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IHNOACHUTEJIBHASA 3AIIUCKA

[lporpaMMa 1O XWUMHHM Ha YpPOBHE CpeAHEro obmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O06 obOpazoBanun B Poccuiickoii
Oenepanuny», TpeOOBaHUK K pe3yibTaTaM OCBOCHHUSI (eaepaibHO 00pa3oBaTeNbHOW MPOrpaMMEI
cpennero obmero ob6pazoBanus (POIl COO), mpencraBneHHbIX B DenepanbHOM TOCYZapCTBEHHOM
oOpazoBarensHoM cranpapre. COO, ¢ yuérom KoHuenuu npenogaBanus yueOHOTO MPeaMeTa « X UMHS»
B 00pa3oBaTeIbHBIX Opranu3anusix Poccuiickoit deepannu, peann3yonmx OCHOBHbIE 00pa3oBaTeIbHbIC
MIPOTPaMMBI, 1 OCHOBHBIC MOJI0KeHNs «CTpaTernu pa3BUTHSA BocmUTaHUs B Poccmiickoit denepanyu Ha
niepuon 1o 2025 roxa» (Pacnopsikenne pazsutus PO ot 29.05.2015 Ne 996-p).) .

OcHOBBI TIOAXOJOB K pa3zpabOTKe MporpaMMm MO XWMHH, K ONpEAETICHUIO OOIIel cTpareruu
oOydJeHus, BOCIUTAHUSA U O0y4YeHHS, TIPOBEICHUS yueOHoTo npeamera «Xumus» ais 10—-11 kimaccoB Ha
0a30BOM ypOBHE pa3BUTHS, COCTAaBIEHBI KOHIeNTyambHble monoxenns PI'OC COO o
B3aMMOOOYCTIOBIIEHHOCTH TIeJIel, COMEp)KaHus, Pe3yJbTaTOB OOy4eHHs M TpeOOBaHWU K OOydYEHHIO.
BBIITYCKHHUKOB.

XuMu4eckoe 0o0pa3oBaHHUE, IMOJy4aeMOE BBIMYCKHHKAaMHU O0O0Ie00pa30BaTeIbHON OpraHHU3allny,
ABISIeTCSl 4acThlo X oOpasoBaHHOCTH. OHO oOecreYrBaeT 3aBEpIIAIONINI JTalm peaju3aldy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOUEBBIX ILIEHHOCTEH, MPHUHIUIIOB ILIEIOCTHOCTH CHCTEMBI
XMMHYECKOTo 00pa3oBaHusl. DTH [IEHHOCTH KAcaroTCsl MO3HAHUSI COJIHEUHOW MTPHUPOIBI, MUPOBO33PEHUS U
(dopMHpOBaHUs O0IIEH KyJIbTYphl YeJIOBEKa, a TAKKE IKOJOTHUYECKH 00OOCHOBAHHOTO OTHOIIEHHS K €ro
3I0POBBIO M MIPUPOAHON cpeze. Peanusyercst xuMuueckoe 00pa3oBaHHE YJalIUXCsl HA YPOBHE CPEIHETO
oOmrero oOpa3oBaHusl B paMKax yueOHOro mpeaMeTa «XHUMUs», COJIEpKaHWE M TOCTPOCHUE KOTOPOTO
HEOOXOIUMO B MPOTrpaMMe MO0 XUMHUHU C y4ETOM crienn(UKA HAyKH XUMHH, € 3HaYCHUS B MO3HAHUU
NPUPOJIBI U B MaTepUAILHOM KU3HHU OOIIECTBA, a TAKXKE C YIETOM YCTaHOBIICHHBIX II€JICH U CIe/I0OBaHUs. ,

XuMHsST KaK 3JIEMEHT CHCTEMbl HAyKH WIpaeT ocoOyl0 pojb B COBPEMEHHOM LMBWIM3ALMM, B
CO3/IaHUY HOBOM 0a3bl MaTepHaNbHON KybTyphl. OHA BHOCUT CBO BKJIA]l B CTYIICHH Pa3yMHOTO HAYYHOTO
MBILIICHHS, CO3/IaHUE LIETIOCTHOCTU MPEACTABICHUS 00 OKPYKAIOLIEM MUpPE KaK O €AMHCTBE HPUPOJIBI U
YeJ0BEKa, KOTOPOE CYLIECTBYET B XMMUHU HA OCHOBE IIOHMMAaHUSI BEILIECTBEHHOI'O COCTAaBa OKPY’KAIOIIEro
MHpa, OCO3HAHHUSI B3aUMOCBSI3EH MEXIY CTPOCHHEM BEILECTB, MX 3aKOHOMEPHOCTHIO M BO3MO>KHBIMH
00J1acTSAMHU CyIIECTBOBAHMUS.

TecHO B3aMMOJEHCTBYS C APYTMMU PA3BUTBIMU HAyKaMH, XMMUS CTajla BEAYLIEH 4acTb0 MUPOBOU
KYJBTYpPbI, CO3adaBas YCJIOBUA Ui JOCTHIKCHHUSA TPyAOBOro Yycruexa MW JKHU3HHM KaXAOTO 4YJICHaA
obmrectBa. CoBpeMeHHasi XUMHs KaK Hayka cO3ujaTelibHas, KaK HayKa C BBICOKMMH TEXHOJIOTHSIMH,
HallpaBJICHHBIMHW Ha PCUICHUC HpOGHeM, CBA3AaHHBIX C PAa3BUTUEM YCJIOBCUCCTBA — CBIpBeBOﬁ,
SHEPreTHYECKOH, MTUILEBON, 0€30MACHOCTH U OXPAHBI 37I0POBBSI.

B coorBercTBHU ¢ 00IIMMHU KaTETOPUsIMU U IPUHLIUMIIAMH CpeHee ol1iee 00pa3oBaHUE COACPKaHUE
npenmeta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb W3YYEHHs) OPUEHTHPOBAHO MCKIFOYMTEIHHO Ha
OOMIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaroIuXcsi, HEOOXOIUMOE UM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPHUCHTUPOB, MOCTCICHHOC BKJIIIOYCHUEC B KXU3Hb COLMYMaA, MPOJOJIKCHUC O6paSOBaHI/IH B pa3JIMYHbIX
o0macTsix. , He KacaiiTech HENOCPEACTBEHHO XUMHUH.

COCTaBHHIOIlII/IMI/I npeamMeTa «XUMHSA» SBASIIOTCS 6a3OBBIe KypChl — <<OpFaHI/I‘IeCKaH XUuMusa» "
«O6IIIEIH 1 HCOpraHnu4deckasd XumMus», OCHOBHbIM KOMIIOHCHTOM COACPKaHUSA KOTOPBIX SABJIAIOTCA OCHOBBI
HAyKd: CHCTeMa 3HAaHMW 10 HEOPraHWYecKOW XMMHM (C BKIIOYEHHEM 3HAHMH 10 XUMHH) WU OOLIEeH
opranuueckord xuMuu. DopMHpPOBaHHE [AHHBIX CHUCTEM MpPU H3YyYECHHH OOBEKTa JAeT BO3MOKHOCTD
YBHJIETh BCE MHOIr00Opasusi BEIECTB HA OCHOBE OOMIMX OOBSCHEHWH, CONHEYHON SHEPrHM U TEOPUHU
XUMHU.

CrpykTypa conepkaHus KypcoB — «Opranndeckas Xumus» U «O01as 1 HeopraHuyecKast XuMHsD»
chopMHpoBaHa B MpOrpaMMe IO XHMHH Ha OCHOBE CHCTEMHOrO IOJIXOJa AJsl M3Y4eHHsl y4eOHOTO
Martepuaiga ¥ OOYCIIOBIIEHA MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUN Ha OIPEJICICHHBIX
TCOPETUUYCCKUX YPOBHAX. I/ITaK, B KypcCe€ OpFaHH‘IeCKOﬁ XUMHUH HUCCICA0BaHUA HPOBOAATCSA Ha YPOBHE
KJIACCHYECKUX TEOpUH, OCHOBAaHHBIX HA pe3yNbTaTaX COCJMHEHHH, a TaKKe Ha ypPOBHE XMUMHUYECKUX
CTEPCOTUYCCKUX DJICKTPOHHBIX U NPEACTABIICHHLIX O ITOCTPOCHNUU BECUICCTB. I/ICCHCIIOBEIHI/IH, n3y4dyacMbIC B



Kypce BEIIeCTB, OTHOCATCS K 00JacTW pa3BUTHSA — OT YTJIEBOJOPOJOB O CIIOKHBIX OHONOTHYECKHX
AKTUBHBIX BEIIECTB. B X0je pa3BUTHSI OPraHUYECKOW XMMHUH IONy4YeHbI C(HOPMHPOBAHHBIC HA YPOBHE
0azoBoro oO0mero oOpa3oBaHUS TIEPBOHAYANBHBIC TIPEICTABICHUS O XHUMHYECKUX  CBSI3SX,
KIJTACCU(MKAIIMOHHBIX MTPU3HAKaX BEIIECTB, B 3aBUCHMOCTH OT CBOMCTB BEIIECTB OT MX YCTOWYHBOCTH, O
XUMHYECKHAE COCTOSTHHUS.

ITox HOBBIM yTIIOM 3peHHS Ha MpeAMET « XUMHsD 0a30BOTO YPOBHS, U3ydaeMbIi Ha ypOBHE 6a30BOTO
o0miero 0o0pa3oBaHUsl TEOPETUYECKHMX MAaTepHajioB M (AKTOJOTMYECKHX JaHHBIX O BELIECTBAX U
XUMUAYECKHX SBICHUSX. Tak, B 4aCTHOCTH, B Kypce «OO0mas 1 Heoprannieckass XuMHsD» 00ydarouMcst
MPEOCTABISCTCS. BOBMOYKHOCTh OCO3HATH 3HAYCHUE MEPUOJUUYECKOrO 3aKOHA C OOLIETEOPETHYECKUX H
METO/I0JIOTHYECKUX TO3UIHMA, TTy0Xe MOHATh UCTOPUYECKOe M3MeHeHHe (PyHKIMH 3TOro 3aKOHa — OT
o0oOmmarorieit 10 00BSICHSIONIEH 1 TPOTHO3UPYIOMICH.

Ennnas cuctema 3HaHUI 0 OCHOBHBIX BEIIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U MPUMEHEHNUH,
a TaKXKe O PeaKIUsIX Peakilfil, X CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHHS BBITOIHSAETCS B Kypcax 10
u 11 KIaccoB AIEMEHTOB COJEpPKaHHs, HMEIOMNX KyJIbTYPOJIOTHUYECKHNA W MPUKIIAIHON XapakTep. JTu
3HaHHAA 00ECTIeYNBAIOT TTOHUMAaHHE B3aUMOCBS3€H XUMHUH C JAPYTUMH HAayKaMH, PACKpPHIBAIOT €€ POJb B
MO3HABATENFHOW M TMPAKTHYECKOW AESTETHHOCTH YeNOBEeKa, CITOCOOCTBYIOT BOCHHTAHHUIO KYIBTYPHI B
MIPOIIECCE TBOPUECTBA B 0OJIACTH TEOPHUH U MPAKTHUECKUX MPHUIIOKEHUH XUMHH, TIO3BOJIIOT BBIITYCKHUKAM
OpPHUCHTUPOBATHCA B 06HICCTBCHHO N JIMYHOCTHO 3HAYHNMBIX HpO6JICMaX, 3HAHUAX C XI/IMI/IGfI, JOCTAaTOYHO
OCMBbBICJINBATh. I/IH(ilOpMaHI/IIO u IMPUMCHCHUC CBOUX 3HAHUN JJIsL TIOIIOJIHCHMUA, peUICHUA
HMHTCIICKTYAJIbHBIX U SKCICPUMCHTAJIBHBIX UCCICI0BATCIILCKUX 3a1a4.

B mnane pemieHus 3a1a4 BOCHHUTAHUsSI, PAa3BUTHS M COLMATH3AINHU, 00YYAIOIIMXCS UCTIONIB3YETCS
mporpaMmMa TI0 XHMHAYECKOMY IIOAXOMY K OIPEACICHUI0 COACPKaHWS W TIOCTPOSHHUIO TIpEaMETa,
MpelyCMaTpPUBAIOIIAsl JTallbl YHUBEPCAIBHBIX TEOPETHUSCKUX JACWCTBUH, OMpeAersione 0a30Boe
3HaueHWE U PA3INYHBIX BUIOB JCSITEIHLHOCTH: pEHIeHHs NpoOJieM, MOWCKa, aHalu3a M 00paboTKH
uHpOpMAIUHN, HEOOXOMWMBIX Ui TIPUOOPETEHUS IPAKTUYECKOTO OIbITa. M HCCIEI0BATEIbCKON
JEeSITeIbHOCTH, 3aHUMAIOIIEH BAYKHOE MECTO B TO3HAHUH XUMUH.

B npakTuke npenogaBanus XUMUH KaK Ha ypoBHE 0230BOro 00pa3oBaHuUsl, TAK M HA yPOBHE CPEHETO
o0rmiero o0pa3zoBaHusi, P PACCMOTPEHUN COJICPKATEIBHBIX XapaKTEPUCTUK LeNiel N3yueHHs mpeaMera
HalpaBJICHUA HepBOCTCHCHHOﬁ Tpaguuuu TpaJuliuOHHO HpI/I3HaéTCﬂ METOA0JIOI'Hs OCHOB MCI[I/IHI/IHCKOI\/'I
HAyKH KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IIPAKTUIECKOH e TETbHOCTH YeIIOBEKa U KaK OJHA U3
COCTaBIISIONINX MUPOBOH KyIbTYphl. C METOIMYECKOM TOUKH 3PEHHUS TAKOH MOJIXO K OTIPEACIICHUTO Teel
W3YYEHUS TIPEIMETa SBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO MecTy JTaHHOTO B3IJISAJIA, TJIABHBIMH ITOCETUTEISIMUA M3y4YeHHs MpenMeTa «XUMUsy Ha
6a3oBoM ypoBae (10 — 11 Ki1.) SBISIOTCS:

o CHUCTEMBI O00€ECIIEYHBAIOT HCOGXO}II/IMLIG 3HAHUS KakKk Ba)KHEHWIINE MCTOYHHKH €CTEeCTBEHHO-
HAay4YHOW KapTHHBI MHpPa, B OCHOBE KOTOPBIX JIEKAT KIIIOUEBBIE MOHATHS, (DyHIaMEHTAIbHBIC
3aKOHBI W TEOPUW XUMHH, pa3BUTHE S3BIKOBOM HaykW, (OpPMUPOBAHHE W IOHUMAaHHE
(hyHIaMEHTAITBFHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKkTepa, Ha0IrIeHne ¢ 0COOCHHOCTIMHA
HX pa3BUTUA U CTAHOBJICHUA

® METOJbl W Pa3BUTHE IMPEJICTABICHHBIX B HAYYHBIX METOJIAX MMO3HAHUS BEIIECTB M MPUPOIHBIX
HCTOYHUKOB, HEOOXOJUMBIX JIJIsl IPHOOPETEHHS YMEHHH, OPHEHTHPOBATHCS B MUPOBBIX SIBICHUSIX
1 SKCIEPUMCHTAJIBHBIX NPEANOChUIKAX, IMpeArnojaratb MECTO B HNPHUPOIEC, B HpaKTH‘IeCKOﬁ u
MOBCEIHEBHOM KH3HU,

® pa3BUTHE YMEHUH M CIOCOOOB [EATEIBHOCTH, COOJIOACHUE TpaBWJl MO HAOIIONCHUIO H
OOBSICHCHHIO XMMHYECKHX DKCICPUMEHTOB, COOJIOJICHUE TpaBUi OE30MacHOr0 OOpalieHus ¢
BEIIECTBAMH.

CreneHb C 3THUM, LENU COJIEPXKATEIbHOM XapaKTePUCTHKH W 33Jaddl H3Yy4eHUsl INpeaMera B
nporpaMMe Mo XWMHHM YTOYHEHbl U CKOPPEKTUPOBAHbI B COOTBETCTBUU C HOBBIMH HPUOPUTETAMHU B
cucrteMe cpenHero oomiero obpazoBanus. CerojHs NpU NPENoJaBaHUU XUMHHA B OOJBIIECH CTETIeHU
OTAACTCA MPEANOYTCHUC IMPAKTUYCCKOMY KOMIIOHCHTE COJICPIKAHUA O6y‘-IEHI/I$I, OpPHUECHTUPOBAHHOMY Ha
MOJIFOTOBKY BBIMTYCKHUKOB 00I[€00pa30BaTeIIbHON OpraHu3aliiy, o0aaroniero He HaOOpOM 3HAHUM,



(YHKIIMOHAILHOW TPAMOTHOCTBIO, TO €CTh METO/IaMH U HABBIKAMH aKTHBHBIX 3HAHWH, U IPUMEHEHUEM HX
B pPeaNbHOM KU3HU JUTSI PEIICHUS TIPAKTHUYECKHX 3a]1a4.

B cBsi3u ¢ 5TUM NpH M3YYCHUHU TpeaMeTa «XUMHs» MacliTaOHee 3HA4YeHHE MPHOOPETAIOT TaKHe
el | 337a49H, KakK:

ajanTanus OOyYalolmMXCcsl K YCIOBUSIM  JIMHAMUYHO — pa3BUBAIOIIETOCS MHUpa, Tpeldyer
WHTEIUICKTYalIbHO  PA3BUTOW  JIMYHOCTH, TOTOBOW K  CaMOOOpa30BaHUIO,  COTPYJAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSTHIO TPAMOTHBIX PELICHUI B KOHKPETHBIX JKU3HEHHBIX YCIIOBHSIX, CBS3aHHBIX C
BEIICCTBAMHU U MX TIPUMCHEHHUEM;

HABBIKM Yy OOYyYarONIMXCS KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMH), HMEIOIIHE
VHHUBEPCATBHOE 3HAYCHHE JIJISI PA3JIMYHBIX BUJIOB JIESTEIBHOCTU: pEIeHHs MPo0iieM, MONCKa, aHAIIN3a U
00paboTku mHpOpMAIUH, HEOOXOAMMBIE I MPUOOPETEHUS OIBITa IEATEIHFHOCTH, KOTOPBIA 3aHUMAET
pelaroiee MECTo B MO3HAHUM XMMHUH, & TAKXKE OICHKU C MO3MIIMU KITFOYEBOH OE30MACHOCTH. XapakTep
BEIIECTB M TEXHOJIOTUYECKHUE MPOIECChl B OPraHU3Me YeIOBeKa U PUPOTHON Cpejie;

pa3BUTHE TIO3HABATEILHBIX HWHTEPECOB, HMHTCIUICKTYabHBIX W TBOPYECKUX CIIOCOOHOCTEH
00y4aronmXxcs: CIIOCOOHOCTH CaMOCTOSITEIILHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHH B COOTBETCTBUU C
JKU3HEHHBIMU TTOTPEOHOCTSMH, HCII0JIB30BaTh COBPEMEHHBIC TEXHOJIOTHH JUIS ITOMCKA M aHAIHM3a YIeOHO!
Y Hay4YHO-TIOMYJISIPHOHN HHPOPMALIMU XUMUYECKOTO COJICPKAHUS;

COJICP)KAHUSI M BOCIUTAHUS y OOYYAIOIIMXCS ACCOIMATHBHOTO U JIOTUYECKOTO MBIIIICHUS,
HaAOIOaTeTFHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, YTO OCOOEHHO HEOOXOJMMO, B YACTHOCTH, NpHU
TUTAHUPOBAHUY U TIPOBEJICHUU XUMHUYCCKUX SKCIICPUMEHTOB;

BOCITUTAHUE y OOYYarONmUXCsl YOSHKAEHHOCTH B T'YMaHHCTHUECKOW HAIMPABICHHOCTH XUMHH, €&
BaXXHasd poOJIb B YMCHbBIICHUHN HpO6J'IeM paloOHAJIBHOI'0 NpHUPOAO0II0JIb30BaHNs, ITOTIOJIHCHUA PECYPCOB U
COXPaHEHHUsSI €CTECTBCHHOTO PABHOBECHSI, OCO3HAHMSI HEOOXOAUMOCTH OESPEIKHOTO OTHOILICHHUSI K MIPUPOJIE
U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHUS OIBITA, UCIIOIb30BaAHUS SIICKTPOHHBIX 3HAHUH IS TPUHSITUS
rpaMOTHBIX pCIHCHI/Iﬁ B YCTAHOBJICHHOM ITOPAAKE. , BIIaJICHUA C XUMUYCCKUMU SIBJICHUAMMU.

B y4eOublit man cpegHero oo0uiero oopa3oBaHusi BXOAUT NpeaMeT «XuMHUs» 0a30BOTO YPOBHS B
COCTaB MpeaMeTHON 00acTu «EcTecTBeHHO-HAYYHBIC TIPEAMETHD.

OO1miee YuCIo YacoB, OTBENCHHBIX JUIS M3yUCHHsS XUMHHU, Ha 0a30BOM ypPOBHE CpPEJHEro oO0Iero
oOpa3zoBanws, coctanisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hegeno), B 11 xmacce — 34 gaca (1 gac
B HEJIEIIO).



COHAEPXAHUE OBYYEHMA

10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMHMHU

TIpenmer OpraHuyYecKou XUMUHU: ee COCTaB, pa3BuTHE u 3HAYEHUE
B MOJYYCHUU HOBBIX BEIECTB M MaTepuajnoB. Teopus mpoBenenus pesyiabtaTtoB A. M. Bytneposa, ee
OCHOBHBIE nonokeHusi. CTpyKTypHBIE (dhopmymsI XUMHYECKUAX BemiecTB. [ 'omomnorns,
n3oMepus. XUMHUYeCKas CBA3b B yKa3aHHBIX COEAMHEHUSIX — OMHAPHBIE M KPATHBIE CBSI3H.

IIpencraBnenne o kinaccudukanuu — BemecTB. HoMeHkmaTypa  pe3yibTaToB — COEAMHEHUI
(cucremMaTndeckne) W TPUBHAIBHBIE HA3BAHUS TPATUIMOHHBIX IPEICTaBUTENEH KIACCOB XMMHYECKHX
BEIIIECTB.

9KCH€DI/IMGHT3J'H:HI>I€ METOAbI M3YUYCHHA BCHICCTB U HX SIBICHUM. O3HAKOMJIEHHE C 06pa3uaM1/I

BEILIECTB M MaTepUaJIOB HA X OCHOBE, MOJEIUPOBAHUE MOJIEKYJI BELIECTB, OOHAPYKEHHE, HAOMI0JeHUE U
OIMMCAaHKWE JEMOHCTPALMOHHBIX OMBITOB IO TPOSBICHUIO OOHAPY>KEHHBIX BEIICCTB NPU HarpeBaHUH
(nnaBiieHue, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoast

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — NPOCTEHIINE TPEICTABUTEIN
AIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOWMCTBA (peaklIuu NMpeoOpa3oBaHMs U TOPCHUs), HAXOXKICHUC B
MIPUPOJIE, TOJIyYEHUE U TPUMEHEHHE.

AJIKeHBI: COCTaB M CTPOCHUE, TI'OMOJIOTHYECKUU psii. DTWIEH W HOPONUJIEH — MpocTehliue
NPEACTAaBUTEIN  AJKCHOB: (u3Myeckue M XUMUYECKHE CBOMCTBAa (peakuuud THAPUPOBAHUS,
rajJloreHUpOBaHMs, THAPATALMH, OKUCICHUS U TIOJIMMEPHU3aLMHN ), OJIYUeHUE U IPUMEHEHHE.

Anxanuensl: Oyramuen-1,3 u mermnOyramuen-1,3: cTpoeHHe, BaKHbIE XHUMHYECKHE CBOWCTBA
(peaxuust monuMepu3anuu). [lonyueHre CHHTETHYECKOTO KayayKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH HAarpy3KH, TOMOJIOTMYECKHU psil. ALIETUIEH — NpOCTEHIIHiA
NPEACTAaBUTENb AJKHUHOB: COCTaB, CTPOEHHE, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (pEaKLuH
THJIPUPOBAHMS, TAJIOTEHUPOBAHNS, TUPATAIIUH, TOPEHHUS ), TIOJIy4€HUE U IPUMEHEHHE.

Apensbl. benzon:  cocraB, cTpoeHue, (GUIMUECKHME M XMMHYECKHE CBOWCTBAa  (peakiuu
rajJlOreHUPOBAHUS U HUTPOBAHMUSA), TIOJIydeHUE U IPUMEHEHHeE. 101yon. cocmas, cmpoenue, uzuieckue u
Xumuueckue — ceoucmea  (peakyuu — 2AN02EHUPOBAHUS U HUMPOBAHUs), nomyyenue  u
npumenerue. TOKCHYHOCTh apeHOB. | eHeTHuecKas CBS3b MEXy YIJIEBOJOPOJAaMH, NMPUMEHIEMBIMU K
pa3InYHbIM KJIaccaM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [Iprpo/IHbIii Ta3 u monyTHEIE HedTsHbIe ra3sl. Hedth 1 ee
peructpanusi. Coco0bl niepepaboTKi He(TH: TMEPEeroHKa, KPEeKWHT (TepMHYECKUH, KaTaluTHYECKuil),
nuponu3. [IpoaykTel mepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH
YroJib ¥ POJIYKTHI €r0 TepepaboTKH.

OKcIiepUMEeHTAIbHBIC METO/Ibl M3YYEHUS BEIIECTB M UX PEBPAIICHUI ! 03HAKOMJICHUE ¢ 00pa3iamMmu

TUIaCTMACC, KaydyyKoB U pe3uH, Koiutekuuii «Hedte» u  «Yromby, MOAETUpOBaHHUE MOIEKYI
YTIIEBOJOPOIOB ¥ TaJIOTEHONPOU3BOIHBIX, MPOBEACHUE NPAKTUUICCKOW pAa0OTHI: MOIyYeHUE STHUJICHA U

M3y4Y€HHE €r0 CBOMCTB.
PacuérHble 3a1a4n.

BbIuKciieHsT 10 YPaBHEHUIO XHMHUYECKOTO pPEeKUMa (Macchl, 00beMa, KOJIMYECTBAa HCXOJIHOTO
BEILIECTBA MJIM COCTOSIHUS 110 M3BECTHOM Macce, 00beMy, KOJIMYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB WU
MPOJIYKTOB).

Kuciioponconepikaiue oprannieckue coeInHeHUs

[IpenenbHble 0JJHOATOMHBIE CIUPTHL. METaHON M ITaHON: CTPOCHHUE, (PU3NYECKHE W XMMHUYECKHE
CBOICTBa (peakuuu c AKTHBHBIMH MeTaJlIaMH, rajJoreHOBOOPOIaMH, TOpeHHE),



npuMeHeHue. BogopoiHeie CBSI3M MEXAy MOJIEKyJIaMH CIUPTOB. JleficTBHE MeTaHona W JTaHoja Ha
OpTraHM3M YeJIOBEKa.

MHoroaToMHbIE CIUPTHI. DTHICHTINKOIb W TIUIEPUH: CTPYKTypa, (GU3NYECKHe U XUMHUYECKHE
CBOICTBa (B3aMMOJEHCTBHE CO MIENIOYHBIMA METAJUIAM{, AHAJOTHYHAs pPEeaknus Ha MHOTOaTOMHBIC
criupthl). JlelicTBre Ha oprann3Mm 4enoBeka. [IpruMenenne rimmnepraa U STUICHTIINKOIS.

®eHON:  CTpoeHWE  MOJEKyJ,  (QHU3WYecKkne ¥ XUMHYECKHe  CBOMCTBA. TOKCHYHBII
¢denomn. IIpumenenne dheHona.

Anpuerunpl u kemoHsl . DopMambAeTH/I, alleTaldbACTHI: CTpPOeHHe, (U3NYECKHe W XUMHYECKHe
CBOICTBa (peaKIuy OKUCIICHHS U Ka4eCTBO, KAUeCTBO), MOJIyYCHUE U TPUMECHEHHE.

OnHOOCHOBHBIE TIpe/ieNbHBIe KapOOHOBBIE KHCIOTHL. MypaBbUHAS M YKCYCHAs KHCIOTBI: COCTaB,
(dhM3uYecKrue U XMMHYECKHEe CBOMCTBA (CBOMCTBA, OOIIHME A Kilacca KHUCIOT, Peakius dTepUPUKAIIIH),
npuMeHeHne W TnpuMeHeHne. CTeaprHOBas W OJEHMHOBAS KHUCIOTHI KaK TIPEACTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbIla Kak BBICHIas COJb KapOOHOBBIX KHCJIOT, WX MOIOIIee JeicTBHE.

Cnoxsble  3Qupbl  Kak  NPOM3BOAHBIE  KAapOOHOBBIX  KHCIOT. [ MAPONU3  CIOXHBIX
a¢upos. Kupsl. ['maponus tBepaocty. [Ipumenenune npounoe. bruonoruyeckas posib HaeKHA.

YrneBoapl: cocTaB, KiaccUpUKaMs IMOCICACTBUN (MOHO-, MU- W ToJHcaxapuisl). [moko3za —
NPOCTEHIINI MOHOCaxapua: 0COOEHHOCTH COJIEpKaHUsI MOJICKYJI, PU3MYECKHEe U XUMHUYECKHE CBOWMCTBA
(B3ammopeiictBue ¢ ruapokcupom meau(ll), okucnenme amMMuauHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHUE, OpOXKEHHE TJIOKO3bI), HAXOXKICHHE B MPHPOJC, TNPUMEHEHUE, OHOIOrHYecKast
poiib. doTtocunTe3. OpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman w  wmemmosio3a  Kak — NpUpoaHble  noiumepsl. CTpoeHne — Kpaxmaiga |
1esTo036l. du3nyeckne M XMMHUYECKHEe CBOMCTBAa Kpaxmaia (TWApOJIN3, KadecTBEHHAs peaklus C
Homom).

9KCH€DI/IMCHT3J'H)HI>IC METOAbI U3YUCHUS BEUICCTB U UX HDGBD&HICHI/II\/'I: IIPOBCJICHUC, Ha6J'I}OI[CHI/IC n

ONMCaHuE J€MOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KauecTBO COCTOSIHHE OHOATOMHBIX CITUPTOB
(okucnenue osraHona okcuaa wmenu(ll)), MHOroaTroMHBIX CIUPTOB (B3aMMOJICHCTBUE LEprIIMHA C
ruppokcuom Meau(ll)), anpueruoB (OKUCIIEHHE aMMHAYHBIM). pacTBOpoM okcuja cepeopa(l) u
rugpokcuzom menu(ll), BzammozpelcTBHE Kpaxmana ¢ HMOAOM), NMPOBEICHHE MPAKTUYECKOH pPadOThI:
CBOWCTBA pacTBOpa yKCYCHON KHCIIOTBI.

Pacuérnble 3a1aun.

Borunciienust mo ypaBHEHHMIO XMMHYECKOTO peXnMa (Macchl, 00beMa, KOJMYECTBA HCXOIHOIO
BEIIECTBA MJIM COCTOSIHUS IO M3BECTHOHM Macce, 00beMy, KOJIMYECTBY OJIHOTO M3 MCXOIHBIX BEIIECTB HIIH
MIPOAYKTOB).

A3oTcojepKalie OpraHndeckiue CoOeTMHEHMS.

AMUHOKHUCIIOTBI Kak aM(OTEepHbIe OpPraHuYecKHe CcoeauHeHus. DU3NYeCKue U XUMHUYSCKUE
CBOWCTBa AMHUHOKHUCIOT (IO THIy TJUIMHA). buomornueckoe 3HaYeHUE aMHUHOKHUCIOT. [lenmTumb.

benku kak nmpupoaHbIE BHICOKOMOJIEKYIISIpHBIE coeiuHeHHs. [lepBudHas, BTOpUYHAsA U TPETHUUHAS
CTPYKTYphl 0eiKOB. XMMHUYECKHE CBOWCTBA COCAMHEHMH: THAPOIM3, JeHATypalus, KadyecTBEHHbIC
COCTOSIHMS HA BEILECTBA.

OKCTepUMeHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M WX MPEBpAIIeHN: HAOJIIOeHNEe U OMHCaHUE
JEMOHCTPALIMOHHBIX OTBITOB: JIeHATypalus OCIKOB PH HAIrPEBaHNH, LIBETHBIE MEXaHU3MbI OCJIKOB.

BricokoMoIeKy IsIpHBbIE COCAUHEHUS

OcCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, TTOJTUMED, CTPYKTYPHOE

3BCHO, CTCIICHb IMOJIMMEpHU3allli, CPEAHAA MOJICKYJIApHasd Macca. OcCHOBHEBIE METOABI CHHTE3a
BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/Iﬁ — IMOJIMMEPU3alusa U MOJIMKOHACHCAHA.
9KCHCDI/IMCHTaHBHLIe METOJIBI M3YUCHHUSI BEIISCTB M UX IIPEBPAIICHUN . 03HAKOMJICHHE C O6pa3HaMI/I

n HNCKYCCTBCHHbBIMUA BOJIOKHAMH, mracrmMaccamMu, KaydyKaMu.



MexnpeaMeTHbIC CBSI3H.

Peanuzamus MeXnpeaMETHBIX CBs3€M Mpu M3ydeHHH opraHudeckodl xumuu B 10 kiacce
MOCPEACTBOM HCTIONB30BaHUSA Kak (huinocodpuii €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHSITHH,
SIBIISFOIITUXCS CUCTEMHBIMH TS OT/IEBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

O01re ecTeCTBEeHHO-HAYYHBIC TTOHSITHSA: SIBIICHUE, HAYIHBIH (paKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIH3,
CHHTE3, KiTacCu(HUKAITUs, IEPUOANIHOCTE, HAOTIOICHIE, H3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: MaTepusi, SHEPTHUs, AaTOM, aTOM, JICKTPOH, MOJICKYJIa, SHEPTeTUUECKUI YPOBEHbB, BELIIECCTBO,
TEJ0, 00bEM MaCChI, arperaTHOE COCTOSIHUE BEIIECTBA, Pa3MEpHAasi BEJIMYMHA U BEJIMYMHA UX U3MEPCHUSL.

Buonorust: kinetka, opranusm, ornocdepa, 0OMEH BEIIECTB B IPUHITUIE, (JOTOCHHTE3, OMOJIOIMYSCKU
aKTUBHBIC BellecTBa (OCIIKH, YTIICBOIbI, KHUPBI, (DEPMEHTHI).

I'eorpadus: mone3nsie UCKOMMaeMble, TOPHBIE TIOPO/IBI, ITOJIE3HbIE HCKOMIAeMbIe, TOTLTUBO, PECYPCHI.

TexHomorus: THWIIEBBIE TPOAYKTH, OCHOBBI 370POBOTO THUTAHWSA, MOIOIINE CPEICTBa,
JIEKapCTBEHHBIE M KOCMETHYECKHE MTPETapaThl, MaTepHAITbl N3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAA XUMUSA

Teopernyeckne 0CHOBbI XMMUH

XHUMUYEeCKUH ArIeMeHT. AToM. Slnpo aTtoma, W30TOMBI. DJINEKTPOHHAS 000JI0YKa. DHEPTreTHUECKUE
YPOBHH, MOJJIep)KaHUE YPOBHs. ATOMHBIC OpOHTaNH, S-, P-, d- 37eMeHTbl. OCOOCHHOCTH PACTIPEACICHNUS
3JIEKTPOHOB 110 OpOMTaIsIM B aTOMax »3JEMEHTOB IIEPBBIX YEThIpEX IEPHOAOB. DIEKTPOHHAS
Pa3sHOBUIHOCTb ATOMOB.

[lepuonnueckuii 3axkoH u Ilepuogmueckast cucrtema no snaementam JI. . MenneneeBa. CBs3b
nepuoanyeckoro 3akona u llepuogmueckoil cucreMsl 3naemeHToB [, V. MeHnaeneeBa ¢ COBpEeMEHHOM
TEOpHeH IPOYHOCTH AaTOMOB. 3AKOHOMEPHOCTH H3MEHEHHSI CBOMCTB 3JIEMEHTapHBIX 3JIEMEHTOB U
00pa3yeMbIX UMM MPOCTBIX U CIIOKHBIX BELIECTB MO IPyIIaM M MepuojaM. 3Ha4YeHHEe NEePUOIUUECKOro
3aKOHA B HAYKE Pa3BUTHSL.

CrpoeHue BemecTBa. XMMUYECKash CBsA3b. BUabI XUMUYECKON CBsI3M (KOBAJICHTHAS! HETOJISIpHAs U
HOJISIPHAs, HOHHAsI, METaIUTNUecKas). MexaHH3Mbl 00pa30BaHuUs KOBAICHTHOW XMMHYECKOM CBsi3u tim

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJSIPHOIO BEIIECTBA. 3AKOH IOCTOSIHHOTO — COCTaBa
CYWIECTBEHEH. TUMNBl  KPUCTAJUIMYECKUX  PEIIETOK. 3aBUCUMOCTh  CBOMCTB ~ BEIIECTB OT  THIIA
KPUCTAIUIMYECKON PEIIETKH.

IIpeasioxkenne o AMCHEPCHBIX 00CYXaeHUsAX. VICTHHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBas 1osis
BEILIECTBA B PACTBOPE.

Knaccuduxauns HEOPraHW4eCKuX coeaunenuii. Homenkiatypa HEOPraHUYECKHX
BEIIECTB. | eHeTHUecKast CBSA3b HEOPraHWIECKUX BEIIECTB, OTHOCSAIIASACS K PAa3IMYHBIM KIlaccaMm.

Xumnueckast peakuus. Kilaccudukanuss OCHOBHOIO HMHIPEAMEHTa B HEOPraHWYECKOM U
OpPraHUYeCcKON XMMHUH. 3aKOH COXPAHEHHsI MacC BELIECTB, 3aKOH COXPAHEHUS U MPeoOpa3oBaHus SHEPIUU
[pY IMHAMHYECKHUX PEAKLUSIX.

CKOpocTb  M3MEHEHHMs, €€  3aBHUCUMOCTb  OT  pPasnuuHblX  (axropos. OOpaTuMble
cocTosiHUsL. XUMHYeckoe  paBHOBecue. DakTOpbl,  BIMAIONME  HA  COCTOSIHUE  XUMHUYECKOTO
paBHoBecus. [Tpunnun Jle HlaTens.

Onexrponurnueckas auccouuanus. CUiIbHbIE U c1a0ble 3JeKTpoauThl. Cpelln BOAHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEeI0YHasl.

OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE COCTOSHUSI.

OKCIEpUMEHTAIbHBIE METO/Ibl M3YUYEHHs BEIIECTB W WX MPEBPALIEHUH. JIEMOHCTPALMOHHBIE

tabmuupbl  «llepuoanyeckas  cucrema  snemeHTtoB . M. MenneneeBa», wu3ydyeHue — Mojenei
KPUCTAIUIMYECKUX PELIETOK, HaOmoIeHne
Y ONMCaHUE AEMOHCTPALMOHHBIX U Ja0OpaTOpHBIX OIBITOB (pa3paboTka mepokcuna BenukoOpuTaHuu B



paMKax KaTaJau3aTopa, OIpeeSIEeHUE Cpebl paCTBOPOB BELIECTB C YHUBEPCAIBHOTIO HHIUKATOPA, PEXKUM
WOHHOT'O OOMEHA), TIPOBEJICHUE TPAKTHUECKOW paboThl «BiHsHUE pa3invHbIX (aKTOPOB Ha CKOPOCTH
XUMUYECKOTO COCTOSIHUSD.

PacuérHele 3a1auu.

Pacuérel mo ypaBHEHHAM BETpa, B TOM YHCIE TEPMOXUMHUYECKUE pPacy€Thl, pPACUEThl C
HCIIOJIB30BAaHUEM HOHSTHSI «MAccoBasi A0JIS1 BELIECTBAY.

Heopranuyeckas xumus

Hemerannsl. Ilonoxxenne  HemeraiuioB B Ilepuognmueckoil  cuctemMe IO 3JIEMEHTaM

. N. MenzeneeBa 1 0COOEHHOCTH TBEPIOCTH aTOMOB. Du3nveckre CBOWCTBA HEMETAIOB. AJIOTPOMHS
HEMETAJUIOB (110 IPUYHHE KUCIIOPOa, cephbl, (hocdopa u KUCIopoaa).

XHUMUYECKHE CBOWCTBA OCHOBHBIX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS) U KX COCTUHEHUH (OKCHUA0B, KHCIOPOACOACPIKAIINX KHCIOT, BOJOPOJHBIX COSINHEHUN ).

[TpumeneHue TBEPAbIX HEMETAIIIOB M X COSAMHEHHH.

Mertamnebl. [Tonoxenue MaTepHUalioB B ITepuonuueckoit cucreme 3JIEMEHTOB
. . MenneneeBa. OCOOCHHOCTH COXPAaHEHHS DJICKTPOHHOTO 000JI0YKa aToMOB MeTanioB. OOmrme
¢dusnueckue cBoiicTBa MeTaoB. CIIaBbl METAJUIOB. DIEKTPOXUMHUYECCKUHN Psiji HAMTPSKEHHBIX METAIIOB.

XuMHYeCKHEe CBOWCTBA JKele3a (HATpUM, Kaluid, KaJbI[Mi, MarHui, aJlOMUHUN, IHHK, XPOM,
METaJlJIbl, MEJIb) M UX COCTHHECHHS.

OO0mue crmocoObl MmosydeHus: MeTawioB. [I[pumeHeHne MetamwioB B OBITY W MeXaHHYECKOe
obopynoBaHue.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W WX NPEBPAINECHUN. H3yYEHUE KOJUIEKIIUU
«MeTaiel U CIUIaBbD», 00pa3LOB HEMETAUIOB, PELICHHWE SKCIEPUMEHTAJBbHBIX 3a7ad, HAONIOIACHUE U
OIMCAaHKWE JEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (B3aMMOJCHCTBUE TMAPOKCHIA MPOUCXOIUT C
pacTBOpaMM KUCJIOT U LIeJI0Yel, KaUeCTBEHHOE COCTOSIHUE KATHOHOB METAJLIIOB).

Pacuérnele 3aaun.

Pacuérpl Macchl BemecTBa WM 00bEMa ra3a MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCHI WU
00b€Ma OJTHOTO M3 MPUCYTCTBYIONIMX B (DM3MUECKUX BEILISCTBAaX, pacy€Thl Macchl (00bEMaA, KOJIUUECTBA
BEIIECTBA) MPOJYKTOB, €CJIM OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMus 4 )KM3Hb

Posp  xummum B oOecrieYeHMHM SHEPreTHUECKOW M NHIIEBOH OE€30MacHOCTH, pa3BUTHS

MeaunuHbL. [Ipenoxenne o HaydHbIX METO/IaxX MIO3HAHUS BEIIECTB M SKOJIOTUYECKON YCTOMIUBOCTH.

[IpencraBnenns 00 OONMMX HAyYHBIX MPUHIUNAX IMOIYYEHUS TPOMBIIUICHHBIX MPOMBIIIIEHHBIX
BEIIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUATIOB: BAKHBIC CTPOUTEIHHBIE MAaTEPHAIIbI, KOHCTPYKITHOHHBIE
MaTepHuabl, KPacKu, CTEKJIO, KepaMUKa, MaTepUaIbl JJI SJICKTPOHUKH, HAHOMATEePHAIIbI, OPTAHMYECKHE U
MUHEpaTbHBIC yIOOPCHUS.

XUMHUS U 3I0pPOBbE YEJIOBEKA: NpaBUiia IPUMEHEHHS JICKAPCTBEHHBIX MPErapaToB, IpaBuiia 0€30MacHOro
WCTIONb30BaHMs_ITPerapaToB_OBITOBOW XMMHHW B ITOBCEIHEBHOM JKH3HU.

MesKpeIMETHBIE CBSI3H.

Peanu3zanust MeXIIpeIMETHBIX CBSI3€H MpH U3y4eHNH 00IIel 1 HeopraHuueckol xumun B 11 knacce
OCYIIECTBIISIETCSI TTOCPEICTBOM HCTIOJIB30BAHMS KaK €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK W TOHSITHMH,
ABIIIOIUXCS CUCTEMHBIMHU JUI OT/JIEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0u11e ecTecTBEHHO-HAYYHbIE IOHSTHS: Hay4HbIe (DaKThl, THIIOTE3a, 3aKOH, TEOPUSl, aHAIN3, CHHTE3,
KJaccuuKanus, IepuoANnIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOICTTMPOBAHIE, U3MEPEHNUE, SBIICHUE.

®duzuka: MaTepHusl, SHEPT U, ATOM, DJIEKTPOH, IPOTOH, HEWTPOH, HOH, U30TOII, PaJUOAKTHBHAS Macca,
MOJIEKyJIa, DHEPTeTUYEeCKUH YPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHHUE BEIeCTBa,
pa3MepHas BeJIMYMHA U BEJTMYNHA X U3MEPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, dKocHcTeMa, Omocepa, Makpo- M MHUKPOIIEMEHTHI, BUTAMHUHBI,
0OMEH BEIIECTB B COCTOSIHUM.

['eorpadusi: monesHsle HCKONaeMble, TOPHBIE TOPO/IbI, IT0JIE3HBIE HCKOIAEMbIE, TOIUTMBO, PECYPCHI.



TexHomornu: XWMUYecKass TPOMBIIIIEHHOCTb, METAJUTypIHs, TMPOU3BOACTBO CTPOMUTEIHHBIX
MaTEepUaoB, CEIbCKOXO3SHCTBEHHOE KOCMETHYECKOe TIPOM3BOJCTBO, IHIINEBAasi MPOMBIIUICHHOCTS,
(hapmareBTHUECKAast MPOMBINIIIIEHHOCTD, TPOMU3BOICTBO MX TIPEMAapaToB, MPOU3BOJACTBO KOHCTPYKITHOHHBIX
MaTepraoB, MJIEKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XHMMHWKU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHHS 00yUEHHsI 10 TIPOrpaMMam
cpenHero oodmero obpazoBaHus (JMYHOCTHBIM, METANpeAMETHBIM U IpeaMeTHbIM). HayuHo-
METOIMYEeCKON pa3paboTku PekoMeHIaTenbHBIX PEe3yabTaTOB BHEIPECHHS MPOTPAMM CPEIHETO
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-MBICIUTENbHBIN MOAXO/I.

B cooTBeTcTBMM C CUCTEMHO-AESTEIbHOCTHBIM HOAXOAOM B IOATANHBIX JHMYHOCTHBIX
pe3yabTaTax OCBOCHHS IpenMeTa «XUMHs» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHS
BBIJICJIAIOTCS CIIEAYIOIINE COCTABIISIOLIME:

OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I Halien pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HNICHTUYHOCTH — IIOMOIIb K
CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOITPCACIICHHUIO,

HaJIM4ue MOTHBAIlUU K O6y‘-I€HI/IIO;

L[eJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXJEHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUYECKHUX TPAJAULIMNA HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJIUTHCS B CBOCH JIEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, COOJIFOJICHUEM IICJIOCTHOCTH CHCTEMbl XHUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE NPaBOCO3HAHUA Kﬂ)KI[OfI KYJIbTYPbI U CIIOCOOHOCTEH CTaBHTH oeimm n CTpOUTh
JKU3HCHHBIC ITJIaHBI.

JIngHOCTHEBIE pE3yibTaTbl OCBOCHHA MPEAMCTA «XuMUs» npeanojgararoTcss B CIUHCTBE
y4eOHOM M BOCIUTATEIBHOW JICATCIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYCCKUMH,
COIMOKYJIbTYPHBIMU, AYXOBHO-HPABCTBECHHBIMH  LCHHOCTAMU U nacajiamMmu pOCCHﬁCKHX
HIKOJIBHBIX OOIIECTB, MPUHITHIMH B OOIIECTBE HOPMaMHU M IOJIMTHKOW, CIIOCOOCTBYHOIIUMU
mnponeccy CaMOIIO3HaHUA, CaMOpPa3BUTHUA u HPaBCTBCHHOT'O CTAaHOBJICHUA JIMYHOCTHU
oOyJaronuxcs.

JIMuyHOCTHBIE pe3yJabTaThl OCBOEHHS MpeaMeTa «XHUMHUS» OTpaXKarT c(HhOpMUPOBAHHOCTD
ONbITa [I03HABATEIBHOW U TPAKTUYECKOM JEATENBHOCTH OO0YyYarolIMXCsl MO peaau3aluy,
OCYILECTBIISIEMON B OOIIECTBEHHBIX [IEHHOCTSAX , B TOM YUCJIE B YACTH:

1) BbicIIee oOpa3oBaHue :

OCO3HAaHHOCTb 06y11eH1/151 MPUBOJUT K M3MCHCHHIO MX KOHCTUTYHMOHHBIX IIpaB M IIpas,
CO6J'IIOI[CHI/I$I 3aKOHa U MMPaBOIOPAJIKa,

MPEJICTABICHUE O COIHUANBHBIX HOPMaxX W TPaBUIAX MEXJIMYHOCTHBIX OTHOIICHWUN B
KOJIJIEKTUBE;



YCUJIUSL K COBMECTHOM TBOPYECKOW NEATENbHOCTH NPU CO3JaHUM HAYYHBIX IPOEKTOB,
pelIeHNN HAy4YHBIX U [MO3HABATENbHBIX 3a/1a4, XUMHUYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh U IIPpUHHUMATb MOTUBBI, UACHU, JIOTUKY U APpI'YMCHTBI APYIrUuXx IIPpU
AHAJIN3C Pa3JIMYHbIX BUJIOB y‘IGGHOfI JACATCIIBHOCTH

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

LIEHHOCTHOTO OTHOLIEHHUS K HCTOPUYECKOMY W HAyYHOMY HACIEOUIO OTEYECTBEHHOM
XHMUH;

Holmepmca nmponecca TBOpYECTBA B TCOPUAX W HNPAKTUYCCKOM IMPUMCHCHHUHN XWMHHU,
OCO3HAHHUE TOIro, 4YTO JOCTHXKCHHA HayKW €CTbhb pPE3YIbTaT JIHNTCIbHBIX HCCHCHOB&HHﬁ,

KPOIMOTJIMBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyJda y‘-IéHBIX U MMPAKTUKOB,

HHTCPCC U MMO3HABATCIIbHBIX MOTUBOB B ITOJIYYCHHUU U NOCIICAYIOIICM aHAJIN3C I/IH(bOpMaI_[I/II/I
O IMEPEAOBLIX JOCTHIKCHUAX COBpeMCHHOﬁ OTEYCCTBCHHOM XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

MOPAJILHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIOCOOHOCTH OLICHUBATh CUTyaluu, CBsI3aHHBIC C XUMHNYCCKUMHAU SBJICHUAMU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPaIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

MCTO/] OICHUBACT CBOC IMOBCACHUC U ITOCTYIIKHN CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ MOpaJIbHBIX U
IMPaBOBLIX HOPM U OCO3HAHUA HOCJ’ICIICTBI/II\/JI OTUX ITOCTYIIKOB;

4) popmupoBaHue KyJbTYPbI 310POBbSI:

MOHUMaHWE 3JI0POBOTO M Oe30macHOro olOpa3a KU3HH, HEOOXOJUMOCTh OTBETCTBEHHOTO
OTHONICHUSI K COXPAHEHHIO TICHXUYECKOTO 3/I0POBbS;

coOirofieHre TMpaBuil 0€30MacHOro OOpallleHHs C BEHIeCTBAMH B OBITY, MOBCETHEBHOM
JKU3HHU U B TPYJOBOH JIEATEIILHOCTH,

NOHUMaHWE LEHHOCTeH MHIUBUAYAJBHOTO TIpaBa M KOJUIEKTUBHOTO O€30MacHOro
IIOBEJICHUS B OTHOIIEHUH YIPO3 3I0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUE TIOCIEICTBUI W HENPUITHUSI BPEIHBIX MPHUBBIUEK (YHOTpeOJeHHE aJIKorods,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCHIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEeI0BAaTEIbCKONW JIeATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKAa Ha AaKTUBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ad COIUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETr0 KJlacca, IIKOJbI);



K TMPaKTHYECKOMY H3y4eHHUIO MpodeccHil MFHOBEHHOI'O poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX UHTEPECOB 110 XUMUU;

0opnba 3a TPy, 3a TPy U pPe3yIbTaThl TPYIOBOU NEATEIBHOCTH;

MOJIX0J K OCO3HAHHOMY BBIOOpPY HMHJMBHIYaJIbHOM TpaeKkTopuu oOpa3zoBaHus, Oyayliei
npodeccuu U peann3aii HOPMATBHBIX )KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U 00pa3a >KM3HU 00I1eCTBa;

6) 3K0JI0rHYecKoe BOCIIUTAHUE:

HKOJIOTUYECKUM IPUOPUTET OTHOILIECHUM C IIPUPOIOH, KAK UCTOYHHUK CYIIECTBOBAHUS )KU3HU
Ha 3eMIIe;

IOHUMaHWe TIJI00AJbHOTO  XapakTepa HKOJOIMUYECKHX MpoOJeM, HKOJOTHYECKUX
HSKOHOMUYECKHUX MPOLIECCOB B COCTOSIHUU MTPUPOJIHOM U COLIMAIBHOM CPEJIbI;

OCO3HaHUsA HCO6XOIII/IMOCTI/I HCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHHU IJig pCUHICHUSA BOIIPOCOB
PpaluoOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTUBHBIC HEIPUATHBIE NEHCTBUs, NPUHOCAIINE BPEJ] OKPYKAIOLIEH IMPUPOIHOM cpene,
YMEHMsI IPOTHO3UPOBATh SKOJOTUYECKHUE MOCIEACTBHS NPEANPUHUMATEIBCKON EATENbHOCTH U
IIpe0TBpalaTh UX;

MexayHapoaHbIA pa3BUTOTO SKOJIOTMYECKOTI0 MBIILIICHUS, KYJIbTYpPBI, OIIBITA AEATEIbHOCTH
IJIaBHOM HAIPaBJIEHHOCTH, HABBIKOB PYKOBOJICTBA UMU B [TI03HABATEIbHONW, KOMMYHUKaTUBHON U
COLMAIBHOW MPAKTUKE, CIIOCOOHOCTEW M YMEHHH, AaKTHBHO IOJJICPKUBAIONINX HICOIOTHIO
remodoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIAs COBPEMEHHOMY Pa3BUTHUIO HAyKH
U OOIIECTBEHHOM MPAKTUKH;

[Tonnmanue crenuUK XUMUU KaK HAayKd, OCO3HAHUSA €€ MEepeMEelICHUS B paMKax
HAyYHOTO MBIIUIEHUS, CO3JAaHUsSI 1IEIOCTHOCTH MPEACTaBIEHUSI 00 OKpYKAIOLIEM MHUpPE Kak O
€UHCTBE NPHUPOJALI W YEIOBEKAa, B IMO3HAHMM 3aKOHOMEPHOCTEH U YCJIOBUH COXpaHEHUs
€CTECTBEHHOT'O0 PAaBHOBECHSI;

yOexAEHHOCTH B 0CO00M MHHOBALIMOHHOCTH XUMMH JIJIsl COBPEMEHHOM IIMBWIIN3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBI, YTO CBSI3aHO C MpoOIeMaMH Pa3BUTHs YEIOBEUYECTBA — PECYPCHOM, SHEPTETHUECKOMH,
MUIIEBON M OCHOBHOM 0€301MaCHOCTH, B Pa3BUTHUHU HAYKH, 00€CTICUCHUsI YCIIOBUM MTPOTPECCUBHOTO
TPy/a ¥ SKOJIOTUYECKON KOM(OPTHON KU3Hb KaX/I0TO WieHa 00IIEeCTBa;

CCTCCTBCHHO-Hay‘{HOﬁ T'paMOTHOCTH: IIOHUMAHHUC [IPUHIOUIIOB MCTOAOB IIO3HAHUA,
MNPUMCHCHUC B HAYYHBIX HayKax, CIIOCOOHOCTH moJiydyaTb 3HaHUSA JIA aHalln3a u 00BSICHEHUS
MEPCHCKTUB OKPYKAKOIICTO MHUpAa W IPOUCXOAANIMX B HCM HSMCHCHHﬁ, HaBBIKHU [JC€JIAaTh
000CHOBaHHbBIE BbIBOJbI HA OCHOBE IMOJIYUCHUA HAYYHBIX (baKTOB n q)aKTI/I'-IeCKI/Ie JaHHBIC C TCJIBIO
JAOCTOBCPHBIX BBIBOAOB;



CIIOCOOHOCTH CaMOCTOSITEJILHO MCITOJIb30BaTh XMMHYECKHE 3HAHUS AT pCIICHUSA np06neM
B CCTCCTBCHHBIX XKMU3HCHHBIX YCIIOBHUAX,

HHTEPECC K ITO3HAHUIO U HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,

CIOCOOHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpPA30BaHHIO, K
AKTUBHOMY TMIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSIMH,

HuTepec k 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX BUAAaX MPO(HEeCcCHOHABHOM eI TEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmMeTHbie pe3ysbTaThl OCBOCHHUS yueOHOro mpenmera «XHMHS» Ha YPOBHE
cpemHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHHUS OOYHYAIOMIMXCS MEXKIUCIHUIUTMHAPHEIC
(MexmnpenMeTHbIe) O0IIEHAaYYHbIE TOHATHUS, OTPAKAIOLIHE LIEIOCTHOCTh HAyYHBIX KapTUH MUpa U
cnenn(rKy METOJOB TIO3HAHUS, BIMSHUHE B CPEAHMX HayKax (Marepwisi, BEIIECTBO, YHEPIHs,
SBJICHME, IpOILlecC, CHCTeMa, HAayuHbld (DakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIeZIOBaHNE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpPCAJIbHbIE TEXHOJIOIMYECKUE JeHCTBUS (I1O3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,
peryisaTuBHbIE), obecneueHue oOecrneyeHHus (PYHKUMOHAIBHONH I'PAaMOTHOCTH U COLMAIbHBIX
HAaBBIKOB 00yYaronnxcs;

CIIOCOOHOCTHU 06yqafonmxcs{ HCIIOJb30BaTh OCBOCHHBIC MCKIAUCHUIITIMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHUBCPCAJIBHBIC TCXHHUYCCKUC I[CI\/IICTBI/ISI B IIO3HABATCIBHOU M
COHH&HBHOﬁ ITPAaKTHKE.

MeTaHpeI{MeTHHC Pa3MbIIUICHUA PE3YJIbTATHI OBJIAICBAOT YHHUBCPCAJIbHBIMU y‘{e6HLIMI/I
IIO3HAaBaTCJIbHBIMU, KOMMYHHKAaTHUBHBIMU u PEryJIITUBHBIMU )I€I>'ICTBI/I$IMI/I.

Baagenue YHUBEpPCAJIbHBIMUA yqeﬁnban Mno3HaBaTe/JIbHBIMHU JeUCTBUSIMM:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO C(OPMYIIMPOBATh M aKTYaJIM3HpPOBAaTh MPOOJIEMy, BCECTOPOHHE €e
paccMoTpeTh;

onpeaAciisATb LEJIN ACATCIIBHOCTH, 3aJaBaTb IIapaMETpbl W OINPCACIIATL KPUTCPUHU HX
HOCTH)KCHHﬁ, COOTHOCHUTD PE3YIIbTAThI ACATCIBbHOCTH C ITIOCTABJIICHHBIMHA BparaMu,

HCIIOJIB30BAaTh IIPHU OCBOCHUU 3HaHUI MMPUCMBI JIOTHUYCCKOI'O0 MBINIJICHUSA — IOIYJISAPHBIC
XapaKTCPHBIC 9JICMCHTbBI MOHSTUM u COXPAaHATH nux B3aMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIINE MMOHATHUA JIA 00BICHEHUS OTACIBbHBIX (baKTOB n O6’BGKTOB;



BBIOOD OCHOBAaHWUH W KPHUTEPHUEB IS HAIMOHAIBHBIX BEIIECTB M IKOHOMHYECKOTO
000CHOBAHHS;

COXPAHAROTCA IMIPUUIUHHO-CIICACTBECHHBIC CBA3H MCKIY U3y4aCMbIMU ABJIICHHUAMMU;

CTPOUTH JIOTHUYCCKUC PaACCYKIACHUA (I/IH,I[YKTI/IBHI)IC, ACAYKTUBHBIC, II10 aHaJ’IOFI/IHM),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMAaTpUBACMbIX SABJICHUSX, (bOpMy.HI/IpOBaTB
BBIBOAbI 1 BBIBOJbI,

IPUMEHATh B INPOLECCE MO3HAHUS, MCIIOJIb30BaTh B XUMHM CHMBOJUYECKUE (3HAKOBBIC)
MOJIeNIM, IPeoOpa3oBbIBaTh MOJEIbHBIC NPEACTaBIECHUS — XUMHUYECKUN 3HAKOBBIA (CHMMBOI)
DIIEMEHT, XUMHUECKYI0 (OpMYITy, YpaBHEHHE XHMHUYECKOTO COCTOSHHUS — TIPU YCIOBHHU
COOJIIOJICHHSI TEOPETUYECKUX IO3HABATENIbHBIX U MPAKTUYECKUX 3a]ay, IPUMEHATh Ha3BaHHbIE
MOJICIIbHBIC NPEJICTABICHUS I ONMCAHUS XapaKTEPHBIX MPU3HAKOB M3Yy4aeMbIX BEILECTB. U
BAKHOE 3HAYECHUE.

2) 0a30BblIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:
BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB M YCTOMYMBOTO KINMATa;

q)OpMy.]'II/IpOBaTB HCJIW MU 3aJla4d HUCCIICOOBAHUA, UCIIOJIb30BaTh ITOCTABJIICHHBIC WM 3dapPaHCC
C(i)OpMy.]'II/IpOBaHHHe BOIIPOCHI B KAUYCCTBC UHCTPYMCHTA IIO3HAHUA U OCHOBBI JJIs1 (1)OpMI/IpOBaHI/I$[
THUIIOTE3 B CTOPOHY IMPAaBUJIbHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;

06HaﬂaTeHb HAaBBIKOB CaMOCTOATC/IbHOTO INIAHUPOBAHUSA W HNPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIICAOBaHMs, HAOMIOAaTh 3a XOAOM Ipolecca,
CaMOCTOSITENILHO IIPOTHO3MPOBATH €T0 PE3YNIbTaT, (POPMYITMPOBATH OOOOIIECHHS U IENIATh BEIBOIBI
OTHOCHTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICA0BAHMUS, IPEACTABISIET CO00i 000CHOBAHHBIIM
OTYET O MPOAETAaHHOH padoTe;

IPUOOPECTH OMNBIT YYEHMUYECKOH HCCIIEeIOBAaTEIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
o0ecrneynTh BO3MOXKHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/IOB pEIleHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMU (HAYYHO-TIOMYJIpHAs
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TocoOus, pecypcel VHTepHeTa),
aHaTM3UpPOBaTh MHGOPMALIMIO PA3IUYHBIX BHJIOB M (OpM mpejacTaBieHus, OICHUBATh €€
JI0OKa3aTeJIbHOCTh U HETPOTHUBOPEYUBOCTH;

bopMynupoBaTh 3ampochl U MPUMEHATh DPA3IWYHBIE METOJbl IpPU IOUCKE U OTOOpE
uHpopMannu, HeoOXOAUMBIE AJIsl BBIITOJHEHHS HAy4YHbIX 3ajlay ONPEeIEHHOTO THIIa;

HpI/IO6pCCTI/I OIIBIT HMCIIOJIb30BaHUA I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TEeXHOJIOTUH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOpaTh ONTUMAaNbHYIO (OpMy HpericTaBieHus HH(opManuu (CXemsl,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);



UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEJICTBA TPH paboTe ¢ MEUIIMHCKUMU JaHHBIMU:
MPUMEHATh MEXIpeAMETHbIC ((PU3UYECKHEe U MaTeMaTHYECKHE) 3HAKH M CUMBOJIBI, (hOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6pa30BBIBaTB 3HAKHUCO-CHUMBOJIMYCCKHUEC CPCACTBA BUAUMOCTHU.

Bnanenne YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMUA I[CﬁCTBPIﬂMH:

3a/1aBaTh BOMPOCHI 10 CYIIECTBYIOIIEH OOCyXIaeMoW TeMe B XOJ€ Juajora
u/unu 00CYXKJEHUS, BBICKA3bIBATh HJIEH, (POPMYIHPOBATH CBOU MPEUIOKECHHS OTHOCHUTEIHHO
BBITTOJTHEHUS TIPEIOKEHHOM 3a/1auu;

JIOCTUTA€TCs C MPE3EHTAIMEN pe3ylbTaTOB MMO3HABATENILHOW JIESTEIIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAaMU NIPU IPOBEAECHUU XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICOBAHHIO CBOWCTB HM3yYaeMBIX BEIICCTB,
peanu3anuyu MpOeKTa MpoeKTa u (OPMYIHPOBAHUHU BBIBOJAOB MO PE3yJbTaTaM IMPOBEAEHHBIX
UCCIIE0BAHUI IIyTeEM COIJIaCOBaHUsA MO3ULUI
B X0JI€ 00CYX/IeHUs U 0OMEHA MHEHHSIMH.

Baagenue YHUBEPCAJIbHBIMU PETryJISITUBHBIMU JeCTBUSIMMU:

CaMOCTOATEINIbHO IIJIAHUPOBATH U U3Y4YaTh CBOIO TO3HABATEIbHYIO JE€ATEIIbHOCTD, ONPEAEIS
ee LeNMM W 3a/layd, KOHTPOIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH AITOPUTM
JIEWCTBUM TPU BBHIMIOJHEHWHM HAYYHBIX W HWCCJIEAOBATEIbCKUX 3ajad, BbIOMpaTh Hamboliee
s heKkTUBHBIN cTOCO0 UX PELISHUs C YYeTOM MOTY4YeHUs] HOBBIX 3HaHUH O BEIIECTBAX M pabodmx
peaKuHusIX;

HN3YUYUTb CAMOKOHTPOJIb CBOCH ACATSIBHOCTH HAa OCHOBE CaMOaHAaIn3a U CAMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATbBI



10 KUIIACC
[TpenmeT pe3ynbTaThl OCBOEHUS Kypca «Opranuyeckas XMMHs OTPakaroT :

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKMX HCTOYHUKAX €CTECTBEHHO-HAYYHOU
KapTUHbl MHUpPA, POJIM XUMHUM B II03HAHUU IPUPOJABI, B PA3BUTUU MBIIUIEHUS U KYJIbTYpbI
JUYHOCTH, €€ (YHKIIMOHATbHAs TPAMOTHOCTbh, CO3JaHHAS JUIsl PEIICHUS MPAKTUYCCKUX 33]a4 U
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U IMIPUPOIHON cpejie;

ofOecrieunBaeT cucreMy oOecriedyeHus 3HaHHWM, KoTopas BKJIOYaeT B  cels:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUI AJIEMEHT, aToM, JJIEKTpPOHHas 00o0Jiouka aToMa,
MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKasi CBSI3b, CTPYKTypHast (popmyrna
(pa3BépHyTas U COKpall€HHas), MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00BbEM, YIIepOaHbIN CKETeT,
(GyHKUMOHATBHAS TPYHINa , PagUKal, U30MEpHUs, W30MEphbl, TOMOJOTHYECKUN pPsij, TOMOJIOTH,
YIJIEBOMOPOAbI, KHUCIOPOJHBIE U  a30TCOJAEpXalllhie COEIWHEHUs, MOHOMEp, IOJUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TCOPUM U 3aKOHbI  (Teopus
buznueckux pe3ynbpratoB A. M. ByTiiepoBa, 3aK0H COXpaHEHHUsI MacChl BEIIECTB); (hOPMaTbHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUU; MUPOBO33PEHUYECKHE 3HAHUS, OOOCHOBAaHUE B OCHOBE TIOHMMAaHUs
MPUYUH U CUCTEMHOCTH, TMTHAMHYECKOE HanpaBjieHue, (akTOJIOrMUeCKre CBEICHUs O CBOMCTBAX,
COCTaBe,

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEPHbIE MPU3HAKU MOHSITUM, COXPAHATH UX
B3aUMOCBS3b, UCII0Ib30BATh 9TU IIOHATHS IIPU ONMCAHUU COCTABA, 10KA3aTECIIbCTBA U IIPOSIBICHUSA
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI0 CHMBOJMKY JJII COCTaBJICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHON) POPMYII, ONPEIEIEHHBIX BEIIECTB
U QyHIAMEHTAIHOTO (PU3NYECKOTO ITPOUCXOKACHHUS, AJIs CO3/aHUS MOJIETIEN MOJIEKYJI BEILIECTB,
MOJTYYEHHBIX JJIS1 WLTIOCTPALIMH X XUMUYECKOTO U IPOCTPAHCTBEHHOTO COACPIKAHMUS,;

c(OPMHPOBAHHOCTh YMEHUH COXPAHHOCTH NMPHHAJICKHOCTH M3YYEHHBIX BEIIECTB MO MX
COCTaBY M CTPOEHHUIO K ONPEIEICHHOMY KJlacCy/TpyInam COeMHEHUH (YIriIeBO10pO/Ibl, KUCIOPOT
U a30TCOJEpIKAIINE COEJAMHEHHUS, BHICOKOMOJIEKYIISIPHbIE COEIUHEHMS), JaeT UM Ha3BaHUE IO
cucremarnueckoii HomeHknarype (MIOITAK), a Taxke npu TpUIIPUBOJBHAIbHBIE HAa3BAHUS
OCHOBHBIX BEIIECTB (3TWUJIEH) , MPOINMWJIEH, AaleTUJIeH, STWJICHIVIUKOJIb, TJIMLEpPHUH, (EeHod,
dopmanbaeru, aneTaabAerul, MypaBbHHAas KUCIOTA, YKCYCHasl KUCJIOTA, OJIEMHOBAsl KUCIOTA,
CTeapHHOBAs KUCIIOTA, [NII0K03a, (PPYKTO3a, Kpaxmall, LeJUIF0I103a, TIUIHH);

Cq)OpMI/IPOBaHHOCTI) MCTOHOB ONPCACICHUA BUAOB XUMHUYCCKUX CBsI3CH B OIMPEACIICHHBIX
COCOAUMHCHUAX (OI[I/IHapHBIC u KpaTHLIe);

ChopMupOBaHHOCTh ~ NMPUMEHEHUS  TMOJOXKEHUH  TEOpUHM  XUMHYECKUX  BEIECTB
A. M. byrnepoBa a1 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U 3apsi/ia; 3aKOH
COXPaHEHHMsI MacC BEIIECTB;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HYECKUE |
XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENEH pa3MUYHBIX KJIACCOB BEIIECTB (METaH, JTaH,
STUJICH, TIPONWJICH, areTuieH, OyraaueH-1,3, MetunOyraauen-1,3, OeH30JI, METaHOJ, JTaHOI,
STHJICHTIIMKOJb, TIUIEPUH, PEHON, alleTalbIeT U/, MypaBbHHAS U YKCYCHAsl KHCIIOTHI, TJTFOK03a,
Kpaxmall, [eJUTI0JI03a, aMHHOYKCYCHAS KUCJIOTA), MILTIOCTPUPOBATh TEHETHICSCKYIO CBS3b MEXTY
HUMHU ypaBHEHUSMH B COOTBETCTBYIOIIEM KPHUTEPHUIHOM Kod((duIMEeHTe C HCHOIb30BAHUEM

CTPYKTYPHBIX (hOpMYyII;



cOpMYIIMpPOBaHHBIE XapPAaKTEPUCTUKUA XapaKTEPHU30BaTh HCTOYHUKH YTICBOAOPOIHOTO
CBIpbst (HEPTh, TPUPOIHBIN T'a3, YTOJb), CIIOCOOBI X MEePePabOTKH M MPAKTUUECKOE MPUMEHECHHE
nepepaboTKU MPOJYKTOB;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOAMTH PACUETHI 110 XUMHYECKUM YpPaBHEHUSIM (Macca,
00BbeM, KOJIMYECTBO HMCXOIHOTO BEIECTBA WU COCTOSHUS IMPOAYKTa IO H3BECTHOM Macce,
00Bemy, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WJIH [IPOJIYKTOB B COCTOSIHUM);

c(OpMUPOBAHHOCTh YMEHHI BIAJICIOT CUCTEMON 3HAHHI 00 OCHOBHBIX METO/aX HAYyYHOTO
MO3HAHUSI, TMPUMEHSIIOTCS B XWMHUM TPU H3YYEHUU BEIIECTB M HAYYHBIX HaIlpaBJICHUN
(HaOmrofeHue, W3MEpEeHUe, OKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJB3YIOT CHCTEMHBIE
XUMUYECKHUE 3HAHUS JIJIsl IPUHATHS PELICHUN B KOHKPETHBIX KU3HEHHBIX COCTOSIHUSIX, BOIIPOCaX
C BEIIECTBAMU U MX MPUMEHEHUS;

C(i)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ CO6J'II-OI[a€T IMpaBujia UCIIOJIb30BAHUA XHUMHYCCKOMN IIoCy bl U
na6opaTopHoro O60py,Z[OBaHI/I$I, d TAKIKC IIpaBHJIa O6paH_I€HI/IH C BC€IICCTBaAM1 B COOTBCTCTBHUU C
SHCPTUYHBIMU PE3YyJibTaTaMU Ha60paTOpHLIX XUMHYCCKUX SKCIICPUMCHTOB;

00pa30BaHHOCTh YMEHUW IUIAaHUPOBaTb M IPOBOAUTH XUMHUYECKHM SKCIEPUMEHT
(mpeBpallleHue BELIECTB IPU HarpeBaHUM, MOJyYE€HUE ITHIICHA U H3Y4YE€HUE UX CBOMCTB, KAUueCTBO
OTIpeIeJICHNs BEIIECTB, ICHATypalus OCIIKOB IMPU HAarpEeBaHHUHM, [IBETHBIC MEXaHU3MBI OCIIKOB) B
COOTBETCTBUM C OOIIEHPUHATHIMU METOJaMM O€30IaCHOCTU IPU MCIOJIb30BAHUU BELIECTB C
BELIECTBAMH U JIAOOpPaTOPHBIM O0OPYAOBAHHUEM, IPABUTEIBLCTBOM PE3YJbTaThl XMMHUYECKOIO
JKCHEpUMeHTa B (hopMe 3amucu COOTBETCTBYIOIIMX BEIIECTB U (OPMYJIMPOBATH BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH TINATEIBFHO AaHAJIM3UPOBATH XUMHUYECKYIO WH(POPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpelCcTBa MaccoBoi nnpopmanuu, HTEpHET U Ipyrue);

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ CO6J'IIOI[aeT IMpaBuJjia S5KOJIOTHYCCKOI'0O pyKOBOACTBA B 6I>ITy )51
pr,[[OBOfI ACATCIIBHOCTU B HCJIAX COXPAHCHUSA CBOCTO 3M0POBBA U OKp}/')KaI-OH_Ieﬁ HpHpOI[HOfI
Cp€abl, OCO3HABAThL OIIACHOCTH BO3JCUCTBHUS Ha JKUBBIC OpraHu3Mbl OIPEACIICHHBIX BCIICCTB,
MMOHHUMATh II0Ka3aTeIbHBINA CMBICI HHK, IMOHUMATh Ha NMpUMEpax MCTOAbI U NPEAOTBpAIATh UX
BpPCAHOC BO3JCHUCTBHE Ha OpTraHu3M 4YCJIOBCKA. ;

JUIA 06yqafonmxc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBBs: YMCHUC IMPUMCHATH
3HAHHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IMO3HAHUA MATCPHUAIIBHBIX U 9KOJIOTUYCCKUX ACTICKTOB,

JUTS CTIETIBIX M CTTA00BUISIIMX yYAIIUXCs: HAYYUTHCS HCIOIb30BaTh PElbePHO-TOUCHHYIO
cucreMy, obo3naueHnyto JI. bpaiins 3anuceiBaeT popmyiry.

11 KUIIACC

HpCI[MCT PE3YJIbTAaThl OCBOCHUS KypCa ((0611_[2151 M HCOpPraHM4eCKasi XMMHsD» OTPAXKaIOT .



c(OpMUPOBAHHOCTh MPEICTABICHUM: O XUMUYECKUX HCTOYHHKAX E€CTECTBEHHO-HAYYHOMH
KapTUHBl MHpA, POJIM XMMHUHU B TO3HAHUU MPHUPOJbI, B PA3BUTUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (yHKIIMOHATbHAs TPAMOTHOCTh, 000CHOBAHHAs JJIsI PEIICHUS IPAKTHYECKUX 337124
Y DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBbIO M PUPOAHOMN CPEIE;

o0ecrieuynBaeT CUCTeMy oOOecledyeHus 3HaHMM, KOTopas BKIIOYaeT B  ceOs:
OCHOBOITOJIATAIOIIME MOHATUS (XUMHUYCCKUI 3JE€MEHT, aTOM, H30TOI, S-, P-, O-3JeKTpOHHBIC
opbuTanu  aToMOB, HMOH, MOJIEKYJd,  MOJIb,  MOJIIpHBIH ~ 00BEM,  BaJEHTHOCTb,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHB OKHCJIICHUA, XUMHUYCCKAA CBA3b (KOBaJIeHTHaSI , MOHHAasd,
MeTaJUIn4YecKas, BOAOPOAHAsA), KpHUCTaNIM4ecKas pelérka, BUABI XMUMHUYECKOI'O KJIMMaTa,
pPacTBOPCHUC, DJICKTPOJIUTHI, HCIJICKTPOJIIMTBI, SJICKTPOJIUTUYCCKAA AWCCOLMAlNA, OKHUCIUTCIIb,
BOCCTaHOBUTEJIb, CKOPOCTh YMEPEHHOI'O PEXHMMA, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopus 3IEKTPOIMTUUYECKON colmanu3anuu, nepuoauueckuit 3akon J. M. Menneneesa, 3akoH
COXPaHEHMsI MacC BEIIECTB, 3aKOH COXPAHEHUsI ¥ IIPEBPALLEHUS SHEPTHH IIPU PEAKLUAX peakLuil),
3aKOHOMCPHOCTH, CUMBOJIMUECKHUH SA3BIK XHUMHHU, MHPOBO33PCHUYCCKUC 3HaHUI,
KOHCTUTYLUOHHOCTb B OCHOBE IIOHUMaHMs IPUYMHHOCTU M CUCTEMHOCTH,

c(OpPMUPOBAHHOCTh YMEHUH BBIABIIAECT XapaKTEpHbIC MPU3HAKH MOHSATHI, COXpaHSIET UX
B3aMMOCBS3b, COOTBETCTBYIOIME MOHSATHS IPU ONHWCAHUU HEOPraHMYECKUX BEIIECTB U HX
SIBJICHUIA;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJb3YeT XHUMHUYECKYI) CHUMBOJHKY JJII COCTaBJICHHUS
dbopMyn BemIeCTB M OCHOBHBIX NpHUYUH, cuctematuueckyro HomeHkiatypy (MIOITAK) u
TPUBHUAJIbHBIEC HA3BaHUs OT/ACIbHBIX HEOPTaHMYECKUX BEIICCTB (yrapHbIM ra3, YrJIeKUCIBINA ra3,
aMMuaK, raiéHasi U3BeCTh, HeraléHas u3BecTb, MUThEBAs COJa, MUPUT U JPYTHUE);

c(OpPMHPOBAHHOCTb YMEHUH OIpEJIeIEHUs] BAJIGHTHOCTU U CTETIEHU OKHUCJICHHUS HJIEMEHTOB
B COGAMHEHMSX YETBEPTHOIO COCTaBa, BHUJAa XHUMUYECKOW CBSI3M (KOBAJEHTHAs, HOHHAfi,
METaJUIn4YecKas, BOJOPOJHAs) B COCAMHEHUSAX, THIAa KPUCTANIMYECKON PEeIETKH KOHKPETHBIX
BEIIECTB (aTOMHAas, MOJEKYJspHas, MOHHAs, MEeTaJIMYecKas), XapakTepa Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX BEILECTB. COCANHEHUS;

c(OpPMUPOBAHHOCTh YMEHUH COXpaHsET MPUHAANIE)KHOCTh HEOPTaHUYECKUX BEIIECTB MO UX
COCTaBY K OIIPEIEICHHOMY KJIAcCy/TpyIiaM COEJUHEHHH (IIpOCThI€ BEIIECTBA — METaUIbl U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE TUAPOKCUBI, COJTH);

C(l)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ PpacCKphbIBaCT CMBICJI NnepuoanvYCCKoro ImpaBa
]_I. N. MenneneeBa 1 BEIBECTH €r0 CUCTCMATU3UPYIOIIYIO, 06T>HCHI/IT6J'ILHYI'O U MMPOTHOCTUYCCKYTO

byHKIINIO;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB 3JIEMEHTOB
aneMeHTOB 1-4 nepuonos Ilepunoanueckont cucreMsl anemenToB . M. MenneneeBa, ncnoinb3ys
HOHATUSL  «S-, P-, O-dJIEKTpOHHBIE OpOHTAIN», «IHEPreTHYECKHE YPOBHH», OOBSICHSASA
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB 3JIEMEHTApHBIX IEMEHTOB M HX CBSA3E€H MO Nepuojam u
rpymnmaMm [lepuoandeckoil cucremsl anemMeHTapHbIX 1eMeHToB /. . Mennaeneesa;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMHIECKHE CBOMCTRA
HEOPTaHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKON
CBS3M MEXJIy HEOPraHMYEeCKHMMH BEIIECTBAMH C IOMOIIBI0 COOTBETCTBYIOIIUX (DU3HMUECKHUX
SIBIICHHI;



pa3pabOTaHHBICE METOMBI OMPEACICHUS] XUMHUYECKOTO COCTOSHUS TI0  Pa3IuYHBIM
BO3JICUCTBUSM (KOJMYECTBO M COCTAB pPEarupyrolux BeEIIeCTB, TEIUIOBOE BO3/ICHCTBHE,
OOyCIIOBJICHHOE  CTENEHBIO  OKHCIEHHUS  DJJIEMEHTOB,  OOpaTUMOCTHIO,  Pa3IMIHBIMHU
KaTaJu3aTopaMu);

Cc(OPMHUPOBAHHOCTE YMEHMH COCTaBISIeT YPABHEHUS pAa3JIMUYHbIX THUIIOB, IIOJIHBIE H
COKpaIIEHHBIC ypaBHEHHS HMOHHOTO OOMEHa, YCIOBHS CYIIECTBOBAHHUS, IPU KOTOPBIX 3TH
COCTOSIHMS UAYT J0 KOHILIA;

cOpMUPOBAHHOCTh ~ YMEHHMM  MPOBEIEHUS  HCCIEAOBAHUM,  MOATBEPIKAAIOIINX
KAueCTBEHHBIM COCTaB Pa3IUYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM IyTEM
MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;

C(l)OpMHpOBaHHOCTI) YMCHPII;'I pacCKpbrIBa€T CYHIHOCTH OKHUCIUTEIBHO-BOCCTAHOBUTCIBHBIX
MCTOHOB IIYTEM COCTaBJICHUS OanaHca OajaHca dTHX 6aJ'IaHCOB;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHSIET JIUHAMHKY HSKOHOMHUYECKOTO COCTOSIHHUS OT
pasnUYHBIX (AKTOPOB; XapaKTep CMENICHUS XUMHUYECKOIO PABHOBECHS B 3aBUCHMOCTH OT
BHeIIHUX BozaercTBuid (mpuHiun Jle IllaTene);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XMMHUYECKHE IPOLECCHI, COrJacOBaHUE Ha
OCHOBE MPOMBIIIIEHHOTO TIOJTYYEHHUSI CEPHON KUCIIOTHI, aMMHAaKH, a Takke CPOPMHUPOBAHHOCTH
npeicTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XUMHUYECKOIO
IIPOU3BO/ICTBA;

ChopMupoBaHHOCTH YMEHHUI TPOBOJHUT PACUETHI C UCIOIH30BAHUEM MOHITUN «MacCcOBast
JI0JIsl BEILIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHMH ra3a IMpU XUMHUYECKUX pPEaKLMsAX, MacChl
BelecTBa Wik 00beMa rasa o H3BeCTHOMY KOJTMYECTBY BEIIECTBA, MACChI MJIH 00beMa OJTHOTO U3
BEIIECTB B (DM3MYECKMX BEHIECTBAX, TEIUIOBOrO 3¢¢eKTa Ha OCHOBE COXPAaHEHHS MAaCCHI.
BEIIECTBA, IPEBPAILICHUSA U COXPAaHEHUE DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COOIIOIAET MpaBUiIa UCTIOIB30BAHUS XUMUYECKOW MOCYABI U
nmabopaTopHOTro 000PYI0OBaHUS, & TaK)Ke TpaBujIa OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C
SHEPTUYHBIMH PE3yJbTaTaMU JIA0OPATOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;

c(OPMHPOBAHHOCTh YMEHUN IUIAHUPOBaTb M MPOBOAUTH XUMUYECKUH HKCHEPUMEHT
(pa3paboTka mepokcuaa, OObSIBICHHOTO B pa3pabOTKe KaTaau3aTropa, ONpe/elieHue PacTBOPOB
BEIIIECTB C OMOIIBIO YHUBEPCATBHOTO HHIAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKOTO COCTOSIHUSI, COCTOSHUE HMOHHOTO OOMEHa, KaueCTBEHHOE COCTOSHHUE cynb(dart-,
KapOOHAT- U XJIOPUJ-aHWOHOB, Ha KaTHMOH aMMHaKa, PelIeHHEe SKCIIEePUMEHTAIBHBIX 3a]ad 10
temaMm «Metamnel» U «Hemeramib») B COOTBETCTBUU C OOIIECTIPUHATHIMU IPAaBUJIAMU TEXHUKU
0€30MaCHOCTH TPU HCHOJIb30BAHUU HHEPIeTUUECKUX BEIECTB M Ja0OpaTOPHBIX YCTAHOBOK,
PE3YIbTATBI XUMHWYCCKOI'0 SKCIICPUMCHTA B q)opMe 3anmcen COOTBCTCTBYIOIIMNX BCHICCTB U
(dbopMyITUPOBaHUS BBIBOIOB I 000CHOBAHUS dTHUX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUH TIIATEIBHO AHAJM3UPOBATH XMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHKAIMK, IHTEpHET U ipyrue);

c(OpMUPOBAHHOCTh YMEHHUHN COOIIOAAET MpaBUia YKOJIOTHUUYECKOTO JIUJIEPro MOBEACHUS B
OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3/I0POBbSI M OKpYXKalomen
MPUPOAHON CPEABI, OCO3HABATH OMACHOCTh BO3JEHUCTBUS HA KUBBIE OPraHU3MBbI OINPENEIEHHBIX



BElIECTB, NOHMMasl cMbIca nokasarens [1/IK, moscHATe Ha mpuMepax METOJbl PYKOBOJCTBA U
IIPEIOTBPALaTh UX BPEIHOE BO3IECHCTBUE HA OPTaHU3M YEJIOBEKA;

JUIA 06yqafo1u1/1xc51 C OIrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBbs: YMCHUC IMPUMCHATH
3HAHHUS 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IMMO3HAHUA MATCPHUAJIbHBIX U 9KOJIOTUYCCKUX ACTICKTOB,

JUTS CTICTIBIX M CTTA0OBUISMIIMX YYAIIUXCS: HAYYUTHCS HCIOIB30BATh PEIbePHO-TOUCHHYIO
cucreMy, obo3nadeHnyro JI. bpaiins 3anuceiBaeT Gpopmyiry.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne Ha3zBanue pa3neiioB v TeM IpOrpaMmbl KosnuectBo yacoB DnekTpoHHbIE (IUGPOBEIE)
n/m Bcero| KonrposabHbie [IpakTryecKue obpasosatenbHbIe Pecypehl
paboThl paboThI
|Pa3ne.11 1. Teopernyeckne 0CHOBbI OPraHHYeCKOi XUMHH ‘
1.1 |IIpenmer oprannueckoil xumuu. Teopus NpoBeACHUS 3
pesynbratoB A. M. bytieposa
|I/IToro 0 pazaeiy H 3 H ‘
|Pa311e.11 2. Yri1eBoa0pOabI ‘
|2.l ”HpeIleJH)HI)IC YTJIEBOJOPOABI — aJTKAHbI H 2 H H H ‘
2.2 |[HenpenenbHbBIE YTIIEBOAOPOIBI: AJTKCHBI, aTKANCHEI, 6 1
AIKUHBL.

|2.3 ||Ap0MaTI/IquKHe YTIIEBOIOPOABI H 2 H H H ‘
|2.4 ||Hp1/1p0aHI)Ie HCTOYHUKHU YIJIEBOJOPOJIOB U UX Hepepa60TKaH 3 H 1 H H ‘
|I/IT0ro 0 paseny H 13 H ‘
|Pa3)1e.11 3. Kuciopojacoaep:xaiiue opraHudeckue coeuHeHust ‘
|3.1 ”CHI/IpTLI. denon H 3 H H H ‘
|3.2 ”AJ‘IBI[GFI/I,I[H. KapOonoBsie kucnotsl. CiioskHbIe 3pUpbI H 7 H H 1 H ‘
33 |Yraesoms L3 | 1 | | |
|I/ITOro 0 pa3jeny H 13 H ‘
|Pa3)1e.11 4. A3oTcoaepikaiiye OpraHudeckue coelMHeHus ‘
|4.1 ”AMI/IHH. AMHHOKHUCITOTHI. benku H 3 H H H ‘
|I/IT0ro 0 pas3zeiy H 3 H ‘
|Pa3zle.11 5. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUS ‘
|5.1 ”HJ‘IaCTMaCCH. Kayuyku. Bonokna H 2 H H H ‘
|I/IToro 10 pasjerny H 2 H ’
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 [ 2 | |

11 KJIACC




Ne
/1

Hazpanue pasnenoB v TeM NporpaMmsl

KomnyectBo yacos

DnexTpoHHbIe (ITUPPOBBIC)

00Opa3oBaTebHBIE PECYPCHI

Bcero|| Konrponbubie [Ipaktuueckue
paboThsI paboThI
|Pa311e.11 1. TeopeTuveckne OCHOBbI XMMHH |
1.1 ||Crpoenue aromoB. Ileproanueckuii 3akon u [lepuoanyeckas cucrema | 3
o anementam . 1. Menneneesa

112 ||Crpoenne BemectBa. MHOrooGpasue Bemects | 4 | [ | |
|1.3 HXHMquCKHe MIPOIIECCHI H 6 H 1 “ 1 H |
|I[o6aBHTL TEKCT |
|I/IT0ro 0 pasjeny H 13 H H H |
|Pa311e.11 2. Heopranuyeckasi Xumusl |
21 |Meranmi L8 | | 1 | |
22 |Hemeran EN 1 | 1 | |
|2-3 HCB;BI) HEOPraHMYECKUX U XUMHUECKUX BEIICCTB H 2 H H H[ ’
|£[06aBHTL TEKCT ’
|I/IT0ro 10 pasjeny H 17 H H H |
IPazien 3. XuMust H KH3HD |
3.1 |[Xunanst 1 xiesie L4 ] | | |
|)106aBMTL TEKCT |
|I/IT0ro 10 pa3aemy H 4 H ‘
|OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 2 [ 3 [ |




TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne Tema ypoxka KomnyecTBo yacos | [Hara DJEeKTPOHHBIE TUPPOBBIE
n/n Beero| Konrponshete || Ipaxtnueckue || H3YieHHA o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |IIpeamer opraHHMYECKOI XMMHHU, €€ OCOOCHHOCTH, 1
IPOAOIDKEHHUE U 3HAUCHHE
2 |[Teopus moctoBepHOCTH pe3ynbTatoB A. M. byTieposa, ee 1
OCHOBHBIE TTOJIOKEHUS
3 |[pencraBnenue o knaccudukanuu Bemects. Homenknarypa 1
(cucTemaruyeckas) M TPUBHAJIbHbBIC HA3BAHUS YKAa3aHHBIX
BEIIECTB
|4 HAJ‘IKaHHZ COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsIJT H 1 H H H H |
|5 HMeTaH Y 3TaH — MPOCTENIINE NPEICTaBUTENN AJIKAHOB H 1 H H H H ‘
|6 HAJ‘IKCHHZ COCTaB U CTPOCHHUE, CBOICTBA H 1 H H H H ’
|7 H3TI/IJICH Y IIPOIUJIEH — IIPOCTEUIINE PEACTABUTENN aJIKeHOBH 1 H H H H ’
8 |[Ipaktuueckas pabora Ne 1. «[lomyueHne FTUICHBI U 1 1
U3y4EHHUE €ro CBOMCTBA»
9 Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[Tonmy4yeHne CHHTETUYECKOTO KaydyKa U PE3HHBI
10 ||AJIKHHEL: COCTaB M OCOOCHHOCTH 3JIEMEHTOB, 1
TOMOJIOTMYECKUH Psifl. ALETHIIEH — IPOCTeUIINi
NPEJCTaBUTEIb ATKMHOB
|11 HBLI‘II/ICJ'IGHI/IH [0 YPaBHEHUIO MEAULIMHCKOTO COCTOSHUSA H 1 H H H H ‘
|12 HApeHH: 6eH3011 U Tosyo1. TOKCHYHbIE apeHbI H 1 H H H H ’
13 |[eneTnueckas CBSA3b YIIEBOJIOPOIOB, COOTIOICHHIE UX
Pa3IUYHBIX KIIACCOB
14 |IIpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: PUPOAHBINA Ia3 U 1
TIOITYTHBIE HEPTSHBIE Ta3bl, HEPTH U MPOTYKTHI UX
nepepadoTKu
15 |[IIpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: PUPOIHBIN Ia3 U 1
TIOITYTHBIE HEPTSIHBIE Ta3bl, HEPTH U MPOTYKTHI UX
nepepadoTKu




Ne Tema ypoxka ‘ KonnuectBo yacos ‘ [Hara DJEeKTpOHHBIE IUPPOBBIE
/T Beero| Konrponbhete || Ipaxrnueckue | H3YdeHHA 00pazoBaTebHBIC PECYPCHI
paboThI padboThI
|16 HKOHTpOHBHaﬂ pabora 1o pazeny «YTJIeBOJI0OPOJbI» H H 1 H H H
17 ||[IpenenbHble OHOATOMHBIE CIUPTHI: METAHON U ATAHOJ.
BonoponHas cBs3b
|18 H MHoroaTomMHble CIUPTHL: DTUICHIIMKOb U TIMLEPUH H H H H H
19 ||[@enon: crpoeHue MoseKys, PU3NIECKUE U XUMUYECKHE
CBOWCTBA, IPUMEHEHHE
|20 H[[Anbz[emz[m: dbopMalIbIeTH M alleTaIbICTHA. ALIETOH H 1 H H H H
21 |[[[OnHOOCHOBHBIE NpeienbHblE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHasI
22 |[Ipaktuueckas pabota Ne 2. «CBoiicTBa pacTBOPOB YKCYCHOM 1 1
KHCIIOTBD»
23 ||CreapuHOBas M OJCUHOBAS KHCIOTHI, KaK MPECTaBUTEIN 1
BBICHINX KapOOHOBBIX KHCIOT
24 |Mbpuia KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe 1
JIEUCTBUE
25 ||CnoxHble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIIOT. 1
IMaaponus cinoxHbIX 23(UpoB
26 |>Kupsl: runponns, npuMeHeHne, OMOJIOTHYECKas POJTb 1
YCTOMYUBOCTH
27 ||YraeBogsl: cocTaB, Kiaccuukanus. Baxuneitmue 1
MIPEJICTaBUTENHN: TIIOK03a, (PpyKTO3a, caxaposa
|28 HKanMan U LEJIJII0J103a KaK IPUPOJHBIE TTOJIUMEDPDI H 1 H H H H
29 |KonrtpomnbHas pabdota no pasaeny «Kucnopoaconepxaiiue 1
OpPTaHUYECKUE COCTUHEHHSI»
|30 HAMI/IHBII METUJIAMUH U aHUJTUH H H H H H
31 ||AMUHOKHCIOTHI Kak aM(pOTEpHbIE OPraHUYECKue
COeIMHEHUS, UX OMoJormyeckoe 3HaueHue. [lenruapt
|32 HBeJ'IKI/I KaK HaTypaJbHbIE BBICOKOMOJIEKYISPHBIC COCTMHECHUS H 1 H H H H




Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTpOHHBIE IUPPOBBIE
/T Beero| Konrponbhete || Ipaxrnueckue | H3YdeHHA 00pazoBaTebHBIC PECYPCHI
paboThI padboThI
33 ||OcHOBHBIE MOHATHUS XUMHH BBICOKOMOJIEKYIISIPHBIX 1
COETUHEHUN
34 |OcHOBHBIE METO/IBI CHHTE3a BHICOKOMOJIECKYISIPHBIX 1
coenrHeHui. [limacTtMaccsl, Kaydyku, BOJIOKHA
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 || 2 [ 2 [ |
11 KJIACC
No Tema ypoxka ‘ KonnuectBo yacoB ‘ Hata || DnekTpoHHbIE TUGPOBBIC
n/n Bcero|| Konrponsnsie || Ipaktnueckue || A3YICHHA obpasoBatesbHbIC
paboThI paboThI pecypehI
|1 HXI/IMquCKHﬁ 3JIEMEHT. ATOM. DJEKTpPOHHAs! pa3HOBUIHOCTh aTOMOB H H H H H |
2 |Ilepuonuueckuii 3akoH u [lepuonnyeckas cucrema c anemeHTamu /1.
N. MenneneeBa, ux CBsI3b ¢ COBPEMEHHOM TEOPUEN aTOMOB
3 ||3aKkoHOMEpHOCTH M3MEHEHUS CBOMCTB JIEMEHTAPHBIX SJIEMEHTOB U 1
WX COEAMHEHUH MO TpyMIaM U neprojam. 3HaueHue NepruoanIecKoro
rpaBa ¥ cucTeMsl 31eMeHTOB nutanus [[.1. MeHeneeBa B Hayke
pa3BUTHUS
4 ||CtpoeHue BemecTBa. XMMHUYECKast CBA3b, €€ BHJIbl; MEXaHU3MBI 1
o0pa3zoBaHMs KOBAJEHTHOU CBsi3u. BosmopoHas cBs3b
5 ||BaseHTHOCTB. DNEKTPOOTPULIATENEHOCTE. CTENeHb OKUCIICHHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO BELLIECTBA
6 |[Ipemnoxxenue o TMCHEPCHBIX pa3MBIIUICHUIX. VICTHHHBIE U 1
KOJUIOMIHBIE pacTBOpBL. MaccoBast 10JIs BELIECTBA B paCTBOPE
7 ||Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX COEMHEHUI. 1
I'enernyeckas CBSI3b HEOPraHMUECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB
8 ||[Kimaccuduranuss XUMMAYECKHX BEIIECTB B HEOPTAHUIECKOH 1 1
OpPraHUYECKON XUMUH. 3aKOH COXPaHEHUS MacCOBBIX BEIIECTB; 3aKOH
COXpPaHEHHUS U peoOpa30BaHUs SHEPTUH [TPH TUHAMHUYECKHUX
peakuusax
9 ||Cxopocth coctosiHUs. OOpaTHMBIE COCTOSIHHS. XUMHUYECKOE 1
paBHOBECHE




Ne Tema ypoka KonnuectBo yacos ‘ Hara | DnextpoHHbIe IM(POBEHIE

n/n Bceero|| Kontponsusie || [Tpaktuyeckue || H3YICHHA obpasopatenbHbIe
padoTHI padoThI PeCYpCBI
10 ||[Tpaktuyeckas padora Ne 1. «BnusiHue pa3nu4HbIX (GaKkTOpOB Ha 1 1

CKOPOCTHOMU PEKUM»

11 ||DnexTponuTtnueckas nucconuanus. Ilpeanoxenue o BOIOPOIHOM 1
unaukarope (pH). Peakuuu nonHoro oOmena. I'naponn3 ykazaHHBIX
Y HEOPraHUYECKHX BEILECTB

12 ||OxucnurenbHO-BOCCTaHOBUTENbHBIE cocTosAHUS. [Ipennoxenue 06 1
ANEKTPOJIN3E PACIIIABOB U PACTBOPOB COJICH
|13 HKOHTpOJ'IBHa}I pabota no pasneny «TeopeTndeckiue OCHOBBI XUMHI) H 1 H 1 H H H
14 ||Meramsl, ux nonoxenue B [leproauueckoii cucteme ¢ aieMeHTaMu 1
. . MenneneeBa 1 0COOCHHOCTH TBEpIOCTH aToMOB. O0mne
(bu3nyeckre CBOMCTBa METANIOB
15 ||CnmaBbl MeTAIIOB. DJICKTPOXUMHUYECKUMA Psil HAMIPSHKEHHBIX 1
METaJIJIOB
16 | XuMHueckHe CBOMCTBA OPraHUYECKUX METAILIOB (HATPHUM, KAJIUA, 1
KaJIbIIMM, MATHUN, ATIOMUHHAN) U UX COSTUHEHUN
|17 HXHMquCKI/Ie CBOICTBA XpOMa, MEAU U UX COCAUHEHHI H 1 H H H H
|18 HXHMquCKI/Ie CBOMCTBA IIMHKA, JKejae3a ¥ UX COSIMHEHNH H 1 H H H H
19 |[[Tpaktuyeckas pabora Ne 2. «PerieHue s3KkcriepuMeHTaIbHBIX 3a/1a4 1 1
1o Teme «MeTaub»»
20 |[Hemerasibl, ux monoxenue B [lepuoandaeckoii cucteme ¢ 1
sanementamu J{. 1. MenneneeBa u 0cCOOEHHOCTH HAIPsHKEHUS aTOMOB
21 ||®usnyeckre CBONCTBA HEMETAIOB. AJJIOTPONUS HEMETAIUIOB (110 1
MIPUHITUITY KUCIOPO/a, cephl, hochopa u Kuciopoaa)

|22 HXI/IMI/ILICCKI/IC CBOMCTBaA raJIOr¢HoOB, CEPhI U UX COCIUHEHUI H

|23 HXI/IMI/I‘ICCKI/IC CBOMCTBa a30Ta, (hocdopa u UX COeAUHEHHUH H

| | | |

|24 HXI/IMI/I‘-ICCKI/IC CBOMCTBA OTXOJI0OB, KDEMHUS U UX COCUHEHUN H

| | | |

|25 HHpI/IMeHeHI/Ie YCTOMYHMBOCTHA HEMETAJJIOB M KX COETMHEHUI H

R~

26 [|O6001IEeH e ¥ cucTeMaTU3alud 3Hanuil mo teme «Hemeramibiy.
Brruncnenus mo ypaBHEHUSIM BETpa U TEPMOXUMUUYECKUX PACUETOB




Ne Tema ypoka KonnuectBo yacos ‘ Hara | DnextpoHHbIe IM(POBEHIE

n/m Bceero|| Kontponsusie || [Tpaktuyeckue || H3YICHHA obpazoBaTenbHbIe
padoTHI padoThI PeCYpCBI
27 |[Ipaxtuueckas padora Ne 3. «PerieHne 3KkCriepuMEeHTaIBHBIX 32144 1 1
o TeMe «Hemeramibimy»
|28 HKOHTpOJ'IBHa}I pabora o Temam «Metams» U «HemeTtamb H H 1 H H H
29 |[Heopranuyeckue u opraHudeckue KucioTsl. Heopranunyeckue u 1
OpTraHUYeCKHEe OCHOBAHUS
30 ||AmdoTepHbIe HEOPraHUIECKHUE U OPTaHUYECKUE COCAMHEHUS. 1
['enernyeckas CBSI3b HEOPraHUYECKUX U HAYYHBIX BEIECTB
31 ||Poib XMMUU B YTIIEBOJOPOJE, SHEPTETUUECKON 1 MHUILEBON 1
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI
32 |[[IpencraBnenus 06 00X HAYUYHBIX MPUHIIUIIAX TTOTYYCHHUS 1

IMPOMBIINIJICHHBIX YCTOﬁqHBLIX BCIIICCTB

-

| | | |

|33 quJ'IOBeK B MHpE BEILECTB U MaTepHAJIOB H
|34 HXI/IMI/IH 1 3JI0POBbE UETIOBEKA H H H H H

-

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




