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MNOACHUTEJBbHASA 3AIINCKA

[TporpaMMa Mo XuMUM Ha YpOBHE CPEAHEr0 00IIero ooOpa3zoBaHus pazpadoTaHa
Ha ocHOBe DexepanbHOro 3axkoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickoii denepanun», TpeOOBaHMII K pe3yibTaTaM OCBOCHHS (eaepaabHOn
oOpa3oBaTenpbHOl TporpaMmbl cpenHero oomiero ob6pazoBanus (DOII COO),
MpeacTaBleHHbIX B DefepadbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COQO, c¢ yuérom Konmenmuu mnpenogaBaHus y4eOHOro mnpeamera «XuMUs» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit denepanuu, peaau3yomux OCHOBHbIE
oOpa3oBaTeNbHbIe MPOTPAaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHUS
Bocniutanusl B Poccuiickoit @enepaunn Ha nepuoa Ao 2025 roga» (PacnopsbkeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJI0B K pa3pabOTKe MPOrPaMMBbI 0 XUMHUU, K OMIPEACICHUIO 00IIeH
CTpaTeruu o0y4yeHus, BOCIUTAHUS U Pa3BUTHUSl 00yUaIOIIMXCS CPEACTBAMU YUYEOHOTO
npeamera «Xumus» aing  10-11 kmaccoB Ha 0a30BOM YpOBHE COCTABWIIM
koHuentyanbHble mnonoxeHuss OI'OC COO o B3auMoOOYyCIIOBIEHHOCTH LEJEH,
COJICpKaHMs, pe3yJIbTaTOB OOy4YeHUs W TPeOOBaHUW K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHue, IOTy4aeMOe BBIITYCKHUKaMU 00111e00pa30BaTeIbHOM
OpraHu3aliy, SBISETCS HEOTHEMIIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpPIIAIOIIMM 3TallOM pEalTM3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX LEHHOCTEH, MPUCYIIUX LEIOCTHOM CUCTEME XMMHUYECKOTO 0Opa30BaHUS.
OTM 1EHHOCTH KacaroTcsl TIO3HAaHUS 3aKOHOB  IMPHUPOAbI, (OPMHUPOBAHUS
MUPOBO33pEHUS U 0011EH KyIbTYypbl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAaHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBbI0 M TPHUPOAHOW cpeae. Peanmnsyercss Xxummuueckoe
oOpa3zoBaHue 00yUaIOIINXCSI HA YPOBHE CPEAHEro 00IIero o0pa3oBaHusl CPeACTBAMHU
y4eOHOro npenMera « XUMus», CoAep:KaHue U MOCTPOCHHE KOTOPOro ONpeeIeHbI B
nporpaMMe Mo XMMHUHU ¢ YYETOM crieln(UKH HAyKH XUMUH, €€ 3HaYeHUs B MIO3HaHUU
OPUPOJIbI M B MAaTEpPUAJIbHOM >KU3HHM OOIIECTBA, a TaKKe C YYETOM OOLIMX LEeNel U
MPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO OOIIEro
oOpazoBanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMrpaeT ocoOyi pojib B
COBPEMEHHOMW IIMBUJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCUT CBOH BKJaa B (OPMHUPOBAHHE PALMOHAIBHOTO HAYYHOIO MBILIUICHUS, B
CO3JaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
NpPUPOABl U YENOBEKa, KOTOpoe (OpMHUpPYEeTCs B XHMHUM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MUpPa, OCO3HAHUS B3AMMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.

TecHO B3aUMOJIEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HAayKamMH, XMMHS cCTajia
HEOTHEMJIEMOM YacTbl0 MHUPOBOM KYJIbTYphbl, HEOOXOAUMBIM YCIOBHUEM YCHEIIHOTO



TpyJa M JKH3HM Kaxaoro ujeHa ooOmectBa. CoBpeMeHHas XUMHUS KakK Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HalpaBleHa Ha pEIICHUE
rI00aNbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS 4YEJOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTU U OXPaHBbI 310POBbSL.

B coorBercTBUM ¢ OOmMMMM UENSIMM M TNPUHLUIAMH CPEIHEro OOIIero
oOpa3oBaHus cojepkanue mpenmera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3Y4YEHUS]) OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyuaronmxcs, He0OX0IMMYIO UM AJIs1 BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB,
YCHELIHOT0 BKIOYEHUSI B )KU3Hb COLMYMa, IPOJOJKEHHSI 00pa30BaHUs B pa3INYHbIX
001acTAX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnsomMu  npeAMeTa  «XHUMHsD>  SBIIIOTCS  0a30Bble  KypChl  —
«Oprannueckas xumusi» U «OOm@Ass W HEOPraHUYECKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMUMHUH (C BKJIIOUYEHHEM 3HAHUU W3 OO0IIEeH XUMHH) U
OpraHnyeckon xuMuu. POpPMUPOBAHHWE IJAHHOM CUCTEMBlI 3HAHUM IPU U3YYECHHUH
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOwmwas u
HEOpraHuyeckas XuMmus» chopMHpoBaHa B MporpamMme MO XHUMHHM Ha OCHOBE
CUCTEMHOT0 MOJIX0/1a K U3yUYEHHIO YYEOHOro MaTtepuaia u o0yclIOBJI€Ha HCTOPUUYECKU
000OCHOBaHHBIM PAa3BUTHUEM 3HAHUI HA OMPENEIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak,
B KypCe OpraHM4eCKON XMMHH BEIECTBA pACCMAaTPUBAIOTCSI HA YPOBHE KIACCUYECKOU
TEOPHUH CTPOEHHUS OPraHUYECKUX COEAMHEHMH, 8 TAKXKE Ha YPOBHE CTEPEOXUMHYECKUX
U 3JICKTPOHHBIX INpEACTaBlIeHUI 0 cTpoeHuu BeiecTB. CBefeHHs] 00 M3ydyaeMbIX B
Kypce BEIIECTBAaX JAIOTCA B pa3BUTHM — OT YIVIEBOAOPOAOB IO CIOYKHBIX
OMOJIOTMYECKH aKTHUBHBIX COEAMHEHUH. B Kypce opraHnyeckod XMMHH MOJIYyYaroT
pa3Butue C(HOPMUPOBAHHBIE HA YpPOBHE OCHOBHOrO 00Imero oOpa3oBaHus
NepBOHAYAJIbHbIE NPEJACTaBICHUS O XHUMHUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX
MPU3HaKaXxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKON
peaKIuu.

[lon HOBBIM yrjaoMm 3peHuss B mpeaMmeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3yUYEHHBI Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUUECKHUI MaTeprall U (PaKTOJOTUUECKHE CBEJICHUS O BEUIECTBAX U XUMUYECKON
peakuuu. Tak, B wyacTHOCTH, B Kypce «OOmas M HeEOpraHudeckas XUMHUD)
0Oy4aronMMcs MPeA0CTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE NIEPUOINYECKOTO
3aKOHa C OOIIETEOPETUYECKUX W METOAOJOTHYECKUX MO3UIUM, TiIy0Xe MOHATH
UCTOpPUYECKOE W3MEHeHHEe (QYHKIHMA 53TOro 3akoHa — OT oOoOmaromend 10
OOBSCHSIOIICH U MPOTHOZUPYIOMIEH.



Envnas cucrteMa 3HaHMM O BAXKHEWIIHNX BEUIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWMCTBAX W NPUMEHEHHH, A TAKXKE O XHUMHUYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MpOTeKaHus JomnofuHsercsa B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJZIEpKaHMs1, UMEIOIIUMU KYJIbTYPOJIOTUYECKUI U IPUKIIAHON XapaKkTep. JDTU 3HAHUS
CIIOCOOCTBYIOT MTOHMMAHUIO B3aMMOCBS3U XUMHH C IPYTUMHU HAayKaMH, PacCKphIBAIOT
e€ posib B MO3HABATEIILHON U MPAKTHUECKON JEATEIBHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B OOJACTU TEOPUHU U MPAKTUUYECKUX
MPWIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MPOoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIMBATD
uHQOpMAIIMIO M MPUMEHITh €€ Uil  TIONOJHEHUS  3HaHWM, pelieHus
VMHTEJUICKTYAJIbHBIX W SKCIIEPUMEHTAIBHBIX MCCIEA0BATENBCKUX 3a1ad. B menom
colepkaHhe ydyeOHOro mnpenmera «XUMHUSD JTaHHOTO YPOBHS — U3Yy4YEHUS
OpPUEHTHUPOBAHO Ha (popMUpPOBaHKE y 00YUAIOITNXCSI MUPOBO33PEHYECKON OCHOBBI JIJIS
noHuMaHusi  (GuiIocoPCcKkUx  HaeH, TaKuX KaK: MaTepUalbHOE  EJAMHCTBO
HEOPTaHUYECKOTO0 U OPraHUYECKOro MUpa, OOyCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOECHHUEM, IO3HABAEMOCTh IPUPOJAHBIX ABJICHUMN MYTEM SKCIIEPUMEHTA U
pelieHrs  TPOTHUBOPEYM  MEXIy HOBBIMHU  (akTaMud H  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHHE POJIM XMMUU B PEUICHUU HKOJOTHYECKUX MpoOsieM, a
TaK)Ke MpoOsieM COEpeKeHUs IHEPTreTUYECKUX PECYPCOB, CHIPbs, CO3JaHUS HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nane penienus 3aa4 BOCIUTaHUS, PA3BUTHUS U COLIMATN3AIMHN 00yYaronuXCs
IPUHATBIE NPOrPaMMOM MO XWMHHM MOAXOIbl K ONPEACICHUIO COAEpKAHUS U
MOCTPOEHUS MpeIMEeTa MpelycCMaTpUBaIOT (OPMHUPOBAHNE YHUBEPCATBHBIX yU€OHBIX
JENUCTBUN, MMEIONIMX 0a30BO€ 3HAYEHUE ISl PA3JIMYHBIX BUJIOB JIEATEILHOCTH:
perieHus npo0JeM, Moucka, aHaiau3a 1 00padOoTKu MHPOpPMALUU, HEOOXOIUMBIX IS
NPUOOPETEHUSI  OMbITa TPAKTUUYECKOW M  HCCIEIO0BATEIbCKON  JIESTEIbHOCTH,
3aHMMAIOIIEN BAXKHOE MECTO B TO3HAHWUU XUMUMU.

B mpaktuke mnpenojaBaHus XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHusl, IPU OMNpeaCICHUN
COAECPKATEIbHON XApaKTEPUCTUKHU UENed U3YyUYECHUs NpEeaMeTa HamnpaBICHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAAUIMOHHO TMpu3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
JEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAaKOW IIOJAXOJ K OIPEACICHUIO LEINEH H3yUYCHUS
MpEeIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.

CornacHO [MaHHOW TOYKE 3pEHUs TJaBHBIMU LIEJISIMU HU3YUYEHHUS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (opMUPOBAHHE CUCTEMbI XUMUUECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIFOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBbIC



NOHATHA, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOECHHE S3bIKa HAYKH,
YCBOGHHE W  TMOHUMAHUE  CYIIHOCTH  JIOCTYNHBIX  00OOIIeHMI
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOPHEH MX pa3BUTHS U
CTaHOBJICHUS,

e (opmMupoBaHue U pa3BUTHUE MPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB U XMMHUYECKUX PEaKIUi, HEOOXOAUMBIX Ui MPHUOOPETEHUSI YMEHUN
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUUECKHX SBJICHUH, UMEIOIINX MECTO
B IIPUPOJIE, B MPAKTUUYECKOMN U MOBCETHEBHON KU3HH,

e pa3BUTHE YMEHUH U CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OOBSCHEHHEM  XMMHUYECKOTO  OSKCIEPUMEHTa, COOJIIOJICHHEM  MPaBUII
0e301macHOro o0paInieHus ¢ BeIeCTBAMH.

Hapsiny ¢ 3TuM, coaepskaTesnbHas XapakTepUCTUKa IeNiel W 3a/1ad U3y4eHUs
npeaMeTa B MporpamMMme 1o XMMUM YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU TIPUOPUTETAMH B CUCTEME cpenHero obmiero odpa3zoBaHusi. CeroaHs B
MPENoAaBaHNK XUMUU B OOJIBIIEH CTEMEHU OTHAETCS MPEANOYTCHHE MPAKTUYECKOM
KOMIIOHEHTE COJIepKaHusl 00yUEeHHS, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHUKA
00111e00pa30BaTEeIbHOM  OpraHU3allMy, BJAJCIONIET0O HE HAa0OpOM 3HaHUM, a
(YHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMH WU YMEHHUSIMH aKTHBHOIO
NOJTyYEHUs 3HAHUM U IPUMEHEHUSI UX B PEAIbHOM MKU3HU [Tl PELLICHUS TPAKTUYECKUX
3a1ad.

B cBs3M ¢ 3THM TIpH M3YYEHHUH TIpeaMeTa « XUMUsD) TOMHHHUPYIOIIee 3HAUCHHE
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

ajanrtanusi OOyYaroIIMXCsl K YCJOBHMSIM JMHAMUYHO Pa3BUBAIOLIETOCS MUDPA,
(bopMHpOBaHNE UHTEIJIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K CaMO0Opa30BaHHUIo,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMH U WX IPUMEHEHHUEM;

dbopmupoBaHre y  OOyYarONIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEpPCAIbHOE 3HAYCHHE JUIS Pa3IMYHbIX BHUJIOB
NEeATEIbHOCTH: pEIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTKu MHGOpPMAIHH,
HEOOXOUMBIX JIJIsl MPUOOPETEHHSI OTBITA AEITEILHOCTH, KOTOPas 3aHMMAET Ba)KHOE
MECTO B TO3HAHWW XHWMHHU, a TaKXkKe IS OIEHKH C TO3ULUNA DKOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB Ha OPraHU3M
YeJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUIEKTYaIbHBIX M TBOPUYECKUX
CIOCOOHOCTEM 00yYaronmxcsi: CroCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAaHUS MO0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, HCIOJIb30BATh
COBpeMeHHbIe MH(POPMAIMOHHbIE TEXHOJOTHH JUIsl MOMCKAa M aHajau3a y4eOHOHl u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;



dbopMHUpOBaHUE U Pa3BUTHE Y OOYYAIONIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOII0JaTEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHWUU U TPOBEACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE y  OOydJalmuxcs  yOSKIAEHHOCTH B  T'yMaHHCTHYECKOU
HAIMPaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B pEHICHUU TIOOATBHBIX MpoOIeM
PaIMOHAIBHOTO TIPUPOJIOIIOIB30BAHUS, IOMOJHEHHUSI YHEPTETUYECKUX PECYpCOB H
COXpaHEHHUS TMPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepekHOTro
OTHOIIICHUSI K TPHUPOJEC U CBOEMY 3JI0pPOBBIO, a TaKXke NPUOOPETCHHUS OIbITa
UCTIONIb30BaHUsl TIOJNYUYEHHBIX 3HAHUN I TPUHSATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOGHOM mitaHe cpeHero o01ero oopa3oBaHus MpeaMeT « XUMUsD» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMETHOM 00actu « EcTecTBeHHO-HAYUYHBIE MPEIMETH.

OO01iee 4KciI0 4acoB, OTBEACHHBIX JIJISI U3YUYEHHUsS XUMHH, HA 0a30BOM YpPOBHE
cpeaHero ooiiero oopasoBanus, coctabisieT 68 yacoB: B 10 knacce — 34 yaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 4ac B Heneno).



COAEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMHUM

[IpenMer opraHuyeckod XUMHUH: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJYYCHUH HOBBIX BEIIECTB W MaTepuajoB. Teopus CTPOCHUSI OPraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE ToJI0KeHUsS. CTPYyKTypHBIE (POPMYJIIbI
OpraHWYecKuX BeulecTB. [ omomnorus, nsomMepus. XUMUYECKask CBSI3b B OPTaHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenre o kinaccuuKalMu opraHuyueckux BeilecTB. HomeHkimatypa
OpPraHUYECKUX COEOUHEHHN (CUCTeMaTH4ecKas) W TPUBUAJIBHBICE HA3BaHUS
BAKHEMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHSI BEIIECTB M UX I[PEBPAILCHUI:
O3HaKOMJIEHUE C o0pa3llaMy OpPraHMYECKUX BEIIECTB M MaTepuajiaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTraHMYECKUX BEIIECTB, HAOIOJCHHUE U OIMCAHUE
JEMOHCTPAlIMOHHBIX OMBITOB 10 MPEBPALICHUID OPraHMYECKUX BEIIECTB IMpHU
HarpeBaHuu (IUJ1aBJieHUuE, OOyTJIMBAHUE U TOPEHUE).

YrieBoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMA psAn. Meran u 3TaH —
NpPOCTEHIIINE TPEACTABUTENIN aJKAHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBA
(peakiuu 3aMeIlleHWs W TOpPEHHUs), HAXOXKICHUE B TPHUPOJE, TMOJIyUYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUU psifA. DTWICH U MPOMUICH —
MPOCTEHIIINE TPEACTAaBUTENIN aJKEHOB: (U3MYECKHME M XUMHUYECKHE CBOWCTBA
(peakiu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THUAPATAIMH, OKHUCJICHUS U
MOJIMMEPU3ALINN ), TOTYUEHUE U TPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u wmetunOyraaueH-1,3: cTpoeHHe, BaKHEHINIHE
XUMHUYECKUE CBOMCTBa (peakius nonumepusanuu). [lomydeHne CHUHTETHYECKOTro
KayudyKa ¥ pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUHN psll. AIICTHIICH —
MPOCTEUIITNH TPEICTABUTEIH AJIKUHOB: COCTaB, CTPOCHUE, (DU3UUECKUE M XUMUYECKUE
CBOMCTBa (peakiMu TUIPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIIMU, TOPECHUS),
MOJTy4YE€HHUE U IPUMEHEHHUE.

Apenbl. beHzoin: coctaB, cTpoeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy rajoreHUpOBaHUS M HUTPOBAHUS), MOJYYECHHE W TpPUMEHEHHe. Toayon:
cocmas, cmpoenue, usuyecKue u Xumudeckue ceouUcmsea (peaxkyuu 2aio02eHupo8aHus



U HUMPOBAHUsl), noyyenue u npumernenue. TOKCHIHOCTb apeHOB. I 'eHeTHuueckast CBsI3b
MEXIY yTJIEBOAOPOIAMH, MPUHAIICKAIUMU K Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 © MOIYTHBIE
HedTsaupie Tazpl. Hedts u e€ mpoucxoxnenue. CriocoObl mepepaOOTKu HedTH:
MEPEeroHKa, KPEeKUHI (TepMHYECKUH, KaTaduTU4yeckuil), nuponus. I[IpoaykTsl
nepepadoTKi HEPTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KameHHBIH
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YyYEHHS BEIIECTB M HUX IPEBPAILICHUMN:
O3HAKOMJIEHHE ¢ 00pa3liamMu IIacTMacc, KaydykoB U pe3uHbl, Kojutekiuu «Hedte» u
«YTOaB», MOAECIMPOBAHUE MOJEKYJ VYIJIEBOJOPOJOB M TaJON€HONPOU3BOJIHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYEHHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Boruncienus mo ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMM [0 HM3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIM MPOJAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHOJI U ATAHOJI: CTPOEHUE, (PU3NYECKUe
U XMMHUYECKHE CBOMCTBA (PEaKIMU ¢ aKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJIOPOIaAMH,
ropenue), npuMeHenue. Boopogabie CBs3U MEXTy MOJIEKyJIaMu CIUpTOB. [leficTBre
METAHOJIA ¥ 9TAHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoOroaToMHbI€ CIIUPTHI. DTUICHTIIUKOJIb U TJIUIEPUH: CTPOCHUE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MIEIOYHBIMU METAJJIaMU, Ka4eCTBEHHAs
peaKkiusi Ha MHOTOaTOMHbIE CIUPTHI). JleiicTBHe Ha opraHnu3M 4enoBeka. [[pumMenenune
[JIMLEPUHA U STUJICHTIIUKOJIA.

@deHol:  CTpOCHHE MOJEKYJbl, (U3MYECKHME UM XUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpaerunbl U kemousl. DopManbIeTH, aleTalbACTH: CTPOEHUE, (PU3nyecKue
U XUMHUYECKHE CBOMCTBA (pEaklMM OKHUCJIEHUS W BOCCTAHOBIICHMS, KAYECTBEHHBIC
peakiuu), moJiydeHue U MpUMEHECHHUE.

OIHOOCHOBHBIE TpeJieNibHbIC KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHas
KHCJIOTBI: CTpOEHHUE, (PM3MUYECKHUE U XMMHUYECKHME CBOMCTBa (CBOWCTBa, OOIIME AJIs
KJlacca KHUCIIOT, peakiius aTepudukaiumn), mojfydenue u npumenenne. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK MPEACTABUTEIN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

Cnoxuble 2Qupbl Kak MPOU3BOJAHBIC KaPOOHOBBIX KUCIOT. [ 'UIPOJIN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupos. bruonornyeckas poib JKUPOB.

VYrieBonbl: coctaB, Kiaccuukaiys yrieBojgoB (MOHO-, TU- U TTOJUCAXAPHIBI).
['moko3a — mpocTeHmuii MOHOCAaxXapua: OCOOEHHOCTH CTPOCHUS MOJICKYJIBI,
buznyecKkue W XUMHUYECKHe CBOWCTBA (B3aummojeicTBue ¢ ruapokcumom memu(ll),




OKHUCJICHHE aMMHAYHBIM pacTBOpoM okcumaa cepedpa(l), BoccranoBneHue, OpokeHue
TJIFOKO3bl), HAXOKJIEHUE B IPUPOJIE, TPUMEHEHUE, OMOIOrnYecKas poib. POTOCHHTES.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u memmono3a Kak NOpupoaHbie noiumepbl. CTpoeHHe Kpaxmala U
Henono3bl.  Du3nueckue W XUMUYECKHE CBOMCTBA Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIBHBIE METOAbl H3yYEHHs BEUIECTB W HX MPEBpAIICHUI:
MpOBe/IeHHE, HAOJIOJICHHE W OIKMCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUE€CTBEHHbIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKHUCIECHHE JTaHOJIa
okcusmoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHUE TIMIIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKuUCIEHHE aMMHA4YHBIM PACTBOPOM OKCHJA
cepeOpa(l) u ruapoxcugom wmenu(ll), B3ammonelicTBue Kpaxmana ¢ HOJOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3agaun.

Boruncienus no ypaBHEHHIO XUMUYECKOHN peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEUIECTBA WM MPOAYKTa PEAKUHMH IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalme opraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coeluHeHus. Puznueckue u
XMMHUYECKUE CBOMCTBA aMHMHOKHCIOT (Ha NpuMepe TIUIMIMHA). buomornueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumabl.

benkn kak TpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coequHeHus. llepBuyHas,
BTOPUYHASs M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBa OEIKOB:
TUIPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCNEepUMEHTANbHBIE METOAbl M3YyYEHHs] BELIECTB M MX MPEBpPALICHUN:
HaOJIOZICHUE U ONMMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypauus OeIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoIeKyJIsIDHBIE COeIMHECHUSI

OCHOBHBIE TOHSTHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUH —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHsI BEIIECTB M UX IMPEBPAILCHUI:
O3HAKOMJIEHHE C 00pasllaMu MPUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MexXnpeaAMETHBIX CBA3EH MPU U3yUYEHUN OpraHnudeckoil xumuu B 10
KJIaCCe OCYULIECTBIIIETCS UYepe3 MCIIOJIb30BAHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX



NOHSTUH, TaK W TOHSATHIA, SBISIONIMXCS CHCTEMHBIMHU IJISi OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OOmre ecTeCTBEHHO-HAyUHBIC MOHSTHS: SBICHUE, HAy4HBIA (DaKT, rumoresa,
3aKOH, TEOpHs, aHaIM3, CHHTE3, KIacCU(PHKALUS, NMEPUOJUYHOCTh, HAOIIOICHUE,
U3MEpEeHHE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

dusuka: MaTepusi, SHEPT U, MacCa, AaTOM, IEKTPOH, MOJICKYJIa, SHEPTEeTHYCSCKHI
yYPOBEHb, BEIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (hU3UUECKHUE
BEJIMYMHBI ¥ SAMHUIIBI HX U3MEPEHHUSL.

buonorusi: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMONOTMYECKH aKTHBHBIC BemiecTBa (OCJKH, YIIIEBOIBI, KUPBI,
bepMeHThI).

[eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHoNOTHs: MHIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MUTAHUS, MOIOIIIE
CpeACTBa, JIEKaPCTBEHHBIE M KOCMETHYECKHE TMperaparbl, MaTrephaibl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XHUMHUYECKHUH 351eMeHT. ATOM. flipo atoma, U30TOIbI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTHYecKre YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d- 3JEMEHTHI.
Oco0OeHHOCTH pachpeie]ICHUs] AJIEKTPOHOB IO OpOUTAIsIM B aToMax 3JIEMEHTOB
NEPBBIX YETBHIPEX MEPUOA0OB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnognueckuii 3akoH u [lepronnueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
. MenpneneeBa. Cpsi3zb mnepuoauyeckoro 3akoHa u llepuonnueckoil cHUCTEMBI
xumudeckux snemeHtoB JI. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM MW3MEHEHHMS CBOMCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB M0 TPyINIaM U MepuoaaM. 3HauYeHue
MIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBs3b. BuIbl XUMHYECKOM CBA3MU
(koBaJieHTHasi HENOJspHAas W MOJISIpHAs, WOHHAs, MeETAJUIMYecKas). MeXaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
akuentopHsiil). BogopogHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTBa MONEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BeEIIECTBA. THNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBa
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.



[lonarne o naucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOUJHBIE PACTBOPBI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenxknatypa
HEOPTaHUYECKUX BEHIECTB. ['€HeTHYecKas CBA3b HEOPraHWUYECKUX BEILECTB,
MPUHAJICKAIIUX K PAa3JIMYHBIM KJIacCaM.

XUMHUYECKAsT  PEeaKIus. Knaccudukanus  XUMHYECKMX  pEaknuid B
HEOPTaHUYECKOM U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MAcChl BEUIECTB, 3aKOH
COXPAaHEHHUS U MPEBPALICHUS SHEPTUU [P XUMAYECKUX PEAKLIHSX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT pazNuyHbIX (akTopoB. OOpaTtumMbie
peakuuu. XUMHUYECKOE paBHOBecue. @DakTOpbl, BIHSIOIIME HA COCTOSIHUE
XuMH4ecKoro paBHosecus. [Ipunnnn Jle [larense.

DnekTponuTuueckas auccouuanus. CuibHble U ciadble 3neKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsl, HEUTpaIbHas, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbI HW3YYEHHMS BEIIECTB M HUX MPEBPAIICHUMN:
neMmoHcTpauust Tabmui «llepronuueckas cucrema xumuueckux anemeHtoB 1. .
MeHnneneeBay, H3ydeHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAONIOJECHUE W
ONKMCAHKUE JEMOHCTPAIMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTalll3aToOpa, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCATBLHOIO MHIUKATOPA, PEaKIMd HMOHHOTO OOMEHa), MPOBEJICHUE
NPaKTUYECKON paboThl «BausHue pa3nuyHbIX (HPaKTOPOB Ha CKOPOCTh XUMHYECKOU
peaxkuum».

PacuérHble 3anaumn.

Pacuétel Mo ypaBHEHHUSIM XUMUYECKUX PEAKIIUI, B TOM YUCJIE TEPMOXUMHYECKUE
pacu€Thbl, pacu€Thl C NHCIOJIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBA.

Heoprannyeckasi xummus

Hewmeramel. [lonoxenne nemertamwioB B llepuoanueckon cucreme XuMHUECKUX
anemenToB J[. M. MenneneeBa u 0CoOCHHOCTH CTpoeHus aromoB. Duzmyeckue
CBOMCTBa HEMETAJJIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpe KUCIOpOJa, CEphl,
dbocdopa u yriepona).

XUMUYECKHE CBOMCTBA BaXHEWIIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dbocdopa, yriepoaa 1 KpEMHHs) U UX COCTMHEHUHN (OKCHJIOB, KHUCIIOPOICOASP KAIITIX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuoamyeckonl cucTEME XUMHUUYECKHUX
anemerToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JIOYEK
aToMoB MeTauioB. OOmme Qusndeckue cpoiicTBa MetamioB. CrjlaBbl METaJJIOB.
DNEKTPOXUMUUYECKUI PSIJT HAMTPSYKEHU METAJIIOB.



XUMUYECKHE CBOWCTBA BaXKHEUIIMX METAIJIOB (HATPUM, Kaluid, KaJbLIH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OOmue crnocoObl MoaydeHUs: MeTaioB. [IpuMmeHeHne MeTamuioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOIbl U3YUECHUS BEILIECTB U UX MPEBPAILLICHUN: U3yUCHUE
KoJulekiuu  «MeTtamuibl W CIUIaBb»,  OOpa3lOB  HEMETAaJIOB,  PEICHHE
AKCIEPUMEHTANIbHBIX 3a/la4, HaOJIOJECHUE U OMNUCAHUE JIEMOHCTPAIMOHHBIX H
Ja00paTOPHBIX ONBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATIOMHHHS C pacTBOpaMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacu€ter Macchl BemecTBa WM 00bEMa Ta30B MO HW3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MACCE WK 00BEMY OJTHOTO M3 YUACTBYIONIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITM OJHO U3 BEIIECTB
MMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xumun B 00ECIEUEHUM SKOJIOTMYECKOM, HHEPreTUUYECKONM U MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [loHATHE O Hay4YHBIX METOJAX TMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienus 06 OOMIMX HAYYHBIX MPUHIMIAX ITPOMBIIIJIEHHOTO MOJYyYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB W MATEPHATIOB: BAXKHEHIINE CTPOUTEIBHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTe€pHUasbl, KPaCKH, CTEKJIO, KEpaMHUKA, MAaTEPHUAJIbI
JUISL DIICKTPOHUKH, HAHOMAaTEpHasIbl, OPTaHUYECKUE U MUHEPAITBHBIC YI00PCHHMS.

XuMusg W 3J0pOBbE UYEJIOBEKA: IMpaBWIa HMCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOTO MCIOJIL30BAHUS MpenapaToB ObITOBON XWMHH B
MMOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust MeXnpeIMeTHBIX CBS3€H MPU U3YyUYEHUHU OOIIeH U HeOpPraHWYECKON
xuMuH B 11 Kacce oCcyIiecTBIsSeTCs Yepe3 UCI0JIb30BaHUE KaK OOIINX €CTECTBEHHO-
HAYYHBIX TOHATHH, TaK WU TOHSTUMW, SIBJISIIOIIMXCS CHUCTEMHBIMHU JJISI OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OOmue ecTeCTBEeHHO-HAy4YHBbIC IIOHATHS: Hay4HBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHAIM3, CHHTE3, KiaccupuKamus, TIEepPHOIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusuKa: mMarepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PAJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTHUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUECKHE BEIWYMHBI M CAUHHUIIBI MX
W3MEPEHMUS, CKOPOCTh.



buonorus: kneTka, opraHusM, OJKocucTema, Ouocdepa, Makpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MHHEpaJIbl, TOPHBIC TOPOJIBI, IOJIC3HBIC HCKOIAeMble, TOILIUBO,
peCypChl.

TexHOoMOrMsI: XUMHUYECKass MPOMBIILICHHOCTh, METAJUTYPrHsl, MPOU3BOICTBO
CTPOUTEILHBIX MAaTEePHAJIOB, CEIbCKOXO3SWCTBEHHOEC IPOU3BOJICTBO, ITHINEBAs
IPOMBINIJICHHOCTh,  (papMarieBTUYecKass  MPOMBINUICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TpernapaToB, IMPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBimuBaeT TpeOoBaHUS K  pe3yJbTaTaM  OCBOCHHS
oOyJarouMucss [porpaMMm — cpefHero o6mero oOpa3oBaHusi  (JIMUHOCTHBIM,
METaIpeIMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoil 0OCHOBOM JIsl pa3paboTKu
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CpeIHero ooimiero obpa3oBaHUs
ABJISIETCS] CACTEMHO-JIE€ATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa « XMMHUSD» Ha YPOBHE CPETHETrO 00IIEro
00pa30BaHUsl BBIJICICHBI CIAEAYIOIINE COCTABISIOLINE:

OCO3HAHHE OOYYAIOIIMMUCS POCCUUCKOM TPAXKIAHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

I[eJICHANPABICHHOE DPA3BUTUE BHYTPEHHUX YOCXKICHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroOIIMXCsl PYKOBOJCTBOBAaThCA B CBOEH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, MPUCYIIUMHU LEIOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYKE IPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH LIETTH
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIUTATEIBLHOW MEATETLHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU U HJI€AJIAMHU POCCUICKOTO
IPaKJaHCKOTr0 00IEeCTBA, MPUHITHIMU B 00ILIECTBE HOPMAaMH U MTPaBUIaMU TIOBEICHHS,
CIIOCOOCTBYIOIIMMHU MPOLECCAaM CAMOIIO3HAHMS, CaMOPA3BUTUS M HPABCTBEHHOI'O
CTaHOBJICHUSI JINYHOCTH 00YYarOIIHNXCS.

JIn4yHOCTHBIE  pe3yJIbTaTbl OCBOEHUSA  MpeaMeTra «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh OMNbITA TO3HABATEIHLHOM W MPAKTHUYECKOW JIESITEIbHOCTH
oOyyJaroumxcsi o peaau3aiy IPUHATHIX B OOLIECTBE LICHHOCTEN, B TOM YHCJIE B YACTH:

1) rpamxaaHCKOro BOCIUTAHUSA:

OCO3HaHUSI OOYYAIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MTPABOIOPSAKY;

MPEJCTABIICHHS O COI[MATIBHBIX HOPMaXx M MpaBuiiaX MEKIMYHOCTHBIX OTHOIIIEHUIN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIbHOCTH MPU CO3JaHUU yUeOHBIX
MIPOEKTOB, PEIICHUU y4eOHBIX W TMO3HABATENIbHBIX 33714, BBHITOJHCHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U NPUHUMATh MOTHBbBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI
JIPYTHUX TIPU aHAIA3E PA3TMYHBIX BHIOB YI€OHOH AEATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOTO OTHOLIEHHWS K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTEYECTBEHHOW XUMUH;

YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUHM U MPAKTUIECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHMUS TOTO, UYTO JOCTHKECHHS HAyKd €CTh pe3yJbTar
JUTUTENIbHBIX HAOIIOACHUM, KPOTIOTIUBBIX IKCIIEPUMEHTATBHBIX MIOMCKOB, TOCTOSIHHOTO
TPYyZa YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIIbHBIX MOTHUBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAIN3E
nH(}OpMAITUHU O TEPEAOBBIX JTOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU XUMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAaIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHHUE U MOCTYIIKH CBOUX TOBAPUIIEH C MO3UITUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) gpopMupoBaHNs KyJbTYPbI 310POBbS:

MMOHUMAaHUs LIEHHOCTEN 3/I0pOBOTO M 6€301acHOro o0pasa JKu3Hu, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3J10pPOBBIO;

coOMIO/IeHNsT TpaBWJl O€30MacCHOr0 OOpallieHuss C BelECTBAaMU B  OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MMOHUMAaHUS LICHHOCTH MPaBUJI HHIUBUAYAJILHOTO U KOJUIEKTUBHOTO 0€301MacHOro
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TIOCIEJACTBUNA W HENPUSTHUS BPEIHBIX MPHUBLIYEK (YMOTpeOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIeI0BATENbCKON
NEeATEeIbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JEATECIBHOCTH;

YCTAHOBKM Ha aKTHUBHOE yYaCTHE B PEIICHUM MPAKTUUYECKHUX 3a7ad COIMATbHOMN
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHUIO MPodeCcCHil pa3InuyHOro pojia, B TOM YUCTIEe
Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHUHN TI0 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TPyJa U Pe3yabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUIYAJTLHON TPACKTOPUU 00pa30BaHus,
Oynymieir mpodeccun W peanu3anii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4ETOM



JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XHWMHH, WHTEPECOB W MOTpPEOHOCTEH
00IIIEeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 11eJIeCO00pPa3HOr0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJ00aJBbHOTO XapaKTepa HSKOJIOTHYCCKUX TMPOOJIeM, BIHSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CPEb;

OCO3HaHUSI HEOOXOJMMOCTH HMCIOJB30BaHUS JTOCTUKEHUN XUMUM JUISl PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUN, NPUHOCIIINX BpPEIl OKPYKAIOUIEH NPUPOTHON
cpele, yMEHUS MPOTHO3UPOBATH HEOIArONpHUATHBIE 3KOJIOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAIATh UX;

HaJIMYUsl PA3BUTOIO HKOJIOTUYECKOIO MBIIUIEHUS, DKOJIOTMYECKON KYJIBbTYPBI,
OIbITA JEATEIBHOCTH 3KOJOTUYECKOW HAIIPABJICHHOCTH, YMEHUs PYKOBOJCTBOBATHCS
MMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMAJIBLHON MPaKTUKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO TIPOTUBOCTOSITH UEOJIOTMU XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMHUPOBAHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MMOHUMAaHUS CTIeU(UKN XUMUM KaK HayKH, OCO3HaHUs €€ poiu B (POpMHUPOBAHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIIJIEHUS, CO3JaHUU II€JIOCTHOTO MPEJCTaBICHUS 00
OKPYXarIIeM MHUpPE Kak O €IUHCTBE MPUPOABbI U YEJIOBEKA, B IMO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEH M pelieHuu Ipo0IeM COXpaHEHHS PUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO00# 3HAUYMMOCTH XUMHUHM JJIsI COBPEMEHHOM [TUBUIIU3AIIAN: B
e€ T'YMaHHCTHYECKOW HAIPaBIICHHOCTH W BaXXHOW pPOJU B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CBIPEBOM, DSHEPreTUYECKOM, MNHUIIEBOM U  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH YCJIOBHI YCIEIIHOTO TpyJa U
AKOJIOTMYECKH KOM(MOPTHOM KU3HU KaXAO0TO YJIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTH: MIOHUMAHUS CyITHOCTA METOJIOB MO3HAHUS,
HCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IMOJydaeMbIe
3HAHUS JUTsl aHAIM3a U OOBSICHEHUS SIBICHUN OKPY>KAIOIIET0 MUPa U MPOUCXOISAIIUX B
HEM HM3MEHEHUN, YMEHHMs JeiaTh OOOCHOBAaHHBIE 3aKIIIOUEHMS] HA OCHOBE HAYyUYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYUEHHUSI JIOCTOBEPHBIX BHIBOIOB;

CITIOCOOHOCTH CaMOCTOSTEJIBHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JIJISI PEIICHUS
Mpo0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

VMHTEPECA K O3HAHUIO U UCCIIEI0OBATEIIbCKON IESITEIbHOCTH;



TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CAMOOOPa30BaAHMIO,
K aKTHBHOMY TIOJy4EHHUIO HOBBIX 3HAHWUH 110 XUMHUH B COOTBETCTBUH C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B Pa3iHuUHBIX chepax MpodeCcCHOHATBHON

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUS Y4YeOHOTO IpeameTa «XUMHUS» Ha
YPOBHE CPeJHET0 00111er0o 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTst dbopmupoBaHUS MHPOBO33PEHUS 00yUaromMXxcst
MEXKIUCIUIUIMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAYUYHbIC MOHSITHUSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAayYHOW KapTHHBI MHpa © CHeNuPUKy METOJOB IO3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MarTepus, BEIIECTBO, SHEPIHsl, SBIICHHE,
mpolecc, CUCTeMa, Hay4yHbId (DakT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC Yy4YeOHBbIC JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,
pEryJsiTUBHBIC), oOecnieunBarone GopMuUpoBaHue (PyHKIIMOHATLHON TPaMOTHOCTH U
COIMAJIbHON KOMITETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTh OOYYaOIIMXCSA HCIOIb30BaTh OCBOCHHBIE MEKIUCIUILTMHAPHBIE,
MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE YUeOHBIE JEUCTBUS B MIO3HABATEIIHLHOM
Y COLIMATBLHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJIbTaThl  OTpPaXkalOT  OBJIAJICHHE YHHUBEPCAIbHBIMU
y4eOHBIMH TIO3HABATEIHHBIMU, KOMMYHHKATUBHBIMHU U PETYJISTUBHBIMU JICHCTBHUIMU.

OBJiaeHue YHUBEPCAJILHBIMU YU€OHBIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIUPOBATH U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeneNATh UEeAu JACATEIbHOCTH, 3aJaBas MapaMeTpbl WU KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU HEJISIMU;

WCIIOJB30BaTh TMPU OCBOCHUU 3HAHWM MNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIC/ISAITh XApaKTEpHbIC MPU3HAKK TOHSATUA M YCTAaHABIMBATh HUX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS NJIi OOBSICHEHUS OTIEIBHBIX (DAKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JJIS KJIacCU(PUKAIIMKU BEUIECTB U XUMHUECKUX
pEeaKLHnii;

YCTaHaBJIMBATh MTPUUMHHO-CJICICTBEHHBIE CBS3U MEXKITY N3yYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCykKIACHUS (MHIYKTUBHBIE, J€AYKTUBHbBIC, 10 AHAJIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTUBOPEUUS B PacCMaTpUBAEMBIX SIBJIICHUSX,
bopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;



MPUMEHATh B MPOLECCE IO3HAHMS, HCIOJIb3yEMble B XHMHH CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJZIENH, MPEOOPa30BBIBATH MOJEIbHBIE MPEACTABICHHUS — XUMUYECKUN
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas popMmyJia, ypaBHEHHE XUMUUECKON PEaKINH —
OpU PEIICHUU Y4YEOHBIX I103HABATEIbHBIX M MPAKTUUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHbIE MOJEJBHBIC IPEICTABICHUS JUIsl BBISBICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BJAJI€Th OCHOBAMH METOJOB HAy4YHOI'O ITO3HAHUS BEIIECTB U XUMHYECKHX
peakuii;

(opMyIMpOBaTh LIEIN U 337a4d UCCIEIOBAHUS, UCIIOIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI 17151 (DOPMHUPOBAHMSI TUIIOTE3BI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIAJCTh HABBIKAMH  CAMOCTOSITEIBHOIO  IUIAHMPOBAaHUS W NPOBEACHUSA
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh yYMEHHUs HaOMI0IaTh 3a XOAO0M
Mpolecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIUPOBATH
0000IIEHHs] U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEIOBAaHUA,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh  OMBIT  YYEHHUYECKOM  HCCIEOBAaTENIbCKOW W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY IOUCKY
METO/IOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOI0B ITO3HAHHUS.

3) pa6ora ¢ nnpopmanueii:

OpPUEHTHPOBATHCS B PA3NIUYHBIX UCTOUYHUKAX MH(pOpMaMU (HAyYHO-TIOMyJIsIpHas
JUTEepaTypa XUMUYECKOTO COJEpKaHUs, CIPaBOYHbIE TTOcOOUs, pecypchl MHTepHETa),
aHAIU3UPOBAaTh MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(opMyIMpPOBATH 3aIIPOCHI ¥ IPUMEHSTH PA3JIMYHbIE METOBI P MOUCKE U 0TOOpE
UHpOpMaIu, HEOOX0IMMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeleIEHHOTO TUIIa,

npuoOpeTaTh  ONBIT  HUCIOJB30BaHUA  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY MpeACTaBICHUS MH(MOpMALUU
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIN S3bIK B Kaue€CTBE CPEACTBa MpPHU padOTe C XMMHUYECKOH
uH(popMaIeil: NPUMEHITh MEKIpPEeAMETHbIE ((HPU3MUECKUE U MaTEeMAaTUYECKHUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHMKATUBHBIMH A€ CTBUAIMM:



3a/1aBaTh BOIPOCHI MO CYNIIECTBY OOCYXTaeMOW TEMbI B XOJI€ JHAIIOTA W/WIU
JTUCKYCCUH, BBICKA3bIBaTh WU, (OPMYIUPOBATh CBOU MPEIOKECHHUSI OTHOCUTEIHHO
BBITIOJTHCHHUSI TIPEJIOKEHHOM 3a7a4H;

BBICTYIIaTh C TMpE3eHTAIMe pe3yJbTaTOB IMO3HABATEIHHON JESITEIHHOCTH,
MIOJyYE€HHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPHU BBITIOJHECHUH
XUMUYECKOTO 3KCIEPUMEHTa, MPAKTUIECKON padOTHl IO HCCICTOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaM3ai y4eOHOTO MPOEKTa U (POPMYIMPOBATH BBIBOJIBI TIO
pe3ysibTaTaM MPOBEIEHHBIX HCCIICIOBAaHUM TMYTEM COTJIACOBAHMS TO3UIMA B XOJ€
00CyXKIeH!UsI 1 OOMEHa MHEHHUSIMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTH M OCYIICCTBIISITH CBOIO  TO3HABATEIHLHYIO
NeSATEIBbHOCTh, Ompenensis e€ TN W 3aJadd, KOHTPOJIMPOBATh W TI0 Mepe
HEOOXOUMOCTH  KOPPEKTHUPOBATh  MpeJylaraéMblii  aJrOpuT™M  JEHCTBUM  MpHU
BBITIOJIHEHUHM Y4Y€OHBIX M  HCCIIEOBATEIbCKUX  3ajad, BbIOMpaTh HaumboJee
3¢ PeKTUBHBIN CITOCOO WX pENIeHUs ¢ YUYETOM TOJTyYCHHS] HOBBIX 3HAHUU O BEIIECTBAaX
1 XUMUYECKUX PEaKITUsIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE cCaMOaHaIHW3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

IIpenmeTHbie pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckas XuMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUH 0 XUMHYECKON COCTABJISAIONICH €CTECTBEHHO-
HAYy4YHOW KapTUHBI MHPA, POJM XHMHUW B TIO3HAHUM SIBIICHUH TIPUPOJABI, B
(GbOopMUPOBAHUU MBIIUICHUS U KYJIbTYPbI IMYHOCTH, €€ PYHKIIMOHAIBHOU I'PAaMOTHOCTH,
HEOOXOIUMOM JIJI PEIICHHS MPAKTUYSCKUX 33Jlad U IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHCTEMOM XAMUAYECKUX 3HAHUU, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUSA (XUMUUYECKUN BJIEMEHT, aTOM, AJICKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, XUMHYECKasi CBSA3b,
cTpykTypHas ¢dopmyna (pa3BépHyTas W COKpalléHHas), MOJb, MOJIIpHAas Macca,
MOJISIPHBIN 00BEM, YTIICPOIHBIN CKENET, GYHKIIMOHATbHAS TPYTINa, pauKall, H30MEPHUS,
U30MEPBI, TOMOJIOTUYECKH PN, TOMOJIOTH, VYIJIEBOAOPOIbI, KHUCIOpPOA U
a30TCOJICpXKAIIME  COCAMHEHMS, MOHOMEpP, TNOJUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE  COCIMHEHMS); TEOPUM U 3aKOHBI (TEOpHs CTPOEHUS
oprannueckux BemectB A. M. byTnepoBa, 3aKOH COXpaHEHMSI MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XHMHHM; MHPOBO33PECHUECKUE 3HAHMUS,
JIe)KAIME B OCHOBE MMOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SBJICHUM,



(dakToIOTHYECKUE CBEJACHUS O CBOMCTBaxX, COCTaBe, MOJYYEeHWH M O€30MacCHOM
WCTIOJB30BAaHUM BAXKHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
NEATEeIbHOCTH YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE TMPU3HAKKA MOHSTHUH,
YCTAaHABIMBaTh HX B3aUMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIHME IOHATHUS IIPH
ONMCAHUU COCTaBA, CTPOCHHUS U MPEBPAICHUN OPTAaHUYECKUX COCAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW HCIIONB30BATh XUMHUYECKYIO CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOMN) hopmy
OPraHUYECKUX BEIIECTB U YPABHEHUN XMMHYECKHUX PEAaKUU, U3rOTABIMBATH MOJACIIH
MOJIEKYJ OpPraHMYECKHX BEMIECTB JUIS WUIIOCTPAlMM MUX XUMHUYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHUPOBAHHOCTh YMCHHHA yCTAHABIMBATh TMPUHAJICKHOCTh HN3YYCHHBIX
OpraHUYECKUX BEIECTB M0 UX COCTaBY U CTPOCHHUIO K ONpPEACIEHHOMY KIlacCy/Tpymie
COeNMHEHMI  (YTIeBOAOPOMbI, KHUCIOPOA W  a30TCOJAEpXKAIINEe  COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COCAWHEHHUsI), JaBaTh MM Ha3BaHUS MO CUCTEMAaTHUYECKOM
Homenkinatype (IUPAC), a Takke TpWBOAWTH TPUBHAIBHBIC HA3BaHUS OTIEIBHBIX
OpTraHUYECKUX BEHIECTB (ITUJICH, MPOIMWJIEH, alleTUJIEH, YTHJICHTJIUKOJIb, TJIMIICPHH,
denon, Qopmanpaeru, aneraibAeru]l, MypaBbUHAsS KHUCJIOTA, YKCYCHash KHUCIOTa,
OJICMHOBAs KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IITI0K03a, (PPYyKTO3a, Kpaxmal, IEeUII0I03a,
[JIMITUH);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BUIbI XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMEHHSI TPUMEHATH TIOJIOKEHUS TEOPUU  CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa miis OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTpOEHUE, (pu3nueckue u
XUMUYECKUE CBOMCTBA TUIIMYHBIX MPEJICTABUTEIEH PAa3IMYHBIX KIACCOB OPTaHUYECKUX
BEILIECTB (METaH, dTaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3, MeTUnOyTaucH-
1,3, OeH30/1, METaHOJ, ATaHOJ, ATUJICHIJIMKOJb, TIUIEPUH, (PeHOo, alneTaabaeru,
MypaBbHHasl U YKCYCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmal, LeJUTI0JI03a, aMUHOYKCYCHAsI
KHUCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSA3b MEXKIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMHUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh HCTOUYHUKH YTIEBOJOPOTHOTO
ChIpbs (HEe(Tb, TPUPOAHBINA Ta3, Yroiyib), CIOCOOBl UX MEpepabOTKH U MPaKTUYECKOE
PUMEHEHHE MPOIYKTOB MEPepadOTKH;

c(OPMHUPOBAHHOCTh yYMEHUH TPOBOAUTH BBIUUCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOIMYECTBA HCXOJHOTO BEIIECTBA WM MPOJIYKTa
PEaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU
IPOJIYKTOB PEAKIUN);



c(hOpPMHUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMOW 3HAHWK 00 OCHOBHBIX METO/AX
Hay4YHOI'O NO3HAHUS, UCIIOJb3YEMbIX B XUMHUU MPU U3YYEHHH BEIIECTB U XUMHUYECKHUX
SABJICHUN (HAOMIOJEHUE, U3MEPEHUE, DKCIEPUMEHT, MOJICTMPOBAHUE), UCIIOIH30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS U1 MPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIONATh TMpaBWIa IMOJH30BAHUS XUMHUYECKON
nocyfod u JabopaTOpHbIM O00OpYyJOBaHHMEM, a TakKe MpaBHiia oOOpalleHus: C
BELIECTBAMU B COOTBETCTBUM C HHCTPYKIHUSMH TIO BBIMOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBINOJHATh XUMHYECKUUN
AKCIIEPUMEHT (TPEBPALLEHUS OPraHUYECKUX BELIECTB MPH HArpeBaHUM, IOJTYYEHUE
OTUJIEHA YU W3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLINN OPraHWMYECKHX BEILIECTB,
JeHaTypauus OeNKOB IPU HarpeBaHUM, LIBETHHIE pEaKLUU OEIKOB) B COOTBETCTBUHU C
IpaBUJIaMU TEXHUKU 0€30IIaCHOCTHU MPHU OOpaLICHUH C BEIIECTBaMU U Ja00paTOPHBIM
000pyI0OBaHUEM, NPEACTABIATh PE3YyJIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (popme
3aMKiCH YPAaBHEHUI COOTBETCTBYIOLIUX PEAKINI U (POPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

COPMUPOBAHHOCTh ~YMEHHUH  KPUTUYECKH  aHAJIU3UPOBAThb XUMHYECKYIO
UHPOpMAIMIO, TOJIYy4YaeMyl U3 pa3HbIX MCTOYHHMKOB (CpEICTBa MacCOBOMi
uHpopmanuu, UaTEpHET U IpYyTrUX);

c(hOpMHUPOBAHHOCTH YMEHUU co0oaaTh npaBuia JKOJIOTUYECKHU
[€JIECO00PA3HOrO MOBEIEHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LEJIAX COXPAHEHMUS
CBOEr0 3J0pOBbs M OKpYXKAlOLIEW IPUPOJHOM Cpeabl, OCO3HABAaTh OIIACHOCTH
BO3/JICHCTBHS Ha KUBBIE OPTraHU3MBbI OIIPENEIEHHBIX OPrAaHMYECKUX BELIECTB, IOHUMAs
cmpic  mokazatens [IJIK, moscHATh Ha mnpumepax cHnocoObl YMEHBIIEHUS U
MIPENOTBPALIEHUS UX BPEIHOTO BO3JACHCTBHS HA OPTaHN3M YEJIOBEKA;

g 00yYaromMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsl: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HaHHUS BEIIECTB MU
XUMUYECKHUX SIBJICHUI;

JUTSL CTIENBIX M CTA0OBUASIIIUX O0YYaOIIUXCS: YMEHUE UCIIOIb30BaTh pesibeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHu JI. bpaiins g 3anucu Xumudeckux Gpopmyi.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIas u HeopraHu4IecKass XUMHUSD)
OTPaXKaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUNA: O  XHMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUHU B TTIO3HAHUM SIBJICHUI MPUPOJIBI, B
(bopMHUPOBAHNY MBIIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ PYHKITMOHAIIBHON TPAMOTHOCTH,



HEOOXOAMMON NJIsi pEerIeHUs] MPAKTHUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHOI Cpejie;

BIIQJICHUE  CHUCTEMOW  XUMHUYECKUX  3HAHWM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIME TOHATUSA (XUMHUYCCKUH D3JEMEHT, aTtoM, Hu30Tom, S-, P-, d-
AJIGKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM,
BaJICHTHOCTh, JJIEKTPOOTPUIIATEITLHOCTh, CTETNCHb OKHCJICHHUS, XHUMHYECKas CBS3b
(koBajeHTHAsI, MOHHAS, METALTMYECKAs, BOJOPOHAS), KPUCTAIMYECKAs PEmETKA,
TUNIBI ~ XUMHYECKHX  pPEaKIMid,  pacTBOP,  JJIEKTPOJHTHI,  HEIICKTPOJHUTHI,
AJIEKTPOJIUTHYECKAsT  JUCCOIMAINS, OKHUCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHYECKON pEakIuu, XHUMHYECKOE pPaBHOBECHE); TCOPHUH U 3aKOHBI (TEOpHS
3JIEKTPOJIMTUYECKON AucCcOoLMalny, nepuoandecku 3akoH 1. M. MenaeneeBa, 3aK0H
COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHCHHsS W TPEBpANICHUS DHEPTUU IPHU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH  S3bIK  XHWMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIekKAIIMe B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHWYECKHUX SBJICHUH, (DAKTOJIOTHMUECKHE CBEACHHS O CBOWMCTBAX,
COCTaBe, TOJYYCHHH M OE30IaCHOM HCITOJIb30BAaHWU BAKHEWIINX HEOPTaHWYECKHUX
BEIIIECTB B OBITY U TIPAKTUYCCKOM IESITCITLHOCTH YEIIOBEKA,

c(OPMUPOBAHHOCTh yMEHUW BBISBIATH XapaKTEpHbIC TMPU3HAKUA MOHSATHUH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIHME MOHSTHS TMpU
OTIMICAaHUH HEOPTAaHMYECKUX BEIIECTB M UX MPEBPAIICHUI;

c(OPMHPOBAHHOCTh YMEHUH HCIIONB30BATh XUMHUYECKYIO CHMBOJIUKY IS
cocTaByieHHs POPMYJI BEIIECTB U YPaBHEHUN XUMHUECKUX PEAKIIU, CUCTEMATHYECKYIO
HomeHknatypy (IUPAC) u TpuBManbHbIE Ha3BaHUS OTACIBbHBIX HEOPTaHUYECKHUX
BelIeCTB (yrapHblid ras, yTJEeKHCIbI ra3, aMMHUak, Tam€Has W3BECTh, HeETraméHas
W3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOPMHUPOBAHHOCTh YMEHUW OIPEAENATh BAJICHTHOCTh M CTEICHb OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB B COCIMHEHUSAX PA3TUYHOTO COCTAaBa, BUJl XUMUYECKOMN CBSI3U
(koBajieHTHAsi, MOHHAs, METAJUTMYECKas, BOJOPOAHAs) B COCIAUHECHMSIX, THI
KPUCTAJUTMYECKOU PeMETKH KOHKPETHOTO BEIIECTBA (ATOMHAsI, MOJICKYJISIpHASI, MOHHAS,
MeTaJUTHIecKas ), XapakTep CPeIbl B BOJHBIX PACTBOPAX HEOPTaHUICCKUX COCTUHCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUN YCTAHABIMBATH MPUHAIICKHOCTh HEOPTaHUIECKUX
BEIIECTB IO MX COCTaBY K OMPENEIEHHOMY KJAacCy/TpyIIe COSAMHEHHM (IIPOCThIe
BEIIECTBA — METAJUIbl MU HEMETAJUJIbl, OKCHJIbI, OCHOBAaHHUS, KUCJIOTHI, aM(pOTEpHbIE
TUIPOKCHUIBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICI TepHoandeckoro 3akoHa /J[. M.
MeHnneneeBa M JEMOHCTPUPOBATH €T0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh IJICKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mepuomoB Ilepmogudeckoil CHCTEMBl XHMHUYECKHX



anemeHToB /1. 1. MeHaeneeBa, UCTIONB3ys MOHATHS «S-, P-, d-2JIEKTPOHHBIE OpOUTAII,
(QHEPTETUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XMMHUYECKUX JIEMEHTOB U UX COCAMHECHUH IO nepuoaam u rpymnmam llepuoanueckon
cucTeMbl XxuMHudeckux 3semeHToB J1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMUCKHIBAThH) 00IIME XUMHUUECKUE
CBOMCTBA HEOPraHWYECKHMX  BEIIECTB  PA3JIMWYHBIX  KIJIACCOB,  IOJTBEPKIATH
CyLIECTBOBAHME T'E€HETUYECKOM CBSI3M MEKJIY HEOPraHMYECKMMH BEIIECTBAMHU C
MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TMpU3HAKaM (YUCIY U COCTaBy pEarupyroliux BeEIIeCTB, TEIIOBOMY
ahdexTy peakiuy, HU3MEHEHUIO CTENEHEH OKHCICHUS DJJIEMEHTOB, OOPaTHMOCTHU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIISATh YPaBHEHUS PEAKIUI Pa3TUYHBIX TUIIOB,
MOJIHBIE U COKpalIEHHBIE YPABHEHUSI PEaKIMii MOHHOTO OOMEHA, yUYUThIBas YCIOBUS,
MPUA KOTOPBIX 3TH PEAKIIMU UIYT OO KOHIIA;

chOpPMUPOBAHHOCTh ~ YMEHHMII  MPOBOJIUTH  PEAKIMHU,  IOJTBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABAThH OIBITHBIM
IyTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUH  PacKpbIBaTh  CYIIHOCTh  OKHCJIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI MTOCPEICTBOM COCTABJICHHSI JIEKTPOHHOTO OajaHca 3THX
peaKkuui;

c(hOpPMHUPOBAHHOCTh YMEHHUI OOBICHATH 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOH
peakiMu OT Pa3IUYHBIX (HaKTOPOB; XapaKTEP CMEIICHHUS] XMMHYECKOTO PAaBHOBECHUS B
3aBUCUMOCTH OT BHelTHero Bo3aeictsus (nmpunnui Jle [Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUECKUE MPOLIECCHI, JICKAITUE
B OCHOBE IPOMBIIIJIEHHOTO TOJYYEHHS CEPHOM KHUCIOThI, aMMHAKa, a TaKkKe
c(hOpPMHUPOBAHHOCTH MPECTABICHUHN 00 OOIIMX HAYYHBIX MPUHIIMITAX U SKOJIOTUYECKUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBRA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOUTH BEIYUCICHUS C UCTIOJIb30BAHUEM MTOHSATHS
«MaccoBasi 10Jis BEUIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHH Tra30B MPU XUMUYECKUX
peaklMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMHU BEIIECTB, TEIIOBOTO Y dekTa
PEaKLIMHU Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEILIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIuu;

c(hOpMHUPOBAHHOCTh YMEHUW COOJIO/IaTh MpaBWjIa IOJIb30BAHUS XUMHUYECKOMN
MOCY/IOM M J1a0OpaTOpHBIM O0OpPYJOBaHMEM, a TaKKe TMpaBHiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSMH TIO BBITIOJHEHUIO J1abOpaTOPHBIX
XUMUYECKUX OIBITOB;



c(hOPMHUPOBAHHOCTh YMEHHUN ITUTAHUPOBATH ¥  BBHINOJHATh XHUMHYECKUUN
AKCIEPUMEHT (pa3JIoKEHUE TMEepPOKCUAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTropa,
OTpeIeJICHUE CPEeIbl PACTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOTO WHJUKATOPA,
BJIMSIHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOU peaKIuu, peaKIIMi HOHHOTO
oOMeHa, Ka4YeCTBEHHbIE PeaKlliy Ha CyJib(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHMSI, PpEIICHUE OHKCHEPUMEHTAIbHBIX 3aJad no TemMaM «MeTtaely ¢
«HemeTamms») B COOTBETCTBUY C TIpaBUJIaMU TEXHUKU O€30MTACHOCTH MPU 00OpaIieHun
C BeIIeCTBAaMH U JabOpaTOpHBIM O00OPYJIOBaHWEM, TMPEACTABIATh PE3YJIbTAaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3aITUCH YPaBHEHUI COOTBETCTBYIOIIMX PeaKIUi
U GOpMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMCHHA KPUTHYECKH  AHAIU3UPOBATH  XHUMHYECKYIO
uH(pOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOH
KOMMYyHUKaiuu, MHTepHeT u ApyTHx);

c(hOpMHPOBAHHOCTH YMEHHUI coOJII01aTh npaBuiia HKOJIOTUYECKU
11e71eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOU JEATEIIBHOCTH B LIESAX COXPaHEHUS
CBOETO 3J0POBbsI U OKpYyXKalollled MPUPOJHONM Cpeibl, OCO3HAaBaTh OIMACHOCTH
BO3/ICHCTBUSI HA >KMBBIE OPraHU3MbI OMNPEACIEHHBIX BEIIECTB, MOHUMAsl CMBICT
nokazarens [TJIK, nosacHsaTs Ha mpuMepax crocoObl YMEHBIICHHS U TTPEIOTBPAICHUS
UX BPEAHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00Yy4YaroIIUMXCsl C OrPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBBS: YMEHHUE
MPUMEHATh 3HaHUA OO0 OCHOBHBIX JIOCTYIIHBIX METOAAaX TIO3HAHUSI BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUTSL CTIETIBIX M CTTA0OBHUASIIIUX OO0YYaOIIUXCS: YMEHUE UCTIOIh30BaTh pelibeHO-
TOYEUHYIO cucTteMy o6o3HaueHuit JI. bpaiins gy 3anucu xumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 3 1
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (unbp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUIECKHIX 3 0,5
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 05
BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 MeTtaminl
2.2 Hemertamier 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Pa3nea 3. Xumusd u :Ku3Hb
3.1 XUMUS U )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4acoB
Ne n/m Tema ypoka B KounTtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

1 [TpenMeT opraHuYecKOi XUMUH, €€ BOSHUKHOBEHHE, 1 0 0
Pa3BHUTHE U 3HAYCHHE

5 Teopust CTpOCHHS OPraHUYECKHX COSTUHCHUH A. M. 1 05 0
BbytnepoBa, €€ OCHOBHBIC TIOJIOXKCHHUS ’
[IpencraBneHue o KIacCHPUKAIUN OPTAHUICCKUX

3 BemiecTB. HomeHknaTypa (cucremarudeckas) 1 1 0,5 0
TPUBUAIBHBIC HA3BAHUS OPTAHUYCCKUX BEIIECTB

4 AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHICCKHUH Psif 1 0 0

5 MertaH 1 5TaH — MPOCTEUIIINE MPEACTABUTEIH 1 0 0
aJIKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0

7 DTUJIEH U IPOMUIIEH — MPOCTEHIINe MpeICTaBUTENN 1 0 0
AIKEHOB

8 [TpaxTiueckast padota Ne 1. «Ilomyuenue stusnena u 1 0 1
U3YYECHHE €r0 CBOMCTB»

9 Anxanuensl. byramuen-1,3 n meTmiOyraauen-1,3. 1 0 0
[TomydeHne CHHTETHYECKOTO KaydyKa M PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS,

10 TOMOJIOTUYECKHH psAll. ALETUIIEH — NPOCTEUIINI 1 0 0
MPEICTABUTENb aJTKHHOB

11 Brruncienus o ypaBHEHUIO XUMUYECKOM peakiuu 1 0 0




12

Apenbl: 6eH3011 U TOJIyO0JI. TOKCHYHOCTh apEHOB

13

14

['eneTHueckas CBS3b YIIEBOJOPOIOB, IIPUHAIIICIKAIINX
K pa3jIM4HbIM KJ1accaM

[TpupoaHbIE HCTOYHHUKH YTICBOAOPOIOB: PUPOIHBIH
ra3 | MOy THbIC HeTSIHBIC ra3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu

15

[IpupoHbIE HCTOYHHUKH YIJIEBOJOPOIOB: IPUPOIHBII
ra3 v MoINyTHbIE He(TAHbIE ra3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu

16

17

KoHnTponpHas pabora 1o pazaeny «YTIeBOI0pOabD

Hpe,[[eJ'ILHHe OJIHOATOMHBIC CIIUPTBI: MCTAHOJI U
9TAaHOJI. BO,I[OpOI[HaH CBA3b

18

19

20

MHoroaroMHbBIe CIIUPTHBI: 3TUJICHTIIUKOJIb U TJIMHECPHUH

deHou: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘ICCKI/IC n
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

Anpaerugpl: GopManbAeTU U alleTalbIeruI. AIIETOH

21

22

OnHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE KMCIOTHI:
MypaBbUHas U YKCyCHas

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK
MNPpEACTAaBUTECIIN BBICIINX Kap60HOBBIX KHCIIOT

24

25

MI;IJ'I& KaK COJIN BBICIIINX Kap6OHOBI)IX KHCJIOT, UX
MOIOIIIee IEUCTBUE

CrnoxHnble 3(hUpbl Kak TPOU3BOJHBIE KAPOOHOBBIX
KUCIOT. ['Maponus cnoxxHeix 3¢pupos

26

Kupsl: ruaponus, npuMeHeHue, OnoIoruyecKas pob
KUPOB




7 VYrneBosl: cocTa, kinaccudukanus. Baxxueimme 1
IPE/ICTABUTEIN: TIII0K03a, GPYKTO3a, caxapos3a

28 Kpaxman u nemiono3a Kak NprpoIHbIE TOJTUMEPHI 1

29 KontponsHas paboTa no paszaeny 1
«Kucnopoaconepskamye opraHH4ecKUe COeTMHEHUS)

30 AMUHBI: METUJIAMUH W aHUJIAH 1
31 AMHMHOKHCIIOTHI KaK aM(pOTEepHbIE OpPraHNYECKHe 1
COEIMHEHUs, UX OHosormyeckoe 3HaueHue. llenTumsr
32 Benku kak mpUpOIHBIC BEBICOKOMOJICKYJISIPHBIC 1

COC/IMHECHUS
33 OCHOBHBIC TIOHSTHSI XHMHH BBICOKOMOJICKYJISIPHBIX 1
COC/IMHCHUI
34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX 1
coenuHeHui. [ImacTMacchl, kaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34




11 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIysi aTOMOB

HepI/IOI[I/IquKI/Iﬁ 3aKOH U HepI/IO,I[I/I‘IeCKaH CHUCTEMaA

XUMHYECKUX 31eMeHTOB JI. 1. MeHaeneeBa, ux CBA3b C

COBpPEMEHHOM Teopuei CTPOCHHSI aTOMOB

3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XMMHYECKUX

3JICMCHTOB M UX COCI[I/IHeHI/Iﬁ I10 I'pylIiaM U nepuoaam.

3HadeHue MEpUOANYICCKOIo 3aKOHa U CUCTEMbI

xuMuueckux aneMeHnToB .M. Menaeneesa B pa3Butuu

HayKH
Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBL;

MeXaHU3Mbl 00pPa30BaHUs KOBAJIEHTHOM CBS3U.
Bonoponnas ca3b

BanenTtHocTh. DnekTpooTpuiiarenbHocTh. CTeneHb
OKHCIIeHH. BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE 1
KOJUJTOUHBIE pacTBOPBI. MaccoBast 107151 BEIIECTBA B
pactBope

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUIECKUX
COeAMHEHMM. ['eHeTnYeCcKast CBA3b HEOPraHUYECKUX
BEIIIECTB, PA3JIMYHbBIX KJIACCOB




Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHWYeCKOM M OpraHuveCKON XMMUU. 3aKOH
COXPaHEHHUS MacChl BEUIECTB; 3aKOH COXPAaHEHUS U
MIPEeBPALICHUS SHEPTUU IPU XUMHUYECKHUX PEaKIHIX

Ckopoctb peakiun. OOpaTuMbie peakiuu. XUMHYECKOE
paBHOBeCHE

10

11

12

[IpakTuueckas padborta Ne 1. «BausiHre pa3iaMuHbIX
(haKTOpOB HA CKOPOCTh XUMHYCCKON PEaKIIHI»

DnexTponutuyeckas auccoruainys. [lonstue o
BoJ0poAHOM Moka3zareie (PH) pactBopa. Peakmuu
MOHHOTO 0OMeHa. ['Maposn3 OpraHuvecKux u
HEOPTraHUYECKUX BEIICCTB

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuu. ITonstue
00 QJICKTPOJIMU3C PACIIIIaBOB U paCTBOPOB colen

13

14

15

Kontponbnas padota no pazaeny «TeopeTrnueckue
OCHOBBI XUMUN)»

Mertamnsl, ux nonoxenue B [lepuoanueckoit cucreme
XUMHYECKHUX 31eMeHTOB JI. 1. MeHaeneeBra u
0COOEHHOCTH CTpoeHHUs aToMoB. O01ue puznyeckue
CBOICTBA METAJIJIOB

CraBbl METAILIIOB. 3JICKTp0XHMH‘-IGCKHﬁ pAx
HaHpH)KCHI/Iﬁ METAJIlJIOB

16

XUMHYeCcKHe CBOMCTBA BaXKHEUILINX METaNIOB (HaTpHii,
KaJIUH, KaJIbIIMA, MarHUH, aTIOMAHUAN) U UX
COEJIMHEHU I

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX COEAUHEHHI

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHECHUN




19

[Tpaktuyeckas pabora Ne 2. "Pemienne
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «MeTtamibn"

20

21

22

Hewmeramnsl, nx nonoxenue B [lepruoanueckoi cucreme

xuMmudeckux ayemeHToB 1. . Menaeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

®u3nyecKre CBOMCTBA HEMETAIIOB. AJIJTIOTPONUS

HEMETaIlJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u

yIiiepo/a)
XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI H UX
COETUHEHUN

23

XUMHUECKUE CBOICTBA a30Ta, pocodpa u ux
COCIMHEHU I

24

25

XHUMUYECKHE CBOWCTBA YIIIEpOAa, KPEMHUS U UX
COE€IUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeTUHEHUN

26

O000I1IEHNE U CUCTEMATH3AIINS 3HAHUI 110 TEME
«Hewmerambly». BerauciaeHus o ypaBHEHHUSIM
XUMUYECKHUX PEAKLNN U TEPMOXUMUYECKHE PACUETHI

27

28

[IpakTuueckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "Hemeramsr"»

KonTponbHas pabota mo Temam «MeTamib» u
«HemeTamien)

29

HeOpFaHquCKHe 1 OPraHuv4C€CKHUEC KUCIIOTHI.
HeOpFaHquCKHe 1 OPraHu4€CKrUEC OCHOBAHHA

30

AM(poTepHbIE HEOPraHUYECKHE U OPraHUYECKUE
coeauHeHus. ['eHeTHUecKas CBsI3b HEOPraHUUYECKUX U
OpPraHNUYECKUX BEIIECTB




Poib XxuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MUIIEBON 0€30IaCHOCTH, PA3BUTHH 1
MEIUIIUHBI
32 [IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAITAX 1
MIPOMBIIIIJICHHOTO TTOJTyYeHUST BAKHEUIIINX BEIIECTB
33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB
34 XuMus ¥ 30POBbE YEIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus: 10-# xknace : yaeOHUK : 6a30Bbiit ypoBenb / O. C. 'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB. - 5-e uznanue, crepeoruntoe. - Mocksa : [Ipocsemenune, 2023..
Xumus: 11-# xnace : yaeOHuK : 6a30Bbiit ypoBenb / O. C. 'abpuensn, U. I'. Octpoymos, C. A.

Crnankos. - 6-e u3nanue, crepeoTunHoe. - Mocksa : [Ipocemmenue, 2024..

METOIAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

["a6puensn O.C. Knura mis yuurens

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubaunoreka IIOK https://m.edsoo.ru
Poccuiickas snexTponHas mkosa https://resh.edu.ru

®UOKO https://fioco.ru
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