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INOACHUTEJIBHASA 3AIINCKA



[Iporpamma mo XMMHMH Ha ypOBHE CpeAHEro ooumero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (QenepaabHOi 00pa3oBaTeIbHON MPOTrPAMMBI CPEIHETO
obmero oo6pazoanus (POII COO), mnpencraBieHHbIX B DenepadbHOM TroCyIapCTBEHHOM
obpazoBatensHOM ctangapte COO, c¢ yuérom Konmenuuu mnpenomaBaHusi y4yeOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHmzanusx Poccuiickoit ®exnepanuu, peaau3yronMX OCHOBHBIC
oOpa3zoBaTeNnbHbIE TMPOTPAMMBI, U OCHOBHBIX MOJOXEHUH «CTparerud pa3BUTHS BOCIUTAHHUSA B
Poccuiickoit ®enepaunn Ha nepuon no 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXOA0OB K pa3paboTKe MporpamMMbl 10 XUMHH, K ONpPEJENCHHIO O0IIe cTpaTeruu
00y4yeHHs, BOCIIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTro mpenMeTa « XUMHsDy s
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KoHUenTyaibHble mnojoxenus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LIEJIeH, COAep)KaHus, pe3ylbTaToB OOy4deHHss M TpeOOBaHHUN K YPOBHIO
MIOATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pazoBaHue, MOJy4yaeMOe BhIITYyCKHUKaMH 00111e00pa30BaTeIbHOM OpraHu3aluy,
ABIISICTCS HEOTHEMJIEMOM YacThio HMX 0Opa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM STaroM
peanu3alii Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, NPHUCYIIUX
LIEJIOCTHOM CHUCTEME XUMHYECKOTOo 00pa3oBaHMs. OJTH IICHHOCTH KAacalOTCsl TO3HAHUS 3aKOHOB
IpUPOBI, (OPMHUPOBAHUS MHPOBO33PEHUS M OOLIEH KyJIbTYypbl YEJIOBEKAa, a TAKXKE SKOJIOTHYECKH
00OCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0pPOBBIO M HPUPOAHOI cpexne. Peanusyercs xumuueckoe
oOpa3oBaHre OOy4YAIOIIMXCS Ha YPOBHE CpeIHEro oomiero oOpa3oBaHUS CPEACTBAMH y4eOHOTO
npeaMera «XUMHs», COIEP)KaHUE U MOCTPOEHHE KOTOPOI'0 ONPEENIEHBI B NIPOrPaMME 110 XUMHHU C
yu€ToM crienu(pHUKUd HAyKH XMMHUH, €€ 3HAYCHHs B TMO3HAHUHM NPUPOABI U B MaTEPUATBHON KHU3HH
obmiecTBa, a TaKkKe C y4€TOM OOLIMX IeNieil W TPUHIMUIIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSTHHE CHCTEMBI cpeHero obiero oopasosanus B Poccutickoit denepanuu.

XUMHSL KaK dJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HrpaeT 0coOyl0 pojib B COBPEMEHHON
UBWIN3ALUN, B CO3/JaHUM HOBOH 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopmMHpOBaHKE PAIMOHATIBLHOTO HAYYHOT'O MBINUICHHUS, B CO3JaHUE IEJIOCTHOTO MPEACTaBICHUS 00
OKpY’KaloIlleM MHpe KaK O €IMHCTBE MPUPOIBI U YelIOBeKa, KOTOpoe (OpMHUPYETCS B XUMHU Ha
OCHOBE ITOHMMAaHHS BEILIECTBEHHOTO COCTaBa OKPY KAIOIIET0 MHUpa, OCO3HAHUS B3aUMOCBS3H MEKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C IPYIMMM E€CTECTBEHHBIMH HAyKaMH, XMMMs CTajla HEOTbEMJIEMOU
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOIMMBIM yCIOBUEM YCIICIIHOTO TPyJa U KHU3HH KaKJOro WieHa
obmectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3WJaTeNbHAas, KaK HayKa BBICOKMX TEXHOJIOTUH
HafpaBjIeHa Ha pelleHne rI00aIbHBIX MPOOJIeM YCTOHYNBOrO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJOTHYECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBUM ¢ OOMmMMMH LENIMH W TPUHIMIIAMU CpelHEro oomero ooOpa3oBaHus
cogepxkanue npeamera «Xumus» (10—11 xmaccel, 06a30BbI ypOBEHb H3yU€HHs) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOATOTOBKY OOYyYaromuxcs, HEOOXOIUMYI0O WM Ui
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHS B JKHM3Hb COIMyMa,
MIPOIOIDKEHHU 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XMMHEH.

CocTtaBisiomuMu npeaMeTa «XUMus SBISIOTCS 0a30Bble Kypchl — «Opranudeckas XuMus» U
«OO0Imas 1 HeopraHMYecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJCpPXaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOW HAyKH: CHCTEMa 3HAHWW 1O HEOPTaHUYECKOW XUMHUH (C BKIIOYCHHEM 3HAHHUN U3
o0mieil XuMHUK) U opraHnyeckord xumun. DopMupoBaHHe JaHHOW CHCTEMbI 3HAHUUM NpPU H3YUYCHUU
npeaMera o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOT00Opasusi BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa conepxaHusi KypcoB — «Opranuyeckas xumusi» u «OOmas U HeopraHHuecKas
XUMES» C(OPMUPOBaHA B MPOrpaMMe MO XUMHUU HA OCHOBE CHUCTEMHOTO MOAXO0Ja K H3YYCHHIO
ydeOHOro marepuana ©u OOYyCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWA Ha
ONpENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHM BeIlEeCTBa
paccMaTpuBarOTCA Ha YPOBHE KJIACCHUUECKON TEOPUN CTPOCHMSI OPraHUYECKUX COEAMHEHMMH, a TaKkKe
Ha YPOBHE CTEPEOXUMHUYECKUX U 3JEKTPOHHBIX MPEICTaBICHUI 0 cTpoeHuH BemecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIeCTBaxX Aal0TCS B Pa3BUTUHU — OT YTIIEBOJOPOJIOB JI0 CIOKHBIX OMOJIOTUYECKH
aKTUBHBIX COEIMHEHMI. B Kypce opraHM4ecKold XMMHUU IMONYYaroT pa3BuUTHE chopMHUpOBaHHBIC HA
YPOBHE OCHOBHOTI'O 0OIIEro oOpa3oBaHUsl NMEpBOHAYAIbHBIC MPEACTABICHUS O XUMHUYECKOH CBS3H,
KIIaCCU(UKALMOHHBIX TMPHU3HAKAX BEHIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHHS, O
XUMUYECKON PEAKLUU.

[Tox HOBBEIM yriioM 3peHUss B mpeaMere «Xumus» 0a30BOTO YpOBHS paccMaTpUBACTCS
U3yYeHHBI Ha ypOBHE OCHOBHOrOo oO0miero oOpa3oBaHUS TEOPETUYECKUH Marepual H
(aKTOJIOTMUECKUE CBEJCHHUS O BEIIECTBAX M XMMHUECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckas XUMHUs» OOYyYaroIUMCS MPEAOCTABISAETCS BO3MOXHOCTH OCO3HATH
3HAYCHUE MEPUOJNYECKOr0 3aKOHA C OOLIETEOPETHYECKUX M METOMOJIOTUYECKUX MO3MLHUH, TIy0xKe
MOHTh UCTOPHUECKOE M3MEHEHHEe (PYHKIMU 3TOTr0 3aKOHA — OT 00O0OMIAromIeH 0 OOBSICHSIONICH U
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMM O BaKHEWMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX M
MPUMEHEHUHU, a TaKXKE€ O XMMHUUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHsietcs B Kypcax 10 w11  kjmaccoB  3ieMEHTaMU  COAEpKaHUS, HMEIOUIUMU
KyJIbTYPOJOTHYECKHA ¥ TMPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAHUIO
B3aMMOCBS3U XMMUHU C JIPYTUMU HayKaMH, PaCKpbIBAIOT €€ poJib B IO3HABATENLHON U MPAKTUYECKON
JesITeIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH
TEOPUM M TMPAKTUUYECKUX MPWIOKEHUNH XHUMHUH, IOMOTalOT BBIMYCKHUKY OpPUEHTHUPOBATHCA B
OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX ¢ XUMHUEH, KPUTUIECKU OCMBICIINBATh
uH(MOpPMALIMI0O W TMPUMEHATh €€ IS TOTNOJHEHWs 3HAHUM, peIICHHs HWHTEIUICKTYalbHBIX |
HKCIEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3a7ad. B 1enoM cozgepkaHue ydeOHOro mnpenMera
«XuMHS» JAHHOTO YPOBHS W3YUYEHHUS OPUEHTHUPOBAHO HAa (QOPMHUPOBAHHE Yy OOyUYaIOUTUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl MOHUMAaHHs (UIOCOPCKUX WACH, TaKMX KaK: MaTepHallbHOE
€IMHCTBO HEOPTraHMYECKOT'O0 M OPraHWYEeCKOro MHpa, OOYCIOBICHHOCTH CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, MO3HABAEMOCTh NPHUPOAHBIX SBJICHUN NMyTEM SKCHEPUMEHTa W PEHICHUS
MPOTUBOPEUYUI MEXIy HOBBIMU (haKTaMHU U TEOPETHUECKUMH MPEANOCHUTKAMU, OCO3HAHUE PO
XMMUU B PEIICHUH SKOJIOTHYECKUX MpoOJeM, a Takxke npobsieM cOepexeHHs IHEPreTHUYECKUX
PECYPCOB, ChIPbs, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnane pemieHus 3a7ad BOCIUTAHWS, PA3BUTHUS U COIHAIM3ANNUA OOYYAIOIIMXCS TPUHATHIC
IIPOrpaMMOl 1O XHMMHH TOAXOABI K OIPEACIEHUIO COACpPXKAHMS M IIOCTPOCHUS THpeaMeTa
npexycMaTpuBaoT (HOPMUPOBAHHE YHHUBEPCATBHBIX YYEOHBIX JEHUCTBUH, HMMEIOIIUX 0a30BOE
3HAYEHUE JIJIS PA3IMYHBIX BUIOB ACSITEILHOCTH: PEIICHUs MPOOJieM, MOUCKa, aHaIn3a U 00padoTKH
uH(pOpMaLIK, HEOOXOAMMBIX JUIsi MPUOOPETEHHUs OIbITa MPAKTUYECKOM W MCCIIEI0BATEIhCKOM
NEesATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTtuke mpemnogaBaHus XMMUU KaK Ha ypPOBHE OCHOBHOTO 00Iero oOpa3oBaHuMs, Tak U Ha
YPOBHE CpeIHEro 0011ero o0pa3oBaHusl, IPH ONPEICICHIH COIEPKATeIbHON XapaKTePUCTHKH LIeTIeH
M3y4YeHHUs TMpeaMeTa HalpaBJICHUEM TIEPBOCTEIIEHHON 3HAYMMOCTU TPATUIUMOHHO MPU3HAETCS
¢dbopMHpOBaHHE OCHOB XHUMHUYECKOM HayKH Kak oOOJacTH COBPEMEHHOTO €CTeCTBO3HAHMS,
MPAKTUYECKOW JIeATEIbHOCTU YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyibTypbl. C
METOINYECKON TOYKU 3PEHUS TAKOW MOJXOJ K ONpPEAEICHUIO LEJIEH M3ydYeHUs MpeaMeTa SBISAETCS
BIIOJIHE OTPAB/IaHHBIM.



CornacHo 1aHHOW TOYKE 3pEHUS TVIABHBIMU LIEJISIMU U3YyYEHUS TpeaMeTa « XUMUs» Ha 6a30BOM
ypoBHe (10 —11 xu.) sBasIOTCA:

¢ hopmupoBaHUE CUCTEMBl XMMHUYECKUX 3HAHUN KaK Ba)KHEHINIEH COCTABIISAIONICH €CTECTBEHHO-
HAY4YHOH KapTHHBI MUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUYEBBIC MOHATHSA, (PyHIaMEHTAIbHBIC 3aKOHBI
U TEOpUM XHMHH, OCBOCHHME S3bIKa HAYKH, YCBOCHME W IOHMMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIeHNII MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHME C MCTOPHEH UX pa3BUTHI U
CTaHOBJICHUS;

e hopMupoBaHHE M pa3BUTHE NPEACTABICHUN O HAyYHBIX METOJaxX IO3HAHHS BEIIECTB H
XMUMUYECKHUX PeaKInii, HEOOXOAUMBIX JUIsl IPHOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B MUPE BEILIECTB
Y XUMHYECKUX SBJICHUN, UIMEIOLINX MECTO B IPUPOJIE, B IPAKTUUYECKOM U IOBCEAHEBHOM KU3HH;

® pa3BUTHE YMEHHH U CIOCOOOB NEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U OOBSICHEHHEM
XMMHYECKOT0 3KCIIEPUMEHTA, COOIIOIEHIEM MTPaBUI 0€30MacHOr0 OOPAIICHHUS C BEIIECTBAMHU.

Hapsany c stum, comepkarenbHash XapakTepUCTHKa IeJied W 3ajad M3y4deHHs INpeaMeTa B
nporpaMMe 1Mo XMMHUU YTOYHEHA U CKOPPEKTHpPOBAaHAa B COOTBETCTBUHM C HOBBIMH IPUOPUTETAMHU B
cucreMe cpeaHero oodmiero obpazoBanusa. CerofHs B NpENoJaBaHUM XUMHHU B OOJBIIEH CTENEHU
OTAaéTCsl MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJEpKaHHs 0O0y4eHHUsl, OpMEHTUPOBAHHOM Ha
MOJTOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaACIonIero He HabopoM 3HaHUH, a
(YHKIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSMHU aKTUBHOTO MOJyYeHHsI 3HAHUN U
NPUMEHEHHS UX B PEATbHOM KU3HU [T PEIICHHUS TPAKTUYECKHX 3a/1a4.

B cBsI3M ¢ 3TUM NpU M3y4YSHHUHU TpeaMeTa «XUMHUs» JTOMHHHUPYIOIIee 3HaYeHUE MPUoOpeTaroT
TaKue LeJH U 331a4H, KaK:

ajanTanys oO0yJarolmuXcs K yCJIOBHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUpa, (pOpMHUpOBaHUE
MHTEJUIEKTyallbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIFHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEILECTBAMU U MX IIPUMEHEHHUEM;

¢dopmHpoBaHUEe y OO0YYarOIUXCsl KITIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), UMEIOIIUX
YHHUBEpCAJIbHOE 3HAYCHHE JUISI PA3TUYHBIX BHUJOB JEATEIBHOCTU: pEIleHUs NpobieM, IMOHUCKa,
aHanmm3a M 00pabOTKM HMH(POpPMALUHU, HEOOXOAUMBIX Ul MPHOOPETEHUs OMbITa JESTEIHHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B TIO3HAHUM XHMHUH, a TaKKe JUIsI OLEHKU C TO3UIHHA
HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOILECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOIHYIO Cpeny;

pa3BUTHE I[O3HABATEIBHBIX HHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEH
o0yJaromuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MNpPUOOpEeTaTh HOBBIE 3HAHHUS 10 XHMHUU B
COOTBETCTBUHM C >KU3HEHHBIMH IOTPEOHOCTAMH, HCIOJIB30BATh COBPEMEHHBIE HH(OPMALMOHHBIC
TEXHOJIOTUH JJIsl TIOMCKAa U aHalIu3a y4eOHOW M HAy4yHO-TOMYJISIPHOM HH(OpMAIMM XUMHYECKOTO
COJICpKAHUS;

¢opMHupoBaHHE M pa3BUTHE Yy OOYYArOIIMXCS ACCOLUATHBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJI0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOAWMBI, B YaCTHOCTH,
NIPY TUITAHUPOBAHUU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y O00yYaromuxcs yOe:kIEHHOCTH B TYMaHUCTUYECKON HANPaBICHHOCTH XUMUH, €&
BaXHOH POJIU B PEIICHUH III00ATBHBIX MPOOJIEM PAIIHOHAIBHOTO MTPUPOIOTIONB30BaHHS, TOTOTHEHHS
SHEPreTUYECKUX PECYpPCOB U COXPAHEHUsS] MPUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOJUMOCTH
OEpe’)KHOrO0 OTHOIIEHUS K NPUPOAE M CBOEMY 3[0POBBIO, a TaKKe MPHOOPETeHUsI OIbITa
WCTIOJIb30BAHUS TOJTyUYEHHBIX 3HAHUM JJIS IPUHATUS TPAMOTHBIX PEIIEHUI B CUTYyallUsX, CBI3aHHBIX
C XUMHUYECKUMH SBICHHUSIMU.

B yuebHOM mane cpegHero oouiero oopa3zoBaHus IpeaMeT « XUMUsS» 6a30BOT0 YPOBHS BXOAUT
B COCTaB MpeaIMEeTHOM 00acTu «EcTecTBeHHO-HAYUHbIE TPEIMETHI.



OO11ee 9rcio 4acoB, OTBEACHHBIX [Tl H3yUEHUSI XUMHH, HA 0a30BOM yPOBHE CPETHETO OOIIETO
oOpa3zoBanusi, cocTaBisgeT 68 yacoB B 11 kimacce (2 gaca B HEJIEINIO).

Coaep:xanue kypca 11 kiaacca. ba3oBblii ypoBeHb

OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTrnyeckue OCHOBbI XUMHMHU

XuMHUecKui  sneMeHT. AtoMm. Sapo artoma, M30TOmBI.  DJEKTPOHHAs  000JIOUKA.
DHepreTuveckue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOHWTamu, s-, p-, d- ameMeHTh.. OcoOEHHOCTH
pacripesielieHusl 3JeKTPOHOB MO OpOMTalsiM B aTOMax »3JIEMEHTOB NEpPBBIX UYETBHIPEX IEPHOIOB.
DneKTpoHHas KOH(UTYpaLUs aTOMOB.

ITepuonnueckuit 3akoH u [lepuoandeckas cucreMa xumuyeckux aemeHToB . . Menneneesa.
Ces13p  mepuoguueckoro 3akoHa M Ilepumommyeckoil cucTeMbl XUMUYECKHMX 3iemeHToB [JI. .
MenzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMsSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XMMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CI0XKHBIX BEIIECTB 110 TPYIIaM U IepUOIaM.
3HaueHue NePUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BellecTBa. XuMu4eckas CBA3b. Bupl XuMndeckoil cBsi3U (KOBAJEHTHAsI HEMOJSPHAS
U TIOJISIpHAsi, MOHHAs, MeTajinueckas). MexaHu3Mpl 00pa3oBaHUsl KOBAJICHTHON XUMHUYECKOW CBS3H
(oOMeHHBIN u JOHOPHO-AKIENTOPHBIN). Bonoponnas CBSI3b. BaneHTHOCTS.
DnexTpooTpuIaTeNbHOCTh. CTeNeHb OKUCIIEHN. FIOHBI: KATHOHBI Y aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJIIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUNBl KPUCTAIUIMUECKUX pEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIECTB OT THIMA
KPUCTAJUIMYECKON PEIIETKH.

Ilonatne o aucnepcHeIX cucreMmax. VICTHHHBIE M KOJIOMIHBIE pacTBOpbL. MaccoBas 1ouist
BEILECTBA B paCTBOPE.

Knaccudukanuss Heopranumueckux coequHeHuil. HoMmeHKIaTypa HEOpPraHMYeCKHUX BEIIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX BEILIECTB, IPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumnueckass peakius. Kiaccuukamus XUMHUYECKUX peakUuid B HEOPraHWYECKOH U
OpPraHMYECKON XHMMHHU. 3aKOH COXpPAHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBpAIlCHUSA
SHEPTUU IIPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pasziauuHbIX (hakTopoB. OOpaTHMble pEaKLUU.
Xumnueckoe paBHoBecue. PaKTOPBI, BIUAIOINE HA COCTOSSHUE XUMHUUYECKOro paBHoBecus. [IpuHnun
Jle Ilarense.

Onextponutuyeckass aucconuanus. CuibHble M cialble neKkTpoiuThl. Cpena BOJIHBIX
pPacTBOPOB BEIIECCTB: KHUCIIAs, HEUTPaJIbHAS, IEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMEeHTaIbHbIE METO/bI MU3YUYEHHUS BEIIECTB M UX MPEBPAIICHUI: TEMOHCTpAIHs TaOIuI]
«Ilepuognueckas cucrema xumuueckux siemeHTOB [[. WM. MenneneeBa», u3zydeHue Moueieun
KPUCTANTMYECKUX PEIIETOK, HAOII0IeHUE U ONMCAaHUE JIeMOHCTPAIIMOHHBIX U JJAOOPAaTOPHBIX OMBITOB
(pasnokeHue MepoKCUaa BOAOPOAA B NPUCYTCTBUM KaTajlu3aTopa, ONPEIEICHUE CPElbl PaCTBOPOB
BEIIECTB C IMOMOINBIO YHHBEPCAIBHOTO HHIMKATOPA, PEAKIMH HOHHOTO OOMEHa), NpOBEICHHE
MPaKTUYEeCKON paboThl «BiusHue pa3nudHbIX (aKTOPOB HA CKOPOCTh XMMHUYECKON PEeaKLIum».

PacuérHble 3amaumn.

Pacuérel 10 ypaBHEHMSIM XMMHYECKMX DPEAKLUN, B TOM 4YHCIIE TEPMOXUMUYECKHE DPACUETHI,
Pacy€ThI C UCIIOJIBL30BAHUEM ITOHATUS «MACCOBas 10JI BEILIECTBAY.

Heopranuyeckasi Xumus



Hewmerannel. [lonoxxenne Hemeranos B Ilepuoanueckoil cucreMe XUMUYECKUX JIEMEHTOB /1.
. MenzeneeBa 1 0OCOOCHHOCTH CTPOCHHS aTOMOB. Du3nyecKie CBOMCTBA HEMETAIUIOB. AJIIIOTPOMHS
HEMETaJIOB (Ha NMpUMepe KUCIopoa, cepsl, pochopa 1 yriaepona).

XVMUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, Gocdopa, yriepoaa
U KPEMHMS) U UX COEIMHEHUH (OKCHIO0B, KMCIOPOACOAEPKAINX KUCIOT, BOAOPOIHBIX COEIUHEHH).

[IpuMeHeHre Ba)KHENIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue meramnos B llepuogudyeckoi cucreme XuUMU4YecKux snemeHTos [l U.
MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI04eK aroMoB MeTayoB. OOriue
¢usnueckue cpoiicTBa MeTauioB. CIlaBbl METAUIOB. OJEKTPOXMMUYECKHNA Psii  HAIPSHKCHUN
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXHEHUIITNX METAJUIOB (HATPHUH, KA, KaJblMii, MAarHuM, aIFOMUHUMH,
LIUHK, XPOM, XKEJI€30, MENIb) U UX COCTUHEHUII.

O611me crocoObl mosyyeHHst MeTayuIoB. [IpuMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METO/Ibl U3YUYEHHs BEIECTB M UX NPEBPALLEHUI: U3YyUEHHE KOJUIEKLIMU
«MerTaibl ¥ CIIaBbl», 00pa3l0B HEMETAIJIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAOI0JeHUEe U
OIMCaHMUEe JEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCH A ATFOMUHUS C
pacTBOpaMu KUCIIOT U LIEN0YEH, KAUECTBEHHBIEC PEAKIIMY HAa KATHOHBI METAJIIIOB).

PacuérHble 3aaymn.

Pacuérer Macchl BemecTBa i 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK
00BEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, pacuéThl Macchl (00bEMa, KOIUYECTBA
BELIECTBA) IPOJYKTOB PEAKLIUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B 0OECHEUYEHHUH SKOJIOTHYECKOW, DYHEPreTHUECKON W MUIIeBOW 0e30MacHOCTH,
pa3BuTuu MeauuuHbL. [IoHATHE 0 HAYYHBIX METOJAX IMO3HAHUSA BEIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenust 00 OOLUIMX HAyYHBIX MPHUHLMUIAX MPOMBIIUIEHHOTO TMOJYYEHHUS Ba)KHEHIITNX
BEILECTB.

YenoBek B MHpE BELIECTB U MaTEpPUAIOB: BAXXKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MAaTEpHUalIbl, KPAacKH, CTEKJIO, KEepaMHKa, MaTepUalibl i1 DJIEKTPOHHUKH,
HaHOMaTepHalIbl, OPraHMUECKUE U MUHEPAJIbHBIE YI00PEHUSI.

XuUMHA U 340pOBbE YEJIOBEKA: IIPABUJIA UCIIOIb30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, IIpaBuia
0€30MacHOT0 UCIIOIB30BaHUS IPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KU3HHU.

MexrpeamMeTHbIE CBS3H.

Peanuzanus MeXNpeaAMETHBIX CBs3eW NMPU HM3y4YEeHUH OOIIel M HeopraHuuecko xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK H
MOHATUH, ABIIOIIMXCA CUCTEMHBIMHU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O L[IUKJIA.

OOue ecTecTBEHHO-HAyYHBbIE MOHATHSA: HAy4HbIH (hakT, TMIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, Kilaccu(UKanus, IepuoJUUYHOCTh, HAOIIOIeHUE, SKCIIEPUMEHT, MOICTIMPOBAHNE, U3MEPEHHE,
SIBJICHUE.

®dusuka: Mmarepus, DHEpPrus, Macca, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
pPalMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUl YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEJIMUMHBI U €AUHULIBI X H3MEPEHHSI, CKOPOCTb.

Buosnorus: xnerka, opraHusmM, sKocucreMa, 6nocgepa, MakKpo- ¥ MUKPO3JIEMEHThI, BATAMUHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpadust: MuHepabl, FOpHBIE TOPOJIBL, TIOJE3HBIE UCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonmorus: XuUMU4ecKas IPOMBIIUICHHOCTb, METAJUIyprus, INPOU3BOJACTBO CTPOUTEIIBHBIX
MaTepuasos, CEeIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NUIeBas MIPOMBIIITIECHHOCTb,
(bapMarieBTHYECKasi MPOMBIIUIEHHOCTh, NPOU3BOACTBO KOCMETHUYECKUX MPENapaToB, MPOU3BOJICTBO
KOHCTPYKLUHMOHHBIX MaT€pUasoB, dJIEKTPOHHAs IIPOMBIIUICHHOCTb, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOTPAMMLI 110 XMUMHWHU HA
FA30BOM YPOBHE CPEJJHEI'O OBIHIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS 00YUYaIOUIMMUCS MPOrpaMM
cpeanero oOmero o0Opa3oBaHUs (JMYHOCTHBIM, METANpeIMETHBIM W TpeaMeTHbIM). Hayuno-
METOAMYECKONW OCHOBOM IS pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAaMM CPEIHETO
o01iero o0pazoBaHus ABISAETCA CUCTEMHO-ACATEIBHOCTHBIN MOIXOI.

B coOTBeTCTBMM C CHCTEMHO-AEATEIBLHOCTHBIM IIOAXOJOM B CTPYKTyp€ JMUYHOCTHBIX
pe3yabTaTOB OCBOEHHS MpeaMeTa «XUMHsS» Ha YpPOBHE CPEIHEro o0Imero oOpa3oBaHUs BBIAEICHBI
CJIEYIOLHE COCTABJIAIOLINE:

OCO3HaHHE OOYYaIOMUMUCS POCCHICKOM TpaXTAHCKOW HWIACHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

IIeJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHUN JHWYHOCTH HAa OCHOBE KIIIOUEBBIX
[IEHHOCTEW ¥ UCTOPUUECKUX TPATUIUK 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIMXcCsi PYKOBOJCTBOBAaThCS B CBOCH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMM, IPUCYIIMMHU  IIEJIOCTHOM  CHCTEME XHUMHUYECKOTO
o0Opa3oBaHws;

HaJIM4YMe MPABOCO3HAHUS HKOJOTHYECKON KyJIbTYpHl U CHOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMHS» JTOCTUTAIOTCS B €IMHCTBE yueOHOH u
BOCIIMTATEIbHOW JI€ATENBHOCTH B COOTBETCTBUUM C TIyMAaHUCTUYECKHMMH, COLIMOKYJIBTYPHBIMH,
JTYyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH U HJeajlaMH POCCHIMCKOTO Tpa)<IaHCKOro OOIIecTBa,
NPUHATBIMH B OOIIECTBE HOPMAaMHM M TPAaBWJIAMHU IIOBEIEHUS, CIOCOOCTBYIOUIMMHU IPOLIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHSI ¥ HPAaBCTBEHHOTO CTAHOBIICHHS TMYHOCTH 00YYaOLIHXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa « XUMHU» OTPaXaroT c(hopMHUPOBAaHHOCTH OIBITA
MIO3HABATEIBHOM W TPAKTHYECKOW JAEATENbHOCTH OOYYaIOUIUXCS [0 peanu3alii NPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

OCO3HaHMA OOYYAIOUMMHCA CBOMX KOHCTUTYLIMOHHBIX IpPaB M OOS3aHHOCTEH, YBAXKEHHS K
3aKOHY U NPaBONOPSAKY;

IPEJICTaBICHUST O COLMAJBHBIX HOpMax U MpaBUaX MEXKINYHOCTHBIX OTHOLIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IEATEIbHOCTH INPH CO3JAHHHM YYEOHBIX IPOEKTOB,
peleHnH yueOHbIX U M03HABATEIbHBIX 33Ja4, BHIIOJHEHUH XUMHUECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTbI APYTUX MPH
aHaJN3e pa3IMYHBIX BUJOB yUeOHOI e TeNTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJIEUIO0 OTEUECTBEHHONW XUMMH;

YBa)KEHUS K IMPOIECCy TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS XHMMHU,
OCO3HAHMA TOTO, YTO JOCTM)KEHUSI HAYKU €CTh Pe3yJIbTaT JIUTEIbHBIX HAOMIOACHUN, KPOMOTINBBIX
9KCIIEPUMEHTAJIbHBIX IIOUCKOB, TIOCTOSIHHOIO TPpyAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJyYEHHH M TOCJIEAYIOUIEM aHaIu3e HHPOPMALIUHU O
NIEPEIOBBIX JOCTHIKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMUS;



CIOCOOHOCTH OIIGHWBATh CUTYAIlMH, CBSI3aHHbIE C XUMHUYCCKUMH SIBJICHUSMH, U MPHUHAMAThH
OCO3HAHHBIE PEIIECHNUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTU OLICHMBAThb CBOE IIOBEJCHUE M IIOCTYNKM CBOMX TOBApUILEH C IO3ULUMI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUM ITUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHMUA LIEHHOCTEH 370poBOro M Oe3omacHOro obpa3a JKHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIECHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHMUYECKOMY 3/10POBBIO;

coOuroIeHHst TIpaBMII 0€30MacHOro OOpaIIeHus ¢ BEUIECTBAMU B OBITY, IOBCEIHEBHON KU3HU U
B TPYZOBOH AEATEIbHOCTH;

NOHUMAaHMA IIEHHOCTHU MPaBHJ WHAMBHUIYAIHHOTO U KOJUIEKTUBHOIO O€30MacHOTO MOBEACHHUS B
CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUH W HENPUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOJCHHsS alKOros,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKAaTHBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-MCCIIEIOBATENbCKOM  JEATENbHOCTH,
001IIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUAAX AEATECIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHME€ B PpELICHUMM NPAKTHUYECKUX 3a7ad  COLMAJIbHOMN
HaNpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY H3YyUYEHHIO MPO(GEcCHii pa3iuyHOro poja, B TOM YUCIIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 10 XUMUH;

YBaXXEHUS K TPYLy, JHOISAM TPyJa U pe3yibTaTaM TPYJAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYaJbHONH TpaeKTopuu oOpa3oBaHusi, Oymyien
npodeccurd U peanu3anidi COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYECKOT0 BOCITUTAHUS

HKOJIOTHUECKU I1eJIeCOO0Pa3HOTO OTHOIICHUS K TNPHUPOJAE, KaK HCTOYHUKY CYyIIECTBOBAHUS
’KM3HHU Ha 3emIie;

NOHMMaHMA TJO00AIBHOTO XapakTepa 53KOJOIMYECKHX NpoOiIeM, BIHSHUS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHOU U COLMATIbHOU CpE/bl;

OCO3HaHMA HEOOXOJWMOCTH HCIIOJIB30BAHMS JOCTM)KEHUH XUMHM Uil PELICHUS BOIPOCOB
palMOHaIBHOTO IPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATHS JEHUCTBUN, IPUHOCAILUX BPE OKPYXKAIOLIEH IIPUPOAHOU Cpelle, YMEHU
MIPOTHO3UPOBATh HEOJATOMPUATHBIC 3KOJOTMYECKUE IOCIEACTBUS MPEINPUHUMAEMBIX JACUCTBUN H
IIPEeIOTBpALIATh UX;

HaJIM4YUS Pa3BUTOIO DKOJOTMYECKOTO MBIIIJIEHUS, HKOJIOIMYECKON KYJIbTYpBl, OIIbITa
NESATEIBHOCTH ~ DKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHHS  PYKOBOACTBOBAaTbCSA HMMH B
M03HABATEIbHOM, KOMMYHHMKATHBHOM M COLIMAIBHOM NpPaKTUKE, CIIOCOOHOCTH M YMEHHsSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYKH U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHMUA CHEIU(PHUKH XUMHM KaK HayKd, OCO3HaHUS €€ poiaud B (OPMHUPOBAHUHU
palMOHATFHOTO HAYYHOI'O MBIIUICHUS, CO3/aHUM IIEIOCTHOTO TPEACTaBICHUS 00 OKpYyXKaromem
MHUpE KaK O €JUHCTBE MIPUPOJBI U YEIOBEKA, B IO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEN U PELLIEHUHN
pobJIeM COXpaHeHUs IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XWUMHUHU JJIsi COBPEMEHHOW IMBUJIM3AIUU: B €&
TYMaHHCTUYECKON HAampaBJIeHHOCTH M BAXHOM pOJNIM B CO3JaHUM HOBOM 0a3bl MaTepUaNbHOM
KYJbTYpBl, PEIICHUH TJI00aNbHBIX MPOOIEeM YCTOWYMBOTO Pa3BUTHSA UEIOBEYECTBA — CHIPHEBOM,



SHEPreTHYECKOM, MUIIEBON M IKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICUeHUN
YCIIOBUH YCIIEIIHOTO TPY/Aa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKIO0T0 YjeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOM  TIPaMOTHOCTH:  TOHHMMAaHHsS  CYIIHOCTH  METOAOB  IO3HAHUA,
UCTIOJBb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTM HCHOJIB30BATh IOJIyd4aeMble 3HAHUS IS
aHanmM3a U OOBSCHEHUS SBJICHUN OKPY>KAIOIIEr0 MHpa U MPOUCXOSAIIUX B HEM U3MEHEHUH, YMEHUS
nenaTb 0OOCHOBAHHBIE 3aKJIIOUEHHUS] HA OCHOBE HAY4YHBIX (PAKTOB M MUMEIOIIUXCS JNAHHBIX C IEINBIO
MOJTyYeHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XUMHUECKUE 3HAHMA Ui PELIeHHUs MpoOieM B
peanbHBIX KU3HEHHBIX CUTYallUsX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENIbCKOM e TeTbHOCTH;

TOTOBHOCTH H CHOCOOHOCTM K HENpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTUBHOMY IOJYYCHHIO HOBBIX 3HaHUH 110 XUMHU B COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX cepax MpodhecCHOHATBLHON AeATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeIMeTHbIE pe3yJbTaThl OCBOSHHs y4eOHOro mpenMeTa «XUMUs» Ha YpPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble Ui (OPMHPOBAHMS MHPOBO33PEHHUS OOYHYAIOUIMXCS MEXAUCIUILTHHAPHBIC
(MexnpeaMeTHbIE) OOIIeHAYYHbIC TOHATHUS, OTPAXKAIOIIUE [EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U
cneun(uKy METOJOB IO3HAHHMSA, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEprus, ABICHHE, MPOLECC, CUCTEMA, HAYUHBIA (PaKT, MPUHIIMII, THIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

yYHHMBEpCalibHble Yy4eOHbIe ACUCTBUS (IIO3HABATENbHbIC, KOMMYHHKATHBHbIC, PETYJISTHBHEIC),
obecnieunBaromue (HopMUpOBaHHE (PYHKIMOHATBHOM TPAaMOTHOCTH M COLMAIBHOM KOMIIETCHIIUU
o0yJaronuxcs;

CHOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEKAUCHHUILTHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIE ICHCTBHS B TIO3HABATEIILHONW U COLMAIBHOM
MPaKTHKE.

MertamnpeqMeTHbIe  pe3yJabTaThl  OTPAKAIOT  OBNAJCHUE  YHHBEPCAIBHBIMU  y4eOHBIMHU
MO3HABAaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJIATUBHBIMHU JICHCTBUSMH.

Osgi1ajieHne YHUBEPCATbHBIMH Y4eOHbIMU NO3HABATE/ILHBIMY AeliCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOATENIEHO  (hOopMyNTUpOBaTh M AKTyaJH3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMmarpHBaTh;

OTIpENIeNIATh LENU AATEIbHOCTH, 33/1aBasi MapaMEeTPhl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTD
Pe3yJbTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCIIONBb30BaTh MpPHU OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACTATD
XapaKTepHbIC TIPU3HAKH IOHATHA W  YCTAHABIMBaTb WX  B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHATHUS JJIS1 OOBSICHEHHS OTJICIBHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHMS ¥ KPUTEPUU VTS KIACCH(PHUKALH BEIIECTB U XUMUICCKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIICICTBEHHBIE CBS3M MEXy N3y4acMbIMU SIBICHUSMH;

CTPOUTH JIOTHUECKUE PaCCyKICHUS (MHAYKTUBHBIC, JEIyKTHBHBIC, MO0 AHAJIOTUHU), BBIABISATDH
3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHHUAX, (HOPMYTUPOBATH BBIBOABI H
3aKIIIOYCHHUS;

OPUMEHSTh B TPOLIECCe TO3HAHMS, MHCIOJIb3yeMble B XHMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, MPeoOpa3oBhIBaTh MOJENIbHBIC MPEACTABICHUS — XUMHUYECKUI 3HAK (CUMBOJ) 3JIEMEHTa,
XUMU4eckas popmylia, ypaBHEHHE XUMUYECKON peakLuy — MPH PEIICHUH YYeOHBIX MO3HABATEIbHBIX



U TPaKTUYECKUX 3a7ay, NPUMEHATh HA3BaHHBIE MOJICJIbHBIC MPEJICTABICHUS JJIs1 BBIABICHUA
XapaKTepHBIX MPU3HAKOB N3yYaEMbIX BEHIIECTB U XUMHUECKUX PEAKLIN.

2) 6a30BbIe HccCIeI0BATEIbCKHE TeHCTBHUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh IeNMM M 33Ja4d  HMCCIEJOBAHUS, HCIIOJIb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENILHO c(hOopMyIIMpOBaHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI IS
(bopMHUpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJCTh HAaBbIKAMH CaMOCTOSITEJIBHOTO IUIAHHUPOBAHUS UM  TPOBENEHHUS YYCHHUYECKHUX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh yMEHHUS HAOMIONAaTh 3a XOJIOM IIPOIECCa, CaMOCTOSTENBLHO
NPOTHO3UPOBATh €ro pe3yibTar, (OpMYyIUpPOBaTh OOOOIIEHUS W BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIICAOBAHUS, COCTaBIATH OOOCHOBAHHBIA OTYET O MPOJAEIAHHOM
pabore;

npruoOpeTaTh OMBIT YYEHUYECKOH HCCIIEI0BATENILCKOM U MPOEKTHOM AEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOOB PEIICHHs MPaKTHUECKUX 3a/ad,
MIPUMEHEHHIO PA3JINYHBIX METOI0B TTO3HAHUSL.

3) pa6ora ¢ nngopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX MUCTOUYHUKAX HMH(pOpMAIMU (HAy4IHO-TIOMYJIIpHAS JUTEpaTypa
XMMHUYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MOcoOus, pecypchl VHTepHeTa), aHaIM3UpPOBAThH
MHPOPMALIMIO Pa3IUYHBIX BUJOB U (hOPM MpEaCTaBICHHS, KPUTHYECKH OLIEHUBATDH €€ JOCTOBEPHOCTD
U HETIPOTUBOPEYUBOCTH;

dopMynIHMpoBaTh 3ampockl M NPUMEHSATh pPA3IUYHBIE METOAbl TpU TMOHCKE U O0TOOope
nHpopManuu, He0OOXOAMMOI I BBIMOJIHEHUS YUeOHBIX 3a/1au ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOIB30BaHUA HMH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpATh ONTUMAIbHYI0 (hopMy TMpencTaBieHUs HH(pOpMAIMH (CXEMBI,
rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyYHBIN SI3bIK B KQUECTBE CPEJICTBA MPU padOTe ¢ XUMHUUECKOW MHpOpMaLueit:
OPUMEHATh MEXIpeAMeTHbIe ((PU3ndYeckue W MaTeMaTH4eCKue) 3HAKM U CHMBOJBI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATIISATHOCTH.

OBJiaieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSAMM:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl B XOJ€ JHajora /WU JHUCKYCCHH,
BBICKa3bIBaTh  WJEH, (POPMYIHpPOBAaTH CBOM  MPEAJIOKEHHS  OTHOCHUTEIIBHO  BBITOJHEHHS
IIPEAJIOKEHHOU 3a7a4H;

BBICTYNaTh C TIPE3EHTAllMel pe3yJlbTaTOB I103HABATEIBHOM JEATENBbHOCTH, TOIYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
NPAaKTUYECKOH pabOThl MO HCCIIEAOBAHUIO CBOWCTB HM3y4YaeMbIX BEIIECTB, pealM3alud y4eOHOTro
npoekTa M (OPMYIMPOBATH BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM IMyTEM
COTJIACOBAHUS MO3UIUH B X07Ie 00CYKIeHUS U 0OMEHAa MHEHUSIMHU.

OBiiaieHNe YHHBEPCATbHBIMH PeryJsiTUBHbIMU /1€ CTBUSIMM:

CaMOCTOSITEJIFHO TUIAHHUPOBATh M OCYLIECTBISATh CBOIO TI03HABATENIbHYIO JIEATEIBHOCTD,
ompenensas e€ IeTd M 3aJauyd, KOHTPOJIMPOBATH M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Ipe/UlaraeMblii  aJrOpuTM JAEHCTBHM NpPH BBIMOJHEHMHM YYEOHBIX M HCCIEOBATEIbCKUX 33734,
BbIOMpaTe Hambosiee >PPEKTUBHBIN CHOCO0 UX peIHIeHUs ¢ y4y€TOM IOJyYeHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.



INPEJAMETHBIE PE3YJIbTATDI
11 KJIIACC

[IpenmeTHbIe pe3yabTaThl OCBOSHHS Kypca «O0Imas 1 HeOpraHu4eckas XMMHUsD) OTPaKaloT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XHUMHYECKON COCTAaBIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XMMHH B TO3HAHUM SIBICHUN TPHUPOIBI, B (OPMHPOBAHUHN MBIIUICHUS U
KYJIbTYpBI TMYHOCTH, €€ (PYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOUMOM /17151 pEIIEHUS TPAKTHUECKUX
3a71a4 ¥ 9KOJIOTHYEeCKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpere;

BIIQJICHUE CUCTEMOM XMMMYECKUX 3HAHUMU, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE IOHATHS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, M30TOM, S-, P-, d- AIEKTpOHHBIE OpOUTATM aTOMOB, MOH, MOJEKYyJa,
MOJIb, MOJISIPHBIA 00BEM, BaJI€HTHOCTH, AJIEKTPOOTPHILIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas
CBs3b (KOBAJICHTHAsl, MOHHAs, METaJUINYECKas, BOJOPOAHAs), KPUCTAUIMUECKAs pPEIIETKA, THUIIBI
XUMUYECKUX PEaKLMil, pacTBOpP, 3JIEKTPOJIUTHI, HENIEKTPOIUTHI, DJIEKTPOJIUTHYECKAs TUCCOLUALN,
OKHCJINTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peaklii, XMMHUUECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHS BJIEKTPOJIUTUYECKOW nucconuanuu, nepuoandeckuit 3akoH [[. U. Menneneesa,
3aKOH COXPAHEHHUs MAacChbl BELIECTB, 3AKOH COXPAHEHUs U IPEBPALLECHUS SHEPIUU MPU XUMUYECKHUX
peakuusix), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISXKAILUE
B OCHOBE IOHMMAHUS HPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHX SIBICHUH, (PAKTOIOTHYECKHE
CBEICHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHHH M OE30MaCHOM HCIOJb30BAHUHM BaKHEHIINX
HEOPTraHMYECKUX BEIIECTB B ObITY M MPAKTUYECKOMN IEATEIILHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTEPHBIC MPU3HAKU TMOHITHIA, yCTaHABIUBATH UX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLUE ITOHATHUS IIPU ONIMCAHUN HEOPTaHUYECKUX BEIIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIb30BATh XHMHUYECKYIO CHMBOJHUKY JJsI COCTaBJICHUS
(dbopMyI1 BEeIIECTB M YPaBHEHUH XUMHUECKUX peakiuii, cucreMaTrueckyro HomeHkiatypy (IUPAC) u
TPUBUAJIBHBIE HA3BaHMs OTHAEIbHBIX HEOPraHMYECKHUX BEILECTB (yrapHbIM Ta3, YIJIEKUCIbIM ras,
aMMUaK, rai€Hasi U3BECTh, Heral€Hasl U3BeCTb, IUThEBAs COJa, MUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHUN OINpPEAEIATh BAJCHTHOCTh U CTEMEHb OKUCIEHUS XHMHUYECKHUX
3JIEMEHTOB B COCIMHEHMSAX DPA3IUYHOTO COCTAaBa, BHUJ XMMHYECKOH CBS3U (KOBaJIeHTHAs, MOHHas,
MeTaJlJIn4yecKasi, BOJOPOAHAs) B COEAUHEHMSX, TUI KPUCTAJUIMYECKOM PEMETKH KOHKPETHOTO
BELIECTBA (aATOMHasl, MOJIEKYJISIPHAsI, NOHHASI, METAJNINYECKas ), XapaKTep CPebl B BOJHBIX paCTBOPAx
HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAIIC)KHOCTh HEOPTAaHUYECKHUX BEILECTB 10 UX
COCTaBy K ONpEIeNEHHOMY KiIacCy/Tpynne COeIUHEHUil (IpocThle BEIIeCTBA — METAUIbl U
HEMEeTaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHU PACKPBIBATH CMBICI mepuoaudeckoro 3akoHa JI. M. Menneneesa u
JI€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U IIPOTHOCTHYECKYIO (PYHKITHH;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX
sanemeHToB 14 mepuonoB llepuogunyeckoit cucteMbl xumuueckux snemeHToB . M. Menneneena,
UCTIONB3Yysl MOHATHUS «S-, p-, d-3JIEKTPOHHBIE OpPOUTANINY, «IHEPreTUYECKHE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB XMMHYECKHMX JJIEMEHTOB M MX COCJUHEHUH IO IEpUojaM U
rpynnam [lepuoanueckoit cucremsl xumuueckux 3aeMeHToB 1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHH XapakTepu30BaTh (OMHCHIBaTh) OOIIME XHUMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEIIECTB Pa3INYHBIX KJIACCOB, IIOATBEPXKAATH CYIIECTBOBAHUE I'€HETUYECKOM CBSA3U
MEXKIy HEOPraHMYECKHUMHU BEIECTBAMM C IIOMOIIbI0 YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peakuuii;



c(OPMHUPOBAHHOCTh YMEHHS KJIaCCU(UIMPOBATh XUMHUECKUE PEAKIHUA 10 Pa3IuYHbIM
NpU3HaKaM (YMCIY U COCTaBY PEarupyrollux BEUIECTB, TEINIOBOMY 3(dekTy peakunu, N3MEHEHUIO
CTETICHEeH OKUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINHU, YIACTHIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABJISATH YPAaBHEHHsS PEAKUUH PA3IUYHBIX THUIIOB, MOJHBIE U
COKpaIlEHHBIC YPABHEHUS peaKLUil HOHHOTO OOMEHa, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX ATH PEAKIIUU
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUU IMPOBOJAUTH PEAKIIMH, MOATBEPXKIAIOUINE KAaueCTBEHHBIH COCTaB
Pa3NUYHBIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH ONBITHBIM MYyTEM HOHBI, MPHCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKHX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH pPAcCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii OCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OaaHca STHX peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUI OOBSACHATH 3aBHUCUMOCTH CKOPOCTH XHUMHMYECKOW pPEaKLUUU OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMELICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEILIHETO
BozaeiictBus (mpunuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUECKHE IPOLIECCHI, JISKAIIHNEe B OCHOBE
NPOMBIIIICHHOTO —TIOJIy4E€HUS CEpHOM KHUCIIOTBI, aMMHakKa, a TaKke C(HOPMHUPOBAHHOCTD
NpeACTaBIeHUA 00 OOIMX HAy4YHBIX NPUHIMIAX W SKOJIOTHYECKUX MpodieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN NMPOBOJUTH BBIYHUCICHUS C UCIOJIB30BAHUEM MOHATHS «MaccoBast
J0JIsI BELIECTBA B pacTBOpe», OOBEMHBIX OTHOUICHHWH Ta3oB NMPH XUMHYECKHX PEaKIHUSAX, MACChI
BEIIECTBA MM 00bEMA ra3oB 10 M3BECTHOMY KOJMYECTBY BELIECTBA, MACCe MIU 00BEMY OIHOTO U3
YUYaCTBYIOUIMX B PEAKIMH BEILECTB, TEIUIOBOrO 3(PQeKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHS
Macchl BEIIECTB, MPEBPALLICHHUS U COXPAaHEHHUSI SDHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBUiIa MOJH30BAHUS XUMHUECKOM MOCYIOH U
n1a0opaTOpHBIM 00OPYZOBAaHUEM, a TaKXke IMpaBHiia OOpALICHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSMU 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M  BBINOJHATH XMMUYECKMHA SKCIIEPUMEHT
(pa3noxeHue Mepokcuaa BOJIOPOJA B MPUCYTCTBUH KaTalM3aTopa, ONpeNeIeHue Cpeabl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO HWHAMKATOpA, BIMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH
XMUMHUYECKON peakluy, peakiiMi HOHHOT0 0OMeHa, KaueCTBEHHBIEC PeaKIUu Ha cylb(haT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHMSI, PELICHUE YKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «MeTaisl» 1
«HemeTamnbl») B COOTBETCTBUM C TNpaBUJIAMHU TEXHUKH O€30MACHOCTH NpU OOpameHuu ¢
BEIIeCTBAMH U Ja0OpaTOpHBIM  O0OpYJIOBAaHHEM, NPEACTABIATH PE3YJNbTaThl XUMHUYECKOTO
SKCHIEpUMEHTa B (hOpME 3aIMCH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIMNA U (POPMYIMPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTUYECKH aAHAJIM3UPOBATh XHWMHUYECKYI0 HH(POPMALHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOW KOMMYHHKAIMH, IHTepHET U OpyTuX);

c(OpPMUPOBAHHOCTh YMEHUI COOIOIATh MPaBUiIa SKOJIOTHUECKH IEIeCO00Pa3HOTO MOBEACHUS
B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 30POBbS M OKpY’KarolleH
IPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBHSA HA JKHUBbIE OPTraHU3MBI OIpPENCIEHHBIX
BEIIECTB, MOHUMas cMbica mokaszarens [1/IK, moscHATh Ha mpuMepax CrocoObl YMEHBIIEHUS H
NPEJOTBPAICHHUS UX BPEIHOTO BO3ACUCTBUS Ha OPTaHU3M YEJIOBEKa;

JUIs 00YYaroIuXcs C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3[JOPOBbS: YMEHUE MPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METOAAX IMO3HAHMS BELIECTB U XUMHUCCKUX SIBJICHUI;

JUI CJIETIBIX M CHAaOOBUAALIMX OOYyYaroIIMXCs: YMEHHE HCIOJIb30BaTh DPEIbe(PHO-TOUCHHYIO
cucremy o0o3HaueHuit JI. bpaiins s 3anucu xumuueckux Gopmyd.



Tematnueckoe mianuposanue (11 kmacc)

Ne | HaumenoBanue Bcero Kontpo | Ilpaktnuecku
TeMbl/pasnena JacoB JBHBIX | X paboT
pabot
1 Tema 1. 24 3 -
Crpoenue BeniecTB (23 vaca)
2 Tema 2. Xumnueckue peakuu(19) 18 2 1
3 Tema 3. BemectBa u ux cBoiictea(17) 17 1 1
4 Tema 4. Xumus u coBpeMenHoe obmectso (9) | 9
1
Htoro 68 2
6
Kanennapno-temaTundeckoe nmiianuposanue xumus 11 kiaace x yueOnuky «Xumus. 11
kiace» apropa O.C. T'abpuensHa,
N.I". Octpoymona, C.A. Cnaaxoa(M.: Ilpocsemenue, 2020 ).
Neni/m Tema ypoxka Kon-Bo Hara | [lata
4acoB wiad | ¢akr
Crtpoenue BemecTB (24 yaca)
1. BBOAHBII HHCTPYKTAX 1O TEXHUKE OE30MACHOCTH. 1
OCHOBHBIE CBE/IEHUS O CTPOEHUHU aTOMa
2 CocTosiHHE DIIEKTPOHOB B aTOME 1
3 DIEKTPOHHBIE KOH(PUTYPALUK aTOMOB XHM. 3JIEMEHTOB 1
BanenThsle BO3MOXXHOCTH aTOMOB  XMMHYECKHX | 1
AJIEMEHTOB
5 BxoaHast KOHTpoOJIbHAsI padoTa 1
6 Ilepuognueckuii 3akoH u Ilepuonnueckas cucrema J[.U. |1
MenzeneeBa 1 y4eHHE O CTPOCHUHU aTOMa
7 @unocodckre ocHOBbI  obmHocTH  Ilepuoguyueckoro
3aKOHA TEOPUHU XUMUYECKOTO CTPOEHUS
8 Nonnast xummnueckas cBs3b HoHHas kpuctamnuueckas | 1
pelieTka
9 KoBaneHTHas XxuMHueckas CBs3b 1
10 MouiekyJIIpHbIE ¥ ATOMHBIE KPUCTAJUIMYECKHUE PEHIETKH 1
11 Merainueckas XUMHUYECKas CBA3b. MeTainueckas 1
KpHUCTaJNIMYECKasi peleTka
12 Bonopoanas xumudeckasl CBsI3b 1
13 IToBropenue u o6obuienue mo Teme: «Crpoenue aroma | 1
[Tepuonnueckas cucrema /.M. Menaeneesa. Xumuueckast
CBSI3b»»




14 KonTtposabnasi padora Ne 1 mo teme «Crpoenne atoma | 1
IHepuoguveckas cucrema .. MenneneeBa.
XuMuyeckas CBf3b)»

15 [Tonumepsl 1

16 BonokHa 1

17 JlucnepcHble CUCTEMBI 1

18 JlucriepcHble CUCTEMBI 1

19 Pemienue 3a1a4 Ha MaccoBYIO U 0OBEMHYIO JOJTIO 1
KOMIIOHEHTOB B CMECH

20 Pemenue 3a1ay Ha MaccoBYIO J10JII0 BEILIECTBA B pacTBope | 1

21 Pemrenue 3a1a4 1o XUMHYECKOMY PaBHEHUIO ,€CIIU OJTHO 1
U3 pearnpyonmx BEIIEeCTB B35TO B H30BITKE

22 Pemrenue 3a1ad Ha MacCOBYIO JOJIIO BBIXOJA IPOAYKTA 1

23 O6o006menne o teme: «CTpoeHHE BEIIECTBAM) 1

24 KonTtpouabnasi padora Ne 2 no teme «Ctpoenue 1
BeleCTBA»

Xumnueckue peakunu(18)

25 Knaccudukanus xumudeckux peakiuii Peakmmm, 1
paymye 6e3 U3MEHEHHs COCTaBa BEIIeCTBA

26 Knaccudukanuss XMMHUYECKHX pEaKIii 1

27 Knaccudukanuss XMMHYECKHX peakIuii 1

28 PemreHue 3a1a4 10 TEPMOXMMHUYECKOMY YPABHEHUIO 1

29 KonTpoJsbHasi paéora 3a 1 moayroaue 1

30 CkopocTh XUMHUECKOH peakuny PakTopsl Bausomue Ha | 1
CKOPOCTb XUM. pEaKLuu

31 [Tpaktuyeckas padora Nel. BnusHue pa3nndHbIx 1
(hakTOpPOB HAa CKOPOCTh XMMHUYECKUX PEaKLIUI

32 OOpaTUMOCTh XUMHUYECKON pEakiiuu 1

33 XUMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIICHHS 1

34 I'upposns

35 ['upponus 1

36 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU 1

37 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU 1

38 DNEeKTPOIU3 pPACTBOPOB M PpACIUIABOB HEOPraHM4ecKux | 1
BEIIECTB M OPraHUYECKUX AJIEKTPOJUTOB

39 DNEeKTpPOIU3 pPAcCTBOPOB M PpACIUIABOB HEOPraHMYecKux | 1
BELIECTB M OPraHUYECKHUX AJIEKTPOJUTOB

40 IIpakTnyeckas padora Ne2«XHMHYeCKHe peaKIUI» 1

41 O06o0uieHne 0 TeMe: «XUMHUECKUE PEaKIIH» 1

42 Kontposbnass padora mo Teme «Xumuyeckme | 1
peaKkuum)

BemectBa n ux cpoiicrea(17) 1

43 Merasuibl. XuMuyeckue cBoicTBa. MeraiorepMus 1

44 Merasuibl. XuMuyeckue cBoicTBa. MeraiorepMus 1

45 IIpakTnyeckas padora Ned «Metamis»

46 Hemeranmnsl. 1

47 Hemerannsl 1




48

IIpakTnyeckas padora Ned «Hemeranas»

49 Kucnots! opranndyeckue 1 HEOpraHU4eCKHe. 1
Knaccudukanus Kucior

50 OOu1e XMMUYECKHE CBOWCTBA KHCIIOT 1

51 Crnenuduueckue cBOCTBa OPraHUUECKUX U 1
HEOPraHMYECKUX KUCIIOT

52 Opranudeckie U HEOPraHMUECKUe OCHOBAHUS 1

53 Opranuyeckie U HEOPraHMUECKUe OCHOBAaHUS 1

54 Heoprannueckue u opranndeckue aMmpoTepHbIe 1
COEIMHEHUS

55 Heoprannueckue u opranndeckue aMmQpoTepHbIe 1
COEIMHEHMS. .TEHETUUYECKAs CBA3b OPraHUYECKUX U
HEOpPraHMYECKUX BEILECTB

56-57 Comu 2
Conu

58 KecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEHHSI 1

59 KonTposbHasi pabora no treme«BemecTBa u ux 1
CBOHCTBA»

XuMus u coBpeMeHHOe 0011ecTBO (9)

60 Xumuueckass TEXHONOTHs. XHUMHYECKHE Tpouecchl, | |
JIeKallMe B OCHOBE MPOM3BOACTBA aMMHUAKa

61 XHUMHUUYECKHUE IIPOLIECCHI, JIEIKALUE B OCHOBE 1
IIPOM3BOJICTBA METAHOJIA

62 OOu1re Hay4YHbIE IPUHLIMITBI XMMUYECKOT0 POU3BOACTBa | 1

63 XuMHUYeCcKasi TPaMOTHOCTh KaK KOMITIOHEHT 001Ieit 1
KYJIbTYpBI YEJIOBEKA.

64 [ToBTOpEHME NMPOIIEHHOr0 MaTepralia 1

65 IToBTOpEHME NPONACHHOIO MaTepUalIa 1

66 [ToBTOpEHME MPOIIEHHOr0 MaTepHralia 1

67 HTorosasi KOHTpoJIbHasi padoTa 1

68 AHanu3 UTOrOBOM KOHTPOJILHOW PabOTHI 1




