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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo XWMMUU Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obOpa3zoanuu B Poccuiickoit denepanumn,
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS (ejepanbHOM 00pa3oBaTEIbHOM MPOrpaMMbl CPETHETO
obmero oOpazoBanus (POII COO), npencrtaBieHHblx B DeaepaibHOM TOCYIAPCTBEHHOM
oOpazoBarensHoM cTtanaapte COO, ¢ yuérom Konuenuuu npenopaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTelibHBIX opranuzamusax Poccuiickoit @enepaiuu, peain3yonux OCHOBHbBIC
oOpa3oBaTeilbHbIe MPOrPaMMBbI, U OCHOBHBIX MOJOXXEeHUN «CTpaTeruu pa3BUTHS BOCIHUTAHHS B
Poccuiickoit @eaepannu Ha nepuoa ao 2025 roxa» (Pacnopsixenue IlpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3pabOTKe MpOrpaMMbl MO0 XUMHUHU, K OMPEACIICHUIO 00IIel CTpaTeruu
oOy4eHHMsI, BOCIIUTAHUSI U PA3BUTHSA OOYYaIOIIUXCS CPEACTBAMHU y4yeOHOro mpenMera «XuMus»
st 10-11 kimaccoB Ha 6a30BOM YpOBHE cOCTaBUIIM KoHIlenTyaiabHble nonoxeHus @I'OC COO o
B3aMMOOOYCIIOBICHHOCTHU LIeNIeH, colepKaHusl, pe3yJbTaToB 00y4YeHUsl U TPeOOBAHUI K YPOBHIO
MOJIFOTOBKH BBITYCKHUKOB.

XuMuyeckoe  o0Opa3oBaHue, TIOJydaeMoOe  BBIMYCKHUKaMH  0011e00pa3oBaTesbHON
OpraHu3aliy, SBIAETCS HEOThEMJIEMOM dYacThl0o HX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIMM 3TaloOM peaju3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, MPUCYIINX LETOCTHON cUcTeMe XMMHUECKOro 00pa3oBaHus. DTU EHHOCTU KacaloTcs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOLIEH KyJIbTYpbl 4eJOBEKa, a
TaKXe 3KOJOTMYECKM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U IPHUPOJHOHN cpere.
Peanusyercs xumuueckoe oOpa3oBaHME OOydYalOLIUMXCsl HAa YPOBHE CpEIHEro OOLIEero
o0pa30BaHUs CPEACTBAMHM yYEOHOIO NMpeaMeTa «XUMUL», COAEPKaHUE U MOCTPOEHHE KOTOPOIo
OIlpe/ieNieHbl B IporpaMMme IO XUMHUU € Y4€TOM cCHeuu(puKd HayKd XUMUH, €€ 3HAa4eHHs B
NO3HAHUM MPHUPOJABI U B MaTE€pHUaJbHOM KM3HU OOIIECTBA, a TakkKe ¢ y4yéToM oOIuX Lesied u
IOPUHLUIIOB, XapaKTEpU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBl CPEJHEro  OOILEero
obOpazoBanus B Poccuiickoit deneparmm.

XuMUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpaeT OCOOYI0 poJjib B COBPEMEHHOM
IUBWIN3AIMH, B CO3/laHUM HOBOW 0a3zbl MaTepualbHOM KynbTypbl. OHa BHOCUT CBOM BKJaja B
(dbopMupoBaHUE PAMOHATBHOIO HAYYHOTO MBINIJICHHS, B CO3JJaHUE LEIOCTHOIO MPECTABICHUS
00 OKpYy’KarollleM MUpE Kak O €AMHCTBE MPHUPOJIbI U YeJIOBEKa, KOTOpOoe (OPMUPYETCS B XUMUU Ha
OCHOBE IIOHMMAaHHs BEIIECTBEHHOIO COCTaBa OKPYXKAKOUIEr0 MHUpa, OCO3HAHHS B3aUMOCBS3U
MEXAYy CTPOEHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOENUCTBYS C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHS CTajla HEOThEMJIEMOM
YacThlI0 MHUPOBOW KyJNbTYpPbI, HEOOXOJIUMBIM YCJIOBHEM YCIEUIHOTO TPyAa M KU3HU KaXKIOTrO
yieHa oOmectBa. CoBpeMeHHas XHMMHS KakK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHX
TEXHOJIOTMWA HalpaBj€Ha Ha peuieHUue TIOo0ATbHBIX MNpoOJeM YCTOHYMBOIO Pa3BUTHSA
YEeJI0BEUECTBA — CHIPHEBOM, SHEPTreTUUECKOM, MUIIIEBOM, IKOJIOTHYECKON 0€301MacCHOCTH U OXPaHbI
3J10pPOBBS.



B coorBercTBHM ¢ OOHIMMHU LEJSAMH W NPUHLUMIAMU CpPEIHEro oOIero oOpa3oBaHUs
conepxxanue npeamera «Xumus» (10—11 kmaccel, 0a30BbId YPOBEHb U3YUYEHHSI) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO NOJATOTOBKY OOYyYarOIIMXCSA, HEOOXOAUMYIO UM JUJIs
BbIPA0OTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHUS B JKU3Hb COLMYMA,
MPOJOJIKEHUsI 00pa30BaHMs B Pa3IMUHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapasiomuMu npeaMera « XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUuMHUs
n «OOmas W HeopraHU4eckass XHMHsS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUW MO HEOPraHWYECKOM XUMUHM (C BKIIOYECHUEM
3HaHMM U3 OOUIeH XUMHUH) U OpraHudeckoi xumMuu. opMUpOBaHUE JAHHOW CUCTEMbI 3HaHUN MPU
U3Y4YeHHUH MpeaMeTa 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHHUsI BCEIr0 MHOrooOpa3us BELIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUN XHUMUH.

CrtpykTypa conepxxkanust KypcoB — «Opranuueckast xumus» 1 «OO01ass u HeopraHudeckas
XUMHS» CHOPMHUPOBAHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOAXO0Jla K M3YYEHHIO
yuyeOHOro marepuaia U OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KIIACCMYECKOW TEOPHM CTPOCHHSI OPraHMYECKUX COCIWHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUUYECKUX M DIJIEKTPOHHBIX MPEACTABICHUW O CTPOECHHUM BEULIECTB.
Cenenust 00 u3y4yaeMbIX B Kypce BeIIECTBaX JAlOTCA B Pa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMYECKH AaKTHBHBIX COE€IMHEHUH. B Kypce opraHmyeckoil XMMHUM MOJYYaroT
pa3BuTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs IEpBOHAYAJIbHBIE
NPECTABJICHUSI O XUMUYECKOW CBS3H, KIAaCCU(PUKAIIMOHHBIX NMPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOICTB BELIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKIUH.

[lon HOBBIM yrjioMm 3peHusi B INpeaMmere «XHUMus» 0a30BOr0 YpOBHS paccMaTpUBAaeTCs
U3YYEHHBI Ha YpPOBHE OCHOBHOIO oOHIero o00pa3oBaHUs TEOPETUUYECKHM MaTepuan WU
(akToNIOTHYECKUE CBEJICHUS O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUS» OOYYaIOIIUMCS MPEAOCTABISIETCS BO3MOKHOCTb OCO3HATh
3HAYeHHE MEPUOJAMYECKOr0 3aKOHAa C OOIIETeOPEeTUYECKUX U METOAOJOIMYECKUX MO3ULUH,
riIyO’ke TOHSATh HMCTOPHYECKOE H3MEHEHHWE (YHKIH 3TOro 3akoHa — OT oOoOmaromen 0
OOBSCHSIONIEH U MPOTHO3UPYIOIICH.

Ennnas cucrtema 3HaHUMN O BOXKHEWINMX BENIECTBAX, UX COCTaBE, CTPOCHWH, CBOWCTBAX W
IIPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTAX NMPOTCKAHUS
nononHsercss B Kypcax 10 wm 11 KiaccoB 3iI€MEHTaMH  COIEP)KAHMS, HMEIOIIUMHA
KyJIbTYpPOJIOTUYECKMIT M NPHUKIAJAHOM XapakTep. OTH 3HAaHHUA CIOCOOCTBYIOT ITOHHUMAaHUIO
B3aMMOCBSI3M XHMHMH C JPYTMMH HAayKaMM, PAacKpbIBalOT €€ poib B II03HABATEIBHOU U
IIPAKTUYECKON JESITEIIbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCHHMTAHMIO YBAXXEHHS K IPOLECCY
TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUYECKHX MPWIOKEHUN XUMHUH, IIOMOTAaOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMPOOJEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(POPMALMIO U MPUMEHATH €€ JJI MOIOJHEHUs 3HAHUM, PELICHUS
MHTEJUIEKTYaJbHBIX M JKCIIEPUMEHTAIBHBIX HCCIEAOBATENBCKUX 3adad. B menoMm conepxkaHue



y4eOHOro npeamera «XUMHS» JAHHOTO YPOBHSI M3y4YEHUS OPHUEHTHPOBAHO Ha (OPMUPOBAHHE Y
0o0y4Yaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHUS (PUIOCO(CKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHWYECKOTO M OPraHUYeCKOro Mupa, 00YCIOBJIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOCHHUEM, MTO3HABAEMOCTb NPUPOIAHBIX SIBICHUN MYTEM HKCIIEPUMEHTA
W peuieHus MPOTUBOPEUYMM MeEeXAYy HOBBIMU (akTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHME POJIM XMMHUU B PELIEHUU SKOJIOTMYECKUX MpoOsieM, a Takxke Hpobdiiem cOepexeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3IaHUSI HOBBIX TEXHOJOTHIM U MaTEpPUAIOB.

B niane pemienus 3aja4 BOCIUTAHUS, PAa3BUTHS U COLMAIN3AIUMU O0YUYaIOIIUXCS MIPUHSATHIE
NpOrpaMMoOi MO XUMHMHM TOAXOABl K OIpPEACNICHUI0 COJAEP)KaHUS M IOCTPOEHUs MpeaMeTa
npeaycMaTpuBaloT (OpMHUPOBAHUE YHUBEpPCAJIbHBIX Y4YEOHBIX JACHCTBUHM, HMMeEKIHMX 0a3oBoe
3HaUEHUE [UJIS PaA3IMYHBIX BUJIOB JEATEIbHOCTH: pEIICHUS NpoOsieM, TOHCKa, aHalu3a u
o0paboTku uHGOpMALUMK, HEOOXOAUMBIX JJIs MNPUOOPETEHUS OMbITa MPAKTUYECKOW U
MCCJIeI0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B ITO3HAHUU XUMHH.

B npakrtuke mpenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U
Ha YpOBHE Cpe/iHero odiiero o0pa3oBaHusi, NPy ONPEEICHUN COACPKATEIBHON XapaKTePUCTUKU
Hesne u3ydeHus IMpeAMeTa HamnpaBlIEHHEM IEePBOCTENEHHOM 3HAYMMOCTH TPAAUIIMOHHO
npu3HaéTcsi  (POpPMUPOBAHME OCHOB XHMMHUYECKOW HAyKd KakK 0O0JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKOM JCSATEIIbHOCTH YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIWYECKON TOYKHM 3PEHHS TaKOM MOIXO0J K ONpENeNeHUI0 Leled H3ydeHUs
IpeMeTa SBIISETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMU LETSMU HM3yYeHUsS TpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISITOTCS :

e (QopmupoBaHue cHCTEMBbl XHUMHYECKMX 3HAHUW KaK BaKHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOM JIeKAT KIIOYEBBIC TOHSTHS,
(dyHIaMeHTaIbHbIE 3aKOHBl M TEOPHUH XUMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHUE H
NOHMMAaHWE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHHe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHHS BEIIECTB U
XUMHYECKUX PEaKInii, HEOOXOMUMBIX NJis MPUOOpPETEeHUs YMEHUW OPHEHTUPOBATHCA B
MHpE BEHIECTB M XMMUYECKUX SIBICHUM, UMEIOIINX MECTO B MPUPOJAE, B MPAKTUUECKOU U
MOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHHUH U CIIOCOOOB JAESITEIHLHOCTH, CBA3aHHBIX C HAOIIOACHUEM U OOBSICHEHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COONIOJEHHEM TpaBui 0O€30MacHOro oOpaimieHus ¢
BEILECTBAMH.

Hapsiny ¢ stuM, coaep:kaTenbHas XapaKTEpPUCTHKA LeJel M 3aJady U3ydeHUsl MpeaMera B
MporpaMMe Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMHU B
cucteMe cpenHero oduiero oopazoBanusi. CerofHsi B MpenoJaBaHUN XUMUHU B OOJIbIIEH CTENEHU
OTHAETCS MPEAIOYTEHUE MPAKTUYECKONM KOMIIOHEHTE COAEpKaHus OOydeHUs, OPUEHTUPOBAHHOMN
Ha MOJTrOTOBKY BBIITYCKHHKA OO0IIE00pa30BaTEIbHON OpraHu3alliy, BIaACIOLIEr0 HE HaOOpOM



3HaHWHA, a (PYHKIIMOHAJTBLHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTUBHOTO
MOJTYYCHHMSI 3HAHUH ¥ IPUMEHEHUS WX B PEATbHOM JKU3HU JIUIS PEIICHHS MPAKTHUECKUX 3a/1a4.

B cBa3m ¢ 3TMM mnpu wW3ydeHHWH TmpeaMera «XWMHS» JIOMUHHPYIOIIEE 3HaueHUE
NpUOOPETAIOT TaKUe LT U 3a/1a4H, KaK:

ajanTanys 00yJaronuXxcsl K YCIOBHSIM JHHAMHYHO Pa3BUBAIOMICTOCS MHPa, (POPMHUPOBAHHE
MHTEIUICKTYyaJbHO pPa3BUTOM JHUYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO, COTPYIAHHYECTBY,
CaMOCTOSITCJIbHOMY TPHHSTHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIUAX,
CBSI3aHHBIX C BEIICCTBAMU U UX IPUMEHEHUEM;

dopMHupOBaHUE y 00YUYAIOMINXCS KITFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMITCTCHIIHN ), UMCIOIIINX
YHUBEPCAJIBHOE 3HAYCHUE IS PAa3IUYHBIX BHUJIOB JEATEIBHOCTH: PEIICHUS MPOOJIeM, IOUCKA,
aHanu3a U o0paboOTKM WHGOPMAIMKM, HEOOXOJUMBIX ISl MPUOOPETCHUS OIbITa JACATEIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHWUU XUMHUHU, a TaKXKE JUIs OICHKA C TMO3WUIUN
DKOJIOTHYECKOW OE€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYCCKHUX IPOIECCOB Ha
OpPTaHM3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BHTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroIIMXCcs: CIIOCOOHOCTH CaMOCTOSITEIBLHO TPHOOPETaTh HOBBIE 3HAHUSA 110 XUMUU B
COOTBETCTBHH C JKU3HCHHBIMHU TOTPEOHOCTSIMH, UCIIOJIb30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTUH JUISl TIOMCKA M aHajIn3a y4eOHOW M HAay4HO-TIOMYJISIPHOW MH(POPMAIUA XHMHUYECKOTO
CoJlep KaHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUYAIOIIMUXCS ACCOLMATUBHOIO U JIOTUYECKOTO MBIIIJICHUS,
HAO0JIIOIaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUITAHUPOBAHUH U MPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCHHUTaHUE Y 00ydaomuxcs yOeKIEHHOCTH B TYMaHUCTHYECKONW HAMPaBICHHOCTH XUMUH,
e€ BaXHOW pONM B PEIICHUH TI00ATBHBIX TPOOJIEM pPAIMOHATBLHOTO MPHUPOAONOIb30BaAHNUS,
MOTIOJTHEHUSI DHEPTrEeTUYECKUX PECypCOB U COXPAHEHMsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEPEKHOT'O0 OTHOIICHHS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETCHUS
OTIbITA WCIIONBH30BAHMUS TOMYUYCHHBIX 3HAHWM JJIS TMPUHSTHS TPAMOTHBIX PEIICHUN B CUTYyAIlUSX,
CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSMU.

B yuebGHOM mumaHe cpemHero obmiero oOpazoBaHus TpeaMeT «XHMHsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHOM 001acTi «EcTecTBEeHHO-HAYYHBIE TIPEIMETHI.

OO6miee 4mcio 4acoB, OTBEAEHHBIX ISl M3YUEHHUS XUMHUHM, HA 0a30BOM YpPOBHE CpEIHErO
obmrero oobpazoBanusi, coctaiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henemnio), B 11 kiacce
— 34 yaca (1 yac B Hezento).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKO XUMUM

[Ipenmer opraHMyeckor XMMUH: €€ BOZHUKHOBEHHUE, PA3BUTHUE W 3HAYCHHUE B MOJYYECHUHU
HOBBIX BEUIECTB U MaTepuajoB. Teopust CTpOEHUS OpraHndeckux coequnennii A. M. bytneposa,
e€ ocHOBHbIE TMOJOXKEeHUSA. CTpYKTypHbIE (QOpMYJIbl OpPraHUYECKUX BeHIeCTB. [ omMonorusi,
n3oMepusi. XMMHUECKas CBSI3b B OPTaHUUECKUX COCMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kinaccuuKaluu OpraHUYEeCKUX BeliecTB. HoMeHkaTypa opraHu4ecKkux
COeIMHEHUN (CcUcTeMaTH4ecKas) W TPUBUAIbHBIE Ha3BaHUS BAXHEUIIUX TMPEICTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIECTB.

DOKCIepUMEHTAJIbHBIC METO/bl M3YYCHHS BEIICCTB U MX MPEBPAIICHUN: O3HAKOMJICHHE C
oOpasiaMu OpPraHMYEeCKUX BEIIECTB M MaTepuajaMU Ha UX OCHOBE, MOJCIMPOBAHUE MOJEKYI
OpraHWYeCKUX BEIIeCTB, HAOIIOJCHUE W ONUCAHHWE JICMOHCTPAIIMOHHBIX OIBITOB TIO
pPEeBpaICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TFOMOJIOTHUYECKUH psAn. MeTaH M 3TaH — MNpOCTEHIINE
NpEICTABUTENN alKaHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA (peaklMH 3aMelIeHUs WU
rOpEeHusl), HaX0XKJIEHUE B MPUPO/IE, TOJyYeHUE U IIPUMEHEHHUE.

AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAl. DTUIEH W MPONWIEH — MPOCTEeUIlNe
MPEACTaBUTENN AJIKEHOB: (M3MYECKHE M XUMHUYECKHE CBOWCTBA (pEakiuu THUIPUPOBAHMUS,
rajJjiOr€eHUpOBaHUs, THpaTallii, OKUCICHUS U MOJIMMEPU3ALINH), IOJTYYCHUE U TPUMEHEHHUE.

Ankanuensl: OyTtaaueH-1,3 um MetmwiOyraaueH-1,3: cTpoeHue, BaKHEHITHE XUMHYCCKHE
CBOMCTBa (peakuus nonumepusanuu). [lonyyeHrne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUMHBI: COCTaB M OCOOEHHOCTH CTPOCHHs, TOMOJIOTHUECKHH psan. AUETUIeH —
MPOCTEHIITNI MPEJICTAaBUTENh aJJKMHOB: COCTaB, CTPOCHHE, (DU3MUYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuu rugpupoOBaHusl, raJOr€HUPOBAHUS, TUAPATALINM, TOPEHUS ), TOIYUEHUE U IPUMEHEHUE.

Apenbl. beHszon: cocrtaB, cTpoeHHe, (pu3MUYEcCKMe M XUMHUYECKHME CBOMCTBA (peakiuu
rajoreHUpOBaHUS W HUTPOBAHUA), MOJYy4Y€HUE U NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qu3suyeckue u Xxumuyeckue ceolucmea (peakyuu 2an02eHupo8anuss U HUMpoB8arus), NoayueHue u
npumernenue. TOKCHMYHOCTh apeHOB. ['eHeTHMYeckass CBA3b MEXKIY YIVIEBOJAOPOJaMHU,
MPUHAJJIEKAIIMMUI K Pa3JIMYHbIM KJIaccaM.

[TpupoaHbie UCTOYHUKU YTIIEBOAOPOAOB. [IpupomHbIi Ta3 U MOMyTHBIE HEQTSHBIE Ta3bl.
Hedbts u e€ mpoucxoxnenue. CrnocoObl miepepabOTKM HedTH: TEPEeroHKa, KpEeKUHT
(TepMuueckuid, kaTanuTudeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTU U B ObITYy. KaMeHHBIN yroyib U IpOYKThI €ro IepepadboTKH.



DKCIMEPUMEHTANIBHBIE METOAbl W3YyUYECHUS BEIIECTB M WX MPEBPALICHUI: O3HAKOMJIEHHE C
oOpasiaMu IjacTMacc, KayayKoB U pe3uHbl, Kojuiekuuu «HedTb» u «YToap», MoaeIupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB M TaJIOT€HOMPOU3BOJHBIX, MPOBEJACHUE HIPAKTUYECKON pPabOThI:
MOJIYYEHUE ITUJIEHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Boluncnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, O00BEMA, KOJUYECTBA
HCXOJIHOTO BEIIECTBAa WM MPOJYKTa PEaKIMu 1O H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOT'O M3 MCXOJHBIX BEIECTB WM MPOTYKTOB PEAKIIUHN).

Kucnopoaconep:xaime oprannyeckue coenHeHUs

[IpenenpHble OMHOATOMHBIE CHHUPTHI. MeETaHONT W JTaHOJ: CTpOeHUe, (PU3NUECKHUE WU
XUMHUYECKHE CBOMCTBA (peakiMd C aKTUBHBIMU METaJUlaMH, TaJOr€HOBOJOPOJaMU, TOPEHUE),
npuMeHeHue. BomopoiHbie CBSI3M MEXKly MOJIeKyJlaMH CIIUPTOB. JleficTBUE MeTaHoJIa U ATaHoJIa
Ha OpraHu3M YeJOBeKa.

MHOroaToMHbIC CHUPTHL. OTHICHTJUKOJb W TJIUIEPUH: CTPpOEHUE, (PUIHUECKUE U
XUMUYECKHE CBOUCTBA (B3aUMOCHCTBHE CO IIEIOYHBIMU METAJJIAMH, KaueCTBEHHAsI peaKIvs Ha
MHOTOATOMHBIE CHUPTHI). JlelicTBMEe Ha opraHu3M uyejoBeka. [IpuMeHeHue TriaullepuHa U
ATUJICHTJIUKOJIS.

deHoIT: CTPOCHHUE MOJICKYJIBI, PU3MUECKHUE U XUMHUYECKHE CBOMCTBA. TOKCMYHOCTH (heHOIa.
[Ipumenenue denona.

Anpaerunsl U kemowsl. DopMmanbAeTull, aleTalbIerua: CTpOoeHHe, (U3NYECKUue W
XUMHYECKHUE CBOMCTBA (pEaKIMM OKHUCJIEHUS M BOCCTAHOBJIEHHUS, KAYECTBEHHBIC DPEAKIUH),
MOJIy4€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTH. MypaBbUHAsI M YKCYCHAsl KHUCIOTHI:
cTpoeHue, (U3NIECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE JJI Kilacca KUCIOT, PEaKIHs
stepudukanuu), mMoaydeHue u mnpuMeHeHue. CTeapyuHOBasi W OJICMHOBAs KHCJOTBI Kak
MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCJIOT. Mblja KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE IEUCTBUE.

Crnoxxnple GUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIU3 CIOXKHBIX 3(PUPOB.
AKupsl. ['maponus xupos. [Ipumenenne xxupoB. brosiornueckas pojb )KUPOB.

VYrneBossl: cocTaB, KiaccuuKaius yrieBoaoB (MOHO-, TU- U TIOJTUcaxapuisl). [ moko3a —
MPOCTEUIITNI MOHOCaxXapu: OCOOCHHOCTH CTPOCHUSI MOJIEKYNbI, (PU3NYECKHE U XHUMHUYECKUE
cBoiicTBa (B3aumopeictBue ¢ ruapokcuaoMm Menu(ll), okucieHne aMMuUaYHBIM PaCTBOPOM
okcuga cepedpa(l), BoccTaHoBieHUE, OpOXKEHHE TIIIOKO3bl), HaX0XJACHUE B MPUPOJIE,
MpUMEHeHHe, Ononoruueckas posib. @orocunre3. GpykTo3a Kak U30MEP TITFOKO3HI.

Kpaxman u nemnrono3a kak npupojiHbie nonumepbl. CTpoeHHe Kpaxmaia U IEeJUTIOJIO3bI.
du3nyuecKkrue U XUMHUYECKUE CBOMCTBA KpaxMalia (TUAPOIN3, KAYECTBEHHAS PEAKIIUS C HOJIOM).

OKCNEpUMEHTAIIbHBIE METOJbl H3Y4YEHHUs BEIIECTB M X MPEBPAILICHUI: TPOBEAECHUE,
HaOJIIOJICHUE U OINKCAHWE JAEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaueCTBEHHBIE
peakiuu OJHOATOMHBIX CHHUPTOB (OKHUcieHue 3TaHona okcuaom wmenu(ll)), mHOroaToMHBIX



cnupToB (B3aumojielicTBue raunepuHa ¢ ruapokcuaom wmenu(ll)), anpmernnoB (okucieHue
aMMHa4HBIM pacTBOpoM okcuna cepeopa(l) u ruapokcuaom wmenu(ll), B3aumoseiicTBue
KpaxMajia C HOJ0M), MPOBEJCHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaun.

Boluncnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, O00BEMA, KOJUYECTBA
HCXOJIHOTO BEIIECTBA WM NPOJYKTa PEaKkIuuh IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEIECTB WM MPOJYKTOB PEaKIUH).

A3oTcoepxKaniue OpraHnuecKue CoeIMHEHUS.

AMMHOKHUCIIOTBI Kak aM(OTepHbIE OpraHndeckue coequHeHus. OU3n4ecKue U XuMHUUECKue
CBOMCTBAa aMUHOKUCIOT (Ha mNpuUMepe TIulMHa). buonorndeckoe 3HAYEHUE aAMUHOKHCIIOT.
IenTuaml.

benku kak mpupoaHBIE BBHICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuyHasi, BTOpUYHAS U
TpeTUYHass CTPyKTypa OenkoB. XUMHUUYECKHE CBOWCTBa OCJIKOB: THAPOJIM3, JIEHATyparus,
KaueCTBEHHBIC PEaKIIUKU Ha OCJIKH.

DOKCIepUMEHTAJIbHBIE METOJIbl M3YYEHHS BEIICCTB M WX NpEeBpallcHUi: HaOIIoAcHUE U
OMHCaHWEe JIEMOHCTPAIIMOHHBIX OTBITOB: JEHATypamus OEJKOB NpHU HArpeBaHWUU, IIBETHBIC
peakiuu OCIKOB.

BricokomoJieKyJIsIpHbIE COeAMHECHUSA

OCHOBHbBIE TOHSTUS XHMHHU BBICOKOMOJIEKYJIIPHBIX COEIWHEHHUIl: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPU3ALMNHN, CPEIHSS MOJIeKylsipHas Macca. OCHOBHBbIE
METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEPHU3ALIHS U TOJIUKOHAEHCALIUS.

OKCIIEpUMEHTAJIbHBIE METOJAbl MU3YYEHHS BEIIECTB U MX MNPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3iiamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzamus MeXNpeIMETHBIX CBSI3€HM MpU M3yYEeHUM opraHumdyeckorl xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, Tak U
MOHSTUMN, SABJISIIOIIUXCA CUCTEMHBIMU ISl OT/IEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHS: SIBICHUE, HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpus, aHajdu3, CHHTE3, KIacCHU(pUKAIUI, TMEPUOJUIHOCTh, HAONIOJCHUE, W3MEpEHue,
AKCHEPUMEHT, MOJECIHUPOBAHUE.

®du3znka: Matepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYyJa, SHEPreTUYECKU YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3MUECKHE BEIMYUHBI U CIUHUIIBI
UX U3MEPEHUS.

buonorusi: knerka, opranusm, Omocdepa, oOMEH BemeCTB B oOpraHu3zMe, (OTOCHUHTE3,
OMONOTUYECKN aKTHBHBIC BEIIeCTBA (OCKH, YTIEBOIbI, KUPHI, PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.



TexHomorus: IMUOICBBIC MIPOAYKTBI, OCHOBBI PAIMOHAJIBLHOTO IMUTAHHA, MOIOIIHUE CPCACTBA,
JICKAaPCTBCHHBIC U KOCMCTHUUYCCKUC ITPCIIapaThbl, MaTCPHaAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHICCKUX
BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKU 3IeMeHT. AToM. SIpo aroMa, H30TOMNBL. JEKTpPOHHAs 000J0uKa.
DHepreTUYecKre ypoBHH, MOAYPOBHH. ATOMHBIC opOUTan, S-, P-, d- amemenTsl. OcoOeHHOCTH
pacripe/iesieHus: JEKTPOHOB MO OpOUTAISIM B aTOMax SJEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHasi KOH(UTypaIys aTOMOB.

[Tepuonnueckuit 3akoH u Ilepumogmueckas cucrema xXumMuyeckux dyiemeHToB [J[. U.
MenpeneeBa. CBs3b NEPUOIUYECKOTO 3aKkoHa U llepmoanmyeckoil CHUCTEMBI XHUMHUYECKHX
sanemeHToB J[. M. MeHaeneeBa ¢ COBPEMEHHON TEOpHEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUS CBOMCTB XMMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOHBIX BEIIECTB
10 TPyINaM U nepuoaamM. 3Ha4€HUE MEPUOJUUECKOTO 3aKOHA B Pa3BUTHHU HAYKHU.

Crtpoenne BemecTBa. XHUMHYECKash CBsI3b. BHIbI XUMHUYECKON CBSI3M (KOBaJICHTHAs
HENoJIsIpHAasi W TIOJIsipHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUS KOBaJEHTHOM
XUMHYECKOU CBsi3u (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BogoponHas cBs3b. BaeHTHOCTS.
DneKTpooTpuIaTeNbHOCTh. CTeneHb OKUCIIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH TMOCTOSHCTBAa COCTaBa
BelllecTBa. THUIBl KPUCTAUIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTALUIMYECKON PEIIETKHU.

[TonaTne 0 nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBast 1ouis
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coequHeHnit. HomeHnkimatypa HeOpraHM4ecKuX BEIECTB.
I'eneTnueckas CBsI3b HEOPTAHMYECKUX BEIIECTB, NPUHALJICKAIIUX K PA3JINYHBIM KJIaCCaM.

Xumuueckast peaknus. Knaccubukamuss XUMHYECKUX pEaKIWii B HEOPTraHUYECKOW W
OpraHUYECKOM XMMHH. 3aKOH COXPAHEHHUSI MACChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPIUHU NPU XUMUYECKUX PEAKLUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paznudHbIX (akTopoB. OOpaTUMBbIE pEaKIIUU.
Xumuueckoe paBHOoBecue. MDakToOppl, BIMSIOMIME HA COCTOSHUE XHMHUYECKOTO PAaBHOBECHS.
[Tpunuwmn Jle [latense.

Onektponutnyeckas auccounuanusa. CuiibHble W ciadble AekTpoduThl. Cpedga BOJHBIX
PacTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIHH.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYE€HHUS BEIIECTB U WX IPEBPAILICHHI: AEMOHCTpALUs
tabnmun «llepuonnueckas cucrema xumudeckux snaemeHToB JI. M. MenpaeneeBay, u3ydeHHe



MoOJIelel KPUCTANIMUECKUX PEHIETOK, HAOMIOJEHWEe W ONHCaHUuE JAEMOHCTPAI[MOHHBIX U
1a00OpaTOPHBIX OMBITOB (Pa3loKEeHHE MEePOKCHAA BOJAOPOJAa B MPUCYTCTBUHU KaTajau3aTopa,
ONPEAEIECHUE CPENbl PACTBOPOB BEIIECTB C MOMOUIBIO YHUBEPCAIBHOIO MHAMKATOpPA, PEAKIUU
MOHHOrO0 OOMEHa), MPOBEIECHUE MPAKTHUYECKOW padoThl «BinusHUE pa3iauyHbIX (PAKTOPOB Ha
CKOpPOCTh XUMUYECKOU PEAKIIUN.

Pacuérnbie 3anaun.

Pac4y€rel 110 ypaBHEHUSAM XMMHUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
Pacu€Thl C UCTIOJIL30BAHUEM MTOHATHUS «MACCOBast A0JIsSI BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemerannel. [Tonoxenne HemeraninoB B llepuoanyueckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
. U. MennaeneeBa 1 0COOCHHOCTU CTpOeHMsI aToMOB. DuU3MUECKHE CBOMCTBA HEMETAJJIOB.
AJoTponus HeMETaIoB (Ha MpuUMepe Kuciaopoaa, cepsl, hochopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJJIOB (rajoreHoB, cephl, a3oTa, (ocdopa,
yraepojia ¥ KpEMHHUS) U UX COSTUHEHUM (OKCUIOB, KUCIOPOICOIEPKAITUX KUCIIOT, BOJOPOTHBIX
COCIMHEHU).

[IprMeHeHne BaXKHENHIIIUX HEMETAIIJIOB U UX COCTMHEHMUIA.

Mertamibl. [lonoxenue meraninoB B Ilepuognyeckoil cucteMe XMMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OO1ue
¢busnueckne cBoicTBa MeTayioB. CrulaBbl METAJIOB. DJIEKTPOXUMHYECKUH PsiJl HAMPSHKEHUH
METaJIIOB.

XUMHUYECKHE CBOMCTBA BaXHEUITUX METALIOB (HATpUM, Kajduid, KaJbIMi, MarHui,
ATIOMHUHUM, [IUHK, XPOM, JKEJI€30, MEIb) U UX COEAUHEHU.

O61mume crocoObl mosTyueHus MeTauioB. [I[ppuMeHeHre MeTasuioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOJIbl H3YYEHMS BEIIECTB M UX MPEBpAllCHUN: H3y4EHUE
KOJUIEKIIMU «MeTamibl U CIUIaBbl», O0pa3lloB HEMETAJJIOB, PEIICHHE JKCIEPUMEHTAIBHBIX
3ajay, HaONIOJICHWE W  ONHCAHWE JIEMOHCTPAIMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3anMoIeicTBUE TUAPOKCUIA ATIOMHHHUS C PACTBOPAMM KHCIOT M IIEJIOYEHl, KaueCTBEHHBIE
pEeaKIMu Ha KaTHOHBI METAJIJIOB).

PacuérHbie 3anaum.

PacuéTpl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe
uim O0BEMY OJHOTO W3 YYACTBYIOIIMX B pEAKIMH BEMIECTB, PAacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIMU, €CIIU OJHO U3 BEILIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Poxbs xumun B 00eCIeYeHHH 3KOJIOTHYSCKOM, SHEPTreTHYSCKOW M MUIIEBON OE30MacCHOCTH,
pa3sBuTuM MeauuuHbl. [IOHSATME O HaydyHBIX METOJAaX IMO3HAHMUS BEIIECTB U XUMHUYECKHX
pEaKIIUH.

[IpeacraBnenust 00 OOMIMX HAYYHBIX MPUHIIMIAX TPOMBIIIJIEHHOT'O MOJYYEHUS] BaXKHEHIITUX
BEILIECTB.



YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHUIIME CTPOUTEIBHBIE MaTEpHabL,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepualbl U1 SJIEKTPOHHUKH,
HaHOMAaTepHUasbl, OPraHNYECKUE U MUHEPAJIbHbIE YIOOPEHHUS.

XuMusl U 30pOBbE YEJIOBEKA: IPaBUJIA HCIOJB30BAaHUS JIEKAPCTBEHHBIX IPENAPATOB,
npaBuiia 0€30MaCHOI0 UCIIOJIb30BAHUS MIPENapaToB ObITOBOI XUMHUH B IOBCEITHEBHOU JKU3HH.

MexnupeaMeTHbIE CBA3U.

Peanuzanus MeXNpeIMETHbIX CBA3EH MPU M3YyYEHUHU OOIIEeH M HEOPraHMYEeCKOH XUMUU B
11 kyacce OCyIIECTBIAETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHUH,
TaK ¥ TOHATUH, SBIISIIOIIUXCA CUCTEMHBIMU JJI1 OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAU3,
CUHTE3, KJIacCHU(pUKaLUsi, NEPUOJUYHOCTb, HAOMIO/IEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, SBIICHHUE.

@®u3nka: Marepus, SHEpPrus, mMacca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, HOH, W30TOII,
PaZOAaKTUBHOCTh, MOJIEKYJIa, YPHEPreTUUECKUNA YpPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperarHoe
COCTOSIHME BEIECTBA, (PU3MUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKocucTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEII[ECTB B OpraHU3Me.

['eorpac¢usi: MuHEpasbl, TOPHBIE OPObI, OJE3HBIE HCKONIAEMbIE, TOILIMBO, PECYPCHI.

TexHomorus: XUMU4eCKasi IPOMBIILIEHHOCTb, METAILTYPrisl, IPOU3BOACTBO CTPOUTEIBHBIX

MaTCpHalIoB, CEIbCKOXO0351CTBEHHOE IMpOU3BOACTBO, mumeBas IMPOMBINIJIICHHOCTD,
@apMaHGBTHqCCKaH IMPOMBIIIIJICHHOCTD, IMPOU3BOICTBO KOCMCTHUYCCKHX IIpCIriapaTosB,
IMPOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpualioB, QJICKTPOHHAA IMPOMBIINIJICHHOCTD,

HAaHOTCXHOJOTI'NHU.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHS OOYYarOIIMMUCS
MPOrpaMM CpeaHero oo1ero oopa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM).
HayuHo-meTonnueckoi OCHOBOM Juisi pa3pabOTKU IUJIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
MIPOrPaMM CPETHEr0 00IIEero 00pa30BaHus ABIAECTCS CUCTEMHO-AESATENLHOCTHBIN OJIXO/I.

B cOOTBETCTBUM C CHUCTEMHO-AESTENIbHOCTHBIM TMOAXOJAOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJIbTATOB OCBOCHMS TMpeAaMeTa «XUMHsS» Ha YpOBHE CpeIHero ooOiero oOpa3oBaHMs
BbIJICJICHBI CJIEYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIIMMHCS POCCHUMCKON Tpa’kKJaHCKOM HIEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOATENLHOCTH U CAMOOIIPEIETICHUIO;

HAJIMYUE MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUW JIMYHOCTH HAa OCHOBE KIIOUYEBBIX
[IEHHOCTEW U MCTOPUUYECKUX TPAJAULIMKA 0a30BOM HAYKU XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUMXCsl PYKOBOJCTBOBATHCA B CBOEH JEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBEIMU ~ YCTAHOBKAMH, TMPUCYIIUMH [EJIOCTHOM CHCTEME XHUMHUYECKOTO
oOpa3zoBaHus;

HaJIM4YME TPABOCO3HAHUS SKOJOTUYECKON KYJIBTYpbl U CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS MpeaMera «XHUMHs» JAOCTUTaloTCd B EIUHCTBE
y4eOHOW ¥ BOCIHMTATEIBHOM JEATEIHHOCTH B COOTBETCTBHM C TYMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M UJACAJIaMH POCCHUKUCKOTO
TPaXXIAHCKOTO OOIIEeCTBa, MPUHATHIMHU B OOIIECTBE HOPMaMU M TpaBWIAMH TOBEACHHUS,
CIIOCOOCTBYIOIIMMH MPOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUS
JUIHOCTH 00YYaIOITHUXCSI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpPaxaroT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATEIBHOM M MPAKTHYECKOW MAEATEIbHOCTH OOYYalOIIUXCA M0 peaau3aiuu
MPUHATHIX B 00I1ECTBE 1IEHHOCTEH, B TOM YHUCJIE€ B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHHUS O0YYarOUIMMHUCS CBOMX KOHCTUTYLUHOHHBIX MIPaB U 00SI3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPABOMOPSAJIKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMAaxX W MpPaBWIaX MEXKIUYHOCTHBIX OTHOILIECHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATEIBHOCTH MPU CO3/IaHUH YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 337124, BBIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI IPYTUX
MIPU aHAJIU3€ PA3IMYHbIX BUJIOB YUEOHOU JIESITEIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOIIEHUSI K MCTOPUYECKOMY MU HAYYHOMY HACJIECAHI0 OTEUYECTBEHHOMU
XUMUU;

YBaXEHMSI K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUM W MPAKTUYECKOTO MPUMEHEHHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh pe3ysbTaT JJIMTEIIbHBIX HAOIIOJACHUMH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/la YYEHBIX U MPAKTHKOB;

MHTEpeca M T[I03HABaTEJIbHBIX MOTHMBOB B TIOJYYEHUHU U TMOCIEAYIONIEM aHaIn3e
nH(pOpMaIMK O IEPEIOBBIX JOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTHU OIICHUBATh CUTYAIlUU, CBA3AHHBIE C XUMHUYECKUMHU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE TMOBEJICHHE M TIOCTYNKHA CBOUX TOBApHUIIEH C TMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUsI IICHHOCTEH 3I0pOBOro M 0Oe3omacHoro olpasza JKH3HU, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOJIro/ICHUST TpaBUJI 0€30MacHOro OoOpalleHusi C BEIIeCTBAMU B OBITY, IMOBCEIHEBHOMN
KU3HU U B TPYJIOBOW JEATEIIBHOCTH;

NOHMMAaHHUS [IEHHOCTH TPaBWJI HWHIUBHAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHoro
NOBEJEHUS B CUTYyaIUAX, YTPOKAIOLINX 3/I0POBBIO U JKU3HU JIOJIEH;

OCO3HAHMSI TOCJEACTBUM M HENPUSATHS BPEIHBIX MPUBBIUEK (YHNOTPEOJCHHS alKOTOJIs,
HapKOTHUKOB, KypEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B  Yy4e€OHO-HCCIIENOBATEIbCKON  NEATEITbHOCTH,
OOIIECTBEHHO MOJIE3HOMN, TBOPYECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUM NPAKTHUUYECKUX 3a/ad COLUAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpECca K MPaKTUYECKOMY H3YYEHHUI0 MPOQECCUil pa3IMyHOTO pojaa, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWUBUIAYaJTbHONW TpaeKTOpHH OOpa30BaHUSA,
Oynymed mpodeccuu U peanu3ainud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJIECO00PA3HOr0 OTHOUIEHUSI K MPUPOJE, KAK UCTOUHHUKY CYIIECTBOBAHUS
»KM3HH Ha 3eMIIe;

MMOHUMAaHHUS TJI00ATBHOTO XapakTepa 3KOJIOTHUYECKUX MPOOJieM, BIUSHUS KOHOMUYECKHUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUATBHOU CPEJIBI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JIOCTUKEHUNW XUMHUU JJIsl PEIICHUS] BOIIPOCOB
PalMOHAILHOTO MTPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HEMNPUSTUS ACUCTBUM, MPUHOCSAIIMX BpEI OKpYXKaIoIIe MpUpOJHON cpene,
YMEHHUS TTPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTHUUECKUE TMOCIEIACTBUS MPEATPUHUMAEMBIX
JNEUCTBUU U IIPEAOTBPALLATh UX;

HaJu4usi Pa3BUTOTO DKOJOTHYECKOTO MBINLICHUS, SKOJOTHYECKON KYJIbTYpbl, OIbITA
NEATeTbHOCTH  DKOJOTUYECKOW HampaBJIEHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS HMMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLMAIIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSITh UJC0JIOTUU XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAYKHU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUs CHeUU(PUKN XUMUU KaK HayKH, OCO3HaHus e poiu B (PopMUpPOBAHUU
PAIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3[JaHUHU 1IEJIOCTHOTO MPEACTABICHHS 00 OKpYKarolIeM
MHUpE KaK O €IMHCTBE MPUPOJABl W YEJOBEKAa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnH nmpooieM CoOXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHMHUHU JJIsI COBPEMEHHOW IMBIJIM3AlUA: B €€
T'YMaHUCTUYECKOM HAIpPaBJIEHHOCTH M Ba)XKHOW POJM B CO3JJaHUM HOBOHM 0a3bl MaTepuaibHOM
KyJbTYPBI, PEIICHUH TI00aNbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS YEOBEYECTBA — CHIPHEBOMH,
HHEPreTUYEeCKOM, TMHINEBOM ¢ HSKOJOTHYECKON Oe30MacHOCTH, B Pa3BUTHH MEIULIMHBI,
00ecCIeueHu YCIOBHI YCIEIIHOTO TPYJa M SKOJOTHYECKH KOMGOPTHOM KM3HU KaXJOT0 4YieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TIOHMMAaHHsS CYIIHOCTH METOJOB IIO3HAHUS,
MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJydaeMble 3HAHUS IS
aHanu3a W OOBSICHEHHS SIBICHHUM OKPYXAIOIIEr0 MUpa U MPOUCXOANIUX B HEM H3MEHEHHI,
YMEHUS JIeNaTh 000OCHOBAHHBIE 3aKIIOYSHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MOJTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJIA PEHICHUS MpooiieM
B pEaJbHbIX JKU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKON NS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJyYCHHMIO HOBBIX 3HAaHMH 10 XUMHM B COOTBETCTBHUM C JKM3HECHHBIMU
MOTPEOHOCTAMU;

WHTEpECca K 0OCOOEHHOCTSM TPYy/Ia B pa3IMYHBIX chepax mpoPecCHOHATBHON AESTEIHHOCTH.
METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Yy4eOHOro mpeameTa «XUMHUS» Ha YPOBHE
CpeaHero oo01ero 00pa3zoBaHus BKIIOYAOT:

3HaUYMMBbIE IS (OPMHUPOBAHUS MHUPOBO33PECHHSI OOYJAOMIMXCA MEKIUCIUILTHHAPHBIC
(MeXTpeIMEeTHBIC) 00IIeHAYYHBIC TOHATHUS, OTPAKAIONINE IIETOCTHOCTh HAYIHON KapTUHBI MUPa



U crienuPuKy METOI0B TIO3HAHUS, UCITOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEPTUs, SBICHHUE, MPOIECC, CHCTeMa, HAyYHBIH (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHUE, HAOIIOIEHNEe, U3MEPEHUE, SKCIICPUMEHT U APYTHC);

YHUBEPCATbHBIE y4eOHbIC TEHCTBUS (To3HaBaTEIbHBIC, KOMMYHUKATHBHBIE,
peryisTUBHbIE), obecneuuBaroue (HOpMUpOBaHHE (PYHKIMOHAIBHOM TPAMOTHOCTH U
COIMAJILHON KOMIIETEHITUU 00 YyJarOIINXCS,

CIOCOOHOCTh ~ OOYYalOIIMXCS  HMCIOJIb30BaTh  OCBOGHHBIE  MEXIUCUUIUIMHAPHBIC,
MHPOBO33PEHYCCKNE 3HAHWS W YHHUBEPCAIbHBIC YyYeOHBIC JCHCTBUS B IIO3HABATCIBHOW U
COLIMAJIBHOM IIPAKTHUKE.

MeranpeIMeTHbIE pe3yIbTaThl OTPAKAIOT OBJAJACHUEC YHUBEPCAIBHBIMUA YYCOHBIMH
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTHBHBIMH JICHCTBHUSMHU.

OByajeHre YHUBEPCATbHBIMU YU€OHBIMH MO3HABATEIbHBIMU 1€ HCTBHSIMH

1) 6a30BbI€ JJOrHYeCKHE JeCTBHS:

CaMOCTOSTCILHO (OPMYJIMPOBATh M aKTyaJIM3UPOBAaTh MPOOJIEMY, BCECTOpPOHHE e&
paccMaTpHBaTh;

ONpENCISITh IETU JICITCIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPHUH HX JOCTHIKCHUS,
COOTHOCHTH PE3YJIbTaThI ICATCILHOCTH C MIOCTABICHHBIMHU IICIISIMH;

UCIIOJIb30BaTh TMPU OCBOCHHHM 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIE TPU3HAKKW TIOHATHH W YCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIIOJIBH30BATH
COOTBETCTBYIOIIIUE MMOHITHS JIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIA KIacCU(DUKAIMK BEIIECTB M XUMHUYECKUX PEaKITUH;

yCTaHABIMBATh IPUIMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSMU;

CTPOUTHh JIOTHYECKUE pacCykAcHUs (MHIYKTUBHBIE, JACAYKTHUBHBIC, 110 aHAJOTHH),
BBISIBJIITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTPUBAEMBIX SIBICHUAX, (DOPMYIUPOBATH
BBIBOJIbI M 3aKJIFOUCHUS;

IPUMEHATh B TMPOIECCe MO3HAHUSA, UCIOJIb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIIH, TIPE0OPa30BBIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUYECKUI 3HaK (CHMBOJI) DJIEMEHTA,
xuMudeckass ¢GopMmyrna, ypaBHEHHE XHWMHUYECKOW PEAKIMW — TPU PEHICHUU Yy4eOHBIX
MO3HABATEIFHBIX M MPAKTUYECKUX 3a/lay, MPUMEHSATh Ha3BAaHHBIE MOJEIBHBIC MPEICTABICHHUS
JUTSL BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE 1EHCTBUSA:

BJIAJIETh OCHOBAMU METOJI0B HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIUH;

dbopMynupoBaTh TENM W 3aJaddl  HCCIICIOBAHUS, WCIOIb30BAaTh I[IOCTaBICHHBIE U
CaMOCTOSATEIHLHO C(HOPMYTUPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
7U1st POPMUPOBAHUS THITOTE3HI TIO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHU;

BIAJCTh HABBIKAMU CaMOCTOSITEIPHOTO TUIAHUPOBAHHUS ¥ TIPOBEICHUS YUYCHUYECCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJOM IPOIIECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €r0 pe3yJabTaT, (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI OTHOCHTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEOBAHUSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJETaHHON
pabore;

NpUOOPETaTh OMNBIT YYEHHUYECKOW MCCIIEIOBATENbCKOM W TMPOEKTHOM JeATEIbHOCTH,
MPOSABIIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHMCKY METOJIOB PEIICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJO0B IIO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATbCS B  PA3IMYHBIX HCTOYHMKAX HH(popmanuu (HayyHO-TOMYyJsIpHas
JUTepaTypa XUMHYECKOrOo COJAEpKaHus, CHOpaBOYHbIE TmocoOus, pecypcbl IHTepHeTa),
aHANIM3UPOBATh HH(OpPMALMIO PA3TMUHBIX BHJIOB M (OpM MpejcTaBiICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTHh U HEIIPOTUBOPEUYUBOCTB;

GopMynHpoBaTh 3aMpochl M MPUMEHATH pPa3JIMYHbIE METOAbl NpPH IOUCKE U OTOOpe
uH(popmMaIm, He0OX0AMMOM J1JIsl BBIOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

OpUOOpEeTaTh OMBIT MCHOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeacTaBieHus UHPOpMALUU (CXEMBI,
rpaduku, AuarpaMMel, TaOJUIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAay4YHBIM $3bIK B KadyecTBE CpeACTBAa MNpu padoTe € XUMHYECKOU
uHboOpMaIMel: NPUMEHATh MEXNpeaMeTHble ((pu3nyeckne W MaTeMaTUYeCKUEe) 3HaKU MU
CUMBOJIBI, (OPMYITbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.

OBianeHne yHMBepCAJIbHBIMA KOMMYHHMKATHUBHBIMHU ACHCTBUSIMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeéMOM TE€MbI B XOJ€ JMajora W/WId JTUCKYCCHH,
BBICKA3bIBaTh WJEH, (POPMYyIUpPOBaTH CBOU TNPEAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
MPEIOKEHHOW 3a/1a4u;

BBICTYIIaThb C NIPE3EHTALMEN PEe3yJIbTATOB IT03HABATEIBHOU ACATEIIBHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIbHO HWJIA COBMECTHO CO CBEPCTHMKAMHU IIPU  BBINOJHEHUU XHUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW padOThl IO HCCICAOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTta U (OPMYyJIUPOBaTH BBIBOABI IO pe3yJbTaTaM MPOBEAEHHBIX
HCCJIEIOBAaHUN MyTEM COTJIaCOBAaHUSA MO3ULUH B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHHUSMU.

OBJ1aileHHe YHHBEPCAJIbHBIMU PEeryJATUBHBIMH JeHCTBUAMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATH U OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO ACATEIBHOCTD,
orpenenss € UeNd W 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
[peajaraéMplii aJropuT™M JE€UCTBHI NMPU BBINOJHEHWN YY4E€OHBIX M UCCIIEI0BAaTEIbCKHX 3aJ]1ad,
BbIOMpaTh Hanbosee 3((HEKTUBHBIN CIIOCO0 MX PEIICHUS C YUETOM MOJYyYEHHUS] HOBBIX 3HAHUIH O
BEIIECTBAX U XUMUYECKNX PEAKIHUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTH HAa OCHOBE CaMOaHalau3a W
CaMOOLICHKH.



NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XUMHUs» OTPAXKAOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUM O XMMUYECKONU COCTABIIAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MUpPA, POJIU XMMHUH B MO3HAHWUU SBJICHUU NPUPOIBI, B (POPMUPOBAHUM MBIIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOAUMOM Il pelIeHHs
MPAKTUYECKUX 3a7ad4 U HKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3J0POBBIO H
MIPUPOJITHOM CpeJIE;

BJIAJEHUE CHCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATrarollIne
MOHATHUS (XUMUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0UYKa aToMa, MOJIEKYJa, BaJ€HTHOCTD,
ANEKTPOOTPULIATEILHOCTh, XHMMHMUYECKas CBA3b, CTPYKTypHas <¢opmyna (pa3BEépHyTas W
COKpalI€HHas), MOJIb, MOJIIpHAs Macca, MOJISIPHBI 00BEM, YIJIEpOAHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYIA, pagukal, HW30MepHus, HU30MEpPbl, TOMOJOTUYECKUNA PsJl, TOMOJIOTH,
yII€BOJIOPObI, KUCIOPOA U a30TCOJECpKALIME COEAUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS ); TEOPUHU U 3aKOHBI (TEOPUS CTPOEHUS OPraHUYECKUX
BemectB A. M. DbByrnepoBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XMMHWH; MUPOBO33PECHUECKHME 3HAHUs, JIEKAIlUe B OCHOBE ITOHMMAaHMS
NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (PaKTOJIOTUYECKUE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJYyYEHUU U O€30IaCHOM MCIIOJIb30BAHUN BaXKHEUIIIUX OPTaHMYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISABIATH XapaKTEepHbIe MPU3HAKHU MOHSITUH, yCTaHABIUBATH
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE ITOHATHUS IIPU OMTMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTAHUYECKUX COCTUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUW HCIOIH30BATh XMMHUYECKYIO CHUMBOJHKY JJISI COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKPAIIEHHOMN) POPMYII OpraHUYECKUX BEIIECTB
Y YpPaBHEHUN XMMHUYECKHUX PEAKIMH, U3rOTaBIMBATH MOJEIN MOJIEKYJ OPraHUYECKHUX BEILECTB
JUISL WIUTFOCTPALMUA KX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAMICKHOCTh M3YYECHHBIX OPTaHHMYECKUX
BEIIECTB 10 KX COCTaBy U CTPOEHHUIO K OIpeaeaéHHOMY KiacCy/Tpynmne COeIuHEHHM
(yriieBogopoasl, KUCIOPOX M a30TCOAEpP)KALUME  COEOUHEHUS, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUS), JaBaTh MM Ha3BaHWs 1o cuctematndeckoi Homenkmatype (IUPAC), a Takxxe
MPUBOAUTH TPUBUAJIbHBbIE HA3BaHMS OTJEIbHBIX OPraHUYECKHX BEIIECTB (3TUJICH, MPOMUJIEH,
aleTHJICH, JTWICHTJIUKONb, TIUIEpPUH, (EeHon, (opmanbaerus, aneTaibJeTu]l, MypaBbHUHAsS
KHCIIOTa, YKCYCHasi KHUCIIOTA, OJICMHOBAs KHUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOK03a, (QPYKTO3a,
KpaxMmall, HeJUTI0J103a, TJIUIIHIH);

c(hOpMUPOBAHHOCTh YMEHHSI OMpPEAEATh BHUAbI XUMHYECKON CBSI3M B OPraHUYECKHUX
COEeIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemectB A. M. BytiepoBa st 0ObSICHEHUSI 3aBUCMMOCTUA CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHMsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTE€pU30BaTh COCTaB, CTPOEHHUE, (U3MYECKUEe H
XUMHYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTENEH pa3IMuHbIX KJIACCOB OPIraHMYECKHUX BEIIECTB
(MeTaH, 9TaH, JTWIEH, NPOMWICH, aleTuieH, OyraaueH-1,3, MerunOyraaueH-1,3, OeH3ou,
METaHOJI, 3TAHOJ, STUJICHIJIUKOIb, TIUIEPHUH, (DEHON, aleTalbAerul, MypaBbuHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJUIioI03a, aMHUHOYKCYCHas KHUCJIOTa), WUIIOCTPUPOBATh
IFeHEeTHYECKYI0 CBSI3b MEXKAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIHMH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaThb HWCTOUYHHMKHU YTJIEBOJOPOJHOTO ChIPbS
(HeTh, MPUPOJHBIN Ta3, Yrojb), CIOCOOBI UX MEPEpadOTKM M MPAKTUYECKOE MNPUMEHEHHE
MPOIYKTOB NEPEepadOTKU;

c(OpPMHUPOBAHHOCT YMEHHUM TPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bE€Ma, KOJMYECTBA MCXOIHOTO BEUIECTBA WJIM MPOAYKTa PEAKIUU IO H3BECTHHIM
macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKINN);

c(hOpMHPOBAHHOCTh YMEHHI BJIaIETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUSA, WCIOJNB3YEMbIX B XUMHH TIPH HM3YYCHHH BEIIECTB W XHUMHYECKUX SIBICHUH
(mabmrofieHne, W3MEpPEeHHe, HKCIEPUMEHT, MOJEIMPOBAHKUE), HCIOJIb30BaTh CHUCTEMHbIE
XUMHUYECKUE 3HAHUA JIJISI IPUHSITHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBI3aHHbBIX
C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIOJATh MpaBWiIa MOJIB30BAHMS XUMHUYECKOW MOCYAOU U
nabopaTopHBIM 000PYJOBaHUEM, a TAKXKE MPaBUIia OOpaIlEeHUsI C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TIO BBIITOJTHEHHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB,

c(hOpPMHUPOBAHHOCTh YMEHUU IUTAHHUPOBATH W BBIMOJHATH XUMHUYECKHH SKCIEPUMEHT
(mpeBpareHusi OpraHuYeCcKrX BEIIECTB MPU HArpeBaHUU, MOJTYYCHUE STUICHA U U3YyYEHHUE €ro
CBOMCTB, KayeCTBEHHBIC pEAKIMU OPraHMYECKUX BEIIECTB, JEHATypauus OEJIKOB TIpH
HarpeBaHUM, LIBETHHIC PEAKIMU OEJIKOB) B COOTBETCTBHM C MPaBUJIAMU TEXHUKU OE€30MaCHOCTH
npu OOpalleHNH C BELIECTBAMHU U JJAOOPaTOPHBIM 00OPYJOBaHHEM, MPEICTABIATH PE3yJIbTAThI
XHUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3aluCH YpaBHEHHUH COOTBETCTBYIOLIUX pPEAKIUA U
(bopMynupoBaTh BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4YaE€MYIO U3 Pa3HbIX UCTOYHUKOB (CpecTBa MaccoBoM nHpopmannu, THTEpHET U Apyrux);

cOpMUPOBAHHOCTh yMEHUU COONIONATh TMpaBWiIa DKOJOTHYECKH IEIeco00pa3Horo
NOBEAECHUSI B OBITY W TPYIOBOH JAEATENBHOCTH B IEJSIX COXPAHEHUS CBOETO 3J0POBbI U
OKpYXarolel NPUPOAHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA KUBbIE OPraHHU3MBI
ONpeneNnEHHBIX OpPraHWYeCKUX BEIIEeCTB, MOHUMas cmbica mokaszarens [IJIK, moscHaTe Ha
IpUMeEpPaxX CrocoObl YMEHBIIEHUS U MPEJOTBPALIEHUS UX BPEJHOIO BO3JAEHCTBHS HAa OPraHU3M
YeJI0BEKa;



U1 00Yy4aroImMXcsi ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSi: YMEHHE MPUMEHSTH
3HaHUS1 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUIA;

JUTSL CETBIX U CIa00BUASIIMX O0YUYaAIOIIUXCS: YMEHHE UCIOJIb30BaTh PENbe(YHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins qis 3anucu xumudeckux Gopmyit.

11 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHu4ecKass XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTD MPEICTABICHUIN: 0 XUMHUUECKON COCTABISAIONICH €CTeCTBEHHO -HAYYHOM
KapTUHBl MUpPA, POJIU XMMHH B MO3HAHWUU SBJICHUN MPUPOIBI, B (POPMUPOBAHUM MBIIIUICHUS U
KYJbTYpbl JUYHOCTH, €€ (YHKIMOHAJIHLHOW T'PAMOTHOCTH, HEOOXOAMMOW I pEIICHUS
MPAKTUYECKUX 3aJlad U HKOJOTMUECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CpeJIE;

BJIQJICHUE CHCTEMOW XMMHUUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIue
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- AJIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBI 00BEM, BaJlGHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEICHB
OKHCJICHUS, XUMHUYECKas CBsA3b (KOBaJCHTHAs, WOHHAs, MeETa/UIMuecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsT  peII€TKa, THUIBl XUMHYECKUX  pEaKIMd, pacTBOp, DJICKTPOIUTHI,
HEAJNEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT NHCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM  peakIMy, XHMHYEeCKOE€ pPaBHOBECHE); TEOPUHM W  3aKOHBI  (Teopus
AJICKTPOJIMTHYECKON JHccouManuu, nepuoauyeckuit 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHMsI MAacChl BEILIECTB, 3aKOH COXPAHEHUs W MPEBPAILICHUS SHEPTrUUA NPU XUMUYECKUX
peaKkiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUW S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS,
Jexanme B OCHOBE IOHMMaHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(bakToJI0ruYecKrue CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYyYEeHUU U OE30MaCHOM HCIOJIb30BAHUU
BOKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOM NESITEIHOCTH YETOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUN BBISBIATH XapaKTepHbIC MPHU3HAKHU MOHSATUH, YCTaHABIUBATH
UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIHUE MOHSATHS MPU ONMHCAHUU HEOPTraHUYECKUX
BEILIECTB U UX MPEBPALLCHUM;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIOJIH30BATh XMMHUYECKYI0 CHUMBOJHKY JJISI COCTABJICHHS
dbopMynT BEMIECTB M YpPaBHEHUNW XUMHYECKUX pEaKIUi, CHUCTEeMAaTHUYECKYI0 HOMEHKIATYPY
(IUPAC) m TpuBHaJbHBIC Ha3BaHUs OTACIBHBIX HEOPTaHWYCCKHUX BEIICCTB (yrapHBIA ras,
YIJIEKHCHIBIA Ta3, aMMHAK, ramé€Hasi W3BECTb, HETAlIEHAs W3BECThb, NUTHEBAsI COAA, MHUPHUT U
apyrue);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEEISTh BAJCHTHOCTh U CTCTICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMUUYECKOU CBSI3U (KOBaJ€HTHAsl, MOHHAs,
METaJUIMYECKasi, BOJOPOJHAsS) B COCIMHEHUSX, TUIl KPUCTALIMYECKON PEHmETKH KOHKPETHOTO
BelllecTBa (aTOMHAs, MOJICKYJISIpHAsi, MOHHAsi, METaJUIM4ecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHUN;



c(OpMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJIECKHOCTh HEOPTAHMUECKHX BEILECTB
M0 UX COCTaBY K ONPEEIEHHOMY KJacCy/TpylIe COeIUHEHUN (ITPOCThIE BEIIECTBA — METAJIbI U
HEMETaJIbl, OKCU/Ibl, OCHOBAHHUS, KUCJIOThI, aM(OTEpPHbIE TUAPOKCH]IBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUH pacKpblBaThb CMBICI mepuoaudeckoro 3akoHa J[. MW.
MenneneeBa U JAEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
MPOrHOCTUYECKYIO (PYHKIIUU;

cOpPMHPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaThb  JBJEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKUX 271EMEHTOB 1—4 nepuonos Ileproandeckoi cucteMbpl XUMUYECKHX AneMeHToB []. 1.
MeHneneeBa, HMCIONB3Yysl TOHATUS «S-, P-, U-2JIEKTPOHHBIC OpPOWTANINY», «IHEPTETUUYCCKUE
YPOBHU», OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB M X
COEMHEHUH 110 nepuoaam u rpymnmnam llepuoauueckoin cucreMbl XUMUYECKUX di1eMeHTOB /1. 1.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepu30BaTh (OMUCHIBATh) O0IIME XUMUUECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB Pa3JIMYHbIX KJIACCOB, MOATBEPXKIAATh CYIIECTBOBAHUE IN€HETUYECKOMN
CBSI3M MEXJy HEOPraHWYECKMMHU BEIIECTBAMU C IIOMOIIBK) YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLINM;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKUUHU MO Pa3IudHbIM
npu3HakaMm (YUCIy M COCTaBy pearupyrouux BEIIECTB, TEMIOBOMY 3(PGEKTy peakiuu,
M3MEHEHUIO CTETIEHEN OKUCIIEHUS 2JIEMEHTOB, 00OpaTUMOCTH PEaKIMH, YYACTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUSI pEaKLUN PA3IMYHBIX TUIIOB, IIOJIHBIE U
COKpalI€HHbIE ypaBHEHUS peakUuil MOHHOIO OOMEHa, YUMTHIBAsl YCIIOBHUS, NPU KOTOPBIX ITH
peaKIuy UAyT 10 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHHUHM IPOBOAUTH pEaKLUHU, IOATBEPKIAIOIIUE KAaueCTBEHHBIH
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPACIIO3HABaTh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil MocpeCTBOM COCTABIICHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKLui;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHMUYECKOW peakluu OT
pa3nuuyHbBIX (AKTOPOB; XapaKTep CMEIIEHHUS XHUMHYECKOIO pPaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHEro Bo3aeiicTBud (npunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUUYECKUE MPOLIECCHI, JIS)KAIUE B OCHOBE
IPOMBIIUICHHOTO TOJIyY€HUSI CEpPHOW KHCIOTHI, amMMHaka, a Takke C(HOPMUPOBAHHOCTD
IIPEACTABICHUN 00 OOIIMX HAy4YHBIX MPUHLMIIAX U 3KOJOTMYECKHX IMPOOJEeMax XHUMHUYECKOro
[IPOU3BOJACTBA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUMCICHHUS C HCIOIb30BAHUEM MOHSITHS
«MaccoBas JOJs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHMH Ta30B IMPU XUMUYECKUX
peakuuax, Macchl BEIIECTBA WIM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce
WM 00bEMY OJHOIO W3 YYAaCTBYIOIIMX B PEakUMU BELIECTB, TEIUIOBOTO 3P (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMS MACCHI BEILIECTB, [IPEBPALLCHUSA U COXPAHEHUS DHEPIUH;



c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATh MpaBUiia MOJIb30BAaHUS XUMHYECKON MOCYI0M U
1ab0opaTOpHBIM 000pPYAOBaHUEM, a TAKXKE MpaBUiIa 0OpAIllEHUs ¢ BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATH M BBIMNOJHATH XUMHYECKUUA HSKCHEPUMEHT
(paznokeHre NEpPOKCHAAa BOAOPOJAa B NPHUCYTCTBUM KaTalaU3aToOpa, OIPEACIICHUE Cpe.bl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOIO UHJIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pEakiuu, peakiMu HMOHHOTO OOMEHA, KAayeCTBEHHBIC pEaKIUh Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE AKCIEPUMEHTATbHBIX
3amay no TemMaM «Metamely M «Hemetamiabl») B COOTBETCTBUM C TMpaBUJIAMH TEXHUKH
0e30MacHOCTH MPU 0OpaIEHUH C BEIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BaHUEM, MIPEACTABIIATh
pe3yabTaThl XUMHYECKOTO JKCIepruMeHTa B (opMe 3amucu YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii u (GopMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOW KOMMYyHUKaruu, WHTEepHET W
JIPYTHX);

c(hOpPMHPOBAHHOCTh YMEHUW COONIOJATh MpaBUia DKOJOTHYECKH LEJIecO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW NEITEIHHOCTH B IIEJISIX COXPAHEHUS] CBOErO 3/I0POBBS H
OKpYKarolleld MPUPOJHOM CpeJibl, OCO3HABAaTh OMACHOCTh BO3JACHCTBUSA Ha KUBbIE OPraHU3MBbI
OTpeIeNIEHHBIX BEUIECTB, MOHMMAas cMbica nokasarens [1JIK, moscHsaTe Ha npumMepax crocoObl
YMEHBILICHUS U MPEAOTBPALLCHUS UX BPEAHOTO BO3/ICMCTBUSL HA OPTaHU3M YEJIOBEKa;

JUisi OOY4YaroIIUXCS ¢ OrPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSTh
3HaHMs 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHMS BEIIECTB M XUMUUYECKHUX SIBJICHUI;

JUTSL CIIETIBIX U CIA00BUISIINX O0YUYAIOIIUXCS: YMEHHUE UCIOJIb30BaTh PElbe(hHO-TOUCUHYIO
cucrteMy obo3HaueHuit JI. bpaiins qis 3anucu XuMu4eckux Gopmyit.



TEMATHUYECKOE IINTAHUPOBAHHUE

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




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

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

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




11 KVIACC

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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMu4eckux djementoB /.M. MennaeneeBa B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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