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HOACHHUTEJIBHASA 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 MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro mnpeamera «Xumus» s 10 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHenTyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€Jei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIONIMM 3TallOM pealu3aludd Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe »JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XUMHHM C Y4€TOM CHEeUU(PUKHA HAYKH XUMHH, €€ 3HA4eHHs B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK MIPaeT 0coOyr posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpaszoBaHus cojaepkanue mnpeamera «Xumus» (10 kmaccel, 6a30BBIH YpPOBEHBb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SABJISIIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @opMHpOBaHUE JAHHOW CHUCTEMbl 3HAHWUN NMPU HU3YUYCHUHU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMHs» cHOpPMHUpOBaHA B MporpaMMe MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckod XUMHM IOJIyYarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
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 0a3o0BoM ypoBHE (10 KJ1.) ABISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYEBble TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakUuuid, HEOOXOIUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpenHero oduiero oopazoBanus. Ceronns B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh CIOocoOamMu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamus 0oO0y4yarolMXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa ACATENBHOCTH, KOTOpas 3aHWMaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUYaOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

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 OOydYawmuxcsi YyOeKIEHHOCTH B  T'YMaHUCTUYECKOU
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 37I0POBBIO, a TakKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAy4HBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obIiero oopazoBaHus, cocTaBiseT 68 dacos: B 10 kiacce — 68 4daca (2
Yaca B HEJCITIO).



COIAEPKXAHUE OBYYEHUA
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. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILLEHUIO OPIraHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHus W TOPEHHs), HaXO0XKACHUE B NPHUPOJE, NOJIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKHUCJICHHS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH psAl. ALleTUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHHUsS U HUTPOBAHUS), MOJTYYEHHE U NMPUMEHEHUe. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTMdecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAMIUMHU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIH
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoOIOpOIHbBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaklus Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

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

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (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 CBOWCTBa (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 nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe 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), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIOT (Ha mMpUMeEpe IUIHIMHA). bronornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

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

OKCHEpUMEHTAIHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpallCHMI:
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, CTENEHb IOJUMEPH3ALINN, CPEIHAS MOJIECKYISIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
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, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
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, YTriIeBOAbI, KHUPBI,
(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 IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBLHOCTD.
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 cuctemax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

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

Xumuueckas  peakuus. Kimaccudukanuss  XMMHUYECKHMX — peakluuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XuUMHYECKoe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (pa3jiokKeHHEe TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnrle 3amayn.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHtoB JI. M. MeHumeneeBa M OCOOCHHOCTH CTPOEHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpPEeMHHSI) W HX  COCIMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTauioB. OOmue ¢uzndeckue cpoiictBa MetaiioB. CriiaBbl METAJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

OO6mue crocoObl moiayyeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA aTIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

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 PEAKIIMH, €CIIU OJHO
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 PEAKIUN.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAaHOMAaTEpUAJIbl, OPTaHUYECKUE U MUHEpaJIbHbIC
ynoOpeHus.

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

MexnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBs3ed MpPU  M3y4YeHWH OOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaTHOAKTUBHOCTD, MOJIEKYJIa, SHEPTCTHUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, MOJIC3HBIC MCKOMAeMbIe, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIILIEHHOCTh,  (hapMalleBTUUYECKass  MPOMBIIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLBI 110 XMMHWU HA BA3OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjibTaTaM OCBOEHHS O0YYaIOIIMMUCA MPOTPaMM CPEAHEro OOLIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W TpeAMEeTHbIM). HayuHo-MeToauueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CpEJHEro odiiero oOpa3oBaHUs SBISETCS CUCTEMHO-NEATEIbHOCTHBIN
NOAXOA.

B CoOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus BbIICIICHbI CIIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCHUMCKON TpaKTaHCKOM HWIECHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIMYMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEKICHUIN JTUYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOACTBOBATHCS B CBOCH AEATEIBHOCTU II€HHOCTHO-CMBICIOBBIMH
YCTaHOBKaMU, IPUCYIIIUMU IETOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTh IIEJIA U CTPOUTD KU3ZHEHHBIC TUIAHBI.

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUS IpeaMeTa «XUMHS» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIbHOM
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COILMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
ujeasaMl POCCUHCKOTO TPaKJAHCKOTO OOIIEeCcTBa, MPUHATHIMA B OOIIECTBE HOPMaMHU U TpaBUJIaMHU TIOBEICHHS,
CIIOCOOCTBYIOIIUMU TIPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 yUYarOIIUXCS.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOMN JESITEIEHOCTH O0YJAIOMINXCSI TI0 Pea3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYarOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MPECTABICHUS O COIMAIbHBIX HOpMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOUIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESITENBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI IPYTUX MPHU aHAIU3€ Pa3IMUHBIX
BUJIOB YUEOHOM JI€SITEIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHHUA

[IEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUYECTBEHHON XUMUMU;

YBaXKEHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTH)KCHUSI HAyKH €CTh pe3yJdbTaT JUIMTENbHBIX HAOMIOJEHUN, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpECa M II03HABaTEJIbHBIX MOTHBOB B IOJYYCHHUHM M TOCJIEAYIOIIEM aHaiu3e HWHOOpPMalUM O TIEPEIOBBIX
JTOCTHXKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM
Y OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEN 30pOBOTO M 0€30MacHOro obpasa >KW3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmo/IeHus1 TpaBui O€30MacHOr0 OOpaleHus ¢ BEHIeCTBAMU B OBITY, TMOBCEIHEBHOW XW3HU U B TPYJOBOM
NEeATENbHOCTH;

MOHUMAaHUSl I[IEHHOCTH TMPaBWUJ HWHIWBUIYAIBHOTO M KOJUIGKTUBHOTO OE€30MAaCHOTO TOBEICHUS B CHUTYyaIHsX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUS MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KYPEHU);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIILCKON JESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPUYECKOM U IPYTUX BUJAX IESITEIbHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLIMAIIBHONW HAMpPaBICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY H3Y4YeHHUIO MNpodeccuil pasziMyHOro poja, B TOM 4YHCJIE Ha OCHOBE MNPUMEHEHUS
PEAMETHBIX 3HAHUN 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBUAYAIIBHOM TpaekTopuu oOpa3oBaHus, Oyaymied mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIECTBA;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71ecCO000pa3HOTr0 OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KMU3HU HA 3eMJie;

NOHUMAaHUS TJIOOAIBHOTO XapakTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA COCTOSTHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOT'O HENPUATHS JIEMCTBUM, MPUHOCIIIAX BPEJ OKPYXKAKOUIEH MPUPOIHOW CpeAe, YMEHHUS NPOTHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBHUS MPEIANPUHUMAEMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HaJM4Yusl pa3BUTOrO 3KOJOTUYECKOTO MBIIIEHUS, SKOJIOTHYECKON KYJIbTYphI, ONbITA JEATEIbHOCTU 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOW MpPaKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTHKY;

MOHUMAaHUS CHeMUPUKN XMMHUUA KaK HAyKd, OCO3HaHHUA €€ poiau B (POPMHUPOBAHWUHU PANMOHATHLHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEJICTABICHUSI 00 OKPY’)KalollleM MHpPE Kak O €JUHCTBE MPUPOJAbl U YEIOBEKa, B
MMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPO0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;



yOEeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JUIsl COBPEMEHHOM LMBWIM3aUUU: B €€ TIyMaHHCTUYECKOMU
HaIpPaBJICHHOCTH U BAXKHOM POJM B CO3JaHMU HOBOWM 0a3bl MAaTepUaibHOW KYJbTYpbI, PELICHUU TNIOOAIBHBIX MPOOJIEeM
YCTOMYMBOTO DPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUUECKOM, MUIIEBOM U SKOJOTMYECKON O€30MacHOCTH, B
Pa3BUTHM MEIULIUHBI, O0ECNEYEHUH YCIOBUHN YCIEIIHOTO TPpyAa M 3KOJOTMYECKH KOM(MOPTHOM >KM3HU Ka)XJOro 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJI1 aHaiu3a U OOBICHEHUS SBIICHUN OKPYXKAIOLIEro Mupa u
OPOUCXOJAIMX B HEM H3MEHEHUH, YMEHHUs Jenarb OOOCHOBAaHHBIC 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (AKTOB U
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUUECKUE 3HAHUS ISl PELICHUsI MPOOJIeM B PEAIbHBIX KU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHHUM 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TPYJla B pa3IuuHbIX chepax MpodecCHoHaNbHON 1eTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE CpeHEro ooimero oopa3oBaHuUs
BKJIFOYAIOT:

3HauMMBbIe Ui (OPMHPOBAHUS MHPOBO33PECHUS OOYYAIOIIHMXCA MEXKIUCHUIUTMHAPHBIE (MEXKIIpPEIMETHBIC)
oOIIeHayYHbIe TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa MU CHeNU(PUKY METOJO0B MO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, sIBICHHE, MPOIECC, CUCTeMa, HAay4HbINH (axT,
MIPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOIIOICHNE, H3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC yueOHBIC IeHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, DPETYJISTHBHBIC), OOECIICUMBAIOIINE
dbopmupoBanue GHyHKIIMOHATFHOW TPAMOTHOCTH U COIIMAIEHON KOMTIETEHITNN 00YyJaronInXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCMOJB30BaTh OCBOCHHBIC MEXIUCUUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaJIbHbIE YUEOHbBIE IEMCTBUS B O3HABATENBHON U COLIMAIBHOMN MPAKTHUKE.



MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJICHUE YHHUBEPCAJIbHBIMU  Y4YEOHBIMH  TMO3HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJjajieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH NO3HABATEIbHBIMHY JIEHCTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIBHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENeNATh IEN JEATEebHOCTH, 3ajaBas TMapaMeTpbl U KPUTEPUM HUX JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl
JIeSTEIBbHOCTH C MOCTaBICHHBIMU IIECIISIMU,

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS] — BBIJEISATh XapaKTepHbIE MPU3HAKU
MOHSATUW W yCTaHABIMBATh WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJIsi OOBSICHEHUS OTIACIBHBIX
(haKkTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUH JJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUIA;

yCTaHABIIMBATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATH B MPOIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHH CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, MPEe0OPa30BLIBATH
MOJICJIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HAK (CMMBOJI) 3JIEeMEHTa, XUMH4Yeckas (hopMmylia, YpaBHEHHE XUMHUYECKOMU
peaKkiuu — MpU pElIeHUH Y4YeOHBIX IT03HABATEJIbHBIX W IMPAKTUYCCKUX 3a]lad, MPUMEHSATh HAa3BaHHBIC MOJCIIbHBIC
IIPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB M XUMUYCCKUX PEaKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIHIA;

dbopmynupoBaTh [EIM W 33Jlaud  HCCIICIOBAaHMS, HKCIOJB30BaTh IIOCTABJICHHBIE H  CaMOCTOSTEIBHO
chopMyJIMpOBaHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI JUIS1 (POPMHUPOBAHUS THITIOTE3BI 110 MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HAaBBIKAMU  CaMOCTOSTEIBHOIO  IUJIAHUPOBAaHHUS U TPOBEJCHUS  YUYCHHMYECKHX  OKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUS HAOMIOAATh 3a XOJOM TIpoIlecca, CaMOCTOSITEIBLHO IPOTHO3HPOBATh €r0  Pe3yibTar,
dbopmynupoBaTh OO0OOIICHUS H BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUSA, COCTaBIIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKON M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMOMCKY METOJIOB pElICHUS MPaKTHUUYECKUX 3a]ay, MPUMEHEHHUIO Pa3lIUYHbIX METOJ/OB
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHUKAX UHOOpManuu (HAyYHO-TIOMYJSpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIpaBOYHbIC MOCOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh MH(POPMAIUIO PA3IMYHBIX BUJIOB U (POpM
IpeACTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyTHUpPOBATH 3aMPOCHl U TPUMEHSTH PA3IMUYHbIC METOBI TIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM st
BBITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCIOIL30BaHUA HHGOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TOUCKOBBIX
CHUCTEM;

CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAJIBHYIO (OpPMY MpelcTaBiIeHUS HHPoOpMaruu (CXembl, rpaduKu, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIA $3bIK B KauecTBE CpEACTBA NpH paboTe C XUMUYECKOW HHPOpMAaIMel: MPUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYeCKUe) 3HaKu U CUMBOJIBI, (OpMyIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBiajgeHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU 1eHCTBUAMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ Juajiora W/WId JTUCKYCCHUHU, BBICKA3bIBaTh WUJIEH,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C MPE3CHTALMEN pe3yJbTaTOB MO3HABATEIBLHON JEATEIbHOCTH, IOJYYEHHBIX CaMOCTOSATEIIBHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BHIMOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUYECKOW pabOoThI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTo MPoeKTa U (OPMYITHPOBATH BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHUN MTyTEM COTIIACOBAHUS TO3UIIUN B X0/1¢ 00CY X ICHHS 1 OOMEHa MHEHHUSMHU.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH I€CTBUSIMU:

CaMOCTOSITEIBHO TJIAHUPOBATH U OCYIIECTBIISITH CBOIO MTO3HABATENBHYIO JIEATEIIbHOCTD, ONPEAeIisis € Lelu U 3a7auH,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBAThH MpEIaraeMblii aJTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX U HCCIEAOBATENbCKUX 3a/]ad, BbIOMpaTh HamOosee 3(PQPEeKTUBHBIA CIOCOO MX pEUIEHUs € y4ETOM MOJyYEHUS
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUs» OTPaAXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsI PEIICHUSI MPAKTUYSCKUX 3a7a4 U IKOJOTHUECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJHON CpeJIE;

BJIQ/ICHHE CUCTEMOM XMMUUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOMOJATAIONINE TOHATHS (XUMUYECKUHN 3JIEMEHT,
aToM, DJIEKTpOHHas 000JI0YKa aroma, MOJEKyJia, BAJIEHTHOCTh, OJEKTPOOTPULIATEIIBHOCTh, XHMHYECKas CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIEHHAs), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIEPOJIHBIN CKEJeT,
(byHKIIMOHANIbHAS TPYMINA, paluKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUMA PAJI, TOMOJIOTH, YII€BOJAOPOIbI, KUCIOPOI H
a30TCOAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U
3aKOHBI (T€OpUsl CTPOCHMsSI oOpraHmyeckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW S3bIK XUMHUH; MHPOBO33PEHUYECKHE 3HAHMS, JIEkKAIME B OCHOBE ITOHUMAaHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (DaKTOJIOTUYECKHUE CBEJECHHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U
0€30MacHOM HCTIOIh30BAHNN BAKHEUIITUX OPTAHMUECKHUX BEIIECTB B OBITY U MIPAKTUYECKOH JCSITEIILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh yMEHHUH BBISABIATh XapaKTepHbIE TNPU3HAKA TOHATUN, YyCTAHABIMBATH WX B3aWMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TIIOHSATHS IIPU OIMCAHWUM COCTAaBa, CTPOCHUS M NPEBPALICHUN OPraHUYECKUX
COCJIMHCHUI;

c(hOpPMHPOBAHHOCTh YMEHHHM HCIOIB30BATh XUMHUYECKYIO CHUMBOJHMKY JJii COCTABJICHHS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (GOPMYT OPTaHMYECKHX BEIIECTB W YPAaBHEHUNW XUMHUYECKUX DPEAKIUH,



M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIIOCTPAMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAJIC)KHOCTh U3YUCHHBIX OPTraHUYECKUX BEIIECTB MO UX COCTaBY U
CTPOEHUIO K OIpEAeIEHHOMY KJIAacCy/TpyIie coeAuHEHUI (YyrieBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaTh MM Ha3BaHus 1o cucremarmdeckor Homenkimatype (IUPAC), a rtaxke
MPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUIeH, STUJICHTJIUKOJb,
TIIMLEpUH, (eHols, GopManblerua, aneTadbIeruj, MypaBbUHas KHUCJIOTA, YKCYCHAas KHUCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTA, TII0K03a, (PYKTO3a, KpaxMall, 1eJUTI0103a, TIUI1H);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNISITh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKUX COCIUHECHUSX (OJWHApPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUU CTPOCHUSI Oprannueckux BemectB A. M. bytneposa miis
00BSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAaHEHMSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THIUYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIEeCTB (METaH, 3TaH, 3TWIEH, MPOMNMWIEH, alleTuieH, Oytaanen-1,3,
MeTwinOyTaauen-1,3, OeH30/, MeTaHOJ, A3TAHOJ, STWUJICHTIUKOJb, TIUIEpUH, (EHON, aleTalbAeru]l, MypaBbUHAsS U
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, ILeJUTI0I03a, aMUHOYKCYCHAsl KUCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCTIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO CBHIPhS (HE(Th, MPUPOIHBINA ra3, yroisb),
crocoObl UX MepepadOTKH U MPAKTUYECKOE IPUMEHEHHE MMPOAYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00béMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOTHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHUHN BIIAJIETh CHCTEMOW 3HaHUN 00 OCHOBHBIX METOJ]aX HAYYHOTO IMO3HAHMS, UCTIOJIB3yEMbIX
B XUMHUHU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SIBJICHUH (HAOMIOIEHNE, U3MEpPEHNE, IKCIIEPUMEHT, MOJICIUPOBAHNE),
WCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHWS IS TPUHATHS PEIMICHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEIICCTBAMU U X MPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpalieHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSAMH IO BBHITIOJHEHUTO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHU TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpAIICHUS OPTraHUYSCKUX
BEIIECTB MPH HarpEBaHWM, MOJyUYEHUE dTUIICHA U U3YUYCHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIM OPTaHUICCKUX BEIIECTB,
JieHaTypaIus OCJIKOB MPU HarpeBaHWHU, IIBETHBHIC PEAKIIMKM OCIIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHKH 0€30MMaCHOCTH
npu OOpalleHHMH C BENIECTBAMU M JIA0OPATOPHBIM O00OpYIOBAaHUEM, TMPEACTABIATh PE3yJbTaThl XHUMHYECKOTO
dKCIIEpUMEHTa B ()OpPME 3amuCH ypaBHCHHH COOTBETCTBYIOIIMX PEakiuid M (HOPMYJIUPOBATH BHIBOJLI HAa OCHOBE ATHUX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJYyY4aeMyH M3 pPa3HBIX
MUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmartuu, THTEpHET U IpYTUX);

c(hOpMUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBHUIIa YKOJIOTHUECKU IEIeCO00Pa3HOTO TOBEACHUS B OBITY U TPYAOBOM
NESTENBbHOCTH B IIENSX COXPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUA HA JKUBBIE OPTaHU3MBI OINPEACIIEHHBIX OPTaHUYECKUX BEIEeCTB, MOHUMAas cMbIci nokaszatens [1JIK, noscHsaTh
Ha IpUMepax CrocoObl YMEHBIICHUS U IPEIOTBPAILIEHUS UX BPEAHOTO BO3CHCTBHUS HA OpraHU3M YEJIOBEKa;

JUIsE OOyYalolUXCsl C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CJIA0OBHISIIIIMX OOYYAIONIMXCSI: YMEHHE HCTIOJIb30BaTh Pelibe(pHO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOCHHS OPTAaHUYECKUX COCAMHEHUN A. 4 1
M. bytnepoBa
Hroro no pazneny 4 1
Pasznes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 7 1
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 4 1
24 [IpupoHbIE HCTOYHUKH YIIIEBOJIOPOJIOB U 3
' ux nepepaboTka
Utoro mno pazneny 25 2
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 6
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 13 1 2
Crnoxuble 3¢upbl. XKupsl
3.3 VraeBoanl 7 1




Wroro mo pazueny 26
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 7
Hroro no pazneny 7
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tmactmaccel. Kayaykn. Bonmokna 6
Wroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema Mara uudposbie
n/n ypoxa Bcero KonTponnabic | IlpakTHieckHe u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypesI
DopMUPOBAHHE OPraHUYECKON XUMUU KaK
Hayku. OpraHuyeckue BellecTna.
1 Oprannueckas xumus. Teopust CTpoeHUs 1
oprannyeckux coenuuennii A.M.bytieposa.
CrpykrypHas nzomepus. Homenknarypa.
2 3HaueHNe TEOPUU CTPOEHUS OPraHUYECKUX 1
COEeIUHEHNN
DIIEKTpOHHAs MPUPOJA XUMUYECKUX CBS3EH
B OpraHn4eckux coequHeHusx. CriocoOsbl
3 pa3pbiBa CBs3€l B MOJIEKYJIaX OPraHUYeCKUX 1
BEILIECTB.
4 Knaccudukanus opraHM4ecKux coeMHEeHHM 1
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
5 CTpPOEHHE alKaHOB. ['OMosornyeckuil ps. 1
Homenknarypa u uzomepus.
5 Du3nYeCKUEe U XMMUYECKHE CBOICTBA 1
ankaHoB. Peakuuu 3ameneHus
7 [lonyuenue u npUMEHEHUE AJIKAHOB 1




Pewenue 3a1a4 Ha HaxoXIeHUE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO
coelMHEeHus Mo Macce (00beMy) IPOYKTOB
CTOpaHUs

Huxnoankansl. CTpoeHUE MOJIEKYIT,
roMoJIOTHYeCKH pan. Haxoxaenue B
npupoje. Pu3zndeckue U XUMHUECKHe
CBOMCTBA.

10

[IpakTnueckas padota Nel «KauectBeHHOE
OIpeieNIeHue yriepo/ia 1 BOJ0poia B
OpPraHn4€CKuUX BEIIECTBAX

11

KonTtponsnas padora Nel no teme
«IIpenenbHble yrieBoaopoab

12

ATIKEHBI. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB.
['omonoruueckuit
pan.Homenknarypa.lzomepus

13

XUMUYECKUE CBOMCTBA: peaKIUU
OKHUCIICHUS, TIPUCOCINHCHNS,
noaumepu3anuu. [IpaBuno MapkoBHHKOBA

14

HOHy‘ICHI/Ie " IIPUMCHCHHUC AJIKCHOB

15

[Ipaktuueckas padora Ne2 «[lonydenue
STUJIEHA U U3yYEHUE €r0 CBOMCTB

16

Anxanuensl. CTpoeHue, CBOWCTBA,
npuMeHeHue. [IpupoaHblil kaydyk

17

ANKUHBL. DJIEKTPOHHOE U




IIPOCTPAHCTBEHHOE CTPOCHUE ALIETUIICHA.
I'omonoru u nzomepsl. Homenknarypa.
®duznyeckue U XMMHUYECKUE CBOMCTBA.
[Tonyuyenue. IIpumenenue

ApeHbl. DIEeKTPOHHOE U IIPOCTPAHCTBEHHOE

18 cTpoenue 6enzona. Mzomepus.
Howmenknarypa.
19 DU3NYECKUE U XUMUYECKUE CBOMCTBA
OeH3oma
I'omomnoru 6enszona. OcobeHHOCTH
20 XUMHUYECKUX CBOMCTB O€H30J1a Ha TIPUMEpe
TOJIyoJa
I'eHeTHyeckas CBA3b ApOMATHUECKUX
21 YTJIEBOJAOPOJIOB C JPYTUMU KJIaCCaMH
YTIE€BOAOPOIOB.
29 [Tpuponnsriii ra3. [lomyTHbie HEPTIHBIC TA3HI.
Hedtp u HedTenponykTel. Gusndeckue
23 cBoricTBa. CiocoObI mepepaboTKH.
ITeperonka
24 KpekuHr TepMudeckuii 1 KaTaIMTHYECKUI
Pemenue 3a1au Ha onpeesieHre MacCOBOM
WM 00bEMHOM JI0JIU BBIXOJA MPOIYyKTa
25 pEeaKuu OT TEOPETUIECKH BOZMOYKHOTO.
26 I'eneTnueckas cBsI3b MEXKAY KlaccaMu

YTJIEBOJIOPOIOB




27

O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO
teme «HemnpenenbHbie 1 apOMaTHYECKUE
YIJIEBOIOPOIBI.

28

O0001IeHME U CUCTEMATU3ALMS 3HAHUM 110
teMe «HempenenpHbIe U apOMaTHICCKHE
YTIIEBOAOPOIBI.

29

KonTtponbnas pabora Ne2 no teme
«HenpenensHble 1 apoMaTHUYECKHE
YIJI€BOJOPOIBI»

30

OpnHoaTOMHBIE TIPEENIbHBIE CITUPTHI.
Crpoenue Mosekyl, GyHKIMOHAIbHAs
rpynmna. 3oMmepusi 1 HOMEHKJIaTypa

31

Boaoponnas cBsize. CBoiCTBA 3TaHOJIA.
®du3noIornYecKoe ACMCTBUE CIIUPTOB HA
OpraHu3M 4YeJIoBeKa

32

[Tonyuenue ¥ NpUMeHEHUE CIIUPTOB.
Pemenue 3a1a4 1o XuMUYECKUM
ypaBHEHUSAM

33

I'eneTnueckas cBs3b IpCaACIbHBIX
OJHOATOMHBIX CIIUPTOB C YIJICBOAOPOJAaMU.

34

MHoroaToMHEIE CIINPTHI. STHJICHFJ'II/IKOJ'IB,
TJIMLCPHH. CBOﬁCTBa, IMPUMCHCHUC.




35

@enonbl. CTpoeHne MOJIEKYIIBl (heHOoa.
CaoiictBa (heHoNa. TOKCHYHOCTD (heHOTNA U
ero coenuHeHni. [Ipumenenue ¢enona.

36

Anbneruapl. CTpoeHue MOJIEKYJIbl
¢dbopmanpaernga. @yHKIMOHAIbHAS TPYyIIIA.
N3omepust 1 HOMEHKIIaTypa

37

CaoiicTBa anbaerugoB. Dopmanbaerua u
aleTANIBICTU/T: TIOJIYYCHUE U IPUMEHEHHUE.

38

ALIETOH — MPEJICTABUTENb KETOHOB.
Crpoenne monekynsl. [Ipumenenne

39

OAHOOCHOBHBIE Mpe/ieNIbHbIE KApOOHOBBIE
KUCTOThl. CTpOEHHE MOJIEKYII.
OyHKIMOHaNbHas rpynna. M3omepus u
HOMEHKJIaTypa.

40

CBoiicTBa KapOOHOBBIX KUCIIOT. Peakius
srepudukanun. [lomyueHne kapOOHOBBIX
KHCJIOT U IpuMeHeHue. KpaTkue cBeieHus o
HeTIpeACIIbHBIX KAPOOHOBBIX KHUCIOTAX.

41

IIpaktuyeckas pabora Ne3 «Ilomydenue u
CBOICTBA KapOOHOBBIX KUCIOT

42

I'eneTnyeckas CBA3b Kap6OHOBBIX KHUCJIOT C
APYTUMH KJIaCCaMU OPraHUYCCKUX




COEIMHEHUIN

. [Ipaktuyeckas padora Ne4 «Pemenue
JKCIIEPUMEHTAIIBHBIX 3334 Ha

43 pacro3HaBaHUE OPraHUYECCKUX BEIICCTBY
O00011eHne U cUCTEMATH3AIIUS 3HAHNUI 110
teme «Kucnopoacoaepkaniue opraHudecKre
COETMHEHU S

44
KonTtponbras padota Ne3 o teme «CripThl

45 u penomsl. Anpaerunbl. KapooHOBBIS
KHACJIOTHI
CrnoxHbIe (DUPBI: CBOMCTBA, TIOTyUEHHUE,

46 MIPUMEHCHHE.

47 JKupsl, ctpoenue xupoB. XKupsl B mpupoie.

Caoticta. [Ipumenenue
Mortomue cpeacrpa. [IpaBuina 6e3omacHoro

48 00OpalleHus co CpeICTBAMH OBITOBOM XMMUHU.
I'moko3a. Ctpoenne Mosekyibl. OnTuyeckas

49 (3epkanbHas) uzomepus. Ousndeckue

CBOMCTBA U HaXOXXACHHUE B npuponae.




IIpumenenue. @pykTo3a — U30MEP IIFOKO3BI.

50

XUMHYECKUE CBOMCTBA TJIIOKO3EI.
[Ipumenenne

51

Caxapo3za. Ctpoenue mosiekynbl. CBOMCTBA,
MIPUMCHCHHE.

52

Kpaxman — npeacraButens IpupoaHbIX
noaumepoB. PU3NYECKUEe U XUMUYECKUE
cBoiicTBa. HaxoxaeHnue B mpupoe.
[IpumeHenue.

53

[enmnrono3a — npeacTaBUTENb TPUPOIHBIX
HO.]'II/IMepOB. (DI/ISI/I'-ICCKI/IG U XUMHNYCCKUEC
cBoiicTBa. Haxoxaenue B mpupoze.
[Ipumenenue. ArieTaTHOE BOJIOKHO

54

[Ipaktrueckas padota Ne5 «Permenue
SKCIIEPUMEHTAJIBHBIX 3a/a4 Ha MOJIy4YeHHe
U pacro3HaBaHHE OPraHUYECKUX BEIECTB

55

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
TeMe «YTIeBOIbD)

56

Amunel. CTpoeHHEe MOJIEKYSI. AMUHOTPYIIIIA.
dusnyeckre U XUMUYECKHE CBOKMCTBA.
Crpoenue Mouiekynbl anminHa. CBoiiCTBa
anuiuHa. [Ipumenenune

57

Amunoxucnotsl. U3omepus u
HOMeHKarypa. CBoiicTBa. AMMHOKHCIIOTBI
Kak aM(OTepHbIE OpraHuYecKHe




coenuHenus. llpumenenue.

58

I'eneTnueckas cBsI3b aMUHOKUCIIOT C
JPYTrUMH KJIACCAMU OPTraHUYECKHUX
coeqUHEHUN

59

benku — npupoaueie nomumepsl. CocTaB u
CTPOCHHE

60

duznyeckre 1 XUMHUYECKHE CBOMCTBA.
[IpeBpaieHust 6e1K0B B OpraHusme. Y crexu
B U3YYEHUHU U CUHTE3€ OEIKOB.

61

[Tonsatue 06 a3zoTcoaepKamux
reTePOLMKINYECKUX COSAMHEHUSX.
[Inpuaun. [Muppon. HyknenHoOBBIE KHCITOTHI:
COCTaB, CTPOEHHUE.

62

XuMmus 1 3I0pOBhE YesoBeka. JIekapcTaa.
[IpoGnemsl, cBsi3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX MPenapaToB

63

[ToHsiTHE O BBICOKOMOJICKYJISIPHBIX
coequaeHUsX (BMC). CtpoeHue MoJieKyit.
CrepeoperyisipHOe B CTEPEOHEPETYIISIPHOE
ctpoeHue. OCHOBHBIE METO/IbI CUHTE3a
MOJIAMEPOB.

64

Knaccudukarus miactmacc.
TepMoIIaCTUUHBIE MTOJTUMEPHI.
[Tommatunen. [omunponuieH.
TepMoracTUUHOCTh. TepMOPEAKTUBHOCTD




65

Cunrernueckue kayayku. CTpoeHue,
CBOICTBA, [10JIy4€HUE U IPUMEHEHUE.
Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

66

[IpakTnueckas padora Ne6 «PacrnoznaBanue
TUIACTMACC U BOJIOKOH)

67

KonTponsnas pabora Ne4 o Temam
«Cnoxnbie 23¢upsl. Kupery, «YTaeBoab»,
«A30TCcoaepKaIIre OPraHuIecKre
COEIMHEHUs

68

O6o0menrne Marepuansa TEMBI.

Pemenne pacyeTHBIX 3a/1a4 Ha ONIPEICIICHHE
MaccoOBOI Wiy 00BEMHON HOIN BBIXO1a
MPOAYKTA PEAKIIMH OT TEOPETUUECKH
BO3MOKHOTO.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




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

Xumus 10 knace 'abpuensan O.C., OGuIeCTBO ¢ OrpaHUYEHHON

OTBETCTBEHHOCTHIO «JIpoday uznarennctBo «IIpocremnienue»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
Xumus. Meronnueckoe nocoodue. basosnlii ypoBenb. —M:/Ipoda
INa6puensn O.C., [1.B.Pemeto, N.C.OctpoymoB «3a1aun XUMHH U CIIOCOOBI UX

pemenus» -M: «Ipoda»

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
bu6mnorexa IIOK

https://uchi.ru

https://resh.edu.ru



