MpunoxeHue 1 Kk OOMN COO,
yTBepxaAéHHoe npukaszom Ne 16 ot 28.08.2023r

MoanucaHo undposoit
ben oycosa noanucbio: benoycosa
lanunHa TanuHa HukonaesHa

[Nara: 2024.04.15
HukonaeBHa 110502 40300

PABOYAS [TIPOTPAMMA
(ID 2766096)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»

st ooygaromuxcs 10 — 11 kmaccon

n. [lepBomaiickuii 2023



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 00pa3oBaTENbHONM MPOrpaMMbl CPEAHEro oO0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHblE OOpa3oBaTejbHbIE MPOTPaMMBbl, 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
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOILIEHUS 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 IO XMUMHHM C Y4€TOM cCreUu(PUKH HAyKH XUMUH, €€ 3HAYeHUs 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.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT O0COOYI0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NpPUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H 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 JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO 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  «XUMHUs»  SBISIOTCS  0a30BbIe 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. @opMHUpOBaHHE JAHHOW CHUCTEMbl 3HAHUM MPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU 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 KIACCHYECKONM 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 XWUMHM [OJIyYalOT pPa3BUTHE
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.

Ilog HOBBIM yrjioM 3peHuss B mpeamere «XuUMHs» 0a30BOro YpPOBHA
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 TPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaKHEWILIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
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 IOHHMAHHWIO B3aUMOCBSI3M XHUMHUHU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamMera  «XUMHS»  JTAaHHOTO  YpOBHS  W3Yy4YEHHUsS OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM 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 cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, 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
YHUBEPCAJIbHBIX  YYEOHBIX JCHCTBUHM, UMEIOMUX 0a30BO€ 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 mnpenonaBaHuMs XHMHU Kak Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTUYECKOM
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CorynacHO JaHHOM TOYKE 3pEHUS TIJIABHBIMHM ILEJIAMH U3Y4YCHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBl U TEOPUU XHUMHH,
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 XHUMHYECKUX pEaklUHi, HEOoOXOIMMBIX JUIsi NpuoOpeTeHus
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 XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TpPaBUI
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 CpeaHero oobmero odpasoBanus. CeronHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
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:

azanTamnus 00y4yarouuxcsl K yCJIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y O0OydYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKKe I OLEHKU C MO3UIUH
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaIUXCA: CIOCOOHOCTH CAMOCTOSITENIBHO IPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOIUMATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHHCTHUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKXKe MPUOOPETCHHUS 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 MpeaAMETHOW 00iacTu «EcTeCTBeHHO-HAyYHbBIC
IPEAMETBI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM 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).

COIAEPKXAHUE OBYUEHUASA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHuuecKol XUMHUM: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHMYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE MO0XKeHUsI. CTPYKTypHBIE (OPMYIIBI
OpraHWYecKUX BeulecTB. [l'oMonorusa, wuzomepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COCTUHEHUSX — OJIUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupuKaluu OpraHUYecKUx BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUW (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BOKHEUIIINX MPECTABUTENEH KJIACCOB OPraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAIICHUI:
O3HAaKOMJICHME ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, MOJICTTUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIOJICHHE U
OMHUCaHUE AEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAICHUIO0 OPTraHUYECKUX BELIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OOYTJIMBAHUE U TOPEHHUE).



Yriaesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHU psa. Meran um 3TaH —
MpOCTEHIINE MNPEACTABUTEIN AJKAHOB: (PU3MYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] U TOPEHUs), HAXOXKJIEHUE B TMPHUPOJE, MOJIYyYEHUE W
MIpUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN psll. DTUIIEH U MPONUIEH —
NpOCTEHIINE NPEACTABUTEIN AJIKEHOB: (U3MYECKHE W XMMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATAIMH, OKHUCICHHUS U
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: crpoeHue, BakHEHIINeE
XMMHYECKUE CBOMCTBA (peakius nonuMmepusainuu). [looydeHne CUHTETHYECKOTrO
Kay4dyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJIOTUYECKUN psll. ALIETUIIEH
— TMPOCTEHMIIMKA TPE/CTaBUTEIh AJKHMHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHYECKUE CBOWMCTBA (peakiMy TMIPUPOBAHUS, TAJIOIT€HUPOBAHUS, THIpaTaIiH,
rOpeHus), MOJy4YeHUe U IPUMEHEHHE.

Apensbl. benson: coctaB, crpoeHue, (puznyeckue M XUMHUYECKHE CBOMCTBA
(peakiuu raJloreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpPUMEHEHue. 10ayon:
cocmas, cmpoenue, uzuyecKkue U  XUMUYecKue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAMIEKAIUMH K
Pa3JINYHBIM KJIaccaMm.

[IpuponHble HWCTOYHHUKHK YriieBoAopoAoB. IIpupoaHslii ra3 U NOMYTHBIE
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CriocoObl mnepepaboTku HedTH:
NEeperoHka, KpEeKUHT (TEPMUUYECKHUM, KaTaauTUueckuil), mnupoiaus. I[IpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIUICHHOCTH M B ObITy. KamMeHHBII
yroJib U MPOYKTHI €r0 MEPepadOTKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHME C 00pa3namMu IIJJaCTMAcC, Kay4yKOB M PE3WHBI, KOJUIEKIUU
«Hebtb» wu  «Yromp», MOJICIHPOBAHHE  MOJICKYJ  YIVIEBOAOPOJIOB U
rajJlOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUECKON pabOoThl: MOJyY€HHUE STHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

BblunciieHHs 1O YpaBHEHHIO XHUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOJAYKTAa PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB MU MPOJYKTOB PEAKIIUH).

Kuciaopoacoaep:xamnue oprannyecKue coe{MHeHUst

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHOJ: CTPOEHHE,
du3nyeckue M XUMHUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMH METaJJIaMH,




rajoreHoBOJOpoJaMu, TOpPEHUE), NpUMeHeHHe. BoaopojHbIe CBSA3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOoIa U 3TaHOJIa Ha OPraHu3M YeJIOBEKa.

MHOroatoMHble  COUPTHL. DTUJIECHIVIMKOAbL W  TJUIEPUH: CTPOCHUE,
dbu3nyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlylaM{, Ka4eCTBEHHAsl peakiusi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHos: CTPOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaeruapl U Kemowusl. DopManbpAerul, alETAIBIACTHI: CTPOCHUE,
dbu3nUecKkue U XUMHYECKUE CBOWCTBA (pPEaKIMU OKHUCJICHUS W BOCCTAHOBIIEHUS,
KaueCTBEHHBIE PEAKIINH ), TOJYyUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpE/C/IbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KHUCJIOTBI: CTpOEHHE, (PU3MYECKUE M XUMHUYECKHUE CBOMCTBa (CBOMCTRA,
oO1ue I Kjacca KUCIOT, peakius dTepuduKalum), MoaydeHrue u MpUuMEeHECHHE.
CreapuHoBasi ¥ OJICMHOBAasi KHUCIIOTHI KaK MPEJACTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JICHCTBUE.

Cnoxubpie 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [waponus
coHBIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBonsl: cocTaB, KiIaccupUKauus ~— yriaeBoioB  (MOHO-, JH- WU
nojimcaxapuibl). [ 1r0Kko3a — mMpoCcTeIuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBA (B3aMMOJEHUCTBHE C
rugpokcugom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHUE TIJIIOKO3bl), HaXOXJACHHE B TMPUPOJIE, MPUMEHEHHE,
ounonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHsie noiauMepbl. CTpoeHUEe Kpaxmaia U
Heuono3pl.  Pu3nueckne M XMUMUYECKHE CBOICTBAa Kpaxmana (THIpOJIu3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
MPOBE/ICHNEe, HAONIOJICHHE U OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHUCIEHHE ASTaHOJa
okcugoM Menu(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJACHCTBHUE TJIUUEPUHA C
ruapokcuaom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmenau(ll), B3ammoneiicTBue Kpaxmalia € HOJIOM),
MIPOBENICHNE MPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

BbluncneHuss 1Mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIH ).



AzoTcoaepxaliie OpraHuuecKmue CoeIMHEHNU.

AMUHOKHCIIOTBHI KaKk aM(OTEepHbIC OpraHUYECKUe CoeMuHCHHs. Duznueckue
U XUMHYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIWIMHA). bromormdeckoe
3HaUYC€HWE aMUHOKUCIOT. [lenTubl.

benkn kak NpUPOIHBIC BBICOKOMOJICKYJSpPHBIC coeauHCHMs. [lepBudHasd,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OeaKoB. XHMHUYECKHE CBOWCTBAa OECIKOB:
THIPOJIN3, ICHATYpaIlNs, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCTIEpUMEHTAILHBIE METOAbl HM3YyYCHHUS BEIIECTB M WX IPEBPAIICHHMA:
HAOJIFOJICHUE W ONMCAHHUE JEMOHCTPAIMOHHBIX OIBITOB: JICHATYpAIHs OCIKOB MIPH
HarpeBaHWH, IIBETHBIC PEAKIIUU OCIIKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHSATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCJIMHCHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTCIICHb MOJMMEPU3AINH, CPEIHSS MOJICKYIISIpPHAS
macca. OCHOBHBICE METOJBI CHHTE3a BBICOKOMOJICKYJSIDHBIX COCIUHEHUH —
MIOJIMMEPHU3ALINS M TTOJTMKOHACHCAITHS.

DKCHEPUMEHTAJIbHBIE METOABl HM3yYCHHS BCIIECTB M WX IPEBPAIICHUMN:
03HAKOMJICHHE ¢ 00pa3liaM MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MPU U3yUYEHUU OPTraHUYECKOW XHUMHUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAYYHBIX TMOHSATUN, TaK U TMOHATUN, SBISIONIMXCS CUCTEMHBIMU [JISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mume ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEepeHne, IKCIIEPUMEHT, MOJICTUPOBAHKE.

®usnka: wMarepus, OdHEpPrus, Macca, aroM, DJIJIEKTPOH, MOJEKyIa,
OHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeENO, OOBEM, arperaTtHoe COCTOSTHHUE
BEIECTBA, (PU3MUECKUE BEITMYUHBI U CAMHUIIBI UX H3MEPEHUS.

buonorusi: kmerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTe3, OHOJIOTMYECKH AaKTUBHBIE BemiecTBa (OCNKH, YrIeBOABI, >KUPHI,
bepmMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorusi: MHIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IMHTAHMSI,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE MpenapaThl, MaTepuabl U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHUYECKAS XUMUS



Teopernyeckre OCHOBbI XUMUU

XAMu4ecKud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAS
000J10uKa. DHEPreTHYeCKHEe yPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB IO OpOUTanIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

ITepnonnueckuit 3akoH U Ileproanueckass cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOrO 3aKOHA U lleprnonnueckoil CUCTEMBI
XuMHA4ecKkux ieMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM W TEepHOaM.
3HaYeHHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKasi CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsl HEMOJISIPHAsI W TIOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akuentopHsii). Bomopoanas cBsizb. BalleHTHOCTB. DIEKTPOOTPUILIATEIBLHOCTD.
Crenenb okucnenus. IOHbI: KATUOHBI M AHUOHBI.

BemectBa  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
NOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJLINYECKON PELIETKHU.

[lIonaTue o nucnepcHbIx cucremax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPBI.
Maccosast 10151 BelecTsa B pacTBOpeE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHWYECKMX BeleCcTB. [ eHernueckas CBsA3b HEOPraHUYECKUX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peakums.  Kimaccupukanus — XMMHUYECKHMX  pEakIWd B
HEOPraHMYeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHHUs MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTrMbie
peakuur. XUMHYECKOE paBHOBecue. DakTOphl, BIMUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTuyeckas aquccouuanus. CuibHbIE U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpPEeBpallleHH:
neMoHcTpanusa Ttadnui «llepuoanueckas cucteMa XxuMuueckux sneMeHToB J[. U.
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAJUIMYECKUX PEHIETOK, HAOIIOJCHUE U
OTMCAHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (PA3NIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBID YHUBEPCAIIBHOIO WHAUKATOPA, pEaKUu HOHHOro oOMeHa),



MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnepie 3anaun.

Pacy€Tel 1O ypaBHEHMAM XMMHUYECKHX pEakUuii, B TOM YUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM TOHSATUS «MaCCOBas
JI0JIs1 BEILIECTBaY.

Heopranuuyeckast xXumus

Hemeramnel. Ilomoxenue HemetraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHTtoB JI. M. MenneneeBa u O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnueckue CBONWCTBA HEMETAUIOB. AJUIOTpONUST HEMETauIoB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TallOT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIIMX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUT ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Mertamibl. Ilonoxxkenue merannoB B Ilepuoguueckoil cucteMe XMMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOUEK
atomMoB MetauioB. Ob6mue ¢uzndeckue cpoiictBa MetamioB. CriiaBel METaJIJIOB.
DIIEKTPOXUMUYUECKUIN Psil HAPSHKEHU METAIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPHM, Kalul, KaJbIWW,
MarHui, aJJlOMUHUM, ITUHK, XpOM, JKEJI€30, ME/Ib) U UX COCAUHCHUI.

OO6mue crnocoObl ToydeHus: MeTauioB. IIpuMeHeHre MeTalloB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
U3y4YeHHe KOJIIEKIMU «MeTauibl U CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTICPUMEHTAIBHBIX 3a/1ad, HAONIOJEHHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THIPOKCHA ATIOMHHUS C PacTBOpaMu
KHUCJIOT M IIEJI0Y€eH, KaueCTBEHHBIE PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnnie 3anaun.

Pacuérer mMaccel BemecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIISCTB,
pacuy€Tel Macchl (00bEMaA, KOMMYECTBA BEIIESCTBA) MPOTYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEIIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecriedeHUH IKOJOTMYECKOM, SHEPreTUUeCKON W IMUIIEBOU
0C30IMMacCHOCTH, Pa3BUTUHM MEAUIUHBL. [loHATHE O HAayYHBIX METOJAaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnennss 00 OONMX HAY4YHBIX MPUHIUMIIAX MPOMBIILICHHOTO
MOJTYYCHUSI Ba)KHEUIIIMX BEIIECTB.



YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIBLHBIC
MaTepruayibl, KOHCTPYKLUHMOHHBICE MAaTEPUANIbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepruaybl g JJIEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XUMHUSL U 3J0pOBbE 4YEJIOBEKA: ITPABUJIA MCIIOJNBb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia O€30MaCHOT0 UCIIOJIBL30BaHUS MpenapaToB ObITOBOM XUMUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBsI3€ MpU  MU3yYeHUH OOWEed u
HEOpraHmyeckoi xumuu B 11 Kiacce oCyIIeCTBISETCS YEpPEe3 UCIMOJIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYUYHBIX TOHATHUH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, Kiaccuukamus, TMEePUOJAUIHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, SBJIICHHUE.

dusznka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHME BEIeCTBA, (PU3NUECKUE BEIMYMHBI U €IUHMIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusi: kieTka, OpraHu3M, OJKocucTtema, Owuocdepa, Makpo- W
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
pecypchl.

TexHonorus: XuMHU4YECKasi MPOMBIILICHHOCTb, METAJLUIYPIUsi, IPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEIbCKOXO3MCTBEHHOE ITPOM3BOACTBO, NUIIEBas
NPOMBIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKHUX IIPErnaparoB, MPOU3BOJICTBO KOHCTPYKLUHMOHHBIX MaTepHUaoB,
3JIEKTPOHHAS POMBILIJIEHHOCTh, HAHOTEXHOJIOT U H.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHNHN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K pPE3yJIbTaTaM OCBOCHUS
OOyJaromMMHCS TPOTPaMM  CpeIHEro oO0mero o0pa3oBaHUs (JTMIHOCTHBIM,
METanpeJMETHbIM M MOpeaMeTHbIM). HaydHO-MeToauyecko OCHOBOW st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa3oBaHus SABJISIETCS CUCTEMHO-/IESITETbHOCTHBIN MOIXO/.



B cooTBeTCTBMM C CHCTEMHO-IEATENBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJITATOB OCBOCHHUS MpeaMeTa «XUMHS» HAa YPOBHE CPEIHETO
o0111ero o0pa3oBaHUsl BbIJICIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAOUIUMHUCS POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4re MOTUBALIMK K 00YUYEHUIO;

[eJICHANIPABICEHHOE Pa3BUTHUE BHYTPEHHUX YOEKJICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLUid 6a30BOM HAyKU XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIU4Ue MPABOCO3HAHMS IKOJIOTUUYECKOU KYJIbTYpPhl U CIOCOOHOCTU CTaBUTh
eI U CTPOUTH KU3HEHHbBIC TUIAHBI.

JInyHOCTHBIE PE3yIbTaThl OCBOCHUS MpeaMeTa «XHUMHSD» JOCTUTAIOTCS B
€IUHCTBE YYEOHOW U BOCHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJleaJjaMU POCCUHCKOTO TPa)KJIaHCKOTO OOIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMAaMHU W TIpaBUJaMHU  TIOBEJICHHS,  CIIOCOOCTBYIOIIMMU  IpOIECcaMm
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOPMAax M MNPAaBUJIAX MEXIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yUEOHBIX M TMO3HABATEIBHBIX 33/1a4, BHITIOJHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ Pa3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHUSI K MCTOPUYECKOMY W HAYYHOMY HACIIEIHIO
OTECUYSCTBEHHON XMMUH;

YBaXEHUSI K MpOlEecCy TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUMEHEHHUSI XUMHH, OCO3HAHHSI TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3yJIbTaT



JUINTETIBHBIX ~ HAONIOACHHWH, KPOMOTJIMBBIX SKCHEPUMEHTAIBbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpPECAa M [I03HABATEJIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMAUUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHUILIEH C
NO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE IMOCIEICTBHM 3THX
MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro M 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCETHEBHOM >KMU3HU U B TPYIOBOH JESTEIHHOCTH;

NOHUMAHHUS IIEHHOCTH TPaBWI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMSI TMOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHHUs
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWHM MPAKTHYECKUX 3a]a4
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIo mpodeccuil pa3ingHoro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHHUS NIPEAMETHBIX 3HAaHUU 110 XUMMUH;

YBaXXEHUS K TPYAY, JIOIAM TPYyJla U pe3yJbTaTaM TPYI0BOM €S TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUIYAJIbHOH TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTMYECKHU 11€JIeCO00pPa3HOr0 OTHOLIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIb;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTHIXKEHUN XUMHUHU IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO HKOJOTMYECKOTO MBIIIJICHHUS, SKOJIOTUUECKON KYIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIMpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHUH
xemo(hobuuy;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAIMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3alUMUA: B €€ TYMaHHCTUYECKOW HAIPaBICHHOCTH M BAXXHOW pOJUA B
CO37IaHMHM HOBOM 0a3bl MaTepUAIBHOU KYJIBTYPHI, PEIICHUH II00ATBHBIX MPoOiieM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHMA
YCIEIIHOTO TpyJla M OSKOJOTUYECKH KOMQPOPTHOM IKHU3HM KaXKIOTO UJIeHA
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXAIOUIETO MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOM IESITEIbHOCTH,

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iMuHbIX chepax npodhecCHOHATbHOM
JeSITebHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbI

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOTO MpeaMera «XuUMHUs» Ha
YPOBHE CpeIHET0 00111ero 00pa30oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOIICHAYYHbIE TOHSATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa H CHEIU(PUKY METOIOB IO3HAHUS,
UCTIOBh3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
npoliecc, cucTeMa, HaydHbld (DaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIEIOBAHUE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (GyHKUIHMOHATBHON
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHblEe pe3yiabTaThl OTPAXAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

OsBJanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH MO3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpuUBaTh;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPHUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC NMPU3HAKU TMOHATUM M YCTaHABIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;



MIPUMEHSITH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIbHO CGHOPMYJIUPOBAHHBIC BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHUS M TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOJATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEeNOBATEIbCKOM W MPOEKTHOM
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTEpaTypa XHUMHYECKOTO COJACp)KaHUs, CIPABOYHBIE TMOCOOWUS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHAITh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POopMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;



WCIONb30BaTh M TPEoOpa3oBBIBaTh 3HAKOBO-CUMBOJHUYECKHE CPEICTBA
HATrJISTHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU JI€CTBUSIMU

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYX)AaeMON TEMbI B XOJI€ JUaoTa W/WiH
JUCKYCCUM,  BBICKa3blBaTh  WJACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHHS TTPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C MPE3CHTALMECH pPE3yJIbTaTOB IO3HABATEIILHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIOJIHEHUHN
XUMHUYECKOT0 JKCIMEPUMEHTA, MPAKTUYECKONW PabOTHI MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peaIM3allid Y4eOHOTO MpOoeKTa U (HOPMYJIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

CaMOCTOSITEIbHO TUUIAHUPOBATh M OCYIIECTBISATh CBOK TO3HABATEIbHYIO
NEATeNbHOCTh, OMNpeaessiss €€ LeJd W 3aJadyd, KOHTPOJUPOBATH U MO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alrOpUTM JEHUCTBUH MpH
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEeIbCKUX 3aJlad, BBIOMpaTh Hauboiee
3 PeKTUBHBIN CMOCO0 WX pelIeHus ¢ y4E€TOM TOJIYYEHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTA HAa OCHOBE CaMOAHAJIN3a
U CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTpAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUM SBIICHUU
npupoAsl, B (QOPMUPOBAHMM MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /IS PEIICHUS MPAKTHYECKUX 3a1a4
M DKOJOTUYECKU OOOCHOBAHHOIO OTHOLIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpexne;

BJIAJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolue TMOHATUS (XUMUYECKUH D3JIEMEHT, aToM, 3JIEKTPOHHAas
000JI09YKa aTromMa, MOJIEKyJia, BaJICHTHOCTb, SJIEKTPOOTPHUIIATEIIPHOCTD, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEpHyTass MU COKpaIlEHHAs), MOJb, MOJISIpHAs
Macca, MOJSPHBIA O00BEM, YIIEPOIHBIN CKeleT, (QyHKIHOHAIbHAS TPyMIa,
paauKai, U30MEPUsS, U30MEPBI, TOMOJOTHYECKUN P, TOMOJIOTH, YTIE€BOJIOPOIBI,
KUCJIOPOJI M a30TCOJAEpPKAIIUE COCAUHEHUS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS



oprannueckux BemniectB A. M. BytnepoBa, 3aKkOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXane B OCHOBE MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHX
SABJICHUM, (PAKTONIOTMYECKUE CBEACHUSI O CBOMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUM BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
MPaAKTUYECKOMN JESATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTE€pPHbIE MPU3HAKU TOHATHM,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U YpPaBHEHHM XUMUYECKHX PEaKIIHi,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JIJIsi WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpraHUYeCKUX BEHIECTB IO WX COCTaBy U CTPOCHUIO K OMNpeaeaéHHOMY
KJIAcCy/TPyIIe COCIUHEHUH (YIJIEBOJOPOABI, KHCIOPOJ M a30TCoJepKaIlue
COCJIMHEHUS, BBICOKOMOJICKYJIIPHbIE COCIWHEHMsI), J1laBaTh WM Ha3BaHHS TIO
cucremarnueckoir HomeHkiatype (IUPAC), a Taxke NPUBOIUTH TPUBUAIBLHBIC
Ha3BaHMs OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIHMIEPUH, (eHos, (popMmasblerus, aneTaablerul, MypaBbUHAs
KUCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTa, CTeapUHOBAs KUCIIOTa, TII0K03a,
bpyKkTO3a, Kpaxmal, HeJI0I03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIBI XUMHYECKOW CBS3U B
OPraHMYECKUX COCAUHCHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytiepoBa /s 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAaHEHHUsI MACChl BEIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX TMPEICTABUTEICH pa3IMUHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], 3TAaHOJ, STHUJICHIJIMKOJb,
[JIMIEPHUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCYCHAasl KUCIOTBI, TJIHOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIJIOTA), WIUTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX peaklUuil ¢
MCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTIHOTO
Coipbsi  (HeTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX TMEpepadOTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;



c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WIHM NPOJYKTOB PEAKIUN );

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJETh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO/IaX HaYYHOr0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMHUH MPU U3YUYEHUU BEILECTB U
XUMUYECKUX SIBIICHUN (HAaOJI0/ICHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE),
WCMOJIb30BaTh CHCTEMHBIE XHUMHUUYECKUE 3HAHUS Uil TPUHATHS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMHM U HX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOJATh MPaBUJIa MOJIH30BAHUS XUMUYECKOU
MoCyJIol W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKXe NpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIPEeBpaIlCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUHU, ITOJTyUYCHHE
OTUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIIMU OPraHUYECKUX
BEIIECTB, JICHATypallus OCJIKOB MpPU HAarpeBaHWM, I[BETHHIE PEAKIMH OCIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM 00OPYIOBaHHUEM, TMPEACTABISATh PE3yJIbTAThI
XUMHYECKOTO HKCIepUMEHTa B (OpMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHbopmaruu, IHTepHeT u Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHM  coOMOAaTh  IpaBUja  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM NEATENTBHOCTH B IENAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JICMCTBUS HA >KUBBIE OPraHU3MBbl ONPENECIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBUICHHUSI W NPEAOTBPALICHUS] HUX BPEAHOTO BO3JIECUCTBHS HAa OPraHU3M
YEJI0BEKa;

JUIsi 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKHUX SIBJICHUM;

JUISL  CIENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obOo3HadeHui JI. Bpaiing mis 3anmicn XMMHUYECKHX
dbopmyi.

11 KUIIACC



[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBISAIONIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHU B TIO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, P-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMUECKasl peléTka,
TUMBl ~ XUMUYECKHUX  PEaKlUi, pacTBOp, DJICKTPOJMTHI, HEIJIEKTPOJIUTHI,
AJEKTPOJUTHYECKAsT JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKIMKM, XUMHUYECKOE PAaBHOBECHUE); TCOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconuanuu, nepuoaunyeckuit 3akoH . M. Menneneena,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAIICHUS SHEPrUU
OpU XMMHYECKHUX pPEaKLUMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMUecKHe CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHUN BaKHEHIINX HEOPTaHUUYECKHUX
BEIIECTB B OBITY M MPAKTHUUYECKOU JIEATETLHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIC MPU3HAKUA TOHSITHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUIH;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHuss GOpMyJ BEHMIECTB M  YpPaBHEHHWHW  XMMHUYECKHX  PEAKIUH,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, MTUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTEIEHb OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMSAX PAa3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOHAS) B COCAUHEHUSIX, THII
KPUCTAJIJIMYECKOW PEmIETKM KOHKPETHOrO BeIeCcTBa (aTOMHAasi, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAsI), XapaKTep Cpebl B BOJHBIX pacTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUIA;

c(hopMUPOBAHHOCTH YMEHUU YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEUIECTB MO KX COCTaBY K OMNpPEAEIEHHOMY KJaccy/Tpynme



COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHCJIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XuUMu4Yeckux djemeHtoB JI. M. MenneneeBa, MCHONb3ys MOHATHSA «S-, P-, O-
AIEKTPOHHBIE opouTaINY, «QHEPreTUYECKHE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCJIMHEHUM
1o nepuojaam u rpymnmnam [lepuoandyeckoit cucTeMbl XUMUYECKUX d1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHUE T€HETUUECKOW CBSI3M MEXK]Yy HEOPraHM4YeCKUMU
BEIIIECTBAMU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCHU(PUIMPOBATH XUMHUYECKUE PEAKIIUU TI0
Pa3IMYHBIM TpU3HAKaAM (YUCIYy M COCTaBY pPEarupyrolnxX BEUIECTB, TEMJIOBOMY
abdexTy peaxkiuu, U3MEHEHUIO CTENeHEW OKUCICHUS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN PpPa3IUYHBIX
TUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIUii HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOJATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHMH PACKpPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTaHOBUTEIIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHUS JJIEKTPOHHOTO OanaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aeictBus (nmpunuumn Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE IMPOMBINUJIEHHOIO IMOJY4YE€HUsS CEPHOW KHCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKUX MPOoOIeMax XUMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHUS C UCIIOIb30BAHUEM
MOHSATUS «MAaccoBasi JI0Jisl BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIIECHUN Tra3oB



MPU XUMUYECKUX PEaKIHSIX, MACChl BEIIECTBA WU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEaKIUu
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUiIa MOJIH30BAHUS XUMUYECKOU
Mocy/iol U J1abopaTopHBIM O00OpYAOBaHUEM, a TaKXKe TMpaBwia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHUEe MEPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEAECICHUE CpeIbl PACTBOPOB BELIECTB C MOMOUIBI0 YHHBEPCAIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW peakilvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha Ccyib(dar-, KapOoHAT- U
XJIOpU/I-AaHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE SKCIEPUMEHTAJIbHBIX 3aJ]a4 IO
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OJKcepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u (OpMyJIUpOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJIONATh  MpaBWjia  SKOJOTUYECKU
IIEJIECO00pa3HOr0 TOBEJAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHOM Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokasarens [IJIK, mosicHaATh Ha mnpuMepax CcHocoObl yMEHBIIECHUS H
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0OY4YaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTemMy obOo3HadeHui JI. Bpaiing mis 3anmucn XHMHUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







		2024-04-15T11:05:02+0300
	Белоусова Галина Николаевна




