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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cragapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuo 10 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABWIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM  OpraHu3alliu, SBISETCS HEOTHEMJIEMOM 4YacThliO HUX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TalloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB IIPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMeTra «XUMHs», COJEpKAaHUE U TMOCTPOCHHE KOTOPOTO OIpEAEIeHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uaTelbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HalpaBlieHa Ha pEIIeHUue
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIil ypoBEHb
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0pa30BaHMsl B pa3IUYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHUU MO0 HEOPraHMYECKOM XMMHHU (C BKIIOYEHHEM 3HAHUHN U3 OOlIel XUMUM) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKO XHUMHHM BEIIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01mIaroriei 10 00bACHSIONMIEH 1 MPOTHOZUPYIOICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKH W NPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUHU M MPAKTUYECKHUX MPUIOKEHUNA XUMHH, TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBICHHOCTb CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS M TIOCTPOEHHUs TMpeAMeTa MpeayCcMaTpuBalOT (POPMUPOBAHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TNPHU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW HW3y4ECHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3Y4YEHHUS IPEAMETA
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB AECATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMEeTa B IPOrpaMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOM OpPraHU3allMy, BIAJCIOLIErO HE
HAa0OpOM 3HaHUU, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKE LIEJU U 33]]a4M, KaK:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX JUIsi MPUOOpPETEHUs: OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



9KOJIOTHYECKON OC30MacHOCTH XapaKTepa BIUSHUS BEIISCTB W XHUMHUYCCKHUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YICOHOW U
HAY4YHO-TTOMYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
9KCIIEPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOJIOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUHICCKIX PECYPCOB U
COXPaHEHHUsS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKKe NPUOOPETCHHS OIbITa
UCIIOJIb30BAaHUS ITOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOr0 YPOBHS BXOIWT B COCTaB MPEIMETHOM 00sacTH «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 0a30BOM ypOBHE
cpemaHero ooOmiero oopaszoBaHusi coctaBisieT B 11 kmacce — 34 yaca (1 gac B
HEJIEIII0).



COAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKAass CBsI3b. BHIBI XWMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSApHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BajneHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukaumss — XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XHMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
neMmoHcTpanus Tabmmn «[lepuoanueckas cucrema xuMmmudeckux 3neMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3AaTOPa, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (HA MpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAaKHEHUIIMX HEMETAIOB (TaJOoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U X COEAUHECHUM.

Mertamibl. [lonoxenue meramnoB B Ilepuoamdeckoil cucteMe XMMHYECKHX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme ¢uzndeckue cBoicTBa MeTaioB. CIlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHUN PsAJT HATIPSHKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEHHUs BEIIECTB U MX IMPEBpaICHUIM:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/1a4, HAONIOJCHWEe M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAaKIIMU Ha KATUOHBI METAJIIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKU, HAaHOMAaTEpHalbl, OPraHUYECKUE U MUHEPAIbHbBIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€W TMpU  U3YYCHUU  OOmer u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O L[IUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4dHBINM (DakT, rumoTesa, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHb, BEMIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIC TOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOU3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,
METampeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBII MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOINE COCTABIISAIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBALIUHU K O0yUCHHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JTHUUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcsi PyKOBOJCTBOBAaTbCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I€I0CTHON
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaAMeTa «XHUMHsD» JOCTUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKHUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOr0 Tpa)KIaHCKOIO OOIIECTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  IOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C(OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyyaroluxcs Mo pean3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCJIE B
YaCTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YJAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIHHOCTH TIPH CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TNPUHUMAThb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apTyMEHTHI IPYTUX NPH aHAIHN3E Pa3IUIHBIX BUJIOB YIEOHOU eATEIHHOCTH;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACIJIEJIUIO
OTE€UYECTBEHHOMN XHMUM;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M MO3HABATEJIBHBIX MOTHBOB B MOJYYEHUU WU MOCIEIYIOMIEM
aHanu3e UH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUsl LEHHOCTH NPaBWI HMHIUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHUs BOIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4YMs Pa3BUTOrO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBHJIM3AlMK: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW pOIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMQPOPTHOM IKM3HU KaXKIOrO YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIero MuUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
peleHus Mpo0OJieM B peabHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K 0COOSHHOCTSM TpyJla B Pa3iMYHbIX chepax mpodeccHOHATHLHON
JESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) 00IIeHayYHbIe MOHSATHUS, OTPAXKAIOUUe
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CHIOCOOHOCTb oOyJaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LEIN JCITEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHITHS JIJIsl OOBSICHEHUS OT/IEIbHBIX ()aKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KiIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;



yYCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTUYECKHE pPACCYX IACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKON
peakiuu — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a30BbIe HCCIeN0BATEIbCKHE ICHCTBHUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLHnii;

(GOopMyIMpPOBATh LIEJIN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaThH
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHamu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYNBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHpoOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe C
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaIJISTHOCTH.

OgJlaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH J1eHiCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOra U/WIH
JUCKYCCUM,  BBICKa3blBaTb  HJE€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MpPE3EHTAUUEH pe3yJbTaTOB I10O3HABATEIBHOW AESTENbHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECAOBAHUIO CBOMICTB
U3y4aeMbIX BEILECTB, pealn3alnuy y4eOHOro MpoeKkTa u (hopMyJupoBaTh BHIBOJIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I1I03HABATEIBHYIO
NEeATEIbHOCTh, ONpenesnsia €€ Lenud W 3aJayd, KOHTPOJIMpPOBAaTH U IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CAMOAHAIM3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

11 KIIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHUS Kypca «OOIas M HeopraHuveckas
XAMUS» OTPAXKaKoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUISCKUX 3a71ad
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONIUE TMMOHATHS (XUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(xoBaJIeHTHas, MOHHAsI, METAJLTHYECKasi, BOJOPOAHAS ), KpUCTAITMYECKasl pelIéTKa,
TUNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XUMUYECKOE DPABHOBECHUE); TECOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUN SA3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCIIOJIb30BAHUM BAXXKHEHIIINX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPO/IHAS]) B COCTUHECHUSX, TUI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BeIIeCTBA (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPeJbl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKHUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPeACTIEHHOMY Kiaccy/Tpymre
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I TIEPUOANYECKOTO 3aKoHa /JI.
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIECKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 14 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux sjemeHToB JI. M. MennesneeBa, MCIONb3ysA MOHATHA «S-, P-, d-



AJIEKTPOHHBIE opOuTanmy, «QHEPTETHUYECKUE YPOBHI, OOBSCHSITH
3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XMMHYECKUX DJIEMEHTOB U MX COCTUHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHUX 351eMeHTOB 1. .
Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB  Pa3iIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TEHETHYECKOW CBS3M MEXKIY HEOPTraHUYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIUA;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIMPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTAaBYy pEarupyrollux BEHIECTB, TEIMIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIINN UAYT IO KOHIIA,

cOPMHPOBAHHOCTh yYMEHUH TPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIC
KauyeCTBEHHBIA COCTAaB pAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PAacCIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOpMUPOBAHHOCTh ~YMEHHMM PACKPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XWMHUYECKHE TPOIIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO TOJYYEHHUS CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OONMX HAYYHBIX MPUHIIMIIAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIH TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHHA Ta30B
IPY XUMHYECKUX PEaKIIMSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOTO 3 (dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHU COOJIIO/IaTh MPABWIIA TIOJIH30BAHUS XUMHUECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWia OOpaIeHUs: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;



c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOAA B NPHUCYTCTBHM KaTalau3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBI0  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE IKCHEPUMEHTANbHBIX 3334 IO
TeMaM «Metamey u «HemeTamib»y) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOpAIlEHUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HOpMyIUpOBaTh BBIBOJLI HAa OCHOBE
ITHX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TMOJy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEJCTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOONIOAaTh  MpaBWa  AKOJIOTHYECKU
LEJI€CO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OITACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTIPEICIEHHBIX BEIIECTB, TOHUMAS
cmpicnt mokazarens [IJIK, mosicHATP Ha mpuMepax CHocoObl YMEHBIICHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTAHU3M UEJIOBEKa,

Ui 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
MPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL  CHENBIX M CHA0OBUASIIUX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XMMUYECKHUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Kourposbnbie IIpakTuyeckue (ncpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX 8 1
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XUMHYECKUE PEAKIUN 15 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 1




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

n/n

Tema ypoka

XUMHAYECKUI J1eMEHT. ATOM.

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jlara

U3y4eHus

Ilnan

dakr

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DneKTpoHHast KOHQUTYpaLUs aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUcTeMa XMMHUYECKuX 3yemMeHToB /. U.
MeHpeneeBa, X CBS3b C COBPEMEHHOM
TEOpHEI CTPOEHUS aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKHUX djaeMeHToB /I. H.
MenneneeBa, uX CBSI3b C COBPEMEHHOU
TEOpUEU CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCMHEHUN
0 TPYIIaM | IepHoJaM.

3HavYeHHE MEPUOTNIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHUX dy1eMeHTOB [[. 1.
MeHeneeBa B pa3BUTHH HAYKH

Pemenue 3anau. IToaroroska
KOHTpPOJIbHOHN pabore.

KonrtponsHas padora no teme: «CtpoeHue
atomoB. [lepuoanueckuii 3aKk0H 1




Hepnonnqecxaﬂ CucreMa XuUMHNUYCCKHUX
anemenToB JI. . MenaeneeBa

9 CrpoeHue BemiecTna.

10 XuMuyeckas CBsi3b, €€ BUbl; MEXaHU3MbI
00pa30BaHMs KOBAJICHTHOW CBSA3H.

11 Bonoponnas cBs3b

12 BanenTtHoCTb.

13 DneKTpooTpUlaTeaTbHOCTh. CTeneHb
OKHCIICHHS.

14 BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.

15 VIcTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 107151 BeIlIeCTBa B pacTBOpE
Knaccudukanus 1 HOMEHKIaTypa

16 HEOPraHUYeCKUX COCTUHEHUH.
I'eneTnueckas CBsI3b HEOPraHUYECKHX
BEIIECTB, pa3IMYHBIX KJIACCOB

17 Pemrenue 3agad. IToaroroska k
KOHTpPOJIBHOM pabore.

18 KonrtponsHas padora no teme: «CTtpoeHue
BeniecTBa. MHOrooOpasue BemecTB»

19 AHanu3 KOHTPOJIbHOM paboThl. Pemenue

3aaad.

Knaccudukamnms XuMruaeckux peakiuii B

HEOPraHW4YECKOW N OPraHNYECKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU TPU




XUMHYCCKUX PCAKIUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.

21 XUMHUYECKOE PAaBHOBECUE
[TpakTrueckas padota Ne 1. «BnustHue

22 pa3IUyYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHUYECKON PEAKLIUN»
DNEeKTPOIMTHYECKAs TUCCOLUALIHS.

23 [TousTue o BogopoaHOoM mokasareie (pH)
pacTtBopa..

24 Peakiuu nonnoro ooMeHa

o5 I'uaponus opraHuyeckux u
HEOPraHUYECKHUX BEILECTB

26 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peaKIuu.

97 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakIuu.

28 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu.

29 [TonsiTe 006 MEKTPOIINU3E PACIIIIAaBOB U
pacTBOpPOB COJIEH

30 [TonsiTHE 00 AMEKTPONH3E PACTIIaBOB U
pacTBOpPOB COJIEH

31 [ToaroToBka K KOHTPOJIBHOU paboTe.
Pemenue 3anau.

39 KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMUW)

33 AHanu3 KOHTPOJIBHOM paboThl. Pemenue

3a7ad.




34

Htoru u 000o011EHuKE.

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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