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MHNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma Kypca Ha YpOBHE CpeaHEro oO0Iero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepaunn», TpeOOBaHUH K pe3yibTaTaM 0CBOeHUA (efepanbHON 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmero  oOpaszoBanus(POIl  COQO), mnpencraBieHHbix B DenmepaibHOM
rocyJapcTBeHHOM obOpazoBarenbHoM crapaapre COO, ¢ yuérom Konuenmuu mpernogaBaHus
yuebHoro mpenmera «XuMHsS» B 00pa3zoBaTelbHBIX opranmsauusx Poccuiickoii dexepanuy,
pealIM3yIONMX OCHOBHBIE 00pa3oBaTeNbHbIC MPOTPAMMbl, 1 OCHOBHBIX IMOJIOKeHUH «CTpareruu
pasBuTus Bocniutanus B Poccuiickoit denepanun Ha nepuoxa no 2025 roma» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHS Ha YpPOBHE YINIYOJEHHOINO H3YyYEHHs 3aHUMAET BaXHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOTO o0Opa3oBanus ydammxcs 10-11 xkmaccoB. H3ydenue mpeamera,
peaiuzyemMoe B ycioBUAX UG (GEepeHIMPOBAHHOTO, MNPOPUIBHOTO OOyYeHHUs, MPU3BAHO
obecrieunTh 00IIe00Pa30BaATENBFHYI0 U OOLIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJIBI,
HEOO0XOAUMYIO IS Q/IalITAIllMK UX K OBICTPO MEHSFOIIMMCS YCIIOBHSIM KH3HHU B COLIMYME, a TaKXKe
JUIS TIPOJIOJDKEHUST O0y4YeHHUs] B OpraHM3alusIX MpodeccCHOoHaTbHOr0 00pa30BaHUS, B KOTOPBIX
XUMHUS SIBJISIETCS OJIHOM M3 MPUOPUTETHBIX TUCIUTUIMH.

B nporpamme no xumuum HazHaueHue Kypca «/30paHHbIEe BONpPOCH  HEOPraHUYECKOMN
XMUMHW» TOJTy4aeT MOAPOOHYI0 HWHTEPHPETAIMI0O B COOTBETCTBHH C OCHOBOIOJATAIOIINMHU
nonoxkenuasMu PI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJieH, coaep)kaHus, Pe3yIbTaTOB
oOyueHuss W TpeOOBaHMI K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB. CBHUAETEIHCTBOM TOMY
SIBIISTIOTCS CJIEYIOIIME BBITIOIHIEMBIC TIPOTPAMMOM 1O XUMUHU (PYHKIIUU:

e UH(POPMAIMOHHO-METOIMYECKAs, peaTu3anus KOTOPOW 00ecreumBaeT IOIydeHHe
MPEJICTaBICHUS O LEsIX, COAEp KaHUU, OOIIel cTparernu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHA O0YyYaIONIMXCs CPEACTBAMH MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHU3alMOHHO-IUIAHHUPYIOLIAs, KOoTOpas pelycCMaTpUBAET olpeziesieHue:
HOPUHIUIIOB  CTPYKTYPUPOBaHMS M  MOCJIEIOBATENbHOCTH M3y4eHHS y4eOHOro
MaTepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; MOIXOIOB K
(OpPMUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJS M OLEHKH 00pa30BaTENIbHBIX
JOCTHKEHUIN 00ydJarolMXcsi B paMKax HUTOrOBOM arTecTal B (GopMe €IUHOTrO
roCyJapCTBEHHOT'O 3K3aMeHa 110 XUMUH.

[Tporpamma st yriryoJa€HHOTO U3YyYEHHsI XUMHUH:

e YCTaHABIIMBAET MHBAPHUAHTHOE IPEIMETHOE COAEpKaHUE, 00sA3aTeIbHOE IS U3yUCHUS
B paMKax OTAENbHBIX mpoduieil, mnpeaycMaTpuBaeT  paclnpeielieHue |
CTPYKTYPUPOBAaHHUE €0 IO KJIaccaM, OCHOBHBIM COJEpKaTelbHbIM JHHUAM/pa3/ienam
Kypca;

e JIa€T MpUMEPHOE pacrpesiesieHne y4eOHOTO BpEMEHHU, PEKOMEHAYEMOTO JUIsl U3YYEHHUS
OTJICTTbHBIX TEM;

e IpeIaraeT NPUMEPHYIO MOCIeA0BaTEIbHOCTh U3yUEeHUsl Y4eOHOr0 MaTepuaa ¢ yaéTom
JIOTHKH MTOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX H MEXKIIPEIMETHBIX CBS3CH;

e JAa€T METOAMYECKYI0 HWHTEpIpeTaluio Ieled W 3aJad H3ydeHHs] MpeAMeTra Ha
yrIIyOnEéHHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CHCTEME CPEIHEro
o0riero ob6pa3oBaHusi, COAEPKATEIbHON XapaKTEePUCTUKU IJIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMBbl CpeaHero oOmiero oopa3oBaHUs
(JIMIHOCTHBIX, METANPEMETHBIX, TIPEAMETHBIX), a TaKXKe C YIETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABaTEIbHBIX JEHCTBUN O0Oy4aroImerocss IO OCBOCHHMIO COJAEPIKaHUS
peaMeTa.



[To BceM Ha3BaHHBIM MO3UIIUAM B IPOrPaMMe 110 XUMHUU MPEAYCMOTPEHA IPEEMCTBEHHOCTh
¢ o0ydyeHHeM XMMHUHU Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHus. 3a peiesiaMi YCTaHOBJICHHOU
POrpaMMOil 10 XUMHUH 00s3aTeIbHON (MHBAPUAHTHOM) COCTABIIAIONICH cOoAepKaHUs y4eOHOTrO
npeamera «XUMHUs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro BapuaTUBHOW COCTABIISIONIEH, KOTOpast
JIOJKHA OTIPEIENIATHCA B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO MPOpuIIsi 00ydeHHUs.

B coorBerctBum ¢ koHuentyaibHbiMU mojoxkeHusiMu OI'OC COO o Ha3zHaueHHH
IIpeaMeTOB 0a30BOr0 U YIITyOJEHHOTO YPOBHEH B cucTteMe Tu(GepeHIIIPOBAHHOTO 00yUeHHs Ha
YpOBHE cpeiHero o01iero 00pa3oBaHus XMMUS HA YPOBHE YIITyOJIEHHOTO H3yUeHHUs HAlpaBjieH Ha
pealin3aluio NPEeeMCTBEHHOCTH C MOCIEIYIOIIUM 3TAllOM MOJYUYeHHUsI XUMHUYECKOTO 00pa30BaHUs
B paMKaX M3YyYCHUs CICIHAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAWCIMILIUH B BYy3axX U
OpraHu3alMsIX CpeaHero npodeccruonanbHoro oOpa3oBanus. B 3Toif cBsA3M M3ydeHHE mpeaMeTa
«XHUMHUS» OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha PACIIUPEHUE U YIIyOJeHUE TEOPETUUECKOU U
MPAKTUYECKON MOATOTOBKH OOY4YaIOUIMXCs, BHIOPABIINX ONpeAeNEHHBIA MpoQmiib 00yyeHus, B
TOM 4HCJE€ C TEPCIEeKTUBON TOCIEAYIONIET0 TIOJyYeHUs] XHMHYECKOTO O0pa3oBaHHS B
opranuzanusax npodeccuoHaIbHOro oopa3zoBanus. Hapsigy ¢ atum, B cBere TpeboBanuit ®I'OC
COO k mmaHupyeMbIM pe3ylbTaTaM OCBOEHHUs (enepanbHOl 00pa3oBaTeIbHOM MPOTPaMMBbI
cpenHero oOmiero oOpa3oBaHUS W3Y4YEHHE MpeAMeTa «XUMHUS» OPUEHTHPOBAHO TaKXKe Ha
peleHne 3a/1a4 BOCIIUTAHUS M COIMAIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha (popMUpOBaHUE y HUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH pallMoOHATU3ali y4eOHOTO TpyAa M 000OMIEHHBIX
CHO0CO00B AESITETbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAITPEIMETHBINA XapaKTep.

OO61miee ynco 4acoB, MPEAYCMOTPEHHBIX I M3y4eHHUs Kypca cocrapisieT 34 yaca B 11

kiacce (1 gac B Henelno).

1. COAEP)KAHUE OBYYEHUA

Atom. CoctaB aroMHbix sngep. CrpoeHue SJICKTPOHHBIX O0OJIOYEK  aTOMOB.
DNeKTPOOTPULIATETEHOCTb.

3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX 3JEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOKHBIX BEHIECTB I10 TPYIIIAM U IIEPUOIAM.

Xumuyeckas CBsi3b. BUJbl XUMUYECKOW CBSI3U

[IpencraBneHne O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILIEKCOO0pa30BaTeb, IUTAH/IBI.

Crioco0Ob! BeIpa)keHHUsI KOHLIEHTPAILIMK PAacTBOPOB: MaccoBasl JI0JIs BEIIECTBA B pacTBOPE,
MOJISIpHAs] KOHIEHTPALHsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakiiuii B HEOPraHM4eCKON XUMHUU.

CkopocTh XMMHUYECKOH peaklnu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (PAKTOPOB.

OO6patumMble 1 HeoOpaTUMBbIE peaki. XUMHUYecKoe paBHOBecHe. DaKTOPbI, BIUSIOIINE HA
IIOJIO)KEHHE XMMHUYECKOTO PAaBHOBECHUS: TEMIIEpaTypa, AABJICHHUE W KOHILIEHTpPAlMM BELIECTB,
yuactByromux B peakuuu. IIpunmun Jle [larense.

DNEKTPOIUTHYECKAsT TUCCOLUAIIUS.

I'upponus cosen.

Peakiiuu nonHoro ooMeHa.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBHUTENb. METO]T 3JIEKTPOHHOT0 OajaHca.

DNEKTPOIN3 PACTBOPOB U PACIIaBOB BEIIECTB.

Bopopon. [Tonyyenue, pusndeckre u XMMHUYECKHUE CBOMCTBA.

l"anorensl. @uU3NYeCKre 1 XUMUYECKHE CBOMCTBA.



Kucnopon, 0301, ®usnyeckrue 1 XUMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPO/1a M 030HA.

Cepa. CepoBonopon, cynbpuasl. Oxcua cepsi(IV), okenn cepri(VI). Cepaucras u cepHas
KHCIIOTBI U UX COJIH.

Azot. AMMuak, OKcuasl a30Ta. A30THCTas M a30THAs KUCJIOTHI U MX COJIH.

dochop. Dochuast u pochun. Oxcuasr pocdopa, hochopHas KUCI0Ta U €€ COJIH.

VYrnepon, Oxcun yriepoaa(ll), okcua yriepona(I1V), yronbHaast Kuciaora u €€ COJH.

Kpemnuii. Oxcun kpemuus(1V), kpeMHueBast KMCI0Ta, CUIIMKATHI.

Hatpuit u xanmii: nonydenue, Gpu3nyecKrue U XMMHUYECKHE CBOWMCTBA.

Marnuii 1 Kanblui: nojyuyeHue, pusndeckre u XuMUYECKUEe CBOWCTBA.

Amomunuii.  AmdoTepHble  CBOWCTBA  OKCHAA W THAPOKCHAA  AFOMUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

Keneszo Oxcunpl, ruapokcuibl u conu xxenesa(ll) u sxkeneza(Ill). I[Tonyuenue u npumeHeHUE
K€eJIe3a U €ro CILIaBOB.

2. IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOTI'PAMMBbI

2.1 JUYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJ0OM B CTPYKTYpE JIMYHOCTHBIX
Pe3yabTAaTOB OCBOCHHUS ITpeIMeTa « XUMHEsI» Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus BIICIICHBI
CIICIYIONIME  COCTABJISIONIME. OCO3HAHHE OOYYaIOIIUMKCS  POCCHMCKOM  IpaskIaHCKON
UIEHTHYHOCTU; TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CaMOOIPEICICHHIO;
HaJIM4YMe MOTHBAllMM K  OOYYEeHHIO; TOTOBHOCTH M CIIOCOOHOCTH  OOYYaroIuXxcst
pYKOBOI[CTBOBaTI)CFI HpI/IHﬂTBIMI/I B O6HI€CTBG HpaBI/IJIaMI/I nu HOpMaMI/I IIOBEACHUS, HAJIN4YUC
HpaBOCO?)HaHI/IH, 3KOHOFH‘~ICCKOI>1 Ky.HI)TypBI; CHOCO6HOCTI) CTaBUTHh LCIIN U CTpOI/ITI) JKU3HCHHBIC
IIJIaHBL.

JIMYHOCTHBIE PE3YJIbTaThl OCBOCHUS TpeaMeTa «XHMHs» OTPakaloT CPOPMHUPOBAHHOCTD
OIbITa TIO3HABATEILHON U MPAKTUYECKON JESITEILHOCTH O0YYAIOIIUXCS B IMPOIECCE PEATH3AI[HH
00pa3oBaTeILHOMN IESITETbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS TpeaMera «XUMHUS» OTPaXaroT cHOPMHUPOBAHHOCTD
OITBITa TIO3HABATEILHON M MPAKTHYECKOM JIEATETHHOCTH 00YJaOINXCs B IPOIIECCE peaar3aiim
00pa3oBaTeNbHOMN IEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCHUTAHMUS:

OCO3HaHHA 00yYaroMMHCS CBOUX KOHCTUTYI[MOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U [TPABOTOPSAIKY;

NPEJICTABICHHUS O COIMATBHBIX HOPMAxX M MPaBUIIaX MEXKJIMYHOCTHBIX OTHOIICHH B
KOJUIEKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATSILHOCTH MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
pEeIIeHNH YueOHBIX U MO3HABATEIBHBIX 33/1a4, BHIIIOJTHEHHHA XUMHUECKHX SKCIIEPHMEHTOBR;

CIIOCOOHOCTH MOHMMATh U MMPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPY aHAJIM3€ Pa3JIMYHBIX BUJIOB yUYEOHOH A€ATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCIIUTAHUS

[ICHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAyYHOMY HACICIUI0 OTEYECTBCHHOM
XUMHY,

YBaKEHUSI K IPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHM W IMPAKTHUECKOTO IMPHIIOKEHHS
XHUMHUHU, OCO3HAHHUsA TOTO, YTO JaHHBIC HaYKI/I €CThb pe3y.]'II)TaT JJINTCIIBHBIX Ha6J'IIO)IeHI/II\/'I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTHKOB,;

UHTEpeca M T[03HABATCIbHBIX MOTHBOB B TMOJYYCHHH U TIOCIEAYIONIEM aHAU3e
“H(pOpMaIIUU O TIEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOW XUMUU,



3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITHYECKOTO MIOBE/ICHUS;

CIIOCOOHOCTH OIEHUBATH CUTYAIlUU, CBI3aHHBIC C XUMUYECCKUMH SIBIICHUSIMU, U TIPUHUMATh
OCO3HAHHBIE PELICHHS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIECHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJCHUE U MOCTYNKHU CBOMX TOBapHILEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS LIEHHOCTEH 3J0pOBOro M 0e30macHoro olpasza KH3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MICUXHUUYECKOMY 3/I0POBBIO;

coOroeHMsI MpaBuil 0€30MacHOr0 0OpaIIeHUS C BEIIECTBAMH B OBITY, ITOBCETHEBHOM
KU3HU, B TPYJIOBOU JEATEIBHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJLHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJICICTBUI U HETPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOT OIS,
HapPKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHHUSI:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEeIOBATEIbCKONW JESTENIbHOCTH,
OOIIECTBEHHO TTOJIE3HOH, TBOPUYECKOH U APYTHX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHUH MPAKTUYECKHUX 3a/1a4 COIUATBLHON
HaMpaBJIEHHOCTH (B paMKaX CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHIO Mpodeccuil pa3nuyHOro pojaa, B TOM YHCIEe Ha
OCHOBE TIPUMEHEHUS TIPEIMETHBIX 3HAHHH 110 XUMUH;

YB&KEHUS K TPYAY, JIOASIM TPYyZa M pe3yiIbTaTaM TPYAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYaJbHON TPACKTOPUU 00pa3oBaHus, Oyaymien
npodeCccur U pearn3anui COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 9K0JIOrHY€eCKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 1€1€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOIe KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHHS TJIO0ATBHOTO XapaKTepa HKOJIOTHIYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM CpEJibl;

OCO3HaHUS HEOOXOJMMOCTH HCIOIB30BaHUS JOCTHKEHUN XUMUH ISl PEIIEHUSI BOTIPOCOB
paMoOHATFHOTO IPUPOAOIIOIH30BAHNUS;

AKTUBHOTO HETIPHUATHUS JNEHCTBUH, NMPUHOCAIINX BPE] OKpYXKAroIIeH MPHPOTHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE HKOJOTMUYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JENCTBHAN U ITPEAOTBPALATh UX;

HAJIMYHS PA3BUTOTO HSKOJIOTUYECKOTO MBINUICHUS, SKOJOTUYECKOH KYJIBTYpHI, OIBITA
NEeSTeIbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBaThCS HWMH B
MO03HABATENbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOT0 MO3HAHHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH U
OOIIIECTBEHHOH MPAKTUKH,

MOHMMAHUS CHCIU(PUKA XUMHUW KaK HayKW, OCO3HaHWA e poiau B (HOPMHPOBAHHH
paMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUHN [IEITOCTHOTO MPEICTABICHHS 00 OKPYKaloIeM
MHUpE KaK O €AMHCTBE MPHUPOABI M YEIOBEKA, B TMO3HAHUH IMPUPOAHBIX 3aKOHOMEPHOCTEH H
pelieHrny TpoodiieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;



yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUH IS COBPEMEHHOW IMBHUIM3AIMHA: B €€
TYMaHUCTHYECKOW HAIMpaBICHHOCTH M Ba)KHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpPBI, B PEIICHUH TII00TBHBIX MPOOIEM YCTOWYHUBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
JHEPreTHYECKON, MHUIICBOW M OKOJIOTHMYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHEI,
o0ecIeueHnH yCIOBUN YCIICIIHOTO TPYAa U SKOJOTHYECKA KOM(OPTHOM KU3HHM KaXKIOTO YICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHUMAHUSA CYIIHOCTHU METOJOB IO3HAHUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh MOTyYaeMbie 3HAHUS IS
aHanu3a M OOBSICHEHHUs SBJICHUN OKPYXKAIOMIEro MHUpa M MPOUCXOAANIMX B HEM HM3MCHCHHH,
YMEHUS JiejaTh 000CHOBAaHHBIE 3aKITFOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTaHHBIX
C 1IEJIbIO TIOJIYYE€HHS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONB30BaTh XUMHUECKUE 3HAHMS JIJISl PEIICHUS MPoOIemM
B peaJIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATENIbCKOM JIeATeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYE€HHUIO HOBBIX 3HAaHUM 10 XHUMHHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPYZa B pa3IHuHbIX chepax mpodhecCHOHATLHON NesITeTbHOCTH.

22.METANIPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI 10 XMMHU Ha YPOBHE CPEIHErO
o0m1ero o6pa3oBaHus BKIIFOYAIOT:

3HAYNUMBbIC JIA (bOPMI/IpOBaHI/IH MI/IpOBO33peHI/If{ 06y11a}01111/1x091 MG)KILI/ICHI/IHJH/IHapHI)IC
(MeXnpeMeTHbIC) OOLICHAYYHbIC TOHATHUS, OTPAKAIOIIUE [IEJTOCTHOCTh HAYYHOW KapTUHBI MUPA
U crenu(UKy METO/IOB NIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
JHEprusi, SBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIH ()aKT, MPHUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHSs, UCCIICIOBAaHUE, HAOIOICHNE, H3MEPEHNE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEUCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), obecreunBarone QopmupoBaHue (GYHKIMOHATBHOW TPaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIMH 00yYaromuXcs;

CIIOCOOHOCTh ~ OOy4YaloIMIMXCS ~ HUCIOJIb30BaTh  OCBOGHHBIE  MEXIWCIUILTMHAPHBIC,
MHPOBO33PEHUYECKHNE 3HAHUS W YHUBEpCAIbHbIE Yy4YeOHbIE [EHCTBUS B IMO3HABATEIBHONH U
COLIMAJIbHOU MPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OTpPaXKaroT OBJIAJEHUE YHHUBEPCAIbHBIMU Y4EOHBIMHU
II03HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu pel"y.]'IﬂTI/IBHI)IMI/I Z[eI\/'ICTBI/If[MI/L

Ilo3naBaTenbHbIE YHMBepPcaJIbHbIE YUeOHbIe 1eiicTBUS

1) 6a30Bble JJOrNYECKHE eifiCTBHS:

CaMOCTOSITENIbHO (POpMYIMpPOBaTh M aKTyaJlM3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEACNATh LEIN JAEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBLHOCTH C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh MpPHU OCBOCHMM 3HAHMM TNPUEMBI JIOTMYECKOrO MBIIUICHUS: BBIIEIATh
XapakTepHble TPU3HAKK TMOHATHM W yCTaHaBIMBAaThb UX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JJIS1 OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUUMHHO-CIIEICTBEHHBIE CBSA3H MEXAY U3y4aeMbIMU SIBJICHUSMU;



CTPOUTH JIOTUUECKHE PACCYKACHUS (MHAYKTUBHBIE, 1€yKTUBHbIE, [10 aHAJIOTUH ), BBISIBIISTD
3aKOHOMEPHOCTH U MPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BHIBOJBI U
3aKJIFOUYEHNS;

IPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YeMble B XMMUU CHUMBOJINYECKHUE (3HAKOBBIC)
MOJIeJIH, TPe0OPa30BbIBATh MOJIENIbHBIE MPEACTABICHUS — XUMUYECKUH 3HaK (CHMBOJI) 3JIEMEHTAa,
XUMUYecKas (GopMyna, YypaBHEHHE XHMHYECKOH peakuuu — TpU peleHHH Y4eOHBIX
II03HABATENbHBIX U IPAKTUYECKUX 3aJ]a4, IPUMEHATh HA3BaHHBIE MOJIEJIbHBIE [TPEICTABICHUS IS
BBISIBJICHUS XapaKTE€PHBIX IPU3HAKOB U3YYa€MbIX BEILECTB U XMMUYECKUX PEaKIHi.

2) 6a30BbIe HCCIET0BATEILCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAY4YHOTI'O [T0O3HAHUS BEILECTB U XUMUYECKUX PEAKIIMIA;

dopMynupoBaTh IETM M 3aJaud  HCCIEIOBAHHUSA, KCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTbHO C(hOpPMyITHUpPOBaHHBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQ/IETh HABBIKAMHM CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U IPOBEACHUS YUEHHUUECKHUX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HAOJIOJATh 3a XOJIOM IPOLECcCa, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yabTar, (OPMYIUPOBaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHMUYECKOW MCCIIEOBAaTENIbCKON U IMPOEKTHOW JesATeIbHOCTH,
IPOSBJISITh CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pPELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METO0B MIO3HAHHUS.

3) padora c undopmanueii:

OPUEHTHPOBATHCSI B  PA3JIMYHBIX HCTOYHHMKAX HHGpOpMANMK (HAyYHO-TIOMYJISIpHAsS
auTeparypa XMMHUYECKOIO COJEpXaHMs, CHpaBOYHble I0OcoOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATH HH(POPMALIUIO PA3IMYHBIX BUJOB M (OPM IPEACTABICHUS, KPUTUUECKH OLIEHUBATb
e€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCT;

(GopMynupoBaTh 3ampockl U NPUMEHATH pa3jIUYHbIE METOAbl IpPHU IOUCKE U OTOOpe
nHpopManun, HeoOXOIUMOM [T BBIMOJIHEHHS YUeOHbIX 3a/]jau ONpeaeIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (popMy npeacTaBieHuss nHGopMauu (CXeMbl,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JAPYTHE);

UCMOJb30BaTh HAyYHBIM $3bIK B KadecTBE CpEACTBA HpU paboTe C XUMHUYECKOU
nH(popMaluen: TPUMEHATh MeXNpeaMeTHble ((pu3nueckue U MaTeMaTHUYecKue) 3HaKu U
CUMBOJIBI, (hOpMYIIbI, a00OpEBUATYpPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CHMBOJIMYECKHUE CPEJCTBA HATJISIIHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe y4eOHblIe AelicTBUS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOM TEMBbI B XOJI€ 1najiora U/uiu AUCKYCCHUH,
BBICKA3bIBaTh U1€U, (POPMYJIMPOBATH CBOU MPEIOKEHUSI OTHOCUTEIBHO BBITTOJTHEHUS
MPEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl PE3yabTaTOB IO3HABATEJIBHOM AESITEIBHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUH XUMHYECKOIO
SKCIIEPUMEHTA, MPaKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOWCTB M3y4aeMbIX BELIECTB,
peannzanuu y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOJBI MO pPE3ysbTaTaM MPOBEAEHHBIX
MCCIIeIOBAaHUM MyTEM COTIIaCOBaHMS MO3UIMK B X0/1€ 00CYK/IEHHUSI 1 0OMEHAa MHEHUSIMHU.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS:



CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYLIECTBISATH CBOKO IO3HABATEIBHYIO JESTEIIBHOCTD,
ompenensas e€ eI U 3aJaud, KOHTPOJIMPOBaTh U MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
IpeaaraéMplii aropuT™M AEUCTBUNM IPU BHIIOJHEHUM Y4E€OHBIX M HCCIEI0BATENIbCKUX 3aj]ad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBINA CIIOCOO UX PEIIeHUs ¢ YIETOM IMOIYYEHHUSI HOBBIX 3HAHHUH O
BELIECTBAX U XUMUYECKUX PEAKLUsAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

2.3 INPEJMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOuero oopa3zoBaHUs BKIOYAIOT crenuduyeckue i yuyeOHOro mpeamera
«X¥UMHS» HayuyHbl€ 3HAHUSA, YMEHHS U CIIOCOOBI JEHCTBUN 10 OCBOCHMIO, MHTEPIIPETALUU U
peoOpa3oBaHUIO 3HAHUM, BUJBI ACATEIBHOCTU MO MOJYYSHHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HaHUIl B pa3iMYHbIX Y4EOHBIX CHUTyallUsX, a TAKKE B PEAIbHBIX XU3HEHHBIX CUTYaLMsX,
CBSI3aHHBIX C XUMUEN. B mporpamMmMe o XuMuu npeAMeTHBIE Pe3ybTaThl IPEACTABIEHBI 110 TOAAM
U3y4YEeHUS.

11 KJIACC

ChopMupoBaHHOCTH MPEJICTABICHHUHI: 0 MaTEpPUAIIBHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTH SIBJICHUH NPUPOABI, O MECTE U 3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HaYK
u e€ ponu B OOECIEYCHUH YCTOMYMBOTO Pa3BUTHSA, B PEIICHUH MPOOJIEM 3KOJIOTHYECKOM,
SHEPreTUYecKO M MuIIeBOM 0e30MacHOCTH, B pa3BUTHUM MEIUIMHBL, CO3JIaHUM HOBBIX
MaTepuayoB,  HOBBIX  HCTOYHHUKOB  DBHEpPruM, B  OOECIEYEHUH  PALUOHAIBHOTO
MIPUPOJIOTIONB30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPHI YEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOIHOMN CPELE;

BIQJICHAE CHUCTEMOW XHMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIIOJATarolne
MOHATHUS — XUMUUECKUH 3JIEMEHT, aTOM, SJIp0 aTOMa, U30TOIIbl, JIEKTPOHHAst 000JI04Ka aTOMa, S-
, Pp-, d-aromHBIe OpOHWTaIM, OCHOBHOC M BO30YXIEHHOE COCTOSIHHUS aToMa, THOpUIM3aIus
aTOMHBIX OpOWTaNel, WOH, MOJIEKYyJa, BAJIECHTHOCTb, O3JEKTPOOTPULATEIHLHOCTh, CTEICHb
OKHCIICHMs, XMMUYECKas CBA3b (KOBAJIEGHTHAs, WOHHAs, MeTa/NIMuecKas, BOJOPOJHAs),
KpUCTAJIJINYECKAsl PEIIETKA, XMUMHUYECKAs PEaKLMsl, PACTBOP, DJIEKTPOJUTHI, HEJIEKTPOJIMTHI,
JJIEKTPOJIUTAYECKAsT ~ JUCCOLMALUsA, CTENEHb JHCCOLMALMM, BOJOPOJHBIA  IIOKA3aTellb,
OKHUCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3(h(PEKT XUMUUECKONW PEeaKIH, CKOPOCTh XUMUYECKON
peakIMM, XUMHYECKOE paBHOBECHE, TEOPHMM M 3aKOHBI (TEOpUs DBJIEKTPOJIUTHUECKON
aucconuanuy, nepuoaudeckuii 3akon /(.M. MenneneeBa, 3akOH COXpaHEHHUs MacChl BELIECTB,
3aKOH COXPaHEHUs U MPEBpallleHUs SHEPIHM MPH XUMHUYECKHX pPEaKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUEe B OCHOBE NOHMMAHMS INPUYMHHOCTH U CUCTEMHOCTH
XUMHMYECKUX SIBJICHUI; COBPEMEHHBIE IIPECTABICHHSI O CTPOSHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM W HaJMOJIEKYJIIPHOM YPOBHSX; NPEICTABICHUS O MEXaHU3Max XMMHUYECKUX
peakuui, TEPMOJAMHAMUYECKUX M KHUHETHMUECKHX 3aKOHOMEpPHOCTSX UX TMPOTEKaHHs, O
XMMHUYECKOM PAaBHOBECHH, PACTBOpAX M JUCIEPCHBIX CHUCTEMaX; (PaKTOIOTMYECKHE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJIyUeHHUH U 0€30MacCHOM HCIIOJIb30BaHUM BaKHEHIINX HEOPTaHUYECKUX
BEUIECTB B OBITY M TNPAKTUYECKOM MEATEIbHOCTH YeNOBEeKa, OOIIMX HAyYHBIX MPUHIIUIIAX
XUMHYECKOTO ITPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIEe IPU3HAKU MOHIATUH, YCTAaHABINBAThH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHSA IPU ONHUCAHUU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHUS HCIOJIb30BATH XUMHUYECKYIO CHUMBOJMKY JUJIsI COCTaBJICHUS
¢dopMy1 BelIeCTB M YpPAaBHEHMH XHMHUYECKHUX PEAKIHUH, CHUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHasibHbIe Ha3BaHHS OT/C/IbHBIX BEIICCTB;



c(OPMHPOBAHHOCTb YMEHUS OMPEEIIATh BAIEHTHOCTh M CTENICHb OKUCIICHUS XUMUYECKUX
JIEMEHTOB B COEIMHEHMSX, BUJ XUMHUYECKOH CBS3U (KOBaJICHTHAs, MOHHAsA, METAJUIMYECKasd,
BOJOPOJHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTE YMEHMsI OOBSCHATH 3aBHUCHMOCTb CBOMCTB BEIIECTB OT BUAA
XMMUYECKON CBSI3U M TUIA KPUCTAJUINYECKON peIETKH, OOMEHHBIH M JIOHOPHO-AKLENITOPHBIN
MEeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHH: KJIACCH(HUIMPOBATh: HEOPTaHUYECKHWE BEIIECTBA IO HX
COCTaBYy, XMMHUYECKHE PEAKIMM 10 Pa3IUYHBIM IMpHU3HAKaM (YMCIY U COCTaBY pearupyroumx
BEIIECTB, TEIUIOBOMY J(PQEKTy peakuuu, H3MEHEHUIO CTENEHEH OKUCIEHUs 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W APYrHe); CaAMOCTOSTENBLHO BBHIOMpATh OCHOBAaHHS U
KPUTEPHUH IS KJIacCU(UKAIIMH N3Y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIHA;

c(OPMHPOBAHHOCTE YMEHHUS pacKpblBaTh CMBICH Hepuoauyeckoro 3akoHa J[. M.
MeneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMAaTU3UPYIOUIYIO, OOBSCHUTENBbHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XMMHUYECKHUX DJIEMEHTOB IEpBOro—4eTBéproro nepuonoB Ilepuonnueckon cucremsr JI.U.
MenpeneeBa, UCIOIB3Ys MOHATUS «IHEPIETUUECKUE YPOBHH», «IHEPIETUUYECKUE MOAYPOBHIY,
«s-, p-, d-aToMHBIC OPOUTAIIHY, KOCHOBHOE U BO30Y)KAEHHOE SHEPTETHYCCKUE COCTOSIHUS aTOMAay;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX 3JEMEHTOB M UX COEAMHEHUH MO
nepuogam u rpynnam Ilepnonnueckoit cucremsl . 1. MenneneeBa, BaJeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTepru30BaTh (OMUCHIBATH) OOIINE XMMUYECKHUE CBOICTBA
BELIECTB Pa3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYLIECTBOBAHME I'€HETUYECKOM CBS3U MEXKIY
HEOPraHWYECKHMH BEIIECTBAMU C IIOMOIIBI0 YPaBHEHUH COOTBETCTBYIOUIMX XMMHUYECKUX
peakuuii;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEACTBOM COCTABJIEHUS HJIEKTPOHHOIO OajlaHCa 3THUX PeaKLui; peakuuid MOHHOTO
oOMeHa MyTEM COCTaBIE€HUS MX TMOJHBIX U COKpAIlEHHBIX HMOHHBIX YpaBHEHMH; peaKIMi
THIPONIN3a; PEAKIUl KOMILIEKCcOOOpa3oBaHMs (HAa MpUMEpE TUAPOKCOKOMIUIEKCOB IIMHKA M
ATIOMUHHUS);

Cc(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH IPOTEKAHHs XUMHUYECKUX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep W3MEHEHUs CKOPOCTH
XUMHUYECKON pEeaKkIMy B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKXKe XapaKTep CMELIEHUs
XUMHUYECKOI0 paBHOBECHS IIOJ1 BIMSIHUEM BHEIIHUX Bo3neicTBul (npuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMUYECKHE PEAKLIUH, JeKallie B OCHOBE
IPOMBIIIICHHOTO TOJy4YeHHUs] CEpHOW KHUCIOThl, aMMHuaka, oOOIIMe HayuHble NPUHIIMIIBI
XUMHUYECKUX TPOU3BOJCTB; I€€CO00Pa3HOCTh NPUMEHEHHUsI HEOPraHMYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLIEHUS pUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh BJIa/ICHUS] CUCTEMOMN 3HaHUI 0 MeTOJ]aX HAyYHOTO IO3HAHUS SBJICHHUH
IPUPOJIBI — HAOMIOIEHHE, U3MEPEHHE, MOICTTMPOBAHNE, SKCIEPUMEHT (peaJIbHbIA 1 MBICJICHHBIH),
HCIIONB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHHs NPHUMEHATh OTH 3HAHUA  IIpU
AKCIIEPUMEHTAJIbHOM HCCIIEJJOBAHUM BEHIECTB W JJs OOBSICHEHHUS XUMHYECKUX SBIICHUH,
MMEIOIIUX MECTO B IIPUPOJE, IPAKTUUECKON AEATEIBbHOCTH YEJI0BEKA U B IIOBCEAHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUHN C MOHATUSMHU U
MPEJICTABICHUSIMU  JIPYTUX €CTECTBEHHO-HAyYHBIX TPEIMETOB Ui Oojiee OCO3HAHHOTO
IIOHUMaHHUs MaTEpUAIBLHOTO €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PacU€Thl: C UCIIOIB30BAaHUEM MOHATHI «MaccoBast
JI0JIs BELLIECTBA B PACTBOPE» U «MOJISIPHAs KOHIEHTPALMs»; MAacChl BeLIeCTBa UM 00bEMa rasa 1no



M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIHH
BELIECTB; TEIJIOBOT0 3(peKTa peaknu; 3Ha4eHHsI BOAOPOJHOTO TOKA3aTeNsl PACTBOPOB KUCIIOT U
[IeJI0Yeil C WM3BECTHOM CTENEHbI0 AWUCCOLMAIMM; Macchl (00béMa, KOIMYECTBA BEIIECTBA)
IIPOJYKTA peaKlnu, €CJIM OJHO U3 UCXOAHBIX BELIECTB JIaHO B BUJE PacTBOpa C ONPEAEIIEHHOM
MaccoOBOM J0JIei pacTBOPEHHOTO BELIECTBA UITU 1aHO B U30BITKE (MMEET IPUMECH ); I0JIM BBIXOJa
MIPOJYKTa peaKuu; OObEMHBIX OTHOILIEHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO IUIAHUPOBATh M MPOBOAMTH XMUMHUYECKHNA
SKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 0OMEHa, MOATBEPKACHNE KaUeCTBEHHOTO COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEACIICHUE CPEIbl pACTBOPOB BEIIECTB C MOMOLIBIO MHIUKATOPOB,
U3Y4YCHHE BIIMSHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOM peaklUH, pelieHue
SKCHEPUMEHTAIBHBIX 33134 1Mo TemMaM «Metamuib» 1 «HeMeramnsi») ¢ coOI0AeHneM MpaBHi
6e3omacHOro OOpaleHus C BEIIECTBAMU M JIaOOPAaTOPHBIM 000pynOBaHHEM, (HOPMYIHUPOBATH
LUenb HCCIENOBaHUS, NPEICTABIATh B pa3au4HON ¢dopMe pe3yibTaThl JKCIEPUMEHTa,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(OpPMUPOBAHHOCTh YMEHHUI: COOJIOATh MPaBHUJIA TIOJIH30BAHUS XUMHUYECKOUN MOCYION |
1abopaTopHBIM 000PYI0BaHHEM, OOPAILIEHUS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIMSIMH 110
BBITIOJTHEHUIO J1a00PaTOPHBIX XMMHUECKHUX OIBITOB, SKOJOTHYECKH 1IeJIeCO00Pa3HOro MOBEACHUS
B OBITY U TPYHOBOH [EATENbHOCTH B LEIAX COXPAHEHMs] CBOErO 3/10POBbs, OKpYXKarOLIEH
IPUPOJHON cpeAabl M JOCTUXKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaThb OIACHOCTD
TOKCHUYECKOr0 JCHCTBUSA HA >KMBbIE OpPraHU3Mbl ONPENEIEHHBIX HEOPraHMYECKUX BEILECTB,
moHuMas cMmbici nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH II€JICHANIPABICHHBI MOUCK XUMHYECKOU
uH(pOpMalUK B pa3jMYHbIX HCTOYHHMKAX (HaydyHas M yuyeOHO-HayuyHas JIUTEparypa, CpeicTBa
MaccoBod uHpopManuu, MHTepHET W Apyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO
uHpopMaIHnio, nepepadaTeiBaTh €€ U UCIOIB30BATH B COOTBETCTBHU C MOCTABJICHHOW yueOHOI
3a/1a4en.

3. TemaTn4yeckoe NJIAHUPOBAHUE

Ne Copepxanue yueOHOro MaTepuaia Kon-Bo
ypoKa 4acoB
n/m
1 Atom. CocraB ATOMHBIX snep. Crpoenue 1
JIEKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOOTPUIIATEITHHOCTD.
2 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XHMMHUYECKUX OJJIEMEHTOB U 1
00pa3yeMbIX UMHU TPOCTHIX U CIOKHBIX BEIIECTB MO TPYMIaM U
MepUOIaM.
3 Xumudeckasi CBsA3b. BUIbI XUMHUYECKOH CBS3H 1
4 [TpencraBieHne 0 KOMIUIEKCHBIX coequHEHHsIX. COCTaB KOMILIEKCHOTO 1
HMOHA: KOMITJICKCOOOPa30BaTeIb, JTUTAH/IBI.
5 CriocoObl BBIp@XCHHUS KOHIICHTPAIMU PAcTBOPOB: MaccoBas JIOJIS 1
BEIIECTBA B PACTBOPE, MOJIIpHAsT KOHIICHTPAITHS.
6 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. 1
7 Knaccudukaius XuMUYeCKUX peakiiii B HEOPraHUIEeCKONH XUMHUU. 1
8 CKOpOCTh XMMHUYECKON peakluu, €€ 3aBHUCUMOCTh OT PazIUYHBIX 1

(baxTopoB.




9 OOparuMble W HEOOpaTHUMbBIE pEaKIUH. XUMHUYECKOE pPABHOBECHE.
@akTopbl, BIMSIONIME HA TIOJIOKEHHE XHUMHYECKOTO paBHOBECHS:
TeMIeparypa, J1aBJIeHUe U KOHLIEHTPALMU BELIECTB, YYaCTBYIOILIUX B
peakuuu. [Tpunmun Jle [latense.

10 | DneKTpoaUTHYECKAS AUCCOIUAITHS. 1

11 | T'maponus comneid. 1

12 Peakiinu nonsoro ooMexa. 1

13 | OkucauTenbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHHS. 1
OxucnuTeNb ¥ BOCCTAHOBUTEb. METO/1 3JIEKTPOHHOTO OaaHca.

14 | DnexTponu3 pacTBOPOB U PacI/IaBOB BEILIECTB. 1

15 | Boxmopon. ITonydenune, pusznueckre U XUMUYECKHUE CBOMCTBA. 1

16 | I'anorensl. du3nvecKkre U XUMHUIESCKUE CBOMCTRA. 1

17 Kucnopon, 0o30H. @usnueckre 1 XMMUYECKHUE CBOMCTBA U MPUMEHEHUE 1
KHCIIOpOJ1a ¥ 030HA.

18 | Cepa. CepoBomopon, cynabbuasl. Okcun cepoi(IV), oxcua cepri(VI). 1
CepHuUCTas ¥ CepHAs KHCIOTHI M UX COJIH.

19 AzoTr. AmMuak, Okcuabpl a3oTa. A30THCTass M a30THAs KUCIJIOTHI U MX 1
COJIH.

20 | Dochop. Pochuns u pochun. Oxcuubl hocdopa, hochopHas KUCIOTa 1
U €€ COJH.

21 | Yruepon, Oxcun yraepona(Il), okcun yrnepona(IV), yroiapHas kucnora 1
U €€ COJH.

22 | Kpemuuii. Oxcun kpemuusi(I1V), kpeMHueBast KUCI0Ta, CUITUKATHI. 1

23 | Harpuii u xanwuii: nonyuenue, Gpu3ndecKue 1 XUMHUYECKUE CBOMCTRA. 1

24 | Marauii 1 KaJbIHii: IoJdy4eHue, (PU3ndecKre 1 XUMHYECKUE CBOMCTBA. 1

25 | Amomunuii. AMQOTEpHBIE CBONCTBAa OKCH/IA U TUAPOKCH]IA ATFOMUHHUS, 1
THIPOKCOKOMITIICKCHI aTFOMUHUS.

26 | XKeneso Oxkcunwl, ruapokcuasl u conu xeneza(ll) u sxemeza(Ill). 1
[Tomyuenue u MpUMEHEHHE Kelle3a U €T0 CIUIABOB.

27 | ®usnyecKkue U XMMHUYECKHEe CBOMCTBA MapraHila U ero COeTMHEHU N 1

28 | ®usnyecKue U XUMHUYECKHE CBOMCTBA METU M €€ COCTMHEHUIMA 1

29 | luHek: moydeHue, puU3NUecKue U XHMUYECKHE CBOMCTBAa. AM(POTEpHEIE 1
CBOICTBa OKCHJA U THIPOKCH/IA ITUHKA

30 | 'eneTrnyeckue CBSI3M HEOPTAaHUYECKHUX BEIIECTB 1

31 I'eneTnyeckue CBSI3M HEOPraHUYECKUX BEILIECTB 1

32 | 'enernyeckue CBSI3U HEOPTaHUYECKHUX BEIIECTB 1

33 | 'enernyeckue CBsI3U HEOPTAHUIECKUX BEIICCTB 1

34 | O6o0mIeHre U cucTeMaTH3aIus 3HAHUI 1

Hroro: 34
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