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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo XMMHU Ha ypOBHE cpeaHero olmiero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepaumny,
TpeOOBaHUN K pe3ysbTaTaM OCBOEHMs (enepanbHOl 00pa3oBaTenbHON NPOrpaMMbl CPEIHErO
obmero obpazoBanus (POIl COO), mnpencraBieHHBIX B DenepaabHOM TrOCyIapCTBEHHOM
obpazoBatensHOM cTtangaptre COO, c¢ yuérom Konuenuuu npenogaBaHMs yuyeOHOro IpenMera
«Xumusi» B 00pazoBarelibHbIX opranu3zanusix Poccuiickoit ®denepannu, peaqnu3yomnX OCHOBHbBIC
o0Opa3oBaTeNbHble MPOrPaMMBbl, U OCHOBHBIX MNOJOXEHUH «CTpaTeruu pa3BUTHs BOCHMTAaHUSA B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixenue IlpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXOJI0B K pa3paboTKe MporpaMMBbl 10 XUMUH, K OMPEIEICHUIO 00IIel cTpaTeruu
00y4yeHHUs, BOCIIUTAHUS U Pa3BUTHsI O0YUAIOIUXCS CPEICTBAMU Y4eOHOro npeamera « XUMus» AJis
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIenTyaiabHble monoxenus PI'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LI€JIeH, COJepKaHus, pe3ysbTaTOB O0ydeHHUs U TpeOOBaHUI K YpOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHMe,  II0JlyyaeMO€  BBIIYCKHMKaMH  00m1eo0pa3oBaTeiabHON
OpTaHU3aIlH, SBISETCS HEOTHEMIIEMON YacThi0 X 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEpIIAIOLIIM
3TANoOM peau3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBbIX IEHHOCTEH, MPUCYIINUX
LIEJIOCTHOW CHCTEME XHMMHUYECKOrOo OOpa3oBaHMs. ODTH LEHHOCTU KacaroTCsl MO3HAHHS 3aKOHOB
IpUpoJbl, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJNbTYphl YEJIOBEKA, a TAKIKE HKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M TMPUPOAHON cpene. Peannsyercs xumuaeckoe
oOpa3zoBaHue OOy4aroIMXCsl Ha YPOBHE CpPeAHEro o0Iuero odpa3zoBaHUs CpeACTBaMH yueOHOIo
npenMera «XUMHUS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO ONPEEIIEHbI B IPOrpaMMe M0 XUMHUH C
y4€ToM crneun(puKkd HayKd XMMHUH, €€ 3HaYeHUs B MO3HAHUU IPUPOABI U B MAaTEPUAIBbHOM JKU3HU
o0ImecTBa, a TakXke C y4€TOM OOIMX LeNeld W MPUHIUIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMUsL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT O0COOYIO0 poJib B COBPEMEHHOMU
LUBWIN3ALUU, B CO3JJaHMM HOBOH 0a3bl MaTepHaabHON KyiabTypbl. OHa BHOCHT CBOW BKJaJx B
(dbopMHpOBaHKE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B CO3JIaHHUE LIEJIOCTHOTO MPEACTABICHHUS 00
OKpY’KalollleM MHMpe Kak O €IMHCTBE HMPUPOABI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS B XUMHM Ha
OCHOBE NTOHMMAaHHUS BEILIECTBEHHOTO COCTaBa OKPYKAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3H MEXTY
CTPOEHHUEM BELIECTB, UX CBOUCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C IPYIrMMH €CTECTBEHHBIMH HayKaMM, XUMHS CTajla HEOThEeMJIEMOMN
YaCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HH KaXJIOT0 YJIeHa
obmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa cCO3uJaTeNibHas, KaK HayKa BBICOKHMX TEXHOJIOTUM
HanpaBjieHa Ha pelIeHue TI00albHbIX MPo0IeM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPhEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOTHYECKON 0€30aCHOCTH M OXPaHBbI 310POBBS.

B cootBercTBHMM ¢ OOIIMMM LENSIMH M HOPUHIMIIAMH CpeIHEro oOIero oOpa3oBaHMS
conepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbI YpOBEHb U3Y4YE€HMs]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYpHYIO IOATOTOBKY OOYYarOLIMXCS, HEOOXOOUMYID UM s
BBIPAaOOTKM MHUPOBO33PEHYECKHUX OPHUEHTHPOB, YCHEIIHOIO BKJIIOYEHHUS B IKU3Hb COLUYMA,
MPOAOIKEHHs 00pa30BaHUS B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocrapnsromumMy npeameTra « XUMHs» ABISIOTCA 0a30Bble Kypchl — «OpraHudeckas XuMus»
n «OO0miast © HeoOpraHu4eckas XUMHUsA», OCHOBHBIM KOMITOHEHTOM COJIEPXKaHHUs KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HaHHWM 1O HEOPraHMYECKON XWMHUHU (C BKIIOYEHHEM 3HAHUM U3
o01eit XuMUM) U opranndeckoi Xxumun. @OpMHUpOBaHUE JAHHON CUCTEMbl 3HAHUH MPH U3YUYEHUH
npenMera 00ecreunBaeT BO3MOKHOCTh PAacCCMOTPEHHUSI BCErO0 MHOT000pa3usl BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranmueckass xumusi» u «OOmmas U HeOpraHUIecKas
XUMHUsD» chopMUpOBaHa B MpPOrpaMMe MO XMMHMHM HAa OCHOBE CHUCTEMHOTO IMOAXO0Ja K H3YyYEHHIO



y4eOHOro MaTepuana U OOYCIIOBJICHa HMCTOPHUYECKH OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHUW Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHUECKOW TEOPHH CTPOCHUS OpPraHMYEeCKUX COCIUHEHUH, a
TaK)kK€ Ha YpPOBHE CTEPEOXMMHUUYECKMX M DJIEKTPOHHBIX IPEICTABICHUU O CTPOCHUM BEIIECTB.
Ceenenuss 00 M3ydaeMbIX B Kypce BEIIECTBaxX JMAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB MO
CIIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COeAMHEHUH. B Kypce opraHmdyeckoil XUMHUU MOITY4arOT
pa3BuTHE C(QOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHUs NEpBOHAYAIBHBIC
MIPEJICTAaBICHUS] O XMMHUYECKON CBSI3M, KJIAcCU(UMKAIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[lon HOBBIM yrioMm 3peHusi B mpeamere «XUMHS» 0a30BOr0 YpPOBHsSI paccMaTpUBAETCA
W3YYCHHBII Ha YypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHUS TEOPETUYECKUU MaTrepuan u
(bakToNOrMuecKue CBEJICHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTHU, B Kypce
«O0masi 1 HeopraHuveckas XHMEs» OOYYarolIMMCSI MPEIOCTABIISICTCS BO3MOXKHOCTH OCO3HATH
3HaYEHHUE MEePUOJUUECKOro 3aKOHa C O0IIETEOPETUYECKUX U METO0JIOIMUECKUX MMO3UIUH, TITy0xKe
MOHATHh UCTOPUIECKOE M3MEHEHUE (PYHKIIMIA 3TOr0 3aKOHA — OT 0000IIaromel 10 0ObICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O Ba)KHEWIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX U
MIPUMEHEHUHU, a TAKXKE€ O XMMHUUYECKHX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercs B Kypcax 10 wm 11 kiaccoB dsineMeHTaMM — COAEpXaHMs, HMEIOIIKUMU
KYIbTYPOJIOTHYECKM M TPUKIAJHON XapakTep. OTH 3HaHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XHUMHH C JPYTMMH HayKamH, pacKpbIBaloT €€ pojb B IO3HABaTEIbHOU U
MPAKTUYECKON JAESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHS K MPOIECCY
TBOpYECTBAa B OOJIACTH TEOPUM U MPAKTUUECKUX MPHUIOKEHUNW XUMHUHU, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIMBATh HWHMOPMAIMIO W MPUMCHITh €€ IS TOTOJTHCHHS 3HAHUWH, pPEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATEIbCKUX 3a4ad. B 1enoMm copepkaHue
yaeOHOro mnpeamera «XUMHS» JAHHOTO YPOBHS WU3YYCHHUS OPUCHTUPOBAHO HA (DOpMHUpOBAHUE Y
o0y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI [UIsi OHMMaHUA (QUIOCOPCKUX HIed, TaKuxX Kak:
MaTepuaibHOE €IWHCTBO HEOPTraHWYECKOTO M OPraHMYECKOTO MHUpPa, OOYCIOBICHHOCTH CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUM IMYTEM 3KCIEPUMEHTA U
pelieHusT TMPOTHUBOPEUUH MEXKIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH TIPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHH B DPEHICHUH SKOJOTHYECKHX MpoOIeM, a Takke MpoOieM cOepexeHHs
SHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/ITaHUS HOBBIX TEXHOJIOTHI 1 MaTepUaJIOB.

B nnane perenus 3a1ay BOCIUTAHUS, Pa3BUTHS U COIMAIM3AINN OOYYAIOIIUXCS TPUHSATHIC
MporpaMMoOil MO XHMHH TOJXOJbl K OMNPEACNICHUIO COJCPKaHUS M TIOCTPOEHHUs TMpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHWE YHUBEPCATbHBIX Y4YeOHBIX JEUCTBUN, HMeEIOIUX 0a30Boe
3HAYEHHE JJISl Pa3IMYHbIX BUJIOB JAESITENbHOCTU: pelIeHUs Mpo0iem, MOUCcKa, aHauu3a 1 o0paboTKu
nH(poOpMalUK, HEOOXOAMMBIX Ui MPHOOPETEHUs OIbITa MPAKTHYECKOW U HCCIeI0BaTEIbCKOM
NEeSTeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMUH.

B mpakTuke npenogaBaHusi XMMHH KaK Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHusl, TaK U Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHUs, MPHU ONpPEAEICHUH COJAEPKATEIbHOW XapaKTEpUCTUKU
Leneldl M3y4yeHus [peaMeTa HalpaBIE€HUEM IEPBOCTENEHHONW 3HAYMMOCTH  TPAJULIMOHHO
npu3Haércss  (QopMuUpoBaHHME OCHOB XHMHYECKOM Haykh Kak OOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUUECKONU JEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKON TOYKM 3pEHHS TaKOW MOAXOJ K OMNPEACIICHUIO IEJIe H3y4eHUs
MpeAMETA SIBJISETCS BIIOJHE ONPABIaHHbBIM.

CormacHO MaHHOW TOYKE 3pPEHUS TJIABHBIMU IEJSIMU HW3Y4YEHUsS TpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpOBaHHE CHCTEMBbl XHMHUYECKHMX 3HAHUM KaK BaXHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAyYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOW JIeKAT KIIFOYEBBIC TOHSTHUS,



(I)YHI[aMeHTaJIBHBIC 3aKOHbI W TCOpPpUHU XUMHUH, OCBOCHHC A3blKa HAYKH, YCBOCHHUC U
MOHMMAaHWE CYNIHOCTH JOCTYIHBIX OOOOIIEHWI MHPOBO33PEHYECKOTO  XapakTepa,
O3HAaKOMJICHHUEC C HCTOpHeﬁ HX Pa3BUTHUA U CTAHOBJICHUS

e (HopMHUpOBaHHME M Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX IO3HAHHS BEIIECTB U
XUMHAYECKHX PEaKIUH, HEOOXOMUMBIX ISl TPUOOPETEHHS] YMEHHI OpUEHTHPOBATHCS B
MHpE BEIIECTB U XMMHUUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUYECKON U
MOBCEIHEBHOH JKU3HU;

® Ppa3BUTUC yMeHI/Iﬁ u CHOCO6OB ACATCIIbHOCTH, CBA3aHHBLIX C Ha6HIOII€HI/IeM u O6’b$ICHeHI/IeM
XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBuiI OE30MacHOTO OOpalieHus C
BEIIECTBAMH.

Hapsiny ¢ stum, cozmepkaTenbHas XapaKTepHCTUKA LENeld W 3aJad M3Y4eHUs MpeaMmera B
nporpamMMe 1o XMMHHU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B
cucTeMe cpeaHero odmiero oopasoBanus. CerogHs B MPEMoOAaBaHUKM XHUMHHU B OOJIBIIEH CTENEHU
oTHaéTCs MPEANOYTEHIE MPAKTHYECKONW KOMITOHEHTE COJICpKaHUsl 00yUeHHsI, OpUEHTHUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aIiuy, BIaICIONIEro He HabopoM 3HAHHIA,
a (YHKIIMOHAJILHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMH aKTHBHOIO ITOJYYCHHSI
3HAaHUU U IMPUMCHCHUA UX B peaﬂbHOﬁ JKU3HU I PCHICHUA IMTPAKTUYCCKUX 3aaa4d.

B cBs3u ¢ 3THM NIpH U3YYEHUHU TTpeaMeTa « XUMUsD TOMUHUPYIOIIEe 3HAYCHUE IPUOOPETAOT
TaKue MeJH U 331a4H, KaK:

ajanTanus oOydJarolUXCsi K YCIIOBUSM JIMHAMHYHO Pa3BUBAIOIIErocs Mupa, (popMupoBaHue
WHTEJUICKTYaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIbHOMY TPUHSATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX >XH3HCHHBIX CHUTYAIIHsX,
CBA3aHHLIX C BCIICCTBAMHA U UX ITPUMCHCHHUECM,

(dbopMHpoBaHKE Y 00YYAIOIINXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITUI ), UMEIOIINX
YHUBCPCAJIbHOC 3HAUCHUC I PA3JIMYHBIX BUAOB JACATCIBHOCTH: PCHICHUSA HpO6JI€M, IIOHUCKa,
aHanM3a U o0pabOTKM WHGOpPMAIMK, HEOOXOIUMBIX JJIs MPUOOPETEHHs OMbITa JCSTEIbHOCTH,
KOTOpass 3aHMMACT BaAXHOC MCCTO B IO3HAHWMM XHMMHUH, a TaKXKC I OLCHKU C HOSI/IHI/Iﬁ
IKOJIOTUYECKON O€30IaCHOCTH XapakTepa BIHMSHHS BEIIECTB M XWUMHUYECKUX IPOLECCOB Ha
OpTaHU3M YeJIOBEKa U MPUPOHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOyyaroluxcsi: CIHOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBbIE 3HAHMS 1O XHMHUU B
COOTBETCTBUM C >KM3HEHHBIMHU MOTPEOHOCTAMHU, HMCIOIH30BATh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKAa M aHaju3a y4eOHOM M Hay4YHO-IOMYJSIpHOM MH(pOpMalUd XUMHUYECKOTO
COJIEp>KaHUS;

(hopMHUpOBaHHE W PA3BUTHE y OOYYAIOUIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOII01aTENBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
IIpH ITaHUPOBAHUHN U IPOBCACHUN XUMHUUYCCKOI'O OKCIICPUMCEHTA,

BOCIIUTAHHE Y OOydJaromuxcsl yOekIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XMMHH,
e€ BaXHOU poJIM B pEIIEHUU TJI00albHBIX MPOOJIEM palMOHAIBLHOTO MPHUPOAONOIBL30BAHNUS,
MOTIOJTHEHUSI JHEPTeTHUECKUX PECypCOB W COXPAHEHHsI MPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHHS K IMPUPOJIE U CBOEMY 3/I0OPOBBIO, a TaKXKe MPHOOPETCHHUS
OTIBITa UCITIOJIB30BAHUS TIOJYYCHHBIX 3HAHHWW U TMPUHSATUS TPAMOTHBIX PEUICHUN B CUTYaIMsIX,
CBSI3aHHBIX C XUMHNYCCKUMMU SABJICHUAMU.

B yuyeOHoM mutane cpenHero obumiero oOpa3oBaHusi mpeaMeT «XHUMHus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4MCiIO YacoB, OTBEAEHHBIX UIS M3YyYeHHMsS XHMUHU, HAa 0a30BOM YpPOBHE CpPEIHETO
oOmero oopazoBanusi, coctabisier 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hexenro), B 11 kmacce —
34 4gaca (1 gac B HezentO).



COJAEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opraHmyeckoil XMMHM: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAYEHHUE B IOJYYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOCHUs Opranndyeckux coenuHeHud A. M. bytneposa, eé
OCHOBHBIE TOJIOXKeHUsA. CTPYKTypHBIE (POPMYJIBI OPraHUYECKUX BEIIeCTB. ['omMonorus, uomepusi.
XHUMHYECKas CBA3b B OPTaHUYECKUX COETMHEHUSAX — OJJMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenue o kinaccu(ukauu OpraHMYECKUX BemiecTB. HomeHkiaTypa opraHu4eckux
COEMHEHMH (cucTeMaTHyecKas) U TPUBUAIbHbIC HAa3BaHUS Ba)KHEHIIMX IpeICTaBUTENECH KJIacCcoB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB M HX IPEBPALICHUN: O3HAKOMIICHHE C
o0pa3liaMu OpPraHUYECKUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEIECTB, HAOIIOICHNE U OMKMCAHUE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHuu (IJ1aBJIeHHE, OOYTIIMBAaHUE U TOPEHHUE).

YrieBogopoabl

AJKaHBl: COCTaB M CTPOEHHE, TIOMOJIOTMYECKMM psan. Meran W 3TaH — MpocCTeulne
MIPEJICTAaBUTENN ANKAHOB: (pU3NYECKHe U XUMUYECKUE CBOWCTBA (pEaKlUU 3aMEeIICHUs] U TOPEHHUS),
HaXO0XJIEHHUE B IPUPOJIE, IOTYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMUECKUH psAL. DTUIEH U NPONUJIEH — MpOCTeHIne
MPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe M XHMHUYECKHE CBOWCTBa (pEeakuWu THAPHPOBAHUS,
raJloreHUPOBAHUS, THIPATALIUY, OKHCICHUS U MOJTUMEPHU3alliu ), MOJIyYeHHEe U PUMEHEHUE.

Anxaguensl: OyramueH-1,3 u MmetwiOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYCCKHC
cBOiicTBa (peakius noiaumepusanuu). [lonydeHre CHHTETHUECKOTro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUN psAll. AUETHIIEH — IPOCTEHIIHIMA
MPE/ICTAaBUTENb AaTKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKHE M XHUMUYECKHUE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QHU3MUYECKHE U XHUMHYECKHE CBONCTBa (peakiuu
raJIOTEHUPOBAHUSA W HUTPOBaHUS), IOJy4€HHE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceouUcmea (PeaKyuu 2ar02eHUpPOSaHUsl U HUMPOBAHUS), NOJYUeHUe U
npumernenue.  TokcHMYHOCTL  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MIPUHAUISKALMMHI K pa3IMYHBIM KJaccam.

[IpupoaHble UCTOYHMKHU YTIeBOJOpOJOB. llpuponHblii ra3 M momyTHble HEPTSHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CrnocoOsl nepepaboTKu HePTU: NeperoHKa, KpeKUHI (TepMUUYECKHH,
KaTaJuTHUecKuil), muponus. [IpoaykTsl nepepadboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yrosib U MpoayKThI €ro NepepadoTKH.

DKCrepUMEHTAJIbHbIE METObl HM3Y4YEHMsI BEIIECTB M MX MPEBPALIEHHUI: O3HAKOMIIEHUE C
o0pa3liaMu IUIacTMacc, KaydyykoB W pe3uHbl, kouiekuuu «Hedptb» n «Yromby, MoaennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB U TalOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pabOTHI:
IIOJIy4YE€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bbrunciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJTHMYECTBA UCXOJHOTO
BElIeCTBa UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOIO U3 HUCXOTHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxanye oprannyeckne coeinHeHUs!




[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTPOCHHE, (U3MYECKHE U
XMMHYECKHE CBOMCTBA (peakUUu C aKTUBHBIMU METaJUlaMH, TaJOr€HOBOAOPOAAMH, TOpPEHHE),
IpuMeHeHne. BogopoiHele CBsI3U MEX1y MOJIEKYJIaMH CIIUPTOB. J[eficTBUE METaHOIA U 3TaHOJIAa Ha
OpPraHM3M YEJIOBEKa.

MHOroaTOMHBIE CIUPTHL. OJTWICHTJIMKOJIb M TIMLEPUH: CTpOeHHUE, (U3NYECKHe |
XMMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIETOYHBIMU METAJIAMU, KaueCTBEHHAsl peaklus Ha
MHOTI0aTOMHbIE cnupThl). [lefictBue Ha opranu3m uenoBeka. [IpuMeHeHue TraAMIEpUHA U
STWJICHIJINKOJIA.

@deHoI: CTpOCHHE MOJIEKYJbl, (U3NUECKHE U XUMHUYECKHEe CBOWCTBA. TOKCHYHOCTH (peHoa.
[Ipumenenue denomna.

Anpnerunpl U kemowuvl. DopMaNbIECTHA, aUETAIBACTUA: CTpOCHHE, (U3HUYECKHEe U
XMMHUYECKHE CBOWCTBA (peaklMM OKHUCIEHHS W BOCCTAaHOBJIEHMS, KAaueCTBEHHbIE pEaKI1H),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ieNibHbIEe KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas KHCIOTBI:
cTpoeHue, pU3NIECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIA Kiacca KUCIOT, PEaKIus
TepupUKalMK), ModydyeHHe | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCIOTHI Kak
MPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJHM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEHCTBHE.

Crnoxable 3(QUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [MIponn3 ClOXKHBIX 3(PHUPOB.
XKupsl. 'maponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYrineBoabl: cocTaB, KjlacCU(pUKaLUs YIJIeBOAOB (MOHO-, U- U monucaxapusl). ['nmokos3a —
IOPOCTEHIIMA MOHOCAaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UUYECKHE U XUMHYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIa
cepebpa(l), BoccTaHOBiIEHHE, OpOKEHHE TJIIOKO3bI), HAXO0XKJIEHHE B MpPHPOJE, NPUMEHEHHE,
ouonornveckas posb. Dotocunres. PpykTo3a KaKk H30MeEp TITIOKO3HI.

Kpaxman u nesmnono3a kKak IpUpoHble nosmMmepbl. CTpoeHHE Kpaxmajla M LEJUIIOJIO3BL.
dusnyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIMS C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHUs BEIIECTB M MX MPEBPALLCHUI: IPOBEACHHUE,
HaOJI0ICHNE U OMMCAaHUE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE HTaHoja okcuaoM Meau(Il)), MHOroaToOMHBIX CIHUPTOB
(B3aumopeiictBue ruuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (okKucieHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom menu(ll), B3ammoneiicTBre Kpaxmaiga ¢ HOJOM),
IIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA MJIU MPOYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHndyeckue coennHeHus. Pu3nyeckre U XUMHUYECKHE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpuUMepe IIMIUHA). buonormueckoe 3HaueHHE AaMUHOKHCIOT.
[TenTuae!.

benkn kak HpUpPOAHBIE BBICOKOMOJIEKYJISIPHBIE coelMHEHHUdA. llepBuuHas, BTOpUYHas H
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBa OEJIKOB: THJIPOJIN3, JeHATypalus,
KayeCTBEHHBIE PEaKMy Ha OeJIKH.

DKCrepUMEHTAIbHbIE METOJAbl M3YYEHHs BEIIECTB W HUX IpEeBpalleHui: HaONIoJeHue u
OIMCaHME JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATYypalusi OCJIKOB MPU HArpEBaHWUH, LIBETHBIE PEaKIHH
O€JKOB.

BbicokomosekyIsipHbIe COeUHEHUSA



OCHOBHbBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAUHEHMI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb NOJUMEPHU3ALNH, CPEIHAA MOJIEKYJIsApHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCUHEHUN — IIOJIMMEpU3aLUs U MOJUKOHACHCALUS.

OKCIIEpUMEHTAJIBHBIE METObl HM3Y4YCHMsI BEIIECTB M MX IPEBPAILCHUN: O3HAKOMJICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MEXINpeAMETHBIX CBA3€H NpU U3yuyeHUM opranuyeckol xumuu B 10 kiacce
OCYILLIECTBIISICTCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX IOHSATHH, Tak U
MIOHSATUH, ABJIIOIIMXCA CUCTEMHBIMU JUISI OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MTOHATHSA: SIBICHUE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHauM3, CUHTE3, Kiaccu(uKanusi, MEePUOJUYHOCTb, HAOMIONEHHE, H3MEpEHHE, OSKCIIEPUMEHT,
MOJICTIUPOBaHUE.

@dusuka: MaTepus, SHEpPrus, mMacca, aroM, dJEKTPOH, MOJEKYJA, SHEPTeTUUECKUM YPOBEHbD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEILECTBa, (PM3NYECKHE BEIUYMHBI U €AUHULBI UX
U3MEPEHUS.

buonorus: xierka, opraHusM, Ouocgepa, oOMeH BeLIECTB B OpraHusMme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BelIecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHOonorusa: NUIIEBbIE MPOMYKTHI, OCHOBBI PAallMOHAJIBHOIO IMTAHMS, MOIOLIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE IpernapaThl, MaTEpUabl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHUECKUH d7IeMeHT. AToMm. Snpo artoma, W30TONBL.  DJEKTPOHHAs  000JOYKa.
DHepreTuyeckue ypoBHH, MOAYPOBHHM. ATOMHBIE OpOMTanM, s-, p-, d- 31nemeHThl. OcoOeHHOCTH
pacnpesiesieHuss IEKTPOHOB IO OpOUTANsIM B aTOMAax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOOB.
DeKTpoHHas KOH(UTYypaLus aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucrema XuMuuyeckux a3yeMmeHros [l M.
Menpeneesa. CBs3b IEpUOINYECKOrO 3aKoHA U [lepnoanyeckoil CUCTEMbI XMMUUYECKHUX JIEMEHTOB
J. U. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB 110 TpyIHam M
nepuogaM. 3Haue€HUe NepUOINYECKOro 3aKOHa B Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBsA3b. Buabl XHMMHUYECKOH CBS3M (KOBaJEHTHAs
HEemnoJisipHas W TMOJsIpHAas, HMOHHAs, MeTaliMdeckas). MeXxaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKON CBA3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTS.
DnexTpooTpunaTenbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. TUIBl KPUCTAUIMYECKUX PpEHIETOK. 3aBHCHUMOCTh CBOWMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsaTHe o AucnepcHbIX cucTemax. VICTMHHBIE M KOJIOMJHBIE pacTBOpbl. MaccoBas moms
BEILECTBA B pacTBOpE.

Krnaccudukanus Heopranuueckux coeauHeHuil. HomeHkIaTypa HeopraHM4eCcKHX BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IIMYHBIM KJIacCaM.



Xumuueckass peakuus. Kiaccupukamuss XUMHYECKHMX pEaKUMH B HEOPraHMYECKOW U
OpraHWYEeCKONM XUMHUU. 3aKOH COXPAaHEHMSI MAacChl BELIECTB, 3aKOH COXPAaHEHMS U IPEBPALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (QakTopoB. OOpaTUMbIE PpEaKIHHU.
Xumuueckoe paBHOBecue. DakTOpbl, BIMSIOMIME HA COCTOSHHE XHUMUYECKOTO PAaBHOBECH.
[Tpunmun Jle [latensbe.

OnekrponuTnueckas auccorumanusa. CuibHble W cinadbie AIeKTposuThl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAsA, HEUTpaJIbHAsl, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOAbl H3y4YEHHUs BEIIECTB M HX NPEBPALLCHUN: JIEMOHCTpalus
tabmn «llepuonmyeckass cucremMa xumuueckux dsnemeHToB JI. M. MenpaeneeBa», W3ydeHHE
MoOJeNel KPUCTAJUIMYECKUX pElETOK, HaOMIoJAeHHe U ONHCAaHWE JIEMOHCTPAIlMOHHBIX U
mab0OpaTOPHBIX OMBITOB (pa3lioKeHHWE TMEPOKCHIA BOJAOPOJa B TPHUCYTCTBHH KaTallM3aTopa,
ONpeNETeHUE Cpeabl PaCTBOPOB BELIECTB C INMOMOILBI YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEIEHUE NPAKTUYECKOH paboThl «BrusHUe pa3nuuHbix (PakTopoB Ha
CKOPOCTbh XUMUYECKON PEAKLIUN.

Pacuérnpie 3amaun.

Pacuérel 0 ypaBHEHUSM XMMHYECKUX PEAKLMd, B TOM UYUCIE TEPMOXMMHYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHS «MACCOBAs JI0JIS1 BEILIECTBAY.

Heopranuueckasi Xumms

Hemeramnsl. [lonoxxenne HemetamioB B Ileproanyeckoil cuCTEME XMMUYECKUX 3JIEMEHTOB
JI. . MengeneeBa M OCOOCHHOCTHM CTpOCHHS aTOMOB. (Du3HuUECKHE CBOWCTBA HEMETAJUIOB.
AJtoTponust HeMEeTa/uIoB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaeposaa).

XUMUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETaIoB (TajoreHoB, cephl, a3oTa, ¢ocdopa,
yriiepojia U KpeMHUs) U UX COCIUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIIMX KUCIOT, BOJOPOIHBIX
COCIMHCHHM ).

[IpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertannel. [lonoxxenne metamnoB B [lepuogndeckoit cucreme XuMU4Yeckux 3neMenToB 1. U.
MenpeneeBa. OCOOCHHOCTH CTPOSHHUS DJJIGKTPOHHBIX O0OJOYEK aToOMOB MeTauioB. OoOmue
¢usnueckue cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIEKTPOXUMHYECKHH psll HaAMpsKEHUI
METAJIOB.

XUMUYECKHE CBOWMCTBA BaKHEWIIMX METAJUIOB (HATpWUid, Kalui, KaibIMi, MarHui,
QTFOMUHUM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U TEXHUKE.

DKCIEePUMEHTAITBHBIE METOIBI U3YyUEHHUS BEIIECTB U UX MPEBpAIICHUN: H3yYeHUE KOJUICKIIUU
«MeTansl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIIEHUE SKCIIEPUMEHTANFHBIX 3a/1a4, HAOI0IeHUE
W OINHKCAaHHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCHIA
QTIOMHHHUS C PACTBOPaMH KUCIIOT U IIeJI0Uel, KaYeCTBEHHbIE PEaKIIUK Ha KATUOHBI METAJUIOB).

Pacuérnsbie 3amaumn.

Pacuétel Macchl BemiecTBa Uil 00bEMa Ta30B MO U3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, pacYEThl MacChl (00bEMa, KOJMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMuA U )KU3Hb

Ponp xumMum B o0ecriedeHHUH SKOJIOTHYECKOM, SHEPreTUYecKol M MUIIeBOW 0e30MacHOCTH,
pa3BuTuu MeAuIUHEL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEMIECTB M XUMHUECKUX PEAKITHA.

[IpencraBnennst 00 OOUMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOTYYSHHs BAKHEUIITUX
BEIIIECTB.

UenoBek B MHpEe BELIECTB M MATEpUAJIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepualbl,
KOHCTPYKIIMOHHbIE MaTepuaibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuajibl ISl BJIEKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYEeCKHE U MUHEPATbHBIC yI0OpEHUSI.



XuMHusi U 30pOBbE YEJIOBEKA: IMpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBmia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKHU3HHU.

MexnpeaMeTHbIe CBS3U.

Peanuzarus MeXnpeIMeTHBIX CBsI3el IIPU U3yYeHUH OOIIel M HeOpraHu4ecKo XxumMuu B 11
KJIACCE OCYILIECTBIISIETCSA YEPE3 UCIOJIb30BAHNUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
MOHSATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CUHTE3, Kiaccuukanus, MEePUOJUYHOCTh, HAONIOJEHUE, JKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SBJICHUE.

®dusuka: martepus, IHEprus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOIl,
pPaZMoOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUYECKUH YpOBEHb, BEILECTBO, TEIO, O00BEM, arperaTHoe
COCTOSIHME BEILECTBA, PU3NYECKUE BEIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kjerka, oOpraHusM, O3KocuUcCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHEpabl, TOPHbIE MOPOJIBL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XMMHYECKasi MPOMBIIIJIEHHOCTb, METAJULYPIHUsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, MUILIEBAs MPOMBIIIICHHOCTb,
(dapmalieBTHYECKasl MPOMBIIUIEHHOCTh, IPOM3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHN HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOUIMMHUCS
IIporpaMM CpeaHero oémero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEeIMETHBIM U IPEIMETHBIM).
HayuHo-meTonnuyeckoil 0CHOBOM AJis pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS IPOrpaMM
CpeAHero o01ero oopazoBaHusl ABISETCS CUCTEMHO-/IESITEIbHOCTHBIHM MOIXO/.

B COOTBETCTBHHM C CHCTEMHO-IESTEIFHOCTHBIM IIOAXOOM B CTPYKTYypE JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEJHEro o0Iero oopa3oBaHus BbIJIEIEHBI
CJIEAYIOIINE COCTABIISAIOLIHE:

OCO3HaHME OOYYAIONIMMHUCSH POCCHMCKOM TpakJaHCKOM HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/IEIICHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

I[EJICHAIPABICHHOE pPa3BUTHE BHYTPEHHHX YOEXKIEHWI JIHMYHOCTH HAa OCHOBE KITFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TPAJULIMN 0a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCSI B CBOCH JIESTEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, MPUCYLIIUMH  LIE€JIOCTHOM CHCTEME XUMHYECKOIO
o0pa3zoBaHUs;

HaJINYMEe MPABOCO3HAHUS HKOJIOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yabTAThl OCBOEHHS MpeaMeTa «XUMUS» JOCTUTAIOTCA B €IMHCTBE Y4eOHOM
M BOCITUTATEIBHON NEATETHHOCTH B COOTBETCTBHHM C TYMaHHUCTHUECKHUMH, COIMOKYJIBTYPHBIMH,
JTYyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMHU M HJ€ajlaMM POCCHHCKOTO TpakIaHCKOro OOIIecTBa,
NPUHATBIMH B OOIIECTBE HOPMAMH M TPAaBHJIAMH TIOBEICHHUS, CIIOCOOCTBYIOIIUMH IIpoIleccamMm
CaMOTIO3HaHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHSI TMYHOCTH 0OYUYaIOLIHXCS.



JIMYHOCTHBIE pe3ylbTaThl OCBOCHUS TNpeaMeTa «XHMHUS» OTPaXKalT CHOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBHON U MPAKTHUECKOH 1eATEeIbHOCTH 00yUYaIoUIXCcs M0 pealn3aiy NPUHATHIX B
o0IecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

0CO3HaHMA OOYYAIOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpPaB M OOS3aHHOCTEH, YBAaKCHHUS K
3aKOHY U MPaBOMOPSAKY;

NpeACTAaBJICHUA O COHOUAJBbHBIX HOPMAax HW HOpaBWIaxX MCKINYHOCTHBIX OTHOILIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATENbHOCTH IPU CO3JAHUU YYEOHBIX IIPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHTBI JPyTruX
[IPH aHAJIM3€ Pa3IMYHBIX BUJIOB yUYEOHOMN AESITEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleI1I0 OT€YECTBEHHON XUMUU;

YB)KECHHUS K MIPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUIECKOTO MPUMEHEHUS XUMHUH,
OCO3HAaHUS TOTO, YTO AOCTH)KEHUS HAYKU €CTh Pe3yJIbTaT JJIUTENbHBIX HAOTIOACHUN, KPOIOTIUBBIX
OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IIPAKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHalu3e nH(OpMaluu
0 NCPCAOBLIX JOCTUIKCHUAX COBpeMeHHOi/JI OTECUYECTBEHHOU XUMHUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOI'0 ITOBECACHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYAlH, CBSI3aHHbBIE C XMMHYECKUMH SIBJICHUSIMH, U TIPUHUMATh
OCO3HAHHBIC PCHICHU S, OPUCHTUPYACH HA MOPAaJIbHO-HPABCTBCHHBLIC HOPMbI U ICHHOCTHU,

TOTOBHOCTH OIICHMBaTh CBOE TOBENEHUE U IMOCTYNKHA CBOMX TOBApPHUIIEH C MO3ULIUN
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHHC HOCJIG[[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MIOHUMAaHMsI LIEHHOCTEW 3J0poBOro M Oe3zomacHoro oOpa3a >KHM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

COOJTFOICHHSI TIPABUJI OE30ITACHOTO OOPAIICHHUS C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYZIOBOI1 1eATENbHOCTH;

IMOHUMAaHHWA HCHHOCTHU MMPaBUJI HHAWBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0€e301macHoro IIOBCACHUA
B CUTYallUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS MOCHEACTBUM W HENpPUSITHUS BPEAHBIX IPUBbIUEK (YIMOTPEOJICEHUS aJKOTroJis,
HApPKOTHUKOB, KYPEHHUS);

5) Tpya0BOro BOCIMTAHMSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCIENOBATENbCKONW  JIeATeIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTUX BUIAX JCITCIHLHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacTHe€ B pEIICHWH NPAKTHUECKUX 3a7ad COLHUAJIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY U3yYeHHI0 IPOodeccHil pa3IuyHOro poja, B TOM YKCJIe Ha OCHOBE
MPUMCECHCHUSA MPCIMETHBIX 3HAHWUH 110 XHUMHU,

YBXKEHHUSA K TPYY, JTIOASIM TPyJa U pe3yibTataM TPYAOBOMl IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUyaJbHOM TpaeKkTOpuu oOpa3oBaHMs, Oyayien
npodeccun U peanu3aldd COOCTBEHHBIX XKHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBAa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTHYECKH IIeJIECOO00PA3HOTO OTHOMICHUS K TMPHPOJC, KaK MCTOYHHKY CYIIIECTBOBAHUS
JKM3HHU Ha 3emiie;

IMOHUMaHUs TJI00aJILHOIO XapakTepa ISKOJIOTMYCCKHUX HpO6J’ICM, BIINSTHUSI 3KOHOMHMYCCKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBHON CPEIBI;



OCO3HaHMS HEOOXOTMMOCTH HCIIOJIb30BAHUS JOCTHKCHUA XUMHM JJIsl PEUICHUS BOIPOCOB
palMOHAIBHOTO MPUPOJOIOIb30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUN, NPUHOCAIIMX BpEH OKPYKAKOLIEH NPUPOIAHON cpene,
YMEHHSI TPOTHO3UPOBATH HEOJArONPUATHBIE HSKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHIMAEMbIX
JEUCTBUN U ITPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJICHUS, SKOJOTMYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  JKOJIOTMYECKOW  HAIPaBICHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCSI HMH B
M03HABATEIbHON, KOMMYHUKATUBHOM M COLMAIbHON MPAKTHUKE, CIIOCOOHOCTU M YMEHHS aKTHBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

c(OPMHPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOILLIECTBEHHOM MPAKTUKU;

NOHMMAaHMs CHeNU(PUKH XUMHM KaK HAyKd, OCO3HaHHA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOTO0 HAYYHOI'O MBIIUICHUS, CO3JaHUM IEJIOCTHOTO IMPEACTaBICHUS 00 OKpYy)KaroleM
MHpE KaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
po0GJieM COXpaHeHUsI IPUPOJTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH MJIi COBPEMEHHOW NMBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAMpaBICHHOCTH U BaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON
KYJIbTYpPbl, PEIIEHUU TIJI00aIbHBIX IPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBO,
SHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCeUeHUN
YCIJIOBUH YCIIEIIHOI'O TPyAa U SKOJIOIMYECKU KOM(POPTHOM KU3HU KaXA0I0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH: IOHUMaHUSA CYIIHOCTH METOJOB  IO3HAHUS,
UCTOJB3yEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh IMOJMydaeMble 3HAHUS IS
aHallM3a U OObSCHEHUS SBICHUN OKPY)KAIOIIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenatb 00OCHOBaHHBIE 3aKJIFOUYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOUIMXCS JTAHHBIX C IIEITBIO
MOJIy4EHUS JOCTOBEPHBIX BHIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIEHO MCIOIh30BaTh XUMUYECKUE 3HAHUS JIJISl peIICHHs TPoOieM B
peanbHBIX KU3HEHHBIX CUTYaLIHIX;

MHTEpeca K ITO3HAHUIO U MCCIIEOBATENBCKOM ACSITEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpPEpPhIBHOMY O00pa3oBaHHMI0O U CamMOOOpa30BaHUIO, K
aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMY;

MHTepeca K 0COOEHHOCTSAM TpyJia B pasInYHbIX cepax MpodhecCHOHATBbHON 1A TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS Y4€OHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHErO
oO1ero 0opa3oBaHus BKJIFOYAIOT:

3HaYUMBIE JUIsi (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOUIUXCS MEXAUCIUIIITMHAPHBIE
(MexXmpeMeTHbIE) 00IlIeHayuYHble OHSTHSI, OTPaKAIOIIUE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(uKy METOJO0B IMO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEPTHUsl, SBJICHHWE, TPOIIECC, CHUCTEMa, Hay4dHbId (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, UCCIIeI0OBAaHUE, HAOMIOICHNEe, H3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpcaJbHble yueOHbIE AeHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE),
obecneunBarmue GopmupoBanue (GYHKIIMOHATBFHON TPAMOTHOCTH M COLIMATBHOW KOMIIETEHIIUU
0o0yJaronuxcs;

CIIOCOOHOCTh ~ OOYYaIOIIMUXCS  HWCHOJB30BaTh  OCBOCHHBIE  MEXIMCHIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS U YHHUBEpcajbHble Yy4yeOHble JAEWCTBHS B TO3HABaTeNbHOM U
COLIMATIbHOU TIPAKTHKE.

MeranpeaMeTHbIe  pe3yJabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATBHBIMH  Y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBJIaIleHl/le YHUBEPCAJIBbHBIMU y‘leﬁHblMI/l nmo3HaBaTeJIbLHbIMU HeﬁCTBHHMH:



1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENIBHO ~ (POPMYJIMpPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNIATh LEIN JESTENbHOCTH, 3a/aBasi IapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIESIMU;

UCIOJb30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOI'O MBILIUIEHUS — BBIICIATH
XapakTepHble TIPU3HAKM TOHATUH M  yCTaHaBIMBaTh WX  B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOLINE MOHATUSA 7151 00BSACHEHUS OTJEIBHBIX (DAKTOB U ABICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOMTb JIOTUUECKUE pacCyXJeHUsl (MHAYKTHUBHBIE, 1€AYKTUBHbBIC, 110 AHAJIOTUH), BBIABIAThH
3aKOHOMEPHOCTH U IPOTUBOPEUYUsl B PACCMATPHUBAEMBIX SIBICHHSX, (OPMYJIUPOBATH BBIBOJBI U
3aKJIFOUEHNS;

IIPUMEHATh B IpOLECCE IO3HAHUSA, MCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, MPEeoOpPa30BBIBATh MOJICIBHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMMBOJI) 3JIEMEHTA,
xuMudeckas (opMyna, ypaBHEHHME XUMMUYECKOW peakUMu — TpU pelIeHHH  Yy4eOHbIX
[I03HABATENIbHBIX U NMPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbIE MOJIEIbHbBIC MPEJICTABICHUS NI
BBISIBJICHUS XapaKTEPHbIX MPU3HAKOB U3yYa€MbIX BEILECTB U XUMUYECKUX PEaKIHi.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHSI:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dbopMynHpoBaTh [ETM W 33Ja4d  UCCIEJOBAaHMS, HCIIOJIB30BaTh IMOCTABJICHHBIE H
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsI
(bopMHUPOBAaHHUS THITOTE3HI 110 MPOBEPKE MPABUIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJaJIeTh HAaBBIKAMH CAMOCTOSATEJIBHOTO IUIAHUPOBAHHUS M TPOBENCHHUS YYEHHYECKHUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOAATh 3a XOAOM IIpOLEcca, CaMOCTOSATEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GOpPMYIMPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHMS, COCTAaBJIATH OOOCHOBAHHBIA OTYET O TPOJIEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIEeNOBATEIbCKOW M TMPOSKTHOH JesTEeIHHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB peIIeHUs
MPaKTUYECKUX 3aJ]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX HCTOUYHUKAX MH(pOpMaluu (HayqHO-IIOMYJIsIpHAs IMTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHeTa), aHalIU3MpOBATH
MH(OPMALIMIO pa3IUYHbIX BHUAOB U (OpM MpeACTaBlIEHUS, KPUTHUYECKH OLIEHUBAaTh €&
JOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTB;

(¢bopMynupoBaTh 3alpochl W TNPUMEHSATh pa3IMYHblE METOAbl MpPU IOUCKE U OTOOpe
nHpopManuu, He0OXOJUMOM [T BBIMOJIHEHUS YY€OHbBIX 3a/1au ONpPeeIEHHOIO THIIA;

MpUOOpPETaTh OMNBIT MCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJIbHYIO (OpMY MpEACTaBI€HUS HHPOpPMALMK (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBAa IMpU paboTe ¢ XUMHUYECKOM
uHpopMalKei: IPUMEHATh MEXIpeaAMeTHbIE ((Pu3nYecKkre 1 MaTeMaTH4YeCKHe) 3HAKU U CUMBOJIBI,
¢dbopMyIibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U MTPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKHE CPEICTBA HATIISATHOCTH.

OgBiageHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJi€ AMAIOra W/WiM TUCKYCCHUH,
BBICKa3bIBaTh  HJEeH, (OPMYIHpPOBaTh CBOM MPEAJIOKEHUS OTHOCHUTEIbHO  BBINOJIHEHUS
IIPEIOKEHHON 3a/1a4H;



BBICTYIIATh C TIPE3CHTAllMEH pe3yNbTaTOB IM03HABATEIHHON JEATEIHHOCTH, MMOIYUYEHHBIX
CaMOCTOSITEITFHO WJIH COBMECTHO CO CBEPCTHUKAMH TIPU BBIMTOJIHEHHUH XUMHYECKOTO IKCIICPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIEJOBAHUIO CBOMCTB M3YyYaeMbIX BEILIECTB, peajM3alld Y4eOHOTO
npoekta W (OPMYIHPOBATH BBIBOJBI IO pe3yJIbTaTaM IMPOBENEHHBIX HCCICIOBAHUN IyTEM
COTJIACOBAHUS MO3UIUH B X071 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OgiaeHnne YHHUBEPCAIBLHBIMH PeryJssTHBHBIMU JIeCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENIBHYIO JESTEIHHOCTD,
ompenensas €€ UeNd W 3aa4yd, KOHTPOJMPOBATH W IO MEpe HEOOXOTUMOCTH KOPPEKTUPOBATH
IpeJUlaraéMblii  aJrOPUTM JCHCTBHM TPH BBINOJHEHHHM YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO MX pelIeHUs ¢ Y4ETOM MOJYyYCHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJTACC

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh IPEICTABICHUA O XMMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAY4HOM
KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBICHUW TPUPOABI, B (OPMHUPOBAHMH MBIIUICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIMMOM s peleHus
MPAKTUYECKUX 3aad M DSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3I0pPOBbI0 U
IIPUPOJHOM cpene;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHMM, KOTOpPas BKJIOYAET: OCHOBOIIOIATAIOIINE TTOHATHUS
(XMMHUYECKUII 3JIEMEHT, aToM, »JJEeKTpOHHas O00O0JIoYKa aToMa, MOJEKYJla, BaJleHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCT, XMMHYECKas CBsI3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaIlléHHast), MOJIb, MOJIIpPHAs Macca, MOJISIPHBIM 00BEM, YIIIepOaHbINA CKelleT, (yHKIMOHAIbHAs
IpyIIla, paguKai, U30MEpHUs, U30MEPBI, TOMOJIOTMYECKUH Psill, TOMOJIOTH, YIIE€BOAOPOIbI, KHCIOPOL
U a30TCOZAEpXKAILIUE COCIUHEHNS, MOHOMED, ITOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TeopHsl CTpoeHHus opraHumueckux Bemects A. M. byrieposa,
3aKOH COXpPAaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK XHMUHU;
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIlWe B OCHOBE ITOHMMAHHs IPUYMHHOCTH W CHCTEMHOCTH
XMMUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEIACHHUS O CBOWCTBAaX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX OPraHWYECKUX BELIECTB B OBITY M NPaKTHUECKOMN
NEATEIbHOCTH YETI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUM BBISIBIISITh XapaKTE€pPHbIE MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U
MPEBPALICHUN OPTaHUYECKUX COCTUHECHUN;

c(OPMHPOBAHHOCTh YMEHMH HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOW) (HOpMYJI OpraHU4YECKUX BELECTB U
YPaBHEHUN XMMHWYECKUX PEaKLMM, U3TOTaBIUBATH MOJAECIA MOJIEKYJ OPraHUYECKHUX BELIECTB IS
WJUTFOCTPALIMM MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAJJICKHOCTh HM3YYEHHBIX OPraHUYECKUX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K ONpEeAeNEHHOMY KiacCy/Tpynre COeIuHEeHUN
(YraeBogopoisl, KUCIOPOJ M a30TCO/AEPIKAIINE COSAUHEHHS, BHICOKOMOJIEKYIJIIPHBIE COSIMHEHMS),
naBaTh WM Ha3BaHus 1o cucremaruueckoid HomeHkinatype (IUPAC), a Ttakkxe npuBOAMUTH
TpUBMAJbHBIE HAa3BaHUS OTIENBHBIX OPraHWMYECKHX BEIIECTB (ITHJIEH, MPOMNMJIEH, aleTHUJIeH,
STWIEHTJIUKOJIb, TIULEPUH, PEHOI, popMalIbIerul, alleTaubIerul, MypaBbuHasi KUCIO0Ta, YKCYCHas



KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEAPUHOBAsi KUCIIOTA, TII0K03a, (PpyKkTo3a, KpaxMal, LEeJUI0J03a,
TJIMIIVH);

c(OPMHPOBAHHOCTh yMEHHUS OIPENENATh BUABI XHMHUYECKOH CBSI3M B OPraHHMYECKUX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHHS OPTraHUYECKUX
BeulectB A. M. BytnepoBa nnsi 0oO0bsCHEHHS 3aBHCHUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBAa TUINHMYHBIX NPEACTABUTEIEN PA3IMYHBIX KJIACCOB OPraHMUYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOIMWJICH, ameTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30J, METaHOJ], ATaHOII,
STUJICHIJIMKOJb, TJIMIEPUH, (PEHOII, aleTanblIerul, MypaBbuHas M YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, [eJUII0I03a, aMUHOYKCYCHasl KHUCIIOTa), WUIIOCTPUPOBATh F€HETHYECKYIO CBSI3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUI C HCHOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIIEBOJOPOJHOTO CHIPhsS (HE(TH,
MPUPOJAHBIN Ta3, yrojb), crnocoObl MX MepepadOTKH W MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS MO0 XUMUYECKUM YpPaBHEHHSIM (MacCChl,
00bEMa, KOITMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMH 0 M3BECTHBIM Macce, 00bEMY,
KOJHMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMOW 3HAaHHWA OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIOIb3yEMbIX B XUMUU MIPHU U3yYEHUH BEIIECTB U XUMUYECKHX sBICHUI (HaOII0eHue,
U3MEpEHUE, FKCIIEPUMEHT, MOJECIUPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMHUUYECKHUE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX XWU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C BEIIECTBAMHU U MX
IIPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHUN COOIOJIaTh MpaBWJIa IMOJb30BAHHUS XMMHYECKOW MOCYHOoN U
nabopaTOpHBEIM 000PYJOBaHUEM, a TAK)KE MpaBHJIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSMH IO BBITOIHEHUIO JTa00PaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCT YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHUYECKHUH SKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB NPU HAarpeBaHWM, IOJIyYEHUE JTHUJICHA U H3YYEHHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIUN OPraHUYECKUX BELIECTB, JIEHATypalusi OEIKOB MIPU HArpeBaHUH,
[[BETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUH C IPaBUJIAMHM TEXHUKU O€30MaCHOCTH MpU OOpaIlieHuu
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBaHUEM, MPEICTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIIEPUMEHTa B (OpMe 3alKicH ypaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAIM3UPOBATh XHUMHUUYECKYI0 HWH(MOpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeICTBa MaccoBOil nHopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh yYMEHHUIl COOMIOJAaTh MpaBHUJa OSKOJOIMYECKH I1€JIecO00pa3HOro
MOBEICHHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY’KaloIllel MPUPOJHON CpEAbl, OCO3HABATH OINACHOCTb BO3ACHCTBHS Ha >KMBBIE OPraHU3MBbI
oTpeieNIEHHBIX OPTaHUYECKUX BEILLECTB, MoHMMas cMblicia nokaszarens [IIK, noscHaTe Ha npuMepax
CIOCOOB! YMEHBIIEHUS U IPEJOTBPALICHHUS UX BPEIHOTO BO3ECHCTBUS HA OPraHU3M YEJIOBEKa;

Ui O0y4yarouMxcs C OTPaHUYEHHBIMH BO3MOMKHOCTSIMH 3[0POBBSI: YMEHHE MPUMEHSThH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBIICHHIA;

JUISL CJIETIBIX M CIAO0OBUIANIMX OOy4YalOUIMXCs: YMEHHE UCIOJb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiiis 1u1st 3anucu XumMuueckux Gopmy.

11 KJIACC



[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01ast 1 HeOpraHMUecKasi XUMHs OTPaXaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBICHUN NPHUPOAbI, B (OPMUPOBAHMHM MBIIUICHHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOW TIpaMOTHOCTH, HEOOXOAMMON [UJIsl  pellleHus
IIPAKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOIHOM CpeJie;

BJIAJICHUE CUCTEMON XMMMYECKUX 3HAHMM, KOTOpasl BKJIIOYAET: OCHOBOIIOIATAIOIINE ITOHATUS
(XMMUYECKHUIl 3JIEMEHT, aTOM, U30TOI, S-, P-, d- MEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJISIDHBIH 00BEM, BaJCHTHOCTb, OJJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBsA3b (KOBaJEeHTHAas, HWOHHAs, METaJUIMYecKas, BOJOPOJAHAs), KpHCTAJUIMYECKas
pemérka,  TUNBl  XMMHUYECKMX  pPEaKLMi,  pacTBOp,  BJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
3IEKTPOJUTUYECKAS AUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOIN peaKkuy,
XMMHUYECKOE pABHOBECHE); TEOPUM U 3aKOHBl (TEOpUsl AJIEKTPOJIMTUYECKON JUCCOLMALNU,
nepuoanueckuil 3akoH /. 1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELECTB, 3aKOH COXPAHEHUS
U IMPEBPALICHUS PHEPIHMM IPU XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK
XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIINE B OCHOBE TIOHUMAHHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, (AKTOJIOTUYECKUE CBEIACHHMS O CBOWCTBAaX, COCTaBe, IIOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUN BA)KHEWUIIUX HEOPraHWYEeCKUX BEHIECTB B OBITY M IPAKTHUECKON
JEeATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISBIISTh XapaKTEPHbIE MPU3HAKU TOHATUH, YCTaHABIUBATh UX
B3alMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPU OMMCAHUN HEOPraHUYECKHUX BEILECTB
U UX NPEBPALLEHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BAaTh XHMHUYECKYI0 CHMBOJIMKY Ui COCTAaBJICHUS
(dbopMyIl BEIIeCTB U ypaBHEHUI XUMHUYECKUX peakiluii, cucreMatuieckyto HomeHkinatypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHMS OTJEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIi ras, YrieKuciblid ras,
aMMHUaK, raiéHasl U3BeCThb, HEraléHas U3BeCTh, IUTHEBAS COJA, MTUPUT U JPYTHE);

c(OPMHPOBAHHOCTH YMEHHH ONpPENEeNIiATh BAICHTHOCTh U CTEIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIUHEHUSIX PA3JIMYHOTO COCTaBa, BHUJI XMMHUYECKOW CBSI3U (KOBaJIEHTHAasi, MOHHAS,
METaJIJINYECKasi, BOJOPOJHAsA) B COEAMHEHHUSAX, THUI KPUCTAUIMYECKOW PEIIETKH KOHKPETHOI'O
BelleCTBA (aTOMHas, MOJIEKYJIIpHas, WOHHAs, METaJUINYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHUN;

c(OPMHPOBAHHOCTh YMEHMI YCTaHABIMBAThH NMPUHAIEKHOCTh HEOPTaHUUECKUX BEIECTB IO
X COCTaBy K OIpeneI€HHOMY KiacCy/Tpylie COeIWHEHUN (TpOoCThble BellecTBa — METaJIbl U
HEMEeTaJlJIbl, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THAPOKCHIBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PacKphIBATh CMBICT Tiepuoanueckoro 3akona [[. . Menneneera
U IEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIOLIYI0, O0BICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 nepuonos Ilepnoanueckoit cucrembl xumuueckux 3nemeHToB [[. 1. Menneneesa,
UCIOJIb3YSl MOHSTUSI «S-, P-, d-3JEKTPOHHBIE OpOUTAINY», «IHEPreTUUECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COCIMHEHHUH IO MepuojaMm u
rpynmaM [lepuoanueckoil cucteMsl XUMHUYECKUX 3i1eMeHTOB []. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (OMMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA
HEOPraHWYECKNX BEIIECTB pA3JINYHBIX KJIACCOB, IMOATBEPKIATh CYILECTBOBAHUE I'€HETHYECKOU
CBA3M MEXKJYy HEOPraHMYEeCKMMH BEIIECTBAMU C IIOMOILBIO YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XUMHUYECKHE PEAKIMH MO PA3TUYHBIM
MpU3HaKaM (YUCIIy U COCTaBY PEarupyrouIux BEHIECTB, TEINIOBOMY 3P PEKTy peakiuu, U3MEHEHUIO
CTEIeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIINU, YUACTHIO KaTaau3aTopa);



c(hOpMUPOBAHHOCTh YMEHUHN COCTaBISTh YPAaBHEHUS PEAKIMI Pa3NUYHBIX TUIIOB, TIOJHBIC U
COKpalI€HHbIE YpaBHEHHS peaklUUid HOHHOTO OOMEHa, YYUTHIBAas YCIIOBUS, NMPU KOTOPBIX STH
peaKuuu UAyT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUII MPOBOIUTH PEAKIIMH, MOATBEPHKAAIOIINE KaUYeCTBEHHbIN COCTaB
Pa3IMYHBIX HEOPIraHUYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AIEKTPOHHOrO OalaHca ATHX PEeaKIHii;

c(OPMHUPOBAHHOCTh YMECHHU OOBSCHSATH 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW pPEaKIUd OT
pa3nuuHbIX (DAKTOPOB; XapakTep CMEHICHHs XHUMHYECKOrOo paBHOBECHSI B 3aBUCHMOCTHU OT
BHemHero Bo3zeiicTBus (nmpuniun Jle [laTensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE IPOLECCHI, JEKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUST CEPHOM KHCIOTHI, aMMHakKa, a Takxke C(HOPMUPOBAHHOCTh
npejcTaBieHuit 00 OOIIMX Hay4YHBIX MPUHIUINAX M SKOJOTHYECKHX MpodiieMax XHUMHYECKOIro
MPOU3BOJCTBA;

cOpPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUUCICHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKIIMSIX,
Macchl BelIecTBa WM 00BbEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM O0bEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKLIWHU BEIIECTB, TEIJIOBOTO d(PQeKTa peakuyd Ha OCHOBE 3aKOHOB
COXpaHEHUs MACChl BEUIECTB, IPEBPAILLIECHUS U COXPAHEHUS SHEPTUU;

c(OPMUPOBAHHOCTh YMEHHI COOJIIOJIaTh TPAaBWJIA IOJB30BAHMS XHMHUYECKOW TOCYIOH W
1abopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHiia OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATb W BBINOJIHATH XUMHUYECKUH HKCHEPUMEHT
(paznokeHue nepokcuaa BOAOPOJa B MPUCYTCTBUU KaTaJIW3aTopa, ONPEAEICHUE CPEIbl paCTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE Pa3lWYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHYECKON PEeaKINK, peaKllni HOHHOTO 0OMEHA, KaueCTBECHHBIC PEAKIIUU Ha CyIb(aT-, KapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTUOH aMMOHHS, PELICHUE SKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Mertamnsly u «Hemertamwib») B COOTBETCTBUM C TMpaBUJIAMU TEXHUKH OE€30MACHOCTH TIPH
oOpallleHuu ¢ BelIeCTBaMU U JIabOpaTOPHBIM O0OpYyIOBaHUEM, TMPEICTABIATH Pe3yIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B ¢GOpMe 3anuch ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA U
(GbopMynHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHHI KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYI0 HH(MOpmaImio,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKALUU, IHTepHET U Ipyrux);

c(OPMUPOBAHHOCTh yYMEHUH COOJIOJaTh MpaBHJIA SKOJOTMYECKH 11eJeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOW JEATENHHOCTH B ILEISAX COXPAaHEHHUS CBOETO 370POBbI H
OKpY>Kalollle MPUPOAHON Cpelibl, OCO3HABATH OIMACHOCTh BO3JCWUCTBUSA Ha >KUBBIC OpPTraHU3MBbI
OTpeAeNEHHBIX BEIIeCTB, MoHUMas cmbicn mokazatens [1JIK, moscHAT, Ha mpuMepax CHocoObI
YMEHBIIEHUS W MPEIOTBPALICHUS UX BPEIHOIO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui OOy4arouuxcss C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHHUE MPHUMEHSThH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJ[aX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUM;

JUISL CJETIBIX U CNAOOBUIAIIMX OOYYaIOUIMXCS: YMEHHE UCIOIb30BaTh Pelbe)HO-TOUCUHYIO
cuctemy obo3naueHuit JI. bpaiins mist 3anucu XuMudeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HanmenoBanu | KosmuecTBo yacos DJIEeKTPOHHbBIE
°
€ pa3esioB u (un¢posbie)
n/ Becer = Konrpoubusl | Ilpakrnyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NPOrpamMmsbl pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer
OpraHuYeCKOM Bubnuoreka LIOK
xumuu. Teopust https://m.edso00.ru/3686e6f
1.1 CTPOCHUS 3 0 0 5 bubnmmoreka [IOK
OpraHUYECKUX https://m.edsoo.ru/9e595¢cb
COeMHEHHUII A. 8
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasl
[IpenenbHble bubnuoreka [JOK
2.1 yTIEBOIOPOIbI 2 0 0 https://m.edsoo0.ru/d69df65
— aJIKaHbl 0
Henpenenbubie
YIJI€BOAOPOIbI: bubnnorexka HOK
2.2 aJIKEHBI, 6 0 1 https://m.edso0o.ru/d69df65
aJIKaINEHEI, 0
AIIKUHBI
ApomMaTudecku bubmuoreka [JOK
2.3 e 2 0 0 https://m.edsoo.ru/d69df65
YTIIEBOIOPOIbI 0
[IpupoaHbie
HCTOYHUKHU bu6nuoreka [IOK
2.4 YTJIEBOJIOPOIOB 3 1 0 https://m.edsoo.ru/d69df65
U uX 0
nepepaboTka
Uroro no pazaeny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHUust
but6mmoreka [IOK
Cnuprsl.
3.1 3 0 0 https://m.edsoo.ru/d69df65
deHon
0
3.2 Anbaerumapl. 7 0 1 bu6nuoreka [IOK




KapOonoBsie https://m.edso0.ru/d69df65
KHCIIOTEI. 0
CrnoxxHble
3¢upsI
bu6nmoreka [IOK
33 VrieBoanl 3 2 0 https://m.edso0.ru/d69df65
0
Hroro no pazneny 13
Pasznen 4. A3oTconepikaniue opraHuyeckue coeIuHeHus
AMUHBEI. bu6nuoreka [IOK
4.1 AMUHOKHCIIOT 3 0 0 https://m.edso0o.ru/d69df65
bl. benku 0
Wroro no pazneny 3
Paszgea S. BoicokomoJieKky/JIIpHbIE COeIUHEHUSA
ITnacTMacchl. bubnnoreka IIOK
5.1 Kayuyxku. 2 0 0 https://m.edsoo0.ru/d69df65
Bonokna 0
Wroro no pazneny 2
OBLIEE
KOJIMYECTBO
34 3 2
YACOB I10
ITPOI'PAMME
11 KJIACC
N HaunmenoBanu | KoamuyecTBo yacoB DJIeKTPOHHbIE
© | e pa3aesioB u (uudpoBbIe)
n/ Bcer Konrtpoubsnsl | I[IpakTnueckn
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoThI
NMPOrpaMmbl pecypchl
Paznen 1. Teopernyeckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepnonnuecku
1 3aKOH U bu6nuoreka [IOK
1.1 [Tepuonnuecka 3 0 0 https://m.edsoo.ru/2dd57{2
g cUcTEMA 4
XUMHYECKHUX
3neMeHTOB /I.
H. MenneneeBa
1.2 Crpoenue 4 0 0 bu6morexa LIOK




BEIIICCTBA. https://m.edsoo.ru/2dd572
Muoroo6pasue 4
BEIIIECTB
bu6nmoreka [IOK
XuMHUYECKHeE
1.3 6 https://m.edsoo.ru/2dd57f2
peaxkuuu 4
bu6nmoreka [IOK
Uroro no pazueny 13 https://m.edsoo.ru/2dd572

4

Paznen 2. Heoprannuyeckasi XuMus

bu6nmoreka [IOK
2.1 Merauib 6 https://m.edsoo.ru/2dd57f2
4
bubnuoreka LIOK
2.2 Hemetannsr 9 https://m.edsoo.ru/2dd57f2
4
CBs3b
HEOpPraHUYEeCKU bubnuoreka [JOK
2.3 X" 2 https://m.edsoo.ru/2dd57f2
OpPraHMYECKHX 4
BEILIECTB
bubnuorexa [JOK
Uroro no pazneny 17 https://m.edsoo.ru/2dd57f2
4
Pa3pen 3. Xumus 1 ;Ku3HbL
bu6nuoreka [IOK
Xumus u
3.1 4 https://m.edsoo.ru/2dd57{2
JKU3Hb
4
Hroro no pazneny 4
OBLIEE
KOJIMYECTBO 34
YACOBIIO

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontposbnubie | I[IpakTnueckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
IIpeamer oprann4ecKko XUMuH, €
1 BO3HUKHOBEHHE, PA3BUTHE U 1 0 0 bubmmorexa [IOK
P 03.09.2025 | https://m.edsoo.ru/3686e6f5
3HAYCHUE
Teopust cTpoeHHS OpraHUIECKHX
2 coequHenunit A. M. Byrneposa, eé 1 0 0 bubmorexa LIOK
- V- DYTICPORa, 10.09.2025 |  https://m.edsoo.ru/9e595¢b8
OCHOBHBIC TTOJIOKCHHUS
[IpencraBnenue o knaccuukanum
OpPraHMYECKUX BEIIECTB.
3 Homenknarypa (cucrematuueckas) u 1 0 0 bubmorexa LIOK
oP 17.09.2025 | https://m.edsoo.ru/c212dd21
TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, | 0 0 bubnnorexa [JOK
TOMOJIOTUYECKUH PAL 24.09.2025 | https://m.edsoo.ru/25a14636
5 Mertan 1 5TaH — npocTenime | 0 0 bubmuoreka [IOK
MPEICTAaBUTENHN ATKAHOB 01.10.2025 | https://m.edsoo.ru/25a14636
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 0 0 bubnmnorexa [JOK
CBOICTBA 08.10.2025 | https://m.edsoo.ru/273b0ale
7 OTUieH U IPONUIeH — IpocTeiine 1 0 0 bubmuorexa [IOK
MPEICTAaBUTENN ATKEHOB 15.10.2025 | https://m.edso0o.ru/21069ccd
g [IpakTuueckas padora Ne 1. 1 0 | bubmuoteka [IOK
«[TonyyeHue >THIIEHA U U3YYECHHE €TI0 22.10.2025 | https://m.edsoo.ru/0941eed8




CBOWCTB»

Anxanuensl. byranuen-1,3 u

CBA3b

9 Metunoyranuen-1,3. [lonyuenue bubamorexa LOK
. o . 05.11.2025 |  https://m.edsoo.ru/04298c0a
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUM PS/I. bubmmoreka [JOK
ALIETUJIEH — NPOCTEUIIHNI 12.11.2025 | https://m.edsoo.ru/68bbccdc
MIPEJICTaBUTEINb aTKUHOB
1 Brruncnenus no ypaBHEHUIO Bbu6mmoteka [JOK
XUMHUYECKON peaKuu 19.11.2025 | https://m.edsoo.ru/5db8e526
12 ApeHbl: 6EH30J1 U TOIYOJI. Bbu6moreka [JOK
TOKCUYHOCTH apEHOB 26.11.2025 | https://m.edsoo.ru/a92a7094
I'enetnyeckas CBSI3b YTIEBOJOPOAOB,
13
MIPUHAIISKAINX K Pa3IMYHbIM 03.12.2025
KJlaccam
[IpupoaHbIe HCTOYHUKHT
14 YTJII€BOIOPOAOB: IPUPOAHBIN ra3 u bubmuoreka [IOK
MONyTHBIE He(TSIHBIC Ta3bl, HEPTh U 10.12.2025 | https://m.eds00.ru/69b3398b
MPOJYKTHI €€ nepepadoTKu
[IpupoiHbIE HICTOYHUKHT
15 YIJIEBOJOPOIOB: IPUPOAHBIN a3 U bubnmnoreka [HOK
MONyTHBIE He(DTSIHBIC Ta3bl, HEPTh U 17.12.2025 | https://m.edsoo.ru/21f9de78
MPOAYKTHI €€ mepepaboTKH
16 KonrtponsHas pabota no pasaeny bubmuoreka [JOK
«YTIIeBOIOPOABD) 24.12.2025 | https://m.eds00.ru/95¢9e298
[IpenenpHBIE OTHOATOMHBIEC CITUPTHI:
17 METaHOJI U 3TaHoJI. Bonoponnas Bubmmorexa [IOK
- DOAoPOA 14.01.2026 | https://m.edsoo.ru/df04cScd




MHOroaroMHsbI€ CIIUPTHI:

bub6nmoreka [IOK

18
STUJICHIJIMKOJIb U TJIMLEPUH 21.01.2026 | https://m.edsoo.ru/ee4d84aa
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
19 (du3nUecKre U XUMHUIECKIE CBOHCTBA bubmorexa [IOK
’ 28.01.2026 | https://m.edsoo.ru/2ce726f8
MIPUMEHEHHE
20 Anpaerunsl: GopManbaeTU U bubmmoreka [JOK
aneTanpaerug. AueTon 04.02.2026 | https://m.edsoo.ru/b139beaa
OHOOCHOBHBIE TIPEIETbHBIE
21 KapOOHOBBIE KHUCIIOTHI: MypaBbAHAS U Bubmiorexa HOK
P - MYP 11.02.2026 | https://m.edsoo.ru/fecObl113
yYKCyCHas
[IpakTuueckas padorta Ne 2.
22 «CBOHCTBa pacTBOpPa YKCYCHOH Bubmiorexa HOK
P pa yRey 18.02.2026 | https://m.edsoo.ru/486671fb
KHACIOTBDY
CteapuHOBas U OJICMHOBAsI KUCJIOTHI,
23 KaK IIpeACTaBUTEIIN BEICIIIUX Bubmuorexa IOK
pel 25.02.2026 | https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCJIOT
Mb11a KaK COJIM BBICHIAX
24 KapOOHOBBIX KUCJIOT, ©X MOIOIIIEE Bubmiorexa IIOK
13 ’ HI 04.03.2026 | https://m.edso00.ru/3¢566565
nelicTBre
CnoxxHbie 3(hUpBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KUCIIOT. I maponus Bubmaorexa IIOK
P ’ P 11.03.2026 | https://m.edsoo.ru/adfffe6d
CIIOKHBIX 3(hpHpOB
26 Kupsr: runponns, NpuMeHEHHE, bubnmnoreka [HOK
OuosIornyeckas poJib KHUPOB 18.03.2026 | https://m.edsoo.ru/al9c5b98
VYTeBoibl: COCTaB, KacCU(pUKAITHS.
27 Baxkueiinime npencTraBuTeNu: bubmmorexa LIOK
el ' 25.03.2026 | https://m.edsoo.ru/7a9693al
TIII0K03a, PpyKTO3a, caxapo3a
28 Kpaxman u nemironosa kak bubmuoteka [IOK




IIPUPOIHBIE ITOJIUMEPHI 08.04.2026 | https://m.edsoo.ru/72a04508
Kontposnbnas paboTa no pazaeny
«Kucnopoxnconep:xamue bubnuoreka [JOK
29 1 1 0
OpPraHUYECKUE COCTUHEHUS/ 15.04.2026 | https://m.edsoo.ru/42c6678e
Bcepoccuiickas npoBepouHas pabota
OOm1ast xapaKTepUCTHKA
30 a30TCO/AEPKAIINX OPTAHUYECKUX | | 0 bubmmoreka [JOK
coenuHeHui / Beepocceniickas 22.04.2026 | https://m.edsoo.ru/efa7e6ca
MpoBepoyHasi paboTa
bubnunoreka LIOK
31 A : 1 0 0
MUHBI: METHTAMIH 1 T 29.04.2026 | https://m.edsoo.ru/efa7e6ca
AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpraHMYEeCKUEe COCTUHEHUS, UX
32 Ouosorudeckoe 3HadcHue. [lenTumabt 1 0 0 bubmmorexa [TOK
' o 06.05.2026 | https://m.edsoo.ru/d1773e80
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
13 OCHOBHBIC TIOHSATHS] XUMHUHU | 0 0 bubnuoreka [{OK
BBICOKOMOJIEKYJIIPHBIX COCUHEHNN 13.05.2026 | https://m.edsoo.ru/7aa63ebd
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEUHEHUN 1 0 0 bubmorexa HOK
P A ’ 20.05.2026 | https://m.edsoo.ru/246103ec
[TnacTMacchl, Kayqyku, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 )
[TPOTPAMME
11 KJIACC
Ne KoummyecrBo yacos Jara DJIEeKTPOHHBIE
Tema ypoka
n/n Bcero Koutpoabubie | IlpakTuyeckune | HM3yUeHUA uupposeie
padoThI padoThI o0pa3oBaTejibHbIE




pecypchbl

XUMAYECKAHN DJIEMEHT. ATOM.

bubnunoreka LIOK

DnekTpoHHas KOHGUTypalus aTOMOB 05.09.2025 | https://m.edsoo.ru/59c112ee

Ilepronnueckuii 3aKOH U

[Tepuoanueckas cucteMa XUMHYECKUX

snemeHToB M. . MengeneeBa, ux buGnuorexa [IOK

N . 12.09.2025 | https://m.edso00.ru/16957c01

CBSI3b C COBPEMEHHOI1 Teopueit

CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

XUMHUYECKHUX AJIEMEHTOB U UX

COEMHEHUH N0 TPyNIlaM U IEPUOIAM. bubnnorexa [JOK

3HavYeHHE MEPUOINIECKOTO 3aKOHA U 19.09.2025 | https://m.edsoo.ru/f8468927

CUCTEMBI XUMHUUYECKHX 3jieMeHTOoB JI.1.

MeHnzeneeBa B pa3BUTUU HAYKU

Crtpoenue BemecTBa. XuMHUUIeCKast

CBsI3b, €€ BUJIbI; MEXAHU3MBI bu6mmoteka IIOK

00pa3oBaHMs KOBAJIGHTHOM CBSI3U. 26.09.2025 | https://m.edsoo.ru/5a8072af

Bonoponnas cea3b

BanenTtHoOCTS.

ONEeKTpOOTpULATENBHOCTD. CTENEHb bubmuoreka [IOK

OKHcIeHus. BeecTsa MOJIEKYISIPHOTO 03.10.2025 |  https://m.edsoo.ru/3d2ca093

Y HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

VcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. bubmmorexa [TOK
10.10.2025 | https://m.edsoo.ru/da2¢70e4

MaccoBas 07151 BeliecTBa B pacTBOpe

Knaccudukanus XuMHUYeCKUX peakuuit

B HEOPraHWYECKOW U OPraHUYEeCKON brbmorexa [OK
17.10.2025 | https://m.edsoo.ru/6335cdd2

XHMUH. 3aKOH COXPAaHCHUS MACChI




BEILECTB; 3aKOH COXPAaHEHUs U
IIPEBPALLCHNS] SJHEPTUU TIPU
XUMUYECKHUX PEaKLUAX

Ckopoctb peakiuu. OOpaTumMbie

bubnunoreka LIOK

8
peakuuu. XMMUYECKOE PABHOBECHE 24.10.2025 | https://m.edso00.ru/30952f9b
[IpakTuueckas padora Ne 1. «Bnusiaue
9 a3JIMYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa [IOK
P . P P 07.11.2025 | https://m.edsoo.ru/3bf34e17
XUMUYECKON PEaKIIUN»
DIIEKTPOTUTHIECKAs JUCCOIHALTHSI.
[TonsiTHE O BOJIOPOTHOM MOKa3aTese
10 (pH) pactBopa. Peakiiuu noHHOTO Bubmuorexa IOK
PP ba. 14.11.2025 | https://m.edsoo.ru/5f766bdf
obmena. ['uapoau3 opraHuyecKux u
HEOPTraHWYECKUX BEIECTB
OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC
11 eakiuu. [TorsTrue 00 35mekTpon3e bubmmorexa [TOK
DEAKHHH. p\, 21.11.2025 | https://m.eds00.ru/56226060
pacIijiaBoB U PaCTBOPOB COJICH
12 KonTponbHas pabora no pasaeny bubmuoreka [IOK
«Teopernveckre OCHOBbI XUMUW) 28.11.2025 | https://m.edsoo.ru/a8a0a930
MeTtamnsl, UX IOJIOKEHHE B
[Tepuoandeckoii cucTeMe XUMHUECKUX
13 aneMeHToB /1. 1. Menneneesa u bubmuorexa [JOK
O0COOCHHOCTH CTPOCHHUS aTOMOB. 05.12.2025 | https://m.edso0.ru/9839¢c16¢
O6mue ¢puznueckre cBOCTBa
METaJIJIOB
CnuiaBbl METAJIOB.
14 DJIEKTPOXUMHUYECKUHN PsiJT HAMTPSHKEHUI bubmorexa LOK
P P P 12.12.2025 | https://m.edsoo.ru/42b872¢3
METaJIJIOB
15 XuMHYECKHe CBOMCTBA BaKHEHIIINX but6mmoreka [IOK




METaJIOB (HATPHH, KT, KalIbIUH, 19.12.2025 | https://m.edsoo.ru/e12c26b3
MarHui, aJllOMUHUN) U UX COSAMHEHUHN

16 XUMHYECKUE CBOWCTBA XpOMa, MEIU U bubnmnoreka HOK
HUX COSINHCHUMN 26.12.2025 | https://m.edsoo.ru/991 1bef3

17 XuMHYECKUE CBOMCTBA IIMHKA, Kelle3a bubnunoreka LIOK
U UX COCIUHCHUN 16.01.2026 | https://m.edsoo.ru/1b7f8741
[IpakTuyeckas padora Ne 2. "Perenne

18 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME buGnuorexa LIOK

23.01.2026 = https://m.edsoo.ru/a6e352ea
«Metamis»"
HemeTamibl, ux moJI0KEHUE B

19 [lepuoauueckoit cucreMe XUMUYECKUX bubnunoreka LIOK
sneMeHToB . 1. Menaeneera u 30.01.2026 | https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS aTOMOB
®duznyeckue CBOMCTBA HEMETAILIIOB.

20 AmoTponust HEeMETauIoB (Ha IpUMeEpe bubnuoreka [{OK
KHCII0pOJ1a, cephl, (hocdopa 1 06.02.2026 | https://m.edsoo.ru/ef92c91c
yriieposia)

)1 XuMHYecKre CBOMCTBA raJIOrCHOB, bu6nmorexa LIOK
Cephl U UX COCTMHEHUI 13.02.2026 | https://m.edsoo.ru/4e223795

2 XuMudeckye CBOMCTBA a30Ta, bu6nunorexa LIOK
dbocdopa 1 UxX COeTUHEHU 20.02.2026 | https://m.edsoo.ru/badd2255

bu6mmoreka IIOK

73 XHUMHYECKUE CBOMCTBA yIIIepoa, https://m.edsoo.ru/1eb19f9e
KPEMHUS U UX COEIMHEHUM 27.02.2026 = bubmuoreka [IOK

https://m.edsoo.ru/143558ab
. bubnunorexa LIOK

24 TIpuMeHeHHe BKHEHIIMX HEMETAIIOB https://m.edsoo.ru/393cdac0

1 UX COEIUHEHNN 06.03.2026

https://m.edsoo.ru/5823cefb




O00011IeHNE U CUCTEMATHU3ALUS
3HaHui 1o Teme «Hemeramnby.

25 Brpluucnenus no ypaBHEHUAM bubmmorexa LIOK
. 13.03.2026 | https://m.edsoo.ru/6e864db5
XUMUYECKUX PEaKui u
TEPMOXUMHYECKHE PACUETHI
Knaccudukanus 1 HoMeHKIaTypa
26 HEOPraHWYECKUX COETUHEHUI. bubnmoreka [JOK
['eneTnyeckasi CBA3b HEOPraHUYECKUX 20.03.2026 | https://m.edsoo.ru/bf9e108d
BEIIECTB, Pa3IMYHbIX KJIACCOB
[TpakTnueckas padora Ne 3. «Pemienue
27 SKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe bubmmorexa [IOK
" " 27.03.2026 = https://m.edsoo.ru/8175ac3f
Hemerannsr"»
bubnunoreka LIOK
73 KonTponbhas pabota no remam https://m.edsoo.ru/d0484c76
«Metamnel» u «HemeTaaab 10.04.2026 | bubmuoreka [IOK
https://m.edsoo.ru/83f63ea3
Heopranuueckue u opranndeckue
29 kucioTel. Heoprannueckue u brbmmorexa [TOK
17.04.2026 | https://m.edsoo.ru/8175ac3f
OpraHUYECKHE OCHOBAHUS
AMoTepHbIe HEOpraHUYECKHe U
30 OpraHUYEeCKUE COCANHEHUS. bubmmnoreka HOK
I'eneTnyeckas CBA3b HEOPraHUYECKUX 24.04.2026 | https://m.edsoo.ru/8175ac3f
Y OpPraHUYECKUX BEILIECTB
Ponp xumun B obecrieueHun
a1 HKOJIOTUYECKOM, IHEPTeTUUECKON U bubnmnoreka [JOK
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI 08.05.2026 | https://m.edsoo.ru/2e45a44f
METUTTHBI
1 [IpencraBnenus: 00 0OMKUX HAYYHBIX bubnunorexa LIOK
MIPUHIMUIIAX TPOMBIIIEHHOTO 15.05.2026 | https://m.edsoo.ru/080fe1f0




MOJIYYCHHA BayKHEHIITNX BCUICCTB

3 YenoBek B MUpE BELIECTB U | bubnmnoreka HOK
MaTepHUAJIOB 22.05.2026 | https://m.eds00.ru/61e69003
bu6nmoreka [IOK
34 XHMITT H 310pOBbE HENOBeKa ! 26.05.2026 https://m.edsoo.ru/1f7b5bd2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

1

TeopeTnueckre OCHOBbI OPraHU4YEeCKOH XUMHUHU

1.1

ChopMUpOBAaHHOCTD TMPEACTABICHHA O XHUMHYECKON COCTABIISIFOIICH
€CTECTBEHHOHAaY4YHON KapTUHBI MHUpPA, POJIM XUMHUU B NO3HAHUU SIBJICHUU
Opuponbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKUIMOHATIBLHOM  TPaMOTHOCTH,  HEOOXOAMMOW  JUIsi  pelIeHUs
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 3[I0POBBIO U IPUPOTHOM cperie

1.2

1.3

Bnagenue cucremoil XMMMYECKMX  3HAHUK, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAr Al LIUE MOHATHUSA (Monexkyina, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCIEHUS, XUMUUYECKAsl CBS3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSpHbIE ~ 00BEM,  YIJIEpOJHBIM  CKEJerT,
byHKIMOHATBHAS TPYIITA, PaJAUKall, H30MEPHS, H30MEPhl, TOMOJIOTUYECKUMA
psAn, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U  a30TCOAEpIKallue
COeMHEHUS, OMOJIOTMYECKH aKTHBHBbIC BellecTBa (YIJIEBOABI, KHPHI,
0eyiku), MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYIISIPHBIE
COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHUS
opraHmyeckux  BemectB  A.M. ByrtnepoBa), = 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (PAKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, TMOJy4YeHHH U O€30MacHOM UCIOJIB30BAHUU  BaXKHEUIITUX
HEOPraHMYECKUX W OPTaHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU

ACATCIIBHOCTH 4YCJIOBCKA

ChopMupoBaHHOCTh YMEHMH BBISBIIATH XapaKTEpPHbIC MPU3HAKU MOHATHH,
YCTaHaBIUBAaTh HX B3aUMOCBS3b, HCIIOIb30BAaTh COOTBETCTBYIOLINE
MOHATUS IIPY ONIMCAHUU COCTaBa, CTPOCHHUSI U IPEBPAILEHUN OPraHUYECKUX

COeTMHEHNN

1.4

c(OpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsi
COCTAaBJIEHUS  MOJIEKYJSIDHBIX  H CTPYKTYPHBIX (pa3BépHyTOH,
COKpaIEHHON) (hOpMYIT OpraHUYECKHUX BEUIECTB M YPABHEHHH XUMUYECKIX
peakiuii, U3roTaBlMBaTh MOJIEIM MOJIEKYJ OPTraHWYECKUX BEIIECTB s

HINTIOCTpal UX XUMHUYCCKOI'0 U MPOCTPAHCTBEHHOTO CTPOCHUS




L.5

ChopMupoBaHHOCTH YMEHHH YCTaHABIMBATH MPUHATICKHOCTD U3YUYSCHHBIX
OPraHWYECKUX BEUIECTB IO HUX COCTABY M CTPOCHUIO K ONpPENEIEHHOMY
Kjaccy  (rpymme) — coeauHeHW#  (YIVIEBOAOPOIbI,  KUCIOPOJ U
a30TCOJEpPIKAIIME COEOUHEHMS, BBICOKOMOJICKYJISIDHBIE COEIUHEHUS),

JlaBaTh UM Ha3BaHUs 10 cuctemMatuyeckoit HomeHkiatype (IUPAC)

L.5

ChopMUpOBAaHHOCTh yMEHHUS ONPEACIATh BUABI XUMHUYECKOW CBS3H B

OpraHUYECKUX COCTMHECHUSIX (OJMHAPHBIC U KpaTHbBIE)

1.6

2.1

2.2

ChopMupoBaHHOCTH YMEHHS NPHUMEHSTH: IOJIOKEHUS TEOPUU CTPOCHHS
opranndeckux BemectB A.M. byrnepoBa 111 0ObsICHEHUS 3aBUCHUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl

BCIICCTB

Yrneronopoasl. Kucmopoacoaepskaiye 1 a30TCoAepKalifue OpraHuIecKue

COCIMHEHUS. BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

ChopMUpOBaHHOCTb YMEHHH NPUBOAWTH TPUBUAIbHBIE HA3BAHUA
OT/ENbHBIX OPTraHWYECKUX BEIIECTB (ITWICH, TNPOMUJICH, alleTUJICH,
STWJICHIJIUKONb, TIUUEpUH, QeHon, GopManbAerui, aleTaabIerus,
MypaBbUHAas  KHUCJIOTa, YKCYCHas KHCIOTa, OJICMHOBash  KHUCIOTa,

CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, IeJUII0II03a, TIUIHH)

CdopmMupoBaHHOCTH YMEHUH  XapaKTepuU3OBaTh COCTaB, CTPOECHHE,
¢uznUeckue W XUMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTEICH
pa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, OSTHIICH,
NpOMWIeH, aineTwieH, OyramueH-1,3, wertundyraauen-1,3, OeHzodn,
METaHOJ, O9TaHOJ, OJTUJICHTIUKONb, TIUIEPHUH, (EHOI, aleTalbIeru],
MypaBbMHAs M YKCYCHasi KHUCJOTBHI, TJIIOKO3a, Kpaxmal, IeJUIi0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

24

ChopMHUpPOBAaHHOCT, YMEHHS WLUIIOCTPUPOBATh TEHETHYECKYIO CBS3h
MEXIY TUIIUYHBIMHU MPECTABUTEIISIMUA PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEILIECTB YPAaBHEHHUSIMU COOTBETCTBYIOLIMX XUMHUYECKHX PpPEAKIUN C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

CdopmMupoBaHHOCTH YMEHUS XapaKTEpU30BaTh HMCTOYHHUKHU
YTII€BOJOPOAHOTO ChIphsl (HEDTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI HX

nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE TPOTYKTOB MEpepadoTKU

XUMHS U KU3Hb. PacyéTel

3.1

ChopMHUpPOBAaHHOCT, YMEHHM BIIaJIeTh CHUCTEMOW 3HAHWUN OO0 OCHOBHBIX
METOJIaX HAy4yHOrO IIO3HAHUs, UCIOJIB3YyEMBIX B XMMHUU IPU HU3YYECHUU
BEIIIECTB M XUMUYECKUX SBJICHUH (HAOII0JIeHIE, U3MEPEHUE, IKCTICPUMEHT,

MO)I@J'IHpOBaHI/Ie), HUCIIOJIB30BaTh CHCTCEMHBIC XHMHYCCKHEC 3HAHUA JJIA




IMPUHATHA peIJ_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C

BCIIECTBAMU 1 UX ITPUMCHCHHUEM

3.2
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ChopMupoBaHHOCTH ~ yMEHUW  COONIOJATh  TMpaBuUjia  IMOJIH30BAHUS
XUMHUYECKON MOCYI0H U J1abopaTOPHBIM 000PYIOBAHHUEM, a TAKXKe MpaBuiIa
oOpallleHuss C BelIECTBAMH B COOTBETCTBUM C HHCTPYKUMSIMH IO

BBITIOJTHCHH IO JIa60paTOpHBIX XUMHNYCCKHUX OIIBITOB

CdopMUpOBaHHOCTh YMEHUH IUJIAHUPOBATh W BBHITIOTHATh XUMHYECKHN
SKCIICPUMCHT (HpeBpameHI/m OpTraHu4YCCKUX BCHICCTB IIPU HArpCBaHHHU,
MOJyYCHUE ATHIICHA M W3YYEHHUE €ro CBOMCTB, KaueCTBEHHBIC PEAKIIMU
OpPraHUYeCKUX BEIIECTB, JCHATYpalusi OCIIKOB MPH HArpeBaHUH, IIBETHHIC
peakiuu OEIKOB) B COOTBETCTBHM C MPABHJIAMH TEXHHKU OE30MAaCHOCTH
npu  OOpameHWH C BEIIECTBAMH H  JIA0OPATOPHBIM 00OPYJIOBAHHEM;
NPECTaBIATh PE3YJIbTaThl XUMUYECKOTO IKCIEPUMEHTa B (popme 3amucu
YPaBHEHHI COOTBETCTBYIOIIUX pEaKIUil u (GOpPMyIUpOBaTh BBHIBOJBI HA

OCHOBE 9THX PE3yJIbTaTOB

CdopMUpOBaHHOCTh YMEHHI MPOBOAWTH BBIYMCICHHUS MO XMUMHYECKUM
ypaBHEHUsAM (Macchl, 00BbEMA, KOJMYECTBA HCXOJHOTO BEIIECTBA WIIU
MPOJYKTA PEAKINH 110 U3BECTHBIM Macce, 00bEMY, KOIHYECTBY OAHOTO U3

HCXOJHBIX BCHICCTB UJIHN IIPOAYKTOB peaKL[I/II/I)

3.5

3.6

11 KITACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ KPpUTHYCCKN AHAJIMU3UPOBATE XHUMUUYCCKYIO
I/IH(1)OpMaI_II/IIO, MoJIy4a€Myro M3 pa3HbIX HCTOYHHKOB (Cpe,Z[CTBa MacCoOBOM

uH(popmanuu, cetb UHTEpHET U 1pyrue)

ChopMupoBaHHOCT  YMEHMH  cOOJIOAATh  NpaBUiIa  SKOJIOTHYECKU
11€J1€c000pa3HOr0 MOBEIEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LIESIX
COXPAaHEHHsI CBOETO 3J0pOBbsI M OKPYXAlOIleW IPUPOJHOM CpEnsbl,
0CO3HaBaTh OMACHOCTb BO3JICHCTBHS Ha KUBbIE OPraHU3MBbI OIPEIeIEHHBIX
OpPraHMYeCKHX BelIEeCTB, MOHMMas cMblica mnokaszatens [1JIK (mpexenbHO
JOTYCTUMOM  KOHIIEHTpAaI[MH), TOSCHATh Ha IpPUMEpPax  CIOCOOBI
YMCHBUICHUA U NPCAOTBPALICHUA UX BPCAHOTO BO3H€ﬁCTBHﬂ Ha OpraHu3M

YCJIOBCKaA

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

TeopeTnyeckrie OCHOBbI XUMUHU



1.1

1.2

1.3

1.4

Bianenne  cucreMolM  XMMUMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XMMHUYECKUN DJIEMEHT, aTOM, 3JEKTPOHHAas
00oJI04YKa atoma, s-, p-, d-3JEeKTPOHHbIE OpPOUTAIN aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTD, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHh OKUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJLSIPHBIA OO0BEM, KpHCTaLTUIeCKas
peméTka, TUIbl XUMUYECKUX PeaKkil (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbIE,
9K30- U DHJOTEPMUYECKHE, pEaKlUHWh HOHHOro OOMEHa), pacTBOp,
ANEKTPOJIUTBI,  HEIIEKTPOJIUTBHI,  BJCKTPOJMTUYECKAs  JUCCOLMAIUS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEAKIINN, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS ANEKTPOIUTUYECKON TUCCOIMALINY,
[Tepuomnueckuii 3axkon [[.JI. MengeneeBa, 3aKOH COXPaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYCCKHHA  SI3BIK  XUMHH, (PAKTOJIOTHUYCCKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYCHUN B OE30MIACHOM HCIIOJIh30BAHUU
BaOXHEUIIMX HEOPraHWYECKHX BEUIECTB B OBITY U  INPAKTHUECKOU

ACATCIIbHOCTH YCII0OBCKA

ChopmupoBaHHOCTh YMEHUUN BBISBISATH XapaKTepHbIE MPU3HAKK U
B3aUMOCBSA3b M3YUCHHBIX TMOHSATUH, TMPUMEHATH COOTBETCTBYIOIINE
MOHSATHUSA TPU OMUCAHUU CTPOCHUSI M CBOMCTB HEOPTraHWYECKHUX BEIIECTB U
WX TpEeBpallleHU#; BBIABIATh B3aMMOCBSI3b XHMHUYECKUX 3HAHHHA C

NOHATUAMU U MPEACTABICHUAMU APYI'UX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

Bnagenue OCHOBHBIMH METOJaMH HAay4YHOT'O TIIO3HAHUA BCIIECTB U
XUMHNYCCKHX SIBJICHUM (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJICIUPOBAHNE)

ChopmupoBaHHOCTE YMEHUN ONpPENENsITh BAJICHTHOCTh U  CTENEHb
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB B COCAUHEHMSIX PA3IMYHOTO COCTAaBa,
BHJI XHMMHYECKOW CBA3M (KOBAJICHTHAas, WOHHAs, MeTa/uInuecKas,
BOJAOPOJHAs) B  COEIMHEHUSAX, THUN  KPUCTALTUYECKOW  PEIETKH
KOHKPETHOTO BelecTBa (aromHas, MOJIEKYJIIpHAas, HOHHAs,

MeTaJuTHIecKas)

1.5

ChopMHupoBaHHOCTh yYMEHUW OINpEAENsATh XapaKTep Cpenbl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

1.7

CdopMUpOBaHHOCTH YMEHHUSI KJIIACCU(PUITUPOBATH XUMUUYECKHUE PEAKIIUU TIO
pa3IUYHBIM TIPU3HAKaM (YUCIYy W COCTaBY pEarupyrolux BEIIECTB,
TerioBoMy J(PQeKTy peakiuu, HU3MEHEHUIO0 CTeleHeHd OKUCICHUS

9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuun, y4aCTuro KaTanmaTopa)

ChopMupOBaHHOCTh YMEHHUH COCTABIIATh YPAaBHEHHs PEAaKUUH Pa3IHUHBIX

TUIIOB, TOJIHbIE U COKpAlll€HHbIE ypaBHEHUs peaklMii MOHHOTO OOMEHa,




YUUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHIIA

1.8

1.9

ChopMupoBaHHOCTh YMEHHH NPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM  COCTaB  PA3IMYHBIX  HEOPTAaHMYECKUX  BEILECTB,
pacno3HaBaTh OIBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOIIUME B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB
ChopmupoBaHHOCTh yMEHUN PpacCKphIBaTh CYHIHOCTH OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUN IMOCPEACTBOM COCTABJICHHUS SJIEKTPOHHOTO

OayaHca 3TUX peakIun

1.10

ChopmupoBaHHOCTE ~ YMEHUH  OOBSCHATH  3aBHUCHMOCTH  CKOPOCTH

XUMUAYECKOH peaKkIy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE ~ YMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHYECKOTO PABHOBECUS B 3aBHUCHMOCTH OT BHENIHETO BO3JICHCTBUS

(npunnun Jle [larense)

2.1

22

06111351 H HCOpraHU4CCKasd XUMUA

CdopmupoBaHHOCTh YMEHUHN pacKpbiBaTh cMbIcH [leproandeckoro 3akoHa
J.. MengeneeBa W JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO,

OOBSICHUTENIFHYIO U TIPOTHOCTHYECKYIO (DYHKITHH

CpopMUpPOBaHHOCT, YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX 31eMeHTOB 1—4 mepuonoB Ilepuoanueckoit cuctemsl
xuMuyeckux 3neMeHnToB .M. MenaeneeBa, ucnonb3ys MOHATUS «S-, p-, d-
JNEKTPOHHBIE  OpOUTANNY», «IHEPreTUYECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHs CBOIMCTB XUMHYECKHX DJJIEMEHTOB U HX
COCIMHEHMM 10 mnepuojgam u rpynmaMm Ilepuoaudeckoil  cuCTeMBI

XUMHYECKUX 3neMeHTOoB J[.J1. MeHneneeBra

2.3

ChopmupoBaHHOCTh YMEHHMIl XapakTepu3oBaTh (ONMUCHIBATH) 0OIIME
XMMHMYECKHE CBOMCTBA HEOPraHMYECKHX BELIECTB PAa3JINYHBIX KJIACCOB,
MIOATBEPK1aTh CYLIECTBOBAHME  TE€HETUYECKOU CBA3M  MEXIY
HEOpraHUYeCKUMU BElIECTBAMU c MOMOLUIBIO ypaBHEHUM

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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2.5

CdopmupoBaHHOCTH yMEHUHI yCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB II0 HMX COCTaBY K OIPEACIEHHOMY Kiaccy
(rpymnmne) coequHEHWH (TMPOCThIE BEHIECTBA — METAUIBI U HEMETAJUIBL,

OKCH/IbI, OCHOBAaHMSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COIIH )

ChopMupoOBaHHOCTh YMEHHI HCIOIB30BaTh XUMMHUYECKYIO CUMBOJIUKY JUIS
cocTaBieHUs] (OpPMYI BEUIECTB U YpaBHEHUH XUMHYECKHX peakluH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS

OTACJIbHBIX HCOPraHUYCCKHUX BCIICCTB (yT apHBIfI ras, yTJ'IeKI/ICJ'IHﬁ ras,



aMMMaK, raim€Has U3BECTb, HETallEHAs W3BECTh, MUTHEBAS COJA, TUPUT U

Jpyrue)

2.6

ChopmupoBaHHOCTE YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOWCTBA HEOPraHMUYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIaTh CYILIECTBOBaHHE TeHETHYECKOI CBSI3U MEXIy
HEOPraHUYECKUMU BEILIECTBAMU c MTOMOIIbIO ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

2.8

ChopMupoBaHHOCTh YMEHHMH IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUH
SKCHEPUMEHT (pa3jIoKEHHE IEpPOKCUAa BOAOPOJAa B  IPUCYTCTBUHU
KaTaJn3aropa, OIpEeAE]CHUE Cpelbl PacTBOPOB BELIECTB C IOMOLIbIO
YHUBEPCAIBHOTO MHANKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON PEaKIfy, Peakii HOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIIUU
Ha cynbdar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KATUOH aMMOHHUS, PELICHNE
SKCHEPUMEHTANbHBIX 3ajad 1o TeMaM «Mertamasl» u «Hemeramiel») B
COOTBETCTBUM C MpaBUJIaAMH TEXHUKU OE€30MacCHOCTH Mpu OOpallleHuu C
BELIECTBAMU U JIAOOPaTOPHBIM 000PYAOBAHUEM; NIPEACTABIIATH PE3YIbTATHI
XMMHUYECKOI0  3KCIIepUMeHTa B (QopMe  3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peaKkUud U (HOpMyIHpOBaTh BBHIBOJBI HA OCHOBE 3THUX

pe3yJIbTaTOB

ChopmupoBaHHOCTH ~ yMEHUH  COONIOAATH  TIpaBWia  MOJIH30BAHUS
XMMHUYECKOH NOCY10H U 1abopaTOPHBIM 000PYJOBaHUEM, a TAaK)Ke IIPaBUiIa
OoOpamlieHuss ¢ BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSIMH IO

BBITTOJIHCHUTO Ha60paT0pHBIX XUMHWYCCKHUX OIIBITOB
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ChopmupoBaHHOCTh YMEHHI XapakTepHU30BaThb XUMHUYECKHE MPOIECCHI,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO TIOMYyYEHUS CEPHON KUCIIOTHI,
aMMHaka, a Takke CQPOPMHUPOBAHHOCTh TMPEACTABICHUN 00 0O0Imx
HAayYHBIX TIPUHIMIIAX W O3KOJOTHYECKHX TpoOJieMaX XHUMHUYECKOTO

IIPpOU3BOACTBA

XUMHUS U KU3HB. PacuéTtrl

3.1

ChopMHUpPOBAaHHOCTh TPEACTABICHUH O XUMHUYECKOHW COCTaBISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MUpA, POJIM XMMHUHM B MO3HAHUU SIBIICHUU
NpUPObl, B (POPMUPOBAHUU MBIIUICHUS W KYJbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ TPAMOTHOCTH,  HEOOXOOUMOW  AJisi  pPEelIeHHS
MPaKTUYECKUX 3a7a4 M DSKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpejie

3.2

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ KPUTHYCCKHU AHAJIMU3UPOBATL XHUMHUYCCKYIO

nH(pOpMaLIKIO, TOTYy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeAcTBa MaccOBOM




KOMMYHHKAIUH, ceTh IHTepHeT U apyrue)
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ChopmupoBaHHOCTE ~ yMEHUH  COONMIOATh  MpaBWiIa  DKOJOTUYECKU
11€J1ecO00pa3HOro MOBENEHUS B OBITY M TPYIOBOW JESATEIBHOCTH B LENAX

COXPAHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIIEH MPUPOTHON CpeIbl
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Oco3HaBaTh OMMAaCHOCTH BO3HCﬁCTBHﬂ Ha JKXUBBIC OPraHU3MbI Ol'IpCI[eJ'IéHHBIX
BCIICCTB, IIOHUMAss CMBICJI IIOKa3aTEIsd H]_IK, IIOSACHATE Ha IIPpUMEpaAxX
CIIOCOOBI YMCHBIICHUA U MPCAOTBPALICHHUA UX BPCAHOI'O BO3JCHUCTBUS Ha

OpraHu3m 4CJIO0BCKa

3.5

ChopMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIUYUCICHHS C HUCHOJIH30BAHUEM
MOHATHSI «MaccoBasi J0JIsl BELLECTBA B pPAacTBOPE», OOBEMHBIX OTHOLIECHUM
ra3oB IPU XUMHUYECKUX PEAKLHUAX, MACChl BEIIECTBA UM 00BbEMA Ia30B 10
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM O0O0BEMY OJHOrO Wu3
YYaCTBYIOIIMX B PEAKIUHM BEIIECTB, TEIUIOBOro 3(ddexra peaxknum Ha
OCHOBE 3aKOHOB COXPAHEHMS MacChl BEUIECTB, IPEBPAILECHNUS U COXPAHEHUS

OHCPIUH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC
Kona IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

[Ipenmer opranumyeckol XuUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYEHUE B

1.1 MOJIYYCHHUHN HOBBIX BCHICCTB W MAaTCPpUAIIOB. Teopm{ CTPOCHUA OpPTraHUYCCKUX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykTypHble  (OpMynbl OpraHMYecKUX BemiecTB. ['omosorus, u30MepHsl.

1.2 Xumu4deckas CBSI3b B OpraHn4Y€CKUX COCIUHCHUAX — OJUHAPHBIC U KPAaTHBLIC CBA3H.

[IpencraBnenue o kinaccupUKauy OpraHuYeCKUX BELIECTB

1.3

Homenknatypa opraHm4eckux COEIMHEHUH (CHUCTeMaTHyecKas) M TpUBHAJIbHBIE

Ha3BaHUS Ba)KHEUIITNX HpeHCTaBHTeﬂeﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

2 Vri1eBo10pOIBI

AJIKaHBI: COCTaB M CTPOCHME, TOMOJOTUYECKUM psf. MeTaH M 3TaH — mpocTenmue

2.1 NMpEACTAaBUTCIIN AJIKAHOB: (I)I/I3I/ILICCKI/IC U XMMHYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA

2.2

(peakuuu

n FOpeHI/IH), HaXO0KACHUC B ITPUPOAC, IMOJTYUCHUC U TPUMCHCHUC

ANKEHEI: cOCTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAan. OTUjIeH Hu MMPOMUJICH —

HpOCTCfIIJ.IHC OpCACTABUTCIIM  AJIKCHOB! (I)I/IBI/I‘-IGCKI/IC H XHUMHUYECKHE CBOMCTBa

TUAPHUPOBAHUA, TaJIOrCHUPOBaHUs, ruaparanuu, OKUCJICHUA n

HOJ'II/IMepI/ISaHI/II/I), IMMOJIY4YCHHEC U IPUMEHCHUEC



2.3
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Anxanuensl: OyraameH-1,3 u  wmerunOyraguen-1,3: cTpoeHue, BakHeHIIne
XMMHYECKHe CBOHCTBa (peakuus mnonumepusanuu). llodydeHue CHHTETHYECKOTO

KaydyKa U pe3HHbI

ANKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, I'OMOJIOTMUECKUH psia. ALETHIEH —
IPOCTEHIIMKM  NpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (U3HYECKHE U
XMMHUYECKHE CBOMCTBa (peakluu TMIPUPOBAHMS, TaJOr€HUpPOBAHMs, TUApaTaIUH,

TOpPEHMSI), IOJIyUYEHUE U IPUMEHEHUE

2.5

Apensbl. benson: cocras, ctpoeHue, GU3NYECKHe U XMMUYECKHE CBOMCTBA (peakUuuu
raJJOTCHUPOBAHUS M HUTPOBAHM), IOJIY4YEHHE M INpUMEHeHHue. Toiyois: cocCTaB,
CTpoeHue, (pU3MUeCKue M XHUMHUYECKHE CBOWCTBA (peaklUM TaJOreHUPOBaHUA HU
HUTPOBAaHU), OJyYEHUE U IPUMEHEHHE. TOKCUUHOCTh apeHOB. I'eHeTnueckast CBs3b

MEXIy YIJIEBOJOPOAAMH, IPUHAMICKALIMMY K Pa3IuYHbIM KJIaccaM

2.6

[TpupoHbIe MCTOYHUKH YIIEBOAOPOAOB. [IpuponHblii ra3 U momyTHbIE HeQTSIHBIE
razel. Hepthr u e€ mpoucxoxaeaue. CrocoObl mepepaboTKu HepTH: TEeperoHka,
KPEKUHI (T€pMUYECKHUH, KaTanuTtudeckuit), nuponus. IlpoaykTsl mnepepaboTku
He(TH, MX MPUMEHEHHE B MPOMBIIUICHHOCTM M B ObITy. KameHHbIl yroiap u

IIPOJYKTHI €r0 NepepadboTKu

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNs

3.1

3.2
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[IpenenpHBIC OJHOATOMHBIC CIUPTHI. METAaHON W ITAHON: CTPOCHHUE, QU3HUECKUE H
XUMHYECKHE CBOMCTBA (PEAKIIMM C aKTUBHBIMH METAJUIAMH, TaJOT€HOBOJIOPOJIaMH,
rOpeHue), MpuMeHeHne. BolopoIHbIe CBSA3M MEX]ly MOJICKYJIaMU CIIUPTOB. JlelicTBurE
METaHOJla Y OJTaHONAa Ha OpraHu3M dejoBeka. MHOToOaTOMHBIE CIUPTHL.
OTWICHIJIMKONb ¥ TJIMIEPUH: CTPOCHHE, (PU3UYECKHE W XHMHUYECKHE CBOWCTBA
(B3auMoJielicTBHE CO IIEJIOYHBIMH METa/llaMH, Ka4deCTBCHHAs peakmus Ha
MHOTOaTOMHBIE CIIUPTHI). [[eficTBue Ha opranu3M yenoBeka. [[puMeHeHue riuiepruHa
Y THJICHTITUKOJIS

@DeHo: CTPOCHHE MOJEKYIbl, (PU3HUYECKHe U XMMHYECKHE CBOMCTBA. TOKCHYHOCTH
¢benona. [Ipumenenue genomna

Anpnerunpl U KeToHbL. DopMainbAerui, aleTaibJeTHA: CTpOeHHEe, (PU3UYecKHe H
XUMHYECKHE CBOWCTBA (pEaKIMH OKWCICHHS W BOCCTAaHOBIICHUS, Kad4eCTBEHHBIC

peaxkuun), noy4eHrue u NpuMeHeHue
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3.5

OnIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsT M YKCYyCHas
KHCJIOTBI: CTPOCHHE, (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE ISt
KJIacca KUCJIOT, peakius dTepu(UKaIin), MOIyIeHne U npuMeHenne. CteapruHoBas U
OJIEMHOBAsI KUCIOTHI KaK MPEICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

CrnoxHble >QUpHl Kak TPOU3BOAHBIC KAapOOHOBBIX KHCIOT. [MIpONM3 CIOKHBIX



s¢upoB. Kupsl. ['maponus xupos. [Ipumenenune xupoB. bruongoruueckas poib )KUpoB

3.6

4.1

VYrneBoabl: coctaB, Kiaccu(UKaIMs yrieBOJOB (MOHO-, IH- W TOJHCAXapUIbI).
I'moko3a — mpocTedImnii MOHOCAaxapua: OCOOCHHOCTH CTPOSHHSI MOJICKYJIBI,
(dbu3MYecKue W XMMHUYECKHUE CBOMCTBa (B3amMmopeicTBue ¢ ruapokcuaom memu(Il),
OKHCJICHUE aMMHa4YHBbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBIeHUE, OpOKECHUE
TJIIOKO3bI), HAaXOXKJIEHHWE B TPHPOJAE, NPHUMEHEHHE, OWOJOrHYecKas poJb.
®dorocunre3. Dpykro3a Kak wu30oMep TIOKO3bl. Kpaxman u 1memwmonosa Kak
npupojHbie moauMmepsl. CTpoeHHME Kpaxmalia U IeiuTonio3bl.  dusmdeckue u

XHMHYECKHE CBOMCTBA KpaxmaJia (FI/I,I[pOJ'II/IB, KauCCTBCHHAs pCaKIusA C I/IOI[OM)
A3OTCO,Z[€p)KaH_II/IC OpPraHNn4€CKUC COCANHCHUA

AMUHOKHUCIOTBl KaK aM@oOTepHble OpraHuyeckue coefuHeHus. Dusznyeckue Hu
XUMUYECKHE CBOWMCTBA AMUHOKHUCIOT (Ha mpuMmepe IHIMHa). buonornueckoe

3HAYCHHUEC aMUHOKUCIIOT. HGHTI/IHBI

4.2

5.1

benkn kak IMPpUPOAHBIC BHICOKOMOJICKYJIAPHBIC COCIUHCHUS. HepBI/I‘-IHaﬂ, BTOpHUYHaA
U TpCTHUYHAA CTPYKTYpa 0enkoB. XHUMHYECKHE CBOWCTBA OEJKOB: TuapoJus,

ACHATYypalusl, KAYECTBCHHBIC PCAKIINU Ha OenKHu
BLICOKOMOHeKy.]'IﬂpHHe COCIUHCHUA

OCHOBHBIE TTOHSTHSA XUMHH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁZ MOHOMCD, ITOJIUMED,
CTPYKTYPHOC 3BCHO, CTCICHb IMOJIUMCpPU3AlIUU, CPCAHAA MOJICKYJIApHass Macca.
OcHoBHBIC MCTOJbl CUHTC3a BEICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'I — NoJIMMEpus3anus u

IIOJIMKOHACHCAIUA

5.2

3KCH€pI/IM€HTaJ'H)HBIe METOJBbI HN3YUCHUA BCIICCTB n nux HpeBpaHIeHI/II\/III
O3HAKOMJICHUE C 06pa3I_[aMI/I MNpUPOAHBIX U HCKYCCTBCHHBLIX BOJIOKOH, IIIIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

11 KITACC

Kon

1.1

HpOBepﬂeM bIi 3JIEeMEHT coacpkaHus

TeOpeTI/IquKHe OCHOBBI XMMHUH

XuMUYecKui areMeHT. AToM. Sapo aToma, H30TOIBI. DIEKTPOHHAs 000J0YKa.
DHepreTUYecKue ypOBHU, TOIYPOBHHU. ATOMHBIE OpOWTANH, S-, p-, d-dJE€MEHTHI.
OcoOeHHOCTH pacripeiefieHus] 3JIEKTPOHOB MO OpOUTAIIM B aTOMax 3JIEMEHTOB

MEPBLIX I-ICTBIpéX nepruoaos. SHeKTpOHHaH KOH(I)I/IpraLII/I}I aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema XMMH4YeCcKHX 3yeMmeHToB JI.U.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa U Ilepmonnueckoil  cUCTEMBI
xuMuyeckux dieMeHToB J[.MI. MenzeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUSA

aTOMOB. 33KOHOMepHOCTI/I W3MCHEHHMS CBOMCTB XHMHYECKHX DJJIEMEHTOB H




06p&3y€MBIX HWMU NPOCTHIX U CIOXKHBIX BCHICCTB 110 I'PyIIiaM 1 Iepruogam. 3HayeHue

NEPUOANYCCKOI'0 3aKOHAa B pa3BUTHHU HAYKH

1.3

1.4

Crpoenue BemecTBa. XUMHUECKasi CBA3b. BUIIBI XUMHYECKOW CBSI3M (KOBAJICHTHAS
HENoJIsipHasl W MOJsIpHasi, MOHHAsA, MeTauindeckas). VOHBbI: KaTHMOHBI U AHUOHBIL.
MexaHu3mbl 00pa30BaHusl KOBAJIGHTHOW XUMHUYECKOW CBSI3U (OOMEHHBIN U JJOHOPHO-

akienTopHseIil). Bomopoanas cBs3b

BanentHoctb. DnekTpooTpunaTenbHOCTh. CTENeHb OKUCICHUS

L.5

1.6

1.7

BemiectBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BEILIECTBA. THMBl KPUCTAINYECKMX PEIIETOK. 3aBHUCHUMOCTb CBOMCTBA
BEIIECTB OT THUIA KpUCTAIIMYECKOM peméTku. [loHaTHe O AUCHEepCHBIX CHCTeMax.
VcTuHHBIE U KOJUIOUIHBIE pacTBOPHI. MaccoBasi 10151 BEIIeCTBa B PACTBOPE
Knaccudukanus HeopraHmdeckux coeauHeHuil. HomeHKIaTypa HEOpPraHUYECKUX
BEIICCTB

Xumuyeckas peakuus. Kinaccupukanus XMMHUYECKUX PEaKIUil B HEOPraHMYeCKOH 1
OpraHMYECKON XUMHUHU. 3aKOH COXpPAHEHHS MacChl BEUIECTB, 3aKOH COXPAHEHHUS U

MMpEBpaAlICHUA SHCPTHUU ITPU XUMHUYCCKUX PCAKIHAX

1.8

CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XumHueckoe paBHoBecue. @axkToppl, BIUSIOLIME Ha

COCTOSIHAE XUMHUUYECKOro paBHOBecus. [Ipuniun Jle [llarense

1.10

OnexrposmtHyeckas quccouuanys. CuibHble U ci1adble 21eKTposuThl. Cpena BOAHBIX

pacTBOPOB BCUICCTB: KUCJIAsd, HeﬁTpaﬂBHaﬁ, menoyHas. Peakiium MOHHOTO obOMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC peaKknuun

2.1

Heopr AHNYCCKasad XUMHUA

Hemeramnel. IlonoxeHne HemeTalloB B HepnonﬂquKoﬁ CHUCTEMEC XHMHYCCKHX
JJICMCHTOB I[I/I MeHnpeneeBa u 0COOEHHOCTH CTPOCHUSA AaTOMOB. dusnueckue

CBOMCTBA HEMETAUIOB. AJIIOTPONMS HEMETAIIOB (Ha NpUMEpPE KUCIOPOAa, CEpBI,

dbocdopa u yriaeposa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAKHEHIITUX HEMETANIOB (TaJIOT€HOB, CEPHI, a30Ta, Gocdopa,
yriaepojaa M KPeMHHS) U UX COSAMHCHUU (OKCHIOB, KHCIOPOJICOACPKAMUX KUCIOT,

BOJOPOJHBIX COGHHHCHHﬁ). HpI/IMeHeHI/IC BaKHEHUIIINX HEMETAIIJIOB U UX COCTUHEHMI

Meramibl.  [lonoxenue wertamioB B Ilepuoanmdeckoid cucTeMe XMMUYECKUX
anemenToB .M. MenneneeBa. OcoOEHHOCTH CTPOEHUS D3JIEKTPOHHBIX 000J0YEK
atomMoB MetauioB. OOmue ¢usnueckue cBoicTBa MeTaioB. CIulaBbl METAJUIOB.

DIIEKTPOXUMHUYECKUH DSl HAIPSKEHU METAJIIOB

2.4

XWMHUYECKHE CBOMCTBAa BAXKHEWIIMX META/UIOB (HATPUM, KA, KaJIbIMK, MarHWUi,

QTIOMUHHMA, IUHK, XpOM, XKeJIe30, MeIAb) U HX coeauHeHwi. OOmmme CcrocoObl



MOJIy4YCHHA MCTAJIJIOB. HpI/IMeHeHI/IC MCTAJJIOB B 6I:ITy U TCXHHUKC

25 I'eneTnyeckas CBSI3b HCOPTraHN4YCCKUX BCUICCTB, IMNPHHAJIC)KAIIUX K Pa3IMYHbIM

Ki1acCaM

3 XUMHS U )KU3Hb

Ponp xumMum B 0O0ECHEUYEHHWH HKOJIOTHYECKOW, DSHEPreTUYeCKOW U THIINEBOM
3.1 0e30MacHOCTH, pPa3BUTHM MeAULMHBL. [loHSATHE O HAy4YHBIX METOJax MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ

[IpencraBinenus o0 OOWMX HAYYHBIX HPUHIMIIAX IPOMBIIUICHHOIO IOJY4EHHs
Ba)XHEHIIMX BeulecTB. YenoBeKk B MHUpe BELIECTB M MaTepUaAlIoOB: BaKHEHIIne
32 CTPOUTENIbHbIE MaTepHallbl, KOHCTPYKLMOHHBIE MaTepuaibl, Kpacku, CTEKIIO,
KepaMHuKa, MaTepualibl JUIsl J3JEKTPOHUKHM, HAHOMAaTepuasbl, OPraHUYECKUE U

MHUHCPAJIBbHBIC y,[[06peHI/I$I

XuMus u 3A0POBLEC UCIIOBCKA: IIpaBHJIa UCITOJIb30BAHUS JICKAPCTBCHHLBIX IIPCIIapPaToOB,

33 [mpaBujia 0€3011aCHOTO MCITOIb30BaHUS [perapaToB OBITOBOM XHMHH B MMOBCEIHEBHOM

KHU3HU

YYEBHO-METOJUYECKOE OBECIIEYUEHUME OBPA3OBATEJIbHOI'O IIPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus. 10 xknacc. ['abpuensu O.C., Octpoymos W.I'., Cnaakos C.A. AkiponepHoe o0IIecTBO
«M3nmarenbcTBO «lIpocBemenune»

* Xumus. 11 knacc. ['abpuensn O.C., Octpoymos U.T'., CnagkoB C.A. AkimonepHoe 001IeCTBO
«M3nmarenbcTBO «lIpocBemenune»

METOJUYECKUE MATEPHUAJIBI JJIS1 YUUTEJISA

. O.C.T'abpuensn, ['.I".JIpicoBa «Xumus Meroandeckoe nocodue — 6a30Bbii ypoBeHb» - M.: JIpoda
2022 ron.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O011ast XuMHusl B TeCTaX, 3aa4ax, yupaxkHeHusx. 11 kmace»
— M.: [Ipoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTponsHbie 1
IIPOBEPOUYHBIE PaOOTHI K yueOHUKy». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacTonbHast kHura ajis
yuutensi». Hacts 1 — M.: JIpoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.Beeaenckas «Xumus 11 knacc: HactonpHast kHuUra 1y1st
yuutensi». Yacts 2 — M.: JIpoda, 2022 roa.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azeta «Xumus» u cailt 11 yuurens «5 uny Ha ypoK XUMHN»
http://him.1september.ru Equnas xomnexiust LIOP: TIpenMerHas KomeKust « XAMHUSI
http://school-collection.edu.ru/collection/chemistry
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