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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma «lIpakTukyMm 10 XHUMHHY» Ha YpOBHE cpemHero obmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanpbHOro 3akoHa OoT 29.12.2012 Ne 273-®3 «O6 obOpa3oBaHuM B
Poccuiickoit ~ ®depepanum», TpeOOBaHUN K pe3yiabTaraM  OCBOCHHS  (elepanbHOM
o0Opa3oBaTenbHO mporpamMmbl cpennero oomero odpaszosanus (POIT COO), mpeacTaBieHHBIX
B DenepaibHOM TOCyIapCcTBEHHOM oOpa3oBareiabHoM craHaapte COO, ¢ yuérom Konnenuuu
npenoAaBaHus yueOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
®Denepalliy, peaaTu3yroINX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crtparerun paszButusi BocnutaHusi B Poccuiickoit ®@enepaunu Ha nepuoa o 2025 roxa»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

[Tporpamma paspabotana st o0yqaromuxcs 10 u 11 kiaccoB u paccuutana Ha 34 yaca(l yaca B
HEJICTIIO).

Pabowas mporpamma oTpaxkaeT COJepKaHHWE OCHOBHBIX y4EOHBIX TpeOOBaHHMH K pe3yiabTaram
00y4yeHHsI, KOTOpble MOTYT OBITh JIOCTUTHYTBI, UCXOJsl U3 y4eOHOr0 BPEMEHH, BbIIEICHHOIO Ha
€ro U3y4eHue B IPUMEPHOM TEMAaTHUECKOM IUIaHE.

Lenu u 3a0auu Kypca:

- U3y4YCHHE OCHOBHBIX TEMAaTUYECKUX Pa3JIeloB, HEOOXOIUMBIX I yCHemHON cnaun Enunoro
['ocymapcTBenHOr0 DK3aMeHa MO XUMHUH.

-3aKpeIUICHUe, CHUCTEeMaTH3alusi M YriIyOJIeHWe 3HAaHUM Ydalquxcs [0 HEOPraHUYecKoH M
OpraHMYECKON XMMUHU COOTBETCTBYIOLIMX TPEOOBAHUSAM €AMHOIO TOCYJapCTBEHHOIO IK3AMEHA,;

- OCBOCHHME 3HAaHHH O XMMHUYECKOM COCTABIIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA,
BOKHEUIINX XUMUUECKUX ITOHATUAX, 3aKOHAX U TCOPUSX;

- OBJIaACHHUC YMCHUSIMU HNPUMCHATH IIOJYUCHHBIC 3HAHUA JIA 00BSICHECHHUS paSHOO6p83HLIX
XUMHYECKHX SBJICHUN M CBONCTB BCIICCTB,

- Pa3BUTHUC IMO3HABATCIIBHBIX HHTCPECOB W HHTCIUICKTYAJIIbHBIX CIIOCOOHOCTEH B mmponecce
CaMOCTOATCIIbBHOI'O HpI/I06peTeHI/I$I XUMHYECKHX 3HAHHM C HCHOJIb30BaHHEM Ppa3JINYHBIX
HCTOYHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

- BOCIIUTaHHUE YOEKJIEHHOCTH B MO3UTHUBHON POJIM XUMHUHU B KH3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOAMMOCTH XHMHYECKH TPaMOTHOTO OTHOIIEHHUSI K CBOEMY 30POBBIO U OKpYKaromiei
cpene;

- MpUMEHEHHUE TOTYYSHHBIX 3HAHUN U yMEHUU Ui 0e30MacHOr0 HCIONb30BAHHS BEIIECTB U
MaTepuasoB B OBITY, CEIHCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYSCKUX 3a/1a4 B
MOBCEHEBHON KU3HU, MPEAYNPEKACHUS SIBICHUN, HAHOCSAUIUX BpPEI 3/I0POBBIO0 YEJIOBEKAa M
OKpYKarollen cpene.

- O3HAKOMJIEHUE YYallluXCs ¢ TUMOBBIMU Bapuantamu EI'D mo xumum.

Dopmbl opeanuzayuy yueOHol 0eamenbHOCMU:



HHIWBHUYyaJIbHas1, KOJIJICKTUBHAsA.

1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBbI
INPAKTUKYM 110 XUMHUHU

JIMYHOCTHBIE pe3yJabTaTbI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS OOYYAFOIIMMUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM C CHCTEMHO-IEATEIbHOCTHBIM IOJAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeaMera «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJICTICHBI CJIEYIOIINE COCTABIISIONIHUE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUKUCKON TPaKIaHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEICICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCSI B CBOEH JAEATEIBLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe MPABOCO3HAHMS HKOJOTHMUECKOW KYyJIbTYpbl M CIOCOOHOCTH CTaBUTh €U U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOGHMSI NpeaMmeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU M TpaBUJIAMU IOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJIEHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS IMpeaMeTa «XUMHsS» OTpaxaroT c(HhOPMUPOBAHHOCTD
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOy4arolMXcsl 10 pealn3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

OCO3HaHUS O0YYaAIOUIUMUCS CBOMX KOHCTUTYIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEJICTAaBICHUS. O COLMAJIbHBIX HOPMaxX W MpPaBUJIAX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIESTENbHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHUKY U apryMEHTHI APYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOM AESITETbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:



LIEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTE€YECTBEHHOMH
XUMUU;

YBOXCHHSI K TIPOIIECCY TBOpPYECTBA B OO0JIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTMDKEHUS HAYKU €CTh PE3YNbTAT JUIMTEIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M [O3HABAaTEIbHBIX MOTHMBOB B IIOJYYEHHU U IIOCIEIYIOUIEM aHaIU3e
uH(pOpPMALIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'0 CO3HAHMS, 3STHUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH  OLIGHMBAaTh CHUTYallMW, CBS3aHHbIE C XMMHYECKUMHU  SIBJICHUSMH,
U TMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHUE M IOCTYIIKM CBOMX TOBAapUUIEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX TOCTYIIKOB;

4) ¢popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

MOHMMAaHUSA IIEHHOCTeH 370poBOro M 0Oe30macHoro obpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOirofcHus TpaBuil 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HHU U B TPYAOBOU JIEATEIbHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUAYATbHOTO M KOJUIGKTUBHOTO O€30I1aCHOT0
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIHOJICH;

OCO3HAHHUS TOCIEICTBUN W HENPHITHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aJKOTrOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUOAX NEATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIIEHWH TNPAKTUYECKUX 3a7ad COIHATHHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO Mpodeccuil pa3iudHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaX€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpuu 0Opa3oBaHUS,
Oynymieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1ETIECO00PA3HOTO OTHOILIEHHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapaKTepa SKOJOTUUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CpPEIbl;

OCO3HaHUS HEOOXOIUMOCTH MCIONIB30BaHUS JOCTHKCHUN XUMHH ISl PEIICHUs BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, MPUHOCAIIMX BpEl OKPYKAIOIIEH NPUPOIHOM cperne,
YMEHUsS MPOTHO3UPOBATh HEOJATONMPUATHBIE YKOJIOTUUYECKHE TOCIEIACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJUYMs PA3BUTOTO DKOJOTHUYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYyJIbTYpPHI, OIBITA
JESATETLHOCTH  DKOJOTUYECKONW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B



[I03HABATEJILHOM, KOMMYHUKAaTUBHOHN U COLIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHWS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHUMaHMs CHeUU(UKH XUMHUM KaK HayKd, OCO3HaHMA €€ posn B (HOpMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpyXKaroleM
MHUpPE KaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XMMHUU JJII COBPEMEHHOM LMBHJIM3AIUMU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHMYECKOM Oe30macHOCTH, B PAa3BUTHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PaMOTHOCTH: IIOHMMAHHs CYIIHOCTHM METOJOB IIO3HAHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJIy4yaeMble 3HAHUS VIS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M UMEIOIIMXCS TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HUCIIOJIb30BATh XUMUYECKUE 3HAHUS JIJISl pellieHus Mpolaem
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUU C HKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3InyHbIX cdepax mnpodeccuoHaIbHOM
JIESATEIbHOCTH.

MeTanepeaMeTHbIe pe3yJIbTATHI

MeranpenmeTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXIUCIMIIMHAPHbIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPrus, SIBICHUE, MPOLEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHE);

yYHHUBEpCaJbHble  yuyeOHblE  JeHCTBUS (mo3HaBaTenIbHBIE, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QPYHKIIMOHAJIBHOM TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh  OOyYaroIMXCS  HCIOJBb30BaThb  OCBOEHHBIE  MEKIUCLUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COLIMAJIbHOW ITPaKTHUKE.



MetanpeameTHble pe3ynbTaThl OTPaXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU Y4EOHBIMHU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMH JIEHCTBUSMU.

OBsJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3oBble JIOTHYeCKHeE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh W aKTyaJU3UpOBaTh MpoOJIeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

ONpeneNaTh LEeNU [JesATeIbHOCTH, 3ajaBas IapamMeTpbl U KPUTEPUM MX JOCTHIKCHMS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C ITOCTABICHHBIMHU LIENISIMU;

UCIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPUEMBI JOIMUYECKOI'O MBIIUICHUS — BBLACIATDH
XapakTepHble MpHU3HAKKM IOHATUH W yCTaHAaBIMBaTh HUX B3aUMOCBA3b, MHCIIOJb30BaTh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SBICHHUSIMHU;

CTPOUTh JIOTMUECKHUE pacCCyXJE€HUS (MHIYKTHBHbIC, JAECIYKTHUBHBIE, 110 aHAJIOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIUPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

HOPUMEHSTh B NpOLECcCce MO3HAHMs, UCIOJIb3yeMble B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3Y9aEeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh II€TM M 3aJa4d  UCCIIECAOBAaHUS, MWCIOIb30BaTh IOCTaBIEHHBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAaHHBIE BOMPOCH! B KAUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJ€Th HAaBBIKAMH CAaMOCTOSATENBHOTO IUIAHUPOBAHMUA M MPOBEIEHUS YYECHHMUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMI0JaTh 32 XOJIOM MpOIlecca, CaMOCTOSTEIIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHUUECKOW HCCIeoBaTeIbCKOM U IMPOEKTHOW JIesSTeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHWKAX WHGpopManuu (HAYIHO-TIOMYISIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble mocobus, pecypcel HHTepHeTa),
aHAIM3UPOBATh HH(GOPMALIMIO PA3IWYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl M MPUMEHSTH pa3lWYHble METOJbl IMpPH TOUCKE U OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3aj1au ONpeeEHHOTO THIIa;

nproOpeTaTh OIBIT UCMOJBb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy mpezacTaBieHus UH(GOpMALUK (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJUIBL, PUCYHKU U IPYTHUE);



UCTIONIb30BAaTh HAy4YHBIM S3BIK B KayecTBE CpeACTBa NpH paboTe C XUMHUYECKOU
uHpopMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUECKUe W MaTeMaTU4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBnaneHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3aJaBaTh ~ BOMPOCHI IO  CymIecTBY  OOCyXZaeMoil TemMbl B  XOJe  JHajora
W/WIM JAUCKYCCHH, BBICKa3bIBaTh HJICH, (OPMYIMPOBATH CBOM HPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI TPEAJIOKESHHON 3a/1a4u;

BBICTYIIATh C INPE3CHTAlMEH pe3yJabTaTOB IMO3HABATENBHON AEATENBHOCTH, MOTYYEHHBIX
CaMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPH  BBIIOJIHEHHH XHMHYECKOTO
OKCIEPUMEHTA, TPAKTUYECKOW pabOThl 1O HCCIEAOBAHHIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro IIPOEKTa U (dbopmynHrpoBaTh BBIBO/IbI
[0 pe3ysibTaTaM TPOBENEHHBIX HCCIENAOBAaHUNA IYTEM COTJIACOBAHUS TO3WIMHA B XOJe
00cyxaeHuss 1 0OMEHa MHCHHUSIMU.

Orjaagenue YHUBEPCAJIBHBIMHA PEryJIIiTUBHBIMHA JeHCTBUSAMM:

CaMOCTOSITEJIbHO TIJIAHUPOBATh M OCYIIECTBJISTH CBOIO MO3HABATEIBHYIO ICSATEIHHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpUTM JACUCTBUN NPU BBHIMOJHEHUHM YUEOHBIX M HCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee »((HEeKTUBHBIN CIIOCOO UX PElIeHUs C YUETOM MOJyUYeHHUs HOBBIX 3HAaHUU O
BEIIECTBaX U XUMUUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH JESITEIbHOCTM Ha OCHOBE caMoOaHalu3a M
CaMOOLEHKH.

IIpeameTHbIE pe3yIbTATHI

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca OTPa)karoT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUIA: O XHMMHYECKOM COCTaBISIONIEH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
peHIeHI/ISI HpaKTI/IquKI/IX 3aJa4d U DOKOJIOTUYCCKH 06OCHOBaHHOFO OTHOIICHUSA K CBOGMy
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AIeKTPOHHBIC OPOUTAIIN ATOMOB, UOH,
MOJIEKYJIa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTh, AIIEKTPOOTPHUIIATEILHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETa/UIM4YecKas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  peléTKa, TUIBl XMMHYECKHX  peaklUMid, pacTBOp,  IJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAsT JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKONW  peakIMHM, XHUMHYEeCKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH



COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPAIICHHS DHEPTHH IPU XMMHYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHHM, MHPOBO33PEHUECKHUE 3HaAHMI,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHMILINX HEOPraHUYECKUX BEUIECTB B OBITY M PAKTUYECKOM I€ATEIBHOCTH YEIOBEKA,

c(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BELICCTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUUYECKYIO CHUMBOJMKY AJII COCTABICHMS
dopMyn BemeCTB M ypaBHEHMH XWUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErami€Has W3BECTb, IUThEBas cOAa, MUPUT U
JpyrHe);

c(OpPMHUPOBAHHOCTb YMEHUH OIPENIeNIATh BaJICHTHOCTh U CTENIEHb OKHCICHUS XUMMHUYECKUX
3JIEMEHTOB B CO€AMHEHUSX PA3INYHOI0 COCTAaBAa, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, TUI KPUCTALIMUYECKOW PEIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NPUHAJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COEAMHEHUH (TIPOCThIE BEUIECTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

cOPMHPOBAHHOCTh ~ YMEHHUH  PACKpbIBaTh CMBICH  MepHOAMYEcKoro 3akoHa [Jl.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMAaTU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (DYHKLIUY;

c(OPMHPOBAHHOCTh ~YMEHHMHM  XapakTepH30BaThb dSJICKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 nepuonos [leproanueckoil cHCTEMbl XMMHYECKHX 3J€MEHTOB /[l.
U. MeHnzeneeBa, MCHOJB3ysl TOHSATHS «S-, P-, O-2JEKTPOHHBIC OpPOUTAINY, «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX OJJIEMEHTOB M HX
COCMHEHUN MO NepuojgaM M rpymnmnam l[lepruoanyeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB /JI.
H. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE I€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEILECTBAMH C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHHUS KIJIACCU(UIUPOBATh XMMHUYECKHUE PEAKIUH MO Pa3IHMYHbIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolluxX BELECTB, TEMJIOBOMY 3(PQeKkTy peakuuu,
M3MEHEHUIO CTENIEHEeH OKUCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuy, YIaCTUIO KaTalu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTAaBJISITh YPaBHEHUS PEaKIUil pa3IUYHbIX TUIIOB, MTOJIHbIE
U COKpaIllEHHbIE YpaBHEHHUS PEaKIMH MOHHOTO OOMEHa, YUUTHIBasl YCJIOBUS, MPH KOTOPBIX ATU
peaxkuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HOATBEP)KIAIOIINE KadyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaThb OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMM pPacKphIBaTh CYHIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;



c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3NuYHBIX (HAaKTOPOB; XapakTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHIE MPOIIECCHI, JIEKAIME B OCHOBE
IOPOMBIIIICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpMHUPOBAaHHOCTh
npescTaBiIeHud 00 OOIMMX HAy4YHBIX HMPUHLHUIAX M 3KOJOTHYECKHX MpoOJieMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM MOHSITHS
«MaccoBasi JI0Nisl BEILIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUHM Ta30B MPU XUMHUYECKUX
peaKIMax, Macchl BEIIeCTBA WM 00BEMA Ta30B IO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELIECTB, IIPEBPAILCHNS U COXPAHCHUS SJHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOIATh MpaBUIa TOJB30BAHUS XMUMHUYECKON MOCYIOU U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia OOpaIlleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(paznmokeHue TEpOKCcHIa BOAOPOAA B MPHUCYTCTBUHM KaTalld3aTopa, OMPEICNICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOME€Ha, KaueCTBEHHbIE peaklUuu Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3a7a4y no temaMm «Metambsl» U «Hemeramib») B COOTBETCTBUU C IpPAaBUJIAMHM TEXHUKHU
0e30MacHOCTH MpU 0OpallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJIOBAaHUEM, MIPEACTABIATh
pe3yNbTaThl XUMUYECKOTO JKCIEpPUMEHTa B (hopMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYIO HH(POPMAIHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKauuu, HHTepHET u
JPYTUX);

c(OpMUPOBAHHOCTh YMEHUN COOJIOAAaTh IMpaBWiIa HKOJOTMUYECKH LEeIecoo0pa3Horo
NOBENEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370pOBbS U
OKPY’KaroIllel MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS HA JKUBBIC OpraHU3MBI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasl cMblcia nokasarens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U PEJOTBPAIIECHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

BIQJICHAE CHUCTEMOM XMMMUYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBf3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
(GbyHKIMOHAIbHAS TpyMNa, pauKai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA M a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH 1 0€30I1aCHOM MCIOJb30BaHUHU BaXKHEUIITUX OPraHMUECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOM JESATENBHOCTH YEIOBEKA;



Cc(OPMHPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JJISi COCTABICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTABJIMBAaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS],

c(OPMHPOBAHHOCTh YMEHUI yCTaHAaBJIMBATh NMPUHAJIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/Tpymiie COEAUHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME  COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTh UM Ha3BaHus 1o cuctematuyeckod HomeHkiatype (IUPAC), a Takxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OT/AEIbHBIX OPraHMYECKHUX BEIIECTB (ITUIIEH, IPOIMJIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHON, (OopMabAerull, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAasl KUCIOTA, INI0KO03a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEMHEHUX (OJJMHAPHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHS INPUMEHSTH IOJIOKEHUSI TEOPUU CTPOEHHUS OPraHUYECKUX
BemectB A. M. BytnepoBa nisi 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (HUIUYECKUE U
XUMHYECKHE CBOWCTBA TUIINYHBIX IIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEILIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWIECHIJIMKOIb, TJIUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJUI0jI03a, AaMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKU YIJIEBOJOPOIHOTO ChHIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI WX MEpPepadOTKH U TMPAKTUYECKOE MPHUMEHEHHE
IPOJYKTOB NEpepaboTKH;

2. COOAEPKAHUE KYPCA «(ITPAKTUKYM 11O XUMHUHN»

Tema 1. CTpyKTypa KOHTPOJIbLHO-U3MepHTeJbHbIX MaTepuanoB EI'D mo xumum.
Oco0eHHOCTH CaMOCTOSITENTbHON MOArOTOBKU MKOJAbHUKOB K EI'D (1 ywac) Cneunduxanus EI'D
no xumuu Ilnan sx3ameHanmonHoi pabotel EI'D mo xumun (ITPUJIOXKEHHUE
cnenudukanun). Kogudukartop 3neMeHTOB coaep:kaHusi Mo XxuMuu s coctaBienuss KMMos
EI'D KoHTpoiabHO-U3MepUTEIbHbIE MaTEPHUATIBI IO XUMUHU (@HAINU3 TUITHYHBIX OHIHOO0K).

Tema 2. Teopernueckue 0CHOBbI XuMuu. O01mas xumus (8 yacon)

2.1. Xumnueckuii smeMeHT COBpEMEHHBIE NIPEJCTABIEHUs O cTpoeHnu aroma. CTpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB AJIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB: S-, P- U (-3JIEMEHTHI.
OnexkTpoHHass KoH(urypauus aroma. OCHOBHOE U BO30YXIEHHOE COCTOSHHE AaTOMOB.
Ilepnonnueckuil 3aKOH M NIEPHOJUYECKas cUcTeMa XUMHUYeckux ieMeHToB J[.M. MeHneneesa.
Paguycel atomMoB, HMX MEpPUOJUYECKHE M3MEHEHHS] B CHUCTEME XHUMHUYECKHX 3JEMEHTOB.



3aKOHOMEPHOCTH M3MEHEHUS! XUMHUYECKUX CBOWCTB 3JIEMEHTOB M MX COEIMHEHMI IO MEepHoaM
u rpynnam. [loHsatue o painoakTUBHOCTH.

2.2. Xumuueckas CBsI3b U CTpOE€HHME BellecTBa KoBajeHTHas XUMHYECKas CBsI3b, €€
pPasHOBUIAHOCTH (IMONISIpHAST W HENOJSIpHAs), MEXaHW3Mbl O0pa3oBaHMA. XapaKTEPHUCTUKH
KOBAJEHTHOM CBs3W (JUIMHA W 3Heprus cBaA3u). MoHHas cBsA3b. Metamueckass CBA3b.
Bonopoanas cBs3b.  OneKTpoOTpULATENbHOCTh. (CTENEHb OKUCIEHHS M BAJEHTHOCTh
XMMUYECKHX D3JIEMEHTOB. BemiectBa MOJEKYISPHOrO UM HEMOJEKYISPHOTO  CTPOEHHS.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT OCOOCHHOCTEH UX KPUCTAJUIMYECKOM PEIIeTKH.

2.3. XuMUYEeCKue peakiuu

2.3.1. Xumuueckas kuHetuka Kiaccupukamus xumudeckux peakiuii. TermmoBoid 3ddext
XUMHUECKON peakiuu. Tepmoxumuueckue ypaBHeHUs. CKOPOCTh peaklMH, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (pakTopoB. OOpaTMMble W HEOOpATUMBIC XUMHUYECKHE pEaKIUu. XUMHUYECKOE
paBHOBecHe. CMeIeHne XUMHUECKOTO PABHOBECHS MTOJT ICUCTBHEM PA3JIMYHBIX (hAKTOPOB.

2.3.2. Teopusi 53JE€KTPOJUTHYECKONM JTUCCOLMALMHU IJIECKTPOJUTUYECKAs JTUCCOLUAIUSA
9JIEKTPOJIUTOB B BOJHBIX pacTBopax. CHIlbHBIE M Cia0ble 3JEKTPOJIUTHL. Peakuuu HOHHOTO
oOMeHa. XapakTepHble XUMUYECKHUE CBOMCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIOTHBIX.
XapakTepHble XUMUYECKHE CBONCTBAa OCHOBAaHMHA M aM(OTEPHBIX THMAPOKCHAOB. XapaKTepHbIC
XUMHYECKHE CBOMCTBA KHUCJIOT. XapaKTEpUCTHKAa OCHOBHBIX KJACCOB HEOPraHHMYECKHUX
COCIMHEHUN € MO3MLMU TeopuH anekTposnntuueckord auccormanuu (TOJl). XapaxrtepHbie
XUMHUYECKHE CBOWMCTBA COJIEHM: CPEIHUX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha IpUMEpe
COCIMHEHUN almoMUHMS M IuHKA). ['maponns coneil. Cpena BOAHBIX PACTBOPOB: KHUCIHAs,
HelTpanbHas, wienouHas. Bogoponusiii mnoxasatens (pH). HWuaukatopel. Omnpenenenue
XapakTepa Cpe/ibl BOJIHBIX pacCTBOPOB BEIIECTB.

2.3.3.  OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  pEaKUUU. Peakuuum  OKHUCIUTEIBHO-
BOCCTaHOBUTENIbHBIE, MX Kiaccupukanus Koppos3us merannoB M crnocoObl 3alluThl OT Hee.
DJEeKTpOIU3 pacljaBOB M PacTBOPOB (Cojei, miesnouel, Kucuot). Peakiuu, moaTBepkaaromume
B3aMMOCBS3b PA3JIMYHBIX KJIACCOB HEOPTaHUYECKUX COETUHEHUI.

2.4. Pemenue TpeHUPOBOUHBIX 3a1a4 1o Teme: «Teopernyeckue ocHOBBI xuMuu. OO1mas
XUMUS»  BpluncieHne macchl pacTBOPEHHOI'O BEIIECTBA, COJEPXKAIIETOCS B OIpeneIeHHON
Macce pacTBopa C M3BECTHOW MaccoBOM gojied. PacueThl: 0ObEMHBIX OTHOIICHHWH Ta30B MpHU
XUMHUYECKHX peakiusax. Pacuersl: TemoBoro s¢dexra peakuuu. PacueTsl: MaccoBoil 1onu
(Maccel) XMMHYECKOTO COEIMHEHHMs B cMecH. HamucaHue ypaBHEHUH OKHCIUTENbHO-
BOCCTAHOBUTEJNIBHBIX peakIfii, pacCTaHOBKA K03()(HUIIMEHTOB METOJIOM JIEKTPOHHOT0 OajaHca.

Tema 3. Heopranuueckast xumus (10 yacos)

3.1. XapakrepuCTHKa METAJUIOB TIJaBHBIX NOATPYyNN M HUX coeauHeHud OOmas
XapakTepUCTUKAa MeTauioB MIaBHeIX noxarpymm I-III rpynm B ¢BS3M ¢ MX MOJOKEHUEM B
MEePUOIUYECKON cucTeMe XuMHuueckux sneMeHToB JI.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS
UX aTOMOB. XapaKTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB M COCAUHEHUN METAJIOB -
IIEJIOYHBIX, IIEJIOYHO3EMENBHBIX, ATFOMUHHUSL.

3.2. XapakTepucTHKa HEMETAJIOB TJAaBHBIX MOATPYNI M UX coeauHeHuidt OOmas
XapaKTepUCTHKa HEMeTauoB MIaBHbIX noarpynn [V-VII rpynn B ¢BA3M ¢ MX MOJOXKEHUEM B
NEepUOINYecKoil cucteme Xxumuueckux osnemMeHToB J.M. MenneneeBa M 0COOCHHOCTIMHU
CTPOEHHSI MX aTOMOB. XapaKTepHbIE XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U COECTUHEHUI
HEMETAJIJIOB - BOJIOPO/Ia, TaJIOTEHOB, KMCIIOPOa, CEPBI, a30Ta, pocdopa, yriepoaa, KpeMHHUSL.

3.3. XapakTepuCTHKa TMEPEXOJHBIX 3JIEMEHTOB W MX COCIUHEHUN XapaKTEepUCTHKA
MEPEXO/IHbIX 3JEMEHTOB — MEJU, LIMHKA, XpOMa, jKeJie3a M0 UX MOJOKEHHIO B MEePHUOJUYECKON



cucteme xumuueckux siaemeHTtoB (.M. MeHnzneneeBa U OCOOEHHOCTSM CTPOEHMSI UX aTOMOB.
XapakTepHble XUMUYECKUE CBOMCTBA MTPOCTHIX BELIECTB U COEAMHEHNN MIEPEXOIHBIX METAIIJIOB —
MeaU, HIUHKA, XpoMa, KeJle3a.

3.4. Pemenue TpeHUpOBOYHBIX 3anad mo teme: «Heopranmueckas xumus» Pacuersr:
Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIIH OJJHO U3 BEIIECTB JIaHO B BHJIE
pacTBOpa ¢ ONPEIEICHHON MacCOBOM JI0JIEM pACTBOPEHHOIO BellecTBa. Pacuersl: MaccoBOM Uin
00BEMHOI J10JIM BBIXOJa MPOAYKTA PEaKIMu OT TEOPETUYECKH BO3MOKHOT0. PacueTsl: MaccoBoit
Joiu (Macchl) XUMHUYECKOTro coennHeHus: B cmecu. Onpenenenue pH cpenbl pacTBOpOM COJIEH.
I'eneTnyeckass CBA3b  MEXKIYy OCHOBHBIMM  KJIACCAMH  HEOPraHMYECKUX  COEIUHEHUH.
KauecTBeHHbIE peakllM¥ Ha HEOPTaHUYECKUE BEIIECTBA U MOHBI.

Tema 4. Opranunveckas xumus (10 yacon)

4.1. VYrnesomoponsl Teopuss cTpoeHUsT OpraHWYecKUx coeauHeHuil. WM3omepuss —
CTPYKTYpHass M IPOCTPAHCTBEHHAasA. ['OMOJOrM M TOMOJIOrMYECKMM psiA. Tumbsl cBsized B
MOJIEKYJIaX OpraHuYecKux BemecTB. [ mOpuamusamus aroMHBIX opOutaneil yrieponaa. Paaukai.
OyuknuoHanbHas rpynna. Krmaccudukanus ¥ HOMEHKIATypa OPraHMYecKUX COEAMHEHUU.
XapakTepHble XHWMHYECKHE CBOWCTBA YIJIEBOJAOPOJAOB: aJKAHOB, IMKIOAJIKAHOB, AaJKEHOB,
JTUEHOB, alKWHOB. lIpUpogHBIE HMCTOYHUKH YTIIEBOAOPOIOB, UX mepepaboTka. MexaHU3MBI
peakuui NpHUCOECIUHEHUs B opranudeckod xmmuu. [IpaBuimo B.B. MapkoBHHMKOBa, IIpaBUiIO
ZaiiieBa A.M. XapakTepHbIe XUMUYICCKUE CBOMCTBA apOMATHICCKUX YTIIEBOAOPOIOB: OCH30JIa U
TONyosia. MeXaHW3Mbl PeakIuii AJIEKTPOQMIBHOTO 3aMEMICHUS] B OPraHUYECKUX PEaKIHAX.
BoicokomonekynsipHble  coeuHeHUs. Peakuuu noauMmepuzallMd U [OJIMKOHJEHCALUU.
[Tonumepsl. [lmactmaccsl, BOJIOKHA, KAY4yKH.

4.2. Kucnopoacoaepxaiye OpPraHMYECKUE COCAUHEHUs XapaKTepHble XUMUYECKHE
CBOICTBa MpEAETbHBIX OJHOATOMHBIX M MHOTOATOMHBIX CIUPTOB, (eHona. XapaKTepHbIe
XMMHUYECKHE CBOMCTBA ajbJAETHJIOB, MPEAEIbHBIX KapOOHOBBIX KHCIOT, CIIOKHBIX 3(HPOB.
buonorudeckn BakHble BELIECTBA: YIJIEBOABI (MOHOCAXapH[bl, AMCAXAPHJIbI, MOJIHCAXAPUIbI).
Peakuuu, mnoaTBepxkaarolue  B3aMMOCBSA3b  YIVIEBOAOPOJOB M KUCIOPOJCOJEpPKAIIMX
OpraHMYecKUX  coeAuHeHud. OpraHuyeckue  COEIUHEHUs, COJAEpKalllie  HECKOJbKO
¢yHKIIMOHATBHBIX. OCOOEHHOCTH XMMUYECKHX CBOMCTB.

4.3. AB3oTcoiepkaiue OpraHWYeCKUe COEAMHEHUsST W  OHOJIOTMUECKH  Ba)KHBIC
OpPraHMYECKHE BEIIECTBA XapaKTepHblE XUMUUYECKUE CBOKMCTBA a30TCOAEPKAIUX OPraHUYECKUX
COCJMHEHUI: aMHUHOB M aMMHOKHUCIOT. bHonornyecku BakHble BEIECTBA: KHUPBI, OCNKH,
HYKJIEMHOBBIE KUCIOTHIL. ['opMoHbI. DepMeHTHI. MeTamiopraHui4eckue COeINHEHUSI.

4.4. Pemenue mnpakTudyeckux 3azad mno teme: «OpraHuueckas xumus» Haxoxnenue
MOJIEKYJISIpHOM  opmynbl BemiecTBa. ['eHeTHuyeckas CBS3b MEXAY HEOPraHMYECKUMH U
OpraHMYeCKMMH  BelleCTBaMHU. [ 'eHeTHMdeckass CBSI3b MEXKIYy OCHOBHBIMH  KJlaccaMH
HEOpraHMYecKux BemnlecTB. KadecTBeHHbIE pEakIUM Ha HEKOTOphIE KJIACChl OPraHMYECKUX
COEeIMHEHUH (aJKEeHBI, aJIKaHbl, CIIUPTHI, AJIbJETU/IbI, KAPOOHOBBIE KUCIOTHI, YTIEBObI, OCIKH).
WnenTudukanus opraHn4eckux coeInHEHHUH.

Tema 5. O0001eHNe U MOBTOPEHHE MaTepHaJia 32 Kype IIKOJIbHbIN XUMHUH (5 4acoB)
OcHOBHbIE TOHATUS U 3aKkoHbl xumuu. llepumoanueckuit 3axkon J[.M.MenneneeBa u ero
¢usnueckuit cmpici. Teopust ctpoeHust oprannueckux Bemiects A.M. bytiepoBa 1 oco6eHHOCTH
OpraHUYecKUX coeMHEeHUN. OKUCINUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B HEOPTaHUYECKON 1
OpraHMuYeckoil XuMuu. ['eHeTHueckas CBA3b MEXIy HEOPraHMYeCKHUMHU W OpPTraHUYECKUMU
COCTMHEHUSIMU. OKCHEPUMEHTAIbHbIE OCHOBBI OPraHWYECKOM W HEOPraHM4YeCKOW XHMHHU.



PaboTa ¢ KOHTpOIBHO-U3MEPUTENbHBIME MaTepuaiamMu EI'D mo xumuun. I TOroBBIN KOHTPOJIH B
dopme EI'D.

3. KAJJIEHAAPHO-TEMATHYECKOE IIJTAHUPOBAHUE

Ne HaumenoBanue pa3jaesioB U TeM KonmuectBo yacos
1 Crpykrypa KOHTPOJIbHO-U3MEPUTENbHBIX | 1
MaTepUajoB EID o XUMHUH. OcobenHoctu

CaMOCTOSITEIILHON MOATOTOBKU MIKOJIFHUKOB K EI'D

1.1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIHHBIX MATEPUAJIOB. 1
Tunossie ommOKy pu BBIMONTHEHUH 3a1aHuid EI'D o xumumn.
Oco0eHHOCTH MOATOTOBKHU K DK3aMEHY.

2 Teoperuueckue ocHoBbI XuMUU. O0as xumus 84 8

2.1 XUMUYECKHUN dJIEMEHT U XUMUYECKAsI CBS3b. 1

2.2 Pemenne 3amau mo reme: « XUMUYECKUH SJIEMEHT U XUMHUeckas | 1
CBA3bY.

2.3 XuMuueckass KHHETHKA 1

2.4 Pemrenne 3ama4 no teMme: «XuMHUUYECKast KHHETHKAY. 1

25 Teopust aneKTPOTUTHUYECKON TUCCOLMALIAN 1

2.6 Pemenue 3ana4 o reme: « Teopust aneKTpOIUTHYECKON 1
TUCCOLIMALIANY.

2.7 OKuCIUTENbHO-BOCCTAaHOBUTEBHbIE PEAKIUH 1

2.8 Pemenne 3amau mo reme: « OKMCIUTENBHO- BOCCTAHOBUTENBHEIE | 1
peakun

3 Heopranuyeckas xumust 10

3.1 XapakTeprcTHKa METAIIIOB [IIABHBIX MOATPYI U UX 1
COCIMHEHUM.

3.2 Pemenue 3amau mo teme: «Illemounsie u 1

MICTOYHO3EMEJIBHBIC JJIEMEHTHI U UX COCTUHCHUS, AIOMUAHUH U
€ro COCAMHCHUA.

33 XapaKTepI/ICTI/IKa HEMCTAJIJIOB TJIaBHBIX MOATPYIIT U UX 1
COCIMHEHUN (F aJIOICHBI, IOATPYIIIAa KUCJIOPOoAa, BOI[OpOZ[).

34 Pemrenne 3ama4 no teme: «l aJoreHnDy. 1

35 Pemenue 3anad no teme: «Iloarpynma kucinopona, BOXOPOI». 1

3.6 XapaKTepI/ICTI/IKa HEMCTAJIJIOB TJIABHBIX MOATPYIIT U UX 1




coelMHeHUH (MOArpyMNa a30Ta, MOATPYINa YIIepoa).

3.7 Pewmenue 3ana4 no reme: «Iloarpynna azoray. 1

3.8 Pemenue 3anau no teme: «Iloarpynna yrieponay. 1

39 XapakTepucTuKa METaIIOB II0O0YHBIX MOATPYIII U X 1
COCIUHEHHUH.

3.10 | Pemenue 3anau TemMe:«XapakTepuCTHKA METAIIIOB TOOOUHBIX 1
TOATPYIII U UX COSTUHEHUI».

4 Opranuyeckasi Xumusi 10

4.1 Teopus cTpoeHus opraHu4ecKux coeanHeHui. Mzomepus 1

4.2 VIneBofopobl — aNKaHbI, ATKEHBI, IUKIIOATKAHbI, ATKUHBL, 1
aJKa/IMeHbI

4.3 Pemenue 3anaq o reme: «IlpenenbHbie yriaeBogopOabD». 1

4.4 Pemenne 3anad no teme: «HenpenenbHble yrieBogOpOIBI». 1

4.5 Apomatryeckue yrieBoa0pOIbl 1

4.6 Kucnopoaconepxamiue opraHn4ecKkie COSAMHEHUS 1

4.7 Pemenne 3amau 1

4.8 Pemenne 3amau 1

4.9 A3oTconepikaliue opraHiueckue coequHeHus u ouonorndeckn | 1
Ba)KHbIE BEIIECTBA

4.10 Pemenne 3anau 1

5 O000menne 1 NOBTOPeHHE MaTePHAJIa 32 IKOIbHBIIH 5
Kypc XMMHUH

5.1 O6o06ueHne MaTeprana o TeMe MKoIbHOro Kypca «O6mast 1
XUMHSD) - pEIIeHHe CIOXKHBIX 33/1a4, pa300p THIMYHBIX OIIHOOK.

5.2 O606menne MaTepyana o TeMe MIKOJIbHOTO Kypca 1
«Heoprannyeckas XuMus» - peleHune CIOXKHbIX 33/1a4, pa3oop
TUTIUYHBIX ONIHOOK.

53 O606menne MaTeprana o TeMe MKOJIbHOTO Kypca 1
«Oprannueckas XUMUs» - pelIeHUE CIOXHBIX 3371a4, pa30op
TUIUYHBIX OMIHOOK

54 Hmoeoswiii konmpons 6 ghopme EI'D 1

5.5 Hmozoswiii konmpons 6 popme EI'D 1
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