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HOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW TPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qenepanyy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TOoNIO)keHMH «CTpaTerun pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1iel cTpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJei,
collepKaHMsl, Pe3yJabTaTOB OOy4deHUss W TpeOOBaHMI K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pazoBaTeIbHON  OpraHu3allud, SIBISIETCS HEOThEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peamusyercss XumMudeckoe o00Opa3oBaHHE
oOydJaromuxcs Ha YpOBHE CpeHero ooIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMUus», COJAEpKAHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
mporpaMme O XUMUU C YYETOM CHEeNU(PUKA HAYKH XUMUHU, €€ 3HAUCHUS B
MMO3HAHUMU TPUPOJBl U B MaTe€pUaJIbHOM JKU3HU OOIIECTBA, a TAKKE C YUYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HTpaeT 0co0yi0 pojib B
COBPEMEHHOM IMBWJIN3AIIMK, B CO3JaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHHM Ha OCHOBE MOHMMAaHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHS CTajia
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIIOBHEM YCIEUTHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3uJaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJC€HA HAa pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMMM UEISIMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIHD UM JUISI  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOmas W HEOpPraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMHH) U
oprann4yecko xumuu. @opMuUpoBaHUE JAHHOW CUCTEMBbI 3HAHWUW MPU U3YyUCHUU
npenMera O00ecleynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUU.

CtpykTypa coaepkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana # oO0ycloBJIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpEeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOll XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKOHM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M DIEKTPOHHBIX
NpelCcTaBleHn O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJOB J0 CIOXKHBIX OHOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHnyeckod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEPBOHAYAILHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUUECKON PEaAKLINHU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
TEOPETUYECKUA MaTeprall W (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias m HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX IMO3UIINH,



riyoxe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKUMM 3STOro 3akoHa — OT
000011aro1el 10 OOBACHSAIOMIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXKHEMILIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus jAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHMIO B3aUMOCBSI3U XUMHH C
OpYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOU
JESATEIbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXEHUS K MpoOLEcCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATHh HMH(OpPMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypPOBHS  W3Y4YEHHUsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00Yy4arOIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPUPOAHBIX SBICHUNW MYTEM OJKCIEPUMEHTA U
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe MpodsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHus 3agay  BOCHHUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JIEMCTBUM, HMEIONMX 0a30BO€ 3HAYCHUE JUIS
pa3MYHBIX BUJOB JESATENBHOCTU: pEHIeHHs NpobjieM, MOWUCKA, aHajau3a u
00paboTku nHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U MUCCIIENOBATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpaktuke npenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKHM LEJed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NIEPBOCTENICHHON 3HAYMMOCTH TPAJULHMOHHO MNPU3HAETCS (POPMHPOBAHUE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTHUYECKOU
JEeATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHPOBOH KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3Y4YEHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKHX 3HAHUMW KaKk  BakKHEHIIeH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBblE MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M TMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKluuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SIBJICHHH,
UMEIOILIUX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM IpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTEpUCTHKA Ielel U 3aja4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUKM B OoJNblIed  cTemeHW OTHAETCS  MPEATNOoYTeHHE
NPAKTUYECKON KOMIIOHEHTE CojepX aHusi oOOydeHHs, OPHEHTHUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH WU
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUU U MPUMEHEHUS UX B PEAIbHOU KU3HU
IUTSl pEIIEHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1pW U3yYyeHUH ImpeamMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3Ha4YEeHUE MTPUOOPETAIOT TAKHUE LIEJIH U 33]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUICEKTYyallbHO  PAa3BUTON  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaALHUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PA3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MPoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B T[O3HAHUM XUMHUHU, a TakkKe i1 OIEHKUM C TMO3ULHUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBbIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C KMU3HEHHBIMH TIOTPEOHOCTSMH, UCTIONB30BATh
COBPEMCHHbBIC MH(POPMAIMOHHBIC TEXHOJIOTUU IJIsl TMIOMCKA W aHajau3a y4eOHOU H
HAyYHO-TIOMYJISIPHON HH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOIUMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIIMTaHUE Yy OOydJammuxcs yOeKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPABJICHHOCTH XWMHH, €€ BaXKHOW pONM B PEIICHUH TIOOATBHBIX TPOOJIEM
palMoOHAILHOTO MPUPOOTIONB30BAHMSI, TTOTIOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTrO
OTHOIICHHWS K TPHUPOJEC M CBOEMY 3J0POBBIO, a TAaKXKE NPUOOPETECHHUS OIBITA
UCIIOJIb30BaHUS TTOJYYEHHBIX 3HAHWUW JJIA TPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMETHOW 00acTu «EcTecTBeHHO-Hay4HbIC
IPEIMETHI.

OO61iee 4nco 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUU, 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 Heento).



COIAEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XUMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OpPraHHYECKUX
coenunenuid A. M. bytneposa, e€ ocHOoBHbIE Mo0XkeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. [oMomnorus, wu3zoMepus. XuUMHYECKas CBSI3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukalud opraHmyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUIINX MPEACTABUTENIEH KIACCOB OPTraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpPraHUYeCKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHNUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMMCAHUE JAEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILIECHUIO OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTIIMBAaHKUE U TOPEHHE).

YriaeBogopoasbl

AJNKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKIEHUE B NPUPOJE, IOIyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PAA. DTHIEH U MPOINUIIEH —
POCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe U XMMHUYECKHE CBOWCTBA
(peakuuMu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALIUU, OKHCICHUS H
MOJINMEPU3ALINH ), TIOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKHE U
XUMUYECKHE CBOICTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUSI U HUTPOBAHUS), MOJyYCHUE U MpUMEHeHHe. 10.1yon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbiii ra3 M IIOIYyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMy IUIacTMAacc, KaydyyKOB M PE3HMHbI, KOJUIEKIUU
«Hedpte» n  «Yroap», MOJENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnle 3agaun.

Boluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOYKTOB PEAKIIUN ).

Kuciopoaconepskamnue oprann4ecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE CHHUPTHI. METaHON MW 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBA (pPEakiuu C aKTHUBHBIMH MeETaIaMH,
raJoreHoBOAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoaopoaHble CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleliCTBHE METAaHOJIa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJMILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBbIE cHUPTHI). JleilcTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3THICHTITUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowusvl. DopMmanpaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOMCTBA (pEaKLUMU OKUCIEHHS UM BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (U3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius dTepuuKalum), MoJydeHue U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHubple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uwaponus
c0HbIX 3¢upoB. XKupsl. 'ngponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKHPOB.



VYrneBogel: cocraB, KilaccupuUKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuipl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom meau(ll), oxucinenne ammuayHbiM pacTtBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Hemnono3pl. Pu3nueckue U XMMUYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KaueCTBEHHAs pEeaKLus C HOJO0M).

OKCIIEpUMEHTAJIBHBIE METOABbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TIIMLIEPUHA C
ruapokcuom menu(Il)), anpaerunoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBHe Kpaxmajia C HOJIOM),
pOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIIOTBHI.

PacuétHrie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIH INPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOAYKTOB PEAKIIIH).

A3zoTconepxkaliye OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coennHeHus. duznueckue
U XUMUYECKUE CBOMCTBA aMMHOKHCIOT (Ha mpuMepe TiauiuHa). buonornueckoe
3HaYEHUE aMUHOKHUCIOT. [lenTuebl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJsIpHBIE coenuHeHus. [lepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, IEHATypalllsl, KAYeCTBEHHbIC PEAKIIMH Ha OENIKH.

OKCHEPUMEHTAIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX IPEBPALLECHUN:
HaOJII0/ICHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEIKOB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB M MX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaAMETHBIX CBA3€H IPU U3YYCHUU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YEpe3 HCIOJIb30BAaHHME KaK OOIIMX E€CTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK U IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU Uil OTIAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAY4YHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKALUS, NEPUOIUYHOCTb, HAOIIO/IEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DSHEprus, Macca, arToM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE MCKOIMAEMBbIE, TOTIIMBO,
peCypehl.

TexHonorusi: nUIIEBbIE MPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO IUTAHUSA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBBI XUMHH

XuMudeckud anemMeHT. AtoMm. SAapo aroma, W30TOMNBL. JNEKTPOHHAs
000JI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB MO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOICTB XHWMHYECKHUX DBJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HavyeHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAS W TOJISIPHAsl, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienus. IOHbI: KAaTHOHBI U AHUOHBL.



BemiectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBas 10J1sl BEIlIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxkmnartypa
HEOpPraHWYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K pa3IUYHBIM KJaccaM.

Xumuueckas  peakuus. Kiaccudpuxanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON W OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUUN TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XHUMHYECKOE paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ciadbie eKkTpoduThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJI0UHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIlCHMUIA:
neMoHcTpanusa Taomnui «llepuoandeckas cucrema XxumMudeckux snemerTon 1. .
MeHnneneeBay, H3ydeHHUE MOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallu3aTOpa, OMPEACICHNUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIAWKATOpA, pEeaKIud HOHHOTO OOMeEHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOW PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHUE PACUEThl, PACYETHI C MCIIOJb30BAHUEM MOHATHS «MACCOBAs
JIOJISL BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMmeHToB J[. 1. MeHneneeBa U 0COOCHHOCTU CTPOEHHS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETANIJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
docchopa, yrieponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U KX COCTMHEHHUI.



Meramisl. Ilonoxenue meramnos B Ilepuoguyeckoinl cucteMe XUMHUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aTomMoB MetasuioB. OOmue ¢uznueckue cBoiicTBa MetamioB. CrijiaBbl METAJLJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kalul, KaJblIU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTayuioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBpaAlCHUN:
U3y4YeHUe KOJIJIEKIMU «MeTabl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWE M OINUCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuétHrlie 3agaun.

Pacuérer mMaccel BemiecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BENIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4yHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIIEHHOTO
IIOJIyYEHUS BAXKHEUIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEUIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuaibl JUIsl JIEKTPOHUKM, HAHOMATEPHUaJIbl, OPraHUYECKUE U MHUHEPAIbHbIE
yIOOpEHHS.

XuMHUs U 310pOBbE YEIIOBEKA: IMpaBUjla HCIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XUMHUHU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzammst MeXNpeaMETHBIX CBA3€H TpW  HW3yYeHUW OOmed u
HEOPraHW4YECKOM XMMUHU B 11 Kilacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(pUKAIUs, MEePUOJUYHOCTb, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOII, PATMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITWYUHBI U €IUHUIBI UX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaIbLl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasl MPOMBIITUICHHOCTh, METALTYpPrusi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTCPUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
NPOMBIIIIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeIMETHbIM M NpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JIEITEIHPHOCTHBIM TMOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XHUMHUsS» Ha YpOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEW M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPHUCYIIUMH [EJIO0CTHON
CUCTEME XMMHUUYECKOT0 00pa30BaHMUS;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONW M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromuXcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHHUS 00YyYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUS, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUHbIX BUJ0B YU€OHOU JIEATEIIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, YTO JIOCTHMIKEHUSI HAYKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMSI, dTUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUI AITUX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHoro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHns TpaBmwil 0e30MmacHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX NMPUBBIUEK (ymoTpeOieHus
aJIKOTOJIsl, HAPKOTHUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAILHOM HANPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYAJIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 1IeJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HAa COCTOSTHUE TTPUPOIHON U COIMATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKaroen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArONPUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEHCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIbHOMU
NPAKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAHHUS CHEeNMDUKA XUMUU KaK HayKd, OCO3HaHHS €€ poilud B
(GbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuu MpoOJeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
UMBWIH3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00ATBHBIX MPOOIIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUHN YCIOBUI
VCHEIIHOTO TPy/la H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HH KaXIOTO dUJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUS CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHMS IS
pelieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaTbHOM
NS TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMUs» Ha
YpOBHE CpeHero 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHE,
Ipolecc, CUCTeMa, Hay4YHbIH (PakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUSA (IO3HABaTEIbHbIC, KOMMYHUKATUBHEIE,

PETYISTUBHBIC), o0ecreunBaIoIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHBIC ydeOHBbIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMU NOo3HABaTEeJbHBIMH
JeMCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHe IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIENIATh LEIN JCSITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPHU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSATHUN W YCTAHABJIMBATHh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU MJIA KIAacCU(PUKAIIUU BEIIECTB M
XUMHUYECKHUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYKIEHUsI (MHIYKTHBHBIE, JEIYKTUBHBIC, 10
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUHM CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O MO3HAHUS BEHIECTB U XUMHUUYECKHX
pEeaKLHnii;

dbopMynHpoBaThH LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIh30BaTh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ylbTaT, (OPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TPOEKTHOU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIbHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIUYHbIX
METO/I0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHbIE [OCOOUS,
pecypcel MHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IWYHBIX BUIOB U (HOpM
MPEJICTABJICHUS, KPUTHYECKU OLICHHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNUBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHATh PA3IMYHBIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJIsi BBINOJHEHHS y4eOHBIX 3a1ad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HHpOpMalMe: NpUMEHSATh MeXnpeaMeTHole (du3nueckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJIATHOCTH.

OgBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMM

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ Majora u/wuin
JTUCKYCCUHM,  BBICKAa3pIBaTh  HJEH, (QOPMYyIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEH pe3yJlbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM TIPU BBHITOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allui yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX MCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
Xo71e 00CyXIeHHsI 1 OOMEHa MHEHHUSAMH.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH JAeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, OmpeAessiss €€ LeJd W 3aJayd, KOHTPOJHUpPOBAaTh M IO MEpE
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpejjlaracMblii  aJlfOpUTM JICHCTBUMA TIpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haubosee
3¢ (deKTUBHBIN CcHOcOO0 MX pelieHus ¢ y4E€TOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKHUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUNM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XUMHUU B TO3HAHUM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE TOHATHS (XUMUUYECKUW DJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallEHHAs), MOJb, MOJISIpHasI
Macca, MOJSIpPHBIM 00BEM, YIVIEpOAHBIN CKelleT, (yHKIMOHANbHAS TpYIINa,
pauKall, U30MepHusi, ©30MEPhI, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KUCJIOPOJ W a30TCOJAEp)KAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aK0OH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JieXKalue B OCHOBE TMOHMMAaHUSA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUN BAXKHEUIIUX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUUECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCAMHEHUH;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIONB30BATh XMMHUYECKYI) CHMBOJIUKY JUIS
COCTaBIICHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB MW ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJl OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne CcoeAuHeHU (yrieBOAOPOMbI, KHUCIOPOJI U a30TCOACpIKaIINe
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTb HMM Ha3BaHUA IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIIHMIEPUH, (EeHON, (opMalbIeru, ameTaabJeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEACIATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COECTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpPMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa jisi 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILECTB OT UX COCTaBa MU CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
bu3MYecKue U XUMHUYECKHWE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsE M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MEepepadOTKU U
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMUU MPU U3YUYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBbIE XUMHUYECKHE 3HAHUS IS TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
OCYJIOM W Ja00opaTOpHBIM OOOPYy/IOBaHMEM, a TaKke IpaBuiIa OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO JTA0OPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH W BBINIOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE pEAKUUU OPraHUuYECKHUX
BEIECTB, JCHATYypaIs OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OEIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amich ypaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHopmanuu, IHTEpHET U ApYyrux);



chOpMUPOBAaHHOCTb  YMEHHMH  coOJtOAaTh  TMpaBUjia  SKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS] CBOETO 3/I0POBbsl M OKPYXKAIOIIEW MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAasi cMbica mnokaszatens [IJIK, moscHsATh Ha mpuMepax CHoCOOBI
YMEHBIICHUSI W TPENOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHS Ha OPTraHU3M
YeJI0BEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMHU 370POBbSI: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHYECKUX SBICHHM;

JUISL  CHEeNbIX W Cla0OBUIALIIMX OOYyYalOUIMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTHYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30Tom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHh OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAIMUECKAs peIeTKa,
TANBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacHOM HCIOJIb30BAaHUN BOKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIBHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTh XapaKTEpPHbIE MPU3HAKU TOHITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUUYECKYIO CHUMBOJIUKY JIJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  peaKIui,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAs] U3BECTh, MUThEBAS CO/A, TUPUT U IPYTUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAsS, METAJTMYECKasi, BOJIOPOJIHAS]) B COCMHEHUSIX, THUII
KPUCTAJUTMYECKONW PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
WMOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMHUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB [0 WX COCTaBy K OMNpeneléHHOMY Kiaccy/rpymnie
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE THUIPOKCHJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, O0BSI CHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCmoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYeCcKue YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. .
Menpaeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BELIECTB  PA3JUYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBS3M MEXIYy HEOPraHMYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECCKUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOUIUX BEILIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOPaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUIIOB, TOJIHBIE U COKpPAIIEHHBIE YPABHEHUSI PEaKlUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLUUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH pPEAKIMH, MOATBEPKAAIOLINE
KAaYECTBCHHBIA COCTAB PAa3JIMYHBIX HEOPraHUYECKHWX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPAaCKpBIBATh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
3TUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IIPOMBILLICHHOIO TMOJIYYEHUs CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUM 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C UCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi JOJIsA BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCE WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO A(pdeKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IIPEBPAILCHUSA U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTh YMEHUN COOJIOJATh MTPaBUJIa MOJIH30BAHUS XUMHUYCCKOU
MOCyJIoOl W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXKe IpaBuia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMH IO BBHITIOJIHECHHUIO JIa0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJJAHUPOBATH M BBHINOJHITH XUMHUYECKHUI
AKCIEPUMEHT (Pa3yIo’KEHUE MEPOKCHUJA BOJOPOAA B MPUCYTCTBHUU KaTaIM3aTopa,
ONPEJNICJICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBID YHUBEPCAIBHOTO
WHJAKATOpa, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYCCKOU PEAKIINH,
peakIuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeaklIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamne» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHUH ¢ BEIIECTBAMH M JTA0OPAaTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHH COOTBETCTBYIONIUX PEAKIMA W (HOPMYJIHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
nHpOpMaNuIo, IMOJy4aeMyl0 H3 pa3HbIX HMCTOYHHUKOB (CpPEIACTBa MacCOBOM
KOMMYHUKau, UHTEpHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJroAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIIECHUS H
MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX U CIa0OBUIALIMX OOYyYarOUIMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Teoperudyeckue 0CHOBbI OPraHN4ecKOi XHMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPTaHUYECKUX COeTMHEHUH A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YrIeBOIOPOIbI — AJIKaHbI 2 1
29 HenpenenbHble yrieBoI0pOabl: AIKEHBI, 6 1
AJKaJUEHBbI, AJIKUHBI
2.3 ApOMaTHYECKUE YIIIE€BOI0POIbI 2 1
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
UX mepepadoTKa
Wroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
32 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrneBobl 3 1




Uroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamme opranudeckne coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Pasznea S. BoicokoMoJieKyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KonuuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUN 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannueckast Xumusi
2.1 Mertanibl 6 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsI padoThI
pecypcsl
| [Ipeamer opraHn4eckoi XUMHH, €€ | bubnuorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopust cTpoeHUST OPTaHUIECKUX
2 coep e p“ A M E epoBa, €é 1 bubmorera [IOK
nHennii A. M. bytiepos
g yrieposa, https://myschool.edu.ru/
OCHOBHBIEC TTOJIOKEHUS
[IpencraBnenue o KiaccupuKamu
OpraHMYECKUX BEIECTB.
p Hl bu6mmoreka [IOK
3 Homenknarypa (cucremMaruueckasi) u 1
https://myschool.edu.ru/
TPUBHAJIbHbIE Ha3BaHUS OPraHUYECKUX
BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | bubnuoreka [JOK
TOMOJIOTUYECKHUH PsJT https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeuIme | bubnuorexa [JOK
MPEACTABUTENM AJIIKAHOB https://myschool.edu.ru/
. bu6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
https://myschool.edu.ru/
OTUJIEH U IPONUIIEH — MPOCTEMIINE bubnunoreka [JOK
7 P P 1 1 24.10.23 1
NIPEACTABUTENM AJIKEHOB https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1.
2 I?I P | | bubmuoreka [JOK
«IlonyueHue 3TUICHA U U3YYEHHUE €TO
i i https://myschool.edu.ru/

CBOWCTB»




Anxanuensl. byraguen-1,3 u

bubmuoreka [JOK

? merunbyrazuen-1,3. lonysenne https://myschool.edu.ru/
CUHTETUYECKOTO KaydyyKa U pe3UHbI
ANKUHBI: cOCTaB U 0COOEHHOCTU

10 CTPOEHUSI, TOMOJIOTUYECKUI PS/I. bubnuorexa [JOK
AlleTUNIeH — MPOCTEeUIINIA https://myschool.edu.ru/
MIpPE/ICTaBUTENb aJIKHHOB

1 Boruncnenus no ypaBHEHUIO bubnnorexa [JOK
XUMUYECKON peaKiiuu https://myschool.edu.ru/

2 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh bubnuoreka [JOK
apeHoB https://myschool.edu.ru/
I'eneTnueckas CBA3b YIII€BOJOPOIOB,

13 MPUHAJICKAITUX K pZ;J'II/ILIHJIjIMp ! 19.12.23 bubmorera [IOK

https://myschool.edu.ru/

KJlaccam
[IpupoiHbIE UCTOYHUKHI

14 YIJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubmuorexa [JOK
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U https://myschool.edu.ru/
MIPOJIKTHI €€ nepepadoTKu
[IpupoaHble HCTOYHUKU

L5 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubnuorexa [JOK
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKu

16 KounTtponsHas pabota no pasaeny bubnunorexa [JOK
«YTIEBOIOPOIB» https://myschool.edu.ru/

17 [IpenenbHble OJHOATOMHBIE CIUPTHI: bubnmnoreka [JOK
METaHOJ ¥ 3TaHoJI. BonopoaHas cBs3b https://myschool.edu.ru/

13 MHOroaTroMHbI€ CIIUPTHI: bubnuoreka [IOK
STUJICHTJIMKOJIb U TJIMLIEPUH https://myschool.edu.ru/




@DeHOJI: CTPOEHUE MOJIEKYIIB,

. bubnuotexa LIOK
19 ¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA,
https://myschool.edu.ru/
MIPUMCHCHHE
20 Anprerunbl: GopMaIbaeTua U bubnuorexa [JOK
aneTanbAerul. AIETOH https://myschool.edu.ru/
O
21 Kaﬂléf)?{cc)}:::: Iljzciziﬂbin;Hb;eBBHHaﬂ " bubmmorexa LIOK
P $MYP https://myschool.edu.ru/
YKCYyCHas
2 [IpakTnueckas padota Ne 2. «CBoiicTBa bubnuoreka [JOK
pacTBOpa yKCYCHOW KHCIIOTBD) https://myschool.edu.ru/
C
TE€apUHOBAs U OJIEMHOBAsI KUCIIOTHI, BuGmorexa LIOK
23 KaK IIPEJICTaBUTENH BBICIIAX 09.03.24
https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, NX MOJOIIIEE JICHCTBHE https://myschool.edu.ru/
C
JI05KHbIE 3(DUPBI KaK MPOU3BOIHBIE BuGmorexa LIOK
25 KapOOHOBBIX KUCIIOT. [ naponu3
https://myschool.edu.ru/
CJIOXHBIX 3(UpoB
26 Kupsl: rusiposin3, npuMeHeHue, bubmuoreka [JOK
OroJIOTHYECKas POJIb )KHUPOB https://myschool.edu.ru/
v : .
l"J'IeBO“L[LI cocTaB, Kjaccu(puKaIus BuGmmorexa [OK
27 Bakneiiue npencTaBuTeNN: IIIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
)3 Kpaxman u nemirono3a Kak IpupoHbIe bubnunoreka [JOK
MIOJIMMEPBI https://myschool.edu.ru/
K 0
2 | dKncroporcorepwaue oprarmacee Eumorexa LIOK
POACOACPAALLIE O https://myschool.edu.ru/

COCAUHECHUA»




bubmuoreka [JOK

AM : 1
30 WHBI: METUJIAMUH U aHUJINH https://myschool.edu.ru/
AMHWHOKHCIIOTHI Kak aM(pOTEpHBIC Butorexa LOK
31 OpraHMYECKHUE COETMHEHUS, UX 1 17.05.24
https://myschool.edu.ru/
onosornyeckoe 3HaueHue. [lenruapt
0 benku xak npupoaHbIe | bubnnorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COECIMHEHMSI https://myschool.edu.ru/
3 OCHOBHBIE TIOHSATHS XUMHUHU | bubmmoreka [{OK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN https://myschool.edu.ru/
" OCHOBHBIEC METO/IBI CHHTE3a ) 1 BuGmorexa LIOK
WHEHHH.
SoICOROMOTISKYIHPHRIE COSA https://myschool.edu.ru/
[TmacTmacchl, KayqdykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne KoauuecTBo yacoB
Jarta DJleKTpoHHbIe HH(poBbIe 00pa3oBaTeIbHbIE
n/ Tema ypoka Becer | Kourpoasn | IlpakTuueck
H3yYeHUst pecypcsl

n 0 ble padoThI ue padoThl

XUMUYECKUI PJICMCHT. bu6mmoreka [IOK

AToM. DiieKTpoHHAas 1 https://lesson.academycontent.myschool.edu.ru/le

KOH(UTYpaIs aTOMOB sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa

[Tepuonnueckuii 3aKOH

u [lepnognueckas

CUCTeMa XUMHUYECKHX BuGmiorexa [IOK

anemenTtoB /1. W.

N —— 1 https://lesson.academycontent.myschool.edu.ru/le

a o sson/20b1df 2e-6ce4-435b-bb6dc-5155d30ad5fa

C COBpEMEHHOM

TEOpUEH CTPOCHUS

aTOMOB

3aKOHOMEPHOCTH

M3MEHEHHUsI CBONCTB

XUMHYECKUX

AJIEMEHTOB U UX

COEOUHEHUH I10

rpylnnam U nepuoiaM. bubmuoreka [JOK

3HaueHue 1 https://lesson.academycontent.myschool.edu.ru/le

MIePUOANIECKOTO
3aKOHA M CUCTEMBI
XUMHYECKUX
anemeHTOB J[. 1.
MeneneeBa B
Pa3BUTUHU HAYKU

sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a451a




CrpoeHue BeuiecTna.
XuMHUecKas CBSI3b, ¢€
BH/JIbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBSI3H.
Bonoponnas cBa3b

bubmnoreka LIOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-bb6dc-5155d30a45fa

BaneHTHOCTE.

DNeKTPOOTPUIIATEIEHO

cth. CTernenn
oknciienus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

bubmnoreka IJOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa

Ilonsatue o
JTUCTIEPCHBIX
cucremax. MIcTuHHBIE
M KOJJIOUIHEIE
pacTBopbl. MaccoBas
JIOJIS BEIIECTBA B
pacTBope

bubmmoreka [IOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX
COEIUHEHU.
I'eneTnueckas cBSI3b
HEOPraHMYECKUX
BEIIECTB, PA3TUYHBIX
KJIaCCOB

bubnuorexa [JOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-bbdc-5155d30a45fa

Knaccudukarus

bu6moreka [IOK




XUMHUUYECKUX PEaKLINi
B HEOPraHUYECKOU U
OPraHU4eCKO XUMHUH.
3aKOH COXpaHEHUs
MAacChl BELIECTB; 3aKOH
COXpaHEHUS U
MPEBPALLECHUS SHEPTUU
MIPU XUMHUYECKUX
peaKuusx

https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-bb6dc-5155d30a45fa

CKOpoOCTb peaxIu.
OObpaTumble peaxiuy.

bu6mmoreka [{OK

9 I IMIecKoe https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
paBHOBECHE
[IpakTuueckas padota
Ne 1. «Bousaue bu6mmoreka [JOK
10 pa3IuYHbIX (PaKTOPOB https://lesson.academycontent.myschool.edu.ru/le
Ha CKOPOCTh sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
XUMHYECKOHN peakinm»
DNEeKTPOIUTHYECKAS
JICCOLIMAITHSL.
[Tonsitue o
BOJIOPOJTHOM
nokazarene (pH) bubnuorexa LIOK
11 pactBopa. Peakuuu https://lesson.academycontent.myschool.edu.ru/le

HOHHOI'0 OOMeHa.
I'mpponus
OpPraHMYECKUX U
HEOPraHHYECKUX
BCIICCTB

sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a451a




OKHCIUTENTBHO-
BOCCTaHOBUTEJIHHbBIC
peakuuu. [lonstre 06

bu6mmoreka [IOK

12 S CKTDOTIEE https://lesson.academycontent.myschool.edu.ru/le
P sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
pacIuiaBoB U
pacTBOPOB COJEN
Kontponbhas padoTa Butnmotexa LOK
0 pazJieny
13 «TeoDeTIMeCKIe 06.12.23 https://lesson.academycontent.myschool.edu.ru/le
P sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
OCHOBBI XUMHUI
MeTtamisl, X
MTOJIOKCHHE B
[Tepuoanueckoit
CUCTEME XMMHYECKHUX BuGnnorexa LIOK
anemenToB 1. 1.
14 MeHTeIeeR I https://lesson.academycontent.myschool.edu.ru/le
A sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
0COOEHHOCTHU
CTPOEHUS aTOMOB.
O6mwme puznueckne
CBOICTBa METAJIOB
Sa——— biorera L1OK
15 P . https://lesson.academycontent.myschool.edu.ru/le
DAL HATpACCHIH ss0n/20b1df 2e-6ced-435b-b6de-5155d30ad5¢fa
METaJJIOB
XUMUYECKUE CBOMCTBA
Ba)KHEMIIINX METAJIOB bu6mmoreka [JOK
16 (HaTpui, Kanui, https://lesson.academycontent.myschool.edu.ru/le

KaJbLIUM, Maraui,
ATIOMHUHUI) U UX

sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a451a




COEIMHEHUN

XUMHUYECKUE CBOUCTBA

bubmmoreka [IOK

17 XpoMa, MeJIU U UX https://lesson.academycontent.myschool.edu.ru/le
COCTMHEHU N sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK

18 LIMHKA, JKeJie3a U UX https://lesson.academycontent.myschool.edu.ru/le
COCTMHEHU I sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
[IpakTueckas pabota
No 2. "Pemenue bubnuotexa [JOK

19 AKCIIEPUMEHTAITbHBIX https://lesson.academycontent.myschool.edu.ru/le
3a/1a4 1o TeMe sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
«Metamibsn"

Hemerannsl, ux
MOJIOKEHHE B
[Tepnoanueckoit
cnfTeMﬂe XUMHYECKUX bubmrorexa LIOK
20 snemetrros 1, 1. https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
Meuneneesa u
0COOEHHOCTH
CTPOEHHS aTOMOB
®du3nyecKre CBOMCTBA
HEMETaJJIOB.
AnnoTponus bubnuoreka [JOK

21 HEMeTaJIoB (Ha https://lesson.academycontent.myschool.edu.ru/le
MpUMEpPE KUCIIOPOIa, sson/20b1df 2e-6¢ce4-435b-bb6dc-5155d30a45fa
cepsl, pochopa u
yriepoja)

” XHUMHYECKHE CBOMCTBA bu6mmoreka [IOK

raJIOr€HOB, CCPbI U UX

https://lesson.academycontent.myschool.edu.ru/le




COEIMHEHUN

sson/20b1df 2e-6¢ce4-435b-bodc-5155d30a451a

XUMHUYECKUE CBOUCTBA

bubmunorexa IJOK

23 a3ota, pocodpa u ux https://lesson.academycontent.myschool.edu.ru/le
COEIMHEHU N sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
XUMHYCCKHE CBOMCTBA bubmnoreka LIOK

24 yriaepoja, KpeMHUS U https://lesson.academycontent.myschool.edu.ru/le
UX COCTMHEHUI sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa
HpHMeUH cHue bu6mmoreka [{OK

25 BORHCHIII https://lesson.academycontent.myschool.edu.ru/le
HENETAILION HHX ss0n/20b1df 2e-6ced-435b-b6dc-5155d30a45fa
COETMHEHUI
O60061enHue u
CUCTeMaTH3alHs
3HaHUM MO TeMe
«HemeTamby. bu6mmoreka [JOK

26 Brruucnenus mo https://lesson.academycontent.myschool.edu.ru/le
YpaBHEHUSM sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa
XUMHYECKUX peaKlui
U TEPMOXUMHYECKHE
pacy€ThI
[IpakTueckas pabora
No 3. «Pemienue bubmuoreka [JOK

27 9KCIIEPUMEHTAIIbHBIX https://lesson.academycontent.myschool.edu.ru/le
3a7a4 10 TEME sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa
"Hemertanmsl"»

KonTtponsHas pabora bubnuorexa [IOK

28 1o TemaM «MeTauibh»y 17.05.24 https://lesson.academycontent.myschool.edu.ru/le
n «Hemeramibn sson/20b1df 2e-6ce4-435b-b6dc-5155d30a45fa

29 Heopraunueckue u bubnmnoreka [JOK




OpraHUYeCcKue
KHUCIIOTBI.
Heoprannueckue n
OpraHUYeCcKUe
OCHOBaHUS

https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-bb6dc-5155d30a45fa

30

AmdorepHbIe
HEOpPraHW4YeCKue u
OPraHu4ecKre
COCIUHCHHS.
I'eneTnyeckas CBA3b
HEOpPraHUYECKUX U
OPraHN4YeCKUX
BEIIIECTB

bu6mmoreka [{OK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa

31

Ponp xumuu B
oOecreueHUHN
9KOJIOTHYECKOH,
SHEPreTUYECKON 1
MHUIIEBON
0e30I1aCHOCTH,
Pa3BUTUU MEIUITUHBI

bu6mmoreka [JOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a45fa

32

[IpencraBnenus 06
00X HAYYHBIX
MPUHIIMIIAX
MIPOMBIIIIJICHHOTO
MOJTyYCHUS
BaKHEHIINX BEIIECTB

bubmuoreka [JOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-bbdc-5155d30a45fa

33

Yenosek B Mupe
BEIIECTB U
MaTepuanoB

bu6mmoreka [IOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-b6dc-5155d30a451a




34

XuUMHUS U 3I0pOBbE
YEJI0BEKa

bub6munorexa LIOK
https://lesson.academycontent.myschool.edu.ru/le
sson/20b1df 2e-6¢ce4-435b-bb6dc-5155d30a45fa

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensan O.C., Octpoymon WN.T"., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenune»,2021 r
Xumus, 11 knacc/ IN'abpuensan O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemenue»,2021r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Metonuueckoe nocodre — 0a30BbIii
ypoBeHb» - M.: JIpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO0111ast XumMus B TecTax, 3ajadax,
ynpaxuenusx. 11 xkimace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensu, I1.B.Pemeros, N.I".OctpoymoBa «3aaauu o XuMuu u
criocoObl ux pemeHus» - M.: «JIpodax, 2021rox.
4. M.A.Ps6oBa, V.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knacey, - M.
Oxk3ameH, 2019r.

5.9. O.C.I'abpuensn, N.I'.ocTpoyMOB « XUMUYECKHUI IKCIIEPUMEHT B IIIKOJIE
11 ximacey; - M.: poda. — 2019 roa.

6. Xumus(6a3oBelitypoBeHb ). Peanu3anust o0pa3oBaHuUs: METOIMUECKOE
nocobue nis yuutens / Kasepuna A. A., [luuyruna I'.B.; mox pen.I'. B.
[Tuayruaoit. M. : ®DI'BHY «HCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS
PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.chemnet.ru 'azeta «Xumusi» u caldt 115 yuurtens «5 uay Ha ypok
xumumn» http://him.1september.ru Equnas xomnekius [{OP: [IpenmeTHas
koJutekuust «Xumusa» http://school-collection.edu.ru/collection/chemistry
EcrecTtBeHHO-Hay4HbIe S3KCniepuMeHThI: Xumus. Komnexkuus Poccuiickoro
o011eo0pazoBaTeILHOTO TOpTaIa

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukOepoBoit
http://www alhimik.ru Bcepoccuiickas onummnuaga mKOJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckasi Xumusi: 3J1€KTPOHHBIN YUeOHUK st
cpeaHelt mkosl http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH:
AIEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJIEK: XUMHUS
http://www.chemistry.ru J[ucTaHIIMOHHAs OIUMIINAAA 10 XUMHH:
TEIEKOMMYHUKAIIMOHHBIN 00pa30BaTeNIbHBIN MPOEKT



