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MHNOACHUTEJIBHASA 3ATINCKA

[IporpammMa 1O XWMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus  pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpa3oBanun B Poccuiickoii
®denepanuny, TpeOOBAHUN K pe3yabTaTaM OCBOCHHUS (penepaibHO 00pa3oBaTebHON MPOTPaMMBI CPETHETO
o6ero oopazosanus (POII COO), npeacraBieHHbIX B DesiepaibHOM TOCY1apCTBEHHOM 00pa30BaTeIbHOM
crannapre COO, ¢ yuérom KoHuenuuu npenoaaBanus yueOHOro npeamera «XuMHs» B 00pa30BaTEIbHbBIX
opranuzaiusax Poccuiickoir @enepanuy, peaau3yloLIMX OCHOBHBbIE 00pa3oBaTebHBIE IMPOrPaMMBbI, H
OCHOBHBIX MON0KeHUN «CTparernu pazBuTus BocnuTanus B Poccuiickoit @enepanun Ha niepuon a0 2025
roga» (Pacnopsokenue [Ipasurensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO/J0B K pa3pabOTKe MporpaMMbl MO XUMHH, K ONpeIeNeHHI0 oOmIel crpaTreruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUsI OOydaroUUXcs cpeAcTBaMH ydeOHoro mpenmera «Xumus» s 10-11
KJlaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KoHIenTyaidbHble mnojoxenus PIOC COO o
B3alMOOOYCIIOBJICHHOCTH IeJiel, coAep:KaHMsl, pe3yabTaToB OOydeHHs U TpeOOBaHHM K YpPOBHIO
IIOATOTOBKH BBIITYCKHHUKOB.



Xumuueckoe o0pa3zoBaHHE, IMOJy4aeMO€ BBITYCKHUKaMU 00I1e00pa30oBaTeIbHON OpraHU3aIuH,
SBISIETCSI HEOTHEMJIEMOH 4acThio UX 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPILAIOIINM 3TAllOM peaan3anny Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX IIEIOCTHOW CHUCTEME
XMMHYECKOTO 00pa3oBaHMsA. OTH IIEHHOCTH KacalOTCsl MO3HAHHWSA 3aKOHOB TPHPOJBI, (HOPMHUPOBAHHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YeJOBEKa, a TAaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3/I0POBBIO M MPHUPOAHOMN cpene. Peannsyercst xumMudeckoe oOpa3oBaHue 00YyYalOMIMXCsS Ha yPOBHE
cpenHero oOmero oopa3oBaHUs CpPEJACTBAaMH y4eOHOro mpeaMeTra «XUMHs», COACpKaHHE U IOCTPOCHHE
KOTOPOTO OIpE/eTICHbl B MPOrpaMMe 10 XUMHU C YYETOM CHenM(HUKH HAyKd XUMHH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLINX IeNeil U MPUHIUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeiHero obmero oOpa3zoBaHusi B Poccmiickoii
denepanuu.

Xumusi Kak dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT oOcoO0yl poJib B COBPEMEHHOM
UMBUJIM3AlMU, B CO3JaHUM HOBOM 0a3pl MaTepuanbHOM KyiabTypbl. OHa BHOCUT CBOM BKJIaa B
dbopMHpOBaHHE pPALMOHATBHOTO HAYYHOTO MBIIICHHUSA, B CO3JAaHUE IIEJIOCTHOTO MPEACTABICHHUS 00
OKpYKaloIlleM MHUpPE KaK O €IUHCTBE MPUPOJBI U YeIOBEeKa, KOTopoe (OpMUPYETCS B XMMHHM Ha OCHOBE
MMOHMMAHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpa, OCO3HAHUSI B3aMMOCBSI3U MEXJY CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH O0JIACTSIMU MPUMEHEHUS.

TecHo B3auMOJEHMCTBYs C APYrMMM €CTECTBEHHBIMHM HAayKaMM, XUMHsI CTajla HEOThEMJIEMOW 4YacTbhiO
MHUPOBOW KYyJbTYPbI, HEOOXOAUMBIM YCIOBHUEM YCIEUIHOIO TpyJa M JKU3HU KaKJIOro 4jeHa OOIlecTBa.
CoBpeMeHHas XMMHUSI KaK HayKa cO3MaTelbHasl, Kak HayKa BBICOKMX TEXHOJIOIMI HanpaBiieHa Ha pelIeHue
r7100abHBIX MPOOJEM YCTOHYMBOIO DPAa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, JSHEPreTHYECKOH, MHILIEBOH,
9KOJIOTUYECKOM O€30M1aCHOCTH U OXPaHBbI 3J0POBbS.

B coorBercTBHM ¢ OOmUMH IENSMH M NPUHIUIIAMH CpEeIHEro o0Imero oOpa3oBaHUS COJEpKAHHE
npenMera «Xumusi» (10—11 kiaccel, 6a30BbIi YpOBEHb MU3YyUEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TMOJATOTOBKY OOYYaromMXCs, HEOOXOAUMYIO MM Uil BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B KH3Hb COIMYyMa, MPOJOJDKEHUS OOpa30BaHUSA B Pa3TUYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMy  mpeaMera «XUMHsSD» SABISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0miast 1 HeopraHuyeckass XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOif HayKu: cUCTeMa 3HaHUI M0 HEOPraHMYECKOW XUMUHM (C BKIOYEHUEM 3HAaHUH W3 o0IIed XUMHUM) U
oprannyeckoil xumun. dopMupoBaHUe AAHHON CHUCTEMBbl 3HAHUI MpPH M3YyUYEHUU IpeJIMeTa oOecreunBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOI000pa3usl BEIECTB HA OCHOBE OOIMX MOHATHUH, 3aKOHOB U TEOPUI
XUMUU.

CrpykTypa conepkanusi KypcoB — «Opranuueckas xumusi» u «OO0Imas U HEOpraHUYecKasi XUMHS
copMHpOBaHa B IPOrpamMMe 10 XUMHUHU Ha OCHOBE CUCTEMHOTO M0/IX0/ia K U3yUeHHI0 y4eOHOro MaTepuana
n 00ycJOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNW Ha ONPEAENEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKONM XUMHHM BELIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHYECKOU
TEOpUU CTPOCHHUS OPraHWYECKUX COETUHEHHH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX M AJIEKTPOHHBIX
NPEJCTaBICHUN O CTpoeHUH BeulecTB. CBeieHUs 00 M3ydaeMbIX B Kypce BEIIECTBaX Jar0TCs B PA3BUTHH —
OT YIJIEBOJOPOJIOB JI0 CJIOXHBIX OMOJOTMYECKM aKTHUBHBIX cCOoelMHEHUH. B Kypce oprannyeckoil Xxumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHMs IE€pBOHAYAIbHbIC
MPEJICTAaBICHUS] O XUMHYECKON CBS3M, KJIacCH(UKAIIMOHHBIX MpPU3HAKaX BEIECTB, 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOHN peaKInu.

[To HOBBIM YIJIOM 3peHHs B mpenMeTe «XUMus» 0a30BOr0 ypoBHS paccMaTpUBAETCs M3YyYSHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUSI TEOPETHUECKMH MaTepuan M (PAKTOJOTHYECKHE CBEACHHUS O
BEIIECTBAX M XMMHYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuveckas XHMUs»
00y4JaromuMCsl  TIPEIOCTAaBISAETCS BO3MOXKHOCTH OCO3HATh 3HAUEHHWE IEPUOJMYECKOTO 3aKOHA C
OO0IIETEOPETUYECKUX M METOJI0JIOTHYECKUX TO3UIUH, IIy0Xe MOHATh UCTOPUUECKOEe U3MEHEHHe (PyHKIHit
3TOTr0 3aKOHA — OT 0000IaroIIel 10 00BACHSIONIEH 1 TPOTHO3UPYIOLIEH.



Enunas cucrema 3HaHMM O BaXKHEUIINX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHHH,
a TAaK)K€ 0 XUMUYECKHUX PEAKIHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS AOMOJHIETCs B Kypcax 10
n 11 kyaccoB 3neMEHTaMM COAEpkKaHUs, UMEIOIIUMHU KYJIbTYPOJIOTMUYECKUI U NMPUKIAAHON XapakTep. OTH
3HaHHUS CIMOCOOCTBYIOT MOHMMAHHWIO B3aMMOCBSI3M XMMHH C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATEIFHON W TIPAKTHUYECKON AESITeTbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIHTAHHIO YBAXCHHUS K
MPOIIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKUX TMPUIOKCHUA XUMHHU, TTIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHLCS B OOMIECCTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KPUTHUECKU
OCMBICTTUBATh MH(GOPMAIUI0O U MPUMEHATh €€ IS MOIOJIHCHHs] 3HAHWM, PENICHUS MHTEJUICKTYJIbHBIX U
IKCIIEPUMEHTAIBLHBIX HUCCIIEOBATEIBCKUX 3a7ad. B 1mermom cojepkaHue ydeOHOro mpeamera «XuMUs
JTAHHOTO YpPOBHS H3yYEHUs] OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE Yy OOYYAIOIMIUXCSI MHUPOBO33PEHUECKOU
OCHOBBI JIJIsl TOHUMaHUS (UIOCOPCKUX HUACH, TaKMX KaK: MAaTepHAbHOEC €IUHCTBO HEOPTAaHHMYECKOTO U
OpPraHUYECKOTO MHpa, OO0YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM M CTPOEHHEM, I03HABaeMOCTh
MPUPOJHBIX SIBJICHUN IMyTEM OSKCIEPUMEHTa W PEHICHUS NPOTUBOPCUYHH MEXKIy HOBBIMH (aKTaMu U
TEOPETHYECCKUMHU TPEANOCHUIKAMHU, OCO3HAHKUE POJIM XUMHUHU B PEIICHUH SKOJOTHUECKHUX MPOoOJIeM, a TakKe
po0ieM cOepeKeHHSI SIHEPTETUICCKIX PECYPCOB, ChIPhS, CO3JIaHUSI HOBBIX TEXHOJIOTHI U MAaTEPHUAJIOB.

B nmane pelmiCHud 3a/la4 BOCIHUTAHUA, PAa3BUTHA W COLOUATIU3ALUA O6yanOH_[I/IXC$I IIPUHATBIC
IPOrpaMMOii 110 XUMHH TTOAXOBI K ONMPEAETICHUIO COIEPKAHUS U TOCTPOCHUS TPEeIMETa IPeyCMaTPUBAIOT
(hOopMHUPOBaHHE YHHBEPCATHHBIX YICOHBIX IEHCTBUI, HMEIOMNX 0a30BO€ 3HAYCHHE JUISI PA3IUYHBIX BHJIOB
NESTEeNbHOCTH: PEIICHUs MpoOsieM, IMOWCKa, aHalu3a M 00paboTKM HH(MOpMAIUH, HEOOXOJWMBIX IS
NPUOOPETEHUS OMbBITa MPAKTHYECKON U MCCIIEA0BATEIbCKOM JEATEILHOCTH, 3aHUMAOIIEH Ba)KHOE MECTO B
IIO3HAaHUU XUMHUHU.

B npaktuke npenogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O O0ILIEr0 00Opa30BaHUs, TaK U HA YPOBHE
cpeaHero oémero odpa3oBaHUs, NPHU ONPEAETICHUU COAEPIKATEIbHOW XapaKTePUCTUKU IeJed H3ydeHHs
npeaMeTa HalpaBICHUEM IEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO NMpH3HAETCs (OpMUpPOBAaHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM 1eATeIbHOCTH YelloBeKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHpPOBOM KyiabTypbhl. C METOIMYECKOW TOYKM 3PEHUS TAKOW MOAXOA K
OIIPEEIICHUIO LEJIEH N3YUYEHNUS IIPEIMETA SBIISIETCS BIIOJHE OIPABIAHHBIM.

CornacHo [aHHOW TOYKE 3pEHHS TIABHBIMH LIETSIMU W3Y4EHHUs MpeaMmera «XuMus» Ha 0a30BOM
ypoBae (10 —11 xJ1.) saBsttoTCs:

(dbopMHpOBaHHE CHUCTEMbl XMMMYECKMX 3HAHMN KaK BaKHEWIIEeW COCTaBIAIOLIEH eCTeCTBEHHO-HAY4HOM
KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAaT KIF0UEBbIe MOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPHU XMMHUH,
OCBOEHUE SI3bIKa HAyKH, YCBOCHHE U MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

(GbopMHpOBaHME W pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOJaX IO3HAHMS BELIECTB M XUMHYECKHX
peakiuii, HeoOXOIUMBIX JUIsl MPHOOPETeHNs YMEHUH OPHUEHTUPOBATbCS B MUPE BELIECTB U XMMHUYECKHUX
SIBJICHUH, IMEIOLIUX MECTO B IIPUPOJIE, B TPAKTUYECKON U ITOBCEHEBHOM KU3HH;

pa3BUTHE YMEHHMH M CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM M OOBSICHEHUEM XHMHYECKOTO
IKCIIEPUMEHTA, COOJIIOICHUEM TPABIII 0€3011aCHOTO 0OpaIeHus C BEIIECTBAMU.

Hapsiny ¢ atum, conepxarenbHas XapaKTepUCTHKA el U 3a/1a4 U3ydeHHsl IpeaMeTa B IporpaMme
[0 XUMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B CUCTEME CPEIHETO
obmero oOpazoBanus. CeromHss B MPENoJaBaHUM XMMUW B OOJBIICH CTEeHW OTHAETCS TpPEINOYTEeHUE
MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHUsl OOydeHHUs, OpPUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHHMKA
o0m1ieo0pa3oBaTelbHOW  OpraHM3alliy, BIAJCIONIET0 HE Ha0opoM 3HAHUH, a (QYHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTUBHOTO IOJYyYeHHMsS 3HAHUM W NPUMEHEHUS HX B
peaJ'II)HOI\/'I JKHU3HU IOJId PCIICHUS MPAKTUYCCKUX 3a71a4.

B cBsi3u ¢ aTUM TIpu M3ydeHUU mpeaMmeTa «XUMUs» JOMUHHPYIONIEe 3HAYCHUE MPUOOPETAIOT TaKHUe
LIEJIA U 3a7a4H, KaK:



ajanranus OoOydJarolmuxcs K YCIOBUSM JIMHAMUYHO pPa3BUBAIOIIETOCS MHpa, (GOpMHUpOBaHUE
UHTEJJIEKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHUIO,  COTPYJHUYECTBY,
CaMOCTOATENIbHOMY HPUHITHIO IPAMOTHBIX PEUICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX C
BEILIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHue y OOy4yarOUIMXCS KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETCHIIUN), HMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE JUISl PA3JIMUHBIX BUJOB JICSTEIIBHOCTU: pEHICHUsl MpoOjieM, MOKCKa, aHAlIW3a U
o0paboTku uHpOpMaNMKU, HEOOXOAUMBIX IJSi MPUOOPETEHHUs OMbITa JEATEIbHOCTH, KOTOpas 3aHHMAaeT
BXHOC MECTO B TMO3HAHMHM XHMHH, a TaKXKe JJs OIEHKH C IO3UIUK 3KOJOTUYECKOW Oe30MacHOCTH
XapakTepa BIHUSHUS BEIIECTB U XUMUYECKHX MIPOIECCOB HA OPTaHMU3M UYeJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE T[O3HABATEJIbHBIX HWHTEPECOB, MHTEJUIEKTYAIbHBIX M  TBOPUYECKHUX CIOCOOHOCTEMH
00yyaroluxcsi: CIOCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBHH C
KU3HEHHBIMH TTOTPEOHOCTSIMU, MCIIOIB30BaTh COBPEMEHHbBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH IS TOUCKA H
aHaJM3a yueOHOW U HayYHO-MIOMYJISIPHON HH(POPMAIIMN XUMHUYECKOTO COJIePIKAHNUS;

dbopMHpOBaHHE H Pa3BUTHE Y OOYYAIOUIMXCS aCCOLUMATHBHOIO M JIOTUYECKOTO MBIIUICHUS,
HaAOII0IaTEIFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, MPH
TUTAHUPOBAHKUH U MPOBEICHUH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs yOEeKAEHHOCTH B T'yMaHHUCTUYECKOM HAIpPaBICHHOCTH XHMHHU, €€
BXHOH pOJM B PEUICHUU TJIO0ATBHBIX MPOOJIEM pPAalMOHAIHHOTO IPHPOIOIIONBG30BAHUS, TTOTIOTHEHUS
HHEPreTUYECKUX PECYPCOB U COXPAHEHHUS MTPUPOIHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OepeKHOTO
OTHOILICHMS K MPUPOJIE U CBOEMY 3/I0POBbIO, a TAaKXKe MPUOOPETEHHsI OIbITa MCIIOJIb30BAHMSI MOJIyYEHHbBIX
3HAHUU JUI IPUHSTHUS TPAMOTHBIX PELIEHUN B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yuebHOM mmaHe cpemHero oOmero oOpazoBaHHs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS BXOJIUT B
COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-HaY4HbIE TPEIMEThHI».

OO1miee 4MCIIO 4YacoB, OTBEAEHHBIX I M3YYCHUsS XHMHH, Ha 0a30BOM YpPOBHE CPEIHEro OOIIEero
oOpaszoBanusi, coctaBisieT 68 wacoB: B 10 kimacce — 34 vaca (1 wac B Henenro), B 11 kimacce — 34 gaca (1 gac B

HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

IIpenmer OpraHMYECKON XUMHH: eé BO3HUKHOBEHIUE, pa3BuUTHE u 3HaUEHUe
B IIOJIyYEHHU HOBBIX BEIECTB M MaTepuanoB. Teopus CTPOEHMsI OPraHUYECKMX COEIUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIE MoyiokeHUs. CTpyKTypHbIe (HOpPMYIBl OpraHMYecKUX BeulecTB. ['omosnorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUUECKUX COCUHEHUSIX — OJUHAPHBIE U KPATHBIE CBS3H.



[IpencraBnenne o kiaccuUKaMK OpPraHMYECKUX BemiecTB. HoMeHkiarypa OpraHMYecKux
COEMHEHNI (cucTemMaThyeckas) W TpUBHAJIbHbIE Ha3BaHUS BAXKHEUIINX MPEICTaBUTENEH KIaccoB
OpPraHMYECKUX BEIECTB.

OKCIIepUMEHTAILHBIC METOJIbI M3YUEHUSI BEIIECTB M WX IPEBPAIICHUI: O3HAKOMIICHUE C 00pasiaMu
OpPraHUYECKUX BEIIECTB M MaTepUallaMd Ha MX OCHOBE, MOJCIMPOBAHUE MOJICKYJI OPraHUYECKUX BEIICCTB,
HAOJIIO/ICHUE W ONMUCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPTaHMYECKUX BEIISCTB MPH
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPCHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKUHN pAx. MeTaH U 3TaH — NPOCTEHIIME MPEICTAaBUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOMCTBA (peakluK 3aMEILEHHs] U TOPEHUs ), HaX0XkKJIEHHE B IPUPOJIE,
IIOJIyYEHUE U IIPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKMH psiA. OTUIEH W HOPONWIEH — IpOocTelIIne
IPEJICTaBUTEIN  AJIKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U OJIUMEPHU3aLliK ), I0JIyY€HNE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u mermnOyraaueH-1,3: cTpoeHHe, BaXHEWIINE XWMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHM psA. AUETHWIEH — MpOCTEeHIINM
IIPEJICTaBUTEIIb AJIKMHOB: COCTaB, CTPOCHUE, (pU3HUECKUEe U XMMUYECKHE CBOMCTBA (peakuy rMIpUpOBaHNs,
raJlor€HUPOBAHUS, TUIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benson: coctas, cTpoenue, Pu3nueckre 1 XMMHUYECKHUE CBOMCTBA (PEaKIMK TaJIOT€HUPOBAHUS
W HUTPOBAHUs), TOJIyY€HHE W TPHUMEHEHHe. T0nyon: cocmas, cmpoeHue, @uaudeckue u XumuyecKue
ceolicmea (peaxkyuu 2an02eHUpos8anus U HUMpPOSauus), noiyueHue u npumeHerue. TOKCHUHOCTh apeHOB.
I'emeTnyeckas cBsI3b MCXKAY YIVICBOAOPOJAaMHU, MMPUHAMJICIKAIIUMU K PA3JIMYHBIM KJIaCCaM.

[Ipupoanbie UCTOYHUKH yriieBoA0poaoB. [Ipupoanslii ra3 u nonytHele HedTsHbIE Ta3bl. HedTh u €€
npoucxoxaeHune. CrnocoObl nepepaboOTKH HEPTU: MEPEroHKa, KPeKUHI (TePMHUYECKUH, KaTaJUTUYEeCKUi),
nupoau3. [IpoaykTsl nepepaboTku He(TH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH W B ObITy. KameHHBbIH
yroJib U POAYKTHI €ro rnepepaboTKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YUEHUsl BEIIECTB M MX MPEBPAIICHUN: O3HAKOMIIEHHE C 00paslaMu
IlacTMacc, KaydyykoB W pe3uHbl, kojulekiuun «HepTts» U «Yromb», MOAETUPOBAHHE MOJEKYI
yIJIEBOJIOPOIOB U TaOT€HOMPOU3BOAHBIX, IMPOBEICHUE IPAKTUUECKON pabOoThl: TONyYeHHE HJTUJICHA H
W3YyYEHHUE €ro CBOMCTB.

Pacuérable 3a/1auu.

Breraucnenuss mo YpaBHCHUIO XHUMHYECKOMN pcaknuuu (MaCCH, O6’BéMa, KOJIMYECTBA HCXOJHOIO
BCIICCTBA HWJIM HNPOJAYKTAa pPCaKIMU II0 HM3BCCTHBIM MaccCe, O6’I)éMy, KOJIMYCCTBY OAHOTO M3 HMCXOAHBIX
BCIICCTB HUJIK NPOJAYKTOB peaKL[I/II/I).

Kuciiopoacoaep:kaiue opraHuveckne coeTuHeHNsl
[IpenenpHble OJHOATOMHBIC CHUPTHL. METaHOT W JTaHON: CTPOCHHE, (QU3NYECKHEe U XUMHUYECKUE

CBOMCTBA (peakIiM ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOI0POJIaMU, TOPEHUE), TpuMeHeHne. Bogopoanbie
CBSI3U MEKAY MOJIEKYJIaMHU CIIUPTOB. JIeficTBHE METaHOJIa U ATAHOJIA HA OPIaHU3M YEJI0BEKA.



MHoroaToMHbI€ CIUPTHL. DTUICHIJIMKONIb M TIUIEPUH: CTPOCHUE, (U3NYECKHEe M XUMHYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO ILEJIOYHBIMU METajulaMH, KadeCTBEHHas pPEaKlMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm uesoBeka. [ [puMeHenne rmuneprutHa u 3TUIICHTIIMKOJIS.

@deHOoM: CTpOCHHE MOJEKYNbl, (HU3MUECKue H XUMHYECKHe cBoiicTBa. Tokcu4HOCTh (heHomna.
[Ipumenenue denomna.

A.]'IBI[CFI/II[BI U KenioHbsl. CDOpMaJ'IBI[eFI/II[, ancTajlpJACru/: CTPOCHHC, (bI/ISI/ILIeCKI/IC U XHUMHYECKHUEC
CBOMCTBa (peaKI_[I/II/I OKHCJICHUS U BOCCTAHOBJICHHUA, KAUCCTBCHHBIC peaKHI/II/I), IIOJIYYCHHEC U IPUMCHCHHUC.

OHOOCHOBHBIE IpeJeNbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHasl KMCIOTBL: CTPOCHUE,
¢usnveckue U XMMHYECKHE CBOMCTBa (CBOICTBaA, OOIIME IS Kiacca KUCIIOT, peakius >TepH]UKaiun),
nojrydeHue U npumenenue. CTeapuHoOBasi U OJEUHOBAs KUCJIOTHI KaK IPEACTAaBUTENN BBICIINX KapOOHOBBIX
KHUCIOT. MblJIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxable >(QHUpPBl KaK MPOM3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MApPOIHM3 CIOXKHBIX 3QupoB. JKupHL
I'maponus xupos. [Ipumenenue xupoB. buonormueckas poib KHUPOB.

VYraeBoasl: cOCTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, IU- W MHonucaxapuiel). [Urokoza —
NPOCTEHINMI MOHOCaXapua: OCOOCHHOCTH CTPOCHUSI MOJICKYJbI, (pU3MYeCKHe M XUMHYECKHE CBOMCTBA
(B3aumopeiictBue ¢ ruzapokcuaom menu(ll), oxucnenne ammmuauHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKCHHE TJIIOKO3bl), HAXOXJICHHE B IPHUPOAE, NMPHUMEHEHHE, OMOJIOrnvecKas poJb.
dotocunTe3. PpykTo3a KaK H30MEP IITIOKO3BL.

Kpaxman u nemnntono3a kak npupoHbie noaumepsl. CTpoeHne Kpaxmana U Lnemnoao3sl. Gusnueckue
Y XMMHUYECKHE CBOMCTBA Kpaxmasa (TUAPOIIN3, KaueCTBEHHAs PEaKIMs C HOI0M).

OKCIepuMEHTAIbHBIE METOJIbl M3YUEHUSI BEIECTB M MX MPEBPAIllEHUN: MpoBeneHue, HaOoIeHne 1
OIHCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIMHU OJJHOATOMHBIX CIIUPTOB
(oxucnenne stanona okcuaoM wmeau(ll)), MHOroarOMHbBIX CHHUPTOB (B3aUMOJEUCTBUE TJIUIEPUHA C
ruapokcuaoM  wmenu(Il)), ampaernyoB (OKHCIGHHE aMMHUA4YHBIM pacTBOpoM okcuipa cepebpa(l) u
ruapokcuaom Mmeau(Il), B3ammozeicTBue kpaxmana € HMOAOM), NPOBEACHHE MPAKTUYECKOW pabOTHI:
CBOIMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

PacuérHble 3aj1aun.

Breraucnenuss mo YpPaBHCHUIO XUMHYECKOMN peaKknnuun (MaCCLI, O6’béMa, KOJIMYECTBA HMCXOJHOI'O
BCIICCTBA HWJIM HNPOJAYKTAa pPCaKIMU II0 HU3BCCTHBIM MaccCe, O6’I)éMy, KOJIMYCCTBY OAHOTO M3 HMCXOAHBIX
BCIICCTB UJIK NTPOAYKTOB peaKHI/II/I).

A30Tcoz[ep>i<amne OpraHu4YCeCKUC COCAUHCHU.

AMMHOKHCIOTBI KaK aM(bOTepHI)IC OpraHn4€CKUC COCAUHCHUA. dusznyecknue U XUMHUUECKHE CBOMCTBA
AMHWHOKHCIIOT (Ha mpumMepe FJ'II/H_[I/IHa). buonornyeckoe 3HaueHNE aMHUHOKHUCIIOT. HCHTI/I)IBI.

benku kak mpupoHBIE BBHICOKOMOJCKYISIpHBIC COeluHEHUs. [lepBUYHAs, BTOpPUYHAS M TPETHUUHAS
CTPYKTypa OeaKOB. XUMHUECKHUE CBOMCTBA OCIKOB: THAPOJIU3, JEHATYpaIlds, KaueCTBEHHBbIE PEaKIUU Ha
OEJIKU.

OKCIEPUMEHTAILHBIC METOJbI M3YUCHHS BEIISCTB M HMX IPEBPaACHUN: Ha6J’IIOI[eHI/Ie n OIIMCaHHuC
ACMOHCTPAlMOHHBIX OIILITOB: JICHATYpalus OCIIKOB IIpU HarpC€BaHnu, OIBCTHBIC PCAKIINU OCIIKOB.

BbicokomosieKkyIsipHbIe COeIMHEHHUS



OCHOBHbIE MOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, CTEIEHb NOJIMMEpPHU3AlNK, CpEeAHsas MOoJeKylspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — OJIMMEPU3ALUS U ITOJTUKOHACHCALIHSL.

3KCH€DI/IMCHTEUIBHBIG METOJIbl M3YYCHHUS BEIISCTB M MX MHPEBPAICHUM: O03HAKOMJICHHUE C 06pa3uaMH
IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeIMETHEIC CBS3H.

Peanuzanuss MeXnpeaIMETHBIX CBA3€M IpU M3ydyeHUM opraHuuyecko xumuu B 10 kiacce
OCYILLIECTBIISICTCS 4epe3 MCI0JIb30BaHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATUH, TaKk M IOHATHUH,
SABJISIFOLUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mure ecTecTBEeHHO-HAYYHBIC MMOHSTHUS: SBJICHHUE, HAyYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHATU3,
CUHTE3, KJIaCCU(PUKALIHSI, IEPUOANIHOCTD, HAOIIOACHUE, M3MEPEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusuka: MaTtcpus, SHEPTUsA, MacCa, aToOM, JJICKTPOH, MOJICKYJIa, BHeprCTI/I‘ICCKI/Iﬁ YPOBCHB, BCUICCTBO,
TCJIO, O6’béM, arperaTHo€ CoCTOAIHHEC BCIICCTBA, (bl/ISI/I‘IGCKI/Ie BCJIIMYMHBI U €AUHUIIBI UX U3MEPCHHS.

buonorus: knerka, opranusm, 6uocdepa, oOMeH BellecTB B opraHu3Me, (OTOCUHTE3, OUOIOTHUECKU
aKTUBHBIC BemlecTBa (OCIKH, YTIIEBObI, JKUPBI, PEPMEHTHI).

['eorpadus: MuHepaibl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHnomnorus: MMUIICBBIC TPOAYKTBI, OCHOBBI pPAUMOHAJIBHOIO IIUTAHWUA, MOKOIIKUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC ITPpeIiapaThbl, MaTCPUAJIbl U3 HCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeaneCKne OCHOBbI XUMHUH

XuMHuueckui saemMeHT. ATom. Snpo aTtoma, M30TOMBL. DJIEKTPOHHAs 00070YKa. DHEPreTHUeCKUe
YPOBHH, TIOAYPOBHU. ATOMHBIC opOuTay, s-, P-, d- amemenThl. OCOOEHHOCTH paCIpeIe/iCHUs JEKTPOHOB
10 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHASI KOHPUTypalns aTOMOB.

[Tepnonnueckuit 3akoH u [lepuonnueckas cuctema xumudeckux ieMeHToB [I. 1. MenaeneeBa. CBs3b
nepuoanydeckoro 3akoHa u llepumogmueckod cucremsl xumudeckux anemeHToB [[. WM. MenneneeBa ¢
COBPEMEHHOM TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINIaM M MepuojaM. 3HaYE€HUE NEePUOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemecTBa. XHMHUYECKasi CBSI3b. BUIBI XMMHUYECKOW CBS3M (KOBAJICHTHAs HEMOJSpHAs U
MOJISIpHAsl, WOHHAs, MeTaUTM4ecKas). MexaHu3mbl 00pa3oBaHUs KOBAJEHTHONW XHMHYECKOW CBSI3H



(oOMeHHBIH M JIOHOPHO-AaKLENTOpHBIN). Bomopoanas cBs3b. BajeHTHOCTh. DIEKTPOOTPULIATETBHOCTD.
Crenenp okucienus. OHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTue 0 nucnepcHbIX cucreMmax. MiIcTHHHBIE M KOJUTOMHBIE pacTBOpbl. MaccoBas 10Ji BEIIECTBA B
pactBope.

Knaccupukanuss HeopraHmdeckux coennHeHMid. HoMmeHkiaTypa HEOPraHMYEeCKHX  BEIECTB.
I'enernyeckas CBsA3b HEOPraHMYECKUX BEIIECTB, IPUHAUICIKAINX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas peakuus. Knaccudukanus XUMHUUYECKUX peakUUid B HEOPTaHUYECKOW U OpraHHYecKOi
XUMHH. 3aKOH COXPAaHEHUS] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPIrUU IPU XUMHUUYECKUX
peaxusx.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT paziuyHbIX (hakTopoB. OOpaTuMble peakuuu. XUMHUECKOE
paBHOBecue. PaKTOphI, BIUSIONIUE HA COCTOSHUE XUMUYeckoro paBHoBecHs. [Ipuniun Jle [larense.

3HeKTp0HI/ITI/I‘ICCKa${ Jucconuanus. CunpHble U ciaa0ble QJICKTPOJIUTHI. Cpez[a BOJHBIX PAaCTBOPOB
BCIICCTB. KKUCjasd, Hef/'ITpaJILHafl, mieja10o4Hast.

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC peaKkunu.

3KCH€DHM€HTEL]IBHI:I€ MCTOJAblI M3YVYCHUA BCUICCTB MU HX HDGBDaHIeHI/If/'II JACMOHCTpanus Ta6JII/ILI
«Ilepuoguueckas cucrema xumudeckux onemeHtoB JI. M. MenneneeBa», u3ydeHHE MOAEIEH
KPUCTANINYECKUX PELIETOK, HaOro1eHue
U OIKCaHUE JIEMOHCTPALMOHHBIX M JIAOOpPaTOPHBIX OMNBITOB (pa3joXKEHHE IEepOKCHAa BOJIOPOAA B
INPUCYTCTBUM KaTaJln3aTopa, OMNpPEeJeNIeHHE Cpeabl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO
WH/IMKATOpa, pPEaKuy HOHHOTO OOMEHa), MPOBEACHUE NPAKTUYECKOH paboThl «BimsHUE pazIHdHBIX
(akTOpPOB HAa CKOPOCTb XMMHUUYECKON pEeaKLum».

PacuérHble 3aj1aun.

Pacuértnl o YpPaBHCHUAM XUMHWYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHNYCCKUC paC‘{éTH, paC‘léTH C
HUCIIOJIB30BAHHUEM ITOHATHA «MaCCOBasd A0J BEIICCTBA».

Heoprannyeckasi Xumus
Hewmerannsl. Ilonoxkenue HemeramioB B Ilepuonnmyeckoil cucTteMe XUMHUYECKHX 3JeMEHTOB /Jl.
W. MenneneeBa 1 0COOEHHOCTH CTPOEHHUs aTOMOB. (DU3NMYECKUE CBOMCTBA HEMETAIOB. AJIJIOTPOINHUSA

HEMEeTaJlJIOB (Ha IIpUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMHUECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (rajloreHOB, cepbl, azoTa, ¢ocdopa, yriepoga U
KPEMHHUA) U UX COCTUHEHUH (OKCUI0B, KUCIOPOCOACPKAILMX KUCIIOT, BOJOPOIHBIX COCTUHEHUI).

[IpuMeHeHne Ba)KHEUIIIUX HEMETANIOB U UX COETUHEHUH.
Merautbl.  [lonoxenne wertawioB B Ilepuonuueckord CucTeMe XHUMHYECKHX JJeMEHTOB /.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000J0UeK aTOMOB MeTauioB. O0ume pusnyueckue

cBoiicTBa MeTaioB. CIIJIaBbl METAILIOB. 3HCKTp0XI/IMI/IquKI/Iﬁ paa HaprDKCHI/Iﬁ MCTAJIJIOB.

XUMHUYECKHE CBOIMCTBA BaXHEUIIUX METAJUIOB (HATPUM, Kajaui, KalblUi, MATHUW, aTIOMUHUAN, [TUHK,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUM.



OO6u1re criocoObl moy4eHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

3KCH€DI/IMCHTEUIBHBIG METOJbl M3YYEHMS BEIISCTB U MX IIPEeBpaAICHHN: HU3YUCHUC KOJUICKIIUU
«MeTamel U CIIJIaBBbI», O6p33HOB HEMCTAJIJIOB, PCHICHUC OSKCICPUMCHTAJIBHBIX 3ajaady, Ha6J'II-OI[eHI/Ie n
OIMMMCAHUC IACMOHCTpPALMOHHBIX M na60paT0pHHx OIIBITOB (B3aI/IMOI[eI>'ICTBHe rupokcuaa aJrOMHUHUA C
pacTBOpaMu KHCJIOT U menoqeﬁ, Kau€CTBCHHBIC PCAKIIMKU HAa KaTUOHBI MeTaJ'IJ'IOB).

PacuérHplc 3a1a4m.

Pacuérel mMacchl BemiecTBa MM 00BEMA ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA, MAacCe WIIU
00BEMY OJHOTO U3 YYAaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Tbl Macchl (00bEMa, KOJUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIMHU, €CJIU OJHO U3 BEIIECTB UMEET IPUMECH.

XUMHUA U KU3HD

Ponp xuMum B 00€CTIEYeHUH SKOJIOTUYECKOM, SHEPreTHYeCKON M MUIIeBON 0€30MacHOCTH, Pa3BUTUU
MeauUuHbL. [IoHATHE 0 HayYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenioBek B MUpPE BEIIECTB U MAaTEPUATIOB: BAKHEHUIITNE CTPOUTEIIbHBIE MaTepUalIbl, KOHCTPYKIIMOHHbBIC
MaTepuaibl, Kpacku, CTEKIIO0, KepaMHuKa, MaTepuaibl Uil dJIEKTPOHUKH, HAHOMAaTepuaibl, OPTaHUYECKUE U
MUHEpaIbHBIC YA0OPEHHUSI.

XuMHsT U 3]I0pOBbE YEJIOBEKA: IpaBWiIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIpenapaToB, IpaBuia
0e30macHoro UCIIOJIb30BaHUs rpenaparoB OBITOBOI XUMUHU

B HOBCGI[HCBHOﬁ JKHU3HHU.

MeXnpeIMETHBIC CBSI3H.

Peanuzanus MCXKITPCAMCTHBIX CBsI3EH IIpu U3y4CHUU 0611_[6171 n HCOpFaHquCKOﬁ xuMuH B 11 xnacce
OCYHICCTBIIACTCA YCpPEC3 HCIIOJIb30BAHHUE KaK O6H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTI/Iﬁ,
ABJIIIOINUXCA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMCTOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.

OO6mme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAyYHBIN (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CUHTE3,
KiaccuuKalus, NIepuoAUYHOCTb, HAOIIOIEHIE, IKCIIEPUMEHT, MOJICTUPOBaHIE, U3MEPEHUE, SIBJICHHUE.

@dusuka: Marepus, OJHEprusi, Mmacca, aroM, DJEKTPOH, NPOTOH, HEUTPOH, HWOH, W30TOI,
pallMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUIl YPOBEHb, BEILECTBO, TEI0, 00BEM, arperaTHoOe COCTOSHUE
BEIIECTBA, (pr3nuecKue BETMUMHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: KJICTKA, OpTaHu3M, SKOCHUCTCMA, 61/100(1)epa, MakKpoO- U MHUKPOIJICMCHTBI, BATAMUHBI, oOMeH
BCIICCTB B OPraHU3MC.

Feorpa(bm[: MHHCPAJIbI, TOPHBIC TIOPOJBLI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIINBO, PECYPCHI.

TexHosorus: XUMHYCCKass  MPOMBINIJICHHOCTD, MCTAJUTYprus, TMPOU3BOACTBO  CTPOUTCIIbHBIX
MaTcpuraios, CEITbCKOX031CTBEHHOE IMPONU3BOACTBO, IMHIICBAad IMPOMBIINIJICHHOCTD, @apMaHeBTHLIeCKaSI
MPOMBIINIJICHHOCTb, IMPOU3BOACTBO KOCMCTUUYCCKHUX MPCIaparoB, MHNPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTepuraIoB, DJICKTPOHHAA MMPOMBINIJICHHOCTE, HAHOTECXHOJOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMBI 110 XMMHWM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAOIIMMUCS IPOTPaMM
cpenHero obuiero oopa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMETHBIM). HaydHo-MeTonuueckoit
OCHOBOM U1 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMSI IIPOrPaMM CPEAHEro oOIIero oopazoBaHus
SBJIIETCS. CUCTEMHO-/1€ATEeIbHOCTHBIH MOAXO/I.

B cooTBeTCTBUM C CHUCTEMHO-ICATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIMYHOCTHBIX pE3yJIbTaTOB
OCBOGHHA TMpeaMera «XWMHS» HAa YPOBHE CpEIHEro oO0Iero oOpa30BaHUS BBIACICHBI CIETYIOLIHNE
COCTAaBJISAIOLIHE:

OCO3HAaHHUC 06y‘IaIOH_II/IMI/ICH pOCCHfICKOfI Fpa)K,HaHCKOﬁ HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

HaJIn4yue MOTHBAIlUU K 06yqu1/Ho;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUH TMYHOCTH HAa OCHOBE KIJIFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESTEIBHOCTH LEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKaMHU, IPUCYIIUMHU LIEJTOCTHOH CHCTEME XMMUYECKOT0 00pa3oBaHMs;

HaJIM4YUC IIPAaBOCO3HAHUA AKOJIOTHYECKOH KYJIbTYpPbBl H CITOCOOHOCTH CTaBHUTh nejim " CTPOUTH
KU3HCHHBIC ITJIaHBI.

JIn4HOCTHEBIE pe3yiibTaTbl OCBOCHUA MPCAMCETA «XHUMHUS JOCTUTAaOTCA B CAWMHCTBEC yqe6H0171 n
BOCITUTATEIIbHOM JACATCIIBHOCTH B COOTBETCTBUU C T'YMAHHUCTUYCCKUMH, COLHUOKYJIBTYPHBIMH, JYXOBHO-
HPaBCTBCHHBIMU IICHHOCTAMU U HACATTaMHU pOCCHfICKOFO rpakI1aHCKOTr' o O6IJ_ICCTB3., IIPUHATBIMHU B O6H_ICCTBC
HOpMaMH MW IpaBUJIaMHU TMOBCACHMUA, CHOCO6CTBYIOHII/IMI/I mnmponeccaMm CamMoOIlO3HaHHA, CaMOPAa3BUTHA H
HPaBCTBCHHOI'O CTAHOBJICHUS JINYHOCTU 06yqa}0mﬂxc;1.

JIM4HOCTHEIE PE3yJIbTAaThl OCBOCHHUSA IMPEAMCTA «XHUMHUS OTpaxaroT C(bOpMI/IpOBaHHOCTB OIIbITa
IMO03HABaTEILHON U HpaKTI/ILIeCKOﬁ JCATCIIBHOCTH 06yqaloumxc;1 o peain3aluu IMPUHATBIX B 06HIGCTBG
HCHHOCTCﬁ, B TOM YHMCJIC B 4aCTU:

1) rpaaIaHCKOT0 BOCTIUTAHUS:

OCO3HaHHUS 00YyYaroIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPaBOIIOPAIKY;

MpEACTABJIICHUS O COMUAJIBHBIX HOPpMaAX U IIpaBUJIaX MEKIINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCEC,



TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIbHOCTU IMPH CO3JaHUU YYEOHBIX NMPOEKTOB, PEHICHUU
y4eOHBIX U IMO3HABATEIbHBIX 33/]1a4, BBIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HAaMEPEHHUS, JIOTUKY M apryMEHThl IPYTUX IpHU
aHAJIM3€e Pa3IUYHBIX BUJOB YUYECOHOU IEATETbHOCTH;

2) INATPUOTHYECKOI0 BOCIIUTAHMS .

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJIICINUIO OTEUYECCTBCHHOM XHUMUU,

YBaAXXCHHUA K IIPOLECCY TBOPUCCTBA B obnactu TECOpHUHU MU NPaKTHYCCKOIo IPHUMCHCHUSA XHWMHHU,
OCO3HAHUA TOr0, 4YTO HAOCTHXKXCHHUA HAYKH CCTb PC3YJbTaT IJIUTCIIbHBIX Hﬁ6ﬂlOl[€HHﬁ, KPOIOTJIMBBIX

OKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOAHHOI'O Tpyda y‘léHbIX " IIPaKTUKOB,

HHTEpECAa M I103HABATCJIbHBIX MOTHUBOB B IIOJIYYCHHHM MW IOCICAYIOIIEM aHallu3e€ I/IH(i)OpMaI_II/II/I 0
NEPEAOBBIX TOCTHXXCHUAX COBpeMCHHOﬁ OTEYECTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBA3aHHBIC C XUMHNYCCKHNMHU SABJICHUAMU,
" NPpUHUMATb OCO3HAHHBIC PCIICHU, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH;

T'OTOBHOCTHU OLICHHMBAThb cBOE NOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IH_[eﬁ C HO3PII.[PII>1 HPaBCTBCHHBIX U
IMPaBOBbIX HOPM U OCO3HAHUC HOCHGILCTBI/Iﬁ OTUX IMOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPHI 3/10POBb:

MMOHUMAaHUS [IEHHOCTEH 3/10pOBOTO U Oe3omacHoro oOpas3a >KM3HH, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

coOro/IeHnsT TIpaBuil O€30MacHOTO OOpallleHUs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOW >KU3HU U B
TPYJIOBOM JESITENbHOCTH;

IOHUMAaHUWs HNCHHOCTU MpaBUJI HHAUBUAYAJIBHOTO H KOJUICKTHBHOTO 0€30I1acHOr0 MNOBCACHHUSA B
CUTYyalMiX, YIpOXaroIUX 3J0POBbIO U JKU3HHU Jnoz[eﬁ;

OCO3HAHMS TOCIEICTBUNA M HENPUATHS BPEIHBIX MPHUBBIYEK (YNOTpeOIEeHUs ajJKoroiisi, HAPKOTHUKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKONW JEATENbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUECKOM M IPYIMX BUJAX JESATEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOC Y4AaCTUC B PCHICHUH IMPAKTUUYCCKUX 3aaaq COI_II/IaJ'IBHOI\/’I HaAIMmpaBJICHHOCTH (B
paMKax CBOCTO KJracca, IJ_IKOJ'IBI);

HHTEpCCa K MNPAKTHUYCCKOMY HU3YUCHUIO HpO(bCCCI/Iﬁ pas3jinuyHoro poaa, B TOM YHCJIC Ha OCHOBC
MPUMCEHCHUSA MPECIMETHBIX 3HAHWH 110 XUMHU,

YBOKEHUSA K TPYY, JIFOJSAM TPyJa U PE3YyJIbTaTaM TPYJI0BOU JEATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HWHAMBUAYAJIBHOM TPAaeKTOPHUHM OOpa3oBaHMs, Oynymiei
npodeccun W peanu3aluu  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH IIEeTIECO00PA3HOTO OTHOIICHHS K MPHUPOJIC, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HHU Ha
3emie;

[MOHMMAaHUs TJI00aIbHOIO XapaKTepa 3KOJIOIrMUCCKHUX HpO6JIeM, BJIMAHUS 3KOHOMHWYCCKUX IPOLECCOB
Ha COCTOSIHUEC HpPIpOI[HOﬁ u COHH&HBHOﬁ CpC€abl;

OCO3HaHUA HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/II‘/'I XUMHU I PCHICHUSA  BOIIPOCOB
pallOHAJIBHOI'O MPpUPOAOII0JIb30BaAHN,

AKTUBHOI'O HEIPUATUSA JEHUCTBUM, NPUHOCAIIMUX BpeJ OKPYKAIOIIEW IPUPOLHOM Cpelne, YMEHHUs
MPOTHO3UPOBATh HEOJNATONPUATHBIE JKOJOTMYECKHE TIIOCIEACTBUS NPEANPUHUMAEMBIX JCHCTBUH H
IIPEIOTBPALLATD UX;

HaJIM4Hs Pa3sBUTOI'O0 3KOJOIMYCCKOI'O MBIIIJICHUS, 9KOJIOTUUYECKOM KYJbTYPBbI, OIIbITA ACATCIbHOCTHU
JKOJIOTHYCCKOU HAITpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA UMHU B HOBH&B&T@HLHOﬁ, KOMMYHI/IKaTI/IBHOfI
U COIUATIbHOM IMPaKTHUKCE, CIIOCOOHOCTH U YMCHHS aKTUBHO ITPOTUBOCTOATH UACOJIOTHU XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

C(bOpMI/IpOBaHHOCTI/I MHUPOBO33pPCHHS, COOTBCTCTBYHOIICI'O COBPEMCHHOMY YPOBHIO Pa3BUTUS HAYKU U
O6H.[CCTB6HHOI71 IIPAaKTHUKH;

MOHUMAaHMsl CHeU(PUKN XUMHM KaK HayKH, OCO3HaHHs €€ poiud B (POPMUPOBAHUU PALUOHATIBHOTO
HAay4YHOTO MBIIUIEHUS, CO3/IaHUU LEJIOCTHOTO MpEACTaBlIeHUs 00 OKpy)KarolleM MHUpE Kak O €IMHCTBE
IPUPOJBl U YEJIOBEKa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M pELICHHWU IpOoOJieM COXpaHEHHs
MIPUPOIHOTO PAaBHOBECUST;

yOeKAEHHOCTH B 0COO0OM 3HAUMMOCTH XMMHUH JUISI COBPEMEHHOW LMBWIM3ALMU: B €€
T'YMaHUCTHUYECKON HANpaBJIE€HHOCTH W BaXXHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHON KYJIbTYpHI,
peleHnH TI00abHBIX MPOOJeM YCTOMYMBOTO pPa3BUTHUS 4YEIOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOMH,
MUIIEBOW M SKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUEHUU YCIOBUN YCIEIIHOIO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKI0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: MOHUMAHUS CYIIHOCTH METOJOB IMO3HAHUS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHMS Uil aHAJIW3a U OOBSICHEHUS
SBIIGHUH OKPYXKAIOIIET0 MHpa U TPOUCXOIAINIMX B HEM HU3MEHEHUH, yYMEHHUs JenaTh 00OCHOBAaHHBIE
3aKJIIOYEHUs] Ha OCHOBE HAyyHBIX (DAaKTOB M WMEIOIIMXCSA JAHHBIX C LEThI0 TOJYYeHHs JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTENILHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHHS e pCHICHUS Hp06J'IeM B
PCATBHBIX )XKU3HCHHBIX CUTYyalUAX,

HHTEpPECCA K IMMTO3HAHUTIO U HCCIIeT0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTA M CIIOCOOHOCTH K HCIIPECPBLIBHOMY 06p3.30BaHI/IIO u caMoo6pa30BaHmo, K aKTHBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH HOT‘pe6HOCT${MI/I;

MHTEpeca K 0COOEHHOCTSM Tpy/Jia B PasInYHbIX cepax NpodhecCHOHAIBHON AeATENbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHbIe pe3yabTaThl OCBOCHHS Y4€OHOTO MpeaMera « XUMHUsS» Ha YPOBHE CPEIHET0 0OIIero
00pa30BaHMs BKJIIOYAIOT:

3HaYuMBble  UIA  (OPMHpPOBAHMS  MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXKIUCHUIUITMHAPHBIC
(MeXIpeIMeTHbIC) OOIIEeHAYyYHBbIC TOHATHS, OTPAXKAIOIINWE IEJOCTHOCTh HAYYHOW KapTUHBI MHpa U
crenu(puKy METOAOB MO3HAHHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepus, BELIECTBO, SHEPrus,
SBJICHHE, IPOLECC, CUCTeMa, HAy4YHBIH (HaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccienoBaHue, HabltoIeHue, U3MEPEHUe, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble yueOHble JeicTBHUs (IIO3HABATENIbHbIE, KOMMYHUKAaTUBHBIC, PETYJISATUBHEIC),
oOecnieunBaromue ¢GopMupoBanue (YHKIMOHAIBHOW TPAMOTHOCTH U  COLMAIbHOW KOMIETEHIIUU

o0yJaromuxcs;

CIIOCOOHOCTH 06y11a1011mx<:51 HCIIOJIB30BAaTh OCBOCHHBLIC MCKAWCHUIIMHAPHBIC, MUPOBO33PCHYCCKUC
3HAHUA U YHUBCPCAJIbHBIC y‘lC6HBIe JICUCTBUS B IO3HABATEILHOU U COHH&J’IBHOIZ IMPpaKTHUKCEC.

MeTaHpe,I[MeTHBIe PEe3ybTaThbl OTpaxxaroT OBJIAJICHUC YHUBCPCAJIbHBIMHA y‘le6HHMI/I
IMO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMU I[CflCTBPIHMI/I.

OBjaaenue YuuBEpcCaJdbHBIMU y'leﬁHLIMI/I N03HABATEJIbHBIMHY JA€iiCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiicTBUS:
CaMOCTOATENBHO (hOPMYIHUPOBATh U aKTyaAJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMPCACIIATE LECJIU ACATCIIBHOCTHU, 3aJaBasl MapaMCTpbl U KPUTCPUHU HUX HOOCTUIKCHUSA, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C IMMOCTABJICHHBIMU LCTIAMU,

WCIIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUIEHHUS] — BBIACNATH XapaKTepHbIE
IIPU3HAKWA TOHATHA M yCTaHaBIMBAaThb UX B3aUMOCBS3b, HMCIOJIB30BaThb COOTBETCTBYIOLIUE TMOHATUS IS
O0O0BSICHEHUS OTAENIbHBIX ()AaKTOB U SIBICHUN;

BBIOMpATh OCHOBAHMS M KPUTEPHUH ISl KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTAHABJIMBATL MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY NU3YHACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTHUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHLIC, ACAYKTHUBHBIC, 110 aHaHOPI/II/I), BBIABIIATH
3aKOHOMCPHOCTHU U MIPOTUBOPCUUA B pAaCCMATPUBACMBIX SIBJICHUAX, q)OpMy.TII/IpOBaTB BbIBOAbI U 3aKJIFOUYCHHU S,

NPpUMCHATH B IPOLCCCC IMO3HAHHA, HCIIOJIB3YyEMbIC B XUMHU CHUMBOJIMYCCKUC (3HaKOBBIC) MOACIIN,
HpeO6paSOBI)IBaTI) MOJCIIBHBIC IPEACTABICHUA — XUMHAYCSCKHAI 3HAK (CI/IMBOJ'I) DJIEMCHTA, XHUMHYCCKasd
(bopMyﬂa, YpaBHCHHC XUMHYECKOMN pCaknun — npu pClIcHUN y‘lC6HBIX MO3HABATCJIbHBIX U IMPAKTHUYCCKUX



3aaa4, MNPUMCHATbL HA3BAHHBLIC MOJICIIBHBIC MPCACTABJICHUA [JId BbIABJICHHUA XapAaKTCPHBIX I[MPU3HAKOB
HN3y4acMbIX BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a3oBbIe HCCJIe0BaTEIbCKUE 1eHCTBUSI:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIICCTB M XUMHUYECKUX PEAKIIH;

¢dbopMyIHMpOBaTh IENU M 3aa4d HCCIECIOBaHMS, HCIOJIb30BATh TOCTABICHHBIE U CAMOCTOSTEIBHO
chopMyIUPOBAHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI JUIs1 (YOPMHUPOBAHUS TUIIOTE3bI
I10 MTPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJIETh HABBIKAMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS M MPOBEICHHUS YUYEHUUYECKUX SKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOII0aTh 3a XOAOM IMPOLECca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3ynbrat, (GOopMyIUpoBaTh O0OOIIEHUS W BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB
UCCIIEIOBaHMs, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpOoIeTaHHON padoTe;

HpI/IO6peTaTB OIIBIT yquH‘ICCKOﬁ HCCHGHOB&TCHBCKOﬁ u HpOCKTHOfI JACATCIIbHOCTHU, IIPOSABIIATDH
CIIOCOOHOCT, M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY MCETOAO0B PCHICHUA IMPAKTHYCCKUX 3ajad,
MPUMCECHCHUIO PA3JIMYHBIX METOJ0B IMTO3HAHMA.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHUKAX HMHPOpMAlUM (HAy4yHO-TIOMYJsIpHAsl JUTEparypa
XUMHUYECKOTO COJEpKaHusl, CIPaBOYHbIE MMocoOusi, pecypcel WHTepHETa), aHAmTU3UpOBaTh HH(OPMALIUIO
pa3aMyYHbIX BHUJOB U (OpPM  IPEACTaBICHMS, KpPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb M
HENPOTUBOPEUNBOCTD;

(GbopMyIHpOBaTH 3apOChl M MPUMEHATH Pa3IMYHbIE METOJbI TMpPU MOUCKEe W oTOOpe MH(popManuy,
HE00XO0AUMOM JJ1s1 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOIO THIIA;

npnoGpeTaTL OIIBIT HCIIOJIB30BaHHA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHHX TEXHOJIOTHH U Ppa3IMYHbIX
ITOHMCKOBBIX CUCTEM,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJIbHYIO (OpMY MpEeACTaBieHUs HUHPOpMaLMM (CXeMbl, TpaduKH,
yarpammbl, TaOJIHIbI, PUCYHKH U JIPYTHE);

HCIIOJIb30BaTh Hay4HbIH SI3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ XUMHUYECKOM HH(pOopManuei:
OPUMEHSATh MEeXIpeaAMeTHble ((pu3nueckue M MaTeMaTHYeCKHWe) 3HAKM M CHUMBOJBI, (OPMYIIBI,

ab0peBHaTypbl, HOMEHKJIATYpY;

HUCIIOJIB30BaTh U HpeO6pa3OBBIBaTI) 3HAKOBO-CUMBOJIMYCCKHUE CPCACTBA HATJIAJHOCTH.

OBJIaIIEHl/Ie YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMU HeﬁCTBHHMHZ

3a/1aBaTh BOITPOCHI o CYIIIECTBY o0cyxmaemMoin TEMBI B XoJie naora
W/WIM JTUCKYCCUM, BBICKA3bIBaTh HJEU, (HOPMYIHUPOBATH CBOU MPEATIOKEHUS OTHOCUTEILHO BBIMOTHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYIIATh C  MPE3CHTALMEN  PE3YJIbTATOB  ITO3HABATEIIBHOW  JIEATENBHOCTH,  IOJIYYEHHBIX
CaMOCTOATENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBINOJHEHUHM XUMHUYECKOIO SKCIEPHUMEHTA,
MPAKTUIECKON pabOTHI M0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, peaiu3alui y9eOHOTO MPOEKTa U
dbopMynupoBath BBIBO/IbI
0 pe3yNibTaTaM MPOBEAEHHBIX MCCIEAOBAHUN MyTEM COTIIACOBAHUS MO3UIUHN B X0/ 00CYXICHUS U 0OMEeHa
MHEHHSIMHU.

OBiajeHne YHMBEPCAIbHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM:

CaMOCTOSITENIFHO TJIAHUPOBATh U OCYILIECTBIISITH CBOIO MIO3HABATEIBHYIO JEATEIbHOCTh, ONPEEIss e
e U 3aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH MpeAaraeMblii aaropuTm
NEHCTBUI TIpU BBINIOJIHEHUU YUEOHBIX M HCCIIENOBATeNIbCKUX 3a/ay, BbIOMpaTh Haubonee 3()exTuBHBIM
CIOCO0 MX PEeHICHUs C YUYETOM MOIYYEHUSI HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKUX PEAKIIHAX;

OCYHICCTBJIAATb CAMOKOHTPOJIb CBOCH IeATEIIFHOCTH HAa OCHOBE CaMOaHalIn3a U CAMOOIICHKU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTD MPEJICTABICHUI O XUMHUECKOW COCTABISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHbI
MHpa, POJIM XUMUHU B NTO3HAHUU SBJICHUH NPUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIMOHATBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pPELIeHHs NPaKTHUECKUX 337ad U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpene;

BJIQJICHUE CHUCTEMOW XUMHYECKMX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIOJArarollfie MOHATHUS
(XMMHUYECKHIl ~ JJIeMEHT,  aToM,  DJJEKTpPOHHas  000JOoYKa  aTOMa,  MOJIEKyJa,  BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas ¢(opmyna (pa3BEpHyTas M COKpalEHHas),
MOJIb, MOJISIpPHAs Macca, MOJIIPHBIA OO0BEM, YIIepOAHBIN cKenleT, (PyHKIMOHAJbHAs TpyIIa, paguka,
HU30MEpPHsI, U30MEPBI, TOMOJIOTMUECKUN PpAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOI M a30TCOJEpIKalle
COEIMHEHMSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPHUH U
3aKOHBI (TEOpHs CTPOCHUSI OpraHnYecKux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HaHMs, JIEeKallle B OCHOBE
MOHUMAaHMSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, MOJyYeHHH U 0€30MacHOM HCIHOJb30BAaHUU BAaXKHEHIIMX OpPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa;



cOpPMUPOBAHHOCTh YMEHUU BBISBISATh XapaKTepPHbIC MPHU3HAKUA MOHSATHH, YCTaHABIMBATH WX
B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPHU ONMKMCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUN
OPraHMYEeCKUX COCIUHECHUM;

cOPMUPOBAHHOCTh ~YMEHHM  HCIONB30BaTh XHMHYECKYI0 CHMBOJIMKY JUISl  COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, cCOKpami€HHOH) (opMysn OpraHMYEeCKHX BEUIECTB MU
YpaBHEHUN XUMHYECKUX PEAKIHM, HW3rOTaBIMBaTh MOJEIM MOJIEKYJ] OpPraHUYEeCKUX BEIIECTB [
WUTIOCTPAIIMK UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUHN yCTAaHABIMBATH MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKHUX BEIIECTB 110
X COCTaBy M CTPOCHHMIO K ONpPENETIEHHOMY KIacCy/Tpylie coeluHEHUH (YriieBOAOPOJIbl, KHUCIOPOA H
a30TCO/ICpXKAIINE COCAUHEHHUs, BBICOKOMOJEKYJISIPHbIE COCIMHEHMs), JaBaThb UM Ha3BaHUS IO
cuctematudyeckoir HomeHkmarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIE HAa3BaHUSA OTIEIBHBIX
OpPraHMYECKUX BEUIECTB (ITHUIICH, TPONWICH, alleTUJICH, STUJICHIIMKOIb, TIMIEPHH, PEHOM, (POpMaTbICTHI,
alieTanpJeruy]i, MypaBbHHAas KHUCIIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAas KHCIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, LeJUI0I03a, TIIULIUH);

c(OPMUPOBAHHOCTh YMCHHS OMPEACIATh BUABI XUMHUYCCKOW CBSI3M B OPraHUYECKUX COCTUHCHHSIX
(oMHApHBIC U KPAaTHBIC);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUS OPraHMYECKHX BEIECTB A.
M. bytnepoBa st OOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHHUS;, 3aKOH
COXpaHEHHUs MaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMCHHM XapaKTEePH30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE W XHUMHUUYCCKUE
CBOMCTBA THIMYHBIX IMPEICTABUTEIICH PA3IUYHBIX KJIACCOB OPraHUYECKHX BEINECTB (METaH, 3TaH, STHJICH,
MPONWJICH, ameTuieH, OyramueH-1,3, mermnOyramuen-1,3, OEH30i, METaHOJ, 3TaHOJI, STUJICHIJIUKOJb,
TIUICPUH, (EHOJI, aleTajbJeru]l, MypaBbHHAas W YKCYCHAas KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUIJI03a,
AMUHOYKCYCHasi KHUCIIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBsI3b MEXAY HHUMH ypPaBHCHHUSIMU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKIIHIA C HCIIOJIb30BAHHEM CTPYKTYPHBIX (OPMYT;

C(OPMHPOBAHHOCTh YMEHHS XapaKTe€pU30BaTh HWCTOUYHUKU YIJIEBOAOPOAHOTO ChIpbs (HE(DTH,
MIPUPOJIHBIH ra3, yrojs), ClIOCOOBI UX NMEPEpadOTKH U MPAKTUUYECKOE IPUMEHEHNE IPOAYKTOB epepaboTKu;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCIEHUS [0 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM NPOAYKTAa PEAKIMH [0 HU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOTO u3 UCXOJHBIX BELIECTB
WM MIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUN BIAJETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMS,
UCIOJIb3YEMBIX B XHMHUU TPU W3YYCHHUU BEIIECTB U XUMHUYECKUX SIBICHUU (HAONIOJIeHUE, U3MEpeHHe,
AKCIIEPUMEHT, MOJICJIMPOBAHUE), UCIIOIH30BATh CUCTEMHBIE XUMHUUYECKUE 3HAHUS /I IPUHATHUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

chOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWiIa TMOJIb30BAHMS XUMHUYECKOW TOCYAOH U
mabopaTOpHBIM O0OpPYAOBaHUEM, a TaKXKE IMpaBWia OOpalIeHHUs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMOJIHATh XMMUYECKHHA SKCHEPUMEHT (TpEeBpaIleHUs
OPraHWYECKUX BEILECTB IIPU HArpEBAHMM, IOJYYECHHE 3TWJIEHA U U3Y4YCHHE €ro CBOMCTB, KaUYECTBEHHBIE
peaKiuy OpraHUYecKHX BEIIECTB, JeHaTypalus OeJKOB NMpPH HarpeBaHUU, LIBETHbIE pEaKIMH OEIKOB) B
COOTBETCTBUM C TpaBHJIAMH TEXHUKHM O€30MaCHOCTU MpU OOpaIleHUH C BELIECTBAMU M JaOOpaTOPHBIM
o0opy/ioBaHUEM, NPEJCTABISATh PE3YyIbTaThl XMMHUYECKOTO AKCIEPUMEHTa B (OpME 3allucu ypaBHEHUM
COOTBETCTBYIOILINX pPeakUuil U (HOPMYIHPOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATH XMMHUECKYI0O MH()OPMALUIO, MOTYyIaeMyIO
W3 pa3HBIX UCTOYHUKOB (CpeACTBA MAacCOBOM MHGOpManyu, IHTEpHET U ApyTuX);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOAATH MPAaBHIIa SKOJOTUUECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYIOBOW JEATEIIBHOCTU B LEISAX COXPAHEHUS CBOErO 3J0pPOBbS M OKPYXKAIOWIEH MPUPOJHOM CpPEMbI,
OCO3HABAaTh OIMACHOCTh BO3JCHCTBHSI Ha JKUBBIC OPTraHU3MBI ONPEICIEHHBIX OPraHMYECKUX BEIIECTB,
nonuMasi cMmbicn nokasarens [1K, mosicHaTe Ha npuMepax CrocoObl YMEHBIIEHUS U MPEIOTBPALICHHUS X
BPEITHOTO BO3CHUCTBUS Ha OPTaHU3M YEIIOBEKA;

JJIA 06yqa}oumxcx C OrpaHM4YCHHBIMHU BO3MOXXHOCTAMH 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOAaX IMO3HAHUSA BCIICCTB U XUMHUYCCKUX HBJ'IeHHﬁ;

Il CJENBIX U CIa0OBUIAIIMX OOYYaIOLIUXCSA: YMEHUE UCIOJIb30BATh PEIbE(PHO-TOUEUHYIO CUCTEMY
obo3nauenuii JI. bpaidis 11 3anucu XUMHYECKUX (OPMYIIL.

11 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTH TPEACTABICHUN: 0 XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, POJTU XUMHHU B TTO3HAHUU SIBJICHUH MPUPOBI, B POPMUPOBAHUH MBIIIJICHHUS ¥ KYJIbTYPBI TUIHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW [Jsi pEeHICHHs MPAKTHUECKUX 3a7ad U HKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CPEE;

BJIaACHHUC CUCTEMOM XHUMHUYECKHUX 3HaHI/II>'I, KOTOpass BKJIKOYACT: OCHOBOIIOJArarOmue IMMOHATHA
(XMMHUYECKHIl AIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTpOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJ'ISIpHI)II\/JI O6’I>éM, BAJICHTHOCTB, OJJICKTPOOTPHUUATCIbHOCTD, CTCICHL OKHCICHHA, XUMHYCCKasd CBA3b
(KoBaJieHTHasl, MOHHAs, METAJNIMYECKas, BOJOPOAHAs), KPUCTAIUIMYECKas PEHIETKA, TUIbl XUMHUYECKHX
pCaKHHﬁ, PacTBOp, OSJCKTPOJUTBI, HEOJICKTPOIUTHI, IJJICKTPOJIHUTHYCCKAd aAuccoluanus, OKHUCIUTCIb,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKON pPEaKIMH, XMMHYECKOe PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTAYECKON AuccolMannm, nepuoanueckuid 3akon . M. MeHneneeBa, 3aKOH COXpaHEHUSI MacCChl
BEIIECTB, 3aKOH COXPAaHEHUS M TMPEBpAIlleHUs SHEPrHH MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHUS, JIC)KAIHUE B OCHOBC ITOHUMAHWA MPUYUHHOCTHU U
CUCTEMHOCTH XUMHYECKHUX SIBIEHUH, (DaKTOIOTHYECKHE CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOITYYCHHH U
0e30ImacHOM MCIIOJIL30BaHUH BaKHEHUIITNX HCOPTraHNYCCKUX BCUICCTB B 6I>ITy n HpaKTI/ILIeCKOI\/JI JCATCIIBHOCTHU
YEJIOBEKa;

Cc(OPMHPOBAHHOCTh yMEHHUH BBIABIATH XapaKTEPHble MPHU3HAKU TOHATUH, YCTaHABIMBATh WX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS NPHU ONHMCAHWA HEOPTaHMYECKUX BEIIECTB M MX
[IPEBPAILCHHUI;

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XMUMHUYECKYIO CHUMBOJHKY JUIS COCTaBJICHUS (OpMyI
BEIIECTB M YpaBHEHHH XMMUYECKHUX peakiuii, cucremarndeckyto HoMeHknatypy (IUPAC) u TpuBHaibHbIe
Ha3BaHMsI OTACIbHBIX HEOPTaHUYECKUX BEIIeCTB (YrapHbIil ras, yriaeKucibli ra3, aMMUaK, raiéHas nu3BecTb,
Heramni€Hasi U3BeCTb, MUThEBAs COZA, MUPUT U JPYTHUE);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ OMPCACIIATh BAJICHTHOCTD U CTCIICHL OKUCJICHUS XUMHWYCCKUX 3JICMCHTOB
B COCIAMHCHHUAX Ppa3JIMYHOro COoCTaBa, BH]L XUMHYECKON CBSI3U (KOBaHeHTHaH, MOHHAas, METaljimdyeckas,
BOI[OpO,Z[HaSI) B COCAUMHCHUAX, THUIL KpHCTaHHH‘{CCKOﬁ pCH_IéTKI/I KOHKPETHOT'O BCHICCTBA (aTOMHa}I,



MOJIEKYJISIpHAsl, HMOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJIHBIX pPACTBOPAX HEOPTaHUYECKUX
COCITMHCHHI,

c(OpPMUPOBAHHOCTh YMEHUN yCTaHaBIMBATh IPHUHAJJICKHOCTh HEOPraHMYECKHX BELIECTB MO HX
COCTaBy K ONPEISIIEHHOMY KJIAacCy/TpyIMIe COCIWHEHUH (IMPOCThIe BEIIECTBA — METAUIBI U HEMETaJlIbI,
OKCH/IbI, OCHOBAaHHMSI, KUCIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH pAaCKpbIBaTh CMbICI mepuoaudeckoro 3akoHa J[[. V. MenneneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh JJIICKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
anemeHToB 14 mnepuonoB Ilepumoanueckoit cuctembl xumuueckux siemeHtoB JI. WM. Menneneesa,
UCIONB3ys TOHATHS «S-, P-, O-2J€KTpOHHBIE OpOUTANINY», «IHEPreTHUYECKHE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB M MX COCJIMHEHHH 10 NEepHojaM U Trpyrninam
[Tepuoanueckoit cucrembl xuMuaeckux saeMenToB J[. . Menpeneena;

cOpPMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUYECKOUN CBSI3H MEXKY
HEOPraHMYECKUMHU BEIIECTBAMH C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

cOPMUPOBAHHOCTh YMEHHUS KIACCH(PHUIUPOBATH XUMHUYECKHE PEAKLUUH 10 PA3IMYHBIM IMPHU3HAKAM
(4rCITy M COCTaBY pearupyromnX BEIIECTB, TEIUIOBOMY 3((eKTy peakiy, N3MEHEHHIO CTETICHEeH OKUCIICHHS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIMH, YUACTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCT, YMEHHH COCTaBJISITh YpPAaBHEHHS PEAKIMHA pPA3IUYHBIX THUIIOB, MOJHBIE H
COKpaIllEHHbIE YPAaBHEHMsI PEAKLMH HOHHOTO OOMEHA, YUUThIBAsl YCIOBHS, IPU KOTOPBIX 3TU PEaKIUH HIYT
710 KOHII;

c(OPMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIMH, MOATBEPIKIAIONINE KAYSCTBECHHBIA COCTaB
Pa3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOLIKUE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbIBATh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA DJICKTPOHHOT'O OajlaHca THX peaKHI/II\/'I;

c(hOpMHUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUU OT Pa3IMUHbIX
(bakTOpoOB; XapakTep CMENICHUS XWMHUYECKOTO0 PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACWUCTBUA
(mpunnun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XHWMHUYECKHE TMPOIECCHI, JIekKAIlhMe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJYUYE€HUsI CEPHOM KUCTIOTHI, aMMHUaKa, a Takke chOpMUPOBAHHOCTH MPECTABIEHUN 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMHUECKOTO POU3BOICTBA;

c(hOPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUUCICHHS C HCIOIH30BAaHHEM MOHITHS «MaccoBas A0
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUHN Ta30B MPU XMMHUUYECKHX PEAKIUAX, MACChl BEIIECCTBA HJIU
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO M3 YYACTBYIOLIUX B
peaKiuy BELIeCTB, TEIUIOBOro 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIPEBPAIICHHS U COXPAHEHUS SHEPTUH;

cOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWa TMOJIb30BAHHUS XUMHUYECKOW TIOCYAOH U
mabopaTOpHBIM O0OpPYZAOBaHUEM, a TaKXKe TMpaBWiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IIaHUPOBATL W BBITIOJHATH XUMHUYECKUI SKCIICPUMCHT (pa3JIO)KCHI/IC
MEpoKCHUJia BOAOPOJAa B MPUCYTCTBUHN KaTaJIU3aTOpPaA, OIPCACICHUC CPEABI PACTBOPOB BCUICCTB C MOMOIIBIO



YHUBEPCAJIBHOTO MHANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peaKluy, peaKkiiu
HMOHHOI'0 00MEHa, KaueCTBEHHbIE PEAKIMH Ha Cynb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS,
pellIeHne YKCIEPUMEHTAIbHBIX 3a4a4 110 TeMaM «MeTasy 1 «HemeTanas») B COOTBETCTBUHU € IIPaBUIIaMU
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUU C BEIIECTBaMU U Ja0OpaTOPHBIM 00OpYIOBaHUEM, MPEICTABISTH
pe3yabTaThl XUMHUYECKOTO AKCIepUMEHTa B (OpMe 3amiCH YPABHEHUH COOTBETCTBYIOIIMX pEaKUUil
(GbopMyIMpOBAThH BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKU aHAIM3UPOBATh XMMHUYECKYI0 MH(OpMAIHIO, TOTy4aeMyIo
13 pa3HbIX UCTOYHHUKOB (CpPEICTBa MACCOBOM KOMMYHHUKAIMK, IHTEpHET U IpYyrux);

c(hOpPMHUPOBAHHOCTh YMEHUH COOTFOAATH MTPABUIIA YKOJIOTHUECKH I[EIeCO00Pa3HOTO TOBEICHUS B OBITY
U TPYJOBOW AEATETHHOCTH B LEJISAX COXPAHCHHUS CBOETO 3J0POBBS M OKPYKAMOIICH MPUPOTHOU CPEIbI,
OCO3HABaTh OMACHOCTh BO3ICHCTBUS HA JKUBBIC OPTaHU3MBI ONPEICICHHBIX BEIICCTB, MOHHUMAs CMBICI
nokasarens [IJIK, mosicHAT, Ha TpuMepax CIOCOObl YMEHBIICHUS W TMPEAOTBPAIICHUS WX BPETHOTO
BO3/ICHICTBUS HA OPraHU3M YEIIOBEKa;

JJIA 06yqa}oumxc;[ C OI'paHUYCHHBIMU BO3MOKHOCTAMH 3A0POBbA: YMCHHUC IIPHUMCHATH 3HAHHA 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX IMO3HAHUSA BCIICCTB U XUMHUYICCKUX HBHGHHﬁ;

Il CIENBIX U CIa0OBUIAIIUX OO0YYarOIUXCsA: YMEHHE UCIOIb30BATh PEIbEe()HO-TOYEUHYIO CUCTEMY

o6o3nauenuii JI. bpaiins nis 3anucu XumMudeckux Gopmyi.
TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pa3zienoB 1 TeM NporpaMmbl KonngectBo yacoB
/1 Bcero KontposabHble [TpakTuyeckue
paboThI paboThI

Pa3nes 1. Teoperudeckue 0CHOBbI OPraHN4eCKOM XUMUM

1.1 TIlpeamer opranuueckoil xumuu. Teopust cTpoeHus 3
opranudeckux coenuHeHuit A. M. byrneposa

Hroro no pasneny 3

Pasnen 2. Yraesonopoast

2.1 TlpenenbHble YyTIEeBOAOPOIbl — ANKAHBI 2

2.2 HenpenenbHble YTIEBOAOPOIBI: ANKEHBI, AIKAIUEHBI, 6 1
QJIKHHEI

2.3 ApomarHueckue yriieBOJ0pOIbI 2

2.4 TlpupoaHble HCTOYHUKH YTICBOIOPOIAOB M HX 3 1
nepepaboTka

Hroro no pasneny 13

Pasnen 3. Kuciiopoacoaep:xamue oprannyecKue coeAnHeHUs

3.1 Cunuptsl. @eHon 3

3.2 Aunbnerunsl. Kap6onossie kucnothl. CiaoxHbIE 3(UPbI 7 1

3.3 VYrueBonsl 3 1

Hroro no pasneny 13

Pa3nea 4. Aszorcogepskanue OpraHn4ecKue coeJuHEeHHUs

4.1 AwmuHBl. AMUHOKHUCIOTHI. benku 3

Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy A pHbIe COeUHEHUS
5.1 TInacrmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
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No HanmenoBanue pa3ienoB U TeM NporpaMMbl

n/m Bcero

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KUIACC

Ne HaumeHnoBaH#e pa3iesioB ¥ TEM IIPOrPaMMBI
/o

Paznen 1. Teopernueckue 0CHOBbI XUMHU

1.1 Crpoenue aromos. [lepuoanuecknii 3akoH u Ilepnonnueckas
cucTeMa xuMu4deckux snemenToB . . Mengeneena

1.2 Crpoenue BemniecTBa. MHOrooOpasue BEIIeCTB
1.3 Xumuueckue peakiuu

Hroro no pazueny

Paznen 2. Heoprannuyeckasi XumMusi

2.1 Mertamnsl

2.2 Hewmeramnsl

2.3 CBs3b HCOPTAaHMYECKUX M OPTAHMYECKHUX BEIECCTB
Utoro no pazneny

Pa3pen 3. Xumus 1 ;Ku3HbL

3.1 Xwumus U )KHU3Hb

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MHNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka

n/n Bceero KontposbHble

1 IIpeamer opraHu4eckoil XuMHuu, €€ BO3HUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

2  Teopwust CTpOCHHS OPraHUYECKUX coennHeHni A. M.
byrnepoBa, €€ OCHOBHBIE ITOJI0KEHUS

3  IlpencraBnenue o knaccupUKalud OPraHUUYECKUX BEIIECTB.
Homenkiarypa (cucremaruueckas) 1 TPUBUAIIbHBIE
Ha3BaHUs OPraHUYECKHUX BEILECTB

AnKaHBI: COCTaB U CTpPOCHHUC, TOMOJIOTHYECKHUI paa
MertaH 1 3TaH — HpOCTCﬁIHHC MMPEACTAaBUTECIIN AJIKAHOB
AJKEHBI: COCTaB U CTpPOCHHUC, CBOMCTBa

~N o o b~

OTUjeH u IMPOIUJICH — HpOCTefIIHI/IC MpeaAcCTaBUTCIN
AJIKCHOB

8  IIpaxrtuueckas pabora Ne 1. «[lomyueHue sTrneHa u
U3Y4YEHHE €r0 CBOMCTBY

9 Ankanuensl. byranuen-1,3 u metunoyranuen-1,3.
[TosrydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI

10 ANKHHBL: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUIECKHUIA
psa. AneTuieH — MpOCTENIINNA TPEICTaBUTEND aJIKUHOB

11 BeluucieHus no ypaBHEHUIO XUMHUUECKOM peakiuu
12 Apensl: 6eH301 1 TOXY0d. TOKCUYHOCTH apEeHOB

e

KonTposbhbie
paboThI
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No Tema ypoka KonnuectBo wacon Ja

/I Bcero Kontpomenbie IIpaktnyeckume H3Y1E
paboThI paboThI

13 T'enermueckas cBs3b YII€BOJOPOOB, IPUHAJISKAIINX K 1 0 0
Pa3IMYHBIM KJaccaM

14 TIpupoaHbie HICTOYHUKH YTIIEBOJOPOAOB: MPUPOIHBIN Ta3 U 1 0 0
MOMYTHBIE HEQTSHBIE ra3bl, HEPTh U MPOIYKTHI €&
nepepaboTKu

15 TIIpupoaHbie HICTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN ra3 U 1 0 0
MOIMYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOTYKTHI €&
nepepaboTKH

16 KouTposbHas paboTa 1o pazaeny «YrIeBOI0POIbI 1 1 0

17 TlpenenbHble OTHOATOMHBIC CITUPTHI: METAHOJ U ATAHOJ. 1 0 0
Bonopoanas cBsi3b

18 MHoroaToMHbI€ CIUPTHI: STUICHTIMKOIb U TIUIEPHH 1 0 0

19 ®eHoun: cTpoeHnE MOJEKYIIbI, (PU3UYECKHE U XUMHUYECKUE 1 0 0
CBOWCTBA, MPUMEHEHUE

20 Anpaeruapl: GoOpMaNIbIACTH U alleTaIbACTH. AIICTOH 1 0 0

21 OaHOOCHOBHBIC IIPEICIIbHBIC KAPOOHOBBIC KHCIIOTHI: 1 0 0
MypaBbHHAS U YKCYCHasI

22 Tlpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU 1 0 1
KHCIIOTBI»

23 CreapuHOBas ¥ OJCHHOBAsI KUCIOTHI, KaK IPEICTaBUTENN 1 0 0
BBICIINX KapOOHOBBIX KHCIIOT

24 Mplna Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE 1 0 0
JIEUCTBUE

25 CrnoxHble 2pHUpBI KaK TPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. 1 0 0
I'unponus cnoxHbIX 3HUPOB

26 JKupsl: ruaponns, IpuMeHeHHe, OnoIorudecKas poiib )kupos 1 0 0

27 VYrneBojsl: cocTaB, kiaccupukanus. Baxxueitmue 1 0 0
MIPEJICTaBUTENHN: TIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxman u 1eyutroo3a Kak MpupoIHbIE TIOTHMEPHI 1 0 0

29 KonrpombsHas padora o pasneny «Kucmopoacoaepxkamniue 1 1 0
OpPraHUYECKUe COCTUHEHUS»

30 AMUHBI: METHIIAaMUH U aHUITUH 1 0 0

31 AMHUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpPraHUYeCcKue 1 0 0
COeIMHEHUS, UX OMojormyeckoe 3HaueHue. [lenru st

32 benku Kak mpUpPOAHbIE BEICOKOMOJIEKYISIPHBIE COSTMHEHUS 1 0 0

33 OCHOBHBIE TOHATHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX 1 0 0
COCIMHEHUI

34  OcHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 0 0
coennHeHmi. [limacTtMacchl, KaydykH, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC

No Tema ypoka KonunuecTBo uacoB

n/m Bceero Kontposbnble IIpakThueckuc

paboThI paboThI
1 Xumwuueckwuii 3ieMeHT. ATOM. DJIEKTPOHHASI KOH(PUTYpaIus aTOMOB 1

2  Tlepuommyeckwii 3akoH u [lepnomudeckas cucreMa XUMHUECKUX
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10

11

12

13
14

15
16

17
18
19

20

21

22
23
24
25
26

Tema ypoka

anemenToB J[. . MenzeneeBa, UxX CB3b C COBPEMEHHOMN TEOpUEH
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMUYECKUX JIEMEHTOB U UX
COEMHEHMH 110 TPYIIIaM U MepuoiaM. 3Ha4eHHE MEPUOJUIECKOIO
3aKOHa U CUCTEeMBbl XUMU4eckux 31emenToB .. Menzneneena B
pa3BUTHUH HAYKU

Crtpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BUJIbI; MEXaHU3MBbI
o0pa3oBaHMs KOBaJECHTHOU CBs3H. BomopogHas cBs3b

BanentHocTh. DnekTpooTpuLaTesibHOCTh. CTEeNeHb OKUCIIEHUS.
BemecTBa MOJIEKYIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

Ilonstue o JAUCIICPCHBIX CUCTCMAX. Hctunnasie u KOJIJIOUMJHBIC
PaCTBOPBHIL. MaccoBas A0JIs1 BEIECTBA B paCTBOPEC

Knaccn@nxaunﬂ 1 HOMCHKJIaTypa HCOPraHNUYCCKUX COGHHHGHHﬁ.
I'eneTrmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIIACCOB

Knaccugukanus XuMHYecKuX peakuii B HEOPraHUYECKON U
OpPraHUYECKOM XUMHUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLCHUS YJHEPTUU IPU XUMHUYECKUX PEaKIMIX

CxopocTts peakuuu. O6paTuMbie peakiiui. XMMHUYECKOE PAaBHOBECHE

[Ipaktuueckas padota Ne 1. «BrnusiHue pa3nuuHbix GpakTopoB Ha
CKOPOCTh XUMUYECKOU PEAKITU

DnexTponuTuyeckas auccoruaiys. [lonstue o BonopoaHoM
nokasarene (pH) pactBopa. Peakunu nonsoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHMYECKHX BEIECTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC peaKkuu. Ilonstue 06
QJICKTPOJHU3C PaCIllIaBOB 1 paCTBOPOB coyen

KOHTpOJ'II)HaH pa60Ta o pasaeiny ((TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHUH»

Mertanbl, ux nonoxxkenue B [lepuoanueckoil cucreMe XUMUYECKUX
sanemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
OOume ¢pusznyeckre CBOMCTBAa METAIIIOB

CnnaBbl METAILIIOB. BHCKTPOXI/IMI/I‘IGCKI/II\/’I paa HaHpH)KCHI/II\/’I MCETAJlJIOB

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KAJIUH,
KaJIbIIMM, MATHUN, ATIOMUHHANA) U UX COSTUHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHEHHI
XnuMHyeckre CBOMCTBA IMHKA, JKeae3a U UX COSIMHEHUH

[IpakTuueckas pabora Ne 2. "Penienne s3kcriepuMeHTaIbHBIX 33/1a4 10
TeMe «MeTame"

Hewmeramnsl, ux nonoxxenue B [leproanyeckoit cucteMe XMUMUYECKUX
anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB

dusnyuecKkre CBOMCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAILIOB (Ha
npuMepe KUciaoposa, cepsl, hocdopa u yrieponaa)

XUMHYECKUE CBOMCTBA TrAJIOTE€HOB, CEPhl M UX COEAMHEHUI
XuUMHUYECKHE CBOMCTBA a30Ta, pocodpa u UX coeTnHEHU
XUMHUYECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U UX COCIMHEHUM
[IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX COEIMHEHUM

Oo6o0mieHre 1 cucTeMaTu3anys 3HaHui no reme «Hemeramnby.
Beruncnenus no ypaBHeHUAM XUMHYECKUX PEAKIIUN U

Bcero KonTposnbHbie

N

KonnuecTtBO yacoB

paboThI

[IpakTHyeckue
paboThI



No Tema ypoka KonnuectBo yacoB

/I Bcero Kontponpabie [IpakTrueckuc
paboThI paboThI
TEPMOXUMHUYECKUE PACUETHI
27 TIlpaxTtuueckas padora Ne 3. «Pemenne 3KCiepuMEHTAIbHBIX 33124 110 1 1
teme "Hemeramibr"»
28 KontposbHas padota mo temaM «Metaisi» U «HemeTamib 1 1
29 Heoprannyeckue u opranudeckue KucioTsl. Heoprannyeckue u 1
OpTraHUYeCKHEe OCHOBAHUS
30 AwmdorepHbIe HEOPraHUUECKNUE U OPTAHUYCCKUE COCAMHCHHMS. 1
I'enernyeckas CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX BEUIECTB
31 Poap xumuu B o0ecrieueHuH YKOJIOTHIECKOMN, DHEPIreTHIECKON 1 1
MUIIEBON O€30MMACHOCTH, Pa3BUTUU MEIUIIUHBI
32 TlpencraBienus 06 00X HAYYHBIX MPUHIIAIIAX POMBIIIEHHOTO 1
MOJIyYEHUsI BaXKHEHIIINX BEILIECTB
33 YenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1
34 Xwumwus ¥ 370pOBbE YEIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
YYEBHO-METO/JIMYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cirankos C.A., AKIHOHEPHOE 00IIIECTBO

«M31aTeabCcTBO «HpOCBCH_IeHI/IC»

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

®OEJIEPAJIBHASA PABOYAS ITPOTPAMMA
CPEJHEI'O OBHIETO OBPA3BOBAHU A
XUMUA

(6a30BbIil YpOBEHB)

(ms 10—11 ximaccoB 00pa3oBaTEIbHBIX OpTraHU3AIIHN )

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.hij.ru/.

http://schoolbase.ru/articles/items/ximiya



http://chemistry-chemists.com/index.html.
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