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PaGouas nporpamma(ID 1175813) yueOnoro mnpeamera «Xumus» 0a30BbId
ypoBeHb Jiis o0ydaromuxcsa 10 — 11 knaccoB paspaborana Ha ocHoBe OOIT COO
MAOY COII Ne 20, paboueit nporpammbl Bocniutanuss MAOY COIL Ne 20,
@®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBaHuu B
Poccuiickoit ®denepanuny», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (eaepanbHON
oOpazoBaTebHOM TporpamMmbl cpeaHero obmiero oOpaszoBanust (POII COO),
npencTaBieHHbIX B DeAepadbHOM  TOCYIapCTBEHHOM  00pa30oBaTeIbHOM
craugaptre COO, ¢ yuérom Konrenmuu mnpenomaBaHus y4yeOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit denepanuu,
peaNu3yroIMX OCHOBHBIE OO0pa3oBaTelIbHbIE MPOrPaMMbl, M  OCHOBHBIX
nosnoxkeHuit «CtpaTeruu pasBuTUsi BocnuTaHusi B Poccuiickoit denepanuu Ha
nepuon a0 2025 roga» (Pacnopsiokenue IIpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY TOAXO0/OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMpPEIEICHUIO
oO1mei cTpaTeruu oOydeHUs, BOCIIUTAHUSA U Pa3BUTHs O0OYUaIOIIMXCS CPEICTBAaMU
yaeOHoro npeamera «Xumusi» 11t 10—11 xkmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
colepKaHus, Pe3yabTaToB OOy4eHHS W TpeOOBaHWII K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, II0JIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHW3alllud, SIBISIETCS HEOThEMJIEMON YacThIO WX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTallOM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX
[IEJIOCTHON CHCTEME XHMHYECKOTO O00pa3oBaHWsA. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
4elioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHONIICHUS K CBOEMY
30pOBBI0O M TPHUPOAHOM cpede. Peammsyercs Xumuueckoe o0Opa3oBaHHE
oOy4aromuxcs Ha ypOBHE CPEAHEro o0Iiero oOpa3oBaHMs CPEICTBAMHU y4E€OHOIrO
npeamMera «XUMHs», COJEpAKAHUE U TOCTPOEHHUE KOTOPOTO OMNpeeieHbl B



mporpaMMe MO XUMHUHU C YYETOM crnenuduKd HAayKu XUMUU, €€ 3HaueHUus B
MO3HAHUU TPUPOJBI U B MaTepUaIbHOM >KU3HU OOIIECTBA, a TaKkKe C Y4ETOM
o0mMX wLenedl M NPUHLHUIIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero obuiero oopaszoBanus B Poccuiickoit dexneparium.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 pOjb B
COBPEMEHHOM IIMBUJIM3ALIMM, B CO3JaHUM HOBOM 0a3bl MaTepUalIbHOW KYJIbTYpHI.
OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHKE PAlMOHATIBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaKk O €AUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHH HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUS B3aAMMOCBS3U MEKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJBTYPhI, HEOOXOAMUMBIM YCIOBUEM YCIIECIIHOTO
TpyJa W SKM3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka
co3ujareibHas, KakK Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
I00aMbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
HHEPreTUYECKOM, MUILEBON, HIKOJIOTMYECKO 0€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBMM ¢ OOmMMM TEASMH W TMPUHIIUIIAMU CPEIHETO OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4EHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO TOJTOTOBKY
oOydJamomuxcs, HEOOXOAUMYI0 UM [Js  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B JKU3Hb COLIMyMa, HPOJOJKCHUS
0o0pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisionuMu  npeaMeTa  «XUMHs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuveckass xumuss» u «OOmas u HEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsl KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTeMa
3HAHUM MO HEOPraHUYECKOM XMMHU (C BKJIIOYEHHEM 3HAHMM W3 OOIIEH XUMHH) U
Oprann4eckor xumuu. @OpMUPOBaHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMera o0OecreuynBaeT BO3MOXKHOCTH PAaCCMOTPEHHS BCETO MHOTO00pasws
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepkaHusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKass XuMHs» cHOpMUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOTO TIOJIXO/la K W3YyYCHHIO Yy4eOHOTO MaTepuana u O0O0YCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHMM Ha  ONPEAEIEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUM, a TAaKXKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpEACTaBICHU O CTpoeHun BemecTB. CBeleHHsT 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJOTHUECKU



AKTUBHBIX COCOUMHEHUH. B Kypce OpraHuyeckod XUMHUM IIOJYy4alOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUsl NMEpBOHAYAIbHBIC
MIPEICTABICHUSA O XMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOU PEaKIINH.

[lon HOBBIM yrjaoMm 3peHHs B TmpeaMmeTe «XUMHs» 0a30BOro ypOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOpETUYECKU Mareprall U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX H
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOy4YaromIMMCSl MPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTMUECKUX TMO3HIIHM,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEeHHe (YHKIMM 3TOro 3akoHa — OT
000011aro11Iel 10 O0BSACHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUMN O BaKHEHIIMX BEIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 xmaccos
AIIEMEHTAMH COJEpKaHUs, WMEIOIUMU KYJIbTYpPOJIOTMYECKUI M TMPUKIIATHOU
XapakTep. OTW 3HAHMUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHUMOCBSI3U XUMHUU C
IPYTMMH HayKaMH, PacKphIBalOT €€ poJib B IMO3HABATEIBHOW M MPAKTUUYECKOU
JESTEIBbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEecCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH HMH(MOpMAIUIO U
OPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, peHIeHUs WHTEIUICKTYAIbHBIX H
AKCIIEPUMEHTATBHBIX MCCIIEIOBATEIbCKUX 3a/1ad. B 11e1oM copepkanue yueOHoro
npenmera  «XUMHUS»  JAHHOTO  YPOBHS ~ HM3yY€HUS  OPHEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI JJISI TTOHUMAHHUS
dunocopckux umen, TakuX Kak: MaTepUabHOE €IMHCTBO HEOPTaHMYECKOTO U
OpPraHUYEeCKOr0 MHUpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh NPHUPOAHBIX SBJICHUNH NyTEM SKCHEPUMEHTa M
pelieHuss MPOTUBOPEUYMI MEXJIy HOBBIMU (akTaMM M TEOPETUYECKUMU
IIPEANOCHUIKAMH, OCO3HAHNE POJIM XMMHUU B PELIEHUU 3KOJOTHMYECKHUX MpoOIIeM, a
TaKk)Ke Ipo0seM COEepeKEHUsI IHEPreTUIECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TE€XHOJIOTUH U MaTEPUAJIOB.

B nmmaHe pemeHus 3agad  BOCIHMTAHUSA, pPa3BUTHS M COLMAIU3ALMH
OOy4aroUxcs MPUHATHIE MPOTPAMMOM IO XHMHUU TOAXOABI K OIpPEIeICHHIO
ColepKaHUsl M TOCTPOEHHs MpeAMeTa MpeAyCMaTpuBalOT (OpMUPOBAHME
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUH, UMEIUX 0a30BO€ 3HAYEHUE JJIA
pa3IMYHBIX BHJIOB JICSTEIIBHOCTH: peElIeHUs MpoOJjieM, IOUCKA, aHaliu3a U
00paboTku nHpopMalul, HEOOXOAUMBIX IJI1 TPUOOPETEHUS OMBITA TPAKTUYECKOM



U HCCIEOBAaTENbCKON IeATeNbHOCTH, 3aHUMAIOIIEe Ba)KHOE MECTO B IO3HAHHH
XAMHH.

B mpaktuke mpenonaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeIHEr0 0011ero 0Opa3oBaHusl, MIPU OMPEACICHUN
COJIEPKATEIbHON XapaKTePUCTHKU IeNiel H3ydeHHs MpeaAMeTa HampaBlIeHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAWIIMOHHO TMPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHAYECKON HAayKd Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAaKTHUECKOM
JESTETFHOCTH YeNIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTypbl. C
METOJMYECKON TOYKM 3pPEHHS TaKOH IMOAXOA K ONPECICHUI0 Leled W3yYeHHS
TpeaMeTa SIBIISICTCS BIIOJIHE OMPAaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHsS TJABHBIMH IIETSIMU HW3YyYCHHUs IpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCS:

o (OpMUpOBaHHME CHUCTEMBl XMMHUYECKHX 3HAHUH Kak BaKHEUIIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JIeKaT KIIFOUEBBIE MOHATHS, (yHIaMEHTATbHBIE 3aKOHBI M TEOPHH XHMUH,
OCBOCHHE sI3bIKa HAYKH, YCBOCHHE W IOHWMAaHHE CYITHOCTU IOCTYITHBIX
0000MIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUI 0 HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKUX pEaKlHi, HEOOXOAMMBIX ISl TNpUOOpeTeHuUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB WM XUMHUYECKUX SBIICHUMH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XUMHUYECKOTO OKCIEPHUMEHTa, COOJIIOJICHUEM TpPaBUI
6e30macHOro 0OpaIleHUs C BEIIECTBAMH.

Hapsiny ¢ stumMm, comepxkaTenbHas XapakTepUCTHKA Ielel U 3a1ad u3ydeHus
npenMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME cpeaHero oduiero oopasopanus. CerogHs B
OpernojaBaHUM  XUMUM B Oojbllel  cTemeHH  OTAaércs  MPEeANoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHOM OpraHU3alliy, BIAJCIOLIET0 He
HAaOOpoM 3HaHUM, a (YHKIMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSMH aKTUBHOTO TMOJyYEHUs 3HAHUI W MPUMEHEHHS] UX B PEaIbHOM KU3HU
JUI peIIeHus] MPaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tpu U3ydYeHHH TMpeaMeTa «XHMHS» JOMHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKWeE IeNIM U 3a7a4uH, KakK:

ajanrtanus 00yJaroIuXcsl K yCIOBHSIM TWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYAHHUUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX



pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILECTBAMU U UX
MIPUMEHECHUEM;

dbopmupoBaHue y OOydYarolMXCS  KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAJIbHOE 3HAYCHUE [Jis1 PA3IUYHBIX BHUIOB
JEeSATENbHOCTU: PELIeHUs Mpo0sieM, MOUCKa, aHaiau3a U o0paboTKH HH(OpMaluy,
HEOOXOIUMBIX [IJIi TPUOOpPETEeHUs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAaHMM XUMHUH, a TakxkKe JJIsI OIEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CrOCOOHOCTEM 00yJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOPETAaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOTI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XHUMHUYECKOTO
IKCTICPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIOOANBHBIX MHpoOseM
PaIMOHAIILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS] YHEPTETUYECKUX PECYPCOB U
COXpaHEHHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHUS K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKXKe NPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOYYEHHBIX 3HAHUW IJIs TPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsSX, CBA3AHHBIX C XUMHUYECKUMHU SIBIICHUSIMHU.

B yuebGHoM mmaHe cpemHero oOmero o0pa3oBaHUS MpPEaMET «XHUMUSI»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
MIPEAMETBI».

OO61iee Ynco 9acoB, OTBEAEHHBIX JUIsI M3YUYCHHUS] XUMHUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefieomio).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE Mo0XkeHUs. CTPYKTYpHBIE POPMYJIIbI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
[IpU HarpeBaHuu (TU1aBjieHrue, 0OYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKMH psia. Meran U 3TaH —
OPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE W XUMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATallid, OKHUCJIEHUS U
IIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJOTUYECKUN psAll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTAIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOIYYEHHE W NMPUMEHEHue. 1omyon:
cocmas, cmpoenue,  uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHOB. ['eHeTHYeckas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIICKAIUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue oprann4ecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. METaHOJN W 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaJIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHUE), MpuMeHeHue. BojopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W  TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAasl peaklMs Ha MHOIOATOMHblIe cnupThl). JleiicTBUE Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

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

Anpnerunasl U kemowvl. Dopmanpaerui, aneTAIBIACTUA:  CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHubpie 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0xkHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ilpumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemrnonosa kak npupoiHbie noauMepbl. CTpoeHHE Kpaxmana U
Henoyio3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKlUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmeau(Il), BzammomercTBHE Kpaxmayia C HOJOM),
IPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MUCXOJHOIO BEIECTBA MIIM IPOJYKTAa PEAKLMM 10 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkalnie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIMLuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTumsl.

benku kak npupoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALUHN, CPEAHAS MOJIEKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
ITOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAJIbHBIE METOAbl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3U.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
OPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

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

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMaeMble, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOT0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsI HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10711 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XUMHHM. 3aKOH COXPAaHEHHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle larenpe.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Ttabnui «llepuoandeckas cucrema xumuueckux siaementos 1. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJIB30BAHUMEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETaJIoB (Ha mpuMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEMIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COCAMHECHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMHYECKUI P HANIPSKEHUM METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB U HX MPEBpAILCHUN:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IIeJIoYel, KaueCTBEHHbIE PEaKI[M1 Ha KATHOHBI METAJLJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaIbl JJIs AJICKTPOHUKH, HaHOMaTepHasbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya0OpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXnpeAMETHBIX  CBS3€M MpU  HM3YyYEHHH  OOIed u
HEOpraHW4YecKor XxuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue eCTECTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (DAKT, THIOTE3a, 3aKOH,
TeOpHUs, aHaJM3, CHUHTe3, KiaccuduKaius, IEepUOJUIYHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOTI, PATMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMBIC, TOTUINBO,
PECypCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa30oBaHus SBISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUINI 6a30BON HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUICKOTO TPa)XJIAaHCKOTO OOIIEeCTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTUYECKON JIeITEIbHOCTH
OOy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEJAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro M 0Oe3omacHOro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0e30macHOro OoOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI 1EHHOCTU TMPaBUI HUHIAUMBHUAYAJbHOTO U  KOJUIEKTHBHOIO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYypEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  y4e€OHO-UCCIEA0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM ©  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3InyHOro pojaa, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3anui COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU 11eJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOUHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHMUYECKUX TPOoOJeM, BIHUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BaHUS JOCTWKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCSAIIUX BpEIl OKpYKaloleh
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS PA3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOM WU COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHenMUKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTAaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W peleHuH MpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOMW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEIICHUHU TJI00AIBHBIX TPOOIeM
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBUI
YCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUS CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yjabTaTbl OCBOCHHA y‘le6HOFO npecamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHbBI MHpaA H CH@HI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CUuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HBI€ I[GﬁCTBPIH (HOSH&B&T@HLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYISTUBHBIC), o0ecreunBaroue dbopmupoBaHue (G yHKIIMOHATBLHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITIOCOOHOCTH o0ydJaromuxcs WCIIO0JIh30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBbIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4EOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W  PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HABaTeJbHBIMH
JeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJHW3UpPOBaTh  MpoOJIEeMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [l KJIacCU(PUKAIMU BEHIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TpPU PEIICHUU Y4YeOHBIX IMO3HABATENBbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJ0B HAyYHOI'O MO3HAHUS BEHIECTB MU XMUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSTEJIBHOIO IUIAHUPOBAHUS W TPOBEACHUSA
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNUBOCTb;



dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBhIBATh 3HAKOBO-CUMBOJHUYECKHE CpEJCTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, PeaM3allui y4eOHOTO MpoeKTa U (GOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIENOBAHUN MyTEM COTJIACOBAHUS IMO3HIIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
NEeSTENbHOCTh, OMpenesss e€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJYYCHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)aroT:

chOpMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHYTass U COKpaIllEHHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPO/ W a30TCOJAEP)KAILUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMaHUs TMPUUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTONIOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, IMOJYYCHUH U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU TMOHITHH,
YCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSITHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHUMHUYECKUX PEaKIHd,
M3rOTaBIMBATh MOJEIN MOJEKYJl OPraHWYeCKHX BEIIECTB JJIs HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpPraHUYECKUX BELIECTB IO HUX COCTaByY U CTPOEHUIO K OIpEAeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbl, KHCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIWICH, AalETUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaNbIerus, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTH]l, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEaKIHUil ¢
UCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH );

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HaYyYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIECIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHbBIC XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJI30BAHUS XUMHUECKOU
OCYJIOH W Ja00opaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBITIOJNHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAaHUYECKUX BEIIECTB IPU HAIrPEBAHUU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHHYEeCKUX
BEIIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHWU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TpaBWJIAaMU TEXHUKH OE€30MAaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OopMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
nHpOpMaILMIO, TMOJIYy4aeMyK H3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUS] M MPEJOTBPALEHUST HX BPEJAHOIO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAS, META/UIMYECKasi, BOJOPOIHA ), KpUCTAIUNIMUECKAs penIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHWUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTE€pPHbIE MPU3HAKUA TOHATHIMA,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS TPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJB30BATh XUMUYECKYI0 CHUMBOJUKY ISt
cocTtaBiieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUH XMMHUUYECKHX  pEaKIuH,
cucreMmarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAsI U3BECTh, MUThEBAS COJ/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKAasi, BOJOPOJIHAS) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKHM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIIpHas,
MOHHAs1, METAJUTMYECKasi), XapaKTep Cpeabl B BOJIHBIX PaCTBOPaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeae€HHOMY KJacCy/TpyIie
COCIMHEHUH (MPOCTHIC BEIIECTBA — METAJIbl 1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIC TUIPOKCHUJIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa Jl.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHoOJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHSATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMWYECKUX JJIEMEHTOB U MX COCAUHECHHUM
0 mepuojiam U rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh  YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHUE T'€HETHYECKOW CBS3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCUPHUIIMPOBATh XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupylolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHECH OKHCJICHHUS AJIEMEHTOB, 00paTHMOCTH
peaKInuy, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPX KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, ITOATBEPIKIAOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PAaClO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEaKIUN TOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OanaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aekcTBus (npuHiui Jle [laTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCE MM O0BEMY OJTHOTO W3 YYAaCTBYIOIIHUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAaHUS XUMHUECKOU
MOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaKXKe IpaBuUjia OOpaIleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oXKEHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE CpeIbl PAacCTBOPOB BEHIECTB C TIOMOIIBI0 YHUBEPCAIHHOTO
WHMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE AKCIEPUMEHTATBHBIX 3a/1ad 10
temaM «Metamibel» U «HemeTannbsl») B COOTBETCTBUU C MpaBUJIIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUid W (POPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONYy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKAaIH, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUsT B OBITY W TPYIOBOM JESITEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHUE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ IIpakTHYyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsI
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XUMHHU
[IpenMeTr opraHuYeCKON XUMUU.
1.1 Teopust cTpoeHUsI OpraHUYECKUX 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHeHuit A. M. bytneposa
Hroro no pazneny 3
Paspen 2. Yriesogopoabl
[Ipene € YriIeBOJA0POAbl —
2.1 PEACIIBHRIC YIICBOAOPOH! 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaHbI
HenpenenbHbie yrieBo10POIbL:
2.2 pedt YHICBOAIOPOAL 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
QJIKeHbI, AJIKQ/IMEHBI, ATKIUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
IT
2.4 PHPOIHEIE HETOHHHIH 3 https://resh.edu.ru/subject/lesson/6148/start/ 170461/
yIJeBOIOPOIOB U UX IepepaboTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Crnuptsl. Genou 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
Anbaerunbsl. KapOOHOBBIE KUCITOTHI.
3.2 e p 7 1 https://resh.edu.ru/subject/lesson/4776/start/ 150604/
CrnoxHble 3¢upbl
3.3 Yrnesoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ IIpakTHYyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema .
1.1 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
Crpoenue BeniectBa. MHOTOOOpasue )
1.2 4 https://resh.edu.ru/subject/lesson/5581/start/151081/
BEIIECTB
1.3 XHWMHYECKUE PEAKIIUN 6 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 MeTtamnst 6 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemerannsr 9 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
CBs3b HEOPraHUYECKUX U .
2.3 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OPraHM4YeCKUX BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 3
ITPOIT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

IIpakTHYyeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHME, Pa3BUTHE U
3Ha4YCHHE

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopust CTpOEHUSI OPraHUYECKUX
coeqnHenuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU

https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpencraBnenue o Kiaccuuxanuu
OpraHMYECKUX BEIECTB.
Homenknarypa (cucremMaruueckasi) u
TpPUBHUAJIbHBIC HA3BAHUS
OpraHMYECKUX BEILECTB

https://resh.edu.ru/subject/lesson/6149/start/170388/

AnKaHBI: cOCTaB U CTPOCHUE,
TOMOJIOTHYECKUI paa

https://resh.edu.ru/subject/lesson/6151/start/149993/

MertaH u 3TaH — OpocTeuIme
MIPE/ICTAaBUTENH aJTKaHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBaA

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUJIEH U IPOMUJIEH — MPOCTEHIINe
MPEACTABUTENHN AIIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

[Ipaktuyeckas padora Ne 1.
«[Tonyuenue aTUICHA U U3yUEHUE €TO
CBOMCTB»




Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. [lonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKHUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHICCKHUIA PSiL.
AneruiieH — npocTeimumi
MIPEJICTAaBUTENb ATKHHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKIuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

13

['eneTnveckas CBsI3b YraeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM
KjaccaM

14

[IpupoiHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: TPUPOTHBIH ra3 u
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[TpupoHBIE HCTOUHUKHU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

[IpupoiHBIE HICTOUHUKHU
YTJIEBOJOPOOB: IPUPOAHBIN Ia3 U
MOIMyTHbIE He(TSHbIE ra3bl, HEPTH U
MPOIYKTHI €€ nmepepaboTKH

https://resh.edu.ru/subject/lesson/6148/start/170461/

17

Hpe}:[eJ'ILHLIe OHOATOMHBIC CIIMPTHI:
MCTaHOJI U OTaHOJI. BO,Z[OpO,[[HaH

https://resh.edu.ru/subject/lesson/4769/start/150550/




CBA3b

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

https://resh.edu.ru/subject/lesson/4769/start/150550/

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

Anbnerunpl: popMaibaerua u
areragbIerua. AeToH

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OHOOCHOBHBIE TIPE/ICTbHBIC
Kap6OHOBBIe KHUCJIOTHI: MypaBI)I/IHaSI n
YKCyCHas

22

[IpakTnueckas padora Ne 2.
«CBONiCTBa pacTBOpa YKCYCHOMU
KHCJIOTBI»

23

CreapuHOBast U OJICMHOBAsI KHCIIOTHI,
KaK MPECTaBUTENN BBICIITNX
KapOOHOBBIX KHCIIOT

https://resh.edu.ru/subject/lesson/5952/start/150631/

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
JNEUCTBUE

25

CrnosxHble 3(pUpbl KaK TPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ 'uaponus
CJIOXHBIX 3(UpOB

26

XKupsl: runponan3, npuMeHeHue,
OuonoruYecKas poJib KUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

VYrneBospl: cocTaB, KiaccuuKarus.
Baxwuelmue npeacTaBuTeNu:
TII0K03a, PPyKTO3a, caxapo3a

https://resh.edu.ru/subject/lesson/6150/start/150687/




Kpaxman u nemnonosa kak

28 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
MIPUPOJIHBIE TTOJUMEPBI
Kpaxman u nemronosa kak .

29 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
MIPUPOIHBIE TIOJUMEPHI

30 AMUHEBI: METWUJIAMUH U aHUJINH 1
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OpraHuYeCcKue COCIUHEHUS, UX 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
onosornuyeckoe 3Hauenue. Ilenrumsr
benku xak npupoaHbIe .

32 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
BBICOKOMOJICKYJISIPHBIE COETMHEHUSI
OCHOBHBIE TTOHITUSA XUMHUHU )

33 . 1 https://resh.edu.ru/subject/lesson/6296/start/212589/
BBICOKOMOJICKYJISIPHBIX COSMHEHUI
OCHOBHBIE METOBLI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://resh.edu.ru/subject/lesson/6095/start/150823/
[lmactmaccel, kKaydyyKkd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | IIpakTtuHyeck
0 ue padboThl

JJeKTpoHHbIe NM(POBHIe 00pa3oBaTebHbIE PecypChl

XUMUYECKUH JIEMEHT.
AToM. DieKTpoHHAas
KOH(uUrypaust aToMoB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Tepuonnueckuii 3aKOH
u [lepronnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa, UX CBA3b
C COBPEMEHHOM
TEOpUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH
H3MEHEHUS CBOMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COEIUHEHUH I10
TpyIIaM U eproam.
3HayeHHe
MIePUOANIECKOTO
3aKOHA M CUCTEMBI
XUMHYECKUX
anemeHTOB J[.1.
MenjeneeBa B
Pa3BUTUHU HAYKU




CrpoeHue BeniecTsa.
XHUMHUecKas CBSI3b, €€
BH/IbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBSI3H.
Bonoponnas cBsa3b

https://resh.edu.ru/subject/lesson/558 1/start/151081/

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHO
cth. CTernenn
okucineHus. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

https://resh.edu.ru/subject/lesson/6332/start/151021/

Ilonsatue o
JTUCTIEPCHBIX
cucremMax. VIcTHHHEIE
M KOJIJIOUIHBIE
pacTBopbl. MaccoBas
JIOJIS BEIIECTBA B
pacTBope

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
COEIUHEHUN.
I'eneTnueckas CBSI3b
HEOPraHMYECKUX
BEIIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukarus

https://resh.edu.ru/subject/lesson/4938/start/151107/




XUMHUYECKUX PEaKLINil
B HEOPraHUYECKOU U
OPraHU4eCKO XUMHUH.
3aKOH COXpaHEHUs
MAacChl BEIIECTB; 3aKOH
COXpaHEHUS U
MPEBPALLECHUS SHEPTUU
MPU XUMHUYECKUX
peaKuusx

CKOpoOCTb peaxIui.
OO6paTumble peakiuu.
XHAMHYECKOE
paBHOBecHe

https://resh.edu.ru/subject/lesson/2103/start/

10

[IpakTrueckas padota
No 1. «Bnusgnue
pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMHUYECKOHN peakinm»

11

DIEeKTPOTUTHIECKAs
JIACCOILIHAIINS.
Ilonatue o
BOJIOPOJHOM
nokazareie (pH)
pactBopa. Peakmuu
HOHHOI'0 OOMeHa.
I'mpponus
OpraHUYECKUX U
HEOPraHUUYECKUX
BCIIICCTB

https://resh.edu.ru/subject/lesson/1518/start/




12

OKHUCIIHTEIBLHO-
BOCCTAHOBHUTEJILHBIC
peakuuu. [lonstre 06
AEKTPOJIN3E
pacIuiaBoB U
pacTBOPOB COJIEH

13

OKHUCIIMTEIBHO-
BOCCTAHOBHUTEJIHHBIE
peakuuu. [lonstre 06
AIIEKTPOJTH3E
pacIuiaBoB 1
pacTBOPOB COJIeH

14

Metamisl, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME XMMHYECKUX
anemenToB 1. 1.
Meupeneesa u
0COOEHHOCTH
CTPOCHHSI aTOMOB.
OO6mume puznueckune
CBOJMCTBA METAJIJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CruiaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUI
pAl HAPSIKEHUM
METaJJIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/https://resh.edu.ru/subject/lesson/352

3/start/151161/

16

XUMHYECKHE CBOUCTBA
BOKHEHIIINX METAJUIOB
(HaTpuii, Kanuu,

https://resh.edu.ru/subject/lesson/58 14/start/151239/




KaJIpIIMi, MarHui,
ATIOMHUHMIT) U UX
COCJIMHECHU I

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJI U UX
COoeIUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XUMHYECKHE CBOUCTBA
IIMHKA, JKeJIe3a U UX
COeIUHEHUN

https://resh.edu.ru/subject/lesson/58 14/start/151239/

19

[IpakTnueckas pabora
No 2. "Pemntenne
AKCIIEPUMEHTAITbHBIX
3aJ1a4 10 TeEMeE
«MeTtamie»"

20

Hemerannsl, ux
MOJIOJKEHUE B
[Tepuoauueckoit
CHCTEME XMMHYECKUX
anemenToB 1. 1.
Meupeneesa u
0COOEHHOCTH
CTPOCHHS aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

duznyecKue cBOicTBa
HEMETaJJIOB.
AnnoTponus
HEMeTaJIoB (Ha
puMepe KUCIOPO/Ia,
cepsl, pocopa u
yriepoja)

https://resh.edu.ru/subject/lesson/5939/start/151320/




22

XUMHUYECKUE CBOUCTBA
rajJjioreHoOB, CEPhI U UX
COeIUHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

23

XUMHYECKUE CBOUCTBA
a3ota, Gocdopa u ux
COoeIUHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

24

XUMHYECKHE CBOUCTBA
yriiepoja, KpeMHUS U
UX COEIUHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

25

[Ipumenenne
BaXXHEHTITIX
HEMETAJJIOB B UX
COCAUHCHHI

26

Brruncienus no
YPaBHEHUSAM
XUMHUYECKUX PeaKIHil
1 TEPMOXUMHYECKHUE
pacy€Thl

27

[IpakTrueckas padota
Ne 3. «Pemienue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"Hemertananl"»

28

HeOpFaHI/I‘-ICCKI/IC u
OPraHn4cCKue
KHUCJIOTHEI.
HeOpFaHI/I‘-ICCKI/IC u
OpraHn4eCcKuc
OCHOBaHUsA




29

Heoprannueckue u
OpraHUYeCcKue
KHCIIOTHI.
Heopraunueckue n
OpraHUYeCcKUe
OCHOBaHUS

30

AmpoTepHbie
HEOpPraHWYeCKue u
OpraHu4ecKne
COCIUHCHHS.
I'enermueckas CBA3b
HEOpPraHUYECKUX U
OPraHN4YeCKUX
BEIIECTB

https://resh.edu.ru/subject/lesson/4960/start/151374/

31

Ponb xumnu B
oOecreueHUHN
9KOJIOTHYECKOH,
SHEPreTUYECKON 1
MHUIIEBON
0e30I1aCHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBnenus 06
00X HAYIHBIX
MPUHIIMIIAX
IIPOMBIIILJICHHOTO
MOJTy4eHUs
BaKHEHIIINX BEIIECTB

https://resh.edu.ru/subject/lesson/3514/start/151429/

33

Yenosek B MUpe
BEILIECTB U

https://resh.edu.ru/subject/lesson/3514/start/151429/




MaTepUajoB

34

XuUMHUS U 3I0pOBbE
YeJI0BEKa

https://resh.edu.ru/subject/lesson/4823/start/150933/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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