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HHOACHUTEJIbBHAA 3AIINCKA

[IporpaMmma 1Mo XWMHH Ha YpOBHE cpemHero oOmero oOpazoBaHUs pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHUM K  pe3yiabTaTaM  OCBOeHHS  ¢efepalbHOM  00pa3oBaTelIbHON
nporpaMmsl cpeaHero oodmero obpasoanus (POOII COO), npencrasieHHbix B denepanbHOM
rocyfaapcTBeHHOM obOpasoBarenbHoM cranpapte . COO, ¢ yuérom Konuenuuu npenogaBaHus
ydueOHOro mpenMera «XuMuUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit denepanuw,
peann3yoIX OCHOBHBIE 00pa3oBaTeIbHbIE MMPOrPaMMbI, H OCHOBHBIC TIOJIOXKeHUsT «CTpaTerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
pazsutus P® ot 29.05.2015 Ne 996-p) .) .

OCHOBBI TTOAX0/I0B K pa3pabOTKe MPOTrpaMM 10 XUMUH, K OTIPEIETICHUIO O0IIe CTpaTeruu
oOyueHusi, BOCIIUTAHUS U OOydyeHUs, MpoBeneHus ydyeOHoro mpeamera «Xumus» g 10-11
KJIacCOB Ha 0a30BOM YpOBHE Pa3BHUTHS, COCTaBIEHBI KOHIIENTyalbHbIe TIosI0keHuss DT'OC COO
0 B3aMMOOOYCJIOBJIEHHOCTH LieJiell, colepaHus, pe3yJlbTaToB 0O0yuyeHus M TpeOOBaHMH K
00yUYEHUIO0. BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, TIOJydaeMO€ BBITYCKHUKaMU  00I1e00pa3oBaTeNbHOMN
OpraHu3aIliy, SBJSIETCS YacThi0 WX 0Opa3oBaHHOCTH. OHO 0OecreunBaeT 3aBEepIIAONINA ATaIl
peanu3ai Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIFOUEBBIX EHHOCTEH, MPHHIIUIIOB
L[ETOCTHOCTH CHUCTEMbl XHMHUYECKOTO oOOpa3oBaHMs. JTH LIEHHOCTH KacaloTcs IO3HAHUA
COJIHEYHOM MPHUPOABI, MUPOBO33pEHUsI U (POPMUPOBAHUS OOIIEH KYyJIbTYphl YEIOBEKa, a TaKkKe
9KOJIOTMYECKH 0OOCHOBAaHHOTO OTHOLIEHUS K €ro 3J0pOBBIO U MPUPOAHOHN cpene. Peanusyercs
XUMHUYECKOe 00pa30oBaHUE ydalluXCsl HAa YPOBHE CpeaHero ooOmiero oOpa3oBaHHS B paMKax
y4ueOHOTo mpeameTa «XUMHUsA», CoAepKaHUe U MOCTPOEHHE KOTOPOro HEOOXOIMMO B ITporpaMMme
M0 XUMHUHM C Y4€TOM creuu(uky Hayku XUMHUH, €€ 3Ha4yeHHs B TMO3HAHMM NPHUPOJbI U B
MaTepHUaIbHOM XKU3HU OOIECTBA, a TAKKe ¢ YYETOM YCTaHOBJICHHBIX LIEJICH U celoBaHusl. ,

XUMHUS KaK 3JIEMEHT CUCTEMbl HAYKU UTpaeT 0coOyI0 poJib B COBPEMEHHOMN LIMBUIIN3ALINH,
B CO3/JIaHUM HOBOHM 0a3pl MaTepuaibHOM KylIbTypbl. OHa BHOCHUT CBOW BKJIaJ B CTYIEHU
Pa3yMHOT0 Hay4YHOTO MBILUICHUS, CO3JJaHHE LIEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIeM MHUpe
KaK O €IMHCTBE MPUPOJbI M YeIOBEKa, KOTOPOE CYIIECTBYET B XMMHHM Ha OCHOBE NMOHHMAaHUs
BEIIIECTBEHHOIO COCTaBa OKPYXKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBS3EH MEXIy CTPOECHUEM
BEIIECTB, MX 3aKOHOMEPHOCTHIO U BO3MOXKHBIMHU 00JIACTSAMU CYILIECTBOBAHHUSI.

TecHo B3auMOJEHCTBYS ¢ APYrUMHU BEOyIIMMHU HayKaMu, XUMHsS CTajla BEIYIIEH 4acThiO
MHUPOBOH KYJIBTYpHI, CO3[aBasi YCIOBUSI JUIsl TIOCTHXKEHUSI TPYIOBOTO YCIeXa U KU3HU KaXKJIOTO
ysieHa oOmiectBa. CoBpeMeHHass XMMHS KaK HayKa CO3WJareibHas, Kak Hayka C BBICOKUMU
TEXHOJIOTUSIMU, HAIIPABJIICHHBIMH Ha pEIIeHHEe MpoOIeM, CBI3aHHBIX C PA3BUTUEM UYEIOBEYECTBA
— CBIPBEBOM, SHEPreTUUECKOH, MUIIEBOI, Oarogaps 6€301MaCHOCTH U OXPaHEe 310POBbSL.

B cootBercTBHM ¢ OOIMIMMH KaTerOpUsIMM W NPUHLIMIIAMHU cpelHee olliee oOpa3oBaHUE
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
UCKJTIOUUTENFHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaroLIUXCsl, HEOO0XO0AUMOE UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, MOCTENEHHOE BKIIOYEHHE B JKU3Hb COLUYyMa,
poJ0JKeHHE 00pa30BaHuUs B pa3IMYHbIX 00NACTAX. , HE KACAUTECh HEMOCPEICTBEHHO XUMHUH.

CocraBnsiomuMu  npeamera «XUMHs» SBISIOTCS 0a30Bble Kypcbl — «OpraHudeckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI HAYKH: CUCTEMa 3HAHUHU 10 HEOPraHMYECKOW XMMHHU (C BKIIOUEHHEM 3HAHUN
0 XUMHUHM) M oO0mmel opranuyeckod xumuu. @opMupoBaHUE JAHHBIX CHCTEM IPH H3y4EHUU
00BEKTa JlaeT BO3MOXKHOCTh YBHJETh BCE MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIIMX
00BSICHEHUH, COTHEUHON YHEPTUU U TEOPUU XUMUH.



Crpykrypa coaepkanusi KypcoB — «Opranndeckas xumusi» U «O0mas 1 HeopraHudeckas
XUMUSD» cpopMHUpOBaHa B MPOrpaMMe MO XMMHUU HA OCHOBE CHCTEMHOTO MOJIX0/1a [Vl U3Y4eHUs
y4yeOHOTO Martepuana u OOyCIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONPE/ENICHHBIX TEOPETUUECKUX YpOBHsX. MTak, B Kypce OpraHm4eckol XMMHHM HMCCIEA0BaHUs
IIPOBOJATCSI HA YPOBHE KJIACCUYECKUX TEOPHUI, OCHOBAHHBIX Ha pe3yJibTaTaX COEIMHEHUH, a
TaK)XK€ Ha YPOBHE XMMHUYECKUX CTEPEOTUUYECKUX MEKTPOHHBIX U MPEACTABIEHHBIX O IOCTPOCHUN
BemiecTB. VccnenoBanus, u3ydaeMble B Kypce BEIIECTB, OTHOCATCS K OONAcTH Pa3BUTUS — OT
YIJIEBOAOPOJOB JI0 CIIOKHBIX OHOJIOTMYECKUMX AaKTHUBHBIX BellecTB. B xone pa3BuTus
OpPraHMYECKON XUMHUU TOJTyICHBI C(HOPMHUPOBAHHBIE HA YPOBHE 0a30BOr0 00MIEro 0Opa3oBaHUS
MEPBOHAYAIBHBIC TIPE/ICTABICHUSI O XUMHUYECKUX CBS35X, KIACCH(DMKAMOHHBIX MpH3HAKAX
BEIIECTB, B 3aBUCUMOCTHU OT CBOMCTB BEILIECTB OT UX YCTOMYMBOCTU, O XUMUYECKOT'O COCTOSHUSI.

[Tox HOBBIM yTJIOM 3peHUs Ha peAMeET «XHUMHs» 6a30BOro ypOBHS, U3y4aeMblii HA YPOBHE
6a30Boro ooOmero o0pa3oBaHUs TEOPETUUYECKHX MaTepUaloB U (PaKTOJOTUYECKUX JAHHBIX O
BEIIECTBAX M XMMUYECKHX SIBIEHUSX. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» 00YyYarolUMcs MPEOCTaBIseTCs] BO3MOKHOCTh OCO3HATh 3HAYEHHUE MEPUOJAUYECKOTO
3aKOHA C OOIETEOPETUUYECKUX M METOJIOJIOTMUYECKUX MO3ULMUH, IIIy0Xe MOHATh UCTOPUUYECKOE
n3MeHeHne (QYHKIUM 9TOTO 3aKOHa — OT 0000IIAOIIEH 10 OOBSICHSIOMIEH U TPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHW O OCHOBHBIX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOWMCTBAX W
MPUMEHEHUH, a TaKXe O PEeaKUUsAX peaklui, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHS
BBIIONIHSAETC B  Kypcax 10 wm 11 KjaccoB 9lEMEHTOB  COJAEpXkKaHUS, HMEIOIINX
KYJIbTYPOJOTHYECKH W TPUKIAJAHON XapakTep. OTU 3HaHMsS 0OecrnedyuBaroT IOHHUMAaHHE
B3aMMOCBS3€il XUMHUU C JPYTMMU HayKaMH, PACKpbIBAIOT €€ poJib B TI03HABATEIbHOW U
MPaKTUYECKON JNIESTEILHOCTH 4YeJIOBEeKa, CHOCOOCTBYIOT BOCHUTAHMIO KYJIBTYpPhl B Ipoliecce
TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUM XUMUHU, TO3BOJISIIOT BBIITYCKHUKAM
OpUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, 3HAHUAX C XUMUEH,
JOCTaTOYHO OCMBICIMBATh. MH(OpPMALMIO U MPUMEHEHHWE CBOMX 3HAHUW JJIS TOIOJIHEHUS,
PELICHUS UHTEJIEKTYaJbHBIX M 3KCIIEPUMEHTAIBHBIX UCCIIEOBATENBCKUX 3a/1a4.

B mnnane pemieHuss 3ajad BOCHMTAHUS, Pa3BUTHUS W COLMANM3AIMKU  OOydarouiuxcs
UCIOJIb3YeTCsl TpOorpaMMa IO XUMHYECKOMY TIOJIXOJy K OIPEICNICHUI0 COAepXKaHUs U
MOCTPOCHUIO MpeIMeTa, MpelycMaTpHUBalomias JTalbl YHUBEPCAIbHBIX TEOPETHUYECKHUX
JeUCTBHM, omnpenaesstonrie 6a30Boe 3HAUCHUE JUISl PA3IMYHbIX BUAOB JICATEIBHOCTH: pEIICHUs
npoOJsieM, TOWCKa, aHaiMM3a M 00paboTku MH(POpManuu, HEOOXOAUMBIX I TPHOOpPETEHUS
MIPAKTUYECKOIO OIBITa. M HUCCIIENOBATEIbCKON IESITeNbHOCTH, 3aHMMAIOIIeH Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npemnojaBaHus XMMHH Kak Ha ypoBHe 0a30Boro o0Opa3oBaHMs, TaKk U Ha
ypOBHE cpeaHero odmiero oOpa3oBaHusi, IPU PACCMOTPEHUU COJAEPIKATEIBHBIX XapaKTEPUCTUK
1enei u3yyeHus npeMeTa HarpaBiIeHHs] TEPBOCTENCHHON TPaJAULIUU TPAJAULIMOHHO MPU3HAETCS
METO/IOJIOTUSI OCHOB MEAMIIMHCKOW HayKd Kak OOJIaCTH COBPEMEHHOTO eCTECTBO3HAHMS,
MIPAKTUYECKON AESITeTbHOCTH YeJIOBEKa M KaK OJIHA M3 COCTABJISIONIMX MHUPOBOU KylbTyphl. . C
METOJUYECKOM TOYKU 3pEHUs] TaKkoi MOAXOJ K OMpEIeNICHUIO LeJed H3ydeHHs mpeaMmeTa
SIBJISIETCSL BIIOJTHE OTIPaB/IaHHBIM.

CorylacHO MecTy JAaHHOIO B3IUIAJa TJaBHBIMH IIOCETUTEISIMU U3Yy4EHUS IpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 — 11 ki1.) sBIISIFOTCS:

CHCTEMBbl 00ecreunBal0T HEOOXOIUMbIE 3HAHUS KaK Ba)KHEHIIME OCHOBBI €CTECTBEHHO-HAYUHOM
KapTHHBI MUpPa, B OCHOBE KOTOPBIX JISKAT KIIIOUYEBBIC MOHATHS, (yHIaMEHTAIbHbIE 3aKOHBI U
TEOpUHU XMMUH, Pa3BUTHE SI3BIKOBOM HaykH, (POpMUpOBaHHE M NMOHUMaHHE (PyHIAMEHTaIbHBIX
0000111eHNT MUPOBO33PEHUYECKOTO XapaKkTepa, HaOIoeHuEe ¢ OCOOCHHOCTSAMHU UX Pa3BUTUS U
CTaHOBJICHUS;

METO/bl U PA3BUTHE IPEICTABICHHBIX B HAyYHBIX METOJAX MO3HAHMS BELIECTB U IPUPOIHBIX
HCTOYHHUKOB, HEOOXOMUMBIX JUIi NPUOOpETEeHHs YMEHHUH, OPHUEHTHPOBATHCS B MHPOBBIX
SIBJICHUSAX U B DKCIIEPUMEHTAIIBHBIX aCIEKTaX, MPEANoaaraTb MECTO B IPUPOJIE, B IPAKTUUECKON
U TIOBCE/IHEBHOM JKU3HY;



pa3BUTHE YMCHHA U CIOCOOOB JAEATEIHHOCTH, COONIOJCHHE TpaHUI] C HaOIIOJCHUEM U
OOBSCHEHHEM XMMUYECKUX SKCIIEPUMEHTOB, COOJIOJCHHUE MPABUI OE30MAaCHOTO OOpaIeHUs C
BEII[ECTBAMHU.

CreneHb ¢ 3TUM, [IETTU COJICPKATEIHHON XapaKTePUCTHKU U 3a7a4d M3YYCHHS MTPEIMETa B
MIPOrpaMMe MO0 XUMUU YTOUHEHBI U CKOPPEKTUPOBAHBI B COOTBETCTBUH C HOBBIMU MTPUOPHUTETAMU
B cHcTeMe cpeaHero obmero oOpasoBanus. CeromHsi MpH NMPENOAABAHUN XUMUU B OOJIBIICH
CTCTIICHH OTHNAETCS TPEANOYTCHHE MPAKTHYSCKOMY KOMIIOHCHTE COJICp)KaHUsl OOyJYCHHS,
OPHUEHTHUPOBAHHOMY Ha TOJATOTOBKY BBITYCKHHKOB 00IIe00pa30BaTEIbHON OpraHu3alny,
obOnamaromero He HAOOpPOM 3HAHUH, (QYHKIIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh METOJaMH U
HAaBBIKAMU AaKTHBHBIX 3HAHWA ¥ TPUMEHEHHEM WX B PEAIbHON JKH3HU IS PEIICHUs
MIPAKTUYECKUX 3aa4.

B cBsi3u ¢ 3TUM IIpHW M3YYEeHUHU TIpeaMeTa « XUMUs» MaciiTabHee 3HAYCHHUE TPUOOPETA0T
TaKWe [EeH U 33JIa4H, KaK:

ajanranus OOyJalmuXcs K YCIOBUSM JUHAMUYHO pPa3BUBAIOMIETOCS MUpa, TpeOyer
WHTEJUICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYTHHUYECTBY,
CaMOCTOSITCIIEHOMY TPHUHATHIO TPAMOTHBIX PENICHWH B KOHKPETHBIX JKU3HCHHBIX YCIOBUSX,
CBSI3aHHBIX C BEIICCTBAMH U UX MPUMEHEHHUEM;

HaBBIKA y OOYYarONUXCS KIFOYCBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIMI), WMEIOIINE
VHUBEPCATbHOE 3HAYCHWE JUIA Pa3IMYHBIX BUJOB JICATEIBHOCTH: PEHICHHUS MpoOJeM, TOUCKA,
aHanu3a U o0paboTku WHGOPMAIMK, HEOOXOAUMBIC ISl MPUOOPETCHHS OIbITa NEATeILHOCTH,
KOTOPBI 3aHUMAaeT pelIaroliee MECTO B IMO3HAHWM XHMHH, a TaKXKe OICHKH C IO3HINN
KITFOYEBOM 0€30IMMacHOCTH. XapaKTep BEMISCTB M TEXHOJOTHYECKHE IPOIECChl B OpraHu3Me
YeJI0BeKa U MIPUPOJIHON CpeIE;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
00yJaroIMXxcsi: CIMOCOOHOCTH CaMOCTOSITENIbHO TPHOOpPETaTh HOBBIC 3HAHUSA 10 XUMHHU B
COOTBETCTBUU C XKU3HEHHBIMU MOTPEOHOCTSAMH, HUCIOJIb30BaTh COBPEMEHHbBIE TEXHOJIOTHH IS
MOMCKA U aHaIu3a y4eOHOM 1 HaydyHO-TIOMYASPHON HH(OPMALIMK XUMUYECKOTO COJEPKAHUS;

COJIep’KaHUs ¥ BOCIHUTAHUA Y 00Yy4aroIUXCsl aCCOIMAaTUBHOTO U JIOTUYECKOTO MBIIICHUS,
HaOMIOAATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, YTO OCOOCHHO HEOO0XOIUMO, B YAaCTHOCTH,
MIPH IAHUPOBAHUH U MIPOBEICHUN XUMUYECKUX IKCIIEPUMEHTOB;

BOCIIUTaHHE Yy OOy4arommxcsi YOESKIEHHOCTH B T'YMaHUCTHMUYECKON HaIpaBICHHOCTH
XUMHH, €€ BaKHAs pOJib B YMEHbBIIEHHWU MPOoOJieM palMOHAIBLHOTO IMPUPOIOINOIB30BAHUS,
MOTIOJTHEHHUSI PECYPCOB PECYpPCOB U COXpPaHEHHsS] €CTECTBEHHOTO pPaBHOBECHS, OCO3HAHUs
HeoOXouMOoCTH OEpeKHOTO OTHOUIEHHsS] K TMPUPOJE U CBOEMY 3I0pPOBbIO, a Takke
MPUOOPETEHUsI OIBITA, MCIOJb30BAHUSA JJIEKTPOHHBIX 3HAHUU JJIS TPUHATUS TPAMOTHBIX
pelIeHnld B yCTAHOBJICHHOM MOPSAKE. , BIaICHUS C XUMUYECKUMU SIBICHUSIMHU.

B yueOHblif mmaH cpeaHero oOmero oOpa3oBaHUS BXOIUT MpeAMeT «XHuMHs» 0a30BOro
YPOBHS B COCTaB MpeIMETHOM 001acTi «EcTecTBeHHO-HAYYHbIE TIPEIMETHD».

OO1ee 4nCIO 4acoB, OTBEACHHBIX AJS M3y4YCHHs] XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanusi, cocraBisieT 68 wacoB: B 10 kmacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 vaca (1 yac B Hezemo).

COHAEPXAHVE OBYUYEHUSA

10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH



IIpeamer OPraHMYEeCKOM  XUMUHU: ee COCTaB, pa3sBUTHE M 3HAYCHHE
B IIOJIyYEHUM HOBBIX BELIECTB M  MarepuasnoB. Teopus IpoBeNEHUS  PE3YIbTATOB
A. M. byrniepoBa, ee  ocHOBHbIe  TOJOXeHUA. CTPYKTypHbIE  (OPMYNIBI  XUMHYECKUX
BeleCcTB. [ 'omMosorus, nsoMepus. XUMHUECKas CBS3b B YKa3aHHbBIX COCAMHEHUSX — OJJMHAPHBIE U
KpaTHbIE CBSA3H.

[IpencraBnenne o kimaccuukanuu BeniecTB. HoMeHKIaTypa pe3ynbTaTOB COEAMHEHHI
(cucreMaTtuyeckue) M TpPUBHAJIbHBIE Ha3BaHUS TPAJAUMLMOHHBIX IPEICTABUTENEH KJIACCOB
XMUMHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl W3YYEHHUs BEIIECTB U HX SBJEHUH : O3HAKOMJICHHE C
oOpa3laMy BEIIECTB M MAaTepHUajioB Ha HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ BEIIECTB,
oOHapyxeHHe, HAOIIOJCHWE M ONUCAHHWE JEMOHCTPALMOHHBIX OIBITOB TI0 MPOSBICHUIO
0OHapy)KEHHBIX BEILIECTB IIPU HarpeBaHUU (TUIaBJIEHUE, 0OYTJIMBAaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psaia. MeTtaH M 3TaH — NpocCTEeHIIne
MIPE/ICTAaBUTENN AJIKaHOB: (PU3MUECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu mpeoOpazoBaHus U
TOpPEeHUs), HaX0XK/IeHUE B IPUPO/IE, TOTy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI PsJl. DTUIIEH M IPONWIEH — MpOCTeHIne
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUeCKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanmuensl: OyramueH-1,3 u wmetmnOyramueH-1,3: cTpoeHHe, BaXHbIE XHMHUYECKHE
cBOIcTBa (peakuus noauMmepusanun). [lomydenne cuHTeTHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH HAarpy3KH, TOMOJIOTHUECKUH psal. AUETHIEH —
MPOCTENIINI PEeICTaBUTENb AIKUHOB: COCTaB, CTpOEHUE, PU3NUECKHE U XUMHUECKHUE CBOMCTBA
(peakuu ruipupOBaHNUs, FAJIOTEHUPOBAHUS, THAPATALUHU, TOPEHUS), TOJTydEHUE U IPUMEHEHUE.

Apensl. benszon: cocraB, cTpoeHHE, (PU3NUECKHME W XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBAaHUS M HUTPOBAHUs), NOJIy4Y€HHE U NpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoUCMea (peakyuu 2ai02eHUpPO8arUs U HUMpPOBAHUs), NOIyieHue u
npumenenue. TOKCHYHOCTb ~ apeHOB. ['eHeTMYeckass  CBA3b  MEXKIY  YIVIEBOJOPOAAMH,
IIPUMEHIEMBIMHU K PA3JIMYHBIM KIIACCAM.

[IpupoHbBle HMCTOYHMKHM YIJIEBOAOPOAOB. [IpuposnHblii Ta3 M momyrHele HeE(TAHbIE
rasel. Hepte u ee perucrpanusa. CnocoObl nepepaboTKu He(TH: MEpPeroHka, KpPEeKUHT
(TepMHUECKHM, KaTaIuTHUeCKuil), mupoaus. IIpoaykTel nepepaboTku He(PTH, UX MIPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBII yTroib U IPOyKThl €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbl U3YYEHUS BEIIECTB M UX NPEBPAIICHUN : O3HAKOMIICHUE C
oOpa3lnaMu MmjacTMacc, KaydykoB M pe3uH, koiekiuil «Hedts» u «Yroasy, MoaenrpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEJCHUE MIPAKTUYECKON paloThI :
IIOJIy4YEHUE 3TUJIEHA U U3YyYECHHE €r0 CBOMCTB.

Pacuérnbie 3aiauu .

Bbluncnenuss mo ypaBHEHMIO XMMMYECKOIO pexuma (Maccel, 00beMa, KOJIMYeCTBa
HCXOJIHOTO BEIIECTBA WM COCTOSIHUS IO M3BECTHOW Macce, 00beMy, KOJUYECTBY OJHOTO W3
HCXO/IHBIX BEILIECTB WJIH MPOJIYKTOB).

Kucaopoacoaep:xamme opranndeckue CoOeANHEHUs

[IpenensHble OJHOATOMHBIE CHUPTHL. METaHON M 3TaHON: CTpOEHHE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (pPEakUMU C aKTUBHBIMU MeETajllaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
IIpUMEHEHHEe. BogopoIHble CBSI3U MEXIYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIa U 3TAHOJIA
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHble CIUPTHL. DTWICHITIUKOIb W TIMLEPUH: CTPYKTypa, (U3NYEecKue Hu
XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIETOYHBIMHU METaNIaMH, aHAJOTUYHAasl peaklus Ha
MHOTOATOMHBIE CIUPTHI). [leficTBUE Ha opraHum3Mm uenoBeka. [[pumeHeHue riMLepuHa u
STUJICHTJIUKOJIS.

@deHoyl:  CTpoeHHEe MOJEeKyl, (HU3NUYEeCKHe M XUMHUYECKHe CBoicTBa. TOKCHYHBIM
¢denoun. [lpumenenue deHona.




Anpnerunpl M kemoHwl . DopManbIerua, aueTadbACTHI: CTPOCHUE, (QU3HUECKHE W
XMMHMUYECKHE CBOMCTBA (peaKlMy OKUCIEHUS U KaueCTBO, KAYECTBO ), [I0JIyUEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Npe/eibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHas U YKCYCHasi KHUCJIOTHI:
cocTtaB, (PM3MYECKUE W XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME A Kiacca KHUCIOT, PEeaKIus
TepuUKaNNK), NPUMEHEHHe U npuMeHeHue. CTeapuHoBass M OJIGMHOBas KHUCIOTHI Kak
MIPEJCTaBUTENN BBICITUX KAPOOHOBBIX KUCIOT. Mblia Kak BhICHIAst COJIb KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JENUCTBHE.

Cnoxnple 5QuUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [ MAPOIM3  CIOKHBIX
a¢upos. Kupsl. ['maponns tBepaoctu. [Ipumenenne npounoe. bruonorudeckast posib HaJeKHa.

YrneBoasl: COCTaB, KJ1acCU(pUKanus IIOCJIEICTBUI (MOHO-, - u
nosucaxapuapl). [nroko3a — npocredmmii MOHOcaxapua: 0COOEHHOCTU COJIEP’KaHUS MOJIEKYI,
(dbu3uYecKkne U XMMHUYECKHEe CBOMCTBA (B3ammojeiictBue ¢ ruapokcugaom menu(ll), oxucnenue
aMMMauHBIM  pacTBOpoM okcujpa cepedpa(l), BoccTaHOBIEHHE, OpOXKEHUE TIIFOKO3HI),
HaxoXJEeHWE B IMpHUpOJE, NpUMEHEHHe, Ouosiornyeckas poJib. Porocunres. Opykroza Kak
M30MEp IIIFOKO3BI.

Kpaxman wu nemtono3a Kkak mnpupoAnble noiauMepbl. CTpoeHHe Kpaxmajna U
LEeJUTI0103bl. PU3NYECKHEe U XMMUYECKHUE CBOMCTBA Kpaxmasia (TUIpOJIn3, KaYeCTBEHHAs peaKius
c o1oM).

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHHUs BELIECTB M MX NPEBPAIICHUH . MpOBEACHUE,
HaOJI0/IeHNE U OMHCAHKE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, kKauecTBO CocTosiHue
OJIHOATOMHBIX CHUPTOB (OKHciIeHue sTaHona okcuga wmeau(ll)), MHOroaroMHBIX CHHPTOB
(B3aumMogpeiictBue neprimHa ¢ rugapokcugoM menu(ll)), anpaernnos (OKUciIeHHE aMMUAYHBIM).
pactBopom okcuaa cepedpa(l) u runpoxcuaom menu(Il), B3anmoeiicTBrue kpaxmana ¢ HOJIOM),
MPOBEACHUE TPAKTUICCKOMN pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun.

Bbluncnenus mno ypaBHEHHMIO XMMHMYECKOIO pexHuMa (Maccel, 00beMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WM COCTOSHUS IO M3BECTHOW Macce, 00beMy, KOJUYECTBY OJHOIO W3
HCXOJIHBIX BEIECTB WJIM MPOJIYKTOB).

A3oTcoaeprkalie OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIIOTBI Kak aM(pOTepHbIe OpraHndyeckue coeAuHeHus. Puznyeckue U XMMUUYECKHUe
CBOMCTBA aMUHOKHCIIOT (110 TUIY TJIMIMHA). bronornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benku kak mpupoaHble BBICOKOMOJIEKYJISIpHBIE coeAauHeHus. [lepBuyHas, BTOpUYHas U
TpPEeTUYHAass CTPYKTYpbl OeikoB. XMMUYECKHE CBOWCTBA COCAMHEHUWH: TMAPOJM3, JeHaTypalus,
KayeCTBEHHbIE COCTOSHUS Ha BEILECTBA.

OKCIepUMEHTAIbHbIE METOJbl M3YYEHMs BELIECTB M MX IPEBpallleHUH : HaOoJeHue U
ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB IpHU HarpeBaHWHU, LBETHBIE
MEXaHU3MbI OEJIKOB.

BbicokoMoIeKyIsIpHbIE COeANHEHH

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJICKYJISPHBIX COCIMHEHMH: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTElEHb IMOJIMMEpU3ALUU, CpelHsAs MoJeKyspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COSIMHEHUH — MOJIMMEpU3aLUs U OJUKOHICHCALUS.

OKCIIEpUMEHTAJILHBIE METOJIbl U3YYEHUS BEIIECTB M UX NPEBPAIICHUN : O3HAKOMIIEHUE C
o0pa3iaMu ¥ UCKYCCTBEHHBIMU BOJIOKHAMHU, IJIaCTMAccaMu, KaydyKaMH.

Me:XnpeaMeTHbIE CBA3H .

Peanuzanus MeXIpenMETHBIX CBSI3€M NpU M3Yy4EHUM OopraHudeckod xumuu B 10 kiacce
MIOCPE/ICTBOM HUCIOJIB30BaHUA Kak (puinocoduil eCTeCTBEeHHO-HAYYHbIX MOHATUH, TaK U MOHATHUH,
SBJIAIOILMXCS] CACTEMHBIMU JUISl OTAEIBHBIX IPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmire ecTecTBEHHOHAYYHbIE IOHATHSA: SBJICHUE, HAy4YHbIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KJIAacCU(PUKaLUsi, MEepUOJUYHOCTb, HAOIIOEHUE, W3MEpEHHE,
9KCIEPUMEHT, MOIECITUPOBAHUE.




®dwusuKa: Marepus, SHEPTHsl, aTOM, aTOM, HJIEKTPOH, MOJIEKYJa, SHEPIETUYECKHI YPOBEHb,
BEILIECTBO, TEJNO, 00bEM MacChl, arperaTHOE COCTOSHHE BEIIECTBA, pa3MEpHas BEIMYMHA U
BEIMYMHA UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BeIIECTB B NPUHIMIE, (OTOCHUHTE3,
OMOJIOTUYECKN aKTUBHBIC BEIECTBA (OEIIKH, YIIIeBOIbI, JKUPHI, (HEPMEHTHI).

I'eorpadusi: mose3Hble UCKOMAaeMble, TOPHBIE TTOPOJIBI, TOJIE3HBIE MCKOMAeMbIe, TOTUINBO,
pecypcsl.

TexHoNOTHs: NMUIIEBbIE MPOAYKTHI, OCHOBBI 3J0POBOTO IMUTAHWS, MOIOLIME CPEICTBA,
JICKApCTBEHHBIE 1 KOCMETHUYECKHE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHHU

XHUMHUYECKUI anemeHT. Atom. SAnpo aroMma, M30TOMBL. DJIEKTPOHHAs
000J10uKa. DHEPreTHUECKUEe YPOBHH, MOJUIEpP)KAaHHE YPOBHsS. ATOMHBbIE opOuTanu, s-, p-, O-
aneMeHThl. OCOOEHHOCTH pacHpelesieHns JIEKTPOHOB 10 OpOMTaIsiM B aToMax »3JIEMEHTOB
MIEPBBIX YEThIPEX MEPHOJIOB. DINEKTPOHHASI pA3HOBUAHOCTH aTOMOB.

[Tepunoanueckuit 3aKOH u Ilepnonnueckas cucrema 1o JJIEMEHTaM
. . MenneneeBa. CBA3b MEPUOIMYECKOr0 3akoHa M [leprogmyeckoil CHUCTEMBI 3JIEMEHTOB
. . MenneneeBa ¢ COBPEMEHHOM TEOPHEH MPOYHOCTH aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB 3JIEMEHTAPHBIX AJIEMEHTOB U OOpa3yeMbIX MMHU MPOCTHIX U CIIOKHBIX BEIIECTB IO
rpynmnam M rnepuojaM. 3HadyeHUe NEPUOINYECKOTO 3aKOHA B HAYKE Pa3BUTHSL.

Crpoenue BemiecTBa. XUMHYECKasi CBs3b. BUIbI XMMHYECKOW CBSI3M  (KOBAJICHTHAS
HEeMnoJIApHasl M TMOJSpHAas, WOHHAs, MeTajuideckas). MexaHu3Mbl 00pa3oBaHUs KOBaJICHTHOM
XUMHYECKOU CBSI3U (oOMeHHBIT u JIOHOPHO-aKIENITOPHBIN). Bogopoanas
CBA3b. BaneHTHOCTB. DnexkrpooTpunaTenbHoCcTh. CTeneHb  OKucieHus. MoHbl:  KaTHOHBI U
AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO BEUIECTBA. 3aKOH IMOCTOSIHHOIO COCTaBa
CyLIECTBEHEH. TUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

[Ipennoxenue 0 JIUCIIEPCHBIX obcyxnenusx. Mictunueie u KOJUIOUIHBIE
pacTBOpbl. MaccoBas J10J1s BEIIECTBA B pACTBOPE.

Knaccudukanuss  Heopranmveckux  coeauHeHuid. HomeHknatypa  HeEOpraHUYeCKHX
BeILEeCTB. [ eHeTnyecKkas CBsi3b HEOPTAHUUECKHUX BEIIECTB, OTHOCSIIAACS K Pa3JIMYHbIM KJIaCCaM.

Xumuyeckas peakius. Kinaccudukamuss OCHOBHOTO MHIPEIMEHTa B HEOPraHUYECKOH U
OpraHMYECKON XMMHH. 3aKOH COXPaHEHUSI MacC BELIECTB, 3aKOH COXPAHEHHUS U IpeoOpazoBaHus
SHEPTrUM NPU JUHAMUYECKUX PEAKIIUIX.

CkopocTh U3MEHEHHUs, €€ 3aBUCUMOCTh OT pa3nuyHbiXx (pakTopoB. OOpaTumMbie
COCTOSIHMSI. XUMUYECKOe paBHOBecHe. DakToOpbl, BIMUSIOIIME HA COCTOSHHE XUMHUYECKOIO
paBHoBecus. [Ipunnyn Jle Iaremns.

DnexTponuTHueckas aucconuanusa. CunpHble U cialbble 2IeKTpoauThl. Cpen BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIEJIOUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE COCTOSIHUSL.

OKCHEPUMEHTAIbHBIE  METOJbl  M3YYEHHs  BEUIECTB W WX  OPEBPALICHUH :
neMoHcTpanroHHeie Tabmunbl  «llepuoguueckas cucrema osnementoB [l M. MenaeneeBay,
M3y4yeHue Moelen KPUCTAIIIMYECKUX PELIETOK, HaOro1eHne
U ONUCaHWe JEMOHCTPAllMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3paboTka MepOKCUAA




BenukoOputannn B paMKax KaTalM3aTopa, OINPEAEICHUE Cpelbl PacTBOPOB BEIIECTB C
YHUBEPCAJIBHOTO WHAWKATOPA, PEKUM HOHHOTO OOMEHA), MPOBEJCHHUE NMPAKTUYECKOH pabOTHI
«BnusiHre pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMUYECKOTO COCTOSHUS.

PacuérHble 3aauu .

Pacuérel o ypaBHEHUsM BeTpa, B TOM YHCIE TEPMOXMMHUYECKUE PACUETHI, PACUETHI C
HCII0JIb30BAHNEM MOHSATHUS «MAcCOBas JOJISl BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsl. [lonoxxenne HemeraioB B Ilepuoguyeckoil cucreMe 1O 3JIEMEHTAM
. N. MenneneeBa u O0COOCHHOCTH TBEPAOCTH aToMoB. Pu3nyeckue CBOICTBA
HEMETAJUIOB. AJJIOTPOITUSI HEMETAIUIOB (110 MPHYUHE KUCIOPOa, Cephl, pochopa 1 KHCIOPoaa).

XUMHUYECKHE CBOMCTBA OCHOBHBIX HEMETAUIOB (TaJIOT€HOB, Cepbl, a3zoTa, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COETUHEHHUH (OKCUIOB, KHCIOPOACOAECPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne TBEpABIX HEMETAJUIOB M UX COCIMHEHHM.

Meramnsl. [lonoxenne  marepuanoB B Ilepuonmueckoil  cuCTeMe  DIIEMEHTOB
1. . MenneneeBa. OcoGeHHOCTH COXpaHEHUs ANEKTPOHHOTO 006o0J0uKa aTOMOB
MetamioB. OOmue ¢usnueckue cBoiicTBa MeraswioB. CIuiaBbl METAIUIOB. DJIEKTPOXUMHUYECKUN
P HAaNIPSIKEHHBIX METAJJIOB.

XUMHUYECKUE CBOMCTBA >Kene3za (HaTpuil, Kajaui, KalabIlui, MarHui, aJlOMUHUH, ITUHK,
XpOM, METaJUIbI, MEJIb) U UX COECAMHEHUSL.

OO6mwme crocoObl MoaydeHus: MeTaIoB. [IprMeHeHne MeTauioB B OBITY U MEXaHUYECKOE
o0opynoBaHUE.

OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHUS BEIIECTB W MX NPEBPAICHUN : H3yYCHHE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaONIO/leHWe M  ONHMCAHUWE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMozelicTBHE THAPOKCHIA MPOUCXOTUT C PacTBOpPaMHU KUCJIOT M IIesiouel, KaueCTBEHHOE
COCTOSIHUE KaTHOHOB METAJIJIOB).

PacuérHele 3a1aum.

Pacuérbl Maccel BemiecTBa Wi 00bEMa raza o U3BECTHOMY KOJIMYECTBY BELIECTBA, MACChI
Wi 00b€Ma OJTHOTO M3 MPUCYTCTBYIOUINX B (DM3MUYECKUX BEIECTBAX, pacu€Thl Macchl (00bEMa,
KOJIMYECTBAa BELIECTBA) MIPOIYKTOB, €CJIA OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus H )KU3Hb

Ponp xumMuu B oOecnedyeHHWH SHEPreTHYecko M NHILEeBONM Oe30MacHOCTH, Pa3BUTHS
MeaunuHbl. [lpeqioxkenre o0 HayyHbIX MeETOJaX TIO3HAHMSI BEIIECTB M JKOJOTHYEeCKOU
YCTOMYHUBOCTH.

[IpencraBnenuss 00 OOMMX HAaydyHbIX MNPUHIUNAX [OJYYEHHUS MPOMBIIIIICHHBIX
MIPOMBIIIIJICHHBIX BEIECTB.

UenoBek B MHpPE BEIIECTB U MAaTEpPHANOB: Ba)XKHbIE€ CTPOUTEIBHBIE MaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKu, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JCKTPOHUKH,
HaHOMAaTepHallbl, OPraHN4YECKHe U MUHEPAIbHbIC yI0OpEHUSI.

XuMHUg ¥ 30pOBbE 4YEJNOBEKA: MpaBHJIa MPUMEHEHHs JIEKapCTBEHHBIX IPENaparos,
IIpaBuJIa 6e301acHOTO MCIIOJIb30BaHUs IIpenapaToB OBITOBO XUMHH
B [TIOBCEIHEBHOM KM3HHU.

Me:XnpeaMeTHbIE CBA3H .

Peanuzanus MEXNpeaIMETHBIX CBSI3eH NMPU M3Y4E€HUHU OOIEH M HEeOpraHMYecKod XUMHUH B
11 xnacce ocymiecTBII€TCS OCPEACTBOM MCIOJB30BaHUs KaK €CTECTBEHHO-HAYUHBIX NOHITHH,
TaK U MOHATUH, SBISAIOLIUXCS CUCTEMHBIMU I OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmire ecTeCTBEHHO-HAay4YHbIE IOHATHS: HaydyHble (DaKTbl, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTEe3,  Kiaccu(uKkamus,  MEepHOJAWYHOCTb,  HAOMIOZECHUE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.




®dusuka: Marepusi, DHEPrus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H3OTOI,
paIMoOaKkTUBHASsT Macca, MOJIEKyJa, DJHEPreTUYECKHil YpPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, pa3MepHasi BEIMYMHA U BEJIMUYMHA UX U3MEPEHUSI, CKOPOCTb.

buonorusi: kierka, opraHusMm, 3KocHcTeMa, Omocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHUHBI, 0OMCH BEIICCTB B COCTOSIHHH.

I'eorpadusi: mone3Hpie UCKOTIAEMBIC, TOPHBIC IMOPOIBI, IMOJIC3HBIE MCKOIAeMbIe, TOTUIHBO,
pecypchl.

Texnonoruu: XUMHYECKast MPOMBIIUICHHOCTb, METaJLUTyprusl, MIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE KOCMETHYECKOE MPOM3BOJICTBO, IMHIIEBAs
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO HX IpEnaparos,
MIPOU3BOJICTBO KOHCTPYKITMOHHBIX MaTepHualioB, AJIIEKTPOHHAS MIPOMBIIIJICHHOCTb,
HAaHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XHMMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHUS OOYYEHHs I10
mporpaMMaM  cpefaHero  oOmiero  oOpaszoBaHHs — (IWYHOCTHBIM,  METAllpeJMETHBIM U
npeaMeTHbIM). HaydaHo-MeToquaeckoit pa3paboTku PexoMenmarenbHbIX pe3yJabTaToOB
BHEJPEHUS MpOrpamMM CpeaHero oOmiero o0pa3oBaHUS SIBISIETCS CHCTEMHO-MBICIUTEIbHBIN
MOAXO/I.

B cooTBercTBUH C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJIOM B MOJTAIMHBIX JUYHOCTHBIX
pe3yinbTaTax OCBOEHHUS MpeaMeTra «XHMHS» Ha YPOBHE CpefdHero ooiero ob6pazoBaHUs
BBIJICIISIFOTCS CIIEIYIOIINE COCTABIISIIOIIKE:

OCO3HaHKE 00y4YaIOIIMMUCS HalIel POCCUIICKOM rpaXKJaHCKOW MIEHTUYHOCTH — TIOMOIIb K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4Yue MOTUBALIUU K 00YyYEHHUIO;

L[eJICHANPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTE! U UCTOPUUECKUX TPAAULINNA HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYalOmIMXCS PYKOBOAMTHCS B CBOCH AESITETHbHOCTU
[IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, COOJIOACHHEM IIEIOCTHOCTH CHCTEMbl XMMHYECKOTO
o0paszoBaHUs;

HaJIW4Yue MPaBOCO3HAHUS KAXKIOW KyJIbTYpPbl M CIIOCOOHOCTEW CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC TITaHbI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS MpeAMeTa «XHUMHS» MPEANoaraloTcs B €IUHCTBE
yu4eOHOM M BOCIUTATENLHOW JEATENHbHOCTH B COOTBETCTBUUM C TYMAaHHCTUYECKUMH,
COLIMOKYIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aaMHU POCCHUHCKHUX
IIKOJIBHBIX OOIEeCTB, MPHUHITHIMU B OOIIECTBE HOPMaMU U TPATUIUSMHU, CHOCOOCTBYIOIIUMU
MpOLIeCCY  CaMOTO3HAHMs, CaMOpPa3BUTHS ¥  HPABCTBEHHOTO CTAHOBJICHHS  JIMYHOCTHU
oOyJaronuxcs.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MpeAMeTa «XUMHUS» OTPaKaT cHOPMHUPOBAHHOCTH
OTIBITAa TIO3HABATENFHOW U TIPAKTHUYECKOW MEATENIbHOCTH OOYYaloIIUXCs M0 pealu3alluu,
OCYILIECTBIISIEMO B OOIIECTBEHHBIX IIEHHOCTSX , B TOM YHUCIIE B YaCTHU:

1) BeicIIce 00pa3oBaHue :



OCO3HAHHOCTH O6yquHSI HpI/IBOI[I/IT K U3MCHCHHIO HX KOHCTI/ITyI_[I/IOHHbIX npaB nu HpaB,
COOIOICHUS 3aKOHA U TIPABOIIOPSIIKA;

HpeI[CTaBJIeHI/Ie 0 COLIMAJIBbHBIX HOpMaX nu HpaBI/IJIaX MECKINYHOCTHBIX OTHOIHCHI/Iﬁ B
KOJLJIEKTHUBE;

YCI/IHI/ISI K COBMCCTHOﬁ TBOp‘IGCKOfI NCATCIIBHOCTHU HpI/I CO3JaHNNn HaqubIX HpOeKTOB,
peHIeHI/II/I Hay‘-IHI)IX U II03HAaBATCIBbHBIX 3a1a4, XUMHYCCKUX E)KCHepI/IMCHTOB;

CIOCOOHOCTH TIOHUMATh M TPUHUMATh MOTHUBBI, UACH, JOTUKY M apTyMEHTHI JIPYTUX TPHU
aHaJIn3¢e pastquIx BHUI0B y‘~I€6HOI71 ACATCIIBbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHMS |

IICHHOCTHOI'O OTHOIICHUA K I/ICTOPI/IquKOMy nu HayLIHOMy HaCJICIUO OTC‘ICCTBCHHOﬁ
XUMUHU;

HOI[I[Cp)KKa HpOH@CC& TBOp‘IeCTBa B TGOpI/IHX nu HpaKTI/I‘IeCKOM HpI/IMCHeHI/II/I XHUMHU,
OCO3HAaHHUE TOI'0, YTO JOCTHUKCHU HaYKI/I €CTh pC3YJ'IBTaTI:I JJINTCIIBHBIX I/ICCJ'IGI[OBaHI/If/'I,
KpOHOTJ'II/IBBIX BKCHepI/IMeHTaJ'II)HI)IX ITIOUCKOB, ITOCTOSITHHOT'O pr)la y‘-IéHI)IX nu HpaKTI/IKOB;

I/IHTepCC MU TIIO3HAaBATCJIBbHBIX MOTHBOB B HOHy‘IeHI/II/I 158 HOCJ'IG)IYIOIIIGM AHaAJIN3¢
nH(pOpMaLIUY O TEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

MOPAJILHOTO CO3HAHUS, STHYCCKOTO TTOBECHHS,

CHOCO6HOCTI/I OIICHUBATH CI/ITyaHI/II/I, CBSIBAHHBIC C XUMHUYCCKUMHU SIBJICHUSIMU,
A NPUHUMAThL OCO3HAHHBIE DPEIICHMA, OPUEHTHUPYSICh HAa MOPAJIBLHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

METO/I OIIEHUBAET CBOE TMOBEJICHUE U TMOCTYIKH CBOWUX TOBAPHUIICH C MO3UIUH MOPATBLHBIX
158 HpaBOBBIX HOpM 1 OCO3HAHUS HOCHG}ICTBI/Iﬁ 9TUX HOCTYHKOB;

4) popmMupoBanue KyJbTYPbI 310POBbS:

MMOHMMAaHHE 370POBOTO M Oe30macHOro obpasa >KM3HH, HEOOXOIUMOCTh OTBETCTBEHHOTO
OTHOIIIEHUS K COXPAHEHHIO TICHXHUYECKOTO 3/I0POBBSI;

coOmoieHne mpaBwil 0€30MMacHOTO OOpaIleHUs] ¢ BEIIeCTBaMU B OBITY, MOBCETHEBHOMU
YKU3HU U B TPYIOBOH JIEATEIHHOCTH;

MMOHMMAaHHWE IIEHHOCTEH WHAWBHAYAIBHOTO TIpaBa W KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B OTHOIIICHUH YTPO3 370POBBIO U KU3HH JIIOJICH;

OCO3HAHHUE TMOCJICACTBUN M HENPUITUS BPEIHBIX MPUBBIUEK (YMOTpeOJIeHHUE aKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEOBATEIBCKON  JIEATEITLHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKON M APYTrUX BUIAX JEATEILHOCTH;

yCTaHOBKA HAa AaKTHBHOE YYacTHe B PELICHUH MPAKTUYECKUX 3a/ad COLUATbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

K MPaKTHYECKOMY H3YYeHHUIO0 Npodeccuil MrHOBEHHOTO poJa, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX HHTEPECOB 110 XUMUU;

060pn0a 3a TPy, 3a TPy U Pe3ylbTaThl TPYJOBOU AESITETbHOCTH;

MOAXO0JI K OCO3HAHHOMY BBIOOPY MHAMBHAYaIBbHON TpaeKkTopuu 00pazoBaHusi, Oymylei
npodeccuu U peaar3aluil HOpMaJbHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U 00pa3a KU3HH 00IeCTBa;

6) 3Ko0JI0rMYecKOe BOCTIUTAHME:

AKOJIOTHYECKUN TMPHOPUTET OTHOLIEHUH C MPUPOJON, KaK HCTOYHHUK CYIIECTBOBAHMS
JKM3HH Ha 3emiie;

MOHUMaHHe TIH00aTbHOTO  XapakTepa OSKOJOTHYECKHX MpOOIeM, HIKOJIOTHUECKUX
HKOHOMHYECKUX MPOILIECCOB B COCTOSIHUY MPUPOIHOMN U COITMAIBHOM CPEJIbI;

OCO3HaHHUS HEOOXOJMMOCTH UCTOIb30BAHUS JOCTHKCHUM XUMUH TSI PEIICHHUS] BOIIPOCOB
paIMOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHBIE HENPUSTHBIE AEUCTBUS, NMPUHOCSIINE BpEA OKPY)KAIOLIEH NPUPOTHOU cpere,
YMEHHUsI IPOTHO3UPOBATh SKOJOIMUYECKHUE NOCIEACTBUS MPEANPUHUMATEIBCKON IEATENBHOCTH U
IIpeI0TBPAILATh UX;

MexnyHapoAHbI ~ Pa3BUTOrO  3KOJOTMYECKOTO  MBILUIEHHS,  KYJIbTYpbl,  OIbITa
JESITEIbHOCTH TIJIABHOM HAIPaBIEHHOCTH, HAaBBIKOB PYKOBOJCTBA HMMHU B I103HABATEIbHOM,
KOMMYHUKAaTHBHOH ¥  COLMANbHOW MpPaKTUKE, CHOCOOHOCTEH ©  yMEHHWH, AaKTHBHO
MO ITIEP>KUBAIOIIMX HJICOJIOTHIO reModoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIAs COBPEMEHHOMY Pa3BUTHIO HAYKH
1 OOIIECTBEHHOM MPaKTHKH;

[lonumanue cneun@uky XUMUU KaK HayKd, OCO3HAHMsI €€ IepeMEIlEeHUs B pamMKax
HayYyHOTO MBIIUICHUS], CO3JaHMsl IIEJIOCTHOCTH MPEACTaBIEHUS 00 OKpYyXaloluleM MHpe Kak O
€IMHCTBE NPUPOJIBI W YEJIOBEKa, B TMO3HAHWM 3aKOHOMEPHOCTEH M YCJIOBHIl COXpaHEHHUS
€CTECTBEHHOI'O PAaBHOBECHS;

yOeKIEHHOCTU B 0c000I MHHOBALIMOHHOCTU XUMHH JJIi COBPEMEHHOM IIUBUIIM3ALNY: B €€
I'YMaHUCTHYECKOW HAIpPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalbHOM
KYJIbTYpHhI, UTO CBSI3aHO C MPOOJIEMaMH Pa3BUTHS YEIOBEYECTBA — PECYPCHOM, SJHEPTETUUECKOM,
MUIIEBOM M OCHOBHOW 0€30MacHOCTH, B Pa3BUTUU HAyKH, oOOecrHeueHus YcIOoBUMI
MIPOrPECCUBHOTO TPY/Ia M 3KOJOTHYECKON KOM(OPTHOM KU3Hb KaXKJOTO 4ieHa OOIIecTBa;

€CTECTBEHHO-HAyYHONH TIpPaMOTHOCTH: TIOHMMaHUE MPUHLUUIOB METOJOB [O3HAHUS,
MIPUMEHEHHE B HAYYHBIX HayKaX, CIIOCOOHOCTH IOJIy4yaTh 3HAHUS JJIsl aHaIu3a U OOBSCHEHUs
MEPCIIEKTUB OKPYXKAIOLIETO0 MHUpa U MPOUCXOSAIIMX B HEM HM3MEHEHWH, HaBbIKU JeJaTh
000CHOBAaHHbIE BBIBOJIbI Ha OCHOBE IOJYYEHMsI HayuyHbIX (akTOB M (PaKTHUECKHUE HAHHBIE C
L[ENIbI0 TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIHO MCIOJIB30BaTh XUMUUECKHE 3HAHUS JUIsl PELICHUs TpodiieM
B €CTECTBEHHBIX )KU3HEHHBIX YCIOBHIX;

MHTEPEC K MO3HAHUIO U MCCIIEA0BATEIbCKON NESATEIBHOCTH;

CIOCOOHOCTh M CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa3OBaHHIO W caMOOOpa30BaHHIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTepec k 0COOEHHOCTAM Tpy/Ja B pa3IMYHbIX BUJAX NPO(ECCHOHANBHON NS TeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI{MeTHLIe pe3yiIbTaTbl OCBOCHUA yqe6Horo npeamMeTa «XUMHS» Ha YPOBHE
Cp€aHero O6H.I€FO O6pa30BaHI/I$I BKJIFOYAIOT:

3HAYUMBIC OJIA (I)OpMI/IPOBaHI/IH MHPOBO33PCHUA o6y11a}0mnxc;1 MCKIUCHUIITIMHAPHBIC
(Me)KHpCI[MeTHbIC) 061ueHaquLIe IMNOHATHS, OTPAKAIOIMINC HNECJIOCTHOCThL HAYYHBIX KapTUH MHpPaA
n Cl'IeI_II/I(bI/IKy MCTOZOB IIO3HAHHS, BJIMAHHUC B CPCAHUX HAYKaAX (MaTepI/IH, BCIICCTBO, SHCPIUs-d,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘lHBIﬁ (I)aKT, MPUHIUII, THUIIOTE3a, 3aKOHOMCPHOCTH, 3dKOH,
TEOpUs, UCCICIOBAHUC, Ha6J'II-0,I[eHI/Ie, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/Ie);

YHUBCPCAJIBHBIC TEXHOJOTUYCCKUC JIeNCTBUSA (HO3HaBaTeJ'H>HBIe, KOMMYHUKAaTUBHBIC,
pel"y.]'IHTI/IBHBIe), obOecrieueHre 0OeCIIeUCHUS (I)YHKHHOHaHLHOﬁ rpaMOTHOCTH W COHIHAJIBHBIX
HaBbIKOB 06yqafo1111/1xc;1;

CIIOCOOHOCTH O6y‘IaIOIJ_II/IXC5{ HCIIOJIB30BAaTh OCBOCHHBIC MCKIAUCHUIITIMHAPHEIC,
MHUPOBO33PCHUYCCKHUEC 3HAHUSA U YHUBCPCAJIBHBIC TCXHUYCCKUC JIENUCTBHUSA B II03HABATEIBHOM M
COIIHAIBHOM IMPpaKTHUKE.

MeTaHpe[{MeTHLIC Pa3sMBIIIJICHUA PE3YJIbTATHI OBJIAACBAOT YHHBCPCAJIbHBIMU y‘-ICGHBIMI/I
MO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMUA JIEHUCTBUSMU.



Baangenue YuuBEpcCaJdbHBIMU y‘leﬁHbIMI/I N03HABATEJbLHBIMHY A€l CTBUSIMU .

1) 6a30oBble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITEIbHO C(OPMYIIMPOBATh M aKTYaJIM3MPOBATH TPOOIEMYy, BCECTOPOHHE €€
paccMOTpeTh;

OTIpENeNATh LEIH JeATeNFHOCTH, 33JaBaTh IApaMeTPbl W OINPEACIATh KPUTEPUU UX
JOCTHKEHHUH, COOTHOCHTD PE3YJIbTAaThI IS TEIbHOCTH C IMOCTABICHHBIMH Bparamu;

WCIOJIb30BaTh MPHU OCBOCHHH 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHHUS — IOIYJISPHbIE
XapakTepHBbIE  JJIEMEHTHl TIOHSATHA W  COXpaHATh HMX  B3aWMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIHNE MMOHSITHS ISl OOBSICHEHHS OTJCIBHBIX (DAKTOB 1 0OBEKTOB;

BBIOOpD OCHOBaHWI W KPUTEPUEB Uil HAIMOHAIBHBIX BEIIECTB M SKOHOMHYECKOTO
000CHOBAHMS,

COXPAHSIOTCS MPHYUHHO-CIICJACTBEHHBIE CBSI3M MEXKTy N3Y4aeMbIMU SIBICHUSIMH,

CTPOWTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JIECIyKTUBHBIC, IO aHAJIOTHUSM),
BBISIBJIAT 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCMATPUBAEMBIX SBICHHSX, (OpPMyTHpOBaATH
BBIBO/JIBI M 3AKITFOUYCHHS;

MPUMEHSTh B TIPOIIECCE TMO3HAHMS, WCIOIh30BaTh B XUMHUH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIeNH, TIPe0O0pa30BBIBATH MOJICITFHBIE MPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XAMUYECKYI0 (opMylly, ypaBHEHHWE XHMHYECKOTO COCTOSHUS — TPH YCIOBUHU COONIONCHHS
TEOPETHUYECKUX MO3HABATEIBHBIX W MPAKTUYECKUX 3a/1ad, MPUMEHSTHh Ha3BaHHBIC MOJICIBHBIC
NPEACTaBICHNS ISl ONMCAHUS XapaKTEPHBIX IPU3HAKOB H3yYaeMBIX BEINECTB U BAXKHOE
3HaYEHHE.

2) 6a30BbIe HCCJIEA0BATEAbCKHE AeHCTBUS:

BJIaJI€Th OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHMS BELIECTB M YCTONYMBOIO KINMATa;

(bopMyIHpOBaTh LENU U 337a4M HCCIICTOBAHUS, MCIOIb30BaTh MOCTABICHHBIC M 3apaHee
copMyIHpOBaHHBIE BONPOCHI B KAauyecTBE WHCTPYMEHTa TIO3HAHMWSA W OCHOBBI JUIA
(bopMHpOBaHUS TUTIOTE3 B CTOPOHY NPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

o0siazaTenlb HaBBIKOB CAaMOCTOSITENBHOTO IUIAHHPOBAHHMSA M IPOBEICHHS YYEHHUECKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh HWCCIEIOBaHMs, HaOMIOAAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIFHO MPOTHO3UPOBATH €r0 pe3yibTaT, (opmynupoBaTh 000OIIEHHS W JenaTh
BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJAbTATOB HCCIECIOBAHUS, MPEACTAaBISET COOOH
000CHOBAHHBIN OTYET O MPO/ICIaHHOI paboTe;

NPUOOPECTH OMBIT YYCHUYECKOW HCCIIENOBATEIBCKOH M TPOSKTHOHN JIeSTENbHOCTH,
o0ecrieunTh BO3MOXKHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY ITOMCKY METOJOB DEIICHHS
NPaKTHYECKHUX 33/]a4, IPUMEHEHUIO Pa3JInYHBIX METO/IOB MO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATbCS B PA3IUYHBIX HMCTOYHHMKAX MH(popManuu (Hay4HO-IIOIMYJSApHAS
JUTEpaTypa XUMHYECKOTO COJEpXKaHWs, CHpaBOYHbIe MocoOus, pecypcsl MHTepHeTa),
aHAJTM3UpPOBaTh MHGOPMALMIO PA3IMYHBIX BHJIOB W (OpPM HpeAcTaBiCHHUs, OIICHUBATh €€
JI0Ka3aTeIbHOCTh U HEIPOTHBOPEUUBOCTD;

(dbopMynUpoBaTh 3amnpochl W HPUMEHSTh pa3IMYHbIE METO/bl NPH TOUCKE M OTOOpe
uH(popManny, He0OX0AUMBbIE JUIsl BBIOJHEHHS HAYYHbIX 331a4 ONPeJIeIEHHOTO THUIIA;

MpUOOPECTH OMBIT HCMOJIb30BAaHUS HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOpaTh ONTHUMAaNbHYIO (OpMy MpeicTaBieHUs HH(pOpMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIHUIIbI, PUCYHKU U APYTHE);

UCIOJb30BaTh HAy4YHBIH SI3bIK B KauecTBE CpPEACTBAa NpU padoTe C MEIMLIHUHCKUMHU
JAHHBIMU: TPUMEHITh MEXIpeIMEeTHbIe ((PU3NUECKHe U MaTeMaTHUYECKUE) 3HAKU U CHUMBOJIBI,
¢bopmyinbl, a0OpeBHaTyphl, HOMEHKIIATYPY;



HCIIOJIB30BaTh U Hp606pa30BbIBaTB 3HAKUCO-CUMBOJIMYCCKUEC CPCACTBA BUIUMOCTH.

Baangenue YHuBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH JeHCTBUAMM:

3aJaBaTh BOMPOCHI IO CYIIECTBYIOUIEH oOOCy)XIaemMol TeMe B XOA€ /Auaiora
u/uni OOCYKICHHS, BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOU IMPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJIHCHU S HpeIIHO)KCHHOﬁ 3aJa4u,

JOCTUTACTCS C TIPE3CHTAIMEH Pe3yJIbTaTOB MMO3HABATEIIPHON JIEATEIBHOCTH, TIOTYICHHBIX
CaMOCTOSITCIBHO HJIM COBMECTHO CO CBEPCTHHKAMHU IPU IPOBEACHUU XUMHYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW padOThl MO HCCISAOBAHUIO CBOMCTB HM3YYaeMBIX BEIIECTB,
peanu3alnuyi MPOEKTa MPOeKTa M (POPMYJIUPOBAHWU BHIBOJIOB MO PE3YJIbTaTaM IMPOBEIEHHBIX
WCCIIEI0BAaHUI myTeM COTJIACOBAHUS TO3UITUI
B X0JI€ 00CYXICHUSI 1 0OMEHAa MHEHUSIMHU.

Bnane}me YHUBEPCAJIbHBIMU PEryJISTUBHBIMH ﬂeﬁCTBHHMH:

CaMOCTOSITCJIBHO  INIAHUPOBAaTh M HW3ydaTh CBOIO TI03HABATEIBHYIO JCSITEIHLHOCTD,
ompenenss ee IeN W 3aJaud, KOHTPOJHUPOBATh M MO0 Mepe HEeO0OXOJWMOCTH KOPPEKTHPOBATH
AJITOPUTM ﬂeﬁCTBHﬁ IIpy BBINIOJJHCHUNW HAYYHBIX W HCCICAOBATCIbBCKHUX 3aaay, BI)I6I/IpaTI)
HanOosiee YPPEKTUBHBIN CIOCOO WX PEIICHUS C YUYETOM TOJIYYCHHS HOBBIX 3HAHWH O BEIIECTBAX
1 pabounx peakiusx;

W3YYUTh CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmer pe3ynbraThl 0OCBOCHMSI Kypca «OpraHuyeckasi XUMUs» OTPaxaroT :

C(OPMHUPOBAHHOCTh NPEICTABICHUNH O XMMHUYECKUX HMCTOYHUKAX E€CTECTBEHHO-HAY4HOM
KapTUHBl MHpa, POJIM XMMHUU B IO3HAHUM TNPHUPOJIBl, B PA3BUTUU MBIIUICHUS U KYJIbTYpBI
JMYHOCTH, €€ (PYHKIMOHAJIbHAS I'PAaMOTHOCTh, CO3/IaHHAsl JUIS pelleHHs MPAKTUYECKUX 3a/1ad U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/J0POBbIO U IIPUPOIHOM Cpefe;

ofecrieunBaeT cUCTeMy oOecneueHHMs 3HaHUM, KOTopas BKJIHOYaeT B ceos:
OCHOBOIIOJIATalOINE TMOHATUS (XUMHUYECKUI 3JIEMEHT, aToM, 3JEeKTpOHHas 000J0YKa aToMa,
MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, XMMHUYECKasl CBSA3b, CTPYKTYpHast Gpopmyrna
(pa3BépHyTas U COKpallEHHAas ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BEM, YIIIEpOHBIN CKEleT,
GyHKUIMOHATBHAS TpyNna , paJuKkai, M30Mepus, W30Mepbl, TOMOJOTUYECKUN psiA, TOMOJIOTH,
YIJI€BOJOPOABI, KUCIOPOJHBIE U  a30TCOAEpXKAIME COECIUHEHHUS, MOHOMEp, IOJIHMMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIPDHbIE COEJUHEHUs); TEOPUHM U  3aKOHbI  (Teopus
¢usnueckux  pesynpratoB A. M.  BymiepoBa,  3akOH = COXpaHEHHS  MAacchl
BEIIECTB); GOPMATBLHOCTH, CHUMBOJMYECKMHA  S3bIK  XMMHM; MUPOBO33PEHUECKHE  3HAHUS,
000CHOBaHME B OCHOBE IMOHMMAaHMs NPUYMH U CUCTEMHOCTH, AMHAMHUYECKOE HalpaBlieHHE,
(aKTOJIOrMUECKUe CBEJICHNUS O CBOMCTBAX, COCTABE,



c(OPMHUPOBAHHOCTh YMECHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHITHHA, COXPAHATH WX
B3aUMOCBS3b, MHCIIOJIB30BaThb OTU [OHATHS IpPU OINKCAHUM COCTaBa, JO0Ka3arelbCTBa U
IIPOSIBJIEHUS PE3YJIBTATOB;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTABJICHHS
MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHol) dopmyn, omnpeaenéHHbIX
BEIIECTB U (PYHIAMEHTAILHOTO (PU3MUECKOTO MPOUCXOKACHUS, A CO3/IAaHMSI MOJIEIeH MOJICKYJT
BEIIECTB, MOJIYYEHHBIX JJI WUTIOCTPALIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O COJIEPKAHUS;

c(OpPMHUPOBAHHOCTh YMEHHI COXPAaHHOCTh NMPHUHAICKHOCTH M3YyICHHBIX BEIICCTB MO WX
COCTaBy M CTPOCHHUIO K ONPEACICHHOMY KIACCy/TpyNIiaM COEIUHEHUN (YTIeBOJIOPOIHI,
KHUCIIOPOJ U a30TCOJEP)KALUME COECIUHEHMS, BBICOKOMOJIEKYJSIPHbIE COEAMHEHHUS), AAET UM
Ha3zBaHue no cucremMaruueckoil HomeHkiarype (MIOITAK), a takke mpu TpUIIPUBOBUAIbHBIE
Ha3BaHMUs OCHOBHBIX BELIECTB (ITWJIEH) , MPONMJIEH, AlETHJIEH, STHJICHIJIUKOJb, TJIUIEpPUH,
(beHous, GopmanblIeruj, aueTanbIeruj, MypaBbHHAs KHUCIOTA, YKCYCHash KUCJIOTa, OJIEMHOBas
KHCJIOTa, CTEApUHOBAs KUCIJIOTA, IJII0K03a, PPyKTO3a, Kpaxmall, LEeJIJII0103a, TJIMIUH);

c(hOpMUPOBAHHOCTh METOJIOB OTPEJCIICHHS] BUJIOB XUMHUUECKHX CBS3€H B OMPEICICHHBIX
COeIMHEHUX (OJIMHApHbIE U KPATHBIE);

ChopMHpOBAHHOCTh  MPUMEHEHHS  TOJOKEHUW  TEOPUHM  XMUMHUYECKHX  BEIIECTB
A. M. bytnepoBa i1 OOBSICHEHWST 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa H
3apsija; 3aKOH COXpaHEHUs! MacC BEIEeCTB;

cOpMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (UINYECKHE U
XUMHUYECKHE CBOWCTBA THIHYHBIX MPEICTABUTEICH Pa3IMUHBIX KJIACCOB BEIIECTB (METaH, 3TaH,
STUJICH, TIPOMWIICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeH30J1, METaHOJ, 3TaHOI,
STUJICHTJIUKOJIb, TJIMLIEPHUH, (EHOJ, alleTallbJeT U], MypaBbUHAs U YKCYCHasl KMCIIOTHI, TJIFOKO03a,
KpaxmaJ, HeJUTI003a, aMUHOYKCYCHasl KUCIIOTA), WITIOCTPUPOBATh T€HETUUECKYIO CBA3b MEXKIY
HUMHU ypaBHEHUSIMH B COOTBETCTBYIOIIEM KPUTEPUHHOM KOI(PPHUIIMEHTE C HCHOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

chOopMynUpPOBAHHbIE XapaKTEPUCTHKU XapaKTepHU30BaTh HCTOYHUKU YTIIE€BOIOPOTIHOTO
CBIpbsl (HEPTh, IPUPOIHBIN T'a3, YTOJb), CIOCOOBI UX TIEPEPAOOTKH U TPAKTUUECKOE TPUMEHEHNE
nepepaboTKH MPOIYKTOB;

chOpMUPOBAHHOCTh YMEHHUI IPOBOAUTH pacueThl MO XMMHYECKUM ypaBHEHUSM (Macca,
00BbeM, KOJMYECTBO HCXOJHOTO BEIIECTBA WMJIM COCTOSIHUS TPOJYKTa IO H3BECTHON Macce,
o0Bemy, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BEIIECTB
WM MPOIYKTOB B COCTOSIHUM);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJICIOT CUCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOIO
MO3HAHUS, NPUMEHSIOTCS B XUMHUHM MpPU H3YYEHMHM BEUIECTB M HAayYHBIX HampaBlIeHUI
(mabOnrofeHue, W3MEpPEHHE, OSKCIEPUMEHT, MOJCIUPOBAHKE), HCIOJB3YIOT CHCTEMHBIE
XUMHWYECKUE 3HAHUSI 711 IPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX COCTOSIHUSAX, BOTIPOCAX
C BEIIECTBAMU U UX MPUMEHEHUS;

chOpMUPOBAHHOCTh YMEHHM COOIIOAET MpaBuiIa UCIOIB30BaHUS XUMUYECKON MOCYAbI U
nmabopaTopHOro 00OpYIOBaHUS, a TAKXKE MpaBuila 0OpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C
SHEPTrUYHBIMU PE3yJIbTaTaMU JTA00PATOPHBIX XUMUYECKHX IKCIIEPUMEHTOB;

00pa30BaHHOCT, yMEHUN IUTAHUPOBATh M TPOBOJUTH XHUMHYECKUNA HSKCIEPUMEHT
(mpeBpalieHne BEIIECTB NpU HArPEBaHHWH, IMOJy4YECHHWE DJTUJICHA W H3yYCHHE UX CBOIICTB,
KauecTBO OIpEeNeICHHsI BEIIECTB, JeHATypalus OSNKOB MpU HATPEeBaHUU, [IBETHBIC MEXaHU3MbI
0ETKOB) B COOTBETCTBUU C OOHICTIPUHATBIMU METOJAaMHU O€30MaCHOCTH MPH HCIOIb30BAaHUU
BEIIECTB C BEIIECTBAMH U JabOpaTOpHBIM O00OpPYIOBAaHUEM, IMPABUTEIHCTBOM PE3YIbTATHI
XMMHUYECKOTO JKCIepUMEHTa B (hOopMe 3allMCU COOTBETCTBYIOIIMX BEHIECTB U (OPMYIUPOBATH
BBIBO/IbI HA OCHOBE ATHX PE3YJbTATOB;

cOPMUPOBAHHOCTh YMEHHH TIIATENFHO aHAIM3HPOBATh XUMHUYECKYI0 HH(MOPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaccoBO# nH(popMaluu, IHTEpHET U Ipyrue);

CdhopmupoBaHHOCTE YMEHHI COOMIOJAeT TMpaBWiIa JKOJOTHYECKOTO PYKOBOJUTENS
MOBEACHUS B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBS U



OKpY)KaroLEel MPUPOJHOM Cpebl, 0CO3HABATH OMACHOCTh BO3JCUCTBUS HA JKUBBIE OPraHU3MBbI
OIPEAEIICHHBIX ONPEAEICHHBIX BEMIECTB, TOHUMATh MOKa3aTenbHbI cMbIca 1T/IK, moHnMars Ha
MpUMEpPAX METOIbI U MPEAOTBPALIATh UX BPEIHOE BO3AEHCTBUE HA OPTAHU3M YEJIOBEKA. |

Ui OOYYaOIIUXCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBBS: YMECHHE MPUMEHSTH
3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS MATEPHUATBHBIX U OIKOJIOTHYCCKHUX
aCIICKTOB;

JUTSL CTICTIBIX M CITA0OBUSIINX YYAITUXCS: HAYIUTHCS HCIIOJIB30BATh PElbe(PHO-TOUCHHYIO
cucremy, obo3HaueHnyro JI. bpaitns 3amuceBaeT Gopmyiy.

11 KJIACC

[IpeameT pe3ynbTaThl 0cBOCHHS Kypca «O011as 1 HeOpraumdeckasi XUMHs OTpaXkaroT :

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKUX HCTOYHHKAX E€CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, POJM XUMHUU B TO3HAHUHM TPUPOJIBI, B PAa3BUTUU MBIIUJICHUS U KYJIbTYphI
JUYHOCTH, €€ (PYHKIIMOHAIbHASI TPAMOTHOCTb, 000CHOBAHHAS JIJISl PEIICHUS MPAKTUYECKUX 3a71a4
1 DKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOJIHOM Cpelie;

obecrieunBaeT cucTeMy oOOecreueHuss 3HaHWM, KOTopas BKJIO4YaeT B  cels:
OCHOBOIIOJIATAIOIIME TMOHATHS (XMMHYCCKHI SJIEMEHT, aTOM, H30TOI, S-, P-, O-31eKTpoHHBIE
opOWTamTM  aroMOB, HWOH, MOJIEKYJa, MOJIb, MOJSPHBIM  00BEM,  BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIHFHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas CBs3hb (KOBAJICHTHAs , MOHHAs,
MeTaJUTMYecKasi, BOJOPOJIHAs), KPUCTAUIMYECKass pemeTka, BUIbI XUMHUYECKOTO KIMMATa,
pacTBOpPEHUE, IIEKTPOIUTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAsT JUCCOLMAIUSA, OKUCIUTEID,
BOCCTaHOBUTEJb, CKOPOCTh YMEPEHHOIO PEXHMa, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopus AIEKTPOJMTUUECKON CONMaNM3anuy, nepuoandeckuii 3akod JI. 1. Menneneena, 3aKoH
COXpPaHEHUsI MacC BEIIECTB, 3aKOH COXPAHEHHs W IPEBPAIICHMS SHEPrUU IPU PEaKUUAX
peakiuii), 3aKOHOMEPHOCTH, CHMBOJHUYECKHI S3BIK XUMHUHU, MHPOBO33PEHUECKHE 3HAHMS,
KOHCTUTYLIUOHHOCTb B OCHOBE IIOHUMAaHHUsI IPUYUHHOCTH U CHCTEMHOCTH,

c(OpPMUPOBAHHOCTh YMEHHI BBIABISET XapakTepHbIe NMPU3HAKU MOHITUN, COXpaHSIET HX
B3aMMOCBSI3b, COOTBETCTBYIOIIME IOHSATHS IpPU ONHMCAHUM HEOPraHMYECKUX BEIIECTB M UX
SIBJICHU;

cOpMUPOBAHHOCTh YMEHUU HCHOJIb3YeT XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHUS
(dbopMya BeEHIECTB W OCHOBHBIX NPHYHMH, cHcTeMarndeckyro HomeHknatypy (MIOITAK) u
TpUBUAIbHBIC Ha3BaHUS OT/EIbHBIX HEOPraHUYECKUX BEUIECTB (YrapHbIH ra3, YriIeKUCIbINA ras,
aMMuaK, raimeéHasl U3BeCTh, Herali€Has U3BeCTh, IUThEeBAs COJa, TUPHUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUH OMpeieNieHUs] BAICHTHOCTU U CTETNICHU OKUCIICHHS JIEMEHTOB
B COCQMHEHHSIX YETBEPTHOTO COCTaBa, BUAA XUMHUYECKOW CBsI3U (KOBaJICHTHasl, HOHHA,
MeTaJIn4yecKasi, BOJIOPO/IHAsA) B COCIMHEHUSX, THUNA KPUCTAJUIMYECKON PEmIETKH KOHKPETHBIX
BEIIECTB (aTOMHAs, MOJEKYJspHas, WOHHAs, METaJUIMYecKas), XapakTrepa Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB. COCAUHEHUS;

c(OpPMUPOBAHHOCTh YMEHUHN COXpaHSAET MPUHAAJIECKHOCTh HEOPTaHUYECKHX BEUIECTB IO
UX COCTaBy K OIpPEACICHHOMY KJIacCy/TpyIiaM COeAUHEHUI (IIPOCThIe BEIIeCTBa — METAJUIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

ChopmupoBaHHOCTH ~ yMEHUH  pacKphlBaeT  CMBICT  MEPHOJUYECKOr0  TIpaBa
. 1. MenneneeBa ¥ BBIBECTHU  €r0  CHUCTEMATH3UPYIOIIYIO,  OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHUIO;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIEKTPOHHOE CTPOSCHHUE aTOMOB DIIEMEHTOB
anemeHToB 1—4 nepuonos Ilepuoanueckoit cucremsl 3nementoB J. . MenneneeBa, ucnonb3ys
MOHATUS «S-, P-, O-3JCKTpOHHBIC OPOUTATN», <«OHEPreTUYCCKUE YPOBHH», OOBICHSS
3aKOHOMEPHOCTU M3MEHEHHUsI CBOMCTB 3JIEMEHTAPHBIX 3JIEMEHTOB M UX CBSI3€H IO MepuoaaMm u
rpymnmnam [lepuoanueckoit cucteMsl deMeHTapHbIX aemeHToB 1. M. Menneneesa;



c(OPMHUPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMHUCHIBATH) OOIINEe XUMUYECKUE CBOHCTBA
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KJIATh CYIIECTBOBAHHE I'€HETHYECKOU
CBSI3W MEXJy HEOPraHMYECKUMH BEIIECTBAMH C IOMOIIBI0 COOTBETCTBYIOIIUX (HUIUUIECKUX
MIPUYHH;

pa3paboTaHHBIE METOJAbI OIpEICNICHUs] XMMHUYECKOTO COCTOSHHUS 10 Pa3InYHBIM
BO3JICUCTBUSAM (KOJMYECTBO W COCTAaB pEarupylolIMX BEHIECTB, TEIJIOBOE BO3ACHCTBHE,
0oOyCJIOBIICHHOE  CTENEHBIO  OKHCICHHS  JJIEMEHTOB,  OOpaTUMOCTBIO,  Pa3IMYHBIMU
KaTajau3aTopaMu);

C(OPMHUPOBAHHOCTh YMEHUH COCTaBISIET YPAaBHEHUS pA3JIMYHBIX THUIIOB, IIOJHBIE W
COKpAII€HHbIE YpPaBHEHHUS HMOHHOTO OOMEHa, YCIIOBHS CYIIECTBOBAHHWS, NPU KOTOPBIX 3TH
COCTOSIHUS MIyT /IO KOHIIA;

COPMHUPOBAHHOCTh ~ YMEHHUH  TPOBEACHUS  WCCIEAOBAaHWH,  IOATBEPKIAFOIINX
Ka4eCTBEHHBIH COCTAB PA3IMYHBIX HEOPTaHMUYECKUX BEIIECTB, PACIIO3HABATH OTBITHBIM ITyTEM
WOHBI, TPUCYTCTBYIOINE B BOJHBIX PACTBOPAaX HEOPTaHMUECKUX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH PACKPBIBAET CYIIHOCTh OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX
METOJIOB MyTEM COCTaBJIEHHUs OaslaHca OanaHca 3TUX OaaHCOB;

C(OPMHUPOBAHHOCTh YMEHHH OOBSICHACT IUHAMUKY SKOHOMHYECKOTO COCTOSIHUS OT
pa3NU4HBIX (AKTOPOB; XapakTep CMEMICHUS XHUMHUYECKOTO DPAaBHOBECHS B 3aBHCUMOCTH OT
BHeWHUX Bo3aeiicTeuil (nmpunuun Jle Illarene);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKUE MPOIIECCHI, COTIACOBAaHHUE Ha
OCHOBE MPOMBIIIUICHHOTO TIOJTYYeHHUS] CEPHON KUCIOTHI, aMMHAaKH, a TaKkke CPOPMHUPOBAHHOCTh
npeacTaBiIeHnid 00 OOMMX HAYYHBIX NMPUHIMIIAX W AKOJOTHYECKUX IMPOoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

CdopMHUpOBaHHOCTH YMEHHI ITPOBOJUT PAcUEThl C MCIOJb30BaHUEM TMOHATUN «MaccoBas
JI0JIsl BEILIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN raza MpU XUMHYECKUX PEaKIUsIX, MacChl
BEIECTBA UM 00beMa ra3a 1o U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacchl WK 00beMa OJHOTO
W3 BEIIECTB B (PM3MYECKUX BeIIECTBaX, TEIUIOBOrO 3¢h(deKTa Ha OCHOBE COXPAHECHHSI MAcCCHI.
BEIIECTBA, IPEBPAILIEHUS U COXPAaHEHHE SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAET MpaBUiia UCIOIB30BAHUS XUMUYECKOHN MOCYAbl U
nabopaTopHOro 00OpyIOBaHUS, a TAaKXKe MpaBuia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBHUH C
SHEPrUYHBIMU PE3YJIbTaTaMU JIA00PATOPHBIX XUMUYECKHX IKCIIEPUMEHTOB;

cOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUN OSKCIIEPUMEHT
(pa3paboTka mepokcuaa, 0ObABIECHHOTO B pa3pabOTKe KaTaau3aTopa, ONpeesieHne pacTBOPOB
BEIIECTB C IOMOIIBI0 YHUBEPCAIBLHOTO HWHAMKATOPA, BIMSHHUE Pa3IUYHbIX (PaKTOPOB Ha
CKOPOCTh XHMHYECKOTO COCTOSIHHS, COCTOSIHUE HOHHOTO OOMEHa, KaueCTBEHHOE COCTOSHHE
cynbdar-, KapOoHaT- U XJIOPUJ-aHUOHOB, HA KATHOH aMMHaKa, PElIeHUEe SKCIIEePUMEHTAIbHBIX
3amau mo reMaMm «MeTaibsl» u «Hemeramiby) B COOTBETCTBHH € OOIMICTPUHATHIMU MPaBUIIaMU
TEXHUKH O€30MaCHOCTH TPU HCIOJBb30BAHUM HSHEPreTHYECKUX BEHIECTB U JabOpaTOpPHBIX
YCTaHOBOK, Pe3yJlbTaThl XMMHUYECKOTO S3KCIepUMEHTa B (opme 3amuceil COOTBETCTBYIOIIMX
BEIIECTB ¥ (JOPMYITMPOBAHUS BBIBOJOB JIJIs1 000CHOBAHUS 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHI TIIATENbHO aHAIM3HPOBATh XUMHUYECKYI0 HH(MOpMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
Apyrue);

c(OPMHUPOBAHHOCTh YMEHHUM COOIIOACT MpaBHiia 3KOJIOTUYECKOTO JIUJEPro MOBEACHUS B
ObITY M TpPYIOBOM JESATEIBHOCTH B IIENSAX COXPAHEHHS CBOETO 37I0POBbS U OKpY)KarowlleH
MIPUPOJTHOM CpeJbl, 0CO3HABATh OMACHOCTh BO3/CHCTBUS Ha JKUBBIE OPTaHU3MBI OTPEeIEHHBIX
BEIIECTB, MOHUMas cMbIch mokaszatens [1JIK, moscHsITh Ha mpumepax MeToAbl PYKOBOICTBA U
MpeI0TBpAIlaTh UX BPEIHOE BO3ICHCTBIE HA OPraHU3M YeIIOBEKa;

Ui OOYy4YaroIUXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHE MPUMEHSTH
3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHHUS MaTepUaTbHBIX U OKOJOTHYECKUX
acIIeKTOB;



I CJIICNIBIX U CJ'Ia6OBI/II[SIH_[I/IX ydJamuxcs: HAy4YUThCA UCIIOJIb30BaTh peﬂbe(bHO-TO'—Ie‘-IHyIO
cucremy, obo3HaueHnyro JI. bpaitns 3anuceBaet Gopmyiy.
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