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HOACHUTEJIBHAASA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEAHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencraBieHHbIx B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMuUs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIOkeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1iel cTpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbuble nojiokeHus ®@I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIENIEH,
collepKaHMsl, pPe3yJIbTaTOB OOy4eHUs W TpeOOBaHWN K YpPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

Hcnonws3zoBanue obopymoBanus «Touka pocTa» MpH peaiw3aliil JaHHON
OI1 mo3BoJIsIeT CO371aTh YCIOBUS:

. IUIS ~ pacIIUpeHHs]  COACPXAaHHWS  IIKOJBHOTO  XUMHYECKOTO
oOpa3zoBaHus;

. JUTA  TIOBBIIIICHHSI TTO3HABATEIPHOW AaKTUBHOCTH OOYYarOIIUXCS B
€CTEeCTBCHHO-HAYYHOU 00JIacTH;

. JUTS Pa3BHTHS JTUIHOCTH PeOEHKA B TpoIriecce O0yUeHUs] XMUMHH, €T0
CHOCOOHOCTEH, (QOPMHUPOBAHUS W  YAOBICTBOPEHHUS COIHMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH;

. st paboThl ¢ ONAapEHHBIMH IIKOJIBHUKAMHU, OPraHu3aliil HUX
Pa3BUTH B PA3IMUHBIX 00JIaCTAX 00pa30BaTEIbHOM, TBOPUECKOMN NEITETHHOCTH .
XHUMUYECKOE o0Opa3oBaHue, [OJIy4aeMoe BBIITYCKHUKaMH

o01eo0pa3oBaTeIbHOW  OpraHU3aIlid, SBISCTCS HEOThEMJIEMOM YacThlO HX
obpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAOIIMM O3TAallOM peaju3alvu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIIHUX
IIEJIOCTHOM CHCTEME XHMHYECKOTO O0Opa3oBaHMs. ITH IICHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB IPUPOJIBI, (OPMHUPOBAHUS MUPOBO33PCHHS M OOIIECH KYJBTYPHI
YeoBeKa, a TaKkKe OKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
37I0pOBbI0O M TPUPOJHOM cpeae. Peamusyercs Xumuyeckoe 0Opa3oBaHUE
00yYaroMXxcs Ha YpOBHE CPEIHEro oOIIero oopa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMeTa «XHUMHUS», COJIEp)KaHUE M IIOCTPOCHHE KOTOPOTO OIPEACICHb B



mporpaMMe MO XUMHUHU C YYETOM crnenuduKd HAyKu XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBl U B MaTepUaIbHOM >XKU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mux Meaeid W NPHUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero obmiero oopaszoBanus B Poccuiickoit deneparium.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOjb B
COBPEMEHHOMW I[MBUJIM3ALIMM, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOW KYJIbTYpHI.
OnHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEACTABICHUS 00 OKPY’KaIOIIEeM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHH HAa OCHOBE MOHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aUMOJAEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAyKaMH, XUMUS CTajla
HEOTHEMJIEMOI YaCThI0 MUPOBOH KYJbTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIICIIHOTO
TpyJa W SKM3HU Kaxaoro uieHa ooOmectBa. CoBpeMeHHas XUMHUSL KaKk Hayka
co3ujareibHas, KakK HayKa BBICOKMX TEXHOJIOTMM HaIllpaBlieHa Ha pEIICHUE
MI00ambHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTUS 4YEJIOBEUYECTBA — CBIPHhEBOM,
AHEPreTUYECKOM, MUIIEBON, FIKOJIOTMUYECKO 0€30MacHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOmIMMU IENSIMH W NPUHIUIAMHU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIBTYPHYIO TOJTOTOBKY
oOydJaromuxcsa, HEOOXOJUMYI0 UM Ui BBIPAOOTKM  MUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMa, IPOAOJDKECHUS
0o0pa3oBaHus B pa3IMYHBIX 00JACTIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnstonuMu  nipeamMeTa  «XUMHS»  SBISIOTCS  0a30BbIe  KypCchl —
«Opranuveckass xumusi» u «OOmas v HEOpPraHWYecKas XHUMH», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWH 0 HEOPTraHWYECKON XMMHH (C BKIIOYCHUEM 3HAHWHA M3 OOIIeld XUMUU) U
OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOM CUCTEMBI 3HAHWUW NPU U3YyUYCHUU
npenMera 00eCleyrMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOLIMX MOHSITUMN, 3aKOHOB U TEOPHUI XUMUHU.

Crpyktypa comepkanusi KypcoB — «Opranmdeckas xumus» U «OOmas u
HEopraHu4veckass XuMus» cpopmMupoBaHa B MporpamMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHIO Yy4eOHOro wmarepuaia u oOOycCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPAa3BUTHUEM  3HAHUW Ha  ONpPEAEIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YEeCKOW XWUMHHU BEIIECTBA
paccMaTpuBarOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHHYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXHUMHUYECKHUX W DIIEKTPOHHBIX
MpEACTaBICHU O CTpoeHun BemecTB. CBefeHus 00 H3ydyaeMbIX B Kypce



BELIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB /0 CIOKHBIX OMOJIOIHMYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckod XUMHUM II0Jy4YalOT pa3BUTUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUsl NMEpBOHAYAIbHBIC
NPEICTABIEHUSI O XUMUYECKOU CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOMN peaKIIiH.

[lon HOBBIM yrjioMm 3peHHss B IpeaMeTe «XHUMHsD» 0a30BOro ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOPETUUYECKU Marepual U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX W
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUS» OOyYaromMMCsl MPEAOCTaBISAETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOIMUECKUX TMO3HIIHH,
riy0oXe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00001maro1ei 10 00BACHSIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUMN O BaKHEHIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 xmaccos
ANIEMEHTAMHM COZEpKaHUs, WMEIOIMMU KYJIbTYpPOJIOTHYECKUI M TMPHUKIIATHON
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3U XUMHUHU C
JIPYTUMHU HAyKaMH, PacKphIBAIOT €€ poJib B IO3HABATEIBHOW M MPAKTHUYECKOU
NESTENHHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OyieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATH HMH(OpMAIUI0 |
OPUMEHSTh €€ i TIONOJHEHUS 3HAHHWM, pEeHIeHUS WHTEIUICKTyaIbHBIX H
AKCIIEPUMEHTATBHBIX MCCIEIOBATEIBCKUX 3a/1adu. B 1eaoM copepkanue yueOHOTro
npenMera  «XuUMHUS»  JAaHHOTO  YPOBHS — HM3yYEHHUS  OPHEHTHPOBAHO  Ha
(GopmupoBanue y oOydarolUXcss MHUPOBO33PEHUECKON OCHOBBI Uil TOHUMAaHMS
¢unocopckux uael, TakMX Kak: MaTepUaJbHOE €JUHCTBO HEOPraHMYECKOro U
OpPraHUYEeCKOro Mupa, OOYCIIOBIEHHOCTb CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb NPUPOAHBIX SBJICHUNH NyTEM >SKCHEPUMEHTa W
pelieHus MPOTUBOPEYMI MEXIy HOBBIMU (akTaMM M  TEOPETUYECKUMU
IPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUU B PEIIEHUH 3KOJOTHYECKUX MpoOJeM, a
TaKXke Mpo0seM cOepekeHUs] SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3AaHMS HOBBIX
TE€XHOJOTUH U MaTEPUAJIOB.

B maHe pemieHus 3agad  BOCIHMTAHUSA, pPa3BUTHS M COLMAIU3ALMH
OoOy4arouMxcs MNPUHATHIE MPOTPAMMOM IO XMMHMH TOAXOABI K OIpPEIeTICHHIO
colepKaHUsl M IOCTPOEHHSA MpeAMeTa MpeAyCMaTpuBalOT (opMUpOBaHHE
YHUBEPCAIBbHBIX Y4YEOHBIX JCHCTBUH, UMEKMUX 0a30Boe 3HA4YCHHE A



pPa3IUYHBIX BHJIOB JICSITENIBHOCTH: pelIeHUs MpoOjieM, IOUCKA, aHaiu3a u
00paboTku nHpOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUs OIbITa TPAKTUUYECKOM
U HCCIIEOBATENIbCKOM AESATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHUM
XAMHH.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOT'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHusl, MPU ONPeIeICHUN
coJlepKaTesIbHOM XapaKTePUCTUKHU LEeJed HU3y4YeHHs] MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULHUOHHO NpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JESATENbHOCTU YeJIOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C
METOJIMYECKOM TOYKHM 3PEHMSI TaKOW MOAXOJ K OMNpPEEICHUIO Leiell M3yueHUs
npeMeTa SBJISIETCS BIOJHE ONPABIaHHbIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMHU IEJIAMH U3Y4YEHHs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCSA:

o (OpMHUPOBaHHME CHCTEMBl XWMHUYECKMX 3HAHUH KakKk BaKHEUIIEH
COCTaBIIAIONIECH €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOUEBBIE MOHATHS, (yHIaMEHTATbHBIC 3aKOHBI M TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TMOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XHMHYECKUX peaKluid, HEOOXOIUMBIX JUIsi MPUOOpPETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKUX SBIICHUMH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUIECKOM U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JCSITEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH.

Hapsiny ¢ 3tum, coneprkaTenpHasi XapakTepUCTUKA LieJe U 3a1a4y U3yuyeHUs
npeaMeTa B mporpaMMme 1o XMMUU YTOYHEHAa U CKOPPEKTHpPOBaHAa B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CHCTEME CpeaHero oluiero oopasobanusa. CeronHs B
OperojaBaHul  XUMHM B OoJblIeH  CTEMeHM OTAAETCA  MpearouTeHHE
NpPaKTUYECKOM KOMIIOHEHTE COJEep)KaHUs OO0y4YeHHs, OpPUEHTHPOBAaHHOW Ha
MOJArOTOBKY BBIITYCKHUKA 00I1€00pa30oBaTeIbHON OpraHU3alliH, BIAICIOIIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSAMH aKTUBHOTO TOJYyYEHHUS 3HAHUM U MPUMEHEHHUS MX B PEabHOW >KU3HU
JUI peIIeHUs] MPAKTUYECKUX 3a/1a4.

B cBia3u ¢ 3TUM Tnpu W3YYeHMH TpeAMeTa «XUMUS» JTOMUHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKeE IENIN U 3a7a4uH, KakK:



ajganTanys 00y4Jaronuxcsl K yCJIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  WHTEUICKTYaJlbHO  PAa3BUTOH  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTCIPHOMY MPHHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CHUTYAIlUsAX, CBA3AHHBIX C BEIIECTBAMH M HX
IPUMCHEHUEM;

dopMupoBaHue y OOyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHITNI), WMEIOIMUX YHUBEPCAIbHOE 3HAYCHHUE ISl PAa3IMYHBIX BHUIOB
JEeATENbHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHaiu3a U o0paboTKU HH(OpMaLuHy,
HEOOXOMUMBIX JUIsl TIPUOOPETCHMSI ONbITa JICSITCIIBHOCTH, KOTOpas 3aHUMAcCT
BXHOC MECTO B TIO3HAHWW XUMHUH, a TakkKe I OICHKH C TTO3HITHH
AKOJIOTHYECKON OEe30MacHOCTH XapakTepa BIMSHHUS BEIICCTB W XHUMHYCCKUX
MPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOIHYIO CPEAY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYIBHBIX W TBOPYECKUX
CIOCOOHOCTEHM 00yJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOPETATh HOBBIC
3HAHMS TI0 XHMHUH B COOTBETCTBUU C JKM3HECHHBIMH TIOTPECOHOCTSIMH, UCIIOJIb30BATh
COBPEMCHHBIC MH(POPMAIMOHHBIC TEXHOJOTHUHU JIJIsS MOWCKA W aHaju3a y4yeOHOW U
HAYYHO-TIONYJISIPHON WH(GOPMAITMH XUMHUYECKOTO COJICPIKAHMUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0TI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUH M TIPOBEIACHUU XHUMHUYECKOTO
IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs yOeKIEHHOCTM B TYMaHHUCTHYECKOU
HAIIPaBJICHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEHICHUHM TJIO0AJbHBIX MPoOJIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHCHHS YHEPTETUICCKUX PECYPCOB U
COXpaHCHHS TPHUPOTHOTO PABHOBECHS, OCO3HAHHMS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIGHHUSI K TIPUPOJIC U CBOEMY 3I0pPOBbIO, a TaKKe IMPUOOPETCHHUS OIBITA
UCTIOJIb30BaHMS TOMYYEHHBIX 3HAHWUW MJI1 TMPUHATAS TPAMOTHBIX pEIICHUH B
CUTYaIIHUSIX, CBA3AHHBIX C XUMHUYECKIUMU SIBIICHUSIMH.

B yuyebHOM maHe cpemHero oOmmIero oOpa3oBaHUs MPEAMET «XUMHUI»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyYHbBIE
IPEIMETHI.

OO6muIee 4ncio 9acoB, OTBEAEHHBIX JIJIST M3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBanus, coctapiseT 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heento), B 11 kinacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MAaTepuajoB. Teopus CTPOECHUS OPraHHMYECKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CHUCTEeMaTH4ecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUEHHSI BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O0pa3laMy OpPraHUYeCKHWX BEIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKHMX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IPEBPALLICHUIO OPTAaHUYECKUX BEILECTB
IIpU HarpeBaHuu (TU1aBlieHre, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psa. Meran U 3TaH —
POCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKUE W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOJYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
POCTEHIIINE TPEACTABUTENN aJKEHOB: (PU3WYECKUEe W XHMHUYECKHE CBOWCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS W
NOJIMMEPU3ALIAN ), TOJIyYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHNE
XUMHUYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IlonydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psijl. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUs, TAJIOT€HUPOBAHUS, TUApaTaIUH,
ropeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3zoin: coctaB, cTpoeHHE, (PU3MUECKHE U XHMHYECKHE CBOMCTBA
(peakuuy TajJlOrT€HUPOBAHUS M HUTPOBAHMS), MOJIyUEHHE U NpUMEHeHue. Tonyon:



cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUYHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
HedTsaHble ra3pl. Hedte u e€ npoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3luamMu IUIacTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MOJIEIMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUJICHA

Y U3y4YE€HHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boluncnenuss 1o ypaBHEHHUIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIUHN).

Kuciopoaconep:kamue opranu4eckue coeJHHeHHUs

IIpenenbHble  OQHOATOMHBIE CIMPTHL. MeETaHOI W 3TAHON: CTPOCHMUE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMM MeTalljlaMH,
raJIOT€HOBOJIOPO/IAMM, TOpPEHHUE), NpPHUMEHEHHE. BoIopoaHbIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  CHOUPTHI. OTWICHIVIMKOIb W TJIMLEPUH: CTPOCHHE,
¢usnyeckue M XUMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJJIaM{, KAaueCTBEHHAs pEeaklMs Ha MHOTOATOMHBIE CHMUPTHI). [lelicTBue Ha
opraHusM 4enoseka. [I[puMenenue rimneprsa U TWICHTIIMKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (HU3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts henona. [Ipumenenue enona.

Anpnerunpl U kemowuwvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢usnyeckue U XMMHYECKHE CBOWCTBA (pEaKLMU OKUCICHHS U BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKIINH), TI0OTyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHE U XMMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pUKaIim), TOJydYeHUEe U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCIJIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHE.



CnoxxHble >(QUpbl KakK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cioxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBoael: cocraB, Kiaccu@uKauus ~— yrieBojoB  (MOHO-, JHU- U
nojucaxapujibl). I'r0Ko3a — mpocTednii MOHOCaxapu: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbl, (U3MYECKHME U XUMHUYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcuom Meau(ll), oxuciaenne aMMmuauHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIOKO3bl), HAaXOXJACHHE B IMPUPOJE, NMPUMEHEHHE,
o6uonornyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaina H
HesuTono3bl.  Pu3nyeckrue W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YyYEeHMs] BEIIECTB M UX MPEBPALLCHMIA:
npoBe/ieHre, HaOJI0JICHHEe W OINHUCAaHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIA
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) um ruapokcuaom wmemu(ll), B3auMojelcTBHE Kpaxmajga € HOJOM),
IPOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB WU MPOIYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnuecKue COeqUHEHHUS.

AMMHOKHUCTIOTBHI KaK aM(OTEepHBIE OpraHuYecKue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA aAMUHOKHUCIOT (Ha MpUMEpE TIHIMHA). buonornuyeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ICHATypalsl, KAUeCTBEHHBIE PEaKuy Ha OeJIKH.

OKCHEpPUMEHTAJIHBIE METOABl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
HaOJI0JICHHE W ONMCaHUE JEMOHCTPAMOHHBIX ONBITOB: JIEHATYpalus OENIKOB MPH
HarpeBaHMH, LIBETHBIC PEAKIIUU OEJIKOB.

BbicoKkOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
[OJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALMH, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUA —
MOJINMEPU3ALHMS U MOJTUKOHAEHCALHS.



OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX NPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYILIECTBIIIETCS YEpe3 HCIOJb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAayYHbIX IIOHATUH, TaK U NOHATUH, ABIAIOLIUXCA CUCTEMHBIMU U OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJICHUE, HAYYHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIAacCU(UKALUA, NEPUOAUYHOCTb, HAOJIIOJECHUE,
U3MEpPEHUE, DIKCIIEPUMEHT, MOJAEIMPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (M3HUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTIEBOJABI, >KUPBI,
bepMeHTHI).

I'eorpa¢usi: MUHEpabl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAaEMbIE, TOILUIMBO,
peCYpCBL.

TexHoyorus: MUIIEBbIE IPOAYKTBI, OCHOBBI PALUOHAIBHOIO IHUTAHUA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIperapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernveckne 0CHOBbI XUMUU

XuMudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKre ypOBHH, MOJYPOBHU. ATOMHBIE opOuTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelieNieHUs] 3JIEKTPOHOB MO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoanvecKoro 3akoHa u llepuonnueckoil cucTeMbl
xuMHu4decknx anemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM M MNEepUOaM.
3HavueHUe NEePUOINUYECKOTO 3aKOHA B Pa3BUTHUH HAYKH.



Crpoenune BemecTBa. XUMHUYECKAas CBsSI3b. BHIBI XUMHYECKOW CBS3U
(kOBaJIeHTHAsT HEMOJIApHAsl W TMOJspHAas, MOHHAs, MeTa/uinueckas). MexaHUu3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). Bomopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO W HEMOJEKYJSAPHOTO  CTPOCHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKHU.

[Tonstue o nucnepcHbix cucteMax. VICTUHHBIE W KOJJIOMIHBIE PACTBOPBI.
MaccoBas 1011 BEIlIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Howmenkiarypa
HEOPraHWYECKUX BEHIEeCTB. [eHeThueckas CBsI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakums. Kimaccupukanuss  XUMHUYECKMX — pEeakuuil B
HEOPraHWYECKONW W OpPraHMYeCKOW XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakiuu. XuMHUYeCKoe paBHOBecue. DaKTOphl, BIHSIOIIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunuun Jle [larenpe.

OnekTponuTuyeckas auccornuanus. CuibHbIE U cladbie 37eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALICHUMN:
neMoHcTpanusa Taonui «llepuoandeckas cucrema XxuMuueckux sinemeHntoB J[. U.
MenpeneeBay, U3ydeHHE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
OMMKMCAaHKUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IOKEHHE TEPOKCHIA
BOJIOPO/Ia B MMPUCYTCTBUM KaTaJIU3aTOPa, ONPEAEIEHNUE CPEbl pACTBOPOB BELIECTB
C TIOMONIBIO YHHBEPCAIBHOTO HWHIUKATOpA, pEaKIUuh HOHHOTO oOMeHa),
POBE/IEHNE MPAKTHIEeCKO paboThl «BnusiHue pa3nuyHbix PakTopoB HA CKOPOCTH
XUMHYECKOU PEAKIIUN.

Pacuérnble 3anaumn.

PacuéTtei 1noO ypaBHEHMSM XHMMWYECKHX pEakUhii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudecknx sjaeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTH CTPOSHHS aTOMOB.



®dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha MpUMeEpe
KHCJIOpOJa, cephl, hochopa u yriaepona).

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
dochopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUH  (OKCHUJOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COSAUHEHU).

[IprMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCUHEHUM.

Meramisl. Ilonoxxenue meramnoB B Ilepuoguueckont cucreMe XUMHYECKHUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetauioB. O6mue ¢uzndeckue cpoiictBa MetaiioB. CriiaBbl METaJIIOB.
DIIEKTPOXUMUUECKHI Pl HANPSHKEHUN METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue cnocoObl MOay4YeHUs: MeTaioB. [I[puMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W HMX MPEBpalCHUI:
U3y4YeHHEe KOJIJIEKIMU «MeTauibl W CIIaBbl», O0Opa3lloB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAONIOJIEHWE W OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOACHCTBUE THIIPOKCUAA ATIOMHUHHS C PAaCTBOPAMHU
KHCJIOT U IIEJI0Yel, KAYeCTBEHHBIE PEAKIIMKM Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

Pacué€Tthl Macchl BemecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPIeTHYCCKOU M THUIIEBOU
0e30macHOCTH, Pa3BUTHH MEIUIMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBinennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIUICHHOTO
MIOJIyYCHUS] BaXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl s JIEKTPOHUKW, HAHOMATEpHUallbl, OPraHUYECKHUE U MHUHEPAJIbHBIC
yno0peHus.

XuMHUsS WU 3J0pOBbE YEJIOBEKA: MpaBUjIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOIO MCIOJIb30BaHUS MPENapaToB ObITOBONM XUMHUHU
B IIOBCEJHEBHOM KU3HHU.

MeXnpeaMeTHbIE CBA3U.



Peanuzanmst  MeXNpeaMETHBIX CBA3€H NpU  HM3y4YeHUH OOwWed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIAETCS YEPE3 MCIOJIb30BAHUE KaK
oOlIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TMOHATHUHA, SBISIOLIUXCS
CHUCTEMHBIMH JUUISL OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: Marepus, SJHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIeTUUYECKUM YPOBEHbD, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, (PU3UUYECKUE BEIUYUHBI U €UHUIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, JKocHucTeMa, Ouocdepa, Makpo- HU
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCBl.

TexHOnorus: XUMMHUUYECKasi MPOMBILIICHHOCTb, METAJLIYPIUsi, IPOU3BOJICTBO
CTPOMUTENBHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, NUIIEBas
IPOMBILUIEHHOCTh,  (papMaleBTUUECKAass  MPOMBILIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKUX IPEernaparoB, IPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MaTEpHUAaJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOEHUS
oOyyarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeIMEeTHbIM M NpeaMeTHbIM). HayuHo-MeToguyecko OCHOBOM ISt
pa3paboTKH TUIaHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBHM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJBTATOB OCBOCHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJICICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAaMOOTIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAAUIINK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATENIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKaMHU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUYECKOr0 00pa30BaHMUS;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTD )KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPaXITAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMH  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIO3HAaHMUS, CaMOpAa3BUTUS W HPABCTBEHHOIO CTAaHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpeAMETa «XHUMHUS»  OTPaKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
O0OyYaromMXCs M0 pean3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOIMOPSAIKY;



MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Yy4YEOHBIX U IMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MIPHU aHAIN3€ PA3JIMUHBIX BUJIOB YU€OHOU JIESITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HacCJEIUIO
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MHQPOpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MIPUHAMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUH ASTUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHWMAaHMUS IIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
IICUXHYECKOMY 3/I0POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JIESATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypEHUS );

5) TPYyA0BOI0 BOCIIMTAHMS



KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM MW  ApYyruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEHICHUU NPAKTUYECKUX 3a]ad
COIMaIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO MPOQPECCUil pa3iuyHOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIAMETHBIX 3HAHUN 110 XUMUU;

yBaXXEHUS K TPYLY, JIOJAM TPYJla U pe3ysibTaTaM TPYJI0BOH €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpaeKTOPUH
oOpaszoBanus, Oyaymieil mpodeccur W peaau3ani COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
notpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOMIICHUS K MPHUPOJE, KAaK HCTOYHHUKY
CYILIECTBOBAHHUS KU3HHU HA 3eMIIE;

NOHUMAaHHUS TI00ANBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE TPUPOJIHON U COLIMAIBHON CPEeJIbl;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHIXKEHUN XUMHM  JUIS
pelIeHns BOPOCOB PAallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCIUIUX Bpel OKpYKaroLen
NPUPOJHON cpefie, YMEHHs NPOrHO3MPOBATH HEOJIArONPHUSTHBIE 3KOJIOTHYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM W COLIMAJIbHOM
NPAKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKU;

NOHMMAaHUS CHeNM(DUKA XUMUU KaK HayKd, OCO3HaHHUA €& pOJIu B
dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY’)KarOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHHS
IPUPOIHOTO PABHOBECHS;

yoexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU I COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJid B
CO3/IJaHUM HOBOMW 0a3bl MaTepUaIbHOM KYJIbTYpPbhl, PEIICHUHU TJI00ATBHBIX MPoOIIeM



YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM
YCHEIIHOIO0 TpyJa W SKOJOTMYECKH KOMMPOPTHOM IKHU3HM KaXIOro YjeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH: [IOHUMAHUS CYIIHOCTM METOJO0B
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NoJlydaeMble 3HaHUS JUJISl aHaJIM3a U OOBSICHEHUS SIBJICHUI OKpYKalOUIero Mupa u
OPOUCXOJAIIUX B HEM U3MEHEHUH, YMEHUS JieJaTh 00OCHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JAaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJB30BaTh XMUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K [O3HAHUIO U UCCIIEI0BATEIBLCKON AEATEIIbHOCTH,

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJla B Pa3iIMyYHbIX cdepax npodeccruoHaIbHON

NEeSATENBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpeameTra «XUMHUS» Ha
YPOBHE CpeJIHEeT0 00111ero 00pa3oBaHuUs BKIIOYAOT:

3HAYNMBIC TS dhopmMupoBaHUS MUPOBO33PECHUSA oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyYHbIE MOHATHS, OTPaXKAIOIIHE
IIEJJOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeUU(PUKY METOJ0B ITO3HAHUS,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIHs, SIBJICHHUE,
Ipollecc, CUCTeMa, Hay4HbIA (haKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICAOBaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPYTHUC);

yHUBEpPCaJIbHbIC y4eOHBbIC NEeUCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
PErYJIATUBHBIE), o0ecreunBaroIne dbopmupoBaHue GyHKITMOHATBHOM
IPAMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMHN O0YJarOuXC s

CITOCOOHOCTH 00yYaroIuXCs HCIIOJIb30BaTh OCBOCHHEIEC
MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBbIC Y4eOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATILHOMN MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y49eOHBIMH  TO3HABATCILHBIMH, KOMMYHHKATHBHBIMH W PETYISATHBHBIMHU
JICUCTBUSIMU.



OBiagenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMHU
AeCTBUSMM:

1) 0a3oBbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIHMpPOBATH W aKTyallU3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEJIH JESITEIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IEATEIBHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUWU MPHUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKKU TMOHATHH M yCTAaHABIMUBATh MX B3aUMOCBS3b,
UCIIOJI30BaTh COOTBETCTBYIOIINE MOHATUS JIJII OOBSICHEHUS OTACIBbHBIX (DaKTOB U
SIBJICHUI;

BLIOUpATh OCHOBAaHMS U KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIUBATh MPUUYUHHO-CJIEJACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKWE PACCYXJICHHUS (MHAYKTHUBHBIE, JEAYKTHUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH MU MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHATH B MPOLECCE MO3HAHUSA, UCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJIEIBHBIE MTPEACTABICHUS] — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYeckas (opmylia, YpaBHEHHE XUMHUYECKOU
peakuuu — TMpH pEHIeHUH YYEOHBIX IMO3HABATENBHBIX W TMPAKTHYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS 1JI BBISIBICHUS XapaKTEPHBIX
PU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIAJETh OCHOBAaMHU METOJOB HAYyYHOr'O IMO3HAHHUS BEIIECTB M XHUMHUYECKUX
pEeaKLHnii;

dbopMyIHpOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCcTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBHI JJIsi (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO T[UIAHUPOBAHHUS M  MPOBEACHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOAATh 33 XOJIOM
nporecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €Tr0 pe3ysbTar, (HOpMyIUpOBATH
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJCIAHHON padoTe;

MpuoOpeTaTh OMNBIT YYEHUUYECKOM UCCIENOBATEIbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY



MOMCKY METOJIOB pEIIeHUs] NPAaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudHbIX
METO/I0B MTO3HAHUS.

3) padora ¢ unpopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HMHPoOpManuu (Hay4yHO-
NOMyJIsipHAsl JUTepaTypa XHMHUYECKOrO COJAEpXKaHUs, CIPAaBOYHbIE I[OCOOMS,
pecypcbl MHTEepHeTa), aHaIu3upoBaTh MH(OPMALUIO pa3IMYHBIX BUJIOB U (opM
pe/ICTaBIeHus, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUHBOCTb;

(GopMyIHpoOBaTH 3aMpPOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMalMH, HEOOXOJMMOM JJisi BBINOJHEHHs Y4eOHbIX 3ajad
OIPEJICIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCMOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TpeICTaBiICHUS
uHpopMaIK (CXeMbl, rpaduKH, TUarpaMMbl, TaOIUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMUYECKOW HHGpOpMalMe: MPUMEHITh MEXMNpeaMeTHble ((puznyeckue W
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYIibl, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKHE CpEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBUSIMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYXIAaeMOM TeMbI B XOJ€ Uajora u/uiu
JUCKYCCUH,  BBICKAa3bIBaTh  HUJEH, (QOPMYyIHpPOBATH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS TIPEJIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTAlHUEN pe3yJbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPHU BBINOIHEHHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOH paboThl MO HCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEUIECTB, pealu3aliy yueOHOTO MpoeKTa U (GOpMYJIUPOBATH BHIBOJIbI
[0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHMM IMYTEM COIJIAaCOBAaHUS IO3UIUI B
X0J1e 00CYXICHUS 1 0OMEHA MHCHUSIMH.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH 1eCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOKO ITO3HABATEIBHYIO
NEeATENbHOCTh, ONpelensas €€ Lead M 3aJadd, KOHTPOJIUPOBATH M 10 MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNTOPUTM JEHUCTBHHA TIPH
BBIMIOJIHEHUN YYE€OHBIX M HCCIEJOBATEIbCKUX 3a/Jay, BBIOMpaTh Haumbojee
3¢ ¢deKTUBHBIN cHnocod HMX peleHHs ¢ y4€TOM TOJIYYEHHUS HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIIMsIX;



OCyICCTBJIAATH CAMOKOHTPOJIb CBOCH JESITEIbHOCTH HAa OCHOBE CaMOaHaIu3a
U CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTPaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XMMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBIICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS UM KYJbTYpPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a7ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATHS (XMMUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM 00BEM, YIIEpOAHBIM ckener, (yHKIHMOHAJIbHAS TpyMIa,
paguKall, U30MepHs, H30MEPhI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTJI€BOAOPOMbI,
KHCIIOPOJIT M a30TCOAEPIKAIIUE COEOUHEHHS, MOHOMEP, IMOJHMMEDP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannyeckux BeniectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXallue B OCHOBE IMOHMMAaHUsl TNMPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOIIOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYECHUH U
0€30MacHOM HCIIOJIH30BAaHWN BAXKHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIC MPU3HAKU TOHATHA,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IPU
ONMCAaHUU COCTaBa, CTPOCHUS U NIPEBPALLECHUN OPraHUYECKUX COCIMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaIIEHHON)
dbopMyn OpraHMYECKMX BEIIECTB W yPAaBHCHWA XWMHUYECKHX  PEAKIIHH,
W3TOTABJIMBATHE MOJEIU MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WIUIFOCTPALUHU KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAIC)KHOCTh HU3YyUECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJlaccy/rpynne coeauHeHur (YriaeBOAOpOJbl, KHUCIOPOJ M a30TcoJepIKaliue
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEJIWHEHMsI), J1aBaTh UM Ha3BaHHUS II0
cucremarnueckoit HomeHknatype (IUPAC), a Takke NpPUBOAUTL TPUBHUAIBHBIC
HA3BaHUS OTJICJBbHBIX OPTraHUYECKUX BEIIECTB (PTUJICH, MPOIMUJICH, AalleTHJICH,
STUJICHTIIUKOJb, TIULEPUH, (BeHol, (hopManbAeTHa, aleTalbIeTul, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTa, TJIFOK034,
bpykTOo3a, KpaxmMall, HeJIH0103a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNSITh BUIbl XHUMUYECKOW CBSI3M B
OpraHUYECKUX COCIUHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. bytnepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTEepU30BaTh  COCTaB, CTPOCHHUE,
bu3uYecKkue MU XUMHYECKHWE CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BeEIIeCTB (METaH, 3TaH, JITWJICH, NPOMUJICH, aleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30J, METaHOJ, 3TAHOJ, STUJICHIJIIUKOJb,
JIMIEpHUH, (EHOJ, aleTalbIeru]l, MypaBbUHAs M YKCYCHasi KHUCIJIOTHI, TJIFOKO3a,
Kpaxma, LeJUII0JI03a, aMUHOYKCYCHAs KUCJIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKIYy HHMHU YpPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
UCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOopMHUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh UCTOUYHUKHU YTJIIEBOIOPOIHOTO
CeIpbsi  (HeTh, MNPUPOAHBIA Ta3, Yrojiab), CIOCOOBI WX TMepepabOTKu U
IPaKTUYECKOE TIPUMEHEHHE MPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh yMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00BbEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaknuu MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOJTHBIX
BEILECTB WJIH MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAaHHOCTh YMCHHMH BIQJCTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOAaX HAyYHOTO MO3HAHMS, UCIOJIB3YEMbBIX B XUMHUU NIPU U3YYEHUU BEILECTB U
XUMHUYECKHUX SBJICHUM (HaOMIOACHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJIb30BATh CUCTEMHbIE XUMHUYECKHUE 3HAHUS U1 MPUHITUS pEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEHIECTBAMM U HX
PUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh TIPABUIIA TTOJIB30BAHUS XUMHYECKOU
MOCy/I0l U J1abOpaTOPHBIM O0OpPYJOBaHUMEM, a TaKXe IMpaBWia OOpalleHus ¢



BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHIMOJIHEHUIO JIa0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaIeHUs OPraHUYECKUX BEIIECTB IPU HArPEBAHUHU, TOTYyUYCHHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEIIIECTB, JICHATypalus OEJKOB MPU HAarpeBaHHWM, IIBETHBIC pPEaKIMU OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKM OE€30MAaCHOCTH MNpuU OOpalieHUuu C
BEUIECTBAMU U JIA0OPATOPHBIM O00OPYIOBAHUEM, TMPEACTABISATh PE3YJIbTAThI
XUMUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucCHh YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOopMyIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIIMIO, TOJYy4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  DKOJOTHYECKU
1IEJIECO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUs] CBOETO 3JI0POBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, 0CO3HABATH
OTIACHOCTh BO3JICHCTBUS HA >KUBBIC OPTaHU3MBI OMNPEACIIEHHBIX OPTraHUYECKUX
BEIIECTB, MoHUMas cMmbici mnokazarens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUS] W TPEAOTBPAILICHUS WX BPEOHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIsl 0OOYyYaroIIMXCA C OTPaAaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHMS BEIIECTB H
XUMHUYECKUX SBJIICHUM;

JUISL  CAENBbIX M ClIa0OBUIANIMX OOyYaroUuXcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HadeHui JI. bpaitns mis 3anmucn XMMHUYECKHUX

dbopmyi.
11 KJIACC

IIpeameTHble pe3ynabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD» OTPAXKAFOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUHA B TO3HAHUM SIBICHUMN
OpUPOJbl, B  (OPMHUPOBAHMH MBIIUICHHS W KYJBTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIISHUS MPAKTHYSCKHUX 3a1ad
U DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM

cpene;



BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYECKUI 3JIEMEHT, aToM, u30Tom, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(koBaJIeHTHAsl, MOHHAs, METAJNTUYECKAsl, BOJIOPOIHAS ), KpUCTA/UIMUECKasl peméTka,
TUANBl ~XUMUYECKUX  PEaKUUil, PacTBOp, DJIECKTPOJMUTHI, HEIJIECKTPOJHUTHI,
3JEKTPOJUTHYECKAST JIUCCOLMAINSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMK, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (Teopus
BJIEKTPOIUTHYECKON Aucconuanuu, nepuoaunuyeckui 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAILICHUS YHEPIUU
IpyU XUMHUYECKUX DPEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHH S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEkKAIIME B OCHOBE NMOHMWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SIBICHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTIOJb30BaHNUN BAKHEUIIIUX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS TPHU
ONMCAaHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBpPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpMyJ BEIIECTB U  ypaBHEHUNW XHUMHUYECKHX  PEaKIIHM,
cucremaruueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEMIECTB (YyrapHblid Ta3, YIJIEKUCIBIM Ta3, aMMHak, raméHas
U3BECTh, HETAIlIEHAs! U3BECTh, TUThEBAS COMA, IUPUT U IPYTHUEL);

c(hopMHUPOBAHHOCTh YMEHUH OIPEIENATh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCAMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XMUMHUUYECKOMH
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJINYECKasi, BOJIOPOIHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOM PEIMIETKM KOHKPETHOTO BEIIeCTBAa (aTOMHAs, MOJICKYJspHasd,
WOHHAsI, METAJJIMUECKas ), XapaKTep Cpeabl B BOAHBIX paCcTBOpPax HEOPraHUYECKUX
COCJIMHCHU;

c(hopMUPOBAaHHOCTH YMEHUMN yCTaHABJIMBATh MPUHAJIC)KHOCTD
HEOPraHMYECKUX BEIISCTB 10 HX COCTaBYy K OMNpeIel€HHOMY KJacCy/TpyIIe
COeIMHEHUM (MPOCThIC BEIIECTBA — METAJJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHCIIOTHI, aM()OTEPHBIC THIPOKCH]IBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHUU PaCKpPBIBATh CMBICI MIEPHUOJINIECCKOTO 3aKoHa /JI.
N. MenaeneeBa u IEMOHCTPHPOBATH €TI0 CUCTEMATH3UPYIOIIYI0, 00BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO0 (PYHKIINH;

chopMHUPOBAaHHOCT, YMEHHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKUX 3JeMeHTOB |—4 mnepuonoB Ilepuoanueckon CUCTEMBI



xuMHudeckux djemeHtoB JI. M. MenneneeBa, WCIONb3ys MOHATHSA «s-, P-, d-
3JIEKTPOHHbBIE opOuTamny, «IHEPTETUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M MX COCAUHECHUU
10 mepruojam U rpynmnam llepuoandyeckon cucteMbl XUMUYECKUX 3i1eMeHTOB /. .
Menpeneena;

c(hOpMUPOBAHHOCTh yYMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHUE T€HETHUYECKOW CBSI3M MEXIY HEOPraHMYECKUMU
BEILIECTBAMU C MMOMOILbIO YPABHEHU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATH XUMHUYECKUE PEAKIUU I10
pa3IUUHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolux BelIEeCTB, TEIJIOBOMY
addekTy peakuuu, U3MEHECHHIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkIuy, y4acTUIO KaTaInu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBIIATh YpPaBHEHUS PEAKIUN pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yYUThIBas
YCJIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIMH, MOATBEPKAAIONINE
KaueCTBEHHBIII COCTaB pa3IMYHbIX HEOPraHWYECKHX BEIIECTB, paclO3HaBaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOLIKME B BOJAHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMHM pacKpbhIBaTh CYHIHOCTb  OKHCIWUTEIHHO-
BOCCTAHOBHUTEJNIbHBIX PEAKIUI MOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOrO OallaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiuu OT PAa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jeicTBus (mpuHuun Jle [llaTense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE TPOIECCHI,
JIeXKAIIUE B OCHOBE IPOMBIIUIEHHOIO ITOJIYYEHUSI CEPHOM KHCIIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOMMX HAYYHBIX MPUHIUNAX U
AKOJIOTHYECKUX MPOOIeMax XMMHYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSITUSL «MaccoBasi J0Jid BEIIECTBA B PAacTBOPE», 0ObEMHBIX OTHOIIEHUN Tra30B
IpY XMUMHUYECKUX PEaKIMsIX, MacChl BEIIECTBa WM 00BbEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJHOTO W3 yYAaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, MPEBPALIEHUS U COXPAHEHHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOoCy/0l M J1abOpaTOPHBIM O0OpYJOBaHUMEM, a TAaKXe€ IMpaBWia OOpalleHus ¢



BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBHIMOJIHEHUIO JIa0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOpPOJa B MPHUCYTCTBUU KaTaau3aTopa,
OTpeNIeJICHHEe CpeAbl PACTBOPOB BEIIECTB € TMOMOIIBI YHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW peakiivi,
peakluud MOHHOTO OOMEHa, KayeCTBEHHBbIE peaKIMu Ha cyib(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3a]a4 IO
TeMaMm «Metamney U «Hemeramibl») B COOTBETCTBUM C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpallleHUH C BEIeCTBAaMU U J1aOOpPaTOPHBIM 000pPYAOBAHUEM,
NPEACTaBIATh PE3yabTaThl XUMHUYECKOTO OJKcrIepuMeHTa B ¢GopMme 3arucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid U (OpMyJIHpPOBATh BBIBOJBI HAa OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaILMIO, TIOTYyYaeMyK U3 pPa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  DKOJOTHYECKU
1IeJIECO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JEHCTBHS HA KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cmpicn mokazarenst IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHU3M YEJIOBEKA;

JUisi 0OYyYaroIIMXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI: YMEHHE
NPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHHS BEIIECTB H
XUMHUYECKUX SIBJICHUM;

JUISL  CAENBbIX M ClIa0OBUIANIMX OOyYaroUuXcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHui JI. Bpaitnsa mis 3anmmcn XUMHUYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH

11

[Ipenmer
OpraHNYeCKOu
xumunn. Teopus
CTPOCHUS
OpPTraHUYECKUX
coenuHeHui A. M.
bytneposa

https://do.zabedu.ru/course/view.php?id=88

BI/IACOOHI:ITI)I 1o OpFaHPI'-IeCKOfI XUMHHA

Hroro no pazneny

Pa3znea 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOJIOPOBI —
aJIKaHbI

https://do.zabedu.ru/course/view.php?id=88
BH/1€000bITHI 10 OPraHUYeCKONd XMMUH

2.2

Henpenenbueie
YIJIEBOAOPOIBI:
aJIKEHBI,
alIKaEHBbl,
AJIKUHEBI

https://do.zabedu.ru/course/view.php?id=88
BH/1€00MbITHI 10 OPraHUYECKOH XUMHH

2.3

Apomarnueckue
YTIIEBOIOPOABI



https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88

IIpupoausie
HWCTOYHUKH

24 3 1
YTIEBOJOPOAOB U

ux nepepaboTka

https://do.zabedu.ru/course/view.php?id=88
Bu1eo0nbIThI 10 OpraHUYeCKOU XMMUHU

Wroro mo pazneny 13

Paznen 3. Kuciopoaconep:kamue oprannyeckue coexHHEHUs

https://do.zabedu.ru/course/view.php?id=88

3.1 Criuptel. @enomn 3 y
Buy/1€000BbITHI 10 OPraHU4eCKOH XUMHUH
AJbIeruasl.
3. Kap6oHnoBsie 7 https://do.zabedu.ru/course/view.php?id=88
' KHCJIOTHI. Bu/1e00nbITHI 0 OpraHUYEeCKOU XMMUH

CrnoxxHbie 3(UpPBI

3.3 VYrneBonasl 3 1

https://do.zabedu.ru/course/view.php?id=88
BH/1€00MBITHI [10 OPraHUYECKON XUMHUH

Hroro no pazueny 13

Pa3znea 4. A3oTcoaeprkaiiue oprannieckne coeIuHeHus

AMUHBL . _
https://do.zabedu.ru/course/view.php?id=88
4.1 AMUHOKHCIIOTEL. 3 -
BH/1€00MBITHI [10 OPraHUYECKON XUMHUH
benxn
Uroro no pazueny 3

Paszpnen S. BoicokoMoOJIeKYISIpHbIE COeIMHEHUSA

51 ITmactmacchl. 2
' Kayuyku. BomokHa

https://do.zabedu.ru/course/view.php?id=88
BH/1€00MbITHI 10 OPraHUYECKOH XUMHH

Hroro no pazneny 2



https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88
https://do.zabedu.ru/course/view.php?id=88

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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11 KVIACC

Ne
n/n

HaumenoBanue

KoaunuecTBO 4acoB

pa3/iesioB H TeM
NPOrpaMMmblI

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pa3n

exa 1. Teopernyeckue o

CHOBbI XUMHH

11

CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepnonnueckas
cuctema
XUMHUYECKHUX
anemenToB JI. 1.
Meunneneena

https://do.zabedu.ru/course/view.php?id=222

BUAEOOIIBITHI 10 XUMHUHU

1.2

Crpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIICCTB

https://do.zabedu.ru/course/view.php?id=222

1.3

XUMHAYECKHE

pCaKuu

https://do.zabedu.ru/course/view.php?id=222

Hroro no pasaeiny

13

Pasng

e 2. Heopranuveckas

XUMUA

2.1

Mertannbr

ttps://do.zabedu.ru/course/view.php?id=222

2.2

Hewmeramnel

ttps://do.zabedu.ru/course/view.php?id=222

2.3

CBs3b
HEOPTaHUYECKUX U

OpTraHU4YCCKUX

ttps://do.zabedu.ru/course/view.php?id=222




BCIICCTB

Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4 ttps://do.zabedu.ru/course/view.php?id=222
Wroro no pazneny 4
OBIIEE KOJIMYECTBO
YACOB 11O 34

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bce
ro

KoHuTtpous
HbIE
padoTbI

IIpakTHyec
KHe padoThl

JlaTa
H3yYeH
uA

DJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PeCypChl

[Ipenmer
OpraHUYeCcKOu
XUMUH, €€
BO3HUKHOBEHHE,
pa3BHUTHE U
3HAYCHHUE

https://do.zabedu.ru/course/view.php?id=88
BUAEOOIIBITHI I10 OPTAHUYECKOH XUMUU

Teopust ctpoeHust
OpPraHUYECKUX
coenuHeHui A. M.
bytneposa, eé
OCHOBHbIE
MOJIOXKEHUS

https://do.zabedu.ru/course/view.php?id=88

[IpencraBnenue o
Kiaccudukanuu
OpraHUYECKUX
BEIIECTB.
Homenkiarypa
(cucremaTuueckas)
Y TPUBHAJILHBIE
Ha3BaHUs
OpPraHHYECKUX
BCIICCTB

https://do.zabedu.ru/course/view.php?id=88




AnKaHBI: COCTaB U
CTpOCHUE,
TOMOJIOTHYECKHI
pAan

https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
10 OpraHU4YeCKOW XUMHUHU

MeTtaH 1 3TaH —
IpoCTeNIIne
MPEICTaBUTENU
aJIKaHOB

https://do.zabedu.ru/course/view.php?id=88 BugeoonbIThl
M0 OPraHU4YeCKON XUMHUU

AJKeHBI: COCTaB U

Hudposas nadboparopust RELEON

CTPOCHUE, https://do.zabedu.ru/course/view.php?id=88 BueoonbIThbI
CBOHMCTBA 110 OPraHU4YEeCKON XUMUHU
DTWIEH U
MPONUJIEH — _ .

. https://do.zabedu.ru/course/view.php?id=88 BugeoonbIThl
MPOCTEUIITHE .

10 OPTaHUYECKON XUMUHU

MPEICTABUTENN
aJIKEHOB
[IpakTuueckas
paborta Ne 1.
«ITonyuenne https://do.zabedu.ru/coursehttps://do.zabedu.ru/course/vi
3TUJIEHA U ew.php?id=88 BuieoonbIThl N0 OpraHUYECKON XUMUHU

HU3YYCHUC €TI0

CBOMCTBY

AnKagueHsl.

byranuen-1,3 u https://do.zabedu.ru/course/view.php?id=88
MeTu0yTaueH- BUJEOOIIBITEI I10 OPTAHMYECKOU XUMUHU

1,3. Ilonyyenue




CUHTETUYECKOT O
Kay4dyKa U PE3UHBI

10

AJIKWHBI: COCTaB "
0COOCHHOCTH
CTpOEHU,
TOMOJIOTHYECKHI
pan. AueTuneH —
MPOCTEUIIIHI
MPEJICTaBUTENb
AJTIKWHOB

https://do.zabedu.ru/course/view.php?id=88
BUJAEOOIIBITHI I10 OPTAHUYECKOHM XMUU

11

Brruncaenus mo
YpaBHEHUIO
XHUMHYCCKOHN
peakumn

https://do.zabedu.ru/course/view.php?id=88

12

ApeHbl: OeH301 U
TOJIYOJI.
ToKCHYHOCTH
apeHOB

https://do.zabedu.ru/course/view.php?id=88 BugeoonbIThl
110 OpraHUYeCcKOl XUMUH

13

I'eneTnueckas
CBSI3b
YIJIEBOJOPOOB,
MIPUHAJISKAINX K
pa3IM4YHBIM
KJlaccaM

https://do.zabedu.ru/course/view.php?id=88




14

IIpuponusie
HCTOYHUKHU
yIJI€BOJOPOAOB:
IIPUPOJIHBIN Ia3 u
MOIYTHBIE
He(TsAHBIE ra3bl,
He(Th U NPOAYKTHI
e€ mepepaboTKu

https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
10 OpraHU4eCKON XUMHUHU

15

[IpupoaHbie
HMCTOYHUKH
YIJIEBOAOPOJIOB:
MIPUPOJIHBIN a3 U
MOy THBIC
He(TsIHBIC Ta3bl,
He(pTh ¥ MPOAYKTHI
e€ mepepaboTKu

https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
110 OpraHUYEeCKOH XUMHHU

16

KonTposnbnas
pabota o pazgeny
«YTJIeBOJOPOIBDY

17

[IpenenvHbie
OJTHOATOMHbIE
CIMPTHI: METAHOI U
3TaHOII.
Bonoponnas cBs3b

[Mudposas naboparopuss RELEON

https://do.zabedu.ru/course/view.php?id=88 BujeoonbITsl
110 OPTaHUYECKOH XUMUU

18

MHoroaTtoMHbIC
CIIUPTBHL:
STUJICHTTUKOJIb U
TIIULEPUH

https://do.zabedu.ru/course/view.php?id=88




19

@DEHOJI: CTpOEHUE
MOJIEKYJIBI,
¢busnveckne u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHUE

https://do.zabedu.ru/course/view.php?id=88

20

Anpnerunpr:
dbopmanberua u
areTaabJICTUI.
Aneron

https://do.zabedu.ru/course/view.php?id=88

21

OIHOOCHOBHEIE
IIpeNeIIbHEIE
KapOOHOBBIE
KHCJIOTBI:
MypaBbUHAS U
yKCyCHast

https://do.zabedu.ru/course/view.php?id=88

22

[IpakTuueckas
paborta Ne 2.
«CBolicTBa
pacTBopa YKCyCHOM
KHUCTIOTBI»

[udposas madoparopusst RELEON
https://do.zabedu.ru/course/view.php?id=88

23

CreapuHoBas u
OJIEMHOBAs
KHCJIOTHI, KaK
MpeJCTaBUTENN
BBICILIUX
KapOOHOBBIX
KHCJIOT

https://do.zabedu.ru/course/view.php?id=88 BuseoonbIThl
110 OpraHU4yecKol XUMUU




24

Mb1a KakK CoJIu
BBICIHIUX
KapOOHOBBIX
KHUCJIOT, UX
MOIOIIIEE ACHCTBHE

Hudposas madoparopusi RELEON
https://do.zabedu.ru/course/view.php?id=88

25

CnoxHble 3¢upsbl
KaK MPOU3BO/IHBIC
KapOOHOBBIX
Kucnot. ['naponus
CIIOKHBIX 2(QUpPOB

https://do.zabedu.ru/course/view.php?id=88 BugeoonbiThl
110 OPraHU4YeCKON XUMHUU

26

Kupsr: runponns,
IIPUMEHEHHUE,
Oouoaoruyeckas
POJIb JKUPOB

https://do.zabedu.ru/course/view.php?id=88 BugeoonbIThl
110 OpraHUYeCcKOl XUMUH

27

VrneBodsl: cocTas,
Kiaccudukanus.
Baxwueitmme
MPEACTaBUTEIH:
IJII0K034,

bpykTO3a,
caxaposa

https://do.zabedu.ru/course/view.php?id=88

28

Kpaxman u
LEJUTI0NI03a KaK
MIPUPOJIHBIE
MOJIMMEPBI

[Mudposas naboparopuss RELEON
https://do.zabedu.ru/course/view.php?id=88




29

KoHntposbHas
pabota 1o pazgeny
«Kucnopoaconepx
amue
OpraHMYecKue
COETUHEHUS»

30

AMWHBL:
METHWJIAMUH U
AHWINH

https://do.zabedu.ru/course/view.php?id=88 BugeoonbiThl
110 OPraHU4YeCKON XUMHUU

31

AMUHOKHCIIOTBI
Kak aMQoTepHbIe
OpraHUYECKHE
COCIUHCHHS, UX
OHOJ0rYeCcKoe
3HaUYCHHE.
TlenTnanl

https://do.zabedu.ru/course/view.php?id=88 BugeoonbIThl
110 OpraHUYeCcKOH XUMUH

32

benkn xax
MIPUPOJTHBIE
BBICOKOMOJICKYJISIP
HBIE COSTUHEHUS

[udposas madoparopusst RELEON

https://do.zabedu.ru/course/view.php?id=88 BugeoonbIThl
110 OpraHUYeCcKOl XUMUH

33

OCHOBHBIC
MOHSATHS XUMUHU
BBICOKOMOJIEKYJISIP
HBIX COeIUHEHHI

https://do.zabedu.ru/course/view.php?id=88

34

OCHOBHBIE METOJIBI
CHUHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCAUHCHHMIA.
IInacTtMaccsl,

[Tudposas nadopatopust RELEON
https://do.zabedu.ru/course/view.php?id=88




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
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11 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpoJbHBI
0 e padoThI

IIpakTuyecku
e padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMUYECKUI PJIEMEHT.
ATOM. DieKTpOoHHAas
KOH(Urypaius aToMOB

https://do.zabedu.ru/course/view.php?id=22
2

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMUYECKHUX IJIEMEHTOB
. Y. Menneneesa, ux
CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB

https://do.zabedu.ru/course/view.php?id=22
2

3aKOHOMEPHOCTH
H3MEHEHUs CBOKMCTB
XAMUYECKHX DJIEMEHTOB U
HUX COEIUHEHU 110
rpymnmnam u rnepuojam.
3HayeHHne
MEPUOJNYECKOT0 3aKOHA
M CUCTEMBI XUMHYECKUX
anemeHToB J[.U.
MeneneeBa B pa3BUTUU
HayK1

https://do.zabedu.ru/course/view.php?id=22
2




CrpoeHue BeniecTsa.
XuMudeckas CBSI3b, e
BH/JIbI; MEXaHU3MBI
oOpa3oBaHUs
KOBAJIEHTHOW CBS3H.
Bonoponnas cBs3p

[Mudposas nadoparopust RELEON

https://do.zabedu.ru/course/view.php?id=22
2

BaneHTHOCTE.
DNEeKTPOOTPUIIATETLHOCT
b. CTeneHb OKUCIIEHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

https://do.zabedu.ru/course/view.php?id=22
2

[TonsiTue 0 AUCTIEPCHBIX
cucremMax. IcTUHHEIE 1
KOJUTOUTHBIE PaCTBOPBI.
MaccoBas 10714 BellecTBa
B pacTBOpe

https://do.zabedu.ru/course/view.php?id=22
2

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPTraHHYECKHX
COCTMHEHUH.
I'eneTnueckas cBSI3b
HEOPTaHHYECKUX
BEIIECTB, PA3TUYHBIX
KJIaCCOB

https://do.zabedu.ru/course/view.php?id=22
2




Knaccudukarus
XUMHYECKHUX PEAKIUI B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.
3aKOoH COXpaHEHHUs MacChl

https://do.zabedu.ru/course/view.php?id=22

8 2
BEILIECTB; 3aKOH
COXpPaHEHUs U
TIpEeBpaIeHUs YHEPTUU
MIPU XUMUYECKUX
peaxkuusax
CKOpOCTh peaKInH. [udposas madoparopusi RELEON
9 OGpaTuMBbIe PEaKIHH. https://do.zabedu.ru/course/view.php?id=22
XUMHYECKOE pAaBHOBECUE 2
[IpakTuueckas paborta No [udposas nadboparopust RELEON
10 1. «Bmusinme pasmraHIX https://do.zabedu.ru/course/view.php?id=22
(hakTOpOB HA CKOPOCTH 2
XUMUYECKON PeaKLum»
DIEeKTPOIUTHYECKAS
nucconuanus. [lonstue o
BOJIOPOAHOM I10Ka3aTese [udposas nadboparopuss RELEON
11 (pH) pacTsopa. Peaxun https://do.zabedu.ru/course/view.php?id=22

HOHHOI'0 OOMeHa.
I'uipoaun3 opraHMYecKux
Y HEOPTaHUYECKUX
BCIIICCTB

2




12

OKHCIUTEIBHO-
BOCCTaHOBHUTEIIHLHBIE
peakuuu. [lonstue 06
AJIEKTPOJIU3E PACIIIaBOB U
pacTBOPOB COJIEH

https://do.zabedu.ru/course/view.php?id=22
2

13

KonTponbHas pabota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUIN)»

14

MeTamisl, UX MOJI0XKCHUE
B [lepnoanueckoit
CHUCTEME XUMUYECKUX
anementoB /1. W.
Meuneneesa u
0COOEHHOCTH CTPOEHUS
aToMoB. O0uue
(bu3uvecKue CBOMCTBA
METaJlJIOB

https://do.zabedu.ru/course/view.php?id=22
2

15

CrinaBbl METaJIOB.
DIIEKTPOXUMUYECKUI P
HaNpsHKEHUN METalJIOB

https://do.zabedu.ru/course/view.php?id=22
2

16

XHUMHYECKHE CBOMCTBA
BaYKHEHIIINX METAJII0OB
(HATpHA, KWK, KAJIBIIHH,
MarHuii, aJroMUHHUIN) U UX
COEIMHEHUI

[udposas nadboparopuss RELEON

https://do.zabedu.ru/course/view.php?id=22
2

17

XMUMHYECKHE CBOUCTBA
Xpoma, MeJM U UX
COCTUHEHUN

https://do.zabedu.ru/course/view.php?id=22
2




XMUMHYECKHE CBOUCTBA

https://do.zabedu.ru/course/view.php?id=22

18 LUHKA, Kelle3a U UX 2

COEAMHEHUI

[MpakTudeckast padorta Ne 6 RELEON

nuppopast TOpUS

2. "PemcHue Hudposas nadopatop
19 IKCIIEPUMEHTATTLHBIX https://do.zabedu.ru/course/view.php?id=22

3314 1o TeMe 2

«Meramne»"

Hemerannsl, ux

TOJIOKCHHE B

Hepronueckoii cucreme https://do.zabedu.ru/course/view.php?id=22
20 XUMHUYECKUX 3JIEMEHTOB 2

. Y. Menneneesa u

0COOEHHOCTH CTPOEHUS

aTOMOB

®u3nyecKue CBOMCTBA

HEMETAIUIOB. AJUIOTPOIHS https://do.zabedu.ru/course/view.php?id=22
21 HEMETAJIJIOB (Ha mpuMepe 2

KHCIIOpPO/1a, CepHl,

dhocdopa u yrieponaa)

XHUMHYECKHE CBOHCTBA https://do.zabedu.ru/course/view.php?id=22
22 rajoreHoB, CEPhl U UX 2

COCTMHEHUN

XHUMHYECKHE CBOHCTBA https://do.zabedu.ru/course/view.php?id=22
23 a3ora, pocdopa u ux 2

COEAMHEHUI

XUMHYECKUE CBOHCTBA https://do.zabedu.ru/course/view.php?id=22
24 yTIepoAa, KPEMHUS U UX 2

COEeIUHEHUN




25

[IpuMeHeHne BaKHENIINX
HEMETAIJIOB U UX
COCIMHEHMI

https://do.zabedu.ru/course/view.php?id=22
2

26

O06o0enue u
CHCTEMAaTH3aIN 3HAHUH
o Teme «Hemerams.
Breraucnenus no
YPAaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacd€Thl

https://do.zabedu.ru/course/view.php?id=22
2

27

[IpakTnueckas paborta Ne
3. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
"Hemertanabl'»

[Mudposas nadboparopust RELEON

https://do.zabedu.ru/course/view.php?id=22
2

28

KoHnTtponbHas padota mo
TeMaM «MeTaJuiel» U
«HemeTtamie

29

HeopraHquCKI/Ie n
OpraHu4CCKUC KUCJIOTEI.
HeopraHquCKI/Ie n
OpPraHn4CCKHC OCHOBAHUS

https://do.zabedu.ru/course/view.php?id=22
2

30

AmodorepHbie
HEOpraHu4eckue u
OpraHu4ecKue
COETUHEHUSL.
I'eneTnueckas cBs3b
HEOPraHUYeCcKuX U

[Tudposas nadopatopust RELEON

https://do.zabedu.ru/course/view.php?id=22
2




OpraHN4YCCKUX BCIICCTB

31

Ponp xumun B
o0OecIieueHnH
9KOJOTHYCCKOM,
SHEPreTUYECKON 1
MUIEBOI OE30IaCHOCTH,
Pa3BUTHH MEUIIHHBI

https://do.zabedu.ru/course/view.php?id=22
2

32

[IpencraBnenus 06
00IIMX HAYYHBIX
MPHUHIUTIAX
MPOMBIIIICHHOTO
MOJTyYCHHS BOKHEUTIINX
BEIICCTB

https://do.zabedu.ru/course/view.php?id=22
2

33

Yenosek B MUPEC BEIICCTB
1 MaTCprajioB

https://do.zabedu.ru/course/view.php?id=22
2

34

XuMus u 300POBLE
YCJIIOBCKA

https://do.zabedu.ru/course/view.php?id=22
2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

VYuebnuk s yyamuxces 10,11 kmacca o0meo0pa3oBaTenbHBIX YUpexkaeHu (0a30BbIi

yposenb) - H.E.Ky3nenosa, U.M.TutoBa, H.H. I'apa.
3anaunuk ais yyamuxcs 10,11 knacca o0mieo0pa3oBaTeabHbIX YUPEKICHUM

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA
YMK H.E. KysnenoBa, N.M. Tutos, A.I0. )Kerun. M. « Bentana -I'pad»
« Ypoku xumun» M.A. lllatanos M. « BentaHa - I'pad»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://edsoo.ru/rabochie-programmy/

BU/IEOOTIBITHI [10 XUMHH

BU/IEOOTIBITHI [10 OPTAHUYECKON XUMUU

100 + SKCIIEPUMEHTOB 10 XUMHWU

Hudposas madoparopuss RELEON
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