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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHeix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHuzauusx Poccuiickoit
Qenepanvy, peaqu3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauun Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt cTpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMsl, Pe3yabTaTOB OOy4YeHHS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pazoBaTeIbHON  OpraHu3aluy, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpUIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOMIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peamusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMeTra «XuMUs», COJEpKaHHE M IOCTPOCHHE KOTOPOro OIpPENENICHbl B
nporpaMmMe MO XMMHHM C y4€TOM cCHeUn(UKHM HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4E€TOM
o0mMX 1eaeil M MPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit denepanum.

XuMHUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPaeT 0coOyi0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOW KYIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (PopMUPYETCs B XUMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYA C APYTMMH €CTECTBEHHBIMM HayKaMH, XUMUsS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHas XHMHUsSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
I00adbHBIX MNPOOJIEM YCTOWYMBOIO PpPa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J]0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBbl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTI000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranmdeckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B MporpaMMe MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuana u 00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpEeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSI HAa YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
NpelCcTaBIeHut O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 1O CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnYecKkod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O O0IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUECKOUN PEAKIIHUH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsi M3Y4YEHHbIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUA MaTeprall U (HAKTOJOTHUECKHE CBEJCHHWS O BEHIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a011Iel 10 O0BSACHAIOIIENH U TPOTHO3ZUPYIOIIEH.

Envnasg cucrema 3HaHMM O BaXKHEMILIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOoTeKaHus JAonojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJEpKaHUSA, HMCEIOIIMMH KYJIbTYPOJIOTMYECKUNA W IPUKIAJIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNA XUMHH, TOMOTaloT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HMH(MOpMAIUI0 U
OPUMEHATh €€ JUIsl TIONOJIHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX MCCIIEIOBATEIbCKUX 3a/1a4. B 1enom cojepkanue yueOHOTo
npeamera  «XUMHS» ~ JTAaHHOTO  YpOBHS  W3Y4YEHHUsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uuer, TakMX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUH MYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXKIAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUs: YHEPTETUUECKUX PECYpCOB, ChIPbs, CO3/IaHUs HOBBIX
TE€XHOJIOTMH U MaTepUasoB.

B nmnmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX  YYEOHBIX JIEMCTBUM, HMEIONMX 0a30BO€ 3HAUEHUE JUIs
pa3MYHBIX BHUJOB JESATENIBHOCTU: peIHIeHUs NpobiieM, NOWUCKA, aHajdu3a u
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTHIECKOM
U HUCCIIEN0BATENIbCKON NEATEIbHOCTH, 3aHUMAIOLICH BaXXHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COJIEpKATEJIbHOM XapaKTEpUCTUKHM LEJIed HU3y4YeHMs IMpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO NpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeATENbHOCTH YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3YyYEHUS
MIPEIMETA SBJISIETCS BIIOJIHE OIPAB/IaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (opMUpOBaHHE CHUCTEMbl XMMHYECKHX 3HAHUW KaKk  BakHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJIIOUYeBbIC MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpPOBaHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e DPa3BUTHE YMEHHUU M CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTEepUCTHKA Ielel M 3a1a4 U3ydyeHus
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CerojHs B
NpernojaBaHud  XUMUKM B OOJNbIIed  cTermeHu OTAA€TCs  MpeArnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HA0OpoOM 3HaHUW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeIICHUS! TPAKTUIECKUX 3a/1a4.

B cBf3u ¢ STUM mpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauEHHE MPUOOPETAIOT TAaKKUE LIETU U 3a/1a4H, KaK:

ajanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caMOoO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO T'PAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalHUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIICHUs TPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMBITa AEATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe g OLEHKH C MO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSTENbHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH TTOTPEOHOCTSIMHU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHaiu3a y4eOHOU u
HAyYHO-TIOMYJIAPHON MH(DOPMAITUU XHMHUYECKOTO COICpKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIMTAaHUE Yy OOydJaroImmxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPABJICHHOCTH XHMHH, €€ Ba)XKHOW POJIM B PEIICHUU TI00ATBHBIX MPOOJIEM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIICHUS K TPHPOJEC M CBOEMY 3J0pPOBBIO, a TaKXKe NPUOOPETECHUS OIBITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaAMET «XHUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO6riee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneonto).



COIAEPKAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOH XMMHUH

[Ipenmer oprannueckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHsi CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE 1OJ0KeHUsA. CTPYKTypHbIE (OPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUM (CUCTEeMaTUyecKas) U TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 MPEBPAILLCHUIO OPTAaHUYECKUX BELIECTB
[IpU HarpeBaHuu (T1aBjieHue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3MYECKHME M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu THUIPUPOBAHMS, TaJOTCHHUPOBAHMS, TUApaTallMd, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psil. ALIETHIIEH
— MPOCTEMIINK NPEICTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumenenue. TOKCUYHOCTD
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apeHoB. ['eHeTHMdeckass CBsA3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaquTudeckui), nuponus. I[IpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3lamMu IUIacTMAacc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOAEIMPOBAHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEeakiuu C aKTHUBHBIMH MeETaJlJIlaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOIa U OTaHOJIa HAa OPraHU3M YeJIOBeKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
Opra’usM 4esoBeka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, aueTAIbICTUI: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHe W XHMUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

Cnoxuble >(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCJIOT. ['miapomus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogel: cocraB, KiaccMpUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTeinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKUE W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHUE C
ruapokcugom menu(ll), oxucienne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKuCIeHHE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmenu(Il), BzammomelcTBHE Kpaxmalia C HOJIOM),
IpOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIHM NPOAYKTa PEaklIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliue OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTHI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuHA). bronorumdeckoe
3HaYEHNUE aMUHOKUCIOT. [lenTuepl.

benku Kkak NpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHMs. IlepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl HM3YyYEHHs BELIECTB M MX IPEBPALLCHMIA:
HaOJII0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peaKLUu OEIKOB.

XuMHUs MOJTUMEPOB

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALUHN, CPEAHAS MOJICKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJIb30BAaHHE KaK OOIIMX ECTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
HHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, OO0BEM, arperaTHoOe COCTOSHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HUCKOMaeMble, TOILIIUBO,
peCypehl.

TexHonorusi: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMU4ecKud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000j09Ka. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNiCeHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DHUTypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx 3nemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJeHTHAsI HEMOJISIpHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBL.
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BemectBa  MOJIEKYISIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonatue o nucnepcHbIx cuctemax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 1071 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON W OpPraHMYECKONW XUMHM. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle Hlarense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHasl, IIEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHUI:
neMoHcTpanusa Taomui «[lepuogndeckas cucrema xumuueckux siaementos 1. U.
MeHnneneeBay, H3ydeHHUE MOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0oKEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallU3aTOPa, OMPEACICHUE CPEIbl pACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEaKI[AN.

Pacuérurnle 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHUX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PacU€Thl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamueckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3uYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETaljloB (Ha mpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimepomsa M KpEeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAILIOB U UX COEUHEHUM.
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Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMUYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atoMoB MetasuioB. OOmue ¢usnueckue cBoiicTBa MetaioB. CIjiaBbl METAJLIOB.
DNEKTPOXUMHYECKUI PAJ HANIPSIKEHU METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalul, KaJblIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS! BEIIECTB W MX IPEBpAILCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe M OIMUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYei, KaueCTBEHHbBIE PEAaKIIMU Ha KATHOHBI METAJLIIOB).

Pacuétnrie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPTeTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmenuss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIIICHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTepUaJibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHus.

XuUMHSLI ¥ 3J0pOBbE 4YEJIOBEKA: IIPABHJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiaa 0€30MaCHOTO MCIIOJIb30BAHUS MpPENapaToB OBLITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXmpeaMETHBIX  CBA3€H TpW  HW3y4yeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kitacce oCymecTBISAETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIM (DakT, THIores3a, 3aKoH,
TEOpHUs, AaHaJiu3, CHUHTE3, Kiaccu(UKaIus, TEepUOJUIYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.
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dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYECCKHUE BEITMYUHBI U CIMHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kinetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOTUsA: XUMHUYECKAsl MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUATIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHajoOB,
AJICKTPOHHAS MMPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJaromuMucss TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM IS
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIHLHOCTHBIM TMOJXOJO0OM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUMCKON TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YyUYEHUIO;

I[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, TMPUCYIIUMH EIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONW M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4JarommXcs M0 peaju3aiuy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENBHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUYHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIEecCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUSI, dTUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PELIEHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH ATUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
[MOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOTr0 MOBE/ICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHHS TOCTEACTBUN U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOMU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUSA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHYECKUX TPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUSI HEOOXOJIUMOCTH WCIOJB30BaHUS JIOCTWXKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpesie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
NPAaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPHUPOJbI U YEIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM pOJIU B
CO37IaHUM HOBOHW 0a3bl MaTepPUATBHOW KYJIBTYPHI, PEIICHUH TI00aTBHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyJAa H OSKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHUS JJI aHadu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C UENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsIX;

UHTepeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU IO XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTbHOU
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CPEIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBbIE IS bopmupoBaHUs MHUPOBO33PEHUS o0yyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHeIUu(PUKY METOJ0B ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
poliecc, CUCcTeMa, HaydyHbId (hpakT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIO/ICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4ueOHBbIC NeHCTBUS (IMO3HABaTENbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBanue (G yHKIIMOHATBLHOMN
IPAMOTHOCTH U COLIMAJIBHON KOMITETCHITUN 00YyJarOImMnXCs;

CIIOCOOHOCTD 00ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMU W  PETyJIATHBHBIMHU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABATEJIbHLIMH
JeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3HUpPOBaTh  MpoOJIEeMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAessaTh IEJH JESATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMH;
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KCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPU3HAKU TMOHITUA U YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh TPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PaCCyXJEeHHUS (MHAYKTUBHBIC, JCAYKTHUBHBIE, TIO
aQHAJIOTUM), BBISABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOMH
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABAaTEIbHBIX M MPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE TEHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHWS M TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TPOEKTHOMU
NEATENIbHOCTH, TMPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJOB pEUICHUS NPAaKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIMYHBIX
METO/I0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MOMyJsipHAsT JUTEpATypa XUMHYECKOTO COJECp)KaHMs, CIPABOYHBIE MOCOOWS,
pecypcel MHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABIECHUS], KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNUBOCTb;
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dbopMynUpOBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orbope wuHpOpMaInUMU, HEOOXOAUMON ISl  BBIMOJHEHUS YYEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIb30BaHUA HH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KayeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMaUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJILHO BBITIOJTHCHHS TIPEJIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JESATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © OOMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JESTENbHOCTD, OMpenessis €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CamMoOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»

OTpaXaroT:
chopMHUPOBAaHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUMN
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npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpall€HHas), MOJIb, MOJSpHAas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKeleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJAEPKAIME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JieXKaIue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUH, (PAKTONOTMYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHWX BEHIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHH,
YCTaHABIMBATh X B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME MOHSATUS MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn  OpraHMYeCKHMX BEIIECTB W YPAaBHEHHH XMMHUYECKHX PEaKIIHi,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAIMH MX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOCHHUIO K ONPEICIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHS), J1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOAUTH TpUBHUAIBHBIE
Ha3BaHUs OTHEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIECH, MPOIMWIECH, alETUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAs KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

20



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nUecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAHOJ, 3TAHOJ, STWICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTH]l, MypaBbUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIONIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (HeQTb, NUPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU H
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIIUH );

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUYCHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS I TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOAaTh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
OCYJIOH W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKXe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATh U BBHINOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OpPraHHYECKUX
BEIIECTB, JCHATYypaIs OEIKOB MpH HArpeBaHWH, I[BETHBIC PEaKlUU OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA O€30MaCHOCTH TIPH OOpaIleHuHu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHpOpMalMIO, TMOJIYy4aeMyl H3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
L€JeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUSI HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CAEeNbIX W CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaitns nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias M HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMUPOBAHWUK MBIIUICHUS MW  KYJbTYPhl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XUMUYECKHM 3JEMEHT, aToM, M30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBI O0OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKas, BOJOPOJIHAS ), KpUCTAJINYECKas pelieTka,
TAMNBl ~ XAMUYECKUX  PEAKIMUUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTHUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
AJICKTPOJIMTHYECKON Aucconumanuu, nepuoauueckun 3akon [[. M. Menpaeneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHUX SIBIICHHM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIBHOCTH YEIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUA IPU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAS COJA, MUPUT U JIPYTHE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBs3M (KOBaJICHTHasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSAX, THI
KPUCTANTMYECKON PEmETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PaCTBOPAaX HEOPraHMUYECKUX
COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeneiéHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa /l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUe YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam U rpynmnam llepuoandyeckor CUCTEMBI XUMUYECKHUX AeMeHTOB [l. H.
Menpaeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TCHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI;

c(hOpPMHUPOBAHHOCTh YMEHHs KJIACCUPHUIIMPOBATH XUMHUYECKHE PEAKIMH TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrolluX BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEeH OKHUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peaKIuy, y4acTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;
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c(hOpPMHPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIUH, TOATBEPKITAIOIIHC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHH PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEaKIUN MOCPEACTBOM COCTABIICHHUS AJICKTPOHHOTO OanaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTEPU30BaThb XWMHYECKHE IIPOIIECCHI,
JIeKAIUe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO IIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TPOBOJIUTH BBIYHMCICHHUS C HCIOJIb30BAHHEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOr0 3(P(eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEIIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OoCyJIoOH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBHITIOJHEHHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIn,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIIEHUE HKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamiel» U «HemeTannel») B COOTBETCTBUM C TPABHJIAMH TEXHUKU
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIMid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHOpMAINIO, TONYy4aeMyK0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);
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chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsi M OKpPYXaIoIIEed MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA >KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEILIECTB, IOHUMAs
cmpicnt nokazarenst [IJIK, moscHAT, Ha mnpuMmepax CcHocoObl yYMEHBIICHHUS H
MpeIOTBPAICHHs X BPEAHOTO BO3ACHCTBUSA Ha OPraHu3M YeJIOBEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHU 370pPOBbS: YMEHHE
MPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaloUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMUYECKHUX

dbopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHu4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHS OPTAaHHUYECKUX COSAMHEHUN A. 3 0 0
M. bytnepoBa
Hroro no pazneny 3
Pa3znes 2. YriieBoaopoanbl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 1 0 0
HenpenenbHble yraeBoaopoasl:
2.2 IIUKJI0AJIKAHEI, aJIKCHBI, aJIKaJINCHEI, 4 0 0
AJIIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BO0POIbI 1 0 0
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U ) | 0
UX mepepadboTKa
Wroro no pazgeny 12
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 2 0 0
39 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 5 0 0
CrnoxHble 3¢upbl
33 Yrnesobl 4 1 0
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Hroro no pazneny

11

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 4
Hroro no pazgeny 5
Paspen 5. Xumus nojaumepos

5.1 [Tnactmaccel. Kayuyku. Bonokna 3
Hroro no pazgeny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 3 0 0
anemenToB J. 1. Menaeneera
12 Crtpoenue BemiectBa. MHOTOOOpa3zne 4 0 0
BEIIIECTB
1.3 XHWMHUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meramsl 1 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTraHUYECKHUX ) 0 0
BEILIECTB
Hroro o pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacoB DJIeKTPOHHBbIE
ara undposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue A op
Bceero u3ydyeHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
[IpenMer u 3HaUEHUE OPraHUYECKON
1 XUMHUH, TPEACTABICHHUE O 1 bubmmoreka [{OK
MHOT000pa3uu OpraHnYecKuX https://m.edsoo.ru/3686e6f5
COeqUHEHNN
) Teopust cTpOEHUS OPraHUYECKUX | bubnuoreka [IOK
coenqunenuit A. M. bytneposa https://m.edsoo.ru/9e595¢cb8
3 Knaccudukanus peakmuii B | bubnuoreka [IOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa
4 AJIKaHBI: COCTaB, CTPOCHUE U | bubnuoreka [JOK
CBOICTBa https://m.edsoo.ru/25a14636
5 [{uknoankaHsl: COCTaB, CTPOCHUE U | bubnuorexka [JOK
CBOIICTBA. https://m.edsoo.ru/156730d2
6 AJIKEHBI: COCTaB, CTPOCHHUE U | bubnnorexa [JOK
CBOMCTBA. https://m.edsoo.ru/273b0ale
7 AJKagueHbl: COCTaB, CTPOCHUE U | bu6mmoreka [JOK
CBOMCTBA. https://m.edsoo.ru/04298c0a
8 AJIKUHBI: COCTaB, CTPOCHUE U | bu6mmoreka [JOK
CBOMCTBA. https://m.edsoo.ru/68bbccdc
9 ApeHbI: OEH3011 ¥ TOTYOIL. 1 bubnunoreka [JOK
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TOKCMYHOCTH apEHOB

https://m.edsoo.ru/a92a7094

IIpuponnsii ras. IlomyrHeie

10 HedTsHbIE Ta3bl. KaMeHHBIH yroib u
MPOIYKTHI €T0 MmepepaboTKH
HedTs 1 ciocoOb1 €€ mepepaboTKH.
bubmmoreka [{OK
11 [IpumeHeHue npoIyKToB repepadoTKu
https://m.edsoo.ru/21f9de78
HedTH
2 Cucremaru3zanus u 00001IeHIE bubnuoreka [JOK
3HaHUM 1o pazaeny "YrieBoaopoas" https://m.edsoo.ru/20e8922
13 KonTponbHas pabota o teme bubnuoreka [IOK
"Yraesomopoas" https://m.eds0o.ru/95¢9e298
14 [IpenenbHBIE OJTHOATOMHBIE CIIUPTHI: bubnuoreka [JOK
METAHOJI U 3TaHOIL. https://m.edsoo.ru/df04c5cd
. bu6mmoreka [IOK
15 @DeHOoJI: cOCTaB, CTPOCHHUE U CBOMCTBA.
https://m.edsoo.ru/2ce726f8
bub OK
16 AJpaeruapl 1 KETOHEL. nomorexa L
https://m.edsoo.ru/b139beaa
OAHOOCHOBHBIE Mpe/IeNIbHbIE
bu6mmoreka [JOK
17 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
https://m.edsoo.ru/fecOb113
KHCIIOTA.
18 Crnosxubie 3¢upsl. ['Mapoan3 cloKHBIX bubnunoreka [JOK
3¢hupoB. https://m.edsoo.ru/adfffe6d
19 Kupsr: ctpoenue, puzndeckue u bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA (TUAPOIIU3) https://m.edsoo.ru/al9¢5b98
Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX
20 KHCIIOT, MX MOIOIIICE JCHCTBHUE. bu6mmoreka [JOK

[ToHATHE O CHHTETUYCCKUX MOFOIIMX
cpenctBax (CMC)

https://m.edsoo.ru/3¢c566565
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OO01mas XxapakTepucTUKa YrieBOJI0B U

bubmuoreka [JOK

21 KJIaCCU(PUKALKS YIIIEBOIOB (MOHO-,
(urcanus yr A0B ( https://m.edsoo.ru/7a9693al
T~ U TIOJINCAXapH/Ibl)
” MoHocaxapuasl: (pusndecKue bubnuorexa [JOK
CBOMCTBA U HAXOXJEHUE B IPUPO/JIE https://m.edsoo.ru/b4bdda2d
rcaxapuabl: caxaposa, MajbTo3a U
23 faKTos'f Haxomnegne B [IPUPOJIE U brommorexa [TOK
’ PHpOA https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: cTpoeHue
24 MaK OMOJ'II;K 1 (bHZquCKI/Ie )51 bubnrotexka LIOK
P v O https://m.edsoo.ru/72a04508
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
)5 Cucremaru3zanus u 00001IeHIE bubnuoteka [JOK
3HaHUM MO paszieny https://m.edsoo.ru/08d4364c
KonTtponsHas padoTa o Teme
26 "Kucnopoacoaep:xariue bubamorera HOK
P P " https://m.edsoo.ru/42c6678e
OpPraHUYECKHE COCIUHEHUS
AMUHBIL: Knaccu(uKanus, CTpoeHue
7 MOJIEKYJI, 0011asi popMyIia, U30Mepus, bubnuoreka [JOK
HOMEHKJIaTypa U (PU3NUECKHE https://m.edsoo.ru/efa7ebca
CBOMCTBA
AMHHOKHUCIIOTBI: HOMEHKJIATypa U
)3 n3omepusi, Pu3nYecKre CBOMCTBA. bubnunoreka [JOK
OtnenbHbIC MPEICTABUTENH O https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
29 benku kak npupoHbIE OJIUMEDSI; bubnuoreka [IOK
CTPYKTYpbI OEIIKOB https://m.eds00.ru/429¢9899
30 AzoTconepxaiue bubnuoreka [IOK

TCTCPOUUKIINICCKHUEC COCTUHCHU .

https://m.edsoo.ru/521d1431
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HyknenHoBbIE KHCIIOTBI: COCTaB,
CTpOEHHE U OHOJIOTHYECKas POJIb

KonTtposnsHas paboTa o teme

" bubnuoreka [JOK
31 A3oTcoaepIKale opraHudecKre 1
" https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHBIE ITOHITUSA XUMUU
0 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U | bubmmoreka [{OK
METOJIbI UX CHHTE3a — https://m.edsoo.ru/7aa63ebd
MOJIMMEPHU3aLIHS ¥ TTOJTUKOHICHC AU
BosokHa: HatypanbHbIe,
bu6moreka [IOK
33 HCKYCCTBEHHbBIE, CHHTETUYECKHE. 1
https://m.edsoo.ru/5963a601
[TonmmMepsl crienanbHOTO HA3HAYCHUS
O00011IeHNE U CUCTEMATHU3ALIUS
bu6moreka [IOK
34 HW3y4YEHHOTO MaTepuaa rno TemMe 1
" " https://m.edsoo.ru/6a22bl1e8
BricokoMoneKysipHbIE COETMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
| XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS | 0 0
KOH(uUTyparus aToMoB
[Tepuonnueckuii 3akoH u [lepuoanueckas
) cUCTeMa XMMHUYecKux snemeHTos /1. U. 1 0 0
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB U UX COEMHEHUH MO
3 rpynmnam M nepuojiaM. 3HaueHue | 0 0

MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudecknx daeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKasl CBSI3b, €€
4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 0 0
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/IHaTeHLHOCTL.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOI'O U HEMOJICKYIISIDHOT'O
CTPOCHHUA

[ToHsiTHE O AUCHIEPCHBIX CUCTEMAX.
6 HcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0
MaccoBas 107151 BEILIECTBa B pacTBOPe
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Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX COeAUHEHU. ['eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonsarue
0 BojiopoiHOM Tiokasarene (pH) pactsopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacImiaBoB U pacTBOPOB COJIei

13

KonTtponbHas pabota no pasaeny
«TeopeTrnyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojoxenue B [leproauueckoi
cUCTeMe XUMHUYecKux >nemMeHToB JI. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndeckre cBONCTBa
METaJJIOB
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15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUHA METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KU, KAJIBIUI, MarHUH,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKHe CBOMCTBA IIMHKA, JKejae3a U UX
coeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenTtoB JI. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®u3nyecKkue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCJIOpoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAIIOT'C€HOB, CEPhI U UX
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHNN

24

XHUMHUUECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011eHrE U cUCcTEMAaTU3aLUs 3HAHUI IO
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Tteme «Hemeramiery. Beruncinenus mo
YPABHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

)3 KonTponsHas pabora no temam «MeTtamib» u |
«Hewmeranb»

79 Heoprannueckue u opraHndeckue KUcaoThl. |
Heopraanueckue u opraHn4ecKue OCHOBaHUS
AMdoTepHbIE HEOpraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eneTnueckast 1
CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUHU MEIULIUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYyYEHUS 1
BA)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YUYEBHO-METONYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Pymsutuc I'.E.., ®.I'. ®enpaman. Xumus 10- 11 ki.: yueO. ns 063e006pa3osar.
Oparauzanuii: 6a3oBbiii ypoBeHb.-M.: [IpocBemenue, 2018.-224 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.Jo6potun /1. FO. Kontponupyromas QyHKIUSI MIKOJIbHOIO XUMUYECKOTO
skcriepuMenTa // Xumus B mkonue. — 2017, — Ne 3.
2. Eppirun J. I1., lHumkun E. A. Metoauka pereHus 3aja4 no XuMum: y4eo.
nocoOue AJig CTyI€HTOB MeJl. UH-TOB 10 OMOJ. U XuM. cnell. — M.: [IpocBeienue,
1989. - 176 c.

3. 3notHUKOB J. I'. XuMudeckuit 3KCIIEpUMEHT Kak cielupuIecKuii MeToa
oOyuenus // IlepBoe centsaops. — 2007. — Ne 24,
4. Momnuanosa I'. H., Cuactuna M. I'. KosimuecTBeHHBIE OTHOIIICHHUS B XUMHU //
Xumus g IKoIbHUKOB. — 2020. — Ne 4,

5. Obmas meTonuka ooydenus xumuu B 1kose / P. I'. isanosa, H. A.
INopoaunosa, /1. FO. Jlo6potun u ap.; nox pexn. P. I'. IBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akagemusi oOpazoBanus — yunutento). A.A. KaBepuna,
P.I'. iBanosa. I'n. HopmartuBHas 6a3a xumuyeckoro o0pa3oBaHus B CpeHEN
IIKOJIE.

6. Xumusi. Penienne 3ajannii NOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CII0KHOCTH.
Kaxk nmonyunts makcumanbHbIi 61 Ha EI'D: yue6. mocobue / A. A. KaBepuHa,
I'. H. Monuanosa, H. B. CBupuaenkosa, C. B. CraxanoBa. — M.: IHTenneKT-

Llentp,
2015. - 216c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Ypok (POI) https://resh.edu.ru

VYpok (Hemoptan) https://nsportal.ru
(AKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[TpesenTtanus (Muadoypoxk) https://infourok.ru
bubmoreka I{OK https://m.edsoo.ru
[IpesenTtanus (3Hanmo) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

VYpok, npe3ertanun:https://multiurok.ru
Ypox(@OKCDOP):https://foxford.ru
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