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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeaHEro o0miero oopa3zoBaHus pa3padoTaHa Ha OCHOBE
®OenepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelrepalibHOil 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (DPOII COQO), npencraBieHHbIXx B DenepaqbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTeNbHBIX opraHm3anusax Poccuiickoii denepanuu, pean3yomuXx OCHOBHBIE
00pa3oBareyibHbIe MPOTPAMMBbI, U OCHOBHBIX MOJOXKEHUU «CTpaTeruu pa3BUTHUs BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.)

OcHOBY MOJXOA0B K pa3pabOTKe MPOrpaMMBbI IO XUMHH, K ONPEACTICHUIO 00IIeH cTpaTeruu
0o0y4YeHHs, BOCIUTAHMS M Pa3BUTHUS OOYYaIOIIUXCS CPEICTBAMU Y4eOHOTO IpeaMeTa «XHUMUs»
st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIeNTyalnbHble nojoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUY ¢ TaHHBIMH TOJIOKCHUSIMH TTpOrpaMMa 1o XuMuu (0a30BbIi YPOBEHB) HA
YPOBHE CpeHero 00Iero 00pa3oBaHus:

yCTaHaBIMBaeT 00s3aTeNbHOE (MHBAapUAHTHOE) MPEIMETHOE COAEpKAHHE, OMpeesieT

KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC €TI0 XAPAKTCPUCTHUKU HAa KAXKIOM 3TAIIC M3YUCHUA MTPCAMCETA,
pelyCMAaTPUBACT IPUHIIUITBI CTPYKTYPUPOBAHUS COACPKAHUS U PacTIpeICIICHHUs €To 10 KJiaccam,
OCHOBHBIM pazfielaM U TeMaM Kypca; AaéT MpUMEpHOE pachpeselieHne y4eOHBIX 4YacoB IO
TEMaTHYECKHUM pa3/iesiaM, PEKOMEHyeT IPUMEPHYIO MOCIEeI0BATEIbHOCTh U3yYSHHS OTACIbHBIX
TeM Kypca ¢ y4ETOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH yueOHOTo mpoliecca,
BO3pACTHBIX 0coOeHHOCcTel oOyyatomuxcs 10-11 kmaccos;

JA€T METOIUYECKYIO0 MHTEPIIPETALIUIO LIEIEH U3YyUEeHMsI IPEAMETA HA YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CPEIHEro oOILero oOpa3oBaHHUs, COAEPKATEIBHOW XapaKTEpUCTUKH
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS OCHOBHOM 0Opa30BaTEeNbHOW MPOrpamMMbl CpEIHEro
o0riero oopazoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, IIPEAMETHBIX ), OCHOBHBIX BUJIOB y4eOHO-
MIO3HABATEJIBHOM JEATENbHOCTH 00YYaloILIerocs Mo OCBOCHUIO cojiepxkanus npeamera. [1o Bcem
Ha3BaHHBIM MO3MILUSAM B MPOrpaMMe MO XUMHH COOJIOZECHA NMPEEMCTBEHHOCTh C (eepaabHON
paboueil mporpamMmmoll OCHOBHOro oOmiero oOpa3oBaHusi mo Xxumuu (g 8-9 Kiaccos
00pa3oBaTeNbHBIX OpraHu3anuii, 0a30BbIld YPOBEHB).

Xumuueckoe 00pa3oBaHHE, IOJy4aeMO€  BBINYCKHHUKaMH  00IIeo0pa3oBaTebHON
OpraHM3alyy, SBISIETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIINM 3TAllOM pealu3alMil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
IEHHOCTEH, MPUCYIIUX [IETOCTHOU CUCTEME XUMUYECKOTO 00pa30BaHusl. DTH IIEHHOCTH KaCcaroTCs
MO3HAHUS 3aKOHOB MPUPOJBL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YEJIOBEKa, a
TaK)K€ JKOJIOIMYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanusyercs xummueckoe oOpa3oBaHHe OOyYarOIIMXCS Ha YPOBHE CPEIHETO0 OOIIETo
o0pa3oBaHUs CpeACTBAMU y4eOHOIO mpeameTa « XUMHUsS», COJAEpKaHUE U TIOCTPOEHUE KOTOPOTo
orpejeNieHbl B MPOrpaMMe MO XUMHHM ¢ y4€TOM crenu(puKd HayKM XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MAaTePHAIbHON KU3HU OOIECTBA, a TakKXKe ¢ YYETOM OOIIMX Lened U
INPUHILIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CpeIHEero oOIlero
oOpaszoBanus B Poccuiickoit @enepanuu. Tak, Hanmpumep, npu (HOPMHUPOBAHUU COAEPIKAHUS
npeaMeTa «XUMHUs YITCHBI CIeTyIONIUe MTOJIOKEHUS O Crielu(pUKe U 3HAYCHUN HAYKU XUMHH.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTpaeT ocoOyi0 poJib B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3/JIaHWM HOBOW 0a3bl MaTepHalibHON KynbTypbl. OHa BHOCHT CBOW BKJIA] B
(dbopMUpOBaHKE PAMOHAILHOTO HAYYHOTO MBIILICHUS, B CO3aHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIeM MUPE KaK O €IMHCTBE MPUPOJIBI U YeIOBEKa, KOTOPOe GOPMUPYETCS B XUMUH HA
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJCICTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMH, XUMHUSI CTajla HEOThEMJIIEMOM
YacThI0 MUPOBOHM KYJIBTYpPHI, HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TPyJa M KH3HU KaXKIOTO
yieHa oOmiectBa. CoBpeMeHHas XHMMHS KaKk Hayka co3uJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTMI HAalpaBJIiCHa Ha peIICHHEe IOOATBHBIX TPOOJIIEM YCTOMYHMBOTO Pa3BUTHUS
YeJIOBEUECTBA - CHIPHEBOM, IHEPTreTUUECKOM, TUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTU U OXPaHbI
3I0pOBbs. B COOTBETCTBUU C OOIMIMMHU LIETSAMU U MPUHIUIIAMH CPEAHEr0 001Iero oopa3zoBaHus
conepskanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb U3YYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYarouIuxcs, HEOOXOAUMYIO MM s
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IIMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsomuMy IpeaMeTa «XuMus» SBISI0TCA 0a30BbIe KypChl - «OpraHudeckasi XuMHs»
u «OO01m1as ¥ HeOpraHUUECKast XUMHUSI», OCHOBHBIM KOMITOHEHTOM COJEPKAHHSI KOTOPBIX SBISIOTCS
OCHOBBI 0230BOIl HAYKHU: CHCTEMA 3HAHUI 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUH U3
o0m1eit XuMHK) 1 opraHudeckoil xumun. @opMupoBaHue JaHHOW CUCTEMbI 3HAHUM TIPU U3y4YEHUU
npeaMera o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE
OOIINX MOHSTHIA, 3aKOHOB M TEOPUN XUMHH.

Crtpykrypa copepxkanusi KypcoB - «Opranmdeckas Xumusi» U «OO0IIas 1 HeopraHudecKas
XUMHUSD» cHOPMHUPOBAHA B TIPOrpaMMe MO XUMHH Ha OCHOBE CHCTEMHOTO MOJAX0/a K U3YYEHHUIO
yueOHOro Marepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
OTpEeNENEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHWYeCKOW XHWMHU BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEJUHEHUH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKHUX U DIJICKTPOHHBIX MPEACTABICHUN O CTPOCHUHU BEIIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEILIECTBaxX HAlOTCS B Pa3BUTUU - OT YIJIEBOJOPOIOB IO
CJIOKHBIX OWOJIOTHYECKM aKTUBHBIX COEIMHEHHH. B Kypce opraHnyeckoil XUMHUU MOJTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs IEepBOHAYaJIbHBIE
MIPEACTABICHUS O XMMUYECKOM CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Tox HOBBIM yriiOM 3peHHsI B TpeaMmeTe «XUMHUs» 0a30BOT0 YpOBHS paccCMaTpHUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS TEOPETHUECKUN MaTepuan u
dakToNornuecKre CBEACHHS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OO01mas © HeOpraHWYecKask XUMHUs» O00YyJaIOIIMMCSl TPEJOCTaBISAETCSI BOBMOXKHOCTh OCO3HATH
3HaUEHUE TEPUOJUUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMUYECKUX TO3HIIHIA,
riy0Ke MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa - OT oboOmaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XUMUYCCKUX PEAKIHIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsietcss B Kypcax 10 w11 kiaccoB 3iieMEHTaMHM  COJAEpP)KAHUS, HMEIOIIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUH C JAPYTMMHM HAayKaMH, pAacCKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITebHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHUS K IpOIECCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHUMHEH,



KPUTHYECKH OCMBICIMBATh UHPOPMAIMIO U MPUMEHATH €€ sl MOMOJIHEHUs 3HAHUM, pelieHus
WHTEJJICKTYaTbHBIX M 3KCIIEPUMEHTAIILHBIX HCCIIEOBATEILCKUX 3a7ad. B 1eom cojepxanue
yaeOHoro mpeaMera « XUMHUS JTaHHOTO YPOBHS U3YyUCHHUS OPUEHTHPOBAHO HAa (DOPMHUPOBAHHE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MOHUMaHUS PrIoCODCKUX UACH, TaKUX KaK:
MaTepuaIbHOE EAMHCTBO HEOPTAaHUYIECKOTO U OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTb MPUPOTHBIX SBICHUI MyTEM IKCIIEPUMEHTA
U pelIeHUs MPOTHUBOPEUUN MEXKIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHMs HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mane pemeHus 3a1a4 BOCIUTAHUS, PA3BUTHUS M COIIMATTN3AIIMN 00YJIAFOIINXCSl TIPUHSATHIC
IpPOrpaMMOl O XUMHH TOIXOABl K OMPEIEICHHUIO COJCpKAaHUS W TIOCTPOSHHUS IpeaMera
peIyCMaTPUBAIOT (POPMHUPOBAHUE YHHBEPCATBHBIX YUYCOHBIX JCWCTBUN, MMEIOIUX 0a30BOe
3HAUCHUE JUISI PA3IMYHBIX BHUJOB JICATEIHHOCTH: PEIICHHUS NPOoOJieM, MOWCKA, aHaIM3a W
00paboTKkM WHPOpPMAIUK, HEOOXOMUMBIX JJIsi TNPUOOPETCHHS OINbITAa IMPAKTUYCCKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHUU XUMUHU.

B npakTrke npenogaBaHus XMMHUH KaK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs TaK H
Ha YPOBHE CPETHET0 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATCIILHON XapaKTePUCTUKH
[eield W3YYeHHs TMpeIMeTa HalpaBICHUEM IEPBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKOM JIeATEeIHbHOCTH YeIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUKH 3pPEHHs] TaKOW MOIXOJ K OMpPENeTICHHIO Ieseld M3ydeHHs
mpeIMeTa SIBISIETCS BIIOJIHE OTMPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHHUs TJIaBHBIMU LIETSMHU U3YYCHHS TpeaMera «XUMHS» Ha
6a3oBoM ypoBHe (10-11/12 kacchl.) sIBISIOTCS:

dbopMUpOBaHHE CHCTEMBbl XHMHUYECKUX 3HAHMW Kak BaKHEWIEH cocTaBstoeit
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIE TOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHHUE A3bIKa HAYKH, YCBOGHHE U TIOHHMaHUE
CYIITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHUS,

(dbopMUpOBaHHE W Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJaX ITO3HAHWS BEMIECTB U
XUMHUYECKHX pEaKIni, HeOOXOMUMBIX JIJIsi MPUOOPETCHHS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIICCTB U XUMUYICCKUX SBJICHHUH, UMEIONINX MECTO B IPUPOJIC, B TPAKTUIESCKON M TTOBCETHEBHOMN
KU3HU;

pa3BUTHE YMEHHM U CIIOCOOOB JI€ATEIbHOCTH, CBA3aHHBIX C HA0JIOIEHUEM U O0BSICHEHHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJTFOICHUEM TIPaBUJI 0€30MacHOT0 OOpAaIIeHHsI C BEIIeCTBaMH.
Hapsiny ¢ aTuM cojaepkarenbHas XapaKTepPHCTHKA IeJied W 3ajqad WM3YYCHHS IpeaMeTa B
IporpaMMe 1o XMMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMU B
cucTeMe cpeaHero oomero oopasoanus. CeroHs B MPErNolaBaHUU XUMUHU B OOJIBIIICH CTENeHN
OTAa€TCs MPEITOUTEHUE TIPAKTHYSCKON KOMIIOHEHTE COJICPIKaHUs O0YICHHSI, OPHCHTHPOBAHHON
Ha TOJTOTOBKY BBIITYCKHHKA 00IICO00pa30oBaTEIbHON OpraHU3alliH, BIIAJICIONIET0 HE HaOOpoM
3HaHWHA, a (PYHKIHMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMH U YMEHHUSIMH aKTHBHOTO
MOJTyYeHUs 3HAHUN U IPUMEHEHHS MX B PEaTbHOU KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B 3T0i#1 cBsI3U IpH M3y4eHUH MpeaMeTa «XUMUS» JOMUHHUPYIOIee 3HaYeHUE TPUOOPETatoOT
TaKHe [EeH U 33]]a91, KaK:

ajanTanus o0yJaronuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MUPa, (HOPMHUPOBAHHE
WHTEIJICKTYaTbHO pPa3BUTONW JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CHUTYaIUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;



dbopMHupoBaHHEe Y OOYYAIOMIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIINN),
UMEIOIIMX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JIESITEIHHOCTH: PEUICHUs MPOOIeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIH, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
NEeSITeIbHOCTH, KOTOpasi 3aHMMAET BaYKHOE MECTO B MO3HAHWMU XMMHHU, a TAK)Ke JJISI OLICHKH C
MO3HIIUN YKOJIOTHUECKOM O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHMu3M YeJIOBEeKa U MPUPOAHYIO CpPeNy;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuxcs: CHoCOOHOCTH CaMOCTOSITEIBbHO TPHOOpETaTb HOBBIE 3HAHUS 10 XHUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSMH, UCTIONIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JJIs IOMCKA U aHAJIN3a Y4eOHON U HaAyYHO - OMYJISIPHON HH(OpMAIIMA XUMUYECKOTO
COJICPKAHUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS aCCOLMATUBHOIO U JIOTUYECKOTO MBIIUICHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U [IPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00YJarOMINXCsl YOSKIEHHOCTH B TYMAaHUCTHUECKON HAIIPaBICHHOCTH XUMUH,
e€ BaXHOW pONM B PEUICHHH TJIO00ANbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOAONOIL30BaAHUS,
MOTIOJTHEHUSI YHEPTEeTHUYECKUX PECypCOB U COXPAHEHMsI MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS
HEO0OXOUMOCTH OEpPEKHOTO OTHOIIICHHUS K IPUPOJIE U CBOEMY 3[IOPOBBIO, a TAK)Ke IPUOOpETEHUS
OTIbITA UCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM ISl TPUHSITHUS TPAMOTHBIX PELICHUI B CUTYallUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSIMHU.

Ilenu W 3amauu W3ydeHUs MpeaMera «XUMHUS» MOIYYHIM MOJIPOOHYI0 METOAMYECKYIO
UHTEpIpeTanuio B pasaene «llmaHupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI MO XUMHUU,
Omaromapst 4emy oOecredeHo YETKOE IMPECTaBICHHE O TOM, KaKHe 3HAHUS M YMEHUS MMEIOT
npsMOE OTHOIIEHHWE K peaju3alliii KOHKPETHOW nenu. B ydeOHOM TutaHe cpemHero oOIiero
oOpaszoBaHusi mpeamMeT «XuMus» 0a30BOr0 ypOBHS BXOJWUT B COCTaB MPEIMETHON 00JsiacTu
«EcTecTBEeHHO -HayYHBIC TIPEAMETHI».

OO6m1ee 4KciIo YacoB, PEKOMEHAOBAHHBIX JIJISl M3y4YeHUs1 XuMuu - 68 vacoB: B 10 kiacce -
34 4aca (1 gac B Hepento), B 11 kimacce - 34 yaca (1 gac B Hezenio).

VYuureiBas cnenuuky odpazoBarenbHON opranuzanuu «ExarepunOyprckas BIII Ne 2y
KaK PeKUMHOTO 00BEKTa U, COOTBETCTBEHHO, PAaOOTHI IIKOJBI B YCIOBHUSIX HAXO0XKICHUS IIKOJBI
Ha TEPPUTOPUHU HCIIPABUTEIBHOTO YUPEIKACHUS(TISITHIHEBKA C KOJIMIECTBOM YPOKOB B HE/ICIIO HE
6onee 25); OcHOBHYIO 00pa30BaTeNbHYIO MPOrpaMMy BeUYEpHEH IIKOJbI, (JOPMBI MOTY4YEHUS
oOpazoBaHusi (OYHO-3a04YHOE OOy4YEHHE), BO3pPACTHBIE U  COIUATHHO-TICUXOJIOTHYECKUE
0COOEHHOCTH 00Y4YaroLIUXCs, HA METOAMYECKOM OOBbeIMHEHUH yuuTened «ExkarepunOyprckas
BIII Ne 2» Obla mpoBeieHa M cOTJIacOBaHa KOPPEKTUPOBKA HACTOSIEH pabodeil mporpaMmsl ¢
LENBI0  BHECEHHMS B HEE COOTBETCTBYIOLIMX HM3MEHEHHH. MPeJyCMaTpUBAIOIIYI0 OCBOCHHE
npenMera «XuMus» Ha 06a3oBoM ypoBHe B TeuyeHue 3-x yeT (B 10-12 kmaccax) CormacHo
yueOHOMY TUIaHy MIKOJIbI, TOAOBOMY KalleHJapHOMY TpaduKy JaHHAs mporpaMma paccuuTaHa Ha
u3ydeHne 6a3oBoro kypca xumuu B 10-12 kiaccax, obmree uuciio 9acos — 102 B 10 kiacce — 34
yaca (1 gac B Hemenio), B 11 kimacce — 34 yaca (1 gac B Hemento) B 12 knacce -34 yaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KUIACC

TeopeTudyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Tpenmer opranuueckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B MOJYUYCHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpoeHUsl opraHuueckux coenuHeHuit A.M. bytieposa,
e€¢ ocHOBHbIe MoNIOKeHUs. CTpyKTypHbIE (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUECKas CBSA3b B OPraHUYECKUX COCIUHEHUSX - OJMHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenue o KIacCHPUKAIUN OPTaHUIECKUX BemecTB. HoMeHKIaTypa opraHndecKux
COCIMHEHUH (CUCTEMATUYECKas ) U TPUBUAIbHBIC HA3BAHUS BAXKHEUILIUX MTPEICTABUTENICH KIIACCOB
OpraHUYECKHUX BEIECTB.

JKCIepuMeHTabHbIEe MeTOAbI H3yYeHHsI BellleCTB U UX MpeBpalieHuii

O3HakomiieHHe ¢ OOpa3llaMd OpPraHMYeCKUX BELIECTB W MaTepHajaMM Ha UX OCHOBE,
MOJICITMPOBAHIE MOJICKYJI OPTaHMYECKHX BEIIECTB, HAOII0ICEHUE ¥ ONTUCAHNE JEMOHCTPAIMOHHBIX
OIIBITOB MO MPEBPAICHHIO OPraHMYECKUX BEIIECTB IPU HarpeBaHuM (IUIaBlIeHUE, OOyTIIMBaHHUE U
TOpPEHHE).

Yraesoxopoast

AJKaHBI: COCTaB U CTPOEHHE, IOMOJIOTMYECKMH psa. MeraH u 3TaH - MNpocTeliine
NPECTaBUTEIN ATKAHOB: (PU3MYECKIEe M XUMUYECKUE CBOWCTBA (PEaKIIy 3aMETCHHsI i TOPEHUS),
HAaxO’KJICHUE B IIPUPOJIE, IIOJYYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI Psil. DTUIIEH U MPONMWIEH - MpOCTeHIIne
NPEJICTABUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U MOJIMMEPHU3aLNN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH -1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH Psi/i. ALIETUIIEH - POCTEUIIHNIA
IpEeJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHME, (PU3MUYECKHEe M XMMHUYECKHE CBOMICTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINU, TOPEHHUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMCTBa (peakluu
raJJoreHUPOBAHUSI W HUTPOBAHUSA), IMOJIyd€HHE M TNpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ail02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
IIPUHAJICKALUMU K Pa3JIMYHbIM Kiaccam. [Ipupoaubie HCTOUHMKH yriieBogopoaoB. [Ipupoanslit
ra3 u nonytHsle HedTaHble Ta3bl. HedTh 1 e€ npoucxoxaenue. Criocodsl nepepaboTku HEPTH:
NEeperoHKa, KPeKHHT (TEPMUYECKHA, KaTaTUTHUEeCKUi ), mupoiu3. [IpoaykTel mepepaboTku HePTH,
UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib U MpoyKThl €ro NepepadoTKH.

JKCIEePUMEHTAJIbHbIC METO/IbI H3y4YeHHUs BelleCTB M UX NPeBpalleHuil

O3nakomiieHHe ¢ OOpa3lamMH IUIACTMACC, KaydyyKOB M pe3uHbl, Kosekiun «Hedts» n
«YToab», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HOIPOU3BOJAHBIX, IPOBEIECHUE
NPaKTHYeCKO# padoThI: MOJIyYEHNE STUIIEHA U U3YUYEHUE €TO CBOWCTB.

PacuéTHble 3a1aun

Bbluncienuss mo ypaBHEHHIO XHMMHUYECKOH peakmuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJIHOTO BEIECTBA WIIM MPOLYKTA PEaKLUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kaiue opraHudeckne coeTHHeHUsl



[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHON M 3TAaHOJN: CTPOEHHUE, (QU3NUECKUe |
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AaKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHUPTBHL. IJTWICHTIUKOIb M TJIHMIEPHH: CTpPOeHHE, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOr0OaTOMHbIE cIUpThI). JlelicTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3HUECKUE U XUMHUECKUE CBOMCTBA. TOKCHYHOCTH (PpeHoIa.
[Ipumenenue peHomna.

Anpnerunsl M kemoHvl. DopMmanbAeTH, aleTalblIerui: CTpoeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJICHUS, KAauEeCTBEHHbBIC PpEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

Ayemon: cmpoenue, ¢husuueckue u XuMmuyeckue C0OUCMEad (peakyuu OKUCIeHUs U
60CCMAHOBIIeHUS), NOTYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE IpefieNIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasi KUCIIOTHI:
CTpoeHue, pU3NUeCKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, peaKIus
TepuUKanMK), TOoJNydyeHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3¢Upbl Kak IPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MIPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrneBoasl: coctas, Kiaccu(uKanus yriieBogoB (MOHO-, M- U Mojucaxapuabl). [moko3a -
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumozeicTBue ¢ ruapokcugoMm Meau(ll), okucieHMe aMMUA4YHBIM PacTBOPOM
okcuaa cepedpa(l), BoccTaHOBIIEHHE, OpOKEHHE TJIIOKO3bl), HAXOXJACHHUE B MPHUPOJE,
npuMeHeHue, onosornueckas poib. orocunTes. PPyKkTO3a KaK H30MEP TIFOKO3BI.

Caxaposa - npedcmasumenv Oucaxapuoos, 2uopoaU3, HAXOHCOeHUe 6 nNpupooe u
npumeHeHue.

Kpaxman u nemironosa kak npupojHble nonuMepsl. CTpoeHHe Kpaxmaia U IeJUTF0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs Peakus C HOJ0M).

JKCcNepuMeHTaIbHbIEe MeTOAbI H3y4YeHHs BellecTB U UX MpeBpalieHuii

[IpoBenenue, HAOMIOIEHUE W OMHCAaHUE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB,
KaueCTBCHHBIC PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHcIeHue 5TaHojia okcuaoM wmeau(Il)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojelcTBUE riuiepuHa ¢ rugpokcuaom meau(Il)), anpaernnon
(OKHCIIEHHE aMMHa4YHBIM pacTBOpoM okcuma cepebpa(X) wu  rumpokcuaom  menu(Il),
B3aMMO/ICIICTBHE KpaxMaya ¢ MOJ0M), IPOBEACHHUE MPAKTHUECKOW pabOThl: CBOMCTBA pacTBOpa
YKCYCHOU KUCIIOTHI.

Pacuérnnie 3agaun

BoruricneHuss 1o ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00BEMa, KOIUYECTBA
MCXOJIHOT'O BEIIECTBA WIIM MIPOAYKTA PEaKIIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH MPOTYKTOB PEAKIUN).

A30TcoaepiKale OpraHnyecKue coeTnHeHust

Amunvl. Memunamun u aHUIUH: COCMA8, CMpoeHue, usuyeckue u Xumuyeckue ceoucmsd
(eopenue, 83aumooeticmsue ¢ 000U U KUCIOMAMU).

AMUHOKHCIOTHI KaK aM(QOTEpHBIE OPTaHUYeCKUE COeTMHEeHUS. DPU3NYECKIe U XUMUUYECKHE
CBOICTBA aMUHOKHUCIOT (Ha MpuMepe IIHIKuHA). brojormyeckoe 3HAYCHWE AMHHOKHCIIOT.



IMenTuael.

benku kak mpuUpoAHBIE BBHICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas, BTOpHYHAS U
TpeTHYHasi CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: TUAPOJH3, ICHATYpALUs,
KaueCTBCHHBIC PEAKIINH Ha OCIKH.

3KClIepI/IMeHTa.TIbHLIe METOAbI U3YUYCHUS BC€IICCTB U UX npeBpameHm”I
Ha6J'IIOI[eHI/Ie U OIMCaHUC JAEMOHCTPAIMOHHBIX OIIBITOB: JACHATYypalusi 0enIKoB IIpu
HarpeBaHuu, IBECTHBIC PCAKIINN OCIIKOB.

BbICOKOMOJIEKYJ/ISIPHBIE COeTHHEHHUSI

OCHOBHBIC TOHSTHS XWMHUH BBICOKOMOJICKYJISIPHBIX COCJHHECHUH: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTCICHb IOJIMMEPU3AIlUHN, CPEIHss MoJeKylsipHas wmacca. OCHOBHbIE
METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHI - TIOJIMMEPU3ALIUS M TTOJTUKOHICHCAITUS.

Inacmmaccol  (nonusmuneH,  NOAUNPONUTIEH,  NOIUBUHUNXTIOPUO,  HOJUCMUPOIL).
Hamypanouwiti u cunmemuyeckue xayuyku (0ymaoueHoswlil, X10pPONPEeHOsblll U U30NPEHOBbIIL).
Bonokna: mamypanvuvie (X10n0K, wepcmv, WENK), UCKYCCMBEHHblE (AYemamuoe 60J0KHO,
8UCKO03a), cuHmemuyeckue (Kanpou u 1aecam).

IKCNEPHUMEHTAJbHbIC METOAbI H3YyYCHHUs BEIeCTB M UX NPeBpalleHHil
O3HakoMieHHEe ¢ O00pa3llaMM HOPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

Me:xnpeameTHblie CBS3U
Peanmu3zanus MeXIpeIMeTHBIX CBsI3ed MPU U3YyYEHHH OpraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO -HAayYHBIX TMOHATUH, TaK U
MIOHSTUH, SBIISIOMIMUXCS CHCTEMHBIMU TSI OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OOme ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHbIH (pakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaju3, CHUHTE3, KiIacCupUKalusi, TM[EePUOJUYHOCTh, HAOIIOJIEHNE, HW3MEpEHHeE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE.
®dusnka: MaTepus, SHEPIHs, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPTeTHUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3HMUECKHUE BETMUYMNHBI U €TUHUIIBI KX
U3MEpPEHHUSL.
buonorus: KJIETKa, OpraHu3M, onocdepa, 0OMEeH BEIIECTB B OpraHu3Me,
doTocuHTE3, OMOJIOTMYECKU aKTUBHBIE BELECTBA (O€NIKH, YIIIEBOAbI, )KUPbI, PEPMEHTHI).
I'eorpadus: MuHEpabl, TOPHBIC TTOPOJIBI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTLIUBO, PECYPCHI.
TexHomorus: NUILEBbIE MPOAYKThI, OCHOBBI PALIMOHAILHOIO TUTAHUs, MOIOIINE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKUE MTpernapaThl, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC

Teoperuyeckue OCHOBbI XUMHMHU

Xumudeckuit dmeMeHT. AToMm. Sapo aroma, H30TOMBL. JJIEKTPOHHAS 00OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacrpesieNieHus: SJIEKTPOHOB MO OpOUTANISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpOHHAsT KOH(QUTYpAIIHsI aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmoamyeckas cucrema Xumudeckux asnemeHToB JI.H.
MenneneeBa. CBsi3b NEPUOJUYECKOrO 3akoHa U llepuoamdeckoil CHUCTEMBI XHUMHYECKHUX
aneMmeHnToB /.M. MenzneneeBa ¢ COBpEMEHHON TEOPHEW CTPOEHHS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB

8



0 TPyNIaM U epruojaM. 3HaueHHUEe NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Crpoenue BemiectBa. XHUMHUYecKas CBA3b. Buabpl XUMHUYEecKOH CBsI3UM (KOBaJEHTHas
HEMoJIsIpHasl W TOJIApHAas, MOHHAsA, MeTajuiMuyeckas). MexaHu3Mbl oOpa30BaHUs KOBAJIEHTHOM
XUMUYECKON CBSI3M (OOMEHHBIN W JIOHOPHO -aKIENTOPHBIN). BomopoaHas cBsizb. BaaeHTHOCTB.
OneKkTpooTpuLaTeNbHOCTh. (CTeneHb oOkuciaeHus. VoHBI: KaTMOHBI M aHUOHBL. BemecTsa
MOJIEKYJIIDHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa BewlecTBa. THIIbI
KPUCTAJZIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWMCTBA BEUIECTB OT THUIA KPUCTAUIMYECKON
PELIETKA.

[TonsaTne o gucnepcHsIx cucreMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPHl. MaccoBas A0
BEILECTBA PACTBOPE.

Knaccudukanus nHeoprannueckux coennHennidi. HoMmeHknarypa HeopraHmueCKuX BEIeCTB.
I'enernueckas cBsA3b HEOPraHMYECKUX BELIECTB, IPUHAUIEKAIINX K Pa3IMUHBIM KJlaccaM.

Xumnueckas peaknus. Kimaccupukanuss XUMHUECKHUX PEAKIMKd B HEOPTaHUYECKOW W
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHS! MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peaknuu, €€ 3aBUCHMOCTBb OT Pa3IUYHBIX (PakTopoB. OOpaTHMBIE PEAKIIHH.
XuMmuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTtnueckas aucconuanus. CuibHble U ciadble 3ieKTponuThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHCIas, HEHTpaibHas, wenouHas. [lonamue o 6000poOHOM NOKa3amene
(pH) pacmeopa. Peakiyiyt MIOHHOTO 0OMeHa. [ uOpoIu3 HeOpeaHUuecKux U Op2aHU4eckKux 6euecms.

OKuUCIUTENBHO-BOCCTAHOBUTENbHbBIE peakuuu. Ilonamue 06 21ekmponusze pacniagos u
pacmeopoé conei. Ilpumenenue snekmpoausa.

IKCNEePHMEHTAJbHbIC METOAbI H3Yy4YeHHUs BEIeCTB M UX NPeBpalleHHuil

Hemonctpauus Tabmun «llepmoanueckass cucrema XuMuueckux siaemenHto [
MeneneeBay, HM3ydeHHE MOJENEH KPUCTALIMYECKUX PpEHIETOK, HAOII0JeHHWE W ONHCAaHue
JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHHE EPOKCHIA BOAOPOAA B IPUCYTCTBUU
KaTajau3aTopa, OIPEINEICHUE Cpedbl pPAcTBOPOB BELIECTB C IOMOLIBIO YHHUBEPCAIBHOIO
WHAMKATOpa, peaklMd HOHHOro oOMeHa), IMpOBEIEHUE MpakTH4YecKol paboThl «BrusHue
pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuéruble 3agaun
Pacu€tel 0 ypaBHEHUSIM XUMHUYECKUX PEAKLUNA, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACCOBAs JIOJISl BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmetramibl. [Tonoxxenne HemeraninoB B [lepuoanyeckoii cucreMe XMMUYECKUX 3JIEMEHTOB
J.W. MengeneeBa U OCOOCHHOCTH CTpPOCHHs aTOMOB. (DH3MYECKHE CBOWCTBA HEMETAJJIOB.
AmoTponust HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yraeposa).

XWMHUYECKUE CBOWCTBA BAXKHEWINIMX HEMETAUIOB (TaJOre€HOB, Cephl, azoTa, (ocdopa,
yIiepoJia U KPEMHUS) U UX COEIMHEHUM (OKCHI0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COECIMHEHUM.

Meramnel. [Tonoxxenue meraminoB B [lepuoandeckoii cucreme XuMu4eckux snementon J1.1.
MenneneeBa. OcOOCHHOCTH CTPOCHHsI DJIEKTPOHHBIX 000704Yek aTomMoB MeTauioB. OoOmue
¢buszndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUUYCCKUN PsiJl HANPSIKEHUH
METAaJIJIOB.

XUMHYECKUE CBOMCTBA BaXXHEMIIMX METANIOB (HATpUM, Kaiuii, KaJbLIMi, MarHui,
ATIOMUHHM, IUHK, XPOM, JKE€JI€30, MEJIb) U UX COCIMHEHUM.



OO6mume crocoObl ToNydeHus: MeTamuioB. Memannypeus. Kopposzus memannos. Cnocobul
3awumol om kopposuu. IIpuMeHeHne METaJJIOB B OBITY M TEXHUKE.

JKcnepuMeHTAIbHbIE METOAbI U3y4YeHHs BelleCTB U UX NMpeBpalleHuii

WN3ydyenne womneknun «MeTauibl M CIUIaBB», OOpa3loB HEMETAJUIOB, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ay, HAaOIIOJEHUE M OMHCAHUE JIEMOHCTPAI[MOHHBIX U J1A0OPATOPHBIX
ONBITOB (B3aUMOJICUCTBHE THAPOKCHIA QIIOMUHUS C pPacTBOPaAMU KHUCIOT U IIEJIOYEH,
KaueCTBEHHbBIC PEaKIIMM Ha KATHOHBI METAJUIOB).

PacuéTrHble 3agaun

Pacuérel Mmacchl BelecTBa Wiiu 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00BbEMA, KOJIMYECTBA
BEII[ECTBA) MIPOJIYKTOB PEaKIIUU, €CJIU OJIHO U3 BEIIECTB UMEET IIPUMECH.

XMMHS U KN3Hb

Ponps xuMum B oOecriedeHuN 3KOJIOTHYECKOM, YIHEPTEeTHICCKON U IUIIIEBON 0€3011acCHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE O Hay4YHBIX METOJaX MO3HAHUS BEUIECTB U XMMUYECKUX PEaKIUH.

[TpencraBienust 00 OOIMIMX HAYYHBIX MPUHIUIAX IPOMBIILIEHHOTO MOTYyYEHUS BayKHEHIINX
BEIIIECTB.

YenoBek B MHpE BEIIECTB W MaTEpUaAlOB: BaKHEWINHWE CTPOUTENIbHBIE MaTepHuallbl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI00pEHUS.

XUMHS U 30pOBbE YEJIOBEKA: IpaBWia HCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB,
npaBuja 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB ObITOBON XMMHH B TIOBCEIHEBHOM JKH3HHU.

Me:xnpeamerHbie CBA3H
Peanu3zanus MexxnpeIMeTHBIX CB3€H ITPU N3YUYE€HUH 00I1Iel 1 HeopraHnyecko XxumMuu B 11
KJIacCe OCYLIECTBIIETCS Yepe3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHATUH, TaK U
MOHSTUMN, SABJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
OO011re ecTecTBEHHO-HAYUYHbIE MOHATHUS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHATIU3,
CUHTE3, KJacCU(pUKauusi, NEePUOAUYHOCTb, HAONIOJEHHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEepeHHe, IBJICHUE.
dusuka: MaTepus, SHEPrusi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH,

HOH, U30TOIl, PaAUOAKTUBHOCTH, MOJICKYIJIA, 3HepFeTquCKHﬁ YPOBCHb, BCIICCTBO, TCIIO, 06IxéM,
arperaTHoe COCTOsIHNEC BCIICCTBA, (I)I/I3I/I‘-ICCKI/IG BCJIMYHUHBI U CAMHULBI UX U3MCPCHHA, CKOPOCTh.

buonorus: knerka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo - U MHKPOIIEMEHTHI,
BUTaAMHHBI, oOMeH BCIICCTB B OpraHu3Me.
['eorpadus: MuHepasbl, FOPHbIE TOPOJIbL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

Texnonorus: XUMHUYECKasl IPOMBIIIIEHHOCTb, METAJUTYPrusi, IPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPHAJIOB, CENILCKOX035IICTBEHHOE TPOU3BOJICTBO, MUILEBAs IPOMBIIIIIEHHOCTb,
dapmaneBTHUECKas MPOMBIIIJIEHHOCTb,
MIPOU3BOJICTBO

KOCMETHYECKHUX IpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAs
MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHWS K pe3yIbTaTaM OCBOCHHS OOYJarOIIUMUCS
porpaMM CpeaHero obiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIEero 00pa30BaHUs SABISETCS CUCTEMHO - I€ATEIbHOCTHBINA TOJXOI.

B cooTBeTCTBMM C CHUCTEMHO-AESATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XMMUS» Ha YPOBHE CpEHEro o01iero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HaHUE OOYYAIOUIUMHUCA POCCHUICKON TPaKJAaHCKOW HJICHTUYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpPhl M CIHOCOOHOCTH CTaBUTh WEIH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JInaHOCTHBIE PE3yNbTaThl OCBOCHHUS IpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE yueOHOM
Y BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCHUICKOrO TI'pa)<IaHCKOro OOILEeCTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IpaBUJIAMU IMOBEJIEHHs, CHOCOOCTBYIOLUIMMHU Ipolieccam
CaMOIIO3HaHUs1, CAMOPAa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00YYarOIIHUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa «XUMHS» OTpaxaroT cHOopMHUPOBAHHOCTH
OTIbITA [103HABATEIbHOM U IPAKTUYECKOH AEATEIbHOCTH 00YyUaOLINXCS [0 pealn3allui IPUHATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpasaanckoro BocnuUTAHMS:

OCO3HaHHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEJICTABICHUS O COIMANTBHBIX HOPMAaxX M MPaBUIaX MEXKIWYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOH NESTEILHOCTH MPH CO3JaHUH Y4EOHBIX MMPOEKTOB,
pelieHnr y4eOHBIX W IO3HABATENbHBIX 3a7ad, BBINOJHEHUH XHMHYECKUX JKCIEPUMEHTOB;
CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBbBI, HAMEPEHUS, JIOTUKY U apryMEHTbI IPYrUx Hpu
aHaJIM3€e Pa3TUYHBIX BUJIOB YU€OHOU e TEIHHOCTH;

2) NAaTPHOTHYECKOI0 BOCIIUTAHUSA .

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACIIEIHI0 OTEYECTBEHHOU
XHMHH;

YBOXEGHHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH U MPAKTHYECKOTO MPHUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JIOCTHIKEHHUS HAyKU €CTh Pe3yJbTaT UIMTENIbHBIX HaOJIOJCHHM,
KPOIOTJIMBBIX SKCIEPUMEHTAIBHBIX MOMCKOB, ITIOCTOSTHHOTO TPYAA YUYEHBIX U MPAKTUKOB;

MHTEpECA M TO3HABATEIbHBIX MOTHMBOB B IMIOJYYCHUM U IMOCIEAYIOLIEM AHAJIU3E
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MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOT0 NTOBEJICHMUS;

CITOCOOHOCTH OIICHMBATh CUTYAIIMH, CBI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH, i IIPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO -HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IOBEACHUE M TIOCTYNKA CBOMX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) ¢opmMupoBaHHs KYJIbTYpPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310poBOro W Oe3omacHOro obOpasa >KHU3HH, HEOOXOIUMOCTH
OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMY U IICUXUYCCKOMY 310POBbIO;

COOMIOeHUsT TpaBHJI O€30MacHOro OOpAIeHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOI
J)KA3HU U B TPYJOBOM JIEATEIBHOCTH;

NOHMMAHUsI ICHHOCTH NPaBHJ HMH/MBUAYAIbHOIO ¥ KOJUICKTUBHOTO O€30MacHOro
HOBEJICHUS B CUTYAIIUsX, YTPOXKAIOIINX 30POBBIO U JKH3HU JIFOJICH;

OCO3HAHUS TMOCIEACTBUN M HEHPUSITUS BPEIHBIX MPUBBIUCK (YHOTPEOICHHS aTKOros,
HApPKOTHKOB, KypEHHs);

5) TpyaoBoro BocnuTanus:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HMCCIEI0BATENbCKON JEATeNbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YyYacTHe B pELICHUM MPaKTHUECKUX 3a/ad COLMAIbHOMN
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3Y4YEHHMIO Ipodeccuil pasiuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHSI IPEIMETHBIX 3HAHHUI 110 XHUMUH;

YBa)XEHUS K TPYLY, JTIOASIM TPyJla U pe3yibTataM TPYAO0BOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYaJIbHON TPAaeKTOPUH 00pa3oBaHusl, Oynylen
npodeccuu u peanusalnun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB C Y4ETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) sKo/I0rMYecKOro BOCIIMTAHUS:

9KOJIOTUYECKHU 11e7IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUS IJ100aJIbHOTO XapaKTepa 3KOJIOTMYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HaHMsI HEOOXOIMMOCTH HUCIOJIB30BaHUS JOCTHKEHUNA XUMUU IS PELICHUs BOIIPOCOB
PaLMOHATIBHOTO IPUPOIONOIb30BAHUS;

AKTUBHOI'O HEMpUATHUS JEHCTBUM, NMPUHOCALIUX Bpea OKpY)Karolled NpHUpOIHOH cperne,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMACMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HQJIMYMSA PA3BUTOTO SKOJIOTMYECKOIO MBIIIJICHHUS, 3KOJOIMYECKOHW KYJBbTYpPbI, OIbITA
JESITEIbHOCTH  SKOJIOTMYECKOM  HANpaBlIEHHOCTH, YMEHUs pPYKOBOJCTBOBaTbCSI HMMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOM M COIIMAJIBHOMN MPaKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) UEeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHON MPAKTUKU;

NOHUMaHM CHeuu(UKA XUMHUHM KaK HayKd, OCO3HaHHUS e€ poiau B (POpMUPOBAHUH
paLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO TPEACTABICHUS 00 OKpYXKaroleM
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MHUpE KaK O €IMHCTBE MPUPOJLI M YEJIOBEKA, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEU HU
pelIeHn: podIIeM COXPAHECHHUS IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOON 3HAYMMOCTH XWMHUHU JUIsi COBPEMEHHOW IMBWIIM3AIMH: B €6
T'YMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA - CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
0o0ecreYeHn: yCIOBHA YCIIEITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTHU: IIOHMMAaHUsA CYIIHOCTH METOJ0B TO3HAHMUS,
UCTIONIE3YEMBIX B €CTECTBCHHBIX HAYyKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJyYaeMbIe 3HAHUS JIJIS
aHaM3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MUCIIOJB30BaTh XUMHUCCKHAE 3HAHUS JJIs PEIICHUS POOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM A TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpEephIBHOMY OOpa30BaHUI0O M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUW TI0 XUMHH B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTSMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3Nu4HbIX chepax mpodhecCHoHaTbHOM AesITENbHOCTH.
METAIIPEJIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOGHHs Yy4deOHOro mnpeamera «XHMHs» Ha YpPOBHE
cpemHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMble 1 (OPMHUPOBAHMS MHUPOBO33PEHUSI OOYYAIOIIMXCS MEXAUCHUIITIUHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crieln(uKy METO/I0B TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLECcC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  ydeOHble  JeicTBUA (mo3HaBaTesbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHblE), oOecreuuBaroue (QopMUpoOBaHHME (YHKIIMOHAJIBHOW TI'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh  OOYYaloIIUXCSd  UCHOJb30BATh  OCBOGHHBIE  MEXIUCIUILIUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHbIC JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAXKalOT OBJIAJCHUE YHUBEPCAIBHBIMU Y4€OHBIMHU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble JJjoruyeckue AeMcTBUA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTYaAIM3UPOBATH MPOOJEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONPEAENATh LENN JEATEIbHOCTH, 3aJaBas IMApaMETPbl U KPUTEPUU HUX JTOCTUKEHMUS,
COOTHOCUTDH peBYJILTaTBI JACATCIIbHOCTH C IIOCTAaBJICHHBIMU LICIIAMMU,

WCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIIJICHHUS - BBIACIATH
xapaKTepHHe HpI/IBHaKI/I HOHHTI/Iﬁ 148 yCTaHaBJII/IBaTL 150, B3aUMOCBA3b, HCIIOJIB30BATh
COOTBGTCTByIOH_[I/IC IIOHATUSA IJIsA 06I>SICH6HI/IH OTOCIIBHBIX (baKTOB nu HBHGHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIINK BEIIECTB M XUMHYECKUX PEAKIIHIA;
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yCTaHaBIUBATh MPUUNHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YIaeMbIMH SIBJICHUSMU,

CTPOUTH JIOTHYECKHE PACCYKICHHS (MHIyKTUBHBIE, IEAYKTUBHBIE, TIO aHAJIOTHH ), BHISBJIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYJTUPOBATH BBIBOABI U
3aKJIIOYCHUS;

MPUMEHATH B MPOIECCe TMO3HAHUS, MCIOIb3yEeMbIE B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeJIH, TPe0OpPa30BbIBATh MOJICIBHBIC TIPEACTABICHHS - XUMHUYECKUI 3HAK (CHMBOJI) 2JIEMEHTA,
xuMudeckas (opmyrna, ypaBHEHHWE XHUMHUYECKOW PEaKIuu - TPH PEIICeHUH Yy4eOHBIX
MO3HABATEJIbHBIX U IPAKTUUYECKUX 3a/a4, TPUMEHATh HA3BAHHBIC MOJIETIbHBIC MTPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYCCKUX PEAKIUH.

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHA;

dbopMyaupoBaTh IEIM W 3aJa4d  HCCICIOBAHHUSA, HCIOIL30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQ/IETh HAaBBIKAMHM CAMOCTOSITENILHOTO IJIAHUPOBAHUS U TMPOBEACHUA YUCHHUECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOUICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuOOpeTaTh OMNBIT YYECHUYECKONW MCCIEAOBATEIbCKONM U MPOEKTHOW AESITeNbHOCTH,
MPOSIBIISATE CIIOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

Padora ¢ undpopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WHPOpMANUU (HAYYHO -TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GopMynupoBaTh 3ampochl U MPUMEHSTh Pa3IMYHbIE METOJbl NpU IMOHCKE U oTOOope
uH(popMalu, HEOOXOAUMOM /1JIs BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIMBIT UCIIOIH30BAHUS HHPOPMALMOHHO -KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMAaJbHYIO (hOpMY IpescTaBlieHuss WHpOopMaUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCMOJIb30BaTh HAayYHBIH $A3BIK B KayecTBE CpPEACTBa IpH paboTe ¢ XHUMHYECKOM
uHpopMaLKeil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUeCKue W MaTreMaTW4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
3aJjaBaTh BONPOCHI [0 CYIIECTBY OOCYKJa€MOI TeMbI B XOJ€ Auajora W/ uin JUCKYCCUH,

BBICKa3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHTEIBHO BBITOJHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYIIATh C IIPE3EHTALMEl PE3yJbTAaTOB II03HABATEIIBHON NEATEIIBHOCTH, IOJIYyYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEJAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aly y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.
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PeryasiTuBHble YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHUS
CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO IO3HABATEJIbHYIO AESTEIBHOCTD,

onpenenss e€ Ienu W 3aJa4d, KOHTPOJHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeJiaraéMplii aIrOPUTM JEUCTBUN IPU BBIIOJHEHUM YUEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CITOCOO MX PEIICHHS C YYETOM IMOTyUYEeHUSI HOBBIX 3HAHHHA O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOCH IEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpenmeTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs) OTPaKaroT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN O XUMHUYECKON COCTABJISIONIECH €CTECTBEHHO - HAYYHOUH
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUW MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAILHOW TPAMOTHOCTH, HEOOXOTUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJTHON cpene;

BJIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollne
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIH  CKEleT,
dbyHKIIMOHATIbHAS TPYMIa, pauKanl, H30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB  A.M. byrnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHUPOBO33PEHUYECKHUE 3HAHMS, JICKAIINE B OCHOBE IMMOHUMaHUSA
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBJICHHM, (DAKTOIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISITH XapaKTePHbIE MPU3HAKN MOHSATUH, YCTaHABINBAThH
MX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JUISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAMEHHON) (GOPMYIT OpTaHUYECKUX BEIIECTB
Y YPaBHEHUH XMMHMYECKUX PEAKLUUN, U3rOTABIMBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUISL WILTIOCTPALIMY UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMUPOBAHHOCTh YMEHUU YCTAHABIMBATH MPUHAICIKHOCTh W3YYCHHBIX OPTaHHUYECKUX

BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHeHUN
(yrmeBomopopsl, KHCIOPOA M  a30TCOAEpXKAIUME COCIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoil Homenkiatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAJIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOMHJIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHON, (OopMaibAeTHA, aleTaabJeTui, MypaBbUHAs
KHCJIOTa, YKCYCHAasi KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmal, 1IeJUTI0JI03a, TIUIIH);

c(OPMUPOBAHHOCTh YMEHHS OMPEICNATh BUABI XUMHYECKOW CBSI3U B OpPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOXKEHHUS TEOPHUH CTPOCHHUS OPTaHHMYECKUX
BemectB A.M. bytnepoBa misi oObsSCHEHHs] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa W
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CTPOCHHMS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHMH XapaKTEpU30BaTh COCTaB, CTpOCHUE, (Qusndeckue Wu
XMMHUYECKUE CBOMCTBA THITUYHBIX MPEICTABUTEICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIICCTB
(MeraH, 3TaH, STWICH, NPOIWICH, aleTWwieH, OyraaueH-1,3, merwiOyramueH- 1,3, OeH30I,
METaHOJI, 3TaHOJI, ITUICHTJIMKOJb, TJIUIEPHUH, (EHOJI, alleTAIbIACTH/, MypPaBbUHAS U YKCYCHas
KHCJIOTHI, TJIOKO3a, KpaxMay, NeJUTI0JI03a, aMUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEKAY HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYT;

C(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHHUKU YTJIICBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, YroJib), CIOCOOBI MX MEPepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

C(OPMUPOBAHHOCTh YMEHHUH IPOBOJUTH BBIYMCICHHUS [0 XHMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOTMUECTBA UCXOTHOTO BEIIECTBA MIIH MPOAYKTA PEAKIIMHU MO H3BECTHBIM Macce,
00bEMY, KOIMYECTBY OAHOTO U3 UCXOAHBIX BEUIECTB WIH IPOYKTOB PEAKIHH);

c(OPMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO/AaX HAyYHOTO
NO3HAHMSA, HCIOJIB3YeMbIX B XHMHU TPH W3YYEHUH BEIIECTB W XUMHYECKUX SIBJICHUM
(HabOmroneHue, W3MEpeHHE, OKCHEPHUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh CHCTEMHBIC
XMUMHUYECKUE 3HAHUS IS IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX
C BEIIECTBAMU M UX IIPUMEHECHUEM;

c(OPMUPOBAHHOCTh YMEHHH COOJIIOJATh MPaBUJIA MOJIH30BAHUS XUMHUYECKOH IMOCYION M
71a00paTOPHBIM 000PYAOBAaHHEM, a TAKXKE TpaBHiIa OOpAIeHHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHSMHU IO BHIITOJHEHUIO Ta00PaTOPHBIX XUMHUYECKHX OIIBITOB;

C(OPMUPOBAHHOCTh YMEHH IUIAHUPOBATh M BBINOJHITh XUMHYECKAN HSKCICPHUMEHT
(mpeBpalleHUus] OPraHUYEeCKUX BEIICCTB NMPH HATPEBAHUH, MOJYYCHHE dTHICHA U M3yYCHHUE €ro
CBOMCTB, KayeCTBCHHBIC pEaKIMM OPraHMYECKUX BEUICCT B, JCHATYypals OCIKOB IpH
HAarpeBaHWH, [IBETHBIC PEAKIUU OCIIKOB) B COOTBETCTBUU C MPAaBUIIAMH TEXHHKH O€30MaCHOCTH
npu OOpallleHHH C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAaHHEM, MPEICTABISATh PE3YJIbTAThI
XMMHYECKOTO JKCIepUMeHTa B (opMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUN |
(GopMyIHpPOBaTh BBHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB,

C(OPMUPOBAHHOCTh yYMEHHH KPUTHYECCKU aHAIU3UPOBATh XMMHYECKYI HH(OpPMAIIHIO,
NOJTY4aeMYyIO U3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi MH(popmannu, IHTEpHET 1 Ipyrux);

C(OPMUPOBAHHOCTh yMEHHH COOJNIONATh TpaBHIa SKOJOTHYECKH IIEJIECO00Pa3HOro
HOBE/ICHHUSI B OBITY W TPYAOBOM IEATEIBHOCTH B IENAX COXPAHEHHsS] CBOErO 3JI0POBbS H
OKpYXarollel MPUPOIHON CpPelibl, 0OCO3HABATH OMACHOCTh BO3/ICHCTBUS HAa YKHMBBIC OPraHU3MBI
OIpEJICIEHHBIX OPraHMYECKHX BEIIEeCTB, MOHMMAas cMmbica mnokaszarens [1/IK, moscHsTe Ha
npuMepax CriocoObl YMEHBIICHHS W TPEIOTBPALICHUS MX BPEIHOTO BO3ACHCTBUS HAa OPraHU3M
YeJI0BEKa,

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0IIast 1 HEOPraHUYECKask XUMUSD OTPAXKAIOT:

c(hOopMUPOBAHHOCTH MPECTABICHUM: 0 XMMHUYECKOM COCTaBJISAIONIEH
€CTECTBEHHO-HAyYHOM KapTHUHBl MHpa, POJM XHMHM B IIO3HAHWM SBICHUW IPUPOIBI, B
(GOpMHpPOBAHUU MBIIIJICHUST M KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHATIBHOH TI'PaMOTHOCTH,
H€O6XOI[I/IMOﬁ IJId pCHICHU A NPAKTUYCCKUX 3a/lad U OKOJIOTHYICCKHA 060CHOBaHHOF0 OTHOLICHMUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM cperie;

BJIQJICHUE CHUCTEMOW XHWMHUYECKUX 3HAaHUH, KOTOpass BKJIOYAET: OCHOBOIIOJIATarolline
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIC OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTh, AJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
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OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIGHTHAas, HWOHHAs, MeTalyinyeckas, BOJOpPOIHAs),
KPUCTAJUIMYECKass  PEIIETKA, THUIBI XUMHYECKUX  PEaKUUd, PacTBOp, AJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakliiy, XUMUYECKOe PAaBHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DIEKTPOIUTUIECKON
aucconuanuu, nepuoandeckuid 3akoH J[.M. MenaeneeBa, 3aKOH COXPAaHEHHsI MacChl BEILECTB,
3aKOH COXPAHEHHUS U NPEBPAILCHUS HYHEPTUU NPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3bIK XMMHUH, MHPOBO33PECHUECKHE 3HAHHUS, JICKAIIUE B OCHOBE IMOHUMaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUU, (PAKTOJIOTHYECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0e30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBISITH XapaKTEPHBIC MPU3HAKH MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS
(GopMyNl BEIIECTB W YypPAaBHEHUN XHUMUYECKUX PEAKIHUI, CUCTEMATHUYECKYI0 HOMEHKIATYpPY
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BeleCTB (YrapHbIi Tas,
YIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HErauml€éHas W3BECTb, NUThEBAs COAa, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEGHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX
AIIEMEHTOB B COCMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPHUHA/ICKHOCTh HEOPTaHUYECKUX BEIECTB
[0 MX COCTaBy K ONpe/elIEHHOMY Kilaccy/Tpymie COeAMHEHUH (MpOoCThie BELIeCTBA - METAIIIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHU S, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW PACKpBIBaTh CMBICT Mepuogudeckoro 3akona JI.W.
MengeneeBa U JI€MOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapakTepHU30BaTh JJIEKTPOHHOE CTPOECHHE aTOMOB
XUMHUUYECKHX 3JeMeHTOB 1-4 nepuonos Ilepuoanueckoil cuctemsl XxumMuyeckux anneMenton J1.11.
MeHneneeBa, HCIOJIb3Ysl TOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIINY», «IHEPIETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEMHEHUH 10 mepuoaam u rpymnmnam [lepuoanyeckoil cucremMbl XUMUYECKHX deMeHToB JI.M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepPH30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBONCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKAATH CYIECTBOBAHUE I'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOIUBK) YPaBHEHUH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHUS KIACCH(PUIIMPOBATH XUMUYECKUE PEAKIIMU M0 Pa3TUYHBIM
npu3HaKaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy d(hdexTy peaxiuwu,
M3MEHEHHUIO CTENEHEeN OKHCIIeHUSI 3JIEMEHTOB, OOpaTUMOCTH peaKkli, YIacTHIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUSI PEAKIINI Pa3IMUHbIX TUIIOB, [TOJIHbIE U
COKpaIIEHHBIC YPAaBHEHUS PEaKIHii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, MPU KOTOPBIX ITU
peakuuy UIyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOIUTH PEAKIMH, IOATBEPKAAIONINE KauyeCTBECHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACMO3HABATH ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB;
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c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIHii MOCPEeICTBOM COCTaBIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii;

c(OPMHPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEaKLIUu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOrO0 PAaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKHE IIPOIECCHI, JIeXKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takxke C(HOPMUPOBAHHOCTh
IpeJcTaBiIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI TPOBOJUTH BBIUMCICHHUS C KCIOIb30BAHUEM IOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOILICHUI Ta30B MPU XUMHUYECKUX
peaxIusx, Macchl BEIIeCTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS IHEPIHH;

c(OPMUPOBAHHOCTh YMEHHI COOJIOATh MPABHJIA MTOJB30BAHMS XUMHUYECKON MOCYIOW U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIHUSMHU TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBIIOJHATH XUMHUYECKUH HKCHEPUMEHT
(paznoxeHue mepokcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEIEIIEHUE CpPeJibl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIbHOIO MHIAUKATOPA, BIUSHUE PA3IUYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEakIuH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynbdar-, kKapOoOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay no temaM «Meramwiel» U «Hemeramisl») B COOTBETCTBUM C IPaBWIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, MTPEICTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMAIHIO,
MOJy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHHMKaIMU, IHTEpHET U Jpyrux);

c(OPMHPOBAHHOCTh YMEHHMH CcOOMI0/aTh MpaBHUa HKOJOTHYECKU I1EJIecO00pa3HOro
HOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAHEHHS CBOErO 370POBbI U
OKpYXarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
OIpe/IeNIEHHBIX BEILEeCTB, MOHUMast cMblci nokasatens [TIK, noscuate Ha mpumepax crocoObl
YMEHBILIEHUS U NPEJOTBPAILECHUS UX BPEJHOIO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;
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TemaTH4yeckoe IJIAHUPOBAHUE

10 kiace
Ne | HaumenoBanue Komnuectso | IIporpammuoe conep:xanue OcCHOBHBIE BU/IbI JEATEIBHOCTH 00YJaIOLINXCS
/I | pa3zesioB U TEM | 4acoB
yueOHOTO
npeamera
Paznen 1. Teopernyeckue 0CHOBBI OPraHUMYeCKOM XMMUM
1.1 | Ilpeamer 8 [Ipeamer oprann4eckoil XUMHUH: €€ BOSHUKHOBEHHE, PackpbIBaTh CMBICIT U3y4aeMBbIX IOHATUI
OpraHUYECKON pa3BUTHE U 3HAYECHUE B IIOJyUYEHUHU HOBBIX BELIECTB U (BBIABIIATH UX XapaKTepHbIE PU3HAKN),
XUMHH. MarepuanoB. Teopus CTpOEHUs OPraHUYECKUX YCTaHaBIMBATh UX B3aUMOCBS3b.
Teopus crpoenus coequHenuit A.M. bytneposa, €€ 0OCHOBHbIE ITpyMEHATH NOI0KEHUSI TEOPUU CTPOCHUS
OpraHUYECKUX nosiokeHus. CTpyKTypHbIE GOPMYJIbl OpraHUUYECKUX opranuueckux Bemiects A. M. bytneposa st
COCIMHEHUN BemiecTB. ['oMonorus, nzomepusi. XuMuueckas CBsizb B | OOBSICHEHUS 3aBUCMOCTH CBOWCTB BEILIECTB OT
A.M. byrneposa OpPraHWYECKUX COCIMHEHMSX: KPaTHBIE CBS3HU, G- U T- HX COCTaBa U CTPOCHUS.
CBA3U. Hcrnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
[IpencraBnenue o Ki1accuPpUKaMi OpraHUuIECKUX COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
BelecTs. HoMeHKatypa opraHn4ecKkux COeIMHEHUN (pa3BEpHYTOIl, COKpaIIE€HHOI) popMyIT
(cucremaTuyeckasi) U TPUBHAJIbHBIE Ha3BaHUSI OpraHNYECKHUX BEILECTB.
BAKHEUILINX IIPEICTABUTEIIEH KJIACCOB OPraHUYECKUX Omnpenenars BUIbl XUMUYECKON CBS3H
BEIIECTB. (oquHapHBIE, KpaTHbIE) B OPraHUYECKUX
JKCIEePUMEHTAJIbHbIC METOAbI H3YyYCeHHUSs BEIEeCTB U | COCIMHEHUSAX.
UX npeBpamenuii: Jlemoncrpanuu: [ o3HakoMiieHHe ¢ | PackpbIBaTh poJib OPraHNYECKON XMMUU B
o0pa3iaMu OpraHMYeCKUX BEIIECTB U MaTepHallaMi Ha | IPUPOJE, XapaKTepPH30BaTh €€ 3HaUCHUE B )KU3HU
HX OCHOBE; [ | OIBITHI IO MPEBPALIEHUIO OPTAaHUUYECKUX | YEJIOBEKA, MITIOCTPUPOBATH CBA3b C IPYTUMH
BEIIIECTB MPU HarpeBaHUH (IUIaBJICHUE, OOYIIIMBaHUE U | HAYKaMHU.
ropenue). [ JlaboparopHblie onbIThl: [] MonenupoBanue | HabmogaTh 1 onuchiBaTh J€MOHCTPALIMOHHBIE
MOJIEKYJI OPraHUYECKUX BEILECTB OTIBITHI; IPOBOAMUTH U OMMCHIBATH JTA0OPATOPHBIE
OMBITHI ¥ IPAKTUYECKHUE PaOOTHI
Wroro no pazneny 8

Pa3znea 2. YrieBoaopoanbl




2.1

[Ipenenbubie
YTJIEBOAOPOBI —
aJIKaHbl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKHUM PS.
MertaH ¥ 3TaH — NpocTeHIIne MPeICTABUTENN AIKAHOB!
COCTaB, XMMHYECKOE CTpOEHUE, (PU3NUYECKHE U
XMMHUYECKHE CBOWCTBA (PEaKIMU 3aMEILeHHs U
TOPEHMS), HAX0XACHNUE B IPUPOJIE, TOTYUEHHUE U
IIPUMEHEHHE

2.2

HenpenensHueie
YTJI€BOAOPOABIL:
AJIKEHBI,
QJIKaIUCHBI,
AJIKUHBI

AJIKEHBI: COCTaB M CTPOSHHUE, TOMOJIOTHICCKHMA PSIJIL.
DTHIICH — MPOCTEHIITNI MPECTABUTEIb ATKEHOB:
COCTaB, XMMHUYECKOE CTPOCHUE, PUINICCKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMK THIPUPOBAHHS,
TaJIOTCHUPOBAHMUS, THIPATAIIMHA, OKUCIICHUS U
MOJIMMEPH3AIIH ) HAaX0XKICHNUE B IPUPOJIE, TOTyICHHE
Y IPUMCHCHUE.

Anxaauensl: OytaaueH-1,3 u metunodyranuen-1,3,
XUMHYECKOE CTPOCHHE, PEAKIIHS ITOJTMMEPU3aIINH,
MpUMeHeHHe (711 CHHTe3a MPUPOIHOTO U
CUHTCTHYECKOTO KaydyKa M PE3HHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH PS/I.

AUETHIICH — MPOCTEUIINI MPEeACTaBUTEIh ATKUHOB:
COCTaB, XUMHUYECKOE CTPOCHUE, PUINICCKUE U
XUMHUYECKHE CBOMCTBA (PEaKIUu TUIPUPOBAHIS,
raJIOTCHUPOBAHMUS, THIPATAIIMNA TOPSHHS ), HaX 0K ICHUE
B MIPUPO/IC, IONyYEeHUE U IPUMEHEHHE

2.3

ApomMarndeckue
YTJIEBOJOPOIBI

ApeHbl: 6EH3011 U TOIYOJI, COCTAaB, XUMUYECKOE
CTPOEHHUE MOJIEKYII, PU3NUECKUE U XUMHUYECKHUE
CBOICTBa (peakIy rajJoreHupOBaHMs U HUTPOBaHNUA),
MoJIy4eHue U npuMeHeHune. Biausuue 6en3ona Ha
OpraHu3M 4yesoBeka. ['eHeTndeckas cBs3b
YIJIEBOAOPOIOB

PackpeiBaTh CMBICI H3y4aeMbIX TOHATHIA
(BBIABIIATH UX XapaKTepHbIC TPU3HAKK),
YCTaHaBIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSTHSI IPU OMUCAHUU
COCTaBa, CTPOEHUS U IIPEBPALLCHUN
OpPraHUYECKUX COCTUHEHHM.

Hcrnonbs30BaTh XUMHUYECKYIO CUMBOJIAKY TSI
COCTaBIICHUS] MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHON) hopmMy
OpPraHUYECKUX BEIIECTB.

YcranaBiuBaTh IPUHAICHKHOCTH BEIIECTB K
OTpeieIEeHHOMY KJIaccy YIrJIeBOJOPOIOB IO
COCTaBYy M CTPOCHUIO, HA3bIBATh UX IO
CHUCTEMAaTUYECKON HOMEHKIIaType; MPUBOIUTh
TPUBHUAIIbHBIE HA3BaHUS OTJEIbHBIX
IIPEJICTaBUTENIEN YTIIEBOJOPOIOB.
Onpenensats BUABI XUMUYECKOM CBSI3HU B
MOJIEKYJIax yri€BOJOPOJIOB; XapaKTepU30BaTh
3aBHCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH
YTJIEBOJOPOAOB OT KPATHOCTH KOBaJIEHTHOM
CBSI3H.

Xapaktepu3oBaTh COCTaB, CTPOCHUE,
[IpUMEHEHUE, GU3NYECKUE U XUMUYECKHE
CBOWCTBA, BaYKHEHIITNE CIOCOOBI MOTyYSHUS
TUMIUYHBIX MIPEICTABUTENEH Pa3IMUHBIX KJIACCOB
YIJIEBOJOPOIOB (METaHa, 3TaHa, TUJICHA,
aneTuieHa, Oyraauena -1,3, 6eH3ona, Toayona).
BbIABIIATH T€HETUYECKYIO CBSI3b MEXKY
YII€BOJOPOAAMH U MOATBEPXKIATh €€ HaIu4une
YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX
peaxiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX
dbopmyi. XapakTepu3oBaTh UCTOYHUKU
YTJIEBOJIOPOIHOTO CHIPhs (HEDTh, TPUPOTHBINA




2.4 | IlpupoaHbie 3 [Ipuponnstii ra3. [lonyrasie HedTsaHbie Ta3sl. HedTs 1 | ra3, yroms), cnocoObl ux nepepaboTKu U
UCTOYHUKHU e€ MMPOUCXOXKICHHE. MPAaKTUYECKOE MPUMEHEHUE M10JTy4aeMbIX
YIJIEBOIOPOAOB U Crioco0b1 mepepaboTKH HE(TH: IEPETOHKA, KPEKHHT IPOJYKTOB.
uX nepepadoTka (Tepmuueckuii, katanutuueckuil). IpomxykTs Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI

nepepaboTku He(hTH, NX IPUMEHEHHUE B MO3HAHUS — MTPOBEICHUE, HAOIOICHNE U
IPOMBIIIIEHHOCTH U B OBITY. ONKCaHHE XMMUYECKOT0 SKCIIEPUMEHTA
KaMeHHBI# yroyb 1 MpOIyKTHI €ro epepadoTKH. (;rabopaTOpHBIE OTBITH M TPAKTHYECKHUE
JKcnepuMeHTATbHbIE MeTO/IbI H3YYeHHs BelecTB U | PabOThI).
UX npeBpamenuii: [ Jlemoncrpanum: [ KOJIEKIIUT CrnenoBath npaBuiIaM 0e30macHoOi paboTHI B
«HedTb» 11 «Yr0mpy»; [ BuneodparmeHt n1a0opaTOpUU IPU UCTIONIB30BAHUM XUMHYECKON
«Bynkanunzauust pe3unb». [| JlabopaTtopHble onbIThL: [] | OCyAbl M 000PYIOBaHMSI, a TAKXKE MpaBUiIaM
KayeCTBEHHOE OIpe/IeJIeHUE yriiepoja U BOI0po/ia B oOpaleHus ¢ BeIECTBAMU B COOTBETCTBHUHU C
OpPTaHUYECKUX BEUIECTBAX; [ ] O3HAKOMIICHHE C WHCTPYKIUSMU BBITTOITHEHUS JTA00PATOPHBIX
o0pa3laMu MIacTMacc, KayuyKoB U PEe3HHBI; [ OTIBITOB M NMPAKTHUYECKUX PaOOT MO MOTYUYEHUIO U
MOJICIIMPOBAaHUE MOJIEKYJI YTIIEBOIOPOIOB U M3YYEHHUIO OPTaHMYECKUX BEIICCTB.
rajoreHonpou3BoaHbIX. [ [IpakTrueckue padotsl: No | I[IpenctaBiasaTh pe3yabTaThl SKCIIEPUMEHTA B
1. Ilony4yeHune STUIIEHA U U3YYEHHE €0 CBOWCTB. ¢dbopMe 3amnucu ypaBHEHHI COOTBETCTBYIOLINX
PacuérHble 3a1aun: peaKuii ¥ J1eaTh BBIBOJIBI HA MX OCHOBE.
[] ompeneneHne MOJICKYIIPHON (POPMYIIBI [TpoBOIUTH BBIYMCIICHUS TSI OTIPEICTICHUS
OpPraHUYeCcKOro BEILIeCTBa MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
IO MaCCOBBIM JIOJISIM aTOMOB BEIIECTBA, [0 YPAaBHEHUIO XUMHUYECKON PEaKIINH.
XUMHUYECKHX 3JIEMEHTOB; CaMOCTOATENBHO MJIAHUPOBATh U OCYIIECTBISATh
(] pacyéTsl IO ypaBHEHUIO XUMUYECKON CBOIO [103HABATEJIbHYIO 1€ATEIbHOCTD;
peakuuu IPUHUMATh AKTUBHOE y4acTHE B IPYIIIOBOM
y4eOHOM JIeATETHLHOCTH
Wroro no pazneny 13

Paznea 3. Kucaopoacoaep:xanue opr

AHNYCCKHUE COCAUHCHUSA

3.1

Cnuprer. ®enon

6

[IpenenpHBIE OHOATOMHBIE CITUPTHI: METAHO U
3TaHOJ, XUMUYECKOE CTPOCHHE, (PU3HUECKUEe U
XUMHUYECKHE CBOMCTBA (PeaKuu C aKTUBHBIMU

MeTaJUIaMH, TaJOT€HOBOAOPOIAMH, TOPEHHUE),

PackpbIBaTh CMBICT H3y4a€MbIX TOHATHI
(BBIABIIATH UX XapaKTEpHbIE IPU3HAKN),
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCIIOJI30BATh
COOTBETCTBYIOIIME MOHITHUS IPHU OMMCAHUN




npuMeHenue. Bogopoanas cBsa3b. @U3nM0I0THYECKOE
JielicTBHE METaHOJIa U 3TaHOJIa HAa OPraHU3M YeJIOBEKa.
MHoOroaTtoMHbl€ CIUPTHI: ATUIICHTIIMKOJIb U TIULEPUH,
XUMHUYECKOE CTpOeHHE, GU3NIECKUE U XUMUUYECKHE
CBOICTBa (B3aMMOJEMCTBHE CO IIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIysi HA MHOIrOaTOMHbIE
cnupThl). PU3NOIOTUYECKOE JEHCTBUE HA OpraHU3M
yenoBeka. [IpuMeHeHne riavueprHa 1 STHIICHT KO,
®enoin. CTpoeHnE MOJIEKYIIbI, GU3NIECKHE U
XUMHYecKHe cBoiicTBa peHona. TokcuuHocTh peHona,
ero GU3HOIOTHYECKOE ICHCTBHE

Ha opraHusMm uenoseka. [Ipumenenue penona

3.2

AJbaeruasl.
Kap6oHnoBsie
KHCIIOTBI.
CrnosxHble 3¢upsl

Anbrerusl: GopManbAerul U alleTalbIeru,
XUMHUYECKOE CTPOCHHE, (PU3HUECKHE U XUMUYECKUE
CBOMCTBA (PEaKIIMK OKHCICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIINH ), TIOTyYEHHE U IPUMEHEHHUE.
OHOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
YKCYCHasl KUCJIOTa, XUMHUUECKOE CTPOCHUE, (PU3UUECKUE
U XUMHUYECKUE CBOMCTBA (00IMe CBOMCTBA KUCIIOT,
peakuus dTepuduKanun), MoIy4eHre U IpUMEHEHUE.
CreapuHOBas U 0JIEMHOBAsI KMCIOTHI KaK
MPEICTaBUTENHN BBICIIUX KapOOHOBBIX KMCIOT. Mbla
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe
JIEUCTBUE.

CroxHble 3(¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX
KUCIOT. ['uaponu3 cinoxHbix 3¢upoB. Kupbl Kak
MIPOU3BO/IHBIC TIIMIIEPUHA U BBICIINX KapOOHOBBIX
KUCJOT. ['uaposn3 KupoB

COCTaBa, CTPOEHUS U IIPEBPALLCHUN
OpPraHUYECKUX COCTUHEHHH.

Hcmonb3oBathb XUMHUYCCKYIO CUMBOJIMKY IJIA
COCTaBIICHUS] MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaméHHOo) Gopmy
OpPraHUYECKUX BEIIECTB.

YcranaBiuBaTh MPUHAIJICIKHOCTE BCIICCTB K
oTmpeieIeHHOMY KJIaccy MO COCTaBYy U CTPOCHHUIO,
Ha3bIBaTh UX II0 CHCTEMATHUECKOU
HOMEHKJIAType; TPUBOIUTH TPUBUATHHBIC
Ha3BaHUsA

OTJIETbHBIX MPEACTaBUTEICH
KUCJIOPOACOAEPKAIIMX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
MMPUMCHCHHUC, (1)I/I3I/I‘I€CKI/IC U XUMHUYCCKUEC
CBOIICTBa, BayKHEHIIINE CITIOCOOBI TTONyUEHUS
TUTTUYHBIX MMPEJICTABUTENICH PA3IMUHBIX KJIACCOB
KHCJIOPOCOAEPIKAIINX COSTUHEHUH (MeTaHoMa,
ATaHOJIa, TNIUIIepUHa, (heHomna, popMaabaeruia,
areTanpAeruaa, YKCyCHON KUCIOTHI, TJIFOKO3BI,
caxapo3sbl, Kpaxmasa, eJUTI0JI03bI); BBISIBIISITh
FCHCTUYCCKYIO CBA3b MCIKIAY HUMU U
MOJATBEPK/IaTh €€ HaJIMYUe YpPaBHEHUSIMU
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL.
OnuchIBaTh COCTaB, XUMHUYECKOE CTPOCHUE U
MIPUMEHEHUE KUPOB, XapaKTepU30BaTh UX
SHaAYCHUC IJI KUBHCACATCIIbHOCTHU OPraHnu3MOB.
Oco3HaBaTh OMACHOCTH BO3JACHCTBHS Ha JKUBEIE
OpTraHrU3MBbI OIMPEACIICHHBIX OPraHUYCCKUX
BEIIECTB, MOSICHATH Ha MPUMEPaX CIIOCOOBI
YMCHBIICHUSA




U IIPEIOTBPALEHUS UX BPEIHOIO BO3ACUCTBUSA
Ha OPTaHM3M YEJIOBEKA.

Hcrnonbs30BaTh €CTECTBEHHO-HAYYHbBIE METO/IbI
MO3HAHUS — IPOBEICHUE, HAOIIOACHNE U
OIMCaHNE XMMHUYECKOT0 SKCIIEPUMEHTA
(;1abopaTOpHBIE OMBITHI M IPAKTHUECKUE
paboThI).

Cnenoatk npaBuiaM 6e30nacHoil paboThI B
71ab0paToOpUU MPU UCIIOJIB30BAHUN XMMHUECKOM
1oCy1bl 1 000PYAOBaHUS, a TAK)KE MPaBUIaM
oOpallieHus C BEIIeCTBaMU B COOTBETCTBUHU C
MHCTPYKLHUSMU BBIIIOJHEHUS 1a00PaTOPHBIX
OTIBITOB ¥ MPAKTHYECKUX PAOOT 0 MOTYICHUIO U
U3YYEHUIO OPTaHUYECKUX BEILECTB.
IIpeacraBisaTh pe3ybTaThl SKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHHH COOTBETCTBYIOIUX
peakuMii U 1eJaTh BBIBO/BI HA UX OCHOBE.
IIpoBOAUTE BBIYUCICHUSA AJI ONIPEACIICHUS
MOJIEKYJISIPHOM (OpPMYJIIbl OpraHUYECKOT O
BEILECTBA, [10 YPABHEHUIO XUMUYECKON pPEaKIUU.
CaMoCTOSTENbHO TUIAHUPOBAThH U OCYILECTBIATh
CBOIO [I03HABATEIbHYIO JACATEIBHOCTD;
IIPUHUMATh aKTUBHOE

y4acTHe B TPYNIOBOH yueOHOM e TeIbHOCTH

Wroro no pazneny 13
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TemaTH4yeckoe IJIAHUPOBAHUE

11 kiace
Ne | HaumenoBanwue KonmuectBo wacoB | [Iporpammuoe conepikaHue OCHOBHBIE BUJIBI ACATEBHOCTH 00YYaIOMINXCS
/1 | pa3JenoB U TeM
y4eOHOro
npeaMeTa

Pa3pen 1. Beenenune

1.1 | [loBropeHnue 3 Teopus cTpoeHHss OpraHM4EeCKUX COCIUHEHUN PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH (BBISBIATH
Teopuu AM. byrnepoBa, €€ OCHOBHBIE I1OJIOKECHHUSI. UX XapaKTepHble IPU3HAKH), yCTaHABIMBATh UX
XUMHYECKOIO YTIeBoa0pOIb, CIMPTHI, ANbAETUIBI, KAPOOHOBHIE | B3aMMOCBS3b.

CTPOCHUSI, KHUCJIOTHI UX (U3UUECKUE U XUMUYecKHe cBoicTBa | [IpMMEHATh MOI0KEHUS TEOPUH CTPOCHHUS

YTIIE€BONOPOIOB, OpPraHWYECKHX BEIIECTB. XapaKTepU30BaTh COCTAB,

IIpeEIbHBIX CTpO€HUuE, IPUMEHEHHE, PU3NIECKUE U XUMUYECKHE

OJIHOATOMHBIX CBOIMCTBa, BayKHEHIINE CLIOCOOBI TIOTYyYEHUS

CIHUPTOB, eHOa, TUIIUYHBIX [IPEICTABUTENEH PA3IMUHBIX KJIaCCOB

aJIbJIETUJIOB , YIJI€BOIOPOAOB, KHCIOPOLOCOACPKAIIUX

KapOOHOBBIX OpPraHMYECKUX COECIUHEHUMN, BBISBIISTD

KHCJIOT. TE€HETUYECKYIO CBs3b. VICII0IBb30BaTh €CTECTBEHHO-
Hay4dHbI€ METO/IbI [I03HAHUS — IIPOBEACHHUE,
Ha0JII0/IeHNE U ONTMCaHNEe XUMUYECKOTrO
9KCHEpUMEHTa (J1TaOOpaTOPHBIE ONBITH U
MpaKTU4YeCKHe paboThl).
CrnenoBath mpaBuiaM 6€30MacHOM paboOTHI B
nabopaTopun. CaMOCTOSATEIHHO TUIAHUPOBATH U
OCYILIECTBIIATH CBOIO I03HABATEIBHYIO
JEATEIIBHOCTD; IPUHUMATh AKTUBHOE y4aCTHE B
TpyNIoBod y4eOHON AEATENbHOCTH

Hroro no 3

paszueny

Paznen 2. Kuciopoacoaep:xaniue oprannyecKue coeTuHeHu st




2.1

YrineBoabl

VYTraeBosl: cocTaB, KiIaccu(uKanus yrieBo 0B
(MOHO-, au- ¥ moaucaxapubl). ['moko3a -
MIPOCTEUIIHNI MOHOCAXapUa: 0COOEHHOCTH
CTPOCHHS MOJIEKYJbI, (PU3HUECKUE U XUMUYECKUE
CBOMCTBA TIIOKO3bI (B3aMMOJICUCTBHE C
ruapokcuaom meau(Il), okuciaeHrne aMMuadyHbIM
pacTBOpoM okcuja cepedpa (1), BoccTaHOBIICHHE,
OpO’KeHHUE TIIOKO03bl), HAXOXKICHHUE B IPUPOJIE,
IIPUMEHEHHUE TIIIOKO3bl, OMOJIOrHYecKas pojb B
KHU3HEJEATSIbHOCTH OpraHi3Ma 4eJoBeKa.
®orocunTe3. PpyKkTO3a KaK U30MEP TITIOKO3bI.
Caxapo3a - mpecTaBUTENb IUCAXapUIOB,
THIPOJIU3 CaXapo3bl, HAX0XKJIEHUE B IPUPOJIE U
npuMeHeHue. Kpaxman 1 nemnosno3a Kak
MIPUPO/IHBIE TOJIMMEPBL: CTPOEHUE KpaxMaia u
LEJITI0NI03bI, (PU3UUECKHE U XMMUYECKHE CBOMCTBA
Kpaxmaiia (TUApOoJIn3, KaueCTBEHHAs peaKltsl ¢
HOJIOM).

JKCIepUMEHTAJIbHbIE METOAbI U3y4YeHUs!
BELIECTB U MX NPeBPAICHHI:

[J Pacuérnble 3aaun: [] onpenenenue
MOJIEKYJISIPHOM (hOpMYJITBI OPraHNYEeCcKOTro
BEUICCTBA I10 MAaCCOBBIM J0OJISIM aTOMOB
XUMHUYECKHX 3JIEMEHTOB U 10 Macce (00beMy)
MIPOIYKTOB cropanusi; [ pacuéThl M0 ypaBHEHHIO
XUMHYECKON pEaKIuu

PackpbiBaTh CMBICT N3y4aeMBbIX MOHSATUHN (BBISBISATH
UX XapaKTepHbIEC MPU3HAKH), YCTAHABIUBATD UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME
MOHSTUS ITPU ONHUCAHUM COCTaBa, CTPOCHHUS U
MIPEBPALLICHUI OPTaHUYECKUX COECAUHEHUM.
Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHOI) popmMyT
OPraHUYEeCKHX BEIIECTB.

VYcraHaBnuBaTh NPUHAJIEKHOCTD BEIIECTB K
OIPEJIETICHHOMY KJIACCY IO COCTaBY U CTPOEHHIO,
Ha3bIBATh MX 10 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJUTH TPUBUAIBHBIC HA3BAHUS

OTAEJBHBIX MPEACTABUTEIICH KUCIOPOICOAEPKALIUX
COEIMHEHMI.

XapakTepu3oBaTh COCTAB, CTPOCHUE, TPUMEHEHUE,
(buznvYecKre U XUMUYECKHE CBOMCTBA, BAXKHEHIITHE
CHOCOObI MOTYyYEHUS] THITMYHBIX MPeCTaBUTENeH
Pa3JIMYHBIX KJIACCOB KMCIIOPOICOACPKALINX
coenuHEHUH (TJIIOKO3bI, CaXxapo3bl, Kpaxmarna,
LIEIUTIOJIO3BI ); BBISBIISTH T€HETUYECKYIO CBSI3b MEXKTY
HUMH U MOATBEPKJIATh €€ HATM4KMe YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL
OnuceIBaTh COCTaB, XMMUYECKOE CTPOEHUE U
MIPUMEHEHUE KUPOB, XapaKTEPU30BATh UX 3HAUYCHUE
JUTSL )KM3HEIESATEIbHOCTH OPTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS HA )KUBBIC
OpraHU3Mbl OIIPENIEIECHHBIX OPraHUYECKUX BEIIECTB,
MOSICHATH Ha MIPUMEPax CIIOCOOBI YMEHBIIICHUS

Y NIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS Ha
OpPraHu3M YeJIOBEKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
IIO3HAHUS — IPOBE/IeHNEe, HAOII0I€HUE U ONTUCaHKe
XUMHAYECKOT0 dKCIIEPUMEHTA (J1a00paTOpHbIE OTBITHI
U TIPAKTUYECKUE PaOOTHI).

CrnenoBatpb mpaBuiaM 0€301acHOM paboOTHI B
71a00paToOpUH P MCII0JIb30BAHUHM XUMUYECKON
MOCyZbl ¥ 000pYyI0BaHUS, a TAK)KE MpaBUIaM
oOpallleHus C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIHSMH BBITTOJTHEHHS J1a00PaTOPHBIX OIBITOB
U IPaKTHYECKUX padoT MO MOTYYESHUIO U U3YUECHUIO
OpPraHMYECKUX BEIIECTB.

[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B opme
3aIIMCU YPAaBHEHHUU COOTBETCTBYIOIUX PEAKIUN U
JieNiaTh BBIBOJIbI HA X OCHOBE.

[TpoBOIUTH BEIYMCIICHUS TSI ONPEACTICHHS
MOJIEKYJISIpHON (hOpMYJIIbI OPraHUYECKOTO BEIIECTBA,
M0 YPAaBHEHHUIO XUMHUYECKOW PEaKIINH.
CamocToATeNnbHO MIaHUPOBATh U OCYILECTBIISATh
CBOIO MTO3HABATEIBHYIO IEATEIIEHOCTh; IPUHIMATh
aKTUBHOE

y4acTHe B IPYIIOBON y4eOHOU NeSITEIbHOCTH.

Uroro no pazneny
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Pa3nea 3. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

3.1

AMUHEL
AMHHOKHUCIIOTHIL.
benxu

6

AMUHBI: METUJIAMHH — IPOCTEUIINI
MPEACTABUTEb AMUHOB: COCTAB, XUMHYECKOE
cTpoeHue, pru3nYecKre 1 XUMHUUECKUE CBOICTBA
(peakuuu ¢ KUCIOTaMHU U TOPEHUS ), HaXOXICHUE B
npupoje. AMUHOKUCIOTHI KaKk aM(pOTEpHBIE
OpraHuueckue coequHeHus. Gusnueckne u
XMMHUYECKHE CBOICTBA AMMHOKHCIIOT (Ha MpUMEpE

PackpbiBaTh CMBICT N3y4aeMbIX MOHATUHN (BBISBISATH
WX XapaKTepHbIE TPU3HAKH ), YCTAHABINBATH UX
B3aUMOCBS3b, UCIIOJb30BAaTh COOTBETCTBYIOIINE
MOHSITHUS TIPY ONTMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLEHUN OPTaHUYECKUX COCAUHECHUM.
Hcnons30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX




rMnuHa). buonornueckoe 3HaueHue
aMUHOKUCIJIOT. CHHTE3 NENTUOB.

benku xak npupoansie nosumMepsl. [lepsuunas,
BTOPUYHAS M TPETUYHAsl CTPYKTYpa OEIIKOB.
XUMUYECKUE CBOWCTBA OCIKOB: THAPOIU3,
JieHaTypalus, Ka4ueCTBEHHbIC pEaKIMH Ha OENKH.
JKCIepUMEHTAJIbHbIE METObI U3y4YeHUs!
BeIEeCTB M MX NpeBpamenuii: [ JleMoHcTpanuu:
[} nenatypanus OEIKOB IPH HarpEeBaHHUM; [
LIBETHBIE pEaKIK OEKOB

(pa3BEpHyTOH, COKpaEHHON) PopMyT
OpPTraHWYECKUX BEIIECTB.

OnpenensTh MPUHAIIC)KHOCTH BEIIECTB K
OTIpEIETICHHOMY KJIACCY IO COCTaBY U CTPOCHHUIO,
Ha3bIBATh UX

M0 CUCTEMATHYECKON HOMEHKJIAType; MPUBOAHTD
TPUBHAIBHBIC Ha3BaHUS OTACIBHBIX
MIpPEICTaBUTENICH. XapaKTepru30BaTh COCTaB,
CTpOCHHE, IPUMECHECHHE, (PU3NUCCKUE U XUMUICCKIEC
CBOICTBa, BayKHEHIINE CLIOCOOBI TOTYyYEHUS
TUTIUYHBIX MIPEJICTABUTENCH a30TCOIEPIKAIIIIX
COCTMHCHUH (METHJIAMHUHA, TJIMIHA, OCJIKOB).
OnuceBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOWCTBA
OeNKOB; MOSICHATH Ha IPUMEpax 3HaueHue OETKOB
JUTSL OpTraHU3Ma YeJIOBeKa.

Hcnonb30BaTh eCTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHUs — HAOJIIOAATh U OIKUCHIBATH
JIEMOHCTPAIIMOHHBINA YKCIIEPUMEHT.
CaMOCTOSTETHHO TUTAHUPOBATh U OCYIIIECTBIISTh
CBOIO TIO3HABATENBHYIO JIEATEIbHOCTh; TPUHUMATh
aKTUBHOE Y4acTHe B IPYNIOBON y4eOHOI
JEATeIIbHOCTH

Uroro mo pazneny 6

Pa3neu. 4. BoicokomMoieKyJ/IsipHbIe COeIMHECHHUS

4.1 | Ilmactmaccel. 4 OCHOBHBIE TIOHSITHSI XUMHH BRICOKOMOJIEKYIISIPHBIX
Kayayku. COCIMHEHUIT: MOHOMED, TIOJIUMEpP, CTPYKTYPHOE
Bonokna 3BEHO, CTETICHb NOJIMMEPH3AIHN, CPETHSS

MOJICKYJIsIpHas Macca. OcHOBHEIE METOJbI CHUHTC3a
BBICOKOMOJICKYJISAPHBIX COCI[I/IHeHI/Iﬁ —
noJIMMEpur3alsa U NOJJTMKOHACHCAIIUA.

Bragets n3ydyaeMbIMU XUMHUYECKUMU TTOHSATUSIMU:
PacKpbIBaTh CMBICT U3y4aeMbIX IOHSITUN U
MIPUMEHSATH ITH TOHATHUS IIPH ONMUCAHUM COCTaBa U
CTPOCHHS BBICOKOMOJICKYISPHBIX OPTaHUIECKUX
BEIIECTB, JUIsl OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUM.




[TnacTmaccsl (ITOJIMATUIIEH, TOTUIIPOIIIIEH,
MOJINBUHUJIXJIOPU, TTONUCTUpOI). HatypanbHslii 1
CUHTETHUYECKHE KayuyKu (OyTaIueHOBBIH,
XJIOPOIIPEHOBHIN M U30IPEHOBHIN ). BostokHa:
HaTypaJIbHbIE (XJIONOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a),
CUHTETHYECKUE (KAIPOH U JIABCaH).
JKCNepuMeHTaTbHbIE METOAbI H3y4YeHH S
BellleCTB M UX MpeBPallleHH i :

(] JlemoHCTpauuu:

[ 03HaKOMJICHHE C 00pa3aMu MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAYYYKOB

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY TSI
COCTaBJICHUS CTPYKTYPHBIX (OPMYIT BEIIECTB U
YpaBHEHUH pEAKIMI MMOTUMEPU3ALUN U
noJMKOoHAeHcau. ONUCBIBaTh COCTAB, CTPOCHHUE,
OCHOBHEBIE CBOICTBa KayuyKOB, HanOoJee
pacupoCTpaHEHHBIX BUIOB IJIACTMACC, BOJIOKOH;
MPUMEHEHUEB PA3JINYHBIX OTPACIAX.
Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOJIIOAATh U ONUCHIBATH
J€MOHCTPALIMOHHBIN HKCIIEPUMEHT

Uroro no pazueny 5

Pa3znen S. Teoperuueckue 0CHOBbI XUMHH

5.1 | Crpoenue 4
aTOMOB.
[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
cucTema
XUMHYECKHUX
2JIEMEHTOB

hinge

Menneneesa

Xumunueckui snemenT. Atom. CocTaB aToma,
M30TOIBI. DIEKTPOHHAS 000I0YKa.
DHepreTudyeckue ypoBHHU, NOJyPOBHH. ATOMHbIE
opbwurany, S-, p-, d-, f-anementer. OcobeHHOCTH
pacrpeiesieHus SJIEKTPOHOB MO OpOUTATISIM B
aTOMax MallbIX U OOJBIIUX MTEPHOIOB.
DneKkTpoHHask KOH(PHUTypaIys aTOMOB.
[Tepuonnueckuii 3akoH u [leproanueckas cucrema
xumudeckux dyemeHnToB 1. . Menaeneera. CBsizb
nepuoAnuecKoro 3akona u [lepuonnueckoi
CHUCTEMBbI XUMHYECKHUX JIEMEHTOB C COBPEMEHHOM
TEOpHEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMUUYECKHUX JIEMEHTOB U
00pa3yeMbIX MU MTPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyMNnam U nepuojam. 3HaueHue
MEPUONYECKOTO 3aKOHA U CUCTEMbI XUMHYECKUX
aneMeHnToB /.M. MenneneeBa B pa3BUTUU HAYKHU.

PackpsiBaTh CMBICT N3y4aeMBbIX MTOHATUHN (BBISBISATH
UX XapaKTepHbIC TPU3HAKH ), YCTAHABIUBAThH UX
B3aHMOCBS3b.

PackpeiBats cmbicn nepuoandeckoro 3akona /1. M.
MenzeneeBa U IEMOHCTPUPOBATH €TI0
CUCTEMATHU3UPYIOIIYIO, O0BSICHUTENBHYIO U
MIPOTHOCTUYECKYIO (DYHKIIMH.

XapakTepru30BaTh JIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHYECKUX 3JIEMEHTOB 1—4 Mepruo0B, UCTIOIb3YsI
MOHATHSA S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH,
sHepreTnudeckue ypoBHU. OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCIMHEHUM 10 MepUoJaM U
rpynmnaM [lepuoanueckoit cucremsl /1. U.
Menneneena




JKcnepuMeHTaTbHbIE METOAbI U3y4YeHUs
BellleCTB U MX NMpeBpallleHuii:

(] JlemoHCTpauuu:

Buapr Tabmun «Ileproanueckas cucrema
xumudeckux asementoB .. MeHnieneeBay

5.2

Crpoenue
BEIIIECTBA.
MHoroo6pa3ue
BEIIECTB

12

CrpoeHue BeniecTBa. XuMudeckas cBsi3b. Buel
(xoBaJIeHTHAs! HEMOJISIPHAs U NOJISIpHAsl, NOHHAs,
MeTaJUInYecKast) 1 MEXaHU3Mbl 00pa30BaHUs
XUMHAYECKOH CBsI3U (OOMEHHBIN 1 JOHOPHO-
aKLEeNTOpHBIH). BomopoaHast cBs3b.
BanenTHOCTS.

OneKTpoOTpULATENIBHOCT. CTENEHb OKUCIICHHUS.
KaTnoHbl u aHUOHBL.

BemectBa MOIEKYISPHOTO U HEMOJIEKYIIIPHOTO
CTpOEHHUsI. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
THUIbI KPUCTAIIINYECKUX PELIETOK U CBOMCTBA
BEILIECTB.

IToHsATHE O IUCIIEPCHBIX CUCTEMAX.

Hctnnasle pactBopbl. KonnmuecTBeHHBIE
XapaKTepUCTUKH PacTBOPOB (MaccoBasi 10JIs
BemiecTBa B pactBope). Knmaccudukarus
HEOpraHu4yeckux coeauHeHu. Homenknarypa
HEOPraHUYECKUX BEILECTB.
JKCIEePUMEHTAJIbHbIE METOAbI H3yYeHUSI
BellleCTB U UX npeBpameHuii: [ leMoHncTpanmu:
] MozeNy KpUCTAIIINYECKUX PELIETOK. [
Pacuérnble 3agaun: [J pacdeTsl ¢ HCIIOJIB30BAHUEM
MIOHATUSA «MACCOBAas J0JIs1 PAaCTBOPEHHOIO
BEILICCTBA

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBIACTATH
WX XapaKTepHbIC TPU3HAKH) U IPUMEHSATD 3TH
MOHSATUS ITPU ONMKUCAHUM COCTaBa U CTPOCHMS
BEIIECTB, /ISl OOBSICHEHUS OT/ICIBHBIX (PaKTOB H
SIBIICHHI.

Onpenenars BUABI XUMUYECKOM CBSI3U
(KOBaJICHTHOM, HOHHOH, METAITTHYCCKOM,
BOJIOPOJHON) B COSAMHEHUSX; TUI KPUCTAIITMYECKON
pPEIETKN KOHKPETHOIO BEILIECTBA.

OrnpenenaTs BAJICHTHOCTb U CTENIEHb OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO
coctaBa. [IpoBOANTE BEIYHUCIICHUS

C UCIOJB30BAHUEM TTOHSATUS «MaccoBas 101
BEILIECTBA B PaCTBOPEN.

Bnagets n3yyaeMbIMU XUMUYECKUMHU MOHSATUSMH.
OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakiuu OT Pa3IMYHBIX (PaKTOPOB.

Ornpenenars XxapakTep CMEMICHUST XUMHUYIECKOTO
paBHOBECHSI B 3aBUCIMOCTH OT BHEILIHETO
BozneiicTBus (mpunuun Jle latense).

CocTaBisATh ypaBHEHUS PEAKLMM pa3IMUHbIX TUIIOB;
MOJIHBIE U COKPAIEHHBIC YPAaBHEHUS PEAKIUi
MOHHOTO 00MEHa, YUUTHIBAsI YCIOBHS, PU KOTOPBIX
3TU peaKUUU UIYT A0 KOHIIA.

Hcnonbs30BaTh €cTEeCTBEHHO-HAYYHBIE METObI
MMO3HAHMS — MMPOBEACHNE, HAOTIOIEHUE U OTTMCAaHUE
XUMHUYECKOT0 FKCIIEPUMEHTA (IEMOHCTPALIMOHHbBIE U
71a00paTOPHBIE OTBITHI, MPAKTHYECKUE PAOOTHI): 11O




OIPEICTICHUIO CPEJIbl BOJHBIX PACTBOPOB BEILECTB,
peakiuii HOHHOTO OOMEHa, BIMSHHIO Pa3THYHBIX
(haKTOpOB Ha CKOPOCTh PEAKILIUH.

CreqioBaTh MpaBUIIaM MOJIb30BAHMS XUMUYECKOM
TIOCY/IOH M TAOOPaTOPHBIM 000PYIOBAHUEM.
[TpeacTaBasaTh pe3ysibTaThI

XHUMHUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu
ypaBHEHH COOTBETCTBYIOIIMX PEAKIIUi U Je1aTh
BBIBOJAbI HAa NX OCHOBC.

ITpoBOANUTE BBHIYUCIICHHUS 110 YPABHEHHUSIM
XUMHUYCCKUX peaKIII/If/'I, B TOM YHUCJIC
TEPMOXHMHYECKHE PACUETHI

Wroro mo pazneny 16
OBILIEE 34
KOJIMYECTBO

YACOB IIO

ITPOTPAMME




TemaTH4yeckoe IJIAHUPOBAHUE

12 kiace
Ne HaunmenoBanue KomunugectBo | IIporpammuoe conepxanue OCHOBHBIE BU/IbI I€ATEILHOCTH 00yUYaIOLINXCS
/0 | pa3JenoB U TeM 4acoB
y4eOHOro npeaMera
Pa3pen 1. Beeaenune
1.1 | CtpoeHue aToMOB. 1 Xumuueckuit anemeHT. Atom. CocraB aToMa. PackpbIBaTh CMBICT N3y4aeMbIX TOHATUN
[Tepuognueckuii DNeKTpoHHAas 000J104Ka. DHEPreTUYecKHe (BBIABIIATH UX XapaKTepHbIE MPU3HAKN),
3aKOH XUMHUYECKHUX YpOBHH, OAYypoBHH. OCOOEHHOCTH YCTaHABIIMBATh UX B3aUMOCBS3b.
DJIEMEHTOB pacripeiesieHus! 3JeKTPOHOB 10 OpOUTaIsAM B PackpeiBath cMbICT nepuoanydeckoro 3akona Jl. 1.
.. Menneneesa aTOMax MaJIbIX U OOJBIINX NEPHOJIOB. MeneneeBa 1 1IEMOHCTPUPOBATh €TI0
OJeKTpoHHasi KOH(UTYpaLus aTOMOB. CHUCTEMaTU3UPYIOLYI0, OOBSICHUTENBHYIO U
Ilepnonnueckuit 3akoH u Ilepuonnueckas MIPOrHOCTUYECKYIO (DYHKIINH.
CUCTEMA XMMHUYECKUX ieMeHToB /[I. 1. XapakTepHu30BaTh IEKTPOHHOE CTPOEHUE aTOMOB
Menpeneesa. XUMHUYECKHX 3JIEMEHTOB
Hroro no pasneny 1

Paznen 2. Teopernueckne 0CHOBbI XUMHH

2.1 | Xumuueckue 10
peakiuu

Xumunyeckas peakuus. Knaccudukanus
XUMUYECKUX PEAKLUN B HEOPTaHUYECKOU U
OPraHUYeCKOW XUMHH. 3aKOH COXPAHEHHUS MacChl
BELIECTB; 3aKOH COXPaHEHUs U NPEBpalLEHUs
SHEPTUH NMPU XUMUYECKUX PEAKIUIX.
CKopocThb peakiuy, €€ 3aBUCUMOCTb OT
paznuuHbIX (hakTopoB. OOpaTUMBIC PEAKIIUH.
XUMHYECKOE PABHOBECHE.

@akTopsl, BAUSIOIINAE HA COCTOSTHUE
XMMHUYECKOTO PAaBHOBECHSI.

[Tpunmun Jle [latensbe.

ONEeKTPOIUTHYECKAs] JUCCOLIUAIINS.

PackpbIBaTh CMBICT H3y4a€MbIX TOHATHI
(BBLOEJIATH UX XapaKTEPHbIE IPU3HAKU) U
MIPUMEHSTh 3TH MOHITHUS MIPU ONMCAHUU COCTaBa U
CTPOCHUS BEIIECTB, ISl O0BSICHEHUS OTIACIbHBIX
(haKkTOB W SIBJICHUI.

Onpenensatb BUAbl XUMHUYECKOU CBSI3U
(KOBaJICHTHOM, MIOHHOM, METAJTMIECKOM,
BOJIOPOJHOM) B COEAMHEHUSX; TUIT
KPHUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BCIISCTBA.




CunbHble U cradblie 31eKTpoauThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpalbHas,
uienoyHasi. Bogopoansiit nokasarens (pH)
pactBopa. Peakiiun nonHoro oomeHa B
OpraHNYeCKON U HEOPraHUYECKON XUMUH.
OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[TonsiTHE 00 AMEKTPOIM3E PACIIIIABOB U
pacTBOpPOB COJIEH.

IIpuMeHeHune 31eKTpoIIn3a.
JKCNepUMEHTAIbHbIE METOAbI U3y4YeHHS
BeLECTB U MX NPEeBPallleHHuii: @
JleMOHCTpanyu: — pa3ioKeHHe IIePOKCHIa
BOZIOPOJA B IPUCYTCTBUH KaTaJIM3aToOpa. @
JlaGopaTopHbIe OMBITHI: — IPOBEICHUE PEAKIINHA
MOHHOT0 OOMEHa; — ONpe/IeTIeHNE CPE/Ib
PacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOTO
uHanKaropa.  [Ipaktuueckue paboter: Ne 1.
Bnusinue pa3nuyHbix pakTOpOB HA CKOPOCTh
XAMHUYECKOW peakiuu. ® PacuéTHble 3a1aun; —
pacyeTsl 0 YpPaBHEHUSIM XUMHUECKUX PEaKIIHii, B
TOM YHCJIE TEPMOXUMHYECKUE PACUETHI

Omnpenensars BaIEHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COETMHEHUSAX
pa3aMyHOro cocraBa. [IpoBOIUTE BBIUMCIIEHUS

C UCTOJIb30BAHUEM TOHATHUS «MacCOBasi 10JIS
BELIECTBA B PACTBOPE».

Brnaznets n3y4aeMbIMU XUMUYECKUMU TTOHATHUSMU.
OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEaKIuu OT Pa3IUYHBIX (PaKTOPOB.

Omnpenensts XapakTep CMEIEHUsI XUMUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT BHEIITHETO
BozaeiictBus (mpunnun Jle [larense).
CocTaBisATh ypaBHEHUS PEAKUUN pa3InYHBIX
THUIIOB; TIOJIHBIE Y COKPAIIEHHbIE YPaBHEHUS
peaxiuiit HOHHOTO OOMEHa, YUUTHIBas YCIOBUS, IPU
KOTOPBIX 3THU PeaKU UIYT 0 KOHIA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOBI
MO3HAHUS — IPOBEICHUE, HA0IO/IEHNE U ONMCaHUE
XMMHUYECKOT0 3KCIIEPUMEHTA (IeMOHCTPALlMOHHbIE
1 J1a0OpaTOPHBIE OMBITHI, IPAKTHUECKHE PabOTHI):
10 OIIPEJIEIEHUIO CPENIBI BOJHBIX PACTBOPOB
BELIECTB, pEaKMii HOHHOTO OOMEHa, BIUSHUIO
pa3aNYHbIX (HaKTOPOB HA CKOPOCTH PEaKIUK.
CrnenoBaTh npaBuiiaM MOJb30BaHUSA XUMUYECKON
MOCYI0M 1 JIaOOPaTOPHBIM 00OPYJOBAHUEM.
[IpencraBisTh pe3ysbTaThl

XMMUYECKOT'0 3KCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIUN U J€IaTh
BBIBO/IbI HA UX OCHOBE.

[IpoBOUTH BEIYUCIICHUS TIO YPABHEHUSIM
XUMHUYECKUX PEaKIUi, B TOM YHCIIe
TEPMOXUMHUYECKHE PACUETHI

Uroro no pazneny
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Paznen 3. Heoprannuyeckasi xumus




3.1

Mertanisl

10

Mertaiuel. [lonoxxenne MeTamioB B
[lepnonnueckoi cucTeMe XUMUYECKHUX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000J0YEK aTOMOB METAJLIOB.
OO6mue ¢pu3nuecKkre CBOMCTBA METAILIOB.
[IpumeHeHne METaIIOB B OBITY, IPUPOJIE U
texHuke. CrutaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUH Psi/i HANIPSKEHUI
MeTaiioB. O61mue crnocoobl NOTyYEHUS
metaioB. Kopposus metannos. CriocoObl
3aIIUTHI OT KOPPO3HUH.

OO01mas xapakTepuCcTHKa METaJJIOB TTIaBHBIX
noarpynn (IA-rpymnna, [IA-rpynmna)
[lepuonnueckoi cUCTEMbl XUMUYECKUX
AJIEMEHTOB. AJFOMUHUM.

AmMoTepHbIe cBOMCTBA OKCHIA U TUIPOKCHA
ATIOMUHHUS.

OO61mas xapakTepuCcTHKa METaJNIOB TOOOUHBIX
noarpynn (b-rpynm) [leprnoauueckoii cuctemsl
XUMHUYECKUX 3JIEMEHTOB: M€Jlb, IUHK, XPOM,
HKeIes3o0.

Bakneiime coequHEHUS METa/IOB (OKCH/IBI,
TUAPOKCHIBI, COJIN).

JKCNepUMEHTAJIbHbIE METOAbI U3y4YeHUSs
BellleCTB U X NpeBpalneHuii: leMoncrpanmu:
— KoJuieKIMs «MeTasuibl U CIUIaBbl». ®
JlabopaTopHbIE OMBITHL: — B3aUMOJICHCTBHE
TUAPOKCH/IA ATFOMUHUS C paCTBOPaMHU KHCIIOT U
LIEJI0YEH; — KaUeCTBEHHBIE PEAKIIMU Ha KATUOHBI
MeTasuioB. e [IpakTuueckue pabotsr: Ne 2.
Pemenne skcniepruMeHTANBHBIX 3a4a4 10 TEME
«Metamibl». ® PacuéTHble 3a1a4n: — pacyeThbl
Macchl (00beMa, KOJIMUECTBA BEIIECTBA)

PackpeIBaTh CMBICI H3y4aeMbIX TOHATHIA
(BBIIETIATH UX XapaKTePHBIC MPU3HAKH) U
MPUMEHSATH 3TU MOHATHUS IIPU ONMKUCAHUM COCTaBa U
CTPOCHHMSI BEIICCTB, IJIs1 OOBSICHEHUS OTICITbHBIX
(aKTOB U SBJICHUIA.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JICMEHTOB — METAJIJIOB M UX COSAMHCHUM C
Y4ETOM CTPOCHHS UX ATOMOB U TIOJIOKEHUS B
[Teproanyueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J1. 1. MeHpeneeBa.

XapakTepHu30BaTh (OMHUCHIBATh) OOIINE XUMHUECKHIE
CBOMCTBA METAJJIOB, MX BaAXKHEHIIINX COCTUHECHUM,
MOATBEPIK/IAsl TO OMKUCAHUE IPUMEPaAMHU
YpaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX
peaKIuii; MpUMEHEHNE METAIIOB B PA3TUYHBIX
00J1acTX, a TAaK)KE HCIOJIB30BAHUE UX JIJIS
CO3/IaHUs COBPEMEHHBIX MAaTepPUAJIOB 1
TEXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3aIMTHI METAJUIOB OT
KOpPPO3HH.

PackppiBaTh CyIIIHOCTh OKUCITHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUIA MOCPEACTBOM
COCTaBJICHHS DJICKTPOHHOTO OalaHCca dTUX PEAKITUH.
[IpoBoaUTH peakinu, MOATBEPKIAIOIINE
XapaKTepHbIE CBOMCTBA N3YyYaE€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM MOHBI METAJLJIOB,
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI
MMO3HAHMSI — TIPOBEACHNUE, HAOTIOICHUE U OTTUCAHUE
XUMHYECKOTO IKCIIEPUMEHTA (IEMOHCTPAIIIOHHBIC
1 1a00paTOpHBIE OIBITHI, MPAKTUYECKUE pabOTHI).
[IpeacTaBisTh pe3yabTaTbl XUMHUYECKOTO
AKCIIEpUMEHTA B (JOpMeE 3aMucH ypaBHEHUM




NPOJyKTa PEaKIIUH, €CIIU OJHO U3 BELICCTB JTAHO
B BUJIC PACTBOpPA C ONPEICIICHHOW MacCOBOU
JI0JIel paCTBOPEHHOTO BEILIECTBA

COOTBETCTBYIOLIMX PEAKIIMHI U J1€J1aTh BEIBOJBI HA
UX OCHOBE.

CnenoBaTh IpaBUiiaM MOJIb30BAHUS XUMUYECKOU
HOCYI0M 1 J1abOpaTOPHBIM 00OPYOBAHUEM.
IIpoBONUTE BBIYUCIICHUS 10 YPABHEHUSIM
XUMHUYECKUX PEAKLIHN.

CaMoCTOATENbHO IUIAHUPOBAThH U OCYILECTBIATh
CBOIO II03HABATEIIbHYIO

JIEeATEIbHOCTh; IPUHUMATh aKTUBHOE Y4aCTHE B
TpyNmnoBoi y4eOHO 1esTeTbHOCTH

3.2

Hewmetamsl

Hewmeramnel. IlomoxxeHnne HEMETaJIOB B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemeHToB /.M. MenpeneeBa 1 0COOCHHOCTH
CTPOEHHUSI ATOMOB.

dusndeckue CBOMCTBAa HEMETAJIIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCJIOPOJIa, Cephl, pocdopa u yriaepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJIJIOB
(rajoreHoB, cepsl, a30Ta, ¢pocdopa, yriaepoaa u
KpEMHHUS).

OKcuabpl HEMETAJIIOB.

Kucnoponaconep:xaiue KucioThl.

Bonopoansie coeqHEeHNSsT HEMETAIIIOB.
JKCcNepUMEHTAJIbHbIE METOAbI U3y4YeHUS
BelIeCTB M UX NMPeBPALLCHUI: ®
JleMoHCTpanmu: — 00pa3ibl HEMETAJIOB; —
B3aMMOJCHCTBHE MEAHU C A30THOM KHCIIOTOM
pa3NIUYHOM KOHIEHTpaluu. ¢ JlaboparopHbie
ONBITHI: — KAYECTBEHHBIE PEAKIIMM HA AHUOHBI U
KaTuoH aMMoHwUsl. [TpakTnyeckue paboTsl: Ne 3.
Pelienue skcnepuMeHTANIbHBIX 3a7a4 110 TEME
«Hemetamery. ¢ PacuéTHrIe 3a1aun. — CUETEI
MaccChl BEIIECCTBA MK 00BbEMa ra3oB 110

PackpeiBath CMBICT H3y4aeMbIX TOHATHI
(BBIIETIATH UX XapaKTEPHBIC MPU3HAKH) U
MIPUMEHSTDH 3TH MOHITHUSA IIPU ONMCAHUU COCTABA U
CTPOEHUS BEIIECTB, AJsi 00BSICHEHUS OTACIbHBIX
($akTOB U SIBICHUU.

OOBACHATH 001I1E 3aKOHOMEPHOCTH B M3MEHEHUH
CBOICTB HEMETAJVIOB U UX COCTUHEHUN C YUETOM
CTPOEHUS UX aTOMOB U TOJIOKEHHUS B
[Tepuoanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J1. 1. MeHpeneeBa.

XapakTepu30oBaTh (ONMUCHIBATh) 00LINE XUMUYECKUE
CBOMCTBA HEMETAJIJIOB, UX Ba)KHEUIIINX
COEIMHEHUH, TOATBEPKAAasi TO OMUCAHUE
MIPUMEPAMHU YPABHEHHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaAKIUM.

XapakTepu30BaTh BIUSHUE HEMETAJUIOB U UX
COEIMHEHUH Ha UBbIC OPTaHU3MbI; OITMCHIBATH
MPUMEHEHHE B PA3IMYHBIX 00IACTAX MPAKTUYECKOM
JleaTeNbHOCTH YyenoBeka. [loarsepxxaars
CYLIECTBOBAHUE FEHETUYECKOM CBSI3H MEXIY
HEOPraHWYECKUMH BEIIECTBAMH C TTOMOIIIBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMHYECKHUX
peaKkui.




M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE HITH
00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEILIECTB; pacyeThl Macchl (00BbEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIHH, €CITU OHO M3
BCIICCTB UMCCT IPpUMECHU

3.3

CBs13b
HEOPTaHUYECKUX U
OpPTaHHYCCKHUX
BEIIIECTB

Heopranuueckue u opraHuyecKue KuciaoThl.
Heopranuueckne 1 OpraHn4ecKue OCHOBaHMUS.
AMoTepHbIe HEOpraHUYECKHE U OpPraHUYECKUe
coenuHeHus. [ eneTnueckas cBA3b
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB

PackppiBaTh CyIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI IIOCPENCTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ATHX PeaKIuil.
ITpoBoauTh peakuuy, MNOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA U3y4aeMbIX BEILECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM aHUOHBI,
IIPUCYTCTBYIOIME B BOJHBIX pacTBOpax.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — IPOBEJICHUE, HA0IIOIEHNE U ONIMCAaHUE
XMMHUYECKOI'0 3KCIIEpUMEHTA (AEeMOHCTPALIMOHHbIE
1 1a0OpaTOPHBIE OMBITHI, TPAKTUIECKHE PAOOTHI).
IIpencraBisTh pe3ysbTaThl XUMUYECKOTO
AKCIIEpUMEHTA B (hOpMe 3aliCU ypaBHEHUI
COOTBETCTBYIOIUX PEAKLIMH U JeIaTh BBIBOJbI HA
ux ocHoBe. Cnei0BaTh NpaBUiiaM MOJIb30BaHUS
XMMUYECKOH Mocy0il 1 1a00paTOpHBIM
000pyTI0BaHUEM.

ITpoBOANTH BHIYMCIIEHUS IO YPAaBHEHUAM
XAMHUYECKHX PEaAKIUM.

CaMOCTOATENBHO TUIAHUPOBATH U OCYILECTBIATh
CBOIO TIO3HABATENIbHYIO JI€ATEIbHOCTD; IPUHUMATh
aKTHUBHOE Y4acCTHE B IPYINIIOBON ydeOHOU
JeSATEIBHOCTH

Htoro no pazneny 20

Pa3zgen 4. XuMus 1 ;Ku3HbL

4.1.

XUMHS U )KU3Hb

Poie XuMHH B 00eCIIEUEHHN DKOJIOTHYECKOH,
SHEPreTHYECKOHN ¥ MUIICBOW 0€30IaCHOCTH,
pa3BuUTUU MeaUIIUHEL. [TOHATHE 0 HAYYHBIX
METOHaX ITO3HAHMS BEIIECTB U XUMHUUECKHUX
peaKuui.

[IpencraBnenus: 00 0OMKX HAYYHBIX MPUHIIATIAX
MPOMBINIJICHHOTO TIOyYeHUST BAKHEUIITUX

PackpwiBaTh poiib XMMHUHU B PEIICHUU
OHEPICTUYCCKUX, ChIPBEBBIX U OKOJIOTHYCCKHUX
HpOGHCM YCJIIOBCUCCTBA, OIIMChIBATH OCHOBHBIC
HaITpaBJICHUA pa3BUTUSA XUMHUYECKOU HAayKH U
TEXHOJIOTHUH.

[TpumensaTh mpaBmiia 6€30macHOTO 0OpaIeHus ¢
BCIICCTBAMMU, UCITIOJIbL3YCMbIMU B HOBCGHHCBHOﬁ
KM3HH, IPABUJIA TTOBEJICHHS B IIENISIX COCPEKECHUS




BELIECTB (Ha NpUMepax MIPOU3BOJCTBA aMMHAKa,
CEPHOI KUCIIOTHI, METAHOIA).

YenoBek B MUpE BELIECTB, MATEPUATIOB U
XUMHUYECKHUX PEAKIIHii: XUMUS U 310pOBbE
4eJI0BEKa; IPaBUJia UCIIOJIb30BaHUs
JIEKapCTBEHHBIX MPENapaToB; MpaBuiIa
0€3011acHOr0 MCI0JIb30BAHUS ITPENApaTOB
OBITOBOM XMMHHU B MTOBCETHEBHOM JKU3HH.
beITOBas XuMUYeCKasi [paMOTHOCTh

310POBbS U OKPYXKAIOLIEH IPUPOJHON CpEebl;
MOHUMATh BpeJ (OTMaCHOCTh) BO3JCHCTBHS Ha
’KHBBIE OpPraHU3MbI ONPE/ICTICHHBIX BEIIECTB CMBICIT
nokazates [1JIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIIEHUS U MIPEAOTBPAICHUS UX BPEIHOTO
BO31€HCTBUA.

AHaM3UPOBATh U KPUTUUECKH OLICHUBATh
nH(OpPMAILIHIO, CBA3AHHYIO C XMMUYECKUMU
IIPOLIECCaMH U UX BIMSHUEM Ha COCTOSIHHUE
OKPYXKAaroIlen CpeIbl.

Hcnonb3oBatk noaydeHHbIC 3HAHUS U
MpeJICTaBIeHUs O cepax AeaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHSIMU, KaK OCHOBY /I OPUEHTAIIUU B
BBIOOpE cBOEH Oyyiie nmpodeccnoHaIbHOMU
JIeATEITbHOCTH.

[TpuHMMaTh yyacThe B 00CYXAEHUU MTPOOIIeM
XUMHUYECKOHN M KOJIOTMYECKOU HAMPABIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3ULUIO O MpodieMe
Y TIpe/JIaraTh BO3MOXHBIE ITYTH €€ pelIeHus

Wroro mo pazneny 3
OBIIEE KOJIMYECTBO | 34
YACOBIIO

ITPOTPAMME




IoypouyHoe muIaHupoBaHue
10 knacc — 34 yueOHBIX yaca, 1 yac B HeAEIIO

Jara
| Temb, Kon-Bo wacos TUTAHUDPY Jata
/r; ypo emas (hakTudeck
UL MIOYPOYHOE TIAHUPOBAHUE
npaK- (HOMED as
BCErO | Teopus KA Heem)
Pa3gen 1. TeopeTndeckne 0CHOBbI OPraHM4ecKOi XUMHH 8 5 2
1| 1 | lpeamer opranndeckor xumuu. Mucrpykrax no Th 1 1
2 | 2 | Teopus cTpoeHUsI OPraHUYECKUX COSTMHEHHUN 1 2
3 | 3 | CrpykrypHble popMysbl OpraHMYECKUX BEIIECTB. 3
4 | 4 | IlonsTue roMOJIOTOB ¥ H30MEPOB 1 4
5| 5| Xumunueckue CBs3M B OPraHWYECKUX COCUHEHHAX 1 5
6 | 6 | JmarHocruueckasi padora Ne 1 o uroram moBTOPEHHUS 1 6
U3y4eHHOTOo B 8-9 Kiaccax (BXO/HAsl IMAarHOCTHKA).
7 7 | Ananu3 ommOOK TuarHocTHIecKoi padoTel. Kiaccudukarms 1 7
OpraHNYECKUX COCAUHEHHI
8 8 | DxcnepuMeHTAIbHbIE METOABI M3y4Y€HHUsI BEIECTB H UX 1 8
NpeBpalIeHuii: MOJEIUPOBAHNE MOJIEKYJI OPraHUYECKUX
BEILIECTB
Pa3nen 2. YriaeBomopoasl 13 10 3
9| 1| Anxansl 1 9
10| 2 | Xumuueckue cBOICTBa aJIKaHOB 1 10
11| 3 | Pemenue 33124 Ha HAXOXKJICHUE MOJIEKYJISIPHOM (hOPMYJIBI 1 11
12| 4 | Anxensl 1 12
13| 5 | Xumuueckue cBOiCTBa aIKEHOB. AJIKaHEHBI 1 13
14| 6 | inarHocTuyeckasi pa6ora Ne 2 mo TemMe YriieBoJ0po/bl. 1 14
15| 7 | AHaiu3 ommOOK JMAarHOCTUYECKOM padoThl. AJKHUHBI 1 15
16| 8 | Xumuueckue cBOCTBa AIKHHOB 1 16
17| 9 | Apenn 1 17
18| 10| Xumuueckue CBOWCTBA apeHOB 1 18
19| 11| IlpupojHble HCTOYHUKH YTIIEBOJOPOJIOB. 1 19
20| 12| Npakruyeckas padora Ne 1 «IlonyueHue sTHICHaY 1 20
21| 13| I'enerHyeckas CBs3b yIIIEBOJOPOIOB 1 21
Paznen 3. Kucjopoacoaep:kamue opranudeckue coeJMHeHHs 13 8 5
22| 1 | OnHOATOMHBIC MPEACIbHBIC CIIUPTHI 1 22
23| 2 | XuMuuecKHe CBOIcTBa CIUPTOB 1 23
24| 3 | MHOroaToMHbI€ CIUPTHI 1 24
25| 4 | ®eHosbl 1 25
26| 5 | OkcnepuMeEHTAJIbHbIE METOAbI H3YYEeHHS BEIIeCTB M HX 1 26
NpeBpalleHmii: KaYeCTBEHHbIC PEAKIM HA MHOTOATOMHBIE
CIIUPTEHI
27| 6 | Pemrenue 3a7a4 Ha HAXOXKACHUE MOJICKYIISIPHOM (hOPMYJIBI I1O 1 27
Macce (00beMy) IPOJYKTOB CTOPaHUs; PaCUETHI 110
YPaBHEHHIO XUMHYECKOH peakIuu
28| 7 | Aunbnerumasl 1 28
29| 8 | KapOGoHoBble KNCIOTH XMMHUYECKHE CBOWCTBA KApOOHOBBIX 1 29
KHCIIOT
30| 9 | Cnoxusle >3¢upsl. XKupsl. Mbuia Kak COIH BBICIINX 1 30
KapOOHOBBIX KHCJIOT, KX MOIOIIEE JICHCTBHE.
31| 11| Auarnoctuyeckas padora Ne 3 mo Teme 1 31
Kucaopoacoaep:kauine oprannyeckue coeTHHEHHUS.
32| 12| Ananuz ommbok nuarHoctndeckoi pabotsl. IlpakTnyeckas 1 32
padota Ne 2 CpoiicTBa pacTBOpa YKCYCHOM KHCJIOTBI.
33| 13| Permrenue 3amad pacuy€Thl 0 YPABHEHUIO XUMHUYIECKOM 1 33
peaKuuu
34| 34| Peseps 1 34
HTtoro 34 23 10
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11 kaacc — 34 yueOHBIX yaca, 1 yac B HeJelo

Jlata
N, No Tewms, Ko:n-Bo wacos IJIaHUPY Hata
n/n| YPO MOYPOYHOE TUIAHUPOBAHUE emat axtueck
Ka npax- (HOMEp ast
BCEro | Teopus TriKa HeeH)
Pa3nexn 1. Beenenne 3 2 1
1| 1 | Hosropenue TXC, yrneBonopossl. Mucrpykrax no Th 1 1
2 | 2 | TloBrOopeHue: COMPTHL, aJibJIeTH/Ibl, KAPOOHOBBIE KUCIIOTHI 1 2
3| 3| JdmarHocruueckas padora Nel 1o uToraM IOBTOPEHHS 1 3
n3ydeHHoro B 10 kiacce (BXogHast JUarHOCTHKA).
Pasgen 2. Kuciiopoacoaep:kamue opraHuyeckne coeTnHeHust 4 3 1
4 1 | Ananm3 ommOOK THarHOCTHYECKOM paboThl. [moko3a 5 4
5 2 | ducaxapupabl 6 5
6 3 | [Homcaxapuabl 7 6
7 4 | Pemenue 3amay 1 7
Pa3znes 3. A3oTocoep:kalnue OpranuyecKue coeTuHeHusl 6 4 2
8| 1| Amuns 1 8
9| 2| AammmH 1 9
10| 3 | AMHHOKHUCIIOTHI 1 10
11| 4 | benkn 1 11
12| 5 | DOkcnepuMeHTANIbHbIE METOABI M3yY€HHUsI BEIECTB H UX 1 12
npeBpalleHuii: eHaTypanus OSIKOB PU HATPEBAHHU;
LBETHBIC PCAKIMH OCIKOB
13| 6 | Auarnoctu4eckasi paéora Ne 2 mo teme 1 13
Kuciopoacoaep:kaiiye OpraHnyecKue CoeTHHEHNs.
Pa3nea 4. BbicOKOMOJIEKYJISIPHBbIE COETMHEHMS 5 4 1
14| 1 | Ananu3 omuOOK AUarHOCTUIEeCKOU paboThl. OCHOBHBIE 1 14
MTOHSATHUS] XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHCHHIMA
15| 2 | IlmacTMaccel 1 15
16| 3 | BonokHa 1 16
17| 4 | CunteTnueckue Kayqyku 1 17
18| 5 | OxcnepuMeHTAILHBIE METOABI M3yYEHHUS BEIIECTB U HX 1 18
NpeBpalleHnii: 03HaKOMIICHHE ¢ 00pa3iaMy IPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIYKOB
Pa3nen 5 Teopernueckue 0CHOBbI XHMHH. 16 9 7
19| 1| Arom. CocraB aToma, H30TOIbI. DJICKTPOHHAS 000JI0UKA. 1 19
20| 2 | DnexTpoHHas KOHPHUTypalys aTOMOB. 1 20
21| 3| Ilepuoamueckwuii 3akou JI. . Menpeneena. 1 21
22| 4 | 3HaveHHE MMEPUOTUYECKOr0 3aKOHA 1 22
23| 5 | Xumuyeckas cBsi3b. KoBajieHTHAs HEMTOJSIPHAS M MTOJISIPHAS, 1 23
MEXaHU3MBI 00pPa30BaHMsI XUMHICCKOHN CBSI3H.
24| 6 | HonHas, MeTaysTM4ecKas CBsI3b, MEXaHU3MBI 00Pa30BaHUS 1 24
XUMHYECKOH cBsi3u BomopoaHas cBsi3b.
25| 7 | Tumsl KpUCTAIIMYECKUX PEIICTOK M CBOMCTBA BELIECTB. 1 25
26| 8 | DOnekrpooTpuuarenbHOCTh. CTEIICHb OKHUCIICHHUSI. 1 26
27| 9 | 3aKOH HOCTOSIHCTBA COCTaBa BEIIECTBA. 1 27
28| 10 | INonstus o mucnepcHbIX cucteMax. VIcTHHHBIE pacTBOPBHI. 1 28
29| 11 | KaTHOHBI M aHUOHBI 1 29
30| 12 | Amarnocruueckas pagora Ne 3 no reme Teopernueckue 1 30
OCHOBBI XHMHH.
31| 13 | Ananu3 ommOOK quarHoctuueckoit padotsl. Knaccudukanus 1 31
HEOpTraHMYECKUX coeauHeHuiH. HoMeHkmaTypa
HEOPTaHMYCCKUX BEIICCTB.
32| 14 | JxcnepuMeHTAIbHbIE METOAbI H3YYE€HHUS BEIECTB H UX 1 32
npeBpameHuii: JleMoHCTpauu: MOJIENTN KPUCTAJUTHUYECKUX
peLIeTOK
33| 15 | PacuérHble 3a1a4n: pacueThl C MCIIOIb30BAHNEM ITOHITHS 1 33
«MaccoBasi J10J1sl PACTBOPEHHOTO BEIECTBAY
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34| 16 | Peseps 1 34
Hroro 34 22 12
12 knacc — 34 yueOHbIX yaca, 1 yac B HeAEIIO
JHara
Ne, Ne Tems, Komn-Bo yacos IUTaHUPYE [Hara
wn | YPO MOYpOYHOE TUIAHUPOBAHKE Mas paxe-
Ka TpaK- (HOMEp cKast
BCETO TEOpUS
THKa HEJCIIN)
Paszgen 1 Beenenune 1 1
1 1 | Hepuomuaecknii 3axon J{.1. MenneneeBa CtpoeHne atoma 1 1 1
Mucrpykrax no Th
Pa3nen 2 TeopeTnyeckne 0CHOBbI XHMHH. 10 4 6
2 1 | Knaccudukammsi XUMHIESCKUX peaKIii 1 2
3 2 3aKOH COXpaHEHUs] MAaCCHI BEIIECTB 1 3
4 3 | 3aKoH cOXpaHEHUS U MPEBPAICHHUS YHEPTUN IIPH XUMHUYCCKIIX 1 4
peaKLusX.
5 4 | IunarHocTudyeckasi padora Ne 1 1o utoram moBTOPEHUS 1 5
n3ydeHHoro B 10-11 kmaccax (BXoJiHasi AMArHOCTUKA).
6 5 Amnanu3 ook TUarHocTuueckoi pabotel. CKOpPOCTh 1 6
XHMHYECKOH peakunu XUMHYECKOe paBHOBECHE.
7 6 DNEeKTpOIUTHICCKAS TUCCOIHAITIS 1 7
8 7 | OKHCIUTENEHO-BOCCTAHOBHUTEIBHBIC PEAKIIHI 1 8
9 8 | DmekTponm3 1 9
10 9 [pakruyeckas pa6ora Ne 1 BiusiHue pa3nudaabIX GaKkTopoB 1 10
Ha CKOPOCTh XMMHYECKON PEeaKIHH.
11 10 | PacueTHBIC 3ajaui: TEPMOXUMUYIECKHAE PACUETHI 1 11
Pa3nen 3 Heopranmueckasi Xumus 20 13 7
12 1 METAJLJIBI OOG1iee monoXeHrne METaIOB B 1 12
Ilepuonuueckoii cucteme [I.M. Menzaeneena
13 2 | Xumuueckue cBOMCTBa METAJIIIOB. 1 13
14 3 | [lomyueHne MeTaoB, IpUMEHEHHE B OBITY, IPUPOJC U 1 14
texauke. CIuiaBsl METAJLIOB.
15 4 | IunarHoctu4ueckasi padora Ne 2 no reme Teopernyeckue 1 15
OCHOBBI XHMUH.
16 5 | Ananu3 ommOOK TUarHocTUIeckoi padorer. Kopposus 1 16
MeTau1oB. CrIocOOB! 3aIUTHI
17 6 [lenoynbie U MEIOYHO3EMEIIbHBIC METAJIbI 1 17
18 7 | AnroMuHMIA 1 18
19 8 | XKeneso, Meap U Xpom 1 19
20 9 | PacyerHble 3a1a4n: HA PACTBOPHI 1 20
21 10 | Mpakruyeckas padora Ne 2 PemeHue dKCrepUMEHTaIbHBIX 1 21
3a]a4 1o MeTajuiam.
22 11 | HEMETAJLJIBI OO01iee noJjiIo)KeHUE HEMETAIUIOB B 1 22
Tlepuoauueckoit cucteme JI.11. Menneneena
23 12 | Xumuueckue cBOiCTBa HEMETAJUIOB. AJUIOTPOIIHSI. 1 23
24 13 | TajgoreHsl ¥ UX COEAUHEHMS. 1 24
25 14 | Okcunsl cepsl, a3ota, hochopa, yriaeposa. 1 25
26 15 | Kucnopomocoaepkamiue KUCIOThI. 1 26
27 16 | IlpakTuyeckas padora Ne 3 PenreHue sKCliepUMEHTaIbHBIX 1 27
3a]a4 10 HeMeTaJlJIaM.
28 17 | PacyerHble 3a1a4K: Ha IIPUMECH. 1 28
29 18 | Heopranudeckue v OPraHUYECKUC KUCIOThI, OCHOBAHHUSI. 1 29
30 19 | I'enerndeckas CBSA3b HEOPTAHMUECKUX M OPTaHUIESCKHUX 1 30
BEILICCTB
31 20 | IuarHocTuyeckasi padora Ne 3 mo reMam MeTaJljibl U 1 31
HEMETAJLIBI.
Pasnea 4 Xumus u JKu3Hb. 3 3
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32 Ananu3 ommO0K AuarHocTuyeckor pabotel.  Poib Xxumuu B 1 32
o0ecreueHNN SKOJIOTMIEeCKOH, SHEPTETHIECKON 1 IMTUIIEBOI
6e3omacHOCTH.

33 Xumust ¥ 3710pOBbE uesioBeKa brIToBas xXuMuueckas 1 33
IrpPaMOTHOCTh

34 Peseps 1 34
Hroro 34 21 13

YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

10 KJIACC

1. Tabpuensn O.C. Xwumusa. bazoBelii ypoenb. 10 kjacc: yueOHMK IS
obmieoopazoBarenbHbix opranm3anmii /O.C. T'adbpuensa, W.I. Octpoymosn, C.A. Cnankos. M.:
[Ipocsemenue, 2020. 128 c.

11-12 KJIACCBI

1. Tabpuensn O.C. Xumusa. bazoBblii ypoBeHb. 11 kmacc: ydeOHUK IS
obmieoopazoBarensHbIx opranm3anmii /O.C. Tabpuensa, U.I'. Ocrpoymos, C.A. Ciagkos. M.:
[Ipocsemenue, 2019. 127 c.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

10 KJIACC

1. Tabpuensn O.C. Xwumusa. bazosbiii ypoBeHb. 10 kmacc: ydeOHUK s
obmeobpa3zoBarenbubix opranuzanuii /O.C. I'abpuensn, W.I. Octpoymos, C.A. Cnagkos. M.:
ITpocsemenue, 2020. 128 c.

2. Tabpuensun O.C. Xumusa. bazoBeiii ypoBenb. Pabouast terpags. 10 xmacc / O.C.
I'abpuensn, N.I'. Octpoymos, C.A. Cnagkos. M.: [Ipocsemenue, 2021. 96 c.

3. Tabpuensn O.C. Xumus. ba3zoslit ypoBeHs. [IpoBepouHble 1 KOHTpOIbHbIE PabOTHL. 10
kinacc / O.C. T'abpuensu, I'.I'. JIsicoBa. M.: [Ipoceemenue, 2019. 160 c.

11-12 KJIACCBI

1. Tabpuensu O.C. Xumwus. ba3oBblii ypoBeHb. 11 KJIacc: Y4YeOHUWK MJis
obmeobpa3zoBarenbHbix opranuzamnuii /O.C. I'abpuensn, W.I. Octpoymos, C.A. Crnagkos. M.:
IIpocsemenue, 2019. 127 c.

2. Tabpuensn O.C. Xumusa. bazoBeiii ypoBenb. PabGouass terpams. 11 xmacc / O.C.
INa6puensu, U.I'. Octpoymos, C.A. Cnaakos. M.: IIpoceemenue, 2021. 160 c.

3. T'abpuensn O.C. Xumus. ba3zoBslit ypoBeHs. [IpoBepounbie 1 KOHTPOIbHBIE PabOTHI. 11
kiacc / O.C. T'abpuensn, I'.I'. JIsicoBa. M.: [IpocBemenue, 2019. 128 c.

DJIeKTPOHHBbIE 00pPa30BaTe/ibHbIE Pecypchl
1. denepanbHblil rocyJapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT [DIEKTPOHHBINH pecypc].
Pesxum moctyma: http://standart.edu/catalog.aspx? Catalog=227
2. Cait MunucrepcTBa oOpazoBaHust U Hayku Poccuiickoit @enepanun// opuIMaIbHbIA
cait. Pexxum gocryna: http://Muno6paayku.pd/
3. http://www.alhimik.ru. TlpencraBiensl cienyromue pyOpUKH: COBETHI aOUTYPUEHTY,
VUHUTEII0 XHMHH, CHPABOYHUK (O4YeHb OoJiblas Moa0OpKa TaOMWIl U CIPAaBOYHBIX
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http://standart.edu/catalog.aspx?%20Catalog=227
https://infourok.ru/go.html?href=http%3A%2F%2F%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84%2F
http://www.alhimik.ru/

marepuasioB), «Becémas XxuMus», HOBOCTH, onuMmnuanbl, «KyHCTKamepa» (MHOTO

UHTEPECHBIX HMCTOPUYECKUX CBEICHUN).

4. http://www.hij.ru. Xypaan «XuMHS M KH3HBY» 3aHHMATEIbHO paccKasbIBacT 000
BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAyKe M MHPE, B KOTOPOM MBI JKHBEM.

5. http://chemistry-chemists.com/index.html. DnekrponHslii KypHan «XHUMHKH U
XMMHS», B KOTOPOM TMPEACTABJIECHBI OIBITBI 0 XMMHH W 3aHMMaTelbHas HWH(oOpMaIus,
MO3BOJISAIONINE YBJCYh YUYCHHKOB SKCICPHUMEHTATBHOW YacThIO MpEaMeTa.

6. http://c-books.narod.ru. BceBo3moxkHast iuTepaTypa Mo XUMHH.

7. http://www.prosv.ru/. Tlocobust s yd4amuxcs, B TOM 4YHCJI€ I IOATOTOBKH K
utoroBoii arrectanuu (OI'D u EI'D), MeToguveckue mocooust il yIUTeIeH, HAyIHO-TIOMYJIsIpHAsT
JuTepaTypa Mo XUMHHU.

8. http://1september.ru/. XXypuan mnpenaHasHadeH HE TOJIbKO JUIss yduTesed. B HEM
IpPE/ICTABICHO OOJBIIOE KOJUYECTBO pabOT YYCHHKOB, B TOM YHCIIE HCCIIEAOBATEIbCKOTO
Xapakrepa.

9. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKONBHBIA MOpTAl CO
CCBUIKaMHM Ha 00pa30BaTebHBIE CAWTBI 10 XHUMHHU.
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