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ba3oBblii ypoBeHb

IHosicHuTe/IbHAA 3aIUCKA

[IporpaMma 1o XMMHU Ha YpPOBHE CpeaHero obmero obpa3zoBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMbl CPEJHETO OOILEro
obpazoBanus, npexacraBieHHbix B PI'OC COO, ¢ yuérom Konuenmuu npenojaBaHus y4eOHOTO
npeamera «XuMHA» B 00pa3zoBaTelbHbIX opraHuzanusx Poccuiickoil denepanuu, pealn3yrolmiux
OCHOBHBIE 00pa3zoBaTelbHBIE NPOTPAMMBbI, W OCHOBHBIX TIOJOXEHUH (enepanpHOl paboueit
IIPOrpaMMbl BOCIIUTAHUS.

OCHOBY MOAXOJ0B K pa3paboOTKe NMpOrpamMMbl MO XMMHH, K ONPEAEICHUIO O0IIel cTpareruu
00y4yeHHUs1, BOCIIUTAHUS U Pa3BUTUS 00YyYaIOIUXCs CPEACTBAMU yueOHOro npeamera «Xumus» s 10-
11 xmaccoB Ha 0a30BOM YypOBHE COCTAaBWJIM KoHIenTyaidbHble monoxenus PrOC COO o
B3aUMOOOYCIIOBJIIEGHHOCTH LeJIeH, COJepXaHUs, pe3yJbTaToB OOy4eHUs M TpeOOBaHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBMM € JaHHBIMU MOJOXEHMSAMU HporpaMMa o XuUMHM (0a30BbI ypOBEHb) Ha
YpOBHE CpETHETO 00IIero 00pa3oBaHus:

— YyCTaHaBJIMBaeT o00sA3aTenbHOe (MHBApUAHTHOE) IPEJAMETHOE COAEp)KaHUE, OIpesenser
KOJINYECTBEHHbIE U KAUECTBEHHBIE €ro XapaKTepUCTUKM Ha KaKJIOM 3Tale H3ydeHHs HIpeaMerTa,
MpeyCMaTpUBAeT MPUHIMIIBI CTPYKTYPUPOBAHUS COJIEPYKAHHUS M pacIpelesieHHs] ero mo Kiaccam,
OCHOBHBIM pa3ziejlaM U TeMaM Kypca;

— 1aéT MpUMEpHOe pacipeieieHue yueOHbIX YacoB 10 TEMATUYECKUM pasJiesiaM, PEKOMEHIYeT
MPUMEPHYIO TOCIIEI0BATEIbHOCTh M3YUEHHS OTICIBHBIX TEM Kypca C y4ETOM MEXKIPEIMETHBIX
BHYTPHIIPEIMETHBIX CBA3€H, JOIMKHM y4eOHOIo Mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00ydaronmxcs
10-11 xnaccos;

— JaéT METOIMYECKYI0 MHTEpIpEeTalMIo Leslell n3ydyeHHsl IpeaMeTa Ha YPOBHE COBPEMEHHBIX
INPUOPUTETOB B CHUCTEME CpEAHEro oOmero oOpa3oBaHMs, COACPKATEIPHOW XapaKTEPUCTHKH
IUTAHUPYEMBIX DPE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTelIbHOH MpOrpaMMbl CPEIHEro OOILIEero
oOpa3oBaHMsl  (JMYHOCTHBIX, METANpPEIMETHBIX, NPEAMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENBHOM JEesATETbHOCTH OOY4aloerocss MO OCBOCHMIO cojepkaHus mnpenmera. Ilo Bcem
Ha3BaHHBIM TMO3HIMSAM B MPOrpaMMe IO XHMHUHU COOJIIOJIEeHa TPEEeMCTBEHHOCTh C (QelneparbHOi
paboueii mporpaMMoOM OCHOBHOTO o0O0Omero oOpazoBanuss 1o xumuu (mis 8-9 KkiaccoB
o0pa3zoBaTeNbHBIX OpraHu3anuii, 0a30BbI YPOBEHbD).

OO0mas xapakTepucTUKA Yy4e0HOI0 npeaMera

Xumuueckoe oOpa3oBaHKe, MOJy4aeMOe BBITYCKHUKAMH 00111e00pa3oBaTeIbHON OpraHu3alliu,
SBIIETCS HEOTHEMJIEMOI YacThI0 UX OOPa30BAaHHOCTH U CIY)KHUT 3aBEPIIAIONINM STAllOM pealn3aluu
Ha COOTBETCTBYIOIIEM 0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIMX IIEJIOCTHOW CHCTEMe
XUMHUYECKOTo oOpa3oBanus. KitoueBble IIEHHOCTHM KacalOTCSl TO3HAHUS 3aKOHOB TMPUPOJIBI,
(GOpMUPOBaHHUS MHPOBO33PCHHUS W OOMmEH KyJIbTyphbl UEJIOBEKAa, a TaKkKe OSKOJOTHICCKU
000OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO M TPHUPOAHON cpene. Peammsyercs xumudeckoe
oOpa3zoBaHHe OOYyYarOUIMXCSl HAa YypPOBHE cpeaHero oOiero oOpa3oBaHMs CPEACTBAMHU YYEOHOTO
npenMera «XuMUs», CoIepKaHue M MOCTPOEHHE KOTOPOTO OMPENEICHBI B MPOTrpaMMe MO XUMHUH C
y‘-IéTOM CHGHI/I(bI/IKI/I HAayKH XHWMMHHU, e€ 3HaueHWsd B IO3HAHUU npupoael U B MaTepHaHBHOﬁ KNU3HU
oOmiecTBa, a Takke ¢ Yy4€TOM OOIMMX MeNedl W TPUHIUIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHETo o01iero oopazoanusi B Poccuiickoit deneparmm.

[Ipu dopmupoBanuu coaepkaHusi MpeaMeTa «XUMHUS» YUYTCHBI CIEAYION[HE TOJOKEHUS O
CHeI_[I/I(i)I/IKe 1 3HAYCHHUU HAYKU XHUMHUHU.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJTh B CO3JIAHUU HOBOH 0a3bl
MaTepuaIbHOW KYJIbTYypbl, BHOCHT CBOW BKJIaJA B (OpMHpOBAHHE pPAIMOHATHHOTO HAYYHOTO
MBIIIJICHHS], B CO3JJaHUE IIEJIOCTHOTO MPEJCTABICHHS 00 OKPYKAIOMIEM MHUPE KaK O €MHCTBE MPUPOIBI
U 4YeloBeKa, KOTopoe (GOopMHUPYETCS B XUMHH Ha OCHOBE NOHHMMAHHS BEIIECTBEHHOTO COCTaBa
OKPY)KAOIIIEr0 MHpa, OCO3HAHHS B3aWMOCBSI3M MEKIy CTPOCHHEM BEIIECTB, WX CBONCTBAMH U
BO3MOXXHBIMU 00JIACTSMU TPUMEHEHUSI.



CoBpeMeHHasi XMMHsI KaK HayKa CO3ujaTelibHas, HayKa BBICOKMX TEXHOJOTHWW HallpaBjeHa Ha
penieHre rio0aabHBIX MPoOIEM YCTOMUMBOTO pPa3BUTHS YEJIOBEUECTBA - CHIPHEBOW, IHEPreTHUUECKOIA,
MUIIEBOM, SKOJIOTHYECKON 0€30IacHOCTH M OXpaHbl 370pOBbS. Te€CHO B3aMMOACUCTBYS C JPYTUMHU
€CTECTBEHHBIMH HayKaMH, XUMHs CTajga HEOTHEMIIEMOM 4acThi0O MUPOBOU KYJIbTYphl, HEOOXOAUMBIM
YCIIOBHEM YCIEIIHOTO TPYa M KU3HU KaXKJOT0 YJIeHa O0IIeCTBa.

B cooTBercTBHU ¢ OOIIMMHU LEISIMH U MIPUHIIMIIAMU CPETHETr0 O0IIero 00pa3oBaHus Co/iepKaHue
npenmera «Xumusi» (10-11 kmaccel, 6a30BbIN YPOBEHb H3yYEHUS) OPUCHTHPOBAHO MPEUMYIIIECTBCHHO
Ha  OOLIEKYJbTYpHYIO MOATOTOBKY  OOydYalolUXCs, HEOOXOAMMYID UM [UIsl  BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OpPUEHTUPOB, YCIEUIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA, IPOJOJIKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocCTaBISIOMUMA TpeaMeTa «XUMUS» SBISIOTCS 0a30BbIe KYpChl - «OpraHuyeckas XuMUs» U
«O0miasi U HeopraHuveckas: XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWUW MO HEOPTaHWYECKOW XMMHUHU (C BKIIFOUCHUEM 3HAHWNA W3
oOmmeli XuMUK) U OpraHnYeckoir xumuu. DopMupoBaHHE JAHHOW CHUCTEMBbI 3HAHWWA TPU H3YUYCHHUH
npeaMera 00ecredrnBaeT BO3MOXKHOCTh PACCMOTPEHHST BCEr0 MHOTrooOpas3usi BEIIECTB HAa OCHOBE
OOIINX MOHSTUN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkanust KypcoB - «Opranuueckas xumusi» U «OOIIass u HeopraHuveckas
XuUMHs» cpopMHUpoBaHA B IporpamMme MO XMMHM Ha OCHOBE CHUCTEMHOrO TMOJXOJa K H3YyYEHUIO
yuyeOHOro Mmarepuana W OOYyCJIOBJICHAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
onpeenEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce oprannueckoil XMMHUH BEILIECTBA PACCMATPUBAIOTCS
Ha YpOBHE KJIACCHUUECKOM TEOPUM CTPOEHHUS OPraHMYEeCKHMX COEIUHEHHH, a TakKe Ha YpOBHE
CTEPEOXUMHUYECKUX U JICKTPOHHBIX MPEICTaBICHUN 0 CTpoeHnH BellecTB. CBeneHust 00 u3y4aeMbIX B
Kypce BelIecTBaxX JAarTCs B Pa3BUTHM - OT YIJIEBOJOPOAOB JO CIOXHBIX OMOJIOIMYECKH AKTHBHBIX
coequHeHnl. B Kypce opraHmdeckold XHMMHUU TONYYarOT pa3BUTHE c()OpMHpOBaHHBIE HA YpPOBHE
OCHOBHOro oO0uiero oOpa3oBaHUsl II€PBOHAYaAJIbHBIE NPEJICTABICHUS O XUMHUYECKOW CBS3H,
KJIacCU(UKALMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOWCTB BELIECTB OT WX CTPOCHHS, O
XMMHYECKON PEaKIIuu.

B npenmere «Xumusi» 0a30BOro ypoBHS pacCMaTpHUBAaeTCs U3YYCHHBI Ha YPOBHE OCHOBHOTO
oOmero 0o0pa3oBaHUsI TEOPETHUECKUH MaTepual U (PaKTOJIOTHYECKHME CBEJICHMUSI O BEIIECTBaX H
XUMHUYECKOH peakiu. Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 HeopraHudeckas XuMUs» 00yJarommumMes
MIPEIOCTABIIETCS BOZMOKHOCTh OCO3HATh 3HAYEHUE MEPUOINYECKOT0 3aKOHA C O0IIETEOPETUYECKUX U
METOAOJIOTMYECKHUX MO3UIHH, TTy0Ke MOHATh HCTOPUYECKOE U3MEHEHUE (PYHKIMIA 3TOro 3aKoHa - OT
o0oO0maroniei 10 0ObACHAONUIEH U MPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHMII O BaKHEWINMX BEIIECTBaX, WX COCTAaBE, CTPOEHUH, CBOMCTBaX H
MPUMEHEHUH, a TAKXKE€ O XMMHYECKUX PEaKIUsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHHS
nonoiHsierca B Kypcax 10 u 11 kinaccoB aneMeHTaMu coAeprKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
U NPUKIAAHON XapakTep. JTH 3HaHMs CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMHUHU C APYTUMHU
HayKaMM, DacKpbIBalOT €€ pPOJb B IIO3HABATEIbHOW W NPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCHMTAHHUIO YBa)XKEHMs K IPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTHUECKUX
MPUJIOKEHUH XWMUHU, TMOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MPOOJIEMaxX, CBA3AHHBIX C XUMHUEH, KPUTHIECKH OCMBICIMBATh HH()OPMAIUIO U TIPUMEHSITh
e€ JuIsl  TONOJHEHWsS  3HAHUW, pENIeHUS  UHTEIUIEKTYaJIbHBIX W AKCHEPUMEHTAIbHBIX
uccienoBarenbckux 3agad. ConepkaHue yuyeOHOro mpeamera «XUMHUS» JAHHOTO YPOBHS M3y4Y€HUs
OpUEHTHUPOBAHO Ha (POpPMHUpPOBAHUE y OOYYAIOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAaHUS
bunocopckux uaeH, Takux Kak: MaTepUaibHOE €IUHCTBO HEOPraHMYECKOIO0 U OpraHM4ecKOoro
MHUpa, 00yCIIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHHEM, MO3HABAEMOCTb MPHUPOJIHBIX
SBIIGHUH TyTEM OKCIIEPUMEHTa U PEIIeHUs TMPOTUBOPEUUH MeEXIy HOBBIMH ¢dakTaMud U
TEOPETUUYECKIUMH MPENNOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUM IKOJIOTUYECKUX MpoldiieM, a
TaKkXke IMpodsieM cOepexeHHus HYHEPreTHUYEeCKUX PECYpCOB, ChIPbs, CO3JaHHMS HOBBIX TEXHOJIOTUH H
MaTepuasoB.

B mutane pernenust 3aad BOCHHUTAHUS, Pa3BUTHS W COIUANIM3AIMK OOYYAIOIIUXCS TMPHHSITHIE
MpOrpaMMOil MO XUMHHM TOAXOAbl K ONPEACNEHUI0 COJEpKaHWs U TOCTPOCHHUS IpeaMeTa
peIycMaTpuBaoT (popMHUpPOBAHUE y OO0YYAIOIIMXCS YHHUBEPCATBHBIX YUEOHBIX JEHCTBUIA, HMEIOLIIX
06a30Boe 3HAYEHME JI1 Pa3IMYHBIX BUAOB AESITENBHOCTH: pEIIEHUs NpoOiieM, MOUCKa, aHaIu3a U



0o0paboTku  uHpOpMalMK, HEOOXOIUMBIX JJIsi NPUOOPETEHHs  ONbITa MPAKTUYECKOH |
HCCIIEIOBATEIbCKOM NS TENbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TO3HAHUH XUMHUH.

B mpakTuke mpenofaBaHus XMMHUU KaK Ha YpOBHE OCHOBHOT'O OOILIEro oOpa3oBaHMs, TaKk U Ha
YPOBHE CpPEJHEr0o 00IIero 00pa3oBaHus, IPU ONPEIEICHUH COAEPKATEIbHON XapaKTePUCTUKHU LIeIel
M3yYeHHs] TpeIMeTa HalpaBICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAULUOHHO MPU3HAETCS
dopMupoBaHHE OCHOB XHMHYECKOW HAayKW Kak o0OJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa M KaK OJHOTO0 M3 KOMIOHEHTOB MHpPOBOH KyibTyphl. C
METOIMYECKON TOYKM 3pEHHs] TaKOW TMOAXOA K OINPEICICHUIO IIeJeld M3Y4eHHs MpeaMeTa SBISIeTCS
BITOJTHE ONIPABJaHHbIM.

Hean u3yyenust yaeOHOro nmpeamera

['maBHBIMY LETSIMH U3YYEHUS TpeaMeTa «XUMUS» Ha YPOBHE CPEeIHET0 00Iero oopa3oBaHus Ha
0a30BOM ypOBHE SIBIISIOTCS:

— (opmupoBaHUE CHCTEMBl XHMHUYECKUX 3HAHUHN KaK BaXKHEUIICH COCTABIISIFOIICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUPA, B OCHOBE KOTOPOM JISKAT KIIFOUEBbIC MOHATHS, (pyHIaMEHTaIbHbIE 3aKOHBI U
TEOPUHM XUMMH, OCBOCHHE S3bIKA HAYKH, YCBOGHUE M IMOHMMAHHUE CYLIHOCTH JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

— (opMUpOBaHME M DPa3BUTHE IPEACTABIECHUM O HAay4HBIX METOJaX IO3HAHMs BEIIECTB U
XUMUYECKUX peaKklUid, HeOOXOAUMBIX Ul MPUOOPETEHUs YMEHUIH OPHEHTUPOBAThCS B MUPE BELLECTB
U XUMHUYECKUX SIBICHUHN, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUUECKON U TIOBCEHEBHON KU3HU;

— pa3BUTHE YMEHHUH M CIIOCOOOB JIEATEIHOCTHU, CBA3AHHBIX C HAOJIOJCHUEM U OOBSICHEHHEM
XMUMHUYECKOI0 3KCIIEPUMEHTA, COOII0IEHUEM ITPAaBUII 0€3011acHOro 00paIeHNs C BEIECTBAMHU.

CopepxarenbHasi XapakTEepUCTUKA LEeJel U 3a7a4 U3y4eHUs MpeaMeTa B IporpaMMe Mo XUMHH
YTOUHEHa U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU B CHCTEME CPEIHEr0 OOILEro
obpazoBanus. CeromHsi B MPENOAABAaHUM XHMHUU B OOJBINEH CTENEHH OTHAETCS MPEIIOYTEHUE
IIPAKTUYECKON KOMIIOHEHTE COJepKaHHsl 00y4eHHUsl, OPUCHTUPOBAHHOM Ha MOJArOTOBKY BBITYCKHHKA
OI0IIE00pa30BaTEIbHON OpPraHM3aluy, BIAJCIONIEIO0 HE HAO0OPOM 3HAaHUHM, a (QYHKIMOHAIBHOMN
I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMM aKTUBHOI'O MOJYyYEHUsS 3HAHUN M MPUMEHEHUS UX B
peasIbHOM JKU3HM JUISl pelIeHUs TPaKTUUYECKHX 3ajau.

B »s10lt cBA3M mpu u3yyeHMH mpeaMera «XHMHS» JOMUHHUpYOIIEe 3HaueHHe MpHOOpeTaroT
TaKHe LEeNH U 3aJ1a4M, KaK:

— ajanTanus o0yJarolMXxcs K YCIOBHSIM JMHAMMYHO pa3BUBAIOLIETOCs MUpa, (opMupoBaHue
MHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYIAHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO TPAaMOTHBIX pEHIEHWH B KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

— (opmupoBaHue y 00y4arOIMXCS KIIOUEBbIX HABBIKOB (KIHOUYEBBIX KOMIIETEHIIUI), UMEIOIINX
YHUBEpCaJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PELICHUs MPoOIeM, TOUCKa, aHaIu3a
u o0paboTKM HMHPOpMAIUU, HEOOXOJMMBIX I HPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas
3aHMMAET BAKHOE MECTO B TO3HAHMM XWUMHUH, a TaKXKe i1 OLEHKH C TMO3MLIMHA 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIMSHUSA BEUIECTB U XMMHMUYECKHUX IMPOLIECCOB HA OpPraHu3M 4YellOBeKa U
IPUPOJHYIO CPEAY;

— pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyaroIuxcsi: CrocOOHOCTH CaMOCTOSITENIbHO PUOOpETaTh HOBbIE 3HAHMSI 10 XUMUU B COOTBETCTBUU
C KM3HEHHBIMHU MOTPEOHOCTSMH, HCIOJIH30BATH COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTMU JUIS
MOKCKA U aHajIn3a y4eOHON 1 Hay4yHO- MONYJISpHONH HH(GOPMallMi XUMUYECKOTO COAECPHKAHMUS;

— (opMUpOBaHME U PA3BUTHE Y OOYYaIOIIMXCS ACCOLUATUBHOTO U JIOTMYECKOTO MBIIIJICHUS,
HaOJI0AAaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIEé OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MTPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

— BOCNHUTaHHE Y OOydaromMXcsl YOS)KIEHHOCTH B TYMAHUCTHUYECKOW HAINPAaBIECHHOCTH XUMHH,
e€ BaXHOM poOJNM B peIIeHUH TI00AIBHBIX NPOOJIEM PaAMOHAIBHOTO MPUPOAONOIb30BAHUS,
MOTIOJIHEHMSI HHEPreTHUYECKUX PECYpcOB M COXpPaHEHHs] MNPHUPOJHOTO pPaBHOBECHUS, OCO3HAHUS
HE00X0AUMMOCTH OEpeXKHOTO0 OTHOIIEHHS K IPUPOAE U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOpETEeHUs



OIbITa HCIIOJIb30BAHUS TMOJIYYEHHBIX 3HAHUW JJIS NPUHATHS TPAMOTHBIX PEIICHUN B CUTYyaLMsX,
CBSI3aHHBIX C XMMHYECKUMU SIBJICHUSMHU.

Hemn wm 3agaun u3ydeHHUsA MpeaMmera «XHUMHUSA» MOMYYWIM MOJIPOOHYI0 METOIUYECKYIO
UHTEepIpeTanyio B pasaene «llnanupyemble pe3yiabTaTbl OCBOCHHS INPOTPAMMBI IO XUMHUU», TaKUM
obpazom obecrieueHo YETKOE TMPEACTABICHHWE O TOM, Kakue 3HAHHUA U YMEHHUS HMEIOT MpsIMOe
OTHOILICHHE K PeAIN3allui KOHKPETHOH LIEIIN.

MecTo yueOHOro npeamMera B y4eOHOM IJIaHe
OO6iee yncI0 YacoB, pEKOMEHIOBAHHBIX IS U3yUeHUs XUMUH - 68 yacos: B 10 kiacce - 34 yaca
(1 gac B Hegeno), B 11 kiacce - 34 yaca (1 yac B Heneno).

HJIaHI/IpyeMLIe pe3yJabTaTbl 0CBOCHUSA yqeﬁnoro npeamerTa

®I'OC COO ycranaBiauBaeT TPeOOBAHUS K Pe3ybTaTaM OCBOCHHS OOYYAIOMIMMHUCS MPOTPaMM
cpeaHero ooOmero oOpa3oBaHUS (JIMYHOCTHBIM, METANpEeIMETHBIM W MpeaMeTHbIM). HaydHo-
METOJIMYCCKOW OCHOBOMW ISl pa3paOOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS MPOTPAMM CPETHETO
o011ero o0pa3oBaHusl SIBISETCS CUCTEMHO-ACITEIBHOCTHBIN MOIXO/I.

B cooTBercTBMM C CHCTEMHO-JICATCIHHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUs NpeaMmera «XHMHs» Ha YPOBHE CPEIHEro 0O0Iero oOpa3oBaHUS BBIICICHBI
CIICAYIOIINE COCTABIISIONIHE:

— O0CO3HaHHE OOYYAKOIIUMUCS POCCHUHCKOW TPaKTAHCKOH HWICHTUYHOCTH - TOTOBHOCTH K
CaMOPa3BHUTHUIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEJICIICHUIO;

— HaJU4he MOTHBAIMH K O0YYCHHIO;

— IIEJICHANPABICHHOE pPAa3BUTHE BHYTPCHHHX YOEKJICHWN JMYHOCTH HAa OCHOBE KITFOUEBBIX
IEHHOCTEW U HCTOPUYCCKUX TPATUIINN 0a30BOM HAYKU XUMUW;

— TOTOBHOCTh W CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOACTBOBATHCS B CBOCH JCSITEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH,  TPHCYIIMMH  IEJIOCTHOW  CHUCTEME  XHUMHYECKOTO
o0Opa3zoBaHMS;

— HaJU4YHe MPABOCO3HAHUS IKOJOTHICCKOW KYIBTYPhl M CIOCOOHOCTH CTAaBUTH LIEITH U CTPOUTH
KU3HECHHBIC TUTAHEI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHMS MpeaMeTa «XHUMHS» JOCTUTAIOTCS B €AMHCTBE y4eOHOH u
BOCIIUTATEILHOW JIEATEIBHOCTH B COOTBETCTBUM C TYMaHHUCTUYECCKHUMH, COIUOKYJIbTYPHBIMU,
IyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH U HJA€aJaMH POCCHUUCKOTO TPaXkJIaHCKOro OOIIecTBa,
NPUHATBIMH B OOIIECTBE HOPMAaMH W TIPaBHJIAMH TIOBEJCHHUS, CIIOCOOCTBYIOIIMMHU IPOIECcam
CaMOIIO3HAHUs, CAMOPA3BUTHUSI M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHHUS MPEIMETa « XUMUS» OTPAXKArT CPOPMUPOBAHHOCTH OTIBITA
MO3HABATENIPHON M TPAKTUYECKON JEeSATeNbHOCTH OOy4YaloUuuxcs IO peaiu3alud MPUHATHIX B
00IIIeCTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOTO BOCITUTAHHMS:

— OCO3HaHHS OOYYAIONIMMUCS CBOMX KOHCTHUTYIMOHHBIX TPaB M O0S3aHHOCTEH, YBAKCHHS K
3aKOHY H MPaBOTIOPSJIKY;

— TMpPEACTaBIEHUS O COIHUAIBHBIX HOpMax U TMpaBWIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPH CO3JIaHUH YYEOHBIX MPOCKTOB,
pelIeHnN y4eOHBIX W MTO3HABATEIIBHBIX 33]1a9, BHITIOJTHEHHH XUMUYECKIX YKCIICPUMEHTOR;

— CIOCOOHOCTH MOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI JPYTHX
MIPH aHAJIN3e Pa3IMYHBIX BUJIOB YIEOHOU NeITeTbHOCTH;

2) maTPHOTHYECKOTO BOCITUTAHUS:

— IIEHHOCTHOTO OTHOIICHHUSI K UICTOPUYECKOMY M HAyYHOMY HACIIETUIO0 OTEUECTBEHHOW XHUMHH;

— yBaXKCHHsI K TIPOIIECCY TBOPUYECTBA B O0JIACTH TEOPHUU M MPAKTHYECKOTO MPUMEHECHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHS HAyKU €CTh Pe3yJIbTaT JUTMTEIHHBIX HAOJIOJICHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAIbHBIX MIOUCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

— HHTEpeca W M03HABATCIILHBIX MOTHBOB B MOJIYUYEHUU M TIOCICAYIOIIEM aHaIn3e WH(OPMAITUU
0 TIEPEAOBBIX JTOCTHKCHHUAX COBPEMEHHON OTECUECTBCHHON XUMHU;



3) IyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS: HDABCTBEHHOTO CO3HAHMSI, STHYECKOTO MTOBEIICHUS;

— CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMU SBICHUSMHU, U MPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— TOTOBHOCTM OILICHMBAaTh CBOE MOBEAECHHUE W IIOCTYIIKM CBOMX TOBapUIIEH C MO3ULIMI
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX IOCTYIKOB;

4) bopMUpPOBaHUS KYIbTYPHI 3JI0POBbS:

— TOHMMAaHMsI LIEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 3/I0POBBIO;

— cobmroieHus mpaBui 6€30MacHOro o0palleHus ¢ BEeIeCTBAMU B OBITY, TOBCEIHEBHOMN KU3HU
U B TPYJIOBOM IEATEIBHOCTH;

— TOHUMAaHMs LEHHOCTU MPaBWI WHIAUBUAYAIBHOTO U KOJUJIEKTUBHOTO 0€30MacHOrO MOBEACHUS
B CUTyalUsIX, YIPOXKAIOLINX 30POBbIO U )KU3HHU JIHOJEH;

— OCO3HAHMs TOCIEACTBUH M HENPUATUS BPEIHBIX MpUBBIUEK (yMOTpeOJICHUs aAJIKOTOJ,
HapKOTHUKOB, KYpPEHHUS);

5) Tpym0OBOrO BOCIIUTAHHUS:

— KOMMYHHUKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKOW  JIESTEIHLHOCTH,
OOIIECTBEHHO ITOJIE3HOM, TBOPUYECKOH U APYTHX BUAAX JIEATEIHHOCTH;

— YCTAaHOBKM HA aKTUBHOE Y4YacTH€ B pEUICHUMU MPAKTHYECKUX 3a7a4 COLMAIbHOU
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJacca, MIKOJbI);

— HHTepeca K MPaKTUYECKOMY M3YYEHHIO PO eccuil pa3InyHOro poja, B TOM YHUCIIE HA OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMUH;

— YBAOXKEHHS K TPYHy, JIOASIM TpyAa W pe3ylbTaraM TPYIOBOH AESATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MHAUBHIYaIbHOW TPAeKTOPUU 00pa30BaHNUA,

— Oynmymedd mnpodeccnn u peayM3aliii  COOCTBCHHBIX JKM3HCHHBIX IUIAHOB C  Y4ETOM
JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HIHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) PKOJOrHYECKOTO BOCIIUTAHHMS:

— DKOJOTMYECKH IeJIecO00pa3HOro OTHOIICHHS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3emIie;

— TOHUMAaHMs TIJIOOATBHOTO XapakTepa AKOJIOTMYECKUX MpoO0JIeM, BIIMSHHS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHOMN U COIUATILHOM CPEBI;

— O0CO3HaHMs HEOOXOJAMMOCTH HCHOJB30BAHUS JOCTHKEHUH XUMHM JJISl pElIeHHs BOMPOCOB
palMOHAIBHOTO TPUPOAOIOIB30BAHUS;

— AaKTHBHOI'O HENpUATUS JAEWCTBUN, NPUHOCSIIUX Bpea OKpYXKarolled IpUpOIHON cpele,
YMEHHSI TPOrHO3MPOBATh HEOJArONpPHUATHBIE HKOJIOTMYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

— HaJW4usg pa3BUTOIO SKOJOTMYECKOIO MBIIIICHHUS,, 3KOJOTMYECKOW KYJIbTYphl, OIbITA
JeSITEIbHOCTH 3KOJIOTHYECKON HAIlPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI MU B IIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOH M COLMAJIBHOW TpaKTHUKE, CIIOCOOHOCTHM M YMEHHsI aKTHBHO IPOTHBOCTOSATH
UJIE0JI0THUH XeMopoouu;

7) LEHHOCTH HayYHOT'O IMO3HAHUS:

— c(hopMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOILIIECTBEHHOM MPAKTUKH;

— MOHUMAaHMsS CHeNM(PUKH XUMHM Kak HayKd, OCO3HaHHA €€ poid B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUH 1IeJIOCTHOTO MPEACTAaBIEHUS 00 OKPYKaloIleM MHUpe
KaK O €JUHCTBE MPHUPOJAbI U YEIOBEKA, B IO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEW WM pEIICHUU
po0GJIeM COXpaHEeHUsI IPUPOJTHOIO PABHOBECHS;

— yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHU JJISI COBPEMEHHOW NMBMIIM3AIMU: B €€
IYMaHMCTUYECKOM HaNpaBIeHHOCTH W BA)XHOM pOJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHOMN
KYJIbTYpPbl, PEIIEHUU TIJI00aNbHBIX MNpPOOJeM YCTONYMBOIO pa3BUTHs 4YEJIOBEUECTBA - CBHIPHEBOIA,
HHEPreTUYeCcKOM, MUIEBOM M 3KOJIOrMYecKol Oe30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, 00ECIIE€YeHUU
YCIIOBUH YCIIEHIHOTO TPYAa U SKOJIOTMYeCKH KOM(POPTHOM KU3HU Ka)XXA0T0 WieHa 00IIecTBa;

— €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIIOHUMaHHUS  CYIIHOCTHM  METOJOB  IIO3HAHUA,
UCTOJBb3YyEeMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIONB30BaTh IOJTy4aeMble 3HAHUS IS



aHalM3a M OOBSICHEHHsI SIBJICHHI OKPYKAIOIIEro MUpa U MPOUCXOASAIIUX B HEM M3MEHEHHM, YMEHUS
nenath 0OOCHOBAaHHBIC 3aKJIFOYCHHS HAa OCHOBE HAyYHBIX (PAKTOB M MMEIONIUXCS JAaHHBIX C IIEJIBIO
MOJIy4EHUsI JOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITEIBLHO MCIOJB30BaTh XUMHUYECKUE 3HAHUS JJIA PEIICHHUS PoOjIeM B
peaNbHBIX KU3HCHHBIX CUTYAIIHSIX;

— HHTEepeca K MO3HAHUIO U MCCIIEI0BATEIbCKOU e TEIIbHOCTH,

— TOTOBHOCTH H CIOCOOHOCTH K HENPEpPhIBHOMY OOPa30BaHHIO W CaMOOOpa30OBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH;

— HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B pa3IMUHbIX cepax nmpodeccHoHaTbHOM IS TEIIbHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHUSI YIEOHOTO MpeaMeTa «XUMHUs» Ha YPOBHE CPETHETO
o01mero 00pa3oBaHUs BKIFOYAIOT:

— 3HauuMMble 15 (OPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCIUTUTMHAPHBIC
(MexXTpenMeTHbIe) OOIIeHAYYHBIC MOHSTHS, OTPAKAIOUINE IEIIOCTHOCTh HAYYHOW KApTUHBI MHUpa U
cnenuduKy METOJOB IO3HAHHS, HCIOJb3yeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
JHEprusi, BJICHHE, MPOLIECC, CHCTeMa, HAyYHBI (aKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeJIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

— YHHUBEpCcaJbHbIC Y4eOHBIC JEUCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIE, PETYISTHBHBIC),
obecnieunBaromue QGopMupoBaHue (GYHKIMOHAIBHOH TI'PAMOTHOCTH M COIUAIBHONW KOMITCTCHIIHU
oOyuaromuxcs;

— CHOCOOHOCTH oOyyJaronuxcs HCII0Ib30BaTh OCBOCHHEBIE MEXIUCIUTIITHHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS M YHHBEPCAIbHBIC YUCOHBIC IEHCTBUS B MO3HABATEILHOW U COLUAIBHON
MPaKTHKE.

MertanpeMeTHbpIe  pe3ylbTaThl  OTPaKalOT  OBJAJICHWE  YHHUBEPCATBHBIMU  yUCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

OBameHne yHUBEPCATBHBIMH YIeOHBIMY ITO3HABATEIIHHBIMU JICHCTBHSIMH:

1) 6a3oBbIe JIOTHYECKHE ACHCTBHS:

— CaMOCTOSITEIBHO  (OPMYJTUPOBATh U  aKTyalHU3WpOBaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

— ONpeneNsTh LeTH [AeATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH WX JOCTHUKECHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU IIENISIMU;

— HCIIOJIB30BAaTh TIPH OCBOCHWU 3HAHUH TMPUEMBI JIOTHUECKOTO MBIIIUICHUS - BBIJCIATH
XapaKTepHbIC TPU3HAKU TIOHATUN U YCTAaHABIMBATH UX B3aWUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIIHE
MOHSATHS 7151 OOBSICHEHUS OT/ICbHBIX (DAKTOB U SBJICHHUIA;

— BBIOMPATh OCHOBAHUS U KPUTEPHUH JUIS KITaCCH(DUKAIIMH BEIIECTB M XUMUICCKUX PEAKITHIA;

— YCTaHaBIIMBATh MPUYMHHO-CIEACTBEHHbBIE CBS3H MEXIY M3yYaeMbIMU SIBICHUSMU; CTPOUTH
JIOTUYECKHE pacCyKICHUs (MHIYKTUBHBIC, IETYKTUBHEIE, 110 aHAJIOTUH ), BBISIBIATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B pACCMATPHUBACMBIX SIBIICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKITIOUCHHS,

— MPUMEHSATh B MpOLleCCe MO3HAHMS, HCIONb3yeMble B XUMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeTI, TIPeoOpa3oBbIBaTh MOJIEIbHBIC MPEACTABICHUS - XUMHUYECKHH 3HaK (CHMBOJ) JJIEMEHTA,
XUMHYecKas (popmyra, ypaBHCHHE XUMUIECKOW PEAKITUH - IPU PEIICHUH YICOHBIX MTO3HABATEIBHBIX H
MPAKTUYECKUX 3a/la4y, MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC TPEJCTABICHUS ISl BBISBICHUS
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 6a30BbIC UCCIIEIOBATEIBLCKHE JCHCTBUS:

— BIIQJCTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWUS BEMICCTB W XHMHYCCKUX PCaKIUi;
(GbopMyIIMpOBaTh IETU W 33Ja4d HCCIICIOBAHUS, WCIOIb30BaTh IOCTABJICHHBIE M CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI I (POPMUPOBAHUS
THIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

— BIAJCTh HAaBBIKAMH CAMOCTOSITENIFHOTO IUJIAHUPOBAHUS U TPOBENCHUS YUYSHUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIOJaTh 3a XOJOM MPOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro  pe3yibTar, QopMyIupoBaTh OOOOUIEHHSI W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIEIOBaHUS, COCTABISATH OOOCHOBAHHBIM OTUET O TMPOJAETaHHOU
pabore;



— mpuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENIbCKOM M TPOEKTHOM  JesITeIbHOCTH,
HPOSIBJIATh  CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIbHOMY TIOMCKY METOJIOB pEIEeHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUS.

3) pabora ¢ uHpopmanuei:

— OpHUEHTHUPOBATHCS B Pa3IMYHbIX UCTOUHMKAX MH(OpMAIMK (Hay4yHO-IIONYJIApHAs JIUTepaTypa
XMMHUYECKOTO  COJEp)KaHUs, CIpaBoOYHble ImocoOusi, pecypchl VHTepHera), aHaJIM3UPOBATh
MHGOPMAILIHIO PA3TUYHBIX BHIOB U (OPM MPEACTABICHHS, KPUTUIECKH OLIEHUBATh €€ JOCTOBEPHOCTh
U HENIPOTUBOPEUUBOCTH;

— (opMynHpOBaTh 3aMpPOCHl W MPHUMEHATh pa3IWYHBIE METOABI MpPH TIOMCKE U OTOOpe
nHpopManun, HeOOXOMMOM [T BHITIOTHEHUS YUeOHBIX 3324 ONPEeIEHHOTO THIIA;

— IpUOOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTMH H
Pa3INYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSTEJIBHO BBIOMpATh ONTUMAIBHYIO (OpMY IpeacTaBleHUs] MHPOpMalUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

— HUCTOJB30BaTh HAy4yHBIH SA3BIK B KAayecTBE CpeACTBA MpH paboTe C XUMHYECKOU
uHpoOpManKel: TPUMEHITh MEXIpeAMETHbIEe ((PU3NYecKne W MaTeMaTHYeCKHe) 3HAKH U CHUMBOJIBI,
dbopMyIibl, a06peBUATYpPBI, HOMEHKIIATYPY;

— HCII0JIB30BATh U MPE0OpPa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH.

OgnazeHre yHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH JICHCTBUSMU:

— 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIAaeMOH TeMbl B XOJ€ Juajora W/WIdM JUCKYCCHH,
BBICKa3bIBaTh UJEH, GOPMYJIMPOBATH CBOM NPEJIOKEHHSI OTHOCUTEIIBHO BBIITOJHEHHS PEI0KEHHON
3aJ1a4y;

— BBICTYNaTh C HpPE3CHTAlMEeld pe3yJbTaTOB I103HABATEIbHOW JEATENbBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMU MPHU BBINOJHEHUH XMMHYECKOI'O 3KCIEPHMEHTa,
MPAaKTUYECKOH paboOTHl MO HCCIEAOBAHUIO CBOMCTB H3YyYaeMbIX BEIIECTB, peaM3aliil y4eOHOTO
npoekta U (HOpMyIMpOBaTh BBIBOJBI IO pe3yibTaTaM IPOBEAEHHBIX HCCIEIOBAaHUA MyTEM
COTJIACOBAHUS TMO3UIUH B X071 00CYKACHUS M 0OMEHA MHEHUSIMH.

OBnajzieHne YHUBEPCAIbHBIMU PETYISATUBHBIMU J€HCTBUAMU:

— CaMOCTOSTENBHO IUIAHUPOBAThH U OCYILIECTBISATH CBOIO I03HABATEIbHYIO

— JIeATeNIbHOCTh, ONpeesss e€ Leau U 3aJadyd, KOHTPOJIUPOBAaTh U MO Mepe HEeoOXOIUMOCTU
KOPpPEKTHpOBaTh  Mpe/UlaraéMblii  ajdrOpuT™M  JEHCTBMI  IMpPH  BBINOJHEHWHM  y4eOHBIX U
UCCIIEIOBATEeNbCKUX 3a/lad, BbhIOMpaTh HauOosiee 3(P(EKTHBHBIA CIOCOO UX pEUIeHHs C YYETOM
MOJTyYEeHHUs] HOBBIX 3HAHUM O BELIECTBAX U XUMUYECKUX PEaKIUIX;

— OCYUIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOLIEHKH.

IIpeaMeTHbIe pe3yabTaThbl OCBOCHUS MPOTPAMMBI CPEIHETO 001Iero 00pa3oBaHus IO XMMUH HA
0a30BOM ypOBHE OpPMEHTHPOBAaHBl Ha OOecleueHHe MPEHMYILIECTBEHHO 0011e00pa3oBaTeIbHON U
OOIIEKYyIbTYpHON TMOATOTOBKH oOOydarommxcs. OHU BKIIOYAIOT crenududeckue s y4eOHOro
npeamera «XUMUs» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 1O OCBOGHUIO, HHTEPIPETALIUU U
peoOpa3oBaHUIO 3HAHWHA, BUBI IEITEIFHOCTH T10 MOJTyYSHHIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN
B Pa3IMYHBIX YUYE€OHBIX M PeaJbHbBIX )KM3HEHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ XUMHUEH. B mporpamme mo
XVMUU TIPEIMETHBIE PE3YIIbTATHI MPEICTABICHBI TI0 TOAaM U3yUCHHS.

K xonmy oOyuenust B 10 kjacce mpeaMeTHble pe3yiabTaThl OCBOEHHUS Kypca «OpraHuydeckas
XUMUST» OTPaXKAIOT:

— c(hOpMHPOBAHHOCTb MPEACTABICHUH O XUMHUYECKOW COCTABISIOUICH €CTECTBEHHO-HAYYHOM
KapTUHbl MHUpPa, POJM XUMHMM B TO3HAHUM SBJICHUH NPUPOAbI, B (OPMHUPOBAHUU MBIIUIICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHAIHHON IPaMOTHOCTH, HEOOXOAUMOMW JIJIsl PEIICHHUS TIPAKTUIECKUX
3aJ1a4 ¥ 9KOJIOTHYEeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpee;

— BJAJIEHHE CHCTEMOW XUMHUYECKUX 3HAHHI, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE TTOHITHS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, JJIEKTpOHHas o00o0JiouKa aToMa, MOJIEKYJla, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, XMMUYECKast CBsI3b, CTPYKTYpHas (opmyna (pa3BEpHyTast U COKpaléHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BbEM, YIJIepOAHbIN CKenleT, GyHKIMOHAIbHAs rpylna, pajukal,
M30MepHsi, H30MEPbI, TOMOJIOTMUYECKHI PsAJl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOA U a30TCOIEpKaIue
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COSIUHEHMS);



— TEOpUM U 3aKOHBI (TEOpHUsl CTpOeHUs opraHuueckux BeniectB A.M. byriepoBa, 3akoH
COXpaHEHHUs MACChI BEUIECTB);

— 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMMH;

— MHPOBO33PECHUYECKUE 3HAHMS, JISKAIUE B OCHOBE IIOHUMAHUS IIPUYUHHOCTU U CUCTEMHOCTHU
XUMUYECKUX SBICHUH, (PAKTOIOTNYECKHE CBEICHHsI O CBOWCTBAX, COCTABE, MOJYYEHUH U O€30I1aCHOM
HCIOJIb30BAaHUN BAXKHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY U IPAKTUYECKON JAESITEIbHOCTU
YeIJI0BEKA;

— c(hOpMHUPOBAHHOCTb YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHSATHH, yCTAaHABIUBATh UX
B3aMMOCBA3b, MCIIOIB30BaTh COOTBETCTBYIOUIME IOHATUS IIPU ONUCAHMM COCTaBa, CTPOCHUA U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUMN;

— c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIB30BATH XUMHYECKYI0 CHUMBOJIMKY [UIl COCTaBJIEHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cOKpaléHHON) (opMya OpraHMYECKHX BELIECTB U
YpaBHEHUH XHUMUYECKUX pEaKLUWH, M3rOTAaBIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHUX BELIECTB MJIs
WUIIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

— c(hOpMHUPOBAHHOCTh YMEHHMH YCTAHABIMBATH IMPHHAUICKHOCTh H3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBYy M CTPOCHHUIO K ONPEACIEHHOMY KJIACCY/TPYIIe COeNNHEHH (YTIeBOAOPOIbI,
KHUCJIOPOA U a30TCOIeprKalllie COSIMHEHMsI, BHICOKOMOJIEKYJIIPHBIC COSIMHEHMsI), 1aBaTh UM Ha3BaHUS
no cucrematuueckoii HomeHkinarype (IUPAC), a Takke NpUBOAUTH TpUBHUAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, NPONWIEH, aleTHICH, 3TUJICHIVIMKOJIb, IJIMLEpPHUH,
dbenon, popmanbaerny, aneTanpAeTHI, MypaBbHHAS KHCIOTA, YKCYCHAs! KHCIIOTA, OJIEMHOBAsI KHCJIOTA,
CTeapMHOBasl KMCIIOTA, IJII0K03a, GPYKTO3a, Kpaxmall, LeJUI0103a, TIUIHH);

— c(opMHpPOBAaHHOCTh YMEHUS ONpPENENSITh BUIbl XUMUYECKOW CBSI3M B OPraHMYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

— c(hOpMHUPOBAHHOCTb YMEHHSI IPUMEHATh IOJIOKEHUsI TEOPUHM CTPOEHHUS OPraHMYECKUX
BemectB A.M. bytnepoBa ans oOBsICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT HX COCTaBa MU
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

— c(hOpMHPOBAHHOCTb YMEHUH XapaKTEpPU30BaTh COCTAB, CTPOCHUE, PU3NUECKUE U XUMUUECKUE
CBOMCTBA THUIIMYHBIX NPEACTABUTEIECH Ppa3INYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, JTaH,
STUJICH, NPOIWJIEH, aleTuieH, OyramueH-1,3, merwnOyranuen-1,3, O€H30J, METaHOJN, ATAHOII,
STUJICHIJIMKONb, TIHUIEPHH, (EHOJN, aleTanbIerui, MypaBbHHas U YKCYCHAas KHUCIOTBI, TJIIOKO3a,
Kpaxmall, HeJII0JI03a, aMUHOYKCYCHAsl KMCII0Ta), WITIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHHUSIMU COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMH C UCIIOJIBb30BaHUEM CTPYKTYPHBIX (OPMYII;

— c(hopMHpPOBAaHHOCTh YMEHMSI XapaKTEPU30BaATh UCTOUHUKU YTIIEBOJIOPOAHOIO ChIpbs (HEQTH,
NPUPOJAHBIN Tra3, Yrojib), CHOCOOBI HMX NepepaboTKW M MPAKTUYECKOE NPUMEHEHHE NPOAYKTOB
nepepadoTKH;

— c(hopMHpPOBAaHHOCTh YMEHHUM MPOBOJUTH BBIYMCIECHUS MO XUMHUYECKUM YPABHEHMSIM (MacChl,
00bEMa, KOJIMUYECTBA MCXOAHOTO BELIECTBA MM MPOJYKTAa PEaKLIMU IO M3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIINH);

— cpOpMHUPOBAHHOCTh YMEHUM BJIAJETh CHUCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUs, UCTONb3YEeMBbIX B XMMHUHU MPU M3YYEHHUHU BELIECTB U XUMMUYECKUX SIBICHHH (HaOIoeHue,
U3MepeHue, HKCIEPUMEHT, MOJEIMPOBAHME), HCIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAaHUSA s
INPUHATHS PEIICHUNH B KOHKPETHBIX JXM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BELIECTBAMM M UX
MIPUMEHEHHUEM;

— c(hOpMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBHUja MOJB30BAHUS XUMHYECKOH IMOCYA0H U
na0opaTOpHBIM 000pYyIOBaHMEM, a TaK)Ke MpaBWila OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JJA00PAaTOPHBIX XUMUYECKUX OMBITOB;

— c(hOpMHPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH HKCIEPUMEHT
(mpeBpallleHus OpraHMYECKHX BELIECTB IPU HATPEBAHMM, IIOJIyYEHHE OSTWJIIEHAa U M3Y4YEHHE €Tro
CBOMCTB, Ka4€CTBEHHbIC PEAKIMU OPraHMYECKHX BEIIECTB, JIeHATypalus OelKOB MpH HarpeBaHUH,
[[BETHBIE pEaKIMi OEJKOB) B COOTBETCTBHM C MpPAaBUJIAMU TEXHUKU OE30MACHOCTU MpPU OOpaleHUH C
BEUIECTBAMH U  JIaDOpaTOpHBIM  OOOpYJOBAaHUEM, TMPEACTABIATh PE3YIbTaThl XUMHUYECKOIO
SKCIepUMEHTa B (hopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEaKUUil M (OPMYJINPOBATh BBIBOJIBI
Ha OCHOBE 3THX PE3YJIbTATOB;



— c(hopMHEpOBaHHOCT, YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(OpPMAIIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBOi HH(OpMaluu, UHTepHET U Ipyrux);

— chOpMHPOBAHHOCTh yMEHHH COOMIOJATh TPaBWJIA OAKOJOTUYECKH  IIeJIeCO00pa3HOTo
MOBE/ICHUS B OBITY U TPYJOBOM AEATEIHLHOCTU B LENISIX COXPAHEHHS CBOETO 3/I0pPOBbS M OKpYKaroIen
IIPUPOJHON CpEelbl, OCO3HABaTh OMNACHOCTb BO3JCHCTBUS HA MKUBbIE OPraHU3Mbl ONPEIEIIEHHBIX
OpPraHMYECKUX BEIIEeCTB, MOHMUMas cMmbici nokazatens [1/IK (mpeneiabHO 10MYyCTUMOIN KOHIIEHTPALIUN),
MOSICHATh HA IPUMEpPax CIIOCOOBI YMEHBIICHHS M TPEAOTBPAIICHUS WX BPEIHOTO BO3CHCTBUS Ha
OpraHu3M YeJIOBEeKa.

K xonmy oOyuenuss B 11 kJacce mpeIMeTHbIE pe3yiabTaTbl OCBOGHUs Kypca «OOmas u
HEOPraHWYeCKasi XUMHUS OTPAKAIOT:

— c(hopMHEpPOBAaHHOCTH TPEICTABICHUH O XMMHYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TIO3HAHWUU SIBICHUH NPUPOABI, B (POPMUPOBAHWU MBIIUICHUS W
KYJIbTYpPbI JIUYHOCTH, €€ (QYHKIIMOHATIHLHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsl PEHICHUS MPAKTHUYECKUX
3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/J0POBBIO U IPUPOTHOM Cpejie;

— BJIQJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOIATAOIINE TOHATUS
(XMMHUYECKHIl 3JIEMEHT, aTOM, H30TOI, S-, p-, Cl-3JeKTpoHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKYIA,
MOJIb, MOJISIPHBIH 00BEM, BaJIEGHTHOCTb, 3JEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCICHUS, XMMHYECKas
CBs3b (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), KPUCTAJUITMYECKas pElIETKa, THIIbI
XUMHUYECKUX PEAKLUI, pacTBOP, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHUECKAsS HUCCOLMALINS,
OKUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOM peakliui, XUMUYECKOE PAaBHOBECHE);

— TEOpPUHU M 3aKOHBI (TEOpHUS IIEKTPOJUTUUYECKON AMCCOLUALNM, TIepruoandeckuit 3akoH J[.U.
MeHeneeBa, 3aKOH COXPaHEHHUSI MAacChl BEUIECTB, 3aKOH COXPAHEHUsl M IPEBPAILECHUS] SHEPTUM IIPU
XUMHUYECKUX PpEaKLMsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHH, MHUPOBO33PEHYECKUE
3HaHMS, JieXKallhMe B OCHOBE INOHUMAHUA NPUUYMHHOCTH M CUCTEMHOCTHM XUMHUYECKHX SIBJICHUH,
(aKTOJIOTHUECKUE CBENEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHHH M OE30MaCHOM HCIIOIb30BAHUH
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa;

— c(hopMHpPOBAaHHOCTh YMEHUI BBISIBIISTH XapaKTE€pPHbIC MPU3HAKHU MOHATHI, yCTaHABIMBATh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS MPH ONMUCAHUM HEOPTraHMYECKHUX BEIIECTB U
UX TPEBPALLECHU;

— c(opMHpPOBAaHHOCTh YMEHHUH HCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS
(GbopMyJl BEUIECTB U YpaBHEHUN XMMHMUYECKUX peaklui, cucreMarndyeckyto HomeHknatypy (ILIPAC) u
TPUBUAIBHBIE HA3BaHUS OTACIbHBIX HEOPTraHMYECKHX BEIIECTB (YrapHbI Tra3, YIJIEKHCIBIA Tas,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BeCcTb, IUThEBAs COJa, MUPUT U JApYyTue);

— c(hopMHpOBaHHOCTH YMEHHI OMpeNeisTh BAICHTHOCTh M CTEMEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOW CBsI3M (KOBaJeHTHAas, WMOHHAasi,
METaJIJINYecKasi, BOJOPOJIHAsA) B COEIMHEHUSX, THUI KPUCTAIIMYECKOM pEIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYysipHasi, MOHHAs, METAJUIMYECKasi), XapaKTep CPebl B BOJAHBIX PacTBOpax
HEOPraHWYECKUX COCANHEHUI;

— c(opmMHpOBaHHOCTH YMEHUN yCTaHABIMBAThH MPUHAMICHKHOCTH HEOPTAHUYECKUX BEILIECTB 110
UX COCTaBy K OIpEIeIEHHOMY KiacCy/Tpylre COeAMHEHWH (MpoCThle BEIIecTBA - METAIbl U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

— c(hOpMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMbICT meproanyeckoro 3akona J[.M. MenneneeBa
U JIEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONYI0, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

— c(opMHpOBAaHHOCTH YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB XUMHYECKHX
aneMeHToB 1-4 mepuonoB Ilepuommueckoil cucteMbl xumudeckux siemeHtoB [[.M. MeHnneneena,
UCTIOJB3Yysl TOHSTHS «S-, p-, U-3JIEKTPOHHBIC OpPOUTAIHN», «IHEPIEeTHYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMMYECKUX AJIEMEHTOB W MX COEJAMHEHUH IO MepuojaMm u
rpynnam I[lepuoguueckoit cucreMsl XuMuueckux dneMeHToB .M. Menaeneesa;

— c(opMHpOBaHHOCTH YMEHHMI XapaKTepHu30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKAATh CYHIECTBOBAHME I€HETHUECKOMN CBS3H
MEX/1y HEOpPraHMYEeCKHMMH BELIECTBAMH C TOMOIIbIO YPaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peakuumii;



— chopmupoBaHHOCT YMEHHS KIACCH(PUIIMPOBATh XHUMHUYECKHE PEAKIMU M0 Pa3IUnYHBIM
mpu3HaKaM (YUCITy U COCTaBY PEarupyroluX BEUIECTB, TEIIOBOMY 3((eKTy peakiuuu, W3MEHEHHUIO
CTETICHEeH OKUCIICHUS JIEMEHTOB, OOPAaTUMOCTH PEAKIIMU, YIACTHIO KaTaanu3aTopa);

— c(hopMHpPOBAaHHOCTH YMEHUI COCTaBIATh YPABHEHUS PEAKIIUN PA3IMYHBIX TUIIOB, IOJHBIE U
COKpaIIEHHbIC YPABHCHHS PEAKIIMI MOHHOTO OOMEHA, YYUTHIBAsI YCIOBHSI, IPU KOTOPBIX OTH PEaKIUU
UAYT JI0 KOHIIA;

— c(hopMHEpOBaHHOCTH YMEHHIA MPOBOJUTH PEAKIINH, TIOJTBEPKIAIONINE KAaUeCTBEHHBIM COCTAB
Pa3IMYHBIX HEOPraHWYECKHX BEIECTB, PACIIO3HABATH OIBITHHIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPaX HEOPTaHUYCCKHUX BEIIECTB;

— c(hopMHEpOBaHHOCT, yYMEHHU PACKPHIBATH CYIIHOCTh OKHUCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHIA;

— chopmMHEpOBaHHOCTE YMEHUU OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOH pEeaklud OT
pa3nMYHbBIX (HAaKTOPOB; XapakTep CMENICHHS XMMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEIITHETO
BozaeicTBus (mpunnun Jle [larense);

— c(hopMHEpOBaHHOCTH YMEHUN XapaKTEPH30BATh XMMHUYECKUE MPOIECCHI, JIe)KAIIUE B OCHOBE
MPOMBIIIJICHHOTO  TOJIYYCHUST CEPHOM KHCJIOTHI, aMMHUaka, a Takke CcHOopMHUPOBAHHOCTH
NpPEJCTaBICHUN 00 OOIUX HAay4YHBIX TMPUHIMIAX M 3KOJIOTHYECKUX MpodJieMaX XHUMHYECKOTO
MIPOU3BO/ICTRA;

— c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIYUCICHHS C UCIIOJIb30BAHUEM MTOHSATHUS «MacCOBast
J0JIsl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B NMPH XUMHUYECKUX PEAKIUSIX, MAaCChI
BEIIECTBA WM 00BbEMA Ta30B 10 U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce MM O0BEMY OIHOTO M3
Yy4aCTBYIOIIMX B PEaKIUM BELIECTB, TEIJIOBOTO 3((dekTa peakmu Ha OCHOBE 3aKOHOB COXPAHCHUS
MAacChI BEIIECTB, MPEBPAIICHUS M COXPAHEHUS SHEPTUU;

— c(hOpPMHPOBAHHOCTh YMEHHU COOJIOAATH IpaBHJAa TOJb30BAHUS XUMHYECKOW IMOCYAOH U
na00opaTOpPHBEIM 000pYIOBAaHHEM, a TaK)Ke IpaBWiia OOpaIICHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TI0 BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

— c(hOpPMHPOBAHHOCTh YMCHUH IUIAHUPOBATh W BBIMOJHATh XWMHUYECKUH DKCIEPUMEHT
(paznmokeHue MEepOoKCHIa BOJOPOJa B MPUCYTCTBHHM KaTaau3aTopa, OMpeAeNieHHEe Cpelbl PacTBOPOB
BEIIECTB C TIOMOIIBIO0 YHUBEPCAIHLHOTO HWHIUKATOPA, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiuu, peakiuu HIOHHOTro oOMeHa, KaueCTBEHHbIE peakluu Ha cynbdar-, kapOoHaT- 1
XJIOPH/I-AaHHOHBI, HA KATHOH aMMOHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX 3314 110 TeMaM «MeTaJlTbl»y U
«HeMeTannel») B COOTBETCTBUH C MPABUJIaMU TEXHUKU 0€30MACHOCTH MPH OOpAIlEHUH C BEIECTBAMHU
1 J1ab0opaTOPHBIM 00OPYIOBAHHUEM, MTPEICTABIATh PE3yIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe
3alMCHU YPaBHEHUU COOTBETCTBYIOIIMX peakuuid U (QOpMyIHMpOBaTH BHIBOJBI HAa OCHOBE JTHX
pe3yIbTaTOB;

— chopmMHpOBaHHOCT, YMEHUN KpPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKaNUU, IHTepHET U Ipyrux);

— c(hOpMHPOBAHHOCTh YMEHHMH COOJIOAATh IpaBHJa JKOJOTHYECKH IEeIecoo0pa3zHoro
TIOBEJICHUS B OBITY U TPYJIOBOU JICATEIHHOCTH B IEJIIX COXPAHEHUS CBOETO 3JI0POBbS M OKPY KAFOIIIEH
MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MbI OMPEIEIEHHBIX
BeIeCTB, MOHMMasT cMbIch mokazatens [1JIK, moscHsATP Ha TpuMepax CIIOCOOBI YMEHBINCHHUS H
MPEIOTBPAIIEHHUS X BPEIHOTO BO3ACHCTBHSI HA OPTraHU3M YeJIOBEKa.

Conep:kanue y4eOHOI0 npeamera

Conepxanue oOyuenus B 10 kiacce.

Oprannueckasi XuMusl.

TeopeTndeckue OCHOBBI OPraHUYECKON XUMHHU.

HpeHMeT OpFaHH‘—IeCKOﬁ XHUMUHU: e€ BO3HHUKHOBCHHEC, Pa3BUTHEC W 3HAYCHHUEC B IMOJIYUCHUH HOBBIX
BEILIECTB U MaTepuaoB. Teopusi CTpOCHUS OpraHuYecKux coenanHennii A.M. bytiepoBa, e€ 0OCHOBHbIE
nosoxkeHus. CTpyKTypHble (GOPMYIIbl OpraHUYECKUX BEIIECTB. [ 'OMoJIOTHs, U30Mepusi. XUMHUECKast
CBSI3b B OPTaHMYECKHUX COCAMHEHHSX - OAMHAPHBIE U KPATHBIC CBSI3U.



[IpencraBnenue o KiaccupuUKaMy OpraHMYECKUX BemiecTB. HoMeHKIaTypa OpraHu4ecKux
COEAMHEHUI (cucTeMaTHyecKas) U TPUBUAJIbHBIE Ha3BaHMs BAXKHEWIIMX MpPEJCTaBUTENIEH KJIacCOB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIIBHBIE METOABl HM3YYEHHs BEIIECTB M MX IPEBPAILEHUN: O3HAKOMIICHHE C
o0pa3llaMu OpraHMYEeCKHX BEIIECTB M MaTepuajlaMH Ha WX OCHOBE, MOJICTUPOBAHHE MOJEKYI
OpPraHUYECKUX BEIECTB, HAOJIOJCHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHHIO
OpPTraHUYECKUX BEUIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTIMBAHNUE U TOPEHHE).

YrieBoaopobl.

AJKaHbl: COCTaB M CTPOCHHE, TI'OMOJIOTMYECKMM pAx. MeraH U 3TaH - [pocTerme
IIPEJCTaBUTENIN AJIKAHOB: (PM3MYECKHE W XMMUYECKHE CBOMCTBA (peakLuu 3aMEIeHUs U TOpeHHs),
HAaxO0’KJICHHE B IIPUPOJIE, IIOJIyYCHHUE U IIPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOEHHUE, I'OMOJOTMYECKHM psAf. OTWIEH WM IPONUJIEH - MPOCTEHINHE
NPEJCTaBUTENIN AIKCHOB: (M3MYECKHMEe M XUMHYECKHE CBOMCTBa (peakuuu THAPHPOBAHUS,
raJJOr€HUPOBAHUS, TUApaTallui, OKUCICHHS U TIOJTMMEPU3alluN ), OJyYeHHUE U IPUMEHEHHE.

Ankaguensl: Oyraguen-1,3 u wmerunOyraaumeH-1,3: cTpoeHue, BaXKHEHUIINE XHUMHYCCKHE
cBOMCTBa (peakuus noauMepusanun). [lomyuyeHre CHHTETUYECKOro KaydyyKa U Pe3HHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHMS, TOMOJOTHYECKUM psAl. ALETUieH - MpocTeHIni
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MYeCKHMe U XHMHYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIMH, TOPEHMS] ), IOJTyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (GU3NYECKHE U XMMHUYECKME CBOilcTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHHUS), MOJTYYEHUE U NpuMeHeHHe. TokcuuHocTh apeHoB. ['eHeTnueckas
CBSI3b MEXKIY YIVIEBOJOPOAAMH, IPUHAIEKAMMHU K Pa3JIUYHBIM KJIaCCaM.

[TpupoHbIe HCTOYHHUKH YTIIeBOA0pOa0B. [IpupoaHblil ra3 u nomyTHeie HeTsHBIE Ta3sl. HedTh
u e& mnpoucxoxiaeHue. CrocoObl nepepabOTKU He(PTH: MEPeroHKa, KPEeKUHI (TepMUYECKUH,
KaTaIMTUIECKUH ), mruposu3. [IpoxykTel mepepaboTku HeTH, X MPUMEHEHUE B TPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

DKCliepUMEHTAJIbHbIE METO/bl HM3YYEHHUs BELIECTB M MX IPEBPALICHUI: O3HAKOMJICHHE C
oOpa3liaMu IjIacTMacc, KaydyykoB M pe3uHbl, Koyuiekiuuu «HedTb» M «Yromb», MoJennpoBaHHe
MOJIEKYJT YIJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, IPOBEACHHE MPAKTUYECKON paboThI: MOJyuYeHHE
JTUJICHA U U3YYEHHE €r0 CBOWCTB.

Pacu€rnble 3anaun.

Bbruuciienuss mo ypaBHEHHMIO XMMHYECKOM peakluu (Macchl, 00bEéMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBAa WJIM MPOJIYKTAa peaklUu MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO M3 MCXOJHBIX
BEIIECTB WJIU MPOJIYKTOB PEAKLIUH).

Kucnoponcoaeprkamnime opraHu4ecKue COeTMHEHMS.

[IpenensHble OIHOATOMHBIE CIUPTHI. METaHO M 3TAHOJI: CTPOEHUE, (PU3HMUECKUE U XUMUYECKUE
CBOMCTBa (peakluMM C aKTUBHBIMHU MeETalllaMH, TaJOr€HOBOJAOPOJaMH, TOpPEHHE), MPUMEHEHHE.
Bonopoanele cBs3M MEXAY MOJEKYJIaMH CHOUPTOB. JleWCTBHME METaHOJIAa M JTAaHOJA Ha OpPraHUu3M
YeJI0BEKA.

MHoroaToMHbI€ COUPTHL. DTUJICHIVIMKONIb U TJIMLEPUH: CTpOeHHe, (pu3nyeckue U XUMUYeCKHue
CBOICTBa (B3aMMOJEWUCTBHE CO IIEIOYHBIMM METaJUIaMH, KaU€CTBEHHAs PEaKIMsi Ha MHOTOATOMHbBIE
cnupthl). JlelicTBre Ha OpraHu3M uenoBeka. [ [puMeHeHne runepruHa U 3TUIIEHTIIMKOJIS.

@®eHo: CTpOEHHE MOJIEKYNbl, (U3NYECKHEe U XMMHYECKHEe CBOMCTBa. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anbneruasl. Dopmalberu, aleTanbIerus: cTpoeHne, (Gpu3nueckue M XUMUYECKHE CBOMCTBa
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), IOTyYEHUE U TPUMEHEHHUE.

O/HOOCHOBHBIE TpeneibHble KapOOHOBBIE KHUCIOTHI. MypaBbHHAs W YKCYCHas KHCIIOTHI:
CTpoeHHe, (U3NYecKne M XUMHYECKHe CBOIiCcTBa (CBOIiCTBa, oOuIue UIsl Kilacca KHUCIOT, peakius
TepUHKaINN), TOTYYeHHEe U puMeHeHne. CTeapuHoBas M OJIEMHOBAsl KUCIOTHI KaK MpPeACTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHE.

CrnoxHble 3QHUPBI KaK MPOU3BOHbIE KapOOHOBBIX KHCIOT. ['uaponu3 cnoxHbIX 3¢upoB. JXKHpHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYraeBoasl: cocTaB, Kiaccu(UKalus YrieBoJoB (MOHO-, AM- W Tojiucaxapunabl). ['mrokosza -
IIPOCTEHIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA



(B3aumonetictBue ¢ ruapokcuaom meau(Il), okucieHne aMMUadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HAXOKICHHUE B MPHUPOJIE, MPUMEHEHUE, OMOoIoTnYecKas poJib.
®ortocuHTe3. OpyKTO3a KaK U30MEP IIIIOKO3BI.

Kpaxman wu nemmronio3a kak npupojHblie mnonumepbl. CTpoeHue Kpaxmajla M LEJUIHOJIO3bI.
duznyecKkue U XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIPOJIn3, KaUeCTBEHHAs! PEAKIIMS C HO/IOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HX [PEBpPAlICHUM: IPOBEICHUE,
HaOJI0ICHNEe M ONHMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKLUU
OJTHOATOMHBIX CIUPTOB (OKHcieHHWe »dTaHona okcuaoMm Meau(Il)), MHOroaTOMHBIX CHHPTOB
(B3aumojeiictBue rTiuuepuHa ¢ rugapokcugom wmeau(Il)), ampaerunoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepeopa(l) m ruapoxcumom meau(Il), B3ammomelcTBHE Kpaxmala C HOIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA pACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnebie 3anaun.

Bbruuciienus mo ypaBHEHHIO XMMHYECKOW peakUuu (Macchl, 00b&éMa, KOJIMYECTBA MCXOIHOTO
BElIECTBAa WM MPOJYKTa PeaklUu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MUCXOIHBIX
BELIECTB WJIM IPOAYKTOB PEAKIIUH).

A3oTcoaepikalue OpraHu4ecKue COeIMHEHUSI.

AMUHOKHCIOTHI Kak aM(OTEpHbIe OpraHuveckue coenuHeHus. Du3ndeckne W XUMUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe TIUIHa). buonornyeckoe 3HaueHue aMMHOKHUCITOT. [lenTubr.

benku kak mNpUPOAHBIE BBICOKOMOJIEKYJSpHbIE coeAuHeHus. IlepBuuHas, BTOpUYHAs U
TpeTHuYHasi CTPYKTypa OeikoB. XUMHYECKHE CBOWCTBa O€JKOB: THAPONW3, JI€HATypalus,
KayeCTBEHHBIC pEaKMy Ha OCIIKH.

DKcrepuMeHTAIbHBIE METObl U3YUEHHUS BEIECTB U UX MPEBpallleHuii: HAOI0IEHUE U OMHCaHNe
JIEMOHCTPAIMOHHBIX OIBITOB: IEHATYpaIisl OSIKOB IPU HArpeBaHUH, IBETHBIE PEAKITH OCITKOB.

BricokoMouneKyIsipHbIE COETMHEHMUS.

OcCHOBHbIE TIOHSTHUSI XHUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEOHSAs MOJIEKyJspHas Macca. OCHOBHbIE METO]IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COSUHEHUN - OJTUMEPU3aLMsl U TOJMKOHACHC AL

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHsS BELIECTB M MX MPEBPALICHUN: O3HAKOMJICHHE C
oOpa3uamMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanusi MeXnpeIMETHBIX CBsi3ed INpH H3Y4YEHHH opraHuyeckol xummu B 10 Kiacce
OCYIIIECTBISIETCS Yepe3 MUCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
SIBJIIOIIMXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O 1IMKJIA.

OOmue ecTeCTBEHHO-HAy4YHBIC TOHATHUS: SIBJICHHUE, HAy4HBIM (haKT, TUMOTE3a, 3aKOH, TEOpHS,
aHaJln3, CHHTE3, KIacCU(pUKalusi, NEpPUOJANYHOCTh, HAOJIOJEHUE, W3MEPEHUE, OIKCIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: maTepusi, dHEprus, macca, aToM, JJIEKTPOH, MOJIEKyJa, SHEPreTUYEeCKH YpOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe€ COCTOSIHHUE BEIECTBa, (U3MUYECKHE BEIMYMHBI M €IUHHUIIBI MX
U3MEpEeHUsl.

buonorusi: knerka, opraHuszM, Ouocdepa, OOMEH BeIIECTB B OpraHuzMe, (QOTOCHUHTES,.
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepanbl, FOpHbIE TOPOJIBI, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nNHILEBbIE MPOAYKTHl, OCHOBHI PAIlMOHAJIBHOIO MHUTAHUSA, MOIOLIUE CpPEJCTBA,
JIEKapCTBEHHbIE UM KOCMETHYECKHE IMpernapaThl, MaTepHajbl U3 HMCKYCCTBEHHBIX U CHHTETHUECKHUX
BOJIOKOH.

Conepxanne o0yuenus B 11 kjacce.

OO01mas u HeopraHudeckasi XuMHsl.

TeopeTnyeckre OCHOBBI XUMUU.

XuMUUECKUi 3neMeHT. AToM. S1po aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa. DHEpreTuIecKue
YPOBHH, TOMYypPOBHU. ATOMHBIE OpOHTanmu, s-, p-, d- smemMeHTbl. OCOOCHHOCTH paclpeae/eHUs
ANEKTPOHOB TIO OpOUTansM B aTOMax »JJIEMEHTOB IMEPBBIX YETBHIPEX TMEPUOIOB. DIEKTPOHHAs
KOH(UTypalusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudyeckux sneMeHToB .M. Menneneena.
CBsa3p mepuoguueckoro 3akoHa u Ilepuomuueckoil cuctemMbl XuUMUYecKuX dnemeHtoB JI.U.



MeHaeneeBa ¢ COBPEMEHHON Teopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOICTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX M CIOXHBIX BEUIECTB MO TPYIIaM U IEepUOIaM.
3HavYeHUE MEPUOJUUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrpoeHnue BemiecTBa. XuMu4eckasi CBsi3b. BuUbl XuMHUeCKOi CBA3HM (KOBaJECHTHAsI HETIOJSpHAs
U TIOJISipHAs, MOHHAs, METaJuTMuecKas). MexaHu3Mbl 00pa30BaHUsl KOBAICHTHOW XMMHYECKON CBSI3U
(0OMeHHBIN U TOHOPHO-AaKIENTOPHBIN). BogoponHas cBs3b. BaieHTHOCTE. DNEeKTpOOTPUIIATEILHOCTb.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKyISIpHOTO M HEMOJIEKYISPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
BeUleCTBa. THUMBl KPUCTALIMYECKMX pEHIETOK. 3aBUCUMOCTb CBOWCTBAa BEIECTB OT THIA
KPUCTAJUTMYECKOUN PEeIIETKH.

Ilonsatne o nucnepcHeIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas mois
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coennHeHHd. HomeHkiaTypa HEOpPraHMYeCKUX BEIIECTB.
['eneTnyeckas CBS3b HEOPraHWUYECKUX BEIIECTB, IPUHAAJICKANIUX K PA3JIMYHBIM KJIACCaM.

Xumuueckass peakuus. Kiaccupukamusis XUMHUYECKHMX pEAKIMA B HEOPraHUYECKOW U
OpraHMYeCKOM XHMMHHM. 3aKOH COXpPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPAILLCHHS
SHEPTUH MPU XUMUYECKUX PEAKITUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbX (aktopoB. OOpaTuMble peakiuu.
Xumuueckoe paBHOBecue. DaKTOPbI, BIUSIOIINE HA COCTOSIHUE XUMUYECKOro paBHOBecHs. [IpuHumn
Jle llarense.

Onexrponutnueckas aucconuanus. CuibHble U cinalble  AnekTposnuThl. Cpega BOJIHBIX
pPacTBOPOB BEILIECTB: KUCTasi, HEUTpalibHas, IieaoyHas. Peakiiuu noHHoro oomMeHa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCrepuMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEBPAILEHUI: EMOHCTpAIys TabIuIl
«Ilepuoguyeckas cucremMa XuMHuueckux dieMeHToB JI.MI. MenaeneeBa», u3ydeHue MoAeien
KPUCTANTMYECKHUX PEHIETOK, HAOIIOICHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OIBITOB
(paznokeHue IMepoKcHaa BOJOpOJa B IPUCYTCTBUM KaTaliu3aTopa, ONpEAESIEHUE CPellbl PacTBOPOB
BEIIECTB C TOMOINBIO YHUBEPCAILHOTO HWHAMKATOPA, PEaKIMu HOHHOro oOMeHa), MpOoBeleHUE
MpaKTUIeCKou paboThl «BinsiHuE pa3nuuHbIX PaKTOPOB Ha CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérneie 3amaumn.

Pacu€tel mo ypaBHEHHSIM XMMHYECKHX pEaKUUd, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
PAacy€ThI C UCIIOJIB30BAHUEM MOHATHUS «MACCOBAs J10JIS1 BEILIECTBAY.

Paznen 2. Heopranudeckast Xumusi.

Hewmeramnsl. [Tonoxenne Hemeraiuio B [leproanueckon cucteMe XUMUYECKUX dniemeHToB J[. 1.
MenzeneeBa U 0OCOOEHHOCTH CTPOEHHUs aTOMOB. Pu3MyYECKHE CBOMCTBA HEMETAIJIOB. AJIOTPOMMS
HEMEeTaJIOB (Ha IpUMepe KUCIopoAa, cepsl, pochopa u yrieposa).

XUMHYECKHE CBOMCTBA BAKHEUIITUX HEMETAILIOB (TaJIOT€HOB, CEphI, a30Ta, ochopa, yriepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUN).

[IprMeHeHne Ba)XHEUIINX HEMETAINIOB U UX COCUHEHUN.

Merauel. ITlonoxxenune MeramnoB B llepuoanyeckor cucrteMe XMMHUYeCKHX dieMeHToB JI.U.
MenneneeBa. (OcCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000J0YEeK aToMOB MeTawioB. OOmue
¢usnueckne cBoiicTBa MeTaioB. CIUTaBbl METAIOB. DJNEKTPOXUMUYECKUN DS HANpPsDKEHUN
METaJUIOB.

XUMHYECKUE CBOMCTBA BAXHEHIINX METAUIOB (HATPHUH, KaMi, KaJIBIMN, MarHui, alFlOMUHUN,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpruMenenne MeTauioB B OBITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJIbI M3YUYEHUsl BEIIECTB W MX MPEBPALIECHUN: MU3YUYEHHE KOJUICKIUU
«MeTansl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIIEHUE SKCIEPUMEHTANbHBIX 3aJ1a4, HaOJIt0IeHne U
OTMHCaHWE IEMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMOAEHCTBHE THIPOKCH 1A AIFOMUHUS C
pacTBOpamMH KUCIJIOT U LIEI0Yel, KaYeCTBEHHbIE PeaKIIM1 Ha KaTHOHBI METAJUIOB).

Pacuérnsie 3amaumn.

Pacuérbl Macchl BemecTBa uiim 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WU
00BEMY OMHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOJYKTOB PEAKIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.



XuMHUS ¥ KU3Hb. MeXIpPeIMETHbIE CBA3U.

Pons xumum B oOecrieueHWH SKOJOTUYECKOW, DHEPTreTHYECKONW W THIIEBOM O€30MMacHOCTH,
pa3BUTUN MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/AX MIO3HAHMS BELIECTB M XUMUYECKUX PEAKIIUI.

IIpencraBnenus o0 OOIMX HAayyHBIX NPUHLIMIIAX MPOMBIIUIEHHOI'O MOJYYEHHs BaXKHEMIIMX
BEILECTB.

YenoBek B MHpe BEIIECTB M MATE€pPUAIOB. BAKHEHIIME CTPOMUTEIbHBIE MAaTEPHUAIIBL,
KOHCTPYKLIMOHHBIE ~MaTe€pUaJlbl, KpacKH, CTEKJIO, KEpaMUKa, MaTepuanbl M 3JICKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHbIE YJ00pEHUs.

XuMHS U 3J0pOBbE YEJIOBEKA: MPaBUIIa MCIIOIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB, IpaBuUiia
0€30I1aCHOT0 UCII0JIb30BAHUS IIPENapaToB ObITOBOM XMMHUHU B IIOBCEAHEBHOM KHU3HHU.

Peanuzanusi MEXIpEeIMETHBIX CBs3ed Mpu M3ydeHHH oOuIeld W HeopraHudeckod xumuu B 11
KJIacce OCYILECTBIIETCS 4epe3 MCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYUHBIX INOHATHM, Tak U
MIOHSTHUM, SBISAIOLUXCA CUCTEMHBIMU JJIs1 OTJIENIBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOwe ecTecTBEHHO-HAY4HbIE MOHSATHS: HaydyHbId (DaKT, TMIIOTE3d, 3aKOH, TEOpHsl, aHAJIU3,
CHHTE3, Kiaccu(uKanus, MepruoaNIYHOCTh, HAOIIOCHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHUE,
SIBJICHUE.

®dusuka: Marepusi, SHEprus, Macca, aTroM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
pallMOaKTUBHOCTb, MOJIEKYJIA, JHEPreTUYEeCKUH YpOBEHb, BEIIECTBO, TEJIO, O00BEM, arperatHoe
COCTOSIHUE BEIECTBA, PU3NICCKUE BEIMIUHBI U €IMHUIIBI HX H3MEPEHHS, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTema, ouocepa, Makpo- U MUKpPOIJIEMEHThI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorusa: XuMudeckass HPOMBILUIEHHOCTb, METAJUIYPrusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOX03IHCTBEHHOE IPOU3BOJICTBO, IHILEBas IPOMBIIIJIEHHOCTb, (hapMaleBTHUECKas
IIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHUYECKHUX IpEenapaTroB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



TemaTH4ueckoe IJIAHUPOBAHUE

10 kiaace

Ne i/l

Pa3neanl/TeMbl

KoJau4yecTBO 4acoB

JJIeKTpoHHBbIE (I (poBHIe)
o0pa3oBaTe/ibHble pecypchl

JeATeJIbHOCTD YUNTEJIS ¢ y4eTOM padouei
NPOrpaMMbl BOCIIUTAHUS

TeopeTruecKkrue OCHOBBI OPraHUYeCKONH XUMUHU 34

1 [IpeameT opranuueckoin 3 POII BocnuTanune co3HaTeIbHON TUCITUTUIMHEI
xumud. Teopus https://resh.edu.ru/subject/29/10/ (moKa3aTh BAXKHOCTh Y4eOHO-TI03HABATEIILHOM
XUMHYECKOTO CTPOEHUS 0061aK0 3HAHUIH JeSITeIbHOCTH, YU€OHOH U TPYI0BOM
OPraHMYCCKUX COCAMHCHUH https://school.oblakoz.ru/materials/495725 AVCLIAIUINHBI)

A.M. bytnepona
YraeBogopoast 134

2 [Ipenenbubie 2 PoII [IpuBneueHne BHUMaHUS NIKOJIBHUKOB K

YIJIEBOAOPOIBI — AIKAHBI https://resh.edu.ru/subject/29/10/ LIEHHOCTHOMY aCIEKTy U3Y4YaEMbIX SIBJICHUH,
0O61aK0 3HAHUU WHHULMUPOBAaHUE 00CYKICHH, BHICKA3bIBAHUS
https://school.oblakoz.ru/materials/495725 CBOCTO MHCHHS U €r0 000CHOBaHHE

3 Henpenenbheie 6 POII Opranuzaius paboTel 00y4aIONIHXCS C
YIJIEBOAOPOABL: AJIKEHBI, https://resh.edu.ru/subject/29/10/ COIMANTFHO-3HAYNMON HHpOpMannen yepes
aJIKaJINEHBI, aJIKIHBI O061aK0 3HAHUH 00CyXJICHHE 1 BbICKa3bIBaHUSI COOCTBEHHOTO

https://school.oblakoz.ru/materials/495725 MHCHHUS

4 ApomaTtuueckne 2 PoOI DOopMHPOBAHUE U PA3BUTHE OLIEHOYHBIX
YIJIEBOJIOPOBI https://resh.edu.ru/subject/29/10/ yMeHul (pa3paboTka U MPUHATUE KPUTEPHUEB

0061aK0 3HAHUIH OILICHWBAaHUs, OLICHUBAHNE TI0 KPUTEPHUAM,
https://school.oblakoz.ru/materials/495725 B3aMMOIPOBEPKA, CAMOOLICHUBAHNE U T.1.)
5 [IpuponHbIE HCTOYHUKHU 3 PoOII CruMynupoBaHue O3HABAaTENbHON MOTHBALUU

YTJIEBOAOPOJIOB M UX
nepepaboTka

https://resh.edu.ru/subject/29/10/
O01aK0 3HAaHUN
https://school.oblakoz.ru/materials/495725

00yJaroImxcs yepe3 NpuMeHeHHe
WHTEPAKTUBHBIX (GOpM pabOTHI

Kucnopojconepxkamue oprannieckue coequaenns 134

6 CnupTsl. 3 PoII Opranusanus padoThl 00yYarOIIUXCs C
®enon https://resh.edu.ru/subject/29/10/ COIMAbHO-3HAYMMOM HH(pOpMAIHeii uepes
O6J1aK0 3HAHUI 00CYXKJICHHUE U BBICKA3bIBAaHHUS COOCTBEHHOTO
https://school.oblakoz.ru/materials/495725 MHCHMSL.
®DopmupoBaHne y 00yHJaromnuXcs KyJIbTypbl
3I0POBOI'0 M 0€30MaCHOTO 00pa3a KU3HU
7 Anbperunpl. KapOoHoBBIE 7 POII CruMynupoBaHU€e MO3HABATEIbHON MOTUBALIUU

KHACHOTHL. CIOKHBIE 3QUPHI

https://resh.edu.ru/subject/29/10/

O6y‘laIOII_II/IXC$I 4epe3 NPUMCHCHUC
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O01ak0 3HaHU
https://school.oblakoz.ru/materials/495725

WHTEPAKTUBHBIX (hOpM pabOTHL.

BripaboTka JIMYHOCTHOTO OTHOIIEHUS K
COOBITHSIM, SIBJICHUSIM, JIUIIAM,
aKIIEHTUPOBaHNE BHUMAaHUI 00yJaloIiXcs Ha
HPAaBCTBEHHBIX MPOOIEMax.

8 YrieBosl PoII CruMynupoBaHue O3HAaBaTENbHON MOTHBALIUU
https://resh.edu.ru/subject/29/10/ 00yJaronmxcst yepe3 NPUMEHEHUE
061aK0 3HAHUN HMHTEPaKTUBHEBIX (OopM pabOTHI
https://school.oblakoz.ru/materials/495725
A3oTcozepxalye opraHmdecKue CoeMHeHust 34
9 AMUHBI. AMUHOKHCIIOTHI. POII DopMHPOBAHNE U PA3BUTHE OLICHOYHBIX

benku

https://resh.edu.ru/subject/29/10/
O01aK0 3HAHUN
https://school.oblakoz.ru/materials/495725

yMeHul (pa3paboTKa U MPUHATUE KPUTESPHUECB
OIICHUBaHUS, OIECHUBAHNE TI0 KPUTEPHSIM,
B3aMMONPOBEPKA, CAMOOIICHUBAHUE H T.1.)

BricokoMouieKyIsipHbIE COeIUHEHUS 24

10

[Tnactmaccel. Kayuyku.
BonoxkHa

POIII
https://resh.edu.ru/subject/29/10/

O01aK0 3HAHUN
https://school.oblakoz.ru/materials/495725

[IpuBneueHrne BHUMaHUS IKOJILHUKOB K
[IEHHOCTHOMY aCIIEKTy MU3y4YaeMBbIX SBJICHUH,
WHUIIMAPOBAHNUE O0CYKICHUH, BRICKA3bIBAHHS
CBOEro MHEHMS U €r0 000CHOBAaHHE
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