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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XUMHU Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOoBaHUM K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTesbHbIX Opranuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOUIMX OCHOBHBIE OO0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIPEACICHUIO
oO1ielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamerta «Xumus» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJeH,
COJIEp)KaHus, pe3ylbTaToB OOyueHUss U TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XuMU4ecKoe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMHU
0011e00pa30BaTEIbHON  OpraHM3AINK, SBIIAETCS HEOTHhEMJIEMOH 4YacThio WX
obOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAOIIAM OSTaloOM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IICHHOCTCH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
NIO3HAHMS 3aKOHOB MPHUPOJIBI, (POPMUPOBAHKSI MUPOBO33PEHUS U OOIICH KYJIbTYPHI
YelIOBeKa, a TaKXKe JKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3MOPOBBI0 W TPUPOJTHOW cpene. Peammsyercs Xumudeckoe o00pa3oBaHUE
00y4aroUIMXcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera «XuMUsS», COJAEpPKAHME M TOCTPOCHHE KOTOPOTO OMpENETeHBl B
mporpaMMme IO XUMUU C Y4ETOM CHEeNU(PUKH HAYKH XUMHH, €€ 3HA4YCHHUS B
MO3HAHWW TPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBA, a TaKXe C Y4ETOM
o0mux I1enell W TPUHIUIOB, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero obmero oopasoBanus B Poccuiickoii deneparmm.

XUMHSI Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAaeT 0coOylo poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/]JaHHUE€ IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YEJNOBEKA, KOTOpoe (HOpMUPYETCS B XMMHUU HAa OCHOBE MOHUMAHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.
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TecHO B3aMMOIENCTBYS C IPYTMMM €CTECTBEHHBIMH HAayKaMH, XMMMS CTajla
HEOThEMJIEMOM YacThI0O MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEUTHOTO
TpyJa ¥ SKM3HU KaxJaoro ujgeHa oOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
COo3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI UYENOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOH, MUILEBOM, FIKOJIOTMYECKO 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B cooTtBercTBMM ¢ OOMMMHU TEASIMU W MOPUHIIUIAMU CPEIHEro OOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisfonuMu  TIpeaMeTa «XHUMHS»  SIBISIOTCST  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHuYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opranndyecko xumuu. @opMupoBaHUE JAHHON CHUCTEMbI 3HAHUW MPU HU3YyUYCHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xuMusi» U «OOmas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B TporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YYEHHIO Yy4eOHOro wmarepuaga u OOyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHWW  Ha  ONpPEACIEHHBIX
TEOPETUUECKUX YypOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHUYECKOM TEOPUM CTPOCHUSI OPTraHUYECKUX
COCIMHCHUM, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKUX U  DICKTPOHHBIX
npeacTaBiIeHU o cTpoeHuu BemecTB. CBeaeHus 00 H3y4yaeMBIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUM. B Kypce OpraHM4eckol XUMHM [OJIYYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[Ton HOBBIM yIJIOM 3peHUs B TpeaMere «XUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00mIero 00pa3oBaHUs
TEOPETUYECKUA MaTepral U (HAKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XAMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmdecKas
XAMHUS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUONIECKOTO 3aKOHA C OOIMIETCOPETHICCKUX M METOJOJIOTHYCCKUX TTO3HITHH,
rIyO)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIHMA OSTOTO 3aKOHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTrHO3UPYIOLIEH.



Envnnasa cucremMa 3HaHUN O BaXKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTSX TMpOTEKaHus nomnoiHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJECPKAHUSA, HMEIOINIUMH KyJbTYPOJOTHUYECKH W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHMAHHWIO B3aUMOCBSI3M XHUMHUHU C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEJIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXEHUS K MpoLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATHL WH(OpMAIUIO U
OPUMEHSATh €€ I TONOJIHEHUSI 3HAHWM, PpEIIeHUS WHTEIJICKTyalbHbIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera «XUMHS»  JAHHOTO  YPOBHS  M3YyYEHUsS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOydarolmUXcs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAHUS
bunocodpckux uaeH, TakKMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOTO H
OpraHMYecKoro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUYMM MEXAy HOBBIMH (¢dakTaMd UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOJIeM COEPEeKEHUST YHEPTETHUCCKUX PECYPCOB, ChIPhs, CO3JaHHUS HOBBIX
TE€XHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHus 3amgad  BOCIHTAHUS, PAa3BUTHS ¥ COIUATH3AINH
00yJaroNXcs TPHUHATBIC MPOTPAMMON IO XHMHH TOAXOABI K OIPEICICHHIO
CONEp)KaHUsI H TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaroT (popMupoBaHUE
YHUBEPCAIBHBIX YYEeOHBIX JICHCTBUH, WMEIOIMUX 0a30Boe 3HAYCHHE IS
pa3IMYHBIX BHIOB JCATCIHHOCTU: pEHICHHS TpoOJieM, TOWCKa, aHauu3a H
00paboTku uHGOpPMAIIUHA, HEOOXOAUMBIX JIJII TPUOOPETEHUS OTBITA IPAKTHUYECKOM
M UCCIICIOBATEILCKOM JCATEIFHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TIO3HAHHH
XUMHH.

B mpakTuke mpernogaBaHMs XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CpETHEr0 00IIero oOpa3oBaHMs, IIPU ONPEACICHUN
COZCP/KATEIPHON XapaKTCPUCTUKHU I1EJIE H3YYECHHUS MpeaMETa HaIpaBICHUEM
MIEPBOCTEIICHHOM 3HAYMMOCTH TPAIUIMOHHO TMPHU3HAETCA (OPMHPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK 00JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOU
NESATEIPHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJnbTyphl. C
METOANYECKOW TOYKHM 3PEHUS TAKOW MOAXOJ K ONPEICIICHUIO LEIEd N3y4YCHUS
MpeaMeTa SIBJISICTCS. BIIOJIHE ONpPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUSl TJABHBIMHU LIEJISAMHU M3YyYECHHUS MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:

o (dopMHpOBaHHWE CHCTEMBbl XHMHYECKHX 3HAHMH KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, B OCHOBE KOTOPOU
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JeKaT KIIFOYEBBIC MOHATHA, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIA MHPOBO33PEHUYECKOTO XapaKTepa, O03HAKOMJICHHE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHUS,

o (opmMupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS
BEIICCTB M XHMHYCCKUX pEaKIuil, HEOOXOTUMBIX JUIsl TPUOOPETCHHUS
YMCHUH OpPHUEHTHUPOBATHCA B MHUPE BEIICCTB W XUMHYECKUX SBICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e Ppa3BUTHE YMCHHH U CITOCOOOB JIEATEIHLHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHCHHEM XUMHUYECKOTO OKCIICPUMEHTA, COOJIFOJICHHEM  IPABHII
0e301acHOro o0pareHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, conepxkarenbHas XapaKTEPUCTUKA LIEJNEN U 3a7a4 U3Y4YEHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpasoBanus. CeronHs B
OpernojaBaHud  XUMUKM B OOJblIed  cTemeHu OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepxaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliiy, BIAJCIOUIETO HE
HAOOpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAaMOTHOCTHIO, TO €CTh CIOCOOaMu H
YMEHMSIMH aKTUBHOTO TMOJYYEHHUsI 3HAHUN U MPUMEHEHHUS WX B peajbHOW KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a]a4.

B cBs3u ¢ stum IIpyu MU3Y4YCHHUU IIPCAMECTA «XHUMUSI» JOMHUHHUPYIOHICC
3HA4YCHUC HpI/IO6p€TaIOT TaKHUC LCJIIM MU 3aJa4H, KaK:

azganTamnus oO0ydyaroluxcsi K yCJIOBUSIM TWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSITHIO TPAMOTHBIX
pELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3aAHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

dopMupoBanue 'y OOydalOImMUXCS  KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETEHIIU), WMEIOIINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI Pa3INYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TO3HAHWM XWUMHHU, a TaKKe s OIEHKH C TO3UIUI
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BHUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00YUYaIOIMIUXCS: CTIOCOOHOCTH CAMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIONB30BATh
COBPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJIOTUHU JJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(OPMAIIUU XUMHYECKOTO COJICP KAHMS;



dbopMupoBaHuE U pa3BUTHE y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIJIEHUS, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUE y oOywarommxcss YyOexAEHHOCTH B  T'yMaHUCTUYECKOU
HaIPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PalMOHAJIBHOIO MPUPOIOTOIb30BAHHUS, TOTIOJHEHHSI DYHEPTETUUECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLICHUS] K TPUPOJE U CBOEMY 3J0pPOBbBIO, a TaKXKe€ NPUOOPETEHHs OIbITa
UCITOJIb30BAHUS TOJYYEHHBIX 3HAHUN U1 OPUHATUS TPAMOTHBIX PELICHUM B
CUTyalUsiX, CBA3aHHBIX C XMMUYECKUMHU SIBIICHUSIMHU.

B yuebHOM maHe cpegHero ooOimero oOpa3oBaHUs MNpeaMeT «XUMUsD)
0a30BOTr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOW obmacTu «EcTecTBeHHO-HAYYHbBIE
IPEIMETHI».

OO6mee yncIo 4acoB, OTBEAEHHBIX JIJISI M3YUEHUsI XUMHUHU, Ha 6a30BOM YPOBHE
cpeaHero obmiero odpazoBanus, coctasisieT 134 gaca: B 10 knacce — 68 gacoB (2
yaca B Hezelno), B 11 kimacce — 66 4yacoB (2 yac B HEJEINIO).

COJAEP)KAHUE OBYUEHUS
10 KJIACC
OPTAHUYECKASA XUMMUS
TeopeTn4yeckre OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeTr opraHMueckod XMMUU: €€ BOZHUKHOBCHHUE, PAa3BUTHE U 3HAUYCHUE
B IIOJYYEHUU HOBBIX BELIECTB M MaTEpUANIOB. T€0opusi CTPOECHHUsS OPraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE O0KeHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4YecKux BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHUYEeCKUX COCAUHECHUAX — OUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kimaccuUKAIMU OpraHUYECKUX BemiecTB. HoMeHkmatypa
OpraHUYECKUX COCIMHEHUW (CHUCTeMaThyecKas) W TpUBHAIbHbIE Ha3BaHUS
BAXXKHEUIIINX MMPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIC METOJIbl M3YYEHUsl BEIIECTB W WX MPEBPaICHUN:
O3HAKOMJICHHE ¢ oOpa3laMd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIECTB, HAOIIOJICHHE U
OMKUCaHUE AEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPALCHUIO0 OPTAHUYECKUX BELIECTB
MIpU HarpeBaHuu (IJIaBJIEHUE, OOYTJIMBAHUE U TOPEHHUE).
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Yriesoxopoasl

AnKaHbl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHA psAx. MeTraH M 3TaH —
MpOCTEHIINE NPEICTABUTEIN AQJIKAHOB: (PU3MYECKHE M XMMHUYECKUE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXKIEHUWE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHUE.

AJKEHBI: COCTAaB U CTPOEHHUE, TOMOJOTHYECKANA Psif. DTUIEH U NPONHWIEH —
MpOCTEHIINE NPEICTABUTEIN AJIKEHOB: (U3MYECKHE WU XMMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUIpaTallMM, OKHUCICHHUS U
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Anxanuensl: Oyrtaauen-1,3 u metwnOyrtaaueH-1,3: crpoeHue, BakHEWIInE
XUMHYECKUE CBOMCTBA (peakius nonumepusainuu). [looydeHne CUHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN pAll. AlleTUIIeH
— TMPOCTEHMIINNA TPECTaBUTENh AJKHHOB: COCTaB, CTPOECHHE, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA (peaklUMM THIPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApaTALUH,
rOpeHus), MoJy4YeHue U NpUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XMMHYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUA U HUTPOBAHUS), MOJYYCHHE W NMpPUMEHeHue. 1omayon:
cocmas, cmpoenue, uzuuecKkue U  XUMUYecKue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJIEKAIIUMU K
Pa3JIMYHBIM KJIaccam.

[IpupoaHble HUCTOYHUKH YriIeBOAOPOAOB. [IpupomHbIi Ta3 W TMOIYTHBIE
HedTsaHuble ra3pl. HedTs u e€ mpoucxoxnaenue. CrocoObl mnepepaboTku HedTH:
MEepEeroHka, KpEKUHT (TEPMUUYECKHUM, KaTaauTUUeCKuil), muposu3. I[IpoayKTsl
nepepadoTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIiH
YTOJIb ¥ IPOAYKTHI €ro nepepaboTKy.

OKCINEPUMEHTAIbHBIE METOJIbl M3YYEHUs] BEIIECTB W WX MPEBPAICHUN:
O3HAaKOMJICHME ¢ oOpa3ljaMy IUIACTMAcC, KaydyKOB U PE3UHBI, KOJUIEKIIHH
«Hedtp» u  «VYromp», MoAenupoBaHWE  MOJIEKYJ  YIJIEBOJOPOJOB M
raJIOT€HOIIPOU3BOAHBIX, MTPOBEICHNE MPAKTUYCCKON PabOThI: TOTYYeHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

PacuéTtHble 3anaumn.

Boluncnenuss mo ypaBHEHUIO XHMHYECKOW peakiuu (Maccbl, 00bEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WM MPOJYKTa PEAKIMHU MO W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIIH ).



Kucaopoaconepskanue opranudecKue coeJMHEHHUs

[IpenenbHble OJHOATOMHBIE COHUPTHL. MeETaHON M 3TaHON: CTPOECHUE,
(¢u3znueckre W XMMHYECKHE CBOWMCTBA (pEakUuMu C AKTHUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NpUMEHEeHHe. BoaoponHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METAHOJIA U ITAHOJA Ha OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHUPTBHL. OTWICHIJIMKOJNb W  TJIMLIEPHH: CTPOCHHE,
¢u3znueckre MW XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHME CO UICJIOYHBIMU
METaJulaMHi, KaueCTBEHHAas pEaKUWs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4enoeka. [I[puMeHeHue rimneprHa U dTUICHTJTUKOJIS.

®deHoy: CTPOCHUE MOJICKYJbl, (PU3MYECKUE U XHMHYECKHUE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpnerunpl  u kemowsl. DopMmanbpAerua,  aleTAIbACTUNl.  CTPOCHHE,
bu3nYecKue U XUMHYECKUE CBOWCTBA (pEaKIMUd OKUCJICHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJYyUYCHHE U TPUMEHECHHUE.

O}IHOOCHOBHBIG MMpCACIIbHBIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaSI M YKCYCHas
KHCJIOTBI: CTPOCHHUC, (1)H3PILICCKI/IC 1 XMMHUYECKHE CBOMCTBA (CBOﬁCTBa, 06H_II/IC JIIsA
KjlacCa  KHCJIIOT, pCaKIu:d BTepI/I(l)I/IKaHI/II/I), IMOJIY4YCHHC W  IIPHUMCHCHUC.
CTeapI/IHOBaﬂ N OJICMHOBAsd KHUCJIOTBI KaK MPCACTABUTCIN BBICIINX Kap6OHOBBIX
KHCJIOT. Mbllla KaK COJIM BBICIIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CﬁCTBHC.

Cnoxnble »¢GUpPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ maponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ilpumenenue xxupoB. buomornveckas
POJIb JKUPOB.

VYrneBonsl: coctaB, Kiaccuukamus — yrieBonoB  (MOHO-, M- H
noJiucaxapubl). I'Joko3a — MpoCcTeHIuii MOHOCaXapuI: OCOOEHHOCTH CTPOSHUS
MOJIKYJIbI, (U3UYECKHEe W XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C
ruapokcugom Meau(ll), oxuciaenme amMmuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHHE TIIIOKO3bl), HAXOXKIAEHUE B MPUPOJIEC, NPUMEHEHUE,
ouonornyeckas posib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemmono3a kak npupoaHbie monuMepsl. CTpoeHue Kpaxmana u
1EeUTI0NI03bl.  Du3nueckue W XMMHUYECKHEe CBOWCTBA Kpaxmana (THApPOJIH3,
KaueCTBEHHasl pEaKlUsl C HOJIOM).

OKCIEPUMEHTAJIbHBIC METOJIbl M3YYEHUsl BEIIECTB W WX MPEBPaICHUN:
MpOBEJCHNE, HAOIIOJICHUE W ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE HTaHOJa
okcugoM Menu(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJICHCTBHE TJIMLEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJA




cepeopa(l) u ruapokcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
MPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacyérable 3aaun.

Bbluncienuss mo ypaBHEHHMIO XHUMHYECKOW peakuuu (Maccbl, 0O0BEMA,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WA IPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

A3OTCOIIep)KaHH/IC OpPraHNYCCKHUC COCAUHCHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHbie opranndeckue coeauHenus. dusnueckue u
XUMUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha TpuMepe IHiuHa). buomorndeckoe
3HAYEHUE aMUHOKHUCIOT. [lenTub.

benku kak nOpUPOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. IlepBuuHas,
BTOpUYHAsT M TpEeTHYHAs CTPYKTypa OeikoB. XHMHUYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKIuy Ha OeNKu.

OKCNIEpUMEHTAILHBIC METOAbl HM3YYCHHUSI BEIISCTB M HMX IPEBPAIICHHUMN .
Ha6JIIO,ZI€HI/I€ N OIMNCAHUC JCMOHCTPAIMOHHBIX OIIBITOB: ACHATYpPALUA OcIKOB Impu
Harp€BaHHWH, IBCTHBIC PCAKIINU OCIKOB.

BbicokoMoJiekyasipHble COeIUHEHUs

OcCHOBHbBIE MOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJMMEPU3ALUU, CPEAHAS MOJIEKYJIIPHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MIOJIMMEPU3ALINS U MMOJUKOHACHC AU,

OKCHEPUMEHTAJIbHBIE METObl M3YYEHUS BEUIECTB M WX TPEBPAIICHUIA:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnupeaMeTHBIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€M IIPU M3YUYECHUM OPraHUYECKOW XWMUU B
10 xmacce OCYIIECTBIISISTCS dYepe3 HCIOIb30BaHWE KaK OOIMHUX €CTECTBEHHO-
Hay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiacCU(UKalUs, TEPUOIUUHOCTh, HAOIIOJEHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE.
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®dusnka: wMaTepusi, DOSHEpPrusi, Macca, aToM, OJJEKTPOH, MOJIEKyIa,
SHEPreTUYECKU ypOBEHBb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHUE
BeIlleCTBa, (GU3UUYECKUE BETMYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

I'eorpadusi: MmuHepanbl, TOpHbIE TMOPOABI, MOJIE3HBIE HUCKOIMAeMble, TOTUIMBO,
peCypChl.

TexHomorus: MUIICBBIC TIPOAYKTBI, OCHOBbBI PAIMOHAJIBHOTO IIUTAHMHA,
MOorIIue CpeACTBA, JICKAPCTBCHHLIC U KOCMCTUYCCKUC IIPCIIApaThl, MAaTCPHUAJIbI U3
NCKYCCTBCHHbBIX 1 CMHTCTHUYCCKNX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA
TeopeTrnyeckue 0CHOBBI XMMHH

XUMHUYEeCKUd 3ieMeHT. AToM. Snpo aroMa, H30TONBI. ODJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[lepuonnueckuit 3akoH u Ileproanyeckas cucTeMa XMMHYECKUX AJIEMEHTOB
. . MenpneneeBa. CBA3b MEPUOAMYECKOTO 3akoHAa M Ilepuoanueckoid CUCTEMBbI
xuMmuuyeckux 3yemeHToB [[. M. MeHaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMUUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEpHOJaM.
3HayeHHUEe MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKass CBSI3b. BHIBI XUMHYECKOM CBSI3U
(KoBaJIEeHTHAsl HEMOJISIpHAST W TOJIIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenusi. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKH.

11



[ToHdATHEe O AMCHIEPCHBIX cHCTeMax. VICTHHHBIE W KOJUIOMIHBIC PACTBOPBI.
MaccoBast 10Jisl BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COECIMHEHUN. Homenknatypa
HEOPraHUYECKMUX BEIIECTB. | €HETHMYECKas CBA3b HEOPraHUYECKHUX BEILECTB,
MIPUHAJIEKAIIMX K PA3JTUIHBIM KJIACCaM.

Xumuueckass — peakuusa. Krnaccupukamuss — XMMHUYECKUX  peakuuid B
HEOPraHUYECKONM M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB,
3aKOH COXPAaHEHMS U NMPEBPALIECHUS SJHEPTUHU NIPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTtuMble
peakuud. XuMu4yeckoe paBHOBecue. @akTopbl, BIUSAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

QHGKTPOHI/ITI/I"ICCKEUI Jucconuanus. CuipHbBIE U ca0bIe QJICKTPOJINTHI. Cpezla
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIAd, HeﬁTpaJILHaSI, meJI049YHa.

OXHUCIUTEIBHO-BOCCTAHOBUTEIIHHBIC PCaKInm.

OKCIIEPUMEHTAIBHBIC METOJbl M3YUYSHHS BEIIECTB M WX TPEBPAICHUN !
nemMoHcTpanus Tabmun «[leprmoamdeckass cucteMa XHMHUYECKHX JJIeMEHTOB [I.
W. MenneneeBa», U3ydeHHE MOJENEH KPHUCTALUTUYECKUX PEIMETOK, HAOIIOCHUE
M ONHWCAHWE JIEMOHCTPAIMOHHBIX ¥ JaOOpaTOPHBIX OMBITOB (pa3jioKeHHE
NEPOKCUAA BOJIOpPOJAa B TPHCYTCTBHM KaTallM3aTopa, OMPEICIICHUE CPEIlbI
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHAUKATOPA, PEaKIIMA WOHHOTO
oOMeHa), MpOBEICHHE MPAaKTUIeCKON paboThl «BnusHue pa3nuyHbIX (pakTopoB Ha
CKOPOCTHh XUMHUYECKOU PEAKIIHI.

PacuérHble 3a1aumn.

PacuéTtei 10O ypaBHEHMAM XMMHMYECKMX pEaklud, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUSI «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuyeckasi XuMust

Hemeramnel. Ilosmoxxenne HemetayuioB B Ileproamyeckor  cUCTEME
xumMudeckux snemeHToB JI. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJI0poJa, cephl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAaXXHEHIIIMX HEMETAJIOB (TaJIOT€HOB, CEPhI, a30Ta,

dbochopa, yrmepoma U KpeMHHs) M HX  COCAUHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPIKAIINX KUCIIOT, BOJOPOIHBIX COCTUHECHUH ).
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[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Mertamisl. Ilonoxenue MeraiuioB B Ilepuoguyeckon cucteMe XUMHUYECKUX
sanemeHToB [. Y. MenneneeBa. OCOOEHHOCTU CTPOEHUSI ANEKTPOHHBIX 000JOUEK
aToMOB MeTauioB. OOuiue Qusndeckue cBoiicTBa MeTamioB. CIUiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAIIOB.

XUMHUYECKHE CBOWCTBA BAKHEWIHUX METAUIOB (HATPUM, KaJui, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHCHUH.

OOmue crnocoObl nosyuyeHus: MetamioB. IIpuMeHeHne MeramioB B ObITY U
TEXHHKE.

BKCHeDI/IMeHTaHBHBIe METOJbl M3YYCHMS BCIICCTB M HX MNPEBpPALLICHUM !
N3YUYCHHUC KOJUICKIIUU «MeTanasl u CIIJIaBBbI», 06p3.31_[0B HCMCTAJIJIOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4, Ha6HIOJI€HPI€ N OINHCAHHUC ACMOHCTPAIMOHHBIX H
J'Ia60paTOpHI)IX OIIbITOB (BBaHMOHGﬁCTBHG T'MAPOKCHUaa aJIIOMUHUA C paCTBOPAMH
KHCJIOT U IIICJIO‘ICfI, Ka4CCTBCHHBLIC PCAKIIMU HA KATHOHDbI MeTaHHOB).

PacuérHble 3a1auun.

PacuéTthl maccel BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NMPOJAYKTOB PEAKIUU, €CIIU OJHO
U3 BEILIECTB UMEET MTPUMECH.

XUMHA 4 JKU3HDb

Ponp xuMum B o0OecrniedeHHH SKOJOTHYECKON, SHEPreTUYCCKOW M IHIIEBOM
0€30IacCHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOmMUX HAYYHBIX MNPUHIUNAX POMBIIIICHHOTO
MOJIY4YECHUS] BAXKHEUIINX BEILIECTB.

YemoBek B MHpPE BCIICCTB M MAaTEPHANIOB: Ba)KHEHIIIUE CTPOUTEIIBHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpPacKH, CTEKIO, KEpaMHKa,
MaTepHaibl IS 3JCKTPOHHUKHM, HAaHOMAaTEpHalibl, OPraHUYECKHUE W MHUHEPAJIbHBIC
ynoOpeHus.

XuMHSI U 3J0pOBbE YEJIOBEKA: IIPaBUjIa HMCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBujaa 0€30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBON XUMUU
B ITOBCETHEBHOMN KU3HU.

MexnupeaMeTHBIE CBSI3H.
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Peanuzanms  MeXNpeaMETHBIX  CBsI3ed MpU  W3ydeHUU oOwmed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TaKk W MOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU ISl OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO0muMe ecTecTBEHHO-HayuYHbIe MOHATHSA: HAy4YHBIA (DaKT, TUMoTe3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, SIBIICHUE.

dusuka: MaTtcpusd, SHCPrusA, Macca, aToM, 3JICKTPOH, IIPOTOH, HCfITpOH, HOH,
N30TOII, paAnOaKTUBHOCTb, MOJICKYJIA, 3HepT6TI/I‘IeCKHﬁ YPOBCHb, B€CIICCTBO, TCJIO,
O6’béM, arperaTHoc COCTOAHUC BCUICCTBA, (bPISI/I‘IeCKI/Ie BCIIMYMWHBI U CAWMHHUIBI UX
N3MCPCHUA, CKOPOCTD.

buonorusa: kierka, OpraHusM, DJKocucTema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpPHbIE TOPOABI, TOJIE3HBIE HCKOIMAeMbIe, TOTUIMBO,
PECYPCHI.

TexHonorus: XuMu4ecKas IMPOMBIIIJICHHOCTb, MCTAJUIYPIrusA, IIPOU3BOJACTBO
CTPOUTCIIBHBIX MATCPHUAIIOB, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IIHMIICBAsd
IMPOMBIIIJICHHOCTD, q)apMaHGBTI/I‘{eCKa}I IMPOMBIINIJICHHOCTD, IMpOU3BOACTBO
KOCMCTUYCCKUX TIIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIHHOHHBIX MATCPUAJIOB,
QJICKTPOHHAA IPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMMUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiamBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
OOy4YaromMMHCS TPOTPaMM  CpeIHEro oO0mero oo6pa3oBaHUs (JUYHOCTHBIM,
METaNnpeMETHbIM M TOpeAMETHbIM). HaydHO-MeTonuuYecKol OCHOBOW s
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHuUs SABISETCS CHCTEMHO-IEATETLHOCTHBIN TTOIXO/I.

B cooTrBercTBHU C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC
JJMYHOCTHBIX PEC3YyJIbTATOB OCBOCHHA IIPCAMCETA «XuMHUS» Ha YPOBHE CPCAHCTO
O6H_ICFO 06p330BaHI/I$I BBIACJICHBI CIICAYIOIMHNC COCTABIIAIOIINC

OCO3HAaHHE OOYYaIOUUMHCS POCCUUCKON TpakIaHCKOM HJICHTUYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaIn4ue MOTHUBAIIUH K O6y‘-IeHI/IIO;
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L€JI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHHH JIMUHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLIUid 0a30BOM HAyKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATBHCSA B CBOECH
AESITETFHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKaMH, MPHUCYIIMMH IIEIIOCTHON
CUCTEME XMMHUUYECKOI0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LIEJIX U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIC pEe3yJabTaThl OCBOCHHUS TpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
CAVMHCTBE YYEOHOH ©M BOCIUTATCIBHOW JCATCIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU
U HJIeajJjaMd POCCHUHCKOTO TPa)kJTaHCKOTO OOINECTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMH W  TIpaBWJIAaMH  TIOBEJACHHS,  CIIOCOOCTBYIOIIMMH  IPOIECCAM
CaMOTIO3HAHMS, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00y4Jaromuxcs.

JIM4HOCTHBIC pe3yjibTaThl OCBOCHUA IIPCAMCTA «XUMUS OTPAXKaAKT
C(i)OpMI/IpOBaHHOCTL ONbITa II03HABATCJILHOM U HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTHU
O6yanOHII/IXC}I Mo pajin3alivu IIPHUHATBIX B O6HIGCTBG HGHHOCTCﬁ, B TOM 4YHUCJIC B
qacCcTu:

1) rpaIaHCKOro BOCIIUTAHMS

OCO3HAHMS 00YYaAIOUTUMUCA CBOMX KOHCTUTYIIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKCHHS K 3aKOHY U TTPABOTOPSIKY;

NPEJCTABICHUS O COLUAIBHBIX HOPMaxX M MpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOp“IeCKOf'I ACATCIBHOCTH IIPpH CO3JaHHH
y‘-Ie6HI>IX IIPOCKTOB, PCIICHUU y‘-Ie6HI>IX N II0O3HABATCJIBbHBIX 3aJa4, BBIIIOJTHCHHNHU
XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W
apryMEHTbI JPYTUX MPU aHAIU3€ Pa3IMYHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS .

LIEHHOCTHOTO OTHOIIEHHSI K HWCTOPUYECKOMY M HAYYHOMY HaCIICIUIO
OTEUYECTBEHHON XMMUH;

YBaXXEHUSI K TPOIIECCY TBOpPYECTBAa B OOJACTH TEOPUM M MPAKTUYECKOTO
MPUMEHEHHUSI XUMHH, OCO3HAHHSI TOTO, YTO JIOCTH)KEHUS HAYKH €CTh PE3yJIbTaT
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JUINTENBHBIX ~ HAONIOACHHMH, KpPOMOTJIMBBIX SKCHEPUMEHTAIbHBIX  IOHCKOB,
ITIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

WHTEpECa M IIO3HABATEIbHBIX MOTHMBOB B IIOJIYYEHUH U MOCIECAYIOUIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS,

CIIOCOOHOCTH OLCHUBATb CUTyallUH, CBA3AHHBIC C XUMHWYCCKUMU SABJICHUAMU,
U MIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIBHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH

TOTOBHOCTH OLICHUBATh CBOE MOBCACHUC M IIOCTYIIKU CBOUX TOBapI/IIIICﬁ C
HOSI/IIII/Iﬁ HPAaBCTBCHHBLIX W IIPABOBBIX HOPM MU OCO3HAHHC HOCJIC)ICTBI/Iﬁ 9TUX
IMOCTYIIKOB;

4) hopMHpPOBAHUS KYJILTYPhI 310POBbSI:

ITIOHUMAaHUA HGHHOCTGﬁ 300pOBOTO0 U 0e30macHOTo o6pa3a KH3HU,
H€O6XO,III/IMOCTI/I OTBCTCTBCHHOI'O OTHOHIICHHUA K CO6CTB€HHOMY (1)I/I3I/ILICCKOMY )41
ICUXUYCCKOMY 3JOPOBbIO;

coOJIroIcHUsT TpaBWJI 0€30MacHOro oOpalleHus C BelecCTBaMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBLHOCTH;

MMOHMMAHUA [EHHOCTH TMPAaBWI HWHIUBUAYAIBHOIO W  KOJUICKTUBHOTO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHMSI TOCIICJCTBUNA U HEMPUATHS BPEIHBIX MPHUBBIUEK (YMOTpeOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKAaTUBHOW  KOMMETEHTHOCTH B  y4eOHO-HCCIIEOBATEIHCKOMN
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JAPYrux BUIAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEUIEHWU TMPAKTUYECKUX 3a/ad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO PodecCuil pa3iuyHoro poja, B TOM
YUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUU;
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YBaXEHHUS K TPYLY, JIOAAM TpyAa U pe3yJibTaTaM TPYIOBOU IESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIYAJIbHON TpPaeKTOPHH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB H
noTpedHocTel 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHUA:

OKOJIOT'NYCCKH HCHCCOO6p33HOFO OTHOLICHUA K MPUPOLAC, KAaK HCTOYHHUKY
CymeCTBOBAHMH: )XU3HU HA 3CMJ'I€;

IMOHMMaHHUs TJI00aJIBLHOTO XapaKTepa ISKOJIOIHYCCKUX HpO6J’ICM, BJIUAHUA
9KOHOMHYCCKUX IMPOUCCCOB HA COCTOAHUC HpHpOIIHOﬁ u COHH&HBHOﬁ CpEanbI;

OCO3HaHUuA HCO6XOIII/IMOCTI/I HCITIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ XUMUHN OJIA
peuiCHUs BOIIPOCOB pallMOHAIILHOT'O ITPHUPOAO0ITIOJIb30BaAHUA

AdKTHUBHOT'O  HCIIPUATHA ﬂCﬁCTBHﬁ, [MPUHOCAIIUX  BPCH OKpY)K&IOIIIGﬁ
HpHpOJIHOﬁ cpeac, YMCHHUA IIPOTHO3UPOBATH H€6HaFOHpI/ISITHLIG 9KOJOTHYCCKHUC
MMOCJICACTBUSA IMPCAIIPUHUMACMBIX I[GﬁCTBPIﬁ " IIPpCAOTBpAllaTh UX,

HAJIMYHSI PA3BUTOTO 3KOJOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa TeSTEIIbHOCTH IKOJIOTHYECKOM HaTpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAaThCS MMM B TIO3HABATEIHHOW, KOMMYHUKATHBHON W COITMAIIBHOMN
NpaKkTUKe, CIOCOOHOCTH W YMEHHUS AaKTHBHO TPOTHBOCTOSITH HICOJIOTHH
xemooouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMAaHUS CcrnenuPuKd XAMHUM KaK HayKd, OCO3HaHHS €€ poilu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU I COBPEMEHHOM
UUBUIM3AIAN: B €€ TyMAaHHCTMYECKOM HAIPAaBICHHOCTH W BaXXHOW POJIM B
CO37aHUHM HOBOHW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aThHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0E€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBHUI
YCHEUIHOTO TpyAda W OSKOJOTMYECKH KOMMOPTHOM KUZHM KaXKIOro YJieHa
o011€ecTBa;
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€CTECTBEHHO-HAYYHOM TPaMOTHOCTHU: TIOHMMaHHUSl CYIIHOCTH METOJOB
MO3HAHUS, WCIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJb30BaTh XMMHMYCCKHE 3HAHHS pIRIb: |
peICHUsA HpO6JICM B PCaJIbHLIX JKU3HCHHBIX CUTYyallUAX,

HHTCPCCA K ITO3HAHUIO U HUCCIEeA0BaTEIILCKOM ACATCIIBHOCTH,

FOTOBHOCTM M  CIIOCOOHOCTH K  HENpPEephbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMHU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTAM TpyJa B paznuvHbIX cepax mpodeccruoHambHON
NeSATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MGTaHpe,IIMGTHLIG PE3yJIbTaTbl OCBOCHHA y‘{€6HOFO npecameTa «XuMHUS» Ha
YPOBHE CPCAHCTO 06IHCPO O6pa3OBaHI/IH BKJIIOYAIOT:

3HAYUMBIE LTSt dbopmupoBaHuUs MHUPOBO33pEHUS oOy4Jarommuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAyUYHbIE MOHSITHS, OTpaKarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpAa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
IpoIecC, CUCTEMa, Hay4HbIH (DaKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yHUBEpCaJbHbIE yuyeOHblE ACHCTBUS (IIO3HABaTElbHbIE, KOMMYHHKATUBHBIE,
PEryJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YHKIMOHATBHOM
IPaMOTHOCTH U COITMATBHOM KOMITETCHIIMH 00y4YatomnXCs;

CIHOCOOHOCTH 00 yJaroImXcs HCIIOJIB30BAaTh OCBOEHHEIE
MEXJIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U YHHBEpCAJbHBbIC y4eOHBbIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PpE3yJabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y49eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMH H  PETYJISSTUBHBIMH
JIEUCTBUSIMU.

Osaaaenune YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbLHBIMHU
JAeHCTBUAMMU:
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1) 0a30BbIe JJOrHYeCKHe AeCTBHS:

CaMOCTOATENIbHO  (OPMYJIHMPOBATh U AKTYyalM3UpPOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OnpecAciIATL HCJIM ACATCIbHOCTH, 3aJaBasd IIapaMETpbl W KPUTCPUHU HX
AOCTHUIKCHUSA, COOTHOCHUTDH PE3YJIbTAThl ACATCIbHOCTH C IOCTABJICHHBIMHU LICJISIMU;

UCHOJIb30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JOTUYECKOTO MBILUICHUS —
BBIJICJISITh XAapAKTEPHBIC MPU3HAKU TOHATUM W yCTAHABIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHU;

BBI6I/IpaTB OCHOBAHUA W KpUTCPpUU JJIA KJ'IaCCI/I(I)I/IKaL[I/II/I BCIICCTB H
XUMHYCCKHNX peaKuHﬁ;

YCTAHABJINBATH IMMPUYUHHO-CJIICACTBCHHBIC CBA3HW  MCKAY HU3Yy4YaCMbIMU
SABJICHUAMM,

CTPOUTH JIOTHYCCKHUEC PACCYIKIACHUA (I/IH,HyKTI/IBHBIe, ACAYKTUBHEBIC, II0
aHaJIOFI/II/I), BBIABJIATE 3dKOHOMCPHOCTH M IIPOTHBOPCYUHNA B PACCMATPHUBACMBIX
SABJICHHAX, (I)OpMYJ]I/IPOBaTB BBIBOJABI U 3aKIIIOUYCHU A,

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMUU CHMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BBHIBATH MOJIETBHBIE MPEACTABICHUS — XUMHUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4Yeckas (opmysa, YypaBHEHHE XHUMHYECKOU
peakuuu — TMpHU PEHICHUH YYEOHBIX IMO3HABATENBHBIX W TPAKTHYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIC MPEICTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3y4ae€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCIeI0BaATeIbCKHE TeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKiuu;

dbopMynHpoBaTh MENTW U 33J]a4H UCCIIEIOBAHNUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHU;

BJIAJ€Th HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHMS U  TPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJI0M
MpoIlecCa, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yibTar, (QopMyaupoBaTh
0000111eHNS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;
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NpUOOpETaTh ONBIT YYEHUYECKOM MCCIEOBATENbCKOM W  MPOEKTHOMN
NEeSATENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CAaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELICHUSA NPaKTUYECKUX 3a7ay, I[PUMEHEHUIO pPa3IMYHbIX
METOJIOB [IO3HAHUA.

3) pabora ¢ nunpopMmaumeii:

OPUEHTUPOBATHCS B Pa3IUYHBIX MCTOYHUKAX HMHPopMauuu (HaAy4HO-
NOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcel MHTEepHeTa), aHanu3upoBaTh MH(POpPMALUIO pa3IMYHBIX BUJIOB U (OpM
peACTaBIECHUSA, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTD "
HEMTPOTUBOPEYUBOCTE;

dbopMynHUpoBaTh 3aNPOChl U MPUMEHSTh PA3JIMUHbIE METOJbI MPU MOUCKE U
orbope wuHbpoOpManK, HEOOXOAUMON JJIsI BBINOJIHEHUS YYEOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

HpI/IO6p€TaTI) OIIBIT MCITIOJIB30BaHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTUM U Pa3JIUYIHBIX ITIONMCKOBBIX CUCTCM,

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMaNbHYIO  GOpMy  MPEACTABICHHUS
uHbOopMaIK (CXEMBI, TpapuKU, TUArpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM S3bIK B KauecTBE CpelcTBa Npu padoTe ¢
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue W
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYIibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

HUCIIOJIB30BaTh U Hp606pa30BLIBaTL 3HAKOBO-CUMBOJIMYCCKUC CPCIACTBA
HarjisaJHOCTH.

OBJaanenue YHUBEPCAJIBbHBIMHA KOMMYHUKATHBHBIMH AEHCTBUSIMM

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJ€ [auajora
W/WIM  TUCKYCCUH, BBICKA3bIBaTh HJEeH, (OPMYIHPOBATH CBOHM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C IPE3CHTAIIMEH pPEe3yJbTaTOB IO3HABATEIBHOW JIESITCIBHOCTH,
MTOJTYYEHHBIX CAMOCTOSITEILHO T COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUHU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHICCKOW PabOTHI MO HCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, PeaM3aliy y4eOHOr0 MPOeKTa U (POPMYITUPOBATH BBIBOJIBI
10 pe3yJbTaTaM MPOBEAEHHBIX HMCCIICIOBAaHUN MYTEM COTJIACOBAHUS IO3WIIMH B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMHU.

OBJIaIleHI/Ie YHUBEPCAJIBbHBIMHU PEryJIATUBHBIMHA I[eﬁCTBHHMH:
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CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOIO IIO3HABATEIBHYIO
HESATEIbHOCTh, ONpeaensas €€ Ledu M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii  alrOpUTM JEUCTBUA MpH
BBINIOJIHEHUM YYEOHBIX M HCCJIEAOBATENbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYHCCTBIATH CAMOKOHTPOJIb CBOEH JIeATECIbHOCTH HA OCHOBE CaMOaHaIu3a u
CaMOOILCHKHM.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

HpeﬂMeTHBIe pPE3yJbTaTbl OCBOCHUA  KypcCa ((OpI‘aHI/IIICCKaH XUMUS»
OTpPaXarT:

c(OpPMHUPOBAHHOCTh  TMPEACTABICHUH O  XMMHUYECKOW  COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUUI
npupoabl, B  (HOPMUPOBAHMM  MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOJUMOM JUIsl peIIeHUs TPaKTHUECKUX 3aa4
U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO U IPUPOIHOM

cpene;

BJIAJEHUE  CUCTEMOW  XHMHYECKMX  3HAaHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJICHTHOCTb, SJIEKTPOOTPHUIIATEIHbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHA
Macca, MOJISIpHBIM O00BEM, YIIAEPOIHBIM CKeleT, (QyHKIMOHAIbHAS TpyIIa,
paguKall, U30MEpHUsi, H30MEPhL, TOMOJIOTHYECKUN Psi, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJIT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS] CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAaHWS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SABJICHUM, (PAKTOIIOTMYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, MOJYyUYCHUU U
0e30MacHOM HCIIOJIB30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHH BBISBISTh XapaKTePHbIC TMPU3HAKK TOHITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHS NPHU
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOIb30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
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dbopMyn  OpraHMYECKMX BEHIECTB UM  YpPaBHEHHM XUMHUYECKUX PEaKIIuH,
M3TrOTABJIMBATh MOJEIN MOJIEKYJI OPraHMYECKHUX BEIIECTB ISl WJUIFOCTPALMM KX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABJIMBATH MPUHAJICKHOCTh H3YUCHHBIX
OPraHUYECKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIacCy/Tpynne COequHEHUuN (yrieBOAOpOAbl, KHUCIOPOA M a30TCOAEpKalue
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cucreMmarnueckoit HomeHknatype (IUPAC), a Taxke NpUBOAUTH TPUBHUAIBHBIC
HA3BaHUS OTJIEJbHBIX OPraHUYECKUX BEIIECTB (ATUJICH, MPOMUJICH, alleTUJIEH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeThl, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEapUHOBAs KUCIIOTA, TIII0K03a,
GpyKTO3a, Kpaxmal, HeJIi0a03a, TIUIUH);

C(I)OpMI/IpOBaHHOCTB YMCHUA ONPCACIIATH BHIBI XUMHUYECKOM CBSI3U B
OpPraHUYCCKNX COCANHCHUAX (O)II/IHapHBIC )51 KpaTHBIe);

C(l)OpMI/IpOBaHHOCTI) YMCHUS TIPHUMCHATH IIOJIOKCHUA TCOpPUU CTPOCHUA
OpPraHNYCCKHUX BCIICCTB A. M. BYTJ'IepOBa JJIA 0O0BSICHEHHS 3aBUCUMOCTH CBOMCTB
BCHICCTB OT UX COCTaBa U CTPOCHUA,; 3dKOH COXpPAaHCHHUA MACChI BCIICCTB,

chOpMHUPOBAHHOCTh  yYMEHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue MU XMMHUYECKHE CBOWCTBA THUIMYHBIX TPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITHJICH, NPOMUJICH, aleTHJICH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ], 3TaHOJ, STUJICHIJIUKOJb,
IAIEpHH, (EHOJ, aleTallbIeTHl, MypaBbUHAsI M YKCYCHas KHUCIOTBI, TJIFOKO3a,
Kpaxmaj, [eJIJTI0JI03a, aMUHOYKCYCHAsI KUCJIOTA), UIUTFOCTPUPOBATh TCHETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHHUSIMH COOTBETCTBYIONIMX XHMHUYECKHUX PEaKIUui C
UCITOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTDh YMEHHSI XapaKTEPU30BaTh NCTOUYHUKH YTIICBOJOPOTHOTO
Chipbsi  (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMCHHH TIPOBOJUTH BBIYMCICHHS 110 XUMHYECCKHUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIWYECTBA MCXOMHOTO BEIIECTBA WJIM MPOJYKTa
peaKknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB
WJIY TIPOJYKTOB PEAKIUN);

chopMHUPOBAHHOCTh YMEHHH BIAQJECTh CHCTEMON 3HAHWUH 00 OCHOBHBIX
METOJIaX HayYHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU MPU U3YUYCHUHU BEIIECTB U
XUMHUYECKHUX SBJICHUM (HaOMI0ACHNE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHNUE),
HCMOJIb30BaTh CHUCTEMHBIC XHUMHUUYECKUE 3HAHUS Ui TPUHATHS PEIICHUM B
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KOHKPCTHBIX JKM3HCHHBIX CHUTyallUAX, CBSA3aHHBIX C BCIOCCTBAMHM MW HX
IMPUMCHCHHUCM,

c(hOpMUPOBAHHOCTh YMEHHU COOJIIOATh TTpaBUiia MOJIb30BAHUS XUMUYECKOM
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe IMpaBUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATb M BBINOJHATH XUMHUYECKHI
HKCIIEPUMEHT (IpeBpaleHUs] OPraHUYECKUX BEUIECTB PHU HArpeBaHUU, OJIyYeHHE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHHYECKUX
BEUIECTB, JI€HaTypalus OENKOB NMpPHU HArpeBaHUM, IBETHbIE peakUuu OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKM O€30MaCHOCTH TpU OOpalleHuu C
BEUIECTBAMU U JIA0OPATOPHBIM O00OPYIOBAHUEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOTO JKCIepUMEHTa B (OpMe 3amMcH YpaBHEHHUH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TIOJYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHopmanuu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCTH ~ yYMEHHH  CcOOJIOJATh  TNpaBWiIa  JKOJOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JAESTENBHOCTH B IEIIX
COXpaHEHHMsI CBOEro 3J0pOBbSl U OKpPYXKAIOUIEH MPUPOJHOU Cpelbl, OCO3HABaTh
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHWMAs cMbICK Tokazatens IIJIK, moscHATH Ha mpuMepax CIIOCOOBI
YMEHBIIECHUSI W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JICHCTBUS HAa OpraHU3M
YEJI0BEKa;

U1 O0yYarOIIUXCS C OIPAHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbS: YMCHHE
IPUMEHATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL  CICNBIX W CIA0OBUIANIMX OOYYAIONIUXCSA: YMEHHE HCIIOJIB30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHui JI. bpaiins mist 3amucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas ¥ HeopraHudeckas
XUMHSI» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  MPEJACTABIACHUN: O XUMHYECKOW  COCTaBJISAIOIICH

€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM

npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KYJIBTYPbl  JUYHOCTH, €€

(GYHKIIMOHAJIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MPAKTUUYECKUX 3a7a4
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U SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOULIEHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWUW, KOTOpas  BKIKOYAET:
OCHOBOIIOJIATAIONINE MOHATUSA (XMMHYECKHH DJIEMEHT, aToM, u30Tom, s-, Pp-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIIBHOCTD, CTENEHb OKHUCIICHUSA, XUMHUYECKasd CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJNTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUNBl ~ XUMUYECKUX  PEaKUUil, pPacTBOp, DJIECKTPOJMTHI, HEIJIECKTPOJIHUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOU PEaKIMKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
BJIEKTPOJIUTHUYECKON JHUCcoLManuu, nepuoandeckuid 3akoH JI. . Menpaeneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPIUU
Ipy XUMHYECKUX DPEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIME B OCHOBE NMOHMMAaHUS MPUUUHHOCTU U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOIOTHUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTIOIb30BaHUN BAXKHEUIIINX HEOPTAaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOM JEATEITLHOCTH YEIIOBEKA;

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ BBIABJISITh XAPAKTCPHBLIC IMPU3HAKH HOHHTHﬁ,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOINUC ITOHATHA IIPpU
OIMMCaHNN HCOPTAHNYCCKHUX BCHICCTB U UX HpeBpaHIeHHﬁ;

c(hOpPMHPOBAHHOCTh YMEHHMM HCHIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus GOpMyJ BEIIECTB M  YpaBHEHUW XMMHUUYECKHX  pEaKIui,
cucreMarnueckyto HomeHkiIarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHbI ras, YIJIEKHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAS U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUU OMPEACIISITh BaJCHTHOCTh M CTETICHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAUMHEHHSX PA3JIUYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJINUECKasi, BOJIOPOAHAs) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BeEIecTBa (aTOMHAas, MOJEKYJsSpHasi,
HMOHHAs, METAJNINYECKasi), XapakTep CpPeabl B BOJHBIX paCTBOpPAaX HEOPraHUUYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHABIIUBATh MPUHAJJIEAKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K OMNpENeIEHHOMY Kiaccy/Tpymre
CO€IMHEHUN (MPOCThIE BEIIECTBA — METAJIbl MU HEMETAJUIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOTHI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PAaCKPBIBATh CMbBICI MEPUOANUECKOTO 3aKoHa Jl.
N. MenneneeBa 1 I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONYIO, O0BICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;
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c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuonnueckorn CUCTEMBI
XuMudeckux smemMeHToB J[. WM. MenjeneeBa, WCHONB3ys MOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTanny, «QHEPreTUYECKUe YPOBHW, O0OBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCHUHEHUM
10 Iepuonam U rpynmnam llepuoanyeckon CUCTEMBl XMMUYECKHUX 3JIEMEHTOB /l.
H. Menpaeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BEIHIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPXKJIATh CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXKIYy HEOPraHUYECKUMHU
BEII[ECTBAMU C TTOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

c(OpPMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUHU IO
pa3IUYHBIM NpHU3HAKAM (YUCIY M COCTaBy pearupyroulux BeElIECTB, TEIMIOBOMY
sbdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCIICHMsSI 3JIEMEHTOB, OOpaTUMOCTH
peaxIuy, y4acTUIO KaTajau3aTopa);

C(l)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ COCTAaBJIAATh YPABHCHUSA peaKIII/Iﬁ Pa3JINIHbIX
THUIIOB, ITIOJIHBIC U COKpaHIéHHBIC YpaBHCHUA peaKIII/Iﬁ HOHHOTI'O O6M€Ha, YUuThIBasA
YCIIOBH:A, IIPU KOTOPBIX 3TH PCaKIIMU UAYT A0 KOHIIA,

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMH, TOJTBEPIKIAIOIINE
KayeCTBEHHBI COCTaB pAa3IMYHBIX HEOPraHMYECKUX BEIEeCTB, pPAaClO3HABATh
OTIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB;

chOpMUPOBAHHOCTh yYMEHUW  pPACKpBIBaTh  CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIMN MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajiaHca
3TUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peakiuu OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUYECKOTO paBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeicteus (mpuHuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHN XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHUCIIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEIACTABICHUN 00 OOMUX HAYYHBIX MPUHIIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BOCTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUUCICHUS C WCIOJIB30BAHHEM
MOHSATUS «MaccoBasi J0Jisl BEIIECTBA B PAcTBOPE», OObEMHBIX OTHOIIEHUN Tra3oB
MIPU XUMUYECKUX PEAKIHIX, MACChl BEllleCTBa WM 00bEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
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BEIIECTB, TEIJIOBOro 3(P(eKTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOJIb30BAHUS XUMUYECKOM
MOoCy/IoM U J1TabOpaTOpHBIM O0OpYAOBaHUEM, a TaKXe IMpaBWia OOpalIieHus ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATb M BBINOJHATH XUMHUYECKHI
HKCIIEPUMEHT (pa3okKEeHUE MEePOKCHAa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpEJIeICeHHEe Cpelbl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
UHAMKATOpA, BIMSHHUE PA3NMUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEeaKIlud,
peaklud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIMu Ha cyinbdaT-, kapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHUSI, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/au IO
temaM «Metamnel» U «HeMeramibl») B COOTBETCTBUM C MpaBUJIAMU TEXHHUKHU
0e30macHOCTH TP OOpaIIEHUH C BEIIECTBAMHU U JaOOpaTOPHBIM 000PYIOBAHUEM,
NPEJICTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opMme 3amucu
YPaBHEHHI COOTBETCTBYIOUIUX peakiuid U (opMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3HPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
KOMMYyHUKaluu, UHTepHET U IpyTUX);

cOpPMHUPOBAHHOCTh, ~ yMEHHMIl  COOJIOJaTh  MpaBUja  IKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokazarens [IJIK, mosicHATP Ha mpuMepax CIocOObl YMEHBIICHHUS U
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

U1 OOyYarOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHHUS BEIIECCTB M
XUMHYECKUX SIBJICHUI;
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TeMmarnyeckoe IaHupoOBaHUE
10 KJTACC

Ne | HaumenoBaHue pa3jenoB u TeM | KosmyecTBo yacos DJIeKTPOHHbBIE
/1 | IPOrpamMMmblI (uudpossbie)
o0pa3oBaTte/ibHbIE
pecypcsl
Bcero | Kourp. | IIpakr.
padoTel | paboThl

Paznen 1. Teopernyeckue 0oCHOBBI Oprannyeckoil xumuu ( 4 4)

1.1 | [Ipenmer opraHUYeCKOi XUMUH. | 2 0 0 https://resh.edu.ru/subject/les
Teopust cTpoeHuUsI OpraHUYECKUX son/6149/conspect/170387/
coemuaennit A.M.bytnepoga.

1.2 | Ctpoenue aToma yriepoaa 2 0 0 https://www.yaklass.ru/p/hi

mija/10-klass/osnovy-
organicheskoi-khimii-
6490554/sostoianie-
elektronov-v-atome-s-p-
orbitali-elektronnaia-
konfiguratciia- -6447220/re-
4a9b0f74-e44d-45aa-9acd-
e0ead46dacl63

Paspnen 2. CTpoenue u Kjaccu(puKanusi OpraHu

yecKux coenHenui (7

1)

2.1 | Knaccudukariysi opraHuuecKux 2 0 0 https://www.chem.msu.ru/ru
COEIMHEHU. s/teaching/mendeleeva/lesso
n7.htmi
2.2 | OCHOBBI HOMEHKJIATYPHI U 2 0 0 https://unikum.rudn.ru/blog/
HM30MEPUHU OPraHHYECKUX organicheskaya-khimiya-1-
COEIMHEHU I izomeriya-i-nomenklatura
2.3 | Pemenne 3a1a4 Ha BBIBOJ 3 1 0 https://nsportal.ru/shkola/khi

(hopMysT OpraHuYECKUX
COEIUHEHU.

miya/library/2020/02/13/alg
oritm-resheniya-zadach-na-
vyvod-formuly-

organicheskih

Pa3znen 3. Xumnuyeckue peakunu B oprannvecko xumum (3 4)

3.1 | TeopeTruecKre OCHOBBI 3 0 0 http://zadachi-po-
MIPOTEKAHMS PEAKIIUI, MEXaHU3M, khimii.ru/organic-
KIaccu(hUKaIus chemistry/tipy-ximicheskix-

reakcij-v-organicheskoj-
ximii.html

Pazjnen 4. YraeBogopoan! (20 4)

4.1 | IlpupoaHble HCTOYHUKH 3 0 0 https://resh.edu.ru/subject/les
yIJIEBOJOPOJIOB. son/6148/conspect/170460/

4.2 | TlpenenbHbIC YTIIEBOIOPOIbI. 3 0 1 https://resh.edu.ru/subject/les
AJIKaHBI. son/6151/conspect/149992/

4.3 | HempenenbHbIe yriIeBOIOPOIBI: 8 0 1 https://resh.edu.ru/subject/les
AJIKEHBI, AIKUHBI, aJIKaJUCHBI son/5412/conspect/212562/

4.4 | luxmnoankaHel. ApoMaTtuueckue | 3 0 0 https://resh.edu.ru/subject/les
yTIEBOJIOPOIBIL. son/4775/conspect/150506/

4.5 | 'eneTnyeckas CBSI3b MEXKIY 3 1 0 https://resh.edu.ru/subject/les

KJlaCCaMU OpraHu4YCCKUX

COEIMHEHUI.

son/4960/conspect/151373/
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http://zadachi-po-khimii.ru/organic-chemistry/tipy-ximicheskix-reakcij-v-organicheskoj-ximii.html
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/5412/conspect/212562/
https://resh.edu.ru/subject/lesson/5412/conspect/212562/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
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Paznen 5. Kucaopoaconep:xanue opranudeckue coequHenus (21 1)

5.1 | CoupTsl ¥ (HEHOJIBL 4 0 1 https://resh.edu.ru/subject/les
son/5727/conspect/150576/
5.2 | Anpgeruasl U KETOHBI. 13 2 1 https://multiurok.ru/files/alde
KapOoHOBBIE KHCIIOTBI, CIIOKHBIE gidy-i-karbonovye-
3(UPBHI, JKUPBI Kisloty.html
5.3 | YrieBos 4 0 1 https://resh.edu.ru/subject/les
son/6150/conspect/150686/
Paznen 6. Azorconep:kaiue coenuHerusi (7 4)
6.1 | AMuHBI. AMUHOKHUCIIOTEL benku. | 7 1 1 https://resh.edu.ru/subject/les
son/4743/conspect/150741/
Pa3nes 7. buojiornueckn akTuBHbIE BellIeCTBA M BLICOKOMOJIEKYJIsIPHbIe coemHeHus (6 1)
7.1 | Butamunbl. DepMeHTHI. 4 0 0 https://multiurok.ru/files/khi
I'opmoHnslL. JlekapcTsa. miia-i-zdorove-vitaminy-
gormony-lekarstva.html
7.2 | Ilnactmaccel. Kayayku. Bosokna. | 2 0 0 https://www.yaklass.ru/p/hi

mija/10-
klass/vysokomolekuliarnye-

soedineniia-vms-
6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-
polimerov-6874539/re-
c3f6e586-1541-4dbf-be88-

684fcd6cf536
TemaTnyeckoe mIaHupOBaHUE
11 KJIACC
Ne | HaumenoBanue pasaesioB u teM | KosmuecTBo yacos DJIeKTPOHHBbIE
n/n | NporpamMmbIl (ungposbie)
oOpa3oBaTeJibHbIE
pecypcsbl
Bcero | Kourp. | IIpakr.
padoThl | paboThI
Pasznesn 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Crpoenue atoma. 7 0 0 https://umschool.net/library/
[epuoanyeckuii 3aK0H U himiya/periodicheskij-
MEPUOANYECKas CHCTEMA zakon-i-periodicheskaya-
JI.11.Menneneesa sistema-himicheskih-
elementov-d-i-mendeleeva/
1.2 | Crpoenue BemiecTsa. 10 1 0 https://www.yaklass.ru/p/hi
mija/11-
klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-
6927604
1.3 | Xumuueckue peakiuu 17 1 2 https://obrazovaka.ru/himiya
/klassifikaciya-himicheskih-
reakciy-tablica-11-klass.html
Pa3nea 2. Heopranuyeckasi Xumust
2.1 | Mertamnbl 8 0 1 https://www.yaklass.ru/p/hi
mija/11-
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klass/kharakteristika-
metallov-7200709/metally-
obshchie-svoistva-metallov-
7183914

2.2

Hewmerasel

10

https://www.yaklass.ru/p/hi
mija/11-
klass/kharakteristika-
nemetallov-
7269055/khimicheskie-
elementy-nemetally-
6852268

2.3

CBOJICTBA KACJIOT U OCHOBAHUM

https://maximumtest.ru/uche
bnik/11-
klass/khimiya/khimicheskiye
-svoystva-osnovany-i-kislot

24

CBsI3b HEOPraHUYECKUX U
OpPraHU4eCcKUX BEIIECTB

https://resh.edu.ru/subject/les
son/4960/conspect/151373/

Paznena 3. XumMusd u JKu3HL

3.1

XUMHS U KU3Hb

https://www.yaklass.ru/p/hi

mija/11-klass/khimiia-i-
zhizn-7285128

3.2

Pemrenue 3a1a4 v ynpaxHeHU I 3 0 0
38691

Y‘-Ie6HO-M€TO,ZII/I‘I€CKOG obOecreyeHne 06pa30BaT€J'IBHOFO Imponccca

OO0s3aTebHBIC y‘IG6HLI€ MaTcpualibl 4JI1 YUCHHUKA

Xumus, 10 kmace INabpuensu O.C., OctpoymoB WN.I'., Cnagko C.A. Xumus, 11

kiacc [abpuensa O.C., OctpoymoB WU.T"., Cnankos C.A.

MGTOI[I/I‘-IGCKI/IC MaTCpualibl AJIA YIUTCIIA

O.C.I'abpuensu, U.I'. OctpoymoB Hactonphas kaura yaurtens xumun, 10, 11

KJIaCChbI

[Mudbpossie 00pa3oBaTENbHBIC PECYPCHI U PECYPCHI CETH UHTEPHET

https://resh.edu.ru/subject/lesson/6149/conspect/170387/, https://www.yaklass.ru/p/himija/11-

klass/khimiia-i-zhizn-7285128, https://resh.edu.ru/subject/lesson/4960/conspect/151373/,

https://multiurok.ru/files/khimiia-i-zdorove-vitaminy-gormony-lekarstva.html u ap.

29

https://catalog.prosv.ru/item/
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