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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEeNbHONM MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnoiaBaHus
yuyeOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIO)keHMH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
O®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oO1ielt cTpareruy 00y4yeHusi, BOCIUTAHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
colepKaHusl, pPe3yabTaToB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XUMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreoOpazoBaTeIbHON  OpraHu3alluy, SIBISIETCST HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOTr0 O00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHUsl CpelCTBaMU y4eOHOTro
npeaMera «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
IporpaMMe 1O XUMUU C Y4E€TOM CHenuPuKd HAyKd XUMUHU, €€ 3HaueHUs B
NO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TaKXke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero obmero oopa3zoBanus B Poccuiickoit denepanum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla M >KU3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XHMHUS KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBHM ¢ OOmMMH UEISIMH W TMPUHIMIIAMU CPEIHETO OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU M0 HEOPTAHMYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 00IIer XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU WU3YyYECHHUH
npenMera O00eCleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHUS BCETO MHOTI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuajga u oOyClOBIeHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHECHUN, a TaKXKEe Ha YpPOBHE CTEPEOXHUMHUYECKUX U  DJIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHudeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHMs IMEpBOHAYATLHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall W (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3UIUH,
riyoxe TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHYECKUX PEAKIHUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTAX MpOTeKaHus AomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOU
JESTENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATHh UH(POPMAIUIO U
OpUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAaHWM, PEIICHUS WHTE/UICKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npeamMera  «XUMHS» ~ JTaHHOTO  ypPOBHS  WM3Y4Y€HUS  OPUCHTHPOBAHO  Ha
dopMupoBaHue y 0O0Yy4YarOIIUXCS MUPOBO33PEHYECKON OCHOBBI JUIsI TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUalbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUNA NyTEM OKCIEpPUMEHTa W
pEelIeHHs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTUM U MaTEpHUaJIOB.

B nmnane pemenuss 3amad  BOCIHMTAHUS, Pa3BUTUS W COIHMAIM3AIUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (GopmMupoBaHue
VHUBEPCAIBHBIX y4YeOHBIX JACHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHHs MpoOjieM, TMOWCKa, aHaliu3a W
00paboTku MHGOPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITA TPAKTUIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPETHETO OOIIEro oOpa3oBaHus, MPH ONPEIACICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU ILeJed HW3Y4YeHHsl MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C



METOIMYECKOM TOUYKHM 3PEHMS] TaKOM MOAXOJ K ONPENEICHUI0 Leleil M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3YYEHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsItOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUN Kak  BakHEHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHUU,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 NTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOr0 OOpaIeHUs ¢ BEIIECTBAMH.

Hapsny ¢ atuMm, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydeHuUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XMMUU B OoJblIed  cTemeHu OTHAETCS  MpEeAnoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CoOjepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAOOpoM 3HaHUMW, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYEHUS 3HAHWM U MPUMEHEHHS WX B PEATbHOU KU3HU
JUTSL pEeUICHUS! TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ STUM mnpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajanTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOmIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAUYEHUE MJIsI Pa3IUYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YE€JIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIIMXCS aCCOIMATUBHOTO U JIOTUUECKOTO
MBIIUICHHS, HAOTI0aTEeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYawIuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIOO0AIBHBIX MpoOiieM
palMOHAJILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYCCKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OINbITA
UCIIOJIb30BAHMS TOJYYCHHBIX 3HAHUW JJII NPUHATHS TPAMOTHBIX PpCEHICHUN B
CUTYaIUSIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpeaMeT «XHUMUSI»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-Hay4HbIE
IPEeIMETH.

OO61iee 4ncno 4acoB, OTBEAEHHBIX ISl M3YYCHHUS] XMMUH, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefeomio).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omonorus, u3oMepusi. XHUMHUYECKas CBsA3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHepUMEHTAIbHbBIE METOAbl HM3YyYEeHMsI BEIIECTB M MX IPEBPAILCHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
[pU HarpeBaHuu (TU1aBlieHHue, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (U3MUECKHEe M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAllUd, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJOTUYECKUN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHME, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTmMyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaluTU4yecKui), mnuposin3. IlpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

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

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pPEakiuu C aKTHUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHE CBOMCTBAa (B3aUMOJACKHCTBHE CO IIEJIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

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

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOWMCTBa (B3aMMOJEHCTBHUE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP IITIOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEaKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaerngoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcugom wmenau(ll), BzammomercTBHE Kpaxmalia C HOJIOM),
IpOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Bbrluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IIPOAYKTA PEaKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTcoznepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuuuHAa). bronorunueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypalysl, KaueCTBEHHbIE PeaKuy Ha OENKH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M UX IPEBpAILECHMIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPH3ALNN, CPEIHAS MOJIECKYIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIHBIE METO/Abl HM3YyYEHHs BEIIECTB M HMX NPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
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 1{UKIIA.

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

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOMAbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

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

11 KIJACC

OBIIAA N 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 MEPBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4deckux 3neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NePUOIMYECKOTO 3aKOHA B Pa3BUTUM HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbeiil). BopopoaHnast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

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

Xumuueckass  peakuus. Krnaccudukanmss — XuMUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHUIA:
neMoHcTparusa Taonmi «llepuoanyueckas cucremMa XuMuU4deckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHTtoB JI. M. MeHnueneeBa U 0COOCHHOCTH CTPOSHHS aTOMOB.
du3nYecKue CBOMCTBA HEMETANIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEMIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KUCTIOT, BOIOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUI.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cpoiicTBa MetaiyioB. CIiiaBbl METAJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

O6mue cnocoObl moiayyeHus: MetauioB. [IpuMeHeHne MeTamnioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaICHHUIA:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHUJIA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thel 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 BEHIECTB W MATECPUAIOB: BaXXHEUIIHE CTPOUTEIIBLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya00peHus.

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

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YecKor XxuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TeOpHs, aHaJlM3, CHUHTe3, KilaccuduKalus, IEepUOJIUIYHOCTh, HaOIIOJACHUE,
AKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
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, TOILIUBO,
PECypCHI.

TexHoMOTUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
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
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOCHHMS MpenMeTra «XUMHUS» Ha YpOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa¥KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTUBAIIMH K 00yUCHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUECKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH IETOCTHOU
CUCTEME XMMHUUYECKOro 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
IIEJI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» HOCTUTAIOTCA B
€ANHCTBE Y4YE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPa)XKJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECcCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JaromMXCs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOICHUHM, KPOMOTJIMBBIX OKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHaau3e MHQpOpMAIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHnsT TpaBmwiI 0e30MacHOro oOpalieHusi C BEMIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHMMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YyMoTpeOneHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIAOBOM JIeSITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHM IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUYN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO THPOTHUBOCTOSITH HJIEOJOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexXaEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU TSI COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIICHHOCTH W BaXHOM pOJIU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPr€TUYECKOM, MUIIEBON U
AKOJIOTUYECKO 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUU
VCHENIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaIM3a U OOBSCHEHUS ABJIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpobyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKON AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTMBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo Tmpeamera «XuMUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PEHUS oOydJaronuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIIHNE
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUs, SBJIICHHE,
IpoIecc, CUCTeMa, Hay4HbIN (DaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIE ICHCTBUS (TMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIMAIBLHOW KOMITETEHITUN 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHMS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
Y4EOHBIMH  TIO3HABAaTEIbHBIMM, KOMMYHUKATUBHBIMH ¥  PEryJISTUBHBIMU
JNICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LEAMU;

HCHOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKJeHHUS (MUHAYKTUBHBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpPMYITHUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM  TPOSKTHOMU
NEATENIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY
[IOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, INPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MOMyJsipHAsT JUTEpAaTypa XUMHUYECKOTO COJCP)KAHMs, CIPABOYHBIE MOCOOWS,
pecypcel MIHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEJICTABJIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManUK, HEOOXOAUMOM ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
OIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaliu (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 MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIbHO BBITIOJTHCHHS TIPEJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJNbTaTOB I0O3HABATEIbHON JEATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peaiu3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3HIMIA B
X071 00CYXJIeHHUSI © 0OOMEHA MHEHUSIMH.

OBi1aieHUe YHUBEPCATBHBIMH PeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenessis €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOPUTM JEHUCTBUH TNpH
BBIMIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyueckass XHMHS»
OTpa)aroT:

chOpMHUPOBAHHOCTh  MPEACTABICHUM 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
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAsS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACTIOPO/ W a30TCOJAEP)KAILUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
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 TMOHMMAaHUs TMPUYUHHOCTH 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 YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHH,
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, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHMMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpPraHUYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUWHEHHS), J1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUSI OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, eJITI0a03a, TIUIHH);

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



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

cOPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTH]l, MypaBbHHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NUPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WA MPOAYKTOB PEAKITUH );

chOpMUPOBAHHOCTh YMEHHMH BJAJETh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMbBIX B XUMHUU IIPU U3YUEHUU BELIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JeHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BATh CUCTEMHbIE XUMHUYECKUE 3HAHUS JJIA MPUHITUS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMH U HUX
IPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyfoi U 1abopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITOJHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTAHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpW HArpeBaHWM, I[BETHBIC pPEaKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU W J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OopMyJIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHopMmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT Ha mpumepax CrocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOyYarolUXCs: YMEHHE HCIOJb30BaTh
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-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKHI 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMU, XUMHUUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHWS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEepHbIE MNPHU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUMN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BEIIECTB M  YPaBHEHUHW XHMMHUUYECKHX  PpEaKIHil,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAENATh BaJCHTHOCTh M CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTIMYECKON PEETKH KOHKPETHOI'O BelllecTBa (aTOMHasi, MOJEKYJspHasd,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBAaTh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa /I.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MeHneneeBa, HUCHOJIb3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpeneena;

chOpMHPOBAaHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHUYECKUMH
BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIAaCCU(PHUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKiny, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISITH YPaBHEHUS DPEAKIUN Pa3TMIHBIX
THUIIOB, TOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUU;

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

c(OpPMHPOBAHHOCTh YMECHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCCHI
BEIIECTB, PEBPALIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAaHUS XUMHUECKOU
OoCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJIHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3oXKEHUE MEPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpeabl PACTBOPOB BEIIECTB C IOMOIIbIO  YHHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peakivy,
peaknuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTATBHBIX 3a/ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaAHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsI M OKPYXAIOIIEW MPUPOJHON Cpellbl, OCO3HABATh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YyYaroIIMUXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Pa3nesn 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
N http://school-
1.1 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3 .
collection.edu.ru
M. bytnepoBa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHble yraeBoaOpOAbI — AJKAHBI 2 httpaffshool:
' e T AOPOs collection.edu.ru
29 HenpenenbHbie yriaeBoIOPOIbl: aJKEHBI, 6 1 http://school-
) AJIKaJIME€HbI, aJIKUHBI collection.edu.ru
2.3 ApomaTu4ecKue yrieBo0poabl 2 hulp:/chool
) P r AOPOA collection.edu.ru
24 [IpupoiHbIE UCTOYHUKH YTJIEBOJOPOJIOB U 3 1 http://school-
' ux nepepaboTka collection.edu.ru
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
http://school-
3.1 Cruptsl. DeHon 3 .
collection.edu.ru
39 Anpneruapl. KapOoHOBBIE KMCTOTHI. 7 1 http://school-
' CroxHbie 3QUPBI collection.edu.ru




3.3 VrieBoabl 3 1 http://s.chool-
collection.edu.ru

Hroro no pazgeny 13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHeHUs1

4.1 AMUHBI. AMHHOKACIIOTHL. beku 3 e ://S.C hool
collection.edu.ru

Hroro no pazgeny 3

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 bty ://S.C ool-
collection.edu.ru

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m

KoaudecTBo 4acoB

DJIeKTpPOHHbIe (LN (POBbHIE)

Kourpoububie | IIpakTHyeckue
MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. Ilepuonnueckuit ) o
https://infourok.ru http://himiya-
3akoH u [lepuoanueckas cucrema )
1.1 u 3 video.com/
XUMHYeCKuX demenToB J[. 1. ) .
https://interneturok.ru/chemistry/
MenneneeBa
https://infourok.ru http://himiya-
Crpoenue Bemectsa. MHOTOOOpa3ue )
1.2 p p 4 video.com/
BEIIECTB ) .
m https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 video.com/
https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
Hroro no pazneny 13 video.com/
https://interneturok.ru/chemistry/
Pasznen 2. Heoprannueckasi Xumusi
https://infourok.ru http://himiya-
2.1 MeTtanisl 6 1 video.com/
https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
2.2 HewmeTraimsl 9 1 1 video.com/
https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX -
2.3 2 video.com/

BCIICCTB

https://interneturok.ru/chemistry/




https://infourok.ru http://himiya-

Hroro no paszneny 17 video.com/
https://interneturok.ru/chemistry/
Paznea 3. XumMusd u :KM3HL
https://infourok.ru http://himiya-
3.1 XUMHS U )KU3Hb 4 video.com/
https://interneturok.ru/chemistry/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bceero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
http://school-
| [Ipeamer opraHn4eckod XUMHH, €€ | collection.edu.ru
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE http://chemistry-
chemists.com/Libraries.
http://school-
Teopust CTpOEHUSI OPraHUYECKUX -
) 5 A M. B .. 1 collection.edu.ru
coequHeHn A. M. JIepoBa, €€ .
g yHIeposa, http://chemistry-
OCHOBHBIC HHONOKCHHA chemists.com/Libraries.
[IpencraBnenue o KIaccuPpuKaUm http://school-
3 Ooprann4eckux BemectB. Homenkmarypa 1 collection.edu.ru
(cuctemaruyeckas) U TPUBHAJIbHBIC http://chemistry-
Ha3BaHMS OPTAHUYECKHUX BELIECTB chemists.com/Libraries.
http://school-
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 collection.edu.ru
TOMOJIOTHYECKHUH PsI http://chemistry-
chemists.com/Libraries.
http://school-
5 Mertan u 3TaH — npocTeuIme | collection.edu.ru
MPEACTABUTEIN AJIKAHOB http://chemistry-
chemists.com/Libraries.
http://school-
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 collection.edu.ru
http://chemistry-




chemists.com/Libraries.

OTUieH U NPOINUIEH — MpocTeiine

http://school-
collection.edu.ru

7 ;

MPEACTABUTEIIN AJIKEHOB http://chemistry-
chemists.com/Libraries.
http://school-

2 [IpaxTnueckas pabora Ne 1. «Ilomydenue collection.edu.ru
ATUJICHA U U3YYEHUE €r0 CBOKCTBY http://chemistry-

chemists.com/Libraries.
http://school-
Ankaaguensl. byraguen-1,3 u -

9 6 13,10 collection.edu.ru

MeTuaoyTagueH-1,3. Ilonydenue .

yran ’ ya http://chemistry-
CAHTETHYECKOTO KayqyKa U PE3UHBI chemists.com/Libraries.
AJIKHHBI: COCTaB ¥ 0COOEHHOCTH http://school-

10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. collection.edu.ru
ALlETHIIEH — MPOCTEUIIHIA http://chemistry-
HpeCTaBUTENb ATKHHOB chemists.com/Libraries.

http://school-

1 Brrunciienus no ypaBHEHHIO XUMHUYECKOU collection.edu.ru
peakuuu http://chemistry-

chemists.com/Libraries.
http://school-

12 ApeHbl: 6eH301 U Tonyo. TOKCHYHOCTh collection.edu.ru
apeHoB http://chemistry-

chemists.com/Libraries.
http://school-

13 ['enernueckas cBs3b yrieBOJA0POIOB, collection.edu.ru
MPUHAJISKAINX K PA3JIUYHBIM KJIaccam http://chemistry-

chemists.com/Libraries.

14 IIpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB: http://school-




MPUPOIHBIN ra3 U MOMYTHHIE HE(TIHbIC
ras3bl, HepTh ¥ IPOIYKTHI €€ epepaboTKu

collection.edu.ru
http://chemistry-

chemists.com/Libraries.

15

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:
MPUPOIHBIN ra3 U MOIYTHBIE HEPTSIHBIE

http://school-
collection.edu.ru

.. http://chemistry-
ra3bl, He()Th U TIPOIYKTHI €€ repepaboTKu chemists.com/Libraries.
16 KontponsHas pabota no paszaeny collection.edu.ru
«YTIeBo10pOabD) http://chemistry-
chemists.com/Libraries.
17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI: collection.edu.ru
METaHOJ 1 3TaHoJI. BogopoaHas cBs3b http://chemistry-
chemists.com/Libraries.
http://school-
MHOroaTroMHbI€ CIUPTHI: STUIICHTIIUKOJIb collection.edu.ru
18 U TJIMLEPUH http://chemistry-
chemists.com/Libraries.
. http://school-
@DEHOJI: CTPOEHUE MOJICKYJIbI, .
. collection.edu.ru
19 (uznyecKkue 1 XuMUYEeCKHE CBOWCTBA, http://chemistry-
TpUMCHCHHIE chemists.com/Libraries.
http://school-
20 Anpaerunbl: GopManbaeTu U collection.edu.ru
areTanbIerua. AueToH http://chemistry-
chemists.com/Libraries.
OIHOOCHOBHBIE MTPE/IECTbHbBIE mILhOOI_
collection.edu.ru
21 KapOOHOBBIE KHCIOTHI: MypaBbHHAS U

yKCyCHast

http://chemistry-

chemists.com/Libraries.




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

http://school-

22 . )
pacTBopa YKCYCHOU KUCIIOTBI» collection.edu.ru
http://school-
CreapuHoOBas ¥ OJICMHOBAsI KUCIIOTHI, KaKk -
73 6 collection.edu.ru
IPEICTAaBUTEIIN BBICHINX KapOOHOBBIX )
pea P http://chemistry-
Kneaot chemists.com/Libraries.
http://school-
24 MBpl11a Kak cOJIM BBICIIUX KapOOHOBBIX collection.edu.ru
KHCJIOT, NX MOIOIIIee JIeliCTBIE http://chemistry-
chemists.com/Libraries.
http://school-
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC -
75 6 I collection.edu.ru
KapOOHOBEBIX KUCIOT. I mapoamn3 .
p p http://chemistry-
JKHBIX YOUPOB . . .
cio d¢upo chemists.com/Libraries.
http://school-
26 Kupsl: ruiposin3, npuMeHeHue, collection.edu.ru
Ouosoruueckas poJib KUpPOB http://chemistry-
chemists.com/Libraries.
http://school-
VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI. -
7 B N collection.edu.ru
aKHEUIINE MIPEACTaBUTEIN : TIFOKO3a. )
pel > http://chemistry-
bpyxrosa, caxaposa chemists.com/Libraries.
http://school-
73 Kpaxman u nemirono3a Kak NpupoIHbIe collection.edu.ru
TOJIUMEPHI http://chemistry-
chemists.com/Libraries.
http://school-
KonTtponsHas pabota no pasaeny -
collection.edu.ru
29 «Kucnopozcoepxaiiyue OpraHiyecKue

COCAUHCHUA»

http://chemistry-

chemists.com/Libraries.




http://school-
collection.edu.ru

30 AMWHBI; METWJIAMUAH U aHUJINH 1 )
http://chemistry-
chemists.com/Libraries.
http://school-

AMUHOKHUCIIOTHI KaK aM(pOTepHBIS -
31 1 collection.edu.ru
OpraHu4YeCKHe COCANHCHUS, X )
6p o i’[ http://chemistry-
HOJIOTUYECKOE 3HaueHue. llenTuasl chemists.com/Libraries.
http://school-

3 benku xak npupoaHbIe | collection.edu.ru

BBICOKOMOJIEKYJIIPHBIE COEIUHEHUSA http://chemistry-
chemists.com/Libraries.
http://school-

33 OCHOBHBIE TIOHATHUA XUMUUA 1 collection.edu.ru

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN http://chemistry-
chemists.com/Libraries.
http://school-

OCHOBHBIE METOILI CHHTE3A -

34 . 1 collection.edu.ru

BBICOKOMOJIEKYJIIPHBIX COEINHCHUI. )

0 yoAp o http://chemistry-

JTaCTMACCHhI, KAyYyKH, BOJIOKHA chemists. com/Libraries.
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoThI
http://chemistry-
XUMHUYECKUH dIIEMEHT. ATOM. chemists.com/Libraries.
1 DneKTpoHHas KOHPUTyparust 1 https://infourok.ru http://himiya-
aTOMOB video.com/
https://interneturok.ru/chemistry/
[Tepuonnueckuii 3aKOH U
Ilepnoauueckas cucrema ) o
https://infourok.ru http://himiya-
XUMHUYeCcKnX deMeHToB J1. 1. .
2 M 1 video.com/
CHJIeJIeeBa, UX CBA3b C . .
a > N https://interneturok.ru/chemistry/
COBPEMEHHOMW TEOPHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI
CBOMICTB XUMHYECKHUX DJIEMEHTOB U
UX COEJIMHEHUH 110 TPYyIIIaM 1 https://infourok.ru http://himiya-
3 nepuojiaM. 3HauYCHHUE 1 video.com/
TIEPUOJIUUECKOTO 3aKOHA U CUCTEMBI https://interneturok.ru/chemistry/
XHMHUYECKHX 3JIeMEHTOB J[.1.
MenpneneeBa B pa3BUTHUH HAyKU
CrpoeHue BelecTBa. XUMUYECKast ) o
. https://infourok.ru http://himiya-
CBSI3b, €€ BUJIbI; MEXaHU3MBbI 3
4 5 . 1 video.com/
00pa3oBaHUs KOBAJIECHTHOM CBSI3H. ) .
p https://interneturok.ru/chemistry/
Bopoponnas cBs3b
5 BanentHOCTE. 1 https://infourok.ru http://himiya-
DneKTpooTpULaTesIbHOCTh. CTEneHb video.com/




okuciienud. BemecrtBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

https://interneturok.ru/chemistry/

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOUJHBIC

https://infourok.ru http://himiya-

6 video.com/

pactBopel. Maccosast o1 https://interneturok.ru/chemistry/

BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIaTypa

HEOPraHUYECKUX COCANHEHUMN. https://infourok.ru http://himiya-
7 I'enetmueckas CBI3b video.com/

HEOPraHWY€eCKUX BELIECTB, https://interneturok.ru/chemistry/

Pa3IMYHBIX KJIACCOB

Knaccudukanus xumuaecknx

peaKkuuii B HEOPraHUYECKOU U

. https://infourok.ru http://himiya-

OPraHN4ecKO XUMHUH. 3aKOH )
8 video.com/

COXPAHCHMA MACCRI BCILCCTB, 3AKOH https://interneturok.ru/chemistry/

COXPaHEHUA U TTPEBPAICHUS

SHEPTUU MPU XUMHAYECKUX PEAKIUAX

CkopocTs peaxmum. OGpaTAMER thps://infourok.ru http://himiya-
9 video.com/

peakii. XMMUYECKOE paBHOBECHE https://interneturok.ru/chemistry/

[IpakTuueckas pabora Ne 1. https://infourok.ru http://himiya-
10 «BnusHue pa3auvHbIX (GAaKTOPOB Ha video.com/

CKOPOCTh XUMHUUYECKOU peakium» https://interneturok.ru/chemistry/

DJIEKTPOJIMTUYECKAS AUCCOIUALIMS.

[TonsiTHE O BOOOPOIHOM IOKA3aTEINE https://infourok.ru http://himiya-
11 (pH) pactBopa. Peakuuu noHHOTO video.com/

oOMeHa. FI/II[pOJ'H/IB OPraHN4YCCKUuXx U
HCOPraHNYCCKUX BCIICCTB

https://interneturok.ru/chemistry/




OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

https://infourok.ru http://himiya-

12 peakuuu. [lonsitie 06 anexTponmse video.com/
pacIIaBoOB U PaCTBOPOB COJIEU https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
KoHTponsHas padorta 1o pasaeny .
13 video.com/
«Teopernyeckre OCHOBbI XUMHUU» ) .
https://interneturok.ru/chemistry/
Mertaimiel, UX MOJIOKEHUE B
[Tepnoaunueckoii cucreme ) o
https://infourok.ru http://himiya-
XUMUYeCKnX dyeMeHToB J1. 1. .
14 M 5 video.com/
eHjieseeBa 1 0COOEHHOCTHU - .
! https://interneturok.ru/chemistry/
cTpoeHus atToMoB. O0mIne
(uznueckue cBOcTBa METaNIOB
CIutaBbl METAJUIOB. https://infourok.ru http://himiya-
15 DIEKTPOXUMHUICCKUN PSIIT video.com/
HAINPSKEHUI METAIIOB https://interneturok.ru/chemistry/
XHWMHUYECKUE CBOMCTBA BAKHEUILINX ] o
. . o https://infourok.ru http://himiya-
METaJUIOB (HATPUH, KaJTui, KaJabIUui, -
16 . ) video.com/
MAar"ui, aafoMUHUN) 1 UX . .
» https://interneturok.ru/chemistry/
COETMHEHNH
. https://infourok.ru http://himiya-
XUMHUYECKUE CBOMCTBA XpoMa, MeIx -
17 . video.com/
1 UX COeTUHEHUHN . .
a https://interneturok.ru/chemistry/
. https://infourok.ru http://himiya-
XuMHudecKre CBOMCTBA IIMHKA, :
18 N video.com/
JKeJie3a M UX COeIUHEHUH ) .
A https://interneturok.ru/chemistry/
[IpakTueckas paborta Ne 2. https://infourok.ru http://himiya-
19 "Pemenne 3kcriepuMEHTAIBHBIX video.com/
3aga4 no teMe «MeTtaisl»" https://interneturok.ru/chemistry/
20 Hemertannsl, UX MOJI0KEHUE B https://infourok.ru http://himiya-




IIepuoauueckoii cucreme
XUMUYeCcKnX dneMeHToB J1. Y.
MeHneneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

video.com/
https://interneturok.ru/chemistry/

dusznueckue cCBOMCTBAa HEMETAILJIOB.

AnnoTponus HEeMeTauIoB (Ha

https://infourok.ru http://himiya-

21 video.com/
puMepe KUCIOPOaa, CEPEI ) .
p p poZa, Cepel, https://interneturok.ru/chemistry/
dbocdopa u yrieponaa)
XUMUGCCKIE CBONCTRA FATOrCHOB https://infourok.ru http://himiya-
22 . ’ video.com/
cepbl U UX COETMHEHNN : .
p A https://interneturok.ru/chemistry/
XMUGCCKIe CBONCTRA 430Ta https://infourok.ru http://himiya-
23 docod o video.com/
ocodpa 1 UX COeTUHEHUN ) .
p A https://interneturok.ru/chemistry/
Xumuaeckue cuoficTa yIIepoma https://infourok.ru http://himiya-
24 . ’ video.com/
KPEMHHS U UX COCINHESHUN ) .
p A https://interneturok.ru/chemistry/
N e, — https://infourok.ru http://himiya-
25 . video.com/
HEMETAJIOB U UX COSIUHEHNI ) .
A https://interneturok.ru/chemistry/
O000111eHNE U CUCTEMATU3ALMS
3HaHui 1mo teMe «HemeTtauiey. https://infourok.ru http://himiya-
26 Brruucnenus no ypaBHeHUSIM video.com/
XUMHUUECKMX PEaKLUi 1 https://interneturok.ru/chemistry/
TEPMOXUMHUYECKUE PACUETHI
[Ipaktuyeckas pabora Ne 3. https://infourok.ru http://himiya-
27 «Pemienne 3xkcnepuMeHTaIbHbIX video.con/
3aga4 no teMe "HemeTtaminr"» https://interneturok.ru/chemistry/
78 KOHIpOIBHAT paboTa o Teman https://infourok.ru http://himiya-

video.com/




«Metamne» U «Hemetamibl

https://interneturok.ru/chemistry/

Heopranuueckue u opranuueckue

https://infourok.ru http://himiya-

29 KucioTel. Heopranunueckue u 1 video.com/
OpraHn4YeCKue OCHOBAHUSA https://interneturok.ru/chemistry/
AmpoTepHBIC HEOPraHUYECKHUE U
OpraHU4YECKHUE COECIMHEHNUS. https://infourok.ru http://himiya-
30 T'eneTnueckas CBA3b 1 video.com/
HEOPraHWYECKUX U OPraHUYECKUX https://interneturok.ru/chemistry/
BEIIECTB
Pois xumMuu B o0ecrieyeHun ) o
. . https://infourok.ru http://himiya-
AKOJIOTUYECKOM, SJHEPreTUYECKON 1 -
31 e 1 video.com/
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH . .
III P https://interneturok.ru/chemistry/
MEIUITMHEI
[IpencraBnenus: 06 0OMMUX HAYYHBIX https://infourok.ru http://himiya-
32 MPUHITUIIAX TPOMBIIILIEHHOTO 1 video.com/
MOJIYYEHHs] BaXKHENIINX BELIECTB https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
YenoBek B MUpE BEIIECTB U -
33 1 video.com/
MaTepuajoB . .
p https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
34 XuUMUS U 3I0pOBBE YEIOBEKA 1 video.com/
https://interneturok.ru/chemistry/
OBIIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKilnoHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Xumus 10 knacc. ba3oBsiit ypoBenb: yueonux/ O.C. I'abpuensu, M: [Ipoda

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe mocodbue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMHs B TeCTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe 1 IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kaura qis yaurens». Hacte 1 — M.: [poda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoymoBa «3agauu 1o XUMHUHU U
crocoOwI ux pemeHus» - M.: «Jlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHble MIIAHBI 10 YYEOHUKY



O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roxa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmaccy, - M.:
Oxk3ameHn, 2019r.

9.9. O.C.T'abpuensH, N.I'.octpoyMoB «XUMUYECKHUIN IKCIIEPUMEHT B 11Kose 11

kiaccy; - M.: Ipoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.r u ['azera « Xumusi» u cait 115 yunurtens «f uay Ha ypok

XUMUN»

http://him.1september.ru Eaunas komnekuus LOP: IIpenmeTHast KomneKuus

«XUAMUS

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE

skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o0mieo06pa3oBaTeIbHOTO

nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMmnuaza MKOJIbHUKOB O XUMHUH

http://chem.rusolymp.ru Opranudeckass XuMus: SJI€KTPOHHBINA yUeOHUK IS

CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpbITbIN KOJUIEIK: XUMUS



MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYOBAHUE

CnpaBounble TabauIbl, JabopaTopHOEe 00OpynoBaHHE, HOYTOYykM (15 mTyK),
TUTAKaThl, SHIUKIIOTE Y.

OBOPYJIOBAHME JJIs1 MIPOBEJAEHUA JIABOPATOPHBIX,
IMPAKTUYECKHNX PABOT, IEMOHCTPAIIUIA

O6opynoBanue "Touku pocta" s MpoBeACHUS Ja00PATOPHBIX, TPAKTUYECKUX
pabotr, naeMmoHcTpanuil. MyJIbTUMEIUNHHBII NPOEKTOp, 3KpaH, HOYTOYK,
MYJIbTUMETUHHBIE TOCOOMS, KOJTOHKH.
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