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MNOSACHHUTEJIbHASA 3AIINICKA

[TporpaMma II0 XWUMHM Ha YPOBHE CpEIHEr0 OOLIEro 0Opa3sOBaHMS
paspaGotana Ha ocHoBe MemepansHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpasoBanuy B Poccuiickoii ®ezepanumy», TpeOOBaHUHE K pe3ylbTaTaM OCBOCHUS
demepanbHOli 06PA30BATENHHOM MPOrpaMMBI CPEHETo OOIIero 06pa3soBaHU
(POIT COO), mupexncraneHHelx B  DenepalbHOM  IOCYNAPCTBEHHOM
o6pasosatenbHoM crannapte COO, ¢ yuérom Konuenuun npenoaaBaHus y4eOHOTo
npeaMeTa «XuMUsI» B 00pazoBaTeNbHBIX OpraHU3aIIAX Poccuiickoii @enepanuu,
peanu3yoIUX OCHOBHBIE 00pa30BaTellbHbIe IPOrPaMMBbI, M OCHOBHBIX ITONOXXCHUH
«CTpateruy pasBuThs Bocnutanus B Poccuiickoit ®enepanun Ha nepuox 1o 2025
roga» (Pacnopsxenwue Ipasurenscra PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOAOB K pa3pabOTKe NPOrpaMMBI MO0 XUMHH, K ONpPEeIeICHHIO
obImeit cTpaTernu 0OydYeHus, BOCIIUTAHUS U Pa3BUTUSA 00yYalOIIUXCsl CPeICTBAMH
yuebHoro nmpeameta «XuMusa» it 10-11 xraccoB Ha 0a30BOM ypOBHE COCTAaBHIIH
koHUenTyansHele nojoxenuss OIOC COO o B3aMMOOOYCIOBICHHOCTH LEleH,
COZIEpXKaHUs, Pe3yNbTaTOB OOydeHHUs M TpeOOBaHMA K YPOBHIO IOJATOTOBKH
BBIITY CKHAKOB.

XUMUYECKOe oOpa3oBaHue, IIOJTy4aeMoe BBIITy CKHUKaMHU
0011e00pa30BaTENFHON OpraHU3alliy, SBJIAETCS HEOTHEMIIEMOM YacTBIO HX
oOpasoBanHOCTH. OHO CIIy)KUT 3aBEpLIAIOIIMM OTaloM pealusallid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBHIX ILIEHHOCTEH, MPUCYIIIX
LEJIOCTHOM CHCTEME XHMHYECKOro 0Opa3oBaHUA. OTH LEHHOCTH KacaroTCs
TI0O3HAHUS 3aKOHOB IIPUPOJEI, POPMUPOBAHKS MUPOBO33PEHUS M OOIIEH KyIbTYPhI
YeJI0OBEKA, a TAK)KE DKOJIOTHYeCKH 00OCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO
W IpUpoAHON cpere. Peanmsyercss xumuueckoe oOpasoBaHHME OO0yYaroLIMXCs Ha
YPOBHE CPeIHEr0 06IIero 00pa3oBaHus CPEACTBAMU YIEOHOr0 peaMeTa « XuMus»,
collepXKaHne ¥ IOCTPOEHHE KOTOPOIo OIpEAENeHBl B IPOrpaMme IO XUMHH C
y4éroM crenu(UKY HayKd XUMHH, €€ 3HAYeHHs B ITO3HAHMM TNPHUPOABI U B
MaTepHallbHOM JKU3HH OOIIeCTBa, a TaKXKe ¢ y4E€TOM OOLIMX lejied U MPUHIHIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeJHEero OoOIIero
oOpa3oBanus B Poccuiickoi ®enepannm.

XUMUsL KaKk 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UIpaeT ocoOyro poib B
COBPEMEHHO LUBUIM3AINH, B CO3JAHME HOBOW 6a3bl MaTepUAalbHOMN KyJIbTYpBL.
Omna BHOCHT CBOIi BKJIaJ] B OpMHUpOBaHUE PAlMOHAIBHOIO HAYYHOI'O MEBIIUICHHUS, B
CO3/IaHHE LIEJTOCTHOTO IPEICTaBICHUs OO0 OKpY’KAIOIEM MHpPE KaK O €IUHCTBE
IPUPOIBEI U YeJIoBeKa, KOTOpoe (OpMUpPYETCs B XUMHHM Ha OCHOBE IMOHUMaHUS
BEI[ECTBEHHOTO COCTABA OKPYIKAIOIIEr0 MHpPa, OCO3HAHUS B3aMMOCBS3U MEXY
CTPOEHMEM BEIECTB, X CBOWCTBAMHU M BO3MOXXHBIMHU 00IaCTAMH NPUMEHEHHUS.



TecHO B3aMMOMAENCTBYS C APYTMMH €CTECTBEHHBIMHM HayKaMH, XHUMUS CTalla
HEOThEMJIEMO YaCThI0 MUPOBO# KYJIBTYPbI, HEOOXOIMMBIM YCIIOBUEM YCIICIIHOTO
TpyJa W KU3HM Kaxznoro wieHa obmectBa. CoBpeMeHHas XUMHSA KaK HayKa
co3yjaTeNbHAs, KaK HayKa BBICOKMX TEXHOJOIMH HalpaBjieHa Ha peUICHHe
rI0GAIBbHBIX MPOOJIEM YCTOWYMBOIO pAa3BHTHS YeNOBEYECTBA — CHIPBEBOH,
SHEPreTHYECKOM, MUIIEeBOMH, SKOJIOTHYECKOH O€30IIaCHOCTH ¥ OXPaHbI 37I0POBbS.

B COOTBETCTBHM C OOIIMMHM LENIMH M IPHHIMIIAMHA CPEJHEro oOIIero
obpazoBanus conepxanue npeamera «Xumus» (10-11 xmaccsl, 6a30BbIi YPOBEHB
M3YYeHMs) OPHEHTUPOBAHO IPEHMYIIECTBeHHO Ha OOLIEKyIbTYPHYIO TOATOTOBKY
00y4aromuxcs, HeOOXOAUMYIO MM JUIl BEIPAOOTKM MHPOBO33PEHYECKHX
OPDHUEHTHPOB, YCICIIHOTO BKJIIOYEHHS B JKM3Hb COLKMYMa, IPOJODKSHUS
06pa30BaHus B PA3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

COCTaBISIOIMMH TIpeAMeTa «XUMHS» SBIAIOTCA 0a3oBble KypChl —
«Opranuveckass xumusi» U «OOIIas M HeOpraHuYecKas XUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKAHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTeMa
3HAHMi 110 HEOPTaHWYECKON XUMUK (C BKIIFOUEHHEM 3HAHMI M3 OOIeH XUMUM) U
opraunveckoii xumun. @opMHUpOBaHHE NAHHOM CHCTEMBI 3HAHWA MPU U3Y4CHUU
npeqMeTa OOECIEYMBAET BO3MOXHOCTH PACCMOTPEHHUS] BCEro MHOroobpasus
BEIIECTB Ha OCHOBE OOIIMX MOHATUN, 3aKOHOB U TEOPHH XHUMHH.

Crpykrypa comepxanusi KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHuyecKass XUMHUsS» CQOPMHpPOBAaHA B IPOrpaMMe II0 XMMHU Ha OCHOBE
CHCTEMHOI0 TIIOAXOJa K H3yYeHWI0O Yy4eOHOro Marepuana M oO0ycloBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMM Ha  ONPeAeTCHHBIX
TEOPETHYECKNX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XMMHH BEIIECTBa
paccMaTpUBAIOTCS HAa YpPOBHE KIIACCUYECKOM TEOPHH CTPOEHHUS OpraHMYecKuX
COeIUHEHNH, a Takke Ha YpOBHE CTEPEOXMMHMYECKHX M OJEKTPOHHBIX
IpeCTaBlIeHnH 0 CTpoeHHH BelecTB. CBeieHNs 00 M3y4aeMbIX B Kypce BEIECTBaX
IafOTCSl B Pa3sBUTHH — OT YTJIEBOAOPOAOB N0 CIOXKHBIX OMOJIOMYECKHM AKTHBHBIX
coemuHeHnii. B  Kypce  OpraHM4Yeckod XHMHMHM  IIOJIy4alOT  Pa3BHUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs IE€PBOHAYaIbHBIE
IPEICTABIIEHHS O XUMHUYECKON CBA3M, KIACCU(UKALMOHHBIX IIPU3HAKaX BELLIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX CTPOEHMS, O XUMUIECKOW peaKiiuy.

ITox HOBEIM yIJIOM 3peHHsS B mpeaMmere «XuUMHUA» 0a30BOro YpOBHS
paccMaTpUBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHMs
TEOPETHUECKUA MaTepual M (aKTOJOTMYEeCKHE CBEIEHHS O BeElIeCTBaX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas ¥ HeopraHudeckas
XUMHSD» OOyYaroIIMMCSI IPEJOCTaBIsAETCS] BO3MOXKHOCTH OCO3HATH 3HAYEHHE
IIEPHOJIUIECKOT0 3aKOHA C OOIIETEOPEeTHYECKUX M METOLONOIMYECKUX IO3HIUM,



ry6ke TMOHATH HCTOPUYECKOE H3MEHEHHEe ¢yHKIMIT dTOro 3akoHa — OT
0606 IIAroIIEll 10 OOBACHSIONIEH U IPOTHO3UPYOLIEH.

EnuHas cUCTeMa 3HAHHH O BaXKHEMIIMX BEIIECTBaX, UX COCTaBe, CTPOSHHUH,
CBOMCTBax ¥ IPUMEHEHWH, a TakKe O XMMUYECKHMX Peakiusx, MX CYyIHOCTH H
3aKOHOMEPHOCTSIX IPOTEKAHUs IOTIONIHACTCA B Kypcax 10 1 11 xi1accoB ai1eMEeHTaMHU
COIepIKaHMs, MMEOIUME KyJIbTYpPOIOrHIeCKUH H NPUKIAIHON XapakTep. OTH
3HAHMS CIIOCOOCTBYIOT TOHAMAHMIO B3aMMOCBSI3M XMMHWH C JPYIHMH HayKaMH,
PACKpHIBAIOT €& POIIb B IO3HABATEILHOH 1 TIPaKTUYECKOH JeATENBHOCTH YeI0BEKa,
CIIOCOGCTBYIOT BOCIIUTAHMIO YBKEHHUS K IIPOLECCY TBOPYIECTBA B 00J1aCTH TEOPUH
¥ TIPAKTHYECKHUX TIPIOXKEHHUI XMMUH, IIOMOTal0T BRIy CKHUKY OPHEHTHPOBATECA B
OOIIECTBEHHO X JIMYHOCTHO 3HAYMMBIX TpOOIeMaX, CBA3AHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATH HHPOPMAIIUIO ¥ IPUMEHATH ed 171 OO THEH S 3HAHUH,
peleHHs HHTEIUTEKTYalbHEIX 1 OKCTIEPUMEHTAIBHBIX NCCIE0BATEIBCKIX Sa/at. B
ejioM coiepKaHue ydeGHOro mpenmera «XUMHS» NaHHOTO ypOBHSA H3yHCHUA
OPHEHTHPOBAHO Ha (OPMHUpOBaHHE y 00yYaIOIKUXCs MMPOBO33PEHUECKON OCHOBBI
Ui TOHHMaHUS (QHIOCOPCKUX HIAeH, TakuxX KakK: MAaTepHalbHOC CIAUHCTBO
HEOPraHUIECKOTO U OPraHHIECKOro MUpa, 00yCIOBIECHHOCTD CBOMCTB BeIIeCTB UX
COCTABOM U CTPOEHHEM, T03HABAEMOCTh IPUPO/IHBIX SIBICHHUH Iy TEM SKCIICPUMEHTA
¥ pelIeHHs IPOTUBOPEYM MEXHY HOBBIMU (GakTaMl U TEOPETHYCCKHMH
TPEOCEUIKAMH, OCO3HAHUE POJIM XMMHH B PEIIEHUH SKOIOIHICCKUX npobiieM, a
TaKxe MpobieM cOepexeHrs SHEPTETHIECKUX PECYPCOB, ChIPbs, CO3AAHUA HOBBIX
TEXHOJIOTHI1 ¥ MaTepHaJIOB.

B IUlaHe pelIeHWs 3ajad BOCIMTAHHS, PasBUTHA M COLUAIM3ALHH
0Gy4aIONIXCsl MPUHSTHE MPOTPaMMOM IO XMMHH IOAXOIEI K ONPEIEIICHHIO
cofiepXkaHMsi ¥ IOCTPOEHHs TpeaMeTa IIpelyCMaTphBaioT bopMupoBaHHE
VHUBEPCAIBHBIX YUEOHBIX JSHCTBHM, IMEIOMIHUX 6a30BO€E 3HAUEHHUE I Pa3IdIHbIX
BUJIOB [NEATENBHOCTH: pelleHus mpobieM, IIOMCKa, aHauusa, U 00paboTKH
vHQOpPMALMH, HEOOXOIUMEIX i MPHOOPETEHHsS OIbITa IPaKTHYeCKOH H
FICCIIEIOBATENBCKOM JEATENBHOCTH, 3aHMMAIOMIed Ba)KHOE MECTO B IO3HAHMH
XMMUH.

B mOpakTuKe IMpernofaBaHHs XUMUM Kak Ha ypPOBHE OCHOBHOIO o61iero
06pa3soBaHKs, TAK U HA yPOBHE CPeHEro obuiero 00pasoBanys, IPH ONPE/CICHHIH
cofepKaTeNbHOM XapaKTepHCTHKU IUeJledl H3yYeHHs MNpeIMeTa HalpaBieHHeM
IEPBOCTENIEHHON 3HAYUMOCTH TPAJMLHUOHHO MNPU3HAETCS (opMHpOBaHKE OCHOB
XAMHYECKOM HayKu Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUI, IPAKTHYECKON
IeITeIbHOCTH YelloBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBO#l KymbTypsl. C
METOIMYECKOM TOUKM 3PEHHS TAaKOM MOAXOI K OIPENEJCHUIO LeleH H3yqeHHs
TpeMeTa SIBJISIeTCS BIIOJIHE OINPaBIaHHBIM.



COIVIacHO JAHHOH TOUYKE 3PEHMs IVIABHBIMHM LEJSIMH M3Yy4YEHHSA NpeMeTa
«Xumus» Ha 6azoBoM yposre (10 —11 Ki1.) ABISIFOTCS:

o (opMHUpOBaHHE CHCTEMBI XMMHYECKHMX 3HaHMM KAk  Ba)XHEHIIeH
COCTABJISIONIEH eCTeCTBEHHO-HayYHO! KapTHHBI MUpPa, B OCHOBC KOTOPOH
JTexar KIIoueBble MOHATHA, GyHAaMeHTalbHbIe 3aKOHBI W TEOpUU XMMHH,
OCBOEHME SI3BIKA HAyKH, YCBOGHME U IIOHUMAHME CYITHOCTH AOCTYIHbIX
0600611eHA MEPOBO33pEHYECKOr0 XapakTepa, 03HaKOMIICHUE C UCTOpHEN UX
pa3BUTHS U CTAHOBJICHUS;

o (OpPMHPOBAHUE U Pa3BUTHE NMPEICTABICHM O HAyIHBIX METO/AX TIOSHAHMA
BEIECTB U XMMHUIECKUX PeaKIii, HeOOXOIMMBIX JUI pUOOPETeHNS yMEHUI
OPHMEHTUPOBATbCSI B MHUPE BELIECTB M XUMHICCKUX ABJIEHUH, MMEIOLIUX
MeCTO B IIPUPOJE, B IPAKTHYECKON U IIOBCEIHEBHOM JKU3HHU,

o pa3BUTHE YMEHHM U CIIOCOOOB ACSTENBHOCTH, CBA3AHHBIX C HaOJIIOIeHIEM U
OGBICHEHNEM XMMHMYECKOTO JKCIEPUMEHTa, COOIONEeHHeM — IIPaBHII
6e30macHoro oOpaleHus ¢ BEIECTBaMU.

Hapsiny ¢ 9THM, COAepXKaTebHas XapaKTepuCTHKa Lesnel u 3a1a4d u3ydeHus
mpeaMeTa B IPOrpaMMe 10 XUMHUH yTOYHeHa ¥ CKOPPEKTUPOBaHa B COOTBETCTBIN C
HOBBIMH NPUOPUTETAMH B CHCTEME CPEIHEro obmero obpazoBanus. CeromHs B
TPeNojaBaHuK XMMUY B OONBIIEH CTENCHH OTAASTCs PEOYTCHHIE IpaKTUIECKOM
KOMIIOHEHTE ~CONEep)XKaHHsA OOydeHHs, OpPHEHTHPOBAaHHOW Ha IOArOTOBKY
BEITYCKHMKA OO0Ie00pa3oBaTelbHON OpraHu3alliy, BIIaACIOIIEro HE HabopoM
3HaHWH, a (QYHKIMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh criocobaMi U yMEHHMSIMHM
AKTMBHOTO IIOJIyUeHHs 3HAHW 1 IPUMEHEHHs UX B pealbHOU KU3HM JUISL PEeLICHUS]
IPaKTUYECKUX 3a/1a9.

B CBSI3¥ C 5TUM IIPY M3y IE€HUH IpeaMeTa « XUMHSD TOMUHUPYIOIICe 3SHAUCHHE
NpUOOPETAIOT TaKKe LIENU U 3a1a4H, KaK:

amanTanys o0ydaroluXcsl K yCIOBHAM JMHAMUYHO Pa3BHUBAIOLICTOCH MHpA,
bopMHpOBaHHE  MHTENIEKTYalbHO  PasBUTOH  JIMYHOCTH, TOTOBOM K
caMoO6GPa30BaHMIO, COTPYIHHYECTBY, CAMOCTOSTEIBPHOMY MNPUHATHIO IPaAMOTHBIX
pelleHn# B KOHKPETHBIX JKU3HEHHBIX CHTYallUsX, CBA3AHHBIX C BEIICCTBAMM 1 HX
IIpUMEHEHUEM; "

dopmupoBanre y 0Oydarommxcs —KIIOYEBBIX — HABBIKOB (kJMEOYEeBBIX
KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHHE JUI1 DPasIMIHBIX BHIIOB
eATeNbHOCTH: PelleHns MpobieM, IOKCKa, aHamm3a ¥ 00paboTKH uHpOpMaLuy,
HeOOXOUMBIX Il IPHOOPETEHUS OIIBITA IESTSIBHOCTH, KOTOpas 3aHUMACT BaXXKHOC
MECTO B MO3HAHMM XVMHH, @ TAKKe [ ONEHKH C IO3MIHUH SKOJIOrHYecKoH
Ge30MaCHOCTHU XapaKTepa BIKIHAS BEIIECTB U XUMHIECKUX IPOIIECCOB Ha OPraHU3M
yeJioBeKa ¥ MPUPOJHYIO CPEny;



pa3sBHUTHE [O3HABATENBHBIX HHTEPECOB, WHTEIUICKTYalbHBIX W TBOPYECKHX
CIIOCOBHOCTEH 06YYAIOIUXCS: CIIOCOGHOCTH CaMOCTOSATENBHO NPHOOpETaTh HOBBIE
3HAHMS 10 XMMHH B COOTBETCTBHUU C KU3HEHHBIMU MOTPEOHOCTIMH, HCIIONB30BATh
COBpeMeHHbIe WH()OPMalMOHHBIE TEXHOJIOTHH JUIS TIOMCKA W aHau3a y4eOHOU U
Hay4HO-TIOMYJISIPHOM MH(MOPMaIUi XUMUIECKOTO COAEPKAHUS,

GopMupoBaHUe U pa3BUTHE y 00YIAFOIINXCS aCCOLMATUBHOIO  JIOTHIECKOTO
MBIILIEHAS, HAGIIONaTeIbHOCTH, COOPaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE 0COOEHHO
HeOOXOAMMBI, B YaCTHOCTH, MpPH IUIAHHPOBAaHMUM M IIPOBEICHUU XHMHUYECKOro
OKCIIEPUMEHTA;

BOCIMTAaHME Yy OOydJarommxcsi yOeKIEHHOCTH B  TyMaHHCTHYECKOH
HAIIPABICHHOCTH XMMHH, €€ Ba)XHOH POIM B pEIIeHMM IJOGalbHBIX IHpobIeM
PaLOHATHLHOTO MTPUPOIOIONE30BaHMS, OIOJHEHHST SHEPreTHUECKHX PECYPCOB U
COXpaHeHHs MPUPOIHOTO DPABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpekHOro
OTHOIIEHHS] K TIPHPOJE M CBOEMY 3IOPOBBIO, a TaKKe NPUOOpEeTeHHs OIbITa
MCIIONIB30BAHMs MONYYEHHBIX 3HAHMIA Ui NPUHATHA TPaMOTHBIX PpEIUCHHUH B
CUTYaIsIX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSML.

B y4ye6HOM IIaHe CpeOHEro OOIIEro 0o6pa3soBaHMA MNPEAMET «XHMHUD)
6a30BOTr0 YPOBHSI BXOJWUT B COCTaB IpeaMeTHOH obnacTu «ECTeCTBEHHO-HAYYHEBIC
IPEeIMETED.

OG6lIiee YKCIIO YacoB, OTBEJSHHBIX IS M3yUSHUs XUMUH, Ha 6a30BOM yPOBHE
cpeziHero obiero o6pa3zoBanus, cocTapieT 68 yacos: B 10 knacce — 34 gaca (1 gac
B Hezleno), B 11 kiacce — 34 yaca (1 9ac B HeZlemmo).



COAEPXKAHUE OBYUYEHMUMSI
11 KJIACC
OBIIAA 1 HEOPTAHNYECKA S XUMMUSI

TeopeTnueckue OCHOBLI XHMHH

Xumuueckuii »iaeMeHT. AToM. SIgpo aroma, H30TONBL JJIEKTPOHHAS
060JI04Ka. DHEpreTHYECKUe yPOBHH, TOTYPOBHH. ATOMHBIC OpOHMTamH, S-, p-, d-
snemenTsl. OCOGEHHOCTH pacHpefielieHds IEKTPOHOB II0 OpOMTaIsIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX IIEPHOLOB. DIEKTPOHHAs KOH(UTYpalKs aTOMOB.

IMeproauyeckuii 3akoH U [lepuoauveckas cucTeMa XUMUYIECKUX DJICMEHTOB .
. Menneneea. CBs3b IepUOAMYECKOro 3akoHa u Ilepromuyeckod CHCTEMBI
xumudeckux snemeHToB JI. Y. MeHzeneeBa ¢ COBPEMEHHOM TEOpHEH CTPOCHHUA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKUX DJICMEHTOB U
00pa3syeMBIX MMH IPOCTBIX M CJIOXHBIX BEINECTB IO TIpyNmaM M IEpHOIaM.
3HaYyeHNe IEPHOJUIECKOro 3aKOHa B Pa3BUTHH HAyKU.

CrpoeHre BellecTBa. XWUMHYecKas CBA3b. BHIBI XMMHYECKOM CBA3H
(KOBaJIeHTHAs HEMOJIApHAs W MOJSApHAs, MOHHAs, MeTauuyeckas). MexaHu3MBI
06pa3oBaHMs KOBAICHTHOM XWMHUYecKod cBA3W (OOMEHHBIH M JOHOPHO-
aKIenTopHEIH). BomopoxHas cBs3b. BaleHTHOCTh. JJIEKTPOOTPHLATENBHOCTS.
Crenens okuciieHUs. VIOHBI: KATHOHBI M aHHOHBI.

BemectBa MOJEKYJIAPDHOIO ¥  HEMOJEKYJSIDHOTO  CTPOEHHsS. 3aKOH
IOCTOSIHCTBA COCTaBa BELECTBA. THUIBI KPUCTAIUTMYECKUX PEIETOK. 3aBUCHMOCTb
CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKY.

[ToHaTHe O IMCIEPCHBIX cucTeMaX. MICTUHHBIE M KOJUIOMJHBIE PACTBOPHL
MaccoBast oI5l BELECTBA B PaCTBODE.

Knaccuduxanys HEOPraHUYECKUX COEeIMHEHUM. Homenxkiarypa
HEOPTraHUYeCKUX BellecTB. I['eHeTHuecKas CBsS3b HEOPraHWYECKUX BEIIECTB,
IpUHAISKAIINAX K Pa3IUYHbIM KIIACCaM.

Xumpdeckass —peakius. Kiaccudukanus — XMMHYECKHX — peakuuii B
HEOPraHWYECKOW ¥ OpPraHHYeCKOW XHMHH. 3aKOH COXpaHEeHHs MacChl BeIeCTB,
3aKOH COXPaHEHUs U IIPEeBpalleHUs] SHEPIUH IIPH XUMUYCSCKUX peaKIHX.

CKOpOCTh PeaKIiH, €& 3aBUCHMOCTh OT Pa3IMYHEIX (akTopoB. O6paTnMbie
peaknuu. XuMHUYecKoe paBHOBecHe. @akTOphl, BIMAIOLIME Ha COCTOSHHE
xuMuueckoro paBHoBecus. [Ipunnun Jle Illarense.

DrexTponuTudeckas auccouuanys. CuipHble U cnabble snekTponutsl. Cpexa
BOJHBIX PACTBOPOB BEIIECTB: KHCIasl, HEUTpallbHas, EJIOTHAS.

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHEIE PEAKIIHH.



DKCIEepUMEHTAIBHbIE METOIbl M3y4YeHHsA BEIIECTB U HX IpeBpaIeHUN:
JIEMOHCTpaus tabmuy «Ileproguyeckas CHCTeMa XMMUYECKUX SJICMCHTOB . .
MenieneeBa», U3yueHHe MoJeneil KPUCTALIMYECKUX DemEToK, HaOMIOCHHE U
ONHUCaHKe JeMOHCTPAMOHHBIX U JaOOpaTOPHBIX ONBITOB (pa3noxeHue IMePOKCUAa
BOOPOZa B MPUCYTCTBHHU KaTaIM3aTOpa, ONpe/IeiecHne CPEBI paCTBOPOB BEIICCTR
C TOMOILBIO YHUBEPCATHHOIO MHANKATOPA, PEaKIMH HOHHOT'O obMeHa), MPOBEACHUE
IpaKTUYecKoi paboThl «BiusHUe pasIAIHbIX (haKTOpOB Ha CKOPOCTh XMMUIECKOH
peaxIm».

PacuéTHbIe 3a1a4H.

Pacuérbl 1[I0 YpaBHEHMSM XHMMYECKMX peakiud, B TOM HHCIC
TepMOXUMHYECKHUE PACUETHI, PACUETHI C HCIOIB30BAHNEM IIOHATHA «KMAcCcoBast H0JIs
BEIIECTBAY.

Heopranuyeckasi XHMHSI

Hemerayutsl. IlojoXkenume HeMeTauioB B IlepHoguyeckoid — cHUCTEME
xummgeckux snementoB JI. V. MeHzeneeBa U OCOOEHHOCTH CTPOCHMs aTOMOB.
®uspueckde CBOMCTBA HEMETAUIOB. AJIOTpONWs HeMeTalioB (Ha IpHMepe
KHCIIOPOJIa, CepBI, hochopa U yriepona).

XyMHYecKde CBONWCTBA BaXKHEHIIMX HeMeTallloB (rajJoreHoB, CEpBl, a30Ta,
dochopa, yriuepoma M KPeMHHS) M HX coequHeHn  (OKCHJIOB,
KUCIIOPOICOAEPKAMX KUCIIOT, BOTOPOJHBIX COEIMHEHUH).

[TprMeHeHNe BaXKHEHIIMX HEMETalIOB ¥ UX COeIMHEHU.

Mertamsl. IlonoxeHnne MeTauloB B [leprofudecKoil CHCTeME XUMHYECKHX
snementoB JI. V1. MenpeneeBa. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX o0oJi04ex
aTOMOB MeTauioB. O6mue dusudeckue cBolicrBa MeTaioB. CriaBsl METaJLIOB.
DIEKTPOXMMHUUYECKUH P HANPsHKEHUA METaJlIOB.

XHUMHUYECKIe CBOMCTBA BAKHEHMIIMX MeTAIUIOB (HATpHil, Kalui, KalblWi,
MArHui, aIFOMUHHMH, IIMHK, XpOM, JKeNe30, MeJlb) U UX COSAUHCHHH.

O61ue Croco6sl NOoNy4eHus: MeTauloB. IIpruMeHeHre METalloB B OBITy U
TEXHHUKE.

DKCIEepUMEHTAIbHbIE METOJbl WM3y4YeHHS BCIIECTB U HX TpEeBpaLCHUN:
M3yYeHHe KOJUIeKIuH «MeTaulbl U CIUIaBbI», O0pasLoB HEMETAIIOB, PCLICHHE
SKCIIEPIMEHTAIBHBIX 3afad, HaOMoJleHHe ¥ ONHCaHHE NE€MOHCTPALHOHHBIX H
J1aGOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE TMAPOKCHUA AIFOMHUHUS C PacTBOPaMH
KUCJIOT U IIeN0Yeli, KaueCTBEHHBIE PEAKIMI Ha KATHOHbI METAIIIOB).

PacuéTHble 3aJa4H.

PacuéThl Macchl BelllecTBa WM 00BbEMa ra3oB II0 M3BECTHOMY KOJIMYECTBY
Bell[ecTBa, Macce WM O0bEMY OJHOIO M3 Y4YacTBYIOIIMX B DPEAKUUH BCILECTB,
pacuéTEl Macchl (00bEMa, KONMIECTBA BEIECTBA) MPOAYKTOB PEAKLUH, SCIH OTHO
U3 BEIECTB UMEET IPUMECH.



XuMus U )KU3HD

Poib XHMHH B 00€CIIedeHHH 3KOJIOTHIECKOM, SHEPreTUYECKOn M [IAIIEBOT
6e30MacHOCTH, Pa3BUTHU MEIMIIMHBIL. [TousiTie O HAY4YHBIX METOJaX IO3HAHWA
BEIECTB ¥ XMMHMYECKAX PEaKIIHH. :

IIpencrasienus 00 OOIMX HAyYHBIX IIPUHIMIEAX MPOMBIIIICHHOTO
TIOJy4YeH¥s BaXKHEHIIINX BEIIECCTB.

YeoBeK B MHUpPE BeIIECTB M MaTepHallOB: Ba)KHEUIE CTPOUTEIBHBIC
MaTepHaibl, KOHCTPYKIMOHHBIE MAaTepHAlbL, KpacKku, CTEKJIO, KepamuKa,
MaTepHanbl JUisi 3JIEKTPOHUKH, HaHOMAaTepUaibl, opraHpuecKkie ¥ MUHEPAIbHBIC
ympoOpenus.

XyuMus ¥ 3I0pOBbE UeloBeKa: MpaBuUila HCIONb30BAHNA JIEKApPCTBEHHBIX
IIpenapaToB, paBuia 6e30IaCHOTO UCIIOMB30BAHMA npenapaToB OHITOBOM XUMHU B
MMOBCEJHEBHOM XU3HH.

MesxmpeqMeTHEIe CBSI3U.

Peamm3alus  MEXIPEAMETHBIX CBsA3edl NPH  HM3YICHHH obmeit U
HEOPraHW4YeCKOW XUMHUH B 11 Kyacce OCYIIECTBISAETCS Yepe3 MCIOJB30BAHUC Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX IIOHATHH, TaK U MIOHATHUM, SBISIOLIAXCS
CHCTEeMHBIMH ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAY THOI'0 IIHIIA.

OO6ue ecTeCTBEeHHO-HAYYHBIC MOHATH: Hay4HbI (aKT, TUIOTe3a, 3aKOH,
Teopus, aHauM3, CHHTES, xraccuuKanus, IMepUOJUIHOCTD, HabIIoieHuE,
SKCIIEPUMEHT, MOJICTMPOBAHNE, N3MEPEHNUE, ABJICHUC.

®u3mKa: MaTepsi, SHEPTHs, Macca, aToM, SJIEKTPOH, IPOTOH, HEeHTpOH, UOH,
M30TOII, PaJHOaKTUBHOCTh, MOJIEKYJIa, SHepreTHYeCKHi ypoBeHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOsIHUE BEIIECTBa, (usnyeckue BEeNTMYMHBI ¥ SIUHHIBL HX
U3MepeHusi, CKOPOCTb.

Buojorus: KJeTKa, OpraHu3M, JKOCHCTEMa, ouocdepa, Makpo- H
MMKpPO3JIEMEHThI, BUTAMUHEI, 0OMeH BellECTB B OpraHu3Me.

['eorpadusi: MUHEPAIbl, TOPHBIE TTOPOEI, TOJIEIHbIC JICKOIIaeMbIe, TOILINBO,
pecypchl. |

TexHOIOTH: XUMHUYECKas NPOMBIIUIEHHOCTh, METalTyprus, MpON3BOACTBO
CTPOMTENHHBIX MaTepHaoB, CebCKOXO3SICTBEHHOE ITPOM3BOJCTBO, IHINEBask
IPOMBILUICHHOCTD,  (hapMaleBTUYIeCKas IIPOMBILIIEHHOCTh, ~ IPOU3BOJCTBO
KOCMETHYECKHAX IIpEeIaparoB, HPOM3BOJACTBO KOHCTPYKIMOHHBIX MaTepraioB,
3JIEKTPOHHAS [IPOMBIILIEHHOCTh, HAHOTEXHONIOTHH.



TUIAHUPYEMBIE PE3VJIbTATBI OCBOEHVS ITPOI'PAMMBI IO XUMHWK
HA BA30BOM YPOBHE CPEJHEI'O OBILLET'O OGPA3OBAHVA

JJINMUHOCTHBIE PE3YJIBTATDI

®I'OC COO ycraHaBinuBaeT TpeOOBaHUs K PpE3yJbTaTaM OCBOCHI
00y4aroIMMHUCS [IPOrPaMM  CPEJHEro obmero o6pa3zoBaHUs (JIMYHOCTHBIM,
MeTanpeaIMETHBIM | IpeIMETHBIM). Haquo-MeToanCCKoﬁ OCHOBOH  JId
pa3paboTKK UIAHUPYEMEIX DPe3yNIbTaTOB OCBOCHUA IPOIPAMM CpeHero o0wiero
00pa3zoBaHUs ABIACTCS CHCTEMHO-EITeIbHOCTHBIA MOJXO0/.

B COOTBETCTBHH C CHUCTEMHO-AEITEIBHOCTHBIM MOAXOIOM B CTPYKTYpe
JIMYHOCTHBIX PEe3yJbTaTOB OCBOCHHUS NpeaMeTa «XuMusg» Ha ypPOBHE CpETHEro
00111ero 00pa3oBaHus BBIIEIIEHBI CIIEIYIOIUe COCTABIIAIOIIME:

OCO3HAHHE OOYYAIOIIMMHCS DPOCCHHCKOH TIpaKJaHCKOH HIEHTUMHOCTH —
[OTOBHOCTH K CAMOPa3BHTHIO, CAMOCTOSATEIBHOCTH U CaMOOTIPEICIICHUIO;

HaJIHYHe MOTHABAIMU K 00yUYEeHUIO;

IeJIeHaIlIpaBJICeHHOE pa3sBUTHE BHYTPEHHUX yOeXxJeHnH JTUYHOCTH Ha OCHOBE
KIIIOUEBBIX IIEHHOCTEH U UCTOPUUECKHX TPaIuLui 6a30B0i HAyKH XUMHU,

FOTOBHOCTb M CIIOCOOHOCTH OOYy4aroIUXCs PYKOBOACTBOBAThCS B cBO€it
JEATENPHOCTH LIEHHOCTHO-CMBICIIOBBIME yCTaHOBKAaMH, MPUCYIIMMU I[EJTIOCTHOX
cHCTeMe XMMHUUYECKOT0o 00pa30BaHus,

HAaJIYHe PaBOCO3HAHUS SKOJOTUYECKOH KyJIbTYPBI U CIIOCOOHOCTH CTaBUTh
IeJId ¥ CTPOUTD KU3HEHHBIE IIAHBL.

JInyHOCTHBIE PE3yJbTaThl OCBOCHMS IIpeaMETa «XuMHA» AOCTUTAIOTCS B
eIUHCTBE Yy4eOHOH H BOCIIUTATEIBHOM JEATENPHOCTH B COOTBETCTBHHM C
TYMaHUCTHYECKUMY, COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBCHHBIMU [EHHOCTAMH
¥ WpeaaMHd POCCHHCKOro TpaXKIaHCKOro OOIIeCTBa, NPHUHATHIMHA B o0111eCTBE
HopMamMM M TIpaBUJIaMH  IIOBEJIEHUS, CIIOCOOCTBYIOIIIMMM  IIpolieccaM
CaMOIIO3HAHMS, CAMOPa3BUTHUS U HPABCTBEHHOIO CTAHOBJICHUS JIMIHOCTH
o0y4JaroImuxcs.

JIMYHOCTHBIE PE3yNBTAThl OCBOGHHS IIpeaMeTa «XHMHA» OTPAaXaroT
c(OPMHUpPOBAHHOCTh OIBITA [O3HABATEJILHOH H IPaKTUYECKOH JeATEIbHOCTH
o0ydaromuxcs 10 pealu3aluu TIPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4HUCIIE B
YacTH:

1) rpa;KkAaHCKOro BOCHHTAHMSA:

OCO3HaHUs 00YYarOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00513aHHOCTEH,
yBaXKeHHs K 3aKOHY U IIPAaBOIIOPSIAKY; '

TNpeACTaBIEHHsT O COLMANBHBIX HOPMax M MpaBWIax MEXIHIHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE,



T'OTOBHOCTH K COBMECTHOM TBOPYECKO# IeATeTFHOCTH IPH CO3JaHUHU YUeOHBIX
MIPOEKTOB, pEIlIeHNH YUeOHbBIX U MTO3HABATENbHBIX 3a7a4, BEIITOJIHEHUY XUMUYECKUX
DKCIIEPUMEHTOB;

CITIOCOOHOCTH IIOHUMATh W MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHKY H
apryMeHTHI APYTUX [PU aHalIu3€e Pa3InIHBIX BUAOB YUeOHOH NesITeIbHOCTHY;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS

I[EHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M Hay4YHOMY HAacCJIEJUIO
OTE€YECTBEHHON XUMUMU;

YBa)XEHHUS K IIPOIECCY TBOPYECTBA B OOJIACTH TEOPHH U IMPAKTUYECKOTO
IIPUMEHEHNS XHUMHH, OCO3HAHHUS TOT0, YTO JOCTHIXKEHUS HAyKH €CTh Pe3ysIbTaT
JUINTENIbHBIX ~ HAaOJIONEHUH, KpPONOTJIUBBIX SKCIEPUMEHTAIbHBIX ITOHCKOB,
MIOCTOSIHHOTO TPY/la yYE€HBIX U MPAKTHUKOB;

MHTepeca U M03HABaTEIbHBIX MOTHUBOB B IIOJy4YEHUH U MOCIEAYIOLIEM aHAIN3e
MH(POPMAIIH O IIEPEIOBhIX JOCTHKESHHUSIX COBPEMEHHOM OTeYeCTBeHHON XUMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO [IOBEISHILS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIlNH, CBS3aHHBIE C XUMUYECKUMHU SBICHUSIMH,
¥ IPUHUMAaTh OCO3HAHHBIE PEILCHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTHY;

rOTOBHOCTH OLIEHMBAaTh CBO& NOBEJEHHE M IOCTYNKM CBOMX TOBAapHUIIEH
[IO3ULMN HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE ITOCJIEICTBUN OSTUX
IIOCTYIIKOB;

4) dopMupoBaHUS KyJAbTYPbI 310POBbSI:

IIOHMMaHHUs LIEHHOCTeH 37opoBoro u 0Oe3omacHOro oOpas3a JKH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOUICHHS K COOCTBEHHOMY (DHU3MYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmofieHusl TpaBui 0Oe30macHOro oOpalleHus C BEIIeCTBAMU B OBITY,
IIOBCETHEBHOM JXU3HU U B TPYOBOH IEATEIbHOCTH;

[IOHUMaHUs LEHHOCTH MpPaBWI HHIUBUIYAIBHOTO U KOJUIEKTHBHOI'O
0€30acHOro MOBEIEHNS B CUTYAIIUsAX, YIPOXKAIOIINX 3J0POBEIO U KU3HU JIIOEH;

OCO3HAaHUA ITOCJIEACTBUI M HENPUATUS BPEIHBIX anBLIqu (ymotpebneHus
AJIKOT0JIsI, HAPKOTUKOB, KypPEeHHS),

S) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIeIOBATENBCKO
JeATeIbHOCTH, OOIIEeCTBEHHO IIOJIE3HOM, TBOpPUECKOW W APYyTHX BHIAX
NesITeIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B pELIeHUH IIPaKTUYeCKUX 3aaad
COLIMAJIBHOM HalpaBJIEeHHOCTH (B paMKaX CBOEro Kiacca, IIIKOJIEI);
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HHTEpEeCa K MPaKTHIECKOMY U3yUeHHIO NPO(eCcCuii pasinIHOro poja, B TOM
qpclle Ha OCHOBE IPHMEHEHNUS IPEIMETHBIX 3HAaHUH 110 XMMUWY,

yBa)KeHHUs K TPy, TOASIM TpyJa ¥ pe3ybTaTaM TPYIO0BOH NeITebHOCTH;

TOTOBHOCTA K OCO3HAHHOMY BBIOOPY HHAMBHUIYallbHOW TPaeKTOPHU
obpasoBanus, Oynyuieil mpodeccHd M peanu3alid COOCTBEHHBIX JKH3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U
HOTpeOHOCTEH 001IECTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSI:

HKOJIOTUYECKH IIe]IecCO00pa3sHOro OTHOIIEHUS K INPHUpPOJE, KaK HCTOUYHUKY
CYILIECTBOBaHUS XXU3HU Ha 3eMIl€;

MOHMMAHUS TJIOOANBHOIO0 XapakTepa SKOJOTHYECKHX IpoOJIeM, BIHMAHHS
SKOHOMMYECKHUX IIPOIECCOB Ha COCTOSHUE IIPUPOIHOM U COLMATIBHON CPEIbI;

OCO3HAaHUS HEOOXONUMOCTH MCIIOJIb30BAHUS JOCTHXKEHUH XUMHM A
pelIeHus BOIPOCOB PalliOHAIBHOTO IIPAPOAOIIONE30BaHHUS,

AKTUBHOTO HENPUATHS OeHCTBUI, IPUHOCIIIUX BpEA. OKpPYKarouen
IPUPOIHON Cpele, YMEHHs HMPOTHO3MPOBATh HEOIAaroNnpUSATHEIE KOJOTHYECKUS
IIOCJIEICTBHS MIPEeIIIPHHUMAEMBIX IeHCTBUN U IPENOTBPALIATh HX;

HAJIM4Ms PA3BUTOTO 3KOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTUIECKON KyJIbTYPBHI,
OTIbITA IesTeIIbBHOCTH HKOJIOTUYECKOM HaIlpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS MMH B II03HABaTeJbHONW, KOMMYHHKATHBHOM M COLHMAIIBHOM
NpaKTHKe, CIOCOOHOCTH ¥ YMEHHMS aKTHBHO IIPOTHBOCTOSATH HIEOJIOTHU
xemohoouu;

7) HEeHHOCTH HAYYHOI0 NO3HAHMA:

C(OPMHUPOBAHHOCTH MHPOBO33PEHUs, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKU U OOLECTBEHHON IIPAKTHUKH,

IOHUMAaHus creuudUK XWMHUKM KaK HayKd, OCO3HaHHMsi €€ poild B
(OpMHPOBAaHUU PAIMOHATIHHOIO HAyYHOIO MBINUICHHS, CO3JaHMU IEJIOCTHOIO
IpeacTaBieHuss 00 OKpYXKaloLleM MHpe KaK O €IUHCTBE MPHUPOABLI U YelIOBeKa, B
NO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIleHuH IpoOneM COXpaHEeHWs
IIPUPOTHOTO PAaBHOBECHS;

yOeXXIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHHM JJI  COBPEMEHHOM
[UBWIM3AIMH: B €€ T'YMaHHCTHYECKON HAlPaBICHHOCTH M BAXXHOM POJIM B CO3IaHIH
HOBOM 0a3pl MarepuajbHOM KyIBTYpHI, pEIICHHH TIIOOATBHBIX MpobieM
YCTONYMBOTO Pa3BUTHS YEJOBEUESCTBA — CBHIPHEBOM, SHEPreTHYECKOM, MAIIEBOM U
HKOJIOTHYECKOM O€30IIaCHOCTH, B Pa3BUTHH MEIUIMHBI, OOECIIEYEHHMH YCIOBHH
YCIIEIHOTO TPY/Ia ¥ 9KOJIIOrHYeCKH KOM(OPTHOH JKU3HU KaXKA0Tr0 WieHa 001IecTBa;

€CTECTBEHHO-HAYYHOU TI'pPaMOTHOCTH: IIOHMMAHHUS CYIIHOCTH METOJIOB
II03HAHMsI, MCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh
TOJTyYaeMble 3HaHUsS I aHaIu3a U OOBSICHEHHUS SBICHUM OKDPYXAIOIIEro MUpa H
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TIPOUCXOIALIUX B HEM M3MEHEHUH, yMEHUs IeNaTh 000CHOBaHHBIE 3aKJIIOYEHNS Ha
OCHOBE HayYHBIX (JAKTOB ¥ HMEIOLIMXCS JAHHBIX C IEITBIO IOJIy 1eHIA JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOGHOCTH CAMOCTOSTEIBHO HCIONb30BaTh XUMHYECKHE 3HAHMA U
pelenys mpoGeM B PeabHbIX KU3HEHHBIX CUTY allUsiAX;

MHTepeca K TIO3HAHHIIO U HCCIIEN0BATeNbCKOH NeATeIbHOCTH;

[OTOBHOCTH ¥  CIIOCOGHOCTH K  HempephlBHOMY — OOpasOBaHHMIO U
caMOOOPA30BaHMIO, K aKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHMHA 10 XMMHH B
COOTBETCTBHUH C JKM3HEHHBIMHU ITOTPEOHOCTIMY;

MHTepeca K OCOOEHHOCTSM TpyZa B Pasid+HbIX cthepax mpodeccHoHaNTBHOU

IesITeNbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATHI

MeTarpeaMeTHbIE Pe3yIbTaThl OCBOEHHs Y4eOHOro mpeiMera «Xumus» Ha
ypOBHE CpenHero odmiero 00pasoBaHus BKIIOIAIOT:

3HauMMble VI (GOpPMHUpOBAaHMS  MHUPOBO33PCHHUS o0yJaromuxcs
MK THCIAIUTHHAPHEIE (MEXIpeIMEeTHbIC) OOLICHAY HbIE MOHATHSA, OTPAKAIOIIHE
[IeJIOCTHOCTh HAy4YHOM KapTHHbI MHUpa H crelM(prKy METOIOB IO3HAHMI,
JMCTIONB3YeMBIX B €CTECTBEHHBIX HayKax (MaTepys, BEIIECTBO, SHEPrusd, ABICHUE,
IpoLecc, CUCTeMa, HaydHBIH (aKT, IPUHIKI, TANOTe3a, 3aKOHOMEPHOCT, 3aKOH,
Teopusi, HCCIIeJOBaHKe, HabIo/IeHUe, U3MEPEHNE, SKCIIEPUMEHT 1 IpyrHe);

yHHBepCaNbHbe yueOHbIe JeHcTBys (IO3HABATENbHBIC, KOMMYHNKATUBHEIC,

PETYJISTUBHEIE), obecIieynBarolIye (bopMUpOBaHHE (yHKIIMOHAJIBHOM
IPaMOTHOCTH U COLUAIBHOM KOMIIETEHIIH 00y JarommXCs;
CIIOCOOHOCTH 00yJaromumxcs UCIIOJH30BaTh OCBOCHHBIE

MEKTACIUILTHHAPHbIE, MIPOBO33PEHIECKHE 3HAHUA U yHHUBEPCAILHBIC y4eOHBIE
JefCcTBYS B IO3HABATEIBHOM U COLMAIBHON NIPaKTHKE.

MeranpeMeTHbIE Pe3yNbTaThl OTPAXAIOT OBJIAJICHHE YHMBEPCAILHBIMU
yueOHBIMA  IO3HABATEIBHBIMHM, ~ KOMMYHHUKATHBHBIMM M peryJATUBHBIMU
JIeICTBUSIMH.

Osaagenue YHHBepcaabHbIMH yueOHbIMH NO3HABaTeJbHbLIMH
aedcTBUSIMM:

1) 6azoBble JOrH4YeCKUe AeHCTBHA:

CaMOCTOSTENBHO  (POPMYyNIHpOBaTh U aKTyaJlH3UPOBAaTh npobnemy,
BCECTOPOHHE €€ pacCMaTpUBaTh,

OmpeNeNATh LeIU JeATEeNbHOCTH, 3a/iaBasd [apameTpbl M KpUTCPHH ux
JIOCTHIKEHHUS, COOTHOCHUTD Pe3YJIbTaThl AEATEIBHOCTH C IOCTaBICHHBIMA ICIAIMHU;

JCIIONB30BaTh TIPU OCBOGHHH 3HAHWHA MPUEMBI JIOTHIECKOro MBIIUICHUT —
BBIIEJIATh XapaKTEpPHBIe IPU3HAKH TOHATHN U yCTAHABIMBATh MX B3ANMOCBA3D,



HCIIONIB30BaTh COOTBETCTBYIOINHE TIOHATHS [JIsl OOBSICHEHHUs OTAEIBHBIX (paKTOB
SIBJICHUIA;

BHIOMpATh OCHOBaHWS M KPUTEPUM IS KnaccuUKaiu BEIIECTB H
XUMHUYECKHX PEaKLIUH;

yCTAHABJIUBATh I[PUYMHHO-CIIEJICTBEHHBIE CBS3M MEXAy H3Y4aeMbIMH
SBJICHUSIMU;

CTPOMTH JIOTUYECKHE pacCykJIeHus: (MHIyKTHUBHBIC, HIEAYKTUBHBIE, IIO
AHAJIOTMH), BBISBIITH 3aKOHOMEPHOCTH M INPOTHBOpPEYUS B pPacCMaTpUBAEMBIX
SBJIEHUAX, (POPMYJITHPOBAThH BBIBOJBI U 3aKIIIOYCHUS;

IPUMEHATH B Ipolecce IO3HAHMs, UCIOIb3yeMble B XUMUM CHMBOIIMYECKUE
(3HAKOBBIE) MOJIENIH, IPE0OPa30BEIBATE MOZIEBHEIE IPENCTABICHUS — XUMUYCCKHH
3HaK (CHMBOI) 2JIEMEHTa, XUMUIecKas GopMyia, ypaBHEHUE XUMUIECKON peaKIuu
— OpH pellleHuH ydeOHBIX ITO3HABATENBHBIX M NPAKTUYECKUX 3alad, NMPUMEHATH
Ha3BaHHbBIE MOJEIbHBIE MIPEACTABICHNS Ul BLIABJICHUS XapaKTepHBIX IPU3HAKOB
U3y4aeMBIX BELIECTB M XUMHUIECKHUX PEaKIInH.

2) 6a3oBble HeCIe0BaTe/IbCKHE NeHCTBHUS:

BJIAZETh OCHOBAMM METOJOB HAay4YHOrO ITO3HAHMS BEIIECTB M XUMHUYECKUX
peaKnui; .

(GopMyTHpOBaTh LeIH U 3aa4i MCCIIEN0BaHNsI, HCIONb30BaTh IOCTABICHHEIE
¥ CaMOCTOSITEIBHO C(OPMYJMPOBAHHBIE BOIPOCHI B Ka4yeCTBE HHCTPYMEHTA
[IO3HAHWS M OCHOBHI IJI ()OPMHUPOBAHUS T'MIIOTE3BI IO MPOBEPKE MPaBUIBHOCTU
BEICKAQ3bIBAEMBIX CYXICHMUI;

BlIaleTh HABBIKAMH CAMOCTOATEIBLHOrO IUIAHUPOBAaHUSA MW IIPOBEACHUS
yUEeHHYECKHX 3KCIIEPMMEHTOB, COBEpPIICHCTBOBATh YMEHHS HAOMIONATh 32 XOAOM
TIpollecca, CaMOCTOSTENBHO IIPOTHO3HPOBAThH €ro pe3ynbTaT, (OpMyIHpOBaTh
00001IeH s U BEIBOJBI OTHOCUTEIHHO JJOCTOBEPHOCTH Pe3yJIbTaTOB UCCIICNOBAHM,
COCTABJIATH 0GOCHOBAHHBIH OTYET O IPO/eNaHHOM paboTe;

NpHOOPETaTh ONBIT yYEHHYECKOH HCCIENOBAaTEeNbCKOH M MPOSKTHOH
IeATENbHOCTH, IPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
TIOMCKY METOIOB PEIIeHUs NPaKTHYECKHUX 3a/1a4, IPUMEHEHHIO pa3InIHbIX METO/I0B
ITO3HAHMS. |

3) paGora ¢ nndopmanmen:

OpHEHTHUPOBAThCS B Da3MYHBIX KCTOYHMKAX HHGpopMamuu (Hay4HO-
IOMyJIApHAs JHMTeparypa XUMHYECKOTO COAepPXKaHMA, CIIPaBOYHBIE MOCOOHS,
pecypchl VHTepHeTa), aHATM3UPOBATh MHGOPMALMIO PasIMIHBIX BUAOB U (opM
MIpeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh ;1
HEIIPOTHBOPEUUBOCTH;



hOpMYNIHpPOBATE 3AIPOCH M MPUMEHSTH PaslIMYHbIe METOIBI MPH IOMCKE 1
otbope HMH(MOpPMALHUH, HeoOXOIUMON Uil  BHIMONHEHHWS y4eOHBIX —3a]ad
OIpe/IeIEHHOTO THIIA,

IPHOGPETaTh OMNBIT KCIONB30BaHMS UH(MOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH 1 pa3IMUHBIX TIOMCKOBBIX CHCTEM,

CAMOCTOSTENFHO  BBHIOMpATh  ONTHMANBHYI0  (OpMY — NPEACTABICHU
uH(GOpMaImH (CXeMBI, TPaQUKH, IuarpaMMBbl, TaGIMIB], PACYHKH U IPYTHE),

JICIIONB30BATH HayYHbIH A3BIK B KAYECTBE CpeICTBA IPH paboTe ¢ XHUMHYECKON
pH(OpMarell: MPAMEHATh MEXIIPSIMETHBIE (hu3nueckue U MaTeMaTHIECKUE)
3HAK{ ¥ CUMBOJIBL, GOpMyYJIBI, a00peBUaTypbl, HOMEHKIATYPY;

ACIONB30BaTh M IpeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHME CPCIACTBA
HArJISTHOCTH.

OBJajeHNe YHHBEPCAIbHBIMA KOMMYHHKATUBHBIMH eHCTBUAMH:

3a[aBaTh BOMPOCH [0 CYLIECTBY 00CYK/1aeMOi TeMBI B XOJIe Axaora U/Au
JMCKYCCHH, BBICKasblBaTh Hjed, (OpMyIHpOBaTh  CBOW  IPEJIOKEHMA
OTHOCHTEJILHO BBIIIOJIHEHMS IPEJIOKEHHON 3a/1a4H;

BHICTYIIATh C TpPE3eHTAlHell pPe3yNbTaToB IO3HABATENBHON JESTENHOCTH,
TIOJIyYeHHBIX CAMOCTOSITEIIFHO UM COBMECTHO CO CBEPCTHUKAMI [PH BBIIOTHEHIH
XAMMYECKOTO 3KCIIEPHMEHTA, MPAKTHUECKOH paboThl IO MCCIIENOBAHMIO CBOMCTB
U3ydaeMbIX BEIIECTB, pPeau3aluy yIeOHOro IpoeKTa 1 (GopMynupOBaTh BEIBOABI
10 pe3ysbTaTaM MPOBENEHHBIX HCCIENOBAHUN IMyTEM COTTIACOBAHHA IIO3ULIUI B
Xozie 00CYKIeHUS U OOMEeHa MHEHHUSIMU.

OBJiajieHHe YHHBEPCAJILHBIMH Pery/IiTABHLIMH AeHCTBHAMU:

CaMOCTOSTENPHO IUIAHUPOBAaTh ¥ OCYLIECTBJISATH CBOIO IIO3HABATCIIBHYIO
NeSTeNFHOCTh, ONpeneisiss eé ILend M 3ajayd, KOHTPOJIMPOBaTh M IO MEpe
HEOGXOMMMOCTH KOPPeKTHpOBaTh MpejjlaraeMblii alrOpPHTM ACHCTBHH MpH
BHITONHEHMM YYeOHBIX ¥ HCCIEZOBATeNbCKUX 3a7ad, BBIOHPATh Haubonee
5 (GEeKTHBHBI CIOCO0 MX pelleHust ¢ y4ETOM MONy4eHHs HOBBIX 3HaHUA O
BEIIECTBAX ¥ XUMUIECKUX peaKLHsiX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOEH IEATENHOCTH HA OCHOBE CaMOaHaIn3a 1
CaMOOIICHKH.



NPEAMETHBIE PE3YJIBTATBI

11 KJIIACC

[IpeqMeTHBIe pe3yibTarhl OcBoeHHs Kypca «OOmas ¥ HeopraHiveckas
XUMUS» OTPAKAIOT:

c()OPMHUPOBAHHOCTh ~ IIPEACTABIEHMH: O XUMHUYECKOH COCTAaBJISIIOLIEH
ecTeCTBEHHO-HAay4YHO! KapTHHBI MHPa, POJIK XMMHUH B IIO3HAHUH SIBIICHUH IIPUPOJIBI,
B (hOPMUPOBAHMM MBILUICHHS M KyJbTYpbl JIUYHOCTH, €€ (yHKIIHOHAIIBHOH
IPaMOTHOCTH, HEOOXOAUMOH I pelIeHHs MPAaKTHISCKHUX 3a/a9 ¥ IKOJIOIHICCKH
0GOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 30POBBIO U IIPUPOIHON Cpene;

BlIaJeHre CHUCTEMOM  XMMHUYeCKUX  3HaHWH, KOTOpas  BKIIOYAeT:
OCHOBOIOJIATAIONHE MOHSTHS (XUMHYECKUH DIEMEHT, aToM, H30Tom, S-, p-, d-
SJIeKTPOHHBIE OpOHMTAIM aTOMOB, HOH, MOJIEKyNa, MOJb, MOJAPHBIM 00BEM,
BAJICHTHOCTH, 3JIEKTPOOTPUIATENbHOCTD, CTENEHb OKHCIICHUS, XMMUIECKas CBS3b
(KOBalleHTHas, HOHHAs, METAJUINYeCKasl, BOJOPO/IHAs), KPUCTAIINIECKas PEIIETKa,
THMBI XAMHYECKMX  pEaKkiuil, pacTBOP, OJEKTPOJIUTBI, HEDJIEKTPOJIHTEL,
3JIEKTPONIUTAYECKAss UCCOLHUAIMsSA, OKHUCIUTE]b, BOCCTAHOBHUTENb, CKOPOCTH
XAMUYECKOH DPEaKIMH, XAMHIECKOe DPABHOBECHE), TEOPUHM U 3aKOHEI (Teopus
DJIEKTPOJIUTHYECKON NUCCOIHAINHY, nepuoauveckuit 3akon JI. M. MeHnpeneesa,
3aKOH COXPaHEHHs] MacChl BEIECTB, 3aKOH COXPaHEHMs U NPEBPAIlCHUs SHEPIUH
IPH XUMHUYECKMX DPEaKIUsX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUI A3BIK XMMHH,
MHpPOBO33pEHUYECKHe 3HAHUA, JIeXKallle B OCHOBS NOHMMAHMA IPUYAHHOCTH U
CHCTEMHOCTH XWMHYECKUX sBJIEHMH, (PaKTONOTMYECKHE CBEJEHMS O CBOWCTBAX,
cocTaBe, MONyIeHuH U Ge30macHOM HCIOIb30BaHMU BaKHEUIINX HEOPraHUIEeCKHUX
BEIIIECTB B OBITY U MPAKTUYECKOM EATSIIBHOCTH Y€I0BEKa,

c()OpPMHUPOBAHHOCTh YMEHUH BBIABIATE XapaKTepHBIE NPU3HAKK MOHATHH,
YCTAaHABIMBATh UX B3aHMOCBA3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHATHS IPH
ONHCAHUU HEOPTraHMIECKUX BEIECTB U UX NPEeBPAIeHUH;

c(OpMHUPOBAaHHOCTh YMEHH HCIIOJIb30BaTh XMUMHUYECKYIO CHMBOIHMKY s
cocraBieHMs (GOpMyJ BEIIECTB M YPaBHCHHH  XUMHYESCKHX peakium,
cucteMaTrdeckyro HomeHKIaTypy (IUPAC) u TpuBHajbHBIe Ha3BaHHA OTAENBHBIX
HEOpraHMYecKHX BellecTB (yrapHblif ras, yIrJIEKHCIBIA ra3, aMMHaK, raméeHas
M3BECTh, HETalISHas U3BECTh, IUThEBAs COJa, IUPHUT U JPYTHE);

c()OpMHUPOBAHHOCTh YMEHHH ONPENEATh BAJICHTHOCTh M CTENCHD OKHCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHHAX Pa3MYHOTO COCTaBa, BHJ XHMHYECKOH
cBs3U (KOBaJIGHTHAs, MOHHAsl, METAJUIMYeCKas, BOJOPO/HAsA) B COSAMHEHHUAX, THII
KPUCTAIMYECKONH PELIETKY KOHKPETHOTO BEINeCTBa (aTOMHas, MONEKYyIApHas,



VOHHAsl, MEeTaJUIMYecKas), XapakTep cpefpl B BOAHBIX PacCTBOpaxX HEOPraHMIECKUX
COEeIMHEHHUI,

c(OopMHPOBAHHOCTb yMEHUH yCTaHaBIIUBATh MIPUHAJIEXHOCTD
HEOPraHWYECKHX BEUIeCTB II0 HMX COCTaBy K ONpPENENEHHOMY . KJIaccy/rpymme
coeMHeHmii (IMPOCThIe BeIeCTBA — METAJUIBI U HEMETAJUIbl, OKCUABI, OCHOBaHHS,
KHCIIOTEI, aM()OTEPHBIE TUAPOKCHIBI, COJIN);

c(hOpPMUPOBAHHOCTH YMEHHUI PaCKPHIBATh CMBIC MEPHOANIECKOro 3aKkoHa JI.
. MenzeneeBa U IeMOHCTPHPOBATh €r0 CUCTEMAaTH3UPYIOLIYIO, O0bACHUTENBHYIO
M IIPOTHOCTUYECKYIO (DyHKIIHH;

CcOPMHPOBaHHOCTh yMEHHH XapaKTepU30BaTh OSJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »5JeMeHToB 1—4 mepuonoB Ileproauyeckoir CHCTEMBI
xumudeckux snaemeHTtoB Jl. M. MengeneeBa, HUCHONB3ys MOHATHA «S-, P-, d-
DIIEKTPOHHBIE OPOUTAIHY, «3Hepremriecxne YPOBHI», 0OBSICHITh 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XMMMYECKHMX SJIEMEHTOB M HUX COCAUHEHHH IO IIepHojAaM U
rpynnam Ileproamdeckoil ciucTeMbl XuMudeckux snementos [I. M. Menneneesa;

c(OPMHUpPOBAHHOCTh ~yMEHMH  XapakTepu3oBaTh (ONMCHIBAaTB) — oOIIHe
XUMHYECKHEe CBOMCTBa HEOPraHWYECKHX  BEIECTB PasMYHBIX  KJIACCOB,
IIOATBEPXKIATh CYIIECTBOBAaHHE TIEHETHYECKOH CBSI3U MEXAy HEOpraHUYECKHUMH
BEILIeCTBaMH C IIOMOILLIO YPaBHEHH COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIUH;

chOpMHUPOBaHHOCTh YMEHUS KIaCCHQUIHMPOBATh XMMHUYECKHE pPEaKLUHH I10
Pa3IMYHBIM IpU3HaKaM (YUCIy M COCTaBy DPEardpyrolliX BeIlECTB, TEIIOBOMY
3 (heKTy peaKi¥i, U3MEHEHHIO CTelleHeil OKHCIEHHUsS 3JIE€MEHTOB, 00paTUMOCTH
PEeaKIy, yJacTHIO KaTalliu3aTopa);

cOPMHUPOBAHHOCTh YMEHUH COCTaBIATh yPaBHEHHUS PEaKUWi pa3iuIHBIX
THIIOB, IIOJHBIE ¥ COKpAIIEHHBIE YpaBHEHHs peaKkluii HOHHOro OOMEHa, yIUThIBasd
YCIIOBHS, IPH KOTOPBIX 3TH PEAKIIMU MIYT O KOHIIA;

C(OPMHUPOBAaHHOCTh YMEHHH IIPOBOAMTE peakiMH, ITOATBEPXKIAIOIIUe
KAYEeCTBEHHBIH COCTaB pa3IMYHbIX HEOPraHWYECKMX BEIIECTB, pPaclno3HaBaTh
OIIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOLIUE B BOAHBIX PaCTBOpax HEOPraHUYECKUX
BEILLECTB;

COPMHUPOBAHHOCTh YMEHHUH PpacKphlBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHUTENHHEIX PEAKIUil MOCPEICTBOM COCTaBICHHUs 3JIEKTPOHHOro OanaHca
BTUX peaKIi;

c(hOpMIPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM
peakiiy OT pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIICHHS XUMUIECKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bosaeiictsus (npuniui Jle IlaTtense);

COPMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XHUMHYECKHE IPOLECCHI,
JNeXalye B OCHOBE IIPOMBIIUICHHOTO IONYy4YeHHs CEPHOM KHCJIOTHI, aMMHaKa, a



Takke CQOPMUPOBAHHOCTH IPEACTaBICHMI 00 OOLIMX HAayYHBIX NPUHIMIAX U
SKOJIOTHYECKUX MPOoOiieMax XUMUYECKOIO IIPOU3BOJICTBA;

c)OPMHUPOBAHHOCTh YMEHMI IPOBOJUTL BBHIUMCIEHUS C HCIOJIB30BAHUEM
HOHSTHS «MaccoBas J0JIs BEIECTBA B PACTBOPE», 0OBEMHBIX OTHOILEHHH a30B IIPU
XAMUYECKAX PpeaKIMsX, MacChl BeIlecTBa WIM O0bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM 00BbEMY OJHOTO M3 YYacTBYIOIIUX B PEaKIUH
BeI[eCTB, TeIIoBOro 3¢ ¢eKxra peakuud Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl
BEIL[eCTB, IPEBPALICHUS i COXPAHEHHs] SHEPIUH;

cpOpMHpPOBAHHOCTS yMEHHUI COOIONAT PaBHIIa TOTB30BAHUS XUMIYECKOH
mocyzoif M 1aGopaTopHBIM 06GOpYJOBAaHHEM, a TaKXkKe IpaBuWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMH IO BBIIIOJHEHHIO JaOOpPaTOPHBIX
XUMHUUYECKHUX OIIBITOB; '

c(hOpPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHATH XHUMHUYECKUH
SKCIEPUMEHT (pa3jioxKeHue IIepOKCHa BOJOPOJa B NPHCYTCTBUH KaTalu3aTopa,
ompejiejieHHe Cpexsl PAacTBOPOB BELIECTB C IOMOINBIO  YHHBEPCAIBHOIO
MHIUKATOPA, BIMSHUE Pa3MYHBIX (aKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIyH,
peaKIuM HOHHOTO OOMeHa, KaueCTBEHHble peaklHd Ha Cyib(ar-, KapOoHatr- U
XJIOPHUI-aHAOHBI, Ha KaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTANIBHBIX 3a/1a4 II0
temam «Metamie»y U «HeMeTamisl») B COOTBETCTBHH C IIPaBHJIaMU TEXHHUKHU
6e30MacHOCTH TIpH OOpalIeHUH ¢ BEIEeCTBaMH U 1ab0paTOpHBIM 000pyAOBaHUEM,
TIPeCTABNATh pE3yJIbTaThl XMUMHYECKOTO OKCIEpUMEHTa B (opMe 3alucH
ypaBHEHHIA COOTBETCTBYIOIIMX PeaKLui U (OPMyYTMPOBATh BEIBOJIbI HA OCHOBE 3TUX
pe3yJbTaToB;

cOpMHUPOBaHHOCTh YMEHUIl KDUTHUYECKH aHAIU3UPOBATH XHUMHYECKYIO
MHQOPMALMIO, MONyYaeMyl0 W3 pasHBIX HCTOYHMKOB (CPEACTBA MaccOBOH
KOMMYHHUKaIwu, IHTepHET U ApyTHUX);

cOPMHPOBAHHOCT, ~ yMEHHH  coOmofaTh  MpaBuia  OKOJIOTUYECKH
1e71eco00pasHoro MmoBeNeHWs B OBITy M TPYAOBOM IESTENBHOCTH B LEIAX
COXpaHEHMsI CBOETO 3[OPOBbS U OKPYXKAOIEH MPUPOIHON Cpelbl, 0CO3HABATh
OMacHOCTh BO3JEMCTBHS Ha XKHBBIE OPraHU3MbI ONPENENIEHHBIX BEIIECTB, TOHNUMAs
cMbicyt mokaszatens IIJIK, MOSCHATH Ha MpUMepax CIIOCOOBl YMEHBINCHHS |
NPeJOTBPAIEHUS UX BPEIHOTO BO3JEHCTBHS Ha OPraHU3M YeI0BeKa;

171 00YYArOIIUXCS ¢ OTpaHUYEHHBIMHA BO3MOXKHOCTSIMH 3IOpPOBBS: YMEHHUE
NPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYNHBIX METOHAX IO3HAHWS BEIIECTB U
XUMHUYECKUX SIBICHUM;

VIS CIIENBIX M CHa0OBHIANIMX OOydJarolMXCs: YMEHME HMCIIOJIb30BaTh
penbeHO-TOYeUHYIO cucTeMy oOo3HadeHui JI. bpaiins mns 3anucu XMMHIECKUX

dbopmyI.
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Ne

n/a

HaumMmenoBanue

pa3aeyioB M TEM
NPOrpaMMBl

KoaunyecTBO 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTHYecKHE
padoThI

DJ1IeKTPOHHbIE
(uudpoBbIe)
oGpa3oBaTebHbIE
pecypchl

Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHM

Crpoenue
aTOMOB.
INepuoauueckuit
3aKOH U
1.1 Ilepuonuyeckas 3
cucTeMa
XMUMHYECKHUX
anemenToB /. U.
MeHnneneena
Crpoenue
BEIIECTBA.
1.2 4
Msuoroo6pasue
BEIIECTB
13 XuMHUYECKUE 6 1 1
peaknuu
Uroro mo paszaeiy 13
Pasgen 2. Heopranumyeckasi XumMust
2.1 MeTtabl 6 1
80 Hemerannsl 9 1 1
Ces3b
23 HEOpraHNYECKUX )
U OpraHNYECKUX
BEIICCTB
Hroro no pasueiny 17
Pasgen 3. Xumus H KH3Hb
3.1 XuMHS ¥ )KU3HD 4
Hroro o pazaeiy 4
OBIEE
KOJIMYECTBO
4
YACOBIIO 2 2 2

[TPOT'PAMME
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Ne
n/
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Tema ypoka
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padoThI

IIpakTnyec
KHe
padoThI

Hdara
H3y4€eH
us

DJIeKTPOHHBI
e undposnIie

obpa3oBaTe

bHbIE

pecypcnl

XuMu4ecKun
3IIEMEHT. ATOM.
OnexkTpoHHAas
KOH(UTYpaLys
aTOMOB

[Mepuomuaeckuit
3aKOH U
ITepuonuyeckas
cucreMa
XUMHYECKUX
snemenTos J1. U.
MeunneneeBa, UxX
CBSI3b C
COBPEMEHHOMI
TEOpUEH CTPOCHUS
aTOMOB

Bxomuas
KOHTpOJIbHAs paboTa.
3aKOHOMEpPHOCTH
U3MEHEHHS CBOMCTB
XUMHYECKHX
3JIEMEHTOB U MX
COEIMHEHHU I10

rpymmnaM ¥ IepHoam.

3HaveHue
[IEPHOANIECKOTO
3aKOHA U CHCTEMBI
XUMHYECKUX
snmementoB J1.1.
Meneneesa B
pa3BUTUH HAyKH

Crpoenue
BEIIECTBA.
XuMuueckas CBA3b,
€€ BUJIBL;




MEXaHU3MBI
o6Gpa3oBaHUs
KOBAJIEHTHOM CBS3H.
Bonoponnas cB3b

BaneHTHOCTE.
DneKTpoOTpHULIATED
HOCTh. CTereHb
OKHCJICHHS.
Bemectra
MOJIEKYJISIPHOTO ¥
HEMOJIEKY JISIPHOTO
CTpOEHUs

Ilousarue o
JIACTIEPCHBIX
CHUCTEMaX.
HcTunnBIE U
KOJUIOUTHBIE
PacTBOPEL.
MaccoBas 101
BEIECTBA B
pacTBope

Knaccudukarus u
HOMEHKIJIaTypa
HEOPraHMYECKUX
COEIMHEHHUI.
I'eneTnyeckas CBI3b
HEOPraHUYECKUX
BEIIECTB,
pa3IMYHBIX KJIacCOB

Knaccudpukanus
XUMHYECKUX
peaxiuii B
HEOPraHHMYECKOH U
OpraHNuYECKOM
XUMHH. 3aKOH
COXpaHEHUS MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MIpEeBpaICHUS
SHEpPruy MpH
XUMHYECKHUX
peaxiuax




CxopoCTh peakIuu.
O6patumsle
peaKIuu.
XUMHYECKOE
paBHOBECHE

10

[IpakTudeckas
pabota Ne 1.
«Bnusaune
pa3INYHbBIX
¢axTOpOB Ha
CKOpPOCTh
XHMHYECKON
peaKIim»

11

DJIeKTPOIUTHYECKAS
JACCOLIAAITUS.
[lonsarue o
BOJIOPOJTHOM
mokazareie (pH)
pactBopa. Peakuuu
HOHHOTO OOMeEHa.
IMamponus
OpraHU4YecKUX U
HEOPraHMYECKUX
BEIIECTB

12

OKUCITUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu. [lonsTue
00 3JIeKTpOIH3e
pacIuIaBoB U
pacTBOPOB COJIEH

13

KoHnTtponbHas
paboTa o pazzeiy
«Teopernyeckue
OCHOBBI XUMUU)

14

MerTaisl, uX
IIOJIOXKEHUE B
[Tepuoauueckoi
cUcTEME
XUMHYECKUX
anemenTos J]. U.
MeuneneeBa u
0COOEHHOCTH




CTPOEHHS aTOMOB.
O61mue ¢puznyecKue
CBOICTBa METALJIOB

15

CrtaBbl METAJIJIOB.
DNEeKTPOXUMHYECKU
i s HanpsDKEHUH
METaJJIOB

16

XuMHU4YeCcKue
CBOMCTBa
Ba)XKHEHIIINX
MeTaJJIOB (HAaTpHii,
KaJIHM, KaJIbITUH,
MarHui, aJJFlOMHHUN)
H UX COeTUHECHUIM

17

XHUMHYECKIE
CBOJCTBA XpOMa,
MEeIH B uX
COCIMHEHUHN

18

XuMHYECKHUE
CBOIMCTBA IIUHKA,
J)Kelesa U ux
COCIMHEHUI

19

[TpakTueckas
pabota Ne 2.
"Pemenue
OKCIIEPUMEHTAIbHEI
X 3aa4 10 TeEMe
«Metaynsn»"

20

Hemeramnel, ux
IIOJIOXKEHHE B
[Tepuoaguueckoi
cucreMme
XHMHYECKUX
snemeHToB JI. U.
Menneneesa u
0COOEHHOCTH
CTPOEHHSI aTOMOB

21

Ousnyeckue
CBOICTBa
HEMETaJJIOB.
Amnorponus
HEMeTaJlIoB (Ha




prMepe
KHCJIOPOZa, CEPBI,
dochopa u
yIaepoa)

22

XuUMH4YeCKue
CBOMCTBA
raJIOreHOB, CEphI U
HUX COSTMHECHUI

23

XuMuJyecKue
CBOMCTBA a30Ta,
(dbocdopa u ux
COeIUMHEHUI

24

XUMHYECKHE
CBOMCTBA yIJIEpOAa,
KpPEMHHUS U UX
COeqUHEHUI

25

[IpumeneHue
BaXKHEHUIIINX
HEMETAJIOB U UX
COECIMHEHMI

26

O0600menue n
CHCTEMaTHU3aIs
3HaHUH 10 TEME
«HemeTamnaby.
Brraucnenus mno
ypaBHEHUSIM
XUMHYECKUX
peaxkuui u
TEPMOXUMHYECKUE
pacy€ThI

27

[IpakTuyeckas
pabora Ne 3.
«Perenue
9KCIEPUMEHTAIHHBI
X 3a7a4 [0 TeMe
"Hemertamisr"»

28

KonTponbHas
paboTa 1o TeMaM
«MeTtamibl U
«Hemetasei»

29

Heoprannyeckue u
OpraHu4ecKue




KHCJIOTBL
Heopranuueckue u
OpraHu4YeCcKue
OCHOBAHUSA

30

AmboTepHBIE
HEOpraHU4IecKue u
OpraHu4YecKue
COEIUHEHHS.
I'eneTHyeckas CBSI3b
HEOPraHUYECKUX U
OpraHuYeCKUX
BEIIIECTB

31

Pomnp xuMuu B
obecreyeHU
9KOJIOTHYECKOH,
SHEePreTHYECKOM H
MHIIEBOMN
0e30I1aCHOCTH,
pasBUTHH
MeIUITMHBI

32

Urorosas
KOHTPOJIbHAS
pabora.
IIpencrapieHus 06
o0IHMX HAY4YHBIX
IpUHIKAIAX
IIPOMBIIIIEHHOT'O
MOJTy YSHHUS
BaOXHEHUIIHX
BEIIECTB

33

YenoBek B MUpE
BEILECTB U
MaTepuaioB

34

XuMus U 300pOBEE
YeJI0BeKa

OBIIEE KOJIMYECTBO
YJACOB IIO
[TPOI'PAMME

34




YYEBHO-METOANYECKOE OBECHIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

METOANYECKHUE MATEPUAJIBI JUISI YUUTEJISA

I PPOBBIE OBPA3OBATEJBLHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



