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MNOSACHUTEJIBHAS 3AIIMCKA
[Iporpamma 1o XuMuH1 Ha ypOBHE CPEIHETO 00111eT0 00pa3oBaHus pa3padboTaHa



Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 N2 273-d3 «O6 obpa3zoBaHuU B
Poccuiickoit denepannn», TpeOoOBaHUM K pe3yabTaTaM OCBOCHHS (denepalibHON
oOpa3oBaTesibHOM TporpamMmbl cpenHero oomero ob6pazoanusi (DOOII COO),
npeacTaBieHHbIX B DenepanbHOM roCyIapCcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COO, c yuérom Konuenuuu mnpernonaBaHusi y4eOHOro mnpenMera «XHUMHS» B
oOpaszoBarenbHbIX —opraHm3amusax Poccuiickoit  denepanmu, peaau3yromux
OCHOBHBIC 00pa30BaTEIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHHH «CTparerun
pa3BuTua BocnutaHus B Poccuiickoii ®enepamuum Ha nepuon g0 2025 ropan

(Pacmopsixenue IpaBurensctBa PO ot 29.05. 2015 N2 996 - p.).

OcHOBY MOJIXOOB K pa3pabOTKe MporpamMMmbl MO XMMHH, K OIPENEICHUIO
o0miei cTpareru 00ydeHus, BOCIIUTAHUS U Pa3BUTHsI 00yUYaIOIIUXCSA CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 kiraccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkeHuss @I'OC COO o B3aMMOOOYCIOBIEHHOCTU IIEJIEH,
COJIEpKaHUs, PE3YJbTAaTOB OO0yuYeHHUs] U TpeOOBaHUUW K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEILHON  OpraHu3aluu, SBISETCS HEOThEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My Oa30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, HPHUCYILUX
LEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUs. OTH LEHHOCTU KacaroTcs
NO3HAHMS 3aKOHOB MPUPOBI, POPMHUPOBAHUSI MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0OBEKa, a TAK)KE HKOJIOTMUYE€CKH 0OOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
U npuponHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHME OOyYaroIIMXCsl Ha
YPOBHE CpEJIHETO 00111eT0 00pa30BaHUs CPECTBAMH YUEOHOTO MpeaMeTa « XUMHUS,
COJEP’)KaHHE M TMOCTPOEHUE KOTOPOrO OMpeNesieHbl B MPOrpaMMme MO XUMHH C
y4€TOM creuu(puKd HAayKd XUMUHM, €€ 3HaYeHUs B MO3HAHWU MPUPOJLI U B
MaTepUaJIbHOM KM3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENel U MPUHIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEAHEro  OOILero
oOpa3oBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUIPAaeT 0COOyH POjb B
COBPEMEHHOW NUBHWJIN3AIMU, B CO3JaHUHM HOBOM 0a3bl MaTepUajbHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (pOPMHUPOBAHUE PAIIIOHATILHOTO HAYyYHOTO MBIILJICHUS, B
CO3JlaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKPYXKAIOIeM MHUpPE KaK O €IUHCTBE
OpUPOJBI M YEJIOBEKa, KOTOpoe (opMHUpYyeTCcs B XMMHUU Ha OCHOBE MOHHMAaHUS
BELIECTBEHHOIO COCTaBa OKPYKAKOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 0071aCTIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HAayKaMHW, XMMHUS CTaja
HEOThEMJIEMOM YaCThI0 MUPOBOM KYJIBTYpbI, HEOOXOAMMBIM YCIOBUEM YCHEIIHOTO
TpyZla U JKA3HU Kaxzaoro ujeHa oOmectBa. CoBpeMEHHas XHMHsI KakK Hayka
co3ujaresibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha pElIeHHe
100aJbHBIX MPOOJEM yCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — ChIPHEBOM,
HYHEPTreTUYECKOM, MUIIIEBOM, FKOJIOTMUYECKOM O€30MaCHOCTH M OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOMMMM UEISIMH M TPUHLIMIAMH CPEIHEr0 OOLIEro



oOpaszoBanus coaepxkanue npeamera «Xumus» (10-11 xiaccrl, 6a30BbIi ypOBEHB
U3YYEHHs) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOUIEKYIbTYPHYIO MOATOTOBKY
OoOyYaromuxcsi, HEOOXONMMYI0O UM JJid BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLUYMa, MPOIOJHKCHUS
o0pa30BaHus B Pa3IMYHBIX 00IACTSX, HE CBI3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBndomuMu  npeaMera  «XuMus» SBISIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumus» U «OOmas W HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAyKH: CHCTEMA
3HAHUU MO0 HEOPTaHWYECKON XUMHUHU (C BKIIOUEHHEM 3HAHUU W3 OOIled XUMHUHU) U
OpraHn4YecKor XuMuM. POpMHUpPOBAHHWE NAHHOM CHCTEMBI 3HAHWM NPU U3YYCHUU
npeaqMeTa o0ecreunBaeT BO3MOXKHOCTH PACCMOTPEHHSI BCETO MHOTrooOpas3us
BEIIECTB Ha OCHOBE OOIMX MOHSATHII, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa comepxkaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUS» cPOpMHpOBaHa B IpOrpaMMe IO XHMHUU HAa OCHOBE
CUCTEMHOI0 TNOAX0Ja K M3YYEHHIO YydyeOHOro Marepuaiga MU oOycCJIOBJIEHa
UCTOPUYECKM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM HA  ONPEACIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOW XHUMHH BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOCHHS OPraHHYECKUX
COCIMHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHMYECKMX M  IJIEKTPOHHBIX
IPECTaBICHUN O CTpOeHHUH BellecTB. CBeleHus 00 N3yuaeMbIX B Kypce BEIIECTBaX
JAIOTCA B PA3BUTUU — OT YINIEBOJAOPOJIOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  opraHmyeckom — XMMHHM ~ MOJYyYarOT  pPa3BUTHE
chopMUpOBaHHbIE HA YPOBHE OCHOBHOIO 0OIIEro 00pa3oBaHUs MEPBOHAYATILHBIE
MPEICTABICHNUA O XUMUYECKON CBS3H, KIACCU(PUKALUOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yIIIOM 3peHHs B mpeaMmeTre «XUMHsS» 0a30BOro YypOBHS
paccMarpuBaeTCsl W3y4eHHBII Ha YPOBHE OCHOBHOTO oOOIIero oOpa3oBaHus
TEOPETUUECKUI Marepuan M (PAKTOIOrMYeCKHe CBEACHHMS O BEIeCTBaX U
XUMHUeckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHSD» OOydaroIUMCsl TPEIOCTaBIsIeTCs] BO3MOXHOCTh OCO3HaTh 3HAYECHUE
NEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTMYECKUX TMO3ULINH,
IyO’)ke TOHSATh MCTOPHYECKOE W3MEHeHue (QYHKIUA OSTOro 3akoHa — OT
o6o01mIaromei 10 00BICHSIONMEH U MMPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEMIIMX BEHIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M MPUMEHEHUHU, & TAKKE O XMMHUYECKUX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHUs HomonHseTcsa B Kypcax 10 u 11 kinaccoB anemenTamu
COJIEpKaHNs, UMEIONIUMHU KYJBTYpOJIOTUYECKUA W TPUKIATHON Xapakrep. OTH
3HAHMSI CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBA3M XMUMHUHU C JAPYTMMH HAayKaMw,
PACKPBIBAKOT €€ POJIb B MIO3HABATEIILHOW Y MIPAKTUYECKOU AEATEILHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCITUTAHUIO YBa)XKEHHUS K MPOLIECCY TBOPUYECTBA B 0OJACTH TEOPHH
Y MPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX IMpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIMBATH MH(POPMALIUIO ¥ TPUMEHSATD €€ JJIs TONOJTHEHHsI 3HaHUH,
PELICHNS] MHTEIUIEKTYAJIBHBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEN0BATEIbCKUX 3a/1a4. B
LEJIOM cofepxaHue ydeOHOro mpeamera «XHUMHsSD» JAaHHOTO YPOBHS W3YyYEHUs



OpPHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y O0YUAIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI
JUIsl TOHMMaHus (puiocoCckux uAeH, TaKUX Kak: MaTepualbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOTO MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOEHUEM, I0O3HABAEMOCTh IPUPOJHBIX SIBICHUMN IIyTEM IKCIIEPUMEHTA
U PpEIICHUS TMPOTUBOPEUMH MEXAY HOBBIMH (akTaMd U TEOPETUYECKUMHU
MPENOChUIKAMHU, OCO3HAHKUE POJIM XUMUU B PEIICHUU HYKOJIOTUYECKUX MpolsieMm, a
Takke MpolieM cOepeKeHHs] YPHEPTEeTUUECKUX PECYPCOB, ChIPbs, CO3aHUs HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmane pemeHuss 3aad  BOCHUTAHMS, PAa3BUTHUST U COLMAIM3ALUU
OoOy4Jarouuxcsi MNPUHATHIE MPOrpaMMON MO XHUMHUHM TMOAXOIbl K OMNPEICICHUIO
COJIEpXaHUSA M TIOCTPOCHUS TMpeaMeTa MpeaycMaTpuBalOT  (HOpPMHUPOBAHUE
YHUBEPCAIBHBIX YUSOHBIX JEHCTBUN, UMEIOMNUX 0a30BOE 3HAYCHHE IJISI PA3TMIHBIX
BUJIOB JICSITCIIBHOCTU: pEIIeHHus] MpoOieM, TOMCKa, aHamm3a W 00pabOTKU
uHOpMaIK, HEOOXOAMMBIX JIi TPUOOPETEHHS OIbITa MPAKTHUYECKOW U
UCCIIEOBATENbCKON JEATEIbBHOCTH, 3aHUMAIONIEN Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenomaBaHUsi XMMHUM KaK Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs, IPU OMPEICTICHUH
COJIEPKATENBHON XAPAKTEPUCTUKHU I1EJEH W3Y4YEHUs] NPEeIMETa HaIlpaBICHUEM
MEePBOCTENEHHON 3HAYMMOCTU TPAJAMIIMOHHO MNpU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
JIEATEIIBHOCTH YeJOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOIMYECKON TOYKHM 3PEHHS] TAaKOW MOJXOJA K OMNPEACICHUIO LeNied H3y4eHUs
IpeMeTa SBJISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOUYKE 3PEHUsSI TJIaBHBIMU IEISIMU W3Y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisiTOTCSA:

o (opMupoBaHHE CHCTEMbl XHMHUYCCKHX 3HAHMH KaK BaXHEHIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, B OCHOBE KOTOPOU
JIeKaT KIIOYEBbIE TMOHATHS, (PyHIaMEHTaJbHbIC 3aKOHBI U TECOPUU XHUMHH,
OCBOCHHE SI3bIKA HAyKH, YCBOCHHE M MOHUMAHHE CYUIHOCTU JOCTYIHBIX
0000111eHnI T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH hX
pPa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHUE U pa3BUTHE MPEACTABICHUNA O HAYYHBIX METO/IaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIUi, HEOOXOUMBIX JJIsl MPUOOPETEHUS YMEHU I
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUUYECKUX SIBICHUH, UMEIOIIUX
MECTO B IPUPOJIE, B IPAKTUYECKON U MMOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB JICSITEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIEPUMEHTA, COONIOACHUEM  TPABHII
0e301acHOro 0OpAIeHHS C BEISCTBAMU.

Hapsany ¢ atum, coaepxarenbHas XapaKTepUCTHKA LeJIed U 3a/1a4 U3YYEHUS
MpeaAMETa B MPOrpamMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TIPUOPUTETAMHU B CHCTEME CpemHero obmiero obpasoBaHusi. CeromHs B
MPEernoaBaHuy XUMHUH B OOJBITICH CTENEHN OTAAETCS IPEANIOUYTCHUE MMPAKTUYECKOM
KOMIIOHEHTE cojepKaHus OOydYeHUs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA O00I€00pa30oBaTeIbHON OpraHu3aluy, BIAACIONIETO HE HabopoM



3HaHWU, a (PYHKIUMOHATBFHOM TPAMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHUSMU
AKTUBHOTIO MOJIYYeHUS] 3HAHUM ¥ MPUMEHEHHS UX B PEAIbHON KU3HU JIJISl PEIICHMUS
MPaKTUYECKUX 3a]1au.

B cBsI3U ¢ 3TUM NpU U3y4EeHUH MIpeAMETa « XUMUSD TOMUHUPYIOIEe 3HAYCHHUE
MpUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

ajanTanus o0y4aroumxcs K yCIOBUSM JTUHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMHUpOBaHUE  UHTEIUIEKTYaJbHO  Pa3BUTONM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX JKM3HEHHBIX CUTYaIlMsIX, CBI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmMupoBaHue y OOydyarOmMXCS  KIIOYEBHIX  HABBIKOB  (KITFOUEBBIX
KOMITETEHIINI), KMMEIOIUX YHUBEPCATbHOE 3HAYCHHE /Js pa3jNyYHBbIX BHJIOB
JeSITEIbHOCTH: pelleHus: mpobieM, ToucKa, aHanu3a U o0paboTku uHpopmanuu,
HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITa JEATEILHOCTH, KOTOPAasi 3aHUMAET BAXKHOE
MECTO B TO3HAHMM XUMHUHU, a TaKXKe /I OLEHKU C TMO3UIMK SKOJIOTHYECKON
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTraHU3M
4eJI0BeKa U MPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN 00YYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSATEILHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTIMU, UCTIOIH30BaATh
COBpeMEeHHbIe MH(POPMAIIMOHHBIC TEXHOJIOTHH JJIsl MIOMCKA W aHajn3a y4eOHOU |
HAY9IHO-TIOMYJISIPHONU WH(DOPMAITIH XUMHUIECKOTO COEPKaHMUS,

dbopMupoBaHUE U Pa3BUTHE y OOYUAIOIIMXCS aCCOLMATHBHOTO U JIOTUYECKOTO
MBIIUICHNSI, HA0IIOAATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMUMBI, B YaCTHOCTH, MPH IUIAHUPOBAHUW W TPOBEACHUH XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHUE Y OOyYaromuxcs YOSKIEHHOCTH B T'yMAaHHCTHYECKOU
HAIPABJIICHHOCTH XUMHUH, €€ BaXXHOW POJIU B PEHICHUU TMIIOOAIBHBIX MPOOIEM
PaIMOHAIIBHOTO MPUPOIOTOIH30BAHUS, TTOMOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOIHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOAMMOCTH OEpeXHOTO
OTHOIICHUS K TPHUPONE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWUW JJIs TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBI3AHHBIX C XUMUUYECKUMU SIBJICHUSIMHU.

B yueOHOM maHe cpeaHero oOmero o0Opa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTr0 YpOBHSI BXOJUT B COCTaB MpeAMETHOH obnactu «EcTrecTBeHHO-HAyYHBIC
MIPEIMETED).

OO11ee yncno 4acoB, OTBEAEHHBIX JJIsl U3YYEHUS! XUMUHU, Ha 0a30BOM YpPOBHE
cpemHero o0miero oopazoBaHusi, coctapiset 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Henento), B 11 knacce — 34 yaca (1 4ac B Heenio).

COAEPXKXAHUE OBYYEHUA
10 KIIACC

OPTAHNYECKASA XUMUA



Teoperuyeckue 0CHOBBI OPraHMYeCKON XUMHH

[IpenmeT opraHnYecKOi XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B
IIOJIy4YCHHHM HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS OPraHUYECKUX
coequHeHnit A. M. Bytieposa, €€ ocHOBHbIE MTOJI0KEHUS. CTPYKTypHBIE (OPMYIIbI
opraHudeckux Bemects. lomonorus, wuszomepus. Xumudeckas CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OAMHAPHBIE U KPaTHBIE CBA3H.

[TpencraBnenne o kiaccupuUKalMy OpraHndeckux BemiecTB. HoMeHknarypa
OpPraHMYECKUX COEOUHEHMH (CHUCTeMaTudecKkas) W TPUBUAIbHBIE Ha3BaHUs
BOKHEUINX MPEACTABUTENEH KIIACCOB OPTAHUYECKUX BEIIECTB.

OKCNIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M UX IPEBPAILCHHIA:
O3HAaKOMJIEHHE C 00pa3liaMy OPraHMYECKUX BELIECTB U MarepuajgaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKY]l OPraHMYECKUX BEIIECTB, HAOJIIONEHHE M OIKCAHHE
JIEMOHCTPALIMOHHBIX OINBITOB M0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBJieHUE, OOYTJIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKM psA. MeraH M 3TaH —
OpOCTEHIINE NPEACTABUTENN AaJIKaHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMEUICHUs W TOPEHMs), HAaXOXKJIECHUE B MPHUPOJE, IOJIy4YEHUE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUNA psl. DTWIEH U IPOIUJIEH —
IPOCTENIINE TPEICTABUTENIN AJIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpAaTAllMM, OKHUCICHHUS U
MOJIMMEPHU3ALIMH ), TOJTyYEHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyragueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuusi nosumepusanuu). [lodyyeHue CHHTETHYECKOTrO
Kay4yKa U pE3UHBI.

AJKHHBI: COCTaB M1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETHIIEH
— TOpPOCTEHIIMHA MpeNCTaBUTEIb AJIKHUHOB: COCTaB, CTPOEHUE, (U3NYECKUE U
XUMHUYECKHE CBOMICTBA (peakuMu THIPUPOBAHMS, TaIOTEHUPOBAHUS, TUIpaTallH,
rOpEHNs), MOIyYeHUE U IPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, pU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakuuy rajoreHUpOBaHUs W HUTPOBAHMUSA), MOJIyY€HUE U IpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuieckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOTYUeHue U npumeHerue. TOKCHYHOCTh APEHOB.
['eneTnueckass CBA3b MEXAY YINIEBOJOPOAAMH, MPHUHAICKAMNUMHU K Pa3IMYHBIM
KJIACCaM.

[IpupogHble MCTOYHUKH YIIIEBOAOPOAOB. llpupomHbIi Ta3 M IMOIYTHBIE
Hedrauble ra3pl. Hedts n e€ mpoucxoxaenue. CriocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaluTU4YecKuil), muponus. IIpomykrbl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KaMeHHbII
yroJib ¥ MPOJYKTHI €T0 MepepadOoTKH.

OKCIIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M MUX IPEBPAILECHHIA:
O3HaKOMJIEHHE ¢ 00pa3laMu MIacTMacc, KayaykoB M pe3uHbl, Komekunu «Hed Ty
U «YTroiib», MOAEIUPOBAHUE MOJIEKYJ YIIIEBOJOPOAOB M TaJOT€HONPOU3BOAHBIX,



MPOBENICHNE MPAKTUYECKON pabOThI: TTOYICHHUE STUIICHA U U3yUYCHHUE €TO CBOMCTB.

PacuérHble 3amaun.

Brruncnenuss mo ypaBHEHHMIO XHMHMUYECKOM peakiuu (Macchl, 00bEéMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMM MO U3BECTHBIM Macce,
00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UJIU IIPOIYKTOB PEAKITUN ).

Kucaopoacoaeprkaniue opranudeckue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHHUPTHI. METaHOI U ATAHOJ: CTPOECHUE,
bu3nYecKne W XUMHUYECKHE CBOMCTBA (peakinu C aKTUBHBIMH MeETaJlJIaMH,
rajoreHOBOAOPO/IaMH, TOpEHHUE), NpUMEHEeHUue. BoaopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU COUPTOB. JIelCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoT0aTOMHBIE CHUPTHI. DTUIICHTIIMKOIb U TIIUIIEPUH: CTpOeHUE, (Pu3ndeckue
M XUMHYECKHE CBOMCTBa (B3aUMOACHCTBHE CO IIEJIOYHBIMH MeETaJIaMU,
Ka4eCTBEHHAs pPEaKiMsi Ha MHOTOaTOMHbIE CHUPThI). JlelicTBHE Ha OpraHusMm
yesjoBeka. [[pruMeHeHne muieprHa U STUJICHTITMKOIIS.

deHoy: CTpoeHHE MOJEKYIbl, (HU3NYECKHUE M XUMHUYECKHE CBOMCTBA.
ToxcuuHocTth penona. [Ipumenenue penona.

Anpaeruapl U kemownsl. DopManbAeTHA, AalETAIBACTHI: CTPOCHHUE,
bu3nYecKkue U XUMHUYECKHE CBONCTBA (pEaKIMH OKHUCICHHS U BOCCTAHOBIICHUS,
Ka4eCTBCHHBIC PEAKIIMH ), IOTYyUYCHHE U IPUMEHCHHUE.

OnHOOCHOBHBIC TIPe/Ie/IbHBIC KapOOHOBBIC KMCIOThI. MypaBbHHAs U YKCyCHAas
KHUCJIOTBI: CTPOCHHUE, PU3UUECKUE U XMMUUECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCJIOT, peaKius 3TepupuKaiim), noaydyeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHI KaK MPE/ICTABUTEN BBICIIINX KapOOHOBBIX KUCIOT. MblLja Kak
COJIM BBICIIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBUE.

CnoxxHbie 3(hUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
sa¢upoB. Kupsl. I'maponus xupos. [IpumeHnenue xxupoB. buonornueckas poib

JKUPOB.
VYrneBonbl: cocTaB, Kiaccuukaius yriaeBo10B (MOHO-, TU- U TIOJTUCAXaPUIBI).
[moko3a — mpocTedmuii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJICKYIHI,

bu3nUecKrue U XUMHUYECKUE CBOMCTBA (B3anMoneicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’keHHUE TIIIOKO3bl), HAXOXK/IEHHUE B TIPUPOJIC, IPUMEHEHHE, OMoIoTuYecKas poJb.
dotocunre3. OpyKTO3a KaK U30MEP ITTFOKO3BI.

Kpaxman u nesmironos3a Kak npupoaHbie noiumepbl. CTpoeHHe Kpaxmania U
He/uTon036l.  DU3MYECKMe M XUMUYECKHE CBOMCTBa Kpaxmayia (THAPOIH3,
Ka4eCTBEHHAs PEaKIUs C UOJAOM).

DKCIEpUMEHTaIbHbIE METOAbl HW3Y4YEHHUsI BEIIECTB U HX IPEBpalICHUN:
MpoBeicHNEe, HAONIONCHUE M OMHCAaHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CITUPTOB, KAYECTBEHHBIE PEaKIMU OJHOATOMHBIX CIHUPTOB (OKHCIICHHE STaHOJa
okcugoM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJICUCTBUE IIUIIEPUHA C
ruapokcuaoM Mmenu(Il)), anpreruoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmemu(ll), B3amMomeicTBHE Kpaxmana C HOAOM),
MIPOBEICHUE MTPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Beluncnennss mo ypaBHEHHIO XHMHYECKOW peaknuu (Macchl, 00BEMa,



KOJIMYECTBA MCXOAHOIO BELIECTBA WJIM MPOAYKTa PEAKIMHU 10 U3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEILIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcoaeprKalie opraHuuecKie COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe opraHnueckue coenunenus. dusndeckue u
XMMHUYECKHE CBOMCTBA aMHHOKHMCIOT (Ha IpuUMepe DIMLuHA). buonormueckoe
3Ha4€HHWE aMUHOKUCIIOT. [lenTuapl.

benkn kak mNpUpoaHBIE BBICOKOMOJIEKYISIpHBbIE coequHeHus. IlepBuuHasd,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBONCTBA OEJIKOB:
TUAPOJIN3, ICHATypalltsl, KaYeCTBEHHbIE PEaKIINU Ha OEJIKH.

OKCNIEpUMEHTAJIBHBIE METO/bl H3YYEHUs BEIIECTB M UX IPEBPAILCHHIA:
HAOJIOEHNE U OMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OCNKOB MpHU
HarpeBaHUM, IBETHBIE PEaKIIUU OEITKOB.

BbicokoMoOsIeKy/IsIPHbIE COeUHEHMS

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COECIUHEHHI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEHAS MOJEKYIsIpHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHUN —
NOJIUMEPU3ALMSL U TOJTUKOHICHCAIIHSL.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3yU€HUs BELIECTB M MX MpEeBpallleHUi:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexmpeameTHbIE CBA3H.

Peanuzamust MeXnpeaMEeTHBIX CBA3eH MPU U3yYEeHUN OPTaHMYECKON XUMHH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHH, TaK W TOHITHA, SBISIONUXCA CUCTEMHBIMU JUJISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBICHUE, HAYYHbIN (akT, TMIOTE3a,
3aKOH, TE€OpHs, aHAJU3, CUHTE3, KiacCUpUKalus, NEePUOIUIHOCTb, HAOIIONEHNUE,
U3MEpEHNE, IKCIEPUMEHT, MOAEIUPOBAHUE.

dusuka: Marepusi, OSHEprus, Macca, aToM, DJEKTPOH, MOJEKyIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, Tel0, OObEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETMUMHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTocuHTE3, OMOJOTMYECKM aKTHBHbIE BelecTBa (OENKH, YITIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, MOJIE3HbIE MCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHomorus: MNUUIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAaHMUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE Mperaparbl, MaTepruabl U3
MCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH



XuMHYecKui 37eMeHT. AToM. Spo aroMa, U30TOTbI. DIEKTPOHHAs 000I0YKa.
DHepreTUYecKue ypoBHHU, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- SIIEMEHTHI.
Oco0OeHHOCTH pacTlpeiesieHUs JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(DUTYpaLIHs aTOMOB.

IIepuoanueckuit 3akoH u [lepuonnueckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b INMEPUOAMYECKOrO 3akoHa M Ilepuonnueckoil CUCTEMBI
xuMmuuyeckux siemeHtoB J[. M. MeHnzaeneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX DOJEMEHTOB U
oOpa3yeMbIX WMH TPOCTHIX H CIOXHBIX BEMIECTB MO TPYIIaM W TEpPHOIaM.
3HaueHHE NEPUOUYECKOTO 3aKOHA B PA3BUTHU HAYKH.

CrpoeHue BelmiecTBa. XHUMHUYECKasl CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KoBaJieHTHas HEMOJSIpHAs W MOJsipHAs, WUOHHAS, MeTalimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJICHTHOW XHUMHUYECKOW CBS3W (OOMEHHBI H  JTOHOPHO-
akuenTtopHeiil). BomoponHast cBsi3b. BaneHTHOCTh. NEKTPOOTPUIIATEIBLHOCTD.
Crenenp okuciieHus. IOHbI: KAaTUOHBI U AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOECHUS. 3aKOH MTOCTOSTHCTBA
COCTaBa BEIIECTBA. THWIbl KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA
BEILIECTB OT TUIA KPUCTAJUINYECKON PEIIETKHU.

[IoHsTie O mucnepcHbIX cucTteMax. VICTHHHBIE U KOJUIOMIHBIE PAaCTBOPHI.
Maccosas 10515 BelecTsa B pacTBOpeE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. |E€HETHYeCKass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckass peaknua. Krnaccudukanmss XMMHUYECKHMX  peakiuid B
HEOPraHWYE€CKOM W OPraHUYE€CKOM XMMHHU. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPALLICHUS SHEPTUHU TP XUMHUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3lWyHbIX (pakropoB. OOpaTuMbIe
peakunu. Xumuyeckoe paBHoBecue. DakToppl, BIMAKOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunuun Jle [larense.

DnekrponuTudeckas aucconuanus. CUibHBIC U clladble AMeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPAJIbHAS, LIECJIOYHAS.

OKUCAUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4Y€HUS BELIECTB M HUX MpEeBpallCHUN:
neMoHctpanus tadnun «llepuogudeckas cuctema xuMmudeckux snemeHTos 1. U.
MeneneeBay, U3ydeHHE MOEICH KPHUCTAUIMYECKUX PEIMIETOK, HAOMIONCHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3iokKeHUE TIEPOKCUIA
BOZIOPOJIa B IPUCYTCTBUHU KaTaau3aTopa, ONPeaeI€HUE CPEIbl pACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO WHWKATOpa, PeaKIii HOHHOTO OOMEHa), IPOBEICHUE
pakTu4eckoil padoTsl «BiusgHue pa3nuuHbX (aKTOpPOB HA CKOPOCTh XUMUYECKOM
peaKLUN.

Pacuérnbie 3anaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMUYECKMX pEaklud, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCITOIB30BAHUEM MTOHATHS «MaccoBas OIS
BEILIECTBAY.

Heoprannyeckasi xumus



Hemeramnsl. Ilonoxenme HemeraiuioB B Ilepuogmueckonn  cucreme
xumudeckux siemeHtoB [[. M. MenneneeBa u 0COOEHHOCTH CTPOEHMSI aTOMOB.
duzryeckre CBONCTBA HEMETAJUIOB. AJLIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpoJia, cephl, pocdopa u yriepoaa).

XUMHYECKUE CBOWCTBAa BaXKHEHIIMX HEMETAIOB (TaJlOT€HOB, CEpPbI, a30Ta,
dbochopa, ymiepoma W KpeMHHMs) W HMX  COEAMHEHUM  (OKCHJIOB,
KHUCIIOPOICOACPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUH ).

[IprMeHeHnEe BaJKHEUIINX HEMETAJUIOB U UX COCINHEHUM.

Merannel. 1lonoxenne mertamioB B llepuognueckorn cucTeMe XMMHUYECKUX
anemenToB JI. . MenzaeneeBa. OcCOOEHHOCTH CTPOCHHUS HIIEKTPOHHBIX 00O0JIOYEK
aroMoB MeTayuioB. O0mue ¢uzndeckrue cBoicTBa MeTawioB. CIlaBbl METAJLIOB.
ONEeKTPOXUMUYECKHUN sl HAIPSHKEHUA METAJIOB.

XUMUYECKUE CBOMCTBA Ba)KHEWINMX METAUIOB (HATpUM, KaJluil, KaJbIUH,
Mar"ui, alfOMUHUHI, [IMHK, XPOM, KEJI€30, ME/Ib) U KX COCTMHECHUM.

OOwue cnocoObl nmoiyyeHus: MeTamioB. [IpuMeHeHre MeTaioB B ObITY M
TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METO/bl H3Y4YEHUs BEIIECTB M HX IPEBpaALICHUIL:
U3Yy4YCHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, pElICHUE
HKCIIEPUMEHTAJIBHBIX 3aj[a4, HaONIONEHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOACHCTBUE THAPOKCHAA ITIOMUHUS C PacTBOpaMU
KHCJIOT M LIEN0Y€EH, KaYeCTBEHHbIEC PEAKIIMM Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaun.

PacuéTthl mMacchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM OObEMY OJHOTO M3 Y4YaCTBYIOLIMX B PEAKIHMH BEIIECTB,
pacuétbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIH OJHO
U3 BEILIECTB UMEET PUMECH.

XuMHuS ¥ KM3Hb

Ponp xumMum B 00ecCriCUeHHHM SKOJOTHYCCKOM, SHEPIreTUYSCKON M IHILECBOM
0€30MacHOCTH, Pa3BUTUM MeAMLMHBL. [IOHATHE O HAyYHBIX METOAAX IO3HAHMS
BELIECTB U XUMUYECKHUX PEAKLIUM.

[IpencraBnenust 00 OOIIMX HAYYHBIX TPUHITUTIAX TTPOMBIIILIEHHOTO MOJTYYSHUS
BAKHEHILNX BEIIECTB.

UYenoBeK B MHpE BELIECTB W MaTrepuajoB: BAXKHEWIINE CTPOUTEIbHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepuabl, KPACKH, CTEKIIO, KEpaMUKa, MaTepraIbl
JUTS DTIEKTPOHUKHY, HAHOMAaTepHalbl, OPraHUYE€CKUE U MUHEPAIbHbIE YI0OPEHMUS.

XuMHST U 370pPOBbE YEJOBEKA: MPAaBWJIA HMCIHOJb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOT0 UCIOJIb30BAHMS IPEMapaToB OBITOBOW XUMHUU B
MOBCEIHCBHOM KU3HU.

MexnpenmeTHble CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H MpU  U3YYCHUM  OOmeld
HEOpraHu4eckol XuMuM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCHOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MTOHATUHN, TaK ¥ TTOHSATHH, SIBIISOIIAXCS] CHCTEMHBIMHU
JUISL OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIe MOHSATHS: HAYy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KIacCHU(pHUKAIUs, TEePUOJUYHOCTh, HaOIIOaeHHE,



AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepusi, SJHEPrUsi, Macca, aTom, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PAJMOAKTUBHOCTb, MOJIEKYJla, SHEPTETUUECKUN YPOBEHBb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHUE BEIEeCTBa, (PU3MUECKHE BEIUYMHBI M €IUHHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, OJKOcHcTeMma, Ouocdepa, Makpo- U
MHUKPODJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpPTaHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MMOPOJBI, TOJIE3HBIC MCKOMAeMbIe, TOILIUBO,
pPECYpPCHI.

TexHONoTHs: XUMHYECKasl MPOMBIIUIEHHOCTh, METAJUTyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHUaOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOACTBO, MHUILIEBAs
MIPOMBIIIICHHOCTh,  (papMaimeBTHUECKass  MPOMBINUICHHOCTh,  TPOWU3BOJCTBO
KOCMETHYECKHX IMpernapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJioB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.

[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUMA ITPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
OOy4arolMMHCS TPOTrpaMM  CpPeJHEro oOmiero o00pa3oBaHusl (JTMYHOCTHBIM,
METANpEeIMETHBIM M TpeAMETHbIM). HaydyHO-MeToAM4ecKoll OCHOBOW s
pa3paboTKU IIAHUPYEMBIX PE3YJAbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO OOIIETro
o0pa3oBaHUs ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B COOTBETCTBUM € CHUCTEMHO-JEATECIIBHOCTHBIM TMOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTra «XUMHUs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHUsl BBIICICHBI CIEAYIONIUE COCTABIISIIOINE:

OCO3HAaHHME OOYYAIOUIUMHCS POCCUUCKONW TpaxJaHCKOW WJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEICHUIO;

HaJIMyue MOTUBAILIMH K O0YYEHUIO;

1[eJICHANPaBIEHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha OCHOBE
KJTFOYEBBIX IEHHOCTEN W UCTOPUYECKUX TP 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYHYArOIIMXCS PYKOBOJCTBOBATbCS B CBOCH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPUCYIIMMH ILIEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIMYKE MPABOCO3HAHUS IKOJIOTUYECKON KYJIBTYphl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTUTarTCs B
€IMHCTBE Yy4YeOHOM W BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U ujeajaMi POCCUMCKOTO TIpakJIaHCKOTO OOIIeCTBa, MPUHATHBIMU B OOIIECTBE
HOpMAaMU W TpaBWJIaMH  TOBEACHHUS, CIOCOOCTBYIOIIMMH  Ipolleccam
CaMOIIO3HAaHUs, CaMOPa3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH



oOy4aronmxcsi.

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHSD» OTPaKaroT
c(hOPMHPOBAHHOCTh OMbITa I[MO3HABATEIBHOM M MPAKTHUUECKON ACSTEIbHOCTH
0OyyYaroluXxcs MO pealn3aluy TPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM YHCIIE B
YacCTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

OCO3HAHUs 00Y4aIOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUSI K 3aKOHY U MTPABOIIOPSIKY;

MPEACTABICHUS O COIMAJIbHBIX HOpPMax U TMpaBWiaX MEXKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JI€ATEIIbHOCTHU MPU CO3IaHUH yUYEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U TO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHUKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IMYHbBIX BUIOB YU€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY UM HAyYHOMY HaCIEIUIO
OTE€YECTBEHHON XUMUHU;

yBOXEHHUSI K TPOIECCYy TBOPUECTBA B OOJACTH TEOPUU M IMPAKTUYECKOTO
MPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PE3yJIbTar
JUTUTEIbHBIX ~ HAOMIONCHUHM, KPOMOTIMBBIX  OAKCHEPUMEHTAIBbHBIX  MOUCKOB,
MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeCa U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUHU U TOCIIEIYIOUIEM aHAIN3E
nH(pOpMaIMK O MEePEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITHUECKOTO NTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUU, CBSI3AHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJCHHUE W TMOCTYNKH CBOUX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME NOCJIEACTBUNA 3THUX
IIOCTYIIKOB;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHUSl LEHHOCTEW 310poBOro W Oe3omacHoro o0pa3za JKW3HW,
HEOOXOIMMOCTA OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3710POBBIO;

coOMIofICHUs TMpaBU 0OE€30MacHOr0 oOOpalleHusl C BEIIeCTBAaMH B OBITY,
TOBCETHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHMMAHMS [IEHHOCTH TMPaBUJI HWHIMBUAYAJLHOTO U  KOJUIGKTUBHOIO
0€30I1acHOrO MOBEIEHUS B CUTYAIUsIX, YTPOXKAIOIINUX 310POBbIO U KU3HU JIIOIEH;

OCO3HAHUS TOCJENCTBUN M HENPHUATHS BPEIHBIX MPUBBIUCK (YHOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUSs);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEeN0BATEIbCKON
NEeSATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JPYrUX BHUAAX



NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PELICHUM IPAKTUYECKUX 3a7ad
COLIMAJIbHOW HaIpPaBJIE€HHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHMIO MPOPECCUil pa3IyHOro pojaa, B TOM
YKCJIE HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXCHUS K TPYLY, JIIOAAM TPYJa U Pe3yibTaTaM TPYLOBOM ACSATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBbIOOpDY HWHAMBUAYAJIBHOH TPAECKTOPUU
oOpazoBanus, Oymymied mpodeccuun W peanusanud COOCTBEHHBIX YKHU3HEHHBIX
IUTAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XUMHUH, HHTEPECOB U
noTpedHoCTEN 00IIECTRA;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS

HKOJIOTMYECKH LIeJIECO00PAa3HOr0 OTHOWIEHUS K MPUPOAE, KAK HCTOYHUKY
CYLIECTBOBAaHHUS KU3HU Ha 3eMJI€;

NOHMMaHUsl [I00AJIBHOIO XapakTepa SKOJOTMYECKUX MPoOJeM, BIUSHUSA
HKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE IMPUPOJHON U COLUATIBHOM CPEbL;

OCO3HAHUSA HEOOXOAMMOCTH MCIIOJIb30BAaHUS JOCTHKEHUW XHUMHUU IS
peLIeHUs BOIPOCOB PAlMOHAIIBHOIO IPUPOIONIOIBb30BAHMS;

AKTUBHOIO HENPUATHS JEHCTBHM, NPHUHOCIIIUX BpPEI  OKPYKAIOIIEH
OPUPOJHON Cpele, YMEHHUS MPOTHO3MPOBAaTh HEOIATONPHUSATHBIE SKOJIOTUYECKUE
NOCJIEICTBYSI PEAIPUHUMAEMBIX AEUCTBUI U PENOTBPAILATH UX;

HaJM4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTMUYECKON KYIBTYpHI,
OIbITa NEeSATENbHOCTH AKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMM B IO3HABATEIbHOW, KOMMYHUKATUBHON M COLMAIbHOU
IIPaKTUKE, CHOCOOHOCTM M YMEHUS aKTHBHO MPOTUBOCTOSTH HAECOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(OpPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs Cheuu(pUKM XUMUU KaK HayKd, OCO3HaHUA €€ poild B
(GbOpMUPOBAaHUHU PALMOHAIBLHOTO HAyYHOTO MBIIUICHHUS, CO3JaHUU LIEJIOCTHOIO
IPECTaBICHUsI 00 OKPY)KAIOIIEM MHpE Kak O €IUMHCTBE MPUPOIBI U YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHUH MpoOIeM COXpaHEHUs
IIPUPOIHOIO PABHOBECUS;

yOexKIEHHOCTH B  0CO0OM 3HAYMMOCTHM XMMHHM JJIsI  COBPEMEHHOMU
UMBUJIM3ALMN: B €€ T'YyMaHUCTUYECKOW HAPaBJIEHHOCTU W BaKHOM POJIU B CO3JaHUU
HOBOM 0a3bl MarepualbHOW KYIBTYpbl, pEIIEHUU [I00aJbHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA — CBIPHEBOM, YHEPreTUUYECKOM, MUIIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUU MEIUILIMHBI, OOECIEUECHUU YCIOBUUN
YCHEIIHOTO TPY/Zla U SKOJIOTUYECKH KOM(MOPTHOM HKU3HU KAKOTO UJieHa OOLIECTBA;

€CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH: TOHHMAaHHS CYLIIHOCTH METOJOB
MO3HAHMS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NOJTyyaeMble 3HAHUA Ul aHaJIN3a U OOBSCHEHUS SIBICHUN OKPYXKAIOILIEro MUpa U
IPOUCXOISAIINX B HEM U3MEHEHUH, YMEHUS J1eaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyYHBIX (PAKTOB M MMEIOLUXCS TaHHBIX C LEJbIO MMOyUYEHUs 10CTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIb30BAaTh XHUMUYECKUE 3HAHUS IS
penieHust npo0JieM B peabHbIX KU3HEHHbBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKOM IESITEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM00Opa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUN [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMH;

MHTEpeca K OCOOEHHOCTSM TpyZla B pa3iMuHbIX cdepax npodeccuoHaIbHOMI
JEATEeIIbHOCTH.

METAIIPEJMETHBIE PE3VJIBTATBI

MeTtanpenMeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTo mpeameTra «XUMHUS» Ha
YPOBHE CpPEIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE LTSI dbopMupoBaHus MHUPOBO33pEHUS 00yJaromuxcs
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIE MOHSITHS, OTpakarollue
[EJIOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHEIU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
MpoIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEeOopusi, UCCIeA0BaHUE, HAOMIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCAIbHBIE y4eOHBbIE NEUCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIE,
pEryJIaTUBHBIE), 0OecnieunBaromye GopMUpOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH
Y COIMAJIbHOM KOMIIETEHIIMU O0yUYaroIIuXcs;

CIIOCOOHOCTh o0y4Jaronuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEPCAJIbHBIE y4eOHbIE
JIEWCTBUS B IO3HABATEIBLHON U COIMATIbHOM MTPAKTHKE.

MeranpeqMeTHble  Pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATENILHBIMH, KOMMYHUKATUBHBIMH M  PETYISTUBHBIMU
JEUCTBUSIMH.

OBaanenne YHHBEPCAJIbLHbIMU yueOHbIMU MO3HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a30BblIe JJOTMUYECKHUE AeICTBHUSA:

CaMOCTOSITENIbHO (POPMYIUPOBATH U AKTYyaIU3UPOBATH TPOOIEMY, BCECTOPOHHE
€€ paccMaTpuBarh;

OMpENeNsATh 1EMu MACATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICISITh XAPAKTEPHbIE NMPU3HAKU MOHSITUM M YCTAaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBIICHU;

BBHIOMpATh OCHOBAaHUS W KPUTEPUU [UIS KIAcCU(PHUKAIMU BEUIECTB W
XAMUYECKUX PEAKIIUN;

YCTAaHABIMBATh MNPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKHE PpaCCYyXJICHUsl (MHAYKTUBHbBIC, JCNYKTHUBHBIE, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUYHUS B PaccMaTpUBaEMbIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIbI U 3aKJIFOUCHUS;



IPUMEHSATH B MPOLECCE MMO3HAHUS, HCIOIb3yEMbIE B XUMHH CHMBOJIMUYECKHE
(3HAKOBBIE) MOZIENU, IPEOOPA30BBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTA, XUMHUUECKasi opMylia, ypaBHEHUE XUMUYECKOW peakLuu
— IpPU pElIeHUH Y4EOHBIX MO3HABATEIbHBIX M NPAKTUYECKHUX 3a]ad, NPUMEHATH
Ha3BaHHbIE MOJEJIbHbIE MPEACTABICHUS Ul BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIUH.

2) 0a30BbIe HCCIEA0BATEIbCKHE e CTBUA:

BJIa/IETh OCHOBAaMH METOJOB HAyYHOI'O MO3HAHUS BEUIECTB UM XHMHUYECKHUX
pEeaKInii;

dbopMynHMpoBaTh LIENTU U 3a/1a4d MUCCIEIOBAaHUS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOATENIHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAuyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBHI JUJIsl (JOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHHIA;

BIAaJETh HABBIKAMH CAMOCTOSITEJIBHOTO IIJJTAHUPOBAHMS W IPOBEICHMS
YUEHUYECKUX SKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHUSI HAOIIOIaTh 3a XOIOM
IpoLEecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yiabrar, (popMylInpoBaTh
0000IIEHMS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YNBTATOB UCCIIEIOBAHMS,
COCTAaBJISATh 0OOCHOBAaHHBIN OTUET O MpoAETaHHON padoTe;

npuoOpeTaTb OMNBIT YYEHHMUYECKOM HCCIEAO0BaTeIbCKOM M MPOEKTHOM
JESITEIIbHOCTH, TPOSABIATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS MPAKTUYECKHUX 33]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmalmei:

OPUEHTUPOBATBCS B PA3IMYHBIX MCTOYHHMKAX HH(OpManuu (HAYy4YHO-
NOMYJISIpHAsE JIUTEpATypa XUMHUYECKOTO COJEp>KaHMs, CIPAaBOYHbBIE MOCOOUS,
pecypcbl HTEpHETa), aHAIM3UPOBATh WH(DOPMALUIO PA3JIMYHBIX BUAOB U (opM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTH U
HEIIPOTUBOPEUYNBOCTb;

GopMynupoBaTh 3alpochl U MPUMEHATh Pa3IMYHbIE METONbI MPHU TOUCKE U
orbope wuHOpPMAIIUM, HEOOXOAUMOW JJI1  BBITIOJTHEHUS YYCOHBIX 3ada4
OIPEAECIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HH(OPMAIMOHHO-KOMMYHHKAaTUBHbBIX
TEXHOJIOTUI U PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMy  NIPEACTABICHUS
uH(popmaluu (cxembl, TpaduKu, AMarpaMMsbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCITIOJIb30BATh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU PadOTE C XUMUYECKON
uH(popMaLMel: MPUMEHATh MeXNpeaMeTHble ((hU3M4YecKue M MaTeMaTHYeCKue)
3HAKU U CUMBOJIbI, JOpMYJIbl, a00peBHATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W  MPeoOpa3oBBIBATH 3HAKOBO-CUMBOJIMUECKUE CpEICTBA
HaITISAHOCTH.

OBinageHne yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIIPOCHI MO CYHIECTBY 0OCYAaeMON TEeMbl B XOJI€ AUAJIOTa W/WiIH
JIMCKYCCHH, BHICKA3bIBaTh U1€U, POPMYIMPOBATH CBOU MPEI0KEHNS OTHOCUTEIHHO
BBIIIOJIHEHUS [TPEIIOKEHHOM 3a]1a4u;

BBICTYIIaTh C MPE3EHTAUHUEHd pPEe3yJabTaTOB IO3HABATEIBHON JEATEIBbHOCTH,



MOJYYEHHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMU MPH BBHITOTHEHUH
XMMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl 1O MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILLIECTB, pean3ali y4eOHOTo IpOoeKTa ¥ (OPMYJIMPOBATEH BHIBOJIBI 110
pe3yibraTtaM MpOBEAEHHBIX MCCIENOBAHUN MyTEM COINIACOBAHMS MO3ULMHA B XOn€
o0cCyX/1eHHs 1 0OOMeHa MHEHUSMHU.

OniiaieHHe YHUBEPCAJIbHBIMHU PeryJIsTHBHBIMH AeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILECTBIATh CBOIO IO3HABATEIbHYIO
JESITENIbHOCTD, Ompenensiss e€ Lead MW 3aJa4d, KOHTPOJIUPOBaTh M 1O Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh TMpeUlaraéMblii  alroOpuT™M JEHCTBUN IpHU
BBIMIOJJTHEHUH YYE€OHBIX M HCCIENOBAaTeIbCKUX 3ajad, BbIOMparh Hauboee
3(pEeKTUBHBIN CMOCOO MX pelHIeHHs C YYETOM TIOMYy4YeHHUsS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH ICITETLHOCTH HAa OCHOBE CaMOaHaIn3a U
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATbI

10 KVIACC

[IpenmeTHble  pe3ynbTarbl OCBOEHUS Kypca «OpraHudeckas XuMHS»
OTpakaroT:

c(OpPMUPOBAHHOCTh  MPEACTABICHUH O XHUMUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA, POJIY XUMHUU B [IO3HAHUH SIBJIICHUHN IIPUPOLIBL,
B (QOpMHpPOBaHMM MBIIUICHUS M KYyIbTypbl JIMYHOCTH, €€ (PYHKIHMOHAIbHON
I'PaMOTHOCTH, HEOOXOAUMOM Ui pelIeHUs MPAKTUYECKUX 3a]a4 U SKOJOTUYECKHU
00OCHOBaHHOTO OTHOIIEHHSI K CBOEMY 3/10POBbIO M IIPUPOIHOM cpene;

BIAJCHAE  CUCTEMOM  XHMMHWYECKMX  3HAHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraroIue NOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000J104Ka
aToMa, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIbBHOCTh, XUMHUYECKAs CB3b,
CTpyKTypHasi (opmyna (pa3BEpHYTasi M COKpaILLEHHAsA), MOJb, MOJIIpHAs Macca,
MOJIAPHBI O00BEM, YINIEPOAHBIA CKeNeT, (PyHKIHMOHalbHAs TpYINa, pagukal,
W30MEpHsl, ©30MEPBL, TOMOJIOTHYECKHAN PsAJI, TOMOJIOTH, YITIEBOIAOPOIbI, KUCIOPOI U
a30TCOJACpKAILUE COCAUHEHMS, MOHOMEp, IIOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COECMHEHUsS); TEOPUHM M 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpPAaHEHHMS MacChl BELLIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHUHM; MHMPOBO33PEHUYECKHE 3HAHUA,
Jexalye B OCHOBE IIOHMMaHUs IPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHUX
SBIICHUH, (AKTOJIOTMYECKHE CBEJIECHUS O CBOWCTBaX, COCTaBe, IMOJYYCHHH U
0e30MacHOM HCMOJIb30BAHUM BAKHEHMIIUX OPraHMYECKHX BEIIECTB B OBITY H
IIPAKTUYECKOU EATEIIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHUU BBISBISATH XAPAKTEPHBIC MPU3HAKUA TOHITHH,
YCTaHaBIMBAaTh UX B3aUMOCBA3b, UCIOJIB30BATH COOTBETCTBYIOIIUE IOHATUA IIPU
OIIMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLICHUN OPraHUYECKUX COCIUHEHHN;

c(hOPMHPOBAHHOCTh YMEHHI MCMHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHUS MOJICKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHON)



dbopMysT OpraHMYECKMX BEIMIECTB W YyPAaBHCHUM XUMHUYECKUX PEaAKIUH,
W3rOTaBIIMBATh MOEIU MOJIEKYJ OPraHUYECKUX BEIIECTB IJIsi WIUIIOCTpPALUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAIUICKHOCTh H3YyYEHHBIX
OpraHMYEeCKUX BEHIECTB IO UX COCTaBy M CTPOCHHUIO K ONpeaeIEHHOMY
KJIacCy/Tpynie coequHeHud (YIIIeBOAOPOIbl, KHUCIOPOA M a30TCOAepKalue
COCJIMHEHHUS, BBICOKOMOJCKYJISIPHBIC COCAUHEHUS), JaBaTb MM Ha3BaHUS I10
cuctemarnuecko HoMmeHknarype (IUPAC), a Takke NpPUBOIUTH TPUBUAIBHBIE
Ha3BaHUSI OTNICNbHBIX OPTraHUYECKUX BEHIECTB (ITUJIEH, MPOMWICH, AalleTUJICH,
ATWICHIIIUKOJIb, TIUIEPUH, (GeHoN, (Gopmanbaeruy, areTaabIeThu]l, MypaBbHUHAsS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAas KUCJIOTA, TIII0K03a,
bpyKTO3a, KpaxmaJ, MeJUTHI03a, TIUIHH);

c(hOPMHPOBAHHOCTh yMEHHS ONPEACISITh BHUABI XUMUYCCKOW CBSI3H B
OpraHUYEeCKUX COCIMHEHUSX (OJUHAPHbBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUSI TMPUMEHATHh TOJOKEHUS TEOPUH CTPOCHHUS
opranndeckux BemiecTB A. M. Bytieposa miist 00bsiCHEHUs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (Pr3nyeckue
U XUMHYECKHE CBOMCTBA THUINUYHBIX MPEIACTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHMYeCKHUX BEIIeCTB (METaH, 3TaH, STUJICH, IPOIUJIEH, alleTUjIeH, OyTaaueH-1,3,
MeTwiI0yTaaueH-1,3, 6eH307, MeTaHoJI, 3TAHOJ, STUIICHIJIMKOb, TJIUIEPUH, (PEHOI,
aleTalbJIeTUu/l, MypaBbUHasl U YKCYCHasl KUCIIOTHI, IIIOKO3a, KpaxmaJl, 1eJUIi0I03a,
aMUHOYKCYCHasl KHUCJIOTa), WIITIOCTPUPOBATh T€HETUUYECKYIO CBS3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIU C HCIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYJI;

c(hOPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YIJIEBOJAOPOIHOIO
ChIpbs (He(Th, MPUPOAHBII ra3, yroib), CHOCOOBI UX MepepabOTKU U MPAKTUIECKOE
MpUMEHEHUE TTPOAYKTOB MepepadboTKu;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAWUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WM IMPOIYKTa
pEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO M3 UCXOIAHBIX BEIICCTB
WM TIPOJTYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHH BIIQJETh CHUCTEMOM 3HAHUKW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCTIOJb3YEeMbIX B XUMHH MPHU U3yYCHUU BEILIECTB U
XUMHUYECKUX SBJICHUM (HAOMIOeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUUYECKUE 3HAHUS ISl TPUHSATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEHIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIOATh MTpaBUJia MOJIB30BAHUS XUMUYECKON
nocynod u JabopaTopHbIM OOOpYIOBaHHEM, a TaKXKe MpaBuia OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTIHITOB,;

c(hOPMHPOBAHHOCTh YMEHUH IUTAHUPOBATh M BBIMOTHATH XUMUYECKHMA
AKCIIEPUMEHT (TIPEBPAICHUSI OPTAaHNYECKUX BEIIECTB MPHU HArPEBAHUU, TOyYEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUA OPTAaHUYECKHUX BEILIECTB,



JieHaTypaIusl OSIKOB MPY HArpEeBaHUH, IIBETHBIE PEAKIINH OCITKOB) B COOTBETCTBHUH
C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTHM TMpU OOpallleHuH C BelIeCTBAMU H
nabopaTopHbiM  000pYIOBaHUEM, MPEACTABIATh  PE3YJIbTaThl  XMUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOIIMX peakUuuid u
dbopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uHOpMaIIMIO, TMOJy4aeMyl0 W3 pa3HbIX HUCTOYHUKOB (CpelacTBa MacCOBOM
uHdopmaru, IHTepHET U ApyTHX);

chOPMHPOBAaHHOCTh ~ YMEHUH  cOOMIOmaTh  TMpaBWja  DKOJOTHYECKH
1EJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JAESATENBHOCTH B LIEJSX
COXpAHEHHUsI CBOETO 3JI0POBbS M OKPYXAIOIIEH MNPUPOTHON Cpebl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbBI OMPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMAas cMbich nokazarens [I/IK, moscHaTh Ha mpumMepax crocoObl
YMEHBILICHUS U PEIOTBPALIEHUS X BPEAHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA,

JUIsT OOYyYarOMIMXCS C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CIIETIBIX W CIa0OBUIANIUMX OOYyYaroONIMXCsA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HaueHuit JI. bpaitns mis 3anmucu XMMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OOmass W HeopraHudeckas
XAMUSD) OTPaXKaroT:

C(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XUMHUYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHON KaPTUHBI MUPA, POJIM XMMHUU B TTIO3HAHUU SBJICHUUN PUPOBI,
B (OPMUPOBAHUU MBIIUICHUST W KYIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBLHOU
IPAaMOTHOCTH, HEOOXOJUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3aJ1a4 U DKOJOTUYECKHU
000CHOBaHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U IPUPOAHON Cpefie;

BJIAJICHHE  CHUCTEMOM  XUMMYECKMX  3HAHWUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKMH JJI€MEHT, aToM, H30Tom, s-, P-, d-
DIICKTPOHHBIC OPOWTAIM aroMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIH OOBEM,
BAJIEHTHOCTbD, AJIEKTPOOTPULIATEIILHOCTD, CTEIEHb OKUCJICHHS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAsI, HOHHAsI, METAJNTMYECKas, BOJOPOIHAs ), KpUCTAJUIMUECKasl PEIIETKa,
TUIIBI  XUMHYECKHX  PEAKIMHA, PacCTBOP, DJICKTPOJIUTHI, HEDIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM pPEakiMi, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AIEKTPOJIMTUUECKOW auccounanuu, nepuomndecku 3axkoH . M. Menneneena,
3aKOH COXPAHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
NP XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTU, CHMBOJUYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHMS, JISKAIIME B OCHOBE IMOHUMAHUS NMPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHUX SIBICHUN, (DaKTOJOTHYECCKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYSHUHU U O€30MaCHOM HCTOIb30BAHUN BAKHEUIIINX HEOPTAHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOU JIEATETLHOCTH YEIIOBEKA;



c(OpMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE MPU3HAKH TMOHITHIA,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPU
ONMCAaHUH HEOPTraHUYECKUX BEUIECTB U UX MPEBPAILICHUI;

c(hOPMHPOBAHHOCTh YMEHHI HCMOIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
cocTaBieHuss (OpMyll BEIIECTB W  YpPaBHEHUW XUMHUYECKUX  pEaKIuH,
cuctemarnueckyro HoMeHknarypy (IUPAC) u TpuBHasibHble Ha3BaHMS OTACIIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbll ras, yIJIEKUCIIbIA ra3, aMMHakK, raméHas
U3BECTh, HETAIlIEHAs U3BECTh, TIUTHEBASI COAA, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAENATh BaICHTHOCTh M CTETICHb OKHCJICHUS
XUMHUYECKHX 3JIEMEHTOB B COEIMHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XMUMHYECKOU
CBSI3M (KOBAJICHTHAs, MOHHAsA, METAIUIMYECKAs], BOJOPOIHAsI) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOM PEHIETKH KOHKPETHOTO BEUIECTBa (aTOMHas, MOJEKYJsSpHas,
WOHHAs!, METAJUTMYECKAs ), XapaKTep CPelbl B BOAHBIX paCTBOPaX HEOPTraHUYECKHX
COCIUHCHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIMBAaTh PUHAJJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HMX COCTaBy K ONPEACIEHHOMY KIaccy/Tpymmne
COEMHEHMH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUbl, OCHOBAaHUS,
KHUCJIOThI, aM()OTEpHBIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPUOAMYECKOrO 3aKoHa /.
N. MenneneeBa U 1eMOHCTPUPOBATh €I0 CUCTEMATUZUPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPHU30BATh JEKTPOHHOE CTPOCHHUE AaTOMOB
XUMHAYECKHUX 2eMEHTOB |—4 meprnonos llepuomnueckord CHCTEMBI XMMHYECKHUX
anementoB J[. . MeHneneeBa, HCIONB3ys TMOHATUS «S-, P-, O-DIEKTPOHHBIC
opOUTaNN», «IHEPreTHUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HMX COEAMHEHUN MO NEepUoJaM U rpynnam
[Tepuognuecko cucrembl xumMuueckux eMeHToB /. 1. Menaeneena;

c(OPMHPOBAHHOCTh ~YMEHHMM  XapakTepus3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
NOJTBEPKAATh CYLIECTBOBAHWE T€HETUYECKOM CBA3M MEX]y HEOPraHMYeCKUMU
BELIECTBAMH C ITIOMOILBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKLIN;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULIMPOBATh XUMUYECKUE PEAKIUH 10
pa3’MyYHBIM MpHU3HAKaM (YUCIIy U COCTaBy pEarupyrolux BELIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEW OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKlMK, YYaCTHIO KaTaau3aTopa);

c(hOPMHPOBAHHOCTh YMEHUW COCTAaBJIATh YPaBHEHHUS pPEaKUUW pPa3THUHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS! pEAKI[Mii HOHHOTO OOMEHa, yUUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHLA;

c(hOPMHPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIUHU, MOITBEPKAAOUIIE
KaueCTBEHHBII COCTaB pPa3jJUYHbIX HEOPraHMYECKHUX BEUIECTB, PACHO3HABaTh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPTAaHMYECKUX
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHMH  PACKpPHIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIMI OCPEACTBOM COCTABIICHHUS JIEKTPOHHOIO OasiaHca
ATHUX PEaAKIUM;



c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHNUS XUMUYECKOTO paBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETO Bo3aelicTus (nmpunuuin Jle [larense);

c(OpMUPOBAHHOCTb YMEHUH XapaKTEepHU30BaTh XMMHUYECKHE IPOLIECCHI,
JeKaIlUe B OCHOBE IIPOMBIIUICHHOIO IIOJMYYEHMsI CEPHOWM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAyYHBIX NPUHIMIAX U
HKOJIOTMUYECKHUX MPOoOIeMax XMMUUECKOTO TPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10JIs1 BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHHI ra30B NpU
XUMUYECKHX pPEaKUUsAX, MacChl BEIIECTBA WM OObEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO U3 YYACTBYIOIIMX B PEaKUUU
BEIIECTB, TEIIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BELIECTB, IPEBPALICHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHUI COOMIONATh MpaBUiia MOJIb30BAHUS XUMUYECKON
NOCYI0 M J1abopaTopHbIM OOOpYIOBaHMEM, a TaKKe MpaBuia OOpallleHHs C
BEIIECTBAMH B COOTBETCTBMM C HMHCTPYKLMSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMI IJIAHUPOBaTb U BBINOIHATH XUMHUYECKUH
HKCIEPUMEHT (Pa3jIOKEHUE IMEpPOKCHIa BOIOPOJa B IMPUCYTCTBUM KaTalu3aropa,
ONPECJICHHE CpeAbl PAcTBOPOB BEIIECTB C IIOMOIIBIO  YHHBEPCAIBHOIO
WHIUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKIUH,
peaklMy HOHHOTO OOMEHA, Ka4eCTBEHHbIE pPEAKUUU Ha Ccyilb(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a]ad 110
TeMaM «Metams» u «Hemeramibl») B COOTBETCTBUM € NPABUIAMH TEXHUKU
0€30MacHOCTH MpU OOpaIIEHUH C BEIIECTBAMU M JIa0OPAaTOPHBIM 000PYIOBaHUEM,
NPENCTaBIATh PE3yJAbTaThl XMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakUuil U (pOpMYIUPOBAThH BHIBO/IBI HA OCHOBE ATHX
PE3yIABTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIU3UPOBaTh XUMHUYECKYIO
uHGOpMAIMIO, MOJYyYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHHKaIu, UHTEpHET U Ipyrux);

chOpMUPOBAaHHOCTh ~ yMEHUW  coONIOMaTh  IpaBWUJIa  DKOJOTHYECKHU
1enecoo0pa3Horo MoBeIeHUsT B ObITY M TPYIOBOM JESTENIBHOCTH B LENIX
COXPAHEHMSI CBOETO 3JI0POBbsi M OKPYXKAIOIIEW MNPUPOJHON Cpellbl, OCO3HABAaTh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPraHU3Mbl ONPEACIEHHBIX BEUIECTB, TOHUMAS
cvbicnt nokazarenss I[I[JIK, mosicHATh Ha mnpuMepax crnocoObl yYMEHBIICHUS H
MpeoTBPAILEHHs] X BPEAHOTO BO3EHCTBUS HA OPraHW3M YEJIOBEKa;

JUIsl OOYyYaIOIIMXCSA C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS BEIIECTB M
XMMHUUYECKUX SIBJICHUM;

JUIS  CJENbIX W CIHA0OBUIANIMX OOYyYaroIIUXCs: YMEHHME HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiins nis 3ammcu XuMUYeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHmue KoanuecTBO yacoB e
n/n Pa3aes10B U TEM Bcero KonTtpoJbHble IIpakTuyeckue o0p:
NPOrpaMMsbl padoThbI padoThI
Pa3nen 1. TeopeTuyeckne 0CHOBbI OPraHM4YE€CKOl XUMHUM
1.1 [Tpeamer 3
OpraHn4eCcKon
xumuu. Teopus
CTpOEHUs
OpraHMYECKHUX
coenuHeHu A. M.
byrneposa
Hroro mo pa3ueny 3
Pazgen 2. YrineBogoponst
2.1 [Ipenenbuble 2
YITIEBOJIOPOABI —
aJIKaHbI
2.2 Henpenenbabie 6 1
YTIIEBOJIOPOIBL:
aJIKEHBI,
AJIKaNECHBI, aJTKUHBI
2.3 Apomaruueckue 2
YIJIEBOJIOPO/IBI
2.4 IIpuponHsie 3 1
HMCTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTka
Hroro mo pa3aeny 13
Pa3nen 3. Kuciopoaconep:xaniue oprannieckue coeuHeHust
3.1 Crupter. denon 3
3.2 AJTbJIETHTBL. 7 1
KapOonoBsie
KHUCIOTHL. ClIOXHBIE
3pUpHI
3.3 VYrneBobl 3 1
Hroro o pazaeny 13

Pasneua 4. A3orconep:kamue oprann4eckue coeAMHeHu s

4.1

AMUHBI.
AMHHOKHUCIIOTHI.
benxu

3




Hroro no pasneny

3

Pasnen S. BeicokoMoJIeKyJIIpHBIE COeIHHEHUA

5.1 [TnacTmacchl. 2
Kayuyku. BonokHa
Hroro mo pazneny 2
OBILEE KOJIMYECTBO 34 2
YACOB IIO [TPOI'PAMME
11 KJIACC
Ne HaumeHnoBaHmue KoauuecTBO 4acoB 62 (
n/m | Pa3aeoB U TeM Bcero KonTtpoJbHble IIpakTuyeckue o0p
NPOrpamMMbl padoThI padoTbI
Pasjea 1. Teopernyeckne 0CHOBbI XUMUM
1.1 CrpoeHnue aToMOB. 3
[Tepuognueckuit
3aKOH U
[Iepunonnueckas
CHUCTEMAa XUMHUYECKUX
anemeHToB /JI. 1.
MenneneeBa
1.2 CrpoeHue BellecTBa. 4
MHoroobpasue
BEIIECTB
1.3 XUMHUECKHe 6 1
peakIuu
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertaubl 6 1
2.2 Hemeramis 9 1
2.3 CBs13p 2
HEOPTraHUYECKUX U
OpraHUYEeCKUX
BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34 3
YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

N2
n/
It

Tema ypoka

KoaunyecTBO 4acoB

Bcero KonTpoabHble
padoTsI

IIpakTuyeckue
padoThbI

Jlara
HU3yYeH]

IIpenmer oprannueckou
XHMHH, €€ BOBHUKHOBCHHE,
pa3BHUTHE U 3HAYCHHUE

[Ipenmer oprannyeckoi
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUYCHUE

Teopus cTpoeHus
OpTraHUYECKUX COCAMHEHUN A.
M. BytnepoBa, €€ OCHOBHbBIE
MTOJIOKECHHU ST

[IpencraBnenue o
KJaccuukanuu
OpPraHMYECKHX BEIIECTB.
Homenknarypa
(cucremarnueckas) u
TPUBUATBHBIC HA3BAHUS
OpPTaHWYECKHX BEIICCTB

Teopus cTpoeHus
OpPraHMYECKHUX COCIUHEHUH A.
M. byrtnepoBa, €€ OCHOBHbBIE
MIOJIOKEHUS

AJTIKaHBI: COCTaB ¥ CTPOCHHUE,
TOMOJIOTHYECKHU P

Meran u 3TaH — IPOCTEUIIINE
MPEACTaBUTENMN aJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBONCTBA

OTUIICH U MPOMUJICH —
HpOCTGﬁmHC MMpEaACTaBUTCIIN
AJIKCHOB

10

[Mpakrrueckas padora N2 1.
«[Tomyuenue sTuneHa u
U3y4YEeHHE €r0 CBOWCTBY

11

Ankanuensl. byranuen-1,3 u
MeTIIOyTaaueH-1,3.
[Tomy4yeHue CHHTETHYECKOTO




Kay4yyKa U pEe3UHBI

12

AJNKHHEL COCTaB U
OCOOEHHOCTHU CTPOEHMUS,
TOMOJIOTHYECKHM P,
AneTuneH — npocTernmmn
MIPEICTABUTENH AIKHHOB

13

Brraucnenus no YpaBHCHHIO
XHUMHYECKON pe€akunu

14

Apenbl: OEH3011 U TOTYOII.
TOKCUYHOCTB apEHOB

15

I'eneTnueckas CBA3b
YIJIEBOIOPO/IOB,
MIPUHAJIECKAIIUX K
Pa3IMYHBIM KJlaccam

16

[IpupoaHble HCTOUHUKHT
YIJIEBOAOPOAOB: IPUPOIHBIN
ra3 u NoInyTHbIE HEPTIHbIE
ras3bl, He(pTh U MPOAYKTHI €€
nepepadoTKu

17

[TpupomHbIE UCTOUHUKHU
YIIIEBOAOPOIOB: IIPUPOTHBIN
ra3 | MOIMYyTHbIC HEPTSIHbIC
ra3bl, HepTh U MPOAYKTHI €€
nepepadoTKu

18

KontposnbHas padora o
pazzaeny «YriaeBoaopoabhy

19

IIpenenbHbIe OTHOATOMHBIE
CIIUPTBI: METAHOJI U 3TAHOJL.
Bonoponnas cBs3b

20

MHoroaroMHEbIe CIIUPTHI:
OTUJICHITIMKOJIb U TIIMLICPHUH

21

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyeckre u XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

22

Anpaerupl: GopManbaAeTHA U
aneTanpaerny. AeToH

23

OnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KUCIIOTHI:
MYypaBbUHAs U YKCyCHAsI

24

[Mpaktrueckas padora N2 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBD)

25

CTCapI/IHOBaSI H OJICMHOBAasd
KHCJIOTBI, KaK IIPEACTABUTCIIN
BBICHINX Kap6OHOBLIX KHCJIOT




26

Mpr1a KkaKk cOJIM BBICIINX
KapOOHOBBIX KHCJIOT, UX
MOIOIIIee ICUCTBUE

27

Crnoxuable 3pHUpHI KakK
IPOU3BOHBIE KAPOOHOBBIX
KUCIIOT. [ Maponu3 ciioxkHbIX

3¢hupoB

28

XKupsr: ruaponms,
npUMeHeHHne, OMOJIorHIecKas
POJIb KUPOB

29

VrieBoasl: COCTaB,
knaccudukanus. Baxueiimme
MIPEICTaBUTENH: TIIFOKO3a,
bpykTo3a, caxaposa

30

KanMaJ'I H OCII0JIO3a KaK
IMPUPOAHBIC ITOJITMMECPBI

31

KontposnbHas padora o
pasneny
«Kucnoponconepxaine
OpPraHUYECKHE COECTUHEHUS

32

AMWHBI: METHJIAMHH U
AHUJINH

33

AMMHOKHUCIOTEI KaK
amM(OTepHbIC OPraHUIECKHE
COCIUHEHMS, HX
OMOJIOTMYECKOE 3HAUCHUE.
ITenmuaer

34

benku kak npupoaHble
BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS

35

OCHOBHBIE TOHATUA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COEIUHEHUN

36

OCHOBHBIE METOJLI CUHTE3a
BBICOKOMOJIEKYIISIPHBIX
coeguHeHuu. [ImacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

36 2

11 KUIACC

N2
n/

11

Tema ypoka

KosnuecTBo yacoB

Bcero Kontpoabubie
padoThI

IIpakTH4eckue
padoTbI

Jlara
usyye




XUMHUYECKUH DJIEMEHT. ATOM.
DnexkTpoHHas KOHPUTYparus
arOMOB

[Tepuoguueckuii 3akoH 1
Ilepuonuueckas cucrema
XUMHYECKHX AeMeHToB [l. 1.
Menneneena, X CBSI3b C
COBPEMEHHOU TEOPUEHN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX COEJMHEHUH 1O IpyIIaM U
nepuojaM. 3HaYCHUE
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHUX 3jieMeHTOR JI.11.
MeneneeBa B pa3sBUTHH HAyKU

Ctpoenue BemiecTBa. XuMHUYECKas
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

BanenTHOCTE.
DNEeKTPOOTpUIATEIbHOCTD. CTeTNeHb
okmncieHus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOUIHBIC
pactBopbl. MaccoBast 101t
BEILIECTBA B PacTBOPE

Knaccudukanust 1 HomeHKIaTypa
HEOPraHWYECKUX COCAUHEHHII.
T'enmeTnueckas CBsI3b
HEOPraHUYECKUX BEILIECTB,
Pa3IMYHBIX KJIACCOB

Knaccugukanus xumuueckux
peakIuil B HEOPraHNUYECKON 1
OpraHNYeCcKON XUMUHU. 3aKOH
COXpaHEHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUS U PEBPALLECHUS
SHEPTHUH NIPU XUMHUYECKHAX
peakusax

CxopocTts peakmuu. OOpaTumbie
peakuuu. XMMHYEeCKOe paBHOBECUE




10

[MpakTuaeckast padora N2 1.
«BrusHue pa3nuuHbX HaKTOpOB Ha
CKOPOCTh XUMHUYECKON PEaKIHm

11

DIEKTPOIUTUYECKAs! JUCCOLIUAIINS.
[TonsiTHE O BOMOPOAHOM ITOKa3arele
(pH) pactBopa. Peakiiuu noHHoro
oOmeHa. [ uaposnn3 opraHun4eckux u
HCOPraHNYCCKHX BCUICCTB

12

OKMCIIUTEILHO-
BOCCTaHOBHMTEJILHBIC PEAKIIUH.
[TonsiTre 00 amMeKTpoIN3e
pacIuIaBoB ¥ pacTBOPOB COJICH

13

KonrtponpsHas pabota no pasaeny
«TeopeTnueckue OCHOBBI XUMHUM

14

MeTaiiel, UX TOJIOKEHHUE B
[Iepunonnueckoil cucreme
XUMHUYECKHUX 3jieMeHToB /I, 1.
MenpeneeBa 1 0COOCHHOCTH
cTtpoenus aromoB. O0mue
(hU3MYEeCKHUe CBOMCTBA METAILJIOB

15

Cr1aBel METAIIOB.
DNEKTPOXUMUYECKUH Pl
HaIPSHKEHUH METaJUIOB

16

XUMUYECKHE CBOMCTBA BaAXKHECHIITUX
METaJIIOB (HaTpUH, KaJaui,
KaJIbIIMIA, MarHU{, aTFOMAHAN) U UX
COETMHEHU I

17

XHUMUYECKUE CBOWCTBA XpOMa,
MEIU U UX COEOIUHEHUN

18

XuMHYeCcKHe CBOMCTBA IIMHKA,
JKese3a U X COSTMHEHUH

19

[MpakTrueckas padora N2 2.
"Pemienne skcriepuMEHTaIbHBIX
3aja4 1o reme «Meramibl»"

20

Hewmerainmnel, ux moyiioxxeHue B
[Tepuoguueckoii cucreme
XUMHUYeCKHX 3yiemMeHToB /I, 1.
MenneneeBa 1 0COOEHHOCTH
CTPOEHHUSI AaTOMOB

21

dusznyeckre CBOMCTBA HEMETAIIOB.
AnnoTrponus HeMeTaioB (Ha
MpUMEPE KUCIIOPO/Ia, CEPHI,
dbocdopa u yrepona)

22

XUMHU4YeCcKHe CBOMCTBA TaJOICHOB,
Cepbl U UX COCTMHEHUI




23 | XuMHYeCKue CBOMCTBA a30Ta, 1
docodpa u ux coeqUHEHMI

24 | XuMUYeCcKue CBOWCTBA YIIepo/a, 1
KPEMHUS U UX COCITUHEHUI

25 | TlpumeHeHHE BaXKHEHIIIMX 1
HEMETAaJIOB U UX COCTMHCHUI

26 | O06o001IeHre ¥ CUCTEMATU3ALNA 1
3HaHUH 110 Teme «HeMeTamnab».
Brrunciienus 1o ypaBHEHUSIM
XMMHYECKHX PEAKIHNI U
TEPMOXUMHUYECKHUE PACUETHI

27 | Tlpaxtuueckas padora N2 3. 1 1
«Pemmenne FKCIIepUMEHTATLHBIX
3agad 110 teme "Hemerasmsr"»

28 | KontpompHas paboTa 1o reMam 1 1
«Metamael»y n «HemeTaiibe»

29 | Heopranuveckue u OpraHUYeCKUe 1
KkuciaoThl. Heopranundeckue u
OpraHUYeCKHUe OCHOBAHUS

30 | AmdoTepHbIC HEOPTaHUYECKHUE U 1
OpPraHUYECKHUE COCTUHEHUSI.
I'enernueckas cBs3b
HEOPTaHMYECKHUX U OPTaHUICCKUX
BEIIECTB

31 | Poap xuMmuu B 00€ecCIIeueHUN 1
JKOJIOTUYECKOU, SJHEPIreTUYECKOU U
MUIIeBON O€30MaCHOCTH, Pa3BUTUU
MEIAITAHEI

32 | IlpencraBieHust 00 OOIUX HAYIHBIX 1
MPHUHITAIIAX TIPOMBIILIEHHOTO
MOJYYEeHHUST BAKHEHIIINX BEIIECTB

33 | YenoBek B MHpE BEIIECTB U 1
MaTepuaoB
34 | XuMmus u 370pOBbE YEIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34 2 3
ITPOI'PAMME

YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VAEHUKA

» Xumus, 10 xknacc/ I'abpuensn O.C., Octpoymon WU.T., Cnaakos C.A.,




Axunonepnoe obmiectBo «M3narenspctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



