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IlosicHUTeIbLHAS 3aIIUCKA

Pabouyast nporpaMMa o XMMHM Ha yPOBEHb CPEAHEro o01ero o0pa3oBaHus Ui 00y4aromuxcs

10-11-x xmaccoB MKOYVY «Kukepunckas COLL» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

®enepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpaszoBanuu B Poccuiickoii
Denepauun»;

npukaza MwuHoOpHayku oT 17.05.2012 Ne 413 «OO0 ytBepxneHun QenepaabHOTO
roCy/apCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 oOIIero oopa3oBaHus» (c
W3MEHEHUSMH, BHECEHHBIMH MpHKa3oM Munmpocsemierus ot 12.08.2022 Ne 732);
npukaza Munnpocsenienus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHHH (enepanbHOiM
00pa30BaTeNbHON MPOTrPaMMBI CPETHETO O0IIero 00pa3oBaHUNY,

npukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «OO6 yrtBepxkaenuu I[lopsiaka
OpraHu3alil M OCYIIECTBIECHUS OOPa30BaTEIbHOW JEATEIbHOCTH 110 OCHOBHBIM
o01eo0pa3oBaTesIbHBIM MPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HayaJlbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHUI»;

Konnenmuu npenogaBanust yaeOHOTO peaMeTa « XUMUSD;

KoHnenmmu 3Ko10ruueckoro o0pa3oBaHus B CHCTEME O0IIero 00pa3oBaHus;

CIl 2.4.3648-20 «CaHuTapHO-3MMIEMHOIOIMYECKHE TpeOOBaHUS K OpraHU3alsIM
BOCIIUTAaHUS W OOY4YeHMs, OTAbIXa U O3J0POBICHHUA JeTed U  MOJIOJCKM»,
YTBEPKICHHBIX TIOCTAHOBJIECHUEM IJIaBHOI'O CaHUTapHOTo Bpaya oT 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «['urneHndeckue HOPMATHBBI U TPEOOBAHHUS K OOCCIICUCHHIO
Oe3omacHocTH U (WnM) OE3BPEAHOCTH ISl YeloBeka (haKTOPOB Cpedbl OOHTAaHUMY,
YTBEPKIEHHBIX IOCTAHOBJIEHUEM IVIABHOI'O CAaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;
y4eOHoTo 1m1ana cpeanero odmiero oopazosanusi MKOYVY «Kukepunckas COLLy;
dbenepaibHON pabodeil mporpaMMbl MO ydeOHOMY TMpeAMeTy «XuMus» 0a30BOro

YPOBHSL.

Pabouass mporpamma OpUEHTHpOBaHAa Ha IEJEBblE NPUOPUTETHI, CHOPMYJIUPOBAHHBIE B

dbenepanbHON pabodveil mporpaMMe BOCIUTAHUS M B paboueld mporpamme Bocrnutanus MKOY

«Kukepunckas COLLD.

[Iporpamma 1Mo XMMHHM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs pa3padOoTaHa Ha OCHOBE

®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoit deneparumny,

TpeOOBaHUI K pe3yjibTaTaM OCBOEHHUs (helepaibHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO

obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepaqbHOM TOCYAapCTBEHHOM



oOpa3zoBatenbHoM ctanaapte COQO, ¢ yuerom KoHuenuuu npenonaBaHus y4yeOHOTo NpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusix Poccutickoit @enepannn, peaan3yronX OCHOBHBIC
o0Opa3oBaTesibHbIE MPOrpaMMbl, U OCHOBHBIX MOJNOKEHUH «CTpaTeruu pa3BUTUS BOCHHMTAHUS B
Poccuiickoit @enepanun Ha nepuon no 2025 roga» (pacnopstkenue IIpaBurensctBa PO ot

29.05.2015 Ne 996-p).

OcHOBY MOAXOJIOB K pa3pabOTKe MpOrpaMMbl MO XMMHH, K ONpPEAEICHUI0 0o0LIei cTpareruu
00yueHHsI, BOCTIUTAHUS M Pa3BUTUS OOYUAIONIMXCS CPEACTBAMHU y4eOHOTo mpeaMera « XUMUs»
st 10—-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KoHIeNTyanbHbIe ojoxenns PI'OC COO o
B3aMOOOYCIIOBIICHHOCTH II€JIeH, COAEPIKaHMs, PEe3yJIbTATOB 00y4YeHHsI 1 TPeOOBAaHHI K YPOBHIO

MOATOTOBKH BbIITY CKHUKOB.

XuMHUecKoe 00pazoBaHME, MOTYyYaeMOe BBITYCKHHKaMH OOIe00pa3oBaTeIbHON OpraHU3aIni,
ABJIIETCS. HEOThEMJIEMOI 4acThi0 MX oOpa3zoBaHHOCTU. OHO CIIY’)KHT 3aBEpIIAIOIIUM STarioM
pealiM3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IICHHOCTEH, MPHUCYILIUX
IIEJIOCTHOM CHCTEME XMMHMYECKOTo 00pa3oBaHMs. JTH LEHHOCTH KaCalOTCs MO3HAHMS 3aKOHOB
IpUpoibl, HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYphl YEIOBEKA, a TAK)KE IKOJIOTMUECKU
000CHOBAaHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpere. Peanuzyercst xumuueckoe
o0Opa3oBaHne 00y4arolMXCS Ha ypPOBHE CpelHEero obiero o0pa3oBaHUs CpeACTBAMHU yueOHOTO
npeaMera «XUMH», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONPEEIEHBI B IPOrpaMMe 110 XUMUU
C y4eTOM crielu(pUKH HAyKH XUMHH, €€ 3HAYCHHUS B TIO3HAHUH TPUPOIBI U B MaTEPHUATBHOM )KU3HA
oOmiecTBa, a TakKe C y4eToM OOUIMX Leded W MPHUHIMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE

COCTOSIHUE CUCTEMBI Cpe/IHero ob1ero oopazoBanus B Poccuiickoii deneparui.

XuUMHSL KaK d3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT OCOOyI0 POJb B COBPEMEHHOM
[IMBWIN3AIIMH, B CO3IaHUM HOBOHM 0a3bl MarepuanbHOW KyJabTypbl. OHa BHOCHT CBOW BKJIAI B
dbopMUpOBaHUE PALlMOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3JJaHUE LIETIOCTHOTO MPEACTaBICHUS
00 OKpy’KaroIeM MUpe KaK 0 €AMHCTBE IPUPOJIBI U YeIOBeKa, KOTOPoe GOPMUPYETCS B XUMHUH Ha
OCHOBE TIOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpA, OCO3HAHWS B3aMMOCBS3U

MCKAY CTPOCHHUEM BCHICCTB, UX CBOMCTBaMH U BO3MOKHBEIMH 00JIaCTAMU MMPUMCHCHUA.

TecHO B3aMMOAEHCTBYSI C APYTMMH E€CTECTBEHHBIMM HAyKaMH, XUMHS CTaja HEOThEMIIEMOM
YacTbl0 MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCIEIIHOTO TpyAa M KH3HH KaXXAO0ro
yieHa oOmecTtBa. CoBpeMeHHass XMMHsS KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHX

TEXHOJIOTUH HaIlipaBJICHa Ha PCHICHUC rI100aabHBIX HpO6HeM yCTOfI‘IPIBOl"O Pa3BUTHUA



YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIIEBOM, IKOJIOTHIECKOM 0€30MacCHOCTU U OXPaHbI

300POBbAI.

B cooTBeTcTBUUM ¢ 0OUIMMHU LENSIMU M IPUHIUIIAMU CPEIHETO 00IIero 00pa30BaHus COIEepIKaHue
npeamera  «Xumus» (10-11-e kmaccwl, 0a30BbIi  ypOBEHb U3yY€HHs) OPHEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJIrOTOBKY OOy4YaOUIMXCSl, HEOOXOOUMYIO MM JUIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMa,

MIPOJIOJDKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnstomuMu npeamera «XUMus» SBIAIOTCS 0a30Bble Kypehl — «OpraHuyeckasl XUMUsS» U
«OO01mas 1 HeopraHu4eckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHUsI KOTOPBIX SBIISIIOTCS
OCHOBBI 0230BOI1 HAYKH: CHCTEMa 3HAHUH M0 HEOPTAaHMYECKON XUMUU (C BKIIFOUCHHUEM 3HAHUU U3
o0u1eil XuMHM) U OpraHuuecKoi XuMun. @opMUpoBaHUE JAaHHOW CUCTEMbI 3HAHUM IIPU U3y4YE€HUU
npeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUS BCEr0 MHOI000pasysl BEIECTB HA OCHOBE

OOIIMX MOHATUH, 3aKOHOB U TEOPHIA XUMUHU.

Crpykrypa conepxanus KypcoB — «Opranudeckast XuMusi» 1 «O011as 1 HEOpraHU4ecKast XUMUS
chopMHpOBaHa B MPOrpaMMe MO XMMHUU HA OCHOBE CHCTEMHOI'0 MOJIX0/a K U3yYEHHIO Y4eOHOTro
MaTepHuaia U 00yCJIOBJI€Ha HCTOPUUECKA OOOCHOBAHHBIM PAa3BUTHEM 3HAHUH Ha ONpEECHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHUM BEIIECTBA PACCMATPUBAIOTCS HA
YPOBHE KJIACCHUYECKONM TEOPHHM CTPOEHUS OPraHWYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE
CTEPEOXMMHMYECKMX M DSJIEKTPOHHBIX MPEICTaBIEHUH O cTpoeHuu BeuniecTB. CBeneHus 00
U3y4aeMbIX B Kypce BEIECTBAaX MJAIOTCSI B Pa3BUTUU — OT YINIEBOAOPOJOB MO CJIOXKHBIX
OMOJIOTHYECKH AaKTUBHBIX COEIUMHEHHMH. B Kypce OpraHmdeckoil XMMHM NOJY4aroT pa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOT'O 001IEr0 00pa30BaHus IEPBOHAYAIbHBIE IPEJCTABICHUS
0 XMMHUYECKOH CBA3HU, KJIaCCU(PUKAIIMOHHBIX IPU3HAKAX BEIECTB, 3aBUCMOCTH CBOWCTB BEILIECTB

OT UX CTPOCHHA, O XUMHYSCKOM pcaKkuu.

[Tox HOBBIM YTJIOM 3pEHUS B MpeaMeTe « XUMHs» 0a30BOT0 YPOBHS PacCMAaTPUBACTCS M3YUCHHBIN
Ha YpPOBHE OCHOBHOTI'O OOIIEro OOpa30BaHHs TEOPETHYCCKHI MaTepual M (PaKTOJIOTHYECCKHE
CBEJICHUSI O BEIIECTBAX M XHMMHUYECKOH peakmuu. Tak, B yacTHOCTH, B Kypce «OOmas u
HEOpPraHWYECKass XUMHUS» OOYYarONIMMCS MPEIOCTABIISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHC
MIEPHOAMYECKOT0 3aKOHA ¢ O0IIETEOPETUICCKIX U METOI0JIOTHYECKHX MO3UIUH, TITy0XKe TOHSATh
HUCTOPUYECKOE M3MEHEHHEe (YHKIIMI 3TOro 3akoHa — OT 000O0mIaromiel 10 OOBICHSIOMEH U

MIPOTHO3UPYIOLLIEH.



Enunas cucrtema 3HaHMM O Ba)KHEWINIHMX BEHIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOWCTBAX M
IPUMEHEHHH, a TAKKE 0 XUMUYECKHUX PEaKLUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHsercs B Kypcax 10-x u 11-X KJaccoB 3jeMEHTaMM COJAEP)KaHUs, HMEIOLUMHU
KyJIbTYPOJIOTHUECKUIT M TPHUKIAAHON XapakTrep. DTH 3HAHUS CIIOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBSI3M XUMHH C JPYTMMH HayKaMH, PacKpbIBAlOT €€ poJb B IIO3HABATEIHLHOW W
NPaKTUYECKON NEATEIIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHUS K IPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUH M MPAKTUUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOOJIEeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIHBATH WH(OPMAIMIO ¥ PUMEHSTH €€ JUIsl TIOMOJIHEHNS 3HAHUHN, PEeUICHHUS
MHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HMCCIIEJOBATENbCKUX 3a/ad. B menom conepkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yUYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00yyYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI Il TIOHUMAHUS (UIOCOPCKUX HIEH, TaKuX Kak:
MaTepHabHOE €IMHCTBO HEOPTAaHWYECKOTO M OPTaHWYECKOTO MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIIECTB UX COCTAaBOM U CTPOCHUEM, I03HABAEMOCTb IIPUPOJIHBIX SIBICHUH IMyTeM SKCIEpPUMEHTA
U pELIeHHUs NPOTUBOPEUYUN MEXKIy HOBBIMH (PakTaMH M TEOPETHUECKUMH MPEeANOChUIKAMH,
OCO3HaHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke mpobdiem cOepexeHHs

SHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTEpHUaJIOB.

B mnane pemieHus 3amad BOCIUTAHHS, Pa3sBUTUS W COLMATU3AIMU OOYYarOUIMXCSI TPHHSATHIC
OpOrpaMMOil 10 XUMHH TOAXOJbl K OINPENEICHUI0 COACpX aHMUA W TIOCTPOCHHUS MpeaMeTra
npeaycMaTpuBaOT (GOPMHUPOBAHNWE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHIA, MMEIOMUX 0azoBoe
3HaUCHHWE JUIS DPA3IUYHBIX BHIOB JESTEIBHOCTH: pemIeHHs Mpo0ieM, IOWCKa, aHauu3a |
00paboTku uHPOpMAIUH, HEOOXOMUMBIX HJs NPUOOPETEHHsI OMbITa MPAKTUYECKON U

HCCIIeI0BATEIbCKOM JACATCIIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenogaBaHus XMMHH KaK Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, Tak M Ha
YPOBHE CpeAHEro obIero oopa3oBaHusi, MPU ONPEACIICHUN COJAEPKATEIbHON XapaKTepUCTUKH
Helned W3y4eHMsl IIpeIMETa HalpaBlIE€HUEM IEPBOCTENIEHHON 3HAYMMOCTH TPaJULMOHHO
npusHaeTcss (OpMHpPOBAaHME OCHOB XHMHUYECKOM HayKd Kak o0JIacTU COBPEMEHHOIO
€CTECTBO3HAHMUS, IPAKTUYECKOH JESITEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIUYECKON TOYKHM 3PEHHUs TaKOW MOAXOJ K ONpEeACTCHMIO Leled H3ydeHus

npeamMeTa sABJIACTCA BIIOJTHEC OITpaBAaHHBIM.

Cormnacuo ,I[aHHOfI TOYKE 3pCHUA TJIaBHBIMU LCIISIMU U3YUCHUA MPCIMETaA «XHUMHUSI» Ha 0a30BOM

ypoBHe (10-11-e kiacchbl) sIBASIOTCS:



e (opMupOBaHHE CHUCTEMbl XMMHYECKHUX 3HAHUNW KaK BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIEC MOHATUS,
(dbyHIaMeHTaNbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHN MHUPOBO33PEHUYECKOTO XapakTepa,
O03HAKOMJICHHUE C HICTOPHUEMN UX PA3BUTHUS U CTAHOBIICHUS,

e (dopMHUpOBaHUE U PA3BUTHE MPEJICTABICHUA O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKHUX PEakiuil, HEOOXOIUMBIX I MPUOOPETeHUsSI YMEHUN OPUEHTUPOBATHCS B
MHpPE BEILLECTB U XUMUYECKUX SIBIICHUM, UMEIOLIUX MECTO B IPUPOJIE, B MPAKTUYECKOMN
U TIOBCEITHECBHOM KHU3HHU,

e pa3BUTHE YMEHHUH U CIOCOOOB JESATENLHOCTH, CBS3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO J3KCIepUMEHTa, COOJIOACHHEM TMpaBHi 0e30MacHOro

oOparieHus C BEIeCTBAMHU.

Hapsiny ¢ »TuM, coiep)kaTeibHasi XapaKTePHCTHKA IeJied W 3a1ad W3yYeHHUs IMpeaMeTa B
porpaMMe 10 XUMHH YTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMH B
cucTteme cpeaHero obmiero oopasoanus. CeroaHs B MPENoJaBaHUU XUMHH B OOJBIICH CTETICHU
OTJaeTCs MPEINOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE CO/IEp KaHUsI 00yUYEHUs, OpUEHTUPOBAHHON
Ha TOATOTOBKY BBITYCKHHKA 00IIE00pa30oBaTEILHON OpraHU3aIMH, BIQJICIOIIETO HE HaOOpOM
3HaHU#, a (PYHKIMOHAIBHOW TPAMOTHOCTBHIO, TO €CTh CIOCOOAMH W YMCHHSMHU aKTHBHOTO

MOJIy4YCHUA 3HAHUU 1 INPUMCHCHUS UX B peaHBHOﬁ JKU3HU OJId PCIICHUA MMPAKTUYCCKUX 3aaa4.

B cBsi3u ¢ 3TUM npu H3ydeHUU NpeaMeTa «XHUMHUS» TOMHUHHUPYIOIIEe 3HAYeHHE MPUOOpeTaroT

TaKUC I CJIU U 3aJa4YH, KaK:

e amanTanmus OOYYAIONMXCS K YCIOBHSAM JWHAMUYHO DPAa3BHBAIOIIETOCS MHPA,
(opMHpOBaHNE UHTEIUIEKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K caM000pa30BaHMUIo,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY INPUHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHHUEM;

e (¢opMupoBaHue y OOy4arOLIUXCsl KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH),
UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJIS Pa3IMUYHBIX BHJIOB JIEATEIBHOCTH: PEIICHUS
mpobiieM, TIOWCKa, aHaimM3a W 0O0paboTKu HH(OpPMAIMH, HEOOXOJUMBIX IS
npuoOpeTeHus OmbITa ACSATEIbHOCTH, KOTOpas 3aHUMAEeT BAa)XKHOE MECTO B MO3HAHUU
XMMHH, a TaKXe JUIsl OLEHKU C TMO3UIMHA SKOJOTUYECKOH Oe30MacHOCTH XapakTepa

BJIMAHUA BCIICCTB U XMMHUUYCCKHUX ITPOLECCCOB Ha OpraHuU3M 4YCJIIOBEKA U IPHUPOAHYIO

cpeay,



e PAa3BUTHUC IIO3HABATCIIBHBIX HUHTCPCCOB, HMHTCJICKTYaJIbHBIX u TBOPUYCCKUX
CIOCOOHOCTEH 00Yy4YaroImMXCs: CIIOCOOHOCTH CaMOCTOATEILHO MPUOOpPETaTh HOBBIC
3HAHUS MO0 XUMHH B COOTBETCTBUHM C KM3HCHHBIMU IMOTPEOHOCTSMH, HCIIOJIB30BaTh
COBpPCMCHHBIC I/IH(i)OpMaI_II/IOHHBIe TEXHOJOTHU AJId IOMCKa M aHaJlru3a yq€6HOﬁ )41
Hay4YHO-TIOMYJIAPHON MHGOPMAIIMH XUMHUECKOTO COJICP KAHMUS;

e (QopmupoBaHWEe H pa3BUTHEC Yy OOYYAIOMIUXCS AaCCOIMATHBHOTO U JIOTUYECKOTO
MBILUICHUS, HAOJIIOIATEILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HCOGXOI[I/IMLI, B YaCTHOCTH, IIpU IUJIAHUPOBAHUHU W TMPOBCACHHUU XHUMHNYCCKOI'O
IKCIIEPUMECHTA;

e BOCHHTaHHE y OOyYaromuxcs YOSKICHHOCTH B TYMaHHUCTHUYECKOW HAIpPaBICHHOCTH
XMMHH, €€ BAXKHOW POJM B pPEIICHUH TJI00ATBHBIX MPOOJIIEM pPalMOHAIBHOTO
IIPUPOIOIIOJIB30BAHNS, MOIOJIHEHUS DJHEPreTUYECKUX PECYPCOB M COXpPaHEHUS
MIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OCpPEKHOTO OTHOIICHHS K
NPUPOJIE M CBOEMY 37I0POBBIO, a TaKKe MNPHUOOPETEHUS OIbITa HUCIIOIb30BaHUS
MOJTYYCHHBIX 3HAHHUU JIJISl IPUHSATUS TPAMOTHBIX PEIICHUI B CHTYallUsX, CBI3aHHBIX C

XUMHNYCCKUMMU SABJICHUSIMU.

B y4ueOHOM 1u1ane cpeaHero ooImero oopa3oBaHus MPeAMET « XUMHUs 0a30BOTO YPOBHS BXOJIUT B

COCTaB MpeAMEeTHOM obnacT «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO1miee 9nCIIO 9YacoB, OTBEACHHBIX IS M3YUYCHUSI XUMHH, HA 0a30BOM ypOBHE CpeIHET0 00MIeTo
obOpazoBanHus coctasisieT 68 yacos: B 10-M kiacce — 34 yaca (1 gac B Henento), B 11-m kimacce —

34 yaca (1 gac B HezeIo).

Jnst peanuzanuu MporpaMMbl UCTIONB3YIOTCS YUEOHUKH, JOIMYIIEHHBIE K MCIOJIB30BAHUIO TIPH
peanuzany HMMEIOIIHUX TOCYJapCTBEHHYIO aKKpPEeIUTAlUMI0 00pa3oBaTEeNbHBIX MPOTrpamMm
HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmero oOpazoBaHUs OpPraHU3ALUIMU,
OCYIIECTBIISIONIMMU  00pa30BaTEeNbHYIO JESATENbHOCTh, MPUKAa30M MUHIPOCBEIICHHS] OT

21.09.2022 Ne 858:

e Xummsa, 10 wmacc/ Tabpumensu O.C., OctpoymoB W.I., CmagxoB C.A., AO
«3natenscTBo "[Ipocsemienue»;
e Xumwms, 11 xmacc/ Tlabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A., AO
«3narenscTBO "l[IpocBemienue»;
DNeKTpOHHBIE 00pa30BaTeNIbHbIE PECYPCHI, TOMYLICHHBIE K HCIOJIB30BAHUIO MPHU pealu3aluu

UMEIOIUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEeIbHBIX IPOrpaMM HaYaJIbHOTO OOLIETo,



OCHOBHOT0 O0IIIETO, CpeHero ooiiero oopasopanus nmpukazomM Munnpocsenienus ot 04.10.2023

Ne 738:

DNeKTpOHHBIN o00pa3oBarenbHblii pecypc «Jlomamnue 3amanusi. CpemHee ooiiee
obpaszoBanue. Xumus», 10—11 kmacc, AO «M3marenscTBo "IIpocsemiecaney;
Tpenaxep «O6mako 3HanuY. Xumus. 10 kmacc, OO0 «Duzukon Jlady;

Tpenaxep «O0nako 3nanuit». Xumus. 11 knace, OO0 «Puzukon Jlady;

[Inanupyemble pe3yJibTaThl 0CBOEHHS YUeOHOT0 MpeaMeTa

JIMYHOCTHBIE pe3yJabTaThbl

OrocC

COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOUIMMHUCS MPOTPaMM

cpeaHero oOmiero o6pazoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W MpeaMeTHbIM). Hayuwo-

METOAMYECKOW OCHOBOM MJisi pa3pabOTKH IJIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS HpPOTrpamMM

CpeaHero o0miero 00pa3oBaHus SBISETCA CUCTEMHO-ACSTEILHOCTHBIN TTOAXO/.

B cooTBeTcTBHH C CUCTEMHO-ACATCIBbHOCTHBIM ITOAXO0A0OM B CTPYKTYPEC TUUYHOCTHBIX PE3YJIbTATOB

OCBOCHUA IIPEAMCETA «XUMHS» Ha YPOBHE CPECAHCTO O6IH€FO O6pa3OBaHI/I$I BBIZCJICHBI CJICAYIOIINC

COCTaBJIAOIIUC:

OCO3HaHWE O0YYAIOIIMMHUCS POCCUHUCKON TPaKIAHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4YnueC MOTUBAIIUHN K O6y‘IeHI/IIO;

I[eJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JIMIHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAIAUIIMKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIINXCsS PYKOBOJCTBOBATHCS B CBOECH NIEATEIHHOCTH
IIEHHOCTHO-CMBbICJIOBBIMU YCTaHOBKaMU, MMpUCyIUMHU I.[GJIOCTHOI\/JI CUCTEMC
XHUMHAYECKOTO 00pa30BaHMS;

HaJIMYUe MPABOCO3HAHMS SKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETH U

CTPOUTH )XU3HCHHBIC IIJIAHBI.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHUS TpeaMeTa « XUMUs JOCTUTAIOTCS B SIUHCTBE yUCOHOU H

BOCITMTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUM C T'YMaHHCTHUYCCKHUMH, COLOHNOKYJIbBTYPHBIMH,

AYXOBHO-HPAaBCTBCHHbBIMU HCEHHOCTAMH U HACATIAMU pOCCHﬁCKOFO TpaXxJ1aHCKOT'O O6IJ_ICCTBa,

IMPUHATBIMUA B O6H_I€CTB€ HOpMaMu W IpaBUJIaMU MOBCACHUA, CHOCOGCTByIOIJ_[I/IMI/I nponeccam

CaMOIIO3HaHMUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHHUSA JIMYHOCTHU O6yanOH_[I/IXCH.



JInuHOCTHBIE pe3ybTaThl OCBOCHUS MpeAMETa «XUMHSD OTPakatroT cHOPMHUPOBAHHOCTD OIBITA
MO3HABATEJIbHON U MPAKTHUYECKON NEATENBHOCTH OOYyYaloluXcs MO pean3alliyd MPUHSATHIX B

00111eCTBE LIEHHOCTCH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOr0 BOCIMTAHMS:

e OCO3HaHUS 0OYYAIOUMMHCS CBOUX KOHCTUTYLIMOHHBIX ITPAB U 00SI3aHHOCTEH, YBa)XKEHUS
K 3aKOHY U IPABOIOPAIKY;

e IIPEACTABJICHUS O COLMAIBHBIX HOPMAax M IPABHIIAX MEXJIMYHOCTHBIX OTHOLICHHWH B
KOJUIEKTUBE;

e TOTOBHOCTM K COBMECTHOM TBOPUYECKOH MAEATENbHOCTH TMPH CO3JAaHUM Y4YEOHBIX
MPOEKTOB, PEUICHUH Y4YeOHBIX M IMO3HABATEIbHBIX 3aJ[au, BBHIOJHEHUH XUMHUYECKUX
JKCIIEPUMEHTOB;

e CIOCOOHOCTM NMOHMMaThb M IPUHUMATh MOTHBBI, HAMEPEHUs, JIOTMKY W apryMEHTbI

APYTUX MPU aHAJU3€ Pa3IMYHBIX BUJOB yUeOHOH NesATeTbHOCTH;
2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

e I[EHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY M HAyYHOMY HACIEAUIO OTECYECTBEHHOM
XVMWH;

e YBaXEHHUS K IPOIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSA TOTO, YTO JOCTH)KCHHS HAyKH €CTh pe3yJbTaT JIUTEIbHBIX
HAONIIO/ICHUH, KPOTOTIMBBIX OKCIEPUMEHTANBHBIX ITOMCKOB, IOCTOSHHOTO TpyJa
YYEHBIX U TIPAKTUKOB;

e HHTEpeca M I[I03HABATEIbHBIX MOTHBOB B IOJIYYEHHMM U TOCIEAYIOLIEM aHalu3e

nH(GOpPMAIIUU O MEPEIOBBIX JOCTIKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

e HPaBCTBEHHOI'O CO3HAHMS, STUYECKOIO II0BEICHHUS,

e CIOCOOHOCTH OIICHMBATh CHUTYAallMH, CBS3aHHbIE C XWMHUYECKUMH SIBICHUSAMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

e TOTOBHOCTH OLIEHHMBATh CBOE IIOBEICHHUE M IIOCTYIIKH CBOUX TOBAPUIICH C IMO3ULUI

HPAaBCTBCHHLBIX U IIPAaBOBBIX HOPM H OCO3HAHHUC HOCJ'IG[[CTBI/IfI OTUX IMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPbI 310POBbSI:



e TIOHWMaHUS IIEHHOCTEH 3A0pOBOro0 M 0OE30MacHOro o0pasa KHU3HH, HEOOXOIUMOCTH
OTBETCTBCHHOTO OTHOIICHUST K COOCTBEHHOMY (HU3NYECKOMY H IICHXHYECKOMY
3/I0POBBIO;

e COONIO/ICHUS TIPaBWJI 0€30MaCHOTO OOpAICHHS C BEIIECTBAMU B OBITY, MMOBCEAHEBHON
KHM3HH U B TPYIOBOH NIEATEITHHOCTH;

e TIOHWMAaHUS LEHHOCTH NPaBWI HWHIWBUAYAIBHOTO ¥ KOJUICKTHBHOTO 0€3011acHOTO
MOBEJICHHSI B CUTYAIIHSIX, YTPOXKAIOIIUX 3I0POBBIO U YKH3HH JIFOJICH;

e OCO3HaHUS TOCJIEICTBHIA W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aJIKOTOJIA,

HapKOTUKOB, KYpEHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘Ie6HO-HCCHeI{OBaTeHBCKOﬁ ACATCIIbHOCTH,

OOIIIECTBEHHO MOJIC3HOM, TBOPUSCKOM M APYTHX BUAAX JICSITEIbHOCTH;

e YCTAHOBKM HAa AaKTHBHOE y4YaCTHE B PEUICHHH MPAKTUYECKUX 3a1ad COIUAIbHON
HATPaBJICHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

e HHTEpECa K MPAKTHYCCKOMY H3YyUEHHUIO MPO(ECCHI pa3InYHOTO Poja, B TOM YHCIC Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XHUMUH;

e YB@KCHHUSA K TPYAY, JIOIIM TPYya U Pe3yJbTaTaM TPYIOBOH JAeITEIbHOCTH;

e TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY WHIMBHIYyaJbHON TpPAaEeKTOPHUH OOpa30BaHMA,

Oynymieii mpodeccuu W pealn3aiud COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM

JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHUMHH, HHTEPECOB MU TMOTPEOHOCTEH

o011ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMSI:

e DKOJIOTUYECKH IIEJIECOOOPA3HOTO OTHONICHHUS K TMPHUPOAE, KaK HMCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIC;

e TIOHMMaHHUsl  IJ00ANIbHOTO  XapakTepa  HSKOJOTMYECKHMX  MpobdsieM,  BIUSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOIHOMN U COIIMANILHOM Cpebl;

e OCO3HaHUS HEOOXOIUMOCTH HWCIIOJNIB30BAHUS JOCTIDKCHUH XUMHH JJIs  PEIIeHUs
BOIIPOCOB PAllMOHAJILHOTO MPUPOI0NOIb30BaAHNUS;

e AKTHMBHOTO HENPHUATHUS ACHCTBUI, MPUHOCIIIUX BPE] OKPY KAIOIIEH TPUPOIHON cpene,
YMEHHUS  MPOTHO3MPOBaTh  HEONAroNmpHUsTHbIE  SKOJOTMYECKHE  IOCIENCTBUS

NpeaAIpUHUMACMBbBIX JEUCTBUMN U mpeaoTBpalaTh ux;



e HaJIM4uUsg Pa3sBUTOI0 3KOJIOTMYCCKOI'O0 MBIIJICHUA, 3KOJOTrHYeCKON KYJIBTYpPBI, OIIBITA
JCATCIIBHOCTH 9KOJIOTHYECKOU HaIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCA HMHU B
HO3HaBaTeHLHOI\/'I, KOMMyHHKaTHBHOﬁ U COLIMAILHOMU IIPAKTHUKE, CIIOCOOHOCTH U YMCHUA

AKTUBHO MPOTHBOCTOSITH UICOJIOTHH XeMO(hoOHu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

e c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOH NMPaKTHKH,

e IIOHMMaHUS CHeUM(UKH XMMHUHU KaK HayKH, OCO3HAHUSA €€ pOoJu B (POPMHPOBAHUU
palMOHATBFHOTO HAYYHOIO MBILIUICHHS, CO3JAHUU IEJIOCTHOTO MpPEJCTaBlIeHUs 00
OKpY’KalOIIeM MHUpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUU MPHPOTHBIX
3aKOHOMEPHOCTEH M PEeIICHUH MTPOOIIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

e yOEXAEHHOCTH B OCOOOHM 3HAYMMOCTH XMMHUH JUIsl COBPEMEHHOM LUBWIN3ALUU: B €€
IYMaHHCTUYECKON HaNpaBI€HHOCTH M BaXXHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepHAILHOW KYJIbTYPBI, PEHICHUH TIII00ATbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA —  CBIPbEBOW, DHEPreTUYECKOM, TMHILNEBOM M 3KOJIOTMYECKOMN
0€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIEUYEHUH YCIOBHM YCIEUIHOIO TpyJa U
HKOJIOTUYECKU KOM(DOPTHOM KHU3HHU KaXKA0T0 WiIeHa OOILEeCTBa;

e CECTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: IOHHMMAaHHs CYIIHOCTH METOJOB ITO3HAHMA,
WCTIOJNB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIB30BATh IOJTydaeMble
3HAHUS JJI aHAIN3a U OOBSCHEHMS SIBJICHUI OKPY’KAIOIIEro MUPA U MPOUCXOSIIUX B
HEM W3MEHEHMH, YMEHHs JieNaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS HAa OCHOBE HAy4YHBIX
(aKTOB M MMEIOLIUXCS JAHHBIX C EIBIO TOJTYYECHHUS JOCTOBEPHBIX BHIBOJIOB,;

e CIIOCOOHOCTH CaMOCTOSITEIFHO HWCIOJh30BATh XHMUYECKHE 3HAHUS ISl PEIICHUS
po0JIeM B peaIbHbIX KU3HEHHBIX CUTYaLUsAX;

e MHTEpeca K MO3HAHHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

e TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHHUIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHUH 1O XWMHUHU B COOTBETCTBHH C >KU3HCHHBIMH
MOTPEOHOCTSIMH,

e HHTEpeca K OCOOCHHOCTAM TpyJda B pa3iIW4HbIX chepax MnpodeccHOHATBHON

JACATCIIBHOCTH.

MeTaHpeIlMeTHble pe3yabTaThbl



MertanpeameTHble pe3ybTaTbl OCBOEHUSI yueOHOro mpenMera «XHMHsS» Ha YPOBHE CPEIHErO

o0miero o0pa3oBaHUs BKIIOYAIOT:

e 3HaYMMBbIC JUIS (POPMHPOBAHHS MUPOBO33PEHUS OO0YUAIONIUXCS MEXKIUCIUTUTMHAPHBIC
(MeXTpeMeTHbIE) OOIICHAYYHbIE TOHSTHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOM
KapTUHBl MHUpa U creuu(uKy METOAOB MO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIECTBO, SHEPTUs, SIBICHUE, MPOIIECC, CHCTeMa, Hay4YHBINH (akT,
NPUHINI, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIIeOBaHUE, HAOIIOJCHNUE,
U3MEpEHUE, SKCIIEPUMEHT U Jp.);

e YHUBEpCalbHble  yueOHble JeicTBUS  (TMO3HABaTeIbHbIE, KOMMYHHKAaTHUBHBIE,
peryisTuBHbIE), obecrneunBarone popMupoBanrue (HyHKIMOHATBEHOW IPaMOTHOCTU U
COLMAJIEHOW KOMIIETEHIIMH 00yYaroIIuXCs;

e CIIOCOOHOCTH OOYYArOIIMXCS HCIIONB30BaTh OCBOCHHBIE MEKAMCUUIUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUeOHbIE EHCTBUS B MO3HABATEIILHOM

Y COUMAIIBHOM MPAKTHKE.

MeranpeameTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIAQJACHHE  YHUBEPCAIbHBIMU  YUCOHBIMH

IMMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYJIATUBHBIMHA JEUCTBUSIMU.

OBnaueHne YHUBEPCAJAbHBIMH y‘lGﬁHLIMI/I NMO3HABATEJbHBIMHU A€HCTBUSIMM:

1) 6a3oBble JJOornuecKue AeHCTBUSI:

e CaMOCTOSITETILHO (POPMYJIHPOBATH M aKTyalIM3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

e ONpENEeNATh LENHU ACATENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HUX JTOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

e HCIOJB30BaTh IMPU OCBOCHHU 3HAHUH IMPUEMBI JIOTHYCCKOI'O0 MBINUJICHUA — BBIACIATDH
XapaKTepHbIE MPU3HAKU TOHATHI M YyCTAaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUSA JUISI OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBICHUIA;

e BBHIOMpaTh OCHOBAaHHUS M KPUTEPUHU IS KIACCU(PUKAIMH BELIECTB U XHUMHYECKHX
pEeaKLHii;

e yCTaHAaBJIMBATh MPUYMHHO-CIEIACTBEHHBIE CBS3H MEX/Y U3y4aeMbIMU SIBJICHUSIMU;

e CTpPOHUTH JIOTHUECKHE pacCyXJIeHUs (MHIYKTHUBHBbIC, NEAYKTHBHBIC, IO AaHAJOTHUH),
BBIABJIAITH 3aKOHOMCPHOCTH HW IMPOTHBOPCHYHA B PACCMATPUBACMBIX  ABJICHUAX,

(GOopMyJTHPOBATH BEIBOJIBI M 3AKTFOUCHHS,



e TPUMEHSATH B MIPOLIECCE TO3HAHMSI UCTIONIb3YEMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIH, TPeoOpa30BbIBATh MOJIEIIBHBIE NIPEJICTABICHUS — XUMUYECKUI 3HaK (CHMBOII)
3JIEMEHTa, XUMHUYecKast (popMysa, ypaBHEHHE XUMHUUECKON peakluu — MpH PELIeHuU
y4eOHBIX MTO3HABATENIBHBIX U MPAKTHUECKUX 33]a4, IPUMEHSITh Ha3BaHHBIEC MOJCIbHBIE
MPECTAaBICHUS JUIsl BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3Y4YaeMbIX BEIECTB U

XUMHNYCCKHUX peaKHHﬁ;

2) 6a3oBbIe HccJIeI0BaTeIbCKHE TeHCTBHS:

e BIJIAJIETh OCHOBAMH METOJI0B HAy4YHOT'O TIO3HAHMS BEIECTB U XUMUYCCKUX PEAKLU;

e (QopMmynupoBaTh LEAM W 3a7ayd MCCIEJOBAHUS, MCIIONB30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIFHO C(POPMYIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JJIs1 (POPMHUPOBAHUS THIOTE3bI IO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBbIX
CYXICHUM;

e BJAJIETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U IPOBEIEHUS YUYEHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOMIOAAaTh 3a XOJIOM IMpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pe3ysbTar, (HopMyIupoBaTh OOOOIIEHHS H
BBIBOJIBI OTHOCUTENIBHO JIOCTOBEPHOCTU PpE3yJbTATOB MCCIENOBAHUSA, COCTaBIATh
00OCHOBAHHBINM OTYET O MpOJieNIaHHOM paboTe;

e TMpHOOpETaTh OMBIT YYCHUYECKOW HCCIEAOBATEIBCKOW U MPOEKTHON AESATEIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILIECHUS

MMPAKTUYCCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHU,

3) padora ¢ nHpopManmen:

e OpPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HWHPOpMaIuK (HAYYHO-TIOMYJIsIpHAs
TUTEepaTypa XMMHUECKOTO COACPIKAHMSI, CIPABOYHBIE TTOCOOUS, pECYypChl HHTEPHETA),
AHAJIN3UPOBATDH I/IH(l)OpMaIII/IIO Pa3sIMYHBIX BUAOB U (1)0pM IpeaACTaBJICHUA, KPUTHYCCKU
OLICHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

e (opmynupoBaTh 3ampoChl U MPUMEHATh Pa3IMYHbIE METOBI MPH TIOUCKE U OTOOpE
nH(pOpMaIUY, HEOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 337129 OMPECIEHHOTO TUTIA;

e TMPHOOpETATH OMBIT UCMOIB30BAHUS MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
Y Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

e CaMOCTOSITEIIPHO BBIOMpATh ONTHMAIBbHYIO (opMy mpeacTaBiaeHUs HHGOPMAIIT

(cxeMbl, TpaduKy, TUarpamMmbl, TaOJIHUIIBI, PUCYHKH H 1IP.);



e HCHOJb30BaTh HAyUYHbIM $3bIK B KAauyeCTBE CpEACTBA MpH padOTe C XUMHUYECKOU
nH(popManuen: MPUMEHATh MEKIIPEAMETHBIC ((PU3nYecKue 1 MaTEMaTUYECKHE) 3HAKU
Y CUMBOJIBI, (hOpMYJTbI, a00pEBUATYPBI, HOMEHKJIATYPY;

e HCIIOJIb30BAaTh U Hp€O6pa30BI)IBaTI) 3HAaKOBO-CUMBOJIMYCCKHUE CPCACTBA HATIAJHOCTH.

OBjaaenue YHuBEpPCAJIbHBIMA KOMMYHUKATUBHBIMU JefCTBUSIMM:

e 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI B XOJI€ JIMAJIOTA H/HITU TUCKYCCHH,
BBICKa3bIBaTh HUJCHU, q)OpMy.]'II/IpOBaTB CBOH HpeI[J'IO)KeHI/Iﬂ OTHOCUTECJIBbHO BBIITOJITHCHUSA
MpEJI0KEHHOM 3a/1a4u;

e BBICTYyNaTh C MPE3CHTAIUEH Pe3yIbTAaTOB MMO3HABATEIHHON JESATENIbHOCTH, MOTYYEHHBIX
CaMOCTOATCIIBHO HUJIX COBMCCTHO CO CBCpCTHI/IKaMI/I HpI/I BBITIOJTHCHUHU XHUMHYCCKOI'O
AKCIIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX
BEIIIECTB, peau3aliy Y4eOHOTO MTPOEKTa, U (HOPMYJIUPOBATH BBIBOBI IO pE3yIbTaTaM
MPOBEJICHHBIX HCCIEJOBAHUN MyTeM COTJIACOBAHMS MO3MIIUNA B Xone OOCYXIEHUS U

00OMEeHa MHEHUSMMU.

OBiageHne YHMBePCAJIbHBIMH PeryJJsiTUBHBIMU 1efiCTBUAMM:

e CaMOCTOSITENBHO MJIAHUPOBATH U OCYIIECTBIIATH CBOIO NTO3HABATEIBHYIO AEATEIBLHOCTD,
ONpenessisi ee Ienu W 3aJadd, KOHTPOJIMPOBAaTH W IO Mepe HEoOXOJUMOCTH
KOPPEKTUPOBATh TPEAIaraéMblii aITOPUTM JCHCTBUHA NPH BBHIMOJHEHUH YYEOHBIX U
HCCIIeIOBATENIbCKUX 33/1a4, BRIOMpaTh Hanboee 3(peKTUBHBIN CIOCO0 MX PEIICHHS C
Y4eTOM NOJIYYCHHUsI HOBBIX 3HAHH O BEHIECTBAX U XUMUYECKUX PEAKIIHIX;

e OCYIIECTBIATH CAaMOKOHTPOJIb CBOCH MEATENPHOCTH Ha OCHOBE CaMOaHalM3a |

CaMOOIICHKH.

HpeHMeTHLIe pe3yJabTaThbl

10-i1 kiaace

HpeI[MeTHBIC PE3YJIbTAaThl OCBOCHUA KypCa «OpFaHI/ILICCKaH XUMUsD» OTpaXXaroT:

e CchOPMHUPOBAHHOCTHh MPEACTABICHUNH O XUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-
HAYYHOUW KapTHHBI MUPA, POJTU XHMHH B TIO3HAHWH SIBJICHUI PUPOIBI, B POPMUPOBAHUT
MBIIICHUS U KYJBTYPBl JIMYHOCTHU, €€ PYHKIIMOHATIBHONW ITPaMOTHOCTH, HEOOXOAUMOM
JUIS pelIeHus] MPAaKTHUYeCKUX 3a/ad M SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIICHHUS K

CBOEMY 3/I0POBBIO M IIPUPOIHOMN CpeJie;



BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIOJArarollne
MOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, J3JIEKTpOHHas 000JI0YKa aToMa, MOJEKyJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHas Qopmyia
(pa3BepHyTast M COKpAIICHHAS ), MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00BEM, YTIIEPOTHBIHA
CKeJeT, (PYHKIMOHAJIbHAS TPYIINA, paauKai, U30MEpHUs, U30MEPbI, TOMOJOTUUECKHIT
psil, TOMOJIOTH, YIJIEBOJOPObL, KUCIOPO U a30TCOAEPKALIUE COEAUHEHUSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHus oprannueckux Bemects A.M. BytnepoBa, 3aKkoH coOXpaHEHUsI MaCChI
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHUN S3BIK XHUMHH, MHPOBO33PEHUYECKUE
3HaHUS, JIEKANIME B OCHOBE NOHMUMAaHUS NPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKHX
SIBIIGHUH, (DaKTOJIOTMUECKHE CBEICHHUS O CBOMCTBAX, COCTaBe, MOMYyUEHUHU U 0€30MaCHOM
WCTOJIb30BAaHUN BAXKHEWUITNX OPraHMYECKUX BEIIECTB B OBITY M TPAKTHYECKON
NEATEIIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh ~ YMEHHMHM  BBISIBIATH  XapaKTEpHble  MpPHU3HAKW  TOHATHIA,
YCTaHaBIMBAaTh HX B3aUMOCBS3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME TOHATUS MpHU
ONMCaHUM COCTaBa, CTPOEHHUS U MPEBPALEHUN OPraHUYECKUX COCIMHEHN;
c(hOpMUPOBAHHOCTh YMEHHI UCIIOJI30BATh XUMUUYECKYIO CUMBOJIMKY ISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOU, COKpAIlEeHHOH) (POpMyIT OpraHMuecKux
BEIIECTB M YPAaBHEHHM XUMHUYECKHX PEaKLMi, HM3rOTaBIMBATH MOJEIU MOJIEKYJI
OpraHUYECKUX BEILECTB I WUIIOCTPALUHU MX XUMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHMUS;

chOpMUPOBAHHOCTh ~ yMEHUW  yCTAaHABIMBATh  MPUHAICKHOCTh  M3YyYECHHBIX
OpPraHMYECKUX BEIIECTB 0 UX COCTaBY U CTPOCHHUIO K ONPEJEICHHOMY Kiaccy/Tpymie
coenuHEHUI  (YriIeBONOpPOABI, KHCIOPOA W  a30TcoAepallhe COCTUHEHHUS,
BBICOKOMOJIEKYJIIPHBIE COEJIMHEHHUSI), JaBaTb KM Ha3BaHUA [0 CHUCTEMAaTUYECKOU
Homenkiarype (IUPAC), a taxke NpUBOIWUTH TPUBHAIbHBIC HA3BAaHUS OTICIBHBIX
OpPraHMYECKUX BELIECTB (ITHJICH, MPOMMIIEH, aleTWICH, 3TUJICHIJINKOJb, TIIHIEPHUH,
denon, dopmanpaerui, ameTaabAeTHA, MypaBbUHAs KHUCIOTa, YKCyCHas KHCIOTa,
OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAS KUCIIOTA, TITF0K03a, PPYyKTO3a, KpaxMa, [eJUTi003a,
TJIMIIVH);

c(OpMHUPOBAHHOCTh YMEHHMSI ONPEAEINATh BHUJIbI XMMHUYECKON CBA3M B OPraHUYECKUX
COoeMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TMOJOKEHUS TCOPUH CTPOCHHSI OPTaHUIECKUX
BemectB A.M. byTiepoBa myisi 0OBSICHEHUS! 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HX

COCTaBa U CTPOCHH; 3aKOH COXPAHCHUA MAaCChl BEIICCTB,



c(OPMHUPOBAHHOCTh yYMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PHU3MUECKUE W
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENEH Pa3INYHBIX KIaCCOB OPraHUYECKUX
BelIecTB (MeTaH, 3TaH, dTUJICH, IPOIWIICH, alleTuiIeH, OyTaauen-1,3, MeTunOyTaaueH-
1,3, OeH307, METaHOJ, ATAHOJ, ATUJICHIVIUKONb, TJUIEPUH, (EHOJ, aleTaIbACTH]I,
MypaBbUHAs W YKCYCHasi KHCJIOTHI, TJIOK03a, KpaxMal, IEeJUTI0JI03a, aMUHOYKCYCHAs
KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMHU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYyT;
c(OPMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOIO CHIPHS
(He@Tb, MPUPOAHBIM Tra3, yroip), cHocoObl HX NepepadOTKU M MPAKTUUYECKOE
MPUMEHEHHE POAYKTOB NEpepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUSA MO XUMHYECKHM YpPaBHEHUSIM
(mMaccel, oObeMa, KOJMYECTBA HMCXOJHOTO BELIECTBA MM MPOAYKTa pPEAKUUU IO
M3BECTHBIM Macce, 00beMy, KOJTMIECTBY OJJHOTO M3 UCXOIHBIX BEHIECTB MU MPOAYKTOB
peaKIm);

c(OpMUPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJAX
HAYYHOTO MMO3HAHUS, UCIIOJIb3YEMbIX B XUMUU TPU MU3yUYEHUU BEIIECTB M XUMHUECKHUX
ABNICHUI (HAONIOJCHNEe, W3MEPEHHE, SKCIEPUMEHT, MOACITHPOBAHKE), UCIIONB30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJI MPUHITHUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHH COONMIOAATH MPaBUIa MOJIb30BAHUS XUMUYECKOHN MOCYA0H U
nabopaTopHBEIM 00OpYIOBAaHUEM, a TaKXKe TMpaBuUia OOpAaIlICHUS C BEIIECTBAMHU B
COOTBETCTBUH C HHCTPYKIHUSMH IO BBITIOJTHEHUIO TAOOPAaTOPHBIX XMMUYECKHUX OIBITOB;
c(OpMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpallleHUs] OpPraHWYEeCKUX BEIIECTB NpHU HArpeBaHUM, MOTYUYEHUE OTHIICHA H
U3y4YEHHUE ero CBOMCTB, KAUYECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEILECTB, ICHATYPAIUs
OETIKOB TP HArpeBaHHHM, IIBETHHIC PEAKIMHU OEITKOB) B COOTBETCTBUHU C IPAaBHIAMH
TEXHUKH OE€30MacCHOCTH TIpW OOpalleHWH C BEHIeCTBAMU U JIaOOPaTOPHBIM
0o0Oopy/0BaHUEM, MPEICTABIATH PE3yJbTAaThl XMMHYECKOTO SKCIIEpHUMEHTa B (opme
3aIKCH yPaBHEHUN COOTBETCTBYIOIIMX PEAKINI 1 (OPMYITUPOBATH BEIBOJIBI HA OCHOBE
ATHX pPe3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3HPOBATh XUMUYECKYI0 MH(OpMaIHIO,
MOJTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MaccOBOM HMH(OpPMAINH, UHTEPHET U
ap.);

c(OPMHUPOBAHHOCTh YMEHHUH COONIONATh TMpaBHJa JKOJIOTHYECKH IEIecO00pa3HOTo

MOBEJICHUS B OBITY M TPYAOBOU JIEATEILHOCTH B IEISAX COXPAHEHUS CBOETO 3I0POBBS U



OKPY>KaIOIIe TPHUPOIHOM Cpeabl, OCO3HABATh OMACHOCTH BO3JCUCTBHUS HA IKUBBIC
OpraHU3MbI OIIPEICTICHHBIX OPraHNYeCKUX BEIIECTB, MOHUMast cMbich mokazatesns [1JIK,
MOSICHATh HA TMPUMEPAX CIOCOOBI YMEHBIICHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICMCTBUS HA OPraHU3M UYEJIOBEKA;
e JUIsl OOYYAIOIIMUXCSl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSITh
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;
e s CHENBbIX U CIHA0OBHUIANIMX OOYYaIOUIMXCSA: YMEHHE HCIONb30BaTh penbedHO-

TOYCUHYIO cucTeMy o0o3HaueHui JI. bpaimns ayis 3anucu XuMu4eckux GopmMy.

11-ii kaace

[IpenmeTHbIE pe3yabTaThl OCBOSHHS Kypca «O0Imas 1 HeOpraHnIecKast XUMHUSD) OTPaKaIoT:

e c(opMHUPOBAHHOCTh NPEACTABICHUN: O XUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAY4YHOH KapTUHBI MUPA, POJIH XUMHH B TIO3HAHUHU SIBJICHUI PUPO/IbL, B QOPMHUPOBAHUU
MBIIUIEHUS U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKINOHAIBHON TPaMOTHOCTH, HEOOXOTUMOM
IVl pellieHHs] MPAKTUYECKUX 3a7ad M HKOJOIMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K
CBOEMY 3JI0POBBIO ¥ IPUPOJHOU CPELIE;

e BIJIQJICHUE CHCTEMON XMMHUYECKUX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIINE
HOHATHS (XMMHYECKUH DIIEMEHT, aToM, HM30TOI, S-, P-, d- AJIEKTPOHHBIC OpOHTAIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIDHBI ~ 00BeM, BaJICHTHOCTB,
JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHMCIEHMSA, XMMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs1, METaJUTMYECKasi, BOJOPOIHAS ), KPUCTAIIINUECKas PEIIeTKa, TUIIbl XUMUYECKUX
peakuuii, pacTBOp, MIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IMEKTPOIUTHYECKAS TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb XUMHUYECKOW pEaKUuu, XHUMHYECKOE
paBHOBECHE); TEOPUHM M 3aKOHBI (TE€OpUS 3JIEKTPOJUTUYECKOM JIUCCOLMALINY,
nepuoanueckuil 3akoH J[.M. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BELECTB, 3aKOH
COXPAHEHHUS M MPEBPALLEHUS SHEPTUU NPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SI3BIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHMsI IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHX SIBICHHH, (aKTOJIOrHYECKUe
CBEICHUSI O CBOMCTBaX, COCTaBe, IOJIYYEHUH M OE30MaCHOM HCIIOJIb30BAaHUH
BOXHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY W NPAKTUYECKOH JeATeIbHOCTH
YeJI0BEKa;

e c(OpMHUPOBAaHHOCTH YMEHMH  BBIABIATH  XapakTEpHble  IMPHU3HAKM  IOHSITHH,
YCTaHABJIMBAaTh MX B3aHMOCBA3b, HUCIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IPU

ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX IIPEBPALCHUN;



c(hOpMUPOBAHHOCTh YMEHHI UCIIOJIb30BATh XUMUUYECKYIO CUMBOJIMKY ISl COCTABJICHUS
dbopMyn BemIECTB M ypaBHEHUH XMMHMYECKHX pEaKUUd, CHCTEMaTHYECKYIO
Homenknarypy (IUPAC) u TpuBHanbHble Ha3BaHHUS OTICIbHBIX HEOPTaHMUYECKUX
BelleCTB (yrapHblil ras, yrieKHcCIiblil ra3, aMMHaK, ramieHas H3BECThb, HeraiieHas
W3BECTh, MTUTHEBASI COJIA, TUPUT U JP.);

c(OpMUPOBAHHOCTh YMEHHUH ONpENeNsTh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHUSAX PA3IUYHOrO COCTaBa, BUJ XUMHYECKOU CBS3U
(koBayieHTHAsl, HWOHHAs, MeETaJUIMYecKasi, BOJOpPOAHAs) B COCAMHEHUSX, THUI
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAsI, MOJIEKYJISipHas, MOHHAS,
MeTaJIn4eckKas), XapakTep cpeibl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COCTMHEHUN;
c(OpPMUPOBAHHOCTh YMEHHUU YCTaHABIMBATH MPUHAAJIC)KHOCTh HEOPTaHUYECKUX
BEIIECTB 10 WX COCTaBY K OIpPEICICHHOMY KJIAacCy/TpymIe COeAMHEHUH (TpOCThie
BEIIECTBA — METAJUIbI U HEMETAJUIbl, OKCHJbI, OCHOBAHUS, KHUCJIOTHI, aM(OTEpHbBIC
TUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUU pAaCKpbIBaTh CMBICT NepuoAnueckoro 3akona JI.U.
MenzeneeBa U JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3HPYIOINIYI0, OOBSCHUTECIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITNH;

c(OpMHUPOBAHHOCTh YMEHHUH XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 7JIeMeHTOB 1—4 mnepuonoB llepmoamdeckoil CHCTEMBI XHUMHUYECKUX
anemenToB JI.1. MeHzeneeBa, HCIOb3Y sl IOHSTHS «S-, P-, 0- 3IeKTpOHHBIE OpOHUTAIINY,
«OHEPTreTUYECKUE YpPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHYECKHUX AJIEMEHTOB M MX COCIMHEHUH IO nepuogaM U rpynnam l[leproanyeckoi
CUCTeMBbI XUMHUYeckux 35iemeHToB [[.1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBa  HEOPraHMYECKUX  BEIIECTB  PA3IMUHBIX  KJACCOB, IMOJTBEPKIATh
CYIIECTBOBAaHME TEHETHMUECKOM CBSI3M MEXKIYy HEOPTraHWYECKUMH BEIIECTBAMHU C
ITOMOIIIBI0 YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHHSI KIACCUPUIIUPOBATH XUMUUECKHE PEAKIIUH MO PA3TUYHBIM
NpU3HAaKaM (YHCIY M COCTAaBy pearupyroliux BEIIeCTB, TEII0BOMY 3 dekTy peakuuu,
W3MCHCHUIO CTCIICHEW OKHCJICHHS DJIEMEHTOB, OOPAaTHMMOCTH PEAKIMH, YYaCTHIO
KaTaJm3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBJIATh YPABHEHHSI PEAKIUN pa3IUYHBIX THUIIOB,
MIOJIHBIE M COKpAII[CHHBIC YPABHEHHS PEAKIM MOHHOTO OOMEHA, YUHMTHIBAsl yCIIOBUS,

IIPpU KOTOPBIX 3TU PCAKIHNU UAYT 1O KOHIIA,



e Cc(HOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMHU, MOATBEPKIAIONINE KAaYeCTBEHHBIN
COCTaB PAa3JINYHBIX HEOPraHWYECKHUX BEIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTAaHUUECKUX BEIIECTB;

e chOPMUPOBAHHOCTH YMEHHUI pacKpbIBaTh CYIIHOCTb OKUCITUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKLIUN MOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOIO OajlaHca ITUX
pEeaKIHnii;

e chOPMUPOBAHHOCTh YMEHHM OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu
OT pa3NUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XHWMHUYECKOTO pPaBHOBECUS B
3aBUCUMOCTH OT BHeIIHero Bo3aeicTBus (mpuniun Jle [llaTense);

e CchOPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMUMHUYECKHE IPOLIECCHI, JEKAIUEe B
OCHOBE IPOMBIIUICHHOTO TIOJYYEHHS] CEpPHOM KHUCIOTBI, aMMHaka, a TaKxke
c(hOpPMHUPOBAHHOCTH MPEACTABICHIHI 00 OOIIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTUIECKUX
npo0aeMax XUMHYECKOTO TPOU3BOJICTBA;

e CchOPMUPOBAHHOCTh YMEHHM MPOBOAUTH BHIYHUCICHHUS C HCIOJIB30BAaHUEM TOHSATHUS
«MaccoBasi I0JIsl BEIIECTBA B pPACTBOPE», 00BEMHBIX OTHOIICHUH Ia30B MPU XUMUYECKUX
peaKusax, Macchl BEIIeCTBa MM 00beMa ra3oB MO H3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wik 00beMy OJTHOTO U3 yUACTBYIOUIMX B PEAKLIUHU BEIIECTB, TETUIOBOTO Y eKTa
pEeaKI1 Ha OCHOBE 3aKOHOB COXPAaHEHHUsI MAaCChI BEIIECTB, IPEBPAILCHUS U COXPAHEHUS
SHEPTHUY;

e chOpPMUPOBAHHOCTh YMEHUI COOJIIOIaTh MPaBUIIa MOJIB30BAHUS XUMUYECKON TOCY10H 1
nabopaTopHBEIM 00OpYNOBAaHUEM, a TaKXKEe TMpaBuUia OOpalIEHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIIMSIMU TIO BBITIOJIHEHHIO JITAOOPATOPHBIX XUMHUYECKUX OIBITOB;

e CchOPMUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBHINOJIHATH XUMHUYECKHH AKCIEPUMEHT
(pasnoskeHue mepoKCuaa BOAOPOa B MPUCYTCTBUU KaTaan3aTopa, ONpeeIeHUEe CPE b
pPacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX
(GakTopoB Ha CKOPOCTh XHWMHYECKOW pEaKIHWH, peaklud HMOHHOrO0 OOMeHa,
KauecTBEHHbIE peakUuu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH
aMMOHHUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 1o TeMaM «Mertamib» U
«Hemeramibn) B COOTBETCTBUU C TIPABHIIAMU TEXHUKH 0€30MaCHOCTH MIPH OOpaIleHIH
C BeHeCTBAMH M JIA0OPATOPHBIM OOOPYIOBAaHHEM, TPEACTABIATH PE3yJIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B popMe 3aMiCH ypPaBHEHUN COOTBETCTBYIOIIMX PEaKIUil
1 GOpMYJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

e CchOPMUPOBAHHOCTh YMEHUI KPUTHYCCKU aHATU3UPOBATh XUMHUECKYI0 WH(OPMAIIUIO,

MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MaCCOBOM KOMMYHUKAIIUHA, UHTEPHET U

ap.);



e Cc(pOPMHUPOBAHHOCTb YMEHHUI COOJIIO/IaTh NpPaBHJA IKOJOTUYECKH II€JIECO00Pa3HOrO
MOBE/ICHUA B OBITY U TPYAOBOI I€ATEIHHOCTH B LEJIIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpY’Kalolllel MPUPOAHOM Cpeabl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBUS Ha KUBbIE
OpraHM3MBbI OIIPENIEICHHBIX BEIIECTB, NIOHUMAas cMblIca nokaszateins [1JIK, noscHars Ha
IpUMepax CrnocoObl YMEHBLICHUS] U MPEJOTBPAIICHUS] UX BPEAHOIO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa;

e sl O0YYAIOUIMXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHUE TPUMEHSTh
3HaHU 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMS BEIECTB U XUMHUYECKUX SIBIICHUIA;

e JUISL CIIENIBIX M CIIA0OBUISIINX OOYYAIOIIUXCSA: YMEHHE HCIOJb30BaTh pelibehHO-

TOUYEYHYI0 cucTeMy obo3HaueHuit JI. bpaiins 11 3anucu XuMudeckux Gopmyt.

Conep:xanue y4eOHOro npeamMera

10-i1 kiace

OPTAHUYECKASA XUMUA

TeopeTnyecKkue OCHOBbI OPraHUYeCKON XUMHHU

HPGI[MGT OpFaHHHGCKOﬁ XUMHU: €c BO3HHUKHOBCHUC, Pa3sBUTHC nu 3HAa4YCHUC
B ITOJTyY€HUH HOBBIX BEILIECTB U MaTEpPHaIoB. Teopus CTpOEHUS OPraHMYECKUX COequHEHN A.M.
BytnepoBa, ee ocHOBHbIe moJOKeHUS. CTPYKTYpHBbIE (QOPMYIBI OPTaHUYECKUX BEIIECTB.
FOMOHOFI/I}I, HN30MCpHUH. XUMHYECKas CBA3L B OpraHn4YCCKUX COCAWMHCHUAX — OAWHAPHBIC U

KpaTHBIC CBA3H.

[IpencraBnenue o kiaaccuuUKalMM OpraHUYecKuX BemiecTB. HomeHkiaTypa OpraHMYecKux
COeIMHEHUH (cucTeMaTn4ecKas) U TPUBHAJIbHBIE HA3BAHUS BAKHEHIIIMX [TPEICTABUTENEH KI1acCOB

OpTraHNYC€CKUX BCIICCTB.

3KCHCpI/IM€HTaHLHHe MCTOAbl HM3YUCHUA BCIICCTB M HX HpeBpameHHﬁ: O3HAaKOMJICHUE C
06pa3HaMI/I OpTraHN4YCCKUX BCHICCTB M MATCpHAIaMU Ha HX OCHOBC, MOACIHMPOBAHUC MOJICKYJI
OpraHU4Y€CKUX  BCIICCTB, Ha6J'IIOI[eHI/Ie n OINKMCAaHHUC JEMOHCTPAIMOHHBIX OIIBITOB IIO

NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUH (TUIaBJICHUE, OOYTIMBaHKUE U TOPEHHUE).

Yraesonoponbl



AJKaHBI: COCTAB U CTPOEHUE, TOMOJIOTUUECKUH psifl. MeTaH U 3TaH — MPOCTEHIIHE TPEACTABUTENH
aJIKaHOB: (PU3UUECKHE U XUMHUYECKHE CBOMCTBA (PEeaKIK 3aMeIlleHUs] U TOPEHUs), HaXOXKACHHUE B

IIPUPOJE, MOJTYyYECHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMUYECKUH psAl. ODTUIEH U HPONWIEH — MpocTeiIne
MPEJICTABUTENIN AJIKEHOB: (U3MUECKHEe U XUMHUYECKHE CBONCTBA (peakUuuu TUAPUPOBAHUSA,

TaJIOTCHUPOBAHUS, TUAPATALIUU, OKUCJICHUSA U HOHI/IMepI/BaL[I/II/I), MOJIYUCHHUC U IPUMCHCHUC.

Ankanuensl: 6ytanuen-1,3 u metunOyTaauen-1,3: crpoeHne, BaXHEHIINE XUMIUUECKUE CBOMCTBA

(pCaKI_[I/IH HOJ'II/IMepI/ISaI_[I/II/I). HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI pAl. ALETUIIEH — MPOCTEHIINM
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHME M XMMUYECKHE CBOMCTBA (peakiuu

TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATALlUU, TOPEHUS ), T0JIy4YEHUE U IIPUMEHEHHUE.

Apenbl. benzon: cocrtaB, crtpoeHue, (QuU3NYECKHE W XHMHYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMs), MOJyYe€HHE M MpUMEHeHHue. Todyos: cocTaB, CTpOEHHE,
duznyeckre u XMMHUYECKHEe CBOMCTBA (peakIiy TraJOreHUPOBAHUS U HUTPOBAHUS ), IOTyUYEHUE U
npuMeHeHrne. TOKCHMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXKAY YIJIEBOAOPOJAMH,

MMPpUHAJIC)KAIITMMHA K Pa3JIMYHbIM KJIaCcCaM.

[TpupoaHble HCTOYHUKH YTIeBOAOPOAOB. [IprpoaHblii ra3 u nomyTHbe HedTsHbIE Ta3bl. HedTh 1
ee mnpoucxoxieHue. CrocoObl mepepabOTKM HEPTHU: MEeperoHka, KPEeKHHT (TepMHYECKHH,
KaTajquTuyeckui), mnuponus. IlpoaykTsl mnepepaboTku He(dTH, HUX NPUMEHEHHE B

HPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadoTKy.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX INPEBPAILICHUN: O3HAKOMJICHUE C
o0pa3iaMu TIacTMacc, KaydyKoB W pe3uHbl, KoJuiekinu «HedTe» u «YTomby, MoaenupoBaHuie
MOJIEKYJ YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHHUE MPAKTHUECKONH pPaldOTHI:

[IOJIyYEHUE 3TUIICHA U U3YUYEHUE €rO CBONCTB.

PacueTHbie 3agaun.

Brruncienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBA HUCXOIHOTO
BEUIECTBA WJIM HPOAYKTa PEAaKIMH MO H3BECTHBIM Macce, 00beMy, KOJHUYECTBY OJHOTO U3

HCXOAHBIX BCHICCTB UK IIPOAYKTOB peaKHI/II/I).

Kuciopoaconep:kamniue opraHnuecKkne coeIunHEeHHsI



[IpenenvHBIC OAHOATOMHBIE CTUPTHI. METAHON M ATAHOJ: CTPOCHHE, (PU3UICCKUEC U XUMHUCCKHE
CBOICTBa (peakiuy ¢ aKTUBHBIMH METaJUIaMHU, TaJOT€HOBOIOPOJIaMH, TOPEHUE), PUMEHEHHUE.
Bonoponnsie cBsi3u MexXy MoJIeKyJlaMH CIUpTOB. JleiicTBHe MeTaHOIa U 3TaHOJa HA OPraHU3M

YCJIOBCKA.

MHoroaTomMHble COUPTHI. DTUICHIVIMKONIb U IJIMLEPHUH: CTPOEHHE, (PU3MUECKUEe U XMMUYECKHE
CBOWCTBa (B3aUMOJEHCTBUE CO ILNENOYHBIMM METalJlaMM, KaueCTBEHHAas peaknus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riaunepuHa u

OTUIICHI JINKOJIA.

denom: CTPOCHUC MOJICKYJIBI, (I)I/ISI/I‘IGCKI/IG U XMMHYECKHE CBOMCTBA. TOKCHMYHOCTH (beHona.

[Ipumenenue denomna.

AJ'IBI[GFI/II[BI 1 KCTOHHI. CDOpMaJ'IBI[eFI/II[, afeTaJIbACTH: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IC U XUMHUYCCKUC
CBOMCTBaA (peaKL[I/II/I OKHCJICHHA M BOCCTAHOBJICHUS, Ka4YCCTBCHHBIC peaKI_[I/II/I), MOJIy4YCHUC U

pPUMEHEHUE.

OOHOOCHOBHBIE TIpenebHble KapOOHOBbIE KHUCIOTHL. MypaBbuMHAsT U YKCYCHAasi KHCIIOTHI:
CTpoeHue, PU3NIECKUEe M XUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIME TSI KiTacca KUCIIOT, PEaKIus
sTepu(UKALNK), TOJydeHHue U TmpuMeHeHue. CrTeapuHOBass U OJEHUHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. MbljIa Kak COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX

MOIOIIIee JCUCTBHUE.

CrnoxHnble 3pUpHl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HIponn3 ClIoXHBIX 3(¢upoB. Kupsr.

I'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas posib KHUPOB.

VYrneBoasl: cocTaB, KiIAacCU(pHUKAIMS YIIEBOJAOB (MOHO-, AW- M moiucaxapuisl). [nmokosza —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (HU3UYECKUE U XUMUUYECKUE
cBocTBa (B3aumoiericTBre ¢ ruapokcuiom meau(Il), okucienne aMMruadyHbIM PaCTBOPOM OKCHIA
cepedpa(l), BoccTaHoBNIEeHNE, OpOKEHHE TIIIOKO3bI), HAXOXKICHUE B MPUPOJE, MPUMEHEHHE,

Ouonoruueckas posb. orocunres. Ppykro3a Kak U30Mep IITFOKO3bI.

KanMaJ'I U [CJUII0JIO3a KaK MPUPOAHBIC IMMOJIMMEPHI. CTpOGHI/Ie Kpaxmajla M [ICJIUIIOJIO3BI.

dusnueckue 1 XUMHUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEeaKIus ¢ HOIoM).

DKCIepUMEHTATBHBIC METOIbl U3YYCHHS BEIIECTB U MX MIPEBPAIICHUI: POBEJICHUE, HAOIOICHNE
U ONHCAHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIC pEaKLIUU

OJTHOATOMHBIX CHUPTOB (OKHcIeHue 3TaHona okcugom wmenu(Il)), MHOTOATOMHBIX CIUPTOB



(B3aumopelictBue riuuepuHa ¢ rugpokcugom meau(ll)), anpaerunos (okucIeHHE aMMUAYHBIM
pactBopoM okcuaa cepedpa(l) u runpoxcumom meau(Il), B3aumonenicTBue kpaxmaia ¢ HOmI0M),

NpOBE/ICHUE MPAKTHYECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KUCIIOTHI.

PacuerHble 3amaun.

Brruncienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBA HUCXOIHOTO
BEUIECTBA WJIM HPOAYKTa pPEAKIMH MO H3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO U3

HCXOJIHBIX BEIIECTB WX MPOTyKTOB PEAKIINH).

A3oTcozieprKaliie OpraHn4eckiue CoeAMHEHNUS.

AMMHOKHCIOTEI KakK aM(i)OTCpHBIe OpTraHU4YC€CKUC COCONHCHUS. dusnyueckue M XHMHUUYECKHE
CBOMCTBA aMMHOKHCIIOT (Ha npumMepe FJ'II/II_II/IHa). buonornueckoe 3HadYeHHME aMUHOKHUCIOT.

IlenTuael.

benku kak npupoaHbIe BEICOKOMOJIEKYIISIpHBIE coeluHeHus. [lepBuuHas, BTOpUUHas U TPETUYHAS
CTPYKTypa OenkoB. XHMMUYECKHE CBOWCTBA OEJIKOB: THAPOJIM3, JEHATypalus, KaueCTBEHHBIE

peakiu Ha OCNKH.

SKCHepI/IMeHTaHLHHC MCTOABbI U3YUCHUS BCUICCTB U UX npeBpameHI/Iﬁ: Ha6J'IIOI[eHI/Ie 1 OIIMCAaHHUC

ACMOHCTPAIlMOHHBIX OIIBITOB: JCHATYpalud OceaKoB IIpHU Harp€BaHu, IBCTHBIC PCAKIINN OCTIKOB.

BI)ICOKOMO.]ICKyJIﬂpHI)Ie COCIMHCHUHA

OCHOBHbBIE TOHSTUA XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIMEHb MOJMMEpPU3AIUU, CpeHsss MoJIeKyJisipHas Macca. OCHOBHBIE

METObI CHHTEC3a BBICOKOMOJICKYJISAPHBIX COCJIMHEHUI — nojmmMmepusanusa U NOJIMKOHACHCAILIUA.

3KCHCpI/IM€HTaHLHBIe MCTOAbl HM3YUCHHUA BCIICCTB M HUX HpeBpameHHﬁ: O3HAaKOMJICHUE C

oOpa3iamMu NpUpOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanms MeXnpeaMETHBIX CBSA3€H NPU HM3yYEHUHU OpraHudeckod xumuu B 10-m Kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX MOHATHH, TaKk U

HOH?[TI/Ifl, ABJIIOINUXCSA CUCTCMHBIMU IJIA OTACJIBHBIX IMPEAMETOB €CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.



OO0me ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBJICHUE, HAy4YHBIA (haKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CUHTE3, Kiaccu(ukamus, MEepUOJAMYHOCTh, HAOIIOJCHHE, W3MEPEHHE, SKCICPUMEHT,

MOZACIINPOBAHUC.

®dusnka: Mmarepus, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJA, DHEPreTUYECKHH YpPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOE COCTOSIHUE BELECTBA, (PU3MUECKUE BETUUMHBI U €IUHUILIBI UX

U3MEPECHUSL.

buonorusa: kierka, opranusMm, Ouocdepa, oOMEH BelIECTB B OpraHu3Me, (QPOTOCHUHTE3,

OHMOJIOTUYECKH aKTHBHBIE BellecTBa (OCNKH, yTIeBOIbI, KHUPHI, PEPMEHTHI).

['eorpacdusi: MuHEpasnbl, TOPHbIE OPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MMUIICBBIC TIPOAYKTBI, OCHOBbBI PANWOHAJIBHOI'O IIMTAHUA, MOKOIIUC CpCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUUYCCKHUC MpCrapaThbl, MaTCpHUaJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX

BOJIOKOH.

11-i kiaace

OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopeanecmle OCHOBBI XMMHH

XUMHUYECKUH dmeMeHT. AToM. SIapo aTroma, H30TOmbL. DJIEKTPOHHASI 000JI0YKa. DHEPTreTUIECKHE
YPOBHH, MOAYPOBHH. ATOMHBbIE OpOUTaNH, s-, P-, d-ameMenThl. OCOOCHHOCTH pachpeaeIeHUs
3JIEKTPOHOB 1O OpOHUTAISAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DICKTPOHHAsS

KOH(HTyparys aTOMOB.

Ilepuoanueckuit 3akoH u [leproanueckas cucreMa xumudeckux aineMeHToB .M. Menneneena.
Cs3p mepuonnyeckoro 3akoHa u Ilepumoaudeckoll cucTeMbl XUMHYECKMX 3iemeHToB J[.U.
MeHneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH TPOCTHIX W CIIOXKHBIX BEIIECTB IO TpymHmam M

nepuogam. 3HadcHUE NEepUOANYCCKOr'0 3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XuMHU4YECKas CBsA3b. BUIBI XUMUYECKOHN CBS3H (KOBAJICHTHAsI HEMOJIApHAS U
NoJIsSipHAsi, MOHHAS, MeTaJuTnueckas). MexaHu3Mbl 00pa30BaHMsI KOBaJICHTHON XUMHUYECKON CBSI3U
(oOMeHHBIH u JIOHOPHO-AaKIEMTOPHBIN). Bonopoanas CBSI3b. BanentHocTs.

DIIEKTPOOTpULIATENBLHOCTh. CTENEeHb OKUCIECHUS. IOHBI: KATHOHBI U AHMOHBI.



BemectBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH TIOCTOSIHCTBA COCTaBa
BelleCTBA. TNl KPUCTAUVIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA

KPUCTAJUIMYECKOU PELIETKU.

[TonsitTue o nmucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE PAacTBOpPBL. MaccoBas o

BCIIIECTBA B paCTBOPC.

Knaccudukanuss Heopranmdyecknx coeanHeHW. HoMeHKnIaTypa HEOPraHWYECKHX BEIIECTB.

I'eneTmyeckas CBA3b HEOPTaHNYCCKUX BECIICCTB, IIPUHAAJICIKAIINX K pa3JIMYHBIM KJIaCCaM.

Xumnueckass peakuus. Kiaccupukaiust XUMHUECKMX peakIMid B HEOPraHUYECKOH W
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MpeBpallleHus

OHCPIUuM NMprU XUMHYCCKUX PCAKIUAX.

CKOpOCTh peakiuH, €€ 3aBHCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peaKIuu.
Xumuyeckoe paBHoBecHe. PDaKTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOIO PaBHOBECHSL.

ITpunuun Jle larense.

DnexTponuTHyeckas auccoruanus. CUIbHbIE U clladble AMeKTpoiauThl. Cpesa BOAHBIX paCTBOPOB

BE€IICCTB. KHUCJiasd, HeﬁTpaanaﬂ, mieja04YHas.

OKHCIIUTEITEHO-BOCCTAHOBUTEIILHBIC pcaKkuu.

DKCrepuMEHTAIbHbIE METOJIbI M3YUYEHHS BEIIECTB U UX MPEBPAILlEHUI: TEeMOHCTpaIus TabIuIl
«Ilepuonuueckas cuctema xumuueckux snemeHToB (.M. MennaeneeBay, u3ydeHue Mojenen
KPUCTANTMYECKUX PEIIETOK, HAOMIO/IEHHEe M ONMHCAHWE JEMOHCTPAIMOHHBIX U J1a0OpaTOPHBIX
OMBITOB (pa3yIoKEeHHE NEPOKCHA BOJOPOIa B MPUCYTCTBUM KaTalau3aTopa, ONpEesIeHue Cpebl
pPacTBOpPOB BEILIECTB C IMOMOIIBI0 YHHBEPCAIHHOIO HHAMKATOPA, PEaKIMH HOHHOrO OoOMeHa),
MpOBEJCHUE MPAKTUUYECKON paboThl «BiusHIe pa3auuHbIX (PAaKTOPOB Ha CKOPOCTh XMMHYECKON

pEAKLIAM.

PacueTHbie 3agaun.

PacueTsl 10 YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCIIC TCPMOXHUMHUUCCKHUC PACUCTHI,

PACUCTEI C UCITOJIB30BAHHUEM IMOHATHA «MAaCCOBasA O0JIs BEIICCTBAY.

Heopranuveckasi xumus



Hewmerannel. [Tonoxxenne HemeramioB B [lepuoandeckoil cucteMe XuMudeckux 3neMenToB [1.1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB. DU3HUECKHE CBOMCTBA HEMETAIOB. AJIITOTPOIHUS

HEMETaJIOB (Ha MpUMepe KUCIOPoAaa, cepsl, pochopa 1 yriepoaa).

XVUMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, pocdopa, yriepoaa u
KPeMHHs) M WX COCAWHCHUH (OKCHIOB, KHCIOPOACOJACPIKAIINX KHUCIOT, BOJOPOIHBIX

COCJTMHECHUM).

[IprMeHeHrne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUM.

Meramnsl. Ilonoxenue meramioB B Ilepuoandeckodl cucrtemMe XMMHYECKUX dieMeHTOoB JI.U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX 000J0YE€K aToMOB MeTaiuioB. OOmme
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHUYCCKHH sl HANPSIKECHUN

MCTAJIJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEUIIUX METAUIOB (HATPUM, KAJIUM, KaJIbI[UH, MarHui, aJlOMUHHM,

IIUHK, XPOM, KeIlle30, MEJIb) U KX COCTUHECHHI.

O61ue crocoObl NoIy4YeHUs] METaUIOB. [IpruMeHeHne MeTauioB B ObITY U TEXHHUKE.

DKclepUMEHTaIbHbIE METOABl M3y4YeHHsI BEIECTB M MX NPEBpAlCHUN: M3y4YEeHUE KOJUICKIMU
«Metamuipl M CIIaBBl», OOpa3lOB HEMETAJIOB, pELICHHE HSKCIEPUMEHTAJbHBIX 3ajad,
HaAOJIIOJIECHUE M ONKMCAHHWE JAEMOHCTPALMOHHBIX U J1a0OpaTOPHBIX OIBITOB (B3aMMOJEHUCTBHE
THJIPOKCUA AIFOMUHMSI C PACTBOPAMH KUCIIOT U LIEJI0YeH, KaueCTBEHHbIE PEAKLIMU Ha KATHOHBI

METaJIJIOB).

PacuerHble 3amaun.

PacueTsl Macchl BeriecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIMM BEIIECTB, pacueThl Macchl (00beMa, KOJIMYeCcTBa

BEII[ECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHA ¥ KU3HD

Ponp xumum B oOecreuyeHWH SKOJOTUYECKOW, DHEPreTUYECKOW W THUIIEBON O€30MacHOCTH,

Pa3sBUTUU MCIAUTTUHBI. ITonsaTue o HAaYYHBIX MCTOAAX MO3HAHU BEIICCTB U XUMHWYCCKUX peaKHHﬁ.

HPGI[CTaBJ'IGHI/IH 00 O6HII/IX HAayYUYHBIX IMPUHOUIIAX HTPOMBINIIICHHOI'0 IMMOJTYYCHHA BaXHEHUIITHX

BCIICCTB.



UenoBek B MHpE BEHICCTB M MaTEpPHAIOB: BaXKHEUINHWE CTPOUTEIBHBIE MaTEpPHAIbI,
KOHCTPYKLMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepaMHKa, MaTepHaibl sl 3JIEKTPOHUKH,

HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEpAIbHBIEC yI00pEHUSI.

Xumus u 3J0pPOBLEEC YCJIOBCKA: IMPpaBHJia UCIIOJb30BAHUA JICKAPCTBCHHBIX IMPCIapaToB, IMpaBUJia

0€30I1aCHOI0 MCITOIb30BaHUs npemnapaTron OBLITOBOM XHMHH B MMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsi3ed NpU M3ydyeHHM oOlIed W HeopraHuuecko xumuu B 11-m
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYUHBIX TOHATHH, TaK
U TOHATHUH, SBISIOLIUXCS CUCTEMHBIMU JJISi OTAEIBHBIX NPEAMETOB E€CTECTBEHHO-HAYYHOI'O

UKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYUYHBIM (aKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, KIAacCHU(PUKALUsA, MEPHOIUIHOCTh, HAOIIOACHUE, OSKCIICPUMEHT, MOJICIIMPOBAHHE,

HN3MCPCHUC, SBJICHUC.

®usnka: Marepus, BSHEpPrusi, Macca, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPaauoaKTUBHOCTb, MOJIEKYJa, SHEPTETUUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe

COCTOAAHUEC BCUICCTBA, (I)I/ISI/I‘IGCKI/IG BCJIMYMHBI 1 €ANHUILBI UX U3MCPCHUSA, CKOPOCTh.

Buonorus: kieTka, opraHu3M, 3KOcUCTeMa, OMocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMHHBI,

obMeH BCIICCTB B OPraHU3Me.

['eorpadus: MuHEpabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE UCKOMTAEMbIE, TOTUIMBO, PECYPCHI.

TexHoyorus: XHUMHYECKAS OPOMBINIJICHHOCTh, MCETAJUIypTrHus, ITPOU3BOACTBO CTPOUTCIBHBIX
MaTepuraioB, CEJIbCKOXO03SHCTBEHHOE IMpoOu3BOACTBO, numeBast MMPOMBIINIJICHHOCTD,
q)apMaLIeBTI/I‘IeCKaSI MNPOMBIIIJICHHOCTD, IMPpOU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTCpuaios, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HAaHOTCXHOJIOI'NH.

TemaTnueckoe NJIAHUPOBAHKE

10-i kiaace

KoanuyecTBO 4acoB




HaumenoBan

Ne
ue pasnpenos | Beer | KonTpoabn |[IpakTHyeck | DJIeKTPOHHBIE (uudpossbie)
n/
U TeM | 0 ble pa0oThl | Me padoThl | 00pa3oBaTeJIbHbIE pecypchl
n
NPOrpaMMblI
Pa3nen 1.TeopeTnyeckne 0CHOBbI OPraHMYeCKON XUMUM
IIpenmer
OpraHUYECKO
51 XAMUH.
Teopus
bubnmorexa POIII
1. |cTpoeHus 3
1 |oprannuecku .
P — resh.edu.ru/subject/29/10/
X
COeIUHEHUN
AM.
bytneposa
Hroro no pazneny |3

Pa3znea 2.YrieBoaopoanbl

[IpenenbHbIC Bbubanorexa POIII -
> yrieBoaopona |2 resh.edu.ru/subject/lesson/6151/start/
! bl — AJTKAHBI 149993/

Henpenenbn

8 (S
2. | yraesomopon Tpenaxep «Ob61axo 3HaHUI». XUMUSL.
2 |BI.  aJIKCHBHI, ° ! 10 ximacc, OO0 «Pu3znkoH JIaby

aJIKaIUCHBI,

QJIKMHBI
2. | Apomarndeck DNEeKTPOHHBIN 00pa3zoBaTeIbHBIN
3 |me g pecypc «Jlomamraue 3a/IaHMsL.




YTIEBOAOPOL

bl

Cpennee

XuMus»,

oOuiee
10-11

o0Opa3oBaHme.

KJjacc, AO

«3natenscTBO "[Ipocsemienue»

[Ipuponusie
HUCTOYHUKU
YTIEBOIOPOL
OB H uX

nepepaboTka

Uroro no pazgeny

13

Paznen 3. Kucaopoaocon

epkalue OpraHunv4eCKue COCIMHEHUs

3. | CriupTsL 3

1 |denon
AJBIETUIBL.

3 Kapbonossie

2' KHACJIOTHI. 7 1
CI10XHBIE
3UpHI

3.

3 VriaeBoasl 3 1

Wroro mo paznmeny |13

Pa3znea 4. A3orcon

CpKalue OPraHu4eCKue COCINHCHUA

AMUHBL.
4.
1 AmuHOKkuciIo |3
TEL. beaku
Hroro o paznmeny |3

Paspnen 5. BeicOKOMOJIEKY ISIpHbBIE COCIMHEHUS

. IInacTMaccel.

1' Kayuyxmu. 2
Bonokna

Hroro o pazneny |2




OBILEE
KOJIMYECTBO
34 2
YACOB o
I[TPOI'PAMME
11-ii kiace
Kosaun4yectBo 4yacos DJIEKTPOHHBIE
HanmenoBanue
Ne (uudgposbIe)
Pa3sAeIoB H TeM Kontpoasnbie | [IpakTuyeckue
n/n Beero o0pa3oBaTe/ibHbIE
nporpamMmel padoThI padoThI
pecypcsl
Pazgen 1.Teopernueckne 0CHOBbI XUMUH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
bubnmoreka POII -

1.1 |[lepuonuueckas |3
cucTeMa
XAMHYECKUX

sneMeHToB JI.1.

resh.edu.ru/subject/29/11/

Menpaeneesa
DIIEKTPOHHBII
o0pa3oBaTenbHBII pecype
Crpoenue «Jlomainue 3a/1aHUS.
BEIIIECTBA. Cpennee oOmee
1.2 4
MHuoroo6pasue obpazoBanue. XUMHUNY,
BELECTB 10-11 KJacc, AO
«3naTenscTBO

"IIpocBenieHue»




Tpenaxep «Obnako

13 XuMHUYECKHe 6 3HaHWM». Xumusa. 11

' peakiuu kimacc, OO0 «®Pu3nkoH
Jla6»

Htoro no pazneny 13

Pa3nea 2.Heopranuyeckasi Xumust

2.1 | Merajuibl 6

2.2 | Hemerayuiel 9
CBs3b
HEOPTaHHYECKUX

2.3 2
U OpPraHHYECKUX
BEILLIECTB

Wroro no pazneny 17

Pa3zgea 3. XuMus 1 :KU3HL

3.1

XUMHS U KU3Hb

4

Htoro no pazneny

4

OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

34




		2023-11-27T08:04:40+0300
	Дьячкова Татьяна Ефимовна




