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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XMMUHU Ha ypOBHE CpeAHEro o0IIero oopasoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
®enepanyny», TpeOOBaHUM K pe3ysibTaTaM 0CBOEHMs (hesiepaibHOM 00pa3oBaTeIbHON
nporpammel cpeanero oomero oopazoanus (POIT COO), npencranennbix B GenepanbHOM
rocyJapcTBEHHOM oOpa3zoBarenbHoM cranaapre COO, ¢ yuérom KoHuenuuu npenoiaBaHus
y4aeOHOTro npeamera « XuMHus» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoir Deneparum,
peanu3yonux OCHOBHbIE 00pa3oBaTebHbIe IPOrPaMMbl, 1 OCHOBHBIX MOJIOXKeHUH «CTpaTeruu
pasButus Bocnutanus B Poccuiickoit ®denepanuu Ha nepuon a0 2025 roga» (Pacnopsokenue
ITpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0I0B K pa3pabOTKe MPOrpaMMBbl IO XUMUH, K OTIPEACITICHNI0 00IIen
cTpaTeruy o0yueHHsl, BOCIIUTAHHs U Pa3BUTHUS 00YUarOIUXCs CpeACTBaMU y4eOHOro IpeaMera
«Xumus» s 10—11 kitaccoB Ha 6a30BOM ypPOBHE COCTABUIIM KOHIIETITYaIbHBIE MOJIO0KEHHUS
OI'OC COO o B3auM000yCIOBICHHOCTH LIeNeH, coslepKaHus, Pe3yIbTaTOB 00yUeHHs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHME, IOJIy4aeMoO€ BBIIYCKHUKaMU  00I11e00pa3oBaTebHOM
OpraHM3alMM, SBISETCS HEOThEMJIEMOW 4YacTbio MX  00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpIIAIOIIMM 3TallOM peain3allii Ha COOTBETCTBYIOIEM €My 0a30BOM ypOBHE KJIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHOM cHucTeMe XMMHMYECKOro oO0Opa3oBaHMs. DTH LEHHOCTU
KacaloTcsl TIO3HAHUs 3aKOHOB INPHPOJIbI, (POPMUPOBAHHUS MHUPOBO33PEHUS M OOLIEH KyJIbTYypbl
YelloBeKa, a TakKe DKOJOTMYEeCKM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercst xumuueckoe o0Opa3oBaHue 0OydaIOLIMXCsl HA YPOBHE CPEAHEro
o01miero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMmera «XUMHsS», COAepKAHWE M TOCTPOCHUE
KOTOPOTO ONpeAeseHbl B IMpOorpaMMme MO XMMHUHU € Y4YETOM CHelU(UKH HAyKHM XUMHH, €&
3HAYEeHMsI B MIO3HAHUU MPUPOJBI U B MaTEpUAIbHOMN KU3HU OOIIECTBA, a TAaKXkKe ¢ y4ETOM OOIIMX
LeJIel U NPUHIMIIOB, XapaKTepU3YIOUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIIero
obpazoBanust B Poccuiickoit ®enepannu.

XUMUS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUMBUJIN3AIMH, B CO3JJaHUM HOBOM 0a3bl MarepHalibHOM KyJabTypbl. OHa BHOCHT CBOH BKJIaJ B
(dbopMHpOBaHUE PAlIMOHATILHOIO HAYYHOT'O MBILIUIEHUS, B CO3JJaHHUE 1IEJIOCTHOTO MpEeACTaBIECHUS
00 OKpYXaroIeM MUpPE KaKk O €IWHCTBE MPUPOIBI M YeJI0BEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE IIOHMMaHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBS3U
MEXJ1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOAEHUCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YacTbl0 MHPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO TpyJda U
KHM3HM KakJoro wieHa oOuiectBa. CoBpeMeHHas XMMHUs KaK HayKa cO3MiaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HAaIpaBji€Ha Ha pellleHue I100aJIbHbIX MpoOJeM YCTOWYMBOrO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HSHEPreTHYecKOi, NUIIEeBOM, 3KOJOrMYecKOd Oe30MacHOCTH H
OXpPAaHbI 370POBbSL.

B coorBercTBUM ¢ OOIMMM LENIMH W NPUHLUIAMU CpelHero ooOuiero obpa3zoBaHUs
conepskanue npeaMera «Xumus» (10-11 knaccol, 6a30BbIl YPOBEHb U3yU€HUS) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOJIrOTOBKY OOYYaIOLIMXCs, HEOOXOIUMYIO UM JUIs
BbIPaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIELIHOTO BKIIIOYEHHUS B JKM3Hb COIIMYyMa,
NIPOOJDKEHNs 00pa30BaHus B pa3IMYHbBIX 001ACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeamera «XUMHsS» SIBISIIOTCST 0a30oBble Kypcbl — «OpraHuueckas
xuMus» 1 «O011ast 1 HeopraHuyeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEpP KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOI HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHMYECKOW XUMHH (C BKITFOUEHUEM
3HaHUW U3 O0IIeH XUMHUHM) U OopraHndeckor xumuu. opmupoBaHHe JAHHOW CHCTEMBI 3HAHUUN
IpU W3Y4YEHUH HpeaMeTa 00ecleyrMBaeT BO3MOXHOCTb PACCMOTPEHUS BCEr0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CtpykTypa coaepxanus KypcoB — «Opranuueckast Xxumusi» 1 «OO0I1as 1 HeopraHuuecKas
XUMUSD) c(HhOpMUpOBaHA B MPOTpaMMe IO XUMHH Ha OCHOBE CHCTEMHOTO TMOJX0/Aa K W3YYCHHUIO
yueOHOro Matepuana M oOOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUN Ha
OTIpENIeNIEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOH XWMHUH BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS] OPraHMYECKUX COCJUHEHUH, a
TaKKEe Ha YPOBHE CTEPEOXMMHUYECKHUX U OJCKTPOHHBIX TMPEICTABICHUH O CTPOCHHU
BeriecTB. CBeieHUs 00 M3y4aeMbIX B Kypce BEIECTBAX JAl0TCS B Pa3BUTUHU — OT YTIIIEBOAOPOIOB
710 CIIOKHBIX OWOJIOTHYECKH aKTHUBHBIX COCIMHEHMH. B Kypce opraHMYecKold XMMHHU TOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS IEpBOHAYAIbHbIC
MPEICTAaBICHNS O XUMHUYECKOHW CBS3H, KIACCH(PUKAIIMOHHBIX NPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOH peaKIvu.

[Ton HOBBIM yTIIOM 3peHHs B mpenMeTe «XHMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO oOOIIEro o00pa3oBaHMs TEOPETHUYECKUH MaTepuan u
(aKTOJOTHYECKHE CBEJCHHS O BEIIECTBAX W XMMHUYECKOHW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mmas 1 HeopraHudeckas XUMUs OO0YYarOIIUMCS MPEIOCTaBIIETCS BOZMOKHOCTh OCO3HATh
3HAYCHHE TIEPUOMUYECKOTO 3aKOHA C OOMIETEOPETHUECKUX W METOJOJIOTUYCCKUAX TTO3UITHH,
riny0xke TMOHATh MCTOPUYECKOEe M3MEHEHHEe (YHKIMHA 3TOro 3akoHa — OT oboOmiaromeit 10
OOBSCHSIONICH ¥ TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O Ba)KHEHMIIMX BEIIECTBaX, X COCTaBE, CTPOSHHH, CBOMCTBAX M
MIPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEaKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX TPOTEKaHUS
nononHsercss B Kypcax 10 m 11 KknaccoB sleMEHTaMU  COJEpKaHMS, HMEIOIIMMU
KYJIbTYPOJIOTHUECKUI H TPHUKIAJHOW XapakTep. DTH 3HAaHUS CIIOCOOCTBYIOT TTOHHMMAaHHUIO
B3aMMOCBSI3M XHMHHM C JPYTMMH HayKaMH, pacKpbIBalOT €€ pojib B IIO3HABATEIBHOM H
MPAaKTUYECKON JIEATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAKEHHS K TPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHM M MPAKTUUYECKUX MPUIOKEHUH XMMUHU, TIOMOTAIOT BBIITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XMMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO M NPUMEHSTh €€ JUIs MOMOJHEHUS 3HAHUM, pelIeHus
WHTEJUICKTYaJbHBIX M JKCIIEPUMEHTAJIBHBIX HMCCIIEOBATENBCKAX 331a4. B menoM conepxanue
yueOHOro npeamera « XUMHsS» JaHHOTO YPOBHS M3yUYCHHs OPHEHTHUPOBAHO Ha (POpPMUPOBAHHE Y
00y4aroImuXxcss MUPOBO33PEHUYECKON OCHOBBI JIJISI MOHUMaHUs (GriocopCcKux HIeH, TaKux Kak:
MaTepHalbHOE eIMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTAaBOM M CTPOCHHEM, TIO3HABAEMOCTh IMPUPOJIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pELICHUs NPOTUBOPEUMH MEXIy HOBBIMH (paKTaMH M TEOPETHUECKUMH MPENOChIIKaAMH,
OCO3HAaHUE POJIM XUMHUH B PEUICHUM HKOJIOTMYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPIreTUUECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUH U MAaTEpUAIOB.

B mmane pemeHus 3amad  BOCTHMTAHUS, pPAa3BUTHS M COMUATU3AIMH  O0yYaIOMIMXCS
NPUHATBIE TPOrpPaMMON MO XHUMHUHM IMOAXOAbl K ONPEACICHHUIO COJIEPKAHHUA U TOCTPOCHUS
npeaMeTa TpeayCcMaTpuBaroT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBHN, MMEIOIINX
6a30Bo€ 3HaYCHME JUI Pa3IMYHBIX BUJOB JICATEIBHOCTH: PEIICHUs Mpo0ieM, MOUCKa, aHaTu3a U
o0pa®oTku HHOpPMAIMK, HEOOXOAUMBIX JUIsI TMPUOOPETEHUs OMbITa MPAKTHYECKOH U
UCCIIEI0BATEIBCKON JIeSITeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IMO3HAHUU XUMUH.

B mpakTuke npenogaBaHus XMMHAW Kak Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TMPU  ONPEACICHUU  COJep)KaTeIbHON
XapaKTePUCTUKH TIeNiell W3ydYeHHs] TpeaMeTa HarpaBlICHHEM TEepBOCTENICHHON 3HAYMMOCTH
TPaIUIMOHHO Tpu3HaéTcs (HOpMUPOBAHHE OCHOB XHMHYECKOM HayKM Kak oOOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYCCKON MEATEIHHOCTH YeJIOBeKa W KaK OIHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. C METOIMYECKON TOYKHM 3peHUs TaKOH TOAXOX K
OTIPEICIICHUIO TIeTIeH N3yYeHUs TIPeIMEeTa SBIISICTCS BIIOJTHE OMPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHMs TJIaBHBIMH IIENSIMH H3y4YeHMs NpeaMeTa «XUMUs» Ha
6a3oBom ypoBHe (10 —11 xJ1.) sSBIsSIFOTCS:

e (opMupoBaHME CHUCTEMbl XHMHYECKHX 3HAHMH KaK BakKHEHIIEH COCTaBIIAIOLICH
€CTeCTBEHHO-HAyYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOIl JIeXKaT KITIOYEBHIC TOHSITHSA,



(yHIaMeHTaJbHbIE 3aKOHbI M TEOPUM XUMHHM, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHPOBO33PEHUECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (dopMupoBaHHE W pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHHS BEIIECTB U
XMMUYECKUX pPeaKil, HEeOOXOIUMBIX JUIsl MPUOOPETEHUS] YMEHHI OpUEHTHPOBATHCS B
MUpE BEIIECTB M XUMHUUECKUX SIBICHUH, IMEIONINX MECTO B TIPUPOJIC, B MPAKTHUECKON H
MIOBCETHEBHOM JKU3HU;

e Dpa3BUTHE YMCHHH U CIOCOOOB [EATEIHHOCTH, CBS3aHHBIX C HAOJIOJCHUEM W
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHUEM IMpaBUI OE€30MacHOro
oOparieHus ¢ BEIeCTBAMHU.

Hapsny ¢ aTuM, cojepikarenbHas XapaKTepUCTHKaA LIeJel M 3ajau W3ydeHUs IpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MTPHOPUTETAMHU
B cHucTeMe cpenHero oomiero oOpasoBanus. CerogHss B MpPENOJAaBaHUM XUMHUU B OoJbIIeit
CTETIeHH OTHAETCsA TPEANOYTECHHE NPAKTUYECKOH KOMIIOHEHTE COJepXKaHus OOydeHHs,
OPHECHTUPOBAaHHOM Ha TMOATOTOBKY BBIIIYCKHHKAa 00IIe00pa3oBaTeilbHON  OpraHu3alui,
BIIAJICIONIETO HE HAOOPOM 3HAHWH, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TOJIyYeHHs 3HAHUN U MPUMEHEHUS MX B PEaJTbHOM >KU3HU JJIsl peIIeHUs
MPAaKTUYECKHUX 3a/1a4.

B cBs3u ¢ 5TUM 1npu H3ydeHHMH npeaMera «XUMHUs» JIOMHUHHMpYIOILee 3HAYCHHE
nproOpeTaloT TaKKe NN U 3a/1a9H, KakK:

ananTauuss  OOydaromMXcst K  YCJIOBHUSM  JMHAMHUYHO  pA3BUBAIOLICTOCS  MHUPA,
(dbopMHpOBaHHE WHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K C€aM0OOpa30BaHUIO,
COTPY/ZHUYECTBY, CAMOCTOSITEIbHOMY TMPHHATUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMH U MX TIPUMCHECHUEM;

¢dopmupoBaHue y OOydalOMIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHH),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE JIJISI PA3INYHBIX BUJIOB JEATEIHLHOCTH: PEIICHHUS TPOOIeM,
MIOWCKa, aHanm3a U 00paboTku HMH(POpPMALUM, HEOOXOOUMBIX JUIsi TPUOOPETEHHs OIbITa
JEeSTEeBHOCTH, KOTOpasi 3aHUMaeT BaKHOE MECTO B TIO3HAHWHM XMMHH, a TaKXKe IS OIEHKH C
MO3HIIMI HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLIECCOB
Ha OpTaHM3M YelI0OBeKa W MPUPOAHYIO CPEIY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
00yYaroImuXcsi: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOPETaTh HOBHIE 3HAHUS 10 XHUMHHA B
COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTSAMU, UCIIOJIB30BAaTh COBPEMEHHBIE HH()OPMAIIIOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA M aHAIN3a YIeOHOH M HAYYIHO-TTOMYJIIPHON MH(POPMAIIUH XUMUIECKOTO
COJIep KaHUS;

dbopMupOBaHKE U pa3BUTHE Y 00YUYAIOMINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MTPH TUTAHUPOBAHHUU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcst yOeXIEHHOCTH B TYMAaHHCTHUYECKOW HAarpaBlIEHHOCTH
XHAMUW, €€ BaXHOH PpOJIM B  pEIICHWH TJIOOAIBHBIX  MPOOJIEeM  palMOHAIHLHOTO
NPUPOONOIb30BAHUS, MOIMOJHEHNUS SHEPreTUYECKUX PECYpCOB U COXPAaHEHHS TPHPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOTUMOCTH OEpPEeKHOTO OTHOUICHHUS K TPHPOJIE U CBOEMY
3JI0POBBIO, A TAK)Ke MPUOOPETEHHs OMbITA MCIIOIb30BaHUS MOJyUYCHHBIX 3HAHUH JUIsl IPUHATUS
TPaMOTHBIX PEIICHHUI B CUTYAIHSX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSIMHU.

B ydyeGHOM miaHe cpenHero obuiero oOpazoBaHMs NpeaAMeT «XUMHA» 0a30BOTO ypOBHS
BXOJIMT B COCTaB MPEIMETHOI 00sacTn «EcTecTBeHHO-HAYYHBIE ITPEIMETEI.

OO1miee 4nciIO 4acoB, OTBEAEHHBIX JUISI U3YyUEHHMs] XMMHUHU, Ha 0a30BOM yYpOBHE CpPEIHEro
obmiero obpazoBanusi, coctaBisier 68 yacoB: B 10 kiacce — 34 yaca (1 wyac B Heznemo), B 11
kiacce — 34 vaca (1 yac B Hezieo).



COJAEP)KAHUE OBYYEHUA
10 KIIACC

OPIAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH

IIpenmer opraHudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B IIOJIyYEHUHU HOBBIX BEILECTB U MaTepuasioB. TeopHsi CTPOECHUSI OPraHUYECKUX COCAUHEHUN A.
M. bytnepoBa, €€ ocHOBHble moJoKeHHUs. CTpyKTypHbIe  (OPMYJIbl  OpPraHMYECKUX
BeulecTB. ['omMonorus, wusoMmepus. XUMHUYECKasi CBsSI3b B OPraHMYECKHX COEIMHEHUSAX —
OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuukanuy opraHudeckux BemecTs. HoMeHkarypa opranudeckux
COeMHEHUH (cucTeMaTuyeckas) M TpPUBHAJIbHBIE Ha3BaHMA BAKHEHIINMX IIpeJCTaBUTENICH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEPUMEHTAIBHBIE METOJbl M3YYCHHs BEIIECTB U WX NPEBPAICHUN: O3HAKOMIICHUE C
oOpa3liaMu OpraHMYecKMX BEIIECTB M MaTepHajaMHd Ha WX OCHOBE, MOJCIMPOBAHHE MOJEKYJI
OpPraHMYECKUX BEIECTB, HAOIIOJEHHWE U ONMCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAILICHUIO OPTaHUYECKUX BEIECTB MPH HAarpeBaHuH (TUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKMI psa. MeTtaH W 3TaH — mpocTeiiune
IPEJCTaBUTENIN QJIKAHOB: (U3UUYECKHE U XUMHUECKHE CBOMCTBA (peakLuu 3aMeIleHHs U
TOpPEHMS), HAX0KJIEHUE B IPUPOJIE, MOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsIl. DTWIEH U NMPONMIIEH — INPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHE M XHWMHUYECKUE CBOMCTBA (peakuuu TUAPUPOBAHHMSA,
raJJOr€HUPOBAHUS, TUIPATALUK, OKUCICHHS U TIOJIMMEPHU3alliN), IOJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u merunOyraguen-1,3: crpoeHue, BakHEHIINE XUMHYECKHE
CBOMCTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psii. ALIETWICH —
IPOCTENIINN MPEeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XUMUYECKUE CBOICTBA
(peakuuu ruIpUpOBaHUs, FaJIOr€HUPOBAHUS, TUAPATALIMH, TOPEHHS), [T0JIyY€HUE U IPUMEHEHHE.

Apensl. benzon: cocras, crpoeHue, (U3MYECKUE M XHUMHYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSl U HUTPOBAHHUSA), IOIY4YEHHE U TNPUMEHEHME. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuueckue ceolUcmea (Peakyuu ean02eHUposanus U HUMpOBanus), noaydeHue u
npumenenue. TOKCUYHOCTh ~ apeHOB. [ 'eHeTHUecKass  CBA3b  MEXIY  YIJIEBOJOPOJAMH,
IIPUHAUIEKAIMMHY K Pa3JIUYHBIM KJIaCCaM.

[TpupoaHble HWCTOYHHUKM YTIIeBOAOPONOB. [Ipupoaublii ra3 u momyTHBIE HE(TAHBIC
ra3sl. Hepte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM He(TU: IEperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHiT), uposu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U IpOgyKThl €ro NepepadoTKu.

OKCIIEPUMEHTAIBHBIE METO/Ibl M3YUYEHMsI BEIIECTB U WX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3lamu ImjaacTMacc, KayuyyKkoB U pe3uHsl, Kojulekuuu «HedTs» u «Yroas», MoaearpoBaHue
MOJICKYJl ~YTJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX, IPOBEICHHE MPAKTUICCKONH PAOOTHI:
IIOJIy4YEHHUE ITUIICHA U N3YYEHHE €r0 CBOMCTB.

Pacuéruble 3anauu.

Bbluuciienust 1Mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY
OJTHOT'O M3 UCXOJHBIX BELIECTB WIN IPOJLYKTOB PEAKLIUN).

Kucaopoaconep:xamue oprannyeckue coeiMHeHNs

[IpenenpHble OJHOATOMHBIE CHHUPTHL. METaHOI M ITAHON: CTPOCHUE, (QU3MUECKUE WU
XMMHUYECKHUE CBOMCTBA (PEAKLUM C AKTUBHBIMH METaJlJIaMH, I'aJJOT€HOBOJOPOJaMH, I'OPEHHE),
IIpUMEHEHNe. BonopoaHble CBsI3U MEXAYy MOJIEKYJaMHU CIUPTOB. J[elicTBHE METaHOJIa U 3TaHOJIA
Ha OpPTraHu3M YeJIOBEKa.




MHoOroaTroMHbIe CIHUPTHL. DTUICHIJIMKOIL W TIOUIEPUH: CTPOCHHUE, (Qu3mueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METaNIaMH, KAYSCTBEHHAs PEaKIIHs Ha
MHOTOAaTOMHBIE CHHUPTHI). JlelicTBe Ha OpraHu3M 4yenoBeka. [[pumeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@DeHon: CTpPOCHHE MOJEKYJNbl, (U3NYECKUE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaerunpl ¥ kemownsl. DOpMaNBIETU, alleTANBICTHI: CTpoeHHe, (Qusnueckue u
XUMUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBJICHHS, KAaueCTBEHHBIC PEaKIIHH),
MOJIyYeHUE U IPUMEHEHHE.

OHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsS M YKCYCHAasi KHUCJIOTHI:
CTpoeHue, (pr3ndecKre u XUMUIECKHE CBOMCTBA (CBOICTBA, O0IIKE /IS KJ1acca KHCIOT, PEaKIus
sTepuduKamK), TOdydeHHe u TnpuMeHeHue. CTeapuHOBass M OJEWHOBAs KHUCJIOTHI Kak
MPEJICTABUTENIN BBICIINX KapOOHOBBIX KUCJIOT. Mbllla KaK COJU BBICHIMNX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

Crnoxubele d¢GUpBl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ MIPOIN3  CIOXKHBIX
a¢upos. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. buomornueckast poib >KHPOB.

VYrneBojbl: cocTaB, Kiaccu(puKaius yriieBoJaoB (MOHO-, M- U MONHcaxapuisl). [ mroko3a —
MPOCTEUIINNA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (U3UIECKHE W XUMHUYCCKHE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcuaom wmeau(ll), okucieHne aMMHayHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBieHHMe, OpOKEHHE TIIOKO3bl), HAXO0XJACHHWE B MPHUPOJIE,
MpUMeHeHue, ouonorunueckas poib. DotocunTe3. OpyKTo3a KaK U30MEP TITFOKO3BI.

Kpaxman wu wmemmono3a Kkak mHOpupoaHble nonauMmepbl. CTpoeHue Kpaxmaia U
1eJUTI0103bl. PU3HUECKUE U XUMUUECKHE CBOIMCTBA Kpaxmaia (THAPOIN3, KAaueCTBEHHAS peaKus
C MOJIOM).

OKCIEpUMEHTAIbHbIC METOJIbl M3YYEHHs BEIIECTB M WX MPEBPALICHUN: MPOBEACHHUE,
HaOIOZICHUE ¥ ONHMCAaHWE JCMOHCTPAIMOHHBIX OTBITOB: TOPEHHWE CIUPTOB, KA4ECTBEHHBIC
pEeaKkiuu OJHOATOMHBIX CHHPTOB (OKUCIeHHe dTaHona okcuaoMm wmenu(ll)), MHOroaTOMHBIX
cupToB (B3aumojeiicTBue rhuiepuHa ¢ ruapokcunom menu(ll)), ampaernmoB (okucieHue
aMMHauYHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcumom Meau(Il), B3ammoneiicTBue
Kpaxmajga C HWOJOM), TPOBEIACHUE MPAKTUYECKOW padOTHI: CBOWMCTBA pPAcTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnebie 3anaum.

Breruncnenuss mo ypaBHEHHMIO XHMHUYECKOW peaknuu (Maccel, 00BEMa, KOJIMYECTBA
HCXOJHOIO BEIIeCTBA WJIM NPOAYKTa pPEaKlMHd IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcoaeprKkanife OpraHu4eckie CoeIMHEHNS.

AMUHOKHUCIIOTHI KaK aMpOTepHbIe OpraHnyecKre coequHeHus. Ou3nueckue 1 XUMUYECKUE
CBOMCTBA AMUHOKHCIIOT (Ha npumepe rivuuHa). bruonornueckoe 3HAYCHHE
amuHoKuciot. [lentuepr.

benku kak mpupoaHBIE BBICOKOMOJICKYJISIpHBIC coeAuHeHus. [lepBuyHas, BTOpUYHAs |
TpeTUYHasi CTPYKTypa OelKoB. XMMUYECKHE CBOMCTBa OENKOB: TUIPOIH3, JICHATYpAaIUs,
KaueCTBEHHbIE PEAKIIMH Ha OCJIKHU.

OKCIIEPUMEHTAIBHBIC METOJIbI M3YYCHHS BEIIECTB M WX NPEBPAIICHUN: HAONIOJICHUE H
OMHCAaHWE JIEMOHCTPAIMOHHBIX ONBITOB: JIEHATypalus OCJIKOB TpHU HarpeBaHWHU, IIBETHHIC
peaxiuu 6eIKOoB.

BbicokoMosiekyJIsipHbIe COeTMHEHUS

OCHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTElEeHb IOJIMMEpPHU3alUuu, CpeaHss MoJyeKysspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TTOJIMMEPU3ALINS U TTOJTUKOHCHCAIHSI.

OKCIEPUMEHTAIBHBIC METO/bl M3YUYCHUS BEIIECTB W WX TMPEBPAIEHUN: O3HAKOMIICHHUE C
oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIIOKOH, MJIACTMACC, KaydyKOB.

MeXnpeIMETHBIE CBS3U.




Peanuzanus MexXnpeaIMeTHbIX CBs3el MPU U3YyYEHUU opraHumdeckod xumuu B 10 kiacce
OCYIIECTBJISIETCSl 4Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHITHHA, Tak W
MOHSATUH, SBISIOMIUXCSA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SBJICHHWE, HAay4dHbI (akT, rumoresa, 3aKoH,
TEOpHs, aHalW3, CHUHTE3, KIacCupUKalus, TM[EePUOJUIHOCTh, HAOIIOJEHUE, W3MEpPEeHHE,
9KCIIEPUMEHT, MOJECIINPOBAHUE.

duzuka: Matepusi, SHEPIusi, Macca, aToM, EKTPOH, MOJIEKya, IHEPreTUIECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEHIeCTBA, (PU3MUECKUE BEIMYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: wnerka, opranusMm, Ouocdepa, oOMEH BemIeCTB B OpraHm3Mme, (POTOCHHTE3,
OMOJIOTHYECKU aKTUBHBIE BelIecTBa (OCNKU, YTIEBOIBI, KHUPHI, (PepMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HbIE HCKOMIAEMbIE, TOTIIUBO, PECYPCHI.

TexHonmorus: NuileBble TPOYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOILIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MpernapaThl, MaTepHUalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMHUUECKUH aneMeHT. AtoM. Snpo aToma, M30TOMBI. DJIEKTPOHHAs
o0oJsiouKa. DHEPreTUYecKue  ypoOBHHU, MOAYpPOBHU. ATOMHBIE  opbOurtamu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pAaCIpe/eNieHHs] 3JEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(PUTYpaLHs aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonmnueckas cucrema xumuueckux diemeHToB J[. .
MenpeneeBa. CBsi3p  mepHOAMYECKOr0 3akoHa U Ilepmonnueckold CHCTEMBI XHMHYECKHX
anemeHToB JI. M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM TTPOCTHIX M CIIOKHBIX BEIICCTB
0 Tpynnam U nepuogam. 3HauYe€HUE MEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XMMUYECKass CBS3b. BUABI XUMHUYECKOW CBsI3M  (KOBaJeHTHas
HEMNoJIsIipHasl M TOJSpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOU
XUMHAYECKOU CBSI3U (oOMeHHBII u JIOHOPHO-AKIENTOPHBIN). Bomoponnas
CBA3b. BaneHTHOCTb. DNEeKTpoOTpULIaTeIbHOCTh. CTeNeHb  OKHUCIeHUs. IOHBI:  KaTHOHBI U
AQHHOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIIBI KPUCTAUIMYECKUX pPEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTne 0 nucnepcHbIX cucreMax. VICTHHHBIE W KOJUIOMAHBIE pacTBOPBL. MaccoBas J10JIs
BEILECTBA B paCTBOPE.

Knaccudukanuss ~ HeopraHmdeckux  coeauHeHuid. HoMeHknaTypa  HEOpraHMYECKHUX
BellecTB. ['eHeTHUecKass CBSI3b HEOPraHMYECKUX BEIIECTB, MNPUHAICKAINMUX K Pa3IudHbIM
KJIaCCaM.

Xumunyeckas peakiusi. Kinaccudukamnuss XUMHUYECKUX pPEaKIMii B HEOPTaHHMYECKOH U
OpraHUYeCKON XMMHH. 3aKOH COXPAaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPALICHUS
SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh  peakuuu, €€ 3aBUCUMOCTh OT  pa3nu4HbIX  (pakTopoB. OOpaTuMble
peakuuu. XuMuueckoe paBHoBecHe. DaKTOPbl, BIUSAIOINIME HAa COCTOSHHE XUMHUYECKOIO
paBHoBecus. [IpuHnun Jle larense.

DnexTponuTuyeckas aucconuanus. CuabHble W cliadble 3IeKTponuThl. Cpela BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAs, HEUTpaJIbHAs, IIEJTOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIC PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METO/bl M3YYECHHS BEIIECTB W WX MPEBPAICHUN: JEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MozeIen KPUCTAJUIMYECKUX PELIETOK, Ha0JI0IeHue



Y OMHCaHWE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3ioXKeHHe MEPOKCHIAa BOJOPOIa B
MPUCYTCTBUM  KaTaau3aTopa, OMNPEACICHUE Cpelbl pPACTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEPCATHHOTO MHIUKATOPA, PEAKIIMH MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKOH pabOThI
«Bnustaue pa3zuaHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHbie 3a/1a4u.

PacuéTtel o ypaBHEHHUSIM XHMHYECKUX PEAKIIMNA, B TOM YHCJIE TEPMOXUMUUYECKHUE PACUETHI,
Pacy€ThI C UCIOJIB30BAHUEM MOHATHS «MACCOBas JI0JIS BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenue Hemeramios B [leproaudyeckoil cucteMe XMUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa m OCOOCHHOCTH CTpOeHHs aToMoOB. (DU3MYECKHE CBOMCTBA HEMETAJIOB.
AnnoTponus HeMeTauIoB (Ha mpuMepe KucIopoa, cepsl, pocdhopa u yrieposa).

XWMHUYECKHE CBOMCTBA BaXKHEUIUX HEMETAUIOB (TallOTEHOB, cephl, azora, (docdopa,
yIiepoJia U KPEMHHUS) U UX COCIMHEHUM (OKCHI0B, KUCIOPOICOACPKALIUX KUCIOT, BOJAOPOIHBIX
COETUHEHH).

[IpumMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COECIMHEHUH.

Mertamnsl. 1lonoxenne metamioB B [leproandeckoil cucreMe XUMUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTamioB. OOmue
¢uznyeckue cpoiicTBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUN Psf HANpsSKEHHM
METaJUIOB.

XWMHYECKHE CBOMCTBA BAXXHEHIIMX METAUIOB (HATpUM, Kamuid, KaJbIlMH, MAarHWi,
ATFOMHUHHUM, IUHK, XPOM, KEJIe30, MEJIb) U UX COCTUHECHHI.

OO6mmme crmocoOp! osTydeHus: MeTauioB. [I[pumeHnenrne MeTamuioB B OBITY U TEXHUKE.

OKCIEpPUMEHTAIbHBIC METOJIbl M3YYEHHs BEIIECTB W MX NPEBPALICHUW: H3Y4YEHUE
KOJUTEKIIMM «MeTayutbl M CIUTaBbD», OOpPAa3IOB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTATBHBIX
3aJa4, HaONIOJIGHWE W  ONUCAaHUE JIEMOHCTPAIMOHHBIX M JTAaOOPAaTOPHBIX  OMBITOB
(B3aMMOJIEHCTBUE THUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHCIIOT M IIEIOYeH, KadyeCTBEHHBIC
peaKiuu Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3a1aym.

Pacuétel maccel BemecTBa WiM 00BEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKIMHM BEIICCTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOIyKTOB PEaKLUU, €CJIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHs ¥ )KU3Hb

Ponb xumuu B oOecrieueHUM SKOIOTHUECKOM, YHEPreTHUECKON U MHUIIEeBON 0e30MacHOCTH,
pa3BUTHUU MeIUIUHEL [loHSITHE O Hay4YHBIX METOAAaX TO3HAHUS BEHICCTB U XUMHUYECKHUX
peaKuuid.

[IpeacraBnenuss 00 oOOMMX HAYYHBIX NPHUHIMMNAX MPOMBIILICHHOTO IMOJTYYeHUS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEPUATIOB: BAXKHEHIIME CTPOUTEIBHBIC MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl A SJICKTPOHMKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC YA0OPCHHUS.

XuMHUS M 30pOBbE YENOBEKA: IMpaBUJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENnaparos,
IpaBuia 06e30macHOTO WCTIOJIb30BaHUS MpenaparoB OBITOBOI XUMUHU
B [NOBCETHEBHOM KU3HH.

MeXnpeIMETHBIE CBS3U.

Peanuzamus MeXnpeaMETHBIX CBSI3€H MpU U3y4eHUU OOIIeH M HeOpraHMYeCKOW XMMHH B
11 kmacce OCyIIECTBIISICTCS Yepe3 MCIOIh30BaHNWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK M MOHATHUM, SBISIFOUIUXCS CUCTEMHBIMH JJI1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO
IMKIIA.

OO01Ire ecTecTBEeHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (DAaKT, THIIOTE3a, 3aKOH, TEOPHUSI, aHAIIN3,
CUHTE3, KiacCUuUKaIus, TIEepUOANIYHOCTh, HAOIIOIEHNEe, SKCIEPUMEHT, MOJCIUPOBAHNUE,
U3MEPEHUE, SIBJICHUE.




@dusuka: Marepusi, dHEpPrus, Macca, aToM, AJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HM30TOII,
pPaZMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKUH YpPOBEHb, BEIECTBO, TEJIO, 0OBEM, arperaTHoe
COCTOSIHHE BEIECTBA, (PU3NUECKUE BEIIMUUHBI U €IUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorust: kierka, opraHusM, s3Kocuctema, Ouochepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HbIE HCKOMIAEMbI€, TOTNIUBO, PECYPCHI.

TexHosorus: XuMu4eckasi IPOMBIIUIEHHOCTb, METAJIITYpPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuraiosB, CEITbCKOXO03SMCTBEHHOE MMpOn3BOACTBO, numieBas MMPOMBIIIJICHHOCTD,
(bapMaLleBTI/IquKaﬂ IMPOMBIIIIICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKUX npenaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraios, DJICKTPOHHAasA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOT'HH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 10 XUMUWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYJarOITUMUCS
nporpaMM  cpeiHero  oOmiero  oOpa3oBaHus — (JIMYHOCTHBIM, — METampeAMETHBIM U
npeaMeTHbIM). HayuHo-MeToquueckoil OCHOBOM Ui pa3paboTKU IIaHUPYEMBIX pe3yIbTaToOB
OCBOCHHS MPOrpaMM CpeIHEro oO0IIero oOpa30BaHUs SBIAETCS CHCTEMHO-/EATEbHOCTHBIN
MOJIXO/I.

B cooTBETCTBHM € CHCTEMHO-IEATEIIBHOCTHBIM IOAXOJOM B CTPYKTYyp€ JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TNpeameTa «XHUMHsS» Ha YPOBHE CpeIHEro oomero oOpa3oBaHus
BBIJIEJIEHBI CIIETYIOIINE COCTABIISAIOIINE!

OCO3HAHUE OOYYAIOIIMMHCS POCCUUCKOM TPaKIaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIIEHHUIO;

HaJIMYUe MOTUBALUU K 00Yy4EHHIO;

IIeJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJECHUH JIMYHOCTH HA OCHOBE KIHOYEBBIX
LIEHHOCTEH U UCTOPUUYECKUX TPAAULINNA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOLIUXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TPUCYIIMMHU IIEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3oBaHuS;

HaJIMYUE TPABOCO3HAHMS HKOJIOTMUYECKON KyJIbTYypbl U CHOCOOHOCTH CTaBUTh L€ U
CTPOUTH KU3HEHHbIE TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHS mpeaMeTa «XHUMHsD» JIOCTUTalOTCS B €IUHCTBE
yueOHOM W BOCIUTATEIbHON JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH U HUJACalaMUd  POCCUHCKOTO
IpaXJaHCKOro OOIIecTBa, NPUHATHIME B OOIIECTBE HOPMaMU UM TPAaBMWJIAMHU TOBEJICHMS,
CHOCOOCTBYIOUIMMH IPOLIECCAaM CaMOIO3HAHMSI, CAMOPAa3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHMS
JMYHOCTH 00YYaOLINXCS.

JIn4HOCTHBIE pe3ysbTaThl OCBOEHUS MpeaMeTa «XUMHs» OTpaxaroT c(HOpMHUPOBAHHOCTH
OINbITa TO3HABATEIILHOM M MPAKTUYECKOH JEATENbHOCTH OOydalomMXcsl MO pealu3aluu
MIPUHSTHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMA:

OCO3HaHUSI 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEJICTaBICHUS O COLMAJIbHBIX HOpPMax W MpaBWJIaX MEXKJIUYHOCTHBIX OTHOILIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH /EATEIbHOCTH MPHU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENIBHBIX 33124, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX
NIPY aHAJIM3€ PA3IMYHBIX BUJOB YUE€OHOI e TETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS



IIEHHOCTHOTO OTHOIICHUS K MCTOPHMYECKOMY M HAy4YHOMY HACIEAUI0 OTEYECTBEHHOU
XUMHH,

YBaKEHHMs K IPOLECCY TBOpPUYECTBA B O0JACTH TEOPUH M MPAKTUYECKOIO MPUMEHEHUS
XMMHUH, OCO3HAHUSI TOTO, YTO JOCTIDKEHHS HAyKH €CTh PEe3yJIbTaT JUTMTEIBHBIX HAOJOICHHH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB,;

WHTEpeca ¥ IMIO3HABATEIBHBIX MOTHBOB B TIIOJIyY€HHH U TIOCIEAYIONIEM aHaIH3e
MH(POPMALIUHU O TIEPEIOBBIX TOCTHIKEHUSIX COBPEMEHHOMN OTEUECTBEHHONW XHUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TOBEICHHUS;

CIOCOOHOCTH ~ OICHWBATh CUTYaIlMH, CBS3aHHBIE C XUMHUYCCKUMH  SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIGHMBATh CBOE IOBEJIEHHE W TOCTYNKH CBOMX TOBApUINEH C TMO3UIMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIEICTBUIA ATHX TTOCTYITKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTeH 370poBoro M 0Oe3omacHoro oOpasza >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

COOJIO/IEHNsT TIpaBHJI O€30TaCHOTO OOpaIlleHHs] C BEIIECTBAMHU B OBITY, MOBCEIHEBHON
KM3HU U B TPYJOBOH JIEATEIHLHOCTH;

MOHUMaHHUSA [EHHOCTH TPAaBHJ HWHIUBUAYATFHOTO W KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KHU3HU JIO/ICH;

OCO3HAHMUS TIOCITICICTBUI M HENPHATUS BPEIHBIX TPUBBIUECK (YMOTPEOICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHUsI);

5) TpyA0BOr0 BOCIMTAHUSA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKONH  JEATEIBHOCTH,
OOIIECTBEHHO TTOJIC3HOM, TBOPUECKOH U APYTHX BUAAX JIESTCIHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHe B pEIICHUM MPaKTHUECKUX 3a/ad COIHAIbHON
HAIPaBJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUUECKOMY H3YyUEHHIO Npodeccuil pa3iIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MTPUMEHEHHUS MTPEIMETHBIX 3HAHUN TI0 XHUMUH;

YBaKEHHS K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPyI0BOH JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAWBUAYAIBHOW TpPaeKTOpHUH 00Opa30BaHUS,
Oyayeit npodeccuu M peain3aluil COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIIEeCTBa;

6) 3K0J10rHYEeCKOr0 BOCIMTAHMS :

HKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHUS K TPUPOJIC, KaK UCTOYHHUKY CYIIECTBOBAHHS
JKM3HU Ha 3emiie;

MOHUMAaHHS TI00ATBHOTO XapakTepa HKOJOTHUECKUX TPOOIIEeM, BIHSHUS dYKOHOMUYECKUX
MIPOIIECCOB HAa COCTOSIHUE NMPUPOTHON U COIMATIBHOM Cpeibl;

OCO3HAHUSI HEOOXOIUMOCTH HCIOIB30BAHUS JOCTIDKEHUI XVUMHUM JIJISI PEIICHUS] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IOTOIb30BAHUS;

aKTHBHOTO HETIPHUATHUS JIEHCTBHN, MPUHOCSIINX Bpell OKPYKAIOMIeH MPUPOIHONW Cpere,
YMEHUSI TPOTHO3MPOBATh HEOJIAroNnpHATHBIE KOJIOTUYECKUE TMOCIEACTBUS IMpeIIpUHUMAEMbIX
JNEUCTBUN U ITPEAOTBpALIATh UX;

HAJIMYMS PAa3BUTOTO HSKOJOIMYECKOTO MBIIUICHHS, SKOJOTHYECKOW KyJIbTYphl, OIbITA
JESTeTPHOCTH  AKOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HMH B
MI03HABATEJILHOW, KOMMYHUKATUBHOMN M COIIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOSTH HIICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOI0 MO3HAHMSA:

C(OPMHPOBAHHOCTH MHUPOBO33PEHUS,, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPaKTHKH;



MOHUMaHMA CHeUM(UKH XUMHUHM KaK HayKd, OCO3HaHUS e€ poiud B (OPMHPOBAHUU
paIMOHATBHOIO HAYYHOT'O MBILUICHHUS, CO3JaHUH LIEJIOCTHOTO MpPEJICTaBIeHNUs 00 OKpY KaroleM
MHUpE KaK O €AMHCTBE IPHUPOJbI U YEJIOBEKA, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHrnu nTpobieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHHU JUI COBPEMEHHOM LUMBWIM3ALUHN: B €€
IYMaHUCTHUECKON HAIPaBJIIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHMM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYPBI, PEIICHUH TI100aIbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOI,
SHEPreTHUYECKOl, NHUIIEBOH M JKOJOTWYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreYeHnH YCIIOBHM YCIIEIIHOTO TPYy/Aa U 9KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKAOT0 4WieHa
o011eCcTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIB30BaTh MOJydyaeMble 3HAHMS IS
aHaiaM3a U OOBSCHEHHUS SIBICHUM OKPY’XKAIOIIEr0 MHUpa M MPOMCXOIAIIMX B HEM M3MEHEHHI,
yMEHHUS JieJIaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4YHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHUs JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJISl pelieHus mpooiem
B PeaIbHBIX )KU3HEHHBIX CUTYaIUX;

MHTepeca K MO3HAHUIO M MCCIIEI0BAaTENbCKON e TeNIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTUBHOMY TIIOJIy4EHHIO HOBBIX 3HAHMM 1O XMMHHU B COOTBETCTBHUM C >KU3HEHHBIMH
MOTPEOHOCTIMU;

uHTepeca K OCOOEHHOCTAM TpyAda B pa3nuyHbIXx cdepax mpodeccuoHaIbHOM
JESTEIHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MertamnpeameTHble pe3yIbTaThl OCBOSHHS YU€OHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEro
o01mero 00pa3oBaHus BKIFOYAIOT:
3HAUMMble I (OPMUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXAUCHUILTMHAPHBIC
(MexIpeIMeTHbIE) OOlIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE LETOCTHOCTh HAyYHOW KapTUHBI MHUpa
U creur(uKy METO/I0B MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTeMa, Hay4YHbIH (DaKT, MPHUHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIIeI0BaHNE, HAOII0IeHUEe, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

yHUBEpCaJgbHble  y4yeOHble  JEHCTBUS (mo3HaBaTeIbHbBIE, KOMMYHHUKaTHBHBIE,
perynsTuBHbIE), obOecreunBarone (GopMupoBaHue (YHKIHMOHAJIBHOH TI'PaMOTHOCTH |
COIMAJIbHON KOMITETCHITHH O0yYarOIINXCs,;

CMOCOOHOCTh ~ OOYy4YaloIMXCs  MCIOJb30BaTh  OCBOCHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHblE YydeOHbIE IEHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHON MTPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPa)XKalOT OBJAJCHHUE YHHUBEPCAIbHBIMU Y4EOHBIMU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OsiaieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMHU A€l CTBUAMMU:

1) 6a3oBble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSITENTbHO  (DOPMYJIMpPOBaTh W aKTyaJIU3UpOBaTh MpoOJeMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTpeNENATh LEIH JACSITEeIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX JOCTHIKECHHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTHU C IOCTABICHHBIMU LIENISIMU;

MCIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS] — BBIIEIATDH
XapakTepHble MpPHU3HAKM TIOHATMA M YCTaHaBIMBATb MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIME OHATHUS U1 OOBSICHEHUS OTJENIbHBIX (DAKTOB U SBICHHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(UKALIUH BEIIECTB U XUMUYECKUX PEaKIIHiA;

YCTaHABIIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMH;



CTPOUTH JIOTUYECKUE PACCYXAEHUS (MHAYKTUBHBIE, JAE€AYKTHBHBIC, I10 aHAJIOTUM),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHATh B MpOIlecce MO3HAHUS, UCMOIb3yeMble B XUMUN CUMBOJIMYECKHE (3HAKOBBIE)
MO/IEJIH, TPe0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xuMuueckas ¢GopMylsia, ypaBHEHME XHMHUYECKOM peakiuu — TMpH pPEleHUH Yy4eOHBIX
[IO3HABATEJIbHBIX M NMPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BAaHHbIE MOJEIBHBIE MPEICTABICHUS
JUTS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yUYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeI0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O NTO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIuii;

dbopMynIMpoBaTh WENM M 3aJa4d  HCCIEJOBAaHUS, MCIIONb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
111 GOPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXK/ICHU;

BJIaJIETh HaBBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M TPOBEJIEHUS YUCHHUUECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJIOM IpOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJeIaHHON
pabore;

nproOpeTaTh OMNBIT YYEHHYECKOM HCCIEeI0BaTEIbCKOW M IMPOEKTHOM J1eATeNbHOCTH,
MPOSBIISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY TOMCKY METOJOB pEIIeHHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO Pa3IMYHBIX METOOB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBATbCS B  PA3MUYHBIX HMCTOYHMKAX HMHPOpMaLUU (HAYYHO-TIOMYJISpHAs
JUTepaTypa XUMHYECKOrO COJAEpXaHMs, CIpaBOYHble MocoOus, pecypcbl HWHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO DPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIMpOBaTh 3alpOChl W THPUMEHSTh pa3lWYHbIe METOJbl NpPH TMOUCKE M OTOOpe
nH(popMalu, HeOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO THIIA;

nproOpeTaTh OIBIT MCHOJIb30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATh ONTHMalIbHYIO (hOopMy mpeacTaBieHus: UH(POpMAIMU (CXEMBI,
rpaduku, quarpamMmmbl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCTOJIb30BaTh HAYYHBIM SI3BIK B KauecTBE CpeJICTBa INpU paboTe C XUMHUYECKOU
uHpopMalMel: TPUMEHATh MEXIpeAMETHbIe ((U3nyeckue U MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (hOpMyIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISTHOCTH.

OgiajieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

3aaBaTh ~ BOMPOCHI 1O  CYIIECTBY  OOCy)KJAaeMoil TeMbl B  XOA€ JMaiora
W/WIH JUCKYCCHUM, BBICKA3bIBaTh HJEH, (DOPMYIHpPOBATH CBOW TMPEUIOKECHHUS OTHOCUTEIHHO
BBITIOJTHCHHSI TPEJTOKCHHOM 3a/1a4H;

BBICTYIIaTh C TpE3CHTalUel pPe3yJbTaTOB MO3HABATENHLHOW MESTEIILHOCTH, MONYyUYEHHBIX
CaMOCTOSITETFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBINIOJHCHHH XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYEeCKOH pabOThl IO WCCICIOBAHHIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanu3ann y4eOHOTO MPOeKTa u (hopMyIHpOBaThH BBIBOJIBI
M0 pe3ylbTaTaM TPOBEACHHBIX HCCICIOBAHUM IMyTEM COTJIACOBAaHUS TMO3UIMH B XOJHe
o0CyXIeHHs] 1 OOMEHAa MHCHUSIMH.

OsgiajieHHe YHHUBEPCAJBHBIMU PEryJasSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITETTFHO TUIAHUPOBATh W OCYIIECTBISTh CBOIO TO3HABATEIBHYIO IESTEIBHOCTD,
ompenensisi e€ el W 33aJa4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeylaraeMblii aJrOPUTM JCHCTBUN TIPH BBITIOJHEHUH YYCOHBIX M HCCIICIOBATEIIbCKUX 3ajad,



BbIOMpaTh Hanbosee Y((HEeKTUBHBIN CIOCO0 MX PEIICHUs C yYETOM MOTyYeHHUs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUYECKUX PEAKITUIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEM JIeATEIbHOCTM Ha OCHOBE caMoaHalu3a H

CaMOOIICHKH.
HPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpeameTHbIE€ pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHs OTPAKaoT:

c(hOpPMHUPOBAHHOCTD MPECTABICHUN 0 XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpPA, POJTU XUMHUH B TIO3HAHWUU SIBJICHUM TPUPOJIBI, B POPMHUPOBAHUU MBIIIICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOW JUIsl peIIeHUs
MPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MPUPOJTHON Cpelie;

BIIQJICHUE CHCTEMOW XHMHYECKMX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIIOJIAraIoIINe
MOHATHUS (XUMHUUYECKHUI SJIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPUIIATEIILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpauléHHasl), MOJb, MOJIApHasT Macca, MOJSIpHBIM 00BEM, YITIEpPOAHBIA  CKEJIET,
GyHKIIMOHATIBHAS TPYyNMa, paguKkan, H30MepHs, U30MEpbl, TOMOJOTHYECKUN psil, TOMOJIOTH,
YTJIEBOJIOPOIBI, KACIOPOA U a30TCOJIEP)KAIINE COSAMHEHHS, MOHOMED, TOJIMMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHs MAacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHMS
MPUYMHHOCTHA ¥ CHCTEMHOCTH XUMHYECKUX SBJIICHHUH, (haKTOJOTUYECKHUE CBEJICHUS O CBOWMCTBAX,
cocTaBe, OTYyYeHUH 1 0€30MaCHOM UCTIOIb30BAHUH BAKHEUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JEATETHHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBISITh XapaKTepHBbIC MPU3HAKU MOHSATHH, YCTAaHABIUBATH
WX B3aMMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIINE MTOHSATHUS MPU OTIMCAHUHM COCTaBa, CTPOCHUS 1
MpEeBpAIICHUI OPraHNYEeCKUX COCTMHEHU;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOJIH30BAaTh XUMHUYECKYI0 CHMBOJUKY JJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) (hOpMYIT OPraHUYECKUX BEIIECTB
Y yYpaBHEHUU XMMHUYECKUX PEAKIMW, U3rOTaBIMBATh MOJCIIM MOJIEKYJl OPTaHUYECKHX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIC)KHOCTh W3YUEHHBIX OPTraHUYECKUX
BEIIECTB MO0 HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEéHHOMY KIACCY/TPyIe COeIUHEHUN
(YrneBomopoibl, KHCIOPOJ H  a30TCOJACpXAIUe COCAUHEHUS, BBICOKOMOJEKYIISIPHBIC
COCIUHEHMsI), AaBaTh MM Ha3BaHUs o cuctemarudeckoil Homenkiarype (IUPAC), a Ttakxke
MPUBOANTH TPUBHAIBbHBIE HA3BaHHS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTHIICH,
alleTUIeH, ATHICHTIUKONb, TIUIEpUH, (QeHon, ¢opManbIeru, aneTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHasi KHCJIOTa, OJISMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIIFOKO3a, (DpyKTO3a,
KpaxmaJ, eJUII0103a, TJIULHKH);

c(hOPMHUPOBAHHOCTh yMEHUSI OMPENEIATh BHUIABl XUMHYECKOW CBSI3M B OPTraHUYECKHX
COeUHEHMSIX (OJIMHAPHBIC U KPAaTHBIC);

c(hOPMHUPOBAHHOCTh yYMEHUSI TPHUMEHSTH TOJIOKEHUSI TEOPHUU CTPOCHHUS OPTraHUYECKHX
BemiecTB A. M. BytiepoBa /st 00bsSCHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS;, 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTEIICH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIECTB
(MeraH, »TaH, OSTWICH, MNPOMWIEH, aleTWiIeH, OyraauweH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJI, dTAHOJI, THJICHIJIMKOJIb, TJIMIEPUH, (EHOJ, alleTalbJACTH/l, MypaBbHHAS W YKCYyCHAas
KHCTIOTBHI, TJIOKO3a, Kpaxmall, I[eJUI003a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXKIy HUMH YPaBHEHUSMU COOTBETCTBYIOIINX XHUMHYECKHUX DPEAKIUN C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;



C(OPMHPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOUYHUKU YTJIEBOJAOPOAHOTO CHIPHA
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI WX MEpepadOTKU U MPaKTHUECKOE MpPUMEHEHHE
MIPOIYKTOB MepepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYMCICHHUS IO XUMHUYECKUM YpPaBHEHMSIM
(Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTa PEAKIHMU MO H3BECTHHIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOHBIX BEIIECTB
WJIM NIPOJYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUH BJIQIETh CUCTEMOW 3HAaHMM 00 OCHOBHBIX METO/aX HAyYHOTO
MIO3HAHMS, MCIONb3YEMbIX B XHMHUU IIpM M3YyYEHUM BELIECTB M XUMHUYECKHX SBJICHUN
(HaOnrofeHue, W3MEpEHHe, OSKCIEPUMEHT, MOJEIMPOBAHKE), HCIOIb30BaTh CHCTEMHBIE
XUMHWYECKNE 3HAHUS Ul IPUHSITHS PELICHNN B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsAX, CBSI3aHHBIX
C BEIlIeCTBaMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOIOAATh MpaBUJIa MOJIb30BAHUS XMMHUYECKOH MOCYyAoH U
abopaTOPHBIM 00OPYOBaHHUEM, a TAKXKE MPaBHUIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMHU 110 BBIIOJHEHUIO J1a00PATOPHBIX XUMUUECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATH XMUMHMYECKUN SKCIIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEILECTB IIPU HAarpEeBaHUM, MOJyYEHUE ITHIIEHA U U3YyUEHHE €r0
CBOMCTB, KayeCTBEHHbIE pEAKIMU OpPraHMYECKUX BEIIECTB, JIeHaTypalus OelIKOB IpHU
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHHKH 0€30MacCHOCTH
pu oOpallleHuu ¢ BellecTBaMU M J1a0OpaTOPHBIM O00OpYJA0BAaHUEM, MPEJCTABISATh PE3YJIbTaThI
XMMUYECKOTO SKCIEpUMEHTa B (hopMe 3allUCH YpPaBHEHHUH COOTBETCTBYIOIIMX pPEaKUUH u
(GbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MaccoBOM MHpopmaiuu, MHTepHET U ApyTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOMIOJIaTh IMpaBHJa SKOJOTHYECKU Ie1eco00pa3HOro
MOBEJCHNS B OBITY M TPYNOBOM [EATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBBbS U
OKpY>Karollleld IPUPOIHOM Cpenibl, OCO3HABATh OMACHOCTh BO3/ECHCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpraHMYECKUX BellecTB, MoHuMMas cMbicn mnokaszarens [I/IK, mosicuHsaTh Ha
IpUMEpax CIoCcOObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JEHCTBUSA HAa OPraHU3M
YeNoBeKa;

Ui O0YYaIOLIUXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBBSI: YMEHHE NPUMEHATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHHUS BELIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CIICNIBIX U CITa00BUIAIINX O0OYYAOLINXCS: YMEHHE UCIIOIb30BaTh PEIbe(YHO-TOUCUHYIO
cucremy o0o3Hauenuit JI. bpaiins mu1st 3anucu XuMu4eckux (Gopmyir.

11 KIIACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O01mas u HeopraHu4decKasi XUMHsD OTPaKaoT:

chOPMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAay4YHOW KApTHHBI MHpA, POJU XUMHH B TO3HAHWH SIBJICHHUH NPUPOIBI, B (POPMUPOBAHUHU
MBIIUICHUS W KYJIbTYphl JHYHOCTH, €€ (DYHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHus] TPAKTUYCCKUX 3aad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIAHOM CPEAE;

BJIAJICHHE CHUCTEMOM XUMHUYECKUX 3HAHHUHM, KOTOpAas BKIIOYAET: OCHOBOIOJIATrarolIne
MOHITHUS (XUMUYECKUH DJIEMEHT, aTOM, H30TOT, S-, p-, d- DJIIEKTPOHHBIE OPOUTANIH aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIDHBIM O0O0BEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHUCJICHUSI, XUMHUYeCKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJNInYecKasi, BOJAOPOJHAs),
KpUCTAJUIMYECKAss  pEIIETKA, THUIBl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIMTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTUYECKAs IUCCOLUMALMSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM  peakluh, XHMHUYECKOE paBHOBECHE), TEOPUU U  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON aucconmanuu, nepuoauyeckui 3axkoH JI. WM. MeHnngeneeBa, 3akoH
COXpPAaHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHECHHS WM TMPEBPAIICHUS SHEPTUHM MPU XUMHUYECKHX



peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMM S3bIK XMMHMH, MHUPOBO33PEHUECKUE 3HAHUSA,
JeXalye B OCHOBE IIOHUMAaHWsA IPUYMHHOCTH U CHCTEMHOCTH XHMMHWYECKUX SBJICHHM,
(akToJIOrMYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, MOJyUYEHHUH U O€30MacCHOM HCIOJIb30BAHUHU
BaYKHEHIIINX HEOPraHUYECKHUX BEUIECTB B ObITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIe MPU3HAKU MOHATHUI, yCTaHABIMBAThH
UX B3aUMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIIME IMOHATUS MPHU ONMHCAHMM HEOPTraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XMUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMS
(dopMys BeIIECTB M ypaBHEHUH XHUMHUUECKUX PEAKIUH, CHUCTEeMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIENbHBIX HEOPTaHWYECKUX BeEIIeCTB (yrapHblii ras,
YIIEKHUCIIBIA Ta3, aMMHUaK, ranéHas W3BECTb, HETAIEHAs W3BECTb, IIUTbEBAs COJA, IUPUT U
IpyTHe);

c(OPMHPOBAHHOCTh YMEHUH OIPENIeNATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUECKUX
3JIEMEHTOB B COCTMHEHUSIX PA3IMYHOrO COCTaBa, BUJ XUMUYECKOW CBsI3U (KOBaJIGHTHAs!, HOHHA,
METaJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUI KPUCTAIIIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHAasi, MOJIEKYJspHas, HWOHHAs, MeTaJUIMuecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHECHMUIA;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH NMPUHAAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpEJeNEHHOMY KJIACCY/TpyIIe COeTUHEHUH (TIPOCThIE BEIECTBA — METAJIBI U
HEMeTaJlJIbl, OKCHU/IbI, OCHOBAHUSI, KUCIIOThI, aM(POTEPHbIE THAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICI Hepuoauueckoro 3akona J[. U.
MenzneneeBa U JEMOHCTPUpPOBaTH €ro  CHUCTEMATH3UPYIOUIYI0, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINY;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3OBaTh  JJIEKTPOHHOE CTPOCHHE  AaTOMOB
XUMHMUECKUX 3JIeMeHTOB 1—4 nepuonos Ilepuoanueckoit cucteMbl XuMudeckux 3iaemMeHToB . U.
MenpeneeBa, HUCHOIB3YS MOHIATHS «S-, P-, d-DJIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHUMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUI Mo nepuoaam U rpynnam [lepuoguyeckoil cuctembl XUuMU4eckux snementos [1. U.
MeHpeneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) O0OIME XUMUYECKUE CBOICTBA
HEOPraHWYECKUX BEIIECTB PAa3INMYHbIX KJIACCOB, NMOATBEPKIATH CYIIECTBOBAHUE I'€HETUYECKOU
CBA3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMH C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX
XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XMMHUYECKUE PEAKIUH MO Pa3IMYHBbIM
NpU3HAaKaM (YUCIly M COCTaBy pearupyroolux BeIIeCcTB, TemioBoMy 3ddekty peaxiuu,
M3MEHEHUIO CTENIeHEeH OKUCIIeHMSI 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, YJacTHIO KaTallu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHUS PEaKIMi Pa3IMUHbIX TUIIOB, MOJHBIE
U COKpalEHHBbIE YPABHEHUS peaKklIUi MOHHOTO OOMEHa, YUMTBhIBAsl YCIIOBHUS, IPU KOTOPBIX 3TU
peakuuy UayT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OIBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI SJIEKTPOHHOTO OanaHca ITHUX peaKiuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEUICHHs XHMHUYECKOTrO pPaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [llatensbe);

c(OpMHUPOBAHHOCTh YMEHHUI XapaKkTeprU30BaTh XUMHUECKHE MTPOLIECCHI, JIEKAINE B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YE€HUS] CEpHOM KHCIOTH, aMMHaKa, a TaKke CHOPMHPOBAHHOCTh
MpeJcTaBiIeHUd 00 OOIIMX HAyYHBIX MPUHLHUIAX M 3KOJOTHYECKHX IMPOoOIeMax XHUMHYECKOTO
IIPOU3BOCTBA;



c(OPMHPOBAHHOCTh yMEHHUIl TPOBOJUTH BBIYUCICHUS C UCIOJIB30BAaHUEM TOHATHS
«MaccoBasi 0l BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta30B NPU XUMHUYECKHUX
peakImax, Macchl BellecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIMX B PEaKIUH BEIIECTB, TEIJIOBOrO 3(¢eKra peakuuu Ha
OCHOB€ 3aKOHOB COXPaHEHUsI MACChI BEIIIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH COOIIOJATh TMpPaBWIA TMOJH30BAHUS XUMUYECKON MOCYA0U U
1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MpaBHia OOPAIICHHUS C BELIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBAaTh M BBIMOJHATH XUMHUYECKUH HKCIEPUMEHT
(paznmokeHue TMeEpoKcHIa BOAOPOAa B NPUCYTCTBUM KaTaJlM3aTopa, ONPEICIIEHUE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIBHOTO UHIUKATOPA, BIUSHUE Pa3IUYHBIX (AKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluu, peakldd HOHHOro OOMEHa, KayeCTBEHHbIE pEaKIMU Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE IKCIEPUMEHTAIBHBIX
3amau no temMaM «Mertamnel» U «Hemeramibsl») B COOTBETCTBHUM C MpaBWJIAMU TEXHUKU
0e30macHOCTH MpH 0OpallleHHH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PY/IOBAHUEM, NPE/ICTABIISAThH
pe3ysbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hOpMe 3amuCH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyJIMPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKU aHAIM3MPOBATh XHMHUYECKYIO HH(OpMAIHIO,
MOJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTBa MaccOBOW KOMMYHHMKaluu, MHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOJAaTh IpaBHJa SKOJOTHYECKU IeIeco00pa3Horo
MOBE/ICHNS B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETrO 370POBBbS U
OKPY’KaIOILeH MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JCHCTBUS HA YKUBBIE OpraHU3MBbI
ornpeneNnEHHbIX BEUIeCTB, MOHUMas cMmblca nokazatens [1JIK, moscHATh Ha mpuMepax crnocoOsbl
YMEHBIICHUS U IIPEAOTBPALCHUS UX BPEIHOIO BO3ICUCTBUS HA OPraHU3M 4YEJIOBEKA;

Ui 00ydYaroluXcsl ¢ OTpaHUMYEHHBIMU BO3MOXKHOCTSIMH 370POBbs: YMEHHE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIS CIETBIX U CTa00BUIAIIMX 00yYaIOIIUXCs: YMEHUE UCIIOIB30BaTh Pelibe(hHO-TOUEUHYIO
cucremMy obo3HaueHuii JI. bpaiins muist 3anucu Xumuueckux Gopmyd.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammeHoBaHue pa3nenoB H KonungecTtBo vacos DNeKTpOHHbIE
n/n TEM IpOTrpaMMBbl Bcer| Kontponph | [IpakTnuecku (uuposeie)
0 | bIe paboOTHI | € paboTHI 0Opa3oBaTeIbHbIC
pecypcsl
Pa3zgea 1. TeopeTuueckue 0CHOBBI OPraHUYeCKON XUMUH |
1.1 |[IpenMeTt opraHuyecKoi 3 BBEIUTE Beeaute  |[[]]
xuMmuu. Teopust cTpoeHust 3HAUEHUE 3Ha4YCHHE

OPraHUYEeCKHUX COCIMHEHUHN A.
M. bytneposa

Jlo6aBUTB CTPOKY |

Wroro no pazneny | 3 |
Paszgea 2. YrieBoaopoasbl |
2.1 |lIpenenpHbIC YTIEBOAOPOIBI 2 BBEIUTE Beeaute  |[[]]
— aJIKaHbl 3HAUYCHUE 3HAYEHUE
2.2 |HenpenenbHbie 6 BBEJUTE 1 [[1]
YTJIEBOJIOPOJIbI: AJIKEHBI, 3HAUYCHUE
AJIKaIUEHBI, aJIKUHBI
2.3 |ApoMatuueckue 2 BBEIUTE Beeaute  |[[]]
YTJIEBOJIOPOIBI 3HAUYCHUE 3HAYCHUE




Ne | HaumeHnoBanue pa3nenos u KonugectBo vacoB ONeKTpOHHbIE
n/m TEM IHIPpOTPaMMBI Bcer | KontpounsH | [IpakTnuecku (zudpossie)
0 | BIe paboOTHI | € paboTHI 00pa3oBaTeIbHbIC
2.4  |[IpupoaHble HICTOUHUKH 3 1 Beeaute  |[[]]
YIJIEBOIOPOAOB U UX 3Ha4YCHHE
nepepadoTka
JloGaBUTE CTPOKY
Uroro no pazneny 13

Pasnen 3. Kuciopoacoaep:kaniue oprannyeckue coeJuHeHUs

3.1 |Couptsl. @eHon 3 BBEJUTE Beeaure  |[[]]
3HAUCHHUE | 3HAYCHHUE
3.2 |Anpnerunsl. KapOoHOBEIC 7 BBE/IUTE 1 [
KUCTIO0ThI. ClI0XKHBIE (PUPHI 3HAaYCHHE
3.3 |YrneBonrl 3 1 Beeaute  |[[]]
3HAYCHUE

Jl06aBUTB CTPOKY

Hroro no pasnery | 13 | |

Pa3nen 4. AzoTcoaepxkaiiye opraHudeckue coeMHeHust

4.1 |AMHUHBI. AMHHOKHUCIIOTHI. 3

benxu

BBCAUTC
3HA4YCHHC

BBCOUTC
3HA4YCHHUC

(11

J106aBUTH CTPOKY

Wroro no pazneny 3

Paspnen S. BeIicOKOMOJIEKYJISIPHBIE COeAUHEHH S

5.1 [Inmactmaccel. Kayuyxku. 2

Bomnoxna

BBCAUTC
3HA4YCHHUC

BBCIUTC
3HA4YCHHC

(1]

JloGaBUTE CTPOKY

Hroro no pazgeny 2

J106aBUTH MOy b

Jlo6aBuTh paznen

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOTPAMME

34 2 2

11 KJIACC

KonmuectBo yacos

Konrponsusie|[Ipaktnueckue
paboThI paboThI

Ne | HaumenoBanue
I/TI| pa3ziesioB U TEM
MIPOrpaMMBbI

Bcero

OnexTpoHHbIe (1I(POBEIE)
o0pa3oBaTenbHbBIE PECYPCHI

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

1.1 |Ctpoenue 3
aTOMOB.
[Tepuoanueckuit
3aKOH U
[Iepnoanueckas
cucrema
XUMUYECKUX
anemenTtoB /. H.
Meneneena

(1]

BBCAUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

1.2

Crpoenue 4 BBE/IUTE BBEJIUTE

(1]




Ne | HanmeHnoBanue KonmuectBo yacoB DnekTpoHHbIE (IU(PPOBLIE)
/1| paszenos u TeM (Beero|KonrponbHeie|[TpakTiaeckne 00pazoBaTeIbHbIE PECYPChI
HIpOrpaMMBbI paboThI paboThI
BEIECTBA. 3Ha4YeHHE 3Ha4YeHHE
MHuoroo0pasue
BEIIECTB
1.3 Xumuueckue 6 1 1 [
peakiumn
J10GaBUTH CTPOKY
|I/IToro 110 pasjeny | 13 | |[[]]
Pa3nen 2. Heoprannueckasi XumMust
2.1 [MeTtamibl 6 BBEJUTE 1 [
3HAa4YCHHE
2.2 |Hemeramisl 9 1 1 [[1]
2.3 |Cs3b 2 BBEJUTE Beeqaute  |[[]]
HEOPraHUuYeCKUX 3HAUYEHUE 3Ha4YEHUE
1 OpPTaHUYECKUX
BELIECTB
J10GaBUTH CTPOKY
|I/IToro o pazzeny | 17 | [[1]
Paznen 3. Xumus u xu3Hb
3.1 Xumus v xu3sp | 4 BBEJUTE Beeautre  [[]]
3HAa4YCHHE 3HaYCHUE
J106aBUTH CTPOKY
Wroro no pazneny | 4 |
J1o6aBUTH MOy b
Jlo6aBuTh paznen
OBLIEE 34 2 3
MHNOYPOYHOE IVTAHUPOBAHUE
10 KJIACC
Ne | Tema ypoka Beer | Konrponpnel | Ilpaktnuecku | [lata ONEeKTpOHHbBIE
n/ 0 € paboThl € paboThl U3y4YeHU | Uu(poBbIE
n o 00pa3oBaTeNbHBI
€ pecypchl
1 [[[IpenmeT 1 BBEIUTE BBEIUTE Beeaute | [[]]
OpraHU4eCcKOi XUMHH, 3HaYEHUE 3HAUEHUE JaTy
€€ BOBHUKHOBEHHUE,
pa3BUTHE U 3HaUYEHUE] ]
2 [[Teopust crpoeHus 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
OpraHUYeCKUX 3HaYEHUE 3HaYEHUE JaTy
coenuHeHu A. M.
bytneposa, eé
OCHOBHBIE
MOJIOXKEHUS | |
3 [[[IpencraBnenue o 1 BBEIUTE BBEJIUTE Beeaute | [[]]
KJaccu(uKanuu 3HAYCHHE 3HaYEHUE JaTy
OpPraHUYEeCKUX
BEIECTB.




Homenxknatypa
(cucremaTuveckas) u
TPUBHUAJIbHBIC HA3BAHUA

OpraHUYEeCKUX
BeIIeCTB]]

4 [[AskaHBI: COCTaB U BBEJIUTE BBEJIUTE Beeaute | [[]]
CTpOCHUE, 3HA4YCHHE 3HAUYEHUE JaTy
TOMOJIOTHYECKHUH psif] ]

5 [[Meran u 3TaH — BBEJIUTE BBEJIUTE Beeaute | [[]]
npocTeiiime 3HaYCHHE 3HAa4YCHHE naTy
MIPEACTABUTENIN
aJIKaHOB] ]

6 [[AnKeHBI: cOCTaB B BBEIUTE BBEIIUTE Beeaute | [[]]
CTpOEHHUE, CBOMCTBA] | 3HAUYCHHE 3HAUYCHUE JlaTy

7 [[DTunen u mponuieH BBEJUTE BBEJIUTE Beeaute | [[]]
— IpocTenme 3HA4YEHUE 3HaUYEHUE JaTy
MIPEACTaBUTEIIH
AJIKEHOB] |

8 [[TTpakTrueckas paboTa BBEJUTE 1 Beeaute | [[]]
Ne 1. «Ilonyuenue 3HAYCHUE jary
STHJIEHA U U3yUYEHHE
€ro CBOMCTBY]]

9 [[AnkagueHsl. BBEJIUTE BBEJIUTE Beeaute | [[]]
byranuen-1,3 u 3HA4YCHUE 3HA4YCHUE Jary
MeTunoyTaaueH-1,3.

ITomyuyenune
CHUHTETUYECKOTO
Kay4yyKa U Pe3uHbI]]

10 | [[ATKUHBI: COCTaB U BBEIUTE BBEJIUTE Beeaute | [[]]
O0COOCHHOCTH 3HA4YCHHE 3HAUYCHUE JaTy
CTpOCHHUS,

TOMOJIOTUYECKUH DS,
Anertnies —
MPOCTEUIINIA
MpeJICTaBUTEIb
AJIKUHOB] |

11 | [[Beruucinenus mno BBEJIUTE BBEJIUTE Beeaute | [[]]
YpaBHEHUIO 3HAYCHHE 3HAYCHUE JaTy
XUMHUYECKON peakiuu]]

12 | [[Apensr: 6eH30 U BBEJIUTE BBEJIUTE Beeaute | [[]]
TOIy0s1. TOKCUYHOCTh 3HAUYEHHE 3HAUYEHUE Jaty
apeHoB]]

13 | [[['enHeTHyecKkas CBsI3b BBEJIUTE BBEJIUTE Beeaute | [[]]
YTJIEBOJIOPOJIOB, 3HAYCHHE 3HAYCHUE JaTy
MpUHALJICKALUX K
pa3IMYHBIM Kj1accam|]

14 | [[[IpuponHbie BBEJIUTE BBEJIUTE Beeaute | [[]]
UCTOYHUKHU 3HaYeHHE 3Ha4YeHHE JaTy
YIJIEBOJIOPOIOB:

MPUPOAHBIN Ta3 U
MOy THEIE HE(TIHbIE
ra3bl, HeQTh U




IIPOJYKTHI €€
nepepaboTKu|]

15

[[ITpupoausie
UCTOYHUKHU
YIJIEBOIOPOOB:
MIPUPOJIHBII ra3 u
MOy THEIE HE(TSIHbIE
rasbl, HeQTh U
IIPOJIYKTHI €€
nepepaboTKu|]

BBCOUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEIUTE
JaTy

16

[[KonTposbHas pabota
0 pazaeny
«YTaeBoaopoab»]]

BBCAUTC
3HA4YCHHC

BBEIUTE
naTy

17

[[IIpenenbHbIE
OJIHOATOMHBIE CITHPTHI:
METaHOJ ¥ 3TaHOI.
Bonopoanas cBsi3b|]

BBCIUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

BBEIUTE
JaTy

18

[[MHOroaTomMHbI€
CIIUPTHL:
STUICHTJUKOIb U
TJIMIEPYH] |

BBCOUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHUC

BBEJUTE
JaTy

20

[[AJibieTUIbI:
dbopmanberua u
aleTaabICTHI.
AnietoH]]

BBCOUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHUC

BBEIUTE
Jary

21

[[OnmHOOCHOBHBIE
npeaenbHbIe
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U
YKCycHas||

BBCOUTC
3HA4YCHUC

BBCAUTC
3HA4YCHHUC

BBEIUTE
JaTy

22

[[TTpakTHueckas paboTa
No 2. «CBoiicTBa
pacTBopa YKCYCHOM
KHUCJIOTBI» ]|

BBEIUTE
3HAUECHUE

BBEIIUTE
JaTy

23

[[CTeapunoBas u
OJIEMHOBAsI KUCIIOTBHI,
KaK MpeJCTaBUTEIN
BBICIITNX KapOOHOBBIX
KHUCIOT]]

BBCIUTC
3HA4YCHHUC

BBCIUTC
3HA4YCHHC

BBEJUTE
JaTy

24

[[MpbL1a Kak coyu
BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
nercTue]|

BBEJINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHC

BBEIUTE
naTy

25

[[Cnoxuble 3¢upbl Kak
IIPOU3BOJHbBIE
KapOOHOBBIX KUCIIOT.
I'uaponu3 cloKHBIX

3¢upos]]

BBEIINTE
3HAUCHUEC

BBCAUTC
3HA4YCHHUC

BBEIUTE
naTy

26

[[PKupsr: ruaponns,
MIPUMEHEHUE,
Ouosioruueckas poJsib
KUPOB]]

BBCOUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHUC

BBEIUTE
Jary




27 | [[YraneBoasl: cocTas, 1 BBE/IUTE BBE/IUTE Beeaute | [[]]
KJ1acCupuKalus. 3HaYeHHE 3Ha4YeHHE JaTy
Baxwueiimue
MIPEICTaBUTEIIN:

TIII0K03a, PpyKTO3a,
caxapo3sa]]

28 | [[Kpaxman u 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
LEJUTI0N03a KaK 3HaYCHHE 3HAa4YeHHE naTy
MIPUPOIHBIC
MOJIMMEpHI | |

29 | [[KonTponbHas pabora | 1 1 BBE/IUTE Beeaute | [[]]
0 pazaeny 3HAa4YeHHE naTy
«Kucnopoaconepxau
€ OpraHu4ecKue
COCTMHEHUS» ]|

30 | [[AMuHBI: MeTUSIaMUH | 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
Y aHWJIWH] ] 3HAYEHUE 3HAYEHUE Jiary

31 | [[AMHUHOKHCIIOTHI KaK 1 BBEJIUTE BBEJIUTE BBeaute | [[]]
ampoTepHbIC 3HAYCHHE 3HAYCHUE JaTy
OpraHu4ecKue
COCIMHEHHUS, UX
Ouosoruueckoe
3Hauenue. [lentums]]

32 | [[benku kak 1 BBEJUTE BBEJUTE Beeaure | [[]]
MIPUPOTHBIC 3HAYCHHE 3HAYCHUE JaTy
BBICOKOMOJIEKYJISIPHBIE
COeTMHEHWS ||

33 | [[OcHOBHBIE TOHATHUS 1 BBEJUTE BBEJUTE Beeaute | [[]]
XUMHHU 3HaYeHHE 3Ha4YeHHE JaTy
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI ]

34 | [[OcHOBHBIE METOABI 1 BBEJUTE BBEJUTE Beeaute | [[]]
CUHTE3a 3HaYCHHE 3HAa4YCHHE JaTy
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUH.

[InacTmaccel, KaydykH,
BOJIOKHA] ]
OBIIEE 34 2 2
KOJIMYECTBO
YACOB I1O0
[TPOTPAMME
11 KJIACC

Ne | Tema ypoxka Bceer | Kontponsnel | [Ipaktnuecku | Jlara DNeKTpOHHbIE

n/ 0 € paboThI € paboThI u3y4eHu | uudpoBbie

i o o0pa3oBaTeIbHBI

€ pecypchl

1 [[Xumugeckwnit anemenT. | 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
ATOM. DnekTpoHHas 3HA4YEHHE 3Ha4YEHUE naTy
KOH(uUrypauus aromos||

2 [[[Tepuoanueckuit 3akoH | 1 BBEJINTE BBEJINTE Beeaute | [[]]




u Ilepuonnueckas
CHUCTEMA XUMUYECKUX
snemeHToB /I. .
MeHnneneeBa, uX CBA3b C
COBPEMEHHOU TeOpUeEHn
CTPOEHHUS ATOMOB] |

3HA4YCHHUC

3HA4YCHHUC

naTy

[[3axoHOMEpHOCTH
W3MEHEHHS CBOMCTB
XUMHYCCKUX DJICMCHTOB
U UX COSTUHEHUH 10
TpYyIIaM U MePUOIaM.
3HaueHHE
MEePUOJIMYECKOT0 3aKOHA
M CUCTEMBI XUMHYECKUX
anemenToB J[.W.
MeHpeneeBa B pa3BUTHH
HayKu]]

BBCOUTC
3HA4YCHHC

BBCAUTC
3HA4YCHHUC

BBEIUTE
naTy

[[1]

[[CTpoeHue BelecTBa.
XuMHuUecKkas CBSI3b, e
BU/IbI; MEXaHU3MBI
00pazoBaHus
KOBaJICHTHOM CBSI3H.
Bonopoanas cBsi3b|]

BBCIUTC
3HA4YCHHUC

BBCIUTC
3HA4YCHHUC

BBEIUTE
naTy

[[1]

[[BaneHTHOCT.
DIEeKTPOOTPUIIATETLHOCT
b. CTeneHb OKUCTICHHSI.
Bemecrtsa
MOJIEKYJISIPHOTO H
HEMOJICKYJIIPHOTO
CTpoeHus||

BBCIUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

BBEIUTE
naTy

[[1]

[[ITousaTue o
JTUCTIEPCHBIX CUCTEMAX.
HctunHbBIC 1
KOJUTOMIHBIE PACTBOPBI.
MaccoBas gosst
BEIIIECTBA B pacTBOpE]]

BBEINTE
3HAUCHUEC

BBEIINTE
3HAUCHUEC

BBEIUTE
nary

[[1]

[[Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
COCIHEHMI.
I'emeTnueckas cBA3b
HEOPTraHUYECKUX
BEIIIECTB, PA3TUIHBIX
KJIacCOB]|

BBEIINTE
3HAUCHUEC

BBEIINTE
3HAUCHUEC

BBEIUTE
naTy

[[1]

[[Knaccudukanms
XUMHUYECKUX PEAKIIUI B
HEOPraHUYECKOU 1
OPraHU4YEeCKOW XUMUH.
3aKOH COXpaHEHUs
MacChl BEUIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAICHHS YHEPTUU

BBEIUTE
3HAUECHUE

BBEIUTE
3HAUECHUE

BBEIIUTE
naTy

[[1]




puU XUMHUYICCKUX
peakuusx||

[[CxopocTh peakuuu.
OO0paTumble peaxiui.
XuMHU4ecKoe
paBHOBecHe]]

BBCOUTC
3HA4YCHHC

BBCAUTC
3HA4YCHUC

BBEIUTE
naTy

[[1]

10

[[[TpakTrueckast pabota
Ne 1. «Bnusiue
pa3NInYHbIX (aKTOPOB HA
CKOPOCTh XUMUYECKOU
peakun»||

BBCOUTC
3HAa4YCHUC

BBEIUTE
nary

[[1]

11

[[DnekTponuTuueckas
nucconuanus. Ionsarre
0 BOJIOPOJTHOM
nokazarene (pH)
pactBopa. Peakiuu
HOHHOTO OOMEHa.
['uaponu3 opraHudecKux
Y HEOPTaHUYECKUX
BeIIEeCTRB] |

BBCIUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

BBEIUTE
naTy

[[1]

12

[[OxucauTenpHO-
BOCCTAaHOBHUTEJIbHBIC
peakuuu. [Tonsatue 06
AIIEKTPOIIU3E PACILIaBOB
1 PacTBOPOB COJICH]]

BBEJIINTE
3HAUCHUEC

BBEIINTE
3HAUCHUEC

BBEIUTE
nary

[[1]

13

[[KoHTposibHas paboTa
10 paszeny
«Teopernueckne 0CHOBBI
XUMHN ||

BBCOUTC
3HA4YCHUC

BBEJUTE
JaTy

[[1]

14

[[MeTamibl, ux
MOJIO’KEHUE B
Ilepnonnueckoi cucreme
XUMHUYECKHX AJIEMEHTOB
J1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHUS
atomoB. O0mne
(bu3nYecKue CBONCTBRA
MeTaJuioB]]

BBCOUTC
3HA4YCHUC

BBCOUTC
3HA4YCHHUC

BBEIUTE
naTy

[[1]

15

[[CrniaBbI METAIIIOB.
DIIEKTPOXUMHUYECKU I
pAIl HaNpsHKEHU I
MeTaJuioB]]

BBEIUTE
3HAUECHUE

BBEIUTE
3HAUECHUE

BBEIIUTE
naTy

[[1]

16

[[Xumudeckue cBOMCTBa
BOKHEHIINX METAJIOB
(HaTpUi, KaJIWH,
KaJIbIIUM, MarHHi,
ATIOMUHHN) U UX
COCTMHEHMI] |

BBCIUTC
3HA4YCHHUC

BBCIUTC
3HA4YCHHUC

BBEIUTE
naTy

[[1]

17

[[Xumuyeckue cBOMCTBa
XpoMa, MeJIu U X
COEJIMHEHMI ]

BBCIUTC
3HA4YCHHC

BBCIUTC
3HA4YCHHC

BBEIUTE
naTy

[[1]

18

[[XuMuueckre CBOMCTBA

BBEIINTE

BBEIINTE

BBCIUTEC

[[1]




LIMHKa, JKeJIe3a U uX 3Ha4YCHHE 3Ha4YEHUE naTy
COEJIMHEHMI | ]

19 | [[TIpakTuyeckas pabota BBEJUTE 1 Beeaute | [[]]
Ne 2. "Pemenune 3HAYECHUE JaTy
AKCIIEPUMEHTAIbHBIX
3aJa4 1o TeMe
«Metaiue»"]]

20 | [[HemeTamibl, ux BBEJIUTE BBEJIUTE Beeaute | [[]]
MOJIOKEHUE B 3HA4YCHHE 3HAUYCHUE naTy
[Tepuoanueckoii cucreme
XUMUYECKUX IJIEMEHTOB
JI. 1. MeHaeneeBa u
0COOEHHOCTH CTPOCHHUS
aToMoB]]

21 | [[Pusmdeckue cBOMCTBA BBEJIUTE BBEJIUTE Beeaute | [[]]
HEMETAIJIOB. 3HaYEHHE 3HaYEHUE nary
Annotponus
HEMETAIJIOB (Ha IMpUMepe
KHCIIOPOJIa, CEPHI,
dbocdopa u yriepona)]]

22 | [[XuMu4ecKkue CBOMCTBA BBEJIUTE BBEJIUTE Beeaute | [[]]
rajioreHoB, CEphbl U UX 3HAUYEHHE 3HAUYEHUE naTy
COCTMHCHHI ] |

23 | [[XuMHu4ecKHre CBOMCTBA BBEJIUTE BBEJIUTE Beeaute | [[]]
asorta, ¢pocodpa u ux 3HAYCHHE 3HAYCHUE aTy
COCIMHEHMI] |

24 | [[XuMmuyeckue CBOMCTBA BBEJIUTE BBEJIUTE BBeaute | [[]]
yriiepoia, KpeMHHUS U UX 3HA4YCHHE 3Ha4YEHUE naTy
COEJIMHEHMI | ]

25 | [[[Ipumenenue BBEJIUTE BBEJIUTE Beeaute | [[]]
BaXHEHIIINX HEMETAIIIOB 3HaYCHHE 3HAa4YCHHE nary
U UX COCJMHEHUH]]

26 | [[O6Go0meHue u BBEJIUTE BBEJIUTE Beeaute | [[]]
cUcTeMaTu3alus 3HaHU I 3HA4YCHHE 3HAUYCHUE naTy
no Teme «Hemerammsny.

Beraucnenus no
YpaBHEHUSIM
XMMHYECKUX PEaKUUi U
TEPMOXHUMHUYECKHE
pacu€Thi]]

27 | [[IIpakTuueckas paboTa BBEJIUTE 1 Beeaute | [[]]
Ne 3. «Pemenue 3HaYEHHE nary
AKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe
"Hemeramiani"»]]

28 | [[KonTposbHas padoTa 1 BBEIUTE Beeaute | [[]]
o remam «MeTtaib» U 3Ha4YEHUE naTy
«Hemerammsi»]]

29 | [[Heopranuueckue u BBEJUTE BBEJUTE Beeaute | [[]]
OPTaHUYECKUE KUCIIOTHI. 3HAYCHHE 3HAYCHUE aTy

HeOpFaHI/I‘-IeCKI/Ie n
HCOPTaHUICCKUX




BCIICCTB.

[[AMpoTepHBIE 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
HEOPTraHWYECKUE U 3HAUYCHHE 3HAYEHUE nary
OpraHHYecKue

COEJIMHEHUS.

['eneruueckas cBsI3b
HEOPTaHUYECKUX U
OPraHM4YeCKHUX BENIECTB]]

[[Ponb xumuu B 1 BBEIUTE BBEJUTE Beeaute | [[]]
obecrnieueHnu 3HaYCHHE 3HaYCHUE nary
3KOJIOTHYECKOI,

HHEPreTHYECKOM U
MHIIEBON O€30IIaCHOCTH,
Pa3BUTUM MEIUIIMHBI| |

[[[TpenctaBienus 00 1 BBEJIUTE BBE/IUTE Beeaute | [[]]
00X HAYYHBIX 3HaYEHHE 3HaYEHUE nary
MIPUHITUTIAX

MIPOMBIIIIIEHHOTO

MOJTYYEHHS BAKHENIITNX

BeIIEeCTRB] |

[[YemoBek B Mupe 1 BBEIUTE BBEJUTE Beeaute | [[]]
BEILECTB U MAaTepHAIOB]| 3HAUYCHHE 3HAUYEHUE JaTy

[[XuMmus u 3m0poBBE 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
YeJoBeKal | 3HAUYEHUE 3HAUYCHUE JaTy

OBIIEE 34 2 3

KOJIMYECTBO

YACOB I10
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