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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTrpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepany, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX TOoJIO)keHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIETICHUIO
oO1ielt cTpareruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pPE3yJabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON  OpraHu3allud, SIBISIETCS. HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliy  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPHUPOAHON cpene. Peanmusyercss xumuyeckoe oOpazoBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMHU yueOHOTrO
npeaMera  «XuMus», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
mporpaMMe 1O XUMUU C Y4E€TOM CHenuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0coOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMHUPYETCS] B XMMHHM Ha OCHOBE IOHWMAHHUS



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 COOTBETCTBUU C KM3HEHHBIMU 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, HA0I0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYawIuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TJI00abHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHCHHS YHEPTETHYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OINbITA
UCIIOJIb30BAHMS TOJTYYCHHBIX 3HAHUW JIJI TPUHATHS TPAMOTHBIX pEIICHUH 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 4Kco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUU, Ha 0a30BOM ypOBHE
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 XUMHUHU

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHM4YecKuX BellecTB. [omomnorus, u3oMepus. XHMHYEcKas CBs3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

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

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHuss W TOPEHHUs), HaXO0XKAEHUE B NPHUPOJE, MOJIYYECHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
MIOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHE.

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

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MpOCTEUIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUS U HUTPOBAHUS), MOIYYEHHE U NMpPUMEHEHHE. To1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. IIpUpomHbIi ra3 WU IOIYTHBIE
He(dTauble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMHUYECKUHM, KaTaJuTH4YeCcKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedptb» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB peaKivu).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoIOpoIHbBIE CBA3M MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cnupThl). JleiicTBHE Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

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

Anpneruasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
c10xHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue 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,
ounonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

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, HaOJI0/IEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
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 ruapoxcugom wmenu(Il), BzammomelcTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IIPONYKTA PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOJYKTOB PEAKIIUN).

A3zoTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(OTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuMHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuast.

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

OKCHEpUMEHTAJIHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNN, CPEIHAS MOJICKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpPUMEHTAJIBHBIE METO/Abl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U HCKYCCTBEHHBIX 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 LIUKIIA.

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, YTriIeBOAbI, >XUPHI,
(bepMeHTHI).

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

TexHonorusi: mnUUIEBBIE MNPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. Aapo aroma, HW30TOMBL. JNEKTPOHHAs
000j09Ka. DHEPreTHYSCKUEe YPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTAsIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XHMHYECKOW CBA3U
(KoBaJeHTHAsI HEMOJISIpHAsT W TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJIEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



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

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX  peakuuii B
HEOPraHWYECKON M OpPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccornyanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS! BEIIECTB W MX MPEBpaALCHUMN:
neMoHcTpanusa Taomwui «llepuonanueckas cucremMa XuMU4deckux anemeHToB J[. WM.
MeHnneneeBay, H3ydeHHUE MOJeNield KPUCTAUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aToOpa, ONMPEACIICHUE CPe/ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (GakTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCIOJb30BAHUEM MOHATHS «MacCcOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyeckue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpeMHHSI) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnE BAXKHENIINX HEMETAIIOB U UX COCTUHEHUM.



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

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.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYE€HHUS BEIIECTB W UX MPEBpALCHUM:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIE€JI0YEH, KAUeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OTHO
U3 BEILECTB UMEET MPUMECH.

XuUMHUS U )KM3Hb

Ponp xuMum B oOecriedeHHUH SKOJIOTHYECKON, SHEPreTUYCCKOW M THUIIEBOU
0€301acCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHUHIUIIAX  [POMBIILICHHOTO
MOJYYEHHS BAXKHEUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATECPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MaTepUaJibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya00peHus.

XUMHSI ¥ 3J0pPOBbE 4YEJIOBEKA: IPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiaa 0€30MaCHOTO MCIIOJIb30BAaHUS MpPEnapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW OOmed u
HEOpraHW4YeCcKor XuMuu B 11 Kitacce OoCyIIeCTBIISIETCS Yepe3 MCIIOJb30BAHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TeOpHus, aHalu3, CHUHTe3, KiaccudUKalus, TMEePUOJIUIYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUYCCKUE BEIIMUMHBI U CIUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TMPErapaTroB, 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 oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuueckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

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 TJIAHBI.

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

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTUYECKON JIEITEITbHOCTH
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 HOPMax 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, HAMEpPEHHUs], 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 MHQPOpMAIMU O MEPEIAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC 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 370pOoBOro M 0Oe3omacHOoro obpasza IKHU3HH,
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 UEHHOCTU TMPaBUJI HWHIAMBUAYAJbHOIO U  KOJUJIEKTUBHOI'O
0€30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOr0 BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BATEIbCKOM
NEATeNIbHOCTH, OONIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoOro 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
oOpaszoBanus, Oyaymed mnpodeccun M peaau3aiiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 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 HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX Bpel OKpYKarouen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH AKOJIOTMYECKOMU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIH3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37aHUM HOBOHM 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUU TI00aTBHBIX TTPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



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

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

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

METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHeUu(pUKYy METOJ0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIEAOBaHNE, HAOIIOICHUE, M3MEPEHNE, SKCIIEPUMEHT U JIPYyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTEJbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIOTUXC S,

CIIOCOOHOCTD 00ydJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABaTeJIbHbIMHU
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAeysaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C MTOCTaBICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC NMPU3HAKU TMMOHATHM M YCTAHABIWBATH WX B3aWMOCBS3b,



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 JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas QopMmysa, ypaBHEHHE XUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI Jisi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIIEOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pPELICHUS NPAaKTUYECKUX 3a7ad, MNPUMEHEHUIO pPa3JIM4YHbIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3ITUYHBIX BUIOB M (HOPM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOAB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEACTBA Mpu pabore c
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU A€iCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB IM0O3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMOJTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEIEHHBIX HUCCIENOBAHUNA NMYTEM COTJIACOBaHUSA TMO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaieHUe YHHBEPCAJTBHBIMH PeryJSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH MpejiaracMblii  aJITOPUTM JICUCTBUU TIPHU
BBIMIOJTHEHWU Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalu3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XHMHSI»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YHKIMOHAIbHAS TpyIIa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TCOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTHYECKUE CBEJACHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€301MacHOM HCTOJB30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U
IPAKTUUECKOU EeSTEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTepHbIC TNMPU3HAKKA TOHITHH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIHd,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWMBATHb MPUHAJJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEeHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHS), J1aBaTh WM Ha3BaHHS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EHON, (popMaNbIeru, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COECTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue MU XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJIEH, MPOIMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTHul, MypaBbHUHAsE M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOII0JIeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATH MPAaBUIIA MOJIb30BAHUS XUMHYECKOU
OCyJIOH W Ja0OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINIOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHUYEeCKUX
BEIIECTB, JCHATYypaIlis OENKOB MPH HArpeBaHWM, IIBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpPeACTBA MAacCOBOM
uHopMmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
L[€JeCO00pa3HOro MOBeIEHUS B OBITY M TPYNOBOM JEATEIBHOCTH B LEIAX
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 MPEJOTBPALIEHUSI 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  CHEeNbIX W CIa0OBUIALIIMX OOYyYalOUIUMXCsi: YMEHHE MCIOJIb30BaTh
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 XUMHUM B TO3HAHUHU SBJICHUU
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  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHh OKUCIICHUS, XMMHUUYECKasl CBA3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMU, XUMHUUYECKOE PAaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHWMAHHS MPUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTaBieHus (OpMyJIT BEIIECTB M  ypaBHEHUW XUMHUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAsI U3BECTh, MTUThEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN OMNPENIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJTMYECKAasi, BOJIOPOIHAS) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKONW PEMIETKM KOHKPETHOT'O BelecTBa (aTOMHas, MOJICKYJISIpHAs,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIMHECHUM;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeael€HHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumuueckux snemeHtoB JI. M. MenneneeBa, MCHoJib3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOWMCTB XMMHUUYECKUX JJIEMEHTOB U UX COCAWHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'E€HETHYECKOW CBSI3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpU3HAKaM (YUCIY UM COCTaBY pPEarupyrolluX BELIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHEHUIO CTENEHEH OKHUCIICHHsS AJIEMEHTOB, OOpaTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHLA;



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

c(OpPMHPOBAHHOCTh YMEHHH pacKphIBaTh CYIIHOCTh  OKHCJIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniuim Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAYYHBIX MPUHIIMIIAX H
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEHIECTBA MM 00bEMA ra30B 10 W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMii Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, PEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
HKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUM KaTalIM3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KAayeCTBEHHBIE peakiMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUJI-aHUOHBI, Ha KAaTHOH aMMOHUSI, PEIICHHE JKCIIEPUMEHTAIBHBIX 33/1a4 IO
temaM «Metamibel»y U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii W (OpMYITHpPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyK) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBWia  JKOJIOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXKalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

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

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAIOIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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: AJIKA/HCHBI, ATKHHBI https://m.edsoo.ru
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
. I[IpeaMeT OpraHuyuecKOl XUMUH, €& | | brbmotexa LIOK
Heaemns .
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE hitps://m.edsoo.ru
Teopust cTpoOEHUST OPraHUIECKUX 2 Henens bubnuoreka [JOK
2 coennHenuit A. M. byrneposa, eé 1 https://m.edsoo.ru
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o knaccupuKaIuu 3 Henens bu6mmoreka [IOK
3 oprann4eckux BemectB. Homenkmarypa 1 https://m.edsoo.ru
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
1 AJIKaHBI: COCTaB U CTPOEHHUE, | 4menens | bubmuorexa LIOK
TOMOJIOTHYECKHi psijt https://m.edsoo.ru
5 MertaH u 3TaH — OpocTeuIme 1 S Hegles brbmmotexa LIOK
MIPEICTaBUTENN AIIKAHOB https://m.edsoo.ru
6 Hemens bu6mmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://m.edsoo.ru
; DTHJIEH W NIPOTIHJIEH — MPOCTEHIINE | 7wenens | bubmorexa LIOK
MIPEICTAaBUTENH AJIKEHOB https://m.edsoo.ru
8 [Ipaktuyeckas padora Ne 1. «Ilomyuenue 1 1 8 Heens Bubmiorexa HOK




STHHCHaIIHSyquHCCFOCBOﬁCTB»

https://m.edsoo.ru

TJIMLICPHUH

Anxanuensl. byranuen-1,3 u 9 Henens bubnuorexa [JOK
9 MeTunoyraauen- 1,3. Tlomyyenne https://m.edsoo.ru
CUHTCTHYECKOTO KaydyKa ¥ PE3HHBI
AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 10 venenst | bubnuoreka [IOK
10 TOMOJIOTUYECKHM psijl. ALIETUTIEH — https://m.edsoo.ru
MPOCTEUIINI PEACTABUTEIIb AIKHHOB
BBIYHCIIEHNS 110 YPABHEHHIO XMMHYECKOH 11 neens | bubmmorexa LHOK
11 peaKIm https://m.edsoo.ru
ApeHsl: 6eH30I1 1 TOJIyoJ1. TOKCHYHOCTh 12 menens | bubmorexa IOK
12 apeHoB https://m.edsoo.ru
13 [eHeTHYeCKasl CBA3b YIIEBOI0OPOJIOB, 13 mepenst | bubmuorexa [IOK
NPUHAIIEKAMIX K PA3THIHBIM KJIACCaM https://m.edsoo.ru
[IpupoiHbIE UCTOYHUKH YTJIEBOIOPOJIOB: 14 negens | bubmmoreka [JOK
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC https://m.edsoo.ru
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIC HCTOYHUKH YTJIEBOIOPOJIOB: 15 megens | bubmmoreka [{OK
15 MIPUPOJIHBIN T'a3 U MOMYyTHBIC HePTSIHBIC https://m.edsoo.ru
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu
16 KonrponbsHas paboTa 1o pasueiny 16 nenena | bubmmorexa HOK
«YTIIEBOIOPOIBI» https://m.edsoo.ru
17 [IpenenbHbIE OHOATOMHBIE CIIUPTHI: 17 nenens | bubnmorexa LIOK
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b https://m.edsoo.ru
13 MHOroaTroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U 18 negenst | bubnuoreka [{OK




https://m.edsoo.ru

19 DEHOIT: CTPOEHHE MOJIEKYITBI, (PU3UUECKHE 19 mepens | bubmuorexa LIOK
Y XUMHYECKUE CBOMCTBA, MPUMCHECHUE hitps://m.edsoo.ru
20 Anbaernpt: popMaIbIEr s 1 20 menens | bubnmorexa [IOK
aleTaTbIer . AICTOH https://m.edsoo.ru
91 OIHOOCHOBHBIE MPEJIEIbHBIE KAPOOHOBBIE 21 menenst | bubmuorexa IIOK
KHUCJIOTBL: MypaBbUHAS ¥ YKCYCHAs https:/m.edsoo.ru
22 I[Tpaxtraeckas padora Ne 2. «CBolicTBa 22 mepens | bubmiorexa LHOK
pacTBOpa YKCYCHOM KHUCTIOTBI» https:/m.edsoo.ru
CreaprHOBas ¥ OJICMHOBAsA KUCIIOTHI, KakK 23 vepgens | bubmmoreka [JOK
23 MIPEICTaBUTENH BBICIINX KapOOHOBBIX https://m.edsoo.ru
KHCIIOT
" MbI1a KaK COJIM BBICHINX KapOOHOBBIX 24 menens | bubmiorexa LHOK
KHCJIOT, MX MOIOIIee JeHCTBHE https:/m.edsoo.ru
CrnoxHbIe 3(DUPBI KaK MPOU3BOIHBIC 25 menens | bubnumoreka [JOK
25 KapOOHOBBIX KUCIOT. [ 'MapOsIn3 CIOKHBIX https://m.edsoo.ru
a¢upoB
6 JKupbl: ruapoONIN3, IPUMEHEHHE, 26 menenst | bubmaoreka [IOK
OMOJIOTHYECKas POJIb KUPOB https://m.edso0.ru
VYTreBoapl: cOCTaB, KiIacCU(pUKAITHSI. 27 nepens | bubmuoreka [IOK
27 Baxwuernmue npencraBuTeNn: Ii0K03a, https://m.edsoo.ru
¢bpykTO3a, caxapo3a
Kpaxmai u [esiro103a Kak IpHpoO THbIE 28 menens | bubmuotexa [IOK
28 https://m.edsoo.ru

TOJIMMCEPBI




KonTtponrHas pabota o pazaeny 29 menenss | bubmmotexa LJOK
29 «Kucnopozcoaep:xamue OpraHi4eCcKue 1 https://m.edsoo.ru

COEIUHEHUD)

30 wenenst | bubmmoreka LIOK

30 AMUHEBI: METUJIAMUH U aHUJINH 1 https://m.edsoo.ru

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE 31 menens | bubmmuoreka [{OK
31 OpPraHuYeCcKue COSIUHEHUS, UX 1 https://m.edsoo.ru

Oonosornuyeckoe 3Hauenue. Ilenrumsr

BellkH Kak MPUPOJIHbIE 32 menens | bubmuoreka [JOK
32 1 )

BBICOKOMOJIEKYJIIPHBIE COETMHEHHUSI https://m.edsoo.ru
33 OCHOBHbIE TIOHATUS XUMHUHU : 33 menenst | bubmmoreka [IOK

BBICOKOMOJIEKY/IAPHBIX COEMHEHHUI https:/m.edsoo.ru

OCHOBHBIE METOILI CHHTE3A 34 menens | bubmmoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://m.edsoo.ru

[TmacTmacchl, KaydyKkd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
. XUMUYECKUH dIEMEHT. ATOM. DJIEKTPOHHAS | | bubmorexa LHOK
KOH(HTYDAITHS ATOMOB HEACHIA | https://m.edsoo.ru
[lepuoanueckuii 3akoH u [lepuoanueckas 2 Henens bubnuorexa [JOK
) CUCTEMa XMMUYECKUX 31eMeHnToB J]. M. : https://m.edsoo.ru
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3 "Heaenst bubmuotexa [JOK
XUMHYECKHUX DJIEMEHTOB U UX COSTMHEHHUH 110 https://m.edsoo.ru
3 rpyIaM U nepuojaM. 3HauYeHUe |
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux 3aeMmenToB .M. Meneneena B
pa3BUTHHU HAYKU
Crpoenue BeliecTBa. XUMUYECKast CBSI3b, €€ 4 guenens bu6mmoreka [IOK
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs 1 https://m.edsoo.ru
KOBAJICHTHOM CBsI3U. BoopoiHast CBSI3b
BanenTHOCTb. DJIEKTPOOTPUIIATEILHOCTD. 5 Henmens bu6mmoreka [JOK
5 Crenenn okucienus. Bemecrsa 1 https://m.edsoo.ru
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS
[lonsaTHE O AMCHIEPCHBIX CUCTEMAX. 6 Henmens bu6mmoreka [JOK
6 HcTuHHBIE U KOJTIOUIHBIE PACTBOPBL. 1 https://m.edsoo.ru

MaccoBas 1015 BellecTBa B pacTBOpC




Krnaccudukarus 1 HOMEHKIIaTypa 7 nenens bubnmoreka [JOK
7 HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas https://m.edsoo.ru

CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3TUIHBIX

KJIacCOB

Krnaccudukarus XuMHYECKUX pEeaKIui B 8 Henens bubnuorexa [JOK

HEOPraHMYECKOU U OPraHUYECKON XUMUHU. https://m.edsoo.ru
8 3aK0oH COXpaHEHHUsI MAaCChl BEIIECTB; 3aKOH

COXpaHEHUs U MIPEBPAIICHHS YJHEPTUU TTPU

XUMUYECKUX PEAKITUIX

CxopocTs peakiui. OOpaTUMBbIE PEAKIIUH. 9 menenss | Bubmuotexa [IOK
? XuMudeckoe paBHOBECHE https://m.edsoo.ru

[Ipaktuueckas padota Ne 1. «Bnusiaue 10 menenst | bubamorexa [JOK
10 pa3aUIHbBIX (PAKTOPOB HA CKOPOCTH https://m.edsoo.ru

XUMUYECKON PEAKLUN»

DIeKTpoauTHYecKas aucconuanus. [lonsarue 11 megenss | bubmmoreka [JOK
1 0 BoJopoaHoM nokasarene (pH) pactopa. https://m.edsoo.ru

Peakiiun nonHoro oomeHna. ['maposms

OPraHUYECKUX U HEOPTaHWYECKUX BEIIECTB

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 12 menenst | bubmmorexa [{OK
12 peakuuu. [lonsTHE 00 2MIEKTpOIM3E https://m.edsoo.ru

pacIIaBoOB U PaCTBOPOB COJICH

KonrponbsHas paboTa 1o paszueiny 13 mepens | bubmmorexa IIOK
13 «TeopeTnyeckrne OCHOBBI XUMHUI) https://m.edsoo.ru

Merael, ux nosioxkenue B Ilepuoauueckoit 14 nepens | bubnmmoreka [JOK

CHCTEME XUMHUYECKUX 351eMeHTOoB /JI. W. https://m.edsoo.ru
14 MenieneeBa 1 0COOEHHOCTH CTPOCHUS

aTomoB. OO1ue ¢puzndyeckre cBONCTBa
METaJJIOB




5 CIu1aBel METAIUIOB. DJIEKTPOXUMHUYCCKHUIA PSIT 15 nenenst | bubmuorexa [IOK
HAIPSKEHUH METAILIOB https://m.edsoo.ru
XHUMHUYECKHE CBOMCTBA BAXKHEHIITUX 16 menens | bubnuoreka [{OK

16 METaJUIOB (HATpUH, KaJui, KaablUi, Maraui, https://m.edsoo.ru
AIIOMHHMI) U UX COETMHEHUN
XuMHUYeCKHe CBOMCTBA XpOMa, MEJIH U UX 17 wenens | bubmorexa [IOK

17 COCTMHEeHMI https://m.edsoo.ru
XUMHUYeCKUE CBOMCTBA IUHKA, JKeJe3a U UX 18 menenst | bubmnorexa LIOK

18 COeIMHEHM https://m.edsoo.ru
[IpakTnueckas pabota Ne 2. "Pemenue 19 venens | bubnuotexa LIOK

19 JKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME https://m.edsoo.ru
«Mertamas»"

Hemerannsl, UX mojaoxeHUE B 20 mepenss | bubmmoreka [JOK

20 [Tepuoanueckoit cucreMe XMMUYECKUX https://m.edsoo.ru
anemenToB J. . MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnyeckue cBONCTBAa HEMETAILIIOB. 21 vepgens | bubnmmoreka [HOK

21 AnnoTponus HEeMeTauIoB (Ha pumepe https://m.edsoo.ru
KHCIIOpoia, cephl, (hochopa u yriepoaa)

XHUMHUYECKHE CBOMCTBA FaJION€HOB, CEPBI U MX 22 menenst | bubmuorexa TIOK

22 COCTHHEHH https://m.edsoo.ru
XuMu4ecKre CBOMCTBA a30Ta, pocodpa U uX 23 mentenst | bubmuorexa TIOK

23 COCMHEHM https://m.edsoo.ru
XuMHYECKHE CBOMCTBA YIIIepOa, KPEMHUSI U 24 menens | bubmuotexa [IOK

24 https://m.edsoo.ru

UX COeIUHEHUN




[IpyMeHeHNEe BaKHEUIINX HEMETAILIOB M MX 25 menenst | bubmuorexa TIOK
25 COCMHEHHI https://m.edsoo.ru

O06o01IeHre 1 cucTeMaTr3anus 3HaHU! 110 26 venenst | bubnuoreka [IOK
26 teme «Hemeramnely. Beranciienus mno https://m.edsoo.ru

YPaBHEHUSM XHMHUYCCKUX PEAKIIUN U

TEPMOXUMHYECKHE PACUETHI

[IpakTueckas padota Ne 3. «Pemienue 27 nepens | bubnumoreka [IOK
27 OKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME https://m.edsoo.ru

"Hemertanmmsi"y

KonTponbHas paboTa 1o Temam «MeTambny 28 menens | bubmiorexa LOK
28 1 «HeMeTaLIbhy https://m.edsoo.ru

Heoprannueckue U OpraHuvecKre KUCIOTHI. 29 mentens | Bubmuorexa [IOK
29 Heopranuyeckre ¥ OpraHu4eckie OCHOBAHMUS https://m.edsoo.ru

AMdoTepHbIe HEOpraHUYECKUE U 30 menenst | bubmmoreka [IOK
30 OpraHmveckue coeAuHeHus. [ 'eneTnueckas https://m.edsoo.ru

CBSI3b HEOPraHUYECKUX U OPTraHUICCKUX

BEILIECTB

Ponp xuMuu B o0ecieueHuN YKOJI0THYECKOH, 31 menens | bubmuoreka [JOK
31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, https://m.edsoo.ru

Pa3BUTHUU METUITUHBI

[IpencraBienust 00 OOMIMX HAYYHBIX 32 menens | bubmmoreka [JOK
32 MPUHIIUIAX TPOMBIIUICHHOTO MOTY4eHUs https://m.edsoo.ru

BOKHCHIINX BEIIECTB

33 menenst | bubmmoreka [IOK

33 YenoBek B MUPE BELIECTB U MATEPHAIIOB https://m.edsoo.ru




34

XHMHUA U 310pOBbE YEIIOBEKA

34 uenpensa

bubmuoreka [JOK
https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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Kpurepnn oneHuBanus.

B ocHOBY kpuTepueB OLIEHKH y4€OHOU NESITEIbHOCTH OOYYarolIUXCsl MOJIOKEHBI
OOBEKTUBHOCTh M €IUHBIA moaxod. Ilpum mnsaTuOamuibHON OlieHKe I BCex
YCTAaHOBJICHBI OOIIEINIAKTUYECKUE KpUTEepUU. J[aHHBIC KPUTEPUH TMPUMEHSIOTCS
MIPU OIICHKE YCTHBIX, MUCbMEHHBIX, CAMOCTOSTEIbHBIX U IPYTUX BUIIOB PadOT.

OTtmeTrka «5» cTaBUTCS B Cily4ae 3HAHMS, MOHUMAHHS, TITyOUHBI YCBOCHHSI
oOydaromumcsi Bcero o0bEMa MPOrpaMMHOrO MaTepuana; YMEHUS BbIIACISThH
TJIaBHBIC TTOJIOKECHHSI B U3YUYEHHOM MaTepHuaie, Ha OCHOBaHUU (aKTOB U IPUMEPOB
0000mIaTh, J€NaTh BBIBOJBI, TBOPYECKH MPUMEHSTH IIOJYYCHHBIC 3HAaHUS B
HE3HAKOMOW CUTYalllW; OTCYTCTBHS OIIMOOK U HEIOYETOB MPU BOCTIPOU3BEIACHHUH
M3y4YeHHOTO0 MaTepuana, TpU YCTHBIX OTBETaxX YCTPAHEHHUS OTIEIbHBIX
HETOYHOCTEH C IMOMOIIBIO JIOMOJHUTEIBHBIX BOMPOCOB YUUTENS, COOIIOICHHUS
KyJIbTYpbl MTUCBMEHHOW U YCTHOU pedu, MpaBuil 0()OPMIICHHSI ITUCbMEHHBIX PadoT.

OT1MeTKa «4» CTaBUTCS B Clydae 3HAHUS BCEr0 U3YYEHHOTO MPOTrPaAaMMHOI0
Marepuaja; YMEHHs BBIJCIATH IJIaBHBIC MOJOKEHUSI B M3YUYEHHOM MaTepuae, Ha
OCHOBaHMM (aKTOB M MpUMEpPOB 0000IIaTh, JAeliaTh BBIBOJABI, IPUMEHSIThH
MOJIYYCHHBIE 3HAHMS Ha TPAKTHKE; HE3HAUUTENbHBIX (HErpyObIX) OMIMOOK MpH
BOCIIPOU3BEACHUN H3YyYEHHOTO MaTepuaia, COOJIOJECHUSI OCHOBHBIX IPaBUII
KyJbTYPhI MIUCbMEHHOW U YCTHOW peuH, MPaBUil 0POPMIICHUSI TUCEMEHHBIX padoT.

OtMeTKa «3» CTaBUTCS B CiIydyae 3HAHMS U YCBOCHHS MaTepuaya Ha ypOBHE
MUHUMAJIBHBIX TPEOOBAHUI MPOTpaMMBbl, 3aTPYJHEHUS TMPU CAMOCTOSTEIHLHOM
BOCTIPOU3BEACHUH, HEOOXOAUMOCTH HE3HAYUTEIHHOW MOMOINU YYUTEINS, YMEHHUS
paboTaTh Ha YpOBHE BOCHPOM3BEICHUS, 3aTPyJHEHUS TIpU OTBETaX Ha
BUJIOM3MEHEHHBIE BOMPOCHI; HAIMUYUA TPYOBIX OMIMOOK, HECKOJBKUX HErpyOBIX
IIpU BOCIIPOM3BEJACHUU U3YUYEHHOI'0 MaTepHalia, HE3HaUYUTEIbHOTO HECOOIIOICHUS
OCHOBHBIX TIPaBWJI KYJbTYpbl MMMCBMEHHOW M YCTHOW peuH, MpaBuil 0GOPMIICHHUS
MUCbMEHHBIX PadoT.

OT1MeTKa «2» CTaBUTCS B CIy4yae 3HAHUS U YCBOCHHMS MaTepualia Ha YPOBHE
HUKE MHUHUMAJIBHBIX TPeOOBaHUN MPOTPAMMBbI, OTACIBHBIX MPEICTaBICHUN 00
W3Y4eHHOM  MaTepualie; OTCYTCTBHS  YMEHHMH  paboTaTh HA  YpOBHE
BOCIPOU3BEACHUSI, 3aTPYAHEHNUS [IPU OTBETAX HA CTAHAAPTHBIE BOIPOCHI; HATMYUS
HECKOJBKHUX TPYOBIX OMMOOK, OOJIBIIOTO YKciia HErpyObIX MPU BOCTIPOU3BEACHUH
W3Y4EeHHOTO MaTepuala, 3HAYUTEIHLHOTO HECOOIO/IEHUS OCHOBHBIX IPaBUI
KyJbTYpbl HUCbMEHHOW U YCTHOU peuu, npaBuil 0hOpMIICHUSI MUCbMEHHBIX padoT;



IIOJIHOTO HE3HAHMSI U3YYEHHOIO MaTepHasia, OTCYTCTBUS JJIEMEHTAPHBIX YMEHUN U
HAaBBIKOB.

OHeHKa YCTHOI'O OTBETA YUYAIlIUXCH

Otmetrka «5». IlomHO packpbITO coJep)KaHUEe Marepuaia B oObeMe
nporpaMMbl U yueOHHKA. YUeTKO UM MPaBWIBHO JaHbI ONpPEETICHUS U PACKPBITO
COJEp)KAHUE TIOHATHUM, BEPHO HCIOJb30BAHBl HAy4HbIE TEpMUHBL [
JI0Ka3aTeIbCTBA MCIOJIb30BAHbl PA3IMYHBIC YMEHUS, BBIBOJABI U3 HAOIOACHUN
u onbIToB. OTBET camMoCTOsITeNbHBIN. Mcmnonb30BaHbl paHee MpUOOpPETEHHbBIC
3HaHMUS.

OTmerka «4». PackpbITO OCHOBHOE COJIep)KaHME Marepuasiia. B OCHOBHOM
MPAaBWIBHO JaHbl ONMPEACICHUS MOHATUI U UCIOJb30BaHbl HAYYHBIE TEPMUHBI.
OTBET CaMOCTOATENbHBINA, OMNPEACICHUS] TOHSITUW HEMOJHbIC, JOMYIICHBI
HE3HAYMTEJIbHBIC HAPYIICHHUs] TIOCJICAOBATEILHOCTH HW3JIOKEHUSI OOJIbIINe
HETOYHOCTH TPH UCIIOIH30BAHUU TEPMHUHOB WJIM B BBIBOJIAX U 000OIIEHUAX U3
HAOJIFOIEHHUH U OIBITOB.

OtmeTka «3». YCBOGHO OCHOBHOE CoOjepkaHHe yueOHOro Mmarepuaina. Ho
u3nokeHo (¢parmentapHo. He Bcerma mnocnemoBarenbHo. OrnpeneneHus
IIOHSATHI HEIOCTaTOYHO 4YeTKHe. He MCIoabp30BaHbl B KaUeCTBE T0KA3aTEIbCTBA
BBIBOJIBI 1 0000IIEHUS 13 HAOJIOICHUI U ONIBITOB WJIM JAOMYIIEHBI OITMOKY MpHU
UX U3JIOKEHHUH.

OrMmeTka «2». OCHOBHOE coliepkaHHe yueOHOro MaTepualia He packpbito. He
JaHbl OTBETHI HA BCIIOMOTATENIbHBIE BOMPOCHI yuuTensd. JlomyiieHsl rpyObie
OIIMOKU B OMPEIeNICHNY TOHITHH, MPU UCIIOJIb30BAaHUU TEPMUHOJIOTHH.

«Ormerka «1». Her oTtBeTa

llpumeuanue. 110 OKOHYAHMM YCTHOTO OTBETa YYalIErocs IENarorom Jaércs
KpaTKUM aHallu3 OTBETa, OOBSIBISETCS MOTHBHPOBAHHAS OIIEHKA, BO3MOXHO
MIPUBJICYECHUE IPYTUX YUAILIUXCS JJIs aHAIU3a OTBETA.

lIpu oyenke 3snanutl yuumul8aromcs UHOUBUOYATIbHBIE 0COOEHHOCU YYAUJUXCHL.
OuneHka BbINOJTHEHUS MPAKTHYECKUX (J1a00paTOPHBIX) padoT
Otmetka "5'" cTaBUTCS, €CIIM YUEHUK:

1.ITpaBriibHO OonpeAeana UEAb ONbITA.



2. BemonHun paboTy B MOJHOM 00beMe C COOJIOJEHUEM HEOOXOIUMOM
MOCTIEI0BATEIBHOCTH MPOBEICHHUS OTBITOB M U3MEPEHUIA.

3.CaMOCTOATENPHO W palMOHAIBHO BBIOpaT M MOATOTOBHJ JJIs  OIbITA
HeoOxonuMoe 00OpyJIOBaHME, BCE OMNBITHI MPOBET B YCIOBUSAX U PEKUMAX,
00eCcneunBaOIUX MOJIYYCHUE PE3YIbTATOB U BEIBOJIOB C HANOOJBIIIEH TOUHOCTHIO.

4.Hay4yHO rpaMOTHO, JOTUYHO OMNUCa HAOIIOAeHUs U C(HOPMYITUPOBAI BEIBOABI U3
onbiTa. B mpeacTaBlieHHOM OTYETe MPABUIBHO U AKKYpPAaTHO BBIMIOJIHUI BCE
3aMucH, TaOIHIIbl, PUCYHKH, TPaUKU, BHIYUCICHUS U CII€TIall BHIBOBI.

5.10IposiBisieT OpraHuM3allMOHHO-TPYJAOBBIE yMEHUS (MOAACPKUBAECT UYHUCTOTY
paboyero Mecta M HOPAJAOK Ha CTOJNE, HKOHOMHO HCIOJB3YET PAaCXOIHbIE
MaTepHaIbl).

6.OKCIIEpUMEHT OCYIICCTBISICT MO IJIaHy C Y4Ye€TOM TEXHUKH O€30MacHOCTH H
npaBWI paboThI ¢ MaTepuaIaMu U 000pYAOBAHUEM.

Ot1metka "4'" cTaBuTCS, €CIIM YUYEHUK:

1. OneIT MpoBOAMUI B YCJOBHUSIX, HE 00ECIEUMBAIOMIMX JOCTATOYHOW TOYHOCTH
U3MEPECHU.

2. Vmu OBLI0 JOMYIIEHO JIBa-TPU HEJI0YETA.
3. Vnu He Gonee oHOM HETpyOOi OMIMOKK U OJHOTO HEJ0YETA.
4. VInmu KCIIEpUMEHT IIPOBEJICH HE TOJHOCTBIO.

5. Wnm B omnmcaHuu HAONIOJEHUNW W3 OIBITa JOMYCTHUI HETOYHOCTH, BBIBOIBI
clieJiajl HEIOIHBIE.

Ot1metka "3" cTaBUTCS, €CIIM YUYEHUK:

1. IlpaBUibHO OMpENENWII 1IeNIb OTbITa; PA0OTy BHIMIOJIHSET MPABWILHO HE MEHEe
9YeM HAIOJOBHHY, OJHAKO OOBEM BBIMOTHEHHOW YacTU TaKOB, YTO IO3BOJSET
MOJIyYUTh MPABWIbHBIE PE3YJbTAaThl U BBIBOJABI MO OCHOBHBIM, MPUHIIMIIHATBHO
BKHBIM 3a7ja4aM padOThI.

2. Umn moxpbop oOopymoBaHHs, OOBEKTOB, MaTepHUalOB, a Takke pPabOThHI IO
Hayajly ONbITa MPOBEJ C MOMOIILIO YUUTENS;, WIM B XO0JI€ MPOBEICHUS OIbITA U
M3MEpEeHUH  ObUIM  JIOMYIIEHBI  OMIMOKM B  OMHCAHWMM  HAOJIOJCHUM,
dbopMyTUpPOBaHUHU BHIBOIOB.



3. OnbIT MPOBOAWICS B HEPAIMOHATBHBIX YCIOBUSIX, YTO MPUBEJIO K MOJYYCHUIO
pPEe3yABTATOB C OOJIBIIIEH MOTPEIIHOCTHIO; WJIM B OTUETE OBLIIM JOMYIIEHBI B 001IIeH
CIOKHOCTM He Oozee ABYyX OMIMOOK (B 3amuCSIX €IWHUI], H3MEPEHUSIX, B
BBIYUCIICHUAX, rpadukax, Tabnuiax, cxemax, U T.J.) HE NPUHIMIHAILHOTO IS
JTAHHOM pabOThI XapakTepa, HO MOBIUSBIINX HA PE3YJIbTAT BHITIOJHEHUS.

4. Jlomyckaer rpyOyr oOmuOKy B XOj€ DJKcrnepuMeHTa (B OOBACHEHUHU, B
oopmieHrn paboThl, B COOIIOIEHUU MPABUII TEXHUKH 0€30MaCHOCTH MpU paboTe
C MaTepuasaMH W OOOpYIOBAaHUEM), KOTOpas HCIpaBISETCS O TpPeOOBaHHUIO
YUUTEIIS.

Ot1metka "2'" cTaBUTCS, €CIM YUYEHUK:

1. He onpenenusn caMOCTOATENIBHO 1I€JIh OMBITA; BBIMOIHUI PabOTy HE MOJHOCTHIO,
HE TIOATOTOBUJI HY)KHOE 000pYy/I0BaHHE U 00bEM BBITIOJIHEHHOW YacTH pabOThl HE
II03BOJISIET clenaTh MIPaBUIIbHBIX BBIBOJIOB.
2. Wnu oOneITBl, W3MEPEHHWs, BBIYUCIICHUS, HAOIIOMCHUS TMPOU3BOIMINCH
HETPaBUIBHO.

3. nm B xome paboOTBl MU B OTYETe OOHAPYKWINCh B COBOKYITHOCTH BCE
HEJIOCTaTKU, OTMEUEHHBIE B TPEOOBAaHUAX K orieHke "3".

4. Jlomyckaer naBe (u Oosee) rpyObie OmMOKH B XOJ€ DSKCIIEPUMEHTa, B
o0bsicHEeHUH, B OQGOPMIICHHMH pPaOOThl, B COOJIIOACHUU TMPABWI TEXHUKH
Oe30macHOCTH MpH paboTe ¢ BElIecTBaMU W 000pyIOBaHHEM, KOTOPhIE HE MOXKET
UCTIPABUTH JaKe 10 TPEOOBAHUIO YUUTEIIS.

OneHnka caMoCTOSITEJIbHBIX MMCbMEHHBIX H KOHTPOJBbHBIX paﬁoT.

OTMeTKa «5» CTaBUTCS, €CIIM YUCHUK:

1. Boimonnsier paboty 6€3 omuboK U /uin/ A0ImycKaeT He 60j1ee 0JTHOTO
HeoueTa.

2. CoOmromaeT KyJabTypy TUCBMEHHOM peuu; mpaBuiia opopMIIeHUS
MUCBMEHHBIX PadoT.

OTmeTKka «4» CTaBUTCS, €CIIM YUYCHHUK:

1. BpinosHseT NUCbMEHHYIO pabOTy MOJHOCTHIO, HO AOIYCKAET B HEW HE
0oJree o HOM HErpyOOU OMMUOKK M OJTHOTO HepouéTa 1 /uin/ He Oosee AByX
HEJI0YETOB.

2. CoOunroaaeT KyJlbTypy HUCbMEHHOM peuH, nmpaBuiia opopMiieHus
MUCbMEHHBIX pabOT, HO -IOMyCKAaeT HEOObIINE TOMAPKHU IIPU BEJACHUU



3aMucen.

OrMeTKa «3» CTaBUTCS, €CIIM YUCHHUK:

1. IIpaBuiBHO BBIMIONHSIET HE MEHEE MOJIOBUHBI PAOOTHI.

2. JlomyckaeT He 6oJiee IBYX TpyObIX OIIMOOK, WM HE OoJiee OaHOM
rpy0oii, 0JHON HerpyOo# OMKMOKK U OAHOTO HEJ0UETa, UK He Oosiee TpEX
HEerpyObIX OIIMOOK, UM OJTHOM HErpyOoi OomMOKHU U TPEX HEJOUETOB, WIH
IpU OTCYTCTBHH OMIMOOK, HO TIPH HAJTHYWH TISTH HEIOUYETOB.

3.  Jomyckaet He3HAUUTEIbHOE HECOOIIOIEHUE OCHOBHBIX HOPM
KyJIbTYpbl MUCBMEHHOM ped, MpaBmiI 0POPMIICHHS MMCbMEHHBIX padoT.

OTMeTKa «2» CTaBUTCS, €CJIM YUCHHK:

1. IIpaBuiabHO BBIMIONHIET MEHEE MOJOBUHBI MUCbMEHHOM PAaOOTHI.

2. JlomyckaeTt 4ucio omUOOK U HEAOUYETOB, MPEBOCXOIAIIEE HOPMY, IPU
KOTOPOI MOKET OBITh BhICTaBIIEHA OlleHKa "3".

3. JlomyckaeTr 3HaYUTEIBHOE HECOOIIOIEHIE OCHOBHBIX HOPM KYJbTYpPbI
NUCBMEHHOM peuu, TpaBmi 0OPMIICHUS MUCbMEHHBIX pa0oT.

Otrmerka «I» cTaBUTCA B CIy4ae:
1. Hert oTBera.



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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1 Pymzutuc I'.E. Xumus: 10-11 xir.: yue6. ais o0uieodbpazoBat. YupexaeHuit /
I'.E. Pyn3utuc, ®.I'. ®enpaman. — M.: [Ipoceenienue.
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