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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero oomero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIeT0 O0O0pa30BaHUS
(®OIT  COO), npencraBneHHbIX B DeAaepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoii
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K ONPEIEIECHUIO
oO1ielt crpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHSI O0yUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHUIIN
koHnentyainbHbie mosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUeHHS W TPEOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOIIMM 3TallOM peajlu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHuA. OTHU ILEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB TIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
Yell0OBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TOCTPOCHHE KOTOPOro OIPEACIIEHbl B
nmporpaMme 10 XHMHUU C YY4E€TOM CHenuu(PuKd HayKd XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPHAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1eaed M MPUHLHUIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopaszosanus B Poccuiickoit denepanuu.

XuUMHST KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0COOyI0 pOjb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/JaHUU HOBOM 0a3bl MaTe€pUaJbHOU KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABICHUS 00 OKpYXKAIOIIEM MHUpE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKAa, KOTOpOoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3ujaTelbHas, KaK Hayka BBICOKMX TEXHOJOTUH HamlpaBlieHa Ha pelIeHUe
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEOHErO OOIIEro
oOpazoBaHus cojepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOJKEHHUS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomuMu — nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMUHM (C BKJIIOYEHUEM 3HAHUU U3 O0IIed XUMHUH) U
OpraHn4YecKor XuUMuu. POpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YyYCHHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opas3ust
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuaja Hu 00ycCiOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNPENCIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI Ha YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUS OPTaHMYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX H  BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BenlecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUMU. B Kypce OpraHnyeckod XUMHUM IOJy4arOT pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsl MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TpeaAMeTe «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00YyJaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1arome 10 0OBACHSIONIEH U MPOTHO3UPYIOLIESH.



Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XUMHUECKUX PEAKIUAX, UX CYIIHOCTU M
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomoyiHsgercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KyJIbTYpOJOTHUYECKUA W MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHMIO B3aMMOCBSI3U XUMHUU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ pOoJib B IMO3HABATEIHbHON W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNW XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0riemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(POPMALUIO U
NPUMEHSThL €€ Uil TIOMOJIHCHWS 3HAHUM, PEIICHUS HWHTEIUICKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHHS  OpPUEHTUPOBAaHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOTO M
OpraHUYEeCcKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SBICHUW IMYTEM OSKCIIEpUMEHTa U
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUYECKHUX MpoOieM, a
TaKxe MpoOJieM cOepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3[IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOy4JaromMXcsl TPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COllepKaHUsI M TIOCTPOSHHUS TpeaAMeTa MpeayCcMaTpuBalOT (QopMupoBaHUe
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKOIIUX 0a30BO€ 3HAYEHUE s
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHGOPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIONICH BaXKHOE€ MECTO B IMO3HAHUU
XUMHUH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU OMPEICICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKU LeJIed HW3yYeHHs MpeAMETa HaIpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAyKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NMOAXOJ K ONPEACICHUIO LEIEH H3Yy4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO AaHHOW TOYKE 3pPEHHUS TJIABHBIMHU LEIAMHU H3Y4YEHHS TpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (opMupoBaHME CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOMU



JeKaT KIIYEBbIe MOHATHUS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHU XHMUHU,
OCBOGHHUE SI3bIKAa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIICCTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHS
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHUH M CIOCOOOB JEATEIHLHOCTH, CBSI3AHHBIX C HAOIIOJCHHEM
U OODBSICHEHHEM XUMHUYECKOIO JSKCIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, copeprkaTelbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMera B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHM XUMHUH B OOJbIIeld CTeNmeHW OTAAETCA  MPEANOYTEHUE
NPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHHsA OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3allud, BIAACIOLIETO HE
HAaOOpOM 3HaHUM, a (YHKIUOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CHOcO0aMu U
YMEHMSIMU aKTUBHOTO IOJIyYE€HHUS 3HAHUI U NMPUMEHEHMSI UX B PEaIbHON KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3THUM mpu U3yYeHHH TMpenaMeTa «XHUMHs» JOMHHUPYIOIIEEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanrtanusi o0yJaromMxcsi K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBSA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCaJbHOE 3HAYEHUE JIs Pa3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHUs] MpoOseM, MOUCKa, aHaiu3a U o0paboTku MHpOpMauu,
HEOOXOIUMBIX JUIi TPUOOPETEHHS OIbITa AEATEIHHOCTH, KOTOpas 3aHMMaeT
BaXHOE MECTO B TIIO3HAaHMU XHMHH, a TaKXkKe [JIsI OLUEHKH C MO3UIH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MMPUOOPETATh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHUH C KMU3HEHHBIMU MOTPEOHOCTSIMU, HCIIOIb30BaTh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOUCKAa U aHalu3a y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(POPMAIIUK XMMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYarOUIUXCSl ACCOLIMATUBHOTO U JIOTUYECKOIO
MBILUICHUS, HAOMIOJATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE



O0COOEHHO HEOOXOIWMBI, B YACTHOCTH, MPU IUIAHUPOBAHUM U MPOBEIACHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4arommxcs YOeKIEHHOCTH B TyMaHHUCTUYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJU B PEIICHUH TJI00AIBHBIX MPOoOJIeM
PalMOHAJIBHOTO TIPUPOIOTI0IH30BAHMS, TTOTIOJIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIICHUSI K TPHUPOAEC U CBOEMY 370pPOBBIO, a TaK)Ke NPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJYYCHHBIX 3HAHUWU IS TIPUHATHS TPAMOTHBIX pEIIeHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1m1aHe cpenHero oOmiero oOpa3oBaHUS MPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJIUT B COCTaB MPEeIMETHON 00iacTh «EcTecTBeHHO-HAayYHBIE
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX VISl U3YYCHUS] XUMUH, HA 0a30BOM YpOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisger 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUIT dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTHYSCKUE YPOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHus] JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U llepmoamveckor cucTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM NPOCTBIX MU CIIOKHBIX BELIECTB IO TPyNIaM M MEPHOJIAM.
3Ha4YeHHE [IEPUOTUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XWMHUYECKOW CBS3M
(koBaJIeHTHasl HEMOJSIpHAas W MOJSpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHelil). Bogoponnas cBsi3b. BalleHTHOCTb. DNEKTPOOTPHULIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KAaTUOHBI M AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. [HIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[TonsiTe o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMZHBIE PACTBOPBI.
MaccoBas 10JIs BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHUN. Homenknarypa
HEOPTraHWYECKUX BEIIeCTB. [ eHeTHyeckas CBsI3b HEOPraHWYECKUX BEUIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckass — peakiusa.  Kiaccudukanus  XMMHYECKMX — peakiuid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMSI U MPEBPALICHUS YHEPTUU NTPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHUYECKOe paBHOBecHe. @DakTOpbl, BIHAIOLNIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccormanus. CribHbIC U cadbie deKTpoduThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX IPEBPAILECHHIA:
neMmoHcTpanus Tabmmi «[lepuoanueckas cucrema xuMmmudeckux sneMeHToB [[. U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIUYECKUX PEIIETOK, HAOIIOACHUE U



OTHMCAaHWE AEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTaau3aTopa, ONpeeICHUE CPEAbl pACTBOPOB BEIIECTB
C TIOMONIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO OOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heopranuyeckasi xumusi

Hemeramner. Ilonoxxenne HemeraiuioB B llepuomumueckord  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINMX HEMETAIIOB (TajOreHOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpEeMHHsI)) W HMX  COCAMHEHUM  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Mertamnsl. [lonoxenne meramioB B llepronnueckoil cucreMe XUMHUYECKUX
sanemeHToB Jl. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBoiictBa MeTayioB. CIiaBbl METaJIOB.
DIEKTPOXUMHUUECKUI Pl HAMTPSKEHU METAIIOB.

XWMUYECKHE CBOMCTBA BAXKHEHIUX METAJUIOB (HATPHUM, KaJIMM, KaJIbIIHM,
MarHui, aJlOMUAHUHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue cnocoObl MmonyyeHus: MeTauioB. [IpuMeHeHre MeTamwioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHsS BEIIECTB M WX MpPEeBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIJIaBb», 00pa3llOB HEMETAJJIOB, PEIICHHUE
AKCTIIEPUMEHTAJIbHBIX 3aj1a4, HaONIOJEeHWEe M ONHUCAHHWE JIEMOHCTPAIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHUS C pPacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemiecTBa WM 00bEMa Ta30B MO HW3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOeCrieYeHUH SKOJIOTHYSCKOM, SHEPreTHYSCKON U IHIICBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [IoOHSATHE O HAyyHBIX METOAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.



[IpencraBiaenuss 00 OOMMX HAay4YHBIX NPUHLHUINAX MPOMBIIIIICHHOTO
ITOJTYYEHHsI BXKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MaTEpPUATIOB: BAXHEWIIHNE CTPOUTEIIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIBHBIE
yA0OpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: IPaBUJIa HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MaCHOrO MCIIOJIb30BaHMsI IPEnapaToB ObITOBON XUMUU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK MW MOHITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALMS, MEePUOJAUYHOCTb, HAOI0EHNUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusnka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOII, paJIHOAKTUBHOCTb, MOJIEKYJIA, YHEPIE€TUYECKUN YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEUIECTBA, (DU3NUYECKUE BEIIMYMHBI U €IUHULBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, JKocucTema, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE OPOJIbI, MOJE3HbIE UCKOMaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XuMu4ecKas MPOMBIIUIEHHOCTb, METAJULYPIHsl, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAIIOB, CEIIbCKOX035MCTBEHHOE TPOU3BOICTBO, MTUILIEBAs
POMBIIUIEHHOCTh, (hapMaleBTUYECKAsl POMBIIIIIEHHOCTb, TPOU3BOACTBO
KOCMETHYECKHUX ITPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPaMM  CpPEIHEro OOHIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaMeTHbiM). HaydHo-meToguyeckoit OCHOBOM  Jijist
pa3pabOTKH TIIAHUPYEMBIX pPE3yJbTaTOB OCBOSHHUS TPOTPAMM CPEIHET0 OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEEIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIUMXCsS PYKOBOICTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIMUMH ILEJIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JOCTHUTAIOTCS B
CANMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JCATEIHHOCTHA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHMCKOro TpakJAaHCKOro OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  TOBEJCHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeaMeTa «XUMHS» OTpPa¥KaroT
c(hOpPMHUPOBAHHOCTh OIBITA ITO3HABATEILHOW U TMPAKTUYECKOU JIESITEIHHOCTH
oOy4Jaromuxcsl 1Mo peaanu3aiuu TPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEXKIUYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3aJ/1a4, BBIOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUEOHOU NEATEIBLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B OOJACTH TEOPUM W MPAKTHYECKOTO
MPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHPOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYIKH CBOMX TOBApHIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME TOCJIEICTBUU STUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOTO M 0Oe3omacHoro olpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIIEHUS K COOCTBEHHOMY (DU3MYECKOMY WU
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi 0O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBWUJ HWHJIUBUAYAJIBHOTO U  KOJJICKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHITHS BPEIHBIX MPUBBIYEK (YMOTpeOsieHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUMU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccur W peann3aiuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa HKOJOTUYECKUX NpoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKCHHH XUMHUHM ISt
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIL30BAHNUS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
OPUPOIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPHUSTHBIE KOJIOTHMYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJIOTHH
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHUU KaK HAyKH, OCO3HaHUS e€ poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUSI 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbl U YeJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMPOOJIEeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B  0OCOOOW 3HAYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOM HANPABJICHHOCTH W BaXHOM pOJIM B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbl, pEHIEHUHU II100aJbHBIX TPOOIeM
YCTOMUYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUN YCIOBHM
YCIEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHOM KHU3HM KAXKJIOIO YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy9aeMbI€ 3HAHUS JJISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIET0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeN1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOLIUXCS JAHHBIX C LEJIbI0 MOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHHS IS
peleHust mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEphHIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJla B pa3NUYHbIX cepax mpodecCHoHaILHON
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAayYHbIC TOHSATHUS, OTpaKaroIue
IIEJIOCTHOCTh HAyYHON KapTHHBI MHpa H CIEeONU(PUKYy METOJOB TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHNUE,
mpoliecc, CUCTeMa, Hay4YHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIC NEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKIHOHATIBHOM
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITNH 00YJarOIINXCS;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC ydeOHBIS
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETrYyJSATUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OpMYJIHMpPOBAaTH W aKTyaJIU3UPOBaTh  MpodIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh eI JCITEIbHOCTH, 3aJlaBasi MNapaMmeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIISITh XapaKTEPHbIE NMPU3HAKHW TMOHSITUM W YCTAHABIMBATh UX B3aMMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIONIUE TOHITHS JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB W
XUMHYECKUX PEaKIIU;



yCTaHABIMBATh TMPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXKIYy H3yd4aeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHUBHBIC, TIO
aHAJIOTUM), BBISABIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pPacCMaTpUBAEMBbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSThH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJAEIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMUYECKOU
peakiuy — TMpU PEUICHUH YYEOHBIX MO3HABATEIbHBIX M MMPaKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJICNIbHBIC MPECTABICHUS JJIsS BBISBICHUS XapaKTePHBIX
MIPU3HAKOB M3yYaeMbIX BEIICCTB M XUMUUYECKUX PEAKITHH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IO3HAHHS BEIIECTB U XMUMHYECKUX
pEaKLHnii;

(bOopMyIMpPOBAThH LIEJIN U 3a/1a4U UCCIIEIOBAHMS, HCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI N1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEILHOTO IIJIAHUPOBAHUS U IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0/IaTh 3a XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIIEAOBATEIbCKOM U MPOEKTHOMN
JEATEIIbHOCTH, TMPOSBIISITE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS TMPAKTUYECKUX 3aJay, MPUMEHCHUIO Pa3IUYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HWHGopMaruu (HaydHO-
MONyJISIpHAsl JIMTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHaMM3UpOBaTh MHPOPMALIMIO PA3NTMYHBIX BUAOB U (opM
MIPE/ICTABIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI IIPU MOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMON JJis BBHITIOJHEHUsS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  TpEICTaBIICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);



UCIIONIb30BaTh HAy4yHBIA fA3BIK B KadecTBe CpEACTBa MNpu pabore ¢
XUMHYECKOM HMH(pOpMAIMEil: NpPUMEHSATh MEXNpeaAMeTHble ((usmueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIBb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHYECKHE CpEACTBA
HaTJIsJHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUAMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbl B XO/€ JHalIoTa W/Win
JUCKYCCUM,  BBICKa3blBaTb  HJ€H, (HOPMYJIHMPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlUEl pPe3yJbTaTOB MO3HABATEIBHOM JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPU BBIMOJIHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, peajan3aluu y4eOHOro npoekta u (GopMyJIMpoBaTh BbHIBObI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX HCCIEAOBAHUM ITyTEM COIVIACOBAHUSA IO3ULMN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYLIECTBISATH CBOKO ITO3HABATENIbHYIO
NEeATEIbHOCTh, Ompeneisis €€ Lend M 3aJa4yd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj7ad, BbIOMpaTh Haunbosee
3¢ dexTuBHBIA crnoco0 HMX pemeHuss ¢ y4€TOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaIu3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHMS Kypca «OOIas ¥ HeopraHudecKas
XAMUSD) OTPAXkKaKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWUMHUYECKOHW COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHUU B T[O3HAHUU SBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOITHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIArAIONIUE MOHATUS (XUMHUYECKHI 3JEMEHT, aToM, W30ToIm, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTENIEHb OKUCICHUS, XUMAYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOJIHAS ), KPUCTAJUIMUECKas PEIIETKa,



TUNBl XUMHYECKHX  PEAKLIUH, PaCTBOpP, DIJIEKTPOJIUTHI, HEIIJIECKTPOJIUTHI,
AJEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakiMu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanueckuii 3axkon . M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHMS U MPEBPAIICHUS SHEPTUU
NpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHHS NPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCTIOJIb30BAHUN BaXKHEHUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN €SI TEIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEpHbIE MPU3HAKKA TOHSTHUMH,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematudeckyro HoMeHkIatypy (IUPAC) u TpuBruanbHbIC Ha3BaHUS OTIACITHHBIX
HEOPTaHUYECKUX BeEIIECTB (yrapHblii Tra3, YrIEKUCIBIM ra3, amMMHak, TamcéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HIOHHAsI, METAJTMYECKasi, BOJOPOJIHAS]) B COSTUHECHUSIX, TUI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHABJIUBATh MPUHAJIC)KHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpPEACIEHHOMY Kiaccy/Tpymnre
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPHUOJAMUECKOTO 3aKoHa /I.
N. MenpeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOoB 14 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux snemenToB JI. M. MeHnerneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUUYECKHUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XUMHUUYECKHX JJIEMEHTOB U UX COCIMHEHUM
1o nepuoaam u rpynnam llepuoguueckon cuctemMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX BEHIECTB  PA3JIMYHBIX  KJIACCOB,



MOATBEPKIATh CYIIECTBOBAHUE TEHETHYECKOW CBS3UM MEXKIY HEOPTaHMYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XMUMHUYECKHUE PEAKITUU TIO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyroliux BEHIECTB, TEIJIOBOMY
abdexTy peakuuy, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJISATh YPABHEHUS PEAKIUN Pa3THMIHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHSI PEaKluii MOHHOTO OOMEHA, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA,;

chOpMHPOBAHHOCT, yYMEHUN MPOBOJUTH PEAKIMH, MOATBEPXKIAIOIINE
KauyeCTBEHHBIA COCTAaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pPaclo3HABaTh
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAaHMYCCKUX
BEIIIECTB;

chOpPMHUPOBAHHOCTh YMEHHMM  PaCKpbhIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUN TMOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aeicTsus (nmpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUYECKHE IIPOIIECCHI,
JeKalie B OCHOBE MPOMBINIICHHOTO MOMYyYeHHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJCTABICHUNA 00 OOUMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHS «MaccoBas JOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WIIM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U J1TabOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXe IpaBWiia OOpalieHUs: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMCHHH TUTAHUPOBATh U BBHINOJHATH XUMHUYCCKHUU
OKCIIEPUMEHT (pa3IoKeHHE MEpPOKCHIa BOAOPOAA B MPUCYTCTBHM KaTad3aTopa,
ONpe/IeNICHUEe CpeAbl pPacTBOPOB BEIIECTB C TIOMOIIbIO YHUBEPCAJIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,
peakiuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC pPEakinu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7a4 I0
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIpU OOpAIllEHUU C BEUIECTBAMH U JIaOOpAaTOPHBIM 000pPYIOBAaHUEM,



NOPEICTaBISATh PE3yJIbTaThl XUMHUYECKOIO J3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peakiuil U (OpMYIUPOBAaTh BBIBOJABI HA OCHOBE
ATUX PE3YNbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JE€ATEbHOCTH B ILEISAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KaIOIIEeW MPUPOTHON Cpellbl, 0CO3HABAThH
OIACHOCTb BO3/ICHCTBUS HA KUBBIE OPTaHU3MBbI OTNIPEICTIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHAT, Ha mpuMepax cHocoObl YMEHBLIEHUS U
MPEIOTBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUuIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHUS BEILECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIENbIX M CHA0OBUASIIMX OOYYalOIUXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.
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