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MOSICHUTEJIbHAS 3ATIMCKA

[Iporpamma 1o XuMHHM Ha YpOBHE CpetHero odIero oopasoBanus paspadborana Ha ocHoBe DenepanibHOro 3akoHa ot 29.12.2012
Ne 273-®3 «O6 obpazoBannu B Poccuiickoit Deneparmny, TpeOOBaHUH K pe3ynbTaraM OCBOeHMs (emepanbHON 00pa3oBaTeIbHON
mporpamMmsl cpefero obmero odopazosanust (POIT COO), npencraBneHHbIX B DenepalibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
cranmapre COO, ¢ yuérom Konnenmmu rnpernoaaBanust yaeOHOro npenmera « XUMUs» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoi
denepanyy, pearu3yoOMUX OCHOBHBIE 00pa30BaTeIbHBIE TIPOTPAaMMBI, 1 OCHOBHBIX IMONIOKEHUH «CTpaTeru pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit ®eneparu Ha niepuox 10 2025 roga» (Pacmopsokenne [pasurenserea PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOAXOI0OB K pa3pa0OTKe MPOrpaMMBbI 110 XUMHH, K OTIPEIETICHUIO O0IIeH cTpaTerny 00y4eHH s, BOCHHTAHHS U PA3BUTH
o0ydJaromuxcsi cpencTBaMu ydeOHoro mpeaMera «Xumusi» aast 11 kimaccoB Ha 0a30BOM YpOBHE COCTABWIIM KOHIIENTYallbHBIE
nonoxxeanss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IieJIeH, COAEpXKaHWs, Pe3yiIbTaToB OOy4YeHUss U TpeOOBaHMH K YPOBHIO
TIOATOTOBKHU BBIITYCKHHUKOB.

XuMuieckoe 00pa3oBaHHE, TOJIy4aeMOe BBITYCKHHKaMH 00LIe00pa30BaTeNbHON OpraHW3aluy, SIBISIETCS HEOTHEMIIEMOM
4acThi0 UX 00pa3oBaHHOCTH. OHO CITY)KHT 3aBEpIIAIOIINM 3TAllOM peasi3aliy Ha COOTBETCTBYIOLEM eMy 0a30BOM YPOBHE KITFOUEBBIX
LEHHOCTE!, MPUCYIIMX IIEJTOCTHON CHCTEME XMMHYECKOro 00pa3oBaHMsA. DTH IIEHHOCTH KacaloTCsl MO3HAHUSI 3aKOHOB TPHPOJIBL,
(opMHUpOBaHUsST MUPOBO33PEHHs M OOIIEH KYIbTYpbl YeloBeKa, a TaKKe JKOJOTMYeCKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY
3[0pOBBIO U IPUPOIHOH cpene. Peanusyercs xuMuueckoe oOpa3oBaHHe 0Oy4alOIIUXCsS HAa yPOBHE CPEIHEro oOIiero oopa3oBaHuUs
Cpe/cTBaMM y4eOHOro mpeaMeTa «XHUMUs», COJepKaHHe U MOCTPOSHHE KOTOPOro ONpeleNieHbl B IPorpaMMe MO XUMHHU € y4ETOM
creuurKy HAyKH XUMHH, e€ 3HaYeHHs B TIO3HAHUM MPHUPOJIBI U B MaTepUalIbHON )KU3HH OOIIECTBA, a TAKKe C YYETOM O0IIMX 1eel 1
MIPUHIIMIIOB, XapaKTEePHU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero odmero oopaszosanus B Poccuiickoit @enepanmu.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK urpaer OCO6yIO PpOJIb B COBpeMeHHOﬁ OUBHIIN3allMH, B CO3JJaHUH HOBOM 63.3]31
MaTepualbHOM KyabTypbl. OHa BHOCHT CBOW BKJIaJ B ()OPMUPOBAaHHE PALMOHAIBLHOIO HAYYHOI'O MBIIIICHHS, B CO3JJAHUE 1IEJIOCTHOTO
HPENICTABICHUS 00 OKPYXKAIOIIEM MHpPE KakK O €MHCTBE MMPUPO/IBI U YelloBeKa, KOTopoe (popMHUpyeTcsi B XMMUHM Ha OCHOBE MTOHMMaHHS
BEIIIECTBEHHOI'0 COCTaBa OKPYKAIOIIEro MUpPa, OCO3HAHUS B3aUMOCBS3H MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMM U BOSMO)KHBIMU
00JIaCTSIMH [TPUMEHEHHSI.

TecHO B3auMMONEUCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKAMM, XUMUS CTaja HEOThEMJIEMOH YacTbl0 MHMPOBOM KYJIbTYpBI,
HCO6XO}]I/IMI)IM YCIOBHUEM YCHICITHOI'O TpyAa U )KU3HU KaXKI0ro 4jICeHa O6IIIeCTBa. COBpeMeHHaﬂ XHUMU KaK HayKa CO3uaTeIbHasl, KaK
HayKa BBICOKMX TEXHOJIOTHH HalpaBlicHa Ha pEIIeHHE II00AJIbHBIX MPOOJEM YCTOMYMBOIO pa3sBUTHsI 4EJIOBEUECTBA — CBHIPHEBOM,
SHEPreTUUECKOM, MTUILEBOM, IKOJIOIMYECKOI OE30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B coorBercTBMM ¢ OOIIMMM LENAMHM M HPUHIMIAMH CpeIHEro oOIero oOpa3oBaHMS COAEpKaHHE MpeaMeTa «XUMH»
OPHUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO IIOATOTOBKY OOy4alomuxcs, HEOOXOOUMYI0 UM I BBIPAOOTKH
MHPOBO33PEHYECKIX OPHEHTUPOB, YCIECIIHOIO BKIIOYEHHUS B KHU3Hb COLMYMa, IPOJOJDKEHHS 00pa30BaHMS B PAa3IMYHBIX 00JIACTIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapnsionMu npeaMera « XuMush» SBISIOTCS 0a30Bble Kypebl — «Opranudeckas xumus» u «OOIIas u HeopraHudeckas
XMMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHsI KOTOPBIX SABJISIFOTCSI OCHOBBI 0a30BOMH HAyKH: CHCTEMa 3HAaHMH MO HEOPTaHWYECKON
XMMUH (C BKIFOYCHUEM 3HaHHW 13 OOIlel XUMUU) U OpraHn4Ieckod XxuMun. GopMUpOBaHKE JAHHOK CUCTEMbl 3HAHUN TIPU U3YYeHHU
npeaMeTa odeceunBaeT BO3MOKHOCTh PAaCCMOTPEHHS BCEr0 MHOI000pa3us BEIIeCTB Ha OCHOBE OOLIMX IOHATHH, 3aKOHOB M TEOPHUil
XVMUH.

Crpykrypa comepkanusi Kypca —«OOmIas U HeopraHW4ecKas XUMHS» CHOPMHUpPOBaHA B IPOrpaMMe 10 XHMMHHM Ha OCHOBE
CHCTEMHOI0 IIOAXO0Ja K HM3YYEHHIO Y4eOHOro MaTepuana M OOYCIOBJIEHA HCTOPHYECKH OOOCHOBaHHBIM Pa3BHTHEM 3HAHUH Ha
OIIPEIETIEHHBIX TEOPETUIECKUX YPOBHAX

ITox HOBBIM YTIIOM 3pEHHS B IpeAMETE « XMMHUSD 6a30BOT0 YPOBHS PAaCCMATPUBACTCS H3YUCHHBIN HA YPOBHE OCHOBHOT'O OOIIIET0
00pa3oBaHuUsl TEOPETHIECKNI MaTepuan U (PaKTONOTMIECKUE CBEACHHS O BEIIECTBAX M XMMHUYECKOW peakiu. Tak, B 4aCTHOCTH, B
Kypce «OOmast ¥ HeopraHmdyeckas XUMUs» OOYJaroIMMCsl MPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE NEPHOINYECKOTO
3aKOHA C OOIETEOPETHUECKUX U METONOIOTNIECKUX TTO3ULNH, ITy0Xe MOHITh HCTOPUYECKOE N3MEHEHNE (DYHKIMH 3TOr0 3aKOHA — OT
obo0mmaromiei 10 OOBSCHIIONIEH 1 IPOrHO3UP YIOIIEH.

Ennnas cucrema 3HaHUH O Ba)KHEHIINX BEIECTBAX, MX COCTaBE, CTPOCHHH, CBOMCTBAX W IPUMEHEHHUH, a TAKKE O XUMHUIECKUX
PEaKIusIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX NMPOTEKaHMs JOMONHIEeTCs B Kypce 11 Kiracca 3nmeMeHTaMH COAEpKaHWS, UMEIOIIMU
KYJIbTYPOJIOTMIECKUH M MPUKIATHOW XapakTep. DTH 3HAHWS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3H XUMHH C IPYTMMH HayKaMH,
PaCKpBIBAIOT €€ POJIb B ITO3HABATEILHOM M PAKTHIECKON JIESITEIbHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBAXKEHUSI K TIPOLIECCY
TBOpUYECTBA B OOJACTH TEOPHH U NMPAKTHUECKHUX MPWIOKCHWH XMMHH, MOMOTAIOT BBITYCKHHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO H
JIMYHOCTHO 3HAYNMBIX POOJIEMaX, CBSI3aHHBIX ¢ XUMHEH, KPUTHIECKH OCMBICIMBATH MH(OPMAIMIO U TIPUMEHSTH €€ IJIs TOTIOTHEHNS
3HAHWH, PEIICHUS] MHTEIUIEKTYaJIbHBIX U IKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKHX 33/1a4. B 11e1om coneprkanue yaeOHOTO mpenmera
«XUMHSD» AAHHOTO YPOBHS HM3YYEHHsS OpPHMEHTHPOBAHO Ha (OPMHPOBAHHME y OOYHYAIOIIMXCS MHPOBO33PEHUECKOH OCHOBBI JUIS
MOHMMaHUA (QUIOCOPCKUX HIEH, TAaKUX KaK: MaTepUalIbHOE €AMHCTBO HEOPTaHWYECKOr0 M OPTaHWIECKOr0 MHpPA, OOYCIOBICHHOCTD
CBOMCTB BEIIECTB X COCTABOM M CTPOCHHEM, [T03HABAEMOCTh IPUPOAHBIX SIBICHUH IMyTEM AKCIIEPUMEHTA M PEIICHHs POTHBOPEUNH
MEXIy HOBBIMHU (paKTaMy M TEOPETHUECKUMH NPEANIOCHUIKAMHU, OCO3HAHHUE POJIM XMMHUH B PEIICHUH HKOIOTMUECKHUX MPOOJIEM, a TAaKXKe
poGiieM cOepeXeHuUs! SHEPTETHIECKUX PECYPCOB, CHIPHS, CO3/IaHMS HOBBIX TEXHOJIOTHI M MATEPHAIIOB.

B rutane perenus 3a1a4 BOCOHTaHUS, Pa3BUTHS M COLMATIM3ANNH 00y4aroIUXcsl NPUHITHIE IPOrPaMMON MO XUMHH MOAX OB
K ONpeNeNeHHI0 COJEpKaHUsI M TOCTPOCHHUS NMpeAMeTa MpeayCMaTpUBaroT (POPMUPOBAHHE YHHUBEPCATIHHBIX yIeOHBIX IEHCTBHH,



nMeromyx 0a30Boe 3HAUCHUE JUIS PA3JIMYHBIX BHOB ACATEIBHOCTH: PELICHHs IPoOJIeM, ITOMCKa, aHaIu3a U 00paboTKN MH(OpMAIHH,
HEOOXOANUMBIX [UIi NPUOOPETEHUs] ONbITa MPAKTHYECKOM W HCCIIENOBATENILCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
TIO3HAHUU XUMUH.

B mpakTuke mperogaBaHus XMMUHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, TaK M Ha YPOBHE CpPEIHETO OOIIero
00pa3oBaHus, TPH OINPEIETICHUHN COJEPKATENPHON XapaKTepUCTHKU LeJied M3ydeHHsl IMpeAMeTa HaIpaBJICHHEM IEepBOCTENEHHOMH
3HAYMMOCTH TPAAWIMOHHO TNPHU3HAETCS (POPMUPOBAHME OCHOB XMMHYECKOH HAYKH KakK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
MIPAaKTHYECKOH JEATETHHOCTH YEIOBeKa W KaK OHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJAbTYphl. C METOOMYECKO TOUKH 3pEHHS TaKoi
MOAX O K ONPEAEIECHHIO 1eNIei U3yUeHHs PEMETa SIBISICTCS BIIOJTHE ONPABAaHHbBIM.

CoryacHO JaHHOM TOYKE 3pEHUsI INIAaBHBIMH 1IEJISIMU U3Y4eHHUs TpeaMeTa « XUMUs» Ha 0a30BOM YPOBHE SIBIISIFOTCSI:

e  (opMHpPOBaHHE CHCTEMBI XMMUYECKHX 3HAHMI KaK Ba)KHEHILEHW COCTABIIIOIIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, B
OCHOBE KOTOpOH JIe)KaT KITIOYEBbIE MMOHATHS, (hyHAaMEeHTaIbHbIE 3aKOHBI M TEOPHU XMMUH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE
Y TIOHUMAaHUE CYIIHOCTH JOCTYITHBIX 0000IICHNI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIIEHHE C NCTOPUEN X pa3BUTUS
U CTaHOBJICHUSI;

e  (opMHpOBaHHUE U Pa3BHUTHE MPEICTABICHUI O HAYYHBIX METO/aX MMO3HAHMS BEIIECTB M XUMHYECKUX Peakinii, He0OXO0IMMbIX
JUISl IPUOOPETEHNs] YMEHUH OPHEHTHUPOBATHCS B MHUPE BEIIECTB M XMMUYECKHX SBIICHUH, UMEIOIIMX MECTO B MPUPOJE, B
MIPaKTHYECKOH U MOBCEHEBHOM KHU3HHU;

®  pa3BHUTHE YMEHHH M CIIOCOOOB JEATEIHLHOCTH, CBS3aHHBIX C HaOIIO/IeHHEM M OOBSICHEHMEM XUMHYECKOTrO SKCIEpUMEHTa,
COOJTI0/IEHHEM TIPaBHII OE30ITaCHOT0 OOPAILEHHUS C BEIIECTBAMH.

Hapsiny ¢ aTuM, comeprkaTenbHas XapaKTepHCTHKA 1Ieel U 3a7a4 u3ydyeHus NpeaMera B MporpaMMme Mo XMMHU YTOYHEHa U
CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMHU NPHOPHTETaMHU B CHCTEMe CpeaHero obiero odpaszoBanus. CerofHs B MpenoaaBaHun
XMUMUHM B OOJblIeW CTENEeHH OTAAETCS IMPEANOYTEHHE MPAKTHYECKOW KOMIIOHEHTE COZEp)KaHus O00y4eHHs, OpHEHTHPOBAHHOW Ha
NOATOTOBKY BBIMYCKHHMKA 00LIe00pa30BaTeNbHON OpraHu3alyy, BIAJCIOIIEro He Ha0OpOM 3HaHHMH, a (YHKIMOHAIBHOM
T'paMOTHOCTBIO, TO €CTh CHOCO68.MI/I 1 YMCHUAMHU aKTUBHOI'O IOJTYYCHUA 3HAHUU U IMPpUMEHECHUA UX B peam)Hoﬁ JKU3HU IJI0 peIICHUA
NPaKTHYECKUX 3a/a4.

B cBsi31 ¢ 3TUM NIpH U3Y4EHHH MpeaMeTa « XUMUs» TOMHUHUPYIOIIee 3HaYeHHE TPUOOPETAIOT TaKKe LeNH U 3a]]a4l, KaK:

ajantanys oOy4aroumMxcs K YCJIOBHSM JMHAMHUYHO Pa3BHUBAIOLIETOCS MHpPa, (OPMHPOBaHME WHTEIUIEKTYAJIBHO Pa3BHTON
JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHUIO, COTPYJHHYECTBY, CAMOCTOSTEIBHOMY IPHHSTHUIO I'PAMOTHBIX DEIIEHWI B KOHKPETHBIX
KHU3HEHHBIX CUTYalLlUsIX, CBA3aHHBIX C BEILIECTBAMM U UX IIPUMEHEHHEM;

(dopmMupoBaHHe y 00YJAIOIINXCA KIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIICTCHLMH), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE VIS
Pa3IMYHBIX BUOB JEATEIBHOCTH: PEIICHNU Ipo0IeM, IIOUCKa, aHaIu3a U 00paboTKH MHPOpMAaUH, HEOOXOAUMBIX IS IPUOOPETEHHS
OIIBITa JAESATEIBHOCTH, KOTOpasl 3aHMMAacT Ba)XHOE MECTO B IO3HAHMM XUMMH, a TAKKE ISl OLIEHKU C MO3UIMHA IKOIOTHYECKOU
0e30I1aCHOCTH XapakTepa BIMSIHHSA BEIIECTB U XMMHUYECKHX [IPOLIECCOB Ha OPTaHU3M YeJIOBEKa U IIPUPOAHYIO Cpely;

pa3BUTHE MO3HABATENbHBIX WHTEPECOB, WHTEIUIEKTYalbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOYJalOIMXCs: CIIOCOOHOCTH
CaMOCTOATENBHO NPHOOPETaTh HOBBIE 3HAHUS I10 XMMHHU B COOTBETCTBHU C )KU3HEHHBIMH IOTPEOHOCTIMH, HCIIOIb30BaTh COBPEMEHHBIE
uH(OpPMaMOHHBIE TEXHOJIOTUH I IIONCKA U aHaIM3a y4eOHOH U HaydHO-TIOMYIAPHONH HHPOPMAIMH XUMHYECKOTO COACPIKAHMUS;

(bopMHpOBaHHE U Pa3BUTHE Y 00YYAIOIIUXCS aCCOLUATUBHOTO M JIOTHYECKOT0 MBIIIIEHHs], HAOMI0AaTeNbHOCTH, COOpPaHHOCTH,
AKKypaTHOCTH, KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH ITAHMPOBAHUHU U IIPOBEACHUN XUMHUIECKOT0 SKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOy4alomuxcs YOeKIEHHOCTH B T'yMAaHHCTHYECKOH HAIlPaBICHHOCTH XUMHH, €€ Ba)KHOW POJHM B PEIICHUH
r7100aIbHBIX TPOOJIEM PalMOHAIBHOIO MPUPOIONOIb30BAHMSA, MOMOJHEHNS YHEPTETHIECKUX PECYpPCOB M COXPAHEHHS MPHPOJHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepeXHOro OTHOLIEHHS K NPHUPOIE M CBOEMY 3I0POBBIO, A TaKkKe MPUOOPETEHHS OIIBITa
UCTIONb30BAHMS TOJyYEHHBIX 3HAHUN JUTS NPUHATHSA TPAMOTHBIX PEIICHUH B CUTYAIMSIX, CBA3aHHBIX C XUMHYECKUMH SIBIICHUSIMH.

B yueOHOM 1maHe cpeaHero odmiero 00pa3oBaHus MpeAMET « XUMHEsD» 0a30BOT0O YPOBHS BXOIUT B COCTAB MPEIMETHOW 00JIaCTH
«EcTecTBeHHO-HayYHBIE IPEAMETHI.

Oo1m1ee 9nCIIo YacoB, OTBEIEHHBIX IS M3YIEHUs XHMHH, Ha 0a30BOM ypOBHE CpeTHET0 00IIero oopa3oBanus, cocTaBiser B 11
knacce — 34 gaca (1 gac B Henelmo).

COJEPKXAHUE OBYUYEHUS

11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMUS
TeopeTnuyeckne 0CHOBbI XHMHH
XUMHUUECKU 3reMeHT. AToM. Sapo aroma, W30TOMBL. DIIEKTPOHHAs O0ONOYKA. DHEPreTHUECKHE YPOBHH, ITOIYPOBHH.
ATOoMHBIE opbuTany, S-, p-, d- smemMenTs. OCOOGEHHOCTH pacrpe/eneHns JEKTPOHOB 110 OPOUTAISIM B aTOMax SJIEMEHTOB TIEPBBIX
YeTHIPEX IEPUOIOB. DIEKTPOHHASI KOHPUTYpaIHs AaTOMOB.
[epromuaeckutii 3axoH u [leproamaeckas cucrema xumrdeckux dmeMerToB J[. Y. Menneneea. CBS3b IEPHOANIESCKOTO 3aKOHA
u [lepuoanueckoii cucreMsl XUMHYECKUX 31eMeHToB J]. 1. MenneneeBa ¢ COBpeMEeHHOM Teopreii CTpOSHHMS aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYNIAM M IIepHoiaM. JHaUeHHE
TIEPHOANIECKOT0 3aKOHA B Pa3BUTHN HAYKH.
Crpoenne BemecTBa. XHWMHYECKass CBA3b. Buapl XUMHUYECKOW CBA3M (KOBaJIeHTHAs HEMONSApHAs W IONSpHAs, HWOHHAS,
MeTajuTyeckas). MexaHn3mbl 00pa30BaHMs KOBAJICHTHOW XMMHYECKOH cBsA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIH). Bonopoxnas
cBs13b. BanenTHOCTH. DnekTpoorpruuarensHocTh. CTeneHb OKucaeHns. VIOHbI: KaTHOHBI M aHHOHBI.



BemecTtBa MONEKYIAPHOrO U HEMOJNEKYIISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTABa BEIIECTBA. THIIBI KPUCTAIIINYECKUX
pemeéToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPHCTAIIIMUECKON PEIIETKH.

IlonsiTHE O MUCTIEPCHBIX cUcTeMaX. ICTUHHBIE U KOJITOMHBIE PacTBOPLI. MaccoBasi 10 BEILECTBA B PACTBOPE.

Knaccudukanms Heopranmdeckux coennHeHHH. HomeHKiaTypa HeOpraHWYecKMX BellecTB. [ eHeTHueckas CBS3b
HEOPraHMYECKUX BEILECTB, MPUHAIISKANINX K PA3IMYHBIM KJIACCAM.

Xumnaeckast peakis. Kiraccnpukanust XUMUYECKUX PEaKIUii B HEOPraHNIEeCKON ¥ OPraHNYeCKOW XUMHH. 3aKOH COXPaHEHUS
MAaccChl BEILECTB, 3aKOH COXPAaHEHHS U MPEBPALICHUS JHEPTUH NPH XUMHUYECKUX PEaKIHAX.

CkopocTh peakuud, e€ 3aBUCUMOCTh OT Pa3NMuHbIX (pakTopoB. OOpaTMMble peakuun. XUMHYecKoe paBHOBecue. dakTopsl,
BIIMSIOIIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Tpunmun Jle [aTtense.

Dnexrponurudeckas aucconmarys. CuiibHble M ciaOble dmekTpoiuThl. Cpena BOIHBIX PAacTBOPOB BELIECTB: KHCTAs,
HeUTpasbHasi, MeJ0YHas.

OKUCITUTENBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU.

DKcneprMeHTaIbHbBIE METOAbI M3YUEHHsl BEIIECTB M MX IpeBpallleHuil: neMoHcTparms Tabmun «lleprommyeckas cucrema
xuMmmudeckux anemeHtoB J[. M. MeHpaeneeBay, W3ydeHHE MOJEICH KPUCTAJUIMICCKUX PEIIETOK, HAONIONCHHE W OIMHCaHUC
JIEMOHCTPAIMOHHBIX U Ja00PaTOPHBIX OIBITOB (Pa3iioKEeHHE MEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUHN KaTaln3aTopa, ONpeAeIeHHe CPebl
pPacTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCAJIBHOTO MHIMKATOPA, PEaKIUH HOHHOrO OOMEHa), MPOBENCHHE MPAaKTUUECKOH padoTh
«BrnusiHME pa3nMYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIHN».

Pacuérnble 3a1aum.

Pacuétel mo ypaBHEHHSM XUMHUYECKMX PEaKIHH, B TOM YMCIE€ TEPMOXHMHUUYECKHE Pacy€Tbl, pacd€Thl C HCIOIb30BAHUEM
TIOHATHS «MAacCOBasi 107 BELLIECTBAY.

Heoprannueckasi xummus

Hewmerassl. [Tonoxxenne HemeraiioB B [lepuoanueckoii cucreme xuMuieckux iaementos Jl. . MenzeneeBa u ocoOeHHOCTH
cTpoeHHsi aToMOB. DH3MYECKHEe CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETaJUIOB (Ha MpuMepe KHCIopoaa, cepbl, docdopa u
yrieposa).

XUMHYECKUE CBOWCTBA BKHEHIIIMX HEMETAIUIOB (I'aJIOreHoB, Cepbl, a30Ta, Gochopa, yriiepoaa U KpeMHHS) U UX COCMHEHHUN
(OKCHIOB, KMCIIOPOJICOIEPIKAIINX KHUCIOT, BOJOPOJHBIX COEANHEHUIA).

IIpuMeHeHne BaKHENIIMX HEMETAIIOB U UX COSAMHEHUH.

Merainbl. [Tonoxxenne merayoB B [lepuoanueckoit cucreme xumudeckux aementoB J[. M. Menneneea. OcobeHHOCTH
CTPOEHHUSI DJEKTPOHHBIX 000JO4YeK aroMoB MetaiioB. OOmme ¢usnyeckue cBokcrBa wmerayuioB. CrulaBbl  METaJIOB.
DNEeKTPOXUMUYECKUN P HAIPSDKEHUH METaJIIOB.

XUMHUECKHE CBONCTBA BAXHEUIINX METAJUIOB (HATPHUM, KajaUi, KaJbIid, MarHUH, aTIOMUHHUH, [IMHK, XPOM, JK€Ie30, MeIb) U
HX COEAVHEHUH.

OO01me crocoObl monydeHus: MetaiioB. [IpuMeHeHne MeTasioB B ObITY M TEXHUKE.

DKCcnepUMeHTAIbHBIE METO/Ibl M3YUEHHs BEIECTB M UX IPEBPAILCHUI: N3y4eHHe KOeKIMK « MeTalulbl U CIuiaBbDy, 00pa3IioB
HEMETAJUIOB, pEIICHHE OSKCIEPUMEHTANBHBIX 3aJ[a4y, HaONlIo/IeHHE M OIMUCAHHE JAEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(B3auMozeHCTBIE THAPOKCHUIA ATFOMUHUS C PACTBOPAMHU KUCIIOT U IIeNI0Yel, KaueCTBEHHbIE PEaKIMU Ha KAaTHOHBI METAJIIOB).

Pacuérnble 3amaun.

Pacuérsl maccel BemiecTBa WM 00BEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH OOBEMY OIHOTO M3
YUYaCTBYIOLIMX B PEAKIUH BEIIECTB, pacu€rhl Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIMH, €CIIH OJHO U3 BEILECTB
nMeeT IPUMECH.

XuMHUA ¥ KU3Hb

Pons xumum B 0OeCTIEYeHUH 3KOIOTMIECKOM, SHEPTeTHIECKON U MUIIEeBOH 0e30IMacHOCTH, pa3BUTHH MenuIuHbL. [loHsTre o
HAyYHBIX METO/aX IMO3HAHMS BEIIECTB U XUMHUICCKUAX PEAKIIHA.

[IpencraBnenns 06 0ONTMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOTYICHNS BAKHEHIIINX BEIIECTB.

UenoBek B MUpPE BEIIECTB M MaTEPUANIOB: BaKHEHINNE CTPOHUTENbHBIE MAaTEPHUANbI, KOHCTPYKIIMOHHBIE MaTepPHalbl, KPACKH,
CTEKJI0, KepaMHKa, MaTepHabl sl SJIEKTPOHUKH, HAHOMATEPHAJIbl, OpTaHMYECKHE M MUHEPAIbHBIE YI0OpEHUS.

XuMUS U 3I0POBBE YEIOBEKA: MpaBWIIa MCIIOIH30BAHMS JIEKAPCTBEHHBIX MPENapaToB, IpaBmiIa 6€30MacHOrO MCIOIB30BAHUS
IpernapaToB OBITOBOW XMW B TIOBCETHEBHOM JKU3HU.

MexXnpeaMETHBIE CBSI3H.

Peanmzanust MEXIpeIMETHBIX CBA3EH NpU M3YISHUH O0IIeH M HEOpraHWYecKor XuMur B 11 Kiracce oCyIIecTBISeTCS depes
HCIIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M TMOHATHH, SBIISIOMINXCS CUCTEMHBIMH JUTSI OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYIHOTO IHKJIA.

OOmumie ecTecTBEHHO-HAYYHBIC ITOHATHS: HAYYHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHaji3, CHHTE3, KIACCH(UKAIWI,
MIEPUOTUYHOCTE, HAOMIOICHNE, SKCIIEPUMEHT, MOJCTTUPOBAHNE, H3MEPEHHE, SIBIICHIIC.

®dusuka: MaTepHs, SHEprus, macca, aToM, SJIEKTPOH, IMPOTOH, HEUTPOH, HOH, H30TOI, PaJHUOAKTHBHOCTb, MOIEKYNa,
SHEPreTUYECKHH ypOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHWE BEIECTBA, (DM3MUYECKHE BEIWYWHBI M COUHUIBI HX
HU3MEPEHUs], CKOPOCTb.

Bronorus: knerka, opranusM, SKOCHCTEMa, Onocepa, Makpo- M MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OPraHnu3Me.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOBI, ITOJIE3HBIE HCKOTIAEMBIE, TOIIIMBO, PECYPCHI.



TexHomorus: XUMHYCCKas1 MMPOMBINUICHHOCTD, MCTAaJUTyprus, MMpon3BOJACTBO CTPOUTCIIbHBIX MaTepuaioB,
CEIIbCKOX03SIHCTBEHHOE IMPpOU3BOACTBO, IHUIICBAsA MPOMBIIIICHHOCTD, (I)apMaHeBTI/I‘leCKaSI MOPOMBINIUICHHOCTh, ITPOU3BOACTBO
KOCMCETHUYCCKHUX IIPLCIIapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTECPUAIOB, SJICKTPOHHAS IPOMBIIIIVICHHOCTh, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA BA30BOM YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBIuBaeT TPEOOBAHUS K PE3YabTaTaM OCBOCHHS 00yJIaOIIUMUCS IPOTPaMM CPEITHET0 00IIEero 00pa3oBaHUs
(IMYHOCTHBIM, METAIPEIMETHBIM M IMPEIMETHBIM). HaydHO-METOMUYEeCKOH OCHOBOH I pa3pabOTKH IUIAHUPYEMBIX Pe3yIbTaTOB
OCBOCHHS MIPOTPAMM CPEIHET0 O0IIEro 00pa3oBaHuUs SBISIETCS CUCTEMHO-ICSITEITBHOCTHBIA TTOIXOI.

B coOTBeTCTBHM C CHCTEMHO-ICATECIBHOCTHBIM MOAXOIOM B CTPYKTYpE JHUYHOCTHBIX PE3YITATOB OCBOCHHS MpEaAMETa
«XuMHusD» Ha YPOBHE CPEIHET0 00IIEro 00pa30BaHUs BBIICICHBI CIICAYIOIAE COCTABIISIONIHE:

0CO3HAHHUE 00YYAIOIIUMUCS POCCUHCKON TPaXKTaHCKOW UICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIpeIeICHHUIO;

HAJIMYME MOTHUBAIMU K O0YUYCHUIO;

LIeJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUH TUYHOCTH HA OCHOBE KITFOUEBBIX IICHHOCTEH U HCTOPUYCCKUX TPAIHUITUI
0a30BOi1 HAYKH XHMUM;

TOTOBHOCTH U CITOCOOHOCTH 00yUAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH IICHHOCTHO-CMBICTIOBBIMU YCTAHOBKaMH,
MIPUCYIUMH IEIOCTHON CHCTEME XUMHUYECKOI0 00pa30BaHHS;

HaJIMYUEC MpaBOCO3HAHUSA IKOJIOTUYECKON KyJ'[])TypI)I u CHOCO6HOCTI/I CTaBUTb LEIIU U CTPOUTD )KU3HCHHBIC IUIaHbI.

JInuHOCTHBIE PE3YIbTATBI OCBOCHUA IPEAMETA «XHUMUS» JOCTUT'AOTCA B €JUHCTBEC yqeGHoﬁ M BOCIIMTATEILHOM JACATCIIBHOCTHU
B COOTBETCTBHUHU C FyMaHI/ICTI/I‘{eCKI/IMI/I, COHI/IOKyJ'II)TyprIMI/I, }lyXOBHO-HpaBCTBeHHI)IMI/I HEHHOCTJAMU U HAcCaIaMU pOCCHﬁCKOFO
TpaXxJaHCKOI'O O6LL[€CTBa, MPUHATHIMU B 06LHGCTBG HOpMaMH 1 ITpaBUJIaMU MOBEICHUAA, CHOCO6CTBy}OU_[I/IMI/I IporeccaM CaMOITO3HaHMs,
CaMOpa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHU A JINYHOCTU O6y‘IaIOHlPIXCﬂ.

JInyHOCTHBIE pe3yabTaThl OCBOCHHS TpeAMeTa «XUMHSD» OTpPaKaroT C(HOPMHUPOBAHHOCTH OIBITA IO3HABATENLHOW H
MPaKTHYECKOH AESTEIHHOCTH 00YYaIONIMXCS 110 peaIn3aliy IPUHSATHIX B 00LIECTBE [IEHHOCTEH, B TOM YKCIIE B YaCTH:

1) rpasknaHCcKOro BOCIUTAHMSA

0CO3HaHHsI 00YYAIOIIMMHKCS CBOMX KOHCTUTYLIMOHHBIX TPaB U 00S3aHHOCTEH, yBaYKEHHS K 3aKOHY U [IPABOIOPSIKY;

MIPEJCTABIICHUS O COLMATBHBIX HOPMaX U MpaBMIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATENHOCTH MPH CO3JaHMM YYeOHBIX IPOCKTOB, PEIICHHH Y4eOHBIX |
[T03HABATENBHBIX 33/1a4, BBHITIOJIHCHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY M apTyMEHThl JIPYruX MPH aHAJIW3e Pa3jIMYHbIX BHIOB
yueOHOM JIesITeNbHOCTH;

2) NaTPUOTUYECKOr0 BOCTIUTAHMSA .

LIEHHOCTHOT'O OTHOIIEHHS K HCTOPUIECKOMY U HAYJHOMY HACJIEUIO OT€UECTBEHHON XUMHUM;

YBaXEHUsI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO IIPUMEHEHUSI XUMHH, OCO3HAHHS TOTO, YTO JOCTHKEHHUS
HAyKH €CTh PE3YJIbTAT UINTENbHBIX HAOIIOJCHHH, KPOMOTIUBBIX JKCIEPUMEHTAIbHBIX IMOMCKOB, IIOCTOSHHOTO TpyAa YYEHBIX U
MIPAaKTHUKOB,

WHTEpeca U MMO3HABATEIHHBIX MOTHBOB B TIONYUYEHHH M IOCIEAYIOIIEM aHAIM3e WHPOPMALIUN O MEPEeJOBHIX JIOCTHKEHUSIX
COBPEMEHHOM OTE€YECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STHIECKOTO ITOBEICHIIS,

CIIOCOOHOCTH OIEHWBATh CHUTYallH, CBS3aHHBIE C XHUMHYECKHIMH SBICHUSMH, W TPHHAMATh OCO3HAHHBIE pEIICHUS,
OpPHEHTHUPYSICh HA MOPAITFHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE TOBEIEHWE M TOCTYIKH CBOWX TOBApPHUIIEH C TO3WIMI HPABCTBEHHBIX W IPABOBBIX HOPM H
0CO3HAHME TOCIEACTBUI 3THX MTOCTYIIKOB;

4) popMupoBaHus KyJIbTYPHI 310POBbS:

MOHUMAaHHUS IIEHHOCTeH 370poBoro m Oe3omacHOro o0pasza JKW3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3MUYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

COOJFO/ISHS TIPABHII O€30IIaCHOTO OOpAIIEHHSI C BEIIECTBAMHE B OBITY, IIOBCETHEBHOM KU3HU U B TPYIOBOH NS TEIHHOCTH,

TTOHUMAHUS [IEHHOCTH IPABII WHIMBHIYATHHOTO M KOJJICKTHBHOTO O€30MAaCHOTO IMOBEICHHS B CHUTYAIIHSIX, YrPOXKAIOMINX
3/I0pPOBBIO U KU3HU JIIOJIEH;

0CO3HAHMS MOCIIEICTBUIA 1 HEMIPHUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS AIKOT OIS, HAPKOTUKOB, KYpEHUS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKATHBHON KOMITETCHTHOCTH B y4eOHO-MCCIIENOBATENBCKON AEITEIEHOCTH, OOIIECTBEHHO MOJE3HOH, TBOPUECKOH U
PYTUX BAIAX ACATCIHHOCTH,

YCTaHOBKH Ha aKTHBHOE YJaCTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 CONMAIBLHON HATPAaBICHHOCTH (B paMKax CBOETO Kiacca,
IIIKOJIBI);



HHTEpeca K MPAKTUUECKOMY U3yUEHUIO PO ECcCHil pa3InIHOr0 PoJia, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUH
10 XMMUWY;

YBa)KEHUs K TPYAY, THOASIM TpyZa U pe3ynbTaTaM TPyAOBOM JeSATENbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBHUIIyaIIbHOH TpaeKTOpuM oOpa3zoBaHus, Oymymied mpodeccnn M peanuzanuu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U IOTPEOHOCTEH 00IIIecTBa;

6) 3K0JI0rN4YeCcKOro BOCIIMTAHMS

9KOJIOTMYECKH I1eJIECO00Pa3HOro OTHOIIEHHMS K IIPUPO/IE, KaK NCTOYHUKY CYIIECTBOBAHMS KU3HH Ha 3eMie;

MMOHUMaHHUS TII00aIEHOT0 XapaKTepa SKOJIOTHYECKHUX MPOOJIEM, BITUSIHUS SKOHOMHYECKHX TPOIIECCOB HAa COCTOSTHUE PUPOIHON
U COLUAJILHON CPEIIBI;

OCO3HaHHMs HEOOXOIMMOCTH  HCHONB30BAaHUS  JOCTW)KEHHMH XUMHM JUIS  DPEHICHHS  BOIPOCOB  PAlOHAIBHOTO
MIPUPOAOIOIb30BAHUS;

AaKTUBHOTO HENpUATUS JEHCTBUM, NPHHOCAIIMX Bpel OKpYXKaloolled MpUpPOAHOM cpene, YMEHHs TpOrHO3UPOBaTh
HeOJIaronpusATHBIE SKOJIOTHYECKHE TIOCIIEeICTBUS MTPEAIPHHUMAEMBIX JEHCTBUH U TIPEIOTBPAIIATh UX;

HalIW4Ms pa3BUTOIO 3KOJIOTMYECKOIO MBIIUICHNS, AKOJIOTMYECKOW KYIbTYpHl, OIBITA JAEATEIBHOCTH 3KOJIOTHYECKOU
HAIPaBJICHHOCTH, YMEHUsI pyKOBOJICTBOBAThHCSI UMM B ITO3HABATEIHHONW, KOMMYHHKATUBHONW U COIMAIbHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO TIPOTHBOCTOSATH UACOJIOTUU XeMOpoOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOMN
MIPAKTUKU;

MOHUMaHHS CIEU(PUKN XUMHU KaK HayKH, OCO3HAaHHUs €€ ponu B (JOPMHUPOBAHMU PAIMOHAIBLHOIO HAYYHOTO MBIIIICHHS,
CO3JJaHMH IIEJIOCTHOTO TPENCTABJICHHS 00 OKpYXarolleM MHUpe Kak O €JUHCTBE NPUPOIbI U 4YENOBEKa, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH M PElICHHU MPOOJIeM COXPAHEHHUs IIPUPOAHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOH 3HAYMMOCTH XMMHHM JUIsi COBPEMEHHOHN IMBIWIM3ALMK: B €€ I'YMaHHUCTHYECKOW HANPaBICHHOCTH M
BRXHOH pOJM B CO3/aHMM HOBOM 0a3bl MaTepHaJBbHOM KYJBTYPbI, PEIICHWH TIIIO0ATBHBIX MNpPOOJIEM YCTOWYHMBOIO Pa3BUTHS
YeJOBEYECTBA — CBIPHEBOM, JHEPreTHUECKOM, MUIIEBOW M 3KOJOIMYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAMIMHBI, OOECTIEYEeHHH
YCIIOBHI YCIEUIHOrO TPY/Aa ¥ SKOJIOTHUECKH KOM(OPTHOM )KU3HU KaXKI0r0 WieHa 00IecTBa;

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: MOHHUMAHHs CYITHOCTH METOZOB IO3HAHHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BATH TOJIydaeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MUPa U MPOUCXOJSIIUX B HEM
W3MEHEHHH, YMEHHS JieJaTh 0OOCHOBaHHBIC 3aKJIIOUEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAaHHBIX C LSO TTONydeHUsI
JIOCTOBEPHBIX BBIBOZIOB;

CHOCOOHOCTH CAMOCTOSITEIBHO UCITONIb30BATh XUMHUYECKUE 3HAHUS JJIs PEILISHHS TPO0JIeM B pealibHbIX dKU3HEHHBIX CUTYAIMAX;

HMHTEpEca K IO3HAHUIO U UCCIIEN0BATENIbCKON JESITEbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHMIO M CaM000pa30BaHHIO, K AaKTHBHOMY IOJIy4EHHIO HOBBIX 3HAHHUIT 11O
XMMHUH B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTSIAMU;

HHTEpeca K 0COOCHHOCTSM TPY/a B pa3InuHbIX cepax mpodeccnoHabHOM NesTeNbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yNbTaThl OCBOSHUS Y4€OHOro peaMeTa « XUMUs» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIe 11 (HOPMUPOBAHUS MHPOBO33PEHHS OOYYAIOIIMXCA MEKAUCHHUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHAayYHBIE
HOHATHS, OTPa’KArOLIHe LEIOCTHOCTh HAYYHOM KapTHHBI MHPa M CHEIH(HKY METONOB MO3HAHUS, UCIONB3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SIBICHHUE, MPOLECC, CHCTEMA, HAyIHBIH (DaKT, IPHHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIEOBaHNE, HAOMIOICHNE, U3MEPEHHUE, SKCIIEPHIMEHT U JIPYTHE);

YHHUBepCalbHbIE yaeOHbIe NeiicTBUS (TI03HABaTENbHBIC, KOMMYHUKAaTUBHBIC, PETYIITUBHEIE), 0OecTieynBaromye (opMupoBaHme
(YHKIMOHAIEHOM I'PaMOTHOCTH M COLMATBHON KOMIIETCHIIMH 00yJatOIIIXCsl;

CHOCOOHOCTH 00YYaIOIINXCS HCIIONB30BaTh OCBOCHHBIE MEX IUCIIUIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHNUS 1 YHUBEPCAIbHBIE
yaeOHbIe JeHCTBUS B IO3HABATEIHHOM U COITMATBHON TPaKTHKE.

MeranpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCATbHBIMH YUEOHBIMY TO3HABATEIbHBIMY, KOMMYHHUKAaTHBHBIMHU
U PETYIATHBHBIMU JICHCTBHAMHU.

OBgJjajeHne yHUBEPCATbHBIMH Y4eOHLIMHU NO3HABATEIbHBIMH 1CHCTBUAMU:

1) 6a30BbIe JoruvecKue aeficTBUs:

CaMOCTOATENBHO (DOPMYIINPOBAThH U aKTYAJIM3UPOBATh IPOOIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OIIPEIETAT e AEATeIbHOCTH, 3a4aBasi HapaMeTpsl U KPUTEPUH UX JOCTIDKEHHS, COOTHOCHTh PE3YNIbTATHI IESTEIFHOCTH C
MIOCTABJICHHBIMH LIETISIMU;

WCTIONB30BaTh NPH OCBOCHUM 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIIICHUS — BBIIEISTh XapakKTEpHBIC NMPH3HAKK MOHIATHH H
YCTaHaBIIMBAThH UX B3aMMOCBSI3b, HCIIONB30BaTh COOTBETCTBYIONIHE IIOHATHS ISl OOBSICHEHNUS OT/IENBHBIX (haKTOB U SIBIICHUI;

BBIOMpATh OCHOBAHUS W KPUTEPHH JUTS KITACCH(UKALNH BEIIECTB M XMMUYECKHX PEAKIIHH;

YCTaHABIIMBATH IPUYNHHO-CIICICTBEHHBIC CBA3M MEX/y H3y9aeMbIMH SIBICHUSAMH;

CTPOUTD JIOTHYECKUE PacCyX/IeHNs (MHIyKTUBHBIE, IeAYKTUBHBIE, 110 aHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS
B PacCMaTPUBAEMBIX SIBICHUSIX, (OPMYIINPOBATH BHIBOIBI U 3aKITIOUCHHS;



HNPUMEHSATH B IIPOLIECCE MO3HAHUS, UCTIONIb3yEMbIC B XUMHHU CUMBOJIMYECKHE (3HAKOBBIC) MOJICITH, TPE0OPa30BbIBATH MOJICIIbHBIC
MPENCTaBIICHUS — XUMUYECKUH 3HAK (CUMBOJ) 3JIeMEHTa, XUMHUUYecKas (opMyna, ypaBHEHHE XUMHUYESCKON PEaKIUH — MPU PELICHUH
Y4EeOHBIX MMO3HABATEIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSATh Ha3BaHHbIC MOJICNbHbIC MPECTABIICHHS IS BBIIBICHHUS XapaKTePHBIX
MPU3HAKOB M3Y4aeMBbIX BEIIECTB U XUMUUYECKHX PEAKIIUHL.

2) 6azoBbIE HCCJIEI0BATEIbCKHE eCTBUS:

BJIaJICTh OCHOBaMH METOJIOB HAyYHOT O MO3HAHHMS BEIICCTB M XUMUYECKUX PEaKIHii;

(bOpMyYITUPOBATH LEIH U 38]1a9H UCCIISIOBAHUS, UCTIONIb30BATh MOCTABIICHHBIE K CAMOCTOSTENHHO CHOPMYIHPOBaHHBIC BOIPOCHI
B Ka4eCTBE HHCTPYMEHTA MO3HAHKS M OCHOBBI [Tl YOPMHUPOBAHHUSI TUITOTE3BI MO MPOBEPKE MPABUILHOCTH BHICKA3bIBAGMBIX CYXKICHHIA;

BJI4JICTh HABBIKAMU CAMOCTOSITCIIBHOIO TUTAHHUPOBAHHS W MPOBENCHUS YICHHYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
YMEHHsI HaOIOIATh 32 XOIOM IMPOIecca, CAMOCTOSTENBHO MPOTHO3UPOBAThH €ro Pe3yNbTaT, (OPMYITUPOBAThH 0OOOIICHHS M BBIBOJBI
OTHOCHTENBFHO JOCTOBEPHOCTH PE3YIbTATOB HCCIICAOBAHMS, COCTABIATH 00OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

MPUOOPETATh OMBIT YYSHUUECKON HCCIEIOBATENBCKOM M TPOCKTHOM ACSTEbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATELHOMY MMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IHMYHBIX METOIOB MO3HAHHUSL.

3) pabora ¢ undopmanmeii:

OPHUEHTHPOBATHCSA B PA3MYHBIX HCTOYHHMKAX HHMOpPMAIWK (HAYYHO-TIOMYISIPHAS JMTEPATypa XHMUYECKOTO COJCpXKaHWUS,
CMIPaBOYHBIE MTOCOOHs, pecypchl HTepHETa), aHATU3UPOBATh HH(POPMAIIMIO PA3IMYHBIX BUIOB U (HOPM TPE/CTABICHUS, KPUTHUESCKU
OIICHUBATH €€ TOCTOBEPHOCTh M HEMPOTHBOPEUUBOCTS;

(bopMyITHpOBaTh 3ampOChl M TPUMEHSTh Pa3WYHBIE METOABI TPH TMOWCKEe W 0TOOpe WH(OpPMAIMH, HEOOXOTUMON s
BBITIOTHEHHS YUEOHBIX 3a/1a4 OMpeneaéHHOro THIIA;

MPHOOPETATh OMBIT HCIOIB30BAHMUS HHD)OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHONOTHI M PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENBHO BBIOMPATh ONTUMATBHYIO (OpPMY MpeACTaBieHusT UHGOPMAIMH (CXeMbl, TpadUKH, AAArPaMMBbI, TaOIHIIbL,
PHUCYHKH U ApYyTrHUe);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KQUECTBE CPEACTBA MpPU paboTe ¢ XUMHYECKOW MH(pOpMAIHEl: TPUMEHITh MEXKIPEIMETHbIE
(pusnyeckre U MaTeMaTU4ECKKE) 3HAKKU M CUMBOJIBI, (pOpMyIibl, a00OpeBUATypbI, HOMEHKIATYPY;

HCIIONB30BaTh U TIPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISIHOCTH.

OByajieHUe YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMH T€CTBUSMM:

3aJ[aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAEMOM TeMbI B XOJIe THAJIOTa W/ JIUCKYCCHH, BBICKA3bIBAThH HIEH, (OPMYIHPOBATH
CBOM IIPEUIOKEHUS] OTHOCHTEIBEHO BBITOIHEHUS MIPEIUIOKEHHON 3a1auM;

BBICTYIIATh C MPE3CHTALMEH Pe3y/bTaTOB IIO3HABATEIBHON NEATEIbHOCTH, MONYYEHHBIX CaMOCTOATEIBHO MM COBMECTHO CO
CBEPCTHUKAMHU IIPU BBINOJIHEHUH XHMHYECKOTO JKCIIEPHMEHTA, NPAKTUYECKOH pabOThl MO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX
BEILECTB, peaM3alMy Y4eOHOro NpoekTa M (OPMYIHPOBATh BBHIBOABI IO pe3yabTaTaM IPOBEASHHBIX HCCICHOBAHUHM IyTEM
COIJIACOBAHMA IO3ULIMH B X0Jie 00CYXKICHUS 1 0OMEHa MHEHUSMU.

OBiajieHNe YHUBEPCATbHBIMH PeryJISITUBHBIMH JefCTBUAMM:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOK ITO3HABATEJIBHYIO NEATENbHOCTh, ONpenensis e Lend M 3aladd,
KOHTPOJIMPOBATh M II0 Mepe HEOOXOOMMOCTH KOPPEKTHPOBATh NpesiaraeMblid aJropUTM IeHCTBHH NpU BBINONHEHHH Y4eOHBIX H
HCCIIeIOBATEIbCKUX 3a/1a4, BRIOUpaTh Hanoosee 3 (HeKTUBHBIN CIIOCO0 MX PEIICHHS C y4ETOM MOJTy4YeHHs HOBBIX 3HAHUH O BEIeCTBaX
U XUMHYECKHX PeaKIUsX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIeATEIbHOCTH HAa OCHOBE CaMOaHAaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI
11 KJIACC

[IpeamerHsIe pe3ynbTaThl 0OCBOCHHS Kypca «O0mIast 1 HeOpraHU4ecKast XUMUsD» OTPaKaroT:

c(hOPMHUPOBAHHOCTE TIPEICTABICHUNA: O XUMUYECKOW COCTABILIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MHpA, POIH XMMHUH B
TIO3HAHWU SIBJIICHU I PUPO/IBI, B (OPMUPOBAHNH MBIIUICHHS U KYJIBTYPBI INYHOCTH, €€ ()YHKIMOHAIBHOH IPaMOTHOCTH, HEOOXOAUMOM
JUIS PEIICHNS TPAKTUUECKUX 3a]1ad M IKOJIOTMIECKA OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOIHON CPENE;

BJIQJICHUE CHCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATAIOIINE MOHATHS (XUMHUYECKUI 3JIEMEHT, aTOM,
U30TO1, S-, P-, 0- 3IEeKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJIEKYIIA, MOJIb, MOJBIPHBIN 00BEM, BAJIEHTHOCTH, IIEKTPOOTPULIATEIBHOCTS,
CTENCHb OKMCIICHMS, XUMHYECKasl CBA3b (KOBAJCHTHAs, MOHHASA, METAJUIMYECcKas, BOAOPOIHAS), KPUCTALUITMUECKAs! PEIIETKA, TUIIBI
XMMHUYECKHUX PEaKIHH, PacTBOP, 3JIEKTPOIHUTHI, HEIIECKTPOIUTHI, HIEKTPOIUTHIECKAs AUCCOIMAINS, OKHCINTENIb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKOW PpEaKnnH, XHMHYECKOE PaBHOBECHE); TEOPUM W 3aKOHBI (TEOPHS AIIEKTPOIUTHUECKOW IHCCOIMAIINY,
nepuoauueckuil 3axkoH . M. MenzaeneeBa, 3aKOH COXPaHEHHUS MAcCChl BEIIECTB, 3aKOH COXPAHEHHS M IMPEBPALLECHHS SHEPTHH IPU
XMMHUYECKHX PEAKIHUsIX ), 3aKOHOMEPHOCTH, CHMBOIIMIECKUH SI3BIK XMMUH, MAPOBO33PEHUECKHE 3HAHHS, JIEKAIINE B OCHOBE TOHUMAaHHS
MIPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKUX SIBICHNH, (haKTOIOTHIECKHE CBEJCHUS O CBOIMCTBAaX, COCTAaBE, MOMYyIEHHH W O€30MacHOM
HCTIONIb30BAaHUN BKHEHIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUYECKOH JIEATEIFHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTE YMEHHMH BBIABIATH XapaKTEpPHbIE NMPU3HAKH TOHATHH, YCTAHABIMBATH MX B3aMMOCBS3b, HCIOIL30BATh
COOTBETCTBYIOIIME MOHATHUS IPU OMHCAHUHM HEOPTaHUUYECKUX BELIECTB U UX MIPEBPAILCHUN;

c(OpMUPOBAHHOCTE YMEHMH HCIHOJIB30BATh XMMHUYECKYIO CHMBOJHKY /JIsI COCTaBJICHHS (OPMYJ BEUIECTB W ypaBHEHUH
XMMHUYECKHX peakiui, cucremarnieckyto HoMeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/IEIBHBIX HEOPTaHNYECKUX BEIIECTB
(yrapHslii ra3, yriaeKucibli ra3, aMMHUaK, TaméHas H3BecTh, HeraléHast U3BECTh, MUTHEBAs COAA, IIPUT U IPYTHE);



c(hOpMUPOBAHHOCTh YMEHHH ONpENesiTh BAJCHTHOCTh W CTCICHb OKHCICHUS XHMHYECKHX 3JIEMEHTOB B COCIUHEHHAX
pa3IM4YHOrO COCTaBa, BUJI XWMHUYECKOW CBs3M (KOBaJIEHTHAas, WOHHAs, MeTaJUIMYecKas, BOJOPONHAs) B COCOMHEHHSX, THII
KPHUCTAJUTMYECKOH PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYIISIpHAs, HOHHAS, METAITMYECKas), XapaKTep Cpeabl B BOTHBIX
pacTBOpax HEOPTaHUYECKUX COEANHEHUI;

c(OpMHUPOBAHHOCTh YMEHHH yCTaHABJIMBATh MPUHAJICKHOCTh HEOPTaHUYECKUX BELIECTB 10 MX COCTaBy K OINpPEAEIEHHOMY
KJIaccy/Tpynre CoeJUHEHHH (IIPOCThIE BEIECTBA — METAJUIBI 1 HEMETAJIJIbI, OKCHIbI, OCHOBAHMS, KUCIIOTHI, aM()OTepHbIE THIAPOKCHUIBI,
conm);

c(hOpMHUPOBAHHOCTh, YMEHHUH pPAaCKpBIBATh CMBICT Tepuoguueckoro 3akoHa JI. M. MeHaeneeBa W JAEMOHCTPUPOBATH €roO
CHCTEMAaTH3HPYIOIIYI0, OOBSICHUTENBHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHMX 3JIeMEHTOB |—4 mepromaoB
[Mepuoauveckoii CHCTEMBbI XUMHYECKUX 3neMeHToB J[. 1. MeHeneeBa, UCHONB3ys MOHSITUS «S-, P-, d-3JEKTPOHHBIC OPOHTATIM,
«IHEPTeTUYECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB M X COEAMHEHUH 110 ITepruoaaM
u rpynnam [lepronuueckoit cucreMbl XUMHYECKHX 31eMenToB J[. Y. Menneneesa;

c(OpMUPOBAHHOCTE YMEHWH XapaKTepH30BaTh (OIMMCHIBATH) OOIIME XUMHYECKHE CBOIMCTBA HEOPraHHYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB, IMOATBEPXKIATh CYIIECTBOBAHHUE T'€HETHYECKOW CBS3M MEXKAY HEOPraHHYECKMMH BEUIECTBAMHU C TOMOIIBIO
ypaBHEHHH COOTBETCTBYIOIIMX XMMUYECKHX PEaKIInii;

c(OPMUPOBAHHOCTh YMEHHUSI KJIACCU(HUIMPOBATh XUMHYECKHE PEaKUUM MO pazIMYHbIM NpU3HAKaM (YHCIY W COCTaBy
pearupyrommx BEUIECTB, TEMJIOBOMY 3(PQEKTy peakiiy, U3MEHEHUIO CTeleHeld OKWCIICHHs DJIEMEHTOB, OOpaTHMMOCTH PEaKIHH,
y4acTHIO KaTajl3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIMH Pa3IMYHBIX TUIIOB, MOJHBIE U COKPALIEHHbBIE YPaBHEHUS PEAKIHN
HMOHHOT0 0OMEHa, YYUTBIBAS YCIOBUSI, IPU KOTOPBIX 3TH PEaKIMU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHMH TPOBOIUTH PEAKIMH, MOATBEPXKIAIOIINE KadeCTBEHHBIH COCTaB pPa3IMYHBIX HEOPraHWYEeCKUX
BCHICCTB, paCrio3HaBaTh ONbITHBIM l'IyTéM HOHBI, IPUCYTCTBYIOMINEC B BOAHBIX PAaCTBOPAX HEOPTAHNYECKUX BCIIECTB,

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIHOCTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKINA TOCPECTBOM COCTABICHHS
AJIEKTPOHHOT0 OajlaHca 3THX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIMU OT Pa3jInYHBbIX (haKTOpPOB; Xapakrep
CMEIIEHUS XUMHYECKOI'0 PABHOBECHSI B 3aBUCHMOCTH OT BHEIIHEro Bo3aeiicTus (npuniiun Jle Illatense);

c(OpMHUPOBAHHOCTh YMEHHII XapaKTepH30BaTh XUMUYECKHE IMPOLECCH, JISKALINEe B OCHOBE IMPOMBIIIIEHHOTO IIOMYydeHUS
CEPHOH KHCIIOTH, aMMHaka, a Takke CHOPMHPOBAHHOCTH MPEACTaBICHUH 00 OOMMX HAay4YHBIX NPUHIMIIAX M IKOJIOTHYECKHX
npobaeMax XMMHYECKOro IIPOM3BOJICTBA;

c(OpMHUPOBAHHOCTb YMEHUH MPOBOAWUTH BBIYMCICHHS C MCIIONB30BAaHHEM IOHSATHS «MaccoBas JIOJI BELIECTBA B PACTBOpEY,
00BEMHBIX OTHOIICHUH Ta30B IIPH XMMHUUYECKHX PEAKLUIX, MACChl BEIIECTBA MK 00bEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WIn 00bEMY OHOT0 U3 YYAaCTBYIOIINX B PEAKIMH BEIIECTB, TEIIOBOro 3 (eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMUS MACChI
BEILECTB, IPEBPAILECHNUS ¥ COXPAaHEHHS SHEPIHY;

c(OpMHUPOBAHHOCTh YMEHUH COONIONATH MpaBUIIa TOJIB30BAHHUS XUMHUYECKOW MOCYI0i U J1ab0paTopHbIM 000pYyJIOBaHHEM, a
TaKoKe MpaBmiIa 0OPAIEeHNs C BEIECTBAMH B COOTBETCTBHHU C HHCTPYKIHUSMH I10 BBITOJIHEHHUIO J1a00PaTOPHBIX XUMUYECKHX OIBITOB;

c(OpMHUPOBAaHHOCTh YMEHUH IUTAHUPOBATH M BBHIIOJHATH XMMHYECKHH SKCIIEPUMEHT (pasoKeHHe MepOKCHIa BOAOPOIa B
NPUCYTCTBUH KaTaJIH3aToOPa, ONPEeTICHIE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCAIEHOTO HHINKATOPA, BIUSHIE Pa3THIHBIX
(haKTOpOB Ha CKOPOCTh XUMUYECKOW PEaKLii, peaKIMi HOHHOTO 0OMeHa, KaueCTBEHHBIE Peakuy Ha cyabdaT-, KapOoHaT- U XJIOpHUI-
QHMOHBI, HA KaTHOH aMMOHHMS, PEIICHHE 3KCHEepPUMEHTANbHBIX 3amad mo teMaMm «Merams» u «Hemeramns») B COOTBETCTBUH C
NpaBWIaMH TEXHUKH OE€30MaCHOCTH IPH OOpaIICeHHH C BELIECTBAMU U JaOOpaTOPHBIM 00OPYIOBAaHHEM, HPEICTABIATh PE3YIbTaThI
XHMHYECKOT0 dKCIEpUMEHTa B (hopMe 3aIlicH ypaBHEHHH COOTBETCTBYIOIIMX peakiuil U (popMyIHpoBaTh BEIBOJABI HA OCHOBE 3THX
PE3yIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XHMHUYECKYI0 HH()OPMALHMIO, ITOTY4aeMyI0 U3 Pa3HBIX HCTOYHHUKOB
(cpemcTBa MaccoBOM KOMMYHHKaNWK, IHTEpHET U APYIHX);

c(OpMHUPOBAaHHOCTh YMEHHH COOJIONAaTh MpaBHIa SKOJIOTHYECKH IIeIeCOOOpa3HOrO0 IIOBEAEHHsS B OBITY WM TPYIOBOH
JEATEIBHOCTH B IIENAX COXPAaHEHHs CBOEr'O 3JJ0POBbsl H OKpY)KAromledl NPHPOJHOH cpeibl, OCO3HABAaTh OMAcCHOCTh BO3ACHCTBHS Ha
JKHBBIE OPTaHU3MBI ONPEACIEHHBIX BENIECTB, IIOHUMasi cMbIch Tokazatens [1/IK, moscHATe Ha mpuMepax CrocOOBl yMEHBIICHUS H
NpeIOTBpaLICHHs KX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YelIOBEKa;

U1l 00ydJaronuxcsi ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE IPUMEHSTH 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX
MeTo/IaX TO3HAHHMS BEIIECTB M XUMUUECKUX SBJICHHUI;

JUTS CTIETIBIX U cIa00BHIAIINX O0YJAIONIMXCS: YMEHUE UCIIONB30BaTh PENbeHO-TOUCUHYIO crcTeMy obo3HaueHuit JI. bpaiins
IUTS 3aITUCH XUMHYECKHX (POPMYIL.



11 KJIACC

KoanuecTBo 4acoB

Ne i/ HaumeHoBaHMe pa3/ie/ioB U TeM NMPOrpaMMBbl B KonTpoasHbie IpakTuyeckue
cero padoThI padoThI
Crpoenue atoMmoB. Ileproandeckuii 3aK0H U
11 [eproanyeckast cucTeMa XUMHYECKUX 3JIEMEHTOB 3
. Y. MenneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BemecTB
13 XUMHUECKUE peaKkuu 1 1
Hroro no pazueny 13
2.1 Meransl 1
2.2 Hewmeramnnbt 1 1
2.3 CBsI13b HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB
Hroro mo pazaeny 17
3.1 XHUMUS U KU3Hb
Hroro no paszueny
OBUIEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 34 2 3
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