MYHHUIMITAJIBHOE BIO/ZKETHOE OBINEOBPA3OBATEJIBHOE YUYPEX/IEHUE
KIIMMOBCKASA CPEJHAA OBINEOBPA3OBATEJIBHASA IIKOJIA Ne3

AHHOTaN U4 K padoyeii mporpamme
y4eOHOro npeamera « XuMus»
PaGouass mporpamma y4deOHOro mnpeamera «XuUMHsD» 00sS3aTENbHON NpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HBIC
MPEIMETHI» SBIIIETCS YacThI0 OCHOBHOW 00pa3oBaTelbHON MporpaMMel cpeaHero odimero odopazosanus (OOIT COO)
MBOY Kmumosckoit COL Ne3, paspaborana B coorBercTBuH ¢ myHKToM 18.2.2 ®I'OC COO na ocHoBe DenepanbHOR
paboueii mporpaMMbI 0 XUMHHK U peanu3yercs 2 roxa ¢ 10 mo 11 knace.

Pabouast mporpamMa pa3zpaboTaHa YYHTENSIMH XUMHM IIKOJNBI C HCMoOJb3oBaHHEeM «KOHCTpykTOpa paboumx
nporpamMm» caiita «Eaunoe comepkanue o01iero o0pa3oBaHus» B COOTBETCTBHH ¢ [looxeHneM o pabounx mporpammax
W OIpeeNsieT OpraHu3alii0 00pa30BaTENbHON AESTETHLHOCTH YUYUTENsl B WIKOJIE TO HpeaMery «Xumus». Pabouas
[porpaMMa COZEp KUT CIEAYIONIUE CTPYKTYPHBIE JJIEMEHTHI:

-TIOSICHUTENBHYIO 3aIHCKY;

-00IIYI0 XapaKTEPUCTUKY y4eOHOI0 TIpenMeTa « X UMHS»;

-IIeJIA U3y4YeHUs YIeOHOTO TIpeiMeTa « XUMUS;

-MeCTO y4eOHOro npeaMeTa « XuMus» B y1eOHOM TUIaHE;

-coJiepKaHHue y4eOHOr0 TIpeMeTa « XUMHUSI»;

-IUTAHUPYEMbIE Pe3YIbTaThl (JIMUHOCTHBIE, METAIIPEIMETHBIE U TIPEAMETHBIE);

-TeMaTH4ecKoe IIaHNpoBaHue, CHOPMHUPOBAHHOE C YUETOM pabouell MporpaMMbl BOCOUTAHUS M BO3MOXKHOCTBIO
ucrnons3oanus DOP/LIOP.

Pabouass mporpamma obcyxnena Ha 3acemanmu [IIMO yuwreneil ecTeCTBEHHO- MAaTEMaTHYECKOTO IIUKIIA
MPEIMETOB IIKOJIbI, MPHUHATA pelieHrueM mneaarorudeckoro copera (mporokon Nel ot 30.08.2024r.), yrBepkaeHa
npukazoMm mo MBOY Knumosckoit COIL Ne3 Nel13-K ot 30.08.2024r. B kauectBe 4actu copepxanus OOIT COO

Ha ocHoBe panHO# mporpammer yumrtenem paspabateiBaercsi KTII B coorBerctBum ¢ [lomoxkeHuem o
KaJIeHIapHO-TEMaTHYeCKOM IIJIAHMPOBAHWM MO ydeOHOMY mpeamery, Kypcy, moaymo. KTII paccmarpuBaercss Ha
3acemannu [IIMO u cornacyercs ¢ 3amecturtesnem o YBP.

Beinucka
U3 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbI CpeIHero o01ero o0pa3oBaHus

PABOYASA ITPOI'PAMMA
yueOHOro npeamera « XuMHsD)
s ooyqaromuxes 10-11 knaccos
(0a30BbIH YPOBEHD)

CPOK peajiu3aium 2 roaa

IHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XumMuM Ha ypoBHE cpedHero odiero oopazoBaHus pa3padoraHa Ha ocHoBe DenepanbHOrO 3aKOHA
or 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoii Demepannn», TpeOOBaHWH K pe3ylbTaTaM OCBOEHUS
(denepanbpHO 00pa3oBaTENBFHOW MporpaMMbl cpemHero oobmiero obpaszoBanus (POII COO), mpencraBieHHBIX B
denepanpHOM TOCyIapcTBEHHOM obOpazoBatenbHOM craHmapre COO, ¢ yu€rom Konmenmuu mpenogaBaHus y4eOHOTO
mpenqMera «XuMHS» B 00pa3oBaTenbHBIX opranm3anusax Poccmiickoit Demepamuu, peamn3ylOmUX OCHOBHBIE
oOpa3oBaTeNnbHbIE TPOrpaMMBI, U OCHOBHBIX ITONOKeHUH «CTpaternn pa3BuTHs BocnuTaHus B Poccuiickoit Denepannn
Ha niepuon 1o 2025 roga» (Pacnopsixenue IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY moIxomoB K pa3pabOTKe MporpaMMbl IO XHMHH, K ONpenesleHuro oOmell crpateruu oOydeHus,
BOCIIMTaHUSI M PA3BUTHsS OOydaromuxcsi cpeacTBaMu ydeOHoro mpeamera «Xumusi» anst 10—11 kmaccoB Ha 0Ga3oBoM
YpOBHE cOCTaBWIM KoHLentyainbHble nonokeHuss ®PI'OC COO o B3auMoOOYCIIOBIEHHOCTH Iiejed, COAep>KaHUs,
pe3ynbTaToB 00y4YeHUs! M TPEOOBAHUH K YPOBHIO IOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHHE, IIOJy4aeMoOe BBITYCKHHKaMU 00Ieo0pa30BaTENbHON OpraHU3ally, SBISETCS
HEOThEMJIEMON YacTbio MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPLIAIOIIMM HTAIlOM PEATM3alUH Ha COOTBETCTBYIOLIEM
eMy 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIINX LIETOCTHOW CUCTEME XUMUYECKOro 00pa3oBaHus. DTU LIEHHOCTH
KacaloTcs MO3HAaHUS 3aKOHOB NPUPOIBI, (OPMHUPOBAHMS MHPOBO33PEHHUS M OOIIEH KyJIbTypbl 4ENOBEKa, a TaKkKe
9KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO W TPHUPOAHOW cpene. Peammsyercs xumuyeckoe
o0pa3zoBaHre O0y4YalOUIMXCS HAa YPOBHE CpEIHEro oOmero oOpa3oBaHHUs CpeICTBaMU y4eOHOro mpeamera «XHUMHSD»,
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COJIepKaHUEe M TMOCTPOSHHE KOTOPOTO OMPECNCHBl B MPOrpaMMe MO XMUMHH C YYETOM Crenu(UKH HAyKH XUMHUH, €€
3HAUCHMS B MO3HAHWUW NPUPOJBI U B MAaTEPUATBHOHN JXKU3HU OOIIECTBA, a TAKXKe C y4ETOM OOIIMX IENIeH W MPHUHIIUIIOB,
XapaKTEepPHU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHEro o01ero oopazoBanus B Poccuiickoii denepanuu.

XUMHUSL KaK DJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIPaeT OCOOYI0 pOjb B COBPEMEHHOW IIMBWJIM3AIlUH, B
CO3JIaHWW HOBOW 0a3bl MaTepHallbHOW KyNbTyphl. OHA BHOCHUT CBOW BKJIAJ B (DOPMUPOBAHHUE PAIMOHAILHOTO HAYYHOTO
MBIIUICHUS, B CO3JaHHME ILEIOCTHOIO NPEACTABICHUS 00 OKpYXKAIOUIeM MHpPE KaK O CAMHCTBE MPHUPOIBLI M YCIOBEKa,
KoTOpoe (hOpMHUPYETCsl B XMMHM Ha OCHOBE MOHUMAaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS
B3aUMOCBSI3H MKy CTPOCHHEM BEIIIECTB, UX CBONCTBAMU U BO3MOXKHBIMU O0JIACTSIMH IPUMEHEHUSI.

TecHO B3aMMOJAEWUCTBYSI C JIPYTMMHM €CTECTBEHHBIMH HayKaMH, XMMHS CTajla HEOThEMJIEMOW YacCTblO MHUPOBOMU
KYJIBTYPbI, HEOOXOMMBIM YCIIOBHEM YCIEIIHOIO TPYJa W KU3HU KaxJ0ro dieHa ooOmiectBa. COBpEMEHHAsE XUMHUS KaK
HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBJieHA Ha pellicHHe TII00aNbHBIX MPO0JIeM yCTOWYHUBOTO
Pa3BUTHS YEIOBEUYECCTBA — CHIPHEBOM, SHEPTCTUUCCKOH, MUIICBOM, SKOJIOIMYECKON 0€30MaCHOCTH U OXPaHbl 3JI0POBbSI.

B cooTBeTcTBMU ¢ OOUMMH HEISIMH M MPHUHIUMIAMH CPEIHEro OO0IIero oOpa3oBaHHUs COACPIKAHMUE MpenMeTa
«Xumus» (10-11 wmaccel, 6a30BbI ypOBEHb H3y4YCHHS) OPHUEHTHPOBAHO MPEMMYINECTBEHHO HA OOMICKYIBTYPHYIO
MOJITOTOBKY OOYyYaroIIMXCs, HEOOXOMUMYI0 UM Ui BBIPAOOTKM MHPOBO33PEHYECKMX OPHEHTHUPOB, YCIICHIHOIO
BKJIFOUCHHMSI B JKM3HB COLIMYyMa, IIPOJIOJDKCHHS 00pa30BaHMsI B Pa3IMUHBIX 00JIACTSIX, HE CBA3aHHBIX HEIOCPEACTBEHHO C
XUMUEH.

CocrapistonMu  nipenMera «XuMus» SIBISIOTCS 0a3oBbie Kypchl — «Opranudeckas xumus» u «OOmmas u
HEOpraHWYECKass XUMHU», OCHOBHBIM KOMIIOHEHTOM COJNIEP’KaHHSI KOTOPBIX SIBIISTFOTCSI OCHOBHI 0a30BOM HAYKW: CHCTEMa
3HAHUU 110 HEOPTaHUYECKOM XUMHUHU (C BKJIIOUEHHEM 3HAHHMI U3 00IIel XUMUHM) U opranndeckoil xumun. GopmupoBaHne
JAHHOW CHCTEMbI 3HAHHMI NMPH W3YyYSHHH MpeaMeTa 00ECIeUMBACT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOI000pa3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHIN, 3aKOHOB M TEOPUMA XUMHHU.

Ctpykrypa comepikanus KypcoB — «Opranndeckas XxuMus» U «OOI11ast 1 HeOpraHu4ecKass XuMus» CPOpMHpPOBaHA
B IpOrpaMMe M0 XMMHUH Ha OCHOBE CUCTEMHOI0 IMOAXO0a K H3yUSHHIO YIeOHOTro MaTepraia U 00yCIIOBICHA HCTOPHICCKU
000CHOBaHHBIM pa3BUTHEM 3HAHWH Ha OMPENENEHHBIX TEOPETHYECKHUX YPOBHAX. Tak, B Kypce OpraHWYecKOH XHMHH
BEILIECTBA pacCMaTPUBAIOTCS Ha YPOBHE KJIACCUUECKON TEOPUU CTPOCHUSI OPTraHUYECKUX COCIMHEHUH, a TaKKEe HA YPOBHE
CTEPEOXMMHUYIECKIX M DJICKTPOHHBIX MPEACTABICHUA O CTPOSHHUH BemiecTB. CBeneHusT 00 M3y9aeMbIX B Kypce BeEIecTBax
JAIOTCSl B Pa3BUTHUH — OT YTJIEBOAOPOAOB IO CIOKHBIX OMOJOTMYECKH aKTHBHBIX COCNUMHEHHH. B Kypce opraHmdeckoit
XMMUU TIONy4YaroT pa3BUTHE CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs IepBOHAYAIBHBIC
MIPEJCTABIIEHUS O XUMHUYECKOH CBA3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHUS, 0 XUMUYECKOW pEaKLIH.

[Tom HOBBIM yriiOM 3peHHs B MHpeaMeTe «XHUMHf» 0a30BOT0 YPOBHS pacCMaTpPHBAETCS W3YUEHHBIH Ha YPOBHE
OCHOBHOT'O O0IIIET0 00pa30BaHUS TEOPETUUYECKHH MaTepuat U (PaKTOJOTHYECKHUE CBEICHUS O BEIIECTBAX M XMMHUYECKOH
peakmuu. Tak, B 4aCTHOCTH, B Kypce «O0Imas 1 HeopraHudeckas XUuMHUsD 00yJaronMMcs MPEeIoCTaBIsAETCS BO3MOXKHOCTD
OCO3HATh 3HAYEHHE IMEPUONUYECKOr0 3aKOHA C OOIIETEOPETUYECKHX M METOOJOTHYECKHX IO3UIINHA, TITyO)Ke MOHSATH
HCTOpHYECKOe N3MEHeHne (DYHKITHIT 3TOro 3aK0oHa — OT 0000IIaromIel 10 OOBSICHAIONIEH 1 MPOTrHO3UPYIOIEH.

Enunas cuctema 3HaHMI O BaXKHEWIIMX BEIIECTBaX, MX COCTaBe, CTPOEHUH, CBOMCTBaX U MPUMEHEHHUHU, a TAKKE O
XUMHAYECKUX PEAKIHAX, MX CYIIHOCTH H 3aKOHOMEPHOCTSX MpOTeKaHus JononHsercs B kKypcax 10 m 11 xmaccom
JJIEMEHTaMH COAEP)KaHMs, WMEIOIMMMU KYJIbTYPOJOTHYECKHH M TPUKIAAHON XapakTep. JTH 3HAHUS CIOCOOCTBYIOT
[OHUMAHUIO B3aMMOCBSA3M XUMHHU C OPYTMMH HayKamMH, PAcKpbIBAIOT €€ poJib B IIO3HABATEIBHOM M MPaKTUYECKOU
JEeSITETPHOCTH YEeNOBEKa, CIOCOOCTBYIOT BOCIHTAHHIO YBaXKEHHSI K IIPOIECCY TBOPYECTBA B OOJIACTH TEOPHH H
MPAKTUIECKUX TPUIIOKEHUN XUMUH, TIOMOTAIOT BEITYCKHUKY OPHEHTHPOBATHCS B OOIECTBEHHO W TUYHOCTHO 3HAYMMBIX
mpobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIMBATh MHPOPMAIMIO W IPUMEHATh € IS TIOTIOTHEeHHsI 3HAaHUH,
pelIeHus] MHTEIEKTYallbHbIX W OSKCIIEPUMEHTAIBHBIX HCCIENOBAaTENbCKUX 3alad. B memom copepkanne y4eOHOTO
mpeaqMera «XUMHS» JaHHOTO YPOBHA H3YYCHHS OPHUEHTHPOBAaHO Ha (OPMHUpPOBaHHE Y  OOyJaromuXxcs
MHPOBO33PEHUECKOM OCHOBBI ISl TOHUMAaHHA (QHIOCOPCKUX HWOeH, TaKHX KaK: MaTepuadbHOE  EIWHCTBO
HEOPTaHWYECKOTO W OPTaHWYEeCKOro MHpa, OOyCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOCHHUEM,
MMO3HABaEMOCTh TPUPOAHBIX SIBICHUH IyTEM HSKCIEPHMEHTa W PEHIeHHs MPOTUBOPEUMN MEXOy HOBBEIMH (pakTamu
TEOPETHUECKUMH TPEINOChUIKAMHU, OCO3HAaHHE POJIM XMMHH B PEIIEHUH DKOJOTHMYECKUX MpolieM, a Tarke mpodiem
cOepekeHus JHEPTeTHIECKUX PECYPCOB, CHIPhS, CO3/IaHV HOBBIX TEXHOJIOTUN U MaTEPHAIIOB.

B mane pemneHus 3ajad BOCHUTAHWSA, Pa3BUTHS W COLMANHU3AIUM OOYYAIOIIMXCS TMPHUHATHIE MPOrPaMMOM IO
XUMHUH TIOOXOIbl K ONpPEACTICHHIO COJEpKaHWS W IOCTPOSHHS TIpeAMETa MpelyCMaTpHBAalOT (OPMHPOBAHUE
YHUBEPCANBHBIX YUEOHBIX JEWCTBUN, MMEINMX 0a30BOe 3HAYEHHUE JUIsl Pa3iMYHBIX BUIOB JAEATEILHOCTH: PEIISHHS
mpo0iieM, TIOMCKA, aHalu3a M o0paboTKu WH(pOpMAIMH, HEOOXOMUMBIX I MPUOOPETEHUS OIbITa MPAKTHYECKOW H
HCCIEI0BATENbCKON ASITENbHOCTH, 3aHUMaIOIIeH BaXKHOE MECTO B TO3HAHUU XUMUH.

B mpakrtuke nmpenosaBaHus XMMUAY KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO
obriero oOpa3oBaHUs, MPH ONPEACICHUH COACPKATEIHHON XapaKTEPUCTHKH IeNiel M3ydeHHs MpeaMeTa HarpaBiIeHueM
MIEPBOCTEICHHOW 3HAYMMOCTH TPAJUIIMOHHO NMpHU3HAETCS (DOPMUPOBAHUE OCHOB XMMUYECKON HAyKH KakK OOJIACTH
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COBPEMEHHOT'O €CTECTBO3HAHUS, NPAKTHYECKOH AEATENLHOCTH YENIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW
KyabTypbl. C METOAMYECKON TOUYKH 3PEHHUSI TAKOW MOAXOA K ONpENCIeHHIO LeNed U3ydeHus IpeaMeTa SIBIISIeTCSl BIIOJTHE
OIpaBJIaHHBIM.

CornacHo AaHHOW TOYKE 3pEHHs TJIaBHBIMHU LIEISIMHU M3Y4eHUs mpenmera «Xumus» Ha 6azoBom yposae (10 11
KJ1.) SIBJISIFOTCSI:

e (QopMupoBaHHE CUCTEMBl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBISIONMICH eCTeCTBEHHO-HAYYHOH KapTUHBI
MHUpa, B OCHOBE KOTOPOH JIKAaT KIIIOUEBbIC MOHATH, (pyHIaMEHTalbHbIE 3aKOHBI U TEOPUU XMMUH, OCBOCHHE
SI3bIKA HAYKW, YCBOCHUE M MOHUMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHYECKOTO XapakTepa,
O3HaKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBIICHHUS;

e (opMupOBaHUE U Pa3BUTHUEC MPEICTABICHUI O HAyYHBIX METOJAaX IMO3HAHHS BEIIECTB U XUMHUCCKHX PEaKIuil,
HGO6XOZ[I/IMLIX JIISL HpI/IO6pCTCHI/I$I YMCHI/II\/'I OPUCHTHUPOBATLECA B MHPE BCUICCTB M XUMHUYCCKUX HBJ’ICHI/Iﬁ,
HUMCIOIUX MECTO B IIPUPOAC, B HpaKTH‘IeCKOﬁ u HOBCCILHCBHOI\/'I JKH3HH,

o pa3sBUTUC YMCHI/Iﬁ u CHOCO6OB JCATCIbHOCTH, CBA3aHHBIX C Ha6JHOI[CHI/ICM u O6T>SICHCHI/ICM XUMHNYECKOI'O
JKCIIEPUMEHTA, COOIIOCHUEM TIPaBUJI 0€30ITIaCHOTr0 OOPAIICHHUS C BEIIECTBAMH.

Hapsny ¢ aTuM, copepkaTeibHas XapaKTepUCTUKA LeNied W 3aja4 M3YYeHHs MpeIMeTa B IporpamMme Mo XUMHH
YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH TPUOPHTETaMH B CHUCTEME CpelHero odmiero oOpa3oBaHMUSL.
CeronHsi B IpenoJiaBaHUU XUMHH B OOJIbINIEH CTENEHN OTAAaETCs MpEeANoYTeHNE PAKTUIECKONH KOMIIOHEHTE COJIepKaHUs
o0y4eHUs, OpPUEHTHPOBAHHOW Ha TMOJTrOTOBKY BBHITYCKHHWKa O0O0IIE00pa30oBaTEbHOW OpTraHW3alliy, BIAJICIONIEr0 He
Ha0OpPOM 3HaHUH, a PYHKIIMOHAIBHON IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMM M YMEHUSIMH aKTUBHOIO MOJIy4EHHUS 3HAHUN U
MIPUMCHCHUA UX B peaHBHOﬁ JKU3HU JI pCIICHUA MPAKTHUYCCKUX 3a/1ay.

B cBsi3u ¢ 3TUM mpH u3ydeHUM TpeaMera «XHMHUsS» JOMUHHpYIOIIee 3HAUCHUE MPHOOPETAIOT Takue LENH H
3a]a9m, KaK:

azaarnranus O6yanOHII/IXC$I K YCJIOBHUAM AWHAMHUYHO pPa3BHUBAIOLICTOCA MHpPaA, Q)OpMHpOBaHI/Ie HUHTCIUICKTYaJIbHO
pa3BUTON JIMYHOCTH, TOTOBOW K €aMOOOpPa30BaHUIO, COTPYJIHHUYECTBY, CAMOCTOSTEIBHOMY IPHHATHIO TIPaMOTHBIX
peIHeHI/Iﬁ B KOHKPCTHBIX )XKU3HCHHBIX CUTYallMAX, CBA3aHHBLIX C BEHICCTBAMUA U UX MIPUMCHCHUECM ;

(dhopMmupoBaHre y OOYYAIOIMMUXCS KIFOUEBBIX HABBHIKOB (KJIFOUEBBIX KOMIICTEHITHI), UMEIONINX YHUBEPCAITHHOE
3HAYCHUE JUIs Pa3lIUYHBIX BHJIOB JICATEILHOCTH: PEIleHHs MpolieM, MOHMCKA, aHalmu3a u o0paboTKH HWH(pOopMaIuy,
HEOOXOJUMBIX Ul IPUOOPETEHHsI OIbITa JEATEbHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B [TO3HAHUM XUMHH, a TAKKe
IUIL OLICHKHM C IO3MLUN 3KOJIOTMYecKoN O€30IIacHOCTH XapaKTepa BIMSAHUS BELIECTB M XMMUYECKUX IPOLIECCOB Ha
OpraHU3M UeJIOBEKAa U NPUPOIHYIO CPELY;

pa3BUTHE II03HABATEIbHBIX WHTEPECOB, HHTEUICKTYQJIBHBIX M TBOPYECKUX CIOCOOHOCTEH OOYyJaroLuXcCs:
CIIOCOOHOCTH CaMOCTOSITEIBHO IIPUOOPETaTh HOBBIE 3HAHUS 110 XUMHH B COOTBETCTBUHU C >KU3HEHHBIMU NTOTPEOHOCTSAMU,
UCTIONB30BaTh COBPEMEHHbIE MH()OPMAIOHHBIE TEXHOJIOIMH IS MOMCKA M aHauu3a y4eOHOW M HAy4HO-TIOMYJISIPHOU
HnH(pOpPMaIUY XMMUYIECKOI'0 COAEPKAHUS,;

(¢bopMHpOBaHHE U PAa3BUTHE y OOYHaIOLIMXCSI ACCOLMATHUBHOIO M JIOTMYECKOTO MBIIIIEHUS, HAOII0AATeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPHU IUIAHUPOBAHUM M IPOBEICHUHU
XMMHYECKOT0 IKCIIEPUMEHTA;

BOCIIUTaHUE y O0yJarommxcsi yOeKIEHHOCTH B I'yMaHHCTHYECKON HANpPABICHHOCTH XUMHHM, €€ Ba’KHOH poiu B
peleHnn TI7100albHbIX MNPOOJeM pPAaLKOHAIBHOIO IPUPOIOINOIb30BAHNUS, IIONOJHEHUS! 3HEPIETHUECKUX PECYpPCOB H
COXpaHEHHUs] NPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOrO OTHOLIEHUS K IPUPONE U CBOEMY
3II0POBBIO, a TAKXKe MIPUOOPETEHNUS OIBITA HCIIOIb30BAHUS IONYYEHHbIX 3HAHWN IJIS1 IPUHATHUS TPAMOTHBIX PELICHUN B
CUTYyaLlUsX, CBSI3aHHBIX C XMMUYECKUMH SIBICHUSMH.

B yuebHOM TmuTaHe cpemHero oOmiero oOpazoBaHUs mpenMeT «XHuMHs» 0a30BOrO YPOBHS BXOIHT B COCTaB
npeaMeTHoil obnactu «EcTecTBeHHO-HaY4HBIE IPEIMETHI.

OO1mee 9MCIO YacoB, OTBEAEHHBIX IS M3YYEHUS XVMHH, Ha 0a30BOM YpOBHE CpEIHEro oOIero oOpa3oBaHUS,
cocraBiser 68 gacos: B 10 kmacce — 34 waca (1 gac B Hememo), B 11 kimacce — 34 yaca (1 gac B Hemenio).

COJEPXAHUE OBYYEHUA
10 KJIACC

OPI'AHNYECKAS XUMUSA

TeopeTnyeckue 0OCHOBbI OPraHMYECKOH XUMMU

[Ipenmer opranmveckoil XMMHHU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUCHHE B IOJyYEHUM HOBBIX BEIIECTB U
MatepuaioB. Teopus cTpoeHns opraHuueckux coequHeHuil A. M. bytneposa, e€ ocHOBHbIE nonokeHus. CTpyKTypHbIE
(GopMynBl OpraHMYECKMX BellecTB. [ omonorus, uzoMepus. XuUMHUYECKas CBsSI3b B OPraHUYECKUX COCIUHEHUSIX —
OJMHapHBIE U KPaTHBIE CBSA3H.



[IpeacraBnenne o KiraccUpUKAIWKA OpPraHUYECKHX BellecTB. HoMeHKmaTypa OpraHHYecKHX COCIMHEHHM
(cucremaTHueckas) M TPUBUAIbHBIC HA3BAHHSI BXKHEHIINX MPEICTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKkcnepuMeHTalbHbIe METO/Ibl U3yUYCHHUS BEIIECTB U UX MPEBPALICHUIT: O3HAKOMIIEHHE ¢ 00pa3liaMi OpraHuYeCKIX
BEILIECTB U MaTepHalaMH Ha UX OCHOBE, MOJEIHPOBAHUE MOJEKYJ OpPraHMYECKUX BEIECTB, HAOIIONEHHE U ONHCAaHUE
JEMOHCTPAlMOHHBIX OMNBITOB 10 MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MpPW HArpeBaHuM (TJIaBlicHUE, OOYTJIMBAaHUE U
ropeHmue).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, FOMOJOTHYECKUN psia. MeTaH M dTaH — MPOCTEHIINE MPEACTABUTENN allKaHOB:
¢u3nvecKkre W XUMHYECKHE CBOWCTBA (pEeakUWU 3aMEIlCHHS W TOPEHHs), HAaXOXKICHHWE B MPUPOAE, IMONyYeHUE H
MpUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOSHHE, TOMOJIOTHUECKHN Psil. DTHIICH U MPOMIIICH — MPOCTEHIIE MPEICTABUTENH aIKCHOB!
¢usnveckre W XUMHUYECKHE CBOWCTBA (peakUuuM TUIPUPOBAHUS, TaIOTCHUPOBAHMS, THAPATAIlMM, OKHCICHUS H
MOJMMEpPHU3alliH ), TIOJTyYeHHE U TPUMEHCHHUE.

Ankanuensl: Oyramuen-1,3 u merunOyramuen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOKMCTBA (peakius
nonuMepu3anum). [lonydeHrne CHHTETHIEeCKOro KaydyKa U pe3rHBbI.

AJIKAHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psifl. ALETHIEH — TpPOCTEUIIMH TPeNCTaBUTENh
QIKMHOB: COCTaB, CTpOCHHE, (U3MUECKHEe M XUMHYCCKHE CBOKWCTBA (peaKkluMW TUAPUPOBAHUS, TajJOreHUPOBaHUS,
THJIpaTalyi, TOPEHUs ), MOTy4YeHHE 1 IPHUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHE W XUMHUYECKME CBOWCTBA (pPEaKIMW TaJIOTeHUPOBAHUS |
HUTPOBaHUS), TOJIyYEHHE U MPUMEHEHUe. Tonyon: cocmas, cmpoeHue, usuieckue u Xumudeckue ceotcmea (peaxyuu
2A02EHUPOBAHUSL U HUMPOBAHUS), NOJyYeHue u npumeHeHue. TOKCHYHOCTh apeHOB. ['eHeTmdeckasi CBSA3b MEXKIY
YIIIEBOIOPOJIAMH, TIPUHAUISKAIIIIMH K Pa3IMYHbIM KJIaccaMm.

[MpuponHbie WCTOYHHMKH YIIIEBONOPOJOB. I[lpupomHblii ra3 W momyTHble He(dTsHble Ta3bl. Hepth u e
nporcxoxaenrne. CriocoObl rmepepaboTKH He(TH: IMEperoHka, KPEKUHT (TEPMHYECKUH, KAaTalTUTHYECKHUW), MHPOIIU3.
[ponykTbl mepepaboTKH HEPTH, UX MPUMEHEHHE B MPOMBIINUICHHOCTH W B ObITy. KaMeHHBIH yroib W MPOAYKTHI €ro
nepepaboTKH.

JKCrepUMEHTAIIbHBIE METOJ[bl M3YUEHHs BEIIECTB M MX MpPEBpalIeHUI: 03HAKOMJICHHE ¢ 00pa3liaMu IUIacTMacc,
KaydyKoB M  pe3uHbl, Koteknun «HedTtb» u  «Yromp», MOXETHpPOBAHHE MOJEKYN YIJIEBOJOPOJOB H
raJoreHONPOM3BOIHBIX, IPOBEICHHUE IPAKTUUECKOH paboThl: OIyUEeHUE ITHICHA U U3Y4YEHHE €ro CBOMCTB.

PacuérHele 3agaun.

Bbluucnenuss mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOMMYECTBA HCXOJHOIO BELIECTBA WIIH
MIPOLYKTa PEaKIUy 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOI'O U3 UCXOAHBIX BELIECTB MU IPOAYKTOB PEAKIUH).

Kuciiopoacoaep:kanue oprannyeckue coeiMHeHuUst

[IpenenbHble ONHOATOMHBIE CHUPTH. METaHOI M 3TAHON: CTPOEHHE, (PU3MUECKHE M XMMUYECKHE CBOMCTBa
(peakuuu C aKTHUBHBIMHM METaJIaM{, TaJIOT€HOBOAOPOIAMH, TOpEHHE), IpUMEHEHHE. BonopomHble CBSI3M MEXIY
MOJIEKyJIaMu CIUPTOB. JleficTBHE METaHOMa U 3TAHOJIA HA OPTraHU3M YeIOoBeKa.

MHOroatoMHble CHUPTHI. ODTHICHIVIMKOAb M TJIMLEPUH: CTPOCHUE, (PU3MUECKHE M XHMHYECKHE CBOMCTBA
(B3amMozeiicTBUE CO INENOYHBIMH METaUlaMH, KAadeCTBEHHAs pEaKnus Ha MHOTOaTOMHbIE crupthl). /[lelicTBue Ha
opraHusM uenoBeka. IIpumeHenne rivuepruHa u 3TUICHIITUKOIIS.

@deHoI: CTpOeHNE MONIEKYITbI, (PU3NIECKHEe U XUMIYECKue cBoiicTBa. TokcnyHOCTh (peHomna. [lpumenenue enona.

Anpaerunisl U kemonsi. DopMasbIerull, aueTaabAerui: CTpoeHre, pU3nueckue 1 XUMHUYECKHE CBOMCTBA (peakuun
OKHCIJICHHS U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKLMH), TOTyIeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHBIE KApOOHOBBIE KUCIOTE. MypaBbHHas U YKCyCHAs! KUCJIOTHL: CTPOEHUE, (PU3NIECKHE U
XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME IJs Kiacca KUCIOT, peaklus dTepu(HKanni), MOTydeHHEe W MPUMEHEHHE.
CreapnHOBasi M OJEMHOBAs KHUCIOTHl KaK NPEICTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICHIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE IeHCTBUE.

CrnoxHble 3QUpbl KaK IPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['naponu3 cnoxHbIxX 3¢upoB. XKXupsl. ['uxponus xupos.
[Ipumenenue xupoB. buonoruyeckast posb KUPOB.

VYrneBonel: cocTaB, KiaccHHKauus YIiIeBoAoB (MOHO-, M- M THonucaxapuipl). [oko3a — mpocTedmi
MOHOCaXapHua: OCOOEGHHOCTH CTPOEHHUS MOJIEKYJbl, (QHU3MUECKHEe M XHMHYECKHE CBOMCTBa (B3aUMOAEHCTBHE C
ruapokcuom menu(ll), okucienne aMmmuadHbIM pacTBopoM okcuza cepedpa(l), BoccraHoBieHnE, OpOKEHNE TIIOKO3BI),
HaxXOXXIEHUE B IpUpPOJIE, IpUMEHeHue, bnonornueckas ponb. @orocunTe3. PpyKkTo3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemwmonosa kak npuponsbsie noiauMepbl. CTpoeHHE Kpaxmalia W LeJUIrono3bl. Pusnueckue u
XMMHYECKHE CBONCTBA KpaxMaia (TUAPONIN3, KAUeCTBEHHAs PEaKUHs C HOJOM).

OKcHepuMeHTalbHbIE METOAbl M3Y4YEHHUS BEIIECTB W MX IPEBpalleHUil: MpoBeneHHe, HaOIIoNeHne M ONHCaHhe
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKLUU OIHOATOMHBIX CIIMPTOB (OKMCIIEHHE 3TAaHONA
okcuyioMm menu(1l)), MHOroaTOMHBIX CUPTOB (B3auMojeiicTBre riaumepuHa ¢ ruapokcuaom menu(ll)), anpaernnos




(oxucneHre aMMHaYHbIM pacTBopoM okcuia cepedpa(l) m ruapoxkcugom meau(ll), B3anmonelicTBre kpaxmana ¢ HOAOM),
MPOBENICHHE MPAKTHUECKON paOOThI: CBOWCTBA pacTBOPa YKCYCHOW KHCIOTEHI.

Pacuérnble 3aaumn.

Bbruucnenus mo ypaBHeHUIO XUMUYECKON peaklny (Macchbl, 00bEMa, KOIMYECTBAa HCXOAHOIO BEIIECTBA HITH
MPOIYKTa PEaKUH MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OIHOIO M3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEaKIINH).

A3zoTcozepkalue opraHu4ecKue COeTUHEHMsL.

AMHHOKHCIOTBL Kak aM(@OTepHbIE OpTraHWYecKHe coeAuHeHus. Ousnueckue M XUMHUYECKHE CBOWCTBA
AMUHOKHUCJIOT (Ha TpuMepe TIulnHa). bruomornueckoe 3HaueHue aMHHOKUACTOT. [IenTu s,

benku kak npUponHbBIE BEBICOKOMOJIEKYJISIpHBIE coeauHenus. [lepBudHas, BTOpUUYHas U TPETUUYHAsI CTPYKTypa
0enKoB. XUMHUYECKHE CBOWCTBA OENKOB: THAPOIIN3, ACHATYpAIs, KaYeCTBEHHbIEC peaKkIlny Ha OeKu.

9KCH€pI/IMCHTaHLHBIC METOAbI N3Yy4YCHUA BCIIECTB HW HUX HpCBpaHlCHI/II\/'I: Ha6J'IIOI[CHI/I€ u OIINCaHUuEC
AEMOHCTPAIIMOHHBIX OIIBITOB: ACHATYypalusd 6CJIKOB IIpU Harp€BaHuu, OIBECTHLIC PCAKITUHN 6€HKOB.

BbicokomoJiekyasipHbIe COeTUHEHUST

OCHOBHBIC TIOHATUS XUMHHU BBICOKOMOJICKYJISPHBIX COCIWHEHUN: MOHOMEp, IMOJHMEP, CTPYKTYpHOE 3BEHO,
CTENeHb MONUMEpU3AINM, CpenHsAs MONeKylspHas wmacca. (OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEMHEHUH — MOJIMMEPU3ALINS U TTOJIMKOHAEHCAIUSL.

JKcnepuMeHTalbHBIE METOJIbl M3YUEHHS BEIIECTB U WX MPEBPAILCHUN: 03HAKOMIICHHE ¢ 00pa3liaMy MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzamus MeXIpeqMEeTHBIX CBs3€il MpH M3ydeHMH opraHudeckoil xumuu B 10 Kiacce OCyIIecTBISETCS depes
HCIIOJIb30BAHUE KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHS[TPII71, TakK U HOHHTI/IfI, SABJIIOIMUXCSA CUCTEMHBIMU JI1 OTACIIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OO1Me eCTeCTBEHHO-HAYyUHbIC MOHATHS: SABJICHHE, HAyYHBIH (PaKT, TMIIOTE3a, 3aKOH, TCOPHUsS, aHaJU3, CHUHTE3,
KJIacCU(pUKAIUS, IEPUOANIHOCTD, HAOMIOIEHNE, H3MEPEHHE, IKCIIEPUMEHT, MOACTHUPOBAHHE.

@du3uka: MaTepHs, dHEPTUs, Macca, aToM, JJIEKTPOH, MOJEKyJa, SHEPreTHYECKHil YPOBEHB, BEMIECTBO, TEJO,
06’béM, arperaTHoe€ COCTOAHNE BEIIECTBA, (i)I/ISI/IT-IeCKI/Ie BCIIMYMHBI U CAVMHULIBI UX U3MEPCHUS.

Buonorus: kinerka, opranusM, ouocdepa, 0OMEH BEIIESCTB B opraHu3Mme, (JOTOCHHTE3, OMOJIOTMYECKH aKTHBHBIC
BelecTBa (OCIKHU, YIIIEBOMABI, JKUPBI, (hepMEHTHI).

I'eorpacdusi: MuHEpAITBL, TOPHBIE TIOPOABI, ITOJIE3HBIE HCKOIIAEMBIE, TOTTHBO, PECYPCHI.

TexHomorusi: MUIEBbIE MPOXYKTHL, OCHOBBI DPAllMOHAJIHHOTO IMHUTAHHS, MOIOIINE CPEICTBA, JIGKAPCTBEHHBIE U
KOCMETHYEeCKHE MperapaThl, MaTepHaITbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XMMHUHU

XuMudecknud anmeMeHT. Atom. Sapo aToma, H30TOIBL. JJEKTPOHHAs 000J0YKa. OJHEPreTHYecKHe YpPOBHH,
MOAYpOBHH. ATOMHBIC OpOWTaH, S-, P-, d- smeMeHThl. OCOOCHHOCTH pacHpeneseHUs] JJIEKTPOHOB [0 OpOUTAISIM B
aTOMax 3JIEMEHTOB IEPBbIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(UTypaus aTOMOB.

[Tepuommuecknuit 3axkoH W Ilepmommyeckas cuctemMa xXuMudeckux djeMmeHtoB JI. W. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa u Ilepuogmueckoid cucrembl XuMuuyeckux aneMeHToB [[. M. MenpeneeBa ¢ COBpEMEHHOM
Teopueil CTPOeHHs aTOMOB. 3AKOHOMEPHOCTH W3MEHEHUS! CBOWCTB XMMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
U CJIOXHBIX BELIECTB IO IPyNIaM U IepuogaM. 3HaueHHEe IEPUOANIECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

Crtpoenme BemecTBa. XUMHUYECKasi CBSI3b. BUIBI XMMHUYECKOH CBSI3M (KOBAJICHTHAsI HETONSPHAS M IOJApHAS,
WOHHAs, MeTaJTNYecKas). MexaHu3Mbl 00pa30BaHHS KOBAaJCHTHOW XHWMHYECKOH CBs3u (OOMEHHBI W JIOHOPHO-
aKIenTopHEIi). BomopomHas cBsi3p. BajgeHTHOCTh. DIeKTpOOTpHIATENbHOCTh. CTeneHb OKucieHus. VOHBI: KaTHOHBI U
AHHMOHBI.

BemecTBa MOJEKYIAPHOTO W HEMOJEKYISAPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBAa COCTAaBa BEILIECTBA. THIIBI
KPHCTAJNIMYECKUX PEIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[onsTre 0 nucniepcHBIX cucTeMax. McTuHHbBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10N BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHuueckux coearHeHHid. HoMmeHKnaTypa HeopraHMYecKHX BellecTB. | eHeTmueckast CBS3b
HEOPraHMYEeCKUX BEIIECTB, NPHHAICKAIINX K PA3IMUHBIM KIIaCCaM.

Xumnueckas peakuus. Kinaccnpukanys XMMHYECKUX pPeakIMid B HEOPraHUUECKOH W OPraHUYeCcKOH XMMUH. 3aKOH
COXpaHEHMs MacChl BELIECTB, 3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUN NIPH XUMUYECKUX PEAKIUIX.

CKopocTh peakiu, e€ 3aBUCMMOCTh OT Pa3iuuHbIX (pakropoB. OOpaTuMble peakunu. XHMHYECKOe paBHOBECHE.
@dakTophl, BIMSAIOLINE HA COCTOSIHUE XUMUUeckoro paBHoBecHs. [Ipunnun Jle Hlarense.



Onekrponutuueckas aucconuanus. CunbHble W crnadble dmekTponuThl. Cpena BOIAHBIX PAacTBOPOB  BEIIECTB:
KHcTasi, HelTpanbHast, HeToYHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKcrepuMeHTalbHbIE METOIBI N3YUEHHsI BELIECTB U MX MpeBpalleHuid: qeMoHcTpanus Tadmuy «[lepuoanyeckas
cucremMa xuMuuyeckux snementoB /. M. MenzaeneeBay, nsyueHne Moaeiaeld KPUCTAIMUECKUX PEIIETOK, HaOIIoIeHne 1
ONMCAaHHWE JAEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OIBITOB (Pa3jIOKEHHWE MEepOKCHIa BOAOPOAA B MPHCYTCTBHU
KaTajau3aTopa, ONpelesieHHue CPeAbl pacTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCAIBHOIO MHAMKATOPA, pPEeakM MOHHOTO
oOMeHa), TpoBeIeHN e TPaKTHYECKOH padoThl «BiusiHue pa3nnyHbIX PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIHmy.

Pacuérnele 3a1aumn.

Pacuérel 1o ypaBHEHHSIM XUMHUYECKMX PpEaKLUH, B TOM YHCIEC TEPMOXUMUYECKUE PACUYETBI, PACUETHI C
HCIIOJIB30BAHUEM ITOHATUA «MacCCOBas A0JIsA BECIIECTBA».

Heopranuyeckas xumus

Hemeramnsl. ITonoxxenne HemerauioB B Ilepuonuyeckoil cucreMe XUMHYeCcKUX aeMeHToB JI. 1. Menneneesa u
0COOCHHOCTH CTpOeHHsI aTOMOB. PU3NUecKre CBOWCTBA HEMETAJUIOB. AJUIOTPONHSI HEMETAIIOB (Ha MpUMeEpe KUCIopo/a,
cepsl, Gocdopa u yriiepoaa).

XUMHUECKHE CBOMCTBA BAKHEHINMX HEMETAIJIOB (TaJIOTEHOB, cephl, a30Ta, Gocdopa, yrieposa u KpeMHUS) U UX
COeMHEHUHN (OKCUIOB, KUCIOPOJICONEPIKAIMNX KUCIOT, BOJOPOIHBIX COSAMHEHHMIA ).

IIpumeneHne BaXKHEUIINX HEMETAJIOB U UX COEITMHEHUH.

Meramibl. Ilonoxenue meramnos B llepmoguueckoi cucreme xumuueckux snemeHtoB JI. M. Mengeneesa.
OCOOCHHOCTH CTPOEHHS 3JICKTPOHHBIX 000JI0ueK aToMoB MeTayioB. OOmme dusndeckue cBoicTBa MeTayioB. CILIaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN P/l HANPsDKEHUI METaIoB.

XHUMHYECKAE CBOWCTBA BAKHEHIIIMX METAJIOB (HATpWUU, KaJWW, KaNbIMi, MAarHUW, afOMHHHWHA, IHHK, XPOM,
JKEJIe30, MEIh) M UX COSMMHECHUN.

O6mrme ciocoOsI oydeHust MmetauioB. [IpuMeHeHne MeTamioB B OBITY M TEXHHKE.

3KCHepI/IMeHTaHLHI)Ie MCTOJbl M3Y4YCHUA BCHICCTB U HUX HpeBpameHm‘/'I: HN3YUYCHHUE KOJUICKIIHUHN «MeTtannel "
CILIaBB», 00OPA3IlOB HEMETAJIIOB, PEIIeHNE YKCIIEPUMEHTAIIBHBIX 33J[au, HaOJI0JICHUE H OCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJCHCTBUE THUAPOKCHIA AIOMHHHS C PAaCTBOPAMH KHCIOT W IIEIOYEH, KAa4eCTBEHHBIC
peaxIy Ha KaTHOHBI METAJIIOB).

Pacuérhrie 3a1aumn.

Pacuaérer Macchl BemecTBa Wi 00BEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OTHOTO
M3 YYaCTBYIOIINX B PEAKIIMH BEIIECTB, pACYETHI MacChl (00BbEMa, KOJMYECTBa BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OTHO
13 BEILECTB UMEET IPUMECH.

XuMHS U JKM3Hb

Ponp xumum B 0OecTiedeHHN SKOIOTHIECKOM, SHEPTETUUECKOW M THIIEBOH 0€30IacHOCTH, Pa3BUTHH METUITUHEL
[ToHsiTHE O HAYYHBIX METOJAX O3HAHMS BELIECTB U XUMHUYECKUX PEaKIUil.

[IpencraBnenust 06 00X HAYYHBIX MIPUHIUIIAX TPOMBIIUICHHOT'O TTOTYIEHHUS BaKHEUIITIX BEIIECTB.

UYenoBek B MUpE BELIECTB U MAaTEPUAJIOB: BaKHEHUIIINE CTPOUTENBHBIE MaTEpHaIIbl, KOHCTPYKLIMOHHBIE MATEPUAJIBL,
KpacKH, CTEKJIO, KepaMHKa, MaTEPUAITBI IS AIIEKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUIECKE M MIUHEPAIbHBIE YA00pEeHHSI.

XuMHS W 3I0pOBhE HYeJOBEeKa: IpaBHIia HCIOIB30BAaHUS JIEKAPCTBEHHBIX IpENaparoB, MpaBujia 0OE30MacHOro
WCIIONIB30BAHMS MIPErTapaToB OBITOBON XMMHM B TIOBCEIHEBHOW JKHA3HU.

MexnpeaMeTHbI€ CBSI3U.

Peanmzamust MeEXKNpeqMeTHBIX CBs3ed NpW W3ydeHWH oOmeld u Heopranmueckod xumum B 11 kimacce
OCYIIECTBIISAECTCSA Yepe3 WCIONb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK M TOHSATHH, SBISIONIIXCS
CUCTEMHBIMU JJIS1 OTJIENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmme ecTecTBEHHO-HAyYHBIE TIOHATHSA: HAYYHBIH (aKkT, TWUIIOTe3a, 3aKOH, TEOpHsA, AaHallu3, CHHTES,
KIIacCU(pUKAIHS, TEPUOTUIHOCTD, HAOIIOIEHNE, SKCIIEPHUMEHT, MOJICTUPOBAHNE, H3MEPEHHE, SIBIICHHE.

®uznka: MaTepus, SHEPTUS, Macca, ATOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA,
SHEPTeTUYECKUI YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PN3NUYECKHE BETHYNHBI U €IHHHUIIBI
HX U3MEPEHHUSI, CKOPOCTb.

buonorus: kmerka, opraHusm, 3KocucTema, omocdepa, Makpo- U MUKPOIIIEMEHTHI, BUTAMHUHEL, OOMEH BEIIEeCTB B
OpraHu3Me.

I'eorpacdusi: MuUHEpAIBI, TOPHBIE IIOPOJIEI, TIOJE3HBIE UCKOITAEMBIE, TOTUTHBO, PECYPCHI.

TexHonorusi: XuUMUYECKass IPOMBIIUIEHHOCTb, METAJUIYPIUsi, MPOU3BOACTBO CTPOUTENbHBIX MAaTEpUAJIOB,
CENbCKOXO3SHCTBEHHOE  IPOW3BOJICTBO, TMHINEBAas  IMPOMBIIUIEHHOCTh, (papMarieBTHUYecKasi  MPOMBIIUICHHOCTS,
MIPOM3BOACTBO  KOCMETHYECKMX  IIPENnapaTroB, MPOM3BOJICTBO KOHCTPYKIMOHHBIX  MAaTEpUalOB,  JIEKTPOHHas
MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA TIPOTPAMMBI 10 XUMHWU HA BA30OBOM YPOBHE
CPEJJHET O OBILEI'O OBPA3OBAHUA



JJMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHS O0YYaIOIIMMHUCS MPOrPaMM CPETHETO 00ILEero
00pa3zoBaHusl (JMYHOCTHBIM, MeETalpeIMETHHIM M TpeAMeTHbIM). HaydHo-meromuueckold OCHOBOM st pa3paboTKu
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS MPOrpaMM CPEAHEro OOIIero oO0pa3oBaHUs SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN
MIOJIX O/,

B coorBercTBUMM € CHCTEMHO-IEATENBHOCTHBIM MOJAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS
npeaMera «XUMHUsD» Ha YPOBHE CpeTHEro 00IIero o0pa3oBaHusl BHIACIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOUIMMHUCS POCCHHUCKONW Tpa)KAAHCKOW MISHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATENBHOCTH M CaMOOIIPEENIEHUIO;

HaJIM4YHe MOTUBAIMU K 00yUYEHHUIO;

LeNeHANpaBlIeHHOe PA3BUTHUE BHYTPEHHUX YOSKACHWN JMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH H
HCTOPUYCCKUX TPaJAUIIUi 0a30BOi HAYKU XMMHU;

TOTOBHOCTDb M CIIOCOOHOCTH OOYHAIONIMXCS PYKOBOACTBOBATHCS B CBOEH AEATEIBHOCTH IIEHHOCTHO-CMBICTIOBBIMHU
yCTaHOBKaMHU, MPUCYIINMU [ETOCTHONW CHCTEME XMMHUYECKOr0 00pa30BaHMUS;

HaJIM4Yue TPABOCO3HAHMSI HKOJIOTHYECKOM KYIBTYPHI M CIIOCOOHOCTH CTAaBUTH IIETH U CTPOUTH )KM3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIC Pe3yIbTaThl OCBOCHUS mpenaMeTa «XHMHs» JOCTHTAlOTCS B SIUHCTBE YUeOHOM M BOCIIMTATEIILHOM

JeSITeTbHOCTH B COOTBETCTBUHU C TYMAaHUCTHYECKUMH, COIIMOKYIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU U
njeaJaMi POCCHMCKOrO TpaKJaHCKOrO OOIIECTBa, MPUHATHIMUA B OOIECTBE HOPMAMM W MPaBUJIAMU TOBEACHUA,
CIOCOOCTBYIONIMMH TPOIIECCaM CaMOITO3HAHMSI, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBIICHUS JINYHOCTH 00YYaIOIINXCS.

JIMYHOCTHBIE PE3yIbTATHI OCBOCHUS TIPENMETa « XHUMHS» OTPAKAIOT c(hOPMHUPOBAHHOCTD OIBITA TI03HABATEILHON
MIPaKTHIECKON NEeITeTFHOCTH 00yJaIOMIMXCs 10 peasn3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOTr0 BOCIIUTAHUS

OCO3HAHUS 00YYAIOMMMHUCSA CBOMX KOHCTHUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBa)KEHHUS K 3aKOHY H
MIPaBOMOPSAKY;

MIPEJCTABIIEHUS O COITMAIBHBIX HOPMAaX M MPaBUJIaX MEXITHYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPHYECKOW JIESITEIBHOCTH TPU CO3JIAHWM YUeOHBIX IMPOCKTOB, PENICHUH y4eOHBIX H
[I03HABATEIbHBIX 3a7a4, BBIIOTHEHUY XUMAYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHWMATh W NMPUHUMATh MOTHBBI, HAMEPEHMUs, JIOTUKY W apryMEHTHI IPYIHX HpH aHaIu3e
Pa3TMYHBIX BUIOB y4eOHOW eI TeTFHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHMS:

LIEHHOCTHOI'O OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHON XUMUM;

YBaXXEHHUS K MPOIIECCY TBOPUYECTBA B O0IACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUS XUMHIH, OCO3HAHUS TOTO, 4TO
IOCTH)KEHUST HAyKA €CTh pe3yibTaT [IUTENbHBIX HAONIOAEHUH, KpPOMOTIUBBIX JKCIEPUMEHTAIbHBIX MOHUCKOB,
MIOCTOSIHHOT'O TPyZAa YYEHBIX U IPAKTUKOB;

WHTEpeca W TIO3HABATEIbHBIX MOTHBOB B TONYYEHHH W TIOCIEAYIONIEM aHain3e WH(GOPMAIUN O IEPEeIOBBIX
JOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMMUM;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

HPABCTBEHHOI'O CO3HAHMS, 3STUYECKOTO MTOBEACHMUS;

CHOCOOHOCTH OIIEHWBATh CUTYAIUH, CBSI3aHHBIE C XHMUYIECKIMH SIBJICHUSIMH, I TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

FOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIKU CBOUX TOBAPUILEH C MO3ULUI HPABCTBEHHBIX U MPABOBBIX
HOPM U OCO3HAHUE MOCIEACTBUM 3TUX NOCTYIKOB;

4) ¢popMHpOBaHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 30pOBOT0 M Oe30macHoro odpasa »KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3/I0pPOBEIO;

coOuro/IeHNs TIpaBUil 6€30MacHOro OOpaIleHus C BElIeCTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B TPYIOBOMH
JESITENIbHOCTH;

MMOHUMAaHUS [IEHHOCTH IPAaBWJI WHAWBUAYATHHOTO M KOJUIEKTUBHOTO 0OE€30MaCHOTO TOBENICHUS B CHUTYAIHX,
YIpOXKAIOUIMX 3A0POBBIO U KU3HU JIOICH;

OCO3HAHUS MMOCIIECTBUN U HENPUATHS BPEIHBIX MTPUBBIYEK (YITOTPEOISHHS alIKOT OIS, HAPKOTHKOB, KYpEHUs);

5) Tpy10BOro BOCHUTAHMS:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEIOBATEIBCKON JIEATEIIEHOCTH, OOIECTBEHHO IOJIE3HOM,
TBOPYECKOU U APYIHX BUIAX NEATENBbHOCTY;

YCTAaHOBKHM Ha aKTHBHOE y4YacTHE B PEIICHUU MPAKTHYECKUX 33734 COIUAIBHONW HANPaBICHHOCTHU (B paMKax
CBOET0 KJlacca, IIKOJIbI);



WHTEpeca K MPaKTHYECKOMY H3YYEHHIO MpodecCHil pa3iuyHOro pojaa, B TOM YHMCIIE HA OCHOBE NMPHUMEHEHHS
MPEIMETHBIX 3HAHUU MO XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpYyJa U pe3yabTaTaM TPYAOBOM NeITeIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAWBUAYalbHOH TpaeKTOpuu oOpaszoBaHus, Oyaymeil mpodeccun u
peanu3anyy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U
norpedHocTel 001ecTBa;

6) 9K0JIOrM4eCcKOro BOCIIUTAHMS:

9KOJIOTHYECKH L[eNIecO00pa3HOro OTHOIICHHS K TIPUPOJIE, KAK HCTOUYHUKY CYIIECTBOBAHHMS )KU3HHU Ha 3eMIIE;

MOHUMAaHHUS TJI00ATILHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM, BIUSHUS YKOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHME TPUPOJTHON U COLMAIBHOU CPEIIbI;

OCO3HaHUSI HEOOXOIMMOCTH UCIIONB30BaHMsI TOCTHKEHUN XUMUH ISl PEIICHHs BOIPOCOB PAIlMOHATIBHOTO
HPUPOJOIIOJIB30BAHUS;

AKTHBHOI'O HENPUATHUSA AEHCTBUM, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOAHON CpEle, YMEHUS IIPOrHO3UPOBATh
HeOMaronpusATHBIE YKOIOTMYECKUE TTOCIIEICTBHS MPEAIPHHAMAEMBIX ICHCTBUI U MPEIOTBpAIIATh HUX;

HaJU4Yusl Pa3BUTOTO OSKOJOTHYECKOTO  MBIIIIEHHUS, OKOJOTHYECKONM KyJIbTYPHI, OMNBITA  JIEITEIHHOCTH
9KOJIOTUYECKON HANpaBIEHHOCTH, YMEHHS pPYKOBOJACTBOBaTbCS HMH B TIO3HABATEIbHOM, KOMMYHUKATHBHOM U
COIMANILHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MTPOTUBOCTOSATH MI€0JI0THU XeMo(hoOuH;

7) IEeHHOCTH HAYYHOT0 O3HAHUSI:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Da3BHTHUSI HAayKd U
00IIIeCTBEHHOH TPAKTUKY;

MOHUMAaHUs CIeNM(PUKA XUMHH KaK HayKH, OCO3HaHHs €€ poiau B (POPMHUPOBAHHMU PAIMOHAIBLHOTO HAYYHOI'O
MBIIUIEHUS, CO3/JTAaHUU IIEJIOCTHOTO IMPENCTaBJIeHHS 00 OKpY’KarolleM MHUpPE KaK O €JMHCTBE MPHUPOIBl U YEIOBEKa, B
MTO3HAHUH TTPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHruH Ipo0IeM COXpaHEeHUs TPUPOTHOTO PABHOBECHS,

YOSKIEHHOCTH B 0CO0OH 3HAYMMOCTA XHMHH IS COBPEMEHHOH INHMBIJIM3AIMU: B €€ TYMaHHCTHYECKOMH
HaIpaBJIEHHOCTH W Ba)KHOW POJIM B CO3/IaHWU HOBOHM 0a3bl MaTepHAIbHOM KyJIbTYPHI, pElIEHHH TNI00aIbHBIX MpodIeM
YCTOWYHUBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, DHEPIETHUECKOHN, MHINEBOM W JKOJIOTHYECKOW Oe30MacHOCTH, B
pPa3BUTHH MEIWIUHBI, 00ECIICYEHUU YCIOBUI YCHENTHOrO TPyJia U SKOJOTMYECKU KOM(OPTHOH KU3HH KKIOrO HWieHa
o0111ecTBa;

€CTECTBEHHO-HaY4YHON I'PaMOTHOCTH: IIOHHUMAHMS CYIIIHOCTH METOJOB MO3HAHUS, UCIIOIB3YyEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HMCIIONB30BaTh MOMyYaeMble 3HAHUS ISl aHaHM3a U OOBSCHECHUS SIBJICHUHA OKPYXAIOIIET0 MUPa U
MPOUCXOMANMX B HEM H3MEHEHWI, YMEHHsS JelaTh OOOCHOBAaHHBIE 3aKJIIOYEHHS HA OCHOBE HAYYHBIX (AKTOB H
HMMEIOLMXCS JaHHBIX C LIENbI0 MTOJIy4EHHS] TOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIONB30BaTh XUMHYECKHE 3HAHWA Ui peIIeHHs NpoOieM B  pealbHBIX
JKU3HEHHBIX CUTYalUsX;

HMHTEpECca K NO3HAHUIO U UCCIIEN0BATEIbCKON IEITEINBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M caMOOOpa30BaHUIO, K aKTHUBHOMY MOIYyYEHHUIO
HOBBIX 3HAHHH MO XHMHW B COOTBETCTBUH C JKU3HEHHBIMHU MTOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSIM TPyZAa B Pa3InyHBIX chepax mpodeccrHoHaIbHON AeITENFHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yabTaThl OCBOSHUS y4eOHOro mpeamera «XUMHs» Ha YPOBHE CPEIHEro oouiero
00pa30BaHUs BKITFOYAIOT:
3HaYuMble A1 (OPMHUPOBAHMS MHUPOBO33PEHHA OOYYAIOIIMXCS MEXKIUCUUIUIMHAPHBIE (MEXIIPEIMETHBIE)
o0ILeHayYHBIE IOHATHUS, OTPAKAIOLIHE LIETIOCTHOCTh HAYYHON KapTUHBI MUpa U CIIEHU(PHUKY METOJOB MTO3HAHUS,
UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIECTBO, SHEPIus, SIBICHHE, MPOLECC, CHCTEMa, HaydHBIH (aKT,
MPUHLNIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, HCCIeJ0BaHUE, HAOMIOICHNE, N3MEPEHHE, IKCIIEPUMEHT U JpYyTHe);
YHHUBEpCalbHbIe yueOHbIC NEHCTBHs (TIO3HABATENbHBIC, KOMMYHHUKATUBHBIC, PETyJSTUBHBIE), 00ECIIEUNBAIOLINE
(hopmupoBanue HYHKIIMOHATBHON TPAMOTHOCTH M COIMAIEHON KOMITETESHITHH 00yJarOIIIXCS;
CIOCOOHOCTH 00YYarOIINXCs UCTIONB30BaTh OCBOSGHHBIE MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U
YHHBEpCaJIbHbIC YUeOHbIE JEHCTBHS B TO3HABATEILHON M COLMAILHON IPaKTHKE.
MeranpeaMeTHble Pe3yJabTaThl OTPAKAIOT OBJIAZICHUE YHHUBEPCAJIbHBIMU YYEOHBIMH IO3HABATEIbHBIMH,
KOMMYHHMKAaTUBHBIMH U PEryJISTHBHBIMH JIEHCTBUSIMU.
OBJiajleHHe YHUBEPCATbHBIMHM Y4eOHBIMHU N03HABATEIbHBIMM JeificTBUSIMU:
1) 6azoBbIe JJOrHYecKHe AeliCTBHA:
CaMOCTOATENIBHO (POPMYIIMPOBATh U aKTyaJIHM3UpPOBATH MPOOIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;
OIPEIENSTh LeNU JeTEIIbHOCTH, 3a/1aBasi mapaMeTpbl M KPUTEPHH UX JIOCTHKEHHSI, COOTHOCUTh PE3yJIbTAThI
NeATEIbHOCTH C TIOCTAaBJICHHBIMU LEJISIMU;



WCTOJIb30BaTh NMPU OCBOCHUM 3HAHWN TPHUEMBI JIOTUYECKOI'O0 MBIIIICHUS — BBIACIATH XapaKTEPHBIC MPHU3HAKH
MOHATHA M yCTaHABIUBATH WX B3aMMOCBS3b, HUCIOJIB30BATh COOTBETCTBYIOUIME MOHSTHS AJsl OOBSCHEHHS OTACIBHBIX
(haKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUU AT KiacCU(DUKAIMK BEIIECTB U XUMHUYECKUX PEaAKLIUH;

yCTaHaBJIMBATh NPUYMHHO-CIECTBEHHBIE CBSA3U MEXAY U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYKIEHHUS (MHAYKTHBHBIC, NEeAYKTUBHBIC, TI0 aHAIOTHH), BBISIBIISATH 3aKOHOMEPHOCTU H
MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUX, POPMYIHPOBATH BEIBOBI M 3aKIIIOUCHMUS;

MNPpUMCHATH B IIponecce IO03HaHu, HCIIOJIB3YEMbBIE B XHUMHHN CHUMBOJIMYECKHEC (3HaKOBI>IC) MOJICIH,
MpeoOpa3oBhIBATh MOJECIBHBIC MPEACTABICHUS — XUMHUYCCKHHA 3HaK (CHMMBOJ) DJJIEMEHTa, XUMHYeckas ¢dopmyia,
YpaBHCHUC XUMHYECKOM pC€akun — Npu pEHICHUH y‘-IC6HI)IX MMO3HABATCIIBHBIX M IPAKTUYCCKUX 3ajad, NPUMCHATH
Ha3BaHHBIC MOJCIIbHBIC NMPCACTABJIICHUA JId BBIABJICHUA XaPAKTCPHBIX IMPHU3HAKOB HM3Y4YaCMbIX BCHICCTB U XUMHYCCKUX
peaKuui.

2) 6a30BbIe HCCIET0BATEIbCKHE elCTBUS:

BJIa/IeTh OCHOBAMHU METOOB HAYYHOI'O MIO3HAHMS BEIIECTB M XUMHUUECKUX PEaKIIHIA;

dbopMynupoBaTh UMM W 33Ja4d  MCCIIEAOBaHWS, HCIOJb30BATh IOCTABJICHHBIE W CaMOCTOSTENLHO
cOpMyITUPOBaHHBIE BOIIPOCH! B KAYECTBE HMHCTPYMEHTA ITO3HAHUS M OCHOBBI JJIsl (JOPMUPOBAHHS THITOTE3BI MO TIPOBEPKE
MMPaBUJIBHOCTHU BbICKA3bIBACMbIX Cy)K,HeHPIﬁ;

BJIaJACTH HaBBIKAMHN CaMOCTOATCIIBHOI'O IIJIaHUPOBAHUA u IMPpOBEACHUA YUCHUYCCKUX OKCIICPUMEHTOB,
COBEpIICHCTBOBATh yMEHHS HaONIOJaTh 3a XOJOM IMpoIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro pe3yibTarT,
¢dbopmynupoBaTh 000OIIEHHMSI W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIBTAaTOB HCCIENOBAHUS, COCTaBIIAThH
00OCHOBaHHBINA OTYET O MPOJISNIaHHON padoTe;

NpHOOPETaTh OMBIT YUYEHHUECKOH HUCCIEOBATEIbCKOW W TPOEKTHON AESTENHHOCTH, MPOSIBISATH CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOATCIIBHOMY IMOMCKY METOAOB PCHICHHUA IMPAKTUYCCKHUX 3aJa4d, MPUMEHCHUIO Pa3IMYHbIX METOAO0B
MO3HAHMUSI.

3) padora ¢ uHpopmanmeii:

OPHCHTHPOBATLCS B PA3JMYHBIX HCTOYHHKAX WHPOpPMAIWH (HAYYHO-TIOMYJSIPHAS JUTEpaTypa XHUMHUYECKOTO
COJIepIKaHUs, CIPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa), aHANM3UPOBaTh WHGOPMAIUIO PA3THYHBIX BUIOB M (QOpM
MIPECTABIIEHUS, KDUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

(dbopMyITUpOBaTh 3aMpPOCHl M MPUMEHSTh Pa3IMYHbIC METOJIBI MIPH MOUCKE M 0TOOpe MH(MOpMAaIuU, He0OXOUMOi
JUTSA BBITIOJTHEHHUS Y4eOHBIX 3a/1a4 ONpeAeTIEHHOTO THIIA;

MpHOOPETaTh OMBIT MCIOIb30BAHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHIA M PAa3UYHBIX TOMCKOBBIX
CHCTEM;

CaMOCTOSTEILHO BBIOMPATh ONTUMANLHYIO (hOpMY TpejcTaBiIeHus] HHPOpMayK (CXeMbI, TpaduKu, JHarpaMMbl,
TaOJIUITI, PUCYHKH U IPYTHE);

WCIIONB30BaTh HAYYHBIH SI3BIK B KadeCTBE CpelncTBa mpu pabore ¢ XWMHUYEeCKOH WH(OpMamuel: NMpUMEHSATbH
MEeXIpenMeTHbIe ((pr3ndecKrne u MaTeMaTHIeCKIe) 3HaKH U CUMBOJIBI, JOPMYIIBI, a00peBUaTyphl, HOMEHKIATYPY;

WCIIONB30BaTh W IPE00Pa30BhIBATh 3HAKOBO-CHMBOIMYECKUE CPENICTBA HATIISTHOCTH.

OBiaeHue yHHBePCATbHBIMH KOMMYHUKATHBHBIMH el CTBUSMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXXTaeMOW TEMBI B XOJ€ IUAOTra W/WIN JWCKYCCHUHU, BBICKA3bIBATH HJIEH,
(hopMyIHpPOBATH CBOM MPEAIOKEHISI OTHOCHUTEIFHO BBITIOTHEHHUS MIPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C TpE3EHTAIMEH pe3yIbTaTOB IO3HABATEIHHON MESITETHHOCTH, TONYYEHHBIX CAMOCTOATENBHO WIIH
COBMECTHO CO CBEPCTHHUKAMH TPHU BHITIOTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, IMPAKTHIECKOW PabOTHI MO UCCIIEIOBAHUIO
CBOWCTB M3Y4YaeMBIX BEIIECTB, Peaj3aliyl YIeOHOro MPOeKTa ¥ (JOPMYIUPOBATH BHIBOJABI IO PE3YIIbTaTaM IIPOBENEHHBIX
WCCIIeIOBAaHNN TTyTEM COTIIACOBAHMS TIO3UIIUN B XO/I€ O0CYKIEHUS M OOMEHA MHEHHSIMH.

OByaieHHe YHHBEPCAJIBHBIMH PEryJsITHBHBIMH JeHCTBUAMM:

CaMOCTOSATENBHO TIIAHUPOBATh M OCYIIECTBISATh CBOIO TO3HABATENBHYIO IEATENBHOCTh, ONpENeNnss e€ Hend U
3aa4yy, KOHTPOJHPOBATH M MO Mepe HeOoOXOIMMOCTH KOPPEKTHPOBATh IpeIaraeMblii alTOpUTM JEHCTBHHA NpH
BBITIOJTHEHUY YUeOHBIX M MCCIENOBATEbCKUX 3a7ad, BRIOMpATh HanOonee 3p(EeKTUBHBIA CIIOCO0 MX PEIIeHUS C YIETOM
TTOJTyYeHHsI HOBBIX 3HAHUH O BEIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYIIECTBIIATH CAMOKOHTPOIIb CBOEH JIEITeTHHOCTH Ha OCHOBE CAaMOaHaJIN3a U CAaMOOIEHKH.

HNPEJAMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpenmerHble pe3ynbTaThl OCBOEHHA Kypca «OpraHuyecKkast XUMUsD OTPAXKaIoT:

c(OPMUPOBAHHOCT MPEACTABICHUNA O XMMHYECKOH COCTABIISIONIEH eCTeCTBEHHO-HAYYHOW KapTHHBI MHpPa, POIU
XMMUU B TO3HAHWM SIBICHUH NPHUPOABI, B (POPMUPOBAHUHM MBILUIEHUS M KyJIbTYPHl JIMYHOCTH, €€ (QYHKIHMOHAJIBHOU



IPaMOTHOCTH, HEOOXOMMON ISl PEIICHHsI MTPAKTHUECKUX 3a7]a9 M HKOJOTHYECKH 00OOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3/I0pOBBIO M IPUPOAHOM Cpene;

BIIQJICHUE CHCTEMOM XWMUYCECKMX 3HAHHWN, KOTOpas BKIIOYACT: OCHOBOIIOJNATAIONIME TMMOHATHS (XUMUYCCKUN
AJIEMEHT, aToOM, 3JICKTPOHHAs 000JIOUKa aToMa, MOJICKYJa, BaJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKAsT CBSI3b,
CTpyKTypHasi hopmyina (pa3BépHyTasi U COKpaIIEHHAs), MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKENeT,
(hyHKIMOHATBHAS TPYIIA, PaAuKall, U30MEPHsl, H30MEPbl, TOMOJIOTHUYCCKUHN PsiJl, TOMOJIOTH, YIJICBOJAOPOIbI, KUCIOPO U
A30TCOJICPIKaIINE COSAMHECHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSMHEHUS); TECOPUH U
3aKOHBI (TEOpPHUSl CTPOCHUS oOpraHnuueckux BemecTB A. M. bByriepoBa, 3aKOH COXpaHEHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHU; MHPOBO33PCHUCCKHE 3HAHMS, JICKAIIMNEe B OCHOBE IMOHUMAHHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKHUX SBJICHHMU, ()aKTOJIOTMUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30I1aCHOM HCIIOIh30BAHUH BKHEHUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUCCKON JIEITEILHOCTH Y€JI0BEKa;

c(hOPMHUPOBAaHHOCTh YMEHUH BBIABIATh XapaKTEPHBIC NMPU3HAKKA TOHSATHH, YCTaHABIMBATH WX B3aUMOCBSI3b,
WCIIONIb30BaTh COOTBETCTBYIOIIME TIOHSTHS TIPU OINKUCAHUM COCTaBa, CTPOEHUS U TMPEBPAIICHUN OpTraHUYECKUX
COCIMHCHUIA;

c(hOPMHUPOBAaHHOCTh YMEHUH HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEéPHYTOM, COKpAIIEHHON) (OPMYJ OPraHUYECKUX BEIIECTB W YPABHEHHH XUMHYCCKUX PEAKIIUHU,
M3TOTaBIMBATh MOJEIH MOJIEKYJ OPTraHWYECKUX BEMIECTB IS WUIIOCTPAIMHM MX XUMHUYECKOTO0 M IPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOPMHUPOBAaHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh M3YYSHHBIX OPraHUYeCKUX BEIECTB MO UX COCTABY
W CTPOCHHIO K ONpeJIeEHHOMY KJlacCy/TpyIiiie COSAMHEHUH (YTrIIeBOAOPO/IbI, KUCIOPOI U a30TCoIepKalllie COCTHEHMS,
BBICOKOMOJICKYJISIPHBIC COCAMHEHHS), JaBaTh MM Ha3BaHHs 1O cucremaruueckoir Homenknatype (IUPAC), a takxke
MPUBOIUTH TPUBHAJIbLHBIC HA3BAHUS OTICIbHBIX OPraHUYECKUX BEIISCTB (ITUJICH, IPOIMMIICH, alleTUJICH, STUICHTJIUKOIIb,
rmrepuH, ¢enon, QGopmanbpaeru, areranbIerull, MypaBbHHAS KHCIIOTa, YKCYCHAs KHCJIOTA, OJIEMHOBAs KHCIIOTA,
CTEapHHOBAas KUCIIOTA, [II0K03a, (PpyKTO3a, Kpaxmall, IeJUTt0I103a, TIIHIIHH);

c(hOPMHUPOBAHHOCTh YMEHUS ONPEACIIATh BUIABI XUMUYECKOM CBSI3HM B OPraHMYECKHX COCAMHEHHUSIX (OIUHAPHBIC U
KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUHU CTPOSHHS opraHudeckux Beriects A. M. Bytieposa
T OOBSICHEHHS 3aBICHMOCTH CBOMCTB BEIIECTB OT WX COCTAaBa M CTPOSHMS; 3aKOH COXPAHEHUS MAcCHI BEIIECTB;

chopMHUPOBAaHHOCTh YMEHHUH XapaKTepPH30BaTh COCTAB, CTPOCHNE, (PM3NUECKHE U XHMHYECKIE CBONCTBA THITMYHBIX
MpeACTaBUTENEH Pa3TUYHBIX KIIACCOB OPIraHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOMIIICH, alleTHIIeH, OyTaauen-1,3,
MeTuiOyTaaueH-1,3, OeH30/7, METaHOJ, 3TaHOJ, STHICHIVIMKOJb, TJIMIEPHH, (DEHOJ, alleTajbIerull, MypaBbHHAs U
YKCyCHasi KMCIIOTHI, TJIFOKO3a, Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATh TEHETHIECKYIO CBS3b
MEXTy HUMH yPaBHEHHSIMH COOTBETCTBYIOIINX XUMUYIECKUX PEAKIHI C NCIIOJIH30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAaHHOCTh YMEHHUS XapaKTEpHU30BaTh HCTOYHHUKH YTIEBOJOPOTHOTO CHIPhs (HE(PTh, MPHUPOMHBINA Tas3,
YTOJIb), CHOCOOBI UX TIepepabOoTKH U MPaKTHYECKOe MPUMEHEHUE MMPOIYKTOB IepepadoTKH;

chOopMHUPOBAaHHOCTh YMEHHUU MPOBOAUTH BBIYUCIICHHS 110 XUMHUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOINIecTBa
HCXO/IHOTO BEIIECTBA WJIM MPOMYKTa PEAKI[NH 10 U3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OAHOTO M3 HUCXOIHBIX BEIIECTB
WJTU TIPOAYKTOB PEAKIIHNH);

chOpMHPOBAaHHOCTH YMEHHH BIAIeTb CHUCTEMOH 3HAaHWH 00 OCHOBHBIX METOJaX HayJHOro ITO3HAHWS,
WCIIONB3yeMbIX B XUMHH IpPU HM3YYEHUH BEIIECTB W XMMHUYECKUX SBJICHWU (HAONO/IEHWE, M3MEpPEHHEe, JSKCIIEPUMEHT,
MOJIEIMPOBAHNE), UCIOIB30BATh CUCTEMHBIC XUMUYECKHE 3HAHUS U MPUHSATHS PEIIeHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX MPHUMEHEHUEM;

chOpMHUPOBAaHHOCTh YMEHHI COONMIOAATh TMpaBHiia TIONH30BAHHUS XUMHUYECKOW TOCYNOH © J1abopaTOPHBIM
000pyIOBaHMEM, a TAaK)Ke IMpaBHiia OOpAIIEHWs C BEMIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMH TIO BEITIOTHEHHUIO
a00PaTOPHBIX XUMUIECKUX OIBITOB;

chOopMHUPOBAaHHOCTH YMEHHUH TIIaHUPOBATH U BBITOMHATH XUMUYECKAN IKCIIEPUMEHT (TIPEBpaIeHNsT OpPTaHNIECKUX
BEIIECTB NPW HArpeBaHWM, TOIy4YCHHWE OSTHJIEHA W H3Y4YCHHE €r0 CBOWCTB, KaueCTBEHHBIE PEAKIUH OPTaHHMYECKHX
BEIIIeCTB, JeHATypalusl OEJIKOB MpW HArpEeBaHUM, IBETHBIC PEAKIIMN OEIKOB) B COOTBETCTBHH C IMPABUJIAMH TEXHUKHU
0e30MacHOCTH TIpH OOpallleHWH C BEIIeCTBAMH W J1aOOpaTOpPHBIM O0OpYIOBaHUEM, TMPEICTABISTH PE3yIbTaThI
XMMHYECKOT0 DKCIEpUMEHTa B (opMe 3alMCH YPaBHEHUI COOTBETCTBYIONIMX peakuuii u (HOpMyITHpOBaTh BBHIBOIBI Ha
OCHOBE DTUX PE3YJIhTATOB;

chOpMHUPOBAaHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XUMHUYECKYI0 MH(OPMAINIO, TOTy4aeMyr0 H3 Pa3HBIX
WCTOYHHKOB (CpeacTBa MaccoBor nHGopMaiuu, MHTEpHET u Ipyrux);

chOpMHUPOBAaHHOCTH YMEHHH COONIOAATH MTPABHIIA IKOJIOTHUECKH 11eJ1eCO00pa3HOro MOBENEHUS B OBITY U TPYAOBOM
JESITETPHOCTH B IIENSAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOIIEH NPUPOAHONW Cpelbl, OCO3HABATH OMACHOCTH
BO3JICHCTBUSA Ha JKUBBIE OpPTaHU3MBI ONPENENEHHBIX OPTaHUYECKHX BEIIeCTB, MOHUMAas cMbici mokazatens [IJIK,
MOSICHATH Ha MpUMepax cnocoObl YMEHbBIIIEHUS U MTPEOTBPAIICHUS UX BPETHOT'0 BO3/ICHCTBUS HA OPTaHU3M UYellOBEKa;
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Uil 00y4YalomuXcsi C OrPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPHUMEHSTH 3HaHHUA 00 OCHOBHBIX
JIOCTYITHBIX METOJAX ITO3HAHUS BELUIECTB U XUMUYECKUX SIBJIICHUN;

IUISL CIENBIX M cabOBUISIINX 00yUYaIOMIUXCs: YMEHHE HCIIOIb30BaTh PeNnbe)HO-TOUCUHYIO CHCTEMY 0003HaueHUH
JI. Bpaiins aiist 3anucd XAMHYECKUX Gopmy.

11 KUIACC

[IpeamerHble pe3ynbTaThl OCBOeHUS Kypca «O0Ias 1 HeopraHndeckas XMMUsH OTPaKaloT:

c(OPMUPOBAHHOCTH MPENCTABICHUN: O XUMHUECKOM COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIH
XMMUU B TO3HAHWHW SIBJICHWH TpPUPOABL, B (JOPMUPOBAHWUHM MBIIUICHUS U KYJIBTYpbl JTUYHOCTH, €€ ()yHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOJMMOM AJISl PELICHUS TPAKTUYECKUX 3a7]ad U SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY
3/I0pOBBIO M IPUPOAHOI Cpene;

BJIQJICHWE CHCTEMOM XHMHUYECKMX 3HAHMWA, KOTOpas BKJIOYAaeT: OCHOBOIIOJAralollfe MOHATHS (XUMUYECKUN
JNIEMEHT, aToOM, H30TOM, S-, P-, O- BJIEKTpOHHBIC OpPOMTANIM aTOMOB, WOH, MOJEKYJa, MOJb, MOJSPHBI O00BEM,
BaJIGHTHOCTb,  DJIEKTPOOTPHUIIATENHHOCTh, CTENEHb OKUCIIEHUS, XHMHYecKas CBsA3b  (KOBaJieHTHas, HOHHasd,
MeTaJUIMYecKasi, BOJOpPOJHAs), KpHUCTAUTMYECKas pEemETKa, THUIMBl XWMUYECKUX pEeaKUWd, pacTBOp, 3JIEKTPOIUTHI,
HEDJIEKTPOJIMUTHI, JIEKTPOIUTHYECKAs AUCCOLMAINSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XWMHYECKOW pEaKIuH,
XUMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS AJIEKTPOIMTUYECKON TUCCOIMAINH, TTepuoaudeckuii 3akon . U.
MenneneeBa, 3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHUS W TPEBpAIEHHUs SHEPTHH MPH XMUMHYECKHX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH $I3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHHA, JIGKAIIUE B OCHOBE
MOHUMAaHHUsI TIPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBIICHHUH, (pakToJOrmueckue CBEJCHUS O CBOMCTBaX, COCTaBe,
MONTy4YeHNH ¢ OE€30ITaCHOM HCIIONIb30BAaHWM BAXXHEHIIMX HEOPTraHMYECKHUX BEMIECTB B OBITY M MPaAKTUYECKOH
JEeSITeTbHOCTH YEIOBEKa;

chOpMHUPOBAaHHOCTh yYMEHWH BBISABIATh XapaKTEpHBIE MPU3HAKA TIOHSATHH, YCTaHABIMBATH WX B3aWMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONIHE MTOHSTHS TP OMFCAHNN HEOPTaHMYECKUX BEIIECTB U WX MPEBpAIICHUH;

cOPMHUPOBAHHOCT, YMEHUH HCIOJIh30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIIEHUS (OPMYN BEHIECTB U
YpaBHEHUH XMMHUYECKHX peaknuid, cucteMatudeckyio HoMmeHKIaTypy (IUPAC) m TpuBmanbHble Ha3BaHHUA OTIAETBHBIX
HEOPraHUYECKUX BEIIECTB (YrapHblil ra3, yrJIeKUCIbIH ra3, aMMUaK, raméHas M3BECThb, Herali€Has W3BECTb, IUTbEBast
coJia, TUPUT U IPYTHE);

c(OPMUPOBAHHOCT, YMEHHUI OIPEAENATh BaJEHTHOCTb M CTENEHb OKHUCIEHUS XUMUYECKUX D3JEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJA XMMMUYECKOHW CBs3U (KOBAJCHTHAs, MOHHAsA, METAJUIMYECKasi, BOJOPOAHAs) B
COEIMHEHUAX, TUI KPUCTAUIMYECKOM pEHIETKM KOHKPETHOIo BellecTBa (aTOMHas, MOJEKY/IsIpHas, WOHHasi,
MeTaJJIN4ecKast), XapaKkTep Cpeibl B BOAHBIX pacTBOpaX HEOPraHUYECKUX COCIUHEHUH;

c(OpMUPOBAHHOCTE YMEHMH yCTaHaBIUBaTh IPHUHAUIEKHOCTh HEOPraHMYECKUX BELIECTB IO HX COCTaBy K
OIpenenéHHOMY Kiaccy/Tpylie COeIMHEHUI (IIPOCThIE BELIeCTBA — METaulbl M HEMETaJUIbl, OKCHIbI, OCHOBaHUS,
KHCIIOTHI, aM(OoTepHBIC THIPOKCHIBI, COJIH);

chopMHIPOBAaHHOCTH YMEHUH PACKpPBIBATh CMBICI meproandeckoro 3akona J[. V. MeHeneeBa u 1eMOHCTpHUPOBATH
€ro CHCTEMaTU3UPYIOLIYI0, O0bSICHUTEIbHYIO U IIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTP YMEHUH XapaKTEepU30BaTh 3JEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKUX 3JIeMEHTOB 1-4
nepronoB Ilepromuyeckoii cucTembl Xumudeckux syeMeHToB JI. M. MenmeneeBa, MCHONb3ys MOHATHSA «S-, P-, d-
JJIEKTPOHHBIE OPOUTAIN», «IHEPIETUUECKHE YPOBHM», OOBSACHITH 3aKOHOMEPHOCTHM H3MEHEHHS CBOICTB XHMHUYECKHUX
3JIEMEHTOB M HUX COCOUHEHUH Mo mepuofgaM U rpynmaMm Ilepuoamueckodl cucteMbl XUMuUYeckux 3neMeHToB [ W.
Menneneena;

chOpMHUPOBAaHHOCTh yYMEHUH XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPTaHHYECKHX
BEIIECTB PAa3NYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAHME TEHETHYECKONW CBSI3M MEXKIYy HEOPraHWYECKHMHU
BEIIECTBAMH C TIOMOIIBI0 YPaBHEHHI COOTBETCTBYIOINX XUMUUECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHHs KJIACCH(PHUUIUPOBATH XMMUYECKHE PEAKIMH [0 Pa3IWYHbIM INPHU3HAKaM (YUCIy U
COCTaBy pEarupymoLMX BEIIECTB, TEIJIOBOMY 3(QQEKTy peakuuy, H3MEHEHHIO CTeleHEH OKUCIEHHs 3JIEMEHTOB,
00paTHUMOCTH pEaKLHH, yJaCTHIO KaTaan3aTopa);

c(OPMUPOBAHHOCTE YMEHHMH COCTABJIATH YPAaBHEHMS PEAKLUH pa3IWYHbIX THIIOB, MOJHBIE M COKpAIIEHHBIC
YpaBHEHHUS PeaK1il MOHHOro 0OMEHa, yYUTHIBas yCIOBUS, IPU KOTOPBIX 3TH PEAKLUHU UIAYT 1O KOHIA;

c(OPMUPOBAHHOCTE YMEHHUIl NIPOBOAWTH PEAKLUUH, MOATBEPKIAIOMIME KAayeCTBEHHBIH COCTAB Pa3IMYHbIX
HEOPraHWYECKUX BEIIECTB, pACIO3HABAaTh OMBITHBIM IYyTEM HOHBI, IPHCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHWYECKHX BEIECTB;

c(OPMUPOBAHHOCTE YMEHHH DPACKPHIBATH CYIIHOCTH OKMCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHH IOCPEICTBOM
COCTAaBJICHHUS DJIEKTPOHHOT 0 OasiaHca STHX PeaKIuid;

c(OPMUPOBAHHOCTH YMEHHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKOHW PEaKkLUU OT Pa3IH4YHbIX (aKTOpOB;
XapakTep CMELIEHUsI XMMHUYECKOT0 paBHOBECHS B 3aBUCHMOCTH OT BHeIlIHero Bo3jeictBus (nmpunuun Jle Illatense);
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c(hOpMHUPOBAaHHOCTh YMEHUH XapaKTEPU30BATh XUMHUYECKHE TMPOIECCHI, JISKAIINE B OCHOBE IPOMBIILICHHOTO
MTOJTyYSHHsI CEPHOM KHUCJIOTHI, aMMHaKa, a Takke ChOPMUPOBAHHOCTh MPENICTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIAX U
AKOJIOTUYECKHUX MTPOOIeMaxX XUMHUYECKOT'0 TPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHUW MPOBOAUTH BBIYHCICHHS C UCIOIb30BAHHEM IOHSTHS «MaccoBas JOJsS BEIIEeCTBA B
pacTBOope», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMUYECKHX PEaKIMsIX, MAacChl BEIIECTBA WM OOBEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEINECTBA, MAacCe WM O0bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEILJIOBOTO
a¢dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIISCTB, MPEBPAILCHHS U COXPAHCHUS SHEPTUH;

c(hOPMHUPOBAaHHOCTh YMEHHH COOMIOAATh IpaBWJia IOJIb30BAHMS XHUMHUYECKOW IMOCYJ0H M J1abopaTOPHBIM
000pyI0BaHKEM, a TAKKE IpaBHUjia OOpAIlCHUS C BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMH II0 BBITOJHCHHIO
J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHUPOBAaHHOCTh YMEHHUH IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUN HSKCIEPUMEHT (Pa3jIoKEHUE IEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTajau3aTropa, ONpPENENIEHHUE CpeAbl PACTBOPOB BEIIECTB C MOMOILIBI) YHHUBEPCAIBHOIO
WHIMKATOpa, BIMSHUE pA3JIMYHBIX (AKTOPOB HAa CKOPOCTh XHMHUCCKOW pPEaKIMH, pPEaKIUd HOHHOTrO OOMeHa,
KaueCTBCHHBIC PEaKI[Uu Ha CyJb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE YKCIIEPUMEHTAIbHBIX
3aja4 o TeMaM «Metauib» U «HeMeTallibl») B COOTBETCTBUM C MPABUJIAMU TEXHUKHM 0€30IIACHOCTH MPH OOpAICHUH C
BEIIECTBAMHU M JIaOOpATOPHBIM 00OpYIOBAaHUEM, IPEACTABISTH PE3yJbTaThl XMMHUECKOIO SKCIIEPHUMEHTa B (Qopme
3aMKUCH YPaBHEHHI COOTBETCTBYIOIIMX PEaKIMi U (hOPMYIHMPOBATH BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAJTU3UPOBATH XUMHUYECKYI0 MH(OPMAIINIO, TOTY4aeMy M3 Pa3HbIX
HMCTOYHHKOB (CpeICTBa MaccoBOW KOMMYHHUKaIMU, IHTepHET U APYTHUX);

c(hOPMHUPOBAaHHOCTh YMEHHI COOTIOAATH MTPaBHIIa YKOJIOTMUECKH IeJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JIEATEIbHOCTA B LENAX COXPAHEHHS CBOEro 3JI0pOBbS U OKPYXKAIOIIEW MPUPOAHOM CpelNbl, OCO3HABATh OIMACHOCTh
BO3JIEMCTBHUS Ha KUBBIE OPraHU3MbI ONPENENEHHBIX BEIIECTB, MOHKMMas cMbici nokazarens [1JIK, noscHsITh Ha npumepax
CHOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS X BPEIHOIO BO3ICHCTBHS Ha OPraHU3M YelIOBEKa;

JUI O0YYarONIMXCSl C OrPaHMUYCHHBIMH BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMUICCKIX SIBJICHUNA;

JUTSL CJICTIBIX M CITA0OBHIAIINX OOYUYAIOIIMXCSA: YMEHHUE MCII0JIb30BaTh PEibe(hHO-TOUCUHYIO CUCTEMY 0003HAYCHUM
JL Bpaitns JUIsL 3aIUCH XUMHYECKUX bopmy.
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TEMATUYECKOE IINTAHUPOBAHUE
Pabdoyas mporpamma mo y4yeOHOMYy mnpeaMeTry «XuMHS» Ppa3padoTaHa ¢ Y4€éToM padodell NPOrpamMmsl
BOCIIUTAHHUA, YTO OTPA)KEHO B JHMYHOCTHBIX IUIAHMPYeMBbIX pe3yabTaTax W oleclHeYHBaeT peaTH3alnio

HHBAPHAHTHBIX MoayJiei HM) MPOrpaMMBbI «YpouHast AEATEJIbHOCTEY, «BHeIKOJIbHbIE
MeponpUATH»,«OCHOBHBIE MIKOJIBHBIE e1a» U «ConnaibHOe TAPTHEPCTBOY.
10 KJIACC
KosanyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHnue pa3aeyioB 1 (nudposrie) Nboroamma
n/n TeM NPOrPamMMbl Bcero ap o0pa3oBarejbHbIe porp
KP pecypes BOCMUTAHMA
Pa3znen 1.TeopeTuyeckne 0CHOBBI OPraHU4€eCcKO XUMHH UM «YpouHas
MeATCIbHOCTD.
IIpeamer opraHnueckou C;aH;:ﬂeflf;X
xumMun. Teopus CTpoeHus bubmuoreka [JOK (lOBCPHTEID
1.1 . 3 . OTHOLIEHUH MEXITY
OpraHUYECKUX COCMHECHUIT https://m.edso0.ru/7f41837
A M. B JIEPOBA YIUTEIIEM u €ro
. V.. DYTICP YYEHUKaAMH,
Hroro no pazueny 3 CNI0COOCTBYIOMIHX
TMO3UTHUBHOMY
Pazgeun 2.Yri1eBoa0poabI BOCIIPHATHIO
ydqalmmMHucs
TpeOOBaHMit u
91 IIpenenbHbIE YIIEBOAOPOIBI p bubmmoreka [TOK mpockb  yunrens,
' — aJIKaHbI https://m.edsoo0.ru/7f41837 NPUBJICYEHHIO  HX
H T BHBI BHUMAHHUA K
2.2 ?Ier])af)zzlli)ﬂ omj AJIKEHBI 6 1 Brbmuorexa LIOK obeyxziaemoit  Ha
' m pOBT: ’ https://m.edso00.ru/7f41837 ypOKe HH(OpMaLHu
aJIKaTUCHBI, AaJIKHHBI (I)OpMPIpOBaHI/Ie
53 Apomatmaeckue 5 bu6mmoreka IJOK OTBETCTBEHHOIO
' YTJIEBOAOP OB https://m.edso0.ru/7f41837 OTHOLIEHHUSI K
[TpupoIHbIE HCTOYHUKH yHeHHIO,
24 yrrJ)I eI; oﬂz[opoz[OB S 3 1 bubmmoreka [JOK rOTOBHOCTHU "
' https://m.edsoo.ru/7f41837 CIIOCOGHOCTH
repepadoTKa
00y4alomuXcst K
WTtoro 1o paszaerny 13 CaMopasBuTHIO |
camMo00pa30BaHUIO
Ha OCHOBC
Pa3zaen 3.Kuciaopoacoaep:kamniue opraHndeckue coeTnHeHUus
MOTHUBALlMN K
- 10K 00Yy4EHHIO "
noMMoTeKa [O3HAMIIO
31 Crinpret. deron 3 https://m.eds00.ru/7f41837 | hopmuposasue
3.9 Anpneruasl. KapooHoBBIC 7 1 bubnuoreka 1IOK KOMM YHUKAaTHBHOH
' KUCIOThI. CI0KHBIE 3(DUPBI https://m.edso0.ru/7f41837 KgMHeTeHTHOCTH B
oOIIIeHIH "
Bbub6nuorexa LIOK co
TPYIHUYECTBE CO
3.3 Yroesonpt 3 1 https://m.edsoo.ru/7f41837 CBePCTHEKAMH
¢dbopmupoBaHe
Hroro mo pazueny 13 OCHOB
3KOJIOTHYECKOM
Paszpnen 4.A30Tcoaep:kaiue opraHu4ecKkue coeMHeHUus KyIBTYPHL
COOTBETCTBYIOLIEH
41 AMUHBIL. AMHHOKHCITOTEI. 3 bubnmnoreka [IOK COBPEMCHHOMY
' bemku https://m.edso0.ru/7f41837 YPOBHIO
OKOJIOTHYECKOI'O
Wroro mo pazueny 3 MBIILICHHS]
mpeamMera.

Pazpnen 5.BbicokoMosieKy/IsIpHbIE COEIMHEHUS

5.1 [Tnactmaccel. Kayuyku. |

1|

| butmuoreka [IOK
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| Bonokna | https.//m.edso0.ru/7f41837
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 110 34

[NPOI'PAMME

Brimucka Bepua 30.08.2024

JIMpEeKTOP LIKOJIBL:

) Z@&) / —
/ >
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