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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma mo xumum (06a30BbIi  ypoBeHb) g 11 kiacca Ha
YpOBHE CpeaHEro oOIiero o0pa3oBaHHsS COCTaBJICHA Ha OCHOBE TpeOOBaHUIl K
pe3yiabTaTaM OCBOEHHS OCHOBHOM 0Opa30oBaTeNbHOM MpOrpamMMbl CPEIHETO
obmero oopazoBanus MAOY CII Ne 7, npeacrasnenusix B ®I'OC COO, B Tom
gyucie paboyeil mporpaMMbl BOCIHUTAHUS C HCIOJb30BAHHEM COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKON
HarpasieHHocTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©6a3ze wuentpa «Touka pocra» oOecrieuyuBaeTcsd  peanu3anus
oOpa3oBaTeNbHBIX MPOrpaMM  E€CTECTBEHHO-HAYYHOW M  TEXHOJOTUYECKOMN
HaIpaBJICHHOCTEW, pa3paOOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHOJaTeNIbcTBA B cdepe oOpa3oBaHMsI U C YYETOM PpPEKOMEHAALUN
denepanbHOrO Oneparopa yueOHoro npeaMera « XUuMus».

Hcnone3oBanue obopynoBanust 1eHTpa «Touka pocra» mnpu peanusaluu
JaHHOU pabouell mporpaMMBbl O3BOJISIET CO3AaTh YCIOBUSL:

* TSl paCIIMPEHUS COACPIKAHUS IKOJILHOTO XUMHUYECKOT0 00pa3oBaHus;

* Uil TIOBBIMICHUS TIO3HABATENIbHOM AaKTMBHOCTH OOy4alolmIumxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* I pa3BUTHs JHYHOCTH peOeHKa B Tpolecce OOy4YeHHS XHUMHHU, €Tro
criocoOHOocTeM, (opMUpOBaHMS U YAOBJICTBOPEHHUS COIMAIBLHO 3HAYHMMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboThl ¢ OJApEHHBIMHM MIKOJBHUKAMU, OpPTraHU3allii UX Pa3BUTUSA B
pa3IMyYHBIX 00JacTIX 00pa30BaTENbHOM, TBOPUECKOU IEATEIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBINIOJIHUTE J1a00paTOpHblEe PabOThl U HKCHEPUMEHTHI IO MpOrpamme
yueOHOro rpeaMeTra « XuMus».

XuUMHYecKoe oOpa3oBaHue, HOJTy4yaeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
OOpa30BaHHOCTH W  CIOYXKUT  3aBEpIIAIOIIMM  JOTalloM  pealu3alud  Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEN, MPUCYIIUX I[EIIOCTHON
CHCTEME XHMHUYECKOro oOpa3oBanus. KitoueBble IEHHOCTH KacalOTCs MO3HAHUS
3aKOHOB MPHUPO/bI, GOPMUPOBAHUS MHUPOBO33PEHHS U OOIIEH KyJIbTyphl YeIOBEKa,
a TaKkKe OJKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
npupomHON cpene. Peanmmsyercss xummueckoe oOpa3oBaHHE OO0y4arolIuxcs Ha
YpOBHE cpemHero oOmero oOpa3oBaHUS CpeAcTBaMH y4eOHOTO TpeaMera
«XUMHSA», COJEPKaHUE U TOCTPOEHHE KOTOPOrO OIpeNeieHbl B Mporpamme Io
XUMUU C Y4€TOM crieluUKN HAYKN XUMHH, €€ 3HAYCHHSI B TIO3HAHUU TIPUPOIBI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LeJei U MPHUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.



[Tpu GpopmMupoBaHuU coaepkanus MpeaMeTa « XUMHUS YUTEHBI CIEAYIOIINE
MOJIOKEHUS O crielU(PUKe U 3HAYEHUU HAYKU XUMUHU.

XUMHSI KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAyK HUIPaeT 0coOyl0 pojib B
CO3JaHMM HOBOM 0a3bl MaTepuasbHON KYyJIbTYpbl, BHOCHUT CBOM BKJIaJ B
dbopMHpoBaHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaroleM MHpe KakK O €JIMHCTBE MPUPOJLI U YEIOBEKa,
KoTopoe (GopMupyercs B XMMUU Ha OCHOBE NOHMMAaHUS BEIIECTBEHHOTO COCTaBa
OKPYKaIOUIEr0 MUPa, OCO3HAHUS B3aHMMOCBSI3HM MEXAY CTPOCHUEM BELIECTB, HX
CBOMCTBAMHU 1 BO3MOXXHBIMH 001aCTSIMU IPUMCHCHHUS.

CoBpemeHHass XHMHUSI KakK Hayka CcoO3UJaTelibHas, Hayka BBICOKUX
TEXHOJIOTWIA HampamjeHa Ha peIIeHWe TI00aTbHBIX TPOOIEM YCTOWYHUBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPrETUUECKOM, MUILEBOM, IKOJIOTUYECKOMN
0e30lacHOCTH W OXpaHbl 370pOBbA. TECHO B3aUMOAEWUCTBYS C JAPYTHUMH
€CTECTBEHHbIMM HAayKaMHU, XHMHS CTajla HEOThEMJIEMOM YacThi0 MHUPOBOM
KYJbTYPbl, HEOOXOJIMMBIM YCIIOBUEM YCIICIITHOTO TPYJa U KU3HHU KaXXJOro 4YJjieHa
o01iecTBa.

B cootBercTBUM C OOHMIMMH LENSIMH U TPUHIMIAMHU CPEIHEro O0OIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOAOJDKCHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisiomumMu  npeaMera  «XuMUs» SBISIOTCS  0a30BbIe KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPBIX SIBIIIFOTCS OCHOBBI 0Aa30BOM HAyKHU: CHUCTEMa
3HAHUU MO0 HEOPTaHUYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckon xumMuu. @OpMUpPOBAHME JaHHOM CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecreuynBaeT BO3MOXXHOCTH PAacCCMOTPEHHS BCET0 MHOT000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

['maBHBIMU 1ENSIMU M3YYE€HUs TpeaMera «XUMHUsS» Ha YPOBHE CpPEIHErO
oO1mrero oOpazoBanusi Ha 0a30BOM YPOBHE SBJISIFOTCS:

dbopMupoBaHHE CHUCTEMBl XHMHYECKHX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIEXKAT
KJIFOYEBbIE TIOHATUS, (yHIAMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMHH, OCBOCHUE
s3bIKa HAYKH, YCBOCHHE W IOHUMaHUE CYIIHOCTH JOCTYIHBIX O000OIIECHUM
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHME C HMCTOPUEH HUX Pa3BUTHUS H
CTaHOBJICHUSI;

dbopMupoBaHUE U Pa3BUTHUE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKHX pPEaKIui, HEOOXOAUMBIX [Jisi MPUOOPETEHUS yMEHUU
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUYECKHX SIBIICHUI, UMEIOIIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;



pa3BUTHE YMEHHUM U CIOCOOOB IESTEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHUEM XHMMHMYECKOIO JKCIEPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpallleHHs C BEIIeCTBaMHU.

ConepxaTenpHas XapaKTEpHCTUKA LIEJIEW W 3aJay U3Y4YEHHUs IMpeIMeTa B
MPOTrpaMMeE IO XMMHHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU
NpUOpUTETAaMU B CHUCTeME cpenHero oOmero ooOpa3oBanus. CerogHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
INPAKTHUECKONM KOMIIOHEHTE COJEp)KaHus OOydYeHUus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIITYCKHHKA OIOIIEOOpPAa30BATEIbHON OpPraHU3aluy, BIIAJCIOIEr0 HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHS 3HAHUU U NPUMEHEHUS UX B PEAIbHOW >KU3HU
JUISl peLIEHUs TPAaKTUYECKHUX 3a]1ay.

B 370 CBA3M IpU M3ydeHUH IIpeaMeTa « XUMUS» JOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

ajanranus o0yJyaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

(¢opMupoBaHue y OOyyaroUMxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHILINI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAUMBIX [UIs MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B IO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE IIO3HABATEJIBHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMAaTHUBHOTO U
JIOTHYECKOI0 MBIIUICHUs], HaOJI01aTelbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, ITPYU TUIAHUPOBAHUU U MTPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOOydaroumxcsi YOeXKAEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
pPalMOHANBHOTO MPUPOIONOJIH30BAHUS, TONOJHEHUS HEPIeTUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TMOJYYEHHBIX 3HAHUW U1 NPHUHIATUS TPAMOTHBIX PELICHUHA B
CUTYaLIUSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



PabGouass mporpamma peanusyercs Ha ocHoBe YMK T'abpuensna O.C.,
Octpoymona N.I"., CnaakoBa C.A., KOTOPBIH BKJIIOUYEH B (efepaibHbIN MepeyeHb
y4eOHUKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO TPU peald3allid HUMEIOIINX
rOCYAapCTBEHHYIO aKKpEIUTalMi0 00pa3oBaTENbHBIX MPOrpaMM HAYaJbHOTO
0O0IIIEero, OCHOBHOTO OOIIEro, CpeaHEro oO0Iero oOpa3oBaHMs OpPraHU3ALMIMU,
OCYHIIECTBJISIOIMMUA  00pa30BaTENbHYIO  JICSATENBHOCT M YCTAHOBJICHUS
MpeACIbHOTO CpPOKa HCMOJb30BaHUS MCKIIOUYCHHBIX y4yeOHuKOB" (Ne 858 ot
21.09.2022 r.).

VY4eOHblif mIaH 00pa30BAaTENBHOTO  YUPEXKACHUA  IpeaycMaTpUBaeT
U3ydeHue XUMHHM Ha 0a3oBoM ypoBHe B 11 kmacce. OOliee 4YHCIO YaCOB,
PEKOMEH/IOBAaHHBIX JIJIsl U3YUCHHsI XMMUHU Ha 0a30BoM ypoBHe, B 11 kiacce — 34
yaca (1 gac B Hegento).

COAEPKAHUE OBYUYEHMUSA

11 KJIACC

O01mas 1 HeOpraHM4ecKast XuMMsl.
Teopernueckre 0CHOBbI XUMMH.

XAMUYECKHM d3JeMEeHT. AToM. fapo aroma, H30TONBL. OJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuoanyeckuit 3akoH u Ilepuoanueckas cucrema XMUMHYECKUX 3JIEMEHTOB
JA.N. Menneneea. CB3b NMEPUOANYECKOrO 3aKOHAa U Ilepmoamdeckoll CHUCTEMBI
xuMudeckux syiemeHToB [[.M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX MU CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYCHUE IEPUOIUUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHMHYECKAss CBs3b. BHUAbI XHUMHUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHbeiil). Bogopomnas cBs3b. BajlleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYIApHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[TonsTne o gucnepcHbIX cucTeMax. VICTMHHBIE UM KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10J1s BeleCcTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUMU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3]IMYHBIM KJIaccaM.



Xumudeckass peaknus. Krnaccupukamuss  XUMHUYECKUX — pPEaknuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIu4HbIX (QakTopoB. OOpaTuMbie
peakuuu. XuUMHUecKoe paBHOBecHe. DakToOpbl, BIUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

Onektponutuueckass auccoruanusi. CuibHble W cllaOble  3JIEKTPOJIUTHI.
Cpena BOJHBIX pAacTBOPOB BELISCTB: KUCJasl, HEUTpasibHAas, IIesovyHas. Peakiuu
MOHHOT'O OOMEHa.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U MX MPEBPAILCHUI:
neMoHcTpanust Tabmun «lleproguueckass cucTeMa XUMUYECKUX AJIEMEHTOB
J.W. MeHneneeBa», u3yuyeHue Mojielel KPUCTAIUIMYECKUX PEMIETOK, HAOII0eHUE
U OINHCAaHHE JEMOHCTPALIMOHHBIX M JAOOPATOPHBIX OMBITOB (pa3joKeHue
IIEPOKCUJA BOIOpPOJA B MPUCYTCTBUM KAaTaau3aTopa, OIPEICIICHUE CpPeEIbl
pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO UHINKATOPA, PEAKIIUM HOHHOIO
oOMeHa), MpOBEJICHUE MPAKTHUECKON paboThl «BrusiHue pa3nuyuHbIX (HaKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEAKLINIY.

PacuérHble 3anaumn.

Pacuétsl 1O ypaBHEHMSIM XHWMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCMHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Paznen 2. Heopranuueckasi XuMus.

Hemerammer.  Ilonoxkenne HemertamioB B llepuoamueckont cucreme
xumuueckux anemeHToB J[.W. MeHneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpOJa, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga MU KpEeMHHS) W HX  COCAUHEGHMH  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IprmeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnsl. Ilonoxenne mertamioB B [lepuognueckoil cucreMe XUMUYECKUX
anemeHToB [[.1. MenaeneeBa. OcoOEHHOCTH CTPOCHHMS DJEKTPOHHBIX O00O0JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTtayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHM, Kalaui, KajablUi,
MarHui, allfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crnocoObl nmoxy4yeHus: MeTamioB. [IpuMeHenre MeTamuioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHHI:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAJLIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3a/a4, HAOJIOJEHWE W OIKCAHUE JIEMOHCTPAIIMOHHBIX M



7a00paTOPHBIX OMNBITOB (B3aMMOJEWCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuérel Macchl BemiecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU OOBEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

Xumus M xKU3Hb. MexnpeaMmeTHble CBA3H.

Ponp xumun B 00€CTICUeHHH IKOJOTHYECKOM, IHEPTETUICCKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpeactaBnennss o0 oOOmMX HAYYHBIX NPHUHIMWNAX TPOMBIITUICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

YenoBek B MuUpe BEUIECTB M MAaTEpUAJIOB: BAXKHEHIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KEpaMUKa,
MaTepuasnbl s JJEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbIC
yao0peHus.

XuMHST U 300pPOBbE 4YEJOBEKA: IPABUJIA HCIOJIB30BaHUs JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IIOBCEIHEBHOW JKU3HMU.

Peanuzanmss  MeXOpeIMETHBIX CBA3€M NpU  HM3y4YeHHH OO0mel
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE MOHSTHS: HAYYHBIM (akT, rUroTe3a, 3aKoH,
TEOpHsl, aHalM3, CHUHTE3, KIacCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuKa: MaTepusi, SHEPIUsi, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: «merka, opraHu3M, JKocuctema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEepalibl, TOPHBIE MOPO/JIbI, MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO,
peCypCHI.

TexHOmoTHUs: XMMUYECKAs] MPOMBIIIICHHOCTh, METAJLTYPIHUsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILEBAS
IMPOMBIIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,
AJIEKTPOHHASA MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



IIJIAHUPYEMBIE PE3VJbLTATHI OCBOEHUS MPOTPAMMABI IO
XUMHM HA YPOBHE CPEJHEIO OBIIETO OBPA3OBAHUS
(FA30BBIil YPOBEHD)

OcBoenne ydeOHOro mpenMera «XWMUS» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JTMYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YyJIbTaThl OCBOCHUS MNpPEAMETa «XUMHSD» OTPAXKAIOT
c(hOPMHPOBAHHOCTh OIBITA TIO3HABATECIHLHON M TMPAKTHYECCKOW JEATEILHOCTH
OOyYJaroIMXCs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaskIaHCKOTO BOCITUTAHUS:

OCO3HaHMsSI  OOYYAIOIIMMHCS  CBOMX  KOHCTUTYLUHMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJICTABJIECHUSI O COLUMAJIbHBIX HOpPMAax M IMpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM [ICATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HaAaMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU JIESITEIHHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

LIECHHOCTHOTO OTHOILICHUS K MCTOPUYECKOMY M HAy4YHOMY HACIEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOIIECCY TBOPUECTBA B 0O0JACTH TEOPUM U MPAKTHUYECKOIO
MPUMEHECHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
IMOCTOSTHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpECAa W TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHH M TOCIICIYIOIIEM
aHajau3e MH(POpMaIUK O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XHMUU,

3) AYyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OIIEHHMBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHUYECKUMU
ABJICHUSIMH, U TIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTHY,;

FOTOBHOCTH OIICHUBATh CBOE IMOBEJACHHUE M TMOCTYIKHA CBOUX TOBAPHUILECH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TNOCJIEACTBUU 3THUX
MOCTYIIKOB;

4) hbopMHUPOBAHHUS KYJIBTYPBI 3I0POBbS:



MOHMMAHUA IIEHHOCTEH 3J0pOBOro U 0Oe3omacHOro oOpa3za IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMIO/IeHNs TMpaBuil 0E30MacCHOTO OOpalleHusi C BEllecTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU J1€ATENbHOCTH;

NOHUMAaHUSl [EHHOCTH TPAaBWJI HMHAMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHUSI TOCJEACTBUNA U HEMPUATHUSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy1OBOTO BOCTIUTAHHS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCJIEIOBATEIbCKOM
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE B PEIICHUU MPAKTHUYECKUX 3a/ad
COIIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEeHHIO MPOQPECCUil pa3IuyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WMHAMBHUAYAJIbHONH TPacKTOPUU
oOpa3oBanus, Oyayuiedt mpodeccun M peaiu3alid COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTeN 00111eCTBa;

6) PKOJIOrMYECKOr0 BOCIIUTAHHS:

AKOJIOTMYECKHU 11€J1eCO00Pa3HOTO OTHOIICHUSI K MPUPOAE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAaHUSl TJI00AIbHOTO XapakTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CpEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BaHUSI JOCTIKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAlMOHAIILHOTO MPUPO0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHUS JACUCTBUM, TMPUHOCAILIMX BpPEN OKPYKAIOLIEH
MPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECCKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJu4yusi  Pa3BUTOrO  SKOJIOTMYECKOTO  MBIIIJIEHUS, AKOJOTHYECKON
KYJbTYpbl, OINbITA JACATEIBHOCTA OKOJOTMYECKOM HAMpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) IICHHOCTH HAYYHOT'O TTO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeMuUKU XUMHUM KaK HAyKH, OCO3HaHUA €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKPYXKAroIIeM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B



MO3HAHWKM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU IPOOJIeM COXpaHEHUS
IIPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH IS COBPEMCHHOM
HUBUIM3AIMK: B ¢ TyYMaHHMCTHYCCKON HANpaBACHHOCTH M BaXHOH pOJIHM B
CO3/IaHUK HOBOM 0a3bl MaTepUAIBbHON KYJIbTYPBI, PEUICHHH TNIO0AIBHBIX MPOOJIeM
YCTOHYMBOrO Pa3BUTHS YEIOBCUECTBA — CHIPHEBOM, YHEPreTHUECKOM, IMHUIIEBON U
HKOJIOTMYECKON 0€301aCHOCTH, B Pa3BUTUHM MEIUIMHBI, O0CCICUYCHUN YCIIOBUI
YCIICITHOTO TPyJda H SKOJIOTHYESCKH KOMMOPTHON JKHU3HHM KaXKIOro diIeHa
00111eCTBa;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: IIOHMMAHHS CYINTHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTCCTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHS SBJICHUH OKPYKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM WU3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKIFOUCHUS Ha
OCHOBE HAyyHbIX (D)aKTOB W HMMCIOIIUXCS JaHHBIX C IEIbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJILHO HCIOJIH30BaTh XHUMHYECKHE 3HAHHUSA IS
pelIcHus IPOOJIEM B pealIbHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO U UCCIICI0BATEILCKON JIeATEILHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHHUIO M
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTSM TPy/aa B pa3IuYHbIX chepax nmpodecCHoHaTbHOM
JESITENLHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
NIEUCTBUSIMH.

OByaicHNE YHUBEPCAJIbLHBIMH Y4eOHBIMHU MO3HABATEIbHBIMHU I€HCTBUSIMU:

1) 6a30BBIC JIOTHYCCKHUE TCHCTBUS:

CaMOCTOSITeIbHO  (hOpMynIMpOBaTh W aKTyalM3UpOBaTh  IPoOJIeMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENENATh 1EIH ACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C ITOCTABJIICHHBIMU LIEISIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHWM MPUEMBI JJOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHUS W KPUTEPUU JUIS KJIacCUPUKAIIMU BEUIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXIY H3Yy4aeMbIMU
SIBIICHUSIMU,



CTPOUTH JIOTHUECKHUE paCCYKACHHUsS (MHIYKTUBHBIC, JE€AyKTHBHBIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

OPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuy — TMpU PElICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHATHh HAa3BaHHBIC MOJEIIbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTePHBIX
PU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKUX PEaKIIUA.

2) 6a30BBIC UCCIIETOBATECIBCKUE JICHCTBHS:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dopMynupoBaTh LEAM WU 3aJa4d  HCCJIEAOBaHUS,  HCIOIb30BaTh
IIOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIMpPOBAHHBIE BONPOCH B KAaueCTBE
MHCTPYMEHTA MO3HAHHUS U OCHOBBI JJIs1 (DOPMHUPOBAHUS TMIIOTE3bI MO IPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

BJQJICTh HABBIKAMU CAMOCTOSATEIBHOTO TIUIAHUPOBAHUS U TMPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0LIEHMS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIEA0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHUYECKOM MCCIIEIOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJOB pEIICHUS TNPAKTHYECKUX 3a7ad, NPUMEHEHHUIO pa3IHMuHBIX
METO/IOB [TO3HAHHS.

3) pabota ¢ uHbopMaIUei:

OPUEHTHUPOBATLCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaMu (HAYIHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOus,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKH OLIEHUBATH eé JIOCTOBEPHOCTh "
HENPOTUBOPEUUBOCTH;

dbopMyIHpOBaTH 3AMPOCH U MMPUMEHATH PA3JIMYHBIE METOJIbI TIPU TIOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

nprOOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHHA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOWpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBe CpeACTBa MNpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpPUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U TMpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.



OBnazeHNEe YHUBEPCAJIbHBIMIH KOMMYHUKATUBHBIMH /1€ CTBUSIMU

3aJ1aBaTh BOIMIPOCHI TI0 CYIIECTBY 00CYKIa€MOM TeMBbI B XOJI€ TUAIora 1/Win
JTUCKYCCHM,  BBICKa3bIBaTh  HJeH, (GOPMYIHUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHTEIIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3CHTAllMel pe3yNbTaTOB IMMO3HABATEIHHOU AEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MIIM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMIOJTHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, pealn3allud y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUN IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXIeHHS U OOMEHa MHECHUSMH.

OBnazcHNE YHUBEPCAJbHBIMH PEryJsiTUBHBIMH JI€/iCTBUSIMU:

CaMOCTOSITENIbHO TUTAHUPOBATh M OCYIIECTBIISITH CBOIO TO3HABATEIBHYIO
JeSITEIbHOCTD, Ompefensas e€ IeNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENBCKUX 3ajad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CcrOCO0 MX pemieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HA OCHOBE CaMOaHaIn3a
¥ CAaMOOILICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy o6ydenus B 11 kJiacce npeIMeTHbIE Pe3yIbTaThl OCBOSHHUS Kypca
«OO0111as 1 HeopraHudecKas XUMHUs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh NPEACTAaBICHUM O XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET:

OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKHUM AJIEMEHT, aTOM, U30TOI, S-, P-,
d- aMeKTpoHHBIE OpOWTAIXM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJIMTHI, HEDJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAS JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peaKIuy, XMMHUIECKOE paBHOBECHE);

TEOPUHU W  3aKOHBI  (TEOpHUS  DJICKTPOJUTHYECKOM  JIMCCOIMAIINH,
nepuoguueckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXpAaHEHHUS M TIPEBpAIllCHUS] DHEPruud TMPU XUMHUUYECKHUX PEaAKIHIX),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHWMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
SABJCHUHN, (PAKTONOTHYECKUE CBEICHUS O CBOMCTBaxX, COCTaBe, IOJYYCHUU H



0€30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM ACATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMHUYECKYH0 CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbI ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

cOPMUPOBAHHOCTh ~YMEHUH OMNpeneisiTh BAJICHTHOCTb U  CTEMCHb
OKHUCJIEHUS] XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOTO COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs) B
COEIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJISIpHasi, MOHHAs, METaJUINYecKas), XapakTep Cpeibl B BOAHBIX pacTBOpax
HEOPTraHWYECKUX COECUHEHUN;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJacCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c()OpPMHUPOBAHHOCTh YMEHHI PACKPBIBaTh CMBICH MEPUOJINYECKOTO 3aKOHA
J.. MenneneeBa 151 JEMOHCTPUPOBATH €ro CUCTEMATU3HPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh BJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
XUMHYeCKHX dyeMeHToB .M. MeHnjeneeBa, HWCIONB3YysA MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
no mepuojgaM u rpynmnaM lleproaudeckoil CUCTEMBI XHMHUYECKHX 3JEMEHTOB
JI.1. Mennaeneena;

cOpPMUPOBAHHOCTh YMEHUH  XapakTepu3oBaTh (ONUCHIBATH) OOLIHME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHUPOBAHHOCTh YMEHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH TI0
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHMI COCTaBIISATh YPAaBHEHUS PEAKUMN pPa3IMUHBIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI TMPOBOJIUTH PpPEAKLUMU, MOATBEPKIAIOLIHIE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATh



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIECTB;

c(OPMHPOBAHHOCTh YMEHHMM pacKphIBaTh CYIIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OPMUPOBAHHOCTh ~ YMEHUM  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakiuuu OT pa3iaudHblX  (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHUMOCTH OT BHEIIHErO BO3JCHCTBUS (IIPUHIUIL
Jle Illatenbe);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYECKHE MPOIIECCHI,
JIekKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUSA U COXPAHEHUS SHEPTUU;

chOPMHUPOBAHHOCTh ~ YMEHHH  cOOMIOAaTh  MpaBWiIa  MOJIb30BaHUSA
XUMHUUYECKON TOCYJIOM W Ja00OpaTOpHBIM O0O0OpYyJOBaHUMEM, a TaKXe IpaBUIIa
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TIO BBINOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATh XHUMHUYECKUI
AKCTIEPUMEHT (pa3sioKEeHHE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OTpENIeJICHUEe Cpelbl PAacCTBOPOB BEIIECTB € TOMOIIBI  YHUBEPCAIBHOTO
WHMKATOPa, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIIUH,
peakiuu MOHHOTO OOMEHAa, KAayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBAThH XUMUUYECKYIO
nHpopMaIMio, TMOJyYaeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  MpaBUja  IKOJOTUYECKHU
11e71Ieco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHOW CpEllbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbpicn mokazarens [IJIK, mosSCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS H
NpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUTsE 00YYaIONUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 3JI0POBbS: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETBIX W CIa0OBUIALIMX OOYYaIOIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO TOUeuHyr0 cucteMy obo3HadeHui JI. bpaitns juist 3anucu XMMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHble (UU(poBbHIE)
KonTpoabubie | IlpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3znen 1. Teopernueckue OCHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
u [lepuoanueckas cucteMa XUMHYECKHX Bu6miorexa [OK
1 3
sneMenToB /. 1. MenneneeBa
Crpoenue BeniectBa. MHOroo6pasue
5 4 bu6mmoreka [IOK
BEIIECTB
XUMHUYECKUE PeaKun BuGmnorexa [TOK
3 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heopranuueckasi Xumust
1 Mertamibl 6 1 bubnuotexa [JOK
2 Hemeramnst 9 1 1 bubnuorexa [JOK
Uroro no pazgeny 17




Pa3zgen 3. XuMus 1 ;Ku3HbL

XHUMHS U )KU3Hb 4 bubnnorexa [{OK
bubnunoreka LIOK
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




INOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC

Ne i/m

Tema ypoka

Bcero

qyacoB

Jlara

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Uryparus aToMOB

bu6mmoreka [IOK

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMHueckux snemMeHToB . . MenaeneeBa, ux CBs3b C
COBPEMEHHOU TeOpUel CTPOCHUS aTOMOB

bu6mmoreka [IOK

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCIMHEHUH I10 TPYIIIAM U NIEPUOJAM.
3HavYeHHe NePUOJUIYECKOTO 3aKOHA U CUCTEMBI
xumuueckux aneMeHToB .M. Menzaeneesa B pa3Butuu

HayK{

bu6mmoreka [IOK

Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM CBSI3U.
Bonopoanas cBsizb

bu6mmoreka [JOK

BanenTtHocTh. DnekTpoorpunareabHocTb. CTeneHb
oKucJeHus. BemecTBa MONEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

bu6mmoreka [JOK

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE 1

bu6mmorekxa [JOK




KOJUIOM/IHBIE pacTBOphL. MaccoBas 0715l BEIIeCTBa B
pacTtBope

Kiaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
COeMHEHMH. ['eHeTnYeCKasi CBA3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

bu6mmoreka [JOK

Knaccudukanus XuMHUecKuX peakuuii B
HEOpPraHUYECKON ¥ OpraHu4ecKOi XUMHUU. 3aKOH
COXpaHEHUsI MAaCChl BEUIECTB; 3aKOH COXPAaHEHUS U
[IPEBPALLCHUS YHEPTUU TP XUMHYECKUX PEaAKIMAX

bu6mmoreka [IOK

CxkopocTts peakuuu. OOpaTuMbie peakiini. XUMHUYECKOEe
paBHOBeCHE

bu6mmoreka [IOK

10

[IpakTuueckas padota Ne 1. «BiusiHre pa3inuHbIX
(haKTOpPOB HA CKOPOCTh XUMUUYECKON PEAKIIUM

bu6mmoreka [IOK

11

DnexTponuTryeckas auccoruanys. [Toastue o
BoAOpogHOM Tokazarese (PH) pactBopa. Peakumu
HMOHHOTO OOMeHa. ['uaponu3 opraHn4eckux u
HEOPTaHMYECKUX BEIIECTB

bu6mmoreka [IOK

12

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKknuu. Ilonstue
00 QJICKTPOJIMU3C PACIIIIaBOB U paCTBOPOB colei

bu6mmoreka [IOK

13

KonrtponsHas padora no pazneny «Teopernueckue
OCHOBBI XUMHUM»

bu6mmoreka [JOK

14

MCTaJ'IJ'IBI, HX IIOJIOKCHUEC B Hepno,unqecxoﬁ CUCTEMCEC

bu6nmoreka [JOK




XUMu4YecKux djemeHToB M. Y. MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O0mue pusnueckne
CBOICTBa METAJIJIOB

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH psiJ

bu6mmoreka [JOK

15 HaIIpsKEHUN METaJUIOB

XHUMHUYECKHE CBOWCTBA BAKHENIINX METAJUIOB (HATpuUH, Bu6norexa LIOK
16 KaJIUH, KAJIbIIMM, MAaTHUN, ATFOMAHUAN) U UX COSUHEHUN
17 XMMHUUECKUE CBOMCTBA XpPOMa, MEIU U UX COEAUHEHHM bubmmorexa LIOK
18 XUMUUYecKre CBOMCTBA [IUHKA, JKeJie3a U MX COCTMHECHUM bubnuorexa [IOK

[IpakTuueckas pabora Ne 2. "Pemienue Bu6miorexa [[OK
19 AKCNEPUMEHTANIbHBIX 337a4 1o Teme «MeTtamibn"

Hewmeramnsl, ux nonoxxenue B [lepuoguueckoit cucteme
20 xumuyeckux 3nmemeHToB /1. . Menaeneesa u bubanoreka IIOK

0COOEHHOCTH CTPOEHHUS aTOMOB

®u3nuecKre CBOMCTBAa HEMETANIOB. AJUIOTPOIIHS
21 HEMETaJlIoB (Ha TIpHMepe KHCI0poa, cepsl, hocdopa u bubmorexa [IOK

yriiepoia)

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX Bu6nnorexa LIOK
22 COEMHEHMI




XUMHUYECKUe CBOMCTBA a30Ta, pocodpa 1 UX COeTUHEHUN

bu6mmoreka [JOK

23
XUMHUYECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U UX Bu6miorexa [[OK
24 COCIUMHCHUI
o5 [IprumeneHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN bubmmorexa [IOK
O06o001eHre U cUCTEMaTH3allys 3HAHHUH 110 TEMe
26 «Hemeraibr». BerauciaeHus o ypaBHEHUAM bubmuorexa [IOK
XUMHYECKUX PEAKIIUN U TEPMOXUMHUUECKUE PACUEThI
0
[IpakTuueckas padorta Ne 3. «Pemienue Bu6norexa LIOK
27 SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Hemeransr"»
KoHntposbHas pabota mo temam «MeTaiib U Bubmiorexa [IOK
28 «HeMmeTamnb»
Heoprannueckue u opraHm4eckue KUCIOTHI. Bubmiorexa [IOK
29 Heoprannueckuie u opraHM4ecKue OCHOBAHMS
AmMoTepHbIe HeOpraHNYECKHe U OpTraHNYeCKHe
30 coeuHeHus. [ 'eHeTnyeckas CBsI3b HEOPraHUUECKUX U bubuorexa [IOK
OpraHUYECKUX BEIIECTB
Ponp xuMun B 00eciedeHU SKOJIOTHYECKOM,
31 SHEPreTHYECKOM U MUIEBOM 0€30MaCHOCTH, Pa3BUTUU bu6muorexa [JOK
MEIULINHEI
32 [IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIUIIAX bubnnoreka [JOK




IIPOMBIIIJICHHOI'O ITOJIYYCHUA BayKHEHIITHX BCIIICCTB

33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1 Bubmmoreka [IOK
bu6nuoreka [IOK
XuUMHA U 310POBbE YEIOBEKA
34 1
| OBIIEE KOJIMYECTBO YACOB 10 I[TPOT'PAMME 34




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

Xumust: 11 xknace/ IN'abpuensa O.C., Octpoy moB WN.I'., Cnankos
C.A.M.IIpocemenue. 2023 r.

METOJJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

bubmmoreka [IOK

POII

MDOII

SIxmacc

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

O0opynoBaHne HEHTPA eCTECTBEHHO-HAYYHON U TEXHOJIOTHYECKOM
HanpasJjieHHocTH «Touka pocTa»

YYEBHOE OBOPYJ1IOBAHUE
JlaGoparopHoe o6opynoBanue, adoparopus «Hadoper OI'D o Xxumum»

ObOPYJOBAHUE JIJIS1 IPOBEJEHUA JIABOPATOPHBIX,
I[TPAKTUYECKHUX PABOT, JEMOHCTPALINUA

[TpoexTop. HoyTOyxk.



