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NOACHHTEJIBHAA 3AITUCKA

IlporpamMma 1o xMMUH Ha YPOBHE CpeaHEro o0Iero o0pa3oBanus paspaboTana Ha OCHOBE
{eaepanbHoro 3akona oT 29.12.2012 Ne 273-d3 «O6 obpasosanun B Poccuiickoit denepamuny,
TpeDOBaHMI X pe3ynsTaraM OCBOEHHS (enepaibHOl 06pa3oBaTENBHON MPOTPAMMEL CPERHETD
obinero obpasosanus (POII COO), npencrasnennpix B DenepajbHOM TOCYAapCTBEHHOM
obpasoBatenbioM crangapre COO, ¢ yuérom KoHnenuuu npenoaasanus ydeGHOro mpeaMera
«XuMHA» B 00pa3oBaTeNbHBIX opraHuzammsax Poccuiickoit DemepauuH, pearH3yOMHX
OCHOBHBIC 00pa3oBaTenbHbIE NPOTPAMMbI, H OCHOBHBIX MONOXeHHH «CTpaTervd pasBHTHA
BOCMHTaHHA B Poccuiickodl @enepaunu Ha nepuod a0 2025 roma» (Pacmopsxenue
IIpaButesbeTra PO ot 29.05. 2015 No 996 - p.).

OcuoBy noaxoaoB K pa3paboTKe NpPOrpaMMBl 10 XHMHH, K ONPeACieHMIo obmei
cTparterun o0y4eHus. BOCIIHTAHUA U Pa3BHTHS, 00yYalOIUXCs CPeICTBaMH y4eGHOro npeaMeTa
«XuMmusa» ana 10-11 krmaccoB Ha 6a30BOM YpOBHE COCTABH/IM KOHLENTYANBHBIE IMOJIOKEHHS
®I'OC COO o B3aHMOOOYCIIOBICHHOCTH ILelleH, COAEPXaHHs, pPE3y/JbTaTOB OOYUeHHS M
TpebOBaHWH K YPOBHIO IOATOTOBKH BhIIYCKHHKOB.

Xumuueckoe oOpazoBaHue, MOMy4aeMoe BBINYCKHMKaMu  oOmeofpa3oBatenbHOl
OpraHW3alMy. ABIAETCH HEOThEMIEMOH 4dacThid HX oOpasoBaHHOCTH. OHO  CHYXHT
3aBEPLIAIOIINM 3TANOM pealu3aliM Ha COOTBETCTBYIOLEM eMy 0a30BOM YPOBHE KIIFOYEBEIX
LUeHHOCTEH, TPUCYIIHX LENOCTHOM CcHCTeME XHMHYECKOro o00pa3oBaHHS. JTH LEHHOCTH
KacaroTcs [03HAHHS 3aKOHOB UPMPObI, GOPMHpPOBaHHS MHPOBO33PEHHA W OOILEH KyIbTyps!
MEIOBEKA, a TaKXkKe IKOJIOrHYECKH OOOCHOBAHHOTO OTHOHIEHHS K CBOEMY 3[0DOBBIO H
npupoHOH cpene. Peannsyercs xumuueckoe obpazoBaHue 00y4alOMMXCsa HA YPOBHE CPETHErO
obmero obpa30BaHKA CpeACTBaAMH yueGHOro npeaMeTa «XHMHs», CONEPKAHHE H TOCTPOEHHE
KOTOPOro OTpEeAeeHb! B NporpaMme MO XHMHU € Y4&TOM CHenu(HKM HAYKM XHMHH, e
3HAYCHHA B [IO3HAHWH NIPHPONBI M B MAaTEPHATEHOMH XKH3HH OOLIECTBa, & TAKkKe ¢ y4EToM OOIHMX
Henel U IMPHHIIMIIOB, XapaKTEPH3YIOUMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeIHETO OOIIero
obpasopanus B Poccuiickoit Peaepaunn.

XuUMHS KK IEMEHT CHCTEMBI €CTECTBEHHBIX HAaYK MIPaeT 0cobylo pollb B COBPEMEHHOM
LIHBHJIM3AIAH, B CO3JaHHH HOBOH 0a3zbi MaTepHalbHOI KynbTyphl. OHa BHOCHT CBOH BKJIAN B
(popMUpOBaHHE PAHMOHANBHOTO HAYYHOTO MBIILICHHS, B CO3/IAHAE 1IENOCTHOTO MpPeACTARICHH
00 OKpYXaiOLIeM MHPE KaK O €IMHCTBE NIPUPOILI U YEIOBEKa, KOTOpoe GOPMUPYETCA B XHMHH
Ha OCHOBE NOHHMAaHMA BEIIECTBCHHOTO COCTABA OKPYXKAIOWIETO MHPA, OCOIHAHHA B3aHMOCBS3H
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00ACTSIMH MPHMEHEHHS.

Tecno B3aumoneiicTBys ¢ JpYrMMH  eCTECTBEHHBIMHM HayKaMH, XHMHS CTana
HEOTHEMJIEMOH YacThi0 MHKPOBOH KyALTYpEI, HEOGXOIHMBIM YCIOBHEM YCIELIHOTO TPYAa H
KH3HH KaXxaoro wicHa obmecrsa. CoppemMeHHas XMMHS KaK Hayka CO3MIATENbHAdA, KaK HAayKa
BBICOKHX TEXHOJIOTMH HANpaBjieHa Ha pellleHHE IIo6GalbHbIX NpobieM YCTONUYMBOrO pasBHTUS
YeIOBEYEeCTBA — CBHIPbEBOH, JHEPreTHYECKOM, NMINEBOH, 3KOJOTHYECKOM O€30MacHOCTH H
OXPaHbI 3/I0POBBS.

B cooTtBerctBMM ¢ OOIMMM LeNsAMH W NPHHLUNAMH CpPeHEro obmero oGpasoBaHHs
conepxanue npeaMeta «Xumusi» (10-11 knaccel, 6a30BBIi ypOBeHb H3YYEHHA) OPHEHTHPOBAHO
MPEUMYIICCTBEHHO HA OOMICKYNBTYPHYIO MOATOTOBKY 00YYalOIIMXCs, HEOOXOAMMYIO MM s
BLIPADOTKH MHPOBO33PEHYECKHX OPHEHTHpPOB, YCMEMIHOr0 BKIKYEHHUA B JKH3HB COLMYMA,
MpOJAO/KEHUs 00pa3oBaHus B Pa3TMYHBIX 00JIaCTAX, HE CBA3AHHBIX HENOCPEACTBEHHO ¢ XHMHEH.

CocrapnstomuMu  npeaMeTa «XHUMHA» SABIAIOTCA 0aszoBble Kypehl — «OpraHndeckas
XUMHs» U «O0Ias M HEOPraHUYECKas XHMHU», OCHOBHBIM KOMIIOHEHTOM COIEPXKAHHS KOTOPLIX
ABIIAIOTCA OCHOBEI 6a30B0H HAYKH: CHCTEMa 3HAHUH MO HEOPraHWYECKOH XMMUH (¢ BKIIOYEHHEM
3HAHMH K3 OOIEH XMMHMM) W OpraHu4eckol XuMHH. ®opMupoBaHHe JaHHOHW CHCTEMEB! 3HAHHT
MpH M3YYCHMHM NpeaMeTa 00ecleuMBAaeT BO3MOXHOCTb DACCMOTPEHHS BCETO MHOTOOOPA3HA
BEILECCTB HA OCHOBE OOINMX MOHATHIE, 3aKOHOB H TEOPHIl XMMHH.



CTpykTypa conepxanHs KypcoB — «OpraHudeckas xuMus» u «O0las ¥ Heoprauudeckas
XUMHS» CHOPMUPOBAHA B IIPOTPAMME IO XMMHH Ha OCHOBE CHCTEMHOTO NOAXO0AA K M3YUEHHMIO
yueboro Marepuana H oOYyCIIOBIICHA HMCTOPHYECKM OOGOCHOBAHHBIM pa3BHTHEM 3HAHHMH Ha
OMpe/e/CHHBIX TCOPETHYECKMX YpOBHAX. Tak, B Kypce OpraHM4YecKOdl XHMHMH BEINECTBa
pPacCMaTpHBAIOTCA HAa YPOBHE KIACCHYMECKOH TEOPHH CTPOCHHS OPTaHWYECKHX COeIHHEHMM, a
TAKXKE HA YPOBHC CTEPEOXHMHMHYECKHX M ONEKTPOHHBIX NPEICTABJIEHHH O CTPOCHHH BElIECTB.
CeeneHns 06 H3yuaemblX B Kypce BEIIECTBAX NAKOTCS B Pa3sBUTHH — OT YIJIEBOJOPOIOB 1O
CJIOIKHBIX OHOJIOTHYECKH AKTHBHBIX COENMHEHMH. B Kypce OpraHM4ecKoH XHMMM IOTY4aioT
pasBUTHe CHOPMHPOBAHHBIC Ha YPOBHE OCHOBHOIO OOLIEro 06pa3zoBaHHs NEPBOHAYANLHbIC
MpeACTaBNCHNS O XMMHYECKOM CBSA3M, KIaCCHMOUKAIMOHHBIX [IPH3HAKAX BEINECTB, 3ABHCHMOCTH
CBOWCTR BEIHECTB OT HX CTPOEHUA, O XUMHYECKON PEaKIHH.

[Tox HoBbLIM yrnom 3peHus B mpenMere «XuMus» 6a30BOTO YpOBHS paccMaTpHBAETCS
M3YYEHHBIH Ha YpOBHE OCHOBHOTO ofwero o6pasoBaHMS TeopeTHUECKHH MarepHan ¥
dakTonornyeckue cBeICHHS O BELIECTBAX W XMMHYecKol peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O6mas ¥ Heoprauuyeckas XUMHs» 0GYUAIOIMMCS MPEeNoCTaBIAeTCAd BO3MOXKHOCTE OCO3HATH
3HAYCHUE [CPHOJUYCCKOTO 33KOHA ¢ OOLICTEOPETHYECKHX H METO/OJOTHYECKHX ITO3HLHIA,
riy0Kke MOHATH MCTOPMYECKOE H3MeHeHHe (YHKIMA 3TOro 3akoHa — oT obobiaromed no
00BACHAIONIEH H NPOrHO3UpPYIOLIEi.

Eannas cucTeMa 3HaHMH O BaXKHEHINIMX BEIECTBAX, HX COCTABe, CTPOEHMH, CBOCTBAX H
MPUMEHCHUH. A TAKKE O XMUMHYECKUX PEaKUMsX, HX CYLUIHOCTH H 3aKOHOMEPHOCTSIX TMPOTEKaHHA
AonosHseTcs B Kypcax 10 m 11 KmaccoB 3MeMeHTaMM  CONEpKAHHA, HMEIOLIUMH
KYJILTYPOIIOIMYECKMH M NPHKNAAHOH XapakTep. DTH 3HAHHMA CHOCOOCTBYIOT ITOHHMAHHIO
B3aUMOCBA3H XHMHH C JpYIHMH HAayKaMH, DacKphlBalOT €€ polb B IIO3HABATENBHOH H
IIPAKTHYECKOH JeATeBHOCTH YENOBEKA, CIIOCOOCTBYIOT BOCHHTAHMIO YBAXEHHMS K IIPOLECCY
TBOPYCCTBA B O0IACTH TEOPHH M NPAKTHYECKHX IPHIOKEHHH XUMHH, MOMOTalOT BBIITYCKHHKY
OPHEHTUPOBATLCH B OOLIECTBEHHO M JTMYHOCTHO 3HAYMMBIX NpO6eMax, CBA3aHHBIX C XUMHEI,
KPUTHYECKH OCMBICTHBATE HHYOPMALMIO H MIPUMEHATH €& IS MONONHEHUS 3HAHUH, pelleHus
HHTEJUIEKTYATbHBIX ¥ 3KCIIEPHMEHTANbHBIX MCCIEN0OBATENLCKHX 3a1a4. B menoM coaepxanme
yueGHoro mpeamera «XMMHs» JAHHOTO YPOBHS H3YdYCHHS OPHEHTHPOBAHO Ha GOPMHUPOBAHHE y
00y4aIOUIMXCS MHPOBO33PEHUCCKOH OCHOBBI AN HOHAMaHUs (PHIOCOPCKHX WAEH, TAKHX Kak:
MaTCpHaIbEHOE €IMHCTBO HEOPraHW4ECKOr0 H OPraHHYeCcKoro Mupa, 06yCIOBIEHHOCTb CBOMCTR
BEILECTB X COCTABOM H CTPOCHHEM, [I03HABAEMOCTh MPHPOIHBIX ABIECHUH MYTEM IKCIIEPHMEHTA
U PEIIECHHA MPOTHBOPEYMA MEXAY HOBEIMM (aKTaMH H TEOPETHUYECKHMH NpeANOChUIKAMH,
OCO3HAHUE PONH XHMHH B PEIICHHH 2KOJOTHYECKHX MpofieM, a Takke mpobnem cOepexenus
SHEPTCTHUECKHX PECYPCOB, CHIPbs, CO3/1aHHA HOBBIX TEXHONOTHIT H MATEPHAJIOB. )

B 1uraHe pewienus 3aay BOCIHTAHHA, DABMTHS M COUMANM3ALMH OOYYArOIMXCS
MPUHATHIE MPOTPAMMOH NO XHMHH MOAXOAbl K ONPEACNCHHIO COAEPXAHMS M INOCTPOSHHS
npeaMeTa MPeayCMaTpUBAIOT (OPMHPOBAHHE YHHMBEPCATLHEIX YYEOHBIX NCHCTBMIA, HMEIOIMX
GasoBoe 3HaUeHWE 1T PA3THIHBIX BUIOB JESTENLHOCTH: PEIEHHS MpobieM, NOMCKa, aHANH3a |
00paOOTKH HMHGOPMAUMH, HEOOXOZMMBIX JUIS MPUOODETEHHS OMBITA IPAKTHYECKOH |
HCCIICAOBATEIbCKOM NEATENLHOCTH, 3aHHMAIOIIEN BAXKHOE MECTO B MTO3HAHHA XHMHH.

B npakTuke ripenogaBaHus XHMHEH KaK Ha YPOBHE OCHOBHOTO 06MIEro 06pasoBaHus, TaK B
' HA yYpOBHE cpedHero oOmero oGpa3oBaHuf, Npd  ONpEACNICHHH  CcOoAepXkKaTrenbHOM
XapaKTePHCTHKH Leel H3YyYEeHMs TpeaAMeTa HallpaBIeHUEM IE€PBOCTENEHHOM 3HAYHMOCTH
TPANHIHOHHO IpU3HAETCS (QOPMHPOBAHME OCHOB XHMHYECKOH Haykd Kak oBJIacTH
COBDEMCHHOTO €CTECTBO3HAHHUA, NPAKTHYECKOH AEATEIBRHOCTH UYEJIOBEKA M KAK OJHOTO M3
KOMIIOHCHTOB MHpPOBOH KynbTypbl. C MeTOOMYECKOH TOUYKH 3peHHMS TAKOH HOAXOA K
ONIPEACTICHHIO IENCH H3YYEHHA IPEIMETA ABJISCTCA BIOJIHE ONPaBIaHHBIM.

CorslacHO 1aHHOH TOYKE 3pEeHMs [IABHBIMM LENAMH M3y4eHHMA npeaMera «XHMHMs» Ha
©azoBoM ypoBHe (10 —11 xu.) geagrores:



¢ (GOpMHpOBaHHE CHCTEMBI XHMHYECKMX 3HAHHA Kak BaxkHeimed cocrapasiomei
€CTCCTBCHHO-HAYYHOH KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KJHOYEBLIE NOHATHA,
(GyHIAMEHTaNBHBIE 33KOHBI M TEOPHH XHMHH, OCBOCHHE A3bIKA HAYKH, YCBOGHHE M
NOHHMaHHE CYIIHOCTH JOCTYNHBIX 0000meHnHi MHPOBO33PEHYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPUEH MX pa3BUTHSA H CTAHOBICHHUS,

* (OpMHpOBAaHHE W Pa3BHTHE NPEACTABIEHHH O HAYYHBIX METOJAX MO3HAHMA BELIECTB M
XUMHYECKHX PEaKUMH, HEOOXOAMMBIX JUIS MPHOOPETEHUS YMEHHI OPHEHTHPOBATHCS B
MHUPE BELIECTB H XHMHYCCKUX ABICHUH, HMEIOIMMX MECTO B IIPHPOJIE, B IPAKTHYECKOH U

" OBCEIHEBHOH XHM3HH;

¢ .pa’BUTHE YMEHHH H CIOCOOOB JEATENBHOCTH, CBA3AHHBIX ¢ HAOMIOACHHEM U
ODBACHEHHEM XHMMHYECKOTO 3KCHEPDHMEHTa, COOMIOACHMEM TpaBW 6E30MacHOro
obpallieHHS C BEIIECTBaMH.

Hapsiny ¢ 3TuM, comepxarenbHas XapaKTCPHCTUKA LeJiell M 3a1a4 M3y4EHUA NpeIMeTa B
NpOrpaMMe Mo XHMHH YTOYHEHA H CKOPPCKTHPOBAHA B COOTBETCTBHH C HOBBIMH MIPHOPHTETAMH
B CHCTeMe cpennero obmero obpasoBaHusi. Ceroaust B IpPENOJABAHMH XHMHH B GONbIIEH
CTENEHH OTIAETCA MPEINIOYTeHHE [PAKTHYECKOH KOMIOHEHTE conepXaHusi oOydeHns,
OPHEHTUPOBAHHOH HAa MOATOTOBKY BBITYCKHMKA 0O0Ieo0pa3oBaTeNbHON — OpraHH3ALMH,
BIAJCIONIETO He HabopoM 3HaHHMif, a QYHKUMOHANLHONW IPaMOTHOCTBIO, TO €CTh CIOCOBAMH H
YMCHMAMH aKTHBHOrO NOIYYCHHs 3HAHWH M NPUMEHEHHMS MX B PEANBHOM JXU3HH JUIS PEIICHUS
NPaKTHYECKHX 33134,

B cBisn ¢ atum npu H3ydewwn mnpemMera «XHMHA» JOMHHHPYIOIIEE 3HAYEHHE
NpHOOPETAIOT TaKHE LM M 3a]1a49H, KakK:

ajantauus  OOYHAIOMMXCA K  YCIOBMAM  JIMHAMHYHO  Da3sBHBAIOIIETOCH  MHPA,
$GOPMHpOBAHHE HHTEIICKTYaNbHO Ppa3BHION JIMYHOCTH, TOTOBOH K CaMooGpa3OBaHHIO,
COTPYAHUYECTBY, CAMOCTOATENBHOMY NPHHATHIO TPaMOTHBIX pElIEHHH B KOHKPETHBIX
KM3HEHHBIX CUTYAllHAX, CBA3aHHBIX C BELIECTBAMH M HX PUMEHECHHEM;

(opmupoBaHHe Y O0BYHaiOWMXCS KIIOYEBBIX HABBIKOB (KIOYEBBIX KOMIICTEHIIHIA),
| HMEIOIUX YHUBEPCATLHOE 3HAYEHHUE U PA3NU4HBIX BUIOB MEATETbHOCTH: peLieHus rpobieM,
IOMCKa, aHamu3a # 00paboTKH WHQOpMauMH, HEOOXOAMMBIX 118 NpHOOPETEHHS ONbITa
AEATCNIBHOCTH, KOTOpas 3aHHMAaeT BAXKHOE MECTO B [IO3HAHHH XMMHH, a TAKKE IJIS OLEHKH C
MO3HIHI KOTOTHYECKON Be30NacHOCTH XapakTepa BIHSHUS BEWECTB H XHMHUECKUX POLECCOB
Ha OpraHH3M YejI0BEKa H IPHPOIHYIO Cpeay;

Pa3BHTHE NO3HABAaTENbHBIX HHTEPECOB, HHTE/UICKTYaIbHBIX H TBOPYCCKHMX CHOCODHOCTEH
00y4alonuxcs: CrnocoGHOCTH CaMOCTOSTEIBHO NpHOOpeTaTh HOBBIE 3HAHHS O XHAMHHM B
COOTBETCTBHH C XH3HCHHBIMY NOTPEOHOCTIMH, HCIIONB30BATE COBPEMEHHBIE HHPOPMATMOHHBIE
TEXHOJIOTHH [ULS IIOMCKA M aHAIM3a y4eOHOH ¥ Hay4YHO-NIONYISAPHOM HHPOPMALIMHE XUMHYECKOTO
COJEPKAHHUS;

(popMHUpOBaHHE H PA3BUTHE Y oﬁyqalomnxcn aCCOLHATURHOTO U JIOTHYECKOI'O MEIILICHHS,
Ha0II0JaTeNhHOCTH, COOpaHHOCTH, aKKYpaTHOCTH, KOTOpblE 0CcOOeHHO HeoOXOJAMMEI, B
YACTHOCTH, [PH I/IAHHPOBAHMH U MPOBEIEHHH XHMHYECKOIO IKCIIEPHMEHTA,;

BOCTIMTaHHE Y Ofydaromuxcs yOeXAEHHOCTH B T'YMAHHCTHYECKOH HaNPaBICHHOCTH
XUMHH, ©f BaXHOW PpOJNH B pelleHMH [I0GaNbHEIX NPoGreM  palMOHANBHOIO
IPUPO/IOTIONB3OBAHHS, IONOJIHEHHS 3HEPIETHYECKHX DPECYPCOB H COXPAaHEHHS TPHPOIHOTO
paBHOBECHA, OCO3HAaHMA HEOOXONHMOCTH OEpe)KHOTO OTHOLIEHMS K NpHPOAE H cBoeMy
3I0POBEIO, & TAKXKe NPHOOPETEHHS OMbITA WCIIOJIB30BAHMS OMYYEHHBIX 3HAHMHA JUIS PHHATHA
rpaMOTHBIX PEINCHHUH B CHTyalMAX, CBA3AHHBIX C XHMHYECKHMH SBICHHUAMH.

B yueOHoM mniane cpemHero obuiero o6paszoBaHHst npeaMeT «XHMHS» 6a30BOTO ypoBHA
BXOJIWT B COCTaB NpeaMeTHOR 00macTh «EcTecTBCHHO-HayUHbIE NPEAMETED).

O6uiee wncno 4acos, OTBEAEHHBIX A M3YYESHUS XHMHM, Ha 6a30BOM YPOBHE CPEHEro
obtero obpasosanus, cocTapiseT B 11 kiacce — 34 gaca (1 wac B Hezlemo).



COJEPKAHHE OBYYEHUSA
11 KJIACC
OBIIAA 1 HEOPTAHHUYECKAS XUMHUSA

Teopernieckne 0CHOBBI XHMHH

XuMmHueckui  sneMeHT. AToM. Slmpo aroma, u30TONBL. NEKTpOHHas 0GOMOHYKA.
IHEPreTHYECKHE YPOBHH, OAYPOBHH. ATOMHEIE OpOHTaNH, S-, p-, d- s1meMeHThL. OcobeHHoCTH
pacnipe/ie/icHHs. 3JIEKTPOHOB 110 OpOUTANIM B aTOMax 3IEMEHTOB NEPBBIX YETHIPEX MEPHOIOB.
JNEKTPOHHAS KOH(PHUTYPALIHS aTOMOB.

llepuoanyeckuii 3axkon u I[lepHommdeckas cHcremMa XuMHuYeckux saeMentos J[. M.
Mengeneesa. Cpa3p NEPHOIMYECKOTO 3akoHa M IlepHoaMyecKod CHCTEMBI XHMMYCCKHX
anementoB JI. M. MenneneeBa ¢ coBpeMeHHOH Teopueil CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHs CBOHCTB XHMHYECKHX 3JIEMEHTOB H 00pa3yeMbIX MMH NPOCTHIX H CJIOMXHEIX BEHISCTB
Mo IPyMIaM H nepuoiaM. 3HaueHHe IEPHOJHYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BellecTBa. XHMHYecKas CBA3b. BHABI XMMHMYecKoH CBS3M (KOBaNEHTHAS
HeIoNspHas M TIONAPHAS, HOHHAA, METAIHYecKad). MexaHu3Mbl 0o0pa3zoBaHMA KOBaJEHTHOM
XHMMHYECKOH CBA3H (OOMEHHBIN H JIOHOPHO-aKUEHTOPHBIN). Bomopoanas ¢Bs3b. BamreHTHOCTS.
D71eKTpOOTpULATENLHOCTD. CTeneHs OKUCienus. MOHbI: KATHOHBI H aHHOHBL

BemecTpa MOIEKyTAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH HOCTOSHCTBA COCTABA
BeillecTBd, THIBI KPHCTANIAYECKHX pPeiéTOK. 3aBUCHMOCTL CBOMCTBA BELIECTB OT THIA
KPHCTA/UIHYECKOH pelIETKY.

Ilonstre o gucnepensix cucteMax. VICTHHHBIE M KOJIOMAHEIE pacTBOPEL. Maccopas aos
BEHIECTBA B pacTBODE.

Krnaccnpukaums wneopranuwyeckux coemuHeHumd. HomeHKTaTypa HeOpraHHYECKHX
BewecTs. ['eHeTHYeckas CBH3b HEOPraHHYECKHX BEIIECTB, IPHHANICHKANIAX K pa3IHYHbIM
Kilaccam.

Xumuyeckas peakuus. Knaccmdukaims XuWMHdYeckux peakimii B HEOPraHHUYECKoH M
OpPraHHYECKOH XUMHH. 3aKOH COXpaHEeHUs MacChl BEIIECTB, 33KOH COXPAHEHHs H IIPeRpaIllcHUS
IHEPIUU NIPH XMMHUYECKUX peakLHsX.

CKOpocTh peakuyH, €€ 3aBHCHMOCTH OT PasNU4YHBIX (akTOopoB. O6paTHMBIE PEAKIHH.
Xumuyeckoe pasHOBecHe. (DAaKTODHI, BIMSIOIIHE HA COCTOSHHE XMMHYECKOTO PABHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTHYeCKas jucconnanvs. CunbHele W crnabble 31eKTponuTel. Cpela BOMHBIX
pPacTBOPOB BELLECTR: KUCTad, HeHTparbHas, [eNoYHas.

OKHCIHTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

JKCIEPUMEHTANBHEIE METOJbl M3YYEHHs BCIIECTB M HX MNpEeBpalleHHH: 1eMOHCTpALHA
Tabnun «Ilepuoanyeckas cucTeMa XHMHYecKHX anementoB JI. WM. MeHgeneesay, H3yueHHe
MOJENEH KPHCTANIHYECKHX peMIéTOK, HabMIONECHHE H ONHCAHHE DEMOHCTPALMOHHBIX |
nabopaTOPHBIX 'OTBITOB (Pa3fONEHHE MEepOKCHAA BOXOPOAA B IPHCYTCTRHH KATAIH3aTOpa,
ONpPEIE/IEHHE CPEJIbl PACTBOPOB BEIIECTB ¢ NIOMOILBIO YHHBEPCANBHOIO HHAMKATOpPA, PeaKiHy
HOHHOro 00MEHa), MPOBEICHHUE NPaKTHYECKOH paboThl «BusHME pasIUuHBIX $AKTOPOB Ha
CKOPOCTE XHMHYECKOH peakiMmy,

Pacuértubie 3anauu.

PacuéTel N0 ypaBHEHHAM XMMHHECKHX PEAKIHH, B TOM YHCIIe TEPMOXHMHYECKHE PACUETEL,
pac4€Tel ¢ MCITONIL30BAHUEM HOHATHS «MAcCOBas J0JIA BEIMIECTBAY.

Heopranuyecxas xumus

Hemetannpl, Ilomoxenue HemetawioB B IlepHOAMYECKOH CHCTeMe XHMHYECKHMX
anementoB JI. M. MengeneeBa u ocoGeHHOCTH cTpocHHs aroMoB. DH3udeckue CBOICTRa
HEMETAILIOB. AJUIOTPOIIHS HEMETANIOB (Ha IpUMepe KHCIOPOAa, cepbl, hochopa u yriepoaa).



XUMHYCCKHE CBOMCTBA BaKHEHIIMX HEMETALIOB (TaJloreHOB, cephl, a3oTa, Qocdopa,
YrIepoja i KPEMHHA) H HX COEJMHEHHH {OKCHIOB, KHCIOPOACOAEPX KAIHX KUCIIOT, BOAOPOIHEIX
COCAMHEHHH).

IIpuMeneHHe BaKHEHIIMX HEMETAIJIOB U HX COEIHHEHHIA.

Metanner. Ilonoxenne meranior B [Tepuonnyeckodt cHeTeMe XUMHYECKHX 371eMEHTOB [,
U. Metineneera. OcoBERHOCTH CTPOCHHS JNEKTPOHHBIX 00011049eK aTOMOB MetawoB. O0muHe
¢usznyeckue croficTBa MeTamnos. CINaBbl METALIOB. JNEKTPOXUMHYECKHH Pl HAUpSKEHHI
METAINOB. :

XHMHUYECKHE CBOHCTBA BAaXKHEHINUX METALIOB (watpuit, xanuif, Kanblgi, MarHHi,
AIIOMHHHH, IHHK, XPOM, Kelle30, MeJlb) B UX COSTHHEHHH.

Obwme crioco6bl rotyyeHns MeTalioB. [IpuMeHenue MeTaIoB B OBITY H TeXHUKE,

JKCHICpHMEHTANBHBIE METOABl HM3YYCHHA BEWIECTB W KX NPEBPAICHHH: H3y4eHHE
KOJNICKIIHH «MeTannbl M coiaBel», 06pa3lioB HEMETAUIOB, PELICHHE JKCHEPHMEHTANBHBIX
3a7a4, HabuIOJeHWE KM ONHCaHHE JICMOHCTPAUMOHHBIX M  1abOopaTOpHBIX OIBITOB
(B3auMO/IEACTBHE THIPOKCHIA AMIOMHHMS C PacTBOPAMH KHCJIOT H LIETOYEH, KaYeCTBEHHBIE
PeaKUUH Ha KaTUOHBI METAJLIOB).

PacuéTtubie 3anaum.

Pacu€rbl maccwl BemecTsa WIM 06bEMa a30B 110 H3BECTHOMY KOJHMYECTBY BEINECTBA,
Macce WK 00BEMY ONHOrO M3 YYaCTBYIOIIMX B PEaKIMH BELIECTRB, PacuyETs! Macchl (06bEMa,
KOJIHYECTBA BEILECTBA) IPOAYKTOB PEAKINH, €CIIH OJHO H3 BEINECTE HMEET IIPUMECH.

XaMHA H KH3Hb

Ponb xuMuu B obecrnieyennn sK0MOTHYECKOM, JHEPreTHYECKOH M MUINeBoi Ge30MacHOCTH,
pa3BUTHH MeIMUHHEL [loHATHE © HayYHBIX METOHAX MO3HAHMS BEINECTE H XHMHYECKHX
peaKuuii.

Ilpenctarenus 00 OOMMX HAyYHBIX NPMHIMIAX IPOMBILLIEHHOTO Oy4eHHs
BaXXHEHUINUX BELIECTB.

Uenosek B MHpe BEUIECTB H MAaTEPHANOB: BaKHEHNIME CTPOHTE/BHEIE MaTepHaIbl,
KOHCTPYKUHOHHBIC MaTepuaibl, KpPacKH, CTEK/O, KEpPaMHKa, MaTepHalibl IS 3IEKTPOHHKH,
HaHOMAaTepHabl, OPTaHU4ECKHE H MUHCPANBHbIE YI00pEHHS.

XuMUs H 3/10POBbE YEJIOBEKA: IIPABAJIA HCIOB3OBAHUS JIEKAPCTBEHHBIX NIpenaparos,
npaBuiIa 6€301aCHOTO HCIIOIb30BaHHMs MPEMAPATOBR OBITOBOM XHMMHH B IOBCEAHEBHOMN KHU3HH.

MexknpeaMeTHBIE CBA3H.

Peanusanus MeXnpeaMeTHBIX CBA3EH MPH U3yYeHHH oOMENd ¥ HEOPraHUIECKOH XHMHH B
11 xnacce ocyluecTBAseTCA Yepes MCIONBIOBAHHE KaK OOIIMX €CTECTBEHHO-HAYUHbIX TOHSTHIA,
TaK U [OHATHH, ABNSIOUMXCS CHCTEMHBIMHE AMSl OTAENBHEIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO
HUKJIA.

Obue ecTecTBeHHO-HAY4YHBIE NOHATHA: HAYYHBIH (DAKT, I'HIIOTE3a, 3aKOH, Teopus,
AHAIM3,  CHHTE3,  KIACCHQUKAUHWs,  NEPHOAMYHOCTh,  HabNIOJEHHE,  SKCIIEPHMEHT,
MOJIEIHPOBAHHE, H3MEPEHHE, ABICHHE.

Du3uKa: MaTepus, SHEPTHA, Macca, aToM, 3JIEKTPOH, IPOTOH, HeMTPOH, MOH, M3OTOM,
PanuMOAKTHBHOCTE, MONEKYIa, 3HCPIeTHYSCKHH YPOBEHB, BEINECTBO, TENO, 00BEM, arperataoe
COCTOSHUE BELIECTRA, (PU3MIECKHE BETHYHHD] H €IHHUIBI UX H3MEPEHMUS, CKOPOCT.

buonorus: KieTka, OpraHH3M, 3KOcCHCTeMa, OHOChEpa, MaKpo- M MHKPOIJIEMEHTSL,
BUTAMHHBI, OOMEH BELIECTB B OpraHu3Me, :

["eorpadmus: MHHEpaTBI, FOPHBIE MOPOJIBI, IOJNE3HBIC HCKONAEMBIE, TOILIHBO, PECYPCHI.

TexHonorus: XHMHYECKad NPOMBILUIEHHOCTb,  METAJUIYPIHfA,  NPOH3BOACTBO
CTPOHUTENIBHBIX MaTepHaJIOB, CEIBCKOXO03IHCTBEHHOE NIPOU3BOJICTRO, NHIIEBast
MPOMBIILUIEHHOCTh, (apMaleBTHYECKas® [POMBIIUIEHHOCTh, IPOH3BOACTBO KOCMETHUECKHX

NpENnapaToB, MPOHIBOACTBC KOHCTPYKIMOHHBIX MaTEepHAIOB, JJICKTPOHHASA MPOMBIIIIEHHOCTS,
HaHOTCXHOJIOTHH.



INIAHHPYEMBIE PE3YJBTATBI OCBOEHHUSA TIPOTPAMMBI ITO XHMHH HA
BA30BOM YPOBHE CPEJIHEI'O OBIIETO OBPA3OBAHHUA

JJUYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranapnuBaeT TpeOOBaHMSA K pe3yNbTaTaM OCBOEHHS OO0YUYAROIHMHCS
nmporpamMM cpefHero odmero o0pa3oBaHHs (JTMYHOCTHBIM, METANPEAMCTHEIM H TIPEAMETHBIM).
Hayuno-merognyeckoi ocHOBOH Ui pa3paboTKH NNAHUPYEMBIX pe3YJBTATOB OCBOEHHSA
pOrpamMM CpeaHero obuero oOpa3oBaHuA ABIIETCH CHCTEMHO-IEITENLHOCTHERIHA TOIXOL,. -

B cooTBeTCTBHH ¢ CHCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYPE JHMYHOCTHBIX
pe3yNbTATOB OCBOCHHS IpeaMera «XHMHS» Ha YpPOBHE cpeaHero obuero oOpa3oBaHHs
BBIAEIEHD] CEAYIOIHE COCTARMAIOIINE:

OCO3HAHUE ODYUAIOMIMMHCSA POCCHHCKON TIpakNaHCKOM HACHTHYHOCTH — FOTOBHOCTH K
CaMOpPa3BHTHIO, CAMOCTOATENBHOCTH H CAMOONPEAEICHHIO,

HaJIH4#e MOTHBALIHH K O0yUYeHH);

LCNICHANPABACHHOE PA3BHTHE BHYTPEHHHX YOEKICHMH JIMMHOCTH HA OCHOBE KIIIOYEBHIX
HCHHOCTCH ¥ HCTOPMYECKHX TPAanMIHH 6a30BoH HayKu XHMHH, ) ;

TOTOBHOCTh M CIOCODHOCTE 00YHalOMUXC PYKOBOACTBOBATLCA B CBOEH NEATEILHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMU, IPHCYLIMMH IECTOCTHOH CHUCTEME XHMHYECKOro
obpazoBanus;

HAJIHYHE MPABOCOZHAHUSA IKOJIOTMYECKOH KYIBTYPHI W CIHOCOOHOCTH CTABHTL IENH M
CTPOUTH )KH3HECHHBIC TIAHEL

JIMYHOCTHBIE pE3yIbTAaThl OCBOGHHS INpeaMeTa «XHMHS» [JOCTHFAIOTCS B €IUHCTBE
yueOHOH K BOCTIHTaTeNbHOM JIEATENBHOCTH B COOTBETCTBHH ¢ I'YMaHHCTHYECKHMH,
COLMOKYTIETYPHEIMH, JYXOBHO-HDABCTBCHHEIMH ILIEHHOCTSMH M HIealaMH  pPOCCHHCKOro
[PAXAAHCKOro oOLIEeCTBA, IPHHATBIMM B OOIIECTBE HOPMaMH H MpPaBHIAMH MOBEACHHA,
CNIOCOOCTBYIOUINMH FIPOLIECCAM CAMOMO3HAHUS, CAMOPA3BUTHS H HPABCTBEHHOTO CTAHOBICHHS
JTUYHOCTH 0OYHAIOLIMXCH,

JIM4HOCTHEBIE pe3yNbTaThl OCBOEHHS NpeaMeTa « XHMHA» OTpaXxaioT ChOPpMHPOBAHHOCTE
ONBITA IO3HABATENLHOH H IIPAKTHYECKOM NEATENBHOCTH OOYYaromMXxcd II0 peaid3alHH
NPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YMCJIE B YaCTH:

1) rpaxaaHcKoro BOCHTAHHA:

OCO3HaHHA 00YHYaIOIIUMHCA CBOMX KOHCTHTYLIHOHHBIX NPAB H OOS3aHHOCTEH, YBAXEHHS K
3aKOHY H [IPaBONOPATAKY; _ :

NpeACTaBIEHHUS O COLHAJBHBIX HOPMax M IPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE; .

FOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEILHOCTH [PH CO3JaHHH YYeOHBIX MPOEKTOB,
pelneHud y4eOHBIX H [T03HABATENbLHBIX 3a7a4, BHINOTHCHUH XUMHYECKHX IKCIIEPHMEHTOB;

CIMOCOOHOCTH NOHMMATh U PUHHUMATE MOTHBEI, HAMEPEHHUS, JIOTHKY H apTYMEHTBI JPYTHX
MpPH aHATA3C Pa3THUHBIX BUJOB yuebHON JesTeNbHOCTH,

2) NATPHOTHYECKOT0 BOCNHTAHHA:

IIEHHOCTHOI'O OTHOIIEHHS K HMCTOPHYECKOMY H HAY4YHOMY HacllelHIO OTeYeCTBEHHOM
XHMHHU;

yBaXXCHHMA K IIpolleccy TBOpYecTBa B OOIacTH TEOPDHH M IPAKTHYECKOrO TPHMEHEHHS
XHMHH, OCO3HAHHS TOFO, YTO JOCTHXKEHHS HAYKM €CTh PE3yJIbTAT ATHMTCIbHBIX HaOII0JeHHI,
KPOIOT/IHBBIX IKCIIEPHMEHTANBHBIX TOUCKOB, MOCTOSHHOTO TPYIa YUYSHBIX H TPaKTHKOB;

HHTEpeCca M TM03HABATEIbHEIX MOTHBOB B TIONYMCHHH M IOCIEOYIOIIEM aHaIu3é
HHPOPMALHH O NepefOBbIX JIOCTHREHUAX COBPEMEHHOM OTEYeCTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIHTAHMA:

HPABCTBEHHOI O COZHAHUSA, ITHYECKOTO NOBEICHHS;



cnocOOHOCTH  OLEHHMBATh CHTYallHM, CBA3aHHBIE C XHMHYECKHMH SBICHMAMH, H
OPUHHMATb OCO3HAHHBIE DEIICHHA, OPHEHTHPYACH HAa MOpaILHO-HPABCTBEHHBIE HOPMEI M
LIEHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE NOBEACHHWE M IOCTYDKH CBOHMX TOBapuilled ¢ O3HMIMiH
HPABCTBCHHEIX H [IPAROBEIX HOPM H OCO3HAHHUE MOCICACTBHE STHX MOCTYIIKOB;

4) popMHpPOBAHNA KYIbLTYPEI 310POBbS:

MOHUMAHHA [EHHOCTECH 370poBOro H Oe3onacHore obpasa H3HH, HEOOXOAMMOCTH
OTBETCTBCHHOI'0 OTHOLIEHHS K COOCTBCHHOMY (DM3HUECKOMY H IICHXHYECKOMY 3J0POBBIO;

CODJIO/ICHUA MpaBHIl O€30MacHOrO O0pallleHHs ¢ BEIIECTBAMH B OBITY, MOBCEAHERHOM
KHM3HH U B TPYIOBO# A€ATENBHOCTH;

[IOHMMaHHs [E€HHOCTH TNPaBHiI HHAMBUAYAILHOTO M KOJUIEKTHRHOIO Ge30MACHOTO
MOBEACHHUA B CHTYaLHAX, YIPOXKAIOMMX 3/0OPOBBIO H XKH3HH MOJEH;

OCO3HaHHUA TMOCNEICTBHH W HENMPHATHS BPEAHBIX NPHBBIMEK (YHOTpeGleHHs ankorod,
HapKOTHKOB, KypeHHsl);

5) TpynoBoro BocnHTAHHN:

KOMMYHHKaTHBHOH KOMIETEHTHOCTH B YYeOHO-HCCNEOBATENbCKOH  JeqTeIbHOCTH,
00LIECTBEHHO MOIE3HOM, TROPYECKOR M APYTHX BHAAX JIEATEILHOCTH:

YCTAaHOBKM Ha AaKTHBHOE YYaCTHE B pPEIICHHH NPAaKTHYECKHWX 3a7ad COLMATbHOMH
HanpaBJIeHHOCTH (B PAMKaxX CBOETO KJIAacca, LIKOIBI);

HHTEPECA K [PAKTHYCCKOMY H3YYEHHIO NPOQECCHH PalIHyHOTO poja, B TOM YHC/IE Ha
OCHOBE IIPUMEHEHH NIPEAMETHBIX 3HAHHH N0 XMMHUH;

YBaXKEHUS K TPYAY, JHOJAM TPYJa U pe3yibTaTaM TPYIOBOH JEATENLHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BHIOOpY HWHIMBHMAYadbHOH TpAaekTOpHH 0Opa3oBaHuU:A,
Oynyuwei npodeccuy H pearH3aldi COOCTBEHHBIX KUIHEHHBIX NIAHOB ¢ YYETOM JTHIHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEH K XHMHUH, HHTEpPECOB W noTpebuocTel obmecTna;

6) 3K0IOrHYeCcKOro BOCIIUTAHUN:

IKOJIOTHYECKH 11€1€C000pa3HOro OTHOIIEHHS K NPHPOJE, KAK HCTOYHHKY CYIECTBOBAHUS
JKU3HH Ha 3emiie;

TIOHHMaHHA [JI00AIBHOIO XapakTepa 3KOJNOTHYCCKHUX TPoOIIeM, BIHSHHSA 3KOHOMMYECKHX
[IPOLECCOB HA COCTOSHUE IPUPOJHON U COLHATLHON CPeibl;

OCO3HAHHA HEOOXOMMMOCTH MCTIOIB30BAHHS NOCTHKEHHH XHMMH [T pEIeHHs] BOOPOCOB
PaLHOHATILHOTO NPHPOAONONB30BAHHA;

aKTHBHOI'O HETIPUATHA AeHCTBUM, NPHHOCAIIMX Bpel OKpYXKAloieH MpHPOXHOH cperne,
YMEHHS NPOTHO3UPOBATL HEeGMAroNpHATHBIE JKOMOTHYECKHE MOCHEACTBHS IMpeIIPHHHMAEMEIX
IOCHCTBHI U OpedOTBPAllATh HX;

HAJIMYHSA Pa3BHTOTO 3KOJOTMYECKOrO MEBILUICHHS, 3KOJIOTHYECKOH KYNBLTYPHI, ONBITA
ACATENIBHOCTH  3KOJIOTHYCCKOM  HANPABNCHHOCTH, YMEHHS PYKOBOACTBOBATBCI HMMH B
MO3HaBaTeAbHOH, KOMMYHHKATHBHOH H COLHATIBHON MPAKTHKE, CIIOCOOHOCTH M YMEHHA aKTHBHO
IPOTHBOCTOATE HACOIOrMH XeMopoOuu;

7) nEHHOCTH HAYYHOT0 NMO3HAHMA:

CHOPMHPOBAHHOCTH  MHPOBO33PEHHsS, COOTBETCTBYIOIUEIO COBPEMEHHOMY YPOBHIO
pa3BHTHA HayKH K OOIIECTBCHHOI MPaKTHKY;

TTOHMMAHHA CheHHHKY XMMHH KaK Hayky, OCO3HaHHA €€ poid B (QOpMHPOBaHHH
PalHOHANILHOTO HAY4HOTO MEILIEHHS, CO3/IaHUH LETOCTHOrO MIPEACTABIEHHS 00 OKPYXKAoIeM
MHpe KaK O €JMHCTBE NPHPONBLI H YENOBEKa, B NMO3HAHHH MPHPOJHLIX 3aKOHOMEPHOCTEH H
peuIeHHH NpoblIeM COXpaHeHHA NIPHPO/IHOTO PABHOBECHS;

yOeKAEHHOCTH B OCOGOH 3HAYMMOCTH XMMHH AN COBPEMEHHOH UMBHIM3AIAH: B €&
rYMaHACTH4ECKOH HanpaBNeHHOCTH M BaXXHOH PONTM B CO3JaHHM HOBOH 0a3sl MaTepHanbHOM
KYJIbTYPbl. PELIICHHUH II00ANBHBIX NPOGIEM YCTOHYHBOTO Pa3BHTHUS Y€/IOBEUYECTBA — CHIPHEROM,
SHEPreTUYecKoM. IHIIEBOM H DKOJOTMYECKOH Oe30MacHOCTH, B Pa3BHTHHM  MEHLMHEI,



obecnieyeHRN YCIOBUA YCICINHOIO TPYAa B 3KOJIOTHIECKA KOMDOPTHOH KHU3HM KaXIOro wieHa
obLecTsa;

ECTECTBEHHO-HAYYHOH TIPaMOTHOCTH: [OHMMAHHS CYIIHOCTH METOAOB MO3HAHMSA,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CMOCOOHOCTH HCIONB30BaTh HONYYacMEIe 3HAHHS I
aHATN3a M OOBACHEHHA ARTEHMI OKDYXAIOLIEro MHpa H IPOUCXOMALINX B HEM H3IMEHEHHI,
YMEHHS I€1aTh 00OCHOBAHHBIE 3aKTIOYEHHS Ha OCHOBE HayUHBIX ()aKTOB H MMEIOIIHXCH JAHHBIX
C LEMBIO NMOMY4EHHS JJOCTOBEPHBIX BBHIBOJIOB;

CNIOCODHOCTH CAMOCTOATEIBHO HCIOMB30BATh XHMHYECKUE 3HAHHS JUIA PELICHHS Ipobaem
B peanbHbIX )KU3HEHHBIX CATYALHSAX;

MHTEPECa K NO3HAHHIO U MCCNEN0BATENBCKOM AeATCIEHOCTH;

TOTOBHOCTH H CHOCODHOCTH K HENMpEpRIBHOMY 00pa30BaHHI0 M CaMOOOpasoBaHMIO, K
AKTHBHOMY [IOJIYYEHHUIKO HOBBIX 3HAHMH 110 XMUMHH B COOTBETCTBHH € JKU3HEHHBIMH
HOTPEOHOCTAMH;

MHTEpECa K OCOOCHHOCTAM TpyJda B PpasiHuYHBIX chepax mpodeccHOHATBHOIM
AeATeNEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTanpeMeTHBIE pe3ysIbTaThl OCBOCHHS yueGHOro npeaMera «XuMHMS» Ha YpOBHE
cpenHero obiero 00pa3oBaHHs BKIHOYAIOT:

3HAUHMBIE JUIS (OPMHUPOBAHMA MHMPOBO33pEHHS OOYHAIOMHXCA MEKTHCIMIIHHAPHBIE
(MeXMpeNMeTHBIE) 0OILIEHAYIHbIE TOHATHS, OTPAXKAIONINE [EIOCTHOCTE HAYYHOH KADTHHEI MUDa
H cnennpuKy METOI0B NO3HAHMS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BELECTBO,
JHEprus, ABJICHHE, MpOLECC, CHCTEMa, HAy4YHbIH (GaxT, MPHHUMII, THNOTE3a, 3aKOHOMEPHOCT,
3dKOH, TEOPH, HCCIIEIOBAHKE, HaOIONCHHE, H3MEPEHHE, IKCIIEPHMEHT U APYIHe);

YHHBepcalbHble  yueOHbie — neHCTBHA  (TIO3HABATeNbHblE,  KOMMYHHMKATHBHBIE,
perynaTUBHBIC), oOOecnedHBalOMe (HOPMHPOBAHHEC (YHKUMOHAIBHOH TIpAMOTHOCTH H
COLMAIBHOH KOMOETCHIMH O0YUarOIMMHXCS;

CIOCOOHOCTE  OBYHalOMMXCS  HCHONB30BATE  OCBOEHHBIE  MEKIMCHMIUIHHAPHEIE,
MHPOBO33PCHYECKHE 3HAHMA M YHMBEpCainHble yueOHBIE NEHCTBHA B IO3HABATEIBbHOH H
CONMANBHON NIPAKTHKE.

MeranpeaMeTHBIE  pe3ynbTaThl OTPAXAlOT OBNIAICHHE YHHBEDCATLHBIMH YYeGHBIMH
NI03HABATE/IbHBIMH, KOMMYHHKATHBHBIMH H PETYIATHBHBIMH ACHCTBHAMH.

OBnajenne yAHBEPCAIbHLIMH Y4€0GHBIMH NO03HABATEILHBIMH AeHCTBHAMH:

1) 6a3oBble JOTHYECKHE NCHCTBHA:

CaMOCTOATENBHO  (GOPMYIMpORAT M aKTyalH3HpoBaTh NpobieMy, BCECTODOHHE eé
paccMaTpuBarTh;

OIpefesiTh LUCIH NEATEIbHOCTH, 3a/]aBasi IapaMeTphl H KPHTEPHH HX IOCTHXKSHUS,
COOTHOCHTBb Pe3y/IbTaThl ACATEIBHOCTH C NIOCTABIEHHBIMH LICISIMU;

HCNOB30BATE [PH OCBOCHMM 3HAHWH TPHEME! JOTHYECKOTO MBINUIEHHS — BBIRCIATH
XapakTcpHple TPH3HAKM TNOHATHH M YCTaHABIWBATE HMX B3AaHMOCBA3b, MCIOJIB30BATh
COOTBETCTBYIOIIHE MOHATHS U1 OOBACHEHHS OT/IEIbHBIX (AKTOB M SABJICHHI;

BLIOHpAThL OCHOBAHHA M KPUTEPHH JUIS KIacCH(UKALMH BEECTB H XHMHYECKHX PEaKiiii;

YCTaHaBIMBATh NPHYHHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMH ABICHHIME;

CTPOHTb NOIHYECKHE DPacCY>KACHHA (UHIYKTHBHBIE, MACAYKTHBHBIE, [0 aHAJIOIHH),
BBUSIBIIATE 3aKOHOMEPHOCTH M NPOTHBOPEYMS B PACCMATPHBAEMBIX SBICHHIX, GOPMYIMPOBAThH
BBIBOJIBI M 3aKTHOUEHHS;

MPHMEHATH B MPOLECCE MO3HAHMSA, HCIONb3YEMBbIE B XHMHM CHMBOJIHYECKHE (3HAKOBEIE)
MOJIENH, IPe0dpa3oBLIBATE MOAENLHBIE IPEACTABICHUA — XMMUYECKHI 3HaK (CHMBOJI) 3/IeMEHTa,
XUMHYecKas (GopMyna, YpABHEHHE XWMHYECKOH peakuMM — TpH pPelIEHHM Y4eGHBIX
TO3HABATENIBHBIX M IPAKTHYECKHMX 3a[ad4, PUMEHSTh HA3BAHHEIE MOJEIBHEIE TPEACTABRICHHS
JUIst BBISIBICHHMS XapaKTEPHLIX TIPU3HAKOB H3YYaeMbIX BEIECTB W XHMHYECKHX PEaKIHid,



2) 6a3oBbIe HCCTEQOBATEILCKHE CHCTBHA:

BJIAICTL OCHOBAMH METO/I0B HAYYHOT'O [T03HAHKA BELIECTB U XHMHYECKHX peaKIuii;

opMyaMpoBaTh UENH H 3aJauyH HCCIEAOBAHHS, MCHONB30BaTh IIOCTARJIECHHBIE H
CaMOCTOATEIbHO COPMYTHPOBAHHBIE BOIIPOCH B KauecTBe WHCTPYMEHTA TO3HAHHS H OCHOBEI
ansi GopMHPOBAHHS THIIOTE3H] N0 MPOBEPKe NMPABHIILHOCTH BHICKA3bIBAEMBIX CYXK/ICHUIA;

BIaNeTh HABBIKAMHM CaMOCTOSATENBHOIO IJAHMPOBAHHA H IIPOBENEHUS YYEHHYECKHX
9KCIIEPHMEHTOB, COBEPILEHCTBOBATh YMEHHS HabIONaTh 3a XOJ0OM MpOLECcca, CAMOCTOATENBHO
NPOrHO3HMPOBaTh €ro pe3yasTar, (PopMyIHpOBATE 0000IIEHUS W BHIBOABI OTHOCHTEILHO
JOCTOBEPHOCTH PE3YNLTATOB HCCIECIOBAHUA, COCTABNATH OOOCHOBAHHBIH OTYET O MPOAEIaHHOMH
paGorte;

NpHOBPETATh ONBIT YYEHHYECKOH MCCIeI0BATENbCKOH H HPOEKTHOH JESTENbHOCTH,
NPOSBASTE CIIOCOOHOCT M TOTOBHOCTE K CAMOCTOATENIBHOMY MOHCKY METOAOB pelleHus
MPaKTHYECKHX 3a1a4, NPUMEHCHHIO Pa3IMuHBIX METOJOB IO3HAHHS.

3) pabora ¢ nndopmanmeii:

OPHCHTHPOBATECH B PA3sIMYHBIX HMCTOYHHKaX HHGOpMalHH (HAyYHO-HOMyJispHas
JAMTeparypa XUMHYECKOrO COHEPXKAHHWA, CIpaBoyHbe Iocobus, pecypcel HHTepHera),
AHAIM3MPOBATL HH(OPMALMIO Da3THYHEIX BHAOB M (OPM [PEACTABIEHHHA, KPUTHYECKH
OLIEHUBATh €€ NOCTOBEPHOCTH M HEIIPOTHBOPEUYHUBOCTS;

GOpMyIHpOBaTh 3ampochl M TIPUMEHSTH DPasIEYHBIE METOHBI TIPH IOHCKE M oTOOope
HH(popManuy, HeoOXOIHUMON IS BBITIOJIHEHHS YueOHBIX 3a1a4 OnpeAenEHHOTO THIIA;

IPHOOPETATE ONBIT HCIOAb30BAaHUI HH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IMYHbIX MOMCKOBBIX CHCTEM;

CaMOCTOATENLHO BEIOHPATE ONTHMAIBHYIO OpPMY Ipe/CTaBjIcHHsS HH(OPMAIMH (CXEMEI,
rpadHKH, AHarpaMMel, TAGIHUBL, PUCYHKH H IPYTHE);

HCIIONB30BaTh HAYYHBIH S3BIK B KayecTBe cpeAcTBa OpH paboTe ¢ XHMHYECKOMH
HHOOPMALMEH: NPHMEHATh MEXNpeIMeTHble ((DH3MYecKHEe M MATeMAaTHYECKHE) 3HAKH H
CHMBOJIBL, (hOPMYITBI, A006peBHATYPBI, HOMEHKIIATYPY;

HCII0/Ib30BaTh H NMPeoOpa3oBhIBATE 3HAKOBO-CHMBOINYECKHE CPEACTRA HATISHOCTH.

Onjajenne yHHBEPCATbHBIMH KOMMYHHKATHBHEIMH JeiCTBHAMH:

3aIaBaTh BONPOCH NO CyIECTBY 0OCYyKAaeMoH TeMBl B XO¢ AUANOTa M/HIHM AUCKYCCHH,
BBICKa3bIBaTh HJCH, (GOPMyIMpOBaTh CBOM IIPEMJIOWKECHHS OTHOCHTENBHO BBINOJHEHHS
NpeljIoKEHHOI 3a1aum;

BBICTYNATh ¢ NpE3CHTAlHeH pe3y/bTaTOB IO3HABATEJIBHOH HEATENBHOCTH, MOMYYEHHBIX
CaMOCTOATCNIBHO MIIM  COBMECTHO CO CBEPCTHHKaMM I@IPH  BBHINONHEHHH XHMHYECKOTO
IKCIIEPHMEHTA, IIPAKTHYECKOH paboThl 110 HMCCIEeAOBAaHUIO CBOMCTB H3YYaEMBIX BEHIECTB,
peannzanuu yyeOHOTO IIpoeKTa W (GOpPMYIHPOBATH BEIBOJABI IO pPe3yNbTaTaM NPOBEIEHHBIX
WCCNENIOBAHNH MyTEM COTNIaCOBaHMS MO3KIIHH B X01€ 00CYKACHUA H 0OMeHa MHEHHSIMH,

OBaazeHHe YHHBePCANBHLIME PEryJISTHBHBIMH A¢HCTBHIMH:

CaMOCTOSTENBHO MJIAHMPOBAaTh M OCYIIECTBNATH CBOK) MO3HABATENBHYIO IESTEILHOCTE,
onpejenss €€ 1eIM | 331a4d, KOHTPOIHPOBaTk H MO Mepe HeoOXOAUMOCTH KOPPEeKTHPOBATH
npeajaracMblil aJIrOpUTM IEHCTBHH NpH BLIIOIHEHHH YUeOHBIX M MCCIEAOBATENIBCKHX 3a/1ad,
BLIOMpaTE Hanboiee 3¢ eKTUBHEIH cnocod HX PeICHHS ¢ Y4ETOM MONYyYeHHs HOBBIX 3HAHHH O
BeIICCTBAX U XUMHYCCKHX peaKIIHHX;

OCYILECTBIIATH CAMOKOHTPOJbL CBOECH JICATENBHOCTM HA OCHOBE CaMOAaHATIH3a M
CAMOGLIEHKH. : '

NPEIMETHBIE PE3YJIBTATHI
11 KJACC

[IpenmeTHple pe3yabTaTel OCBOEHMA Kypca «OOmas © HeopraHWdeckas XHMHI»
OTpakaloT:



cOpPMUPOBAHHOCTE IMPEJCTABNECHHUH: O XHMHYCCKOH COCTaRJIAIONMIEH eCTeCTBEHHO-
Hay4YHOHl KapTHHBEI MHpa, pOlNH XHMHU B NO3HAaHUM fABNEHHH NpPHPOAB, B (HOPMHpOBaHHH
MBILICHHA W KYJIBTYPH JHMYHOCTH, €€ (QYHKUHOHANBHOH I'pPaMOTHOCTH, HEOOXOMHMONH ia
pELeHHsl [PAKTUYECKHUX 3aa4 M IKOJIOTHYECKH OOOCHOBAaHHOIO OTHOLIEHHA K CBOEMY
3JIOPOBBIO W IIPUPO/IHOH cpene;

BIA/ICHHE CHCTEMOH XHMHMYECKHX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOMHOJIATAIOLIHE
MOHATHA (XMMHYECKHH 3NEMEHT, aTOM, H30TOIL, S-, p-, d- 3NEKTPOHHBIC OPOHTAIH ATOMOB, HOH,
MOJIEKYJIA., MOJIb, MOJAPHBIA OOBEM, BAICHTHOCTH, ANEKTPOOTPHLATEILHOCTh, CTENEHb
OKHMCJIEHHS, XHMHMYECKas CBA3b (KOBAJGHTHAs, HOHHAs, METAUTHYECKAs, BOJOPOIHAasN),
KPUCTJLIHUECKas  peléTka, TUIBl XUMHYECKHX  peakldil, pacTBOp, 3NMEKTPOJHTEL
HEINMCKTPONHTEL, JIEKTPONUTHYECKAST JHCCOIMALNA, OKHUCIMTENb, BOCCTAHOBHTENb, CKOPOCTH
XHUMHYECKOH  peaklMM, XHMHYECKOE pAaBHOBECHE); TEOPMH H  3aKOHBl  (Teopus
3NMEKTPOJHTHYECKOH JUCCOLMaluu, nepuogudeckuit 3akoH JI. W. Mennencea, 3axoH
COXpaHEHMs MacChl BELIECTB, 3aKOH COXpaHEHHS W NPEBPALEHHsS SHEPTHH NMPH XHMHYECKHX
PeakuHsx), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH 43BIK XHMMM, MHPOBO33PEHYECCKHE 3HAHMS,
JeKallue B OCHOBE MOHUMAHMS [PHYMHHOCTH H CHUCTEMHOCTH XHMMYECKHX SIBJICHHIA,
taxTonoruueckue cBReIcHNS O CBOMCTBAX, COCTABE, NMOMYUEHHH H Ge3011aCHOM HCIIONB30BAHHH
BaXXHEHIIIWX HEOPFaHWYECKHX BEIIECTB B OBITY H MPAKTUYECKOHR IeATEILHOCTH YeI0BeKa;

c(pOPMUPOBAHHOCTE YMEHHI BBHISBISTH XapaKTepHbIC MPU3HAKH MOHATHHE, YCTAHABAHBATE
HX B3aMMOCBA3b, UCHONB3OBATE COOTBETCTBYIOIUME MOHATHA [PH ONMCAHHH HEOPraHHYECKHX
BCLUECTB W HX NPEBpaILlCHUI;

cthOpMHPOBAHHOCTE YMEHHMH HCIIOB30BAaThH XMMHYECKYI0 CHMBOJIMKY AJisSl COCTABJICHHS
GopMy BEIIECTB M YPaBHEHHH XHMHYCCKHX peakiHi, CHCTEMAaTHYSCKYK) HOMEHKIATYpPY
(IUPAC) ¥ TpuBMaibHBIC HA3BAHHA OTJICJIBHBIX HEOPraHHYECKHX BEIISCTB (YrapHEIH ras,
YIAEKHMCIIBIA Ta3, aMMHaK, raméHas H3BeCTb, HeramiéHad M3BECTh, ITMTHEBAsd COJA, ITHUPHT H
Apyrue);

chOPMHPOBAHHOCTE YMEHHUH ONpeseNsTh BAICHTHOCTD U CTENCHb OKHCICHHA XHMHUYECKHX
IEMEHTOB B COEIMHEHMAX PA3JIMYHOIO COCTARA, BUI XUMHYECKOH CBA3H (KOBAlIeHTHAA, HOHHA,
MeTa/uIM4ecKas, BOJOPOAHAaA) B COEAHMHEHHSX, THN KPHCTAIIHYECKOH PEILETKH KOHKPETHOTO
BelllecTBa, (aTOMHasi, MOJIEKYJSIDHAS, HOHHAad, METAJUIMYECKasd), XapaKTep cpeldsl B BOIHBIX
pacTBOpax HeEOpraHUYECKHX COeAHHEHHH; )

¢(OPMUPOBAHHOCTE YMEHHH YCTAHARIUBATH IPHHAILIEKHOCTE HEOPraHHYECKHMX BEIECTR
10 HX COCTABY K ONpeAenéHHOMY Kiaccy/TpyIie coeIMHeHUH (TIpoCcThie BELIECTBA — METAUTHI H
HEMETAJLTBI, OKCH/Ibl, OCHOBAHHSA, KHCIIOTHI, aM(QOTEPHEIE THAPOKCHIRL, COIH ),

chOPMHpPOBAHHOCTh YMEHHH pacKphIBaTh CMEICN IlepHogudeckoro 3akoma JI. U,
MenaeneeBa # = JEMOHCTPUPOBaTH €0  CUCTEMATHIUPYIOWYH), OOBACHHUTENBHYIO H
HPOrHOCTHHECKYH QYHKIIHH,

chOpMHpPOBAHHOCTE YMEHWH  XapakTepHU3OBaTh JIIEKTPOHHOE CTPOSHHE aTOMOB
XMMHYCCKHX 31eMcHTOB 1—4 nepronos I[leproamyeckoii cHCTEMBI XMMAYECKHX 21eMeHTOB J. K.
MenjienieeBa, MCIIONB3YS MOHATHA «S-, p-, d-3NEKTPOHHBIE OPOMTANHY, «JIHEPreTHYECKHEe
YPOBHHY», OOBACHATH 3aKOHOMEPHOCTH H3MECHEHHS CBOHCTB XHMHYECKHX 3JJIEMEHTOB H HX
coenHeHn# no nepuonam M rpynnam [lepmoawyeckod cucTeMbl xuMudeckux 3nementos 1. M.
Menaencesa;

cOPMHPOBAHHOCTL YMEHHMIt XapaKTepH30BaTh (ONHCHIBATH) OOIMIHE XHMHYECKHE
CROIfCTBA HEOPraHMYECKHX BEMIECTB pa3IMYHBIX KIACCOB, NOATBEP)KAaTh CYIIECTBOBaHHE
FeHeTHYCCKOM CBA3M MEXIY HEOpraHMYeCcKHMMM BEIeCTBAMH C TIOMOIIBIO ypaBHEHHH
COOTBETCTRYIOUIMX XUMHUYECKUX PEAKLIHIA;

cOPMHPOBAHHOCTE YMEHHS KIACCH(GHMIMPOBATL XHMHYECKHE PEAKIIKH 110 Pa3JTHIHBIM
MpU3HaKaM (YMCITYy M COCTaBY pearupyloluX BEIIECTB, TEIUIOBOMY 3(ddekTy peaknuy,
M3MEHCHHUIO CTEICHEH OKUCIIEHHAS 3JIEMEHTOB, 00pPaTUMOCTH peaKliuH, YYaCTHIO KaTaTu3aTopa);



cthoOpMHPOBAHHOCTL YMCHHI COCTABIATh YpaBHEHUS peaKuuii pa3IMYHLIX THIOB, IOJTHbIE
' COKpaulEHHBIC YPAaBHEHHS PEaKUHH HOHHOIO OOMEHA, YYUTHIBAs YCJIOBHA, MPH KOTOPHIX ITH
peaxkiiiid UAYT 10 KOHIIA, _

cthOPMHPOBAHHOCTE YMEHWH HPOBOAMTE DEAKLUWH, MOATBEPHAAOLINE KadyeCTBEHHBIH
COCTaB pa3NUYHLIX HEOPraHWYECKHUX BELOCCTB, pACIO3HABAaTL OIBITHBIM NYTEM HOHEI,
[PUCYTCTBYIOLIHE B BO/IHBIX PACTBOpAX HeOpraHUYECKHX BelllecTB;

ChOPMHPOBAHHOCTE YMEHUH PACKPBIBATE CYIIHOCTH OKHCIHTEIbHO-BOCCTAHOBUTEIIEHBIX
peakudi NOCPeACTBOM COCTABICHHS IEKTPOHHOrO OajaHca 3THX peakunii;

chOPMHPOBAaHHOCTE YMEHHH OOBACHATH 3aBUCHMOCTE CKOPOCTH XMMHYECKOH peakiuH ot
pasnUyHBIX (AKTOPOB; XapaKTep CMeLICHHUA XMMHYEeCKOTO pPaBHOBCCHS B 3aBUCHMOCTH OT
BHenrHero Bo3neicTrus (npuHuun Jle larense);

c(hOPMHPOBAHHOCTE YMEHHH XapaKTepH30BaTh XHMHYECKHE IIpOLECCHl, JIEKAIIHE B
OCHOBE TPOMBILIICHHOIO MOAYYEHHS CEpHOH KUCIOTHI, aMMHaKa, a Takke c(OpMHPOBAHHOCTE
npejcTasieHdit 00 00X HAYYHBIX MPUHLMIIAX M 3KONOTHYEeCKHX NpoblieMax XHMHYECKOro
NPOHU3BOJICTBA;

chOPMHpPOBAHHOCTE YMEHUH MNPOBOAMTL, BLIYHCIEHMS C HCIONB30BAHHEM TOHATHA
«MaccoBas 108 BeLIECTBA B pacTBOpe», OOBEMHBIX OTHOINEHWH ra30oB INPH XHMHYECKHX
peaKIiusaX, MAcChl BEIECTBA WM 00BEMA razoB MO H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BEMY OJHOrO M3 YYacCTBYIOLIHX B PEaKkIMd BEILECTB, TemiaoBoro »hdekra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHA MAcCHl BEIIECTB, MIPEBPaLlieHHsA H COXpaHEHHSA SHEPTUHM;

C(hOPMHPOBAHHOCTE YMEHMI COOMIONATE IIPaBHIA MONB30BaHAS XHMHYECKOH mocymol W
nabopaTOpHBEIM 000pYNOBaHHEM, a TAKXKe MpaBiia oOpalleHus ¢ BellleCTBAMH B COOTBETCTBHH C
HHCTPYKLIHAMH 10O BHITOJHEHHUIO Nab0OpaTOPHBIX XHMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTE YMEHHH NJIAHUPOBaTb H BBITIOJHATH XHUMHYECKUH 3SKCIIEPHMEHT
(pasmokeHHe MEPOKCHIa BOAOPOJAa B WPHCYTCTRHH KaTalH3aTopa, OIpedeleHHe cpemnbl
pacTBOPOB BELIECTB ¢ MIOMOIIBI0 YHHBEPCATHHOTO HHIMKATOPA, BIMsSHIE Pa3IMYHbIX (aKTopoB
Ha CKOPOCTb XMMHYECKOM PpEakKlMW, PeakiliM WOHHOrO OOMEHa, KaueCTBEHHEBIE PEakItHH Ha
cyaedar-, kKapOoHaT- U XJIOPHA-aHHOHBI, HA KATHOH aMMOHHS, pellieHHe 3KCIIepHMEHTAIBHBIX
3aqay no TeMaM «Metamis» M «HeMmeTamnbl») B COOTBEICTBHM C MNpPABHIAMH TEXHHKH
De3onacHOCTH NpH oOpaleHHH ¢ BEleCTBaMH B 1abopaTopHBIM 000py/TOBaHHEM, NIPEACTABIATD
pe3yNbTaThl XHMHMUYECKOTO DJKCIOCPHMEHTa B GopMe 3alucH ypaBHCHMUI COOTBETCTBYIOIUX
peaKktuii H GOPMYIHPOBATH BBIBOJABI HA OCHOBE 3THX PE3YJIbTATOB;

COPMHPOBAHHOCTh YMEHMH KPHTHYECKH AHAIH3HPOBATh XMMHYECKYIO HHQPOPMAIHIO,
MOTy4aeMYK0 W3 pa3sHBIX HCTOYHHKOB (CpelcTBa MaccoBOil kKoMMyHuUKanuy, WHTepHeT H
APYTHX);

cOpPMHPOBAHHOCTh YMEHHMH CoOMIOJaTh TNpaBHIa OKONOTHYECKH Ueecoo0pasHoro
noBeAcHHS B OBITY W TPYAOBOH JHEATENBHOCTH B HENAX COXPaHEHHS CBOEro 3[0pPOBbi H
OKpyXatwoulel MpHPOAHOH cpelbl, OCO3HABATh ONACHOCTb BO3LCHCTBHS Ha JKHUBBIC OPraHH3ME!
onpenenéHHbIX BEIIECTB, MOHUMAs cMbIcT Mokaszatens [1JIK, mosdcHATE Ha mpUMepax CrocoOnl
YMEHBIIEHHA H [IPEIOTBPAIEHHA HX BPEJIHOTO BO3ACHCTBUS Ha OpraHu3M 4YeloBeKa;

I8 0OYYArOIIMXCSA ¢ OrPaHMYMEHHBIMH BO3MOKHOCTAMH 3JI0POBbS: YMEHHE NPUMEHATH
3HaHMs 00 OCHOBHBIX JOCTYHHBIX METOJAaX IO3HAHUS BEIIECTB M XMMHUUECKHX ABICHHH;

IS CNEenbIX W cnaboBHASINX OOYJalOIMXCA: YMEHHE HCIONB30BaTh pelbedHo-
TOYEUYHYIO cucTeMy obo3Havenun# JI. Bpaiins juis 3anucu XuMudeckux GopMyIr.
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