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MHNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma mo XMMHHU Ha ypOBHE cpenHero oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 obpazosanuu B Poccuiickoii @enepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (erepanbHON 00pa30BaTENbHOW MPOTPAMMBI CPEIHETO
obmero o6OpazoBanuss (POIl COO), mnpencraBneHHbix B dDenepalbHOM TOCYAapPCTBEHHOM
oOpazoBarensHoM cTarmapre COO, ¢ yuérom Konuenuu npemnogaBanust yaeOHOTO MpeaMeTa
«Xumusi» B oOpazoBarelbHbIX opranu3anusax Poccuiickoin denepaiuu, peaan3yromux OCHOBHbBIC
oOpa3oBaTesbHbIE MPOTPAMMBI, U OCHOBHBIX NOJOXKEHUH «CTpaTrernud pa3BUTHS BOCIIUTAHUS B
Poccuiickoit @enepaunu Ha nepuon 10 2025 roga» (Pacnopsokenue Ilpasurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0I0B K pa3padOTKe MpOrpaMMBbI IO XUMHH, K OTIPEIEICHUIO O0IIeH cTpaTeruu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHS 00YJaIONINXCS CPECTBAMH YI€OHOTO MpeaMeTa « XUMHESD) JUTs
11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLeNTyanbHble mosiokeHus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTHU II€JIel, COJIepKaHusl, pe3ylbTaToB OOydeHUs U TpeOOBaHUI K YpPOBHIO
MOJITOTOBKH BBITYCKHHKOB.

Xumuyeckoe  oOpa3oBaHME,  IOJIydaeMO€  BBIMYCKHHUKaMU  0011e00pa3oBaTeIbHON
OpraHu3aIlid, SBISIETCS HEOTHEMIIEMON YacThiO MX 00pa3oBaHHOCTH. OHO CITYKHT 3aBEPIIAOIIAM
ATAINOM pealTn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIINX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO O0pa3oBaHMSA. OTH IEHHOCTH KAacaloTCs TO3HAHUS 3aKOHOB
pUPOIBI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYPHI YEIOBEKa, a TAKKE YKOJIOTUICCKU
000OCHOBaHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO U NMPHPOJIHOU cpene. Peanusyercs xumuueckoe
oOpa3zoBaHue OOYyYalONIMXCS HAa YPOBHE CpPEIHEro OO0IIero oOpa3oBaHHUs CPEACTBAMHU y4eOHOTO
npeamera « XUMHs», COJEpKAHUE U MTOCTPOEHUE KOTOPOTO ONpPENENIEHbl B IPOrpaMMe 10 XUMHUU ¢
yu€TOM cHnenu(UKH HayKl XMMHH, €€ 3HAYCHMs B MO3HAHUU IPUPOJBI U B MATEPUATbHOMN JKU3HU
oOmiecTBa, a Takke C y4€TOM OOWMX Leneld M MPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpesiHero obuiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyl pojib B COBPEMEHHOU
LIUBWIM3ALMY, B CO3/laHMM HOBOM 0a3bl MaTepUalbHOW KyibTypbl. OHa BHOCHUT CBOW BKJIax B
(bopMupoBaHHE pallMOHAIBHOIO HAyYHOT'O MBIIUIEHUS, B CO3aHUE LEJIOCTHOTO MPEeACTaBIeHUs 00
OKpYXXaloIlleM MHpe Kak O €IUHCTBE IPUPOAbI U YeIOBEKa, KOTopoe (OpMHpYeTCsl B XMMUU Ha
OCHOBE IMIOHMMAaHUS BEIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MUPa, OCO3HAHMS B3aUMOCBS3U MEXTY
CTPOEHHUEM BEIECTB, UX CBOUCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJENHCTBYS C APYITMMHU €CTECTBEHHBIMU HayKaMH, XMMHs CTajla HEOThbEMJIEMOM
YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBUEM YCHEIIHOTO TPYAA U JKU3HU KAXKIOTO YJICHA
oOmectBa. CoBpeMeHHas XMMHMs Kak Hayka CO3HUJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTHM
HampaBJieHa Ha pelIeHUe II100aabHbIX TPO0JIEM YCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOMH,
SHEPreTUYECKO, MUILIEBOH, IKOJOTHUECKOH OE30MaCHOCTH U OXPaHbl 370POBBSI.

B cooTtBercTBMM ¢ OOmMMM LENSIMH M TPUHIMIIAMHU CpeIHEero ooumiero oOpa3oBaHMs
cojepxanue mpeamera «Xumus» B 11 knacce (6a30BbIil ypoBEHb H3YyYEHMs) OPHUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTtaBnsiomuMu npeaMeTa « XuMush sBisieTcs: 6a30BbIi Kypce — «O01ast 1 HeopraHudeckas
XUMUS», OCHOBHBIMH KOMIIOHEHTAMHU COJEpIKAHUS KOTOPOTO SIBISIFOTCS OCHOBBI 0a30BOW HAayKH:



CUCTeMa 3HAHUU MO HEOPraHWYeCKOW XUMHUU (C BKIIOYCHHEM 3HAHUW W3 OOImed XUMHUH) .
dopMUpOBaHUE JTAHHOM CUCTEMBI 3HAHUWI IPU W3YYEHUHU NpeaMeTa o0ecreduBaeT BO3MOKHOCTh
paccMOTpEHMS BCEr0 MHOT000pa3si BEIIECTB HA OCHOBE OOIIUX MOHSITHIA, 3aKOHOB U TCOPHUXUMUHU.

Crpykrypa conepxkaHus Kypca — «OOmass u HEopraHM4yeckass XUMHsS» CPOPMUPOBAHA B
porpaMMe MO XMMHUM Ha OCHOBE CHUCTEMHOTO MOAXOJa K M3YYEHHIO y4eOHOTro maTrepuaia u
00yCIIOBJICHA UCTOPUICCKH 0OOCHOBAHHBIM PAa3BUTHUEM 3HAHWUW Ha ONMPEICIEHHBIX TEOPETUICCKHIX
YPOBHSIX.

[Ton HOBBIM yriiomM 3peHHs B mpeameTe «Xumus» 0a30BOTO YpPOBHS paccMaTpUBAETCs
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHWs TEOPETUUECKHH Marepuan u
(hakTOJIOTMYeCKHEe CBEJCHHUS O BEHISCTBAX M XMMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmass ¥ HeopraHuveckass XUMHs» OOYUYarOIIMMCS TPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh
3HAQYEHHE MEPUOUUECKOTO 3aKOHA ¢ OOIIETEOPETUYECKUX U METOAOJOTUYECKUX TMO3UIUH, TITy0Ke
MOHSATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000MIatoIen 10 00BSICHSIOMEH U
MPOTHO3UPYIOLIEH.

Ennnas cucremMa 3HaHMN O BaKHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX W
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIHSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHMS
JOTIONHSAETCS B Kypce 11 Kimacca sneMeHTaMM COAepKaHUs, UMEIOIUMH KYJIbTYPOJIOTHYECKUNA U
MPUKIIATHON XapakTep. JTH 3HAHUSA CIOCOOCTBYIOT MOHMMAHHIO B3aWUMOCBSI3U XUMUU C JPYTUMH
HayKaMH, PACKPHIBAIOT €€ pOJjb B TO3HABATEIHHOW W TMPAKTHYECKOW ACSITEIBPHOCTH YeEJOBEKa,
CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH M TIPAKTHICCKUX
MPUJIOKEHUA XUMHUHU, TTOMOTAIOT BBIMMYCKHUKY OPHUEHTHPOBATHCA B OOIMIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MPoOIeMax, CBA3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIMBATh HHGOPMAINIO UTIPUMEHSITh
€€ Uil TONOJHEHHs 3HAHWWA, PpEUICHUS HHTEIUICKTyaJIbHBIX W 3KCHEPUMEHTAIbHBIX
HCCIIeI0BATeNIbCKUX 331a4. B 1enom conepxanue yue6Horo npeamera «XUMHs OPUEHTUPOBAHO Ha
(dhopmupoBaHue y 00yJaONIUXCsI MUPOBO33PEHYECKON OCHOBHI /7151 TOHUMAaHUS PHII0CO()CKUX HIeH,
TaKUX KakK: MaTepHalbHOE €IMHCTBO HEOPTaHHMYECKOTO W OPTaHUYECKOTO0 MHpa, 00YCIOBICHHOCTh
CBOWCTB BEIIECTB HMX COCTABOM M CTPOCHHMEM, ITO3HABAEMOCTb IPUPOJHBIX SBJICHUN IIyTEM
OKCHEPUMEHTa M pEIICHUS MPOTUBOPEUYHII MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMU
MPEANOChIIKaMHU, OCO3HAHUE POJIM XUMUU B PELICHUH KOJOTMYECKUX MpoOIeM, aTakke Mpodiem
cOepeKeHUs SHEPTeTHUECKUX PECYPCOB, ChIPhs, CO3JJaHHsI HOBBIX TEXHOJIOTHI U MaTepHalloB.

B nnane pemieHus 3aa4 BOCHUTAHUS, Pa3BUTUS M COLMAIM3AIMUA 00YyJalOUIUXCS IPUHSATHIC
MpOorpaMMOM MO XUMHHM MOJIXOJbl K OIPEACICHUIO COACPXKAaHUWA W TMOCTPOCHHS MpeaMera
MpealycMaTpuBaoT (OPMUPOBAHUME YHUBEPCATbHBIX YYeOHBIX JEHCTBHM, HMEIOHINX 0a30Boe
3HAYEHUE JJISl Pa3IMYHBIX BUJOB JEATEIHHOCTHU: PELICHUs pobiieM, MoKcKa, aHaau3a u o0paboTku
uHpopmalnuy, HEOOXOAUMBIX Ui MPUOOPETEHHS OMBbITa MPAKTHUYECKONW M HUCCIIENOBATEIbCKOMN
NEeSATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B mpaktuke mnpemnoaaBaHHMs XUMHUU HAa YpPOBHE OCHOBHOIO YPOBHE CpEIHEr0 OOIIero
oOpa3oBaHus, MPH OMPEICICHUN COJEepPKATEIbHON XapaKTepUCTUKH IeNiell M3ydeHUs IpeaMera
HampaBJICHUEM IEePBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCA (PopMHpOBaHHE OCHOB
XMMHYECKON HAayKH KakK OO0JacTH COBPEMEHHOIO €CTECTBO3HAHHUS, MPAKTUYECKOW AESITeThbHOCTU
YEJI0BEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMYECKON TOUKU 3PEHUS TAKOU
MOJXOJ] K ONPEJICTICHUIO e N3yueHUs MPEeMETA SBIISETCS BIOJHE ONPABJAAHHBIM.



CornacHoO JaHHOM TOYKE 3pEHUs TJIABHBIMU LEISIMU HU3Y4YEHHUS NpeaMera «XuMus» Ha
6azoBom ypoBHe (11 KI1.) SBISIFOTCS:

e (opmupoBaHuME CHCTEMBl XUMHUYCCKUX 3HAHUW KaK BAKHEWIIEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpa, B OCHOBE KOTOpPOM JieXkKaT KIIIOUEBBIC MOHSITHS,
(dyHIaMeHTaJIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO0  XapakrTepa,
03HAKOMJICHHUE C UCTOPHUEN UX PA3BUTUSI U CTAHOBIICHUS,

e (opmupoBaHue W pa3BUTHE MPEICTABICHUH O HAYYHBIX METOAAX ITO3HAHUS BEIICCTB H
XUMHYCCKUX PEAKITNI, HEOOXOJUMBIX TSI PUOOPETCHUS YMEHUN OPHEHTUPOBATHCS B MUPE
BEIIECTB M XUMUYCCKUX SIBJICHUW, UMEIONIMX MECTO B MPHUPOJE, B MPAKTUYCCKOW U
MOBCEIHEBHOM JKU3HH;

® Ppa3BUTHE YMEHHUU U CIIOCOOOB JESATEIHLHOCTH, CBSI3AHHBIX C HAOIOJCHHEM U OOBICHEHHEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJII0JIEHUEM TpaBWiI 0e30macHOTO oOpamieHus ¢
BEIlIECTBaMHU.

Hapsiny ¢ atumMm, conepkarenbHas XapaKTepUCTUKa IeJed U 3a7ad U3y4eHMs TpeaMeTa B
MPOrpaMMe MO0 XHMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPHOPHUTETAMHU B
cucteMe cpemHero oomero odpazoBanus. CerogHsi B MpenojaBaHUU XMMHH B OOJIBINIEH CTETICHU
OT/MAETCS MPEIMOYTCHHIE MPAKTHIECKON KOMIIOHEHTE COJIep KaHusl 0OydeHMsI, OpUEHTHPOBAHHOM HA
MOJrOTOBKY BBIMTYCKHHKA 00IIe00pa3oBaTeIbHOM OpraHu3aliy, BJIaJIeioniero He HabopoM 3HaHUM,
a GyHKIIMOHATBHOM IPAMOTHOCTBIO, TO €CTh CIIOCO0aMHU ¥ YMEHHUSMH aKTUBHOTO TIOJIyUYE€HUS 3HAHUT
Y IPUMEHEHHUS UX B peasIbHOM JKU3HHM JUI PELIeHUs] TPAKTUUECKUX 3a/1a4.

B cBs13u ¢ 3THM npu U3ydeHUU npeameTa « XUMHUs» JOMUHUPYIOIIee 3HaUeHne MpUoOpeTaroT
TaKue LEeIH U 33]]a4i, KaK:

ajanranus oO0ydJaroluxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCs MUpa, (OpMUPOBaHUE
MHTEJJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYJHUYECTBY,
CaMOCTOSITEIbBHOMY TPUHSATUIO TPAMOTHBIX pEIIEHUI B KOHKPETHBIX >XU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;

(hopmupoBaHKe y 00y4arOIIMXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIUH), UMEIOIIUX
YHHUBEpPCaJbHOE 3HAYEHHWE JUIsl Pa3IM4YHBIX BHUJAOB JAEATEIbHOCTU: pPEUIeHHs MpoOieM, IOUCKa,
aHanu3a ¥ o0pabOTKKM HMH(pOpMaNUHU, HEOOXOIUMBIX IS MPUOOPETCHHS OMBITA ACSITEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE€ MECTO B IMO3HAHUM XUMHH, a TakXKe I OLEHKH C MO3ULUI
9KOJIOTMYECKOi 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX ITPOIIECCOB Ha OPTaHU3M
4eloBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAJbHBIX U TBOPYECKHX CIIOCOOHOCTEU
oOydaronuxcs: CHOCOOHOCTH CaMOCTOSITENbHO MPUOOpETaTh HOBBIE 3HAHUA 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOJB30BaTh COBPEMEHHbIE HWH(DOPMALMOHHBIE
TEXHOJIOTUU JUI TIOUCKA U aHaiu3a yueOHOM M HAy4yHO-TIOMYJISPHONW HHPOPMAIMH XUMHYECKOTO
COJICpKaHUS;

(dhopMHpoBaHHE U Pa3BUTHE y OOYyUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIILICHHS,
HaOM0IATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMBI, B YACTHOCTH,
MIpH TIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y 00yJaromuxcs yoex AEHHOCTU B TYMAaHUCTUYECKOM HAIIPaBIEHHOCTH XUMUH, €€
BOKHOW POMM B PEIICHUH TIIOOATBHBIX MPOOJIEeM palMOHAIBFHOTO MPUPOIONOIH30BAHMS,
MOTMOJIHEHUSI JHEPreTHUYECKUX PECYpCOB W COXPAHEHMsS] MNPUPOJHOIO PaBHOBECHS, OCO3HAHUS
HEO0OXOIMMOCTH OEPeKHOTO OTHOILIEHUS K MPUPOJE U CBOEMY 30POBBIO, a TAKKe MPHUOOPETEeHUs



OIIbITa HMCIIOJIb30BaHUA ITOJTYYCHHBIX 3HAHUU AJI1 NPpUHATHUA T'PaMOTHBIX peH_IeHI/Iﬁ B CUTyalusXx,
CBsI3aHHBIX C XUMHNYCCKUMMU SABJICHUAMMU.

B ydeOHOM mu1aHe cpeHero o01ero 00pa3oBaHus IpeaMeT « XUMus» 0a30BOTO yPOBHS
BXOOUT B COCTaB HpeﬂMeTHOf/’I O6HaCTI/I «ECTGCTBGHHO-Hay‘IHBIe MpeaAMCETBD).

Yucno yacoB, OTBEAEHHBIX JJI1 U3yYEHUs] XMMUH, Ha 0a30BOM y cocTaBisieT B 11 kiacce —
68 vacoB (2 4yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teoperudeckne ocHOBbI 001el XumMun(38 yacon)

Bakneiinive NOHATUAN U 3aKOHBI XUMUU: 3aKOH COXPaHEHHsI MACChl,3aKOH ITOCTOSHCTBA
COCTaBa, 3aKOH Aoraapo. XuMHUYECKUH 37eMeHT. ATOM. fI1po aToMa, U30TONbI. DJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUEe YPOBHH, MOJLYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, O- 2IeMeHTHI.
OcoOeHHOCTH pacrpeeseHus] 3JIEKTPOHOB IO OpOUTaIsiM B aromMax 3JIEMEHTOB IEPBBIX
YeThIPEX MEPUOA0B. DIEKTPOHHAS KOHPUTYpalis aTOMOB.

[Iepnognueckuit 3axkoH u llepuogmyeckas cucrema XUMHYECKUX 3neMeHTOB /[ M.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuoguueckodl cUCTEMBl XUMHUYECKHX
anemeHToB [[. 1. MenneneeBa ¢ COBpEeMEHHON TEOpUEN CTPOEHUSI ATOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HWMHU IMPOCTBIX M CIIOKHBIX
BEIIECTB 10 TPyIIaM U IepuoiaM. 3HaueHHe MEePUOMUECKOT0 3aKOHA B pa3BUTUH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBS3b. Buabl XuMuueckoil cBs3M (KOBaJE€HTHast
HEMNoJIApHas U MOJspHas, MOHHAs, MeTalindyeckas). MexaHu3Mbl 00pa3oBaHUsI KOBAJICHTHON
XUMUYECKOH CBsI3H (OOMEHHBIN M JOHOPHO-aKIIENTOPHBIN). Bogopoanast cBsi3b. BaneHTHOCTB.
DneKTpoOTpULATENBHOCT. CTeneHb OKUcaeHus. FIOHbI: KAaTHOHBI ¥ AaHUOHBI.

BemectBa MOJEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTAaBa
BelllecTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsitue o aucnepcHbix cucrtemax. VICTUHHBIE W KOJUIOMAHBIE pacTBOPbL. MaccoBas
JI0JIsI BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranmyeckux coenuHeHuil. HomeHknatypa HeOpraHMYecKHX
BEILIECTB. ['eHeTHYecKasl CBA3b HEOPraHMYECKUX BEUIECTB, MPUHAUICKAIUX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckas peaknus. Knaccudukanuss XuMuyeckux peakiuil B HEOPraHUYECKOW U
OpPraHMYEeCKOM XUMHUH. 3aKOH COXpPaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpAIICHUs] SHEPTUU TPU XUMHUECKUX PEAKLIMSIX.

CkopocTtb peakiuu, e€ 3aBUCUMOCTb OT pa3NuyHbIX (pakTopoB. OOpaTHMble PeaKIUH.
Xumnueckoe paBHoBecHe. DaKTOphI, BIMAIOIINE HA COCTOSTHUE XMUMHYECKOTO PABHOBECHSI.
[Tpunuun Jle [larense.

OnexrponuTnueckas aucconuanus. CuibHble U cradble 1eKTpoiauThl. Cpella BOAHBIX
pacTBOpOB BELIECTB! KHcas, HEeUTpasbHasi, 1IeI0YHasl.
WNupukaTopel. I'maponu3 HEOpraHMYECKUX M OPraHMYeCKMX BEIIECTB. Peakuuum HMOHHOIO
oOMeHa B BOJIHBIX pacTBOpPaX.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIBHBIE METO/IbI U3YYEHHs BEIIECTB M UX MPEBPALLEHUI: IEMOHCTpALU
tabmun «llepuonuueckas cucrema xumuueckux snemeHToB Jl. M. MenzaeneeBa», usydeHue



MoOJIeNel KPUCTAUTMYECKUX PEIETOK, HAOII0ACHNE W OINMUCAHWE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3joXKEeHHE MEPOKCHIA BOJOpOJAa B MPUCYTCTBUU KaTaln3aTopa,
OIIpENIETIEHUE CPElIbl PACTBOPOB BELIECTB C [IOMOLIbI0 YHUBEPCAIBHOIO HMHIUKATOPA, pEaKkLun
MOHHOTO 0OMEHa), IPOBEJICHUE MPAKTHYECKUX PadoT:

Nel «BnustHue pa3nuvHbIX (AaKTOPOB HA CKOPOCTh XUMHUECKOM PEaKIIUN;

Ne2 “IIpuroroBneHue pacTBOPOB € 3aJJaHHON KOHIIEHTpaLUe»

Ne3 «PemeHue skciepuMeHTAIBHBIX 33729

Pacuérnsble 3anaun.

Pacuérel no ypaBHEHHMSAM XMMHMYECKUX PEAKLHM, B TOM YUCJIE TEPMOXUMHUYECKUE
pacy€Tsl, pac4ETHI C UCIOJIB30BAHUEM IIOHATHUS «MACcCOBAas JOJIS BEIIECTBAY.

Heoprannueckasi xumus (26 yacos)

Hemetamubi(6uacoB). Ilonoxxenne HemetamioB B [lepuonuueckoir  cucreme
xuMudeckux seMenToB [. 1. MenaeneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB. DU3HYECKUE
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha TIpUMeEpe KUCIOpo/aa, cephl, hocdopa u
yTJIepo/ia).

XUMHUYECKHE CBOMCTBA BOXKHEHIINX HEMETAIIOB (TAJIOTEHOB, CEpPHI, a30Ta, ¢ocdopa,
yriiepoa W KPEeMHHUsI) U UX COeOUHEHUH (OKCHIOB, KHCJIOPOJCOJEPKAIIUX KHUCIIOT,
BOJIOPOJHBIX COCTMHECHHM ).

[IpumeHeHne BaHEUIINX HEMETAJVIOB M KX COCTUHEHHUIA.

Metasuibl (84acoB). [losnoxenne mertamnoB B [lepuoanyeckoid cucTeMe XUMUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JJIEKTPOHHBIX 000JOYEK aTOMOB
MeTtauioB. O6mme pusndeckrne cBocTBa MeTalIoB. CIIaBbl METAJLIOB. DIIEKTPOXUMHUICCKUT
A HANPSKEHU METaJIOB.

XWMHYECKHE CBOMCTBA BAXKHEUINWX META/UIOB (HATPUM, KaJIMM, KaJabIlMi, MarHuu,
ATIOMHUHHM, HIUHK, XPOM, 5KeJIe30, MEJIb) 1 UX COCIUHEHHIA.

O61ue cnocoObl moxydyeHus MeTamioB. [I[puMeHeHe MeTaioB B OBITY U TEXHHKE.

DKCIIepUMEHTAIbHBIE METOJbl W3YYEHHUs BEIIeCTB M HX IMpPEeBpallleHUl: H3ydeHUE
KoJuleKuu «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEUICHHE SKCIePUMEHTAIbHBIX
3a1a4, HaOMIOJEHUE M OINHCAaHUE JIEMOHCTPAIMOHHBIX U JIA0OPAaTOPHBIX  OIBITOB
(B3auMoelicTBHE THUIPOKCH]IA AIFOMUHUS C PACTBOPAMHU KUCIIOT U ILIEN0YEH, KaYeCTBEHHbIE
peaKiuu Ha KaTHOHBI METAJIOB).

Pacuérnbie 3amaun.

Pacuétbl Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJTHO U3 BELIECTB UMEET MPUMECH.

Xumusi u xu3Hb (12 yacos)

Ponp xumMum B 0O0ecleyeHHMHM DKOJIOTUYECKOM, DSHEPreTHYecKod U MHUIIEBOH
0€30MacHOCTH, Pa3BUTUU MeAulUHBL. [IoHATHE O Hay4YHBIX METOJax MO3HAHUS BEUIECTB U
XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIMIAX MTPOMBIIIIEHHOTO TMOTYYCHHUS
BaXKHEHIIINX BEIIECTB.



UYenoBek B MHMpE BEIIECTB M MaTEPUAJIOB: Ba)KHEWIIHME CTPOUTENbHBIC MATEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaTEPUAIbl I JJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUIeCKUe U MUHEpAIbHbIE yI00pEeHusI.

XHWMHSA U 340pOBBE UYEIOBEKA: IPABUIIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
IpaBuJIa OE30MACHOTO UCTIOIb30BaHMsI IPENapaToB ObBITOBOM XUMUM B TIOBCEAHEBHOM JKU3HMU.

[IpakTueckue pabOThI:

Ned «Pemienne scriepuMeHTaNIbHBIX 3a7a4 Ha paclo3HaBaHUE BELIECTBY

Ne5 «Ananu3 xumudeckoit nHGOpMaIK U3 PA3HBIX HCTOYHUKOBY

MexnpeaMmeTHblie CBS3H.

Peanu3zanus MexXnpeIMETHBIX CBsI3el PU U3y4eHUH OOIIe 1 HEOpraHN4eCKONH XUMHH
B 11 kmacce ocyiecTBisieTcs 4epe3 HCIOJIb30BaHHWE KakK OOLIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHATUMN, SBISIOMIUXCS CHCTEMHBIMH JUISI OTAEIBHBIX HPEIMETOB
€CTECTBEHHO-HAyYHOTO LUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (akT, TUNOTE3a, 3aKOH, TEOPHs,
aHaJM3, CHUHTe3, KiaccupuKalus, [EpUOJUYHOCTb, HAONIOJIEHUE,  SKCIEPUMEHT,
MO/JIENIMPOBAHNE, U3MEPEHHUE, SBICHUE.

®dusnka: MaTepusi, SJHEPrus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOII,
PaavoaKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUN YPOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHUSs, CKOPOCTb.

buosorus: knerka, opraHusM, SKocHcTeMa, Ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEILLIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, TOpHbIE IOPOIbI, MOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XMMHYeCKass  IPOMBINIICHHOCTb,  METAJUIyprus, IPOU3BOJICTBO

CTPOHUTECIBHBIX MaTCpuraioB, CEITbCKOXO3SIMCTBEHHOE IMPON3BOACTBO, nuicBas
IIPOMBIINIJIICHHOCTD, (bapMaHeBTI/ILIeCKaﬂ IMPOMBINIIICHHOCTh, IMPOU3BOACTBO KOCMETHUUYCCKHUX
npceIiapaTos, IMPpOU3BOACTBO KOHCTPYKIIMOHHBIX Marcpuraios, QJICKTPOHHAasA

IIPpOMBIIIJIICHHOCTD, HaHOTCXHOJIOI'HUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMW HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUW A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OOy4arolIMMMCS
MporpaMM CpeaHero o0mero oOpa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM MU MPEAMETHBIM).
HayuHo-meToanueckoil 0OCHOBOM /17151 pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IIPOrpaMM
cpeaHero o0Imero 00pa3oBaHusl SBISETCS CUCTEMHO-EITEIBHOCTHBIA MOIXOI.

B cooTBeTrcTBUM € CHCTEMHO-JESATEIIBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpEAMETa «XUMUS» Ha YPOBHE CPEIHEro oOIIero 0Opa3oBaHuUs BbIJICIECHbI
CIIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIMMHCS POCCUUCKON TpakAaHCKOW HIEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJM4ue MOTHUBALIUU K OOYyYEHHIO;

LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4aroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH JEATEIHHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKaMH, TPUCYHIMMHU  IIEJIOCTHOW CHUCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MPaBOCO3HAHUS IKOJIOTUUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIE IIJIaHBbI.

JIMuHOCTHBIE Pe3yNIbTaThl OCBOEHUS IpeaMeTa «XHUMMsD JOCTUTAIOTCS B €AMHCTBE y4eOHOM
U BOCIUTATEIbHON [EATEIBHOCTH B COOTBETCTBUU C T'yMaHHMCTUYECKHMH, COLMOKYJIBTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM M MJ€alaMM POCCHHCKOTO TI'PakJaHCKOro OOLIeCTBa,
IPUHATBIMU B OOIIECTBE HOpPMamMM M IpaBUJIaMU IOBEAEHUS, CHOCOOCTBYIOIIMMHM IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH O0yJarOIIUXCS.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MNpeaMeTa «XUMHS» OTPaXarT C(HOPMHUPOBAHHOCTH
OIbITA [T03HABATEIbHON U MPAKTHYECKOHN AEATEIbHOCTH 00yJaroIuXcs 10 peaau3aliy IpUHITHIX
B 00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

0CO3HaHMs OOYYarOIMMUCS CBOMX KOHCTHUTYLIMOHHBIX IPaB M 00sS3aHHOCTEH, yBaXKeHUs K
3aKOHY M IIPABOIOPSAAKY;

NPEJCTABICHUS O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOLICHWUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NESTEIbHOCTH HPU CO3/aHUM Y4EOHBIX IPOEKTOB,
peleHNH y4eOHbIX U 03HABATEIbHBIX 33/]a4, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U apryMEHTbI JpYyrux
IIPU aHAJIN3€ Pa3IMYHBIX BUJIOB YUE€OHO JIEATETbHOCTH;

2) IaTPHOTHYECKOI0 BOCTIHTAHUS

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

YBa)KEHHsI K TIPOLIECCY TBOPUECTBA B OOJIACTH TEOPUH U MTPAKTUYECKOTO MPUMEHEHMS XUMUH,
OCO3HAHMA TOTO, YTO JOCTHXKEHUS HAYKH €CTh pe3yJIbTaT JJIMTENbHbIX HAOMI0JeHUH, KPOIOTIMBBIX
9KCIEPUMEHTAJIbHBIX TIOUCKOB, IOCTOSTHHOTO TPYAA YUYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEIyIOUIeM aHaian3e HH(popMaIiu
0 MEPENOBBIX AOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUW, CBS3aHHBIC C XUMHUYECKUMU SIBIICHUSMU, U TIPUHUMATH
OCO3HAHHBIE PELIECHUs, OPUCHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTU OIIEHMBAaTh CBOE IMOBEACHUE M IOCTYNKHA CBOMX TOBApPHUILEH C IMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) hopMHUpOBaHHUS KYJIbTYPbI 3I0POBbSI:

MMOHMMAaHMUsI LEHHOCTEH 370poBOro U 0Oe30macHoro obpas3a KU3HHU, HEOOXOAUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UUECKOMY M TICUXUYECKOMY 3/I0POBBIO;

coOroieHus paBuil 6€30MIaCHOTO OOpaICHHS C BEIIECTBAMU B OBITY, TIOBCETHEBHOM JKU3HH
U B TPYAOBOU JIE€ATEIIBHOCTH;

MMOHUMAaHMUSI [ICHHOCTH MPABWI WHIUBUIYAJILHOTO M KOJUIEKTHBHOTO O€30TIaCHOTO TIOBEACHUS
B CUTYAIUsIX, YIPOXKAIOIIHNX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCJICICTBUN M HEMPUATHS BPEIAHBIX MPUBBIUEK (YHMOTPEOICHUS aJIKOTOJIS,
HapKOTHUKOB, KYPEHHS);

5) Tpy10BOr0 BOCTIMTAHUSI:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4EOHO-HCCIIEOBATEIbCKON  JEATEIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYrUX BUIAX JEATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHWW MPAKTUYECKHX 3a7ad COIUATBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

HWHTEpeca K MPaKTHYECKOMY M3Y4EeHHIO Mpodeccuii pa3audHOro pojia, B TOM YUCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBAKEHUS K TPYAY, JIOASIM TPYyIa U pe3yJbTaTaM TPYJIOBOM AESITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAIBHOW TPAEKTOPUHU 0OpazoBaHMsl, OymyIieit
npodeccur M peanu3andyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEN K XMMUH, HHTEPECOB U TOTPEOHOCTEH OOIIECTRA;

6) 3K0JIOrHYecKOro BOCIUTAHMUS:

9KOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIICHHS K MPHUPOJE, KaK MCTOYHUKY CYIIIECTBOBAHUS
’KM3HH Ha 3eMII¢;

MMOHUMAaHHs TJIOOATBHOTO XapakTepa ASKOJOTHYECKUX IPOOJIeM, BIUSHHUS SKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOJHOM U COILIUATILHOM CPEIbI;

OCO3HAHUSI HEOOXOJIMMOCTH HCTIOJB30BAHUS OCTM)KCHUN XUMHUU JJI PEIICHHUS] BOIPOCOB
palMOHAIILHOTO MPUPOAOTIOIH30BAHUS;

AKTUBHOTO HENPUATHUS JEHCTBUM, NPUHOCALIMX BpEI OKPYXKAKIIEH NpPUPOIHON cpene,
YMEHHSI TPOTHO3UPOBATH HEOIATONMPUATHBIE HKOJOTUYECKHE MOCIEACTBUS MPEANPUHUMACMbBIX
JICCTBUN U MIPEAOTBPAILATh HX;

HaJu4usl Pa3BUTOIO 3KOJIOTMUECKOIO MBIIUJICHHUS, HKOJOTMYECKON KYJIbTYpbl, OIIbITa
JESATENBbHOCTH  JKOJIOTMYECKOW  HAmpaBI€HHOCTH, YMEHHMS PYKOBOJCTBOBAaTbCSI HMU B
MO3HABATEIHbHON, KOMMYHUKATHBHOM W COIMANBHON MPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MIPOTUBOCTOATH UJEOJOTHH XeMOopoOuu;

7) HEHHOCTH HAYYHOr0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOU MPaKTHUKH;

MOHUMAaHM cCrnenu(UK XUMUU KaK HayKd, OCO3HaHUS e€ poiau B (POPMHUPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBINUICHHS], CO3JJaHUH IIEIOCTHOTO MPEACTaBICHHS 00 OKpYy)KaroleM



MHpE KaK O €AMHCTBE IPUPOIBI U YEJIOBEKA, B IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEH U pELICHUHU
npo0OsieM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO0OM 3HAYMMOCTHM XHMHH JJISI COBPEMEHHON LMBWIM3AaLUU: B €&
I'YMaHUCTUYECKON HANpaBJICHHOCTH M BAXKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHalbHOMN
KYJIBTYpBI, PEIICHUH TI00aTbHBIX MPOOIEeM YCTOWYHMBOTO Pa3BUTHUS UEIOBEYECTBA — CHIPHEBOW,
SHEPreTHYECKOM, TUIIEBON 1 IKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, 00CCIICYCHUH
YCIIOBHH YCIICITHOTO TPY/AA U KOJOTHYECKH KOM(OPTHOMN JKU3HU KaXKJIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH: IIOHUMAaHUs CYUIHOCTH METOJOB  IIO3HAaHMS,
UCTIOJIb3yEMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIOJB30BATH IOJy4aeMble 3HAHUS JUIS
aHaJIn3a U 00bSICHEHNUS ABJICHUI OKPYXKAIOUIET0 MUPA U IMPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS
nenatb 000CHOBAaHHBIE 3aKIIFOYCHUS HA OCHOBE HAyYHBIX (PAKTOB M MMEIOMIMXCS JAHHBIX C IEINBIO
ITOJTY4E€HHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJb30BaTh XMMUUECKHUE 3HAHUS JJIsl pelIeHHs Tpo0sieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MMO3HAHUIO U HCCIIE0BATENIBCKOMN AESITEIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEphIBHOMY OOpa30BaHHIO M €aMOOOpa30BaHMIO, K
AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAaHUH MO0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMUMIOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPyJa B pa3IMUHbBIX cepax mpodecCHOHATbHON ASSITEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIE Pe3yIbTaThl OCBOCHHUS yI4EOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPEITHETO
o01rero 06pa3oBaHus BKIFOYAIOT:

3HaYuUMble JUIsI (OPMHPOBAHUS MHPOBO33PEHHS] OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIE
(MexTmpeMETHbIE) 00IIeHayYHbIe OHATHS, OTPAXKAIOIINE 1IeIOCTHOCTh HAyYHOU KapTHHBI MUpPA U
crenu(puKy METOJ0B IMO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO,
SHEprus, ABJIEHUE, IPOIECC, CUCTEMa, HAyYHBIH (haKT, MPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIIEJIOBaHNE, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCcalbHble y4eOHbIE eHCTBUS (TIO3HaBaTelbHbIE, KOMMYHUKATUBHbBIC, PErYIATUBHbIC),
obecneunBaromue GopmMupoBaHue (HYHKIIMOHATBHOM IPaMOTHOCTU U COIMAILHOM KOMIETEHIIUU
00yJaroIMXcs;

CHOCOOHOCTh ~ OOydarolmuxcs  HCIOJb30BaTh ~ OCBOGHHBIE  MEXKIUCIHHILIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUSI M YHUBEPCAJIbHbIE yueOHbIE NECTBHS B I03HABATEIHLHON U COI[HAILHOM
MIPaKTHKE.

MetanpeaMeTHble  pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIBHBIMU  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JCHCTBUSIMU.

OBiageHHe YHHUBEPCAJbLHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIBHO  (OpPMYNIHUpPOBaTH U aKTYaIU3UPOBaTh MpPoOIEMY, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIpENIeNATh WENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH HUX JOCTIKEHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHLHOCTH C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh TPU OCBOCHUM 3HAHWM NPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATUA W  yCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TMOHITUS JUISI 00BSICHEHUS OT/IENIbHBIX (DAKTOB U SBIICHHUIA,

BBIOMPATh OCHOBAHUS M KpUTEPUU IS KiIaccu(DUKAIMK BEIECTB M XUMHUYECKUX PEaKIINi;



yCTaHaBIIMBATh PUYUHHO-CIIEJCTBEHHBIE CBSI3H MEXKy U3y4aeMbIMH SIBIICHHUSIMU;

CTPOMTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, NCAYKTUBHBIC, TI0 AaHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH BHIBOJBI H
3aKITIOYCHUS;

NPUMEHATh B TPOIECCEe MO3HAHUS, MCIOJIB3yeMble B XMMHU CHMBOJIMYECKHE (3HAKOBHIC)
MOJIENH, MPeoOpa30BhIBATh MOJEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMU4ecKas popmyria, ypaBHEHHE XUMHUECKOW PEaKIIH — IMPH PEHICHUHU y4eOHBIX TT03HABATEIBHBIX
M TPAKTUYECKUX 3a7a4, TNPUMEHSTh Ha3BaHHBIE MOJENbHBIC MPEJCTABICHUS JUIS BBISBICHHS
XapaKTePHBIX MPU3HAKOB M3Y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCIEI0BATEIBLCKHE TEfiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHIA;

dbopMynmupoBaTh €T W 3aJa4d  HWCCIEIOBAHHWS, WCIOJb30BAaTh TIIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIE BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI JIIS
(hopMUPOBAHHS THITOTE3HI TI0 TIPOBEPKE MPABHIIEHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSTENBHOTO TIUIAHWPOBAHUS W TPOBEACHUS YYCHUYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHs HAONIIOJATh 3a XOJOM IMPOIECCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OpPMyaupoBaTh O0OOOIIEHUS U BBIBOJBI OTHOCHTEIIHBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATH OOOCHOBAaHHBIA OTYET O MPOACTAHHOM
pabore;

MpHOOPETaTh OTBIT YYCHUIECKOH UCCIIEIOBATENLCKON M MMPOEKTHOW IS TETLHOCTH, TIPOSIBIISTH
CTMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIIFHOMY MOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a71ad,
IIPUMEHEHHIO Pa3IMYHbIX METOJIOB IO3HAHUS.

3) padora ¢ uHpopmaIueii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUYHHKAX HHPOpMALUH (HayqHO-NIOMyJIsIpHas JTUTeparypa
XMMUYECKOTO COJAEp)KaHUs, CIpaBOUYHbIE MOcCoOMs, pecypcbl VHTepHeTa), aHaJIN3UPOBATh
MH(GOPMAIIHIO PAa3IMYHBIX BUIOB U (JOPM IIPEACTABIECHUS, KPUTHUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
U HETIPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampochl M IPUMEHSTH pa3IM4HbIe METOAbl IpPU IOMCKE M OTOOpe
nHbopMaluY, HEOOXOJUMOH JUIsl BBITIOJIHEHUS Y4eOHbIX 33aJau ONPeIesIEHHOIO THIIA;

IpUOOpeTaTh OMNBIT MCIOJIb30BaHUA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH H
pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIBHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY IpEACTaBICHHUs HH(POpPMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHUE);

HCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA IIPHU PabOTE ¢ XUMHUYECKOW MHPOPMAaLIUEH:
IPUMEHATh MEXIpeIMeTHble ((U3nYecKkue M MaTeMaTH4YecKHe) 3HAaKU U CHUMBOJIbL, (OPMYIIBI,
ab0peBHAaTypbl, HOMEHKIIATYPY;

UCIOJb30BATh U IIPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJISIIHOCTH.

OBJ1aieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH AefiCTBUSIMU:

3aJaBaTh BOIPOCH! MO CYLIECTBY OOCYXJaeMOM TeMbl B XOJie AMANOra W/WIM JUCKYCCHH,
BBICKa3bIBaTh  UJAEH, (OPMYIUPOBATh CBOM TNPEAJOKEHHS OTHOCUTENBHO  BBIMOJIHEHUS
NPEUI0KEHHOHN 3a1a4H;

BBICTYNIaTh C Mpe3eHTaluell pe3ylbTaTOB I03HABATEIbHOM JESITEIbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJHEHUH XUMUYECKOT0 SKCIIEPUMEHTA,
MPAKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3aldd yueOHOTro
npoekta M (OpMYNIHMPOBAaTh BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHBIX MCCIEJOBAHUN MyTEM
COTJIACOBAHUS MO3ULIUI B X071e 00CYX/IeHUS 1 0OMEHa MHEHHUSIMH.



OsiiajieHne YHHBEPCATbHBIMH PeryJssTUBHbIMH JIeHCTBUSIMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO IO3HABATEIbHYIO JAEATEIBHOCTb,
ompenernsist €€ LEeMu M 3aJadd, KOHTPOJIMPOBATh U IO MEpEe HEOOXOIUMOCTU KOPPEKTHPOBATbH
Mpe/UlaraeMblii aqrOPUTM JACUCTBUI TPH BBHIIOJHEHUHM YYEOHBIX M HCCIEIOBATEILCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(PpPeKTuBHBIN cOcO0 WX pelIeHHs ¢ Y4ETOM IOJIy4eHHS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHI

11 KJTIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUSI Kypca «OO0Imas 1 HeOpraHuueckas XUMUs» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEICTABJICHHUI: O XUMUYECKON COCTABIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpa, POJIM XUMHUHU B TO3HAHUU SIBJICHUW TPUPOJBI, B (OPMHUPOBAHUU MBIILUICHUS W
KyJIbTYpbl JIMYHOCTH, €€ (QYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl  perieHus
MPAaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HAaHWM, KOTOpasi BKIIOYAET: OCHOBOIIOIATAIOIINE TIOHSTHS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JEeKTPOHHBIE OpOMTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BAJIGHTHOCTH, SJIEKTPOOTPHUIIATEIHFHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
CBs3b (KOBaJIGHTHAs, MOHHAs, MeTaJUIMYecKas, BOJOpPOJHAsA), KpUCTaTM4YecKas pemérka, THUIIbI
XUMUYECKUX PEAKLUIN, PACTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, AEKTPOJIUTHYECKAS TUCCOLUALINS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peaklluu,XUMHUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOIUTHUCCKON AMcconuanuu, nepuoandeckuii 3akon JI. M. Menneneena,
3aKOH COXPaHEHUsl MACChl BEIIECTB, 3aKOH COXPAHEHHUSH MPEBPAIICHUS SHEPIHH ITPU XUMUYECKHUX
peaxiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIexkKallne
B OCHOBE TMOHMMAaHUS MPHUUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (haKTOJIOTHYECKUE
CBEICHMUS O CBOMCTBaX, COCTaBe, IOJIY4Y€HUHM U OE30MacCHOM HCIHOJIb30BAaHUU BaXKHEHIINX
HEOPraHUYECKUX BEIIECTB B ObITY U MPAKTUUYECKON NEATEIILHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBIIATh XapakTepHbIe MPU3HAKU MOHATHM, YCTAHABINBATD UX
B3aMMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIUE MMOHATUS MPU ONMCAHUU HEOPIaHUYECKUX BELIECTB
U UX IPEBPALLECHU;

chOpMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHMBOJHKY MJISi COCTaBICHUS
(dbopMyI BEIIEeCTB M YpaBHEHUI XUMUUYECKUX peakiuii, cucreMatuiyeckyro HoMmeHnknatypy (IUPAC)
Y TPUBUAIbHBIE HA3BAHUS OTICIbHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIM Ta3, yrieKHCIbIA ras,
aMMUaK, raiméHasi U3BeCTh, Herali€Has U3BecTb, MUThEeBas COJa, MUPHUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI OMpPENeNsITh BAJIEHTHOCTh U CTEIEHb OKUCICHUS XMMHUYECKUX
AJIEMEHTOB B COCTUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XMMHYECKON CBs3U (KOBAJICHTHas, UOHHAs,
MeTajin4yeckasi, BOJOPOIHAs) B COCAMHEHUSAX, THUI KPHUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO
BEIleCTBA (aTOMHasi, MOJIEKYIspHas, HWOHHAs, MeTa/UTM4ecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAUICKHOCTh HEOPTraHUYECKUX BEIIECTB IO
WX COCTaBy K OMNpeAeNEHHOMY KJIacCy/TpyIie COeAMHEHUN (IpOCThIe BEllecTBa — METAIbl U
HEMETaJLIIbl, OKCUJIbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUPOKCUIBI, COIIH);



c(hOpMHUPOBAHHOCTh YMEHUH PACKpPHIBATh CMBIC Meprouieckoro 3akona /1. M. Menneneesa
Y JISMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIYIO, OOBSICHUTEILHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX
anemeHToB 1—4 nepuonoB [lepuoanueckoii cucreMsl xumudeckux snementoB . M. Menpeneesa,
UCIOJB3Ysl TMOHATUS «S-, P-, 0-3JEKTPOHHBIC OPOUTANINY, «IHEPIETUUCCKUE YPOBHM», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHUsS CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COCIMHEHMU IO MEepUoJaM U
rpynnam [lepuoaudeckoit cuctemMsl XUMUYECKUX 3i1eMeHTOB [I. 1. Menneneesa;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA
HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE TCHETHYECKOU
CBS3M MEXJy HEOPraHWYeCKHMMH BEIIECTBAMH C IIOMOIIBIO YPaBHEHUW COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUI;

chOpMUPOBAHHOCTh YMEHHUS KJIACCH(UIIUPOBATH XUMUYECKHUE PEAKIMU TI0 Pa3TMUYHBIM
MpU3HAKaM (YUCILy U COCTaBy pearupyrolinX BEIIECTB, TEIJIOBOMY dPPEKTY peakinuu, U3MEHEHHIO
CTETEeHEW OKUCIIEHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKINH, YIaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIIUN PA3IMYHBIX TUIOB, TIOJHBIE U
COKpalI€¢HHbIE YpPAaBHEHHUS DPEAKIMA HMOHHOTO OOMEHA, YYUTHIBAs YCIOBHSI, MPU KOTOPBIX ITH
peaxkuuu UayT 10 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHHUI TIPOBOUTH PEAKIINH, TIOTBEPKIAIOIINE KAYSCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM IYTEM HOHBI, PUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMM PACKPHIBATH CYITHOCTh OKHUCIWUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBICHUS 3JEKTPOHHOTO OanaHca STUX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUU OOBICHITH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakluud OT
pa3nuyuHbIX (PaKTOPOB; XapaKTep CMEIICHNUS XMMHUYECKOTO PaBHOBECHS B 3aBUCIMOCTH OTBHEILIHETO
BozaeiictBus (mpunnun Jle [larense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMUYECKUE IMPOLIECCHI, JIeXkKAlllhue B OCHOBE
MPOMBIIIJIEHHOTO TOJIy4€HUsI CEpPHOW KHCIOThI, aMMHaka, a Takke CcGHOPMUPOBAHHOCTh
npejacTaBieHU 00 OOIIMX HAYYHBIX MPHUHIMIAX U HKOJOTHMYECKUX MpobdiaemMax XHMHUYECKOTO
MIPOU3BOJICTBA;

cOpMUPOBAHHOCTh, YMEHUW MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAHUEM IOHITHS
«MaccoBasi JI0JIsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XUMUYECKUX PEAKIIHSIX,
Macchl BelIECTBa MM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WU 00BEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(d(dekra peaklnuu Ha OCHOBE 3aKOHOB
COXpPaHEHHUS MaCChI BEILIECTB, IPEBPAILICHUS U COXPAaHEHHS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUH COOMIOJaTh MpaBWJA IOJIB30BAHMS XMMUYECKOW MOCYI0M U
nabopaTopHbBIM 000PYAOBaHHMEM, a TAKXKE MpaBuUia OOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIIIOJIHEHHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATh M  BBINOJHATH XUMHYECKUH HSKCIEPUMEHT
(pasnokeHre MepoKCUAa BOAOPO/a B MPUCYTCTBUH KaTallu3aTopa, ONpeesieHne Cpebl paCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO MHIMKATOPA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTH
XMUMHYECKOHN peakiny, peakllii HOHHOTO 0OMEeHa, KayeCTBEeHHbBIE PeakINy Ha cynbdar-, kapOoHaT-
U XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEUIEHHE SKCIEPUMEHTABHBIX 3aJad MO TeMaM
«Metamney U «HemeTannel») B COOTBETCTBUM C MpaBUJAMH TEXHUKH O€30MaCHOCTU TPHU
oOpallleHnd ¢ BelecTBaMU U JIaDOpAaTOPHBIM OOOpPYJOBAaHUEM, NPEICTABISTH PE3YIbTATHI
XUMHYECKOTO DJKCIIepUMEeHTa B (opMe 3alucd YpPaBHEHUU COOTBETCTBYIOIIMX pPEAKIUd U
(hopMyITUpOBaTh BHIBOIBI HA OCHOBE ITUX PE3YIbTATOB;



c(OPMHUPOBAHHOCTh yMEHHH KPUTHUECKH aHAJIM3UPOBATh XMMHUYECKYI HH(OpPMALHIO,
IIOJIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CpeJCTBa MacCOBOM KOMMYyHMKaIMK, VIHTEpHET U APYTHX);

cOPMHUPOBAHHOCTh yYMEHHH COOMIOAATh MpaBUja OSKOJIOTHYECKH —IEIeco00pa3zHoro
MOBEJICHUS B OBITY U TPYAOBOM ICATEIIEHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 3/I0POBbS M OKPY)KAIOLIEH
IIPUPOJHOM Cpelbl, OCO3HABATH OIACHOCTH BO3ACUCTBUS HA >KMBBIE OPraHU3MBbl OIPEIEIEHHBIX
BEIIECTB, MOHUMas cMbica nokazatens [IJIK, moscHATe Ha mpumepax crnocoObl YMEHBIIEHUS U
MIPEAOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHN3M YEJI0BEKA.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
HaumeHoBaHue KosmmmuyecTBo yacos

Ne DJIeKTpOHHbIe (LN (PPOBbHIE)
pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue

n/m Bcero o0pa3oBaTe/bHbIE pecypchl
NporpamMmel padoThI padoThI

Paznen 1. Teopernyeckue ocHoBbI xumum (40 yacoB)

OCHOBHBIE TTOHSITHS
1 3aKOHBI XHMUH.
Crpoenue aToMOB.
[Tepuonnueckuii
11 3aKOH 1 3
TepuoanuecKast
cucremMa
XUMHUYECKUX
anemenToB 1. W.

Meupeneena

CTpOGHI/Ie BCIICCTBA.

12 MHuoroo6pasue 15 1 1
BEIIECTB
13 XUMUYECKue 17 1 5
peaxkiuu
Hroro no pazneny 40

Pa3znen 2. Heoprannueckast xumusi (28 yacos)

2.1 MeTtanisl 6




2.2 Hemeraiuibt 9

CBs13b
HCOPraHN4YCCKUX 1
2.3 P 2
OpPraHuYECKUX
BEIIECTB
Hroro no pazgeny 17

Paznen 3. Xumus u xu3usb (11yacos)

3.1 XUMUSA ¥ KU3HB 11
Hroro no pazgeny 11
OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 08




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
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