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HOACHUTEJIBHASA 3AIINCKA
[Iporpamma 1mo XuMHuu Ha YpOBHE CpesiHETo o01ero oopazoBanus pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Deneparumny, TpeOoBaHUH K pe3yJbTaTaM 0CBOCHHUS (penepaibHOM 00pa30BaTeIbHON MPOrpaMMBbl
cpenuero obmiero oopazoanus (OOII COO), npeacrasnenHbx B OenepaibHOM TOCYAapCTBEHHOM
obpazoBatenbHoM cTaaapte COO, ¢ yuérom Konnenmmu npenosaBanus yaeOHOTo mpeameTa
«XuMusi» B 00pazoBaTelbHbIX opranuszanusax Poccuiickoit @enepannu, peaanu3yomux OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMbI, U OCHOBHBIX MOJ0XKEHUN «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit ®enepaunn Ha nepuor a0 2025 roga» (Pacnopsxenue [IpaButenscta PO ot 29.05.
2015 Ne 996 - p.).
OcHOBY MOJIX0/I0B K pa3zpaboTKe MpOorpaMMbl IO XUMUH, K ONpPEJIeICHHUI0 00IIel cTpaTerun
oOydeHus, BOCIUTAHMSI U Pa3BUTHsI 00y4YalOUIMXCs CPEJCTBAMU yU4EeOHOTro npeaMeTa « XuMush) s
10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIN KoHIENTyadbHbIe nonoxeHns PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJICH, COePKAHUS, PE3yAbTAaTOB O0yUEHUS U TPEOOBAaHUI K YPOBHIO
NOJTOTOBKHU BBIITYCKHUKOB.
XuMudeckoe 00pa3oBaHue, MOJy4aeMoe BbITyCKHUKaMU 0011eo0pa3zoBaTelbHON OpraHu3alu,
SABJISIETCSI HEOTHEMIIEMOM YacThIO X 00pa30BaHHOCTU. OHO CIYKUT 3aBEPIIAIOIINM 3TAIlOM
peanM3alyy Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYLIUX
IEJIOCTHOU CUCTEME XUMHUYECKOT0 00pa3oBaHus. DTH IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB
IpUpOJIbl, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYphl YEIOBEKA, a TAKXKE IKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 3/I0pPOBbIO M MPUPOHON cpefie. Peannsyercs xumudeckoe
o0pa3zoBaHue 00yJarOIIUXCS HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus CpeICTBAMHI y4eOHOTO
npeaMera «XUMHUs», COJIEpKaHUE U MOCTPOEHUE KOTOPOro ONPEIEICHBI B IPOrpaMMe 110 XUMUHU €
yu€ToM crieliu(PUKY HAyKU XUMUH, €€ 3HAUCHHsI B TIO3HAHUH MPUPOJIbI U B MaTEPUAIBHON KU3HU
o011ecTBa, a Takxke ¢ y4€ToM OOIIMX IIeNieil U MPUHIIUIIOB, XapaKTEePU3YIOLINX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpesiHero ooiero oopasoanus B Poccuiickoit deneparumu.
XUMHUS KaK 3JIEMEHT CUCTEMbI €ECTECTBEHHBIX HAyK UTpaeT 0coOyro poJib B COBPEMEHHOW ITUBHU -
JU3aIMH, B CO3JaHUN HOBOM 0a3bl MaTepuanbHON KyabTypbl. OHa BHOCUT CBOH BKJIaJ B (JOPMHPO-
BaHHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE IIEIOCTHOTO MPEICTaBICHUS 00 OKpYyKa-
IOILEM MUpE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (POpMHUPYETCS B XMMHU HA OCHOBE
MOHUMAHMSI BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, HX CBOMCTBAMH M BO3MOKHBIMH 00JaCTAMH IPUMEHEHHUS.
TecHO B3aMMOJENCTBYSI C IPYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHUS CTaja HEOThEMIIEMON YaCThIO
MUPOBOH KYJIbTYpPbI, HEOOXOAUMBIM YCIIOBUEM YCIEIIHOTO TPY/Ja U dKU3HH KaXKJIOT0 YjeHa
obmiectBa. CoBpeMeHHass XUMUS KaK HayKa CO3UIaTeNIbHasl, KaK HayKa BBICOKUX TEXHOJIOT U
HaIpaBJieHA Ha pelEHUE rI00albHBIX IPOOJIEM YCTOWYMBOIO pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKON, TUIIEBOM, IKOJIOTHYECKON 0€30MMacCHOCTH U OXPaHbl 3/I0POBBSI.
B cootBeTcTBUM ¢ 00LIUMU LENSIMU U IPUHIIMIIAME CpeIHET0 o01ero o0pa3oBaHus coiep KaHue
npeameta «Xumusi» (10—11 kmaccel, 6a30BbIi ypOBEHb H3YUCHHS) OPUCHTHPOBAHO TIPEUMY -
IIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00YYaIOIIUXCsl, HEOOXO0IUMYIO UM JIJIsi BEIPaOOTKU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOUEHUS B KU3Hb COLMYMA, TPOJOJIKEHUS
o0Opa30BaHus B Pa3IMYHBIX 00JIaCTsIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.
CocTtaBnsonuMy rpeameTa « XUMHs» SBISIOTCS 0a30Bble Kypchl — « OpraHuyeckasi XumMus» U
«O01as 1 HeopraHuYeckas XMMUs», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAYKH: CUCTEMA 3HAHUHN MO0 HEOPTraHUYECKON XUMUH (C BKIIFOUCHHEM 3HAHUH U3
oOuieit XuMum) 1 opraHnyeckoil xumuu. @OopMUpOBaHUE JAHHOM CUCTEMBI 3HAHUH MPU U3YUEHUH
npeaMera 00ecreurnBaeT BO3SMOXKHOCTh PACCMOTPEHHS BCEIO MHOI000pasusl BEIIECTB HA OCHOBE
OOIIMX TTOHSTHH, 3aKOHOB U TEOPHI XUMHH.
CrtpykTypa conepxkaHus KypcoB — «Opranndeckast XuMus» u «OO0I11asi 1 HeOpraHudeckas XUMUsI»
chopMUpOBaHa B MporpaMMe o XMMHUHU Ha OCHOBE CUCTEMHOTI'0 MOAX0/1a K U3y4EHUI0 Y4EeOHOTO



MaTtepHaia u 00ycIOBJIEHA HCTOPUYECKA 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUM HA ONpeIeIEHHBIX
TEOpeTHUECKUX YpoBH:X. Tak, B Kypce OpraHnyecKoi XMMHMH BELIECTBA PACCMaTPUBAIOTCS Ha
YPOBHE KJIaCCUUECKOI TEOPUHU CTPOEHUSI OPIraHNYECKUX COEJMHEHUH, a TAK)KE Ha YPOBHE
CTEPEOXUMHMUYECKHUX U 3JIEKTPOHHBIX MPEJCTABICHUN O CTPOCHHUH BellecTB. CBeeHHs 00
M3Y4aeMbIX B Kypce BEUIECTBaX JAIOTCSA B Pa3BUTUH — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX
OMOJIOTHYECKH aKTHBHBIX COeTMHEHUH. B Kypce oprannueckoit XMMUM NOTy4YaroT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 0011IeTr0 00pa30BaHMs TIEpBOHAYAIBHBIC TTPEACTABICHUS O
XUMHUUYECKOU CBA3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, 0 XUMUYECKON peaKIIHH.

[Tox HOBBIM YTJIOM 3peHHUSI B IPEAMETE «XUMHSI» 0a30BOTO YPOBHS pacCMaTPUBAETCS U3YUCHHBIN
Ha YpOBHE OCHOBHOT'O 00IIIero 00pa30BaHUs TEOPETUYECKUI MaTepHall U (PaKTOIOTHUECKUE
CBEJICHMSI O BElIeCTBaX U XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mmast u
HeopraHuyeckasi XuMuUs» 00ydaroluMcs MPeJ0CTaBISETC BOBMOKHOCTh OCO3HATh 3HAYEHNE
NEPUOANYECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METOAO0IOT NYECKUX O3, INTYOKE MOHATh
HUCTOPUYECKOE M3MEHEHUE (PYHKITUI 3TOT0 3aKOHA — 0T 00001maromell 10 00BICHSIIONICH U
MIPOTHO3UP YIOLLIEH.

Ennnas cucrema 3HaHMN 0 BaKHEHIINX BELIECTBAX, X COCTaBE, CTPOECHUH, CBOMCTBAaX U NPUMeE-
HEHHUH, & TAKKE O XUMUYECKUX PEAKIMIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS TOTIOJ -
Hsercs B Kypeax 10 u 11 xnaccoB anemenTaMu CoAepKaHnsl, IMEIOIUMU KYJIbTYPOJIOTHUYECKUN U
NPUKIAJAHON Xapakrep. DTH 3HaHUs CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3H XUMUU C IPYTUMHU
HayKaMU, pacCKpbIBAIOT €€ pojib B [I03HABATEIBHOMN U NMPAKTHUECKOM J1€ATEIbHOCTH YEJI0BEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHUsI K IPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MIPAKTHYECKUX
MPWIOKEHU M XUMHUU, TIOMOTaIOT BBITYCKHUKY OPUEHTUPOBATHCSA B OOIIECTBEHHO U JINYHOCTHO
3HaYUMBIX MIPOOJIEMAX, CBA3AHHBIX C XUMUEH, KPUTUYECKU OCMBICIUBATH HH(OPMALIHMIO U
MPUMEHSTH €€ JJIs OTIOJIHEHUS 3HAHUM, PeLIeHNUS WHTEIJIEKTYalbHbIX U AKCIIEPUMEHTAIbHBIX
MCCIIeZI0BATENIbCKUX 3a1a4. B nenom conepkanue yueOHOro nmpeamera «XUMHs» JaHHOTO YPOBHS
M3Y4YEeHUS OPUEHTHPOBAHO Ha (pOpMUpPOBaHUE Yy 00yUaAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIs
MOHUMAaHUS PUIIOCOPCKUX HJIEH, TAKUX KaK: MaTepHaJIbHOE €IMHCTBO HEOPTaHUYECKOI0 U
OpPTaHUYECKOTO MHpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHUEM,
MI03HABAEMOCTb IPUPOJHBIX SBJIEHUIN IyTEM IKCIIEPUMEHTA U PELIEHUS IPOTUBOPEUNI MEXKIY
HOBBIMHU (DaKTaMH U TEOPETUYECKUMU MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMHH B PEIICHUU
AKOJIOTMYECKUX MPOOIIeM, a Takxke MpobaeM cOepexeHHs] IHEPreTHUECKUX PECYPCOB, ChIPbS,
CO3/1aHUsI HOBBIX TEXHOJIOIMH U MATEpUAJIOB.

B mutane perenus 3a1a4 BOCIUTAHUS, PA3BUTHS U COUATIA3ALNUN 00yUYaIOIINXCS TPUHITHIE
IpOrpamMMoi MO XUMHUU MOAXO/IbI K OIPEJIEJIEHUIO COJIEpKaHUsl U TOCTPOCHUS IIpeMeTa
npeaycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAIBHBIX YUE€OHbBIX JEHCTBUM, UMEIOINX 6a30Boe
3HaYEHHE JJIS1 PA3IMYHBIX BUJIOB IEATEIbHOCTH: pelIeHHs Ipo0JieM, TONCKa, aHaiau3a U 00paboTKU
nH(pOopMalK, HEOOXOIUMBIX JUI IPUOOPETEHHSI OIbITa MPAKTUYECKON U HUCCIIEA0BATENbCKON
JESITeIbHOCTH, 3aHUMAIOLICH BaKHOE MECTO B IIO3HAHUU XUMHUHU.

B npakrtuke npenogaBaHus XMMHU Kak Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak U Ha
YPOBHE CpeiHero oo1ero 00pa3oBaHus, IPU OMPEIEICHUH COAEPKATETbHON XapaKTePUCTUKH
Heneu n3yyeHus npeaMera HanpaBiIeHUEM EPBOCTENEHHON 3HAYMMOCTH TPAIUIUOHHO IPU3HAETCS
(dbopMUpOBaHHE OCHOB XUMHYECKON HAYKH KaK 00JJACTH COBPEMEHHOT'O €CTECTBO3HAHMS,
MIPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJbTypsl. C
METOIUYECKON TOUKHM 3pEHUS TaKOM MOIXO K ONPEAEICHUIO LieJIel U3yUeHNUs ITPEIMETa SBIIAETCA
BIIOJIHE OTPAB/IaHHBIM.

CornacHo TaHHOM TOYKe 3pEHMs IIIaBHBIMH LIETISIMU U3YUYEHHS TpeaMeTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 xi1.) sBAsIIOTCSA:

(dbopMHpOBaHHE CHCTEMbBI XUMUUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTABIISIIOIICH €CTEeCTBEHHO-
HAy4YHOM KapTUHBI MUPA, B OCHOBE KOTOPOH JieXKaT KIIOUYEBbIC MOHATUS, (PyHAaMEHTaIbHbIE 3aKOHBI
Y TEOPUU XUMHH, OCBOECHHUE SI3bIKa HAYKH, YCBOCHHE U IOHUMaHUE CYIIHOCTH JJOCTYMHBIX



00001IeHI T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UICTOPUEH UX Pa3BUTHUS U
CTaHOBJICHUS;

(dbopMUpoBaHHEe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOaX MO3HAHUS BEIECTB U XUMUYECKUX
peakiuii, HCOOXOIUMBIX JJIsI MPUOOPETCHHUST YMEHU OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHUYECKUX SBJICHUH, IMCIOIINX MECTO B MPUPOJIC, B MPAKTHIECKON U TIOBCETHEBHOM JKH3HM;
pa3BUTHE YMEHHI U CITOCOOOB JIESITEIIbHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U O0bsICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOIIIOICHUEM TTpaBml 0€30MacHOro oOpaIieHus ¢ BeIECTBAMHU.
Hapsay ¢ atuMm, conepkareibHas XapaKTepUCTUKA TSJICH 1 3a/1a4 M3YYCHHUS MIPEIMETa B
MPOrpaMMe 10 XUMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPUOPUTETAMU B
CUCTeMe cpefiHero o01iero oopasoBanus. CerogaHs B MpenoJaBaHUU XUMHH B OOJIbIIIECH CTEICHU
OTIAETCs MPEIOYTEHUE PAKTUIECKOM KOMITOHEHTE COIepKaHusi 00y4eHHsI, OPUSHTUPOBAHHOM Ha
MOJIFOTOBKY BBINTYCKHUKA 00I1c00pa30BaTEIbHON OpraHU3alliH, BIIaJICIOIIET0 He HAOOPOM 3HAHMIA,
a QYHKITMOHAJIBHOM IPAMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHUSIMU aKTHUBHOTO ITOTyYCHUS
3HAaHWW U PUMEHEHUSI UX B PEATLHOM JKU3HU JIJISl PEIICHUS IPAKTHYECKUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TIpU H3yYeHUH TIpenaMeTa «XUMUS» TOMUHHAPYIOIIEe 3HAYSHHE MPUOOPETAIOT TaKne
LeJI U 33]1a41, KaK:

ajanranus 00y4arImnxcs K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIETrOcs MUpa, popMupoBanue
MHTEJUIEKTYIBHO Pa3BUTOMN JIMIHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTRY,
CaMOCTOSTEIILHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIHSIX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

(dbopMupoBaHue y 00y4aromuXCsl KIFOYEBbIX HABBIKOB (KIIOYEBBIX KOMIETEHIINMN ), IMEIOIINX
YHHUBEPCaJIbHOE 3HAUYCHUE IS PA3TTUYHBIX BUIOB JEATEIBHOCTH: PEIICHUS TPOOieM, TIOHCKa,
aHanu3a u 00paboTku HHPOPMAIINH, HEOOXOIUMBIX JJI MPUOOPETEHHS OMBITA JIEATEILHOCTH,
KOTOpasi 3aHUMAaeT BAXHOE MECTO B TIO3HAHUHM XUMHUH, & TAKXKE JUISI OLICHKH C TIO3HITHIA
AKOJIOTMYECKON OE€30MMacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA
OpraHM3M YeJIOBeKa U MPHUPOIHYIO CPENIY;

pa3BHUTHE TTO3HABATEIHLHBIX HHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aroIuXcsi: CHOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETAaTh HOBBIE 3HAHUS IO XUMUU B
COOTBETCTBUU C )KM3HECHHBIMHU MOTPEOHOCTSMH, UCIIOJIB30BATh COBPEMEHHBIC NH(POPMAITUOHHBIE
TEXHOJIOTUH JIJIsl IOUCKA ¥ aHalIn3a Y4eOHOH 1 HAYYHO-TTONYISIPHON WH(DOpPMAIIN XUMUYECKOTO
COJICPIKaHUS

(hopMHPOBaHKE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATUBHOTO U JIOTHYECKOT'O MBIIILJICHUS,
HAOJI0IATETHHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPhIE 0COOEHHO HEOOXOMUMBI, B YACTHOCTH,
MIpY IJIAHUPOBAHUU U TIPOBEJICHUU XUMHUYECKOTO IKCIIEPUMEHTA;

BOCHHTAHUE Yy 00y4aromuxcs yoek IEHHOCTH B T'YMaHUCTHUECKON HAMPaBICHHOCTH XUMHUH, €&
BaYXHOW POJIM B PEUICHUU II100aNTBHBIX MPOOJIEM PalIMOHATBHOTO MPUPOIOTIOIB30BaAHUS,
TIOTIOTHEHUS SHEPTETHYECKUX PECYPCOB U COXPAHEHUS TIPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOTO OTHOIICHHSI K TIPUPOJIE U CBOEMY 3/I0POBbBIO, a TAK)KE IPHUOOPETCHHUS
OTIBITa UCTIOIB30BAHUS MOJYUCHHBIX 3HAHUH 711 IPUHSTHUS TPAMOTHBIX PEIICHUN B CUTYaIHSIX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMHU.

B yue6HOM mane cpeHero oomero oopa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHSI BXOJIUT B
COCTaB MpeAMETHOM 001acTi «ECTeCTBEHHO-HAYYIHBIE TIPEIMETHIY.

OO1ee 9rcito 4acoB, OTBEIEHHBIX I U3YUCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHET0 00IIero
oOpa3zoBaHusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 gaca
(1 yac B Henemnto0).

COIAEPKAHUE OBYUYEHUA

10 KUIIACC

OPI'AHUYECKAS XUMUA
TeopeTnyeckrie OCHOBBI OPraHMYECKON XUMUHU



[Ipenmer opraHn4YeCKOW XUMUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

B IIOJIYYEHUH HOBBIX BEUIECTB U MATEPUAJIOB. T€OpHUs CTPOEHUS OPraHMYECKUX COEIMHEHUN A.

M. BytiiepoBa, €€ ocHOBHBIE 110J105KeHUsI. CTPYKTYpHBIE POPMYIIbl OPraHUYECKUX BEIIECTB.
I'omonorus, nzomepus. XuMu4eckasi CBA3b B OPraHUYECKUX COCTMHEHUAX — OJJMHAPHBIE U KPaTHBIC
CBA3H.

[Ipencrasnenue o K1accu(ukanuy opraHndeckux BemecTs. HoMeHkIaTypa opraHmyecKkux
COEIMHEHUH (CUCTEMAaTUYECKas) M TPUBHUAJIbHBIE Ha3BaHUS BAXKHEMIIMX NPEICTaBUTENEH KIIacCOB
OpPraHNYECKHUX BEILIECTB.

OKClepUMEHTAIbHbIE METOJIbI M3YYEHHUS BEIIECTB U MX MPEBPALIEHUN | 03HAKOMJIEHHE C 00pa3namMu
OpraHMYEeCKMX BELIECTB U MaTEpPUAIaMU Ha UX OCHOBE, MOZCIIMPOBAHUE MOJIEKYJI OPraHUYECKUX
BEIIECTB, HAOIIOIEHNE 1 OMMCAHNE AEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPTaHUIECKUX
BEIIECTB IPU HAarpeBaHuH (IU1aBlieHHEe, OOYTIIMBaHUE U TOPEHHUE).

YraeBoaopoisl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psAl. MeTaH 1 3TaH — MpOCTEUIINE NPEACTABUTENN
QJIKAaHOB: (PM3UYECKHE U XUMUYECKHE CBOMCTBA (PEeaKIMK 3aMEIICHNS U TOPEHNUS ), HAXO0XKICHHUE B
IPUPOJIE, TIOJyUYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI Psl. DTUJIEH U NIPONUJIEH — POCTEUIINE
MIPEICTAaBUTEIN AJIKEHOB: (PU3NYECKUE M XUMHUYECKHE CBOICTBA (peaKIK T'UAPUPOBaHUS,
raJIor€HUPOBaHMs, TUAPATALIUHU, OKUCIEHUS U IOJIMMEPHU3ALIUN), TOTyUYEHUE U IPUMEHEHHE.
Ankanuensl: OyraaueH-1,3 u metunoyraauen-1,3: cTpoeHre, BAKHEWIITNE XUMHUECKHE CBOHCTBA
(peakuust monuMepu3anun). [lonydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOSHUSI, TOMOJIOTUYECKUH psiA. AL[ETHIIEH — IPOCTEHIITNI
MpeICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKUE U XUMUYECKHE CBOICTBA (peakuuu
TUIPUPOBAHUS, TAIOT€HUPOBAHUS, THAPATALMU, TOPEHHS ), IO YY€HHUE U IPUMEHEHHE.

Apensl. benzoun: cocras, cTpoeHue, GuU3NUECKHe U XUMUYECKHE CBOMCTBA (peakiuu
raJIoreHUpOBaHMsI U HUTPOBaHMS ), TOJTy4EHUE U IpUMEHEHUE. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue cOUCMea (peakyuu 2ai02eHUposans U HUMpOBAHUsl), NoIy4eHue u
npumenerue. TOKCHYHOCTh apeHOB. [ 'eHeTHUEeCKas CBSA3b MEXKY YII€BOJOPOAAMH,
MIPUHAUIEKALIUMU K PA3JIMYHBIM KIaCCaAM.

[TpupoaHbie HICTOYHUKH YTII€BOA0pOA0B. [IprpoHelii ra3 u monyTHbie HeTsHBIE ra3bl. HedTs 1 eé
npoucxoxaeHue. Crnocoosl nepepaboTKu HeTH: eperoHKa, KPEKUHT (TepMUYECKUH,
KaTaauTuueckuii), nuponus. [lpoaykrsl nepepaboTku HEPTH, UX TPUMEHEHHUE B TPOMBIIIIICHHOCTH
U B ObITy. KaMeHHBIH yrosib U MPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHbIE METOJIbI M3YYEHHUs BEIECTB U UX MPEBPALIEHUN | 03HAKOMJIEHHE C 00pa3LamMu
I1acTMacc, KaydyKkoB U pe3uHsbl, kouiekuun «Hedtb» u «Yronaey», MoienupoBaHue MOJIEKYJ
YIJIEBOOPOJIOB U FaJOr€HONPOU3BOAHBIX, IPOBEACHNE IPAKTUYECKON PaOOThI: MOITYyYEHHUE ITUIICHA
Y U3Y4YEHUE €ro CBOWCTB.

PacuérHble 3anayn.

Bbruncnenus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIUYECTBA UCXOJHOTO
BEIIECTBA WIN NPOAYKTA PEAaKLIUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB WM MPOJYKTOB PEAKIIIH).

Kucnoponconep:xamune opraHudecKue Coe JUHEHUS

[IpenenbHble OAHOATOMHBIE COUPTHI. METAHOI U 3TAHOJI: CTPOEHUE, PU3NYECKHUE U XUMUYECKHE
CBOICTBa (peakl Uy C AKTUBHBIMU METAJIJIaMH, FaJOr€HOBOJOPOAAMH, TOPEHUE), TPUMEHEHHE.
Bonopoansie cB3u MEXAY MOJIEKYJIaMU CIIUPTOB. JleliCcTBHME METaHOJIa ¥ ATAHOJIA HA OPTaHU3M
YEJI0BEKa.

MHoroaToMHbI€ CIUPTHI. DTUIEHTIIMKOIb U INIULEPUH: CTPOEHUE, GU3NYECKUE U XUMUYECKUE
CBOICTBA (B3aUMOJICHCTBHE CO LIEIOYHBIMU METAJUIAMH, KAUE€CTBEHHAsI pEaKLIsl HA MHOTOAaTOMHBIE
cnupThl). JleiicTBUe Ha OpraHu3M yenoBeka. [[puMeHeHne runepruHa U 3TUIEHTIIUKOIIS.

deHo: cTpoeHUE MOJIEKYJIIbI, PU3nYecKue U XuMudeckue cBoiictBa. TokcuyHOCTh (peHoa.
[Tpumenenue ¢enona.




Anpaerunbl u kemonst. DopmManbAaerul, aleTaabIerua: CTpoeHNue, (GU3NIECKUE U XUMHUUECKUE
CBOICTBa (peaKkUy OKUCIICHHS 1 BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIIMH), TOJyYeHUE U
IPUMEHEHUE.

OHOOCHOBHBIE TIPeIeIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KUCJIOTHI: CTPOCHHUE,
(dbu3nUecKre U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE IS KJlacca KUCIOT, peaKIlus
sTepuduKaIum), moydeHue u npuMmeHeHne. CTeapuHoBas U OJIEMHOBAsI KUCIOTHI KaK
MPEJICTABUTEIH BBICIITUX KapOOHOBBIX KUCIIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JEHCTBUE.

CnoxxHbIe 3(pUpBI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxHbIX 3¢upoB. JKuphl.
I'mpaponus xxupos. [Ipumenenue xupoB. bruosiornyeckas posb )KUPOB.

VYrneBoapl: cocTaB, KiaccupuKaIus yrieBo10B (MOHO-, IU- U Morcaxapuibl). [moko3a —
MPOCTEHUIINIT MOHOCAXapHUa: OCOOEHHOCTH CTPOCHUS MOJICKYJIbI, PU3HYECKUE U XUMUUICCKHE
cBoicTBa (B3aumozeiicTue ¢ ruapokcuaom meau(ll), okucienne aMMuaqHbBIM PaCTBOPOM OKCHA
cepeopa(l), BoccTaHoBIIeHHE, OPOKEHHE TITFOKO3bI), HAXO0X/ICHUE B IPUPOJIC, TPUMEHEHNE,
ouonorudeckas posb. DorocuHTe3. DpyKTO3a KaK N30MEDP TIIFOKO3BI.

Kpaxman u nemoino3a kak npupoaHbie noaumepsl. CTpoeHHe KpaxMalia U HEJUTFOJI03BbL.
duznyeckrue 1 XMMUYECKHUE CBOMCTBA KpaxMaia (THIPONIN3, KaYeCTBEHHAs PEeaKIHsl C HOJA0M).
OKCIEPUMEHTATbHBIC METO/Ibl M3YUYCHHUS BEIIECTB U UX MPEBPAILCHU : TPOBECHUE, HAOIIOICHUE U
ONMCAHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIIUU OJJHOATOMHBIX
cnupToB (okucieHue aTanona okcuaom meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE
riunepuna ¢ ruapokcugoMm Meau(1Il)), anpaerunos (OKUcIeHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapoxcunom menu(Il), B3aumoaeiicTBie Kpaxmasia ¢ HOJOM), IPOBEIACHHUE
MPaKTUYECKOM pabOThI: CBOMCTBA PacTBOPA YKCYCHOU KUCIIOTHI.

PacuérHble 3a/1aun.

Brruricnenus mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOTUYECTBA UCXOHOTO
BEII[ECTBA WJIH MPOYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO U3 UCXOHBIX
BEILIECTB WJIH MPOJTYKTOB PEAKIINH).

AzoTcoaepKalie OpraHn4YeCcKre COeUMHECHMUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbBIE OpraHnyecKkue coeqnHeHns . Oru3nueckne 1 XUMHUUECKHe
CBOMCTBAa aMMHOKHUCJIOT (Ha MpuMepe IiuinHa). buonoruueckoe 3HaueHre aMUHOKHUCIIOT.
Ilentunel.

benku kak npupoiHbIE BBICOKOMOJIEKYIApHbIE coeAuHEHMs. [lepBruYHas, BTOpu4Hasi U TPETUYHAS
CTpYKTypa 0elkoB. XUMHUYECKHUE CBOMCTBA OCIIKOB: TUAPOIIN3, IEHATYpaIlUsl, KAYeCTBEHHBIC
peakiuu Ha OeKy.

DKCIepuMEeHTAIbHbIE METOJIbI M3YYEHHUS BEIIECTB U MX MPEBPAIllEHUH : HAOII0JeHUE U OTTUCaHUE
JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATYypalus OEIKOB MPU HArpEeBAaHUU, [[BETHBIC PEAKLIUU OEIIKOB.
BricokomonekysspHbIE COETUHEHUS

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHU: MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, CTETICHb NOJMMEpU3aUU, CPENHSA MOJIEKYIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIUMEpU3alusl U MOJIMKOHACHCALUS.
OKCIEPUMEHTATBHBIC METO/Ibl M3YUCHHUS BEIIECTB U UX MPEBPAICHUN : 03HAKOMJICHHE C 00pa3iaMmu
MPUPOJHBIX U UICKYCCTBEHHBIX BOJIOKOH, IUTACTMACC, KAYYYKOB.

MenpeIMETHBIE CBSI3H.

Peanuzanus MexnpeMeTHBIX CBsI3eM NpU U3Y4eHUU opraHnyeckoi xumuu B 10 kacce
OCYIIIECTBIISIETCS YePe3 UCTIOTb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
TOHATHUH, SIBJISIIOIIMNXCS CUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.
OO0mIre ecTeCTBEHHO-HAYYHbBIC MMOHSATHS: SIBJICHUE, HAYIHBIM (paKT, TUTIOTE3a, 3aKOH, TEOPUS,
aHaJIU3, CHHTE3, KJIacCU(UKaIKs, IEPUOIUIHOCTb, HAOII0ICHNE, U3MEPEHUE, SKCTICPUMEHT,
MO/JICTTUPOBAHHUE.




dusnka: MaTepusi, JHEPIHsl, Macca, aTOM, AIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKU I YPOBEHbD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, PU3MUECKHE BETMUUHBI U €UHUIIBI UX
U3MEpPEHUs.

buonorus: knetka, opranusm, 6unocdepa, 0OMEH BEIIECTB B OpraHu3me, (POTOCUHTES,
OMOJIOrMYECKH aKTUBHBIE BellecTBa (OENKH, YIIIeBOAbI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHbIE TOPOIbI, MTOJIE3HbIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.
TexHo0THs: MUIIEBBIE TPOAYKTHI, OCHOBBI PALIMOHAIBFHOI'O MUTAHUS, MOIOIINE CPEJCTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE TIpenapaThl, MaTepUaNbl U3 HCKYCCTBEHHBIX U CHHTETUICCKHUX
BOJIOKOH.

11 KUIIACC

OBIIIASA N HEOPTAHNYECKAS XUMUA

TeopeTnyeckne 0CHOBBI XUMUHU

XUMUYECKUH 2JIeMEHT. AToM. SIIpo aTomMa, U30TOTBL. DIEKTPOHHAS 000JI0YKa. DHEPTeTHUECKHE
YPOBHH, IOIYPOBHH. ATOMHBIE OpOUTAaNH, S-, P-, d- amemMeHTbl. OCOOEHHOCTH pachpeIeIeHus
AJIEKTPOHOB 10 OPOUTANIAM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS
KOH(pUTYypaIus aTOMOB.

Ilepnonnueckuii 3axoH u [lepunonnueckas cucreMa xumnudeckux diuemMeHnToB /. M. Menneneesa.
Cs13p nepuoauueckoro 3akoHa u [lepnoanyueckoil cuCTEMbl XMMHUYECKUX J1eMEHTOB /1.

N. MeHnneneeBa ¢ COBpEMEHHON TEOPHUEI CTPOEHUSI aTOMOB. 3aKOHOM EPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX U CIOXHBIX BEIIECTB IO IPyIIaM U
nepuojiaM. 3HaueHue MepruoaUIeCcKOro 3aKOHA B Pa3BUTUU HAYKU.

Crtpoenue BemiecTBa. XUMHUYECKas CBs3b. BUIbI XUMUUECKOH CBsA3U (KOBaJICHTHAsI HEMOJISIpHAS U
MOJIIpHAsl, MOHHAs, MeTaJIn4yeckas). MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM XUMHUECKOU CBA3U
(oOMeHHBIN U JOHOPHO-aKIENITOPHBIN). BomoponHas cBs3b. BaaeHTHOCTS.
OnexTpooTpuuaTenbHocTb. CTeneHb OKUCaeHUs . IOHbI: KAaTHOHBI M AHUOHBI.

BemecTBa MONEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSHCTBA COCTaBA BEIIECTBA.
Tunel KPUCTAININYECKUX PEMIETOK. 3ABUCUMOCTH CBOWCTBA BELIECTB OT THUIA KPUCTAUIMYECKON
PELIETKU.

ITonsTHe 0 AUcepCHBIX cUcTEMax. MICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 1011 BELECTBa
B pacTBOpeE.

Knaccudukanus Heoprannyeckux coequHeHnil. HomeHkaTypa HeopraHu4ecKux BelecTB.
I'eneTnyeckas cBsi3b HEOPraHUYECKUX BEIECTB, IPUHAJICKANIUX K PA3TTMYHBIM KJIACCAM.
Xumuuaeckas peaxus. Knaccuukams XMMUYeCKUX peaklnuii B HEOPTaHUIECKON U OpraHMYEeCKOM
XUMUU. 3aKOH COXPAaHEHHUS MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUHU [IPU
XUMUYECKHUX PEaKIMsIX.

CKOpoCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (pakTopoB. OOpaTuMble peakuu. X UMHUYECKOE
paBHOBecue. DaKTOPBHI, BIUAIOIIME HA COCTOSHUE XUMHUYECKOr0 paBHOBecHs. [I[puHumn

Jle llarense.

OnexTponuTrueckas auccoruanysi. CuiibHbIE U cliadbie 371eKTpoauThl. Cpeia BOJHBIX PACTBOPOB
BEILIECTB: KNACJAs, HEUTpalbHasl, IEI0YHAas.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH.

OKCIepUMEHTAIbHbIE METOJIbI M3YYEHHUs BEIIECTB U X MPEBPALIEHUN : IEMOHCTPALIUs Ta0JINIL
«Ilepnonnueckas cucrema xumuueckux aeMeHToB JI. . MenneneeBay», nsydeHue MoJeeu
KPUCTAJUIMYECKUX PELIETOK, HAOII0IeHre

Y ONKCaHUE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (pa3yioKeHUe MepoOKCHIa BOIOPOa B
IIPUCYTCTBUU KATAJIIU3aTOPA, ONPEAEICHHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBIO
YHHMBEPCAJIILHOTO MHIUKATOPa, PEaKIIUK HOHHOTO 0OMeHa), MPOBeACHNE MPAKTUIECKON pabOThI
«BnustHue pa3nuyuHbIX (GaKTOPOB HA CKOPOCTHh XUMHUUYECKOW PEAKITUI.

PacuérHble 3a1auu.




Pacué€Tel o ypaBHEHHAM XUMHYECKUAX PEAKIUIA, B TOM YUCJIE TEPMOXUMHUECKHE PACUETHI, PACUETHI
C UCIIOJIb30BAHUEM MOHATHS «MacCOBasi A0JS BEIIECTBAY.

Heoprannueckas xumus

Hewmerannel. [Tonoxenne HemeraiuioB B [lepuoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /1.

N. MenneneeBa u 0COOEHHOCTH CTPOSHUSI aTOMOB. DU3NUECKUE CBOMCTBA HEMETAJIIOB.
Annotponusi HEMETaIIOB (Ha MpUMEpPEe KUCIOpoaa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIUIOB (TaJIOT€HOB, Cephl, a30Ta, (pocdopa, yriepona u
KPEMHHUSI) U UX COCAMHEHUN (OKCUIOB, KUCIOPOICOACPIKALTUX KUCTOT, BOJAOPOIHBIX COCTUHEHUI).
[IprumeHeHne BaxHENIIIMX HEMETAJJIOB U UX COEIMHEHHUI.

Meramuisl. [lonoxenue MmetaiuioB B [lepuonnueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB /.

N. MenneneeBa. OcCOOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI09eK aTOMOB MeTa/lIoB. O01me
¢duznyeckue cBorcTBa MeTaoB. CIuIaBbl METAIOB. DIEKTPOXUMHUUECKUH psJl HANPSIKEHU I
METAJJIOB.

XUMHUUYECKHE CBOMCTBA BaXKHEUIITUX METAIUIOB (HATPUM, Kalluid, KaJIbIIUI, MAarHUM, aTFOMUHUMN,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUII.

O61ue crnoco6s! mosydeHus MeTajuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.
OKCIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB U UX NPEBPALIECHUN : N3yUYE€HHE KOJIJIEKIINU
«MeTaisl U CIUIaBb», 00pa3I[0B HEMETAJIIOB, PEIICHUE HKCIIEPUMEHTANIBHBIX 3a/1a4, HAOJII0ACHUE
Y OMHCaHue JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOACHCTBUE THAPOKCHUIA
TIOMUHUS C PACTBOPAMHU KHUCIIOT U LIEJI0YEH, KaueCTBEHHbIE pEeaKIMi Ha KATUOHBI METAIIJIOB).
Pacuérnrle 3a1aun.

Pacuétsl Macchl BelecTBa Wi 00bEMa ra3oB Mo U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WITH
00BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, PACYETHI Macchl (00bEMaA, KOJIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMU, €CITU OJTHO U3 BEIIECCTB UMEET MPUMECH.

XUMUS U )KU3Hb

Ponb xumuu B o0ecrie4eHI M SKOJIOTHIECKOM, SHEPTeTUIECKOM U MUIIEBON 0€301MacHOCTH, Pa3BUTHU
MeaUIUHEL. [ToHsATHE 0 HAyYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLIU.
[TpencraBnenus 06 00X HAYYHBIX MPUHIIUIAX TPOMBIILICHHOTO MOTYyYEeHUS BaKHEHIITNX
BEILIECTB.

UYenoBek B MUpE BELIECTB U MATEPHAJIOB: BAKHENIIIUE CTPOUTEIIBHBIE MATEPHUAIIBL,
KOHCTPYKIIMOHHBIE MaTE€pHUasbl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpUabl JJIs JIEKTPOHUKH,
HaHOMAaTepHuasbl, OpPraHUYECKUE U MUHEPATbHBIC YI0OpEHUS.

XuUMUS ¥ 3J0pOBbE YETOBEKA: MPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENApaToB, MpaBuia
0€30IMacHOTO UCTIOJIB30BaHMSI MPENAPaTOB OBITOBON XUMUU

B [IOBCETHEBHOM JKM3HHU.

MexnpeaAMETHBIE CBS3H.

Peanu3zanus MexXnpeIMETHBIX CBA3€H Npu N3YyUeHUH 00Iel 1 HeopraHuuecko xumMuu B 11 kimacce
OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MOHITHH, TaK U
NOHSTUH, SIBIISIOIINXCSI CACTEMHBIMU JJI1 OTAEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.
OO0111e ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHUsl, aHAIN3, CHHTE3,
Kiaccuukaiys, IepuoIMIHOCTh, HAOIIOACHUE, DKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHHUE,
SIBJICHUE.

dusnka: maTepus, SHEPTUsl, Macca, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOTI,
PaZMOaKTUBHOCTh, MOJIEKYJIA, YHEPTETUIECKUI YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHOE
COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BETMUMHBI U €TUHUIBI UX U3MEPEHUS, CKOPOCTh.

Bbuonorus: kneTka, opranusm, 3kocucteMa, orochepa, MaKpo- U MUKPO3JIEMEHThI, BUTAMUHBI,
0oOMEH BelIEeCTB B OpraHU3Me.

['eorpadust: MuHEpabl, TOPHBIE TIOPOIBI, MTOJIE3HBIE UCKOMIAEMBIE, TOTIIIUBO, PECYPCHI.
TexHOoNOorns: XMMUYECKast NPOMBIIIJIEHHOCTh, METAJLTYPIUsl, TPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaIoB, CEIbCKOXO035IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAS] TPOMBIIIIIEHHOCTb,




Q)apMaHeBTI/I‘ICCKaH IMPOMBINIJIICHHOCTb, IIPOU3BOACTBO KOCMCTUYCCKUX ITPCTIapaTOB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MATCPHAJIOB, 3JICKTPOHHAA IIPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'H.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA TPOT'PAMMBI 10 XUMHUHU HA
BA30OBOM YPOBHE CPEJHET'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS 00y4YaIONTUMUCS MTPOrPAMM
cpenHero oduiero oopa3zoBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U IIpeaMeTHbIM). HayuHo-
METOAUYECKON OCHOBOM ISl pa3pabOTKH MIIAHUPYEMBIX PE3YIbTATOB OCBOSHHS POTrpaMMm
cpeaHero o01iero oopazoBaHMs ABISETCS CUCTEMHO-ESTEIIbHOCTHBIN MOIXO.

B cooTBETCTBUM € CUCTEMHO-IEATEIBHOCTHBIM MOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIBTaTOB
OCBOEGHHUS MpeaMeTa «XUMUs» Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus BbIJCIEHbI CIEAYIOIINE
COCTaBJISIIOIINE:

0CO3HaHHE 00YUYAIOUTUMHCSA POCCUHCKON IPpaT1aHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEEIICHHUIO;

HaJIM4/e MOTUBALIMU K O0YUYEHHIO;

LieJIeHANpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUN JINYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH
Y UICTOPUYECKUX TpaJULIUKA 0a30BOI HAYKH XUMUU;

TOTOBHOCTb U CLIOCOOHOCTh 00YYarOIINXCs PYKOBOJICTBOBATHCS B CBOEH AESTENIBHOCTH LIEHHOCTHO -
CMBICIIOBBIMH YCTaHOBKaMHU, MIPUCYIIMMHU LIETIOCTHON CHCTEME XUMUYECKOr0 00pa30BaHus;
HaJIM4Ke MPaBOCO3HAHUS HKOJIOTUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LU U CTPOUTH
KU3HEHHBIE IUIaHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCS B €JUHCTBE YUEOHOH U
BOCIIUTATENIbHOM I€ATETbHOCTU B COOTBETCTBUH C T'YMAHUCTUYECKUMHU, COLTMOKYIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJI€aJlaMU POCCUICKOI0 TpaX/1aHCKOro 00IecTBa,
NPUHATHIMU B 00IIECTBE HOPMaMH U TIPaBUIIAMH MTOBEACHUS, CIIOCOOCTBYIOIUMH ITPOLIeccam
CaMOIIO3HaHHUs, CAMOPA3BUTHUS M HDABCTBEHHOI'O CTAHOBJICHUS IMYHOCTU OO0 YyUYaOIIUXCS.
JIMuHOCTHBIE PE3yAbTAaThl OCBOCHHUSI MpeAMeTa «XHUMHUS» OTPakKaroT CHOPMUPOBAHHOCTD OIbITA
MO3HABATEIHHON M MPAKTHYECKOH EATEIbHOCTH 00YUAIOUINXCS IO PeaTu3alii MPUHSITHIX B
o0IIecTBe IIEHHOCTEH, B TOM YHCJIE B YaCTHU:

1) rpaxxaaHCKOr0 BOCTIUTAHUS :

OCO3HaHHUs 00YYarOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHSI K 3aKOHY U
IIPABOIIOPSIIKY;

MIPEJICTABIEHUS O COLIMAJIbHBIX HOPMAX U MPaBUJIAX MEXJINYHOCTHBIX OTHOLLIEHUI B KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATEILHOCTH IPU CO3/IaHUU Y4€OHBIX IPOEKTOB, PELICHUN
y4eOHBIX U MO3HABATENIbHbIX 3aJay, BBINOJIHEHUN XUMUUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHMMATh U NPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHUKY U apTyMEHTHI APYTUX IpH
aHaJIM3€ pa3InYHbIX BUIOB y4eOHOI 1€ TEIbHOCTH;

2) naTpUOTUYECKOIO0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHMS K ICTOPUYECKOMY U HAYYHOMY HACJIEINIO OTEUYECTBEHHON XUMUU;
YBa)XKEHHSI K IPOLIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHUS TOTO, YTO TOCTHKEHUS HAYKU €CTh Pe3yJbTaT AJIUTENbHBIX HAOMIOACHUM, KPOIOTINBBIX
AKCIEPUMEHTANIbHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB;

MHTEpeca U N03HABATEIbHBIX MOTHBOB B MOJYYECHUH U TOCIIEIYIOIIEM aHaIn3e HH(POPMAIUH O
MIEPEIOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€UECTBEHHON XUMUH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCTIMTAHUSA

HPABCTBEHHOT'O CO3HAHHUS, STUYECKOIO MOBECHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSMU,

Y IPUHUMATh OCO3HAHHbBIE PELLIECHUS, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OILIEHUBATH CBOE MOBEJCHUE U TTOCTYIKU CBOUX TOBAPHUILEH C MO3UIIUN HPAaBCTBEHHBIX
Y TIPAaBOBBIX HOPM U OCO3HAHUE MOCJIECACTBUM 3TUX TOCTYIKOB;

4) popMuUpOBaHHUS KYJIBTYPHI 370POBbS:

MMOHUMAaHUsI [ICHHOCTEH 37J0pOBOTO U 0€30MacHOro 00pa3a KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U MICUXUIECKOMY 3/I0POBBIO;

coOJTI0IeHUS MPaBMIT 0€30MMacHOT0 OOpaIeHus ¢ BEeIIeCTBAMHU B OBITY, IOBCETHEBHOM KU3HU U B
TPYJAOBOU ACATEIBLHOCTH,;

MMOHUMAaHMUSI [ICHHOCTH MPaBWI HHIAUBUAYAJTbHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBE/ICHHUS B
CUTYaIUIX, YIPOKAIOIIHNX 3I0POBBIO U KU3HU JIOJCH;

OCO3HaHUS MOCJICACTBUN U HENMPHUATHS BPEIHBIX MPHUBBIUEK (YITOTPEOICHHS aaKOToJisl, HAPKOTHUKOB,
KypeHHus);

5) TpyZIOBOTO BOCIIUTAHMUS:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B YU€OHO-HUCCIIEI0BATEIBCKON JEATEIIbHOCTH, OOIIECTBEHHO
MOJIE3HOW, TBOPUECKOM U IPYTUX BUIAX ACATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4YacTHE B PEIICHUH MPAKTUUECKUX 3a/1a4 COLMAIbHOW HAMPABICHHOCTH (B
paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY U3YUYCHHIO TTPOECCUid pa3IuyHOTO POJia, B TOM YHCJIE HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yJbTaTaM TPyAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBHIYATBLHON TpaeKTOpUH 00pa3oBaHus, Oyaymien
npodeccuu u peann3auyu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB ¢ YYETOM JIMUHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) SKOJIOTHYECKOTO BOCTIUTAHMS ;

9KOJIOTHYECKH I11€JIECO00Pa3HOTO OTHOIIECHUS K IPUPO/JIE, KaK UICTOUHHUKY CYIIIECTBOBAHUS KU3HHU HA
3emie;

MMOHUMAaHMS TII00aJTLHOTO XapaKTepa dKOJIOTHISCKHUX MPOOIIeM, BIUSHUSA SKOHOMUYCCKHX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATILHOM CPEJIbL;

OCO3HaHUSI HEOOXOUMOCTH UCIIOIB30BAHUS JOCTKEHUN XUMUH JIJIsl PEIIEHUSI BOIIPOCOB
palMOHAIILHOTO MPUPOOTIOIb30BaAHUS;

AKTUBHOT'O HEIIPUATHUS JEUCTBUH, IPUHOCAIIUX BPE OKPYXKAIOLIEH IPUPOJIHON Cpee, YMEHUS
MIPOTHO3UPOBATH HEOJIATONPUATHBIC IKOJIOTUYECKHUE TTOCIICICTBYSI MPEANPUHUMACMBIX JEUCTBUHN U
MPEeA0TBPAIATh UX;

HaJU4HsI Pa3BUTOrO 3KOJOTMUYECKOTO MBIILICHHUS, SKOJIOTHYECKON KyJIbTYpbl, ONbITA AEATEIbHOCTH
9KOJIOTMYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMU B IMO3HABATEIBHOM,
KOMMYHHKATUBHOMN U COIMATILHOM MPAaKTHUKE, CTIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOSTh
uzaeoaorun xemohoouu;

7) IEHHOCTH HaYyYHOT'O TO3HAHMS:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOIIIECTBEHHON MPaKTHUKU;

MOHUMAaHMS CeIM(UKN XUMHUHU KaK HayKd, 0CO3HAHUS €€ posik B (JOPMHUPOBAHHUH PAIIMOHATIBEHOTO
Hay4YHOT'O MBIIIJICHUS, CO3/IaHUU LIETOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MUPE Kak O
€MHCTBE MIPUPOJIBI U YETIOBEKA, B IO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TTPOOIeM
COXpaHEHHs MPUPOJTHOTO PABHOBECHS;

yOe) IEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JIJIsi COBPEMEHHOM ITMBUJIN3AIINN: B €&
TYMaHUCTHUYECKOM HAIPaBICHHOCTH W BaXKHOU POJIM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOM
KYJbTYPBI, PEIICHUH TI100aJIbHBIX MPO0JIEeM YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTreTUUYECKOM, MUIIEBON U SKOJOTUUECKOM 0€30TIaCHOCTH, B Pa3BUTUH MEAUIIMHBI, 00eCTIeYeHUN
YCIIOBUM YCTICUTHOTO TPY/AA U SKOJIOTHUECKH KOM(POPTHOM KUZHH KaKJIOTO WieHa OOIIeCTBa;
€CTECTBEHHO-HAYYHOUM rpaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METO/I0B MO3HAHUS, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOTydyaeMble 3HAHUS ISl aHAIHM3a U
0OBSCHEHHS SIBIICHUI OKPYXKAIOIIET0 MUPA U MMPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUS J1eTIaTh



00OCHOBAaHHBIE 3aKITIOUYEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TAHHBIX C IETBI0
TIOJTy4eHHs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCTIONB30BaTh XUMUYECKHE 3HAHUS IS PEIICHUs IpodiieM B
peaTbHBIX KU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON AEATENFHOCTH,

TOTOBHOCTH U CIIOCOOHOCTHU K HEMIPEPHIBHOMY 00pa30BaHUIO H CAMOOOPa30BaHUIO, K AKTUBHOMY
MIOJTyYSHHIO HOBBIX 3HAHH 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMH MOTPEOHOCTIMH;
MHTEpeca K 0COOEHHOCTSIM TPy/a B pa3indHbIX cepax mpodhecCuoHaNbHON AeSITEIbHOCTH.

METAIIPEJIMETHBIE PE3YJbTATbI

MeTtanpenmMeTHbIe Pe3yJbTaThl OCBOCHUS yU4eOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC JUTsI (JOPMUPOBAHKSI MUPOBO33PEHUS 00YUAIOIIUXCS MEXTH CITUTUTMHAPHBIC
(MeXTpeAMETHBIE) 00IIeHAYYHBIE TTOHATHSI, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U
cnenu(uKy METOJOB TIO3HAHMSI, UCTIOJIh3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTRO,
SHEPTHUs, SBICHHUE, MPOLIECC, CUCTeMa, HayYHBIN (aKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, UCCIe0BaHNE, HAOMIOICHNEe, U3MEPEHHE, SKCTIEPUMEHT U JPYTHUe);
VHUBEPCAIbHBIC YUeOHbIE IeCcTBHS (IT03HABATEIbLHbBIC, KOMMYHUKATHBHBIE, PETyISTUBHBIC),
obecnieunBaromyie GopMupoBaHue HYHKIIMOHATEHOW IPAMOTHOCTH U COIIMAILHON KOMIICTCHITUH
00y4Jaronuxcs;

CIIOCOOHOCTH 00YYAIOIIUXCS UCIIOIB30BaTh OCBOCHHBIC MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECKUE
3HAHWS ¥ YHUBEPCAIbHBIC YIeOHBIC IEHCTBHUS B MO3HABATEILHON M COIMATIBLHOM MPaKTHKE.
MeTtanpeaMeTHbIe Pe3yIbTaThl OTPAKAIOT OBIAJACHUE YHUBEPCAIBHBIMU ydeOHBIMH
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETyJISTUBHBIMH JICUCTBHUIMHU.

Osnadenue yHUGEPCANbHBIMU YUEOHBIMU NO3ZHABAMEIbHOIMU OCHUCMBUAMU:

1) 6Ga30BbIC JIOTHYECKUE ICHCTBUS

CaMOCTOSTEIBHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH POOJIEMY, BCECTOPOHHE €€ pacCMaTPUBATh;
OTIPECIIATH SN ICATCILHOCTH, 3a1aBasi MapaMeTPhl U KPUTEPUU MX JOCTHKEHUS, COOTHOCUTD
PE3yNBTATHI IEATEILHOCTH C TIOCTABIICHHBIMHU IIEIISIMU;

WCTIOJIL30BATh MTPU OCBOSHUY 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIICHUS — BBIACISATH XapaKTepHbIC
MIPU3HAKU MTOHATUI M YCTaHABIMBATh MX B3aMMOCBSI3b, UCTIOJIb30BaTh COOTBETCTBYIOIIUE TOHSATHS
JUIS OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHH IS KIacCH(PUKAIINN BEIIECTB M XUMHUECKUAX PEAKITHil;
YCTaHABIIMBATH MPUINHHO-CJICICTBEHHBIE CBSI3H MEXKTy U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHAYKTUBHBIC, IS TYKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U NMTPOTUBOPEUUS B pacCMaTPUBAEMBIX SIBJICHUAX, (DOPMYIUPOBATH BHIBOIBI U
3aKJIFOYEHU,

MPUMEHSITH B MPOTIECCE MMO3HAHMUS, UCITOJIb3yEeMbI€ B XUMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJICTIH,
IpeoOpa3oBhIBATH MO/JICIBHBIC TIPEICTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI) DJIEMEHTA,
XUMU4eckas popMyia, ypaBHCHHE XUMHUIECKON PEaKIMK — IIPU PEIICHUN yUIeOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 3a71a4, TPUMCHSITh Ha3BaHHBIC MOJICTbHBIC TIPEICTABICHHS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XMMUYCCKUX PEAKIINH.

2) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHUS

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHYCCKUX PEAKIIUH;
dhopMyIHpOBaTh LU U 33JIa4l UCCIICIOBAHUS, UCIIOJIH30BATh MIOCTABJICHHBIC U CAMOCTOSTEIILHO
chopMyITHPOBaHHBIC BONPOCHI B KAUSCTBE HHCTPYMEHTA ITO3HAHHS U OCHOBBI 1T (DOPMHUPOBaHUS
TUIOTE36I TI0 MTPOBEPKE MPABUITLHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIAICTh HABBIKAMH CaMOCTOSTEILHOTO ITAHUPOBAHMSI M IPOBEACHUS YICHHUECKHIX
HKCMIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHSI HAOIIOJaTh 32 XOJIOM IIPOIIecca, CaMOCTOSTEIBLHO
MIPOTHO3MPOBATH €r0 Pe3ybTaT, POopMYyITUPOBATH 0OOOIICHUS ¥ BBIBOIBI OTHOCUTEIHHO



JOCTOBEPHOCTH PE3YyIbTAaTOB HCCIEA0BAHUS, COCTABIISITH OOOCHOBAHHBII OTYET O MPOAETAHHOU
pabore;

pUOOpeTaTh OMBIT YYCHUUECKOM UCCIIeI0BATEIbCKON U MPOSKTHOM NeATeTbHOCTH, POSBISTh
CIIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSATEILHOMY MTOUCKY METOJOB PELICHHSI MPAKTUYECKUX 3ajad,
MPUMEHEHHIO PAa3IMYHBIX METOJIOB O3HAHUS.

3) pabota ¢ nHpOpMaIHEH:

OPHEHTUPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(POPMALIUU (HAYYHO-TIOMYJIsIpHAs JIUTEpaTypa
XUMHUYECKOT0 CO/Iep KaHMsl, CIIpaBOYHbIE TOCOOUsI, pecypchl IHTepHeTa), aHaTU3upOBaTh
MHGOPMALIMIO PAa3IUMYHBIX BUIOB U (POPM MpeCcTaBICHHS, KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCTH U HEMPOTHUBOPEYUBOCTb;

(bopMyTHPOBATh 3aMPOCHI M IPUMEHSATH PAa3IUYHbIE METOIBI TPH MOUCKE B 0TOOpe MHPOPMAIINH,
HE0OXO0IUMOH JUIsl BBIMOJHEHUS YUEOHbIX 33/1a4 ONPEeIEHHOTO TUIIA;

MpUOOpETaTh OMBIT UCTOIB30BAHUS UH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (pOpMYy mpeacTaBieHus HHPOPMALUH (CXEMBI, Tpa(uKH,
JarpaMMbl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCTOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA TP paboTe ¢ XUMHUYECKON MH(pOpMalnei:
MPUMEHSTh MEKIIPEAMETHbIE (PU3NUEeCKUEe U MATEMAaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIBI,
ab0peBUaTyphl, HOMEHKIIATYPY;

UCTOJIB30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATJISITHOCTH.

Osnadenue ynugepcanbHblMu KOMMYHUKAMUGHBIMU OCUICINBUAMU:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOW TEMBI B X0JI€ AJIOra

W/WIHM JUCKYCCHUU, BBICKa3bIBaTh UAEH, (POPMYITUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIBHO
BBITNIOJTHEHUS TIPEVIOKEHHON 3a/1a4H;

BBICTYNATh C IPE3EHTALNEH pe3yabTaTOB MO3HABATEIBHOMN JAEATEIbHOCTH, OJTYUEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIIOJHEHNN XUMHUYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKOW pabOThI IO UCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILLIECTB, pealu3alui y4eOHOTO
MpoeKTa U (HOpPMYIUPOBATH BHIBOBI

MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEI0BAHUH IYTEM COTIIACOBAHUS MO3ULIMHN B X0/1€ OOCYKICHHS U
oOMeHa MHEHUSIMH.

Osnadenue ynugepcanbHvolMu pe2yiamueHblMU OeUCMEUAMU:

CaMOCTOSTEIBHO TUIAHUPOBATH M OCYILECTBISATH CBOO MO3HABATENbHYIO JIEATEIbHOCTD, ONpEess
e€ [enu M 3a7a4u, KOHTPOJIUPOBATH U TI0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH MPeAIaraeMblii
ITOPUTM JEMCTBUIN MPHU BBITIOJHEHNUU YI€OHBIX M HCCIIE0BATEIBCKUX 3a/1a4, BEIOUpaTh Hauboee
3¢ deKTUBHBINA CIOCO0 UX PELIEHUs ¢ YUETOM MOTYyYEHUS! HOBBIX 3HAHUM O BEIIECTBAX U
XUMUYECKHX PEAKLMIX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
NPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XuMus» OTpaxkaroT:
c(hOpMUPOBAHHOCTH MPEICTABICHUN O XUMUYECKOU COCTABIISIIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUM ABJICHUN IPUPOAbBI, B (GOPMUPOBAHUHN MBIIUICHUS U
KYJIbTYpPbI JIMUHOCTH, €€ (PYHKINOHAIbHON I'PaMOTHOCTH, HEOOXOUMOM JUIsl pereHHsI
MPAaKTUYECKUX 3a]a4 U 3KOJOTHUYECKH 000OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbBIO U
MPUPOJTHOU CPENE;

BJIaJICHUE CUCTEMOI XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOIATAIOIINE MOHITHUS
(XMMUYECKHUH 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BAJIEGHTHOCTb,
ANIEKTPOOTPHUIATETFHOCTh, XUMHUECKasl CBA3b, CTPYKTYpHas popmyna (pa3BEpHyTas U
COKpaIéHHasi), MOJib, MOJIIpHAsi Macca, MOJISIPHBIN 00BEM, YIIepOoaHbIN CKeTeT, (yHKIIMOHAIbHAS
rpymnna, paaukai, u30MepHsi, U30Mepbl, TOMOJIOTHYECKUH PsJl, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO]
U a30TCOJICpKAIIUE COCAUHEHUSI, MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE



COEJIMHEHUS ); TEOPUH U 3aKOHBI (TEOPHUS CTPOEHUs Oprannueckux Bemects A. M. byrneposa,
3aKOH COXPAaHEHUsI MACChl BEILIECTB); 3aKOHOMEPHOCTU, CAMBOJINYECKHI SI3bIK XUMUU;
MHUPOBO33PEHYECKHUE 3HAHMS, JIEJKAIE B OCHOBE TOHUMAaHMs IPUUYUHHOCTH U CUCTEMHOCTH
XUMUYECKHX SBJICHUM, (PaKTOJIOTHUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOTYyUYECHUU U
0€30macHOM UCIOJIb30BAHUH BAXKHEHIITUX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUIECKON
NEeSTETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHH BBISBIIATH XapaKTEPHbIC MPU3HAKU TOHITHHA, YCTAHABIMBATb UX
B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHUS MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPTraHUYECKUX COCIUHEHMIA;

c(hOpMUPOBAHHOCTh YMEHHI UCIIOIH30BATh XUMUUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOU, COKPAMEHHOM) (POPMYIT OpraHUYIECKUX BEIIECTB U
ypaBHEHUN XUMUYECKHUX PEaKIUi, H3rOTaBINBATH MOJIEIM MOJICKYJl OPTaHUYECKUX BEIIECTB IS
WUTFOCTPAIIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHA]IC)KHOCTh U3YYCHHBIX OPTaHUYECKUX BEIIECTB
10 UX COCTaBY M CTPOCHUIO K OTIPEEIEHHOMY KIacCy/TpyTIie COeTUHEHUH (YTIeBOI0POIbI,
KUCJIOPO/I ¥ a30TCOEPKAIIUE COSTMHEHHSI, BRICOKOMOJIEKYIISIPHbIE COSIMHEHUS ), 1aBaTh UM
Ha3BaHus 1o cucremarnueckoit Homenknarype (IUPAC), a Takxke npuBOAUTHh TPUBUATIBHBIE
Ha3BaHUs OTACIIBHBIX OPraHUYECKUX BEIIECTB (3TWIICH, IPOTUIICH, alleTUJICH, STUICHIJIUKOJIb,
TJIMLEPHH, (PeHo, popManbIerui, aueTalbIerul, MypaBbiHas KUCI0Ta, YKCYCHasl KHCIIOTA,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMaJl, IEJUTI0103a, TIUIIH);
c(OpMUPOBAHHOCTh YMEHHUSI ONPEACIISATh BUJIbI XUMUYECKOM CBSI3U B OPraHUYECKUX COCAMHEHHSIX
(omuHApHBIC M KpaTHBIC);,

c(hOpMUPOBAHHOCTH YMEHHS IPUMEHSATH MMOJOKEHUS TEOPUU CTPOCHUSI OPraHUYECKUX BEIIECTB A.
M. bytneposa 1151 00bACHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH
COXpaHEHHUsI MaCChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IMUHBIX KIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH,
ITUJICH, IPOTIUJICH, alleTuieH, OytaaueH-1,3, metunOyranuen-1,3, 6eH30J1, METaHOJ, 3TAHO,
STUJICHTJIUKOIb, TIUIEPUH, (DEHOJI, alleTaIbICT U1, MypaBbUHAS M YKCYCHAsI KHCIIOTHI, TTIIOK034,
Kpaxmal, eJIJII0JI03a, AMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY
HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIMHA C UCTIOJIH30BAHUEM CTPYKTYPHBIX
hopmya;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UICTOYHUKH YTIIEBOJIOPOTHOTO CHIPhs (HE(PTH,
MIPUPOJIHBIN ra3, yroiib), CIOCOObI X NEPEPAOOTKU U MPAKTHUECKOE MPUMEHEHUE MTPOTYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOAUTH BHIYUCIIECHUS [0 XUMUUYECKUM YPaBHEHUSIM (MAacChl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA WM MIPOIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB

WIN TIPOJYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BIIAJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, UCTIONE3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U XUMHUUECKUX SIBICHUH (HAOII0IeHUE,
HU3MEpPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE ), UCIIOIB30BATh CUCTEMHBIC XUMUYECKHUE 3HAHUS IS
MIPUHSATHSA PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHH COOII0IaTh TIPABUIIA MOJIL30BAHUS XMMUYECKON TTOCYION U
nabopaToOpHBIM 000PYAOBaHUEM, a TAKXKE MPaBUia OOpaIEHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSAMHU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATH M BBHITIOJHATH XUMUYECKUI SKCTIEPUMEHT (TIpeBpaIeHUS
OpraHMYEeCKHX BEILECTB MPU HATPEBAHUU, TOTYUYCHHUE STUIICHA U M3yYEHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEaKIIMH OPraHUYECKUX BEIIECTB, ACHATypalus OeJIKOB IPU HarpeBaHHH, IBETHBIC
peakiuu 6eKOB) B COOTBETCTBHHU C ITPaBUJIAMH TEXHUKH O0€30MaCHOCTH MPH OOPAILEHUH C



BEILECTBAMU U JIaOOPATOPHBIM 000PYI0OBAaHUEM, IIPEJICTABIATh PE3YIbTAaThl XUMUYECKOIO
JKCIIEpUMEHTA B (hOpMeE 3allUCU YPABHEHUH COOTBETCTBYIOIIMX peakUuil U GopMyIHpoBaTh

BBIBO/IbI HA OCHOBE 3THUX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHATU3UPOBATH XUMUYECKYIO HH(OPMALIHIO,
MOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOM MHpopMannu, MTHTEpHET U APYTUX);
c(OPMHUPOBAHHOCTh YMEHHM COOMIOAATh PaBUiIa KOJIOIMYECKH 11eTI€CO00pa3HOro MOBEACHUS B
OBITY M TPYJOBOH JIEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHOM
Cpellbl, 0CO3HAaBaTh OMACHOCTh BO3JACHCTBHSI HA dKUBBIE OPTAaHU3MBbI ONPEIEAEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK, noscHsITh Ha mpuMepax crocoObl yMEHbIIEHUS U
MPEJOTBPAILEHHUs UX BPEIHOTO BO3CHCTBHS HA OPraHU3M YelIOBEeKa;

111 00YYaIOIIMXCS C OTPAaHMYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbS: YMEHUE IPUMEHSTH 3HaHUA 00
OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHMUS BEIIECTB U XUMUYECKHX SBJICHUN;

JUISL CJIETIBIX U CIIa00BUAALIMX OOYYAIOUINXCS: YMEHUE UCIIONIb30BATh PEIbE(PHO-TOUCUHYIO CUCTEMY
obo3uauenuii JI. bpaitnsg mis 3anucu xumudeckux Gopmyi.

11 KVIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs Kypca «O0I1ast 1 HeopraHu4eckas XUuMUs» OTPaXaroT:
c(hOpMUPOBAHHOCTH MPEICTABICHUIN: O XUMUYECKOW COCTABIAIONIEH €CTEeCTBEHHO-HAYYHOU
KapTHUHBI MUPA, POJIM XUMHUH B TIO3HAHUHU SIBJICHUN IPUPOJIbI, B (GOPMUPOBAHUU MBIILICHUS U
KYJIbTYpPBI JINYHOCTH, €€ (HYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM [T peIeHHS
NPaKTHYECKHX 3a]1a4 U SKOJOTHYECKU 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsk BKIIOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS
(XMMHUYECKHUH IJIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIE OPOUTAIN ATOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJIIPHBINA 00BEM, BaJICHTHOCTD, JIEKTPOOTPHUIIATEIBHOCTh, CTETIEHb OKUCIICHUS,
XUMUYECKas CBA3b (KOBAJIEHTHAs, MIOHHAS, METAJUIMYECKast, BOJIOPOHAS ), KpUCTAILIINYECKAs
pELIETKA, TUIIBI XUMHUYECKUX PEAKLU, pACTBOP, JICKTPOIHUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTHYECKAS TUCCOIUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEAKIINH,
XUMHUYECKOE PABHOBECUE); TEOPUU U 3aKOHBI (TEOPHUSI DIEKTPOIUTUUECKON AUCCOIMAIINY,
nepuoauueckuid 3akoH /. 1. MeneneeBa, 3aK0OH COXpaHEHHs MacChl BEIECTB, 3aKOH COXPAaHEHUS
Y TIPEBpAIICHUS YHEPTUH MPU XUMUUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMUS, JIeKAIME B OCHOBE TOHUMAaHUS MPUUUHHOCTU U CUCTEMHOCTHU
XUMHUYECKUX SIBIICHUH, (PaKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30MMacHOM UCTIOJIb30BAHUH BAKHEUIITNX HEOPTAHUIECKUX BEIIECTB B OBITY M MPAKTHYECKON
NEeSTEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHH BBISBIIATH XapaKTepPHbIE MPU3HAKU MOHATHIA, YCTAHABIMBATH UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE NOHATHS TP ONMCAHUN HEOPraHUYECKHUX BEIIECTB
Y UX NPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOIB30BATH XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIIEHUST (hOPMYIT
BEIIECTB U YPaBHEHUN XUMUYECKUX peakiuil, cucreMarndeckyto HomeHknarypy (IUPAC) u
TPUBUAJILHBIC HA3BaHUS OTACIbHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHBIi ras, yriieKUCIbIi ras,
aMMMaK, raméHas U3BeCTbh, HeTaléHas U3BECTh, MUThEBAS COMA, ITUPUT U IPYTHUE);
c(hOopMUPOBAHHOCTH YMEHHH ONPEIETSATh BAJICHTHOCTh U CTETIEHh OKUCIICHUS] XUMHUECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XUMUYECKOMN CBA3MU (KOBAJCHTHAs, HIOHHAS,
METAJIJINYECKasi, BOJOPOAHAs) B COEAMHEHUSAX, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO
BeIlleCTBA (aTOMHAs!, MOJICKYJISIpHAs, MOHHAs, METAJTHYECKAs ), XapaKTep Cpeabl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHAJIC)KHOCTh HEOPTAHMUECKHUX BEIIECTB 10 UX
COCTaBY K OTPECIIEHHOMY KJIacCY/TPyIIe COeTUHEHUH (MIPOCTHIE BEMIECTBA — METAIUTBI U
HEMETAJIJIbI, OKCUJIBbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIC TUAPOKCHUIBI, COIH);



c(hOopMUPOBAHHOCTH YMEHH I pacKphIBaTh CMBICI nepuoandeckoro 3akona Jl. 1. Menzaeneesa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIIBHYIO U TPOTHOCTHYECKYIO (DYHKIINY;
c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh JIEKTPOHHOE CTPOECHHUE ATOMOB XUMHUYECKUX
aneMeHToB 1—4 niepronioB [lepuoandeckoin cuctemMbl XUMUYECKUX 351eMeHToB J[. 1. Menneneena,
WCTIONIB3YS TIOHSTHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHUX AIEMEHTOB U UX COCIMHEHUI 110 epUoiaM 1
rpynnam [lepuoanueckoi cucteMbl XuMuueckux aneMeHToB J1. . Menzaeneesa;
c(hOpMUPOBAHHOCTh YMEHHU I XapaKTepU30BaTh (OMUCKHIBATH) 00IIMEe XUMUUECKUE CBOMCTBRA
HEOPraHWYECKUX BEILIECTB PA3IMYHBIX KJIACCOB, MOJITBEPKAATH CYIIIECTBOBAHUE T'€HETUYECKOM
CBSI3U MEXJy HEOPTaHMYECKUMH BEIIECTBAMHU C IIOMOUIBI0 YPABHEHUI COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIIWM;

c(hOopMUPOBAHHOCTH YMEHHS KJIACCU(PUITUPOBATH XUMUYECKHUE PEAKIIUHU 10 PA3TMIHBIM MPU3HAKAM
(4ncny ¥ coCcTaBy pearupyrommx BEIIeCTB, TEIIOBOMY 3G PEKTy peaKinu, U3MEHEHUIO CTeNeHEen
OKHUCJICHUS PJIEMEHTOB, 00PAaTUMOCTH PEAKIH, YUACTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIATh YPAaBHEHUS PEAKIIUIN PAa3IUYHBIX TUIIOB, MOJIHBIE U
COKpalIEHHbIE YPABHEHUS peaKIIi HOHHOTO OOMEHa, YUUThIBAsL YCIOBHUS, IPH KOTOPBIX 3TU
peakuuu UAyT 10 KOHLA;

c(hOopMUPOBAHHOCTH YMEHHU I MPOBOJIUTH PEAKIIUH, OATBEPK/IAI0IINE KAUECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEILIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI paCKPBIBaTh CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIUi
MOCPEJICTBOM COCTaBJICHHSI SJIEKTPOHHOT0 OajlaHca STUX peaklInid;

c(hOpMUPOBAHHOCTH YMEHH I O0BACHITH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN PEaAKIIUU OT
pPa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHeIHero Bo3aekicTeus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTePHU30BaTh XUMUYECKUE MPOIIECCHI, JISKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYYEHUSI CEPHOM KUCIOThI, aMMHAaKa, a Takke cpOpMHUPOBAHHOCTh
npeAcTaBiIeHUN 00 OOIIMX HAYYHBIX MIPUHIIUIIAX U IKOJOTUYECKUX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOIUTH BHIYUCIIEHUS C UCTIOIB30BAHUEM MOHITHS «MaccoBasi A0S
BEIIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIEHU Ta30B MPU XUMUYECKUX PEAKIIUIX, MacChl BEIIECTBA
1M 00BbEMa ra30B M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE UIU 00BEMY OJTHOTO U3
YYaCTBYIONIUX B PEAKIIMH BEIIECTB, TETUIOBOTO Y dEeKTa peakiui Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchbl BEILIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHH COOJI01aTh IPABUIIA MTOJIL30BAHUSI XMMHUECKON MOCYIO0N U
nabopaTopHbIM 000pYIOBAaHUEM, a TAK)KE IIPAaBUIIa 0OpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSAMHU TI0 BBIMOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTH YMEHHU Y TUIAHUPOBATH U BBIMOJHATH XUMHUUECKUN SKCIIEPUMEHT (Pa3ioKeHNE
NEPOKCHUIa BOJOPO/IA B MPUCYTCTBUM KaTajlnu3aTopa, ONPEIEICHUE CPEIbl pACTBOPOB BEILLIECTB C
MOMOIIBI0 YHHUBEPCATBHOTO HHAUKATOPA, BIUSHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOMN
peaKkiny, peakiuu HIOHHOTO 0OMeHa, KaYEeCTBEHHbBIE PEAKIIMHU Ha CyNb(aT-, KapOOHAT- U XJIOPHUI-
AQHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMaM «MeTaib» u
«HemeTtannbr») B COOTBETCTBUU C TIPaBUIaMU TEXHUKH 0€30MaCHOCTH MIPH OOPAIIEHUH C
BEI[ECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM, TIPEJICTABISATH PE3YIbTAThl XUMUYECKOTO
AKCIIEpUMEHTA B (pOpME 3allMcy YpaBHEHUN COOTBETCTBYIOIIUX PEAKINHA U (HOPMYITUPOBATH
BBIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHHU I KPUTUUECKH aHATIM3UPOBATh XUMUYECKYIO HHPOPMAITHUTO,
MOJIy4aeMYIO U3 pa3HbIX HUCTOYHUKOB (CPEACTBA MacCOBOM KOMMYHUKALMK, IHTEpHET U Ipyrux);
c(hOpMUPOBAHHOCTh YMEHHH COOJI0IaTh MIPABUIIA SKOJIOTHIECKH 1IeTIeCO00pa3HOTO MOBEACHUS B
OBITY ¥ TPYZOBOM IEATEIBHOCTHU B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOM
Cpenbl, 0OCO3HaBaTh ONIACHOCTh BO3/ICMCTBUS HA XKUBbIE OPTaHU3MBbI ONPEIEIEHHBIX BEILIECTB,



noHumast cMmbica nokasarens [1/IK, nosicHsaTe Ha npuMepax crnocoObl YMEHBIIEHHS U

IMPCOOTBPAICHUSA UX BPCOAHOT'O BO3JICHCTBUS HA OpraHu3M YCJIOBCKA,

JUI 00YYaroIINXCsl ¢ OTPaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/IOPOBbS: YMEHUE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U XUMUYECKHUX SBJICHUN;

JUIS CTIEIBIX U CTA00BUIAIIMX 00yUYaIOUUXCs: YMEHUE UCIIOJIb30BaTh PEIbe(HO-TOUEUHYIO CUCTEMY
o6o3HaueHwmit JI. bpaiins st 3anucu XUMHYEeCKUX GopMyI.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

No HaumenoBanue pasgenoB u TeM | KoJIMuecTBO YacOB SNeKTPOHHbIE (undposeie)
MIPOrPaMMBbI ob6pasoBaTenibHble pecypcbl

BCETO \ K/p ’ IIp/p

Pasnen 1. TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHH

1.1 [IpenMer opraHuyeckod XuUMHUH. | 3 0 0 bubimoreka HOK
Teopus CTpoeHUsT OPraHUYECKUX https://m.edsoo.ru/7f41837¢c
coenrHenuit A. M. bytneposa
Uroro no pazneny 3 0 0

Pasnea 2. YrieBoaopoasl

2.1 [IpenenbHble yriieBOAOpPOABI — | 2 0 0 BubGnuoreka HOK
AJIKaHBI https://m.edsoo.ru/7{41837c

22 Henpenenbubie  yriieBogopoasl: | 6 0 1 bubnmoreka HOK
aJIKEHBI, aJIKQAUEHEI, A IKHHBI https://m.edsoo.ru/7{41837¢c

23 ApomaTUyuecKue yrieBOa0pOabI 2 0 0 bubnuoreka LHOK

https://m.edsoo.ru/7f41837c

2.4 [IpuponHbie HUCTOYHMKUA  yrie- | 3 1 0 bubnuoreka LHOK
BOJIOPOJIOB U UX IepepaboTKa https://m.edsoo.ru/7f41837c
Hroro no pazneny 13 1 1

Pa3znea 3. Kucsopoacoaep:xaiye opranudecKue coeIuHeHust

3.1 Cnuptsl. Denon 3 0 0 bubmoTeka HOK
https://m.edsoo.ru/7f41837¢
3.2 Anpnerunsl. KapOoHOBBIE 7 0 1 bubmuoTteka HOK
KUCIOTHI. CIIoXKHBIE 3PUPBI https://m.edsoo.ru/7f41837¢
33 VriueBoasl 3 0 1 bubmuoreka LHOK
https://m.edsoo.ru/7t41837¢c
Wtoro no pazneny 13 1 1
Pa3nen 4. A3oTcoaep:kaiine opraHu4ecKne coeTMHeHUs!
4.1 OO0111€e CBOMCTBA METAJIOB 3 0 0 bubnunorexa LHOK
https://m.edsoo.ru/7t41837¢
Hroro no pazneny 3 0 0
Pa3nen 5. BbICOKOMOJIEKYJISIPHBIE COeTUHEHHS
5.1 [Tnactmaccel. Kayuyku. Bosokna | 2 0 0 bubmuoreka HOK
https://m.edsoo.ru/7t41837¢
Hroro no pasaeny 2 0 0
OBILIEE KOJIMYECTBO | 34 2 2

YACOB IIO ITPOTPAMME

TEMATHYECKOE IINIAHUPOBAHUE
11 KJIACC

No

HammenoBanue pas3nenoB u TeM
MPOrpaMM bl

KomnuecTBO yacoB

D/IeKTPOHHbIE (undpossbie)
o0bpasoBaTesibHble pecypchbl

BCETO \ K/p

| Tp/p

Pazneua 1. TeopeTuyeckue 0CHOBbI XUMHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

1.1 Crtpoenne atomoB. [lepuoanue- 3 0 0 bubnmoreka HOK
Kuii 3aKoH u [lepuoandeckas https://m.edsoo.ru/7f41837¢c
cHCTeMa XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa

1.2 Crpoenue BemiecTa 4 0 0 bubnuoreka LHOK

https://m.edsoo.ru/7f41837¢c

1.3 . MHOrooOpa3ue BeIecTs 6 1 1
Hroro no pazneny 13 1 1

Pa3znen 2. Heopranuueckasi XxuMmust

2.1 MeTais 6 0 1 bubmmorteka HOK

https://m.edsoo.ru/7t41837¢c

2.2 Hewmeramnbi 9 1 1 bubnmnoreka HOK

https://m.edsoo.ru/7t41837¢c

23 CBsi3b HEOPraHMUECKHUX U 2 0 0 bubnmnoreka HOK
OpPraHNUYECKUX BEIIECTB https://m.edsoo.ru/71f41837¢c
Hroro no paszneny 17 1 1

Paznen 3. Xumus v )KU3Hb

3.1 XuMus ¥ JKM3Hb 4 0 0 bubmuoreka HOK

https://m.edsoo.ru/7f41837¢
Hroro no pazneny 4 0 0
OBIIEE KOJIMYECTBO | 34 2 3
YACOB I10 ITPOT'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI UL YVHEHUKA

* Xumus, 10 xiacc/ 'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A., AkunoHepHoe 00I1ecTBO
«M3narenscTBO «lIpocBenieHue»
* Xumus, 10 kimace/ I'abpuensa O.C., OOImEcTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO «/[PODAY;

Axunonepsoe obuectBo «M3narensctBo «IIpocBenienue»

* Xumus, 11 knacc/ T'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A., AkinoHepHOe 00I1eCTBO

«M3parenscTBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJA

INabpuensn, O. C. Meroauueckoe mocobue Xumus 10 kiace
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

I'abpuensn, O. C. Meroauueckoe nocodue Xumus 11 knace
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce96 55680ea.pdf

INa6puensn, O. C. Xumus 10-11 knacc. ba3zoBelil ypoBeHb. MeTonueckue peKOMEeH I 1 padbovast
nporpamma

https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c79e3c488610a93cbfde6a33.pdf

la6puensn, O. C. Xumus 10-11 knacc. ba3zoBeiit yposens. MeTonuueckoe mocodue
https://drofa-ventana.ru/upload/iblock/3tb/3 fbea5fe49625ad21elc71cefd94d63.pdf

HOUP®POBBIE ObPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

Iadpuensn, O. C. Meroauueckoe mocoore Xumus 10 kinace
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

INabpuensn, O. C. Meroauueckoe mocodue Xumus 11 kiace
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

Ia6puensn, O. C. Xumus 10-11 knacc. ba3zoBerit ypoBeHb. MeTonuueckne peKOMEHIAMKN | padbodast
nporpamma

https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c719e3c488610a93cbfde6a33.pdf

I'abpuensn, O. C. Xumus 10-11 xnacc. ba3oBblil ypoBeHb. MeToauueckoe nocodue
https://drofa-ventana.ru/upload/iblock/3tb/3 fbea5fe49625ad21elc71cefd94d63.pdf
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