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I[TOACHUTEJIbBHAA 3ANCKA

[Iporpamma 10 XMMUM Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHUs
pa3paboTtaHa Ha ocHoBe DeaepasibHOrO 3aKoHa OT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparumy, TpeOOBaHUHN K pe3yIbTaTaM OCBOCHUS
dbenepanpHOil 00pa3oBaTEIBLHON IPOrpaMMBl CpPEIHEro OOINero oOpa3oBaHUS
(®OIT COO), npencraneHHsix B  DenepanbHOM  TOCYIaPCTBEHHOM
oopasoBatenbHoM craHgapre COO, c¢ yuérom KoHuenmuu rmnpenogaBaHus
ydueOHoro npeamera «XuMUs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
deneparu, peaau3yOIIMX OCHOBHBIE 00pa3oBaTelbHbIC MPOrPAMMBI, U
OCHOBHBIX NOJIOKEeHNH «CTpaTeruu pas3BUTHs BocnuTaHus B Poccuiickon
®enepannu Ha nniepuon 10 2025 roga»

(Pacnopsixenue [IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl 10 XHUMHUH, K ONPEIeTCHUIO
oOmieit crpareruu OOydYEHHs, BOCHHUTAHUS W Pa3BUTUS  O0YyYaIOIIUXCS
cpencrBaMu ydeOHOro mpeamera «Xumus» mist 10—11 kimaccoB Ha 0a3oBOM
YpPOBHE COCTaBWIM KoHUentyaibHble mnojoxeHus @OIOC COO o
B3aUMOOOYCIIOBIEHHOCTH LI€JIeH, COJEp)KaHMsl, pPE3yJlbTaTOB OOy4YeHUsT u
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

XUMUYECKOoe oOpa3oBaHue, MOJTy9aeMoe BBITTYCKHUKaAMHU
o011eo0pa3oBaTeILHON OpPraHU3aIuy, SIBISETCS HEOThEMJIEMON YacThIO WX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBEpIIAIONIMM HOTAllOM pealu3alldd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEW, MPHUCYIIUX
[EJTOCTHOM CHUCTEME XHMHYECKOro o0pa3oBaHHMS. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHUPOBO33PEHUS U 0OIIEH
KyITbTYphl 4YEJIOBEKA, a TaKKe SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO M MPUPOAHOHN cpene. Peannsyercs xumudeckoe oOpa3oBaHue
o0ydJarmmMxcs Ha YPOBHE CPETHET0 00111ero 00pa30BaHUs CPEICTBAMHU YIEOHOTO
npenMera «XHUMHs», COACPKAHUE U TOCTPOCHHWE KOTOPOTO OIPEACIICHB B
porpamMMme Mo XMMHH C Y4€TOM crenuduKd HayKu XUMHH, €€ 3HAaueHUs B
MO3HAHUU TPHUPOABl U B MaTEPUATILHOM KU3HU OOIIECTBA, a TaKke C y4ETOM
o0IMX 1edell M MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero ooiiero oopasoanus B Poccuiickoit deaeparuu.

XuMHsI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJib B
COBPEMEHHON IMBWJIN3AIIMH, B CO3IAHUHA HOBOM 0a3bl MaTepUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJA B (OPMHUPOBAHHE PANMOHATHHOTO HAYYHOTO
MBIIIJICHUS, B CO3IaHKE 1IETOCTHOTO MPEACTABICHHS 00 OKpYKAIOIIeM MUPE Kak



O €IMHCTBE MPHUPOABI M YEJIOBEKAa, KOTOpoe (POpMUPYETCS] B XUMUU Ha OCHOBE
MOHUMAaHMS BEIIECTBEHHOIO COCTaBa OKPYKAIOIIEr0o MHUpPA, OCO3HAHUSA
B3aMMOCBSI3U MEXKIY CTPOEHHEM BEIECTB, MX CBOMCTBAMU M BO3MOXXHBIMU
001acTsIMU IPUMEHEHHUSI.

TecHo B3aMOICUCTBYS C IPYTUMU €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOH KYJIBTYPHl, HEOOXOIWMBIM YyCIOBHUEM
YCHENIHOT'O TPY/a U KU3HH KaXKI0To wieHa oomiecTBa. CoBpeMeHHass XUMHUSI KaK
HayKa CO3U/IaTelIbHasl, KaK HayKa BRICOKMX T€XHOJIOT I HAIllpaBJICHA Ha PEILICHUE
[JI00AJIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS YEIOBEUECTBA — CBIPHEBOA,
HHEPreTUYECKOM, MUILEBOM, FIKOJIOTMYECKOM 0€30MacCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUMM ¢ OOmMIMMU NEASIMU U MPUHIMUIAMU CPEAHEro OOIIEro
oOpaszoBaHus cojaepkanue mnpenmera «Xumust» (10—11 xmaccel, 0a30BBIN
YPOBEHb HM3y4Y€HHUS) OPUEHTHUPOBAHO MPEUMYIINECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY oOyyJarommxcs, HEOOXOUMYIO UM IS BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEHIHOIO BKJIIOYEHMUSI B JKM3Hb COLMYMA,
MPOJIOJDKEHUsT  00pa3oBaHWs B Pa3IMUHBIX  OOJACTAX, HE CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBnsilollUMHA  TIpeAMETa «XHUMHS» SABISIIOTCA 0a30BbIe KypChl —
«Oprannueckas xumusa» U «OO0mas U HEOPraHMYecKas: XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHHUA KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYyKH:
CUCTeMa 3HaHUM MO0 HEOPraHWYECKON XUMUU (C BKIIOUEHUEM 3HAHUUN U3 00IIen
XUMHUH) U OpraHu4decKoil xumuu. GopMUpoBaHUE JAHHON CUCTEMbI 3HAHUM TIPH
U3YYEHUU TIpeiMeTa OO0EeCreYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro
MHOToo0Opa3usi BElIeCTB Ha OCHOBE OOIIUX MOHATHIA, 3aKOHOB M TEOPUN XUMHUHU.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumusi» u «OO0mas u
HEOpraHu4eckas XuMus» c(HOpMUpPOBAHA B MpOrpamMMme MO XMMHH Ha OCHOBE
CUCTEMHOI0 IOJX0Ja K H3Y4EHHIO y4yeOHOro marepuana M oOyclioBlIeHA
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUW HaA  OMpene’aEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYecKOd XHWMHHM BELIECTBa
paccMaTpHUBaIOTCA Ha YPOBHE KIIACCHUECKOW TEOPHHM CTPOCHUS OpPraHUYECKUX
COCIMHEHNH, a TaKKe Ha YPOBHE CTEPEOXMMHYECKUX M DIEKTPOHHBIX
NPENCTaBICHUA O CTpoeHuu BemiecTB. CBeneHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAl0TCA B Pa3BUTHU — OT YIJIEBOAOPOOB JI0 CIIOKHBIX OMOIOTrMYECKH
aKTUBHBIX coeAMHEHHI. B Kypce opraHuueckoll XUMHH MOIY4aroT pPa3BUTHE
c()OpMUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIET0 00pa30BaHMsI IEPBOHAYAIIBHBIE
NPEICTaBICHUA O XHUMHUYECKOM CBSA3HM, KIACCU(PHUKAIMOHHBIX MpU3HAKAX



BCIHICCTB, 3aBHMCHMOCTH CBOMCTB BCHICCTB OT HUX CTPOCHUA, O XUMHYECKOM
PCaKInu.

[Tonq HOBBIM yriiOM 3peHusi B mpeaMere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsd M3YYEHHBIH HAa YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (PaKTOJOTMUECKHUE CBEACHUS O BEIIECTBAX H
XUMUYECKol peaknuu. Tak, B 4acTHOCTH, B Kypce «O0mas u HeopraHudeckas
XUMUS» OOYJaIOIUMCS TPEIOCTaBIICTCS BO3MOXKHOCTH OCO3HATh 3HA4YCHHE
MIEPUOJNYECKOT0 3aKOHA C OOIETEOPETHUECKUX U METOA0JIOTHISCKHUX ITO3HITUH,
IIyOKe TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0ob1mIaromel 10 00BICHSIONIEH U MPOrHO3UPYIOLIEH.

Ennnas cucrema 3HaHHMI O BOXKHEHIIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAaKXKE O XMMUYECKHX PEAKIHUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusi AomnojHsercs B Kypcax 10 m 11 xknaccos
AJIEMEHTAMU COAEPkKAHMS, MUMEIONIMMH KYJbTYPOJOIrMYECKU M TMPUKIIATIHOU
XapakTep. OTH 3HAHHUSA CIIOCOOCTBYIOT TOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTUMU HAayKaMH, PACKPBIBAIOT €€ pOJib B MO3HABATEIBLHOW U MPAKTUYECKOU
JIEeSATEIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHS K IPOLIECCY
TBOPYECTBA B 00JACTU TEOPHUH U MPAKTUUECKUX MPUIOKEHUN XUMUH, TOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
mpo0jieMax, CBS3aHHBIX ¢ XMMHUEH, KPUTHICCKH OCMBICIMBATh HH(POPMAIIUIO U
MPUMEHATh €€ ISl TIONOJHEHMWS 3HAHUM, PELICHUS HWHTEJIEKTyalbHbIX W
AKCIIEPUMEHTAJIbHBIX ~MCCJIEI0BATENbCKUX 3a7ad. B 1emoM cojaepkaHue
y4eOHOro mpeaMera «XHUMUs» JTaHHOTO YPOBHS M3yUYEHHS OPHEHTUPOBAHO Ha
dhopmupoBaHre y 00yJarolmmnXxcsi MUPOBO33PEHUECKON OCHOBBI JIJIsI IIOHUMAHUS
dbunocopckux uaeH, TakUX Kak: MaTepHAIbHOE €IUHCTBO HEOPTAaHMYECKOTO U
OpraHUYECKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIECTB HX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPUPOAHBIX SIBICHUN NYyTEM DJKCIEPUMEHTA U
pEIICHHUs] TPOTUBOPEYMA MEXTYy HOBBIMU (aKTaMH ¢ TEOPETUUECKUMHU
MPEANOCHIIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX IIPOOIeM,
a TakkKe IpoOjeM COEpEeKEHHUS IHEPreTHUECKHUX PECYPCOB, CBHIPbs, CO3JAaHUS
HOBBIX TEXHOJIOTUH U MaTEPHUATIOB.

B nnane pemeHuss 3amad  BOCHUTAHMS, Pa3BUTUS M COIMATIU3AIUU
O0y4Yarolmuxcs MPUHATHIE MPOTpaMMON MO XHWMHH IMOJXOJbl K ONPEIEICHUI0
COJIEpXKaHMUsI W TOCTPOEHUS TNpeAMeTa MpeaycMaTpuBaroT (OpMHUPOBAHUE
YHUBEPCAIIbHBIX YYEOHBIX JCHCTBHM, HMEIOIMMX 0a30BOC 3HAYCHHE IS
Pa3IMYHBIX BHUIOB JCATCIBHOCTH: PEIICHUS IpoOjeM, IOMCKa, aHajlu3a H



o0paboTku  MH(pOpMAIMKM, HEOOXOAMMBIX JIJII  IPUOOPETEHHUs  OIbITa
MPAaKTUYECKON M HCCIIEIOBATENIbCKON NESITENbHOCTH, 3aHUMAIOUIEH Ba)KHOE
MECTO B IO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMUHM KaK Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, Tak M Ha YPOBHE CpeAHEro oOmero ooOpa3oBaHusA, NpU
OIPEACIICHUH COJEPKATEIIbHON XapaKTEPUCTUKHM LENel M3y4eHUs NpeaMera
HaIpPAaBJICHUEM IEPBOCTEIIEHHONM 3HAYUMOCTH TPAAUIMOHHO IPHU3HAETCS
dbopMHUpOBaHME OCHOB XHMHUYECKOM HAyKHM Kak o00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOW JEeATENbHOCTH YEIOBEKa M KakK OJHOro W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAMYECKOM TOYKHA 3PEHUS TaKOU
MOJIXOJl K OINpENeNieHuI0 Leled HU3y4eHUs NpelMeTa SBISIETCS BIOJHE
OIpPaBJIaHHBIM.

CorylacHO TaHHOM TOYKE 3PEHMSI IVIABHBIMHM LEISIMU M3YyYEHHs IpPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

- (QopMHpOBaHUE CHUCTEMbl XHUMHUUYECKHMX 3HAHUN KaK BaKHEHIIEH
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH
JeKaT KII0UEBble TOHATHUS, (yH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHE SI3bIKa HAyKH, YCBOECHUE M MOHHUMAHHUE CYHUIHOCTH JOCTYIHBIX
00001IeHIIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UICTOPHEH
UX Pa3BUTHUS U CTAHOBJICHHS,

- (opmupoBaHre U pa3BUTHE TNPEJICTABICHUNA O HAay4YHBIX METO/AAX
NO3HAHUS BEIIECTB M XHMHYECKUX pEaAKIMi, HEOOXOJUMBIX ISt
OpUOOPETEHHSI yMEHUIN OPUEHTHUPOBATHCA B MUPE BEILIECTB U XUMUYECKUX
SABJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUYECKOU U MOBCEAHEBHOU
KU3HU;

*  pa3BUTHE YMEHUU U CTIOCOOOB AESITENbHOCTH, CBSI3aHHBIX C HAOJII0JEHUEM
U OOBSICHEHHEM XHMHUYECKOTO JKCIEpPUMEHTa, COOJIIOJICHHEM MpPaBUIl
0e30macHOro 00OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA LEJIel U 3a/1a4 U3y4YECHHS
IIpEeIMETA B IPOrpamMMe [0 XMMUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeHero oomero oopasoanusi. CeroaHs B
NpernoJaBaHul XWMUM B OOJbIIEH CTeNeHW OTHAETCA MPEAIOoYTEeHUE
MPAKTUYECKON KOMIIOHEHTE CO/ep>KaHus OOydYeHUs, OPUEHTUPOBAHHOM Ha
MOJIrOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3aIliH, BIIJICIOIIEr0 He
Ha0oOpoM 3HaHWH, a (QYHKIMOHAIBHOM TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U



YMEHUSIMU aKTUBHOIO MOJIyYE€HUS 3HAHUM M MPUMEHEHUsI UX B pEaJIbHOM KU3HU
JUISL peIlieHUs] IPaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tpu U3yYEHUH TMpeAMeTa «XHUMHUS» TOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKe IIENN U 3aa9H, KaK:

ajianranys 00yJaromuxcs K yCIOBUSAM TMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupOBaHHE  HHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMmo00pa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSITEIBHOMY  IPUHSATHUIO
TPaMOTHBIX PEHICHW B KOHKPETHBIX XKU3HEHHBIX CHUTYallUSAX, CBSA3AHHBIX C
BEIIECTBAMH U WX MpHUMEHEHueM; (popMHupoBaHHE y O00yUAIONINXCS KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JIS
pa3IMYHBIX BHIIOB JEATENBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a |
00paboTkn  uHPOpMALMK, HEOOXOAUMBIX JJIi NPUOOPETEHUS  OIbITa
NeSITeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IMO3HAHWU XMMHH, a TaAKKe
JUISL OLIEHKM C TO3MLHUN 3KOJOrM4ecKold Oe30MacHOCTU XapakTepa BIMSIHUS
BEIIECTB U XUMUYECKHUX IPOLIECCOB HA OpPraHU3M UYEJIOBEKA U PUPOAHYIO CPENY;
pa3BUTHE TI03HABATENBHBIX WHTEPECOB, WHTEIJICKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEM O0ydYarIMUXCca: CHOCOOHOCTH CAMOCTOSITENbHO NPUOOpETaTh
HOBBIE 3HAHUS MO XUMHH B COOTBETCTBHU C JKM3HEHHBIMH NOTPEOHOCTSIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHMH JUIS TOHCKA |
aHanmu3a y4eOHOM M HAYYHO-TIOMYJISIPHOM HHGOpMAlUMKd  XHUMHUYECKOTrO
coziepkaHus; pOpMUpPOBAaHUE U Pa3BUTHE y OOYYaIOLIUMXCSI ACCOLIMATUBHOTO U
JIOTMYECKOI'0 MBILUICHUS, HaOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOEHHO HEOOXOIMMBI, B YAaCTHOCTH, INpU IUIAHUPOBAHUU MU
NPOBEJCHHN XUMHUYECKOTO JKCIIEPUMEHTa; BOCHUTAHHE Y OOyYarOIUXCs
yOeXIEHHOCTH B TYMaHHUCTUYECKOM
HaIpaBJIEHHOCTU XMMHHU, €€ BaXKHOH pOJIM B PELIEHUU TI00aNbHBIX MPOoOiieM
paloOHAIBHOIO MPUPOAOIIOJIB30BAHUS, TIONIOJHEHUSI SHEPTIeTUUECKUX PECYPCOB
Y COXpaHEHMsI IPUPOJTHOTO PAaBHOBECHS], OCO3HAHUSI HEOOXOAUMOCTH OEPEKHOT0
OTHOILIEHUSI K NPUPOJE U CBOEMY 3/I0pPOBBIO, a TAK)XKE NMPUOOPETEHHUs OIIbITa
UCIIOJIb30BAaHUS MOJYYEHHBIX 3HAHUM ISl NMPUHIATHS I'PAMOTHBIX DPELICHUI B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBJICHUSIMHU.

B yuebHOM T1utaHe cpemHero oOmiero oOpa3oBaHUS TPEIMET «XHMHSI
0a30BOr0 YpOBHS BXOJUT B COCTaB IpeaMeTHON oonactu «EcTecTBeHHOHAyUHBIE
IPEIMEThI».



OOmee 4mMcIO YacoB, OTBEACHHBIX MJIsi W3YyYEHHs XUMUHM, Ha 0a30BOM
YpOBHE CpeIHero o0IIero oopa3oBanus, coctapisieT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 yac B Henento).

COIEPKAHUE OBYUYEHUSA

10 KIIACC
OPT’TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKON XUMUH

IIpenmer opraHUYeCKON XUMHUN: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE
B IOJIyYEHHH HOBBIX BEILIECTB U MaTepUanoB. Teopus CTpOEHUs OPraHUYECKHUX
coenuHennid A. M. byrtnepoBa, €€ ocHOBHbIe NOJIOKEHUA. CTPYyKTypHbIE
(dbopMyIibl OpraHudeckux BemiecTs. ['oMmornorus, nzomepus. XumMuueckast CBsi3b B
OpPraHUYECKUX COCIUHEHUAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kiaccupuKaluy OpraHudeckux seuecTs. Homenkiarypa
OpPraHMYECKUX COEIMHEHHM (CUCTeMaTUdecKkas) M TpHUBUAJIbHbIE Ha3BaHUS
BAKHEHIINX NPEICTABUTENIEH KJIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABbl M3YYEHHsI BEUIECTB M MX NPEBPALLECHUM:
O3HAKOMJIEHHE ¢ 00pa3laMM OpraHMYecKHX BEIIEeCTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIIMPOBAHUE MOJIEKYJ OPIraHMYECKUX BELIECTB, HAOJIOJEHUE U
OIMCaHUE JACMOHCTPALMOHHBIX OIIBITOB II0 IIPEBPALICHUIO OPraHUYECKUX
BEILIECTB NIPU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB M CTPOECHHUE, TOMOJOTMYECKHU psA. MeTraH M dTaH —
NPOCTENUIINE MPEACTABUTENN AJKAHOB: (DU3UYECKUE M XUMUYECKHE CBOWCTBA
(peakuuu 3aMelIEHUsT W TOPEHUs), HAXOXKACHUE B NPHUPOAE, IOIYYEHUE U
IIPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psil. DTWIEH U IPOIUJIEH —
IpOCTEHIINE MPEACTaBUTENN AIKEHOB: (DU3MUYECKHE M XUMHMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUSA, TANOrCHUPOBAHUS, THUJpaTallMd, OKHUCIEHUS U
MOJIUMEPHU3ALIMH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u merunOyraauen-1,3: ctpoeHue, BaKHeme
XUMHUYECKUE CBOMCTBA (peakiys noaumMmepusannu). [lonmydeHre CHHTETUYECKOTo
Kay4yyKa U pEe3UHBI.



AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUU ps/I.
AleTWIIeH — MNOpOCTEWIIMKA NPENCTABUTENb AaJKWHOB: COCTaB, CTPOCHHE,
dbuzuyeckue W XMMHYECKHE  CBOMCTBa  (peakuuu  THAPUPOBAHUS,
rajJjioreHUPOBAHUSI, TUJIPATALIMK, TOPEHHUS ), TOJyYEHUE U TPUMEHECHHUE.

Apenbl. ben3zon: coctaB, cTpoeHue, pU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu raJoreHUpPOBAHUS U HUTPOBAHMS ), IOJyYeHUE U TPUMEHEHHUE.
Tonyon: cocmas, cmpoeHue, pusudeckue u Xumuyeckue ceolcmea (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUs), NOJYyUeHue U npumeneHue. TOKCUUHOCTh
apeHoB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOAOPOJAMH, NMPUHALICKAIIUMHU K
Pa3JIMYHBIM KJIacCcaM.

[IpupoaHble UCTOYHUKHU YriaeBOAOPOAOB. [IpuponHblii ra3 M MOMyTHBIE
HedTanbie Ta3pl. HedTs 1 €€ npoucxoxnenne. CrocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTaauTU4YeCKuil), nuponus. [Ipoaykrsl
nepepadoTKu HePTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbIH
yTOJib U MPOAYKTHI €ro nepepadoTKH.

DKCNEPUMEHTANBHBIE METOJbl M3YYEHHS BEIIECTB U HMX MPEBPALICHUN:
O3HAaKOMJIEHME C oO0pa3luaMy IUIAaCTMACC, KaydyKOB M PE3UHBbI, KOJJIEKLIHUH
«Heptp» u «Yrompy», MOIETUPOBAHUE MOJEKYJT  YIIEBOAOPOAOB U
raJIOTeHONIPOU3BOAHBIX, TMPOBEACHUE MNPAKTUYECKOW pPalOThl: TOJYYCHHE
ATUJIEHA U U3YUYEHHE €TO CBOMCTB.

Pacuérnnie 3agaun.

BblunciieHdsi 1Mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIM NPOAYKTA PEAKLIUHU 110 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN).

Kucnopoaconepxaiue opranuyeckue CoeAHHEHHUA

IIpenensHble OAHOATOMHBIE CHUPTHI. METaHON M JITAaHOJ: CTPOCHHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBA (peakUMM C AKTUBHBIMH MeTalllaMH,
rajJJor€eHOBOJIOPOJIaMH, TOpEHUE), NpUMEHeHue. BoaoponHble CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[eficTBHE METaHOIA U 3TaHOJIa HA OPraHU3M 4YEJIOBEKA.

MHOroaroMHsle CHOUPTBHL. OTWICHIJIMKOIb W TIIMLIEPHUH: CTPOEHUE,
(u3nUecKue W XUMHUYECKHME CBOWCTBA (B3aMMOJAEKMCTBHE CO IIEJTOYHBIMU
MeTaJlIaMH, Ka4eCTBEHHAsl peaklisg Ha MHOrOaTOMHbIE cIUPThI). [leficTBrue Ha
Opra’usM yesioBeka. IIpuMenenue rauueprHa v THIIEHTJINKOJIA.

@deHoJ: CTPOCHHE MOJEKYNbl, (DU3NYECKUEe U XUMUYECKHUE CBOWCTBA.
Tokcnunocts (heHona. Ilpumenenue penona.



Anpnerupl U kemouvli. Dopmanbaerui, aneTAIbIEIUA: CTPOCHUE,
¢u3nyeckue U XMMUYECKHUE CBOWCTBA (peakLUu OKUCIEHUS U BOCCTaHOBJICHHUS,
KaueCTBEHHbIE PEAKIMH), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNeNbHblE KapOOHOBBIE KHUCIOTBl. MypaBbuHas H
YKCYCHAasi KUCJIOTBI: CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOWCTBA,
o01ue A7 Ki1acca KUCIIOT, peaklus 3TepuuKalim ), MoJydyeHUue U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsI KMCIOTHI KaK MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MbuIa KaKk COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JEHCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
ciokHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos.
buonornueckas posb ;KUPOB.

VYrneBogel: cocraB, KiaccUpUKAMs ~ YIJIeBOAOB  (MOHO-, 1U- U
nojiucaxapubl). ['oko3a — mpocTenmii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKME U XUMHUYECKHE CBOWCTBA (B3aUMOJIECHCTBHUE C
ruapokcuaom meau(Il), okucienne ammuadyHbIM pacTBopoM okcuza cepedpa(l),
BOCCTAHOBJICHHUE, OpOXKEHUE TIIIOKO3bl), HAXOXK/ECHHUE B MPUPOJIC, MPUMEHEHUE,
ouonoruyeckas poib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemntonosa kak npupoaHbie noauMepsl. CTpoeHue Kpaxmania u
uemwonao3bl.  dusnyeckre W XUMUYECKHE CBOWCTBA Kpaxmana (TUAPOIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl M3yUYEHMsI BEIIECTB M WX MPEBPAILCHUMN:
MpOBEJICHNE, HAOIOJEHUE U ONMKMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIUPTOB (OKUCJIEHUE TAHOJIA
okcugiom meau(Il)), MHOroaTOMHBIX COUPTOB (B3aUMOJICHCTBUE TJIMIIEPUHA C
ruapokcuaom Menu(Il)), ampaeruaoB (OKHUCIEHHE aMMHAYHBIM PaCTBOPOM
okcuaa cepedpa(l) m rumpokcumom memu(ll), B3aumMmopeiicTBUE Kpaxmaya C
MOJIOM), TPOBEACHUE MPAKTUYECKOW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnele 3anaun.

Berunciiennsi 1mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOI'0 BEIIECTBA UM MPOAYKTa PEaKIIMH MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUN).

A3oTrcoaepxaliye OpraHuuecKiue COeUHEHUS.

AMHUHOKUCTIOTBI ~ Kak  aM(OTepHbIE  OPraHUYECKHE  COCIUHEHUS.
@u3nuecKkue U XUMHYECKHE CBOMCTBA AMUHOKHUCIOT (HAa MpUMEPE TIIIUIMHA).
buonornueckoe 3HaueHrne aMUHOKUACIOT. [lenTuabr.



benku kak mpupojHbIE BBHICOKOMOJIEKYJSpHBIE coenuHeHus. IlepBuunas,
BTOpPUYHAS U TPETUYHAS CTPYKTypa OelKoB. XUMUYECKHE CBONCTBA OEIIKOB:
THJIPOJIN3, ICHATYPAIHs, KAYeCTBCHHBIC PEAKIINU Ha OCITKH.

DKCepUMEHTAIIbHBIE METO/IbI U3YUECHUS BEIIECTB M UX MPEBPAILICHUN:
HAOJIFOICHUE M OINHMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
MIPY HarpeBaHUH, I[BETHBIE PEAKITUU OCITKOB.

BrbicokoMouiekyJIsipHbIE COeTMHEHU S

OCHOBHBIC TTIOHATHUSI XUMUH BEICOKOMOJIEKYIISIPHBIX COSTMHEHHI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPHU3AINH,  CPEaHss
MoJiekyisipHasi Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYIISPHBIX
COETMHEHUN — TIOTUMEPHU3ALIUS U TTOJTUKOHICHCAITHS.

OKCIEepUMEHTAIBHBIC METO/IBI U3YUCHHS BEIIECTB U MX MPEBPAIICHHI:
O3HaKOMJIEHHE C 00pa3IiaMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC,
Kay4yKOB.

MexnpeamMeTHble CBA3U.

Peanuzanus MeXIpeIMETHBIX CBI3€UM PU U3YUYECHUN OPTaHUYECKON XUMHUH
B 10 Ki1acce OCymIeCTBISIETCS Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TTOHSATHUH, TaK U TIOHATUM, SBISIOMIUXCS CUCTEMHBIMU JJI OTJIEIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIE TMOHSTHS: SIBICHUE, HAy4yHBIH (akKT,
TUIO0TEe3a, 3aKOH, TEOPHsl, aHalu3, CHUHTE3, KJIACCHU(PHUKAIUSA, MEePUOIUYHOCTD,
HaOJII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOCIUPOBAHUE.

@dus3uka: wMarepus, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYyIa,
DHEPreTUYECKUN YpOBEHb, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3NUECKUE BETUUUHBI U SAMHUIIBI UX U3MEPEHUSI.

buonorus: kmerka, opranusm, Ouocdepa, oOMEH BEIIeCTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTUYECKH AKTUBHBIC BeliecTBa (OENKH, YIIEBOMbBI, KUPBI,
dhepMeHTHI).

["eorpadus: MUHEpAJIBI, TOPHBIC ITOPO/IBI, TTOJIC3HBIC HCKOTIAEMbIE, TOTLIHBO,
pECypCHI.

TexHomorusi: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHUSI,
MOIOIIUE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE TMpenapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KJIACC



OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernvyeckne OCHOBbI XUMHHU

XUMUYECKHM 31eMEHT. AToMm. Sapo aroma, H30TOIBI. DJNEKTPOHHAs
000J109Ka. DHEPreTUUECKUEe YPOBHHU, IOAYPOBHU. ATOMHBIC OpOUTay, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHus AIEKTPOHOB 0 OpOUTaIsiM B aToOMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(DUTYpaLUs aTOMOB.

[Tepronnueckuii 3akoH u llepuoguueckas cucteMa XMUMUYECKHUX JIIEMEHTOB
. . MenneneeBa. CBsi3b EpUOIAUECKOr0 3aKOHA U [leproiuuecKoi CUCTEMBI
XUMH4YeCcKUX di1eMeHToB [[. Y. MeHneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHsI CBOWCTB XUMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMHU NPOCTBIX U CJIOXKHBIX BEUIECTB IO TPYIIaM U MEPUOJIAM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKHU.

Crpoenue BemecTBa. XUMHUUECKast CBA3b. BUIbI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HETIOJSIPHASI U MOJIApHAsA, MOHHAsI, MeTajuInueckas). MexaHu3mbl
o0pa3oBaHUS KOBAJIEHTHOU XUMHYECKOU CBSI3U (0OOMeHHBI 151
JIOHOPHOAKIIECTITOPHBIN). Bonoponnas CBS3b. BanenTtHOCTS.
DneKkTpooTpulaTEeNbHOCTh. CTeneHb OKUCIIeHUs. IOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJNSPHOTO M HEMOJIEKYJIIDHOIO  CTPOEHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTAJUIMYECKUX  PELIETOK.
3aBHCHUMOCTBH CBOMCTBA BEUIECTB OT THIIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstue o aucnepcHbIXx cucrtemax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1051 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHU . Homenknatypa
HEOPraHMYECKUX BEHIECTB. | €HeTHudecKkas CBsSI3b HEOPraHMYECKHUX BEIIECTB,
MIPUHAUIEKAIIMX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peaknus. Kimaccuukanus XUMHUYECKUX  peaknuii B
HEOPraHWUYECKON U OpPraHMYe€CKON XMMHUU. 3aKOH COXPAHEHHUs MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CkopocTh peakinu, €€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTuMbIe
peakuuu. XuMHUEeCKOe paBHOBecue. DakTopbl, BIUAKOIIHE HA COCTOSIHUE
xumuyeckoro pasHoecus. [Ipunnun Jle [larense.

DnekTponuruyeckas nuccornuanus. CHibHbIC U C1a0bIe 2JIEKTPOJIUTHI.
Cpena BOJHBIX paCTBOPOB BEILIECTB: KUCasl, HEUTpaIbHas, MIETOYHAS.

OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC peaKuum.



OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHUS BEIIECTB M HX IPEBPAILCHHIA:
nemMoHcTpanus Tadnuil «llepuognueckas cuctema XuMudeckux 3rementos /1. U.
MeHieneeBay, U3ydeHUE MOJACICH KPUCTANTMYECKUX PElIETOK, HAOIIOACHUE U
ONMHMCaHWE JEMOHCTPAIMOHHBIX U J1aOOPAaTOPHBIX OMBITOB (Pa3joKEeHUE
MEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTaau3aTopa, OMPEIACICHUE CpPEbl
pPacTBOPOB BEIIECTB C IMOMOIIBK) YHHUBEPCAJIBbHOTO WHIHUKATOPA, PEAKUUH
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUIECKON padoThl «BiusiHUE pa3IMuHBIX
(GhakTOpOB Ha CKOPOCTh XUMHUYECKOU PEaAKIINN.

Pacuérnnle 3agaun.

Pacuérel 1O ypaBHEHUSIM XHUMHUYECKMX pEaKluid, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C MCIOIb30BAHUEM IMOHSITHUS «MaccoBas
JIOJISI BEIIECTBAY.

Heoprannuyeckass xXumus

Hemerannel. Ilonoxkenne nHemeraimioB B Ilepuommnueckor cucreme
xumudeckux smeMmeHToB JI. M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpuUMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJJIOB (TaJOT€HOB, CEPhl, a30Ta,
docdhopa, yriepoga U KpeMHHUs) M HMX  COCAMHEHUU  (OKCHJOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOAHBIX COSAUHEHUN).

[IprMeHeHnE Ba)KHENIIMX HEMETANIOB U UX COEAUHEHHUI.

Meramuisl. [lonoxenue metamioB B [lepruoauueckoil CUCTEME XUMUYECKUX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000104YEK
aToMoB MeTaiioB. O0ume puznyeckue cBoricTra MeramuioB. CIuiaBbl METAILIOB.
DNEKTPOXUMHUYECKUH Pl HAMIPSI)KEHHU METaJIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUH, Kadui, KaJbIUH,
MarHui, aTlOMUHUM, LIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAMHEHUIA.

O6mue crnocoOwl nonyyeHus: MeTaiuioB. [IprMeHeHre MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUMN:
U3y4YeHHE KOJUIEKINN «MeTauibl U CIIaBbl», 00pa3lloB HEMETAIIOB, PEUICHUE
HKCIIEPUMEHTAIBHBIX 3a/1a4, HAOMIOJEHUE U OMMCaHUE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCHIA ATFOMUHHUSI C PACTBOPaAMHU
KHUCJIOT U IIEOYeH, KAYECTBEHHbIEC PEAKIIMU Ha KATUOHBI METAJJIOB).

Pacuérnbie 3agaum.



Pacuérpl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MU O0BEMY OJHOIO M3 YYaCTBYIOIIUX B PEAKIMH BEIECTB,
pacué€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
OJIHO U3 BEIIECTB UMEET IPUMECH.

XUMHUSA U KU3Hb

Ponb xumum B o0ecriedeHUN 3KOJIOTUYECKOM, IHEPTeTUUECKON U TTUIEBOM
0€30MaCHOCTH, Pa3BUTHU MEIULHUHBL. [[oOHSATHE O HAyYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJTyYE€HUS BAXKHEUIINX BEILIECTB.

UenoBek B MHUpE BELIECTB U MAaTEPUANIOB. BAKHEHIINE CTPOUTEIIbHBIC
MaTtepuanbl, KOHCTPYKIIMOHHBIE MaTe€pHuaybl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepUuaibl ISl JIEKTPOHUKU, HAHOMATEPHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE
ynoOpeHus.

XUMHSL U 310POBbE YEJOBEKA: MPAaBWJIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuja OE30MAaCHOTO MCIOJb30BaHMS MpenapaToB OBITOBON
XUMHH B IOBCEIHEBHOM KU3HHU.

MexnpeamMeTHbIE CBA3U.

Peanuzanmst MeXNpeAMETHBIX CBA3€H MNpuU  U3ydeHUH oO0meil u
HEOpraHu4YecKor XuMuHM B 11 Ki1acce ocyliecTBIsSETCS YEPE3 UCTIONb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHATHN, TaK W TOHSATUM, SBIISIIOLIUXCS
CHUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO6uire ecTeCTBEHHO-HAYYHBIE MTOHATHUS: HAYYHBIN (DakT, rUnoresa, 3aKO0H,
Teopus, aHalu3, CUHTE3, KiaccuUKalus, MepUOJAUYHOCTb, HAOIOICHHE,
AKCIIEPUMEHT, MOJIETIUPOBAHUE, U3MEPEHUE, ABJICHUE.

dusuKa: MaTepusi, SHEPTUsl, MACCA, ATOM, SJIEKTPOH, POTOH, HEUTPOH, HOH,
M30TOM, PaJMOaKTHUBHOCTb, MOJIEKYJd, SHEPreTUYECKUU YpPOBEHb, BEILECTBO,
Teno, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (PU3WYECKHE BEIMYHUHBI H
€IVHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, dKocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIIbl, TOPHBIE TOPOBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO,
pPECYPCBL.

TexHONorus: XuMu4Y€ecKast POMBILIIIEHHOCTh, METAJUTYPTrHUsl, IPOU3BOACTBO
CTPOUTEJIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MUIIEBAS
MIPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi MPOMBIILICHHOCTh, ITPOU3BOJCTBO



KOCMCTHUYCCKHX IIPCIIapaTOB, IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IMIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOT'HH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 10
XM HA BA30BOM YPOBHE CPEJAHEI'O OBILIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOy4YarolUMHCSL TMPOTPpaMM CpPEIHEro o00Iiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMETHbIM U MpeIMeTHbIM). HaydHo-mMeTonuueckod OCHOBOW Jis
pa3paboTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IIPOrPAMM CPEAHEr0 OOIIEro
00pa30oBaHuUs SBISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B coorBercTBHH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC
JIMYHOCTHBIX PEC3YJIbTATOB OCBOCHHUA IIPCAMCTA «XUMHUS» Ha YPOBHC CPpCAHLTO
06IHGFO O6p2130BaHI/IH BBIACJICHBI CJICAYIOIMUC COCTABJIAIOIIUC!

OCO3HaHME 00YYaIOIMMHUCS POCCUICKON TpaXKAaHCKON UIEHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOONPEEIICHHUIO;
HAJIM4Me MOTHBALMU K OOYYEHHUIO; IIeJICHAINIPABIEHHOE PAa3BUTHE BHYTPEHHHUX
yOeXIeHnld JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX
TpaauLMi 0a30BOMl HAYKW XWMHH, TOTOBHOCTh M CHOCOOHOCTH OOYYaroUIUXCs
PYKOBOJACTBOBAaTbCA B CBOGH  JEATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, TMPHUCYIIMMH IIEIOCTHOH CHUCTEME XHMHUYECKOTrO OOpa30OBaHMS;
HAJIMYUE MPABOCO3HAHUSA IKOJIOTHUECKON KYIbTYpPhl U CTIOCOOHOCTH
CTaBUTb LIEJH U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TMpenMeTa «XHUMUsS» TOCTUTAIOTCS B
eIMHCTBE Y4YeOHON W BOCIHUTATEIHHON JEATENHHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKHUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU U UeallaMU POCCUICKOro TPakIaHCKOTO 00IIeCcTBa, MPUHATHIMU B
o011ecTBE HOPMaMU U MPaBUIIAMH TOBEICHHSI, CIIOCOOCTBYIOIIUMHU IpoOLieccaM
CaMOITO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00 yJaroIUXCH.

JIMyHOCTHBIE pe3yabTaThl OCBOCHHS TpeaMeTa «XHUMHs» OTPaKaroT
c(OPMUPOBAHHOCTH OIBITA TO3HABATETPHOW M TPAKTHUYECKOH AESITETbHOCTH



06y11a}0n114x05{ I10 pCajin3alu IIPHUHATBIX B O6HICCTB€ HGHHOCTeﬁ, B TOM YHCJIC
B HaCTH:

1) rpaKaaHCKOr0 BOCIIMTAHUS .

OCO3HAHUSA  OOYYArONIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX IpaB U
O0SI3aHHOCTEM, YBAXKEHHUS K 3aKOHY M MPABOMOPSJKY; MPEACTaBICHUS O

COLMAJIbHBIX HOPMAaxX U MPaBWJIaAX MEXKITUYHOCTHBIX
OTHOIICHUA B KOJUIEKTHUBE; FOTOBHOCTH K COBMECTHOM TBOPYECKOU
JESTeTbHOCTH TIPU CO3JIaHUM YYE€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX H
MO3HABATEJIbHBIX  33/1a4,  BBIIIOJHEHUM  XUMHUYECKHX  AKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U IPUHUMATH MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTMX NPH aHAIHM3E Pa3IMIHBIX BUJIOB yUeOHOU JCSITEILHOCTH; 2)

NMATPUOTHYECKOTO BOCTIUTAHMS

LIEHHOCTHOI'O OTHOIIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIICINIO
OTEYECTBEHHON XMMUH; YBaXKEHHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKOT0 MPUMEHEHUSI XMMUM, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAYKH
€CTh PE3yNbTaT JJIUTEIBHBIX HAOIIOEHUN, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX
MIOMCKOB, TMOCTOSIHHOTO TpyJla Y4Y€HBIX M IPAKTHUKOB; UHTEpeca U
MMO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIONIEM aHalu3e HHGOpMaluu
0 MEPEAOBBIX JOCTUKEHHUSIX COBPEMEHHON OT€UYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMA:
HPAaBCTBCHHOI'O CO3HAHM:A, STUYCCKOI'O IIOBCACHHU A,
CITOCOOHOCTH OICHUBATb CHUTyallMHd, CBA3aHHBIC C XHUMHWYCCKUMH

SBIICHUSIMH, W TPUHAMATh OCO3HAHHBIE pELICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHOHPABCTBEHHBIE HOPMBI M IIEHHOCTH;, TOTOBHOCTH OIIEHHUBATh CBOE
MOBEJIEHWE U TIOCTYNKM CBOMX TOBAapuIIeHl C MO3MLUNA HPABCTBEHHBIX U
IPAaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) opMHUpOBaHUS KYJIbTYPHI 310POBBSI:

NOHMMaHUsl IEHHOCTEH 370poBOro U 0Oe30macHoro oopasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO; COOJIOJEHUS IpaBWil O€30MacCHOro OOpalleHus C
BELIECTBAMU B OBITY,

MOBCETHEBHOM JKM3HU W B TPYAOBOH NEATEIbHOCTH; TOHUMAaHHUS IIEHHOCTH
NpaBWJI WHANBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO TIOBEICHUS B
CUTYaIUsIX, YTPOKAIOIINX 3J0OPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS  TOCJIEACTBUA W HEOPUATUA  BPEIHBIX  MPUBBIUEK

(ynotpebieHus anKoroisi, HApKOTUKOB, KypeHUs);



5) Tpy10BOr0 BOCIIUTAHUSL:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEI0BATEIbCKON
JeSITeNbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYyrux BUIAX
JEATENIbHOCTH; YCTAHOBKM HA AKTUBHOE YYAaCTHUE B PEIICHUU MPAKTUYECKHX
3a1a4
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJbl); HMHTEpeca K

NPaKTHYECKOMY M3YUCHHIO MPOQECCHi pa3IMiHOro poaa, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MTPEAMETHBIX 3HAHUM 110 XMMHUH; YBAXKEHHUS K
TPy#Ly, JIIOASM TpyJda U pe3yjbTaraM TPYAOBOM JEATEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY HMHJIMBHUAYaJIbHOW TpaeKTOpuu oOpa3oBaHus, Oyayuien
npodeccun W peanu3aldd COOCTBEHHBIX MKU3HEHHBIX IUIAHOB C YUE€TOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U MOTPEOHOCTEM
o011ecTBa;

6) 3KOJIOrM4€eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKH LENECO00Pa3HOro OTHOLIEHHS K TPUPOAE, KAK HCTOUHHUKY
CYLIECTBOBAHMUS J>KM3HM Ha 3emiie; IOHMMaHUs TJ00aJbHOTO XapakTepa

HKOJIOTMYECKUX MPOOIIeM, BIUSHUS
DKOHOMHYECKUX MPOLIECCOB HA COCTOSHUE NPUPOJHOM U COLHUAIBHOW CpPEIBI;

OCO3HaHMSI HEOOXOJUMOCTH UCTIOIb30BAHMS TOCTHKEHUN XUMHH JIJIS
pELICHHs]  BONPOCOB  PALMOHAIBHOIO  IMPUPOJIONOJIB30BAHUS; AKTHBHOIO
HEOPUATUA JEUCTBHHM, MPUHOCAIIUX BPEH OKPYXAIOUIEW ITPUPOIHON Cpele,
YMEHHS [POrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JEWCTBUM W MPENOTBpPALlaTh HMX; HAJIWUYHUS Pa3BUTOrO
HKOJIOTUYECKOr0 MBIIIICHHS, YKOJIOTHYECKON KYJIbTYphI, ONbITa ACSTEIbHOCTU
HKOJIOTMYECKON  HANpaBJIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
M03HABaTENbHOM, KOMMYHHKATUBHOM M COLMANBHON MPAKTHUKE, CIOCOOHOCTH H
YMEHHS aKTUBHO MIPOTUBOCTOSTH UACOJIIOTUH XeMo(poOuH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKU;, MOHHUMAaHUS CHEIU(PUKH
XUMHHU KaK HayKH, OCO3HaHUsS €€ poiu B (OPMHUPOBAHUU PALMOHAIBHOTO
HAyYHOT'O MBILUIEHUS, CO3JaHUU LEJIOCTHOIO MPECTaBIEeHUs 00 OKpYKaloleM
MUpE Kak O €JUHCTBE NPHUPOABI W YEJIOBEKa, B TMO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHUH Npo0JIeM COXPaHEHHs IPUPOIHOIO PAaBHOBECHS;

yOSKIEHHOCTH B O0COOOM 3HAYMMOCTA XWUMHUU [JJII  COBPEMEHHOM
IUBUJIM3AIMKA: B €€ T'YMaHHCTUYECKOW HAINpaBIICHHOCTH W BAXKHOM pOJIM B



CO3IaHUU HOBOW 0a3bl MaTepuadbHOW KYJIbTYPHI, PEHICHHH TI00ATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPbEBOM, DHEPTETHUECKOM,
MTUIIICBOM M DKOJIOTHYECKOM O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTICUCHUN
YCIIOBHH YCIICTITHOTO TPY/Ia U SKOJIOTHYECKH KOM(OPTHON KU3HHU KaKIOTO WICHA
OO0IIIECTBA; ECTECTBEHHO-HAYYHON I'PAaMOTHOCTH: TOHUMAaHUS CYIITHOCTH METOIOB
MO3HAHUSA, UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOIh30BaTh
MoJTyJ4aeMble 3HAHUS JIJIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa
Y IIPOUCXO/ISIIINUX B HEM U3MEHEHHH, yMEHHUSI JieNIaTh 00OCHOBAHHBIE 3aKITI0OYEHUS
Ha OCHOBE HAy4YHBIX (AKTOB W HMMEIOMIMXCS JAaHHBIX C LENbI0 TOTYYCHHS
JIOCTOBEPHBIX ~ BBIBOJIOB;  CIIOCOOHOCTH  CaMOCTOSTEIBHO  HMCIOJb30BaTh
XUMHYECKUE 3HAHUS JJIs
pernreHust Mpo0JIeM B pealbHBIX JKH3HEHHBIX CUTYAIIUSX ; MHTEpPECca K MO3HAHUIO U
WCCIIEIOBATEILCKON  JIESITEIbHOCTH; TOTOBHOCTH H  CIOCOOHOCTH K
HEMPEepPhIBHOMY 00pa30BaHUIO U CaMOOOpPA30BAHMIO, K AKTUBHOMY IOIYYEHHUIO
HOBBIX 3HAHWUM 110 XMMHUHU B COOTBETCTBHUH C KU3HECHHBIMU MOTPEOHOCTSIMU;
HMHTEpeca K 0COOCHHOCTSM TPpy/ia B pa3IMuHbIX cepax mpodeccuoHaaIbHON
e TETHHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOSHHUS yUeOHOTO TpeaMeTa «XUMHS» Ha
YPOBHE CPEIHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUMMble I (OPMUPOBAHHWS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIMCHHUILIMHAPHBIE (MEXIpEMETHBIC) oOIIeHayYHbIe MOHSATHSA,
OTpakarolue IEJIOCTHOCTh HAYYHOW KApTUHBI MUpa U CHEUU(PHUKY METOI0B
MO3HAHUA, MCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
DHEPTUs, SIBJICHHUE, TPOIECC, CHCTEMa, HAY4YHBIM (haKT, TPHHIIMIL, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHsS, HCCIEAOBaHWE, HAOIOACHHUE, W3MEpPCHUE,
AKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIC YUeOHbIC NeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHEIE,
peryiIsaTHBHBIE),  oOecrneunBaromue  GopMUpoBaHHE  (PYHKIIMOHAIBHOM
IPaMOTHOCTH U COIMATIbHOM KOMMETEHIIMN 00y4YaroInXcs;

CIIOCOOHOCTD oOy4armmxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXTUCITUTUIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEPCAILHBIE YICOHBIC
JICUCTBHUS B MIO3HABATEIBHON U COMAIBHON MTPAKTHUKE.



MertanpeaMeTHbIE PE3yJIbTAaThl OTPaXXalOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMHM M  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMH YUeOHBIMHU MO3HABATEIbHBIMU
JeCTBUSIMH

1) 0a3oBbIe JJOrHYecKHe AeiicTBUS:

CaMOCTOSATETLHO  (OPpMYNIHpPOBaTh W aKTyaJIM3UPOBATH  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuUBaTh, OMNPEACIATh 1AW ACATEIbHOCTH, 3ajaBas
MapaMeTphbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI 1€ TEILHOCTH
C TOCTABJICHHBIMHU IIEJISIMM; HCMOJIb30BaTh MPU OCBOCHUU 3HAHUW TPUEMBI
JIOTUYECKOTO MBIIIJICHUS] — BBIACIATh XapaKTEepHbIC NPU3HAKU TOHATHUH U
YCTaHABJIMBATh UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHUS JIJIs
OOBACHEHUS OTJIENbHBIX (PAKTOB U SIBJICHUW; BHIOUpPATh OCHOBAHUS U KPUTEPUU
JUISL KJTaCCH(DUKAITUY BEIIECTB U
XUMHUUYECKUX PEAKLHM; YCTaHABJIMBATH MIPUUMHHO-CIICICTBEHHBIE CBIA3U MEXKIY

M3y4aeMbIMU

SBJICHUSIMU; CTPOUTH JIOTUUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NE€AyKTUBHBIE,
10 aHAJIOT'MH ), BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUHS B pACCMaTPUBAEMbBIX
SBJICHUAX, (OPMYJIUPOBATH BBIBOJLI M 3aKIIOUYEHUS; MPUMEHSITH B IpOIIECCe
MO3HAHUA, WCHOJb3yeMble B XHMHHM CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peo0pa3oBbIBaTh MOJENIBbHBIE MPEICTABICHUS — XUMHUYECKHM 3HaK (CHMBOIN)
AJIIEMEHTa, XuMHudeckas (opmysa, ypaBHEHHE XMMHUYECKOM peakluu — MpH
pelieHnrd y4eOHBIX TO3HABATENbHBIX W NPAKTHUUYECKUX 3a7ad, MNPUMEHSTH
Ha3BaHHbIC MOJICJIbHBIC TIPEACTABICHUS JJISI  BBIABJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.
2) 0a3zoBble MCCiIe0BATEIbCKHE 1eiiCTBUA:

BJIQJIETh OCHOBAMH METOJ/IOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; QopMynHpoBaTh €M M 3aJadd HUCCIEIO0BaHUA, HCIOJIb30BATh
MOCTABJICHHBIE M CAMOCTOSITEIBHO C(HOPMYIMPOBAHHBIE BOMNPOCHI B KAueCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JJis1 (POPMHUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
MPaBUILHOCTHU BBICKA3bIBAEMBIX CYXKJICHUIA; BIIAJICTh HaBBIKAMHU
CaMOCTOSITEIbHOTO TJIAHUPOBAHUS U ITPOBEAECHUS YUCHUUECKUX IKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHUSI HAOMIOJATh 3a XOJOM IpoIlecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €r0 pe3yibTaT, (OpMyIUpPOBaTH OOOOIIEHUS U BBIBOIBI
OTHOCUTEJIBHO JIOCTOBEPHOCTH  PE3yJbTaTOB HCCIEAOBAHMS, COCTaBISATH



00OCHOBaHHBIN OTYET O MpojieIaHHON paboTe; MPUOOPETATH OMBIT YYEHUYECKOU
HCCJIE0BATEIbCKON U MPOCKTHOM
JEATeIbHOCTU, MPOSBISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbLHOMY
MIOMCKY METOJIOB PEHICHMS MPAKTUYECKUX 3aJ]1a4, NPUMEHEHUIO Pa3JIMYHbIX
METOJIOB TO3HAHUA.
3) padoTa ¢ uHopManMei: OpUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHHMKAX WH(pOopMaIu (Hay4IHO-

HOMYJISIpHAsl JINTEpAaTypa XMUMHUYECKOTO COZEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcebl HTEpHEeTa), aHAIM3UPOBAaTh HHPOPMALMIO Pa3IMYHBIX BUJIOB U (OpM
NPENCTaBICHUs,  KPUTHYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh;  (POPMYJIUPOBATh 3alpOChl U MPUMEHATH pa3INyYHbIE
METOJIbl MPHU MOUCKE U 0TOOpe MHGPOpMALMK, HEOOXOIUMOM JJisi BHINOJIHEHUS
y4eOHBIX 3a/lay OMNpPEeAENEHHOIO TUMNa; MNpUOOpEeTaTh OMBIT HCHOIb30BAHUA
UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX

TEXHOJIOTMM M Pa3INYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMPATH

ONTUMAaNIbHYIO (POpMY IPEACTABICHUS
uHpopmaiuu (cxembl, rpaduku, AUarpaMMbl, TaOJHIbI, PUCYHKU U APYTHE);
MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEICTBA MPHU pabOTE C XUMHUYECKOU
uHpopMaIueil: MPUMEHATh MEXIIpeAMETHbIE (PU3NYECKne U MaTeMaTHYECKHE)
3HaKH M CHUMBOJBI, (hOpMyJibl, aOOpEeBHATYpbl, HOMEHKIIATYPY; UCIOIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPECTBA
HarJIsAHOCTH.

OBilaleHHe YHHBEpPCAJbHBIMH KOMMYHUKATHBHBIMH [1eHCTBUSIMU:
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TeMbl B XOJ€ IHUAIOTa W/WIN
JUCKYCCUM, BBICKa3blBaThb HJEH, (DOPMYIHpPOBaTH CBOU  MPEIJIOKECHUS
OTHOCHTEJIBHO BBITIOJTHEHMS MTPEIJIOKEHHON 3a/Jaul; BHICTYTIATh C MPE3eHTalUei
pe3yJIbTaTOB O3HABATEIbHOM 1EATEIbHOCTH, OJYUYEHHBIX CAMOCTOATEIBHO MU
COBMECTHO CO CBEPCTHUKAMHU IIPU BBITOJHEHUM XUMHUYECKOTO JKCIIEPUMEHTA,
NPAaKTUYECKOH pabOThl IO MCCIEJOBAHUIO CBOICTB H3y4aeMbIX BELIECTB,
peain3anuu y4yeOHOro Mnpoekta M (QopMyJIHpOBaTh BBIBOJABI MO pPE3yJbTaTaMm
MIPOBENEHHBIX UCCIIEIOBAHUI MYTEM COIIACOBAHMS MO3ULIMI B X0/1€ OOCYKICHUS
¥ 0OMeHa MHEHUSAMHU.

OByaleHHe YHMBEPCAJIbLHBIMH PeryJsiTUBHBIMH 1eiCTBUSIMU:

CaMOCTOSITEILHO NIAHUPOBATh U OCYIIECTBIISITH CBOKO TO3HABATEIbHYIO

JEeSTENbHOCTD, ONpeaenss e€ 1eNH U 3a1a4i, KOHTPOIUPOBATh U 110 MEPE

HEOO0XOAMMOCTH KOPPEKTUPOBATh MPEAJIaraeMblii allrOpUTM JAEUCTBUN ITPU



BBINOJIHEHUH Y4EOHBIX M UCCIIE0BATEIbCKUX 3aJa4, BbIOMpaTh Hauboee
3¢ eKTUBHBIN CIOCO0 UX PElIeHHUs ¢ YIETOM OTyYEHUs] HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLMAX; OCYIIECTBISTH CAMOKOHTPOIb
CBOEH JIEATEIBHOCTA Ha OCHOBE CaMOaHaanu3a U CaMOOLICHKH.

IHNPEIMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenMerHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb TMPEACTABICHUA O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJIM XUMUH B IIO3HAHWM SBICHUU
npupoasl, B (HOPMHPOBAHWM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
GYHKIMOHANIBHOM TPAMOTHOCTH, HEOOXOAMMOW /I pEeHIeHUs] MPaKTUYeCKHUX
3a/lay U JKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
IIPUPOAHOM Cpele; BIAJACHUE CUCTEMOM XUMHUUYECKUX 3HAHWUM, KOTOpas
BKJIIOYAET: OCHOBOINOJArarou[ue TMOHATHS (XUMUYECKHM DJIEMEHT, aToM,
DIIEKTPOHHAs o0osouka aToma, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATEILHOCTh, XUMHUYECKass CBsI3b, CTPYKTypHass  QopMmyia
(pa3BépHyTasi M COKpalll€HHasi), MOJb, MOJISIpHAs Macca, MOJISIPHBIM O00BEM,
YTIEPOHBIN CKeNneT, PyHKIIMOHAIbHAS TPYIINa, PaAuKajl, H30MEPUS, U30MEpHI,
TOMOJIOTHYECKHM Psifl, TOMOJIOTH, YIJIEBOAOPOAbL, KUCIOPO U a30TCOAEPKAIME
COCAUHEHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHHUSA); TEOPUH U 3aKOHBI (TEOPHUsI CTPOEHMS] OPraHMYECKUX BEUIECTB A.
M. bytinepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMUH; MUPOBO33PEHYECKUE 3HAHNUSA, JIE)KAIINE B OCHOBE
MMOHUMAaHHUSI  NPUYUHHOCTM W CHCTEMHOCTH  XMUMHUYECKHUX  SBJICHUM,
(baKTOIOrM4YECKHE CBEACHUS O CBOMCTBAX, COCTAaBE, MOJYYEHUH U O€30M1acCHOM
MCIOJIb30BAaHUU BAKHEUIIIUX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU
JIEATEIbHOCTH Y€JIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISIBISATH XapaKTEpHbIE MPU3HAKU MTOHATHUH,
YCTaHABJIMUBATh UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE IIOHATHUS IPU
OIMCAaHUM COCTaBa, CTPOCHMS M IPEBPALICHUM OPraHUYECKUX COECAMHECHUM,
c(OpMHUPOBAHHOCTh YMEHHI MCIOJIb30BaTh XHMHUYECKYI) CHUMBOJIMKY IS
COCTaBJICHHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOM)



dbopMyll OpPraHMYECKMX BEIIECTB M YypPaBHEHUH XHUMHUYECKUX PEAKIIUM,
M3TOTABJIMBATh MO MOJIEKYJT OPTaHUYECKUX BEIIECTB ISl WJUTFOCTPALIMU UX
XUMUYECKOT0 U TPOCTPAHCTBEHHOIO CTPOECHUS;, C(HOPMUPOBAHHOCTH YMEHHM
YCTaHABJIMBATh TMPUHAJICKHOCTh M3YUYCHHBIX OPTraHUYECKUX BELIECTB IO MX
COCTaBy M CTPOCHUIO K ONpEAeNEHHOMY KJaccy/Tpynmne COeIUHEHUN
(yrieBoaopoasl, KHUCJIOPOJI u a3oTcojepKaIme COCIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS ), IaBaTh UM Ha3BaHUS 110 CUCTEMATUYECKON
HomeHkinarype (I[UPAC), a Ttakke NpUBOAUTHh TPUBHAIIbHBIE Ha3BaHUS
OTJENbHBIX  OPraHMYECKUX  BEIIeCTB  (ITWIEH, IMPOMUJIEH, AalleTHIIEH,
ATUJICHTJIMKOJIb, TIIMIEpUH, (eHON, (popManbaeru, aleTaibIAerul, MypaBbuHas
KHCIIOTa, YKCyCHash KHUCJIOTa, OJEUMHOBas KHUCJIOTA, CTEapUHOBAs KHUCIIOTA,
IJII0KO3a, (PYyKTO3a, Kpaxmaj, IeJJIiJio3a, IJIUIUH); CchOPMUPOBAHHOCTD
YMEHUSI ONPEENATh BUAbl XUMHUUECKON CBSI3U B
OpPraHMYECKUX COCNUHEHUSX (OAMHApHBIE U KpaTHBIE); CHOPMHUPOBAHHOCTH
YMEHUSI IPUMEHSTH MOJI0AKEHUS TEOPUU CTPOEHUS OPraHUYECKUX BelecTB A. M.
BbyrtnepoBa myis 00bACHEHHS 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHUS MacChl BeElIeCTB; ChOPMUPOBAHHOCTh YMEHUU
XapakTepu3oBaTh COCTaB, CTpoeHUEe, (U3MYECKHE W XHUMHUYECKHE CBOICTBa
TUMHWYHBIX MPEJICTABUTENEH pA3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeTtaH, 9TaH, STHICH, IPOIUJIEH, alleTHIeH, OyraaueH-1,3, metundyraauen-1,3,
OCH30JI, METaHOJI, ITAHOJ, ATWICHIJIMNKOJb, TIUIEPHUH, (EHOJI, areTaabICeTh/I,
MypaBbHHAsi W YKCYCHasi KHUCJOTBI, [IJIIOKO3a, KpaxMall, LEeJUJIK0JI03a,
aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETHUECKYIO CBS3b MEX]y HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHUYECKHX PEaKIUid C HCIOIb30BaHUEM
CTPYKTYPHBIX (POpMYII;

c(hOpMHPOBAHHOCTh YMEHUS XapaKkTepUu30BaTh HUCTOYHUKU
YTIE€BOJAOPOIHOTO ChIpbsi (He(PTh, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI WX
nepepaboTKM M TPAKTUYECKOE TMPUMEHEHHE TPOAYKTOB TMEpepadOTKH;
cOPMHUPOBAHHOCTh YMEHHM TPOBOAWTH BBIYUCICHHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WU MPOAYKTA
peaKluMu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOI'O M3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUN);

c(hopMHUPOBAHHOCTh YMEHHI BIAJETh CUCTEMOM 3HAHUH 00 OCHOBHBIX

METO[aX HayYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU TIPU U3YUYCHUU BEIIECTB
M XUMHUYECKUX  sBJIGHMM  (HaAONIOfeHue, HW3MEpPEeHue, OIKCIEPUMEHT,
MOJICIMPOBAHUE), UCIIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHSITUS



pElIeHNI B KOHKPETHBIX )KM3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX
npuMeHeHueM; C(HOPMUPOBAHHOCTh YMEHUN COOJI0/IaTh MpaBUiia MOJIb30BAHUS
XUMHYECKON MOCyAoi M JIabopaTOpHBIM OOOPY/OBAHHUEM, a TaKXe IpaBUIIa
oOpaleHus ¢ BEIeCTBaMU B COOTBETCTBUM C MHCTPYKUMSIMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUUYECKHUX OIBITOB; CHOPMUPOBAHHOCTh YMEHHUM MJIAHUPOBATH
Y BBINIOJIHSTh XUMUYECKUM SKCIIEPUMEHT (TIpEeBpallleHUsI OpraHUYECKUX BEIIECTB
[IpU HarpeBaHUU, MOJIYYEHUE FTUIICHA U U3YUYEHUE €r0 CBOICTB, KAUeCTBEHHBIEC
peaKiuu OpPTaHMYeCKHX BEIIECTB, JCHATypalusi OENKOB TpU HarpeBaHUM,
IIBETHBIE PEaKMy OEJTKOB) B COOTBETCTBUU C IPABUIIAMH TEXHUKU O€301MaCHOCTH
npu  OOpallleHMH C BelleCTBAaMM UM Ja0OpaTOpHBIM  00OpYyIOBaHUEM,
MPENCTABIATh PE3YJbTAaThl XUMHUYECKOTO SKCIEpUMEHTa B (QopMe 3alucu
YPaBHEHHUI COOTBETCTBYIOIIUX peaKiuil U (OpMYyJIHPOBATH BHIBOALI HA OCHOBE
ATUX PE3YyJbTATOB; CHOPMUPOBAHHOCTh YMEHUW KPUTHUUECKU AHATU3UPOBATH
XUMUYECKYI0 MH(POPMAIUIO, MOTYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpEACTBa
MaccoBoil mH(popmaruu, WUHTEpHET M Apyrux); cHOPMUPOBAHHOCTH YMEHUM
coOMI0aTh TMpaBUjia SKOJIOTHYECKU II€TIeCO00Pa3HOro TMOBEACHUS B OBITY U
TPYIOBOU JIEATEIBHOCTH B LIENISAX COXPAHEHUS CBOET0 3J0POBbS U OKPYKAIOILIEH
IIPUPOAHON CpeJibl, OCO3HABATh ONACHOCTh BO3ACHCTBUS HA >KMBBIE OPraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbIci Tokazarens I[IJIK,
MOSICHATH Ha IpUMEpaxX CocO0bl YMEHBIIIEHUS U MPEJOTBPAIEHUS UX BPEIHOTO
BO3JICHCTBHUS HAa OPraHuM3M YEJOBEKa; JUIsl OOYYaloIIHUXCA C OrpaHU4YEHHBIMH
BO3MOXXHOCTSIMH ~ 37IOPOBbSI: YMEHHE TMPUMEHSATH 3HAaHUS 00 OCHOBHBIX
JIOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUI; ISl CIEIBIX U
CIa0OBUIAIINX OOYYAIOIIMXCA: YMEHUE HCIOIb30BaTh Pelbe(PHO-TOUCUHYIO
cucteMy obo3Haduenuii JI. bpaiins mis 3anucu XumMudeckux (Gpopmyii.

11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOeHMsS Kypca «OOmias U HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUA: O XHMHYCCKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpPa, POJIM XUMUM B TO3HAHUHU SIBJICHUU
Opuposibl, B (DOPMUPOBAHUM MBIIIJIEHUS ¢ KYJIbTYpPhl JIMYHOCTH, €€
(G YHKIIMOHAILHOM T'PaMOTHOCTH, HEOOXOAUMOMW HJI PEIICHUS] MPaAKTUYSCKUX
3a1a4 U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U



HpHpOI[HOﬁ cpcac; BIAACHHC CUCTEMON XMMHYECKHX 3HaHI/II>'I, KOTOpasd
BKJIFOYACT.

OCHOBOIIOJIATAIOIINE MOHITHS (XMMHYECKHIA 3JIEMEHT, aToOM, W30ToIl, S-, P-, d-
AJIIEKTPOHHBIE OpOUTATU aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISPHBIN OOBEM,
BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTD, CTENIEHb OKUCIIEHUS1, XUMHUECKasl CBSI3b
(KOBaJieHTHAasl, HWOHHAs, MeETAJUIMYECKasi, BOJOPOJHAs), KpUCTAIUYECKas
pEIETKA, TUIIBI XUMUYECKHUX PEAKIINM, PACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
DIEKTPOJIINTUYECKAsT JUCCOLMALMS, OKHUCIMTENb, BOCCTAHOBUTENB, CKOPOCTH
XUMUYECKON pEeakiMu, XMMHUYECKOE PAaBHOBECHUE); TEOPUU M 3aKOHBI (T€Opus
BJIEKTPOJIUTUYECKON Auccolmanuy, nepuoandeckuii 3akon . M. Menneneena,
3aKOH COXPaHEHMS MACChl BEIECTB, 3aKOH COXPAaHEHUsI U IPEBPALLCHUS SHEPTUU
IIPU XUMUYECKUX PEAKIMAIX), 3aKOHOMEPHOCTH, CUMBOJIIMUECKHUH SI3bIK XUMHH,
MHPOBO33PEHUYECKHUE 3HAHUSA, JISKAUIUE B OCHOBE MOHMMAaHUs MPUYMHHOCTU U
CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUMN, (DAKTOIOTHYECKHUE CBEACHUS O CBOMCTBAX,
coCcTaBe, IOJIYYEHMM U  O€30MaCHOM  MCHOJb30BAHMM  Ba)KHEHIIHX
HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOW JEATEIbHOCTH UYENOBEKA;
c(hOpMHUPOBAHHOCTh YMEHHI BBISIBJISITH XapaKTEPHBIC MPU3HAKY TTOHITHH,
YCTaHABIIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BATH COOTBETCTBYIOLIUE MOHATHUS TIPU
ONMHMCAaHWY HEOPTaHWUYECKHUX BEIIECTB U UX MPEBpallCHHM; CPOPMUPOBAHHOCTH
YMEHUM HCMOJb30BaTh XHMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOpMYI
BEILIECTB U YPABHEHUIN XUMUYECKUX PEAKINM, CUCTEMATUYECKYI0 HOMEHKIATYPYy
(IUPAC) u TpuBHanbHbIC Ha3BaHUSA OTMACIbHBIX HEOPraHUYECKUX BEIECTB
(yrapHslii ra3, yriaekuciblii ra3, aMMuUaK, raiéHasi U3BeCTb, HeTaléHasi U3BECTh,
MUTHEBAsI COJla, MUPUT U Jpyrue); cHOpMUPOBAHHOCTh YMEHUN OIMpPENeNsiTh
BAJICHTHOCTH U CTEIIEHb
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSX PA3JIUYHOrO COCTaBa, BHU]
XUMUYECKON CBsI3M (KOBAJEHTHAsl, MOHHAsl, METaJUIMuecKas, BOJOpPOJHAas) B
COCAVMHEHUSAX, THUIl KPUCTAUIMYECKONM PEIIETKA KOHKPETHOIO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAsl, MOHHAsS, METAJNTINYECKAast), XapaKTep CPe/lbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCANHEHNUN;

c(hOpMHPOBAHHOCTh yYMEHUM yCTaHaBIIMBaTh MPUHAIEKHOCTh
HEOPraHUYEeCKUX BEIIECTB MO KX COCTaBY K ONpeNeNEHHOMY KiacCy/TpyIre
coeIMHEHUH (TIPOCTHIC BEILIECTBA — METAJUIBI M HEMETAJUIbI, OKCHJIbl, OCHOBAHUS,
KHUCIIOTBI, aM(OTEpHbIE THAPOKCHUIbI, COJM); CHOPMUPOBAHHOCTH YMEHHI
packpeiBaTh CcMbICH nepuoandeckoro 3akoHa Jl. WM. Mengeneesa wu
JEMOHCTPUPOBATh  €r0  CHUCTEMATU3HUPYIONIYI0,  OOBSICHUTEIBHYI) |



MIPOTrHOCTUYECKYIO (YHKIHMH, CGHOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh
AIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKHX »JJIEMEHTOB |—4 mnepuomos
ITepuoguueckont cucrembl xumuueckux dsemeHTtoB Jl. M. Menneneesa,
UCTIONB3Yys TMOHSTHS «S-, P-, dIJEKTpOHHBIE OpPOUTANINY», «IHEPTETHUUYECKUE
YPOBHUY», OOBSACHITH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX
AJIEMEHTOB U UX COCAMHEHUM I10 eprogaM u rpynmnam [leprnoanaeckoit cucTeMsl
xumudeckux anementoB J[. M. MenneneeBa; chopMuUpPOBAaHHOCTH YMEHHIA
XapaKTepru30BaTh (OMUCHIBATH) O0IIME XMMUYECKHE CBOMCTBA HEOPTaHMYECKHUX
BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE T'€HETUUYECKOU
CBSI3M MEXJYy HEOPraHMYECKMMM BEIIECTBAMU C TIOMOUIBKO ypaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX peakuuil; CcHOpMHUPOBAHHOCTh  YMEHUS
KJIaCCU(UIIUPOBATh XUMHUUECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKaAM (YUCIY U
COCTaBYy pEarupyrollrux BELIECTB, TEIUIOBOMY 3P (EKTy peakiu, U3MEHEHHIO
CTETICHEH  OKHWCJICHHsI  DJIEMEHTOB, OOpaTUMOCTH  pEaKIUH, YYacTHIO
Karanusaropa); cOpMUPOBAHHOCTh YMEHHM COCTaBJISATh YpaBHEHHUS PEaKIUN
pPa3JIMYHBIX THIIOB, TOJHBIE M COKpPAIIEHHBbIE YPAaBHEHHUS PEAKLIUN HOHHOIO
OoOME€Ha, Y4YWTBHIBas YCJIOBHS, MPU KOTOPBIX 3TU PEAKIMH HIYT 10 KOHIA;
chOpMUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMH, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTAB PAa3JIMYHBIX HEOPTaHMYECKHUX BEIECTB, PAaCHO3HABATH
ONBITHBIM  TMyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHUYECKUX BEIEeCTB; CHOPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh
OKHCIIUTEIBHO-

BOCCTAHOBUTENIBHBIX PEAKIMHA TOCPEACTBOM COCTABJIEHUS DAJIEKTPOHHOIO
OaslaHca ATUX peakiluii; cPOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTH
CKOPOCTH XUMHUUYECKON peakIuu OT pa3IudHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOT0 PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUSI (IPUHITUIT
Jle Iarenwe); cHOpPMHUPOBAHHOCTh YMEHUW XapakTEePU30BaTh XUMUUYECKUE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOI'O MOJIYUYEHUSI CEPHOM KHUCIIOTHI,
aMMHuaKa, a Takke CHOPMHPOBAHHOCTH TPENCTaBICHUNA 00 OOIIMX HAyYHBIX
OPUHIIMIAX W DIKOJOTHYECKUX MpodiieMax XHMHYECKOro MPOU3BOICTBA;
c(OpMHUPOBAHHOCTh YMEHUW TMPOBOAMUTH BBIYHCIECHUS C HCIOJIb30BAHUEM
MOHSTUS «MACCOBasl JI0JIS BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUN Ta30B
MPU XUMUYECKUX PEAKIIUSIX, MACChI BEIIECTBA MM 00BEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE WA 00BEMY OJTHOTO U3 YUaCTBYIOUIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(pdekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEIIECTB, MPEBPAICHUS] U COXPAHEHUS HHEPruu; cPOPpMUPOBAHHOCTh YMEHHUM



coOM0aTh TMpaBWiia TMOJb30BAHUS XHMHUYECKOM MOCYAOW M J1abOpaTOPHBIM
000pyZ0BaHUEM, a TAKKE MpPaBHia OOpaIEHuUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSAMU TIO BBIMOJHEHUIO JITA0OPATOPHBIX XUMUYECKUX  OIBITOB;
c(hOpMUPOBAHHOCTb yYMEHUW IUIAHUPOBATh U  BBINOJHATh XUMHUYECKUU
AKCIIEPUMEHT (Pa3I0kKEHUE MEPOKCUAA BOJIOPOJA B MPUCYTCTBUM KaTaau3aTropa,
ONPENENICHUE CpEIbl PACTBOPOB BEIIECTB C NOMOIIBK YHHBEPCAIBHOTO
WHINKATOPA, BIUSHUE PA3TUIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIINH,
peaKiuu MOHHOTO OOMeHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHaT- U
XJIOPUA-AaHUOHBI, HA KATUOH AMMOHMUS, PELIEHNUE YKCIIEPUMEHTAIBHBIX 33/1a4 10
TeMaM «Metauibl» U «HeMmerannbl») B COOTBETCTBUM C IpaBUJIAMH TEXHUKH
O0e3omacHOCTH MpU  OOpalleHUd C  BEleCTBaMU U JIaDOpaTOPHBIM
00Opy/I0BaHUEM, MPEJCTABIATh PE3yJbTaThl XUMHUYECKOT'O HKCIEPUMEHTa B
dbopme 3anucu ypaBHEHUM COOTBETCTBYIOIIMX peakiuil u (HopMyIupoBaTh
BBIBOJIBI HA OCHOBE 9TUX PE3YyJIbTAaTOB; CHOPMUPOBAHHOCTh YMEHUN KPUTHIECKH
aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIMIO, TOIYy4aeMyl H3 Pa3HBIX
MCTOYHUKOB (CpEACTBA MAacCcOBOM KOMMYHHKalUuu, WHTEpHET W JpYyrux);
c(hOpMHUPOBAHHOCTh YMEHU coOJII01aTh IpaBUiIa HKOJIOTUYECKU
11e71eco00pa3HOro TMOBEICHUS B OBITY M TPYJAOBOH JEATEIBHOCTH B IIENISX
COXPAHEHHMs CBOETO 3/J10POBbS M OKPYXKAIOLIEW NPUPOJHOM CpPEabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS HA JKHMBBIC OPraHU3MBbl ONPEACIEHHBIX BEILECTB,
noHuMasi cmbicn mokazatens [IJIK, mosicHaTh Ha mnpumepax CrocoObl
YMEHBIICHUSI W NPEAOTBPAILICHUS HMX BPEIHOTO BO3JACKHCTBHS HA OpPraHu3M
4eNoBeKa; Uil 00Yy4aroluXxcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBS:
yMEHUE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX SABICHUM;

JUISL CHeNbIX M ClHabOBUIALIMX OOYyYaroUIuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 0003HaueHuit JI. bpaiins s 3anicn XuMudecKux

dbopmyi.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Koun4yecTBo yacos JJIeKTPOHHbIE
Noe 11/ HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
°n/n
IIPOrPaMMBI Koutponbusle  IpakTnueckne — 00PasoBaTelbHble
Bcero ecypchbl
paGoThbI paGoThbI pecyp
Pa3nea 1. TeopeTrnueckune 0CHOBbI OPraHMYeCKOH XUMHHU
[Ipeamet oprannyeckoit xumuu. Teopust
1.1 CTpPOCHHS OPraHNYCCKUX coequHeHn A. 3
M. bytneposa
Hroro no paszneny 3
Paspnen 2. Yriesonopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2
25 HenpenenbHble yrieBogopo/ibl: aJIKEHBI,
' aJIKaJVEHbI, ATIKUHbI 6 1
2.3 ApomaTH4ecKue yrieBoA0pOIbl 2
Y [IpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Uroro mo pazneny 13

Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHUus




3.1 Crupter. denon 3
Anpaeruasl. KapO0HOBBIE KHCIIOTHI.
3.2 7
CrnoxxHbIe YUPBI
3.3 YrieBoas 3
Hroro mo pazmeny 13
Pa3nea 4. A3orcoaepaxkane OpraHn4ecKue CoOeJNHeHUs1
4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazueny 3
Paspnen 5. BeicokoOMOIeKY ASIpHBIE COCUHEHHUSA
5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro mo pazaeny 2
OBILIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




11 KUIACC

KosnyecTBo yacoB DJIeKTPOHHBIE
Ne 11/ HanmeHnoBaHue pa3iesioB U TeM (unpposrie)
°n/m
NPOrpaMMebI Konrpoabnsie | IlpakTuyeckue o0pa3oBaTe/ibHbIE
Bcero CCVDChI
padoThI padoThI pecyp
Paznen 1. TeopeTnueckue 0OCHOBbI XMMUM
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ilepuognyeckas cuctemMa XMUMHYECKUX 3
snemeHnTtoB /1. 1. Mennaeneena
1 Crtpoenue BeuiectBa. MHOroo6pasue A
' BCIIICCTB
1.3 XUMHYECKUE PEaKIIUU 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heopranmuyeckasi xumus
2.1 Mertambl 6 1
2.2 Hemeramnst 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHMUECKUX )
' BELIECTB
Hroro no pazneny 17

Pa3gea 3. XuMus 1 ;KU3HL




3.1 XUMUA U KA3HB 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO HACOB I10 ”

[NPO'PAMME







IHOYPOYHOE IINTIAHUPOBAHHUE 10 KJIACC

KommnuecTBo yacos JIEKTPOHHBIE
ugposbie
Ne T Hara uupp
eMa ypoka
/i yp Kourpoabhbie | TIpakrudeckue — ysydenus obpasoBaTebHbIe
Bcero pecypchl
padoThI padoThI
L IIpenmeT opraHu4ecKkoi XUMHH, €€ L
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopust cTpoeHHs] OPraHUYECKHX
2 coequnenuit A. M. bytneposa, e€ 1
OCHOBHBIE ITOJIOKEHUS
[lpeacraBnenne o  Ki1accU(UKALUH
opraHuyeckux Bemiects. Homenknatypa
3 (cucremMatuyeckasi) U TpUBHAJIbHBIE 1
Ha3BaHMs OPraHUYECKUX BELICCTB
4 AnKaHbl: COCTaB u CTPOEHUE, L
TOMOJIOTHYECKHHN PsIlL
5 MeraH u 3TaH — npocTenImne 1
IIPEICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U MPONUJIEH — MPOCTEHUIINE 1

npeaACTaBUTCIIN AJIKCHOB




[Tpaktuyeckas padora Ne 1.
«[TomyueHue TUIICHA U U3YYCHHE €TO
CBOMCTB»

Ankaguensl. byranuen-1,3 u
meTunoyraauen-1,3. [lonyuenue
CHUHTETHUYECKOI O KaydyKa ¥ PE3HHBI

10

AJIKUHBIL: COCTaB U 0COOEHHOCTHU
CTPOEHUS, TOMOJIOTUYECKUI s,
AuetwieH —  MpoCTeHIIMi
MPEICTAaBUTENh ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHYECKON PEaKIIUH

12

ApeHbl: 6eH301 U TOIY0. TOKCUYHOCTb
apeHoB

13

I'eneTnyeckas CBs3b yYriieBoaAopoaos,
MMpUHAJIC)KAIIUX K pa3JIMYHbIM KilaccaM

14

[IpupoaHbIe NCTOYHUKH YTIIEBOAOPOIOB:
NPUPOIHBIN Ta3 U MOMyTHBIE HEe(TIHBIC
razpl, HePThb U  TPOAYKTHl €&
nepepadboTKu

15

[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
NPUPOIHBIN Ta3 U MOMYyTHbIC HE(TIHBIC
rapl, HepTh W  TPOAYKTHI €€
nepepadoTKu




KonTtponbHas paboTa mo pa3aerny

16
«YTIeBo10POABLD)
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

17 METaHOJ 1 3TaHoJ. BogoponHas cBA3b

18 MHoroaromMHbie CIUPTHI:
STUIICHIVIMKOJb U TIULEPHH
@DeHOJI: CTPOCHHUE MOJIEKYIIBI,

19 ¢bu3nyeckre 1 XUMUYECKUE CBOMCTBA,
MIpUMEHEHNE

20 Anbaerusl: GopMaIbaeTua U
aleTanpAeru. ALeToH
OnHOOCHOBHBIE NPEEIIBHBIE

21 KapOOHOBBIE KUCIIOTHI: MyPaBbHHAS U
YKCYyCHas

29 [Tpaktuueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas 1 0JIEMHOBAsI KUCIIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT

o4 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIee JIeHCTBHE




CnoxHble 3¢UphI KaK TPOU3BOIHbIE

25 KapOOHOBBIX  KHCIOT. [ maponm3
CJIOKHBIX 3(hUpoB

26 Kupsr: THIPOITU3, MIPUMEHEHHE,
OumoJstornuecKasi pojb )KHpPOB
YrieBoapl: cocTaB, KiacCu(UKaIus.

27 Baxneiime npeacTaBuTelIn: TIII0K034,
bpykTO3a, caxapo3a

28 Kpaxman u niesunoio3a kak mpupoIHbIe
MOJIUMEPBI
Koutponbnas pabotra 1o pazaeny

29 «Kucnoponacoaepxamuye opraHndecKue
COEIUHEHU

30 AMWHBI: METHIIAMHAH U aHWINH
AMUHOKHUCIIOTHI KaKk aM(OTEpHbIE

31 OpTraHUYECKHUE COSTMHEHUS, X
ouosornyeckoe 3HaueHue. [lentumast

25 benku kak mpupoiHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHSI

23 OCHOBHBIE TTOHATHS XUMUH

BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN




34

OcHoBHBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
IInacTtmaccel, Kaydykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[NPOIT'PAMME

34

11 KJIACC

n/n

Tema ypoka

KoaunuecTrBo

Bcero

KonTpoabHbie
padoTbI

IIpakTH4eckue
padoThI

Jara
U3yUYeHus

DJIeKTPOHHbIE
uudgposBbie
o0pa3oBaTejibHbIE

pecypcbl

XUMHAYECKUH IIEMEHT. ATOM.
DNeKTpOoHHass KOHPUTYpaIys aTOMOB

[Tepuoanueckuit 3aKOH "
[lepuonnueckas cucreMa XMMHYECKUX
anemeHToB /. 1. MeneneeBa, ux CBSI3b
C COBPEMEHHOM TEOpHEN CTPOCHHUs
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB 1 UX
COEJIMHEHUH IO TPyNIaM U MEePHOIaM.
3HavYeHNe NePUOTUIECKOTO 3aKOHA U
CHCTEMBI XUMHYECKHX 31eMeHTOB JI.1.
MeHnpeneeBa

B Pa3BUTHH HAYKH




CrtpoeHue BemiecTBa. XHUMHYECKas
CBA3b, eé BUBI,; MEXaHU3MBbI
o0pa3oBaHUSI  KOBAJICHTHOW  CBSI3W.
Bomoposanas cBsi3b

BaneHTHOCTB. DIEKTPOOTPUTIATETHFHOCTD.
CreneHn okucieHus. BemniecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCIICPCHBIX CUCTEMAX.
HUctnnHBIE N KOJIJIOMIHBIC PACTBOPEI.

MaccoBasi 107151 BELIIECTBA B paCTBOpPE

Knaccncpmcaum[ U HOMCHKJIATYypa
HEOPTaHNYCCKUX COGHHHGHHﬁ.
I'eneTnueckas cBI3b HCOPTaHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukanus XUMUYECKHX peakuuil B
HEOPraHUYECKON U OPraHUYECKON XUMHH.
3aKOH COXpPaHEHMsI MACCHI BEILECTB; 3aKOH
COXpAHEHHUs U IPEBPALLECHUS SHEPTUU IIPU
XUMUYECKHUX PeaKLUIX

CkopocTtb peakiuu. OOpaTuMble peakluy.
XHUMHUUYECKOE PaBHOBECUE




10

[Tpaktuueckas padora Ne 1. «Bnaustaue
paznuyHbIX (AKTOPOB HAa CKOPOCTh
XUMHYECKOW PEaKLUM)

11

DNEKTPOTUTHYECKAS JUCCOIMALINS.
[Tonsitue o BogopoaHom noka3zarene (pH)
pactBopa. Peaknum wnOHHOTO OOMEHA.
['unponus OpPraHMYECKUX u
HEOPraHNYECKUX BEIIECTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC
peakuuu. [lonsitue 06 anekrponuze
pacIiaBoB U paCTBOPOB COJIEH

13

14

KonTtponbnas pabota no pazueiny
«TeopeTnyeckre OCHOBBI XUMUN

MerTaibl, X MOJIOKEHHUE B
[leproguyeckoil cucteMe XUMUYECKUX

anemenToB /1. . Menpeneesa u
0COOCHHOCTH CTPOSHHUS aToMOB. O01IIHE
(bu3HYEeCKre CBOMCTBAa METAJIIIOB

15

CnnaBel MeTaIoB. DJIEKTPOXUMUYECKHM
psi1 HAaNpsDKEHUH METalIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KA, KaIbIUH,
MarHui, aJJlOMAHHAN) U UX COSAUHEHUI




XHUMHYECKHE CBOMCTBA XpomMa, MCJIU U UX

17 COeqUHEHNN

18 XuMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEIUHEHNN
[Tpaxktuueckas padborta Ne 2. "Pemenue

19 SKCHECPUMCHTAIBHBIX 3a7a4 110 TEME
«MeTtamasi»"
HemeTamibl, uX MOJIOKEHHUE B

20 [leproauueckoil cucreMe XMMUYECKUX
snementoB JI. WM. Menaeneera wu
0COOEHHOCTHU CTPOCHHUS aTOMOB
®u3nYecKue CBOWCTBA HEMETAJIOB.

21 AmoTponusi HEMETaJUIOB (Ha MpuUMepe
KHCTI0po/ia, cephl, hocdopa u yriaepoaa)
XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U

22 UX COeINHEHUH

23 XumHueckue cBoicTBa a3ora, docodpa u
UX CO€OUHEHNN

24 XHUMHUUYECKUE CBOMCTBA YIilepoa, KPEMHHUs
U UX COCIUHEHNN

25 [IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U

UX COeIUHEHUN




26

O00011eHNEe U cHCTEMAaTH3allKs 3HAHUH 110
teme «Hemeramiely. Beruucienus no
YpaBHEHUSIM XUMUYECKUX PEaKUIUi U
TEPMOXHUMHUYECKHUE PACUETHI

27

[TpakTuueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTANIBHBIX 33/1a4 M0 TeMe
"Hemeramnsl"»

28

KonTtponsHas paboTa o remam
«Metamael» 1 «HemeTaiuis)

29

Heopranuueckue u opraHnuueckue
KucinoTel. Heopranmueckue u
OpraHYeCKHe OCHOBaHUS

30

AmpoTepHble HeOpraHU4YeCcKHe U
OpraHUYeCcKHe CoeIMHEHU. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIIECTB

31

Poune xuMuu B oOecrieueHun
AKOJIOTMYECKOM, SJHEPreTUIECKON U
MUIIEBON 0€301aCHOCTH, PA3BUTHH
METUITHTHEI

32

[lpencraBnennss 00 o0OUmIMX HAYYHBIX
HPUHIMIAX TPOMBIIUIEHHOTO MOTY4YeHUS
Ba)KHEUIIINX BEIICCTB




33 YenoBek B MUpPE BEIIECTB M MAaTEPHUAIOB 1
34 XuMHs ¥ 3J0pOBbE YEITOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 ”

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI 1JIAA YYEHUKA

* Xumus, 11 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnuonepHoe ooectBo «M3narensctBo «IIpocBemenney Xumus.
10 knacc. bazossiii ypoBens - ['abpuensn O.C.

Xumust. 11 xnacc. ba3zoBsriit yposens - ['abpuensa O.C.

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1.Meronnueckoe mocodue. bazossriit yposens. 10 kiacc (aBTopsr: O. C.
["abpuensH,

C. A. Cnanxos). 192 c.

2.Kuwra qys yuurens. bazosiii ypoBeHnsb. 10 knacc (aBropsi: O. C.

["abpuensn, U.
I'. Octpoymos, C. A. Cnaakos). 240 c.

3.Pabouas terpanb. bazoBriii ypoBens. 10 kimacc (aBTopsl: O. C. I'abpuensi,

C. A.
CnankoB). 144 c.

4. KoHTponbHBIE U IPOBEpOUHbIe paboThl. ba3oBslii ypoBeHs. 10 kiacc
(aBTOpHI O.

C. I'abpuensn u np.). 256 c.



5.0prannueckas XMMHsI B TECTaX, 3a7a4ax, yIpaXKHEHUAX. ba3oBbIi ypOBEHD.
10 xmacc (aBtopsr: O. C. I'abpuensa, U. I'. Octpoymos, E. E. OctpoymoBsa).

400 c.

6. XUMHYECKHI HKCTIEPUMEHT B 1TKoJie. ba3oBbiit ypoBeHb. 10 kimacc (aBTOpPHI:

0.
C. l'abpuensn, JI. I1. Batnuna). 208 c.

7. Terpaap g OLIEHKM KadyecTBAa 3HAHUW MO XUMHUU. ba3oBbiil ypoBeHb. 10
KJIacc

(aBTopsl: O. C. I'abpuensin, A. B. Kynmosa). 112c.

8. Xumus. ba3zoBsiil ypoBeHns. 10 kiacc. JnekTpoHHas popma yueOHUKA.

https://rosuchebnik.ru/metodicheskajapomosch/materialy/predmethimiya_type

-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

NHTEPHET

bubnuoreka [{OK https://m.edsoo.ru
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