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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 ctangapre 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
®epnepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue IlpaButensctBa 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 COCTABUIIM
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM OpraHu3alliu, SBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TalloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHMS U OOIIEH KYJIbTYpPbl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHs», COJEpKAaHUE M TMOCTPOCHHE KOTOPOTO OINpEIeieHbl 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 cpeiHero 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 €IWHCTBE
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 B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHS CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanus conepkanue npeamera «Xumus» (10-11 kmaccsl, 0a30BbIil ypOBEHb
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0Opa30BaHMsl B pa3IUYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO 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 HEOPraHUYECKOM XMMHHU (C BKIIOYEHHEM 3HaHHWM U3 oOuIell 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 coaepxkaHusi KypcoB — «Opranmueckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHHM BEIECTBA
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 PA3BUTHUU — OT YIJIE€BOJAOPOJIOB 10 CIOKHBIX 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 CTPOEHHUS, 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 dacTHOCTH, B Kypce «OOmias U HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01m1arorIei 10 00BACHSIONUIEH 1 IPOTHOZUPYIOUICH.

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
AIIEMEHTaMHU COJEP)KAHMS, WMEIOIIMMHU KYyJbTYPOJOTHMYECKH W NPUKIATHOU
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 O0JACTH TEOPUHU U MPAKTHUYECKHX MPUIIOKEHUA XHUMHH, 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 UCCIIEA0BATENIbCKUX 3a/1a4. B 1enom coaepxanue yueOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIIOBICHHOCTh 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 IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEero o0111ero 0opa3zoBaHus, Mpy ONpeaeIeHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
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 KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUMH,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHas XapaKTepUCTUKA LeJIel U 3a/1ay U3y4CHUS
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHUus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro 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 TAaKUE LIETU U 3aJa4H, Kak:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [JI Pa3IMYHBbIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl ONbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



9KOJIOTHYECKON OC30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYCCKHX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C )KM3HECHHBIMH IMOTPEOHOCTSIMH, UCIIOIH30BATh
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
MBIIIIJICHUS, HA0IF0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMoOHAIBLHOTO MPUPOIOIIOIE30BAHMUS, TTOTIOTHEHHUS SHEPTETUICCKUX PECYPCOB H
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKKe NPUOOPETCHHS OIbITa
UCIIOJIb30BAaHUS ITOJIYYCHHBIX 3HAHWHM I MPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEeIMETHOW 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YYCHHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero odmiero obpas3oBaHus, coctaBisieT B 12 kimacce — 34 yvaca (1 yac B
HEJIEJTIO).



COAEPXKXAHUE OBYUEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Heoprannyeckasi xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckord cucreme
xumMuueckux sjeMeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMHUUYECKHE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIOT, BOJOPOJHBIX COSTMHEHHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepruonnueckon cucreMe XUMHYECKUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme ¢uzndeckue cBoicTBa MeTalioB. CIlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BA)KHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. [IpuMeHeHHe MeTallioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUN:
M3YYEHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/a4, HaONIOJeHHEe W OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT ¥ IIEJI0Y€H, KaueCTBEHHbIE PEAKIIUU HA KATUOHBI METAJLJIOB).

Pacuétnrie 3anauu.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B oOecrieyeHUH SKOJIOTHYECKOU, SHEPreTUYECKON W MUIIECBOM
0e30macHOCTH, Pa3BUTHH MEAHWIMHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX  TPOMBIIIJIEHHOTO
MOJy4YCHUS BaXKHEHIIINX BEIIECTB.



YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAOB: BAKHEWIIME CTPOUTEIIbHbBIE
MaTepuasbl, KOHCTPYKIIMOHHBbIE MaTepUaibl, Kpackd, CTEKJIO, KepamHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XuMHST U 30pOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE30MaCHOTO KCIIONIb30BaHUA MpenapaTroB ObITOBOW XUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HeOopraHu4yeckol xumuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TMOHATHH, SIBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®duszrka: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, POTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (DU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHonorus: XUMHUYecKasi MPOMBIIUIEHHOCTb, METaJLTyprusi, IPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMICTBEHHOE MPOU3BOJICTBO, MHILEBAs
IPOMBIIUIEHHOCTh,  (papMallieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJbTaTaM OCBOCHHUS
oOydJarolmMuMHUCs TporpaMM CpeAaHero o0Omero o0pa3oBaHUsl (JUYHOCTHBIM,
METamnpeMETHBIM M MpeAMeTHbIM). Hay4Ho-MeTomuveckold OCHOBOW  AJis
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CpEIHEro OOIIEero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.



B coOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOECHHS NpeIMETa «XHMHs» HAa YPOBHE CPEIHErO
o01iero 00pa3oBaHMsI BBIJICICHBI CISAYIOMNUE COCTABIISIONINE:

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

HaJIM4YKMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX LIEHHOCTEN M NCTOPUYECKUX TpaauLUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIBHOCTH II€EHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMHU, TNPUCYLUIUMH LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTDH KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PpEe3yNbTAaThl OCBOCHMS IMpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
€AUHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATENBHOCTH B COOTBETCTBHHM C
TYMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
o0yyJarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEATEIBHOCTH
oOyJaroluxcs Mo peajin3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEMH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

OpPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXJIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESITENbHOCTH TNPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4e€OHbIX M MO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU ACSITENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUsI K TMpOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAYKU €CTh pe3yibTaT



JUTMTEIIBHBIX ~ HAOMIOJEHWUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCICIYIOLIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMKA HPABCTBCHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE TMOCJICACTBHI JTHX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro0 OOpallleHusi C BEHIECTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCHEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YyIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPy, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBanus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HHU HA 3EMIIE;



NOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMANBHOM CpEeAbL;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHKEHUHA XUMHH IS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKPYKAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBILIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
NPAKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

NOHUMAaHUsl CHeUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poau B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XHMHHM JJII  COBPEMEHHOMU
LIMBHJIM3AMM: B €€ T'yMaHUCTUYECKOM HAIpPAaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacCHOCTH, B Pa3BUTHM MEAMIIMHBI, O0OECHEYEHHH YCIOBUUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHU, WCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IMPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMU;



UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JESITEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATDI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI yU€OHOTO IMpenMera «XUMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS GopMUpOBaHHA  MHUPOBO33pEHHUS  OOy4arouuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIne
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIH (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble yueOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE pPe3yiabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Osjaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JIOrHYecKue JTelCTBUSI:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh XapPaKTEPHBIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIAaCCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMUBATh IPUYUHHO-CIICICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MpU pelIeHUH YYeOHBIX MO3HABATENBHBIX M IPAKTHUUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuit;

(GopMyIMpOBaTh LEIN U 334a4U UCCIIEIOBAHNS, UCIIOJIb30BATh TOCTABJICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B Pa3jIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTHUBOPEYUBOCTH;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;



WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJIsiAHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMOI TeMbl B XOJIe AMAJIOTa W/UIU
JUCKYCCUHU,  BBICKa3blBaThb  HWaAeH, (OPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pPe3yJIbTaTOB MO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJTHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOU padOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BHIBOJIbI
MO0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSTUBHbIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJIrOpUTM JAEUCTBUI IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATEIIbCKUX 3ajJay, BbIOMpaTh HauboJsee
b dEeKTUBHBIN CcrOcO0 MX pemieHus ¢ y4ETOM TMOJyYeHHs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

12 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUS Kypca «OOIas M HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNUe MOHATUS (XUMUYECKHI 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBajieHTHas, MIOHHAs, METaJUTMYEeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas peiieTka,
TUNBl  XUMHUYECKUX  PEAKLMUH, PaCTBOpP, DIJICKTPOJUTHI, HEIIEKTPOIUTHI,



AIEKTPOJIMTUYECKAST AUCCOLMALNASI, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPeakUny, XUMUYECKOE DPaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconuannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAUIME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIIOJIb30BAHUM BAXKHEHIIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUHN HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJI€KUCIbI ra3, aMMHaK, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHHUM YCTaHaBJINBATh MPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUUYECKOTO 3aKoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMmu4deckux saementoB JI. M. MenzaeneeBa, UCHONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIUHEHUUN
0 nepuoaaM u rpymnnam llepuognueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMHUCHIBaTh)  0OIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,



NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBA3M MEXKIY HEOPraHU4YEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XUMHYECKHE PEAKIUU T10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEH OKHUCICHMS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHMI COCTaBISATH YPABHEHHS PEAKIUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BELIECTB, pPACIO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aencTsus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUM XapakTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHHUS] CEPHOW KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBAa B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOro 3¢ (dekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U JTa0OpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON pEaKIluu,
peaknuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- H
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3aJad IO



temam «Metaiub»y U «HeMetamnp») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIEHNH C BEIIECTBAMHU U JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHH COOTBETCTBYIOIIUX pPEaKIMi U (POPMyIMpPOBATH BHIBOJLI Ha OCHOBE
3TUX PE3YyJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  coOJOAaTh  TpaBWJa  AKOJOTHMYECKU
1eJ1eco00pa3HoOro TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIICH MPUPOIHON Cpebl, OCO3HABATH
OMacCHOCTh BO3ICHCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmpicnt mokazarens [IJIK, mosicHAT, Ha mpuMmepax CHocoObl YMEHBIICHUS |
MPEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs O0y4YaroIUXCcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHU;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTeJibHbIE
padoTshI padoTshI
pecypchl
Paznen 2. Heopranuueckasi Xummusi
2.1 Mertamisl 1
2.2 HemeTaiuinl 1
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3zpen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC

Ne
n/n

Tema ypoka

MeTaJ'IJIBI, HUX ITOJIOXKCHUC B HCpPIOI[PI‘IGCKOﬁ
CHUCTEMC XMMHUYCCKUX JJICMCHTOB l[ n.
Menaeneena u 0COOEHHOCTH CTPOCHHA
aTOMOB

OO6mue ¢puznyecKkrue CBOMCTBa METAILIOB

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

CrutaBel METAJLIOB.

DNEeKTPOXUMHUYECKHUH psiji HAaNpsHKeHUH
METAJIJIOB

XUMUYECKHE CBOMCTBA BaXKHCHIITHIX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHui,
ATIOMHHMI) U UX COETUHEHUM

XUMUYECKHE CBOMCTBA BaXKHCHIITHIX
METaJUIOB (HATpUH, Kaui, Kaablliii, MarHUH,
AITIOMHUHHI) U UX COETUHEHUM

XUMHUYECKUE CBOMCTBA XpOMa U €ro

COeTUHEHUN

XUMHYECKHE CBOMCTBA MEIH U €€
COCTMHECHUN

XUMHYECKHE CBOMCTBA [IMHKA U €T0
COCTUHEHUN




XUMHYECKUE CBOUCTBA JKeJle3a U €ro

10 .
COeTMHEHU I
[TpakTuyeckas padora Ne 1. "Permenune

11 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«Metamis"
Hemerainbl, ux moyioxxeHue B

12 [leproanueckoit cucreMe XUMHYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

13 dusnyecKre CBOMCTBA HEMETAILIOB.

14 AnoTponusi HEMETaIIOB (Ha IpUMEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)

15 XUMHUYECKUE CBOMCTBA TAJIOT€HOB M UX
COEMHEHHI

16 XUMHUYECKUE CBOWCTBA CEPBI U €€
COEAMHEHUI

17 XHUMHUYECKUE CBOWCTBA a30Ta U €ro
COEMHEHHI

18 Xumuueckue cBoiicta hocopa u ero
COETUHEHUN

19 XuMHUYeCKHe CBOMCTBA yIJIepoia U €ro
COEAMHEHHI

20 XHUMUYECKUE CBOWCTBA KPEMHUSA U €T0
COETUHEHUN

21 [IpuMeHeHne Ba)XKHEUIINX HEMETAUIOB U UX
COEAMHEHHI

22 Pemrenue 3agau

23 O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 2. «Pemenue

24 HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"HemeTaisl"»

o5 Pemenne 3amau. [ToaroToBka K KOHTPOJIHHOM
pabore.

26 KontpossHas pabora nmo remam «MeTamib»
u «Hemeramms»

97 AHanu3 KOHTPOJIbHOM paboThl. Pemenue
3ajad.

28 Heopranmueckue u opraHn4eckue KUcIOTHI.
Heoprannueckue 1 opraHn4eckue OCHOBaHHUS
AmdoTepHbIe HEOPTaHUIECKUE 1

29 opraHuveckue coenuHeHus. [ eneTrnueckas
CBSI3b HEOPTaHMUYECKUX U OPTaHHYECKUX
BEIIECTB
Ponb xuMum B ob6ecrieueHNH SKOJIOTHYECKOil,

30 HEPTeTHYCCKOHN U IMUIIECBOW 0€30IaCHOCTH,
Pa3BUTHH MEIUIINHBI
[IpencraBnenus o0 0OIMX HAYUHBIX

31 MPUHIUIAX POMBIIUIEHHOTO MOTy4YeHHUs
BaXHEUIIINX BEILECTB

32 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

33 XUMHUS ¥ 370pOBbE YEJIOBEKA

34 Wtoru un obo01ieHue.




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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