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MOACHUTEJBHASA 3AIIUCKA

[IporpaMma Mo XUMHMM Ha YpOBHe cpeaHero odmero oOpa3oraHus
pazpaboTana Ha ocHoBe DenepaibHoOro 3akoHa ot 29.12.2012 Ne 273-@3 «0O6
obpazoBaHuu B Poccuiickoit @eaepaunmn», TpeboBaHuil K pe3ylibTaTaM OCBOEHUS
dbenepanbHoil 0bpasoBaTeNbHOI TMporpaMMmbl  CpefHero obiero odpasoBaHUs
(®OIT COO), npeacraBieHHBIX B DefepanbHOM  rOCYAApCTBEHHOM
obpaszosarensHoM craHgapre COO, ¢ yuérom KoHuenuuu npenogaBaHus
yueOHOro npeamera «XuMHs» B 00pa3oBaTelbHbIX opraHuzauusax Poccuiickoit
Qenepanuy, pealu3yIOLIUX OCHOBHBIE O00pa3oBaTe/bHBIE [IPOrPaMMBI, U
OCHOBHBIX TMOJOKeHUH «CTpaTerud pa3BUTHSA BOCHUTAaHUA B Poccuiicko
Oenepanun Ha nepuon o 2025 roxa» (Pacnopskenune IIpaButensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3padOTKe I[pOorpaMMbl 110 XUMHUHU, K ONPELESIEHHIO
oOwieit cTpaTerun o6y4eHus, BOCIUTAHUs U pasBUTUS 00ydaroKXcs CpeJIcTBaMU
yueOHoro npeaMera « Xumus» st 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABUIIN
koHLenTyanpHble nonoxeHns OI'OC COO o B3auMo0OyCIOBIEHHOCTH LeeH,
COJIep/KaHHs, pPe3ylbTaToB 00y4eHHs W TpeOOBaHUH K YPOBHIO TNOATOTOBKH
BBITTYCKHUKOB,

XuMHUYecKoe o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
001e00pazoBaTe/lbHON  OpraHu3aluu, SBISETCS HEOTBEMIIEMONH YacThI UX
obpazoraHHOCTH. OHO CHYXUT 3aBepIIAIOIIMM  3TAlloM peaau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOUEBBIX LIEHHOCTEH, NpPUCYIIUX
LIEJIOCTHOH CHCTeMe XUMHUecKoro oOpa3oBaHHs. ITH LEHHOCTH KacaloTes
TNO3HaHHA 3aKOHOB MPHPOAE], (OPMHPOBAHNA MHPOBO33PEHHS U 00LIeH KyJIbTYpbI
YelloBEKa, a TaKKe OKOJOrMYecKH OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY
300pOBBIO M MpHpOnOHOH cpexe. Peamusyercs XuMudeckoe oOpazoBaHHe
o0yyJaroluxcsl Ha ypoBHe cpefHero oduiero o0pa3oBaHus CpeAcTBaMUi y4eOHOro
npeaMera «XHUMHUs», cojlepXKaHWe U IIOCTPOEeHHe KOTOPOro OTpelelieHbl B
nporpaMme Mo XUMHHM ¢ Y4€TOM crHeuu(HUKH HayKu XUMHH, e€ 3HauyeHHS B
MO3HAHHH TIPHPOABl U B MaTepHATLHOH JKH3HH oOINecTBa, a Takke ¢ y4ETOM
obmux 1erneli M TNPHHUHUIIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHMHE
CHCTEMBI cpenHero oduiero oopazosanus B Poccuiickoii Menepanuu.

XWMHUsl KaK 3JIeMEeHT CHCTEMBI eCTeCTBEHHBIX HayK UrpaeT oco0ylo posib B
COBPEMCHHON HUBWIM3ALMHU, B CO3JaHUU HOBOH 0aspl MaTepUalbHON KyJBTYpHI.
OHa BHOCHT CBOH BK/Ial B (QOpMHPOBaHHE PallMOHAIBHOTO HAYYHOTO MBIIIIEHHS,
B CO3JaHHE€ LEJOCTHOIO MPEJCTaBIeHHA 00 OKpY/KarolleM MHpE KaK O ¢AMHCTBE
IPUPOJEI U YEI0BEKa, KOTOpPOoe (OPMHUPYETCS B XMMHU Ha OCHOBE MOHHMaHHS
BEILECTBEHHOT0 COCTaBa OKPYKAIOIEro MHpa, OCO3HAHUS B3aUMOCBS3H MEKIY
CTPOEHHEM BEILECTB, X CBOHCTBAMU M BO3MOKHBIMH 00JIaCTAMH IPUMEHEHHA.



TecHO B3aUMOJIEICTBYS ¢ APYTHMU €CTECTBEHHBIMM HayKaMH, XMMU:A CTalla
HeOTHEMJIEMOH UaCThI0 MHUPOBOIl KYIBTYpPbl, HEOOXOAMMBIM YCJIOBHEM YCTICIIHOTO
TpyOa M JKM3HM KaxJgoro wieHa obumiectsa. CoBpeMeHHas XUMMs KaK Hayka
CO3MIATeNbHAA, KaK Hayka BBICOKMX TEXHOJIOTHH HalpaBjcHA Ha peleHHe
r1o0albHBIX  TPoGJeM  YCTOHUMBOTO pasBUTHs YeJIOBEYECTBA — CHIPBEBOI,
SHEPreTHYECKOI, MAIIEBOil, 9KOIOrnyeckoi 6e30MacHOCTH U OXPaHbl 310POBBSL.

B COOTBETCTBHH C OOIIMMH LEAMH W TPUHIKIAMH CpPEJHEro oOuero
obpasoBaHus comepxkanue npeaMera « Xumusa» (10-11 knaccel, 6a30BbIit ypOBEHD
M3y4YeHHs1) OPHEeHTHPOBAHO TMPEUMYLIECTBEHHO Ha OOINEKYIBTYPHYIO TOArOTOBKY
obyuaromuxcs, HEOOXOZMMYIO WM 1 BBIPaOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, VCIEIUHOIO BKIIOYEHHs B IKH3HB COLMYMa, MNpPOJOJDKEHHS
00pa30BaHKs B Pa3IMYHbIX 00/1aCTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO ¢ XUMHEH.

CocTaB/IOMKUMH  npeaMeTa «XHMHA» ABIAIOTCA 0as’oBble  Kypebl —
«Oprannueckas xumums» U «OO0mas H HeopraHuyecKas XHMHA», OCHOBHBIM
KOMIIOHEHTOM COJIepKaiuss KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUI 10 HEOPraHMUYeCKOoH XUMHH (C BK/IFOYEHMEM 3HAHHI U3 OOLIEH XUMUU) U
opranuyeckoii xumun. OOpMHUPOBaHHE JAHHON CHUCTEMBI 3HAHUH IPU H3YyYCHHHU
rmpeaMeTa OOECTIEUHBAET BO3MOKHOCTH PACCMOTPEHHsl BCEr0 MHOroo0pasus
BEIIECTB Ha OCHOBE OOLLMX ITOHATHH, 3aKOHOB ¥ TCOPHH XUMHH.

CTpyKTypa comepxkaHusi KypcoB — «OpraHuyeckas Xumus» u «OOwas u
HeopraHuyeckas XUMUs» cQOpMHUpOBaHa B NpOrpaMMe IO XMMHHM Ha OCHOBE
CHCTEMHOrO IOAXOJa K M3y4eHHIO ydeOHOro MaTepuana H 0O0yclIOBlIeHa
HCTOpUYecKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HaHMH  Ha  ONpeJeNeHHbIX
TEOPETHYECKHX YPOBHAX. Tak, B Kypce OpraHH4YeCcKoll XHMMHH BeILeCTBa
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOH TEOpHH CTPOSHHS OpraHHYecKHX
COeQUHEHHH, @ TakkKe Ha YPOBHE CTEPCOXMMHYCCKMX M JJICKTPOHHBIX
npejicTaBiieHuit o cTpoeHuH BemlecTB. CBeneHHa o0 H3yYaeMBIX B Kypce
BelllecTBaxX JAKTCA B Pa3BUTHU — OT YIJIEBOJOPOAOB 10 CJIOXKHBIX OHOIOTHYECKH
AKTHBHBIX CO€QUHEHHI. B Kypce OpraHM4eckKod XHMHH IIOJy4aloT pasBUTHE
cpopMHpOBaHHEIE HA YPOBHE OCHOBHOIO 00IlIero o0pa3oBaHMs [E€PBOHAYAIBHEIE
MpeCTaBIEHHUs] 0 XUMUUECKOH CBS2M, KJIACCU(UKALMOHHBIX NMPH3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX CTPOCHUS, 0 XMMHYECKOH pEeaKLHu.

ITon HOBBEIM YIJIOM 3pE€HHUsA B MpeAMETe «XHMHUA» 0a30BOI0 YpOBHA
paccMaTpHBaeTCs M3y4YeHHbIHI Ha YpOBHE OCHOBHOTO o00mmiero o0Opa3oBaHUs
TeopeTuyeckuil Marepuaql U (aKTOJOTHMUYECKHE CBEIEHHS O BELIECTBAX WU
XUMHYeCcKoH peakimu. Tak, B 4acTHOCTH, B Kypce «OOIas ¥ HeopraHuueckas
XUMUS» oOyyaroluMes: TMpPeoCcTaBIsSeTCsl BO3MOXKHOCTE OCO3HATh 3HAUCHHE
MEPUOTUUECKOTO 3aKOHA ¢ O0IeTeopeTUYecKUX M METOIOJOTHYeCKHX MO3ULMI,



rny6ske MOHATH UCTOPUYECKOe M3MeHeHHe (YHKIMH 3TOro 3akoHa — OT
o6obmatouieii 10 00BIACHSIONIEN U MPOTHO3UPYIOLIEH.

EnuHas cucTeMa 3HaHHE O BaXKHEHIINX BelecTBaX, UX COCTaBe, CTPOCHMHU,
CBOIiCTBAaX M TPUMEHEHUM, a TAKKe O XMMHYECKHX PeaKIHMsaX, MX CYIIHOCTU U
3aKOHOMEPHOCTAX IPOTEKaHWA JOMNoJHAeTcd B Kypcax 10 m 11 kmaccos
3JEMEHTAMH  COAEPIKAHHA, HUMEIOIMUMHU KyJIbTYPOJIOTHYECKMIA M TPHKIaIHOH
XapakTep. OTH 3HaHHA CIOCOOCTBYIOT MOHHMaHHIO B3aUMOCBA3HM XHMHH ©
IPYTUMH HayKaMi, PacKpbIBAlOT €€ poJb B IIO3HABATENbHOH M MPaKTHYECKOH
NeATeIBbHOCTH YeJIOBeKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBaXXEHHs K Ipoueccy
TBOpPYECTBA B 00MACTH TEOPHH H MPAKTHYECKUX MPHUIOKEHHUH XUMHM, MOMOraroT
BBIITYCKHUKY OpPHEHTHUPOBATHCS B OOINECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX
npo0GsieMax, CBS3aHHBIX ¢ XMMHell, KPHTHYECKH OCMBICTMBATh MHPOPMALHIO H
OpUMeHsATh e€ IS TIONONHEHUs 3HaHMH, peIieHHs WHTEJUIEKTYaIbHBIX H
SKCIIePUMEHTAJIBHBIX MCCIIEI0BATENBCKUX 3aa. B 1en10M conepikanue yueOGHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHS  H3YU€HMA  OPUEHTHPOBAHO  Ha
GopmupoBaHHe y OOyualOUXcs MUPOBO33PEHYECKOH OCHOBBI JUIS NOHUMAHNA
bunocopekux uaelt, TAKNX KaK: MaTepHalbHOe €IMHCTBO HEOPraHHYECKOro M
OpraHM4YecKoro Mupa, OO0YCIIOBJIEHHOCTH CBOMCTB BEHIECTB MX COCTAaBOM H
CTPOEHHEM, [03HABAEMOCTh TIPUPOJHBIX SBICHUH IYTEM OJKCMEpHMEHTa H
pelleHHs TPOTHBOPEHMH Meiy HOBBIMH (aktaMu U TCOPETHUECKUMH
MpeANOCEUTKAME, OCOIHAHME POTH XUMHH B PEIIEHHH YKONOTMYECKIX Npobiem, a
TaKKe rpodsieM cOepekeHNs SHEePreTUYECKUX PECYPCOB, ChIPhA, CO3AaHUA HOBBIX
TEXHOJIOTHH U MaTepHalIoB.

B nnane pelOCHHA 3aJav BOCIIHTaHHA, PpPa3BHTHA H COLHaTH3alluN
o0ydaroluxcs MPUHATEIE NPOrpaMMOH 10 XMMHH TOAXOABl K OIPEIe/ICHHIO
colepkaHus W TOCTPOEHHs TpeaMeTa IIPelyCMaTpuBaroT  (QOpMUpOBaHUE
YHUBEPCANBHBIX Y4YeOHBIX JeiCTBUi. uUMeroUX 06a30Boe 3HadeHue s
pa3NTMYHBIX BHIOB [EATCNBHOCTH: pELIeHUs TMpoOjieM, TMOHCKa, aHalusa H
06paboTK HHPOPMALHH, HEOOXOAMMBIX I IIPHOOPETEHH S ONBITA MPAKTHYECKOH
U HCCIIeNOBATENBCKOH JesATeNbHOCTH, 3aHUMAIOIEH BaXXHOE MECTO B IO3HAHUH
XUMHH.

B npakTuKke MpenogaBaHHsi XMMHUHM KaK Ha YPOBHE OCHOBHOrO OOILIEro
o0pa3zoBaHHs, TaK U HA YPOBHE CPeIHero o0Iero o0pazoBaHusi, IpH OlpPeAEICHUH
CONlepKATENBHOH XapaKTepUCTUKU 1ienell HW3yueHHs IpeaMeTa HalpaBIeHHEM
TIepBOCTEINEHHON 3HAUMMOCTH TPATUIIMOHHO MPH3HAETCS (HOPMUPOBAHME OCHOB
XUMHYECKOM HAayKW Kak 001acTH COBPEeMEHHOrO €CTECTBO3HAHHS, NMPAaKTHYSCKOH
JesTeIBHOCTH YejIOBEKa W Kak OJHOTO M3 KOMIIOHEHTOB MHPOBON KynbTyphl. C
METOAMYECKOH TOYKM 3peHMsi Takoil MMOAXOJ K OINpeJieNieHuIo Leleld H3yd4eHUs
NpeaMeTa sBJIIeTCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO [aHHOH TOYKE 3peHUs IVIaBHBIMM LIEJIAMH H3y4eHHs IpeaMeTa
«XuMusa» Ha 6a3o0BoM yposHe (10 —11 KI1.) ABISAIOTCS:

o ¢dopMHpoBaHMEe CHCTeMBl XMMHUUECKMX 3HAaHHH KaKk BakHeMHIei
COCTaBJIAIOMIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOM
JIEKAT KIKOUEeBble MOHATUA, QyHAAMEHTAIbHBIE 3aKOHBI H TCOPHH XHMHH,
OCBOCHHMEC #A3bIKa HAYKH, YCBOCHHC H IMOHHMaHHC CYIIHOCTH HOCTYITHBIX
0000LIeHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C HCTOpHEl
WX pa3BUTHUA U CTAHOBJIEHUS;

» (OpPMHMPOBAHHE U Pa3BUTHUE IPEICTABIEHUII 0 HAYUHEIX METO/AX MO3HAHHA
BEIIECTB M XHMMHYECKHX peaklMi, HeoOXOAUMBIX I NpHOOpeTeHHs
YMCHHH OPHEHTHPOBATbCA B MHPE BELIECTB M XUMHYECKHX SBJICHUIL,
HMCIOIINX MECTO B IPHPOJIE, B IPAKTHYECKON M MOBCEAHEBHOM KH3HH;

e pasBUTHE YMeHUI U cr1ocoO0B AesTeIbHOCTH, CBI3aHHBIX ¢ HAOMOAEHHEM U
OOBACHEHWEM XHMHUECKOTO HKCITepHMEHTa, COOTIOJEeHHEM  IIpaBHIl
Oe3omacHoro obpallleHus ¢ BEIeCTBAMH.

Hapsiny ¢ 3TuM, colepxKaresibHas XapaKTepHCTHKA Ueneit U 3agad u3ydeHus
IIpeaMeTa B nIporpaMMe 1o XUMMHH YTOUHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMH MPUOPUTETAMH B CHCTEMS cpelHero obiero obpazosanus. CeroaHs B
NpernojaBaHUd XWMUM B Oosbluel  cTemeHH OTHAETCS  MpPeAouTeHHUe
[PaKTHYE€CKOH KOMIIOHEHTE coaep:KaHus oOOy4YeHHsd, OpPUEHTHPOBAHHONH Ha
MOJArOTOBKY BBIIYCKHUKA 0011e00pa3oBaTeNbHON OpraHH3aLiH, BIANEIOLIEro He
HabopoM 3HaHWil, a (YHKIHOHAJIEHOH I'pPAMOTHOCTBIO, TO €CTh CIIOCOGAMH H
YMCHUSAMH aKTHBHOI'O NMOJMYYCHHA 3HAHWI U NMpHMEHEeHHA HUX B peEU'[I:-HOfI KHU3HH
AJIs1 peI€HKUA MpaKTHYCCKHX 3aaad.

B cBA3sum ¢ 3TUM IpM H3Yy4YEeHHH TNpeaMeTa «XUMHS» JOMHHHPYIOILEE
3Ha4YCHHEC an06peTa}0T TaxKue LCJIH U 3aJa4H, KaK:

ajantauus o0y4arolmuXcs K yCIOBUAM JHHAMHYHO Pa3BHUBAIOLIETOCS MHpa,
(GopMHpOBaHHE  MHTE/UIEKTYAlTBHO  Pa3BUTON  JIMUHOCTH, TOTOBOII K
caM000pa3oBaHuI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO MPAMOTHBIX
pElIeHUH B KOHKPETHBIX JKH3HEHHBIX CUTYalluaX, CBA3AHHBIX ¢ BELIECTBAMH U HX
TIPUMEHEHHEM;

GopmHpoBaHHE Yy OOYYarOIIUXCsl KIIOYEBBIX HAaBBIKOB  (KJIIOYEBBIX
KOMIETeHUHUH), HMMEIOUIMX YHHBEpCAllbHOE 3HA4YeHWe Ui pa3IHYHBIX BHIOB
NesITeIBHOCTH: pelleHus mpobiem, ToucKa, aHanuza 1 o6paGoTku uHpOpMaLH,
HeOOXOMUMBIX [UIsl NPUOOPETEHHS OINBITA IEATEIBHOCTH, KOTOpas 3aHUMaeT
BOKHOE MECTO B TMO3HAHMM XHMHH, a TaKKe .11 OLEHKH ¢ MO3ULHUIA
9KOJIOrHYecKol Oe30MacHOCTH XapakTepa BJIMSAHUS BELIECTB M XUMHYECKHX
TPOLIECCOB HA OPTaHU3M YeJIOBEKa U MMPUPOAHYIO CPEaY;



pa3BUTHE TIO3HABATENLHLIX HHTEPECOB, MHTEIIEKTYalIbHBIX W TBOPUECKHX
crocoBbHoCTell 00yyaromuxcs: crocoOHOCTH CAMOCTOATENBHO IPHOOPETaTh HOBEIE
3HaHUs [0 XHUMHUH B COOTBETCTBHH C JKHU3HEHHBIMH MOTPEeOHOCTAMM, UCIIOIB30BATE
COBpeMeHHbIe HH(GOPMALMOHHEIE TeXHOJIOIHH Il [OUCKA U aHAIM3a YueOHOIl u
Hay1HO-MOIYJIAPHON HHPOPMALUH XUMHIECKOTO COACPIKAHHUA;

(GopmupoBaHne U pasBUTHE ¥ 00YUYAIOWINXCA ACCOLUATHBHOTO M JIOTHYECKOro
MBIIITCHUS, HA0IONATENBHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPEIE 0COGEHHO
HEOOXOIMMBI, B YaCTHOCTH, IIPM IUIAHHPOBAHMM M MPOBEJEHHH XUMHUYECKOro
JKCIIEPUMEHTA;

BOCIIHTaHHE y oOydaromuxcs yOeKIEHHOCTH B TI'YMaHHCTHYECKOM
HanpaBJIeHHOCTH XMMHHU, €€ BaKHOH pOnM B pelleHHH MIOGANBHBIX Npobiem
PaLOHAIBHOTO MPUPOAONOJIb30BaHH s, IOMOJIHEHHS YHEPIeTHYECKUX PECYPCOB H
COXPAHCHHUA MPUPOAHOIO PABHOBECHs, OCO3HaHMS HEOOXOAUMOCTH OepexkHOro
OTHOLICHHA K TPHPOAE U CBOEMY 3I0POBBIO, a TaKXkKe MPUOOpPETEHHs OIMbITA
MCTIONIb30BAHUS TIOJYYEHHBIX 3HAHWH VI MPUHATHA [PAMOTHBIX pELIEHHI B
CUTYalMsIX, CBA3AHHBIX ¢ XUMHUYECKUMH SIBIIEHUSIMH.

B yueGHOM mmaHe cpennero ofwero o6pa3oBaHHA IIpeAMeET «XUMHUS
0a30BOro ypoBHs BXOAHT B COCTAB MpeAMETHOH 061acTu «EcTecTBEHHO-HAYIHBIE
IIPeAMETEL.

OGmee 9uCII0 YacoB, OTBEAEHHBIX A1 N3YyUYeHHs XHMHH, Ha 6a30BOM YpOBHe
cpeanero obmero o0pa3oBanus, cocTapnser 68 yacos: B 10 kinacce — 34 yaca (1
yac B Heflenmto), B 11 kimacce — 34 yaca (1 uac B "ezenmo).



COAEPXKAHUE OBYYEHUSA
10 KJIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0cHOBBI OpraHIYecKoil XHMHH

IpeaMeT opranu4eckoil XUMuu: & BO3HUKHOBEHHUE, PAa3BUTHE H 3HAUYECHHE B
TMOMTY4CHUH HOBBIX BEIIECTB M MarepnanoB. Teopus cTpoeHus OpraHUYeCcKHX
coequHeHHH A. M. ByTiepoBa, e& 0CHOBHbIE TTOJIOKEHHS. CtpykrypHble GpopmyJIsl
OpPraHHYeCKHX — BewlecTB. ['omomorus, wusoMmepus. Xummdeckas cBS3D B
OPTraHHYECKUX COAUHEHUSAX — OJIMHAPHEIE U KPATHbIE CRS3ML,

IIpencrasnenne o xnaccudukammm OpraHH4ecKux BewlecTB. HoMeHkmatypa
OpraHHYecKHX COeNMHCHHH (cHcTeMaTHyeckast) wu TPUBHAJIbHBIE HA3BAHUSA
BOKHENINNX MpecTaBUTeNelt KTaccor OpraHUYeCcKHX BEIIECTB.

OKCTepHMEHTAIbHBIE METO/IBI M3YUCHHUsl BELIECTE H WX IpeBpalleHHil:
O3HAaKOMJIEHHE ¢ 00paslamMM OpraHHGecKHX BeIleCTB H MaTepyHalaMH Ha HX
OCHOBE. MOZETHMpOBAHHE MOJICKY/l OPraHHYeCKHX BEILIECTB, HAGMIONEHHE U
OMHCAHNUE NIEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIIEHHI0 OPraHHYECKHX BEILECTR
TIpU HarpeBaHHH (MIaBjieHNe, 0OyTIHBaHHE U ropeHue).

Vraepogopoan:

AJIKGHBL: COCTAB U CTPOGHHE, TOMOJOTHYECKHI] pian. MeTtaH u sTaH —
[POCTEHIINE IPEACTABUTENN aJKAHOB: GU3MYECKHE M XUMHMYECKUE CBOMICTBA
(PeaKkUMH 3aMELIEHHs M TOPEHHUs), HAXOKIEHHE B NpUpOJE, IIONYYEHHE W
[IPHMEHEHHE.

AJIKEHBI: COCTAB H CTPOEHIE, FOMOJIOIHYECKH i pAx. DTWIEH W NpONUIeH —
MPOCTEHIIHe MPEeNCTABHTEIN ATKEHOB: (DH3MYECKHE H XUMHYecKHe CBOICTBa
(peakMy  THIPHPOBAHWS, FAIOrCHUPOBAHUS, TUApATAllMM, OKHCICHHS W
NOMIMMEPH3ALIH), [I0JyYeHHE i TPHMEHEHHe.

Ankanuensr: Oyramuen-1,3 u MeTunOyTanueH-1,3: cTpoeHne, BaxHelimme
XHMHYECKHE CBOMCTBa (peakuus nonuMepuzanun). Ilonyyenue cuHTETHYECKOTO
Kay4yKa U pe3uHBsl.

AJTKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHA, TOMOJIOTHYECKUIT psifl. AlleTHnen
— TIPOCTEHINIUI MpeNCTaBUTENbh AJIKHHOB: COCTaB, CTpoeHHWe, (U3MYECKHE W
XHUMHYECKHe CBOHCTBA (peakiMy I'MAPHPOBAHMS, FajJloreHUpOBaHysA, THApPATALIH,
FOpPEHHs), IOTyYEeHHE U IPUMEHEHHUE.,

Apenrl. Benson: cocras, CTpOeHHE, (QU3MYECKHEe M XUMHYECKHE CBONCTBA
(peakuuu rajoreHUpoBaHus H HHTpOBAaHHA), MOJyYEeHHE W TIPUMEHEHHE. Tonyon,
cocmas,  cmpoeHue,  QuauyecKue u  xumuueckue  ceolicmsd (peaxyuu
CANOCCHUPOSAHUA U  HUMDOBAHUA), NOMYYeHue U HpuMeHenue. TOKCHUHOCTE



apeHoB. I'eHeTHYecKkas CBs3bL Mexwimy YIIIeBOAOpOAAMH, MPHHALICKAIIUMH K
Pa3IMYHBIM KJ1accaM.

[Mpuponnele HcTOUHHKU YTIeBoaopoaoB. IIpupomHslil raz wu MONYTHEIE
He(TAHble Tasel. HedTh u e NpoucxozknenHne. Crocobrl mepepaboTku Hedrh:
[ICPETOHKA, KPEKHMHI (TepMHYECKHI, KaTaTuTHYeCKuil), mupomus. IIpomykTsr
nepepaboTKu HedTH, X NpUMeHeHHe B IIPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
YTOJIb M IPOAYKTEI €10 NepepaboTKy.

OKCIEPHMEHTAILHEIE  MEeTOIbI U3YYCHHS BEIIECTB M MX MpeBpalleHHii:
O3HAaKOMJIEHHE ¢ o0paslamu muacTMace, KayuyKOB M pE3UHBI, KOJUIeKIHH
«Hedpte» u  «VYrommy, MOJIC/NPOBAaHME  MOJIEKYNl  YTJIEBOJOPOIOB M
TFaJIoreHONPOH3BOHBIX, NPOBEACHNUE IPAKTHYECKOH PaBOTH: [IOTy4YeHHe dTHIIEeHa
H U3YYCHHE €ro CBOICTR.

PacuétHele 3anaun.

BEIMHCIEHHS M0 yYpaBHEHHMIO XHMMYECKOl peakuuu (Maccel, 00BEMa,
KOJIMYECTBA UCXONHOrO BElIECTBA WM IPOAYKTa PCAKLHH MO HU3BECTHBIM Macce,
00bEMY, KOJTHYECTBY OAHOIO M3 HCXOIHBIX BEINECTB HIIH MPO/yKTOB peakLHH),

Kuciopoaconepikamue oprannyeckne coenntenus

Hpe,aeanble OAHOATOMHBIE CHOUPTEL. METAaHOM H HSTAHOI: CTpoeHHuE,
dusnyeckHe W XuMHYeckHe cBoiicTea (peakuMH ¢ aKTHBHBIMH MeTallllaMi,
FaJIOTCHOBOIOPOIaMH, TOpEHHE), TMpPUMEHEeHHE., Bogoponusie c¢Bszu MEXIY
MOJIEKY/1aMH CIIUPTOB. JIe[icTBHE MeTaHOa U 3TaHo/a Ha OpraHH3M 4eJIOBEeKa.,

MHoroatomHEIe  crupTEL.  DTHneHrIMKONL W [JIMLEPHH:  CTpOEHHe,
dH3NYECKHe W XUMHYecKHEe CBOINCTBA (B3aMMOJEHCTBHE CO  INETOYHBIMU
METaJlIaMH, Ka4eCTBCHHAsA PeakiUMs HAa MHOTOATOMHEIE cruptel). [elictBre Ha
OpraHu3M 4enosexa. IIpuMeHeH e MIHLepUHa U STHIIEHITHKOIS.

DEeHO:  CTpOeHHWE MOJEKY.IHI, (hH3MYECKHe M XHMHYeCKHe CBOICTRA.
Toxcuunocts denona. [Ipumenenue denoa.

ANBIETHIBI U KemoHel. DOopMaNbAETHI,  aLETAILIErH: CTpoeHue,
(husMYeCKHe W XUMHYecKHe CcBOlicTRA (peaxkiMu OKHCIeHHs H BOCCTaHOBJIEHNs,
Ka4ECTBCHHEIE peaKiku), MOIyYeHHE U HIPHMEHEHIIE.

OZXHOOCHOBHBIE mpenesbHEIE KapOOHOBBIE  KHCHOTEL MypaBsunas u
YKCYCHas KHCJIOTEI: CTpOeHHe, (hU3MYecKHe H XUMHYeCKHE CBOHCTBA (cBolicTBa,
00LMe IS KJTacca KUCTOT, peakius dTepH(HKaLH), ToTyYeHue U IPUMEHEHIe.
CTeapuHOBas U OJeHHOBAs KHCIOTHI Kak MPEACTABUTE/IM BBICIINX KapOOHOBBIX
KHCIOT. MBUIa Kak conu BeIcHnX KapOOHOBBIX KHCIIOT, UX MOJOIIEE NelCTRIE,

CnoxHere SQUPEl KaK MPOH3BOHbIC KapOOHOBBIX KHCJIOT. I'maponus

CIIOXKHBIX 3(upos. Kupsl. Tuapois KUpoB. lIpuMenente xupoB. Bronormyeckas
POIIB 3KUPOB.,




VrneBodsl: cocTaB, kiaccuuKalus — YrJIeBOAOB  (MOHO-, JuU- H
noaucaxapupl). [Joko3a — npocTeluii MoHOCaxapyl: 0OCOOEHHOCTH CTPOCHHS
MONEKYIbl, (QHU3MYeCKHe W XUMHUUYeCKHe CBOiicTBa  (B3aMMOMEWCTBHE €
rugpokcugom Meau(Il), okucTeHnHe aMMUavHBIM pacTBOpoM Okcupaa cepebdpa(l),
BOCCTAHOBJIEHHE, OpOXKEHUE TIIIFOKO3bl), HaXO0XKIEHUE B NPHPOJE, MPUMEHEHHE,
ounonoruueckas poiib. @otocHHTE3. PPYKTO3a KAK H30MEP IIHOKO3bI.

Kpaxman u ueionosa kak npupojHsle nonuMmepsl. CTpoeHHe KpaxMaia u
Le/UIoIo3bl.  PHU3MUYecKMe W X“MHYeCKHe CBOWCTBa Kpaxmana (THIPOJIH3,
KayeCTBEHHas peaKkLys ¢ HOIOM).

DKCIepUMEHTalbHble METOIbl W3YYeHMs BEIIECTB M HX IIPEBpaIleHUI:
IMMpoOBEACHHE, HaGH}OJI[eHI/Ie U OIMHCAHHE OEMOHCTPAllMOHHBIX OIIBITOB: TOPCHHC
CIIUPTOB, KAaueCTBEHHbIE PEAKIUH OJHOATOMHBIX CIHPTOB (OKHCJIEHHE 3TaHOIa
okcugoM Meau(Il)), MHOrOAaTOMHBEIX CIHMPTOB (B3aUMOACHCTBHE IJIMLECPUHA C
ruapokcuaoM meau(Il)), anbaernaos (OKHCACHHE aMMHAYHBIM pacTBOPOM OKCHJIA
cepebpa(l) u rugpokcuaom wmemu(Il), B3aumonelicTBHe Kpaxmana ¢ HOIOM),
HpOBeIeHUE MPaKTHUeCKOH paboThl: CBOHCTBA PacTBOPA YKCYCHOM KHCIIOTEL.

PacuéTtHklie 3a1a4i.

BhluncreHds II0 YpaBHEHHIO XHMMHYecKOW peaknuu (maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI0O BELUECTBA WM MPOAYKTa pEaKLUMH 10 U3BECTHBIM Macce,
00BEMY, KOJTHYECTBY OHOI'O H3 HCXOJHBIX BEIIECTB WJIH [IPOIYKTOB PEaKIINH).

A30Tconepﬁ{amne opraHuveckHe coeJTHHEHHA.

AMHMHOKHCIIOTE Kak aM(OTepHble opraHuyeckue coequHeHus. Pusnyeckue
U XHMHYECKHe CBOMCTBAa aMHHOKHCIOT (Ha MpuMmepe riuuuHa). buonorunyeckoe
3HAa4YCHUE aMHHOKHUCIOT. [lenTuae.

Benxku kak TpPUPOTHBEIE BBICOKOMOJIEKYJIIpHEIe coeauHeHus. Ilepeuunas,
BTOPUYHAs U TpeTHYHas CTpykrypa OenkoB. XuMuueckde cBOicTBa OenKos:
T'HAPOJIN3S, neHaTypam/m, Ka4dyeCTBEHHBIC peaKL[I/IH Ha OeJTKH.

DKCIEpPUMEHTAIIbHBIE METOABl M3YYEHHs BeIeCTB M HMX MNpeBpalleHuii:
HaOJII0eHHE M OMHCAHHE IEMOHCTPALMOHHBIX OMBITOB: AeHATypalusa OeJIKOB MpH
HarpeBaHUH, BETHBIC PEAKIMH O€IKOB.

BbicokoMo/ieKy asipHbIe COeAMHEHU

OCHOBHBIE TOHATHSA XMMHUM BLICOKOMOJIEKY/ISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPU3ALUH, CPeIHAA MOJIEKyIIpHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYIAPHBIX COEIMHEHHIT —
TIOJIMMEPHU3ALIUs U TIOJIMKOHIEHCALIHA.

OKCIepUMEHTANIbHEIE METOIbl H3YYeHHs BEIECTB M HX IpeBpalleHui:
03HaKOMJIeHHe ¢ 00pa3lamMi IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4YyKOB.

MesxnpeMeTHBIE CBSI3H.



Peannzauus MexmpeIMeTHBIX cBs3ell IpH H3ydeHUU OpPraHHYeCcKO XuMUM B
10 kmacce ocymeCTBISETCS Yepe? HCIONB30BAHHE KAK OOMIHX €CTECTBEHHO-
Hay4HBIX [OHATHi, TAK U MOHATHH, ABMAIOMMXCS CHCTEMHBIMU IS OTAE/IbHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1mne ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHUE, HAYYHBIN (DaKT, runoresa,
3aKOH, TEOpHd, aHAIU3, CHHTE3, KIacCU(HKALMA, NEPHOAMYHOCTD, HAGIIIOIEHNE,

M3MEpeHHE, IKCIIEPUMEHT, MOACTHPOBaHHE.

Du3uKa: Marepus, OSHEpPrus, Macca, aTOM, 3JIEKTPOH, MOJIeKya,
JHEPreTHYECKHH YPOBEHb, BeUIECTBO, TeJo, 00BEM, arperaTHoe CcOCTOSHHE
BEIIECTBA, (PU3HUECKHE BETHUMHBI H € THHHULEI HX HU3MEpEeHH.

buonorus: knerka, oprammsm, Guocthepa, obMeH BelecTE B OopraHmsme,
(porocuHTe3, OGHONMOTHYECKH aKTHBHBIE BellecTBa (OesKH, YIJIeBOJbI, KUPHI,
(hepMeHTHI).

["eorpacdus: MHUHCPATBI, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAeMBIe, TOILIHEO,
peCypcehl.

TexHosorus: nUIMmeEBBle MPOAYKTH, OCHOBEI PalHOHAIBHOIO [MUTAHUS,
MOKIIIHEe CpencTea, HEKapCTBeHHBIe H KOCMETHYECKHE npcnapaTbl, MaTepHEUU)I n3
HCKYCCTBCHHBIX U CHHTETUYECKUX BOJICKOH.

11 KJIACC

OBLIAsI M HEOPTAHUYECKAS XUMUS

Teopernyeckie 0cHOBBLI XHMUH

XUMHYCCKUI 3JIEMEHT. ATOM. Anpo artoma, wu3oTomel. DnekTpoHHas
000J10UKa. DHepreTHUECKHe YPOBHH, MOAYPOBHH. ATOMHBIE opGuTanu, s-, p-, d-
>7eMeHTHl. OCOOeHHOCTH pacrpeieIeHus JJICKTPOHOB 10 OpOMTA/NsIM B aroMax
SJIEMEHTOB I1EPBBIX YETBIPEX MEPHOJOB. DNEKTPOHHAA KOH(DHIYpalHs aTOMOB,

ITepruoaugeckuii 3akon u ITepuoanyeckas cucTeMa XUMHUYECKHX 3JIEMEHTORB
H. W. MenzeneeBa. CBA3b MEPHOIMYECKOTO 3aKOHA 1 [Tepronuueckoii cucTeMs
XHUMHYECKUX 3/1eMeHTOB [I. 1. MenneneeBa ¢ coBpemeHHOI Teopueil CTpoeHHs
dTOMOB. 38KOHOM€pHOCTH H3MEHEHHA CBOHCTB XHMHYCCKUX 3JIEMEHTOB U
00pa3yeMbIX UMM TIPOCTHIX M CJIOXHBIX BEIIECTB 10 rpynmnamMm M Iepuoiam.
3HaYeHHe ePHOIMYECKOTO 3aKOHA B Pa3sBUTHH HayKH.

CrtpoeHue BemecTBa. XuMHMYecKas CBA3b. BHIB  XUMHYECKOI CBA3H
(KOBAJIeHTHAsA HeTIONAPHAA U TIONAPHAS, HOHHAS, MeTa/uiyeckas). MeXxaHH3MBI
00pa3soBaHHA KOBAlEHTHOH XHMHYECKOH CBS3M (OOMEHHBIT ¥ JOHOpPHO-
aKUCNTOpHbIN). BogopoaHasd cBa3b. BajleHTHOCTD. DNEKTPOOTPHLATENBHOCTD.
Ctenens okucnenus. MoHbI: KATHOHBI M AHHOHEL.



Bemectsa  monekymiproro u HEMOJIEKYIIDHOTO  CTpOeHMA. 3aKoH
TTOCTOAHCTBA COCTABa BELIECTBA. THIbI KPUCTAIMYECKIX PeMIETOK. 3aBUCHMOCTD
CBOHCTBa BEIIECTB OT THNA KPHCTATiHYeCKO PELIETKH.

IloHsATHe 0 amCIepcHBIX cHcTeMax. VcTHHHBIE M KOJUTOMIHBIE PacTBOPEL.
MaccoBas nons BemecTsa B pacTBope.

Knaccudukauus HEOpraHu4yecKux COEMHECHHH. Homenknarypa
HEOpPraHHYeCKHX BellecTB. ['eHeTuueckas CcBS3p HEOPraHUYECKUX BeILEeCTB,
NIPHHAIEKAIINX K pa3jIMYHbIM KJIaccam.

XuMuyeckass — peakius. Kiraccndurauus — xumudeckux peakuuii B
HEOPraHH4eCKOH M OpraHuueckoll XHMHH. 3akoH COXpaHEHHUs MacChl BEIECTB,
3aKOH COXpaHCHHs U MPEeBPAILEHI SHEPrUH TIPH XUMHUYECKIX peaKLusX.

CKOpOCTh peakuuu, eé 3aBUCHMMOCTB OT PasIuuHBIX (akTopoB. O6paTnMble
peakuuu. XHMHYecKoe paBHOBecHe. MaKTOPBHL, BIUSIONIME HA COCTOSHHE
XHMH4eCKoro pasHoBecus. [Ipunuumn Jle ITlatense.

ONeKTPONUTHYeCKas auccounauns. CUIbHbIE U cnabble snexrposiutsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCTAsL, HeHTpalbHasi, eloYHasd,

OKHC/IUTENBHO-BOCCTAHOBHUTE ILHEIE peakuuu.

OKCIEpHMEHTAIEHbIE MEeTObI H3ydCHHA BELIECTB M WX IIPeBPAIEHUIl:
AeMOHcTpauus Tabnun «[lepuoguueckas crcrema XHMHY€CKUX 37IeMeHTOB JI. .
MeneneeBay, H3Y4YeHHE MogeNlnell KpHCTaTHYeCKHX pemeToK, HaOmIoneHHe W
OMUCAHHE NEMOHCTPALIHOHHBIX U J1abopaTOPHBIX OMBITOR (paznoxenue nepoxcuna
BOZIOpPOMA B MIPUCYTCTBHH KAaTalH3aTOPa, OINpeaeIeH e CPpelibl paCTBOPOB BELIECTB
C TOMOMIBIO  yHHBEPCAIBHOTO HHIMKATOPA, PEakUWH HOHHOIO oOMeHa),
[IPOBECHHE MpaKTU4eCKol paboTsl «Bausuue PasIYHBIX (AKTOPOB Ha CKOpOCTh
XUMHYECKOH peaKkLumny.

PacuétHrle 3amaym.

Pacuétel mo  ypaBHemmAM  XuMuYeckux peaKuui, B TOM umcne
TCPMOXHMUYCCKHE DPacY&Thl, Pacu&€Thl ¢ HMCMOMb30BAHHEM MOHSTUS «maccoBasg
IOJIs BELECTBAy.

Heoprannveckas xumus

Hemeramnel. Ilomoxkenne wemeramios & Iepuonnueckoii  cucreme
XUMHYeCKNX s1eMeHTOB JI. M. MenzmeneeBa u ocoGeHHOCTH CTPOEHHs aTOMOB.
Dusnyeckue CBOICTBA HemeTamos. AnnoTtponus Hemetamios (Ha npuMepe
Kucrmopona, cepsl, pochopa u yriepona).

XUMU4ecKkHe cBOHCTBA BOXHENIUUX HEMEeTa/IJIOB (rasioreHos, CepHl, a3oTa,
dochopa, yraepoma wu KpEMHHS) M HX  COeNUHEHHUI (OKCHIOB,
KHCJIOPOACOAEPKAIIMX KHCTIOT, BOJOPOJHEIX COEIHHEHMIA).

IIpuMeHeHne BaXHERIINX HEMETANTOB H HX COCTHHEHHH,



Metannel. Ilonoxenue Metaniop B Ileprnonmyeckoit cucteme Xummyeckux
371eMenToB [I. M. MenneneeBa. OcobeHHOCTH CTPOCHHA 3IEKTPOHHBIX 000T0UeK
aTOMOB MeTa/lloB. Oblume dusuyeckue CBOHCTBA MeTaloR. CnnaBel MeTamnos.
DJIEKTPOXUMHYECKHT PAI HANPKEHHU METaLIOB.

XUMHUYeCKUe CBONCTBA BXHEHIINX MeTaJjIoB (HaTpwmii, Kammit, KaJIbIHIA,
MarHHi, aJroMuHHiA, LHHK, XpOM, JKeJle30, MeJlb) i UX COeIHHeHMiL.

Obmue cnocoGsl nonyYeHns: MeTaLIOB, IlpumeHeHne MeTamios B OBITY W
TCXHHUKE.

OKCIIEpUMEHTAIBHEIE METObl H3Y4CHHA BCLIECTB M HX MpeBpaleHmii:
H3yeHne KOJUTeKUMH «MeTanmsl M CIaBbly, 00pasIoB HeMeTaIoB, peleHue
SKCIICPUMEHTANBHEIX 3alay, HaGIIONeHHe U OMHCaHHe JAEMOHCTPALMOHHBIX W
J1abOpPaTOPHEIX OIMBITOB (B3auMoeiicTBHE THIIPOKCHIA alOMHHHUS ¢ pacTBOpaMu
KHCJIOT U LI€JI04€eH, Ka9eCTBEHHBIE PEAKLIMH HA KATHOHE] METasmios),

Pacu&rHble 3anaumn.

Pacy€Tel Macchl BemectBa wmn 06BEMa FasoB M0 H3BECTHOMY KOIUUYECTBY
BCIECTBA, Macce Wid 00BEMY OHHOTO U3 YYacTBYIOLIHX B pPEaKIMM BELIECTB,
Pacy€Tel Macchl (00BEMa, KonHyecTRa BELIECTBA) MPOAYKTOB peaKLHH, ec/IH OJIHO
H3 BCIIECTB UMEET [IPUMECH.

XuM¥ust ¥ )KU3HE

Pone xumun B o6ecnevenuu SKOJIOTHIECKOH, SHEPreTHYecKod M MHUILEeBOi
0e30macHOCTH, pasBuTHH Memummuer. TToHstie O Hay4yHBIX METOJAX [MO3HAHUS
BEIICCTB U XUMHYECKUX PeaKLIHii.

IlpencraBnenus 06  o6mux HAay49HBIX NPUHUMIIEAX IPOMBILLIEHHOTO
MTOJIYYEHUS BaKHEHIIIHX BEIeCTs.

HenoBek B Mupe BemecTs u MAaTCpHAJIOB: BaXKHEHINME CTPOUTENBHEIE
MATepHajIbl, KOHCTPYKLMOHHBIE — MaTepHaJbl, Kpackn, CTEK/10, Kepamuka,
MaTepuanel s SIICKTPOHUKMH, HaHOMaTepI/IaJ'H:aI_, OpraHH4YeCcKHEe H MHHGD&HBHHC
yaoOpeHus.

XUMHUsl U 3I0pOBBE 4eJOBEeKa: TpaBuia HCIONB30BAHUS JIEKAPCTREHHLIX
TIpeTiapaTos, npaBuiia 6€30MaCHOr0 HCIO/b30BAHMS [IpenapatoB OBITOBOH XUMHH
B [IOBCETHEBHOH KH3HH.

MesxnpenmertHsle cBsizy,

Peanusaums  MexmpeamerTHsIX  CBsizeii IIpH  U3yyeHHH oOmeid u
HEOpraHn4eckod xuMuu B 11 krmacce ocyiectsnseres HEPE3 UCTIONIBE30BAHHE KaK
410111704 CCTCCTBCHHO-HAYUHLIX TMOHATHH, Tak wu MOHATUH,  SABISIOIUXCS
CHCTEMHBIMH JULS OTAEILHBIX TIPEIMETOR CCTECTBEHHO-HAYYHOI0 LIMKJIA,

Obwue CCTCCTBCHHO-HAYYHbIE IOHATHS: HAYYHBIiT dbaxt, runoresa, 32KOH,
TCOpHd, —aHanmu3, cHETe3, KiaccHpukaims, ICPHONNYHOCTE,  HAOIIO/IeHHE,
SKCIIEPUMEHT, MOIeTHpOBaHue, H3MEepeHHE, ABJICHHE.



Dusuka: Marepus, SHCPIus, mMacca, aToM, 3JIEKTPOH, MPOTOH, HEHTpPOH, HOH,
H30TOI, paqHOAaKTHBHOCTD, MOJIEKYIIa, SHEPTreTUYECKHH YPOBEHb, BEILECTBO, TeJo,
00BEM, arperatHoe cociosfHie BEIIeCTBA, (DU3HUYECKHE BEIUYHHBLI U €IUHMLBI HX
U3MEpEeHHs, CKOPOCTD.

buonorus; KIETKa, OpraHusM, 3KOCHCTEMa, Onochepa, Makpo- u
MHUKDPO3/JIEMEHTBI, BHTAMHHBI, 0OMEH BEIIeCTR B OpraHu3Me.

I'eorpadus: MHHEpaJIBI, FOPHBIE [IOPOJIbI, MOJIE3HEBIE HCKOIIaeMbI€e, TOIIHBO,
pecypcsl.

TexHonorus: xumnueckas MIPOMBIIIIEHHOCTh, METaIyprus, IIPOU3BOACTBO
CTPOMTE/IBHBIX MaTepPUaNiOB, CeNbCKOX03AHCTBeHHOE NIPOM3BOACTBO, IHIIEBAs
[IPOMBINIIEHHOCTh,  (hapMalleBTHYeCKas IIPOMBIIINICHHOCTb,  TIPOH3BOIACTRO
KOCMETHYCCKUX MpenapaToB, NPOH3BOACTRO KOHCTPYKIIHOHHBIX ~MaTepuanos,
3JIEKTPOHHAS NPOMBIIICHHOCTE, HAHOTEXHOJIOI M.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHWA [TPOTPAMMbBI 10 XMMIH
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OFPAROBAHU A

JJUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycrawapnupaeT TpeGOBaHHA K pe3ylbTaTaM OCBOEHHS
00y4arolUMUCA TIPOTpaMM  CpeIHEro OOIIEro 06pa3oBaHHS (IMYHOCTHEIM,
MCTAaNpeIMETHEIM M TpeAMETHeIM). HayyHo-MeTonuueckolf ocHOBoii Juid
PaspaboTKN MUIAHUPYEMBIX PE3yNbTATOB OCBOEHMS MPOTPaMM CPENHEro OGIIEro
00pa3oBaHUA SBISETCS CHCTEMHO-IESTEIEHOCTHEIH MOMIXOLL.

B COOTBETCTBUM ¢ CHCTEMHO-AEATENLHOCTHBIM IOAXOHAOM B CTPYKTYype
JIMTHOCTHBIX PE3yJbTaTOB OCBOSHHs MNpeaMera «XHMHUS» Ha YPOBHE CpeIHEro
obmmero 06pa3oBaHus BbIAE/IEHB] CIELYIOLIHE COCTABIAIONIHE:

OCO3HaHHE OOYYArOMUMHCA POCCHICKOW TI'paXIaHCKOH WASHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATENBHOCTH U CaMOOTIPeIEIEHUIO; '

Hal{4Me MOTHBALMU K 0OyUeHHIO;

L[eJIEHalIpaBIeHHOE Pa3BUTHE BHYTPEHHUX yOeXIeHHH THYHOCTH Ha OCHOBE
KJTFOYEBBIX LEHHOCTEH M MCTOPHYECKHX TPaaUIuii 6a30Boi HAYKHM XUMMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIuMXcsi pPYKOBOACTBOBATHECS B CROEH
ACSATEBHOCTH LEHHOCTHO-CMBICIOBEIMH yCTAHOBKAMH, MPHCYIIMMH LEJIOCTHOM
CHCTeMe XMMHYECKOro 06pa3oBaHus;

HaJIHYHC [IPaBOCO3HAHUA BSKOJIOTHYECKOMH KYJIbTYPHEI H CIIOCOOHOCTH CTaBUThH
IIeJTH ¥ CTPOUTD XKU3IHEHHEIE TUIAHFRL.

JIM4HOCTHEIE Pe3yBTAaTHl OCBOEHMs INpeaMeTa «XHMHA» JOCTHIAIOTCS B
€MHCTBe y4YeOHOM ¥ BOCIMTATENIEHOM JEATENBHOCTH B COOTBETCTBHU ¢
IyMaHUCTHYECKHMH, COLMOKYJIBTYPHEIMHU, JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMHU
W HjAcanaMu POCCHHCKOIO Ipay(JaHCKOro OOIIEcTBa, NMPHHATHIMH B OOIIECTBE
HOpMaMH  H  [paBWIaMH  MOBEACHHUA,  CNOCOOCTBYIOIIMMHM  IPOLECCAM
CaMOITIO3HaHUA, CaMOpa3BHUTHA H HpPpaBCTBCHHOI'O CTAHOBJIEHHSA JIMYHOCTH
o0yJaronumxcs.

JIAYHOCTHBIE  pe3ysbTaThl OCBOGHHMS IpeAMeTa <« XHMHUD) OTPaXAT
¢OPMHPOBAaHHOCTh OIBITA 03HABATE/NBHON M NPAKTHYECKOH [deATebHOCTH

00y4JaroIUXes 10 peanu3aly NPUHATEX B 06IIecTBe I[EHHOCTEl, B TOM YHC/Ie B
YacTH;

1) rpasaaHCKOro BOCIIHTAHUS
OCO3HAHUS 00YJAIOUIMMHUCS CBOMX KOHCTHTYLIHOHHEIX IpaB H 00A3aHHOCTEH,
YBOXEHUS K 3aKOHY U IIPABOIIOPSIKY;

NpPenCTaBjIeHHs O COLUMANBHBIX HOpMax H [IpaBUIaX MEKIHYHOCTHERIX
OTHOILIEHHUH B KOJIJIEKTHBE;



FOTOBHOCTH K COBMECTHOH TBOPYECKON IEATENBHOCTH TPU CO3NAHHUU
Y4eOHBIX IMPOEKTOB, pelieHNH Y4eCHBIX M MO3HABATE/bHBIX 3a/[a4, BHITIONHEHIN
XUMHUYECKHX OKCIIEPHMEUTORB,

CIIOCOOHOCTH MOHMMAaTh W TNPHHUMATh MOTHBBI, HaMEPEHHs, JIOTUKY H
apryMEeHTbI JPyruX NpH aHAIH3C Pa3siuIHBIX BUAOB YUeOHOM JeATe1bHOCTH;

2) IaTPHOTHYECKOI0 BOCIIHTAHHS;

LICHHOCTHOTO OTHOIICHUSA K HCTOPUYECKOMY M HAYYHOMY HAacJeIuio
OTEYECTBEHHOW XUMHH;

YBRKEHUA K IMpOLECcCY TBOpPYECTBA B 00/JaCTH TEOPHH M IIPAaKTHYECKOTO
IIPUMEHEHHA XHMHH, OCO3HAHWA TOTO, YTO HOCTHKEHHS HayKH €CTb pe3ylsTaT
JUIITeJIBHBIX ~ HAOMIOJAEHUH, KPOMOTIMBBIX  SKCIEPHMEHTATBHBIX  ITOMCKOB,
MIOCTOSIHHOIO TPYAA YUEHBIX U MPaKTHKOB;

HHTCpECca H II03HABATENLHBIX MOTHBOB B INOJTY4YEHHUH H HOCH@I}’IOHI,BM
aHal3e UHOOPMAIMK O MEePENOBHX MOCTHKEHHIX COBPEMEHHOI OTeuyecTBeHHOI
XUMHH;

3) IyX0OBHO-HPABCTBEHHOI0 BOCTIHTAHHSI:

HPABCTBEHHOTI'O COZHAHUSA, DTUUYECKOTO INoBeJeHH S,

CriocoOHOCTH OLICHHUBATL CHTyalllH, CBsA3aHHBIC ¢ XUMHUYMECKUMHU ABJICHUAMH,
1 NPHHHMATh OCO3HAHHbIE PELUCHHs, OPHECHTHPYACh HA MOPAIbHO-HPAaBCTBEHHBIE
HOPMEBI H LIEHHOCTH .

FOTOBHOCTH OILIEHUBATh CBOE [TOBEOEHHE H [TOCTYIIKH CBOUX TOBapHIl[ePU’I C
MO3ULMH HPABCTBEHHBIX M IIPAaBOBLIX HOPM U OCO3HAHHE IIOCJIEACTBHI HSTHX
IIOCTYIIKOB,

4) hbopMUPOBAHHUS KYJIbTYPBI 310POBBSI:

MOHUMaHHA LEHHOCTeH 3d0opoBoro M OesomacHoro o0pasa IKH3HH,
HEOOXOUMOCTH OTBETCTBEHHOIO OTHOLICHHA K COOCTBEHHOMY (H3HMYECKOMY H
MNCHUXHYECKOMY 3/10PpOBEIO;

coOJIfOIeHUs TIpaBU/l  0€3011aCHOTO OOpAllleHHs C BEIecTBAMH B OBITY,
MIOBCETHEBHOM JKU3HU U B TPYIAOBOH IeATENBHOCTH;

[IOHHUMAHHUS UEHHOCTH TIpaBHJI WHAMBUAYATBHOIO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBeJIEHHA B CHTYAIMSX, YTPOXKAIOMIMX 3I0POBBIO U 5KH3HH TOLel:

OCO3HaHUs MOCIEACTBUH U HEMPHUATHA BPEAHBIX MPHUBBIYEK (YyIOTpeOIeHHsA
aJIKOT0Jis, HAPKOTHKOB, KYPEHMUS);

5) TpyAoBOIro BOCIIUTAHUSA:

KOMMYHHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIeI0BaTeNbCKO
JEATENBHOCTH, OOIIECTBEHHO —TiOJIE3HOM, TBOPYECKOW M  IpYrHX BHAAX
AeATCJILHOCTH,

YCTaHOBKM Ha aKTHMBHO€ YYacTHe B peLIeHHH MPaKTHYECKUX 3a7a4
COLHaIbHOH HAIPABICHHOCTH (B paMKaX CBOEro Kiiacca, IKOJIBI);



MHTEPECA K NPAaKTHYCCKOMY M3Y4eHHIO NPO(eccuii pa3nuyHOro pojaa, B TOM
HC/Ie HAa OCHOBE MPUMEHEHH [IPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXKCHUS K TPYITy, IIOJAM TPYZAa U pe3ynbTaTaM TPYIOBON MesATeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIOOPY MHAMBHIyanbHOH TpaekTopuu
obpasosanms, Oynymell npodeccHM M peaiMsamHH cOOGCTBEHHBIX JKU3HEHHBIX
[IIAHOB C y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HUHTEPECOB U
NoTpedHOCTel 001IecTBa;

6) 5K0JI0THYECKOro BOCITUTAHHS:

OKOJIOTHYECKN LeNec000pasHOro OTHOIIEHUsI K HPUPOJE, KAk UCTOYHMKY
CYLUECTBOBAHHUS )KU3HU Ha 3eMIie;

MMOHUMAHHS TJIO0AJIBEHOTO XapaKTepa 3>KOJIOTHYECKHX HpOGJ’ICM, BJIHAHHWA
SKOHOMUYECKHX MPOLIECCOB HA COCTOAHIE NPUPOTHOI U COLUMANBHOI CpesL;

OCO3HaHHA HEOOXOJMMOCTH HCIOJIB30BAHHA JOCTHIKEHHH XUMHH JUIst
PCLICHHUS BONPOCOB PALIMOHAILHOIC MTPHPOAONOb30BAHHUS;

AKTUBHOTO  HENPUATHA  NCHCTBUM, NPMHOCAIIMX Bpel  OKPYKAOLIeil
NIPHPOIHOH Cpezle, yMECHHA NPOTHO3UPOBATH HEOJArOMPUATHBIE SKONOTHUECKHE
TOC/ICACTBHSA NPEANPUHUMACMBIX N€ACTBUIH U NPeJ0TBPALIATh X,

HaTMYHs Pa3BUTOrO 3KOJIOTH\ECKOTO MBILIEHHUS], YKOJIOTHYECKOH KyIbTYpB,
OIlbITa ACATCIIbHOCTH 3KOJIOTUYECKOH HaIlpaBJI€HHOCTH, YMEHHUA
PYKOBOICTBOBAaTECA HMH B [103HABATENBHOIA, KOMMYHHKATHBHOH H COLMAaNBHO
MPaKTHKE, CIOCOOHOCTH ¥ YMEHHUS aKTHBHO [IPOTUBOCTOATh  MJIEOJIOTUM
xeMo(poOuu;

7) UEHHOCTH HAYYHOIr0 MO3HAHMS:

C(OPMIPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH H 0OIIeCTBEHHOI NpaKTHKY;

MOHUMAHUA CHCUMGHKH XHMHH KaK HayKd, OCO3HaHHUS eé poM B
hOPMUPOBAaHHH paLMOHATEHOrO HayYHOro MBILJICHHSA, CO3JaHHU LEJOCTHOTO
Npe/iCTaBNeHUsA 00 OKPY KalolleM MHpe Kak O ¢JMHCTBE NPHPOIbl U YeJlOBeKa, B
TMOSHAHHH  MPHPOAHBIX 3aKOHOMEPHOCTEH M pelIeHuM INpobiem COXpaHeHHsI
IIPUPOTHOTO PAaBHOBECHS,

YOOKNIEHHOCTH B 0cOGOH  3HAYMMOCTH  XHMHH ANA  COBPEMEHHOM
UMBUIM3ALMHA: B €€ TYMaHHCTHYECKOHW HANpaBIEHHOCTH M BaXKHOI poiu B
CO3MaHMH HOBOM a3kl MaTePHANbHOI KyIbTYpHI, PELICHHH [I0BAIbHBIX pobiieM
YCTOMYHBOTO Pa3BUTHUs YEJIOBEUSCTBA — CBIPbEBOH, SHEPreTUYeCKOM, NMULIECBOH K
SKOJIOTMYECKOH 0e30MmacHOCTH, B pa3BUTUU MCIMIUHBL, 00eCrevYeHUH YC/I0BHIA
YCHCIIHOTO  Tpyna W 3KOJOTHYECKH KOMQOPTHOH SKH3HM Kakmoro wiena
o01ecTna;

CCTCCTBEHHO-HAYYHOH TIDaMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOIOB
[IO3HaHHA, MCTIOTB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIONb30BATE



NoTy4yaeMble 3HaHHs Ul aHann3a 1 0ObACHEHUs ABJICHUI OKPYKAOLIEro MUpa U
IMPOUCXOIAIINX B HEM H3MEHEHUH, YMEHHUs 1e/1aTh 000CHOBAHHBIE 3aK/IIOUYEeHHs Ha
OCHOBE HayuyHBIX (GaKTOB M HMEIOWMIUXCS [aHHBIX C LEJNbI0 [OJTyYyeHHs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XHMHYECKHE 3HAHUA [UIA
pelIeHns pobieM B peabHbIX JKU3HECHHBIX CUTYALHAX;

HHTEpeca K II03HaHHUIO U MCCIIe10BaTeNbCKOll IesaTeIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K  HEMpPEephIBHOMY  00pa3oBaHUIO U
caMo00pa30BaHWI0, K AKTHBHOMY IOJYYEHHMID HOBBIX 3HAHHUN 10 XUMHU B
COOTBETCTBUHU € JKU3HEHHBEIMH NTOTPEOHOCTAMH;

HHTepeca K 0CODEHHOCTSAM TpyAa B pasiIHYHBIX cdepax mpodeccroHalbHOMH
JESITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MerTanpenmeTHble pe3ysibTaThi OCBOGHHUSI yueGHOro mpeaMeTa « XUMHS» Ha
YPOBHE cpeiHero o0iiero o0pa3oBaHus BKITIOYAIOT;

3HAYMMBEbIE JUIs (bopMHUpOBaHHUS MUPOBO33PEHUS o0yJarImxcs
MEeXTUCIUIUTHHAPHBIE (MEXIpeIMeTHbIE) OOLIeHayuHble MOHATHS, OTpaXKaroliue
[eJIOCTHOCTh HAY4YHOH KapTUHBI MHUpa M CHeUU(DUKY MeTOJOB I[I03HAHMS,
MCIOJIB3YeMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPrusl, sSBIEHMUE,
Mpouecc, CHCTeMa, Hay4Hblil (aKT, MPUHUM, TUI0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPUs, UCCTIeJOBAHNe, HaOII0ieHHe, H3MEPEHHe, SKCIIEPUMEHT B APYTHe);

VHHUBepcalbHble y4eOHble NEHCTBHA (M03HaBaTeNbHBEIE, KOMMYHHKATHBHBIE,

PEryJIATUBHEIE), obecrneunBaroIme (hopMupoBaHue (PYHKLIMOHAJILHOI]
rPaMOTHOCTH U COLMAIBHOM KOMIIETEeHUNH O0YUarOIIUXCSI;
cnoco0HOCTh 00y4aromuxcs UCTIOJB30BATh OCBOEHHEIE

MEXIUCUUIIHHApHEBIE, MHPOBO33pEHYECKHE 3HAHHS U yHUBEpCaJTbHbIE ydueOHBIE
ACHCTBHUS B MO3HABATE/IbHOMN H COLMANEHON NPaKTHKE.

MeTanpeaMeTHblE  Pe3yNbTaThl OTPAKAIOT OBJAJEHHE YHHBEPCATBEBIMH
Yy4eOHBIMH  NO3HABATENBHBIMH,  KOMMYHMKATHBHBIMH U peryisaTHBHBIMU
JEHCTBUAMHU.

OsBaagenue YHHBEpCATEHBIMH y4eOHBIMH Mo3HABATEJIbHBIMU
AeHCTBHAMH:

1) 6a3oBbIe JIOTHYeCKHe AeificTBHSA:

CaMOCTOATEJbHO  (POPMY/IMPOBATh M aKTYalH3HPOBATh npobaemy,
BCECTOPOHHE €€ paccMaTpHBaTh;

ONpeIC/IATh LENH JEATEIbHOCTH, 3a/JaBas IlapaMeTpbl U KPUTEPHU HX
AOCTHXKCHH:A, COOTHOCHTE PE3YJIbTAThl AEATEIbHOCTH C TIOCTABJICHHBIMH LICTISMU;

HCIIOJIB30BATh IPH OCBOEHUHM 3HAHUH MPHUEMEI JTOTHYECKOTO MBILLUICHHS —
BBIICNATE XAPAKTEPHBIE TPU3HAKKM I[MOHATHH M YCTaHABIUBATH MX B3aHMOCBS3E,



HCTIOJIE30BATE COOTBETCTBYIOLIHE IOHATHS IS OOBACHEHHA OTAEIBbHBIX (aKTOB U
SABJICHUI

BBIOMpaTe OCHOBAaHHS W KPUTEPUH IS KITaCCH(QUKAMK  BELIECTB U
XUMHYECKHX PEeaKLHii;

YCTAHABIMBATe  TIPUYHHHO-CJIEACTBEHHBIE CBA3M MEXKAY M3y4aeMBIMU
SIBIICHUAMH;

CTPOUTE JIOTHYECKHE pacCyKAeHUsl (MHAYKTMBHBIC, [eAyKTUBHbBIC, II0
AHAJOTHH), BBISBIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B paccMaTpuBaeMBIX
SABJICHUSX, GOPMYIHPOBATH BBIBOIB! H 3aKIIK 9EHHS;

IIPUMEHATH B MPOLECCE MO3HAHUA, UCIIONb3yeMble B XMMHH CUMBOIHYECKHE
(3HAKOBBIE) MOJIEITH, IIPEOOPA30BEIBATE MOIEIBHBIE IIPEACTABIEHUS — XHMUUECKHit
3HaK (CHMBOJ) 3J€MeHTa, XUMHYecKas (Gopmyna, ypaBHeHHE XHMHYECKOMH
pPeaKkluu — MpU pelIeHUH ydyeOHLIK II03HABATENLHLIX M MPaKTHYECKUX 3azad,
MMPUMEHSITE HAa3BaHHEBIE MOOEIIbHEIS NnpeacTtaBlICHHs A1 BBIABJICHUSA XapaKTEPHBIX
IPU3HAKOB H3y4aeMBIX BEIECTB H XUMHYECKHMX PEaKLHIl.

2) bazoBble HecleI0BATEAbCKHE TeHCTBUSI:

BJIaleTh OCHOBaMH METOIOB Hay4YHOT'O IMMO3HAHHSA BELIECTB M XHMHUYECKHX
peaKiuii;

(Jl[)OpMyjIHpOBaTB OEeJIr M 3aga4uu HCCJICNOBaHMs, HCIIOJB30BATh IOCTABJIICHHbIE
U CaMOCTOSTEIIBHO Cq)OpMy.III/IpOBElHHbIe BOIIPpOCBI B KaydecTBe HHCTPYMEHTA
MO3HAHKS U OCHOBBI Il (POPMHPOBAHMSA THITOTE3BI 110 NIPOBEPKE IPABUJIBHOCTH
BEBEICKa3bIBa€MEIX Cy)K,HEHPIﬁ;

BJIaACTb HaBblKamMA CaMOCTOSITEJIEHOI'O l'IJ'IaH[/IpOBaHHH H HpOBeL{eHHH
YICHIECKUX OKCNEPHMCHTOB, COBEpILICHCTBOBATh YMEHHS HAGNIOAATh 3a XOIOM
fipoLecca, CaMOCTOATENBHO [POTHO3UPOBATE €T0 PE3YNBTAT, (OPMYIHPOBATE
00001I1eHNUs! U BBIBOIB! OTHOCHTENLHO A0CTOBEPHOCTH pe3yJIbTaTOB HCCIEIOBAHMS,
COCTaBJIATE 000CHOBAHHEII OTUET O MpoenanHoll paGoTe;

NPHOOpETaTh OMBIT  yUEHHYECKOH HCCTENOBATENBCKON U MPOEKTHOIM
ACATEIIBHOCTH, MPOSIBIATh CIOCOOHOCTE M T'OTOBHOCTH K CaMOCTOSATEIBHOMY
TIOMCKY METONOB pCLICHHA TNpPAKTHYECKHX 3a/a4, [PUMEHEHMIO PpazTHUHBIX
METOJIOB I[103HAHHS.

3) pabora ¢ uHpopmanueii:

OPUCHTHPOBATECS B  PA3IMYHBIX MCTOUHUKAX HHGbOpPMAauud (HaydqHo-
NONyJIApHAs JIMTEpaTypa XHMHYECKOrO COAEpKaHUs, CIIpaBOYHEIE [10COOMS,
pecypcrl MHTepHeTa), aHanM3HpoBaTh HHGOPMALIHIO PasIUYHEIX BUIOB U (opwM
TIpeICTABIICHHS, KPHTHYECKH OILIEHHUBATh g8 JIOCTOBEPHOCT M
HEMMPOTUBOPEYHUBOCTE,



(opMynHpoBaTE 3ampOCE M PHMEHATH PasiUYHble METOIB! IIPH MOUCKE U
oTOOpe WHObOpMAaLMK, HEOOXOAUMOI IS BEHIMOJHEHHS Yy4eOHBIX 3ajay
OnpeeEHHOIO THIIA,

MPHOOPETAaTh ONBIT HCIONB30BAHHA HH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOT'HH U pa3/IMYHEIX MOUCKOBBIX CHCTEM;

CaMOCTOATE/IbHO  BBIOMpATh  ONTHMAIbHYRO  (OPMY  MpecTaBIIeHHS
HH(OPMALMHU (CXeMBI, Tpa(uKH, TH2IPAMMEL, TaGIHIIb, PHCYHKH U ApyTHE);

HCTIONIb30BAaTh HAYYHBIH SI3bIK B KauyecTBe CpeacTBa Npu pabore ¢
XHMHYECKOH HMH(OpMauuel: MPUMEHATh MeXKIpeIMETHBIE (busnveckue wu
MaTeMaTH4eckue) SHaku U CHMBOJISL, popMyJIbl, ab6peBHaTyphl, HOMEHKJIATYPY;

HCIIONIB30BaTE U MpPeoOpasoBBIBATE  3HAKOBO-CHMBOJHYECKHE CPEACTBA
HarJIIHOCTH.

Osanagenne yHuBepcalbHbIMH KOMMYHHKATHBHBIMH JefCTBHSIMH:

3a/laBaThk BOIPOCHI MO CYUIECTBY 00CYKIaeMOil TEMBI B XO/€ IHAJI0ra H/HUJIH
AMCKYCCUM,  BBICKA3bIBaTe  HJ€H, (QOPMYIMPOBaTh CBOM  MPEIIOIKEHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHS IPeI0XKEeHHO 3a1au;

BBLICTYNaTh C MpPE3eHTALeH DE3y/bTAaTOB I03HABATEILHON [ESTETBHOCTH,
TIOJTyHEHHBIX CAMOCTOATEIIEHO HITH COBMECTHO €O CBEPCTHHKAMH IPH BIIOIHEHUH
XHMHYECKOro SKCIEpUMEHTa, NMPEKTHYeCKOH paloThbl 0 MCCIEA0BAHUIO CBOIMCTR
H3YHacMBIX BELIECTB, peaM3alui y4eOHOro MpoeKTa H (OpMYJIHPOBATH BHIBOIEI
II0 pesynbTaTaM IPOBEACHHBIX MCCIENOBAHUH MYTEM COTMACOBAHMS MO3MILLIL B
Xofe o0cyxaeHns 1 06MeHa MHEHUSM.

OBJj1ajleHHe YHUBEPCATIbHBIMH PeryIATHBHBIMH AeiCTBHAMMU:

CaMOCTOATENILHO  TIAHUPOBATE M OCYLIECTBIATH CBOK [O3HABATENbHYIO
ACATC/NLHOCTD, ONpenensis €€ LeIH M 3aJayd, KOHTPOIHPOBATH M MO Mepe
HEOOXOOUMOCTH KOPPEKTUPOBATH  IPEUTAraeMBlii QJITOPUTM  NCHCTBUR TMpH
BBIMIOJIHEHUH  yYeOHBIX M HCCNENOBATENBCKMX 3a1ad, BBIOMPATE HAMGOIee
S(QQEeKTHBHEI CMOCO6 HX peteHHst ¢ yuETom MIOJIYYEHHUS] HOBBLIX 3HAHMIT O
BELUECTBAX H XHMUUECKUX PeaKIUsX;

OCYLIECTBIIATE CAMOKOHTPOJIE CBOECH ACATEIbHOCTH Ha OCHOBE CaMOaHAIM3a
H CaMOOLIeHKH.

INPE/IMETHBIE PE3VJIBTATHI

10 KJIACC

IIpeameTHEIe  pesymbTaThl  OcBoeHHS Kypca «OpraHnueckas  XUMHS»
OTPaXKaroT: '

C)OPMUPOBAHHOCTL  OpENCTABJIEHHH O  XHMHYECKONl COCTaBJIAOLIEH
€CTECTBEHHO-HAYYHOH KapTHHbl MHpa, POIH XHUMHM B TO3HAHHH SBJICHHI



NPUPONBI, B (DOPMHUPOBAHMU  MBINUIEHHS | KyJIbTypel — JMYHOCTH, &
(QYHKIMOHANBHOI TPaMOTHOCTH, HEOOXOMMMO /115 perueH s NPaKTHYECKHUX 3a/1ay
H 3KOJIOTHYECKH 0OOCHOBAHHOIO OTHOIICHHS K CBOEMY 3I0POBBIO U MPHPOAHOI
cpene,

BJIaICHHE  cUCTEMONl  XHMHYECKHX 3HaHUH, KOTOpas  BK/IIOYAET:
OCHOBOIIONIATalOIIME IMOHATHA (XHMHYECKHU 3IEMEHT, aTOM, 3/ICKTPOHHAS
oboIouka aToMa, Monekyia, BAJICATHOCTB, 3JI€KTPOOTPUIIATEIBHOCTD, XHMUYECKas]
CBA3b, CTPYKTypHas Qopmyna (passépuyras u COKpaI€HHas), MOJb, MOMSApHAs
Macca, MOJAPHEIH 00BEM, yrmepogHsIif CKeJIET, (YHKIIHOHAJIbHAS rpyInma,
paluKal, U30MepHs, H30Mepsl, TOMOJIOrHYECKHU I pAll, TOMOJIOTH, yreBOAOPOABI,
KHCJIOpOA W a30Tcofepikalie coeauHeHus, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY.IAPHBIE COCIMHEHHS); TEOPUH U 3aKOHEI (Teopus cTpoenus
OpraHH4ecKux Beilects A. M. Byrnepoea, 3akon COXpaHEHHA Macchl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIHYECKHI SI3bIK XUMUI; MHPOBO33PEHYECKHE 3HAHMUS,
ICXKAIINe B OCHOBE MOHHUMaHUS NPHYUHHOCTH U CHCTEMHOCTH XHUMHYECKHX
ABJICHUH, (AKTOJIOTHYECKHe CBEICHHS o CBOMCTBAX, COCTaBe, MONYYEHHH W
OesoriacHoM HCronb30BaHMH  BaKHEHIIIX OPraHHYeCKUX BEIUECTB B OHITY u
[IPaKTUYCCKOH AATENbHOCTH Ye/I0BeKa;

CPOPMHPOBAHHOCTE YMEHMIT BBISBIIATE XaPAKTCPHBIE MPHU3HAKU IOHATHIL,
YCTaHaBIMBaTb UX B3aHUMOCBS3b, HCIONb30BATE COOTBETCTBYIOIINE MOHATHS MpPH
OIMMCaHNHU COCTaBa, CTPOEHUS U [IpEBpaIeHNH OpraHHYeCKHX COCIMHEHHI;

ChOpPMHPOBAHHOCTH YMEHHH MCIONB30BaTh XHMHYECKYIO0 CUMBOJHKY TS
COCTABJICHHA  MOJIEKYIIADHBIX M CTPYKTYPHBIX (pasBEpHyTOii, COKpaIEHHOI)
bopmyn OPTaHHYeCKHX  BOLICCTB M ypaBHEHHIl XHMHYECKHX  peakuwii,
H3TOTABITHBATb MOJICIH MOJIEKYJI OPTaHHYECKHX BelIecTR VST UWIUTFOCTPALHH KX
XHMHIECKOTO H MPOCTPAHCTBEHHOTO CTPOCHHS;

¢bOPMHUPOBAHHOCTD yMeHHi YCTAHABIHBATE MPHHA/UIEXKHOCTD H3YUEHHBIX
OPraHHYeCKHX BEIIECTB II0 WX COCTaBY M CTpPOEHHID K ONpeAe/IEHHOMY
KJaccy/rpynne coeauHeHuii (yrneBogoponsl, KHCJIOPOA H  aszoTconepikariie
COCIMHCHUSI, BBLICOKOMOJIEKYIAPHEIE COCNMHEHHUS), [aBaTh MM HAa3BaHHS [0
CHCTEMAaTHYeCKOH HOMeHKIaType (IUPAC), a Tarke [IPUBOAWTE TPHUBHAJIEHBIE
Ha3BaHMA OTHEIBHBIX OPraHMYECKMX BEIeCTR (3TUNEH, mpornmew, alleTHIIeH,
STWICHIIUKO/b, [NIMLUEPHH, ()eHO, q)opMaﬂLﬂerH,t[, AUeTabICTU, MYpPaBbUHAS
KHCJIOTA, YKCYCHAs KHCIOTa, OJIeMHOBAs KHCIIOTa, CTeapuHOBAs KHCJIOTA, TIHOKO3a,
dpyKTo3a, Kpaxman, [eJUTI0J1034, MTHILHH);

c(OpPMHUPOBAHHOCTS YMCHHA  ONpPENCIAT BHAB XUMHUECKOL CBA3M B
OPTaHHYECKHX COCAUHEHUSX (OAHUHAPHBIE 1 KpaTHEbIE);



COPMUPOBAHHOCT: YMEHHS MPUMEHSTh TIOMOKEHHS TEOPUH CTPOEHHS
Opranmieckux eilecTs A. M. Bytneposa mis o0bACHEHHS 3aBUCHMOCTH CBOHCTR
BCILECTB OT NX COCTABA M CTPOCHHS; 3aKOH COXPAHEHHS MACChI BELIECTR,

COPMHPOBAHHOCT  yMEHHi XapaKTepu3oBaTh  COCTaB,  CTPOCHHe,
QH3MYECKHE M XUMHYECKHE CBOHCTBA THUITHUHEIX NpeACTaBUTENEH pa3IUYHBIX
KJIacCcOB OPraHMYeCKMX BeLIECTB (METaH, 3TaH, 3THJIeH, NPOTIHJIEH, aleTUJICH,
Oyranuen-1,3, MeTunOyTannen-1,3, Genzou, METaHOJ, 3TaHOJI, 3TUJICHTJIHKOJIb,
TIIMIEPUH, (eHON, alleTanbaerui, MypasbHHAs W YKCYCHasi KHCTOTBI, IJIFOKO3a,
Kpaxmar, LeJUTHN03a, aMUHOYKCYCHAsS KHCIIOTa), HILTIOCTPHPOBATh T€HETHYECKYIO
CBASH MEXIY HHMH YPaBHEHHSMH COOTBETCTBYIOLINX XMMHYECKHX peakumii ¢
HCIIOIB30BAHHEM CTPYKTYPHBIX (hOPMYIL;

C(OPMHUPOBAHHOCTH YMeHIis XapaKTepH30BaTh HCTOYHUKH YIIIEBOAOPOIHOIO
CBIPb  (HE(QTb, NPUPOIHBIA Tas, yroas), cHOCOGHl MX nepepaboTku U
[IPaKTUHECKOe [IPUMEHEHHE MPOAYKTOB IepepaboTKy;

chopMHpOBaHHOCTD  yMeHHi [IPOBOAHTE BBIYHCJICHHUSA 110 XHMHYECKUM
YPaBHCHHAM (Macchbl, 00bEMa, KOIHYECTBA MCXOIHOIO BEIECTBA M NpoayKTa
PCaKiin 10 H3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOIO M3 HCXOIHBIX
BCILECTB UJIH IIPOAYKTOB PeaKIIHu);

C(HOPMUPOBAHHOCTE YMEHWH BIAZeTh CHCTEMOI] 3HaHUH 00 OCHOBHEIX
METOIaX Hay4HOrO MO3HAHUSI, HCTIOJB3YEMBIX B XHMHUM NpU H3YYEHHUH BEILECTB U
XUMHYECKHUX sIBIIeHHH (HabmogeHne, H3MEPCHUE, IKCIIEPUMEHT, MOJETUpPOBaHUE),
HCMOJIL30BATE CHCTEMHBIC XUMHYECKHE 3HAHHSA I NPHHSTUS pemenuii B
KOHKPETHBIX JKH3HEHHBIX CHTYALHAX, CBA3aHHBIX C BEWIECTBAMH i ux
[IPUMEHEHHEM;

C(OPMUPOBAHHOCTH YMeHuMil cobmonars NpaBHIIa NOMB30BAHUA XUMHYECKOI
IoCy0it U nabopaTopHBEIM 000py/IOBaHKEM, a TaKKe npaBuiia oOpalleHus c
BCIICCTBAMY B COOTBETCTBUU ¢ MHCTPYKUMSAMH 10 BBINOTHEHUIO 1adopaToOpHEIX
XUMHYECKUX OIBITOB;

C()OPMHUPOBAHHOCTE YMEHUH IJIaHUPOBATL U BBITIONHSTE XUMHYECKHIT
SKCIIEPUMEHT (IPEBPAICHIA OPraHHYeCKUX BellleCTR IIPH HarpeBaHHH, MOJTYYEHITe
STHJIEHA M H3Y4eHHE €ro CBOMCTB, KauyeCTBEHHBIE PeaKuuu OpraHuvYecKux
BEUICCTB, NeHATypaluus OenkoB NpH HArpeBaHHH, IBETHBIC peakiuy OeyKoB) B
COOTBeTCTBHM C NpaBMJIaMH TEXHUKH 0€30MacHOCTH npu  oOpameHun ¢
BEIIECTBAMI 1 J1abOPaTOpPHBIM  0GOpPYIOBaHHEM, TIPEACTaBIATD  PE3YIBTATHI
XUMHYECKOro OSKCTepHUMEHTa B (hopMe 3amucu YPaBHEHHH COOTBETCTBYIOLIHX
peaxuuit ¥ GopMyIIMpOBATh BBIBOMIBI HA NCHOBE ITHX PE3YIbTATOB;

¢(pOpMUPOBAHHOCTE  yMeHMii KPHTHYECKH  aHAIM3UPOBAT:  XHMHUYECKYHO
HHbOPMaLMIO, MOMTyYaeMyio u3 Pa3sHBEIX HCTOYHHKOB (CpencTBA MAacCOBOIL
HHpopmauun, HaTtepHeT 1 APYTHX);



COPMHPOBAHHOCTE  yMeHMiT  coGmomaTh IIpaBUJIa  3KOJOTHYECKH
LieJieco00pasHOro TMMOBENeHHA B OBITY W TpyIOBOH [€ATENBHOCTH B IENAX
COXPaHCHH:A CBOCTO 310pOBbA U OKpYXKaloLIeil MpupoaHOit Cpellbl, 0CO3HABATH
ONACHOCTh BO3JICHCTBUSI HA KHBBIE OPraHU3MEI ONpefeN€HHBIX OpPTraHHYECKHX
BCINECTB, NMOHMMAas cMBIC] Mokasatenis ITJIK, moscHATH Ha [IpUMeEpax Crocoosl
YMEHBIICHUS W MPeJOTBPAllleHHs] MY BPEAHOTO BO3EHCTBUS Ha OpraHu3M
4eJI0BEKa;

Anmst 06yHaromuXcest ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTAMMU 3I0POBbS: YMEHHE
TIPUMEHATE 3HaHHA 00 OCHOBHBIX MOCTYIIHBIX METOAaX MO3HAHMS BELIECTB U
XHMHYECKHX SBJICHHII;

A4 CIETBIX W CNIADOBUAAIINX  OOYYaAROIHXCS: YMEHHE HCII0JIb30BaTh
pesbeHO-ToUeUHyIO cHeTeMy 0603HaYeHuiT JI. Bpaiina and sanucn xummueckux

(popmy.
11 KJIACC

IIpeMeTHBIE pe3yabTaThl OCBOEHHS Kypca «OOmas u HeopraHmyeckas
XHUMHUSD OTPayKaroT:

COPMUPOBAHHOCTS  MpeACTaBICHUI: 0 XHUMHUYEeCKOH  cocTaBsiomet
CCTECTBCHHO-HAYYHOH KapTUHBl MHp4, POJH XHMHH B IO3HAHHUM SIBJICHUI
OPUPOABL, B  (QOPMHPOBAHMM  MBILIEHUS | KYJIbTYpbl  JIMYHOCTH, eé&
(pyHKIHMOHAIBHOM rpaMOTHOCTH, HCOOXOIMMOI TS permeHus NMPAKTHYECKHUX 3aay
1 9KOJIOTHYECKH 00OCHOBAaHHOIO OTHOILIEHUS K CBOEMY 37I0POBBIO U TIPUPOIHOIA
cpene;

BIaJCHUE  CHCTEMOH  XUMHYECKHX  3HAHHWIA, KOTOpasi  BKJTFOYAET:
OCHOBOIMOJIATatOUINe OHATHA (XUMHYECKHIT 9JICMEHT, aToM, H30TOmM, S-, [-, d-
SJICKTPOHHBbIC OpOHMTAlId aTOMOB, HOH, MOJIEKYIla, MOJIb, MOJISIPHEIH 06BEM,
BaJI€HTHOCTb, 3J1€KTPOOTPHUATEIBHOCTD, CTEMNeHb OKHUCIICHUS, XUMUYECKasi CBA3h
(KOBaJIeHTHAsA, HOHHA, METAJNIN4ECKas, BOJIOPOAHAS), KPHCTAIMYECKAs pewéTKa,
TUIIBI ~ XMMHYECKUX  peakIiuii, PacTBOp,  DJNEKTPOJIUTEHI, HE3JICKTPOJIATHI,
JICKTPOINTHYECKAs JUCCOLUMALIAS, OKHCITHTEIb, BOCCTAHOBHUTEIb, CKOPOCTD
XMMHYECKOH peakluH, XHMUYeckoe PABHOBECHE); TEOPHH H 3aKOHBI (Teopus
SJIEKTPONUTHYECKON AHCCOLHALNH, NEPHOIMYECKHI 3aKOH . U. MeHneneesa,
33KOH COXpaHEHMs MacChl BELIECTB, 3aKOH COXPAaHCHHUS W TIpEBpAIlleHHs SHEPruu
P XMMHYECKUX DPeaKLMAX), 3aKOHOMEPHOCTH, CHMBOIHYECKHUI A3BIK XUMMH,
MHPOBO33PCHYCCKUE 3HAHUS, JIEKALIHE B OCHOBE ITOHMMAHMS [PUYUHHOCTH H
CHCTEMHOCTH XMMHYECKHMX SIBJIEHMiT, (paKToNOrHYecKme CBEICHHA O CBOWCTBaX,
COCTaBe, MOMY4EHHH U GE30M1aCHOM HCIOJIB30BAHMH BaKHEHIINX HEOpraHHYyecKux
BELIECTB B OBITY H IPAKTHYECKOI NeATEIBHOCTH YenoBeka;



C(h)OPMUPOBAHHOCTh YMEHHH BBIABIIATL XapaKTEpHble NPHM3HAKH MOHSTHIL,
YCTaHaBJIHBAaTh MX B3aWMOCBA3b, MCIOIB30BATh COOTBETCTBYIONIUE TOHATHS MpH
OIMMCAHHU HEOPraHMYECKHX BELIECTB U HX TIPEeBpaleHUIi;

C(OPMUPOBAHHOCTE YMEHHH HCIIONB30BATE XHMUYECKYIO CUMBOJIUKY 15
COCTaBNeHHs  (GOpMyn BelWeCTB M ypaBHEHHH  XHMHYECKHX peaKuum,
cucTeMaTH4ecKyr0 HoMeHKIaTypy (IUPAC) u TpuBHallbHBIE HA3BaHUA OTAEIBHBIX
HEOPTraHWYeCKHX BELIECTB (YrapHBIi ra3, YrJeKMCIbI ras, aMMHAK, raméHas
H3BECTh, HETAIICHAA H3BECTD, IMThEBAst COMA, MUPHT U APYTHE);

c(OPMUPOBAHHOCTE YMEHHIT ONpeJIeNATh BATEHTHOCTD U CTENeHb OKHCIeHS
XUMHYECKUX 3JIEMEHTOB B COEJIMHEHMAX Pa3IHYHOIO COCTaBa, BHJ XUMHYECKON
CBA3U (KOBAJIEHTHAs, HOHHAs, MeTalINuecKas, BOJOPO/IHAS) B COSIUHEHUSX, THII
KPHCTALINYECKOH PelIETKH KOHKPETHOrO BCIIECTBA (aTOMHAs, MOJIEKY/ISpHAas,
HOHHasl, METAaINYeCKast), XapakTep cpe/ibl B BOAHBIX PAaCTBOPAx HEOPraHMYeCKUX
COEIUHEHUH;

cOpPMUPOBAHHOCTH YMEHUTH yCTaHaBIUBATh NPUHAAJIEIKHOCTh
HCOPraHW4ecKUX BCIICCTB IO MX COCTaBY K OMNPENENEHHOMY KJacCy/Tpyie
COeIMHEHHII (IPOCTEIE BElIeCcTBA — META/ILl U HEMETaJLTBI, OKCHIIBI, OCHOBAHMS,
KUCIIOTHI, aM(pOTepHble THAPOKCH LI, COJH);

COPMUPOBAHHOCTH YMEHHI PACKPBIBATE CMBIC/ NIEPHOANYECKOTO 3aKOKa .
1. Menneneesa u IeMOHCTPHPOBATEL €10 CUCTEMATH3HPYIOLLYIO, OOBACHUTEIBHYIO
U MIPOTHOCTHYECKYIO (DYHKIIHNH;

CpOPMHPOBAHHOCTE YMCHHil XapakTepH30BaTh 3IEKTPOHHOE CTPOEHHE
aTOMOB XHMHW4YECKHX d371eMeHTOB [—4 mepuonos Ilepuonuyeckoil cHcTeMbl
XUMHYeCcKuX siemeHToB . M. MeHzaeneeBa, HCIOMB3YS TMOHATHA «S-, p-, d-
3JIEKTPOHHEIE opOuTanuy, «3HEpreTHYecKHe YPOBHUY, O0BACHATH
3aKOHOMEPHOCTH H3MEHEHUA CBOMCTB XMMHYECKHX JJIEMECHTOB U HX COGJIHH@HHFI
1o nepuonam u rpynnam Ilepuoanueckol cHcTeMbl XHMHYECKHX 3eMeHTOB [1. U.
MeneneeBa;

CQOPMHPOBAHHOCTb ~ yMEHHI  XapaKTEpH30BaTh  (OMMCHIBATB)  OOLKeE
XVUMHYECKUE  CBOMCTBA HEOPraHWYECKMX BeLIeCTB  pasIMYHEIX  K/IaccoB,
ITOATBEPAK/ATh CYMIECTBOBAHME TEHETWUECKOH CBA3H MEXAY HEOPraHM4yecKHMM
BCLIECTBAMH C ITOMOIIBIO YPABHEHHH COOTBETCTBYIOIINX XHMHUYECKHUX PeaKIHii;

c(pOpMHPOBAHHOCTL YMEHHUS KIACCHOUUIPOBATE XUMUYECKHE PeaKLyy M0
Pa3IMYHBIM [PU3HAKAM (UYMCITYy W COCTaBY pPeardpyrolMX BelecTs, TETIJIOBOMY

SPPLRY TV poaryww W3RCRTRTIY™ CTENBACH URNCABHNEA 3J1EMEHTOB, 00PaTUMOCTH
PEaKIMH, y4aCTHIO KaTalu3aTopa);

chopMUPOBaHHOCTE yMeHHl coCTaBIATH YPaBHCHHs peakuMil pasjiuuHbIX
THIIOB, MOJHBIE H COKPALIEHHBIE ypaBHEHUsA PeaKLUHil HOHHOrO 0GMeHa, YUHThIBas
YCJIOBHA, TPH KOTOPBIX 3TH PEAKLUMH UAYT A0 KOHLA;



C(OPMHPOBAHHOCTE yMEHHIl MPOBOAUTE PpEAKLHH, MOITBEPK TAIOIIHE
KayeCTBEHHBI COCTAaB pPaslIHYHBIX HEOPraHHYECKUX BEWIECTB, PAacIO3HABATH
OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIONMIME B BOAHBIX PACTBOPAX HEOPraHHIECKHX
BELIEeCTB;

COPMHPOBAHHOCT ~ YMEHHH  pacKpHIBATH CYUIHOCTh  OKHC/IUTEIBHO-
BOCCTaHOBHTENIBHBIX pEeaKiuii MOCPEICTBOM COCTABIIEHHs HMeKTPOHHOTO HataHca
ITHX peaKluii;

c(pOPMHPOBAHHOCTL yMEHHIT OGBICHATE 3aBHCHMOCTD CKOPOCTH XHMHUYECKO
PeaKL1H OT pa3IHYHBIX (PAaKTOPOB; XapakTep CMEIEeHHsS X HMHYECKOTo paBHOBeCHS
B 3aBUCUMOCTH OT BHCLIHETO Bo3aelicTBUsA (rpunimn Jle [Tatense);

cOPMHUPOBAHHOCTD  YMEHHI XapaKTepH30BaTh XHMHYECKHE IIPOLIECCHI,
JICHallle B OCHOBE MPOMBILIICHHOrO MOIVUEHHs CePHON KHCIOTHI, aMMHaKa, a
TaKXkKe CPOPMUPOBAHHOCTL MpencTaBieHuii 06 o6mHX HAYYHBIX MPHHUHIIAX H
SKOJIOTHYECKUX NPOOIeMax XHMUYECKOro MPOU3BOICTRA;

C(OPMUPOBAHHOCTE yMEHHH MPOBOANTH BBHIYHCICHHS C HCII0JIb30BAHHEM
[TOHATH] «MaccoBas MOl BELIECTBAa B PacTBOpPe», 0OBEMHBIX OTHOIIEHUI Ta30B
MpH XMMUYECKHIX peakLHsX, MACChl BEIIECTBA HIIM 00BEMA ra30B 110 M3BECTHOMY
KOIHYECTBY BCINECTBA, Macce HIH 00BEMY OJHOTO U3 YYACTBYIOIIUX B peaxkuuu
BELLECTB, TEMIOBOro 5((eKTa peakUi HAa OCHOBE 3aKOHOB COXPAaHEHHs MAcCEI
BCLICCTB, NPEBPALICHUS U COXPAHEHHS YHEPIHH;

cOPMUPOBAHHOCTE YMeHHIt COOIIOATE [IpaBuiIa T0JE30BaHUA XUMHYECKOI
NoCynold M 1abopaTopHBIM 000pY/I0BaHHEM, a TAKIKe NpaBuIa OOpallleHus ¢
BCHIECTBAMH B COOTBETCTBHM C WHCTPYKIHSAMH [10 BBIMOJHEHUIO MabopaToOpHBIX
XUMHYECKUX OTIBITOB;

C(hOPMHUPOBAHHOCTE  yYMEHHI [IJJaHUPOBaTh W  BBIMIOJIHATE XUMHUYECKHUil
SKCHCPUMEHT (pasNoKeHHe MepOKCHAa BOZOPOAA B MPHCYTCTBUH KaTaju3aTopa,
OHPCACNEHUE  CPElbl  PaCTBOPOB  BEINECTB ¢ MOMOIIBIO  yHHBEPCATBHOIO
MHINKATOPA, BIMAHHE PA3NHYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOH PeaKIHH,
peakLH MOHHOro oOMeHa, KaueCTBEHHbIE peaKlUi Ha Cynbdar-, kapboHaT- u
XﬂOpHﬂ-aHHOHBI, Ha KaTHOH aMMOHHW4, peieHue SKCMepHMEHTa/IbHBIX 3a7ad 1o
TeMaM «Metamiey U «HeMeTannel») B COOTBETCTBUH ¢ NPaBHJIAMH TEXHUKH
0€30MacHOCTH NPH OGPAIIEHNH ¢ BemecTBAMY 1 1abOpPaTOPHBIM 060pyIOBaHHEM,
OpeacTaBiIATh PeE3yjpTarbl XHWUMHUYECKOI' O JKCIIepHMEHTa B (l)opme 3alllucHu
YPaBHEHUH COOTBETCTBYIOLIMX peakuuil u (hopMymHpOBaTh BEIBOJBI Ha OCHOBE
STHX Pe3yJbTATOB;

CpOPMHPOBAHHOCTE YMEHMH KPHTHYECKH aHAIM3MPOBATE XHUMHYECKYIO

MHGOPMALKIO, IONYYAEMYK) U3 DasHBIX HCTOUHUKOB (cpencTBa MaccoBoit
KOMMyHHKalunu, IHTepHeT U Apyrux);



cOPMHPOBAHHOCTE ~ YMEHHH  cOONIOJaTh  MpaBUNIA  IKOJOTHUECKH
11eJIECO00Pa3HOTO TIOBENEHHUS B OBITY U TPYNOBOH JHeSTENbHOCTH B LIEIIX
COXpPaHEHHs CBOEr0 3J0POBbS M OKpYXKaloLlel MPHUPOAHON cpedbl, 0CO3HABATH
OINaCHOCTh BO3ACHCTBUSA HA JKHUBBIE OPraHHU3MBI OINpPEeAeIEHHBIX BELECTB, TOHUMAS
cMpICT nokaszarensd IIJIK, moscHATE Ha mpuMmepax c¢rnocoObl YMEHBIIEHHS W
NPCAOTBPAICHUS X BPEAHOI'O BO3/ACHCTBHA Ha OpraHi3M 4eJI0BeKa;

JUIA 00YYAIOLMXCA ¢ OrPAHHYCHHEIMH BO3MOKHOCTAMH 3I0POBBS! yMeHue
NPUMEHATE 3HAHHSA 00 OCHOBHBIX OOCTYIIHBIX METONAX II03HAHMS BEILECTB U
XUMHYECKUX SABIEHMUIA;

A CHeNbIX W ClabOBHIAIMX OOYYalOIIUXCsA: YMEHHe MCIOIb30BAaTh
penbedHo-ToUeuHyI0 cHcTeMy oGo3Hadenuil JI. Bpailis s 3amucH XUMUYeCKUX
popMmyiL.
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