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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  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 OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHUM O BaXXHEWILIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, ChIPbs, CO3[IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX Y4YEOHBIX JCHCTBUHM, UMeomuUX 0a30Boe 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke npenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO NMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBIJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXAaT KIIOYEBble TOHATHS, (DyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUUYECKOIO0 DJKCIIEPUMEHTa, COOJIIOJICHUEM  TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpenHero oduiero oopazoBanus. Ceronns B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh clocobamu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnys 0O0y4aroluuXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa ACSATENBHOCTH, KOTOpash 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJIeP>KaHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs YyOeKAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHoO# obnactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTH4ecKas) W TpUBUAJbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BELIECTB, HAOJIOJECHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHHPOBAHMS, TUApaTallMd, OKHUCIECHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUHN Psil. AIICTUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NYECKHe U XUMHUYECKHUE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsS3b MEXAY YIJIEBOAOPOAAMH, IPUHAIICKAIMMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUU, KaTaquTudyeckui), nuponus. I[IponykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIETUPOBAHUE  MOJEKYJ1  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIuu C aKTUBHBIMH MeETaJIaMHU,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpiaeruii, aueTAIBACTHUI: CTPOCHMUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMHUYECKHE CBOICTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemrnonosa kak npupoaHsle noaumepsl. CTpoeHHE Kpaxmala U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M WX IPEBPALLCHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHDb MOJUMEPHU3ALIAN, CPEIHAS MOJIEKYIIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jis1 BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHWYEeCKONW XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W X IPEBpAILCHUMN:
nemoHcTpanus Tabnun «llepuonuyeckas cuctema xumudeckux sinementos 1. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIoKEHHE EPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONpEeeJICHUE CPeAbl PAaCTBOPOB BEIIECTB
C TOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpa, pEeakluu HOHHOTO oOMeHa),
pOBEJIEHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacuétel 1no ypaBHEHMSIM XUMUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOMCTBA HEMETAUIOB. AJUIOTpONUSI HEMETAUIoB (Ha MpUMEpe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPIKATNX KUCIIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMHYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB U WX MPEBPALCHUIA:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U TIeJIouei, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YECKOM XUMUHU B 11 Kiacce OCylIeCTBISETCS 4epe3 UCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiaccupuKaius, I[EepUOJUIHOCTb, HAOIIOJEHNUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3NYCCKUE BEITMUUHBI U SIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEINICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEHU
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS NpenMera «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEJCHHS,  CIIOCOOCTBYIOIIMMH  IpoOIlEccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommXxcs M0 peaqu3aiuy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



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

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU €S TEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrdX BHJAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUsSI TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COIUATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHEeUU(PUKM XUMUU KaKk HAyKH, OCO3HaHHs €€ pOoJlu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTHUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



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

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUH 10 XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHelnupUKy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE Y4YeOHBbIC NeHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATUBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJbHBIM U
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJbTAThI ACATEILHOCTH C TTOCTABICHHBIMU LICJISIMU;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METO/I0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW HWHOOpMalMel: MPUMEHSATh MeEXIpeaMeTHble ((dusnyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOJ€ JUajgora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyX/IeHHs] 1 OOMEHa MHEHUSMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JIEUCTBHA TpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJABTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUS (XUMUYECKUU DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30Mepusi, H30MEPbl, TOMOJIOTHYECKUN PSJl, TOMOJIOTH, YIJIE€BOJAOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH COXpaHEHMsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), [JaBaTh KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (popmanbIerus, ameTaabIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue MU XMMHYECKHE CBOMCTBA THUIMHUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiuu 10 W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OIHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJIEIIMPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaKXKe IpaBwiIa OOpaIeHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTepHET U Ipyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha HUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIIeHUs TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMALINSA, OKHUCIWUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPrUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHUN BAXKHEHUIITNX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLEHU;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCHIbIA ra3, aMMHaK, Tami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJCHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, 0OBICHUTEIIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutammn, «QHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCU(DULIMPOBATH XMMHUYECKHE PEaKIUU TI0
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM HOHHOIO OOMEHA, YUYUThIBAs
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTAaHMYECCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

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

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasl JI0JI 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(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALEHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHH IUIAHMPOBATH W BBIMOJIHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KayeCTBEHHBIE PEaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpelCTBa MAacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS HA KUBbIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumun. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
https://m.edsoo.ru
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2 0 0
ped a HOPOA https://m.edsoo.ru
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 0 1 bubnuoreka [IOK
' aJIKaJE€HbI, aJIKUHBI https://m.edsoo.ru
bu6mmoreka [IOK
2.3 ApoMaTHYEeCKHe YTIeBOI0POIbI 2 0 0
P A HOPOR https://m.edsoo.ru
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 0 bubnunoreka [JOK
' UX nepepadboTKa https://m.eds00.ru
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bubnuoreka [JOK
3.1 Cruptsl. DeHon 3 0 1 i
https://m.edso0.ru
3.9 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6mmoreka [JOK
' CroxHbie 3QUpBI https://m.eds00.ru
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33 YTIEBOTEL 3 https://m.eds00.ru
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmmorera [OK

https://m.edsoo.ru

Hroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayayku. Bonokna 2 Et?pinlpll ;f:cl;;g F(JK
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM HuPpoBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenune atomoB. Ilepuoanueckuii 3aKoH
P P bubmmoreka [{OK
1.1 u Ilepuorueckasi cucTeMa XUMUYECKUX 3 0 0
https://m.edso0.ru
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0 bubmuotexa [JOK
' BEILIECTB https://m.edsoo.ru
bubmuoreka IJOK
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 1
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Hroro mo pazgeny 13
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bu6 e OK
2.1 Meramist 6 0 1 nommorexa 11
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bubnmuoreka IHOK
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53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5 0 0 bu6mmoreka [JOK
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Utoro no pazneny 17
Pasznen 3. Xumusd H :KM3HL
b K
3.1 XUMHA U )KU3HD 4 0 0 nomoreka LO
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE Mecsiu, ¢BS3b C
Ne uudposbie (denepaabHoii padoueit
Tema ypoka Kontposbubie | IlpakTnueckue .
n/n Bcero o0pa3oBaTe/ibHble | NPOrpPamMMmoii
padoThI padoTsbI
pecypcsbl BOCIMTAHMUSL.
[IpenMeTr opraHUYeCKON XUMUH,
. bubnuorexa [JOK
1 e€ BOBHHUKHOBEHHUE, PA3BUTHE U 1
https://m.edsoo.ru
3HAYCHHE
Teopust cTpoeHUST OPTaHUIECKUX
. bubnuorexa [JOK
2 coemuaeHnit A. M. Bytieposa, 1
n https://m.edsoo.ru
€€ OCHOBHBIE MTOJIOKEHUS
Cents0ps. MecsiuHuK
[IpencraBnenue o
0€301MacHOCTH.
KJIacCU(UKAIIUU OPTraHUYECKUX
3 BeniectB. HomeHnkmarypa 1 bubnuorexa [JOK
(cucremaTudeckas) u https://m.edsoo.ru
TPUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BEILEeCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKUH PsiJT https://m.edsoo.ru
5 MeraH u 3TaH — npocTenime 1 bubnunoreka [JOK
MPEJACTABUTEIN ATKAHOB https://m.edso0.ru
5 AJIKEHBI: COCTaB U CTPOCHUE, 1 bubnuoreka [JOK OK1s6
. KTA0Pb.
CBOMCTBA https://m.edsoo.ru P
MecsyHUK MUIIOCEepAUS.
DOTUJIEH U IPOTIUJIEH —
N bubmuoreka [JOK
7 IIPOCTENIIINE TPEICTABUTENIN 1
https://m.edso0.ru
AJIKEHOB
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[Ipaktuyeckas padora Ne 1.

8 «[lomyuenue rTunena u
HU3YyYEHHUE E€r0 CBOMCTB)
Anxaauensl. byraguen-1,3 u
9 MetunbOyraauen-1,3. [lomyuenue bubmuoreka [JOK
CHHTETHYECKOTO KayuyKa U https://m.edso0.ru
PE3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH
. Hos6pb. Mecsunuk
CTPOEHMSI, TOMOJIOTHYECKHUM PAI. bubnuorexa [JOK
10 .. . IpakIaHCTBEHHOCTH.
ALlETHIIEH — MPOCTEUIIHIT https://m.edso0.ru
MIPEJICTAaBUTENb ATKHHOB
11 ApeHbl: 6EH30J1 ¥ TOTYOJL. bubnuoreka [JOK
ToKCHYHOCTH apeHOB https://m.edsoo.ru
12 Brrunciienus no ypaBHEHHIO bubnuoreka [JOK
XUMHUYECKON peaKiuu https://m.edso0.ru
['eneTnueckas cBs3b
13 YTJIEBOJIOPO/IOB, bubnuoreka [IOK
MPUHAJICKAIIMNX K Pa3IUYHbIM https://m.edsoo.ru
KJlaccam
[IpupoaHble HCTOYHUKU
yIJI€BOIOPOJIOB: IPUPOIHBIN ra3
bubmuoreka [JOK .
14 Y TIOMyTHBIE HEPTSIHBIE Ta3bl, Jexabps. HoBoroaHwuii.
B https://m.edsoo.ru
He(Th U MPOAYKTHI €€
nepepaboTKu
[IpupoaHble HCTOYHUKU
JIEBOJIOPOJOB: IIPUPOAHBIN a3
- P PP bubmuoreka [JOK
15 U TIOITyTHBIE HE(TSAHBIE ra3bl,

He(Tb U IPOAYKTHI €€
nepepaboTKu

https://m.edsoo.ru
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KonTtponsHas pabora o

16
paszaenny «YTIIeBOOOPOIbI»
[IpenenbHbIE OTHOATOMHBIE
bu6mmoreka [{OK
17 CIUPTBI: METAHOJ U 3TAHOJ.
https://m.edsoo.ru
Bopoponnas cBsizb
18 MHOroaroMHbI€ CIIUPTHI: bubnuorexa [JOK
STUJICHTJIMKOJIb U TJIULEPUH https://m.edso0.ru SuBaps. TBOpUECKUA.
@eHOJI: CTPOEHUE MOJIEKYIIBI,
bubmmoreka [{OK
19 (bu3UYecKue U XUMHUYECKUE
. https://m.edsoo.ru
CBOWCTBA, TPUMEHEHNE
20 Anpaerunsl: GopMabaeTUI U bubnuorexa [JOK
aneranbaerul. AIeTOH https://m.edsoo.ru
OHOOCHOBHBIE TIPE/ICTbHBIC
bu6mmoreka [IOK
21 KapOOHOBBIE KUCJIOTHI:
https://m.edsoo.ru
MypaBbHHAs U YKCYCHas
[TpakTuueckas padota Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM
®deBpalib.
KHCIIOTBI»
Mecs4HUK rpakJaHCKO
CreapuHOBast U OJIEMHOBAs .
Buoauorexa HOK — IMaTpUOTHYCCKUH.
23 KHCJIOTHI, KaK MPEJCTaBUTEITN
https://m.edsoo.ru
BBICIHIMX KapOOHOBBIX KHCIIOT
Mpli1a KaK COJIM BBICIIUX
bubnuoreka [JOK
24 KapOOHOBBIX KHCIIOT, MX
. https://m.edsoo.ru
MoloI1Iee JIeiicTBIE
CrnoxHble 3(upbl KaKk M
apr.
o5 MIPOU3BO/IHBIE KAPOOHOBBIX bubnuoreka [IOK P
KHUCJOT. ' HAPOIU3 CIIOKHBIX https://m.edso0.ru .
[TpodopreHTalnOHHBIH.

3¢upoB
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JKupsr: runposns, npuMeHeHue,

bubmuoreka [IOK

26
OMOJIOTHYECKast POJIb KUPOB https://m.edsoo.ru
VrieBoasl: coCTaB,
27 Kiaccudukanus. Baxuaeitme bubmmoreka [JOK
MPECTaBUTENM: TIIFOKO03a, https://m.edso0.ru
¢bpykTO3a, caxapo3a
28 Kpaxman u nenronosa kak bubnuorexa [JOK
MIPUPOIHBIE TIOJIUMEPBI https://m.edsoo.ru
KonTpossHas pabora no
azfen
«Kucnopoacoaepxarine
OpPraHWYECKUE COCTUHEHIS Arpers.
Bu6nuoreka ITOK MecsiuHMK MOApOCTKA.
30 AMMWHBI: METHJIAMHUH U aHUJIUH
https://m.edsoo.ru
AMMWHOKHCJIOTHI KaK
31 amdoTepHbIC OPraHUYECKUE bubnuoreka [IOK
COEIMHEHMS, NX ONOJIOTUYECKOE https://m.edsoo.ru
sgayeHue. [lentuasl
benku kak npupoHbIe
bu6mmoreka [JOK
32 BBICOKOMOJICKYJISIPHBIE
https://m.edsoo.ru
COeIMHEHUS
OcHOBHbBIE IOHATUS XUMHH .
bubnunoreka [JOK Maii.
33 BBICOKOMOJIEKYJISIPHBIX
. https://m.edsoo.ru Baxrta nmamsaru.
COEIMHEHUIT .
[Tocnennuii 3BOHOK.
OcHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX bubnuoreka [IOK

coeguHeHuu. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

https://m.edsoo.ru
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE Mecsu, cBsI3b €
Ne nugposbie (penepaabHoi
n/n Tewa ypoka Bcero Kontpoabuvie | Hparrireckie oOpa3oBaTe/ibHble | padoueil mporpamMmoii
padore! padore1 pecypchl BOCIIMTAHUSL.
XUMUYECKUI dJIEMEHT. ATOM. bu6mmoreka [IOK
1 DneKTpoHHas KOHPUTypanus 1 https://m.edsoo.ru
aTOMOB
[Iepnoanueckuil 3aK0H 1 bubmuoreka [JOK
[Tepuonnueckas cucrema https://m.edso0.ru
9 XUMHUYeCcKnX deMeHToB J1. 1. 1
MeHnaeneeBa, UX CBSA3b C
COBPEMEHHOM TEOPHUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS bubnuoteka [JOK
. Cents0ps. MecsuHuK
CBOWCTB XMMHUYECKUX 3JIEMEHTOB https://m.edso0.ru
_ 0€30TacHOCTH.
Y UX COEIMHEHUH I10 TpyINmam 1
3 nepuojiaM. 3HauYCHHUE 1
[IEPUOANYECKOrO 3aKOHA U
CUCTEMBI XUMHYECKHUX IIEMEHTOB
J.1. MenpeneeBa B pa3BUTUU
HayKu
CtpoeHue BellecTBa. bu6mmoreka [IOK
XyMH4YECKas CBA3b, €€ BUIBL; https://m.edsoo.ru
4 MeXaHU3Mbl 00pa30BaHUs 1
KOBAJICHTHOU CBsI3U. BomopoaHas
CBSI3b
5 BanentHoCTb. 1 bubmmoreka [JOK OKTAOpB.
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DIEeKTPOOTPULIATEIIBHOCTb.
Crenens okuciicHus. BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

https://m.edsoo.ru

[TonaTHe 0 AUCIIEPCHBIX
cucremax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 1o BeliecTBa B
pactBope

bubnuoreka IIOK
https://m.edsoo.ru

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COCTMHEHUH.
I'eneTnueckas CBA3b
HEOPraHUYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

bu6mmoreka [IOK
https://m.edsoo.ru

Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH
COXPaHEHHUS MacCChl BEIIECTB;
3aKOH COXpaHEeHHUS U
MIPEBPALIEHUS SHEPTUU TTPU
XMUMHUYECKUX PEaKIHIX

bu6moreka [IOK
https://m.edsoo.ru

Mecsaynuk
MUJIOCEPIUSL.

Ckopoctb peakiuu. OOpaTuMeble
peakiuu. XuMH4eckoe
paBHOBECHE

bubmuoreka [{OK
https://m.edsoo.ru

10

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nuyuHbiX GakTOpoB
Ha CKOPOCTh XUMHYECKOM
peakuum»

11

QHCKTPOHI/ITI/ILIGCKEIH

bu6mmoreka [JOK

Hos6ps. Mecsiunuk
IPaXIaHCTBEHHOCTH.
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nucconmanud. Ilonsgrue o
BOJIOPOIHOM Moka3atese (pH)
pactBopa. Peakuuu HOHHOTO
oOmeHa. ['maponu3 opraHugecKux
1 HCOPraHMYCCKUX BCIICCTB

https://m.edsoo.ru

OKHUCIINTEIIBLHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH.

bubnuoreka IIOK
https://m.edsoo.ru

12
[Tonstue 06 >nexkTponnse
pacIjiaBoB U paCTBOPOB COJICH
13 KonTponbHas paboTa 1o paseny brbnmorexa LIOK
«TeopeTndyeckne OCHOBBI XUMUN» https://m.dsoo.ru
Mertauibl, X OJIOKEHHUE B bubnuotexa [JOK
[Tepuonnueckoit cucreme https://m.edso0.ru
14 XUMHUYECKHX deMeHToB JI. Y.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O0mIne Tlexa6ps. HoBOrowHHiL.
(hm3uYecKre CBONCTBA METAJIJIOB
CnnaBbl METAJIOB. bu6moreka [IOK
15 DNEKTPOXUMHUUECKUN Psifl https://m.edsoo.ru
HaIpsDKEHUH METaJlIOB
XUMHYECKHE CBOMCTBA bubmuoreka [{OK
16 BKHEHIIIMX METAJUIOB (HATpUH, https://m.edsoo.ru
KaJIni, KaJIbIIMI, Mardui,
ATIOMUHHK ) U UX COCTMHCHUM
17 XUMHUYECKHE CBOWCTBA XpOMa, brbmiorexa [IOK
o https://m.edso0.ru .
MEJIM U UX COEUHEHUN P SuBape. TBOpUeCKuil.
18 XHMHYECKHE CBOMCTBA ITUHKA, bu6mmoreka [JOK

JKesne3a M UX COSIUHEHUH
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https://m.edsoo.ru

[Ipaktuyeckas padora Ne 2.

19 "Pemenue 3xkcriepuMeHTaIbHbBIX
3a1a4 o teme «MeTauib"

Hemerannsl, UX MOJI0XKESHUE B bubnuoreka [IOK

[Tepuoanueckoii cucreme https://m.edso0.ru
20 XUMHYECKHX anemMeHnToB Jl. W.

MenpeneeBa 1 0COOEHHOCTH

CTPOEHUS aTOMOB

du3nyeckne CBOMCTBA bu6mmoreka [IOK

HEMETAIUIOB. AJIIOTpONUs https://m.edsoo.ru

21 HEMETAJIJIOB (Ha MprUMepe
KHCJIOpoJa, cephl, hochopa u
yriieponaa)

XHUMHUYECKUE CBOMCTBA bubnuoreka [IOK Depparts.

22 TrajJOreHoB, CEphl H HX https://m.edso0.ru MecsHuK
COCJIMHEHU I TPAKAHCKO —
XUMHYECKHE CBOMCTBA a30Ta, bub6mmorexa IIOK pepHoTIHeC:

23 dhocdopa u ux coeTMHCHUI https://m.eds00.ru
XuUMHUYECKHE CBOMCTBA YIIIepoa, bubmoreka [IOK

24 KPEMHHUS U X COCJNHEHHI https://m.eds00.ru

o5 [IpuMeHeHre BaXKHEHIIMX bu6miorexa LHOK
HEMETAJIJIOB M UX COSAMHEHUN https://m.eds00.ru Mapr.
O06o001IeHne u cucTeMaTu3anus bubnmorexa [JOK

26 3Hanui o Teme «HemeTamiby. https://m.edso0.ru IpodopuenTanyonHei

Brrunciaenus mo YpaBHCHUAM
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XUMHUYECKUX PEAKLIUI U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3.

27 «Pemienne 3xcrepruMeHTaIbHBIX
3amay o reme "Hemeramisi"y
08 KonTposnsHast paboTa mo Temam
«Metams n «Hemeraime»
Heopranunueckue u bubnuoreka [JOK
29 OPraHU4YeCKUE KUCIOTHI. https://m.edso0.ru
Heoprannueckue u
OpraHUYECKHUE OCHOBAHUS
AmboTepHbIe HEOpraHU4EeCKHUe U bubmuoreka [JOK Anpers,
OpPraHu4€CKUeC COCANHCHM. https://m.edsoo.ru MecsasyHuk NOJApPOCTKA.
30 I'enetnueckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIECTB
Poinbs xumuu B oOecrieueHIN bu6moreka [IOK
31 3KOJIOTMYECKOU, SHEPreTUYECKON https://m.edsoo.ru
Y MUIEeBON 6€30MacHOCTH,
Pa3BUTUU MEUIIMHbI
[Ipencranenus 06 oOmMX bu6moreka [IOK
32 Hay4HbIX IPUHIIMIAX https://m.edsoo.ru
HpOMLI“I_HJ'IeHHOFO MOJTyYCHHUS Maii.
BYKHEHIIINX BEIIECTB BaxTa [AMSTIL
33 YenoBek B MUpE BELIECTB U brbmiorexa [IOK ITocmenHuii 3BOHOK.
MATEPHATOB https://m.edso0.ru
34 XUMHS U 310pOBBE YEIOBEKA bubnuoreka [IOK
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YHEHUKA

» Xumus, 10 xknacce/ 'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne

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

[Tepuoauueckas Tabnuia xumudeckux emenToB JI.M.MenneneeBa, Tabnuia

PaCcTBOPUMOCTH, SHCKTPOXI/IMI/I‘IGCKI/Iﬁ P HATPSAXKCHUA MCTTAJIJIOB.

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJIS
https://edsoo.ru/wp-content/uploads/2023/08/MI1_Xumus_dopmar-
docx 12082023 ma-caiit Hosas.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https:/resh.ru

®I'YC "Mos mikona"

https://uchebnik.mos.ru/main



Hopwme! onienuBanust yuebHoro npeameta "Xumus"
OueHka yCTHOTO 0TBeTa y4YalIuxcst
OtrMmetka "5" cTaBuTCA B Ciayvyae:

1. 3HaHus, MOHUMaHUSA, TIIYOMHBI YCBOCHHS 00YYaIOIUMCS BCETO 00BEMA
MPOrpaMMHOIr0 MaTepHaa.

2. YMEHUS BBIJICIATH TJIABHBIC TIOJIOKEHUS B MI3yYCHHOM MaTepHaie, Ha
OCHOBaHUU (PAKTOB U IPUMEPOB 0000IIaTh, JACIaTh BRIBOBI, YCTAaHABINBATH
MEXKITPEIMETHBIC M BHYTPUIIPEAMETHBIC CBS3H, TBOPUCCKH ITPUMCHSICT
MOJTyYEHHBIC 3HAHUS B HE3HAKOMOW CHUTYaITHH.

3. OrcyTrcTBHE OMUOOK U HETOYETOB TPU BOCITPOU3BEACHUHN U3YYEHHOTO
MaTepualia, MPU YCTHBIX OTBETAX YCTPAHEHHUE OTAEIIbHBIX HETOYHOCTEN C
MIOMOIIIBIO JTOTIOTHUTEIIBHBIX BOIIPOCOB YUHTEsA, COOTIOCHUE KYJIBTYPhl YCTHON
peun.

Ormetka "4":
1. 3HaHME BCETO M3YYEHHOT'O MMPOTrPAaMMHOTO MaTepuaa.

2. YMeHui BBIJICJIATDH I'NIABHBIC ITOJIOKCHHA B U3YYCHHOM MATCPUAJIC, HA
OCHOBAaHHUH q)aKTOB U IIPUMECPOB 0606H18.TI>, ACJIaTb BbIBOAbI, YCTAHABJINBATDH
BHYTPHUIIPECAMCTHBIC CBA3U, IPUMCHATD ITOJIYYCHHBIC 3HAHWA HA IIPAKTUKE.

3. He3nauutenbHble (HErpyOble) OUIMOKY U HEAOUYETHI IIPU BOCIIPOU3BEICHUN
U3Y4YEHHOI'0 MaTepuaia, COOII0/IEHUE OCHOBHBIX MPABUJI KYJIbTYPhl YCTHOU PEUH.

OtMmetka "3" (ypoBeHb MPECTABICHHUM, COUETAIOIINXCS C IEMEHTAMU HAYYHBIX
MOHSTUI):

1. 3HaHue U ycBOEHHE MaTepuasia Ha YpOBHE MUHUMAJIbHBIX TPEOOBAHMIA
[IPOrPaMMBI, 3aTPYAHEHHUE IIPU CAMOCTOSATEIIBHOM BOCIIPOU3BEACHUN,
HE0OXO0IMMOCTh HE3HAYUTEIbHON MTOMOILHU MTPENOoIaBaTesl.

2. YMmenue paboTaTh Ha YpOBHE BOCIIPOU3BEACHUS, 3aTPYAHCHUS MTPU OTBETAX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy06oii ommmnOKH, HECKOJIBKUX HErpyObIX MPU BOCIPOU3BEICHUU
M3Y4YEHHOr'0 MaTepuaia, He3HAUUTEIbHOE HECOOII0IEHNE OCHOBHBIX TIPAaBUII
KYJIbTYpPBI YCTHOU PEYHU.

Ormetka "2":



1. 3HaHue U yCBOEHUE MaTeprasa Ha YPOBHE HIKE MUHUMAJIbHBIX TpeOOBaHUM
MPOrPaMMBbl, OTJICIbHBIC MTPEACTABICHUS 00 N3yYeHHOM MaTepuare.

2. OtrcyTcTBUE yMEHUHN pabOTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYIHEHUS MTPH
OTBETAX HA CTAHJAPTHHIE BOIIPOCHI.

3. Hannune HECKOJIBKUX TPYOBIX OMIMOOK, OOJBIIOTO YKCIa HETPYOBIX TIPH
BOCIIPOM3BEACHUN U3YYEHHOT0 MaTepHala, 3HauuTeIbHOE HECOOII0ICHUE
OCHOBHBIX MPaBUJI KYJIbTYPhl YCTHOU PEUHU.

OueHka BbINOJHEHHUS NPAKTHYECKHUX (JIa00paTOPHBIX) padoT.
Otmetka "5" cTaBUTCS, €CIIA YUCHUK:
1) mpaBWJIbHO ONpeACIIUII LEb OMbITA;

2) BBITIOJIHUJ pabOTy B TIOJHOM 00BEME C COOMIOACHIEM HEOOX0IUMO
MOCJIEI0BATENIbHOCTH MPOBEJICHUS ONBITOB U U3MEPEHU;

3) caMOCTOSITENIbHO M PaIlMOHAILHO BBIOpAT ¥ MOATOTOBUII JIJIsl OIbITA
HE00X0MMO€e 000PY/I0BaHKE, BCE OMBITHI IIPOBEJI B YCIOBHUAX U PEXKUMAX,
o0ecreunBarouX MOJyYeHHEe PE3YJIbTaTOB U BHIBOJIOB C HAUOOIBIIEH TOUHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTUYHO ONKCaJl HAOIIOAEHUS U C(POPMYINPOBAI BHIBOBI U3
omnbITa. B npenctaBaeHHOM OTYETE NMPABUIIBHO U AKKYPAaTHO BBITIOJHUII BCE
3aMMcH, TabJInLbl, pUCYHKHU, Tpa(UKH, BBIYUCICHUS U ClIeTall BBIBObL;

5) NpaBUJIBHO BBIMOJHUII aHAIU3 norpemrHoctei (9-11 kimaccer).

6) IPOSIBIISIET OPTaHU3AIMOHHO-TPYOBbIE YMEHUS (TIOAIEPIKUBAET YUCTOTY
pabouero MecTa U MOpsAOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YeT PacXOTHbIE
MaTepUaIbl).

7) SKCIEPUMEHT OCYILECTBIIAET MO IJIAHY C YYETOM TEXHUKU 0€301acHOCTH U
MpaBuJI paboOThl C MaTepUaIaMu U 000PYI0BAHUEM.

OtmeTka "4" cTaBUTCS, €CIIM YUEHUK BBIMOJIHUI TpeOOBaHUS K olieHke "5", HO:

1. onBIT IPOBOWII B YCIIOBUSX, HE 00ECIIEYMBAIOLINX JOCTATOYHON TOYHOCTH
U3MEPEHUH;

2. i OBUIO JOMYIIEHO ABA-TPH HEJA0UETA;
3. unu He OoJiee OHOM HETPYyOOU OITMOKHA U OJTHOTO HEJI0YeTa,

4. non OKCIICPUMCHT ITPOBCACH HC ITOJIHOCTBIO,



5. niau B onmucaHuu Ha6HIOI[eHHﬁ M3 OIIbITa AOITYCTUII HCTOYHOCTH, BBIBOJbI CACIIAT
HCIIOJIHBIC.

Otmetka "3" cTaBUTCS, €CIIA YUCHUK:

1. mpaBUIIBHO OTPEIEIHII IEb OIbITa; pa0OTY BHITIOIHSAET MPABUIHLHO HE MEHEe
9YeM HAIOJIOBHHY, OJTHAKO 00BEM BBHITIOJIHEHHON YacTH TaKOB, YTO MO3BOJISET
MOJIYYUTh MPABWIbHBIE PE3YJIbTATHI U BEIBOABI 10 OCHOBHBIM, IPUHIUITUAIBEHO
BA)KHBIM 3aJa4aM palOThlI;

2. Wi moao0p 000pyoBaHUs, 00BEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI IO HAYaTy
OTIBITa MPOBEJ C MOMOIIBIO YUYUTEINSI; MIIA B X0JI€ TIPOBEICHHUS OTIBITA U U3MEPEHUI
OBUTH TOTMYIIIEHBI OIIMOKU B OMMMCAHUK HAOTIOICHUH, (OPMYIHPOBAaHUHU BHIBOJIOB;

3. ONBIT MPOBOJMIICS B HEPALIMOHAJIBHBIX YCIOBHUSX, UTO ITPUBENIO K MOJTYYEHUIO
PE3YNIBTATOB C OOJBIICH MOTPEITHOCTHIO; WIIH B OTYETE OBLIN JOMYIICHBI B 001IIEH
CJIO’KHOCTH He 0oJiee IBYX OIMOOK (B 3aMUCIX €IMHUILL, U3MEPEHUSAX, B
BBIYHCIICHUAX, rpaduKax, TabauIax, cxemMax, v T.J1.) HE TPUHIIUITHAIBLHOTO JIJIs
JTaHHOU pabOThI XapaKTepa, HO MOBIUSABIINX HA PE3yJIbTAT BHIMIOJTHEHUS;

4. nonmyckaet rpy0Oyro ommOKy B X0/i€ dKCIIEpUMEHTa (B O0OBICHEHUH, B
oopmIIeHHH pabOThl, B COOIIOICHUN MPABUI TEXHUKU O€30MACHOCTHU MPU padboTe
C MaTepuagaMu U 000pyA0BaHUEM), KOTOpasi UCIIPABISIETCS TTO0 TPeOOBaHUIO
YUUTEIIS.

OtmeTtka "2" cTaBUTCS, €CIIM YUYECHHK:

1. He OIIpCACIINII CAMOCTOATCIIBHO LCJIb OIIbITA; BBIIIOJITHHJI pa60Ty HC ITOJIHOCTBIO,
HC ITOATOTOBHJI HYKHOC 060py,ZIOBaHI/Ie 1 00bEM BBIIIOJTHEHHOH YacTH pa60TBI HE
IMO3BOJIACT CACIIATD IIPABHUJIbHBIX BBIBOIOB,

2. Wi OIIBITBI, U3MCPCHUSI, BBITUCIICHUS, H&6J’IIOI[€HI/I$I IMPpOU3BOJIUIINCH
HCIIPABUJIbHO,

3. Uiy B Xo0/i€ paOOThI U B OTYETE OOHAPYKUIIUCHh B COBOKYITHOCTH BCE
HEJIOCTaTKU, OTMEUEHHBIE B TPEOOBaHUAX K OlLleHKe "3";

4. nomyckaet nBe (1 6osiee) rpyoObie OMMOKY B X0/1€ IKCIIEPUMEHTA, B
00BsicHEeHUH, B OPOPMIIEHUH pabOThI, B COOIIOCHUH MPABUI TEXHUKU
0e30MmacHOCTH IpU paboTe ¢ BellecTBaMU U 000pYAOBaHUEM, KOTOPbIE HE MOXKET
UCIIPAaBUTh JaXKe MO0 TPEOOBAHUIO YUUTEIS.

OneHka caMoCTOATEIbHbIX IHCbMEHHBIX H KOHTPOJBbHBIX paGOT.

Ormetka "5" cTaBuTCS, €CIIN YUCHUK:



1. BeImIOTHUIT paboTy 0e3 omubOK U HETOUYETOB;

2) normycTuia He 0oJiee OTHOTO HEJ0ueTa.

OtMmetka "4" cTaBUTCS, €CJIM YICHUK BBITOJTHUI PaOOTY MOJHOCTHIO, HO JTOTYCTHIT
1. He GoJiee OTHOM HETPYOOH OMMOKH M OJTHOTO HEJI0UETa;

2. unu He 0oJiee IBYX HEIOUETOB.

OtmeTtka "3" cTaBUTCS, €CIIM YUEHUK MPABUIBLHO BBIIOIHIII HE MeHee 2/3 paboThl
WM TOTTYCTHUIT:

1. He GoJiee NBYX TPYyOBIX OIIMOOK;

2. iy He 0oJiee 0JHOM TpyOoi 1 0JTHOM HerpyOoil OMIMOKK M OJTHOTO HEI0YeTa;
3. unu He OoJiee ABYX-TPEX HErpyObIX OIMUOOK;

4. uu oAHOM HETpyOOM OITMOKH U TPEX HEJ0UETOB;

5. WM Npu OTCYTCTBUM OLUIMOOK, HO IPU HAJIMYUH YETHIPEX-TISITU HEJOUYETOB.
OtmeTtka "2" cTaBUTCS, €CIIM YUYECHHK:

1. momycTHI1 YUCI0 OMIMOOK U HEJIOUETOB MPEBOCXOAIIEE HOPMY, ITPU KOTOPO
MOJKET OBITH BBICTaBJICHA olleHKa "3";

2. WM €CIIM IPABUJILHO BHINIOJIHUI MEHEE MOJOBUHBI PAOOTHI.
KpuTepnu BbicTaB/IeHHS] OLICHOK 32 NPOBEPOYHbIE 1 KOHTPOJIbHbIE TECThI.

TecTsl, cocTosuMe U3 ISITH BOIIPOCOB MOYKHO MCIIOIB30BATH MOCIIE U3yUEHHUS
Kaxxgoro marepuana (ypoka). Tect u3z 10—15 BonpocoB ucnonb3yercs s
nepuoauieckoro KoHTposs. Tect u3 20 — 30 BonpocoB HEOOXOUMO
WCIIOJIb30BATh 1L UTOTOBOTO KOHTPOJIA.

[Tpu orleHMBaHUM UCTIOJIB3YETCS CIASTYIONIAs IIKaJIa:
oneHka «5» - 91-100% makcHMaJIbHOT'O KOJHYECTBA 0aJIOB;
oeHka «4» - 75-90% MakcuMaabHOIO KOJIMYECTBA 0aJIOB;
oreHka «3» - 50-74% MakcHMaJIbHOT'O KOJIMYSCTBA 0aJIIOB;

oreHKa «2» - MeHee 50% MakCcUMaJIbHOTO KOJIMUeCcTBa 0aJlIOB.



Ouenka yMeHHMil NIPOBOAUTH HAOIIOACHUS.
Onenka "5" ctaBuTCs, €ciiu 00yJaromucs:
1. mpaBUIIBHO TI0 33/IaHUIO YUUTEIS TPOBEN HAOIIOIEHHE;
2. BBIJICTIWIT CYIIECTBEHHBIE IPU3HAKK Y HaOt01aeMoro o0bekTa (Iporecca);
3. JIOTUYHO, HAYYHO TPAMOTHO O0(OPMIIT Pe3yIbTaThl HAOIIOAEHUI 1 BBIBOIBI.
Orenka "4" ctaBUTCS, €ClIU 00YJArOIIHICS:
1. mpaBUIIBHO TI0 33IAHUIO YUUTEIS TPOBEN HAOIIOIEHHE;

2. TIpY BBIJICJICHUH CYIIECTBEHHBIX IMPU3HAKOB y HaOII01aeMOoro 00beKTa (Tiporiecca) Ha3Ball
BTOPOCTCTICHHBIC;

3. momycTha HEOPEKHOCTh B 0(hOPMIICHUH HAOIIOJCHUI U BBIBOJIOB.
Orenka "3" ctaBUTCS, €CIIU 00YJAFOIITHICS:
1. momyCTH HETOYHOCTH U 1-2 omMOKH B IPOBEICHNN HAOIIOACHUH TI0 3aJaHHUI0 YIUTEIS;

2. TIpY BBIJICJICHUH CYIIIECTBEHHBIX MPU3HAKOB Y Ha0OII01aeMOTro 00beKTa (TIporiecca)
BBIJICITHJI JIUIIIb HEKOTOPHIE;

3. monyctui 1-2 ommOku B 0popMICHUN HAOIOICHHUI B BHIBOJIOB.

Ornenka "2" ctaBUTCS, €CJIM 00YJAFOIITHIACS:

1. monyctun 3 - 4 omnOKK B MPOBEJCHUN HAOIIOACHHUH 110 3a/IaHUI0 YIUTEIIS;
2. HENPaBWIBHO BBIJCIHII TPU3HAKK HAOII01aeMOro 00beKTa (TIporecca);

3. omyctui 3 - 4 ommOku B 0opMIeHUH HAOIIOICHUI U BHIBOJIOB.
IIpumeuanmue.

OI_[eHKI/I C aHaJIM30M YMGHI/Iﬁ H HAaBBIKOB IIPOBOANUTDH Ha6JHOI[CHI/IH JOBOIATCA 1O CBCACHUA
ydqaluuxcs, KakK IpaBuiio, Ha IMOCJIICAYIOIIECM YPOKE, TOCIIC CAaun OT4YéTa.

OOmas knaccudukanus ommoox.

IIpu ouieHKe 3HaHMI, YMEHMI, HABBIKOB CIIEAYET YUYUTHIBATh Bce OINOKHU (TpyOble 1
Herpyoble), HeI0UETH B COOTBETCTBHH C BO3PACTOM YUaIIUXCS.

['pyObIMU CUMTAIOTCS OLITHOKU:



- He3HAHHE OTPE/ICIICHUsI OCHOBHBIX MOHSTUMN, 3aKOHOB, ITPABUJI, OCHOBHBIX MOJIOKECHUH,
TeopuH, He3HaHUE (POpPMYII, OOLIETPUHATHIX CUMBOJIOB 0003HAYCHUN BEIMYWH, CTUHUI] KX
W3MEpEeHUs, HANMEHOBAHUH 3TUX CIUHUII;

- HCYMCHHE BBIJICIIUThH B OTBETE TJIABHOE; 00OOIIUTE PE3YIbTAThI H3yUCHUS;

- HCYMCHHE MPUMEHUTH 3HAHWUS JIUIS PEIICHUS 3a/1a4, OOBSICHCHHUS SIBIICHUS;

- HCYMCHHE YUTATh U CTPOUTH TPadUKH, PUHITUTTHAIBHBIE CXEMBI,

- HEYMCHHE ITOJArOTOBUTH YCTAaHOBKY HIIU JIA0OPATOPHOE 000PYIOBaHUE, TIPOBECTH OIIBIT,
HaOITI0JICHHUE, C/IeJIaTh HE0OX0IUMBIC PACUEThI MM UCIIOJIB30BATh MOJTyYCHHBIC JAHHBIC JIJIS
BBIBOJIOB;

- HCYMCHHEC I10JIb30BATHCA NIEPBOUCTOYHUKAMU, y‘I€6HI/IKOM, CIIPAaBOYHUKOM;,

- HapyIICHHE TEXHUKHU 0€30TaCHOCTH, HEOPEIKHOE OTHOIIIEHHUE K 000pYI0BaHHIO, TpOOpam,
MaTepHuaiam.

K HerpyObIM OTHOCSTCS OIIMOKHU:
- HETOYHOCTH (POPMYIIMPOBOK, OTNIPEICTIECHU, TOHATHH, 3aKOHOB, TEOPUI, BRI3BaHHAS
HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEAETIIEMOro MOHATHS UK 3aMeHor 1 — 3 u3

OTHUX MPU3HAKOB BTOPOCTCIICHHBIMU

- OIIMOKHU MPH CHATUU TIOKa3aHUI C U3MEPUTENbHBIX TPUOOPOB, HE CBSI3aHHBIE C
OTIpe/IeNIEHUEM IICHBI ICJICHHS IIKAJIbI;

- OIIMOKHY, BEI3BAaHHBIC HECOOTIOICHIUEM YCIIOBHIA TIPOBEICHHS OTIBITA, HAOIIOICHUS, YCIOBHIMA
paboTel pudopa, 000pyAOBaAHUS;

- OIIMOKH B YCIOBHBIX 0003HAYCHMSIX HAa CX€MaX, HETOUHOCTh rpaduka;

- HEpaLlMOHAJIbHBII METO/| pellieH s 3a/1aul, BBIIIOJHEHUS YaCTH IPaKTUUECKONH paboThl,
HE/I0CTaTOYHO MPOAYMaHHBIN IJIaH YCTHOTO OTBETA (HapyIIEHUE JIOTUKU U3JI0KEHUS,
[I0/IMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMN);

- HEpaLMOHAJIbHbIE METO/Ibl PA0OTHI CO CIIPABOYHOMN JIUTEPATYPOH;

- HEyMEHHE pelaTh 3a/1a4H, BHIIOIHATH 3aJaHUs B OOIIEeM BUJIE.

Henouéram u ABIAIOTCS: - HEpallMOHAJIbHBIE TPUEMBI BBIYUCICHUHN U TpeoOpa3oBaHui,
BBITIOJTHEHUS ONBITOB, HAOMIOICHUH, TPAKTUUECKUX 3aJJaHU; - apu(METHUECKHE OINOKH B

BBIYHCIICHUSX; - HEOPE)KHOE BBIMOTHEHUE 3aMUCel, YepTekel, cXxeM, rpadKoB, TAOJHII; -
opdorpaduyeckre u MyHKTAIIMOHHBIE OIIHOKH.

JlonosiHeHune



IIpu paGoTe yyammuxcs B rpynie OeHUBaeTCs:
1. YMenue pacnpenenuts paboTy B KOMaHIe

2. YMeHue BbICIyIIATh YT Apyra

3. CoryiacoBaHHOCTb AEUCTBUI

4. IIpaBUIBHOCTH M MOJHOTA BBICTYIUICHUI

5. AKTHBHOCTH

Kaxp1ii MyHKT OIICHUBAETCS OT/IEIBHO B Oajuiax.
NuauBuayaabHbIM MPOEKT:

1. CtocoOGHOCTh K CaMOCTOATEITLHOMY MMPUOOPETCHHUIO 3HAHUI 1 PEIICHUIO
po0JieM, TIPOSBIISIFOIIASCS B YMEHHUH IMIOCTABUThH MPOOJIEMY U BEIOpATh
aJICKBaTHBIC CIIOCOOBI €€ pelieHus, BKIIoUYasi MOUCK U 00paboTKy nHGOpMaIIHH,
(hOpMyITHPOBKY BBIBOIOB H/UITU 0OOOCHOBAHHE M PEATH3AIUI0/apoOaIinio
NPHUHSTOTO PEIICHHsI, 000CHOBAHUE U CO3JaHUE MPOTHO3a, MOJICIN, MaKeTa,
00BEKTa, TBOPUYECKOTO PEIICHUS U T. 1T . JlaHHBIN KpUTEPHH B I1EJIOM BKIIIOYAET
OIICHKY C(hOpMHUPOBAHHOCTH TIO3HABATEIHHBIX YUCOHBIX JCUCTBHIA .

2. ChopMUpOBaHHOCTb NMPEIMETHBIX 3HAHUIN U CLIOCOOOB JEHCTBHIA,
IPOSIBIISIOIIASACS B YMEHUU PACKPBITh COAEpPKaHUE pabOThI, TPaMOTHO U
000CHOBaHHO B COOTBETCTBUH C pacCMaTpUBAEMOil MpooOIeMoil/TeMoil
UCIOJIb30BAaTh UMEIOIIMECS 3HAHUS U CLIOCOOBI IEHCTBUM .

3. CpopMUPOBaHHOCTH PETYISATUBHBIX NEHCTBUM, MPOSBIAIONIASACA B YMEHUU
CaMOCTOSITEIBHO IJIAHUPOBATH CBOIO ITO3HABATENIbHYIO JESTEIbHOCTD U YIPABIATH
€10 BO BPEMEHH, HCI0JIb30BATh PECYPCHBIE BO3MOKHOCTH IS TOCTUKEHUS LIETIEH,
OCYUIECTBIISITh BBIOOP KOHCTPYKTUBHBIX CTPATETUN B TPYIHBIX CUTYALIHUSIX.

4. ChpopMHUpOBaHHOCTh KOMMYHUKATUBHBIX JEHCTBUM, MPOSBIAIONIASACA B YMEHUU
SICHO U3JIOKUTh U O(POPMUTH BBITIOJTHEHHYIO pabOTy, MPEACTaBUTh €€ Pe3yNbTaThl,
apryMEHTHPOBAHHO OTBETUTH HA BOIPOCHI.



