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HOACHUTEJBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHON MPOrPaMMbI  CPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE TPOTPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MpOrpaMMBbl M0 XUMHUH, K ONPEICTICHUIO
oOmelt crpaterun OOy4YEHHMs, BOCHUTAHUS W Pa3BUTUS  00YyYarOUIUXCS
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJep>KaHUs, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBHIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. DTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TMPHUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥K€ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO U MIPUPOIHOM cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHHs CpPEJICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYCHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATHHOMN KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX Teie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI CpeAaHero oOmiero oOpasoBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJib B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOM 0a3bl MaTepualibHON
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpPOBAHUE pPAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTABICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €JAUHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcss B XMMHUU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMHU Y BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPyAa U KU3HH KaxAoro ujaeHa oOmiecTBa. CoBpeMeHHas XUMUS
KaKk HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, TIHUIIEBOM, SKOJIOTMYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C 0OOmMMMH TEISIMH W TPUHIIUIIAMUA CPEIHETO OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kimaccel, 6a30BbIi



YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIIOUYEHHS B KU3Hb COLMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B  Pa3MYHBIX 00JacTsX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTrapnsomUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMUH (C BKIIIOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYCHUH TIpeIMeTa OO0ECIeYMBAET BO3MOXHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranuudeckas xumus» u «OO0mas u
HeopraHuveckas XuMus» cHOpMHpOBaHAa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOTO IOJAXO0/Ja K H3Y4YEHHI0 Y4YeOHOro marepuaia U O0O0yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTraHUYECKHUX
COCIMHEHMM, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX U DIIEKTPOHHBIX
IpeICTaBlIeHU O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMbIX B Kypce
BEIIECTBAX JAalOTCd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIWHEeHU. B kypce opranudeckol Xumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJIbHBIE TMPEACTABICHUS O XHWMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMUYECKOUN pEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOTO YpOBHS
paccMaTpuBaeTCs H3Y4YEHHBI Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 Heopranuueckas
XUMUSD» O00YyYarolmuMCs TPEIOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKe MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMI 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBaX, HMX COCTaBe,
CTPOEHUHU, CBOMCTBAX W MPUMEHEHWH, a TAKXKE O XUMHUYECKUX PEAKIMSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
PUKJIAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTUMH HayKaMH, pacKpbhIBalOT €€ poJib B IO3HABATEIHHOU U
MPAKTUYECKON JIEATETLHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCYy TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUYECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTUUECKU
OCMBICTUBATh HWH(MOPMAITMI0O U TMPUMEHATh €€ IS TOMNOJHEHUS 3HAHHM,
peIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIETOBATEIHCKUX
3amad. B memom coxepikanue ydueOHOTO mpeaMera «XUMHsS) JAaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (OpPMHpPOBaHHE y  OOYYaIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PUITOCOPCKUX HACH, TAKUX KaK:
MaTepuabHOEC €IWHCTBO HEOPTraHWYECKOrO0 W  OPraHW4YecKOro MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, TTO3HABAEMOCTh



OPUPOAHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHUH
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHus 3amady  BOCHUTAHUS, DPAa3BUTHUS M COLUAIUA3AIUHU
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3MYHBIX BUJIOB JACSATEIBHOCTU: pEIIEHUsS Npo0sieM, TMOWCKa, aHalu3a u
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX IS  MPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke mnpenopaBaHus XMMHU Kak Ha yYpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaK W Ha YPOBHE CpeIHEro oOmero oOpa3oBaHus, IPHU
OTIPENICTICHUHN COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4YEeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO TMPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATETLHOCTH YeJOBEKa M Kak OJHOr0 W3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKM 3pPEHUS TaKOU
MOJXO0J K ONpPENENICHUI0 LeJied W3y4eHHs] TMpeaMeTa SBJISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyUYCHUs TIpPeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIeH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIIHOCTH JIOCTYMHBIX OOOOIIEHUIT MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, coxepxaTenbHas XapaKTepuUCTUKa IIeJied W 3ajay
U3Y4YCHHS MPEeAMETa B MPOrpaMMeE MO XUMHHM yYTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUUECKOW  KOMIIOHEHTE  COJIepKaHHs  OOydeHwus,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHW3alliM, BIIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUIN
Y IPUMEHEHUS UX B PEeaTbHOM KU3HU ISl PEIICHUS IPAKTUISCKUX 3a71a4.

B cBsi3u ¢ 3TUM mpu U3yYEHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHUE MPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

aganTamys OOyYaromIMXCsl K YCIOBUSIM JHUHAMHYHO Pa3BHBAIOLIETOCS
Mupa, (opMUpOBaHHE WHTEJUIEKTYallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caMOOOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  IPHUHSATHIO
I'PAaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYaIllMsX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYArOIIMXCS KIFOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMCIOIINX YHHBEPCAIbHOC 3HAYCHHE IS Pa3IUYHBIX BHJIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHaim3a ©  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIbITa JEATCILHOCTH,
KOTOpasi 3aHHUMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMKA  SKOJIOTHYECKOW O€30IMacHOCTH XapaKTepa BIHMSHHUS BCIIECTB U
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO NPHOOPETATh
HOBBIC 3HAHUS 110 XUMHHU B COOTBETCTBHUU C >KH3HCHHBIMH IOTPEOHOCTSIMH,
UCII0JIb30BaTh COBPEMCHHBIC HH(MOPMAIIMOHHBIC TEXHOJIOTHMH JIJI TIOMCKA H
aHaM3a Yy4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IMpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBLHOTO MPUPOIOIIOIB30BAHHUS, IOTIOJHEHHUS YHEPTETHUECKUX PECYPCOB
U COXpaHGHHUS NPHUPOJHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpeXHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKkKe
NpUOOPETEHUS OIBITa HWCIIOJI30BAHUS TIOJYYCHHBIX 3HAHHWHA TSI TPUHSATHS
IPaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydeOHOM maHe cpemHero oOImero oOpa3oBaHUS TMPEAMET «XHMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX [UISI M3YyYCHUS XWMHH, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uyac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHnyecKo XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAUECHUE
B ITOJIYYE€HHUH HOBBIX BEIIECTB U MATEPHAIOB. T€OPHUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMysbl OpraHUYECKUX BellecTB. ['omoiorus, uzomepus. XUMUYECKask CBS3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUHN (CUCTEeMaTHYecKasi) U TPUBHAIIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUI0 OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IIaBjieHUe, 00OYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKUN PAL. DTUIECH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3MYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TaJOTEHUPOBAaHMS, TUIpaTallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTanuen-1,3: cTpoeHue, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN ). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue W XMMHUYECKHE  CBOWMCTBa  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gusudeckue u Xumuueckue ce0UCmMsea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIECBOAOPOAAMH, MPUHAJICKAINMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKHU YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsabie Tazbl. HedTh 1 €€ mpoucxoxnenne. CriocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOJTyYeHHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coeInHeHUs!

[IpenenpHble OAHOATOMHBIE CHOUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIUPTOB. JIelicTBUE METaHOJa U ATaHOJIa HA OPTraHW3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOIAb W TJIMUEPUH: CTPOEHUE,
¢uznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHAsl Peakilisg Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHneHre rmmnepruHa v STUICHTIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKllMd OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH ), IOJyYEHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydyeHue U
npuMeHeHne. CTeapruHOoBasi U OJIEMHOBASI KUCIIOThI KAK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxkubiX dpupoB. Kupwel. [wapomus xupo. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: coctaB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — TPOCTEHUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
rugpokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, MPUMEHEHHE,
ouonoruyeckas posib. @otocunres. OpykTo3a Kak H30Mep IITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie moinumepsl. CTpoeHue Kpaxmana u
HEeJUTt0I03bl.  PU3MYECKHE M XUMHUYECKUE CBOICTBA Kpaxmaina (TUIpoJiu3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcugoM memu(ll)), MHOrOaTOMHBIX CHMPTOB (B3aMMOACHCTBHE TJIHMIICPHHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3zoTcojiepKalye OpraHuIecKie COeTMHCHUS.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHMYECKHE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISIpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsI CTPYKTypa OelKOB. XWMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYypallusl, KAYeCTBECHHbIC peaKllny Ha OSJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalus OCIKOB
NpU HAarpeBaHWH, [IBETHBIE PEAKIINU OCIIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALIMS U TIOJTUKOHICHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIIOIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIICHWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiIacCUdUKAIUs, MePUOIUIHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IMHTAHMS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHN »eMEeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamueckas cucreMa XHUMHUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBHIX M CIOXKHBIX
BEIIECTB [0 TpyHIaM M MEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs! CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBayieHTHasl HEMOJSIPHAs U TOJIAPHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIH M JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUNBI  KPUCTAIMYECKHX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHWYECKUX BEILIECTB. | €HeTMUYecKas CBsI3b HEOPTaHWYECKUX BELIECTB,
IIPUHAIEKAIUX K Pa3JIMYHbIM KJIaCCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIOINIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nuccoruanus. CUIbHBIE W CJa0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCANTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHUYECKUX dieMeHToB [l.
N. MenneneeBay, u3yueHrne MOJIEIEH KPUCTALTUISCKUX PEIIETOK, HAOII0IeHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMNBITOB (Pa3lIoKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKONW padoThl «BiusHue pazmuyHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxkenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJOr€HOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamios B [lepuoanyeckoit cucreme XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOEHUSI DIEKTPOHHBIX



000s104eK aTOMOB MeTasuioB. O01Me Gpuznueckrue cBoicTBa MeTauioB. CIuiaBsl
METAJUIOB. DJIEKTPOXUMUYECKUN psii HANIPSHKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BOKHEUIIMX META/UIOB (HATpHM, Kalui, KaJabIlUi,
MarHui, allOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCIMHEHUH.

OO61ue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
W3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1au, HAOJIOJCHUE W ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  AJIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeriecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIUUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, SHEPTETHUYECKON U TTUIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHSL ¥ 3J0POBbBE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIIOJIL30BaHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TTOHATHS: HAYYHBIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBIICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKUN YpPOBEHb,
BEIIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHE BEIECTBA, (HU3HUUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, O3KOocucTeMma, Ouocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJUTIypTIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTCpHraiosB, CEIBbCKOXO03SMCTBECHHOC
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTepHuaioB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyYaronMMUCss TPOrpaMM CpeaHero oolmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM U MpeaMeTHbIM). HayuHo-meTonuyeckol OCHOBOM st
Pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAamMeTa «XUMUsD» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUW JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIM4YMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYpbl MU CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UjealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
0o0yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOMIMMHUCS  CBOMX  KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS. O COLMAIBHBIX HOPMax M MpaBUIaX MENKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUJOB YUEOHOU IEATETLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKH €CTh PE3YJIbTaT



JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX TOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEIAEHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3omacHoro obpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TOBEJCHUSI B CUTYaIUsX, YTPOKAIONIMX 3J0POBBIO0 U JKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIHCKON
JeSITeIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M JPYrUX BHIAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inyHOro pojia, B
TOM YHUCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHHU;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIBHON TPACKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS! K MPHUPOJE, KAK UCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUSI HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MIPUPOHON Cpelie, YMEHHUS TPOTHO3UPOBATh HEOJIATOMPHUSATHBIC IKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMATIBHON



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBCHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH KaK HayKH, OCO3HaHUs €€ poiu B
(GopMUPOBAHNHN PAIMOHATLHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00OH 3HAYMMOCTH XUMHUHU JJIS COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTepHATbHOW KYJIBTYPHl, PEHICHHH TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUCCKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHHWSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalM3a U OOBICHEHUS SIBICHHI
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUMUsH
Ha YpPOBHE CPEAHEr0o 00IIEro 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOydYAIOUIUXCS
MEXAUCHUILTMHAPHBIE (MeXTpeIMETHBIE) oOllleHayYHbIE MIOHATHS,
OTpaXKaroUIUe IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PpEryJATHBHbBIE), oOecreunBaromue (HopMUpoBaHUE
(GyHKIIMOHATBLHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMKU O0yJarOIIuXCs;

CITOCOOHOCTH oOydJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  I103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHHUM MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHHUS M KPUTEPUM IS KiacCHUKAIMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHS B pPacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE MO3HAHUA, HCIOIb3YEMBIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPEoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHYCCKOW PpEAKIMH — TPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ1ad, MPUMEHITh HAa3BAaHHBIE MOJICIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKiuii;

dbopmynmupoBaTh €M W 3aJayd  KMCCJICAOBAHUSA, HCIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIaJICTh HaBBIKAMU CaMOCTOSTEIBLHOIO IIJIAHUPOBAHUS W MPOBEICHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynmupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJCITAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEILICHHS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METO/I0B TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HWCTOYHHKAX WHPopManuu (HaAy4dHO-
MOMyJISipHAsT JINTepaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEICTaBIICHUs,  KPUTHUYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEMPOTUBOPEUYUBOCTb;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS UHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBI S3bIK B KauyecTBE CpeIACTBa Npu paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTH4YeCKHe) 3HaKM W CHMBOJIBI,  (opMmyibl, aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ Juayiora
W/WIN JUCKYCCUH, BBICKA3bIBaTh HUJEH, (HOPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHUYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOW paboThl 110
MCCJIEIOBAHUIO CBOMCTB U3Y4aeMbIX BEILIECTB, PeaIM3allMi yueOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1€ 00CYXICHHUS 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeILHOCTD, OMpeesisi e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpeJIaraéMblii aJIrOPUTM JEHCTBUN TIpH
BBITIOJIHEHUU YYE€OHBIX M HCCIEOBATEIIbCKUX 3aj]ady, BBIOMpaTh HambOosee
3¢ (PeKTUBHBIN CNOCOO WX pEIMICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOW [JISl PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oioyka aTroma, MOJEKYyJia, BaJEHTHOCThb, AJIEKTPOOTPUIIATEIHLHOCTD,



XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJIAPHBIA  OO0BEM,  YIJCPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
psii, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOA U a30TCOJEPKaIINe COCAMHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEUIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHUA, JICKAIMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BOXHEHUIIINX OPraHUYECKUX BEIICCTB B OBITY W MPAKTUYECKOW NEATEIHHOCTU
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEPHBIC MPU3HAKU TTOHITHA,
yCTaHaBIIUBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUNA OPTaHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIs
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPeACIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHMUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHMs), JaBaTh MM Ha3BaHUS I10
cuctematuyeckort HomeHkiarype (IUPAC), a Takxe mpuBOJUTh TPUBHUAIILHbBIE
Ha3BaHUSl OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBasl KHCIIOTa, CTE€apUHOBAasi KHUCIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrnepoBa mis 0ObSICHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUSA;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 9TaH, STHJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTJIMKOJb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIIOKO3a,
KpaxMmai, [eJUTI0JIo3a, aMHUHOYKCyCHasi  KHUCIOTa),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
VTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHUE MPOAYKTOB IMepepaboOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJTM TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTMPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA  JJIS
INPUHATHSL PEIIEHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIMUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M U3YyYEeHHE €ro CBOWCTB, KAa4YeCTBEHHBIC pPEAKIINH
OPraHUYECKUX BEILECTB, JCHATypalus OEJIKOB MNpHU HArpeBaHWH, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpalieHn ¢ BeleCTBaMH M J1aO0OpaTOpPHBIM O0OpPYJOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOPMAIMIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAaCCOBOMA
uHpopmaiuu, IHTepHeT U ApyTrux);

chOPMHUPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MpaBHJIa  DKOJIOTHUYECKH
11EJI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATEILHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPTaHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoOsbl
YMEHBIIICHUS U TPENOTBPAIICHHUS MX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOpPMHUPOBAHHOCTh IPEACTABICHHM: O XHMHYECKOH COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3alad U DKOJIOTMUECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHYECKHH 3JIEMEHT, aToM, W30ToII, S-, p-, d-
ANIEKTPOHHBIE OpPOUTATU aTOMOB, MOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEIILHOCTh, CTEIEHb OKHUCJICHHS, XHUMHUYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHASA), KPUCTAIIIAYECKAs



pelmETKa, TUIBl XUMUYECKUX PEAKIINHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS IHCCOLMALMSA, OKHUCIUTENIb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKAlIM€ B OCHOBE ITOHUMAaHHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJYYEHUM U OE30MaCHOM HCHOJIb30BAHUU
BXHEUIINX HEOPTaHUYECKHUX BEIECTB B OBITY M MPAKTUUYECKOMN IESITEIIbHOCTU
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS
coctaBieHuss GOpMysa BEHIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHblil Ta3, yriIeKUCIbIi Ta3, aMMHUaK,
raméHasi U3BeCTb, Heral€Hasi U3BECTh, MUThEBAs COJIA, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THUN KPUCTAIMYECKOW PpEMIETKA KOHKPETHOTO BEIECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAILTHYECKast ), XapaKTep CPebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIIe
coeMHEHU (IPOCThIE BEIIECTBA — METaNIbl M HEMETaUlbl, OKCH/IBI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
O0OBSACHUTENFHYIO U IPOTHOCTHUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTANIW»,  «OHEPreTHUYECKHUE  YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 Mepuoaam U rpynnaM llepuoanueckon CUCTEMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIAATh CYIIECTBOBAHHE I€HETUUECKOMN CBS3U MEXAY HEOPTaHUYECKUMU
BEIIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEIIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETICHEN OKUCICHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHii COCTABIIATH YPABHCHUS PEAaKLi PasiiIHbIX
TUTIOB, TIOJHBIE W COKpAlIEHHBIC YpaBHEHHUS pEaKIMil HOHHOTO OOMEHa,
YUUTHIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3JudyHbIX (PaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBIIIEHHOIO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUaKa, a
Takke cPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPHUHIIUIAX H
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JIA BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
IpU  XUMHUYECKMX PpEaKIMIX, MacChl BeEIIeCTBa MWIM O00BEMa Ta30B IIO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIIOJaTh  TpaBUjia  IOJH30BAHUS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3yioKeHUE MEPOKCH/Ia BOJAOPOJIa B IPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CpElbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH AaMMOHHsS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y u  «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MaCHOCTH TIpH OOpaIleHuu C
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alicH YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMCHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(popManuio, IMOJIy4YaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJcTBa MAacCOBOM
KOMMYHUKaIMU, IHTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBHJIa  DKOJOTHUYECKHU
1EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JAESITEIHHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNAaCHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHuMas cmbic  Tokazarens I[IJIK, moscHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailns ngna  3anucu
XUMHAYECKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuyecTBO 4acos

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

11

[Ipenmer
OPraHuYeCKOu
xumuu. Teopus
CTPOEHHUS
OpPraHUYECKUX
coenuHeHud A. M.
byrneposa

https://myschool.edu.ru/

Hroro no pazneny

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

https://myschool.edu.ru/

2.2

Henpenenbusie
YTIIEBOJAOPOBL:
AJIKEHBI,
aJIKaJUEeHBI,
AJIKUHBI

https://myschool.edu.ru/

2.3

Apomarnyeckue

https://myschool.edu.ru/




YII€BOIOPOAbI

[Ipupoansie
2.4 HCTOHIIH 3 1 https://myschool.edu.ru/
YIJIEBOIOPOAOB U
uX nepepadoTka
Uroro no pazaeny 13

Pasznea 3. Kucaopoacoaepskamue opranu

YeCKHue COeAMHECHUA

3.1 Crupter. Genon 3 https://myschool.edu.ru/
AJLIEruaml.
Kap6oHoBsie

3.2 7 https://myschool.edu.ru/
KHUCJIOTHI.
CrnoxHuble 3¢upbl

3.3 YrineBosl 3 1

Hroro mo pazueny 13

Pa3nen 4. AzoTcoaep:kamm

€ OPraHnvYeCKue COCAMHECHUSA

AMUHBI.
4.1 AMUHOKHUCIIOTBHI. 3 https://myschool.edu.ru/
benku
Htoro no pazneny 3

Pa3nen 5. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS

IT .
51 FlacTMacesl 2 https://myschool.edu.ru/
Kayuyku. Bonokna
Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KIIACC

HaunmenoBanue

KoaudecTBO 4acoB

Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3aesioB U TeM KoHTpoabHbIe IpakTuyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
I1
11 epHOAITICCKad 3 https://myschool.edu.ru/
cucremMa
XUMHUYECKHUX
sneMeHToB /[. W.
MenneneeBa
CrtpoeHue BemiecTna.
1.2 MHoroob6pasue 4 https://myschool.edu.ru/
BEILIECTB
X
1.3 HMITIeCitHe 6 1 1 https://myschool.edu.ru/
peakiuu
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanist 1 https://myschool.edu.ru/
2.2 Hewmerannsl 1 1 https://myschool.edu.ru/
2.3 Coish 2 https://myschool.edu.ru/

HCOPTaHUYCCKUX U




OPraHUYeCKUX

BELIECTB
Uroro no pazgeny 17
Pa3gen 3. XumMus u ;Ku3HbL

3.1 XuMus v )KU3Hb 4 https://myschool.edu.ru/
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Hara uudposbie
Ne n/m Tema ypoka KonrpoJibHbie IIpakTHyeckue
Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE

padoThI padoThI pecypeni

[IpenMet opranuyeckoi https://myschool.edu.ru/
1 XUMUHU, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAYCHUE

Teopust ctpoeHus https://myschool.edu.ru/
OpPraHUYECKUX COCAUHEHUN
A. M. byrneposna, eé
OCHOBHBIE 10JIOKEHHUS

IIpencrapienue o https://myschool.edu.ru/
KJacCU(pUKaUU
OpPTaHHYECKUX BEIIECTB.
3 Homenkmnarypa 1
(cucremaTnueckasi) u
TPUBUAIBHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHE, https://myschool.edu.ru/
TOMOJIOTUYECKUH PSJT

MetaH 1 3TaH — https://myschool.edu.ru/
5 MpocTeiIne mpeICTaBUTeNN 1
AJKaHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBONCTBA

https://myschool.edu.ru/

OTUJIEH U IPOIUIEH —
IIPOCTEUIINE TPEACTABUTENN
AJIKCHOB

https://myschool.edu.ru/

ITpakTuueckas padota Ne 1.
«lonyuenue sTuneHa u
M3yYEHHUE €r0 CBOMCTB»

https://myschool.edu.ru/

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
ITonmy4yeHne CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

https://myschool.edu.ru/

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
AneTuieH — npocTeimumi
MPEJICTaBUTENb aJIKUHOB

https://myschool.edu.ru/

11

Breruncienus no ypaBHEHHUIO
XUMHYECKON peaKkiun

https://myschool.edu.ru/

12

ApeHbl: 6€H301 U TOITYOJI.
TOKCUYHOCTB apeHOB

https://myschool.edu.ru/

13

['eHeTHuecKas CBS3b
YTJIEBOJIOPO/IOB,
NPUHAIISKAIINX K
pa3InYHBIM KJIaccam

https://myschool.edu.ru/

14

[TpuposHbIE HCTOUHUKH

https://myschool.edu.ru/




YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 v MonyTHbIe HeTSHbIE
ras3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ras3bl, He()Th U MPOAYKTHI €€
nepepaboTKu

https://myschool.edu.ru/

16

KonTponbhas padota no
pazneny «YTIeBOI0pOIb»

https://myschool.edu.ru/

17

IIpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

https://myschool.edu.ru/

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

https://myschool.edu.ru/

19

DeHOII: CTPOCHUE MOJIEKYIIBI,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE

https://myschool.edu.ru/

20

Anpaeruanl: hopMaIbaeTHa
U aneranbaerun. AueToH

https://myschool.edu.ru/

21

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAs U YKCyCHast

https://myschool.edu.ru/

22

[TpakTiueckast pabora Ne 2.
«CBolicTBa pacTBOpa

https://myschool.edu.ru/




YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas M OJICHHOBAS
KHCJIOTHI, KaK
NPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

https://myschool.edu.ru/

24

MbL1a Kak COJIH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE ICHCTBUE

https://myschool.edu.ru/

25

CrnosxHble 3(pUpbI KaK
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MaposIn3 CI0KHBIX

3¢upoB

https://myschool.edu.ru/

26

XKupsr: ruaponus,
pUMEHEHNE,
Ouosoruueckas poiib KUpPOB

https://myschool.edu.ru/

27

Vri1eBoabl: COCTAaB,
KITacCH(pUKaIHS.

Baxxsneiimme npeacraBuTeNu:

TJIF0K03a, PpyKTO3a,
caxaposa

https://myschool.edu.ru/

28

Kpaxman u nemironosa kak
IIPUPOJHBIE ITOTUMEPBI

https://myschool.edu.ru/

29

KonrponbHas pabora no
paszeny
«Kucnopoaconepxarmue
OpraHUYECKHUE COETUHEHUS»

https://myschool.edu.ru/




30

AMMHBI: METHJIAMHUH U
AHUJINH

https://myschool.edu.ru/

31

AMHMHOKHCIIOTHI KaK
amQoTepHbIe OPraHuIYECKHe
COCAUHEHMS, UX
OMOJIOrMYECKOEC 3HAUYCHUE.
IMenTnaer

https://myschool.edu.ru/

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

https://myschool.edu.ru/

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI

https://myschool.edu.ru/

34

OCHOBHI)IG METOABI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coenqmuennii. IlnmacTMaccer,
Kay4yKH, BOJIOKHA

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KIIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUsS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHYSCKUH 3JIEMCHT. ATOM.
DnexkTpoHHas KOH(Urypauus
aTOMOB

https://myschool.edu.ru/

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa, UX CBA3b C
COBPEMEHHOI TEOpUE CTPOCHUS
aTOMOB

https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
UX COCTUHEHUH 10 TpynmnaM u
nepuojiaM. 3HaYeHue
NEePUOINYECKOT0 3aKOHA U
CHCTEMbl XMMUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa B pa3BUTUU
HayKH

https://myschool.edu.ru/

CrtpoeHue BeniecTBa. XuMU4ecKast
CBSI3b, €€ BUBI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb

https://myschool.edu.ru/




BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOCTD.
Crenens okucieHus. BemniecTsa
MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOTO CTPOCHUS

https://myschool.edu.ru/

IlonsTue o AUCHCPCHBIX CUCTCMAX.
HctunHbIC N KOJJIOMIHBIC
PaCTBOPBLI. MaccoBas goas
BCHICCTBA B paCTBOPEC

https://myschool.edu.ru/

Knaccugukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAUHECHUM.
I'eneTnueckas cBA3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

https://myschool.edu.ru/

Kiaccudukanms XuMuaeckux
peaKkurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUS MacChl BELIECTB;
3aKOH COXPaHEHHUs U IIPEBPaIICHUS
SHEPrUU MPU XUMHYECKUX
peaKkuusx

https://myschool.edu.ru/

Ckopoctb peakin. OOpaTuMble
peakunn. XuMHUYECKOe
paBHOBECHE

https://myschool.edu.ru/

10

ITpakTuyeckas padora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOMN

https://myschool.edu.ru/




peaKIum»

11

DNEeKTPOIUTHYECKAS
mucconmanud. Iloaarue o
BOJIOpOIHOM Toka3artese (PH)
pactBopa. Peakiiuu nOHHOTO
obMeHa. ['uaponn3 opraHuvIecKux
Y HEOPTaHUYECKUX BEIECTB

https://myschool.edu.ru/

12

OKuCIUTENHHO-
BOCCTAaHOBUTEIIHHBIC PCAKITHH.
[TonsiTue 06 nexTpon3e
pacIiaBoB U paCTBOPOB COJICH

https://myschool.edu.ru/

13

Kontposnbnas paboTta mo pazaery
((TeOpeTquCKHC OCHOBBI XUMHUN»

https://myschool.edu.ru/

14

MerTamisl, UX ITOJIOKCHHE B
IIepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MeneneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IHe
(u3nuecKkre CBOMCTBa METAIIOB

https://myschool.edu.ru/

15

CIuiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUN DS
HaMpPsHKEHUH METaJIOB

https://myschool.edu.ru/

16

XHUMUYECKUE CBOKCTBA
BaKHEHIIINX METaJUIOB (HaTpui,
KaJlnii, KaJIbIINi, MarHui,
AIIOMUHUN) U UX COETUHEHUN

https://myschool.edu.ru/




17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUNU

https://myschool.edu.ru/

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeJe3a U UX COCTUHCHUM

https://myschool.edu.ru/

19

[TpakTrueckas padota Ne 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1a4 o teme «Metamib"

https://myschool.edu.ru/

20

Hemeramiel, X monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

https://myschool.edu.ru/

21

duznveckrue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUSA
HEMETAJUIOB (Ha MpUMepe
KHCJIOpoJia, cepbl, hocdopa u
yriiepona)

https://myschool.edu.ru/

22

XUMHYeCcKHe CBOMCTBA TAJIOTEHOB,
Cephl U UX COCTMHEHUI

https://myschool.edu.ru/

23

XUMHYECKHE CBOMCTBA a30Ta,
docdopa u Ux coeMHEHUIA

https://myschool.edu.ru/

24

XHUMHUUYECKHE CBOMCTBA yIIIepoa,
KPEMHHMS U UX COCAVUHEHUN

https://myschool.edu.ru/

25

[IpumeHeHne BaXKHEUIINX
HEMETaJIJIOB M UX COeTNHEHUI

https://myschool.edu.ru/




26

O0o0011IeHNE U CHCTEMATHU3aLIHS
3HaHUH 110 Teme «HemMeTamably.
Brruuciienus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUi 1
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

27

IIpakTnueckas padora Ne 3.
«Penienne 3KcepuMEHTATBHBIX
3azad4 mo reme "HemeTtamiasr"»

https://myschool.edu.ru/

28

KonTponbHas padora no temam
«MeTtamis» u
«Hemetamnbey/Beepoccuiickas
MpoBepoyHasi paboTa

https://myschool.edu.ru/

29

Heopranuueckue u opranuyeckue
kucnotel. Heopranmueckue u
OpraHUYeCcKHUe OCHOBAHUS

https://myschool.edu.ru/

30

AM@oTepHbIE HEOPTAHHUYECKUE U
OpraHNYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIESCTB

https://myschool.edu.ru/

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITUHEI

https://myschool.edu.ru/

32

[Ipencrasnenus: 06 oOmuUx
HAYYHBIX TIPUHITUITAX

https://myschool.edu.ru/




MPOMBILUIEHHOTO MOJY4YEeHUS
Ba)KHEHUIIINX BEIIECTB

Yenosek B MuUpe BEUIECTB U

https://myschool.edu.ru/

33 1
MaTepuaioB
34 XHMUS ¥ 370DOBBE YETOBEKA 1 https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 4

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI1 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUueHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkmronepHoe obmiecTBo «M31areabcTBo
«IIpocBemieHney

* Xumus, 11 knacc: yue6. ais oo6meo0Opa3oBaT. opraHusaiuii: 0a30Bblii
ypoBens/ I'.E.Pym3tuc, ®.I'.®enpaman. — 8-¢ uzn. — M. : IIpocBemenue, 2021

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1 O.C.I'abpuensn, I'.I".JIeicoBa «Xumusi MeToandeckoe nocodrue — 0a30BbIit
ypoBeHby» - M.: [Ipoda 2022 rog.

2 0O.C.TI'abpuensn, WN.I'.OctpoymoB, «OOmass Xumus B TecTax, 3ajayax,
ynpaxkHeHusix. 11 kmace» — M.: Ipoda, 2023 ron.

3 O.CTlaopuensn, I1.B.Pemero, N.I'.OcTtpoyMoBa «3agauu Mo XUMHH H
crocoOsI ux pemeHus» - M.: «lpoday», 2021rox.

4 M.A.Ps6oBa, YV.}O.Hesckas, P.B.JIunko «Tectbl mo xumum 11 kmaccy, - M.:
Oxk3ameH, 2019r.

59 O.C.I'abpuensn, N.I'.ocTpoyMmOB « XUMHUUYECKHI HKCIIEPUMEHT B 1ikoje 11
Kiacey; - M.: [Ipoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

MHTEPHET
http://www.chemnet.ru I'azeta «Xumus» u callT s yaurens «S5 uay Ha ypok
XUMHUHD
http://him.1september.ru Enunas xomekiust [{OP: IlpeamerHas kosutekius
«XuMUD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHBIC
skcniepuMeHThl: xumus. Kostekius Poccuiickoro o6meo0pa3oBaTeIbHOTO
nopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHAKOB 10 XUMHAH
http://chem.rusolymp.ru Opranudeckass XuMUs: DJIEKTPOHHBIA YYECOHUK ISt
CpEIIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIEHK: XUMHS



http://www.chemistry.ru ~ JluctanimonHass  oJMMIHAaAa 10  XHMHH:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT



