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I[. MIOACHUTEJIbBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNoXkeHu «Ctparerum pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanuu Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3alMK, SBISETCS HEOTHEMJIIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YellOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanuzyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJIEpKaHHE M TOCTPOCHHE KOTOPOro OIpEeIeSCHbl B
nmporpaMme 10 XHMHUU C YY4ETOM CHenuu(PuKd HAyKd XUMUU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1ero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIHLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMY MPUMECHECHHUS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
obOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOTHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomiuMu — nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKONW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMbI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedyrBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XHMMHHM BEIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUH, a TakkKe€ Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[lonx HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCcTHOCTH, B Kypce «OOmmas u HeopraHUYecKas
XUMHSD) O0OyYarolMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroiei 10 0OBACHSIONMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JjonosHsAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XMUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
IPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHrEe y OOy4YalOIIMXCd MHPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €JIMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUHA IyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKUX MpoOeM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M TOCTPOEHUS TMpeAMeTa MNpeAyCMAaTpUBAIOT  (POopMUpOBaHUE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBUMH, HUMeEIOMMX 0a30Boe 3HAUCHHE JJIs
pa3IMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a u
00paboTku MHpOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, TP OMPEICTICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4eHHUs NpelMeTa HalpaBieHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LIEJIeW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKHX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUud, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMM.

Hapsay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblled CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHON OpraHu3allviy, BIAACIOLIEr0 He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO INOJIYYEHHS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a]1a4.

B cBf3M ¢ 3TUM MpU U3YYEeHUM MpeaMeTra «XUMHS» JOMUHUPYIOLIEe
3HaY€HUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAOIIEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMaALIHH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a Y4eOHOH u
HAyYHO-MTOMYJISIPHON MH(POPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TNPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEHICHUH TI00aIbHBIX MPOoOsieM
paIMOHATBHOTO MPUPOJIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHYECKUX PECYPCOB U
COXPAaHEHUsl TIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCTIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcTecTBeHHO-HayUYHbIE
IpEeIMEThD».

OO11e€ YncI0 YacoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



II. COAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHuYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbIE T0JI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYECKUX BEIIECTB. [omoJyorus, u30Mepus. XUMHYECKas CBS3b B
OpPTraHUYECKUX COECTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KilaccupuKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIINX MPEICTABUTENEH KIACCOB OPTaHMYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPIAaHUYECKUX BEUIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAA. MeTaH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXKJECHHWE B MPUPOJE, MOJyUYECHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTWIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOytaguen-1,3: cTpoeHue, BakHEWIIHNeE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIIEH
— TpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: cocraB, crpoeHue, Qu3nyecKkHe W XMMHYECKHUE CBOMCTBA
(peakiuu rajoreHUpOBaHMUs U HUTPOBAHUS), MOJTYYEHUE U MPUMEHEHUE. Tomyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYeHue u npumeneHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J{elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKUe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHA, aleTAIbJIETUA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (prU3HuecKue M XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kiacca KUCIOT, PEaKIHsl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KuciaoT. [‘maponus
cioxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [lpumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aMMOJCWCTBHE C
rupokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia U
HEeJUTI0I03bl.  PU3nMyecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
IIPOBEICHHE, HAONIOJCHUE U ONHCAHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), mMHOroaroMHbIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHUE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHHA, TaK U TOHITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE OPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XUMUHU

XuMUYEeCKHil 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOWTasH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOJUYECKOTO 3aKoHA U [leprognyeckoil cucTeMbl
xuMmudeckux snueMeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue MepUOANYECKOro 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W IPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccouuanus. CuiabHble U ciadblie a1eKTpoanThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tadaui «Ileprogudeckas cucrema XuMHIeckux djaeMentos 1. U.
MeHnneneeBay, U3ydeHHUE MOJI€NIe KPUCTAJUIMYECKUX PEHIETOK, HAOJIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUU HOHHOTO OOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pEakKUWi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIs1 BEIIECTBAY.

Heoprannuyeckass xumus

Hemerannel. Ilonoxkenne HemeraiuioB B Ilepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [leprnonnueckon cucreme XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMacchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieuyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yI0OpeHwus.

XuMus W 3J0pOBbE YEJIOBEKA: TpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBA3€H TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKo XxuMuM B 11 Kilacce OCyIIECTBISETCS Yyepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, Tak W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(pUKAIMS, TEePUOAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKHUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIE MTOPOIBI, TIOJIC3HBIC HCKOTIAeMbIEC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIL.IVTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHNU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). Hay4dHo-MeTonu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
o0pa30BaHMsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIOININE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW Tpa)KTaHCKOM HIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcsi PYKOBOJICTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LEITOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CLIOCOOHOCTH CTaBHUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTarOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLMOKYIbTYPHBIMH, T1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HaealaMUd POCCUUCKOTO TpaKJAHCKOro OOIecTBa, MPUHATBIMH B OOILECTBE
HOpMaMud U  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOINO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJIEHHS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OMbITa IO3HABATEILHON M MPAKTUYECKON JESITEIbHOCTH
oOyJaroluxcs Mo peai3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YYaIOLUUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAXKEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U MPaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBO)XEHUS K MPOILIECCY TBOpPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IIPUMEHEHUSI XHMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3J0poBOTO U 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBLHOCTH,

NOHUMAaHUsl LEHHOCTH TPAaBWJI HMHIMBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIhCKON
NEATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun U peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
peLIeHUs. BOIIPOCOB PAlMOHAIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJArONpUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO IKOJIOTUUECKOTIO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKPYXKAIOIIEM MHUpE Kak O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aIbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKOM EATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHusl BKIIOYAIOT:

3HaUYMMblE 11 (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TOHATHS, OTPAKAIOITUE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCClIeI0BaHNe, HAOMIOACHHE, U3MEPEHHE, SKCTIEPUMEHT U JApYyTHe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATHUBHBIE), o0ecreunBaoIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATLHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTH 0o0yJaroImmxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEILHOM U COIUAIIBHOM MPAaKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHA y4eOHbIMH NMo3HaBaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHMHUYECKOU
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKLnii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOCKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPaKTUYECKUX 3ajay, IMPUMEHEHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHETa), aHanmM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MpEACTaBIICHHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KadecTBe CpeAcTBa Mpu paboTe ¢
XUMHUYECKON HH(OpMAIMel: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTEMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgiajieHHe YHHBEPCAJIbHBIMA KOMMYHHKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHON ESTEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIIOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHMA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

Ogi1aieHHe YHUBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpe/jlaraéMblii aJIrOpuT™M JACUCTBUU MpHU
BBIMIOJITHEHUM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHH O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pOJIM XUMHUU B TIO3HAHUU SIBJICHUM



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIAEPOIHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIMEe COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMUYECKUE CBEJAEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILEHHON)
bopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHUMUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOEHUID K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TpPUBHAIbHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWIEH, INPOMNWIEH, AalETHIICH,
TWJICHTJIMKOJb, TIUUEPUH, (EeHON, (popmanblaerus, aueTaibIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAsL KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIIr0JI03a, TITUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIEBOJOPOHOIO
Chipbs (He(QTh, NPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI UX TMepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTPaBUIIA MOJIb30BaAHUS XUMUYECKOM
MOCy/IOl U J1abOpaTOPHBIM OOOpYJOBaHUEM, a TaKXe MpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHEM, TWIPEACTABISATh PE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpeabl, 0CO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMECHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUH B TO3HAHUU SIBJICHHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBajieHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTATUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUN U O€30MaCHOM HCMOJIb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpMyJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS COJ/IA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OIpPEAENISITh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJ€HTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHasl, METAJUIMYECKAs ), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa /[,
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpneneeBa, ucnoib3ys HOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COEAMHEHUN
10 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIMH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakimu, U3MEHEHHIO CTEMEeHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEaKlny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUSL, ITPU KOTOPBIX 3TU PEAKLIMM UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (nmpunuu Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOro 3((dekTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1Ta0OpaTOPHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUN C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakuuil u (OopMyaupoBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApyTrHX);



chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIIOMATh  TpaBWja  JKOJOTUUYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABAaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOOBI YMEHBIICHHS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHUIANIUX OOYYaIONMUXCS: YMEHHE HWCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.



IV. TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbubIe yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 6 |
' AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 IIprpoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
’ ux nepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coeJUHeHHs
3.1 Cnuptsl. Oenon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Cnoxuslie 3QUpsI
3.3 VYrieBoanl 3 2
Hroro no pazneny 13




Pa3znen 4. A3oTconeprkamye opranHuyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHN S

5.1 ITnactmaccel. Kayuyku. Boiokna 2
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMUMUYECKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEILIECTB
1.3 XUMUYECKUE PeaKiuu 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHUUECKUX )
’ BEILIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




V. CHUHCTEMA OIEHKHM JOCTHUXEHUSA OBYYAIOIIIMMUCA
IINIAHUPYEMBIX PE3YJBbBTATOB OCBOEHHUA OBPA3OBATEJIBHBIX
ITPOTPAMM HA YPOBHSAX OCHOBHOI'O OBIIEI'O U CPEJHEI'O
OBIIEIO OBPA3OBAHMSA YUYEBHBIN PEIMET «XUMMSI»

Ha ypokax XMMHHM OLIEHMBAHUWIO MOJJIEkKAT Cleayloume crenuduueckue
YMEHUSL:

8bl0e/Isimb CYIIECTBEHHbBIE PU3HAKH OCHOBHBIX XUMUYECKUX MOHATHI;

UCNOIb306aMb TIOHATHS ISl OOBSICHEHHSI OTACTBHBIX ()aKTOB U SBIICHUMH;

6blOUpams OCHOBAaHUST W KPHUTEpUU I KiIaccU(PHUKAlMd BEHIECTB U
XUMUYECKUX PEaKITil;

ycmanaeiueams — NMPUYUHHO-CIIEJICTBEHHBIE CBSI3U  MEXIy O0ObeKTaMu
U3YUICHHUS;

npumeHams B TIPOIECCe TO3HAHMUS IIMPOKO HCIOJb3yeMble B XHUMUHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM (XMMHUYECKUN 3HAK — CHMBOJ DJIEMEHTA,
XuMu4eckas Gopmysia, ypaBHEHHE XUMUYECKON PEaKInn);

npeobpazosevieams MO/ICJIbHbBIE MIPEICTaBICHUS Opu  peuieHuu
y4eOHONO3HABATEbHBIX 33/1a4;

8bIAGNAMb U XAPAKMEPU306amy CYIIECTBEHHBIC TMPHU3HAKA HM3y4aeMbIX
BEIECTB U XUMHUYECKUX PEAKIIHIA;

8bINOJIHAMb PACUETHI IO XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM XUMUYECKUX
peaKkuui;

NIAHUPOBAMb U NPOBOOUMb XUMHUYECKUN dKCIiepuMeHT. [t opranusammu
TEKYIIETO OIICHUBAHMs OOpa30BaTENbHBIX PE3yJbTATOB HA YPOKaX XUMHU MOTYT
MPUMEHSTHCS:

YCMHbILL Onpoc € WCIOJIb30BAHUEM CHUCTEMBl CIELMAIbHO MOA0OPaHHBIX
YCTHBIX BOIIPOCOB;

NUCbMEHHbLI Onpoc Ha OCHOBE CHCTEMBI 33/IaHUN Pa3IMIHON THIIOJIOTHH U
YPOBHSI CIIOKHOCTH JAJII OLIEHKH YCBOEHHUSI OTIEJIbHBIX 3JIEMEHTOB COJIEp>KaHUs
KOHKPETHON TEMbI, B TOM YHCJIE 3aJlaHUi, UMEIOIINX XapakTep «MBICICHHOTO
DKCIIEPUMEHTa», KOTOpbIE TPEOYIOT OT OOydYaromuxcs MPUMEHEHUS 3HAHWA B
HOBOM KOHTEKCTE WJIM JJIsI PEIICHUS] HECTaHJapTHBIX 3a71ad;

npakmuyeckux pabom, TO3BOJSIONIMX OICHUBATh YMEHHUs paboThl ¢
XUMUYECKMUMH BEIIECTBAMH U JabOpaTOPHBIM O0OpYJAOBaHHEM, MPUMEHEHUE
TEOPETUUECKHUX 3HAHHUI Ha MPAKTHKE.

B cuny pa3zHooOpazuss ¢opM M METOJOB TEKYIIEe OIEHUBAaHUE YUYEOHBIX
JTOCTHKEHUI 00yYaroluXxcsi TO3BOJISIET:

— OCYIIECTBIATh AU(PGHEPEHIIMPOBAHHBINA MOIX0] K 00yYaIOIUMCS C LETbIO
BBISIBJICHUST MX CHOCOOHOCTH K TPHMEHEHHWIO 3HAHWW B Pa3IMYHBIX CHUTYAIUSX,
TOTOBHOCTU K CAMOKOHTPOJIIO U CAMOOIICHKE Pe3yIbTaTOB CBOMX JOCTHKECHUIA;



— BBISIBJISITh NPUYMUHBI 3aTPYAHEHUN 00yYaromuxcsi npu padboTte ¢ yueOHbIM
MaTepHaIoM;

— CIeIUTh 3a XOJOM Tporecca oOydeHHs M TI0 Mepe HEOOXOIUMOCTH
ONEPAaTUBHO KOPPEKTUPOBaTh (OPMBI €ro OpraHu3alMHh, OCOOEHHO B YacTH
CaMOCTOATENbHOM MO3HABATEIBHOM 1EITETbHOCTH 00yYarOIINXCS.

TemaTnyeckoe OIEHMBAHWE MPEAMETHBIX  PE3yJbTaTOB IO  XHMHH
HaIlpaBJI€HO Ha KOMIUIEKCHYIO OLIEHKY 3HAHMM M yMEHHI OOydaroniuxcsl mociie
3aBEpILICHUS M3YUYEHUsl OMPEJEICHHOW TEeMbl WM paszjesia yueOHON MporpaMMbl.
OHO TOMOTaeT YUYHUTEII0 ONPEALIUTh YPOBEHb YCBOCHUS MaTepHalia U TOTOBHOCTh
oOy4Jaronmxcs K JaJbHEHIIeMy M3yUYCeHUIO MPEAMETa, a TaKKE CKOPPEKTUPOBATh
00pa3oBaTeIbHbIN NPOUECC A JOCTHKEHUS JTyUIIUX pPe3yIbTaTOB.

OueHnBaHMe YCTHBIX OTBETOB

OnHOM U3 TPaJUIMOHHBIX (JOPM MPOBEPKU 3HAHUN U YMEHUH 00Yydaromuxcs
ABJIAETCS YCTHBIN ompoc. K MeTogaM yCTHOrO KOHTpOJIsSL OTHOcATCA: Oecena,
paccka3 y4eHHKa, OOBSICHEHHWE, KOMMEHTHPOBAHHE TEKCTa Y4YE€OHUKA, UTCHHE
CXEMBbI, COOOIlIEHHE. YCTHBIA OINPOC HCIOJB3YETCS B XOJ€ Pa3IMYHBIX THUIIOB
YPOKOB, Yallle B HaYaJle YpOKa C IeJIbI0 aKTyalu3aluu 3HaHUN, HEOOXOJUMBIX AJIs
U3Y4YEHHs] HOBOI'O TEOPETUYECKOT0 MATEepHUalla, a TAKXKE B KOHIE YpOKa I
MIEPBUYHOIO KOHTPOJISI U 3aKPEIICHUS MOJYyYECHHBIX HA YPOKE 3HaHUM. B KauecTse
OCHOBHOTO HMHCTPYMEHTApUsi YCTHOTO OITPOCa BBICTYIIAET CHUCTEMA BONIPOCOB,
IIOCTPOCHHBIX HA OCHOBE KOHKPETHBIX DJIEMEHTOB COJIEPKAHUS H3YYEHHOTO
MaTepuaia, JJMO0 HOBOrO Marepualna, Mnojjexaliero 3akperieHuto. CoaepxkaHue
BOIPOCOB YYHUTENb OMNPEIENIeT ¢ Yy4€TOM IOJArOTOBJIEHHOCTH O0YyYaroluxcs Ha
MOMEHT U3y4E€HUSI COOTBETCTBYIOLIErO MaTepuaa.

[Ipu oueHMBaHUM YCTHOTO OTBETA OOYYAIOIIErocsl Ha MOCTABJIEHHBIN BOIPOC
1eJ1ec000pa3HO MPUMEHSTH CIEAYIOLINE KPUTEPHH:

OTMeTKa «5» CTaBUTCS MPU YCIIOBUHU, €CITM 00yUarOIIHIACS:

— JaeT MOJIHBIM apryMEHTUPOBAHHBIM OTBET, U3JI0KEHHBIM B ONPEACICHHOU
JIOTUYECKOM NOCJIEN0BATENBHOCTH;

— JIEMOHCTPUPYET IMOHHMAaHUE CYHIIHOCTH COOTBETCTBYIOLIUX XWMHUYECKUX
NOHSTUN, 3aKOHOB U TEOpPHUH, UCMHOJB3YEeT MX BO B3aMMOCBS3H Jsl OOBSICHEHUS
paccMaTpUBAEMBbIX SIBJICHUM U CBOMCTB U3y4aeMbIX BEIIECTB;

— YCIIEIIHO PEANM3YET MOJYYEHHBIE PaHEE 3HAHUS U TOCTPOCHUS BBIBOJIOB
A 0000IIIECHNIA.

OTMeTKa «4» CTaBUTCS NP YCIOBUH, €CITH 00YUYaOIIUNICS

— JlaeT OTBET, JAOINYCKAIOIHUW HEKOTOPblE HETOYHOCTH B TOJIKOBAHUH
CYIIHOCTHU (DaKTOB U SIBJICHUN, O KOTOPBIX HJIET PEUb;

— CaMOCTOSITEJIBHO YCTPAHSAET UMEIOLIMECS B OTBETE HETOUYHOCTH.



OtMeTKka «3» CTaBUTCS MPU YCIOBHUH, €CIIH 00YUaAIOIIUNCS:

— JIa€T OTBET, KOTOPBIN MO COAECPKAHUIO B OOJIBIIEH YacTU yAOBJIETBOPSET
TpeOOBaHMSIM K OTBETYy Ha OTMETKY «4», HO JONMyCKaeT OIMUOKH TIpH
HCIIOJIb30BaHUN TEOPETUYECKOTO M (haKTOJIOTMYECKOT0 MaTepHaa;

— HE JIEMOHCTPUPYET YMEHHMS IO YCTAHOBIICHUIO CBSI3U MEXIY H3YYECHHBIM
paHee U HOBBIM TEOPETUUYECKUM MaTepUaIOM;

— 3aTPYJHAETCS B TOCTPOCHUU BBIBOJOB U 0000IICHUI;

— JTOTMYIIIEHHBIC OITMOKHU HUCTIPABIISAET C IIOMOIIBIO YUUTE]IS.

OTMeTKa «2)» CTaBUTCSA MPU YCIOBUH, €CITU 00YyUaIOIIHICS:

— JIaeT HEBEPHBIN OTBET;

— TOKa3bIBa€T OTCYTCTBHE M 3aKOHOMEPHOCTEM 3HAHUM COOTBETCTBYIOIIUX
TIOHSTHUM;

— HEBEPHO TMPHUMEHSIET W3YYCHHBIC TIOHATUS, 3aKOHBI W TEOPUU JJIs
0OBSICHEHUS pacCMaTPUBAEMBIX SIBIICHHM M CBONCTB U3y4aeMbIX BEIIICCTB;

— 3aTPYyAHSETCA B UCHPABICHUHU JOMYIIEHHBIX OIMIMOOK KaK CaMOCTOSITEIIBHO,
TaK ¥ C TOMOIIbIO YUUTENS.

OueHuBaHMe NMCbMEHHBIX PadoT

B mpakTuke mpemnojaBaHus XMMUU B paMKaxX TEKYIIET0 W TEMAaTHYECKOTO
KOHTPOJISI 3HAaHWA WCIIOJIB3YIOTCS pa3jMYHbIe MHUChbMEHHBIC 3amanus. [Ipu BceMm
pa3Ho00Opa3ny MUCbMEHHBIC 33JJaHUsT CXOJIHBI TT0 CBOCH I1EJICBOM HAIIPABICHHOCTH,
CYyTh KOTOpOHM 3aKIJII0UYaeTcs B TOM, YTOOBI HE MPOCTO YCTAHOBUTH, YTO 3HAIOT H
YMEIOT 00ydYaroluecs, CKOJIbKO 00eCieunTh OOBEKTUBHYIO OLIEHKY TOTO, KaK U B
KaKUX B3aUMOCBSI3SIX OHM MOTYT NMPUMEHSTH TOJyYCHHbIC 3HAHUS U YMEHUS IS
aHanu3a, OOBICHEHUS U TPOTHO3UPOBAHUS PA3TMIHOTO POJIA SBIICHUM.

OxapakTepu3yeM OCOOCHHOCTH OIICHMBAHHUS HEKOTOPHIX BHJIOB 3aJaHHM,
KOTOpbIE TPAAUIIMOHHO HMCIOJIB3YIOTCS ISl TIPOBEACHUS OIICHOYHBIX MPOIEIYp B
paMKax TEKYIIeTO ¥ TEeMaTHYECKOTO KOHTPOJIS 3HAHUMN.

XUMHMYECKUH JUKTAHT.

XHWMHYCCKHH JTUKTAHT COCTOUT U3 IMEPEYHS BOIIPOCOB, MIPOBEPSIOIINX 3HAHUS
Ha PENPOAYKTMBHOM YPOBHE, TpEOYIOmMMUX OBICTPHIX M KpPAaTKUX OTBETOB.
Hampumep: 3HaHHE CHUMBOJIOB XMMHYECKHX D3JIEMEHTOB, (OpMynl W Ha3BaHUU
BEIIECTB, TCPMUHOJIOTUHU U TIP.

[Ipy oOllCHMBAaHMM XHWMHYECKOTO JUKTAHTA IEJIeCO00pa3HO IMPUMEHSTH
CJIEIYIONTUE KPUTEPUH:

OTMETKAa «5» CTaBUTCS TpU YCIOBHHM, €CIU OOyYaronuiicss BEpHO
3anmuceiBacT ot 95 1o 100% oTBeTOB;



OTMeTKa «4» CTaBUTCS TpPU YCIOBHM, €ClId OOydYaloIuHCs BEpPHO
sanuceIBaeT oT 80 10 94% 0TBETOB;

oTMeTKa «3» CTaBUTCS TPU YCIOBUM, €CIM OOYYalOIIMIiCS BEPHO
3anuceiBaeT oT 60 10 79% oTBETOB;

OTMEeTKA «2» CTaBUTCS IMPU YCIOBHUU, €CJIM OOYYAIOIIUMCS 3aluChIBacT
MeHee 60% OTBETOB.

TectupoBanme. MOXXHO BBIJICTUTH OCHOBHBIC BHIBI TECTOBBIX 3a/IaHUMH,
KOTOPBIC HUCIOJB3YIOTCS JUII TPOBEPKH 3HAHUN M yYMCHHHA OOYYarOIIUXCS TI0
pa3sIMYHBIM TEMaM: C BBIOOPOM OTBETa/OTBETOB (TIpeljiaraeTcss BHIOpATh
MIPaBUJIBLHBIC OTBET/OTBETHI M3 MIPEIJIOKCHHBIX BAPHAHTOB);

C KOPOTKHM OTBETOM (TpeOyeTcsi naTh KpaTKWii OTBET Ha BOIMPOC WU
BBITIOJIHUTD 33/IaHUE B HECKOJIbKUX MPEIOKEHUSX);

HAa COOTBETCTBHUE (HYKHO YCTAaHOBUTH COOTBETCTBHE MEXKIY JJIEMEHTAMHU
JIBYX MHOKECTB);

Ha TIOCIIEOBATEIBHOCTh (TpeOyeTCsl pacCTaBHTh JJEMEHTHI B IPaBUILHOM
MOCJIEA0BATEILHOCTH).

[lenecooOpa3Ho MPUMEHUTH HOPMATHBHOE JTUXOTOMHUYECKOE OIICHUBAHHE
pPE3YJIbTATOB BBITIOJIHEHHUSI KaXXJIOTO TECTOBOTO 3aJlaHMsl, HAIMpPaBJICHHOTO Ha
MIPOBEPKY YCBOCHHS OJHOTO dJIEMEHTa cojepskanus. [IpumMepHas 1mkaia mepeBoaa
Oajia B OTMETKY (pa3pabaTbiBaeTcs B 00pa3oBaTeIbHON OpraHU3aIvun):

OTMeETKA «5» CTaBUTCS MPHU YCJIOBHUH, €clii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero uuciaa 0aJUIOB;

OTMeTKA «4» CTaBUTCA TMPHU YCIOBHUH, €clii oOydaronuiicss Habpan ot 65 1o
84% ot o0miero urciaa 0alios;

oTMeTKa «3» CTaBUTCA MpPHU YCIOBHUH, eciii oOydaronuiicss Habpan ot 50 1o
64% ot oO1iero ynciia 0amios;

OTMeETKAa «2» CTaBUTCS TPHU YCIOBUU, €CIIM OOydJaroUIMiiCs HaOpasl MeHee
50% ot o0111ero urcia 0aioB.

OueHuBaHue penieHUsl pacYeTHBIX 3a1a4.

PacuerHble 3a1aun 110 XMMUU B CUCTEME OLICHUBAHMS UTPAIOT BAXHYIO POJIb
B OILICHKE YPOBHSA MMOHMMAaHMS W YCBOEHHUs MaTepuaia oOydarommmuca. OHuU
MO3BOJIAKOT IPOBEPUTH HE TOJIBKO 3HAHME TEOPETUYECKUX OCHOB XHMMHH, HO H
YMEHHE TPUMEHATh HX Ha MPAKTUKE, NPOBOJIUTH PACYEThl, AHAIU3UPOBATH
pe3ynbTaThl W JelaTh BbIBOJbI. PacueTHble 3agaud MOTYT BKJIIOYaTh B ceOs
pelieHne ypaBHEHMIl XMMHUYECKHMX pEakIMii, pacueT Mmacchl, o00bema,
KOHIICHTPALIMU BEUIECTB, a TAKKE ONPEIACIEHUE IPYTUX XUMUYECKUX NTapaMeTPOB.



PacuetHble 3aaud MOMOTalOT pa3BUBATh JIOTUYECKOE MBIIIJIEHUE, YMEHUE
paboTaTh C JaHHBIMU U IPUMEHATh TEOPETUUCCKHUE 3HAHUS HA TTPAKTUKE.

[Ipu olleHMBAaHUM MMCBMEHHBIX PEIICHUN PACUETHBIX 3a/7a4 PEKOMEHJYyETCs
0 BO3MOXKHOCTM Ha BCEX OJTalax MCIOIb30BaTh OOOOIIEHHBIE KPUTEPUU
ornieHuBaHus Takux 3agaHuii B KMM OI'D (Ha ypoBHE OCHOBHOTO OOIIETO
obpaszoBanus) u KM EI'D (Ha ypoBHe cpemHero oOmiero o0Opa3oBaHHs) IIO
XUMHUH.

Pemienne pacdyeTHOM 3alauyd MPEAIONaracT BBIIOJIHEHUE ONPEACICHHOM
MOCJIEIOBATEILHOCTH JIOTUUECKUX JEHCTBUM C (U3MUYECKUMHU BETUYMHAMHU Ha
OCHOBAaHHWH COOTHOUIEHWW BELIECTB — YYAaCTHUKOB peaklMH. B 3aBUCMMOCTH OT
YCJIOBHUSL 3a/laud  KOJUYECTBO TaKUX JIOTHYECKUX JCHCTBUM MOXKET OBITh
paznuuHbIM. [lo3TOMY IIpH OllEHMBAHWU Ba)KHO YUUTHIBATH TO, KAK 00YyUYarOIIUICS
BBICTPANBAET HYKHYIO MOCIIEIOBATENBHOCTh 3TUX JIEUCTBUM, U OLIEHUBATH KaX10€
U3 BBINIOJTHEHHBIX JCUCTBUI, KOTOPOE OYIET ABJISTHCS JJIEMEHTOM OTBETA.

OOBEKTOM OLICHUBAHMS PEIICHUS PACUETHBIX 3a7a4 SIBISIOTCS:

1) mpeameTHbI pe3yiabTaT — CHOPMHUPOBAHHOCTH YMEHHS TPOBOJIUTH
pacyeThl M0 YPaBHEHUIO XUMHUUECKON peaKkiiiu;

2) MeTampelMETHbIE pe3yJabTaThl — CPOPMUPOBAHHOCTH YMEHUN CTPOUTH
JIOTUYECKUE PACCYXKIEHUS, CAMOCTOSATEIHLHO BHIOUPATH CIIOCO0 perieHus yd4eOHOu
3a1a4H.

Jlornueckue IeUCTBUS, KOTOPBIC SIBJISIIOTCS HEOOXOAMMBIMHU ISl PELICHUS
PacUETHOM XUMHUYECKOHU 3aa4M 10 YPABHEHUIO XUMUYECKOW PEAKIINU:

1) cocTaBiieHHEe ypaBHEHUSI XMMUYECKOW pEaKIuu, O KOTOPOMl HAET peyb B
YCJIOBUU 33/1a4H;

2) ompejereHUe COOTHOIICHUSI KOJMYECTBA BEILECTB — MPOMOPIIMOHATBHOM
3aBUCUMOCTH, KOTOpasl YCTaHABIMBAECTCS B COOTBETCTBUU C KOA(DPUIIMEHTaMU B
YPaBHEHUM PEAKIINH;

3) HaxOXJeHNE UCKOMOM (PU3MUECKOU BEIIMYUHBI.

Kaxpaoe norudeckoe JnecTBrUe olleHUBaeTcs B 1 Oaii, cyMMapHbId Oai 3a
BEpHOE peleHue 3a1auu — 3 6aia. Takoil mpuHLIKI KPUTEPUATBLHOTO OLIEHUBAHUS
neaecooOpa3eH Ha MEPBBIX dTanax (OPMUPOBAHUS YMEHHS pEIIaTh PacuETHbHIC
3amaun. B mporiecce m3ydeHuss ydeOHOTO TpenaMera «XUMHUS» HCIOJIb3YIOTCS
3a/IaHus, YCJIOBUE KOTOPBIX JOMOJIHSETCS HOBBIMU DJIEMEHTaAaMU 3HAaHHM, 4YTO
MPUBOJIUT K YBEJIWYEHUIO KOJMYECTBA YYEOHBIX JIEUCTBUN, HEOOXOAMMBIX JIs
peleHus pacueTHou 3agadu. [Ipu 3TOM CXOAHBIE MO CBOEMY XapakTepy y4eOHbIC
JIEUCTBUS, HANpUMEp HAXOXKJACHHE Macchl (00beMa) BEIIECTB IO H3BECTHOMY
KOJIMYECTBY BelecTBa (M HA00OPOT), MOTYT TOBTOPATHCS MPUMEHUTEIHHO K
HECKOJBLKAM BeIlecTBaM. B 3ToM ciydae Takue JeHCTBUA Iesieco00pasHO
oleHuBaTh B 1 Oam.



K xpureprsm OLEHHBaHUS PELICHUS PACYETHOM XMMHMYECKOM 3aa4v MOTYT
OBITh OTHECEHBI CIEAYIOIINE TOKA3ATENN MBICIUTEIBHON AESITEIIbHOCTH:

1) moHMMaHrWEe XUMHUYECKOM CYIIHOCTH Ipouecca (COCTaBICHHE YPAaBHEHHUS
XMMHUYECKOHN peaKlnn);

2) yCTaHOBJIEHUE NPONOPLHMOHAIBHON 3aBUCUMOCTU (COOTHOILEHUS) MEXIY
KOJIMYECTBOM BELIECTBA YYACTHUKOB IIPOLIECCA BO B3aUMOCBSI3H;

3) mpuUMEHEHHE  COOTBETCTBYIOUIMX CIIOCOOOB BBIYHCICHUS 3aJaHHOU
($u3NYECKOM BETNUNHBI

PekoMmeHyeTcss IPUMEHATH NTO3JIEMEHTHOE OLICHUBAHUE PEIICHUS PACUETHBIX
XUMHUYECKUX 3a7a4:

BEPHO 3aIlMCaHbl TPU JJIEMEHTA OTBETa — 3 Oaa;

BEPHO 3aIlIMCaHbI JIBa 3JIEMEHTa OTBeTa — 2 Oasia;

BEPHO 3aIlMCaH OJUH 3JIEMEHT oTBeTa — 1 Oa;

BCE 3JIEMEHTHI OTBETA 3alMCcaHbl HeBepHO — 0 OasIoB.

Jns onpeneneHus ypoBHS CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCA YMEHUM
pemarb pacyeTHble XHWMHYECKHE 3aJaud MpH HU3YYEHUU KaXKJAOW TEMbI
PEKOMEHYeTCsl MPOBOJIUTH KPAaTKOBPEMEHHBIE NUCHMEHHBIE PaOOThI, 3aJaHUs
KOTOPOM BKJIFOYAIOT PACUETHBIE 337a4X PA3HOIO YPOBHS CIOKHOCTH.

KpaTtkoBpeMeHHasi npoBepoyHasi padora.

[To Mepe m3ydeHus 000K TEMBl Kypca XUMHH TPOUCXOJNUT «HAKOTICHUE)
3HAHWM, a TaKKe YMEHHH MPUMEHSTh UX B PA3IMYHBIX YYEOHBIX CUTyarusx. B
EJISX OLICHKU YMEHUHN MPUMEHSTh MMOJTYyYEHHBIC 3HAHUS B CUCTEME M B3aHMOCBSI3U
11eJIeCO00pa3HO HCIONB30BaTh KpaTkoBpeMeHHble (10—15 mMuHYyT) mpoBepodHbIe
paboThI, BKITFOYAIONTHE HEOOIBIIIOE KOJIMISCTBO 3aJaHU pa3HBIX THIIOB U YPOBHS
CIOXHOCTH. KpaTkoBpeMEHHBIE TMPOBEPOUYHBIC PAOOTHI TO3BOJSIOT OIICHHUTH
chOpMHUPOBAHHOCTh HECKOJIBKMX B3aMMOCBSI3aHHBIX TIOHATHI B  IpoIlecce
U3YYeHUS! OTIEIBHBIX MoaTeM/010K0B. KpaTkoBpeMeHHbIE TTPOBEPOYHBIC PaOOTHI
MOTYT COJEpXaTh 3aJlaHus, TPEOYIOIINE COCTABJIICHHUS YPAaBHCHHH XWMHYECKHX
peaknuii (HampuMep, 3aJlaHus Ha XapaKTEPUCTUKY CBOMCTB M3y4acMbIX BEIICCTB,
TCHETHYECKYI0 CBSI3b MEXKIY BEIICCTBAMHU pAa3IMYHBIX KIACCOB), a TaKKe
pacueTHble XMMUYECKHE 3aJ1a4d U JIpyrue TUIBI 3aaHui. KoinuecTBo 3aaaHuii B
paboTe 3aBUCUT OT THIIA U CJOKHOCTH BKJIIOYCHHBIX 3aJaHU W OT BPEMECHH,
OTBOJIMMOTO Ha WX BBITTOTHCHHE.

[IpumepHast 1mikama TmiepeBoja Oamia B OTMETKY (pa3pabaThiBaeTcsl B
o0pa3oBaTeIbLHON OpraHU3aIuN):

O0TMeTKA «5» CTaBUTCS MPHU YCIOBUHU, €CliM oOyuaroiuiics HaOpan oT 85 10
100% ot oOmiero yuciaa 0aJuIOB;



0TMeTKa «4» CTaBUTCS MPHU YCIOBUHU, €CIIM oOyuaromuiics Habpas ot 65 1o
84% ot o0miero urciaa 0aios;

0TMeTKa «3» CTaBUTCS MPHU YCIOBUHU, €clid oOyuatoiuiics Habpan ot 50 10
64% ot o01iero uncia 0aios;

OTMeTKa «2» CTaBUTCS IPH YCIOBUH, €cli OOyyaromuicss Habpan MeHee
50% ot oOwero yncia 6anios.

TemaTuyeckasi KOHTPOJIbHAsA padoTa.

®dopMoil olleHHBaHUSI YYEOHBIX JIOCTHKEHUH B paMKaX HM3y4Y€HUs TEMbI WIIU
paszznena Kypca XHMHUM SIBIII€TCS KOHTpoJbHas padota. [lpum opranmzanuu u
TaTbHEHIIIEM OIICHHBAHUU KOHTPOJIBHBIX Pa0OT MO0 XUMHUHU CHadaga OMpeaestOTCs
MOJXOJbl K MOCTPOCHHIO KOHTPOJBHOW pPalbOTHI, a 3aTeM K OTOOPY KpHUTEpHEB
OLICHMBAHUS  KaK  OTJEJBHBIX  3aJaHWif, Tak ©  Bced  paboThI
B IeJOM. 3aJlaHus KOHTPOJIbHOM paboThl OpPUEHTUPOBAHBI HA MPOBEPKY
OCHOBOIIOJIATAIOIINX JIEMEHTOB COJEPKaHUS Kypca XUMHHA M C(OPMUPOBAHHOCTH
MPEAMETHBIX U METAIPEeIMETHBIX yYMEHUH oOydarommxcs. KoHTponapHy0 padoTty
CJIeTyeT MCIOJB30BATh MO 3aBEPIICHUU U3yUEHUS TEMBI IIETUKOM, a HE OTAETbHBIX
noaTeM/0JI0KOB, M3y4aeMbIX Ha ypokax. s KOHTposibHON paboThl oTOMpaeTcs
CaMblii 3HAYMMBIM MaTepuall TeMbl. 110 CBOeW TUMOJIOrMU 3aaHusl KOHTPOJIbHOM
paboOThl aHAJOTUYHBI 3aJaHUSM, KOTOPBIC WCIOJB3YIOTCS TIPU H3yYEHUH
KOHKPETHBIX TEM.

Pekomennyem crenyrome KpUTEpPUH JJIsi TEpeBoJa OOIIEed CyMMBI
HAYKMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM HIKaJIe:

OTMeETKA «5» CTaBUTCA MPHU YCJIOBUH, €clii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero umncaa 0aIoOB;

OTMeTKa «4» CTaBUTCA MpPH YCIOBHUH, €clid oOydarouuiics Habpan ot 65 1o
84% ot oOmiero urcia 0alioB;

oTMeTKa «3» CTaBUTCS MPH YCIOBUH, eciii oOydaromiuiicss Habpan ot 50 1o
64% ot obmiero yncia 60amios;

OTMeTKa «2» CTaBUTCS NPHU YCIOBUHU, €ClId OOydaroluiics HaOpall MeHee
50% ot o0111ero urcia 0aioB.

OuneHka npakTH4eckoi padoThl
BreinmonHeHue mnpakTUUeCKUX paboT mpeanojaraeT KOMIUIEKCHYIO OIEHKY
00pa3zoBaTeIbHBIX JOCTH)KEHUN O0YyJAIOUIUXCS C YUETOM B3aUMOCBSI3U OTICJIbHBIX
MOKa3aTeNeu.
KoHTponupyembiMi  pe3yjbTaTaMU BbBIMOJHAEMBIX JCUCTBUN  SIBIISIIOTCA
3HAHHWEBBIA U JEATEIHHOCTHBI KOMIIOHEHTHI, KOTOPHIE TIPEICTABIICHHI B TAOIHUIIE.



Konmponupyemvle pezynomamoi 8b1noaHsemMbix OetUcmeull, Ux OyeHusanue

» Onenka JlesiTeJIbHOCTHBIM Onenka
3HaHMEBBI KOMIIOHEHT
(0a/UIbl) | KOMIIOHEHT (0aJ1BI)
1) 3Hanue abopaToOpHBIX CIOCOOOB
MOJTy4eHUs! KOHKPETHBIX BEIIECTB;
v p ’ 1) CoOmroneHue  TpaBUII
3HaHHE (QU3NYECKUX M XUMHUYECKUX .
. O6e3omacHOil  paboTBl  MpH
CBOMCTB BEIIECTB, KOTOpble cieayer | 1 1
BBIMIOJTHEHUH XUMHYECKHUX
YUUTHIBATh npu BbIOOpE
OTIBITOB
HE00X0IMMOT0 crocoba ux
cobupanust
2) 3HaHue bu3nueckux u
XUMHYECKHX  CBOWCTB  BEIECTB,
KOTOpBIE CJIEYET YYUTHIBaTh MPHU 2)  CoOmroneHue  mpaBUiI
BBIOOpE HEOOXOJMMOro crocoba HuX 1 paboTel ¢  1a0OpaTOPHBIM 1
coOupanusi (METOJaMU BBITECHEHUS 000py/1I0BaHUEM IIPU MOHTaXeE
BO3/yXa u BOJIbI) u TS puOOpoB
JI0Ka3aTeIbCTBA HATAYUS
MOJTyYEHHBIX BEIIECTB
3) I'pamotHOe oOecrnieueHue
3) 3uaHue YCIOBUH MPOTEKAHUS YCIOBUN NIl MPOBEACHUSA
XUMHYECKHX MIPOILIECCOB, XUMHAYECKHX MPOIIECCOB
UCIIONB3YEMBIX /Il ToNydeHuss u | 1 (marpeBaHue peakuuoHHoH | 1
WCCIIC/IOBAaHMSI CBOWMCTB  3aJJaHHBIX CMECH; U3MEIbYCHHE TBEP/IBIX
BEIIIECTB BEILIECTB; pacTBopeHue
BEIIECTB B BOJIC U T. JI.)
4) Hcnonb3oBaHWEe  XUMHUYECKOU
4) OcymiecTBienune
CUMBOJIUKH TSt COCTaBIICHUS .
. HaOr01eHN | 3a X0JIOM
dopmyn BemiecTB M ypaBHeHuil | 1 1
nporecca, (QUKCUpOBaHUE U
OCYIIECTBIISIEMBIX XUMHUYECKHX
o OTIMCaHME €T0 PE3yIbTATOB
peaxiui
5) ®opMmynupoBaHHE BBIBOJOB U
) PMYTHP 5) CocraBieHue oT4eTa O
00001eHui o pe3ynbratam | 1 . 1
M IpoJieIaHHON paboTe
MIPOBEJICHHBIX MCCIIEIOBAHNUN

MaxkcuManbHbIil UTOTOBEIH Oaut; 10

OTMeTKAa 10 MATHOAUIHLHOM IIKaJIE:
«5» — 9-10 Oamnos
«4» — 7-8 6amnoB
3» — 5-6 OamioB
«2» — MeHee 5 0aIoB

OueHnBaHue MPOEKTHOM U MCCIEA0BATEIbCKOM AeATeJIbHOCTH
[IpoekTHas u ucciaeaoBaTEIbCKAs AEATEIBHOCTh POPMHUPYET Y O0YHAIOIIUXCS
CIIOCOOHOCTh JIEWCTBOBATh CAMOCTOSITEILHO, WHUIIMATUBHO W OTBETCTBEHHO,
WCNOJIb3Yysl NPEAMETHbIE 3HAHUS B KA4YECTBE WHCTPYMEHTA JUISl PEIICHUA
poOJIeMBl.
VYyebHasi MpoeKkTHas W  MCCIENOBaTelIbCKasl JEATEIbHOCTh  JOJDKHA
3aBEpPIIATbCA MATEPUAIBHBIM IPOAYKTOM: MAaKETOM, MOJEIbI0, OTYETHBIMU




MaTepuagamMu (B Clydae TpOEKTa), MUCBMEHHBIM oT4eToM (pedeparTom,
aHATMTHYECKUMU MaTepUalaMH, CTEHJOBBIM JIOKJIAJO0M U Jp.).

OO0s13aTeNbHBIM YCIOBUEM IPOEKTHON M MCCIENOBATEIBCKOU EATEIbHOCTH
SBJIIETCSL BEJCHUE JHEBHHUKA, B KOTOPOM OTPa)KalOTCS BCE 3TaIbl pabOTHI, 3aa4u
JUIsL KaKJOTo d3Tala U IPOCIIEKUBAETCS aJFOPUTM pabOThl HaJ IMPOEKTOM WM
UCCIIEIOBAaHUEM. XOJ OKCIIEpUMEHTa U €ro pe3yiabTaThl (UKCHUPYIOTCS B
IPOTOKOJIE.

JUis  OLEHKM pe3yibTaTOB MPOEKTAa WIM HUCCIENOBaHUs HEOOXOIUMO
UCIIOJIb30BaTh 3apaHee pa3paboTaHHbIE OLIEHOYHBIE JINCTHI C BO3MOKHOCTBIO yueTa
CTEIIEHH CaMOCTOSATENbHOCTH, YYacTHs paboTbl B TIpyHIe, COOTBETCTBUS
BBIOpaHHBIX METOJIOB, IieJienofiaraHus, (OpMYyJIMPOBaHUS MPOOJIEMBI U 3aJauu
paboThl, padOTHI C ICTOYHUKAMHU HH(POPMALIMH U TIP.

HTorosas oneHKa 10 IPOEKTY M MCCIENOBAHMIO JOJDKHA CKIAABIBATHCS M3
CYMMBI 0aJllIOB 3a Kax /bl 3Tarl paboThI.
llapamempuwl oyenusanus nPoeKmHo-Ucci1e008amenbCkux pabom

Ne Conepxanue Kpurtepun onennBanus Bcero 6asioB

Br160op TEMBI u pabota

1
oOyuaromierocs

(0-10)

0 — He 0003HaueHa;

1 — o6ocHOBaHA 0-1

1.1 | AKTyaJIbHOCTb TEMBI

0 — He 0003HaueHa;

0-1
1 — runore3a 4eTko 0003HaueHa

1.2 | IlocTanoBka npoOaeMbl/TUIOTE3BI

0 — He 00O3HaYEHO WM LEIb HE
COOTBETCTBYET TMIIOTE3E;

1 — LEH 0003HauEHBI,
1.3 | Uenenonaranue COOTBETCTBYIOT THIIOTE3E; 0-2
2 — LEH 0003HauEHBI,
COOTBETCTBYIOT THUIIOTE3€, 3ajauu
MIOCTaBJIEHbl, COOTBETCTBYIOT LIEJIH

0 — mer;

1 — Ha3BaHO, HO HET MOAPOOHOTO
OTHCaHWUST,

2 — OMKCAHO MOJIPOOHO, JETATHHO

1.4 | Merons! 0-2

0 — mer;

1 — pe3ynbTaThl MpPUBEJEHBI, HO HE
Brimonmaenue paboTHI. | MOKa3aHO, KaK MOJyYeHBI,
Pesynbrarel. BeiBoabl 2 — oOmMcaHo, KakK BBINIOJHEHA
pabora, YETKO BBIJICJICHBI
pE3yNbTaThl, CACTAHbI BEIBOJIBI

1.5 0-2

1 — caMOCTOSATEILHOCTD;

1.6 CuHoricuc
1 — 4YeTKOCTb CTPYKTYpbI

2 3amura (0-10)

1 — IPaMOTHOCTb 51
I'pamoTHOCTB u YETKOCTh | CTPYKTYPHUPOBAHHOCTb

BBICTYIUICHUS BBICTYIUICHHUS;

2 — 110CJIe10BATEIbHOCTh, YETKOCTb;

2.1




3 —  COJEpXkaTeIbHOCTb, BCE
OCHOBHOE H3JIOKEHO, CYThb pabOThI
YETKO BbIIEICHA

0 — HE HCIIOIL30BAJIKCE;

1 — ObutuM, HO OOydYaroOUIUiCS HE
WCIIOJIB30Bal WM  HCIIOJIb30Ball
29 Hcnonb3oBanne NPE3CHTALNH, | HEYMEJIO; 02
JIEMOHCTpPAIAN 2 — TpamMOTHOE U YMECTHOE
MCII0JIb30BaHUE; MPE3CHTAIIMH U/WIIH
JIEMOHCTpAIAH IPaMOTHBIE,
HarJsIHbIe

0 — He cMOr OTBETUTh HU Ha OJIMH
BOIIPOC MO TeME paboTHI;

1 — OTBETHI HEYBEpPEHHBIE, COACPKAT
2.3 | OTBeThl Ha BONPOCHI omMOKH, HO 0-2
B 1I€JIOM YJIOBJIETBOPUTEIIHHO;

2 — OTBETHI Ha 2—3 BoOIpoOca Mo TeMe
MIpaBUJIbHBIE, YBEPEHHBIE

0 — HapyIlIeH perJIaMeHT;

0-1
1 — pernmameHT cobJr01aICs

2.4 | Camoopranuzaunus

PekomenayeM crenymomue KpUTepuUu s IMepeBoAa oOlEell  cyMMbl
HAYMCJICHHBIX 0aJJIOB B OTMETKY MO MATUOAJILHOMN IIKaJE:

OTMeTKa «5» CTaBUTCA MpPHU YCIOBHUH, €ciii oOydaronuiicss Habpan ot 85 1o
100% ot obmiero uuncaa 0aIoB;

OTMeTKa «4» CTaBUTCA MpPHU YCJIOBHUH, €ciii oOydaronuiicss Habpan ot 65 1o
84% ot oOmiero uncia 0aJlIoB;

OTMeTKa «3» CTaBUTCA TMPHU YCIOBHUH, eciii oOydaromiuiicss Habpan ot 50 1o
64% ot obmiero yncia 6amos;

OTMeTKa «2» CTaBUTCS NPHU YCIOBUHU, €ClIM OOydaroluiicss HaOpasl MeHee
50% ot ob1ero uncia 0anios.
Ha ocHOBaHMM MpUBENCHHBIX PEKOMEH 1AW B 00pa30BaTEIHLHON OpraHu3aIuu
MOTYT OBITH pa3pabOTaHbl U MPUHATHI CBOM KPUTEPUH OLICHUBAHUS MPOEKTHOW U
UCCIIEIOBATENLCKOM IeATEIbHOCTH 00yUaIONTUXCS C yYETOM OCOOECHHOCTEH
OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBbl, peajin3yeMoi B JaHHOU
o0pa3oBaTeIbHON OpraHu3auy.




VI.IMIPOBEPSIEMBIE TPEEOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

Teopernueckne OCHOBbI OPraHU4YECKON XUMHH

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUHA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOU IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISPHBIA OO0BEM, YIIEpOAHBIA CKElerT,
(byHKIMOHANBHAS ~ TPYIa,  pajguKall, U30MepHs, HU30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAMHEHMs, OMOJOTMYECKH AaKTHUBHBIC BEIECTBA
(yrmeBompl, KUpBI, OEJNKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, IIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTAaHMYECKMX H  OPTaHHYECKHX

BCIIICCTB B 6LITy )51 npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopMupoBaHHOCTh YMEHHMHM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBAaTbL WX  B3aUMOCBS3b,  HCIIOJIbL30BATh
COOTBETCTBYIOIIME IOHATUSA IIPU OINHUCAHMM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
COKpaméHHOW) ¢GOpMYJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TO0TaBJIMBATb MOJCIIN MOJICKYJI OPraHUYCCKHUX
BCIHICCTB JIsI WJUIIOCTPALMU HUX XUMHUYCCKOI'0O M IMPOCTPAHCTBECHHOI'O

CTPOCHUS




1.5

ChopMupoOBaHHOCTH ~ YMEHMH  yCTaHaBIMBaTh  NPUHAJICKHOCTD
U3Y4YEHHBIX OPraHMYECKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIUHEHMS), JaBaTb MM  Ha3BaHUA [0  CHCTEMaTHUYECKOU

nomenkiarype (IUPAC)

L.5

ChopMUpOBaHHOCTE YMEHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHusi opranudeckux BeuiectB A.M. BbytnepoBa 11t 00bsCHEHUS
3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmupoBaHHOCTh yMEHUH NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIeruf,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PYKTO3a, KpaxMmas, LeJIis03a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MYecKe W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
pa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mertunOyramuen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOb, TIHIEPUH, (EHOJ, aleTalbIerul,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUIIJI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUPOBAaHHOCTh YMEHUS WITIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMM  NPEACTABUTEIISIMM  PA3JIMYHBIX  KIIACCOB
OPraHNYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT

24

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacyéThl

3.1

CdopmupoBaHHOCT YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS U1 NPHUHATHS pEHIeHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
rpaBujia oOpamieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

33

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHATH XMMUYECKHUIA
AKCIIEPUMEHT (IIPEeBpALICHUSI OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEaKIIHU
OpraHMYECKHUX BEILIECTB, JEHAaTypauus OEJKOB MpU HarpeBaHHH,
LBETHbIE peaklUU OEJIKOB) B COOTBETCTBUM C IMPaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHuEM; MIPECTABIIAT pe3yJIbTaThl XUMHUYECKOTO
SKCHEpUMEHTa B (OpME 3alHucHh YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB

34

3.5

CpopMHUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKU aHAIM3UPOBATh
XUMHUYECKYI0 WH(OOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHUpOBaHHOCT, yMEHUH COOJO/IaTh TMpaBUia IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYJOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBI
oTnpeAeNEHHBIX OPraHWYeCKUX BELIeCTB, MOHMMAas CMBICI TOKa3aTels
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmasl CpeaHeEro oﬁmero 06pa3OBava

1

1.1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-3IIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHCIICHHS, XMMUYECKas CBs3b, MOIb, MOJISIpHas Macca, MOJISPHBIN
00BbEM, KpUCTAJUIMYECKass peHI€TKa, TUIBl XUMHYECKUX peakuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIbD,
CKOpPOCTh XMMHUYECKON pEakKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHYECKON auccoruaiuu, llepuogndeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YEHMM U OE€30MaCHOM HCIIOIb30BAaHUM Ba)kKHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMupoBaHHOCTh yYMEHMH BBISBIATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IPCAMCTOB

1.3

1.4

BJ'Ia)IeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JlIO,I[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIICJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTE YMEHHI OMNpENENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHW CBs3M  (KOBAJIGHTHAas, HWOHHAs,
MeTaJJTU4ecKasi, BOAOPOHAS) B COCIUHEHUSIX, TUI KPUCTAIUTHUECKON
PEHIETKA KOHKPETHOTO BellecTBa (aTOMHAsi, MOJICKYJISIpHAsi, MOHHAs,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOIHBIX




1.6

1.7

pacTBOpax HEOPraHUYECKUX COCAMHEHUN

ChopMUpOBaHHOCTh ~ YMEHHS  KIACCH(PHIMPOBATh  XUMHUYECKUE
peaKkuu Mo pa3IMnIHBIM MPHU3HAKaM (YHCIy W COCTaBY pearupyromImx
BEIIeCTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIHUH,  YYaCTHIO

KaTaJlu3aTopa)

ChopMUpOBaHHOCTb ~YMEHMH  COCTaBJIATH  YPABHEHUS  peakLui
Pa3JIMYHBIX TUIIOB, IIOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOI'0 0OMEHA, YUUThIBas yCIOBUS, IIPU KOTOPBIX 3TU pEaKLUUu UIAYT

10 KOHIIA

1.8

1.9

CpopMHUpPOBaHHOCTF YMEHHUM MPOBOJUTH PEAKIIMHU, TOITBEPKIAAOIINE
KaueCTBEHHBIM COCTAaB  PA3NMYHBIX HEOPraHWYECKHUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

CpopMHUpPOBAaHHOCT, YMEHUW PACKpBIBATh CYIIHOCTh OKHUCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

CpopMHUpPOBAaHHOCT, yMEHHUH OOBSACHITh 3aBUCHUMOCTH CKOPOCTH

XUMHYECKOU pCaKkiuun OT pa3JIMIHbBIX (I)aKTOpOB

1.11

2.1

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCUCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKkasi XUMHUs

CchopMupoBaHHOCTh yMEHHUH packpbiBaTh cMbich [lepuoanyeckoro
3aKOHa J.N. Menneneena nu JIEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOMIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

GbyHKIIII

2.2

CopMHUpOBaHHOCTH YMEHUN XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuueckux snemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATUSA  «S-, pP-, d-dTMEKTPOHHBIE OPOUTATINY), «IHEPTETUUECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM u rpynnam

[Tepuonnueckoit cucrembl xumuiecknx 3neMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB PA3IUYHBIX KJIACCOB,

MOATBEPKIaTh  CYIIECTBOBAHWE  T'CHETHYECKOM  CBS3HM  MEXKIY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHABIMBAaTh  IPUHAIJIECKHOCTH
HEOPraHMYECKUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymme) coenrHEHUN (MPOCThIE BEUIECTBA — METAUIBI U HEMETaJUIbl,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHI)IC T'HAPOKCUIDI, COJ'II/I)

ChopMupOBaHHOCTb YMEHUH MCIIOJB30BaTh XMMUYECKYK) CHUMBOJIUKY
Ui cOCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBuaiibHble
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, raméHas M3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopmupoBaHHOCTh yMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETUYECKOW  CBS3M  MEXKIY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMONIIBKD  ypaBHCHHU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJHATE XUMUYECKUH
SKCIIEPUMEHT (pa3jIoKeHHE TEepOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENEIECHUE CpPeabl PaCTBOPOB BELIECTB € IOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOpPA, BIMSHHUE pa3IU4YHBIX (aKTOPOB Ha
CKOpOCTh ~XMMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KauecTBEHHbIE PeaKkuu Ha Cyib(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHWE SKCHEPUMEHTAIbHBIX 33/ad II0 TeMaM
«Metambl» u «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIIeCTBAMM M JIaOOPAaTOPHBIM
00opyI0BaHUEM; MIPEACTABIATh pe3ynbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

pCaKLII/Iﬁ )51 (I)OpMyanOBaTB BBIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

29

CpopMHUpOBAaHHOCT, YMEHUW COOJIOATh TMpaBHWJIa TOJB30BAHUS
XUMHYECKON TOCynoil M 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBwiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH YMEHUUI XapAKTEPU30BATh XUMUYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJIEHHOTO IMOJYyYEHUs CEpPHOMU
KHCIIOTHI, aMMHaKa, a TaKkke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
OoOIMX HAyYHBIX MPHHIMIAX ¥  JKOJOTHYECKHX  Mpoliemax

XUMHYECKOT'O IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2
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ChopMHUpPOBAHHOCTh TPEJCTABICHUN O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, pOJM XUMHH B TO3HAHUHU
SBJIGHUHA TpPUpPOAbI, B (OPMUPOBAHWU MBILUICHUS U KYJIbTYPBI
JAUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW s
pelleHrs NPAaKTHUUECKUX 3a/lad U IKOJIOTMUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMUYECKYI0 HMH(OpMauio, NOIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOAATh TIPAaBWJIA 3KOJIOTHUYECKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLICH NPUPOJHON

cpenbl

34

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUSA HAa JKUBBIE OPraHU3MBbI
OIpeACIEHHBIX BELECTB, TOHUMas cMblca nokaszarens [1/IK, noscuaTe
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEAOTBpAIllEHUs] UX BPEIHOTO

BOSI[GP'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAHUEM MOHSITHUSI «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOLIECHWH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIIECTB,
TEII0BOro d(QeKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHUA SHECPTHUU



VII. MPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeopeTnueckre OCHOBbI OPraHU4YEeCKONH XUMHUHU

1.1

1.2

IIpenmer opraHnyeckod XHUMHU: €€ BO3HUKHOBEHUE, Pa3BUTHE W 3HAYEHUE B
MOJYyYCHUH HOBBIX BEHIECTB M MaTepuaioB. Teopus CTPOCHUS OpPraHUYECKUX
coequuennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

CtpykrypHble (OpMYNIBI  OpraHUYECKHUX BeEIIECTB. [oMojorus, wu3oMepus.
XuMHU4ecKasi CBsI3b B OPraHUYECKUX COCAMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kaccUPUKAUN OPraHUYECKUX BELLIECTB

1.3

Homenknarypa opraHmdeckux COEAMHEHHUH (CUCTEMAaTHYecKas) U TPUBHAJIbHBIE

Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTeHGﬁ KJIaCCOB OPraHUYCCKNX BCHICCTB

YrieBoropoasl

2.1

2.2

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH — NpocTenine
NPEJCTaBUTENIN aJKaHOB: (U3MUECKHe M XHUMHUYECKUE CBOWCTBA (peakuuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXOXXJACHUC B IPUPOACL, ITOJTYYCHUC U IIPUMCHCHHUC

AJKeHBI: COCTaB H CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTujlIeH u IPOIUIICH —
HpOCTGfIH.IPIC MMPEACTAaBUTCIIN AJIKCHOB: (bI/I3I/I‘-IeCKI/Ie U XHMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPUPOBAHUA, TraJIOrCHUPOBAHMA, ruaparanuu, OKHCJICHUA n

HOJII/IMepI/I3aHI/II/I), MOJIYUYCHUC U TPUMCHCHUC

2.3
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Ankanuensl: OyramueH-1,3 u wmerunOyraaumeH-1,3: cTpoeHue, BaKHEWIINE
XMMHUYECKHe CBOWCTBa (peakuus mnonuMmepusanuu). [lomydeHune cHHTETHYECKOTrO
Kay4yKa ¥ pe3HHbI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMUYECKHH psAl. AleTHUIIEeH —
OpOCTEHIIMKA TpeACTaBUTENb AalKWHOB: COCTaB, CTPOCHHE, (QHU3IUYECKUE H
XUMHYECKHE CBOMCTBA (peakUuu THIPUPOBAHUS, raJOreHUpPOBAHUS, TUApaTaIIH,

TOpEeHUs), MOJIyYeHUE U MPUMEHEHUE

2.5

Apensbl. benson: cocras, ctpoeHue, GU3NIECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
rajoreHupoBaHUsl M HUTPOBAHHUS), MOJIy4eHHE U NpuUMeHeHue. Tonyorn: cocras,
cTpoeHHe, (PU3MYECKHe W XMMHUYECKHE CBOWMCTBA (peaKIMH TaJIOT€HUPOBAHUS U
HUTPOBaHUs), MOJy4YeHHE M NpUMeHeHue. TOKCHYHOCTh apeHOB. | eHeTHueckas

CBsA3b MCXKIY YITICBOAOpOAaMU, IMTPHUHAJIC)KAIIUMHA K pa3JIMIHbIM KJIacCaM

2.6

[IpupoaHbIe UCTOYHUKH YTIeBOAOPOIOB. [IpupomHbIil Ta3 U monyTHbIE HePTIHBIC
ra3pl. Hedts n e€ mpoumcxoxaenune. CriocoObl mepepabOTKu HEPTH: MEpPEroHKa,
KPEKUHI (TEpMUYECKUH, KaTaIWTHYECKui), muponus. IIponykTsl mnepepaboTku

HeTH, UX NPUMEHEHHE B MPOMBIIIJICHHOCTH M B ObITy. KameHHbIH yroiab u




3.1

3.2
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IPOAYKTHI €ro nepepadoTKH
Kucnopozaconepxariye opraHn4ecKue CoeIMHEHHs

[TpenenpHBIC OTHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJ: CTPOeHUE, (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMK C aKTHBHBIMU METaJJIaMH, TAJIOT€HOBOIOPOIAMH,
TrOpeHue), NpUMEHEHHe. BoJopoaHble CBSI3M MEXIYy MOJIEKYJIaMH CITHPTOB.
JleiicTBue MeTaHONa M 3TaHOJA HA OpPraHW3M 4YeloBeKa. MHOTroaTOMHbBIE CITHPTHI.
OTUJNICHTINKONb W TJIHWIEPUH: CTPOSHUE, (QU3NYECKHUE W XUMHUYECKHE CBOWMCTBA
(B3aUMOJICHCTBME CO IICIIOYHBIMM MeETAJJIaMH, Ka4deCTBCHHAs pEaKIs Ha
MHOTOAaTOMHBIC CHHPTHI). JlelicTBUE Ha oOpraHu3M 4eJjoBeka. [IpuMmeHeHue
TIIMIEPUHA U ATUIICHTJINKOJIS

deHout: CTpoeHUE MOJICKYJIbI, PU3HMUECKUE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTh
denomna. [Ipumenenue penomna

Anbplieruapl ¥ KeToHbl. DOpMasbIerull, aleTalbJACTHI CTPOCHUE, (pU3HYecKre u

XMMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA WM BOCCTAHOBJICHHA, Ka4CCTBCHHBIC

peaKkIum), MoJyuyeHrue u NIpuMeHeH e
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3.5

OMHOOCHOBHBIE TMpeeNibHbIe KapOOHOBBIE KHCIOTHL. MypaBbUHAasE W YKCYCHas
KHUCJIOTBI: CTPOEHME, (PU3MUECKHE U XMMHUUYECKUE CBOMICTBa (CBOICTBa, 00IIMeE IS
KJlacca KUCIIOT, peaklus dTepru(UKalnn), mojydyeHue u npumenenue. CreapuHoBas
U OJIEMHOBAasl KUCIJIOTHI KaK MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia

KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBUE
CrnoxHble 3¢upbl Kak NPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MIPOJIU3 CIIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. [Ipumenenue >xupoB. buonormueckas posb

JKUPOB

3.6

4.1

VYrneBoabl: cocTaB, KilacCHU(QHUKAIUs YIriIeBOAOB (MOHO-, M- M IOJIMCAXapUbl).
['moko3a — mpocTeimii MoHOcaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI,
¢u3nueckue U XUMHUYECKUE CBOMCTBA (B3aumoeiictBue ¢ ruapokcuom menu(Il),
OKHCJICHHE aMMHauHbIM pacTBOopoM okcunga cepedpa(l), BoccTaHoBieHue,
Opo’KeHHE TIII0OKO3bI), HAX0XK/IEHUE B IIPUPOIE, IPUMEHEHHE, OMOJIOTHYECKas POJib.
®otocunTe3. PpykTO3a Kak H30Mep TJIOKO3bl. Kpaxmanm u Lemonosa Kak
npupoaHbie nonuMepbl. CTpoeHHe Kpaxmajga M LeJUTono3bl. Pu3HuecKkue |

XUMHYECKHE CBOMCTBA KpaxMaia (TUIpOJIu3, KaYeCTBEHHAs peaKkus C HOJ0M)
A3oTconepikale OpraHn4eckiue CoeAMHEHUS

AMHMHOKHUCIOTH Kak aM(oTepHble opraHudeckue coenuHeHus. Dusmdeckue u
XUMHUYECKHE CBONCTBA aMHHOKHCIOT (Ha TpUMEpe TIWIHUHA). buomormdeckoe

3HAYCHUEC aMHHOKHUCIIOT. HCHTI/II[BI

4.2

benku kak nOpuUpoIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. IlepBuunas,

BTOPUYHAS U TpPETUYHas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB:




5.1

5.2

TUAPOIN3, ACHATYpallisl, KAYeCTBEHHBIE pEeaKINK Ha OeTKu
BricokOMONEKYISPHBIE COEAUHEHUS

OCHOBHBIC MOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COGﬂHHGHHﬁI MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb NOJUMCpU3AlUU, CPCOAHAA MOJICKYJIAPHAA
Macca. OcHOBHEIE MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX Coe,Z[I/IHeHI/Iﬁ —
MMoJIMMEpHU3alA U INOJUKOHACHCA A

:‘)KCHCpI/IMCHTaHBHBIe MCTOAbl HM3YUYCHHA BCHIECTB W HX HpCBpaH_[CHI/If/'Ii

O3HAaKOMIJICHHEC C o6pa3uaMH MIPpUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, ITJIaCTMAcCC,

Kay4ykoB. [losydeHre CHHTETUYECKOr0O KaydyKa U pe3UHbI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1

TeOpeTI/IqCCKHe OCHOBBI XMMHH

1.1

1.2

XuMUYecKul 3yieMeHT. AToM. Sapo aToMa, H30TOIbl. OJIEKTPOHHAs 000J0YKa.
OHepreTUyeckre YpOBHH, HOJYpPOBHU. ATOMHBIE OpOMTaNH, Ss-, p-, d-3JIEMEHTHI.
Oco0eHHOCTH pacHpeliesieHUsT 3JIEKTPOHOB [0 OpOMTaIsIM B aTOMax »3JIEMEHTOB

NEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(UTYpAIIs aTOMOB

[Iepnoanueckuii 3akoH u llepuogmyeckas cucreMa XUMUYECKHX 3JeMeHTOB J[.1.
MenneneeBa. CBs3p INepUOAMYECKOr0 3akoHa U [lepuogudeckoil  CHCTEMBI
XUMHUYECKUX 211eMeHTOB .M. Menaeneesa ¢ COBpeMEHHON TEOPUEN CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX HUMHU
MPOCTHIX M CJOXKHBIX BEIIECTB IO TPyMNIaM U mnepuojam. 3JHAYCHHE MEePHOTAYECKOTO

3aKOHa B Pa3BUTHH HAYKU

1.3

1.4

1.5

Crpoenue BemniecTBa. XHUMHYECKas CBs3b. BHIbI XMMHUYECKOW CBsI3U (KOBaJleHTHAas
HEeNoJIsipHasl M TMOJIIpHAsi, MOHHAs, MeTajuinueckas). VOHbI: KaTMOHBI M aHUOHBI.
MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW XUMHUYECKOW CBS3M (OOMEHHBIH U TOHOPHO-
aKIeNTOPHEIN). BomopoaHas cBs3b

BanenTtHOCTB. DnekTpooTpUIIaTENBbHOCTD. CTENEHb OKUCIICHUS

BemecTtBa MOJEKyJIIpHOTO W HEMOJEKYJIAPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THWIBI KPUCTAIMYECKUX pEHIETOK. 3aBUCHMOCTh CBOMCTBA

B€IICCTB OT THIIA KpHCT&J’IJ’IH‘-IGCKOﬁ peIHéTKI/I. ITousatue o AUCIICPCHBIX CHCTEMAaX.

HctuHHBIE U KOJUIOUIHBIE pacTBOPHI. MaccoBas 105 BEIECTBA B pacTBOpC

1.6

Knaccudukanus Heopranudeckux coenvHeHuil. HomeHkiaTypa HeopraHMYecKHUX

BCIICCTB

1.7

Xumnueckas peakius. Krnaccudukanus XUMUYECKUX peakiMii B HEOPraHHMYECKOW U
OpraHMYECKON XUMHH. 3aKOH COXPAaHEHHUs MacChl BEILLECTB, 3aKOH COXPAHEHUSA M

MIpEeBpaIeHHs] SHEPTUU PU XUMHUECKUX PEeaKIUIX




1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

O6parumbie peakuuu. XUMUUECKoe paBHOBecue. DakTopbl, BIUSIONIME HA COCTOSTHUE

xumuyeckoro pasHosecus. [Ipuanun Jle [larense

1.10

OnekrponuTHyeckas auccounanys. CubHble U ciadble 37eKTponuThl. Cpena BOAHBIX

PpacTBOPOB BCHICCTB: KUCJIas, HGfITpaJ'IBHaﬂ, meJo4yHas. Peaknmm noHHOTO oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaknuun

HeOpFaHI/I‘ICCKaH XUMMUA

2.1

Hemeramnbl. [lonoxkenue HemetaiuioB B llepuogumueckoil cucTeME XHUMHYECKUX
anementoB J[.MI. MeHneneeBa W OCOOEHHOCTH CTpOoeHHUs aromMoB. Dusnueckue

CBOMCTBA HEMETAUIOB. AJIIOTPOIMS HEMETAIOB (Ha INpPUMEpPE KUCIOPOAA, CEpbI,

docdopa u yriaepona)

2.2

XVWMUYECKUE CBOMCTBA BAXHEUIINX HEMETAJUIOB (TaJIOTEHOB, CEpPhI, a30Ta, docdopa,
yriaepoja ¥ KpeMHHS) U UX COCIMHEHHH (OKCHIOB, KHCIOPOACOACPIKAIINX KHUCIIOT,

BOJOPOOHBIX COGHHHGHHﬁ). HpI/IMeHeHI/Ie BaKHEHIIIMX HEMETAJIJIOB U X COC,I[I/IHGHI/Iﬁ

2.3

Mertamel. [Tonoxenune metamioB B [lepuogudeckol cucTeMe XUMUYECKUX JICMCHTOB
JA.UW. MengeneeBa. OCOOEHHOCTHM CTPOCHHSI SJIEKTPOHHBIX OOOJIOYEK aTOMOB
metayioB. OOmme  ¢Qusmdeckne cBoiicTBa MertauioB. CIUIaBEI  METaJUIOB.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METaIIOB

24

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMi, KaJIbIM, MarHui,
QTIOMUHMM, IIMHK, XpOM, J>Kelie30, Melb) M HuX coenuHeHuid. OOmme crmocoos!

MOJIYYCHH A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6HTy N TCXHUKC

2.5

T'enernueckas CBSA3b HCOPraHM4YCCKUX BCIICCTB, MNPUHAMICKAIHNX K Pa3JIUYHBIM

Ki1aCcCaM

3.1

3.2
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XUMHS U )KU3Hb

Ponmp xumum B oOecredeHUH BKOHOFHQCCKOIZ, 3HepreTquCKOﬁ U M[HUIIEBOM
6C3OHaCHOCTI/I, Pa3sBUTHU MCIAUIUHBI. Ilonsatue o HAayYHBIX MCTOHAAX IIO3HAHUA

BEHIECTB U XUMHUYCCKUX peaKHI/Iﬁ

[IpencraBnenuss o0 OOMIMX HAyYHBIX MPHUHIMIIAX MTPOMBIIIICHHOTO MOIYy4YeHUs
BOKHEHIINX BeEIIeCTB. YENOBEK B MHUPE BEIIECTB W MATEPHAIOB: BAaKHEHIINE
CTPOUTENBHBIE MAaTEpUAIbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO,
KepamMuKa, MaTepualibl I DJJIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKUE U

MUHEpAJIbHBIE yI00pEHUS

XuUMHS U 3I0pOBBE YEJIOBEKA: MpaBUjia UCIOJIb30BAaHUA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30MacHOr0 UCMHOJIb30BaHUS MPENapaToB OBITOBOM XMMHUU B MOBCEIHEBHOMN

KU3HU




VIII. YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»
» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://prosv.ru/search/?search=%D1%85%D0%B8%D0%BC%D0%B8%D 1 % 8F+%D0%B3%D0%

B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD&isAutocorrectQuery=tru

€

"[Ipoceemnienue" Kopropamus Poccuiickuii yueOHUK
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. OP AKmnacc https:/www.yaklass.ru/

2. Poccuiickas anekTpoHHas 1mkoda https://resh.edu.ru/

3. LECTA — sto uudpoBas miardopma ajisi COBPEMEHHOM IIKOJIbI

https://lecta.ru

4. O6pazoBarenbhbiii moptan Pemry EI'D https://ege.sdamgia.ru/

5. ObpazoBarenbublii noptan Pemnry BIIP https://vpr.sdamgia.ru/

6. Typaup M.B. JlomonocoBa https://turlom.olimpiada.ru/news/436

7. Becepoccuiickas oauMIuaja mKoJIbHUKOB. https://vos.olimpiada.ru/
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