. TepMOXuMHYeCKre ypaBHEHHsI

1.8 OOpaTtuMbIe peakiii. XUMHIecKoe paBHOBecHe. DaKTOPHI, BIUAIONINE Ha COCTOSHHE XUMHUUYecKoro paBHoBecus. [Ipuaium Jle Illatense

1.9 DnexTponuTuieckas auccoruanus. CUIbHbIE U clla0ble 31eKTpoauThl. Cpea BOJHBIX PACTBOPOB BEIECTB: KUCIHAs, HEUTpalibHas, mienoyHas. CrerneHb
Jucconuanyn. Peakiiuu mHoHHOTO 0OMeHa

1.10 Iupponus coneit. MonHoe nmpousBenenne Boabl. Bomopoausiii mokas3atens (pH) pactBopa

1.11 Crioco0Obl BEIpaXKCHHS KOHIICHTPAIIMU PACTBOPOB: MACCOBas JIOJII PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS KOHIIEHTpalus. HachIlleHHbIC ¥ HEHACKIIIICHHBIC
pacTBOpEL, pacTBOpUMOCTh. KpucTtammoruaparsl

1.12 OKuCIHTENBHO-BOCCTAHOBUTENBHEIC peakiuu. [loBeieHue BemecTB B cpeiax ¢ pa3HbM 3HaueHueM pH. MeTo bl a1eKTpoHHOT0 OanaHca

1.13 DNEKTPOIN3 PACTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPTAHUYECKOH XUMUU

2.1 Knaccudukaryst HeopraHm4ecKux coequHeHnil. HoMeHk1aTypa HeopraHu4eCKuxX BEIeCTB

22 XWUMUYECKHE CBOMCTBA BAKHEHIIUX METAJJIOB (HATPUH, KaJlui, KaJIbIIUH, MarHui, alFOMUHAN, IIMHK, XPOM, JKEJIe30, Mellb) U UX coeauHeHui. OOrme
CIIOCOOBI MOTYUYCHHUST METAJJIOB

2.3 XUMHYECKHE CBOWCTBA BAXKHEHWIIUX HEMETAUIOB (TaJIOr€HOB, Cepbl, a3oTa, ¢ocdopa, yriepomaa W KPEMHHUs) U WX COCAMHECHUH (OKCHIIOB,
KHCJIOPOJICOJICPKAIUX KUCIIOT, BOJIOPOJIHBIX COSIMHEHUH)

2.4 ['enetnueckas CBsI3b HEOPTaHUYECKUX BEIIECTB, IPUHAAICKAIINX K Pa3IUUYHBIM KjIaccam

2.5 Wnentudukanys HeOpraHUIeCKUx coeanHeHni. KauecTBEHHBIC peaKIui Ha HEOPTaHUYEeCKHUE BEIIECTBA U HOHBI

3 OCHOBBI OPTraHUYECKON XUMHUU

3.1 OCHOBHBIC TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS OpraHUuYecKux coequHeHuil A.M. ByTnepoBa. YTIepoaHblil CKEJIET OpraHM4eCKOM MOJIEKYJIbL.
KpatHoCTh XMMHUYECKOH CBSI3H. ?- M &-CBS3H. Sp3-, sp2-, sp-rHOpUIU3anuy opOuTaneil aToMOB yriepoja. 3aBHCUMOCTh CBOWCTB BEIIECTB OT
XUMHUYECKOro crpoenusi Mmojiekyu. ['omonoru. I'omonoruyeckuit psin. 3oMepusi 1 u3oMepbl

3.2 [onsitre o dyHKIMOHANBHON rpymie. OpreHTaMoHHbIE 3G (EKTH 3aMecTUTeNeiH

33 [IpencraBnenue o KIacCU(pUKAIMN OPraHUYECKUX BeliecTB. HoMeHKIaTypa opraHMYecKUX COSJAMHEHUH (CHCTeMaThyecKkas) U TPUBHAIbHBIC HA3BAHUS
BOKHEUIINX MPEACTABUTENEH KIIACCOB OPraHMYECKHUX BEUIECTB

3.4 CB00OOHOPaIMKATBHBIN 1 MOHHBIN MeXaHU3MbI peakuuu. [lonsaTre o Hykieodwie u snexrpoduie. [IpaBuno Mapkosraukosa. [Ipasuio 3aiiiesa

3.5 Ankanpl. XUMHYECKHE CBOMCTBA alKaHOB: TalIOTCHUPOBAHUE, JETHAPHUPOBAHME, TECPMHUECKOE PA3IOKEHUE, KPEKUHT, H30MEpH3allvs, TOPCHHE.
[omyuenue ankanoB. llukioankanel. Crnenudurka CBONCTB IMKJIOAIKAHOB C MallbIM pa3MEpoM IWKiIa. Peaknuum NpHCOSIUHEHUS W PaJuKaIbHOTO
3aMeIlICHUS

3.6 Ankenpl. XWMHUYECKHE CBOWCTBA: PEAKIMH NPUCOCTUHECHHS (TaIOTEHUPOBAHUE, THUAPUPOBAHUE, THUAPOTAIOTCHUPOBAaHWE, THIPATAIUS), TOPEHHUS,
OKHCIIeHUS 1 nosimMepu3anud. [IpompltimieHHbIe B 1a00paTOPHBIE CIIOCOOBI MOTyUSHHS aTIKEHOB

3.7 Ankanguenpl. XWMHYECKHE CBOWCTBA AIKAJMEHOB: pEaKIWW TMPHCOeAWHEHUS (TUAPUPOBAHUE, TaJIOT€HHPOBAaHWE), TOPEHHS] M TOJIMMEPHU3AINH.
Ilonyuenue aakaaueHOB

3.8 AnxuHBL. XWMHYECKHE CBOWCTBA: PEAKIMH IMPHCOEAWHEHHS (TaJIOTeHHPOBaHWE, THAPHUPOBAHWE, THIPATAIUs, THAPOTAIOTCHHPOBaHWE) KakK CHOco0
TIOJTY9ICHHS TIOJTMMEPOB M IPYTUX TOJIC3HBIX MPOAYKTOB. Peakiiu 3amerienus. I openne amneTuieHa Kak HICTOYHUK BRICOKOTEMIIEPATyPHOTO TIAMEHH IS
CBapKH M pe3Ku MeTayuioB. lIpuMeHeHne aneTuieHa

30 ApeHk KU O B3 __0€H30J1a: DEaKUUU ICKTROOMILHOIQ 3aM DK CQEIMHECHUS IDUDO aKI[H14

ropenus. OcOOCHHOCTH XUMHUYECKHX CBOHCTB Toiyona. [lonyuenue Genzona. OcoOEHHOCTH XMMUYECKUX CBOWCTB ctupoua. [lonmmmepusanms cTupodia.




Crioco0bI OJyYeHHUs U TPUMEHEHHE apOMaTHYECKUX YIICBOAOPOI0B

3.10

CHI/IpTI)I. Hpenem)m)le OAHOATOMHBIC CIIMPTHI. XHUMHUYECKHE CBOMCTBA: B3aHMOI[eI>'ICTBI/IC C HaTpUEM KakK cI1oco0 YCTAHOBJICHHA HaJIU4YUA
TUAPOKCOrpyIIibl, ¢ TaJIOTCHOBOAOPOAAMHU KaK croco6 MOoJIy4CHUs paCTBOpHTeJ’ICﬁ, BHYTpU- U MCKMOJICKYJIApHAasA ACTrUApaTanus. Peakmus ropeHus.
HonyquI/Ie 9TaHOJIa: pCaKIrd 6pO)KCHI/I$I TJIFOKO3bI, ruApaTanusa 3TUJICHA. OTUICHITIUKOIb U TIIMOCPUH KaK MPEACTABUTCIIN MMPEACIbHBIX MHOIOATOMHBIX
CIIMPTOB

3.11

®enon. Xumuaeckne cBOMCTBa eHoa (peakuu ¢ HaTpueM, THAPOKCUIOM HaTpus, Opomom). [lomyuenue denona

3.12

Anpperunpl.  XMMHUYECKHE CBOWCTBA TMPEICIBHBIX aNbJIETHOB: TUIPUPOBAHUE; KAYCCTBCHHBIC pEaKIMU Ha KapOOHWIBHYIO Tpymmy (peakiiust
«cepeOpsHoro 3epKaay, B3auMoaelicteue ¢ ruapokcugom Meau (I1). [Tomydenue npeaenbHBIX adbACTHIOB: OKHCICHHE CITUPTOB, THIpPATaIlUs alleTUIICHA.
A1ieToH

Kak MpEJICTaBUTENh KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHUCIICHHS allcTOHA

3.13

Kapb6onoBbie KHCIOTH. XMMHUYECKHE CBOWCTBA MPEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX CBOWCTB MYpPaBBHHOU
kucnoTel. llomydenne mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHICIIOT: OKHCIIEHHE aJIKaHOB, aIKEHOB, MEPBUYHBIX CIIMPTOB, albAETHAOB. Bricime
OpCACIbHBIC U HCTIPCACIBbHEBIC Kap6OHOBBIe KHCJIOTHI

3.14

Crnoxubie 3¢upsl 1 xkUpbl. CriocoObI MOMyYeHUs CIOXKHBIX 3upoB. OOpaTuMocTh peakiuu dtepudukanun. [IpuMeHeHne cloXKHBIX 3PUPOB B MHUIIEBOIN
u nap@oMepHOW NPOMBIIIIEHHOCTH. JKHPBl Kak CIOXHBIE 3(QHUPBI TIUIEPHHA U BBICIIMX KAapOOHOBBIX KHUCIOT. XHUMHYECKHE CBOWMCTBA JKHPOB:
THIPUPOBAHKE, OKUCIIEHHE. [ UAPONN3, UM OMBUICHHUE, )KUPOB KaK CIOCOO MPOMBILIICHHOTO MOTYYCHHUS CONEH BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak
COJIM BBICHIMX KApOOHOBBIX KHCIOT

3.15

XUMHYECKHE CBOMCTBA TIIOKO3BI: PEAKIUU C yYaCTHEM CHUPTOBBIX U aNIBJETUIHON TPYII W MOJIIOYHOKHUCIIOE OpokeHue. [IpuMeHeHue TIOKO3bI, e
3HAYCHHE B JKU3HEACATEIBHOCTH opraHu3ma. Jlucaxapuisl: caxapo3a, MaibTo3a. BoccTaHaBiIWBarOIE W HEBOCCTAHABIUBAIOIIME IHUCAXaPHIIBL.
I'anpommus aucaxapunos. [lonmucaxapuapl: kpaxmai, raukoreH. CTpoeHHe MaKkpoOMOJEKyNl Kpaxmalia, TITUKOTeHa U IeJuTroio36l. drusnueckue cBOMCTBaA
Kpaxmaja ¥ IeJUTFONIO3bI. XHUMUYEeCKIe CBOWCTBA Kpaxmalia: THAPOJIN3, KaYeCTBeHHAsI Peakius ¢ HOJ0M. XUMHAYECKHe CBOMCTBA IEIUTIONO3BI: THAPOIN3,
nosryderue 3pupoB 1emoo3sl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK )

3.16

AMuHBI. AMUHBI KaK OpTraHUYCCKUC OCHOBAHUSA: pCaKIUU C BO,I[OI>’I, KHCJIOTaMH, pCaKud rOpCHUs. AHUIINH Kak MNpeaACTaBUTCIIb apOMATUICCKUX aMHUHOB.
XyMHUYECKHE CBOMCTBA aHWIMHA: BBaHMOHeﬁCTBﬂe C KHCJIOTaMu, 6p0MHOI>i BOHOfI, OKHCJICHHUC. HonyquHe AMHWHOB QJIKWJIMPOBAHHUECM aMMHAKa U
BOCCTAHOBJICHHUCM HUTPOIPOH3BOJHBIX YITICBOAOPOJOB

3.17

AMMHOKUCIIOTBI M OCNKH. AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHnveckue coeanHeHus. OCHOBHBIC aMHHOKHUCIIOTHI, 00pa3yromme 0eku. XUMUIeCKrue
CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpallHsl, KAUSCTBEHHBIE (IIBETHBIC) PEAKIIUU HA OCIKH

3.18

CrpoeHne u CTPyKTypa IMOJMMEPOB. 3aBUCUMOCTh CBOWCTB TIOJMMEPOB OT CTPOEHHs MOyIeKysl. OCHOBHBIE CITOCOOBI MONYYE€HUSI BRICOKOMOJIEKYIISIPHBIX
COCIMHCHHN: PEaKINK MTOJIMMEPHU3AINH U TOJIMKOHIeHcarnu. Kinaccudukanmsi BOJIOKOH

3.19

I/IZ[GHTI/I(I)I/IKaHI/ISI OpPraHnu4ecCKux COC}IHHCHI/Iﬁ. Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 Ha paCliO3HaABaHUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCXKOY Ki1acCaMHU OPraHu4YCCKUX COeTMHEHMI

XUMHUA U )KU3Hb

4.1

XuMHs B TIOBCETHEBHOM »x13HH. [IpaBuiia 6e30macHoil paboThI ¢ €JKUMH, TOPIOYUMHU M TOKCUYHBIMHU BENIECTBAMH, CPEICTBAMU OBITOBON XUMHHU

4.2

XuMUSL U 310pOBbE. XUMUSI B MEIUUUHE. XUMHUSA U CEIIbCKOE XO3AUCTBO. XUMHS B MPOMBILUICHHOCTH. XUMUS U SHEPreTUKA: NPUPOIHBIA U MOIMYTHBIMN
He(TSIHOM Ta3bl, MX COCTaB U UcMoib3oBanue. CoctaB HePTH M €€ mepepadoTKa (MPUPOIHbIE HCTOYHHUKHU YIIIEBOIOPOIOB)

43

XuMHSI ¥ DKOJIOTHS. XUMUIECKOE 3arps3HEHNE OKpY Karolel cpeapl U ero nocieAcTBus. OxpaHa ruapochepsl, MOYBEI, aTMOchepsl, (Gropsl 1 GayHbI OT

Allm




4.4 OO1ue npeacTaBiICHUs O MPOMBIIIICHHBIX CIIOCO0aX MOJIyYCHUSI XUMUYECKHUX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA AMMHUAKa, CEPHOU KUCIOThI). UépHas

U 11BeTHas MeTautyprus. CTEeKIIO M CHIIMKATHAsI MPOMBIIUICHHOCTD. IIpoMbliinenHast opranuueckasi XuMus. CoIpbE 17151 OpraHUueCKOU MPOMBIIICHHOCTH
5 Tumnbl pacu€THBIX 3a1a4

5.1 Pacuérer Macch BemecTBa win 00bEMa Ta30B 1O U3BECTHOMY KOJIMUECTBY BEIIECTBA, MacCe WIH 00BbEMY OJTHOTO M3 YIACTBYIOMINX B PEAKITHH BEIICCTB

5.2 Pacuétrr TemoBoro s dexra peakiim

5.3 PacuéTsl 00bEMHBIX OTHOIICHHUH I'a30B MPU XUMUYECKUX PEAKLIUAX

5.4 Pacuérel Mmaccel (00bEMa, KOJIMUECTBA BEIIECTBA) MPOLYKTOB PEAKIIMU, €CJIU OHO M3 BEIIECTB AaHO B M30bITKE (MMEET MIPUMECH )

5.5 Pacuérer MaccoBoii MM 00BEMHOI TOITH BRIXO/[a POTYKTa PEAKITHH
OT TEOPETHYECKH BO3MOKHOTO

5.6 Pacuérer Mmaccer (00bEMa, KOTMYIECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CITH OJJHO U3 BEIIECTB AaHO B BHJIE PaCTBOpA C ONPEAeNEHHON MacCOBOM JOJIei
PacTBOPEHHOTO BEIIECTBA

5.7 PacuéTel ¢ ncmob30BaHNEM MOHATHN «MacCOBasl TOJISD, «MOJISIPHASI KOHIICHTPAITHS», PACTBOPUMOCTH)

5.8 Haxoxnenue MonekysipHO (OpMYITBI OPraHMYECKOTO BEIIECTBA 110 €T0 MIOTHOCTH M MACCOBBIM JIOJISIM DIIEMEHTOB, BXOSIINX B €r0 COCTaB, WIIH 110

MIPOJTYKTaM CTOpaHUs

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /IUIS1 YYHEHUKA

Xumust. 10-11 xnacc. bazoBblil ypoBeHb. DileKTpOHHAS opMa yIeOHHKA.

METOANUYECKHUE MATEPHUAJIBI U151 YYUTEJIS

1. IToypounoe TeMaTnueckoe niuanuposanue. 10—11 knaccel. ba3oBslil ypoBeHs oT aBTOpa A. A. XypuH.
2.Xumus. 11 kmacc. YueOHUK. YTTyOn€HHBIN YPOBEHB

Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.; moxa pen. Jlyauna B.B.

3. Kypun A.A. 8—11 knaccel. Xumust. MetanpeaMeTHbIE Pe3yJIbTaThl 00yUeHHS.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




		2025-09-01T12:50:38+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ТАЦИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3
	Я являюсь автором этого документа




