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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO0mero ooOpa3oBaHUS
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTENIbHOM MPOTPaMMbl CPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obOpazoBarenbHOoM crangapre COO, c¢ yuérom KoHueniuu mnpenojgaBaHus
yuebHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
Qenepanyy, peAM3YIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TONOXKeHN «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO or
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpamMMbl MO XHMHHU, K ONPEICIICHUIO
oOuieit ctpareruy 00y4eHHs, BOCIUTAHUS U Pa3BUTHUsI 00YyYaIOIIUXCS CPEACTBAMU
yueOHoro npenmMera «Xumus» A 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIH
KoHuenrtyanbHsle nojoxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICp’KaHMs, PE3YyIbTATOB OOy4YeHUST U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTEeIbHON  OpPraHU3alliM, SBJSIETCS HEOTHEMJIEMON YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM JTallOM peau3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacalTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YeJloBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBbI0 M MpUPOJHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
00yyJaroImmxcs Ha YPOBHE CPEJIHET0 0oO0IIero oOpa3oBaHus CpelICTBAaMU Y4eOHOTO
npeaMera «XHMHs», COAEPKAHUE U TOCTPOEHUE KOTOPOTO OINpEIEIECHbl B
nporpaMMe MO XMMHU € Y4€TOM chenuduKd HAayKu XUMHU, €€ 3HAYCHUS B
NO3HAHWU TMPUPOJLI U B MaTEpPUAIbHOW *KU3HM OOLIECTBA, a TakXkKe C Y4ETOM
o0ummx 1eel M MPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHME
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMUsl KaK 3JI€MEHT CHCTEMbI €CTECTBEHHBIX HayK HUIpaeT 0coOylo posib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTEpHUAIbLHOM KYJIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKE PAIIMOHATIBHOIO HAYYHOTO MBIIIJICHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHpPE KaK O €IMHCTBE
IPUPOJBI U YEJNOBEKa, KOTOpoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHHMMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIbTYpPbl, HEOOXOUMBIM YCIIOBHUEM YCIEIIHOTO
Tpyda M XU3HU Kaxaoro wieHa obmiectBa. CoBpeMEHHas XHMHs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHA Ha pEUICHUe
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOMMMHM UEISIMH U NPUHIMIIAMH CPEIHETO OOIIEero
oOpazoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccol, 6a30BbIi YpOBEHD
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM I BBIPAaOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIECIIHOTO BKJIOYEHHUS B KU3Hb COLUUYMa, MPOJOIIKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomuMHu  MpeAMeTa  «XUMHUsD»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumuss» U «OOmAass M HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HaHWI MO HEOPTaHUYECKOW XMMUU (C BKIIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHUW MpPH U3YYEHUU
npeaMeTa 00€CIeYrMBAET BO3MOXHOCTh PACCMOTPEHHUSI BCErO0 MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSITHI, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOopraHuveckas XuMmus» cpopmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO/JAa K U3Y4YEHUI0 Yy4eOHOro marepuaiga M 0OOYyCJIOBJIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM HAa  ONpEHeTIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpPraHMYECKOW XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUHU CTPOEHUSI OpPraHUYECKUX
COCAMHEHUW, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. (CBeneHHs 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJAOPOJIOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHMdeckor XWMHUHM TOJIYYarT pPa3BUTHE
c(hOopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEPBOHAYATHHBIC
MIPEACTABJICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[log HOBBIM yriomM 3peHusi B npeaMmere «Xumus» 0a30BOro ypoBHS
paccMaTpUBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs
TEOPETUYECKH MaTtepuan | (PaKTOJIOTHYECKHUE CBEIEHUS O BEIIeCTBAX U
XUMUUYECKor peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O0yYaroUMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX UM METOJIOJIOTHYECKUX MO3UIIMM,



riy0’e TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI OSTOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHAIONMEH U MPOTHOZUPYIOUICH.

Enunas cucrema 3HaHMI O Ba)KHEMIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX U NPUMEHEHUM, a TaKXKE O XMMHUYECKUX PEAKLMSIX, UX CYLUIHOCTU U
3aKOHOMEpPHOCTSX NpOTeKaHus JonosHseTrcs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHU COJEP)KAHMS, HMMEIOIIMMHU KYJbTYPOJOTHMYECKH W NPUKIAAHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHIO B3aUMOCBSI3U XUMHUHU C
IpYTMMH HayKaMH, pacKpblBalOT €€ poJib B IMO3HABATEIBHOM M NPAKTUYECKOU
JESTEIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IIPOLIECCY
TBOpYECTBA B O0JACTH TEOPHHM U MPAKTHYECKHX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHEHTHPOBATbCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATHh MH(GOPMALUIO U
OPUMEHATh €€ U1 IONOJIHEHUs 3HaHWM, pElICHUS WHTEIUICKTYaJbHbIX U
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENIbCKUX 3aa4. B 1enom comepkanue yueOHOro
npeaMeTa  «XWUMHsSD» ~ JAHHOTO  YPOBHS  M3YYEHUSI OpPUEHTUPOBAHO  HA
(opmupoBaHre y OOy4YarOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHHS
¢unocodckux uneH, TaKuX Kak: MaTepUabHOE €IMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOTO MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[TO3HABAEMOCTh MPUPOJIHBIX SBJICHUA MYyTEM HKCIEPUMEHTA U
pelieHusl MPOTHBOPEYUH MEXIy HOBbIMU (akTaMu U TEOPETUYECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMUU B PEIIEHUHU 3KOJOTMYECKHUX Mpoliem, a
Takke MpolsemM cOepeKeHUsl IHEPIeTUUECKUX PECYPCOB, ChIPhS, CO3JaHHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmyaHe pemenus 3agad  BOCHUTAaHUS, pPa3BUTUA U COLMAIM3aLUU
oOy4Jaronuxcsi MPUHATHIE NPOrpaMMOW MO XHMHHM TOAXOAbl K OMNPEEICHUIO
COJep)KaHUsl M TOCTPOCHUSA TpeaMeTa IMpeaycMaTpuBaloT (OPMUPOBAHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMMX Oa30Boe 3HAUYECHUE MJIs
pPa3IMYHBIX BHUJOB JICSATEIBHOCTU: pEUIEHUsS TNpoOsieM, TOHUCKa, aHaau3a W
00paboTku uHpOpMaIK, HEOOXOAUMBIX AJI MPUOOPETEHUSI OTbITA MPAKTUYECKON
U HCCIEOBATENbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke npenomaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, MPHU ONpeIeIeHUN
coliepKaTeIbHOM XapaKTEpPUCTUKU 1IeJIed HW3Y4YeHHUs MpeJMeTa HarpaBieHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOM
NEATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJUYECKOW TOUYKU 3pEHUS] TAKOW MOJXOJ K OINpPEAENCHUIO LeJied H3y4eHus
peaMeTa SIBJISIETCS BIIOJIHE ONPAaBIaHHBIM.



CornacHo AaHHOM TOYKE 3PEHUS T[JIABHBIMHM LENSIMU HM3Yy4YEHUsS IpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 Ki1.) IBISIOTCS:

e (QopMupoBaHuME CHCTEMBl XWMHYECKMX 3HAHUA KaK BaKHEUIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE #A3bIKa HAYKH, YCBOCHHE WM IMOHMMAaHUE CYUIHOCTH JOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHuE U pa3BUTHUE MPEJICTABICHUNA O HAYYHBIX METO/AAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TPUOOPETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBHOCTH, CB3AHHBIX C HAOIIOJICHUEM U
OOBSICHEHMEM XHUMHYECKOTO 3KCIIEPUMEHTa, COOJIIOJICHUEM  IPaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHKA 1IeJIed U 3a/1a4 U3y4YeHUs
MpeAMETa B IIporpaMme Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero ooluiero oopasoBanus. CeroaHs B
OpernojaBaHUM  XUMUM B OOJbIIed cTeneHH OTAaéTcsl  MpeAroYTeHHE
INPAaKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOydyeHUus, OpPHUEHTUPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHOM OpraHU3allMy, BIAACIOLIETO HE
Ha0OpOM 3HaHWW, a (YHKUHUOHAIBHOW TI'PAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U NMPUMEHEHUS UX B PEATbHOMN JKU3HU
JUISL PEIIEHUS] TPAKTUYECKUX 3a/1ad.

B cBs3u ¢ 3TUM Tnpu M3ydyeHHHM TMpeaMera «XHUMUS» JTOMUHHUPYIOIIEE
3HaYE€HHE MPUOOPETAIOT TAKKE LU U 33]1a4UH, KaK:

aganTaius 00y4yaroluXcsl K YCIOBHUSM JWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIMSIX, CBA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHMe y OOYYalOlIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BHJIOB
NeSATEILHOCTH: PElIeHHs MpoOJieM, MOMCcKa, aHaan3a U 00paboTKK WHGOpPMAIIHH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUsS] ONbITa AEATENbHOCTH, KOTOpas 3aHUMAaEeT
Ba)XHOE MECTO B TMO3HAHUM XUMHH, a TaKXke g OLUEHKH C MO3ULUN
HKOJIOTMYECKON Oe30MacHOCTH XapaKTepa BIMSHUA BEUIECTB W XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE I103HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00yUaroUXCcs: ClIOCOOHOCTH CAaMOCTOSITENIFHO MMPUOOPETaTh HOBBIE
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU ISl IOUCKA U aHanu3a yuyeOHOU U
HaY4YHO-TIOMYJISIPHON MH(OpPMAIIMK XUMHUYECKOTIO COJIEPKAHNUS;

(opMupoBaHUE U pa3BUTHE Y O0YUAOLIUXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIILLIEHUS], HAOJII0JaTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU MU TPOBEIACHUH XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHME Yy oOOyvaronmxcsa YOeKIEHHOCTM B TyMaHHCTUYECKOM
HAIPaBIIEHHOCTH XWMHUH, €€ BAXKHON POJM B PEHICHHH TI00aIbHBIX MpoOsieM
palOHaIBHOIO MPUPOAOIOIB30BAHNUS, OMOIHEHNUS SHEPTETUUECKUX PECYPCOB U
COXPAHEHHUsI NPUPOJHOTO PaBHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH OepeKHOIo
OTHOIICHUS K TPHUPOJIE M CBOEMY 3/IOPOBBIO, a TaKKe NPUOOPETEHHUsS OIbITa
WCIIONIb30BAaHUs TONYYCHHBIX 3HAHUW I TPUHATUS TPAMOTHBIX DEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBJICHUSMHU.

B yueOHOM mnaHe cpeaHero ooOmero oOpa3oBaHHUs NpeAMET «XUMUS)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHOIN oOnactu «EcTecTBEeHHO-HayuHbIE
IPEIMETHI.

OO611ee ynucno 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero obrero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHM4eCKON XUMHHU

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
[IOJIYYCHUM HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHHsS OPraHUYECKHX
coenquHeHnit A. M. BytiiepoBa, €€ ocHOBHBIE 0O10KeHUSI. CTPyKTypHBIE POPMYJIBI
OpraHMYeCKUX BelecTB. [ oMmonorus, wuszoMepus. XuMHYeCKas CBiA3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kiaaccu(pUKaIMM OpraHUuYecKkux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BOKHEUIINX NPEICTABUTENECH KJIACCOB OPIraHUYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BEUIECTB W MX IPEBPALICHUN:
O3HAaKOMJIEHME C 00pa3laMy OpPraHMYEeCKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJTUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (1JiaBjieHue, OOyriIMBaHUE U FTOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MertaH u 3TaH —
OpocTeiiline NpeACTaBUTENN aJKaHOB: (PU3MUYECKHME W XHMUYECKHME CBONCTBA
(peakuuy 3aMelIeHUs M TOPEHMs), HAXOXKICHHE B MPUPOIE, IMOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U MPOIUIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHMS, TUIpaTallMd, OKUCICHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanauensl: OyrtamueH-1,3 U metunOyraaueH-1,3: cTpoeHHe, BakHEUIIHE
XUMUYECKUEe CBOWCTBa (peakuus noiaumepusanuu). [lonmydeHue CUHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALleTUsIeH
— TMpPOCTEHIIMHA TpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALIVH,
rOpEeHus), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (PU3NYECKUE U XMMHMUYECKHUE CBOMCTBa
(peakuuu rajnoreHUpOBaHMS U HUTPOBAHUSA), MOJTYYEHUE U MPUMEHEHHE. 10ayon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), noayuenue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTmueckas CBs3b MEXKAY YIJIEBOJOPOJAMH, MNPUHAICKAILIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YrIEBOAOPOAOB. IIpHpoaHBII ra3 W MOIYyTHBIE
HeTsubie ra3el. HedTs u e€ mpoucxoxaenue. CrocoOwl mnepepaboTku HEePTH:
MIEPErOHKa, KPEKUHI (TEepMUYECKH, KaTaIUTHYECKHil), nuposn3. IIpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIIH
yroJib ¥ MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH IUIacTMacC, KaydyyKOB W PE3UHbI, KOJUIEKIIUU
«Hedpts» wu  «Yromp», MoOAETUpOBAaHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJIyYEHHE ITHIICHA
Y U3YyYEHUE €TO CBOMCTB.

Pacuérnbie 3amaun.

Beluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuud (Maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxamme oprannyecKue CoeAuHeHUs1

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOA W 3TAaHON: CTPOCHHE,
(¢usznyeckue MU XHUMUYECKHE CBOMCTBA (peakUuud C AaKTUBHBIMH METAJUIAMH,
raJIOr€HOBOJOPOJaMH, TOpPEHUE), NpUMEHEHue. BoaopoaHble CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa HA OPraHKU3M YeJIOBEeKa.

MHoOroatroMHble  COUPTBHL.  OJTWIEHIJIMKOIb M  [JIMLIEPUH: CTPOCHHUE,
(¢u3nueckue W XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE CO UICIIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaklus Ha MHOIOAaTOMHbIE cHMpThl). [leficTBue Ha
opraHu3sM uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@deHOolT: CTPOCHHE MOJIEKYIbl, (PU3MYECKUE M XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh (heHoua. [Ipumenenue gpenona.

Anpneruapl U Kemowuwvl. DopManbaerui, aueTalbJICrul. CTPOCHHE,
(¢u3nyeckue M XUMHUYECKHE CBOMCTBa (peakluu OKHUCICHHUS W BOCCTaHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLINN), IOJyYEHHE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHCIOTh. MypaBbuHast U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U NpUuMEHEHHUe.
CreapuHoBasi M OJICMHOBAsI KHUCJIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHUCIOT. Mbljia KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBUE.

Cnoxuble »¢uUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cnoxHbIX 3upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KHPOB.




VYrineBonpl:  cocTtaB, Kjaccupukanus — yriaeBoAoB  (MOHO-, AU- H
nonrcaxapuabl). ['1oko3a — NpocTeHnil MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcugom meau(Il), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnonosa kak npupojanbie noaumepsl. CTpoeHne Kpaxmania U
HeuoNio3bl.  Pu3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmana (TUIPOJIU3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl HW3YYEHHMsS BEIIECTB M HUX MPEBpAIICHUM:
MIPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBHE TJMIIEPUHA C
ruapokcuom meau(ll)), anpuerunoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) m rugpoxcumom wmenu(Il), B3ammopeiicTBHEe Kpaxmaiaa C HOIOM),
MIPOBE/ICHHE NMPAKTHYECKOW PabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuud (Maccel, 00OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOAYKTAa PEAaKLUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTrcoaeprkamme OpraHuuecKue COeMHEHN.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuueckue coeauHeHus. dusnveckue
U XMMHYECKHUE CBOMCTBA aMMHOKHUCJIOT (Ha MpuUMepe TiauluHa). buonoruueckoe
3HAY€HUE aMUHOKUCIOT. [lenTusl.

benkn kak nOpUpoaHBIE BBICOKOMOJIEKYIISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHbIE pEAKIIMU Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB W HUX MpEeBpalleHUIl:
HaOIIOZICHUE W OTIMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouiekyJIsipHbIE COeIMHECHHUS

OCHOBHbIE MOHATHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAVUHEHUN —
MOJIMMEPU3AIUS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB W HUX MpEeBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KAay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peann3zanust MeXnpeaMETHBIX CBSI3€M MTPU M3yUYEHUN OPTaHMYECKON XMMHH B
10 xnacce oOcCyIIeCTBISAETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4HBIX MOHSTHH, TaK W TMOHATHH, SBIIONIUXCS CUCTEMHBIMU [UJISI OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MTOHATHS: ABJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIU3, CUHTE3, KJIacCHU(pUKALMS, MEPUOAUUYHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®u3uka: MaTepus, DOHEpPrus, Macca, aToOM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, ((PU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocHuHTE3, OMOJIOTUYECKH aKTUBHBbIC BemiecTBa (O€JIKU, YIJIEBOJbI, KHUPHI,
(epMEeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIMBO,
peCypehl.

TexHOonorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IHUTAHUI,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE TperapaThl, MaTEpUAJIbI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOP'TAHNYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH

XAMUYECKHM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOHUTanH, S-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus JIEKTPOHOB MO OpPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3akoH U llepuonnyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA M lleproanueckord CUCTEMBI
xumudeckux a3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyIIaM U MEepUOaM.
3HaYEHHE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJSIpHAs W MOJSpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XWMHYECKOW CBS3W (OOMEHHBI U JOHOPHO-
akuentopHslii). Bomoponnas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJIEKYJISIDpHOTO M HEMOJEKYJISPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[londaTre O AUCHEpCHBIX cHCTEMax. VICTUHHBIE M KOJUIOWIIHBIE PAaCTBOPHI.
MaccoBasi 40JIs1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAIIEKAIMX K PA3JIUYHBIM KJIACCaM.

Xumuueckass peaknua. Kiaccudukaius  XUMHUYECKMX  pEaKUUid B
HEOPraHUYECKOW M OPraHUYeCKONl XWMHUHU. 3aKOH COXPAHEHMSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiinu, €€ 3aBUCUMOCTh OT pazuyHbIX QakTtopoB. OOpaTuMbie
peakunu. XuMu4yeckoe paBHOBecrue. DaKTOpbl, BIUAKOIIAE HA COCTOSHUE
xuMudeckoro paBHosecus. [Ipunnnn Jle [latense.

DnekTponauTuueckas nuccounanus. CuiabHbIe U cliadble 3eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUY.

DKCNEPUMEHTAIbHBIE METOJbl W3YyYE€HHUS BEIIECTB W HX NPEBPALICHUN:
nemoHcTpauusa Tabmun «llepuonnueckas cucremMa xumuyeckux snemeHtoB [I. U.
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAONIOJCHUE |
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a00PATOPHBIX OMBITOB (Pa3jiOKEHUE MEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIIbl pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIbHOTO HHJMKATOpA, pEaKIUM HMOHHOIO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XUMHUYECKOU pEeaKLum.

Pacuérnble 3anaum.

Pacuétei 1O ypaBHEHUAM XUMHYECKMX pEaKIUH, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUEThl, PAacCU€Thl C MCIOJIB30BAHHEM IMOHSTUA «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi XuMus

Hemeramner. Ilonoxxenne HemetawioB B llepuonndeckoit  cucreme
xuMudeckux sjaeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznveckrue CBOWCTBA HEMETA/UIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpuMepe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXXKHEMIIIMX HEMETAUIOB (rajlor€HOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCIWHEHUNM  (OKCHIIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUI ).

[IpyuMeHeHne BaXXHENIIUX HEMETAIIIOB U UX COCUHECHUM.



Mertambl. [lonoxenue meramwioB B lleppoanyeckon cUCTEME XUMHYECKUX
anemenToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayioB. OO0mme ¢u3nyeckne cBoWcTBa MeTaioB. CIUTaBhl METaJUIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIUX METAUIOB (HATPUM, Kaluil, KaJlbIUH,
MarHui, allOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crmocoObl MoJIydeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAbHBIE METOJIbI H3YyYECHHUS BEHIECTB W HMX IPEBpALICHUN:
M3yUYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», 0Opa3ll0B HEMETAIOB, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3aj7a4, HaONI0JeHHEe W OIMCAHHE JIEeMOHCTPAIIMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOJICHCTBUE THAPOKCHIA AIFOMHUHUS C PACTBOPaAMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaum.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIUHM BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO
W3 BEIIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B o0ecIieueHHH IKOJOTHYECKOM, YHEPTeTHUYECKON M IHIIEBON
0€30IMacHOCTH, Pa3BUTHM MeAUIUHBIL. [IOHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX NPUHIUIAX [POMBIILICHHOTO
MOJTy4YEHUS] BAXKHEUIIINX BEUIECTB.

YemoBek B MHUpPE BEIIECTB W MATEPHUATIOB: BAKHEUIIHME CTPOUTEIIHHBIC
MaTepUayibl, KOHCTPYKIIMOHHBIC MaTepHajbl, KpacKdh, CTEKJIO, KEepaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIIbHBIC
yI00OpeHHUS.

XuMHsl ¥ 3J0pPOBbE YEJIOBEKA: IMpaBHJia MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIb30BAHUS MPEnapaToB OBITOBON XUMUH
B MOBCEIHECBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3yd4eHHH OOmmed u
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBIACTCA Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHSITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJIs1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIe TOHSATHSA: HAy4YHBIH (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKaius, IepUOJUIYHOCTh, HAOJIOJICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH,
M30TOII, paJOaKTHBHOCTh, MOJICKYJIa, SHEPTeTUUCCKUH YPOBEHb, BEIIESCTBO, TEIIO,
00BEM, arperatHoe COCTOSIHWE BEIIeCTBA, (PH3UYCCKHE BEIIMYUHBI M CIUHUIIBI MX
HU3MEPECHHMSI, CKOPOCTb.

buonorusa: kieTka, opraHuM3M, JKOCHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIICCTB B OPTaHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIC MTOPOIBI, MOJE3HBIC UCKOIAeMbIe, TOILINBO,
PECYPCHI.

TexHOoJIOTHS: XUMHUYECKasT MPOMBIIIICHHOCTh, METAJUTYpTHsi, MPOU3BOJICTBO
CTPOUTEIILHBIX MaTepPUAJIOB, CEIIbCKOXO3SMCTBEHHOE IPOU3BOJIACTBO, ITHINEBAs
IPOMBIIIUICHHOCTh,  (papManeBTUYECKass  MPOMBIIIICHHOCTh,  ITPOHU3BOJCTBO
KOCMETHYCCKHUX IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAIOB,
AJICKTPOHHASI POMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHHUSA
OoOyYaromMUMuUCAd TpPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM U HpeaMeTHbIM). HaydHo-meTonuueckoil OCHOBOW — AJis
pa3paboTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHETO OOIIEro
00pa30BaHUs SIBJISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIbHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IpEIMETa «XHMHs» HAa YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHME OOYYAIOIMIUMHCS POCCHUHUCKOM Tpa)KAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEICHUIO;

HaJM4Khe MOTUBALIUU K O0YUYEHHIO;

L[EJICHAIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJICHUI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYarolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
NEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Ke MPAaBOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUA IpeameTa «XUMHS» JIOCTUTAKOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATEIbHOM JAESITEIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMHU
U HUAealaMd POCCUHCKOTO TPa)KJAHCKOro OOIECTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMud W TpaBWIaMH  IOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  Mpolieccam
CaMONO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00y4aromuxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(OPMHUPOBAHHOCTh OMbITa I[IO3HABATEIbBHOW W MPAKTUYECKON AESTENbHOCTU
oOyyaromuxcsl Mo pealn3aluy MPUHIATHIX B 0OIECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOro BOCIIUTAHUS

OCO3HaHUs 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY M IPABOIOPSJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BHITOJHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY U HAay4HOMY HaCIEIUI0
OTEUECTBEHHOU XUMUMU;

YBaXEHUSA K NIPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IMPAKTUYECKOIO
MIPUMEHEHUsI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHUS HAYKH €CThb pPE3yJbTar
JUINTENbHBIX ~ HAOJIOJICHUM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U PAKTHKOB;

MHTEpeca M TO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOIIEM
aHanu3e MHPOPMAaLUU O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHOM OTEYECTBEHHOMU
XVMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, ITHYECKOTO MMOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IOCTYIKHM CBOMX TOBapUUIEH C
NO3ULMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUH 3ITHX
MOCTYIIKOB;

4) popMupoOBaHHUs KYJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370poBOoro U Oe3omacHoro oOpas3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/IeHns TpaBuil O€30MacHOro OOpalleHusi C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

MIOHUMAHUS LEHHOCTH NpaBWl HHAWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€301acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HHU JIIOJIEH;

OCO3HAaHMS MOCIEICTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHoTpeOnIeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIIE0BATEIbCKOM
NeSATEeIPHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JIeSITeNIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacTUE B PEHICHUH MPaKTUYECKUX 3aaad
COILIMAJIbHOM HaIMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3aIuyHoro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHHS K TPYAY, JIOAAM TpyJa U pe3yJibTaram TPYAOBOU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJIbHOW TPACKTOPUU
oOpasoBanmsi, Oyaymieli NMpodeccCuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrNYecKOro BOCIIMTAHMSI:

AKOJIOTMYECKU II€JI€CO00pPa3HOr0 OTHOILIEHUS K NPHPOAE, KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMaHUs TJI00aJbHOrO XapakTepa SKOJIOTMYECKHX MpoOJieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHMS JOCTHXKCHHM XUMUU s
pelIeHs] BONPOCOB PALIMOHAIILHOTO MPUPOIOIOIb30BAHUS;

AKTHUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX BpEI  OKpYyXKarolen
OPUPOJTHOM cpese, YMEHMsI MPOTHO3UPOBATH HEOJIArONpPHUATHBIE SKOJIOTMYECKUE
NOCJIEACTBUS NPEANPUHUMAEMBIX AEUCTBUI U NPEIOTBPAILATH HX;

HaJU4Ms Pa3BUTOrO SKOJIOTHYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa e TEbHOCTH AKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMAIBHOM
IOPAaKTHKE, CIHOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJCOJOTUU
xemopoouu;

7) IEHHOCTH HAYYHOT0 O3HAHUS:

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHUs cCheuu(UKH XUMUU KaK HayKM, OCO3HaHMs €€ poJid B
(opMUPOBAaHMU PAIMOHATIBHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO
IpeiCcTaBlieHus 00 OKpY)KarolIeM MHUpE Kak O €IMHCTBE NMPUPOAbI U YelIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B 0CO0OW 3HAYUMOCTH XHMHH JUISI COBPEMEHHOMU
LMBWIM3AlMK: B €€ T'yMAaHUCTUYECKOW HAaNpaBIECHHOCTH W BaXXHOHM pPOJIU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIIEHUU TJI00ATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIeTUYECKOU, MUIIECBOU U
HKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUN
YCHEWIHOTO TpyJda M DSKOJOTHYECKH KOM(OPTHOM JKU3HHM KaXKJIOro 4YjeHa
00I11IeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TOHMMAaHHUsS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh



MoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHHUM OKpYXKAIOIIEro Mupa u
MIPOUCXOSIINX B HEM U3MEHEHHI, YMEHHUSI J1eJ1aTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAay4yHbIX (JaKTOB W HMEIOIIMXCS JaHHBIX C [ENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
penieHus NpooJieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MMO3HAHUIO U UCCIIEIOBATENIbCKOM NESITEIIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSM TpyJla B pa3MUHbIX cepax mpodhecCuoHaIbHON
JESATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIro mMpeameTa «XUMHs Ha
YPOBHE CpeHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBbIC ISt dbopmMupoBaHUs ~ MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOIINE
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cCHenuduKy METOJOB TMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIrUsl, SIBIICHHUE,
npolecc, CUCTeMa, Hay4YHbI (hakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopUsl, UCCIEA0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC y4yeOHbIC ACHCTBUs (ITO3HABATEIbHbIC, KOMMYHUKATUBHbIC,

pEryJsITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHLUN O0y4aroluXcs;
CHOCOOHOCTh 00yyJaroImuxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  TI0O3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMH.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMo3HaBaTeJbHBIMH
JefiCTBUSIMU:

1) 6a30BbIE JJOrHYECKHE AeiiCTBUSA:

CaMOCTOSITEIbHO  (OPMYyJIMPOBaTh U AKTyaJIM3MpPOBaTh  MPodIEmMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACIATh LENN JESITENbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH MX
IIOCTUKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTH C TOCTABICHHBIMU LIEIISIMU;

VCTIOJIb30BaTh IPU OCBOCHUM 3HAHUMW IMPUEMBI JJOTMUYECKOTO MBIILICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKKA IMOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS JJIs1 OOBSICHEHUS! OTIAEIBHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUSA M KpPUTEpUHU IS KIacCU(PUKALUKA BEIIECTB U
XUMHUYECKUX PEaKIIUN;

YCTAQHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyKJIeHusi (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTU W MPOTUBOPEUYHMS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IIPUMEHSATh B IIPOLIECCE MTO3HAHUSA, UCIIOJIb3YEMbIE B XUMHUH CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOEIbHBIE IPEACTABICHUS — XUMUYECKHMA
3HaK (CHMBOJI) DJIEMEHTa, XHMHuYeckas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MpU pEIICeHUH YYeOHBIX IO3HABATENbHBIX M IPAKTHUECKUX 3azad,
IIPUMEHSATh HAa3BaHHBIE MOJEIBHBIE NPEACTABICHUS JJISl BBISBICHUS XAPAKTEPHBIX
IIPU3HAKOB U3y4Ya€MBbIX BEIIECTB U XUMAYECKUX PEAKIIAMN.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAaHMs BEUIECTB U XMUMHUYECKUX
pEaKLui;

(opMynMpOBATH LIENIM U 33a4U UCCIEAOBaHUS, UCIIOJIb30BATh OCTABICHHbIE
U CaMOCTOATENIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE HWHCTPYMEHTA
NO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS THIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUU;

BJIAJICTh HABBIKAMM CAMOCTOSITEJIHOTO IUIAHUPOBAHHUS W TNPOBEACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMUSI HAOII0ATh 32 XOJOM
MpoIIecCca, CaMOCTOSITENIbHO MMPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
000011EeHNS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HMCCIEAO0BATENIbCKOM M MPOEKTHON
NEeSATEIBbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOAOB pEIICHUS MNPAKTUYECKUX 3a1ad, IPUMEHEHUIO Pa3JIUYHbIX
METOJI0B ITO3HAHUS.

3) pa6oTa ¢ uHpopManHeEii:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHMKAX HHPoOpMauuu (HAy4dHO-
nomyJsipHas JUTeparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO PA3IMYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTUYECKHU OLICHUBATh eé JNOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTD;



(bopMynMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJIbI MPU TOUCKE U
orbope wHpOpMAIMK, HEOOXOAMMOW MJis BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  GOpMYy  MpEACTABICHHUS
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYyYHBIA SI3BIK B KayeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEJCTBA
HaTJITHOCTH.

OBJajieHUe YHUBEPCAJTbHBIMU KOMMYHHUKATHUBHBIMHY e CTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMBbI B XOJ€ AUAJIOTA W/WIIA
JUCKYCCUHM,  BBICKa3bIBaTh  WjaeH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMpPE3CHTAIMEH pe3ylbTaTOB IO3HABATEIBHON JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJIHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peau3alui YIeOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHHUI MyTEM COTJIACOBAHUS TO3UIUNA B
X0Jie 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OBJajieHue YHUBEPCAJTbHBIMU PeryJsiTUBHBIMY 1eCTBUSIMU:

CaMOCTOSTENILHO IIJITAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenelisas e¢ Iead W 3amadyd, KOHTPOJHMPOBAaTH W IO MeEpe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUU Mpu
BBITIOJIHEHUN YYEOHBIX U HCCIEOBATENIbCKUX 3a7ad, BbIOMpaTh Hauboliee
3¢ exTuBHBIN croco0 HMX pemeHuss ¢ YYETOM TNOJIyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH HAa OCHOBE CaMOaHaM3a
¥ CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHble  pe3ynbTaThl OCBOEHHMsSI Kypca «OpraHuyeckas XUMUSDY
OTpaXXaroT:

cOpPMUPOBAHHOCTh ~ MPEACTABICHUH O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XHMHHA B II03HAHWUU SIBJICHUI



opupoAbl, B  (QOPMUPOBAHMUM MBINUIEHHS W KYJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM 7Sl peIICHUS MPAKTUYECKUX 3a7a4
M 3KOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPHUPOJIHOU
cpeng;

BJIQZICHUE  CUCTEMOM  XMMHUYECKHX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIATEIIbHOCTh, XUMUYECKAs
CBA3b, CTPYKTypHasi (popmyna (pa3BEpHYTas U COKpalI€HHAs), MOJIb, MOJIIpHas
Macca, MOJIAPHBIA O0OBEM, YIIEPOAHBIA CKeNeT, (PYHKIMOHAIbHAS TpyImIa,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKUN pAZl, TOMOJIOTH, YTJI€BOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpIKAIIME COEAUHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXallie B OCHOBE IMOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBe, IMOJIYYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKON JAESATENbHOCTH YEIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHMI BBISBIIATH XapAKTEPHbIC NPU3HAKU MOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS NPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCANHEHUM;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMUYECKYI0 CHUMBOJUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMyn OpraHMYeCKMX BEUIECTB W YpPABHEHUHM XUMHUYECKHUX DPEaKIUH,
U3rOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB IS WIUIFOCTPALMHA HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMICKHOCTh H3YYEHHBIX
OpraHUYEeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIacCy/Tpynne CoeAuHEHUuN (yrieBOJOpPOAbl, KHUCJIOPOA U a30TCOAECpPIKAIUe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematniueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBHbBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHJICH, MPOINUJIECH, AalleTHJICH,
ATUJICHTJIUKOIb, TIUIEpUH, (EeHOJ, GopManbAerull, aleTalbJerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KHCIIOTA, TJIF0KO034,
dpykTo3a, Kpaxma, UeIi0103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsATh BHJbl XUMHYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJMHAPHbBIC U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHUSI TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(OpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaTb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTaBUTENECH pa3InYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, JTUJICH, MPOIMWIEH, alleTHJICH,
Oyranuen-1,3, metundyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
TJIMIEPUH, (EHON, alleTalbJACeTH]l, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmMaJl, [eJUII0103a, AMUHOYKCYCHAs KUCJI0TAa), UWUTFOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXJy HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIUN ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX NEPEepadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTA
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUHN (HaOJIOACHUE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOIaTh TIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
OCYJI0OM U JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe TMpaBHiIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSAMHU IO BBIMOJHEHUIO Ja0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATh XUMHUYECKUM
AKCIEPUMEHT (IIPEBPAICHUS] OPTaHUYECKUX BEILIECTB MNP HArpEBaHUU, MTOTYyUYEHHE
ATUJIEHA W W3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIC pPEAKIHMH OPTraHUYECKUX
BELIECTB, JeHaTypalusi OEJIKOB MpU HarpeBaHHUM, I[BETHHIE pEaKIMu OENKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpuU OOpalieHuu ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEJICTABISATh PE3YIbTATHI
XUMUYECKOTO OKCIEPUMEHTa B (opMe 3amucCH YpaBHEHUN COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



chOpPMUPOBAHHOCTh ~ YMEHHMI  COONIOAATh  TpaBUia  JKOJIOTHYECKH
IIEJIECO00PA3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITCIBHOCTH B IIEISIX
COXPAaHEHHUsI CBOETO 3J0POBBS U OKPYXKAIOIIEH MPHUPOJHON Cpeabl, 0OCO3HABATH
OIMaCHOCTh BO3JICHCTBUS HA JKWBBIC OPTaHU3MBI OIPEACTIEHHBIX OPTraHUYCCKUX
BEIIeCTB, TOHUMasi cMbica Tokazatens [1JIK, moscHATh Ha mpuMepax CIoCOOBI
YMCHBIIICHUSI ¥ TPEAOTBPAIICHUS WX BPEIHOTO BO3JICHUCTBUS Ha OpraHU3M
YeJI0BEKa,

TUIsT OOYJaroNIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHWS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CHENBIX M CHAa0OBHUIASIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nisg 3anucu XuMHUYECKUX

dbopmy.
11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOCHUSI Kypca «OOmmas W HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPA, POJM XHUMHUM B ITIO3HAHUU SBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIS pEIICHUs TPAKTUUECKUX 3a/1a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U TPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHMH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIAraloIye MOHATUS (XMMHYECKUN BSJIEMEHT, aToM, u30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEICHb OKHUCJIEHUS, XUMUUYECKAs CBS3b
(koBajieHTHas, HOHHAs, METAJITNYECKasi, BOJOPO/IHAs ), KPUCTAJIIMYECKas PeIIeTKa,
TUNBl ~ XUMHUYECKUX  pPEaKIWi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJIEKTPOJINTUYECKAs JAUCCOLUMAIMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuy, XUMHUYECKOE DaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJUTUYECKON JUCCONUAIM, Nepuoandeckui 3akoH [[. M. Menneneesa,
3aKOH COXPaHECHUSA MAcCChl BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPALLCHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMWH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XMMHWYECKHX SIBJICHUH, (haKTOJIOTHYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIIIUX HEOPraHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYECKOH JESITEIILHOCTH YEIIOBEKA,



c()OPMUPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpHbIE NPU3HAKU IOHATH,
YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIUE ITOHATHS NPH
ONKMCAaHUN HEOPTAHMYECKUX BEIIECTB M UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJMKY IS
cocTtaBiieHUs (OpPMyJl BEIIECTB U ypPAaBHEHUH XMMHUYECKHUX  PEaKIHM,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTAEJIBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbIM ra3, YIJIEKMCIBIM ra3, aMMMaK, raméHas
M3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPEEIATh BAICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, HIOHHAs, METAJJIMUECKasi, BOJOPOJIHAsI) B COEIUHEHUSX, TUII
KPUCTAJUIMYECKON pEmIETKH KOHKPETHOTO BEILIECTBA (aTOMHasl, MOJIEKYJISpHasd,
MOHHAs, METAJIIMYECKAsA), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTaHHMYECKHUX
COCIMHECHUIM;

c(hOpMHPOBAHHOCTh YMEHHN yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPraHWYECKUX BEUIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJaccCy/TpyIine
COEIMHEHUM (TPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbl, OKCHU/bl, OCHOBAHMUS,
KHUCJIOTBI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbBICI MEPUOANYECKOro 3akoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX JJIeMEHTOB |—4 mneprnonoB Ilepmogndeckond CHCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa, WCIONB3Yys MOHATHS «s-, P-, d-
AJIIEKTPOHHBIE opouTanu, «HEpPreTUYECcKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX JIEMEHTOB M UX COEIMHEHUU
1o nepuoaaM u rpynnam llepuoanueckor CucTeMbl XUMHYECKUX 3eMeHToB [l. U.
Meneneena;

c(hOPMUPOBAHHOCTh ~YMEHHUM  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIKE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEP)KIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXKIYy HEOPraHWYECKUMH
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHUE PEAKIHUH I10
pazIMYHBIM IMPU3HAKaM (YUCIY M COCTAaBYy PEarupyrolluX BELIECTB, TEILNIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c()OPMUPOBAHHOCTh YMEHMM COCTaBIISATh YPABHEHMS PEaKUUil pa3InyHbIX
THUIIOB, TIOJIHBIE U COKPALIEHHBIE YPABHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUTHIBAS
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLUUU UAYT 1O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUH, MOATBEPKIAIOLIUE
KAUECTBEHHBI COCTaB pPAa3JMYHBbIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIIIECTB;

chOPMUPOBAHHOCTh YMEHHH  PAaCKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKiuu OT pa3INyHbIX (PAaKTOPOB; XapaKTep CMEIICHNU XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IPOILIECCHI,
JeXKallke B OCHOBE IPOMBIIUICHHOTO IOJIYYEHUSI CEPHOM KHCIOTHI, aMMHaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIIMX HAYYHBIX MNPHUHILMIAX U
AKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOT 0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HUCIOJIb30BAaHUEM
HNOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
OpU XUMHUYECKHX PEaKIUsAX, MacChl BEIIECTBA MM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BELLIECTB, IPEBPALLECHUS U COXPAHEHUSI SJHEPT UM,

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATh MpaBUila MOJIb30BAHUS XUMUYECKON
NoCyJI0M U JabopaTOPHBIM OOOpPYJOBaHUEM, a TAaKXKE TMpaBHiIa OOpalleHus ¢
BELIECTBAMHU B COOTBETCTBMM C MHCTPYKLMSIMHU TIO BBINOJIHEHHUIO JaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOAOPOJa B MPHUCYTCTBUHU KaTaiau3aTopa,
OMpEeNeNeHrue Cpelbl PpPacTBOPOB BEUIECTB C MOMOILIBIO YHHUBEPCAIBHOIO
UHAMKATOPA, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMy HOHHOTO OOMEHa, KauyeCTBEHHbIE peaKkIuu Ha cyib(ar-, KapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1ad I10
teMaM «Metaimey U «HeMeramibl») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEACTaBIIATh PE3yJbTaThl XHWMHYECKOIO OHKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakiuuil U (OpMyIUpOBATHh BHIBOJbI HAa OCHOBE
3TUX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaluu, IHTepHET u ApyTrux);



chOpPMUPOBAHHOCTh ~ yYMEHHMH  COONIOAATh  TpaBUia  AKOJIOTHUECKU
IIEJIECOO00PA3HOTO TOBEACHUSI B OBITY M TPYAOBOW JCATEIBHOCTH B IIEISAX
COXPAHEHHUsI CBOETO 37I0POBBbS M OKPYKAIOIIEH MPHUPOIHON Cpeibl, 0CO3HABATH
OITaCHOCTH BO3ACHCTBHSI HA )KMBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHS |
NPEIOTBPAICHHS UX BPETHOTO BO3JICHCTBUS HA OPTaHU3M UEIOBEKa;

U 00yYaroNIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBS: YMCHHE
NPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIICCTB M
XUMUYCCKUX SIBJICHUI;

JUIA CIIETIBIX M CJIA0OBHIAAIIMX OOYyYaIOIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nisg 3anmucu XUuMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n Kontpoannbie | IlpakTudeckue
NMPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHHYeCKOH XUMHUHU
IIpenmer oprannueckoii xumuu. Teopus
11 CTPOCHHMSI OPTaHUYECKUX COSAUHEHUN A. 3
M. bytneposa
Wroro mo pa3geny 3
Pasnen 2. YriieBoaopoabl
2.1 [IpenenbHbIe yriaeBoOPOAbl — aNKaHbI 2
29 HenpenenbHble yriieBOIOPOIBI: ATKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApomaTH4eCcKue yrieBOI0pOIbI 2
24 [IpupoHBIE NICTOYHUKH YTIEBOAOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Pazgen 3. Kuciiopoacoaep:kaiue opranuyeckue coeJHHeHUs
3.1 Crmpter. @eHomn 3
3.2 Anpneruapl. KapOoHOBBIE KUCTOTHI. - 1
CrnosxHble 3¢upsl
3.3 YrieBo sl 3 1




Hroro no pazneny

13

Pasznen 4. A30Tc0uepmamne OpraHn4e€CKue COCANHCHUS

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro mo pa3aeny 3
Pa3nes 5. BbicOKOMOJIeKYISIPHBIE COeIMHEHHUS

5.1 [Tnactmaccel. Kayuyku. BomokHa 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34




11 KJIACC

Kosaun4vecTBO 9acoB DJIeKTPOHHBbIE
HaunmenoBanue pa3saeioB H TeM nuppoBbIE
Ne n/n P Kontpoabsnbie | IlpakTuyeckue (witcpp )
NMporpaMmbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teoperudeckune 0CHOBBI XMMHU
Crtpoenue aromoB. [lepruonnyeckuii 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 3
sneMeHToB 1. 1. MeHnneneeBa
12 CrtpoeHnue BemecTBa. MHOT0O0OOpasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEaKIINH 6 1 1
Hroro mo pa3geny 13
Pazgen 2. Heoprannueckasi Xumus
2.1 Mertamisl
2.2 Hemetanmnet 1
23 CBs13b HEOPraHUYECKHUX U OPTaHUIECKUX p
' BEILIECTB
Hroro no pazgeny 17
Pa3nea 3. Xumus " ;Kn3Hb
3.1 XUMHA U KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrtpoiabnbie | IIpakTnyeckue f/ll3yqennﬂ :)Iﬁ[()l;l;onaTenbnme
padoThbI padoThI pecype
1 [Ipenmer oprann4ecko Xumuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUST OpraHUYECKUX
2 coenuHeHuit A. M. bByrneposa, e€ 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccudukanum
3 opranuyeckux Bemects. Homenkinatypa 1
(cuctemaTuyeckasl) U TpUBHAJIbHbIE
Ha3BaHUS OPTaHUYECKHUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOECHHUE, 1
TOMOJIOTHYECKUH psif
5 MertaH 1 3TaH — npocTenime 1
NPEeCTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
- OTUIIEH U NPONUIIEH — MPOCTeHIINe 1
NPEICTaBUTENN AJIKEHOB
8 [IpaxTuueckas padora Ne 1. «[lonyuenue 1 1

STHJICHA U U3yYCHHE €TO
cBorictBylIpodopuenranms:




Anxanuensl. byraguen-1,3 u

9 metunoyraauen-1,3. [lomyuenue
CUHTETHUYECKOI'0 KaydyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTMUYECKUH psil. ALETHIIEH —
MPOCTEUILNN TPEACTABUTEID AJTIKKHOB

11 Brluncnenus 1o ypaBHEHUIO XMMUYECKON
peaKkuuu

12 Apenbl: 6eH3011 1 TOTyod. TOKCHYHOCTD

13 I'eneTnueckas cBsA3b yIriIeBOAOPOJOB,
IPUHAUISKALIMX K PA3IMYHBIM KJlaccaM
[IpupoaHble HICTOYHUKH YIJIEBOAOPOIOB:

14 NPUPOHBIH ra3 U MOMyTHbIE He(TIHbIE
ras3sl, He()Th U MMPOAYKTHI €€ TIepepadoTKU
IIpupoaHbIE ICTOYHUKH YTIIEBOJIOPOIOB:

15 NIPUPOIHEIN ra3 U MOIyTHBIE HePTIHBIE
rasbl, He()Th U IPOAYKTHI €€ IepepadoTKU

16 KonTpomnbHas pabota mo pazaeny
«YTIIeBOIOPOIBI»

17 [IpenenbHble 0THOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJI. BogoposiHas cBs3b

18 MHOroaTOMHBIE CIUPTHI: STUIEHIJIUKOJIb U
TJIMLEPUH

19 @DeHoI: CTPOSHHE MOJIEKYJIbI, PU3UUECcKue

U XUMHYECKHE CBOﬁCTBa, IMPUMCHCHHUEC




Anpaeruapl: GopMaIbIeTu I |

20
aneTanpaerull. AueToH

21 OnHOOCHOBHBIE TIpeIEIbHbIE KAPOOHOBBIE
KUCIIOTBI: MypaBbUHAs U YKCYCHAsI

22 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOU KHCIIOTBD»
CreapuHOBas ¥ 0JIGMHOBAsA KUCIIOTHI, KaK

23 IPECTaBUTEIIN BBICIINX KApOOHOBBIX
KHCJIOT

24 MBpL1a KaK COoJI BBICIINX KapOOHOBBIX
KHCJIOT, X MooILee JieiicTBre
CrnoxHuble 3(hupbl Kak MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ['MIpOIN3 CIIOKHBIX
3¢upoB

26 JKupsl: Tuaponu3, NpuMEHeHue,
Ouosoruueckas poJib KUPOB
VYrieBoibl: coCcTaB, KiacCUpUKAITHSI.

27 Baxneiimue npencTaBuTeNn: IiIr0K03a,
bpyxTO3a, caxapos3a

o8 Kpaxman u riesunon03a Kak IpupoHbIe
HOJIMMEPHI
KonTtponbHas pabora no pazzaery

29 «Kucnopoacoaep:xaiiyre OpraHu4eckue

COEIUHEHUD

30

AMMHBI: METHJIAMHUH U aHWINH




AMUHOKHUCIOTHI Kak aM(pOTepHbIe

31 OpraHUYECKUE COCAUHEHUS, UX 1
ouojoruueckoe 3Hayenue. Ilentuabl

32 benku kak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

33 OCHOBHBIC ITOHITUS XHMUH 1
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN

34 OCHOBHBIE METOILI CHHTE3A 1
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM.
[InacTtmacchl, KaydykH, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I1O 3

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IIpakTH4eckune
padoThI

Jlara
H3y4eHust

JIeKTPOHHbIE
nupposbie
o0pa3oBare/ibHbIE

pecypcsl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnoanueckui 3akoH u [lepuoguueckas
CHUCTEMa XUMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX 3JIEMEHTOB M UX COCIMHEHHH 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTHU HAYKU

CrpoeHnue BemecTBa. XMMHUECKas CBA3b, €€
BU/Ib; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBs3U. BoopoiHas cBsA3b

BasieHTHOCTB. DNEKTPOOTPUIIATENBHOCTb.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOECHHUS

[TonsATHE O AMCIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBast 105151 BENIECTBA B paCTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX coeTuHEeHM. | eHeTnueckas
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHMYECKO U OpraHN4ecKOi XUMHUU.
3aKOH COXPAaHEHHUS MacChl BELIECTB; 3aKOH
COXpaHEHHUS U IPEBPAILICHHS SHEPTUH PH
XUMHYECKHUX PEaKILIUIX

Cxopoctb peakuyu. OOpaTuMble peakIuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckast padora Ne 1. «Bnustaue
pa3MyHBIX (aKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKLINM»

11

DnekTponuTrdeckas nucconuanus. [lonarue
0 BoJiopoiHOM mokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE
peakuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB U pacTBOPOB COJIEH

13

KonTtponbHas pabora no pazzaeny
«Teopernyecknue OCHOBBI XUMUM

14

Mertamibl, ux nosnoxkenue B [lepuoanyueckoit
cUcTeMe XUMUYecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pU3NYECKHe CBOMCTBA
METAJIJIOB




15

CnnaBbl METAIIIOB. DJIEKTPOXUMUYECKUH Psifg
HaNpsDKEHUH METajIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HaTpUid, KaJaui, KalbIUi, MarHuu,
AQITIOMHUHHI ) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHMHUYecKre CBOMCTBA IIMHKA, JKelie3a U UX
COEqMHEHNN

19

[IpakTuueckas paborta Ne 2. "Pemenne
AKCIEPUMEHTAJIBHBIX 33a4 110 TeEME
«Meramib"

20

Hemerannel, ux nojoxxeHue B
[Teproauueckoil cucTeMe XUMHYECKUX
sneMenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnyeckre CBONCTBa HEMETAILIOB.
AJTOTPOIUS HEMETAILIOB (HA TPUMEpE
KHCTIopoJia, cepsl, hocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COEIUHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, (pocodpa u ux
COCIMHEHUN

24

XHUMHYECKUE CBOKCTBA YIIIEpO1a, KPEMHUS U
AX COeINHEHHH

25

[IprMeHeHne BaXKHENIITMX HEMETAJJIOB U UX
COEIMHEHNN

26

O0001eHre ¥ cucTeMaTU3aLus 3HAHUI IO




teMe «HeMmeramiely. Belaucinenus mo
YpaBHEHUSAM XUMHYECKUX PEAKIIMHA 1
TEPMOXHUMHYECKUE PACUETHI

[Tpaktuueckas padbora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJBHBIX 3a1a4 110 TEME 1
"Hemerasl"»

o8 KonTponpHas padoTa mo remam «MeTaibi» 1
u «Hemeramnb»

29 Heoprannueckue n oOpraHu4ecKrue KUCIOTHI. 1
Heoprannueckue u opraHn4ecKrue OCHOBaHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 OpraHUYEeCcKUE CoeMHEHu. [ eneTnueckas 1
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB
Ponb xumuu B o6ecrieueHuN SKOIOTHUECKOH,

31 HSHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHHU MEAUIIMHBI
[IpencraBnenust 06 00MUX HAYIHBIX

32 MPUHIIUIIAX TPOMBIIIIEHHOTO MTOJIy4YEHUs 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MATEPHATIOB

34 XUMHUS U 3[J0pOBbE YENIOBEKA

OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOJANYECKOE OBECHEYEHME OBPA30BATEJILHOTO
MPOLIECCA
OBSA3ATEJILHBIE VUEBHBIE MATEPHAAJBI IS VAEHUKA

OIIMCAHME YYEBHO-METOAUYECKOI'O OBECIIEYEHUA

B cootBerctBuu ¢ TpeboBanusamu @I'OC mpeanonaraercss peaan3aius AeITeIbHOCTHOTO
MOJIX0a K Tpoleccy OOy4eHHs, PAacKphIBaTh Ha MpUMeEpax pojib XUMHH B (hopMUpOBaHUH

COBpeMeHHOﬁ HaquOﬁ KapTUHbI MHUpAa U B HpaKTquCKOﬁ ACATCIIBHOCTH YCIIOBCKA,

JEMOHCTPUPOBATh Ha IpUMEpax B3aMMOCBA3b MEXAY XUMHUEHW U JIPYTMMH €CTECTBEHHBIMU
HayKaMH; OCYIIECTBIIATh IMOMCK XMMHUYECKOH MH(OpManuu Mo Ha3BaHUAM, HJEHTU(]UKATOpaMm,
CTPYKTYpPHBIM (popMysiaM BELIECTB; KPUTHUECKH OLEHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO
MHGpOpMAIINIO, COJIEPKALIYIOCS B COOOLICHUSAX CPEICTB MaccoBOM HH(OpMaluu, pecypcax
WNHuTepHera, Hay4HO-TOMYJSAPHBIX CTAaThsIX, C TOYKM 3PEHHUS]  €CTECTBEHHO-HAyYHOMU
KOPPEKTHOCTH B LEJISAX BBISBIECHUS OHIMOOYHBIX CYXICHUH W (OPMHPOBAHUS COOCTBEHHOM
MO3UIIMHU; MPEICTABIATE MyTH PEIIeHUs IN100aIbHBIX MPOOIeM, CTOSIIUX Mepe]l YeJI0BEYECTBOM
(3KOJIOTUYECKHUX, PHEPreTUYECKUX, CHIPHEBBIX), U POJb XHMHUHU B PEIIEHUU O3THUX MPOOJIEM.
[IpuHnMnuanbHOE 3HAYEHHME MAJS pealu3alldd 3TOro TMOAXO0Ja HMMEeT Haluyue OOJbIIOro

KOJIM4YECTBA BUPTYaJIbHOTO 000pyioBaHus B oOpa3oBarenbHOM pecypce POILL.

[maBHOE B  OCHamieHWHM  OOpa30BaTENBHOTO  MpolEecca C  HCIOJIb30BAaHHEM
oOpazoBarenbHOoro pecypca POIIl — BupTyanbHOe 11a00paTopHOE U JIEMOHCTPAIIMOHHOE
obopynoBanue. BupryanbHOe IEeMOHCTpaIlIOHHOE O00OpYAOBaHHE JOKHO OO0ecIeuynBaTh
BO3MOXXHOCTh HAOJIOZEHMSI BCEX M3y4aeMbIX SIBICHUH, BKIIOYEHHBIX B IpPOrpaMMmy cpenHein
mKonbl.  Mcnonp3oBaHWE  BHUPTYalbHOTO  JTaOOpPAaTOpPHOrO  O0OpPYIOBaHUS  CIIOCOOCTBYET

BBITIOJTHEHHUIO YKCTIEPUMEHTAIIbLHON pabOThI HA JTIOOOM 3Tare ypoka.

IlepeyeHb KOMIIOHEHTOB Y4e0OHO-METOAUYECKOr0 KOMILIEKTa «Xumus. 10 kiracey,

HCIIOJIB3YCMbBIC, KaK B paMKax HOIOJHUTCIBHOIO MOAYJIA MHTCPAKTUBHOI'O BHUACO-YPOKA, TaK U

TPAJUIIMOHHOTO YPOKa B KJIACCHO-YPOYHOI cucTemMe 00pa3oBaHUs:



Xumus. 11 knacc. (6a3oBbiit ypoBeHs). Pymsuruc I'.E., ®enpaman O.I.
Xumus. 11 kinacc. Dnekrponnoe npuioxenne (DVD) k yuebuuky Pyasutuca I'.E.,

denpamana O.I.

Xumus. 10-11 knacesl. Metoauueckue pekomenaauu. ['apa H.H.
Xumus. 10—11 knaccesl. lunaktudecknii Mmatepuaint. Panernkmii A.M.

| Xwumus. 10—11 kmaccrl. 3agaunuk ¢ «nmomontaukom». ['apa H.H., I'abpycesa H.1.
| Xwumwus. Ypoxku B 11 knacce. 'apa H.H.

| Xwwmws. 10 kmace. BuneonemoHcTpaiuy.

?/Inmepuem-pecypcw :

0o MUznmarensctBo «IIpocBemenney» WWW.Prosv.ru

®enepanus THTEpHET-00pa30BaHMs,CETEBOCOOBETMHEHUEMETOIUCTOB

Poccuiickast Bepcust MexayHapoaHOTO mpoekTa CeTh TBOPYESCKUX ydauTeneit it-n.ru

O  Poccuiickuii obieobpasoBarensHblil [Topran www.school.edu.ru

Enunas xomtexuus 1udpoBeIx 00pa30BaTeIbHBIX PECYPCOB

www.school-collection.edu.ru

IHAKET OHEHOYHBIX MATEPUAJIOB U KPUTEPUU OLIEHUBAHUA
IO NPEAMETY «XHUMMUS».

KOHTpOJIbeIe HU3MEPUTEIbHBIC MaTEPUAJIbI

[IpenioKeHHbIE TUIIBI U IPUMEPHI 3aJaHUN:

— OPHUEHTHUPYIOT yUYHUTElNs B JAHAa30HEe KOHTPOJbHBIX W3MEPHUTENbHBIX MAaTEpPHAJIOB IO
Kypcy, TOMOTaloT  pa3HOOOpa3suTh  33JaHUs  TPEHUPOBOUHOTO,  KOHTPOJIBHOTO U
JIOTIOTHUTEIBHOTO MOJyJIeH, KaK MHTEPAKTUBHOTO BUEO-YPOKa, TaK U TPAJAULIMOHHOTO ypOKa B

paMKax KJIacCHO-ypOYHON CHCTEMBI;


http://www.prosv.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/

— YUHUTBIBAKOT BO3MOXHOCTH YCBOCHHA  MaTcpHalia, C TOYKM 3pCHUA €TI0

muddepeHManuy Il pa3IMyHbIX KaTeropuil OOydYaroUIMXCs, Pa3sHOrO YPOBHS H3YYCHHUS

npeamMeTa, BO3paCTHBIX oco0eHHOCTEH MJIaAIIHUX IIKOJBHHUKOB, @ TAKXKC MOTUBAIlTMUOHHOI'O 1

MICUXOSMOIIHUOHAJIBHOT'O KOMIIOHCHTOB YPOKOB;
— IIO3BOJIAIOT OTpa6aTLIBaTB HaBbIKH, 3aKpCIUIATH  IIOJYYCHHBIC 3HAHHUA U
KOHTPOJHUPOBATH PE3YJIbTAThL O6y‘-ICHI/I$I, KaK B XOJ€ KaKA0I'0 YPOKa, TaK U B paMKaxX UTOTOBOI'O

ypOKa 110 MaTepuaiy pasjena.

Tunsl TpeHa)kepOB U KOHTPOJIBHBIX 3aJaHUH IIPEJICTABICHbI B TaOIHLIE.

Tabauya

Tunbl TpeHaKepOB M KOHTPOJIbHBIX 32IAaHUI MPeACTABJIEHbI B TA0IHIIE

Ne Tun 3a0anusn Xapaxkmepucmuxka
1 Ennnnuneii MHO>KECTBEHHBIN OO0yyJaroIuiics T0JIKEeH BEIOpaTh OJIUH WIH
BEIOOP HECKOJIBKO  TNPAaBUJIBHBIX OTBETOBU3

MPENIOKEHHBIX BapHaHTOB. OTBET MOXKET

coJiepKaTh TeKCT (¢ popmynamu), GopMyIbl,

n300paXeHUs1 WM TEKCT ¢ M300pakeHHEM,

ayamo.

3ananue eekozo yposus (B) cnoxHocTH:
Pacrnipenenure mo kmaccaM (OKCHIBI,

KHCJIOTBI, COJIM, OCHOBaHM);

a) XJIOpUJ HATPHS

0) TUAPOKCH] MarHUS

B) OKCHJ KaJIbITUS

T') cepHas KACIoTa

3amaaus cpeoneeo yposus (b) crnoxxHOCTH:

Oxcuo yunka pearupyer ¢




1) kucnopoaom

2) Bomoif

3) THOPOKCHIOM KajIHs
4) CONSTHOM KUCIOTO#

5) KpeMHHEBOI KHMCIIOTOM

6) okcHIOM HATpUsI

3amanus Gvicokoco yposHs (A)

CJIOKHOCTH:

B npobupky ¢ pactBopoM conu X m1o0aBuiIH
HECKOJIBKO Kamesb pacTBopa Bemiectsa Y. B
pe3yibTaTe peakiuy HaOJII0 1A BbIICIICHUC
OecuBeTHOro rasza. M3 mnpemiokeHHOTro
nepeyHs BbIOepuTe BemecTBa X U Y,

KOTOpbIE MOTYT BCTYyINaTb B ONMCAHHYIO

27




peakuuIo.

1) NaOH

2) HCI

3) Cu(NO3)2

4) NaS03

5) K2SiO3
Bri6op JNIeMeHTa 3| Ilpu BBIMIOJIHEHUH ~ 3TOTO 3aaHus
BBINAJIAIOIIETO CIHMCKA [I0JIb30BATEIII0  MPEIJIAraeTcst 3aI0JTHUTH
NPOIYCKH B TEKCTE, BHIOPaB OIUH W3
BapHaHTOB OTBETOB, IPEICTABICHHBIX B BUAE
BBINAJAIOUIETO CIHUCKA. 3aJaHHE COICPXKUT]
TOJIBKO TEKCTOBYI0  MH(OPMAIHIO u

(bopMyIIBL.
YcraHoBneHue cootBercTtBui| IlomapHoe COCIMHEHUE 00BEKTOB,
MEX/1y 2JIEMEHTaMH JBYX MHOKECTB pacroioKEeHHBIX B CTOJIOUK. 3ananue

npejCcTaBasieT co0Oi OJIOKH TEKCTa W
WLTIOCTPAIIMH, PACIOI0KEHHbIE B B3
croibma. MoxeT BKJIIOYAaTh OJIOKU HE
CofIepIKaIIie

IIpaBHUJILHOT'O OTBCTA.

ITons30BaTEND, COEIIUHSIS TOYKH,
yCcTaHaBIUBAeT COOTBETCTBUA. COCUHSIOTCS

00BEKTBI B COCeIHHMX cToiOmax. Crojberr
MOXKET UMETHh 3aroJIOBOK. BapI/IaHT OTBETA

MOXETCOAEPKATHTEKCT,(HopMYyITy,

n300pakeHne WIN n300pakeHne ¢
MOJIITUCHIO, ayHO

Pebyc — cooTBeTcTBHE [Tomapuoe COEIMHEHHE 00BEKTOB,
PaCIOI0XKEHHBIX XaO0THYHO. 3aganmue]
MIPEACTABIISIET coboit M300paKeHHS,
pacHoJIOKEHHBIE  XaOTHYHO. Mosxer
BKIIIOYaTh JIUIITHAE M300paKSHHS.
[Tonp3oBaTenb,  COCHAMHSISA TOYKH  Ha




H300paKCHUAX, YCTaHABIIMBACT
COOTBETCTBUSL. Coeauusrorest JTI00BIE
00BeKThI. BapraHThl OTBETOB IO YMOITYaHUEO

MEPEMCIINBAIOTCA

JlobGaBneHue

M300paKCHHUSIM

HOAITACEN

K

3agaHue MOKET OBITh MPEJCTABICHO IBYMS
crocobamu:
- OJTHO obmiee m300pakeHWE, Ha
KOTOPOM TOJIb30BATEII0 HY)KHO Pa3MECTHUTh
HaJAMKUCH (TEKCTOBBIC TAHHBIC);
- OT/eJbHBIC CaMOCTOSITEIIbHBIC
N300paKEHHS, K KOTOPBIM IOJH30BATEIIO
HEOOXOTMMO mo100paTh TTOJIITICH
(TexcToBbIe NaHHEIE). JlomycKkaeTcss HamTu4me
HCMpaBWJIbHBIX BapUaHTOB HOI[HHCCP'I JJIA

MepeTacKUBaHUS

IloxcranoBka

MIPOIYCKH B TEKCTE

3JICMCHTOB

B

IIpu BBIMONMHEHMH 3aaHisl  Ha BCTaBKY]
JJIEMEHTOB B TEKCT (meperackuBaHuE)
yyaremycs npeasaraeTcs Pa3sMecTHTh
NpeAIOKEHHbIE  BapUaHTBl ~ OTBETOB B

npormyck B Tekcte. COAEpKUT TOIBKO
TEKCTOBYIO UH(POPMAILTUIO (6e3

u3zo0paxenuii).  Jlomyckaercs HaJTN4HE]

28



HENPAaBWJIBHBIX ~ BAapUAHTOB  OTBETa IS
MepeTacKUBaHUS (Harmpumep,
MEePETACKUBAHUE JIBYX BAPUAHTOB OTBETOB U3

TPEX MPEITIOKESHHBIX )

TloxcranoBka DJIEMEHTOB

MPOITYCKH B TaOJIHILIE

H

IIpn BbIIONIHEHWM 33JaHHAS HA  BCTaBKY
JJICMEHTOB B Tabmuiy  (TIepeTacKuBaHUC
ydaniemycsi — Ipeasiaraercs Pa3MECTUTH
MpeJIOKEHHBIE BapUaHThl OTBETOB B
HE3aIlOJIHEHHbIE  g4eiiku Ta0aumel MoxkeT]

COJICP)KaTh KaK TEKCTOBYI HH(OPMAIIMIO,

tdopmynbl, Tak wu uzoOpakenus. He
JOIMYCKAeTCsl HAJIMYUE JIMIIHUX  BapUaHTOR

OTBETA AJId NE€PETACKNBAHUA

Kpoccropn

I[lpu  BeIMONHEHWH JAHHOTO  3aJlaHus
H0JIB30BATEIIO npejiaraeTcs 3aHecTH
OTBETHl Ha TIPEIJIOKCHHBIE BONPOCHI B
MyCThIE SUSHKH KpoccBopaa. BBoa oTBeTORB
OCYIIECTBIISIETCSI C IMOMOIIBIO TTOJICTAHOBKH
OyKB, PacIoIOKEHHBIX 0] KPOCCBOPAOM
KpoccBopn He MokeT copepkats Oonee 10

CJIOB

CoptupoBka JJIEMEHTOB

KaTeropusiM

110}

[Ipu BBIIOTHEHWM 3aMaHUA  «COPTHUPOBKA
JJIEMEHTOB I10 KaTEeropusM» (3aI0THEHNE
TabJIMIIBI) yyamemycs MIpeJyIaraeTcs
pa3MECTUTh  MpEIOKEHHBIE BapHUaHTHI
OTBETOB TI0 HECKOJBKHUM KOJIOHKaM IO
yKazaHHOMY Kputepuio. He momyckaercs
HaJIM4YUe JIMIIHUX BapUaHTOB OTBETA JJIs
neperackuBanud. ONWH U TOT e BapuaHT
OTBETa HENb3s MIEPETaLUTh B IBE MU 00Jee
KOJIOHKH OJTHOBPEMEHHO. Kononky

00s13aTeNBHO JOJDKHBI UMCTB 3aroJIOBKH

10

Boccranosienne

PaccranoBka OJIEMCHTOB 110 MOpAAKY.




IMOCJICAOBATCIIbHOCTH OJICMCHTOB

TOPHU30HTATLHOE / BEPTUKAILHOE

3amanue MIPEACTaBIACT JIIEMEHTHI,
pacmoioKeHHble 0pye 3a Opy2oM B CTPOKY]
(TOPU3OHTANIBHO) WM OOUH HOO OpyeuMm B
cronben; (BepTukanbHO). [loip3oBatens,
MEHSIsI WX ~ MeCTaMH, yCTaHaBIIMBACT]
MpaBWIbHBIN TOpsiIoK. B 3amanuu MoxeT
OBITH HECKOJIBKO ITOCIIEI0BATENHHOCTEN -
HECKOJIBKO CTPOK MK cTononoB. Conepxarh
MOYXeT KaK TeKCTOBYIO HH()OpMAIINIO, TaK U]

(hopMyITBI U H300pAKEHUS

11

Mo3anka

[Ipy  BBINONHEHHUH JaHHOTO  3a/IaHus
yJalmemycs —mpeiaraercs  codparh u3
Mpe/ICTaBIeHHBIX qacted - (aiinon
m3obpaxkenue. Ilpu 3amycke 3amaHus

IMOJIB30BAaTEIIO MPEACTABIICHBI IBC obactu

creBa ABTOMATHYECKH  TEepPEMENIaHHBIg
¢aiimer,  crnpaBa - obmacth coopa
N300paKeHHsI. U3zoOpakeHne MOXKeT

cocTosATh He Oonee yeM u3 12 ¢aiinos. [1pu
KITUKET0JIb30BaTestHadaii,oH
MMOBOpAYMBaETCs Ha 90° . Bce (haitmsr
HEOOX0IMMO COEIMHHUTB APYT C IPYTOM TakK,

YTOOBI CI0KUIIACH KapTHUHKA. B CJIydac cCin
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(aitn COETMHEHEI BEpHO, OHU

[PUMarHU4UBaIOTCS APYT K APYTy

12

IlonuepkuBanue,

SJICMCHTOB

3a4CPKUBaHUC

[lpy  BHINONHEHMH  JTAHHOTO 3a7aHus
MOJIB30BATEINII0  TIPEUIAraeTcs MOJUYePKHYTh
WIH 3a4epPKHYTh AIIEMEHTB,|
YIOBJIETBOPSIOINE YCIOBHIO  3ajaHusl,
BbIOpaB OJIOK C 4YepTOW W BBIICIUB]
HEoOXoMMbIe  3eMeHThl OTBETBI  MOTYT]
OBITH TIPEICTAaBICHBI B BHUAE TEKCTA HIIH
¢dopmyn. Heobxomumsbie Asst MO q9epKUBaHUS
/ 3a4epKUBAHUS AIICMEHTBI MOTYT]
HAaXOJMUThCS KaK BHYTPH TEKCTa, TaK U B
Hadane abzama. Bo m3bexaHue MmoICKa30K|
MOJIB30BATENb JTOJDKEH UMETh BO3MOKHOCTH)
HOIYEPKHYTD / 3aUepPKHYTh KaK MPaBUIbHbBIC

OTBCTbI, TaK U HCTIPABUJIbHBIC.

13

Brinenenue nisetom

[lpy  BBIONHEHWH  JTAHHOTO 3a/1aHNS]
TIOJIE30BATEITIO npeularaeTcss  BBIICIIHTH
IIBETOM  DJIEMEHTHI, YIOBIIETBOPSIIOIIINE
YCIIOBUIO 3aflaHusi, BBIOpaB ONOK (
HEOOXOIUMBIM IBETOM H  BBLICIUB
HeoOXomuMble AneMeHThl. OTBETHl MOTYT
OBITH TIPEACTaBJICHBI B BHIE TEKCTa WIIN

(hopMyIT I U300paKEHUI.

14

dunsop -

KPOCCBOP/I

AHTIIMHACKUIN

Brigenenue crnoB nserom. [lpu 3aITyCcKe
3aJaHds  TIOJB30BATEII0 TIpeCTaBIeHq
TabmmIa, 3aroJTHEeHHAs OyKkBamu.
VYyamemycs MpejjiaraeTcsi  HaWTh 1
BBICTTUTh OJHUM WJIA HECKOJIHKUMU (B
3aBUCHMOCTH OT 3aJIaHUs) I[BETAMHU CJI0Ba 10
TOPU30HTAJIU U BEPTUKAIU. MaKkcUMalbHBIH

pasmep Tadauipr 10x10.

15

Bgon C

KJIaBUATYpHI

HpI/I BBIIIOJTHCHHH 3aJJaHHA HAa BIIMCBIBAHHUC




MMPOMYIICHHBIX 3JICMCHTOB B TCKCTC

YYaIIUHCs CAMOCTOSITEBHO (POPMYIIUPYET Ul
3allUCHIBACT  TPABWIBHBIA  OTBET WITH
3aMOJHSET MPOMYCKU B TEKCTE CIOBOM,|

CJIOBOCOYECTAHUECM HJIN YHUCJIOM.

16

ABTOMAaTHYECKHU 3aIO0JHICMBIN

KPOCCBOPJ

3aaHue mpeiaracT y4JaruMmcsi OTBETHTh Ha
BOIIPOCHI, B PE3YJIbTATE MPABUIILHBIX OTBETOB
ABTOMATHYECCKH OTKPBIBAIOTCS  CJIOBA B
KpoccBopjie. Bonpockl B 3a7aHUU MOTYT
COJICP)KaTh KaK TEKCT, TaK U (OpMYIy,
n3o0paxkenue.  MaKCUMalIbHOE KOJIMYECTBO,
BoIpocoB - 10. Bce Bompock! B KpOCCBOPIE
JIOJDKHBI OBITH OTKPBITOTO THTIA (BBOJ] OTBETA
C KJIaBHATyphl), OTBETOM Ha KOTOPHIC
JIOJDKHBIOBIThIIEIBICUrCIIa. [ Ipu
HENPaBUIHLHOM OTBETE Ha BOIIPOC - CJIOBO B

KpOCCBOPAC HE OTKPLIBACTCA

17

CwMmexHbIi rpad) (aBTOMaTHYECKH

3aIOJTHAEMBIN)

3ananue IpeaiaraeTt MOJIb30BATEITIO
OTBETUTh Ha BONpPOCHL. B pe3ynbTarg
IMPAaBUJIBHBIX OTBETOB I1OJIL30BATCI/Ib YBUAUT
PHUCYHOK. ITpn 3aITycKe 3aJjaHu
MI0JIb30BATENIb BUAUT pabodylo 00sacTb, B
JEBOM  4YacTH  KOTOPOH IIpEICTaBIICHb]

3aJlaHuA, a cripaBa - MHO>KECTBO

30



MPOHYMEPOBAaHHBIX  TOYEK. Konmuectso
BOMpOCoB - He Oonee 20. Bonpock! B 3agannu
MOTYT COJAEpaTh TEKCT WU (popMyidy H
MOTYT OBITH TOJIBKO OTKPBHITOTO THITA (BBOJI
OTBETAa C KIIABUATYPhI), OTBETOM Ha KOTOPHIE
JIOJDKHBL ObITH 1enble uucna. [locme
BBIMIOJIHEHHSI BCEX 3aJlaHuld, Mporpamma
aBTOMATHYECKH TOCIIEI0BATEIIHHO COCTUHHT
JMWHUSIMA ~ TOYKH, HOMepa KOTOPBIX

COOTBCTCTBYIOT BIIMCAHHBIM OTBETaM

18 JlenTa BpemeHu [Tpu 3aITyCKe 3aJlaHds  TI0JIH30BATEIIO
BBIBOJIUTCS BpEMEHHAs Kaga c
HAaHECEHHBIMU Ha HEE aTaMu, 1aTbl MOTYT
COITPOBOXAATHCA MOAIIUCAMU,
KOMMeEHTapusMU. Ilox BpeMeHHOH IKanon
HaXOATCS N300pakeHUsI, TEKCT, UIIA TEKCT C
M300paKEHUSIMU CHUMBOJIM3UPYIOLIUMU
onpeaesieHHbIE UCTOPUYECKUE  COOBITHS,
OIIOXH, JaThl. CYTL 3aga4y - MpaBUJIBHO
pacrpenenuTh COOTBETCTBYIONTUE DIIEMEHTHI
HA  BpPEMCHHOM IKaie. KomnmaecTtBo

AJIEMEHTOB I pa3MelieHus - He 6onee 10

21 KacTomublit uHTEpaKTUB TpeHaxkepbl 1O PEIICHUID  XUMHUYECKUX
3a1ay, 3aJaHusl Ha BBIBOJ, XUMHUYECKUX
¢dopmyn, TtpeHaxkep mno Ilepuogmdeckoit
cucreMe xumudeckux snemeHto J[.U.

Menneieena.

[Tpu 3TOM B KaXXAOM Ypoke 3amaHuil Tuna 1 gomkHo ObITh He 6omee 20% OT yucna Bcex
3a/IaHki (TeCTOBBIX BOMPOCOB), 3a1anuii ThmoB 2, 3, 5, 6, 7, 9, 10, 12, 13, 15, 21- ne 6osee 30%
" 3aganui tTunos 4, 8, 11, 14, 16, 17,18- e menee 50%. HeoO0xoamnmo UCIionb30BaTh HE MeHee 7
pa3IUYHBIX BUOB 3aJlaHUN THMA interactive-question u He MeHee 10 pa3IMYHBIX BUIIOB 3aJaHUI

OCTaJIBHBIX THUIIOB.



JUia Kaxkaoro BuAa 3alaHUN IpPeSyCMOTpeHbl Iu(p(epeHLIUpOBaHHbIE 3aJaHus s
Pa3IMYHBIX KATErOpUil IIKOJIBHUKOB KaK MUHHUMYM TpPEX BapHUaHTOB: CIOKHOTO (A), cpeaHei
cinoxuoctu (b) m nerxoro (B). Jns 3amanus tuma 1 mpuBeAeH NpuUMep TaKUX 3aJaHUM.

JuddepeHurpoBaHHbIN MTOAXO TOJKEH COONIONATHCS U TSl IPYTUX TUTIOB 33aJaHHM.
O KOHTPOJIBHBIX H3MEPHUTEJIbHBIX MATEPHAIAX, IPEACTABICHHBIX B
NMeYaTHBIX Y4eOHBbIX MOCOOusX Kypca «Xumus. 11 kirace»

B pamkax peanusanuy TpEHUPOBOYHOI'O, KOHTPOJIBHOIO U JONOJIHUTEIBHOIO MOYJIS

5
WHTEPAKTUBHBIX  BHUJICO-YPOK® , & TAKXKE€ B YCJIOBHUAX TPAAMIMOHHOIO ypOKa IPEIIararTcCs
Bo3MOkHOCTH YMK «Xumus. 11 knacey». Hanpumep, B METOIMYECKOM anmnapare KaxJ10Hd TeMbl

y‘le6HI/IKa «Xumus. 11 kiace» nMeroTcs 3alaHus AT OCYIICCTBIICHUA KOHTpOJ'ILHO-OI.[CHO‘IHOﬁ
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JCATCIIBHOCTH. 3az[aH1/m 1 OCYIICCTBIICHHUA MOCATCIBHOCTH B pPAaMKaxX TPCHHUPOBOYHOIO U

KOHTPOJIBHOI'O MOJIyJIEH YPOKOB MpeAJiaraeT psiji eYaTHbIX y4eOHBIX MOCOOUH.

IleyaTHbIe yyeOHbIE MOCOOUSA M MX KPATKHE XaPAKTEPUCTHKH:

i

AM. Panenxuii. lunaxkruaeckuit marepuan 10-11 xi. M: [Ipocsemenue 2011
T.

Oc00eHHOCTH OPraHN3alMU KOHTPOJISA 10 Y4eOHOMY KypCY «XUMHUSD).

J171st KOHTPOJIS ¥ OIICHKU 3HAaHUW U YMEHUU 10 y4eOHOMY Kypcey «XHUMHs» B YCIOBUAX
JUCTAHIIMOHHOTO OOYUYEHHUSl HCIONB3YIOTCS PA3JIMYHBIE MHUCHbMEHHBIE PabOThI, KOTOPHIE HE
TpeOyIOT pa3BepHYTOr0 OTBETAa C OOJBIINMH 3aTpaTaMH BPEMEHH, a TAKKE CaMOCTOSITEIIbHbBIE
MpaKTUYeCKHe paboThl ¢ KapTaMu, MpudopamMu, MOAEISAMH, JTa0OPaTOPHBIM 00OPYTOBAHHEM.
dopma KOHTPOJIBHBIX M3MEPUTENbHBIX MATEPUAIOB JOJKHA KOPPEIHUPOBATH C aKTYyalbHON
(hopMOil KOHTPOJIBHBIX H3MEPUTENbHBIX MaTEpHUaliOB, HCIONb3yeMbIX B paMKaX HTOTOBOU

aTTcCTalluu 110 (I)I/I3I/IKC B paMKax €IUHOI'0 roCcy1apCTBEHHOI'0 9K3aMCHaA.

[Ipu nucemennou nposepke 3HaHUI MO NMPEAMETY HUCIOJIB3YIOTCA TaKUe KOHTPOJIbHBIE
paboThl, KOTOPBIE HE TPEOYIOT MOJTHOTO, OOCTOATENILHOTO MUCHEMEHHOTO OTBeTa. Bee 3amanus
1enecoodpasHo AuQepeHupoBaTh MO YPOBHSM CIOKHOCTH (0a30BbIii, MOBBIIICHHBIN U
BBICOKHI{), YTO TO3BOJIUT OOYYAIOIIUMCS BBIMONHATH UX C YYETOM CBOUX WHIMBUIYaJIbHBIX

0COOEHHOCTEN.

Crneunduueckoit popmoit KOHTPOIIS SABISIETCA paboma ¢ npubopamu, 1abopamopHbim
obopyoosanuem, mooensmu. OCHOBHAS 1EJIb 3TUX MPOBEPOUYHBIX padOT: ONpeesIeHne YPOBHS
pa3BUTHUS  YMEHMHM  IIKOJIBHMKOB  paboTraTh C  O0OpyIOBaHHMEM U MPOBOJIUTH
AKCIIEPUMEHTAJIbHBIE MCCIEIOBAaHUS B YCIOBUSX BHPTYaJbHOM J1abopaTOpHH, IUIaHUPOBATH

Ha0JII0/IEHNE WU OTIBIT, BECTU CAMOCTOSITENIbHO MPAKTUYECKYIO paboTy.

3a1[aHHe MOXET CUHTATBCA BBIIIOJIHCHHBIM, CCIH 3aHI/IcaHHLII\/'I/BBI6paHHBII‘/’I OTBET
COBIMAAACT C BEPHBIM OTBCTOM. 3a11aH1/151 MOTYT OLOCHHUBATBHCA KaK 1 6aJ'IJ'IOM, TaK ¥ OOJIBIIIUM
KOJIMYCCTBOM B 3aBUCHMMOCTH OT YPOBHA CJIIOXHOCTH 3aJaHusd, OT KOJIMYCCTBA

BBG[[GHHBIX/BBI6paHHBIX OTBCTOB, OT THUIIA 3aaHUA.



