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denepanbHas padouass mporpamma mno ydyeOHoMy mpeamery « Xumusy (0a30BbIi
ypoBeHb) (mpeameTHass 00nacTh «ECTECTBEHHO-HAy4YHBIE MPEAMETHI») (Hanee
COOTBETCTBEHHO — MPOrpaMMa 1o XMMHUH, XUMHUsI) BKITIOYAET MOSCHUTENLHYIO 3aIUCKY,
cojiepkaHue OOyUYEHHUS, MIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS MPOrpaMMbI MO XUMHH,
IUTAHUPYEMBIE PE3YJIbTAThl, TEMATHYECKOE TNITAHUPOBAHHUE.

[losicHuTeNnpHAs 3anKMcKa OTpaKaeT OOIMME LEeNM W 3aJaud W3YYCHHs XUMHH,
XapaKTEPUCTUKY TICUXOJIOTUYECKMX MPEANOCHUIOK K €€ M3YYEHHUIO O00Yy4YarolIMMUCH,
MECTO B CTPYKTYpe y4yeOHOro IJlaHa, a Takke MOAXOAbl K OTOOpY COAEpKaHMs,
K ONpPEACICHUIO TIJIAHUPYEMBIX pE3YJbTaTOB M K CTPYKType TEMaTHYECKOTrO
TUTAHUPOBAHMS.

Coneprkanrie  00y4YEeHMs PAcKpbIBaCT  COJEP)KATENIbHBIE  JIMHUM, KOTOpbIE
npeIaraloTes uis 00s3aTeNbHOr0 M3YYEHUs B K&KIOM KJIACCE HAa YPOBHE CPEAHETO
o61iero oOpazoBaHMsl.

[Inanupyemble pe3yibTaThl OCBOEHHMS TMPOTrpaMMbl [0 XHMHUHU BKIHOYAIOT
JIMYHOCTHBIE, METANpPEJMETHBIE PE3ybTaThl 32 BECh MNEPHOA OOYYEHHs Ha YPOBHE
cpeanero odmero o0pa3oBaHMs, a TAKXKE MPEAMETHBIE AOCTHXKEHUs O0y4YarolIerocs
3a Ka)K/IbIii TOJ1 00yUEHUSI.

IHOACHUTEJIBHASA 3AIINCKA

[TporpaMmMa 1Mo XMMHM Ha YPOBHE CpPeAHEro 00Iero odpa3oBaHus pazpadoTaHa
Ha ocHoBe @DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBaHUM
B Poccuiickoii denepaummny, TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS (eaepaabHOi
oOpa3oBaTenbHONM MporpaMMbl  cpeaHero obumiero obpazoBanus (DOITI COO),
NOpPEACTaBICHHBIX B DeneparbHOM TOCYAAPCTBEHHOM O0pa3oBATEIbHOM CTaHAAPTE
COO, c¢ yuérom Konuenuuum mnpenogaBaHus yu4eOHOro mpeamera «XUMHsD)
B 00Opa3oBarebHbIX Oopranuzanusx Poccuiickoit denepannu, peanu3yrOmux OCHOBHBIE
00pa3oBaTebHBIE MPOTrPAMMBI, W OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
Bocrutanusi B Poccuiickoit denepaumn Ha nepuon Ao 2025 roma» (Pacnopstxenue
[TpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJIXOA0B K pa3zpabOTKe MPOrpamMMbl O XMMHH, K OMPEACTCHUIO O0LIeH
cTpaTeruu OOYyYCHHMS, BOCIIMUTAHMS M PA3BUTHs OOYYAIOIIMUXCSl CPEACTBAMHU yUE€OHOIO
npeamera «Xumus» anas 10-11  wmaccoB Ha 0a30BOM  YPOBHE  COCTaBHIIM
KoHuenTyanebHbie mosiokeHuss DI'OC COO o B3auMOOOYCIOBICHHOCTU  LIENEH,
COACP)KAHMS, Ppe3yabTaroB oOOy4YeHHMss W TPeOOBaHMH K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

B cooTBETCTBMM C JAHHBIMM MOJOXCHUSIMHU MporpamMma Mo xuMmMuu (Oa3oBbli
YPOBEHb) HAa YPOBHE CPEAHET0 OOLIETO OOPA30BAHUS:

YCTAHABJIMBAECT  00s3aT€/IbHOE  (MHBAPUAHTHOE) MPEAMETHOE  COACP)KAHUE,
ONpPEACseT KOJIMYECTBEHHBIE M KQUECTBEHHBIE €r0 XapaKTEPUCTUKHM HA KAKJIOM 3Tare
U3YUYECHHs TPEAMETA, MPEAYCMATPUBACT MPUHLMUIBI CTPYKTYPUPOBAHUS COACP)KAHUS U
pacnpeaeneHus ero mno Kiuaccam, OCHOBHBIM Pa3iesiaM U TeMaM Kypca;
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JAET MPUMEPHOE PacClpeeiCHuE YYeOHBIX 4YacOB MO TEMATHMUECKUM pasaciam,
PEKOMEHJyET MPUMEPHYIO MOCICI0BATEIBHOCTh M3YUYEHUS OTACIBHBIX TEM Kypca
C Y4ETOM MEKIPEIAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHA Y4eOHOrO Mporecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyvarommxcst 10—11 knaccos;

AT METOAMYECKYIO HMHTEPHPETALMIO LENeH M3y4eHUs NMPEAMETa HA YPOBHE
COBPEMEHHBIX  NPUOPUTETOB B  CHCTEME  cpeaHero  obmero  o0pa3oBaHus,
COACPKATEIIbHOW XapPAKTEPUCTUKHM TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI OCHOBHOIA
0o0pa3oBaTeibHOW  MPOrpaMMbl  CpelHEro odmero o0pa3oBaHus  (JTMYHOCTHBIX,
METAMPEAMETHBIX, NPEAMETHBIX), OCHOBHBIX BHAOB  y4e€OHO-TIO3HABATEJILHON
JEITENBHOCTH  O0Y4YaroLIerocss IO OCBOCHHMIO coepkaHust mnpeamera. [lo Bcem
HA3BaHHbIM TO3HMLKSM B TPOrpaMMe MO XUMHUHM COOJIOJCHA TPEEMCTBEHHOCTb
¢ (¢enepanbHO paboyeil mporpaMMmoii OCHOBHOrO 00IIero 0Opa3oBaHHs MO XUMHHU
(st 8-9 knaccoB 00pa3oBaTENbHBIX OpraHu3alii, 0a30BbIid YPOBEHD ).

XuMu4ecKkoe 00pa3oBaHME, MOTYYaeMOE BBIMYCKHUKaMU 0011€00pa3oBaTebHOM
OpPraHM3allvy, SBISIETCS HEOTHEMJIEMOM YacTbl0 MX 00pa3oBaHHOCTU. OHO CITYKUT
3aBEpIIAIOIIMAM 3TAlOM pPEAIM3ALMU HAa COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE
KJTFOUEBBIX LICHHOCTEH, MPUCYIIMX LETOCTHONW CHCTEME XUMUYECKOr0 00pa3oBaHus. OTH
LEHHOCTU KacaroTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (POPMUPOBAHHMS MHUPOBO33PECHUS U
OOWIEH KyJIbTypbl 4YEIOBEKA, a TAKXKE 3KOJIOTMYECKM OOOCHOBAHHOIO OTHOLLICHMS
K CBOEMY 3/I0pPOBBbK0 M NPUPONHON cpene. Peanmmsyercs xummyeckoe oOpa3oBaHUE
o0yvaroumxcss Ha YpPOBHE CpeaHEro oomero o0pa3oBaHUs CPeACTBAMH y4eOHOTO
npeaMeTa « XuMUsy, COACPKaHUE U TIOCTPOCHUE KOTOPOTO OMPENENIEHBI B MPOrpamMme
0 XUMHH C YUETOM CHEHU(PUKA HAYKA XMUMHH, €€ 3HAUCHUS! B MO3HAHWUU MPHUPOIBI U
B MarepuajbHOW >KM3HM OOMIECTBA, a TaKke ¢ Yy4€TOM OOmMX Leaed u
NPUHLUIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEro OOIIEro
obpazoBanusi B Poccuiickoit ®denepaumu. Tak, Hanmpumep, npu (HOpMUPOBAHUU
COACP)KAaHUS MpeaMeTa «XUMHs» YYTECHBI CICAYIOIUE IMOJIOKEHUS O creuuduke u
3HAYCHUU HAYKH XUMUH.

XUMHUSL KaKk DJIEMEHT CHCTEMBbl E€CTECTBEHHBIX HAyK HWIPAcT OCOOYK pPOJIb
B COBPEMEHHOM LIMBUIM3AIMH, B CO3JaHUN HOBOW 0a3bl MaTepuasibHON KyabTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMUPOBAHME PALMOHATIBHOIO HAYYHOT'O MBILICHHS, B CO3/1aHUE
LEJIOCTHOIO TPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaKk O €IUHCTBE HPUPOABI U
YeJI0BEKa, KOTOpoe (POpMUPYETCS B XMMHUHM HA OCHOBE TMOHUMAHHS BELICCTBEHHOI'O
COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKY CTPOCHUEM BELIECTB, UX
CBOMCTBAMHM M BO3MOKHBIMH 00JIaCTSMU IPUMEHEHHSI.

TecHO B3aMMONEHCTBYsSE C APYrUMH €CTECTBCHHBIMM HAyKaMH, XHMHs CTaia
HEOTHEMJIEMOM YaCTbIO MUPOBOW KYJIBTYPBI, HEOOXOAMMBIM YCIOBHEM YCIEHIHOTO
TPyAa H SKU3HM KaXAOro uneHa oOuiectBa. COBpeMEHHAas XUMHUSI Kak Hayka
CO3UJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMH HAIPaBJICHA HA PEIICHUE TT00ATbHBIX
npo0JieEM YCTORYMBOIO Pa3BUTHS YEJTOBEUECTBA — CHIPhEBOM, SHEPreTUUECKOM, TUIICBOH,
HKOJIOTHYECKON O€30MaCHOCTH U OXPAHBI 310 POBbSI.
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B cooTBeTcTBUM ¢ OOMIMMHU LENSIMU U MPUHIMIIAMUA CPETHETO 00IIEro 00pa3oBaHMs
conepxanne npeamera «Xumus» (10—11 kmaccel, 0a30Bblii YPOBEHb W3YUCHUS)
OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYAROIMXCS,
HEOOXOJUMYI0 MM JUIs BBIPAOOTKM MHPOBO33PEHUYECKMX OPUEHTHUPOB, YCIEHIHOIO
BKJIFOUCHUSI B YKM3Hb COLMYMA, MPOMOJDKEHHs 0Opa30BaHUs B PA3IMUYHBIX O0JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CoCTaBISIOIIMMU MPEAMETA «XUMUSY ABISIOTCS 0a30BbIE KyPChl — «Opranunyeckast
xuMUs» 1 «O0Ias 1 HEOPraHWYeCcKasi XMMHUSD», OCHOBHBIM KOMITIOHEHTOM COACP)KaHUs
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOM HAyKM. CUCTEMA 3HAHWUN IO HEOPraHWYECKOM
XUMHHA (C BKIIFOYEHUEM 3HAHUH W3 OOHIeH XWMHM) W OPraHMYECKOW XUMUH.
dopMupoBaHWE MAHHOM CUCTEMBbI 3HAHWI MPHU W3YyYEHHHM NOpeaAMETa 00eCnedrBacT
BO3MOKHOCTb PACCMOTPEHHUSI BCETO MHOr000pa3ysl BEIECTB HA OCHOBE OOIIUX MOHSATHIA,
3aKOHOB ¥ TEOPUN XUMUU.

Crpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOPraHWYeCKasi XUMHUsD» CPOPMHUPOBAHA B MPOrPaMMe 10 XUMUU HA OCHOBE CHCTEMHOI0
NoaXoJa K HM3YYECHUIO yueOHOro wmarepuaga M OOYyCJIOBICHA HMCTOPHYECKU
O0OOCHOBaHHBIM PA3BUTUEM 3HAHWN HA OMPEACIEHHBIX TEOPETHUECKUX YPOBHAX. Tak,
B KypC€ OPraHMYeCKON XMMHUHM BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHMYECKOM
TEOPUH CTPOCHHUSI OPraHUUYECKUX COCTUHEHNH, a TAKXKE HA YPOBHE CTEPEOXUMUYECKHUX U
AJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUM BeIIeCTB. CBeneHUs 00 M3y4aeMbIX B Kypce
BEILECTBAX JAKOTCSI B PA3BUTHH — OT YIJIEBOAOPOAOB A0 CHOXHBIX OMOJIOTMYECKU
aKTUBHBIX COCIMHEHMHA. B Kypce OpraHmyeckoil XWMUU MOMy4YarOT Pa3BUTUE
C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOrO 00mIEr0 0Opa3oBaHMs TEPBOHAYAIBHBIE
OPEACTABICHUS O XUMHWYECKOH CBS3M, KJIACCH(PUKALMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHUS, O XUMUYECKON peakium.

[lon HOBBIM yIJIOM 3peHMss B mpeaMere «Xumus» 0a30BOro  YpPOBHS
paccMaTpuBacTCs M3YYEHHBII Ha YPOBHE OCHOBHOrO oOmero oOpa3oBaHus
TEOPETUYECKUN MaTepual U (PaKTOJIOTMUYECKHE CBEACHMS O BELIECTBAX M XUMHUYECKOI
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0uiast 1 HEOpraHMueCcKasi XMMHs 00ydaronuMcst
NPEAOCTABISETCS  BO3MOXKHOCTh ~ OCO3HATh 3HAYECHUE MEPUOAMYECKOIO  3aKOHA
C OOLIETEOPETUUECKUX U METOAONOTMUYECKUX MO3ULUH, TIyOXKe MOHATH UCTOPUUYECKOE
u3MeHeHue (QYHKIUI HTOro 3aKkoHa — OT 0000wmWarmeil 10 OOBIACHAIOMIECH Hu
IIPOTHO3UPYIOLIEH.

Envnas cucrema 3HAHWM O BOKHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAX W MPHMEHEHHM, a TAKKE O XMMHUYECKUX PEAKIUAX, WX CYIIHOCTH WU
3aKOHOMEPHOCTSIX NPOTEKaHWsl AONONHsEeTCs B Kypcax 10 m 11 kiaccoB syieMeHTaMu
COACPKaHMsI, UMEIOIIMMH KYJAbTYPOJIOTMUYECKUI U MPUKIAAHOW XapakTep. OTH 3HAHUS
CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3M XUMUH C IPYTUMU HAYKAMH, PACKPHIBAIOT €&
pOJiIb B MO3HABATEIBHONM W MPAKTUYECKOH AEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUSI K MPOLECCY TBOPYECTBA B OOJACTH TEOPHUM U MPAKTUUYECKUX
OPWIOKEHUI XWMHUHM, TOMOTarOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO



DenepanpHas pabouas nmporpamma | Xumust. 10-11 knaccer (6a30BbIi ypOBEHB)

Y JTMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMUEH, KPUTHUECKH OCMBICIIMBATh
UH(POPMALMIO U TPUMEHSTH €€ AJIsl MOMOJIHEHWSI 3HAHWHA, PEIICHUST MHTEIJICKTYaJIbHbBIX
1 DKCIEPUMEHTAIIbHBIX MCCIENOBATENbCKMX 3a1ady. B nenom coaepxkanue y4eOHOro
npeaMera «XUMHs» JaHHOTO YPOBHS M3YYEHHsI OPUEHTHPOBAHO HA (POPMHUPOBAHUE
y 00ydaromuxcss MUPOBO33PEHUECCKOM OCHOBBI JJisl MOHUMAaHUsST (PUIOCOPCKUX UIEH,
TAKUX KaK. MaTrepualbHOE EIMHCTBO HEOPraHMYECKOIO W OPraHMYeCcKOro MHpa,
OOYCIIOBJICHHOCTb CBOMCTB BEIIECTB HMX COCTABOM M CTPOCHHEM, IO3HABAEMOCTh
NOPUPOJHBIX SBICHUHA MYTEM 3KCIEPUMEHTA U PELIEHUS TPOTUBOPEUMA MEKTY HOBBIMU
(pakTaMu M TEOPETUYECKUMHU MPEANOCBUIKAMU, OCO3HAHUE POJIM XMMHH B PEIICHUH
AKOJIOTMYECKUX MPOOJIEM, a Takke MpoOsieM COEpEKEHUs] YHEPreTUUECKUX PECYPCOB,
ChIPbsI, CO3JaHHSI HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B nnane pemenus 3agad BOCIHUTAHMS, PA3BUTHS U COLMAIM3ALMN O0YYarOIIUXCs
HPUHSATHIE TPOrPAMMOH 110 XUMHUHU MOAXObI K OMPEACICHUIO COACP)KAHUS U TIOCTPOCHUS
OpeaMeTa MPEeayCMaTpuBarOT (POPMUPOBAHUE YHUBEPCATIBHBIX YYEOHBIX ACHCTBHIA,
UMEROIIUX 0a30BOE 3HAUEHUE JUISl PA3IMYHBIX BUAOB ACITEIBHOCTH: PEIICHUS MPOOIIEM,
MOUCKA, aHaJn3a U 00paboTKK MHPOPMAIIMHU, HEOOXOAUMBIX Il TPUOOPETEHMSI OMbITA
IIPAKTHYECKONM W HCCIIEIOBATEIBLCKON ACATEIBbHOCTH, 3aHUMAIOILIEH BaKHOE MECTO
B TIO3HAHUM XUMUH.

B npaktuke npenogaBaHus XAMUK KaK HA YPOBHE OCHOBHOT'O 0011IE€ro 00pa3oBaHus
TaK U Ha YPOBHE CPEeAHEro oOuiero oOpa3oBaHus, IPU ONMPEICIICHUN COACP/KATENBbHON
XApPAKTEPUCTUKKA LENeld HM3y4eHUsl NpeaMeTa HaNpaBlICHUEM IEPBOCTEHEHHON
3HAYMMOCTH TPAAULMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB XMMMUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUYECKON NESITEIbHOCTH YETIOBEKA U KaK
OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KYJNbTYphl. C METOAMYECKOW TOYKM 3PEHHS TAKOW
NOJXOJ K OMPEEIICHUIO LENei N3yUeHUsl PEAMETA SIBJISIETCS BIIOJIHE OMPaBJAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS [NIABHBIMU LENSIMU U3YUEHHS TPEAMETA « XUMUS)
Ha 0a30BoM ypoBHE (10-11 Kki1.) SBASIFOTCS:

(OpMUPOBAHUE CUCTEMBl XMMHYECKMX 3HAHWI KaK BA)KHEHIICH COCTaBJISIFOLICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOW JIeKAT KIIFOUEBBIEC MOHSTHS,
(yHIaMEHTABHBIE 3aKOHBI M TEOPUM XMMHHU, OCBOCHHME S3bIKA HAYKH, YCBOCHUE M
NOHUMAHKWE CYIIHOCTH JOCTYHHBIX OOOOHICHWH MUPOBO33PEHYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS,

(opMHUpOBaHUE M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOAAX MO3HAHUS
BCILECTB M XUMHUYECKMX pEakUuii, HEOOXOAMMBIX MJIsi MPUOOPETEHHS YMEHUA
OPUEHTHPOBATHCS B MUPE BEILIECTB U XMMUYECKHUX SIBJICHUIA, UMEIOIUX MECTO B IPUPOJIE,
B IIPAKTUYECKON W TOBCEIHEBHOM JKU3HH,

Pa3BUTUE YMEHHIA W CIIOCOOOB NEATEIILHOCTH, CBS3AHHBIX C HAOMIOACHUEM U
OOBSICHCHUEM XUMHUYECKOTO HKCIEPUMEHTA, COOMIIOJICHUEM MpaBuyl OE30MaCHOrO
oOpalIeHusl ¢ BEHIECTBAMMU.

Hapsny ¢ »TuM coxpepkatenibHas XapakTepUCTUKA LEJded W 3a1a4 HM3y4YECHHUs
npeaAMeTa B MPOrpaMMe MO XWMHUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM
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C HOBBIMH TIPUOPUTETAMH B CHCTEME cpeaHero oomiero oOpazoBaHus. CeromHs
B MPETOaBaHUM XUMUU B OOJIBIICH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUUYECKON
KOMITIOHEHTE COACPKaHUs OOyUYCHMsI, OPUCHTUPOBAHHON HA MOATOTOBKY BBIMYCKHUKA
OrOIIC00pa3oBaTeIbHON  OpraHu3aluy, BIAACIOMEro He HaOOpoM 3HaHUWM, a
(YHKITMOHAILHOM T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHUSIMU aKTHBHOTO
MOJTyYEHUS 3HAHWUN U PUMEHEHUS UX B PEAbHOM JKU3HU ISl PEIICHUS TIPAKTHYECKUX
3ajau.

B »Tolt cBA3M Tpu M3ydEeHWM TpeaMeTa «XUMHs» JTOMUHUPYIOIIEE 3HAYCHUE
npUOOPETAIOT TaKKE TICTN U 3aa4H, KaK:

amanTanus OOYYarOUIMXCS K YCJIOBUSM JMHAMWYHO Pa3BUBAOIIETOCS MHUpA,
(GopMUpOBaHNE MHTEIJICKTYATbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYTHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO TPAMOTHBIX PEIICHU B KOHKPETHBIX
YKM3HCHHBIX CUTYALMSIX, CBA3aHHBIX C BEIICCTBAMHU U X MPUMEHEHUEM

(GopMUpoOBaHUE Y 00YUYAIOIIUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETCHIU ),
UMECIOIIUX YHUBEPCATBHOEC 3HAYCHHUE JIs PA3IMUHBIX BUJOB ACIATEIBHOCTU: PEIICHUS
npobjieM, MOMCKa, aHaim3a MW o0paboTku  MHpOpMALUU,  HEOOXOAMMBIX
JUTS TPUOOPETEHMSI OTBITA AEATEIBHOCTH, KOTOpas 3aHMMAET BaKHOE MECTO B TIO3HAHUH
XAMUH, a TaKXKE JJIsl OIEHKH ¢ TIO3MIMN 3KOJIOTMYECKON Oe30MacHOCTH XapakTepa
BIIMSIHUSL BEUICCTB M XUMHYECKUAX TPOILIECCOB HA OPraHW3M 4YEJOBEKA M TPUPOAHYIO
cpeay;

Pa3BUTUE TIO3HABATEIILHBIX HWHTEPECOB, WMHTEIJICKTYAJIbHBIX W TBOPYECKHUX
COCOOHOCTEH O00ydYaroIuXcs: CIMOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIE
3HAHWS 1O XUMHUH B COOTBETCTBMM C >KM3HCHHBIMHU MOTPEOHOCTSIMH, MCIOIb30BAThH
COBpPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTUH JUTS TIOMCKA U aHaJi3a y4eOHOM U HaydHO-
NONyJIsIpHON WH(POPMAIIMKA XUMHUUYECKOTO COJIEPIKAHHUS,

¢opMupOBaHUE M PA3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOIO W JIOTMUECKOTO
MBILICHUS, HaOMIOAaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMMBI, B YACTHOCTH, MPH IUJIAHUPOBAHWUM M TIPOBEACHUM XMMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTAHUE Y 00 YHAIOIIUXCS YOSXKAEHHOCTH B TYMAaHUCTUYECKOM HAMTPaBJICHHOCTH
XAMUHM, €€ BWKHOM pONMM B PEUICHUU TJOOATBHBIX MPOOJIEM paIMOHAILHOTO
NPUPOIONOJIB30BAHUS, TIOMOJHECHUS JHEPreTUUECKUX PECYpPCOB W COXPAHEHUS
NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO  OTHOIICHUS
K TPUPOJEC M CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHHs OIbITa HCMOIb30BAHUS
MOJTYYECHHBIX 3HAHWM JJI1 MPUHSATUS TPAMOTHBIX PEIICHUM B CUTYaIUsX, CBS3aHHBIX
C XUMUUYECKUMHU SIBJICHUSIMU.

[lemm w® 3amaud  W3YYECHUS MpEeaAMETa «XUMHs» MOMYYWIA TMOAPOOHYIO
METOAMUYECKYI0 HWHTEpHpeTanuio B paszaene «llmaHupyemble pe3yabTaThl OCBOCHHUS
IpOrpaMMBbl 10 XUMHKWY», Ojarojgaps 4eMy 00€CredeHO YETKOE MPEJCTaBICHUE O TOM,
Kakue 3HAHWS M YMEHUS HMMEIOT MPSAMOE OTHOIICHWE K pealu3aldd KOHKPETHOU
TIEITH.
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B yueOHOM muaHe cpenHero oOmero oOpa3oBaHusl MpeaMeT «XuMHs» 0a30BOro
YPOBHS BXOAMT B COCTaB MPEAMETHON 001acTh « ECTECTBEHHO-HAYYHBIE TPEAMETHIY.

OOmiee 4KMCa0 4YacoB, PEKOMEHJOBAHHBIX MjIsi M3Y4YCHUsS XuMUU — 68 4Yacos:
B 10 kmacce — 34 vaca (1 yac B Heaento), B 11 kinacce — 34 gaca (1 gac B HeeNt0).
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COJEPKAHUE OBYYEHUS!

10 KVIACC

Teopernyeckue 0OCHOBbI OPTraHNYECKOIl XUMHH

[Ipenmer OpraHMYEeCKOW XUMHMH: €€ BO3HMKHOBEHUE, DPA3BUTHE W 3HAYCHHE
B TIOJIYYCHUM HOBBIX BEIICCTB M MarepuajoB. Teopuss CTPOCHHsT OPraHUYECKHX
coenuHeHnii A.M. BytnepoBa, €€ OCHOBHbIC NONOKEHUS. CTPYKTypHBIE (POPMYIIBI
OpPraHMYECKUX BEIIECTB. ['oMomorus, n3omepusi. XUMUYECKas CBA3b B OPraHUYECKUX
COCIMHEHMSIX — OJIMHAPHBIC U KPATHBIE CBSI3M.

[IpencraBnenne o Kiaccu(pukaumm OpraHudeckux BemecTB. HomeHknarypa
OPraHUYECKUX COCAMHECHUHN (CUCTEMAaTHUUECKas) U TPUBUAIBHBIC HA3BaHUS BOKHEHIIIMX
NPEACTABUTENEH KJIAaCCOB OPraHUYECKUX BEILECTB.

JKCNepUMeHTAIbHbIE METOAbI H3yUYeHHsI BeleCTB U UX NMpeBpalieHuii

O3HakoMJjIeHHE ¢ 00pa3liaMK OPraHMUYECKUX BEIIECTB U MaTe€pUaiaMi Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJT OPraHMYECKMX BEIIECCTB, HAONIOJCHUE M  OMNKMCAHUE
JIEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILIEHUIO OPraHUYECKUX BEIIECTB ITPU HarPEBAaHUU
(mnaByieHue, 0OYTIIMBAHUE U TOPECHUE).

Yraesonopoasl

AJIKaHBI. COCTaB M CTPOCHUE, TOMOJIOTUUECKUI psifl. MeTaH v 3TaH — NpoCTeHIme
NPEICTABUTENN AIKAHOB: (PU3MUYECKUE U XUMUYECKUE CBOMCTBA (PEAKIIMK 3aMEICHUS U
TOPEHUs ), HAXOKJCHUE B MPUPOJE, TIOJYUECHUE U IPUMEHEHUE.

AJIKEHBI. COCTaB M CTPOCHUE, TOMOJIOTMYECKMH Psii. OTWICH W MNPONUICH —
OPOCTEUIINE MPEACTABUTEIMN ATKEHOB.: (PM3NYECKUE U XMMHUYECKUE CBOMCTBA (peakiuu
THJIPUPOBAHMS, TAJIOTCHUPOBAHUS, TUApPATAlMM, OKUCICHUS W MOJIMMEPU3allun),
NOJIyYCHUE U IPUMEHEHUE.

Anxaguensl: OyraameH-1,3 u  MerunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUYECKHE CBOMCTBAa (peakums mnonuMmepuzanuu). [logydyeHue CHHTETUYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI. COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUUECKUNA psif. AUETHIECH —
OPOCTEUIINI NPEICTABUTENb ATKUHOB. COCTAB, CTPOCHHE, (PU3MUYECKUE U XUMHUUECKUE
CBOMCTBA (peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIpaTAlMN, TOPECHHUS),
NOJIyYCHUE U IPUMEHEHUE.

Apenbl. beH3om: cocTaB, CTpoeHUE, PU3NYECKUE U XUMUUYECKUE CBOMCTBA (pEaKuu
raJIOTCHUPOBAHUST W HUTPOBAHMUS), MOJYUYEHUE W MPUMEHEHHE. Toayon: cocmas,
cmpoenue, uzudeckue U Xumudeckue Ceolcmed (peakyuu 2aio2eHUpPOSaHusl U
HUMpoBaHus), noaydenue u npumererue. TOKCHUHOCTh apeHOB. | '€HETUYECKasi CBS3b
MEXAY YIVIEBOAOPOIAMH, MPUHAMICKANMMHA K PA3IMYHBIM KJIaCCAM.

' Kypcusom B TekcTe BblieleHbl 3IEMEHTbI COAEpKaHHMs yueOHOrO Marepuana, KOTOpbIE H3YYaroTcs

B O3HAKOMHTEILHOM ILIAHE W HE BKJIIOUAIOTCS B COCTaB IMPEeAMETHBIX pe3ysbraroB ocBoeHust ®OIT COO
Ha 6a30BOM yPOBHE.
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[TpuponHbIE UCTOYHUKHU YTAEBOAOPOIOB. [IpupoHbIiA Ta3 U MOMyTHBIE HEPTIHbIE
ra3el. Hedrb 1 €€ mporcxoxxaeHue. CrnocoObl nepepadoTku HEPTH: MEPETOHKA, KPEKUHT
(TEpMUYCCKHA, KaTaauTHUeCKuii), mupoiau3. [IpoaykTel mnepepaboTku HepTH, HX
NPUMEHEHHE B TMPOMBIIIJICHHOCTH W B ObITy. KaMeHHBI Yroab W TPOAYKTHI €ro
nepepadoTKH.

JKCNepUMEHTATbHbIE METOAbI H3Y4YEeHHsI BeIeCTB U UX NpeBpaleHuii

O3HakoMJIEHHE ¢ 00pa3LaMu MIacTMAacC, KayuyyKOoB M PE3UHBL, KoJutekuuu « Hedtby
U «YToib», MOACTUPOBAHUE MOJIEKYJ VYIJIEBOAOPOAOB W TaJOr€HONPOU3BOIHBIX,
NPOBEJICHUE MPAKTHY eCKOi padoThl: NOIYYCHUE YTHIICHA U U3YUEHHUE €TI0 CBOMCTB.

PacuérHble 3aga4un

BbluncrieHnst o ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJHOr0 BEUIECTBA WJIM MPOJAYKTA PEaKlUu MO M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEUIECTB WM TPOAYKTOB PEAKIIMH ).

Kuciopoacoaep:kammue opranndeckue coeIMHEHUs

[IpenenbHbIE OTHOATOMHBIC CIIUPTHL. METAHOI U ATAHOJ. CTPOCHKE, (PU3NUECKUE U
XAMUYECKHE CBOWCTBA (PEAaKIIMM C aKTUBHBIMM METaJUIaMU, TalOr€HOBOIAOPOIAMH,
rOpPEeHuE), MpUMEHECHUE. BOIOpOIHbIE CBI3M MEXKAY MOJIEKyJaMu coupToB. JleicTBue
METAHOJIA ¥ 3TAHOJIA HA OPraHM3M YEJIOBEKaA.

MHOroaTroMHbIE CIIUPTHI. DTUJICHIIIMKOb U TIIMLIECPUH. CTPOCHUE, (PU3MUECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOJECHCTBUE CO IICIOYHBIMU META/UIAMU, KAYECTBEHHAs
peakisi Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBUE HA OopraHu3M uesioBeka. [IpuMeHeHue
TTIMLIEPUHA U STUJICHTITUKOJIS.

DEHOI: CTPOCHUE MOJIEKYJIbI, (PU3NUYECKUE U XUMUYECKIE CBOMCTBA. TOKCUYHOCTD
¢penona. [Tpumenenue dpeHona.

AnbIerunpl U kemownvi. @OpMaNbICTU, alETATBACTHA, CTPOCHHUE, (PU3UUECKUE U
XUMHYECKHE CBOMCTBA (peaklMH OKHUCICHUS M BOCCTAHOBJICHHUS, KAYE€CTBEHHBIC
peaKuum ), NOJyYCHHUE U IPUMEHECHHUE.

Ayemon: cmpoenue, gpusuyeckue u xXumuyeckue ceolucmsd (peakyun OKUCIeHUs U
BOCCMAHOBIEHUSL), NOTYYeHUe U NPUMEHEHUE.

ONHOOCHOBHBIC TPEACIbHBIE KapOOHOBBIC KHUCIIOTH. MypaBbUHAsS M yKCYCHas
KUCJIOTBL: CTPOCHUE, PU3NUECCKIE M XUMUYECKHE CBOICTBRA (CBOMCTRA, OOIIME 171 Kilacca
KUACJIOT, peakiusi STepudukaimu), MOoIydeHue u npuMeHeHue. CreapuHoBas H
OJICMHOBAsl KMCJIOThI KaK MPEICTABUTENN BBICIINX KAPOOHOBBIX KMCIOT. Mbljia KaK COu
BBICITNX KapOOHOBBIX KUCJIOT, MX MOIOILEE ACHCTBUE.

CnoxHbie 3pUpPHl KaKk TPOU3BOJHBIC KAPOOHOBBIX KHUCIOT. ['MIPONH3 CIOMKHBIX
a¢upoB. XKupsl. ['maponus sxupos. [IlpumeHenne skupoB. buosornueckas posb KUPOB.

YTrieBoabl: COCTaB, KiacCH(PUKAIUS YITEBOAOB (MOHO-, M- U TOJMCAXaPHIbI).
['mroko03a — mpocTernmMii MOHOCAxapyua: 0OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3MUECKUE
U XUMUYECKHE CBoOicTBA (B3ammojeiicteue ¢ ruapokcuaom menu(ll), oxucrnenue
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIECHUE, OpPOXKEHUE TIIFOKO3HI),
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HAXOXKJICHUE B MPUPOJE, NIPUMEHEHHE, Ononorudeckas posb. dorocunre3. OpykTo3a
KaK U30Mep IIIIOKO3BI.

Caxaposza — npeocmasumeint OUCaAxdpuoos, cUOPOIU3, HUXOICOCHUE 8 NPUpooe U
npumenenue.

Kpaxman ¥ wewnoo3a Kak NOpUpPOAHbIE monuMepsl. CTpOEHUE Kpaxmasia |
LEIUTIONI03bL. DU3MYECKHE U XUMUUYECKHE CBOMCTBA KpaxMana (TrHApOiIn3, Ka4eCTBCHHAS
PEeaKIMsi C UOJIOM ).

JKCNepPUMEHTATbHbIC METObl U3YUeHHsI BellleCTB U UX MpeBpalleHuii

[TpoBenenune, HAOMOACHUE M OMMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB. TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE STAHOJA OKCHIOM
meau(Il)), MHOroarOMHBIX CHUPTOB (B3aMMOACHCTBHE TJULEPUHA C TUIPOKCHUAOM
veau(ll)), anbaernaoB (OKMCICHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  Mmemu(ll), BlammonelicTBHEe Kpaxmaiga € MOJIOM), MPOBEACHHUE
NPAKTUYECKOM pabOThI: CBOHCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3aga4un

Bbrunciennst mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOr0 BEUIECTBA WJIM MPOJAYKTA PEaKlUu MO M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEMICCTB UJIN MPOJYKTOB PEAKIIUN ).

A3orcoaepikale Opranu4ecKue coeJHHEeHUs!

Amuner. Memunamun u anuiun: cocmas, cmpoenue, uzudeckue u Xumuyeckue
cgoticmad (2opeHue, g3aumooeticmaue ¢ 8000 U KUCTOMAMU,).

AMUHOKHCIOTBl KaK amM(pOTEPHBIE OPraHUYeCKUE COCAMHEHUs. Dusndeckue M
XAMHYECKHE CBOMCTBA aMUHOKUCIIOT (HA MPUMEpPE MIMIMHA). bruonornyeckoe 3HaYeHHE
AMUHOKUCIIOT. [lenTuapl.

benku kak TOpUPOAHBIE BBICOKOMOJECKYJIPHBIE COEQUHEHUs. llepBuuyHas,
BTOPAYHASI U TPETUYHASL CTPYKTypa OEJIKOB. XMMUUECKUAE CBOMCTBA OCIKOB: TMIPOJIU3,
JICHaTypaLusl, KAYeCTBEHHBIE PEAKIMN HA OCIIKH.

JKCNepUMEHTATbHbIE METOAbI H3Y4YEeHHsI BeIeCTB U UX NpeBpaleHuii
HaOmoaenne u onucaHue OEMOHCTPALMOHHBIX OIBITOB. JCHATypauus OEIKOB
[PY HArpeBaHUH, LIBETHBIE PEAKIIMH OETTKOB.

BbICOKOMO/1eKY/ISIDHBIE COEHHEHNS

OCHOBHBIE TOHATUS XWMHUH BBICOKOMOJIEKYJISIDHBIX COCJAMHEHWI: MOHOMED,
HOJIMMED, CTPYKTYPHOE 3BEHO, CTETIEHD MTOJMMEPH3ALUH, CPEIHSSA MOJIEKYJIIPHAs Macca.,
OCHOBHBIE METOZBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHECHUN — MOMMMEPU3alus U
MOJIMKOH ICHCALIHSL.

IInacmmaccer  (norudmuien, NOAUNPONUIECH, NOIUSUHUIXIOPUO, NOIUCIUPOIL).
Hamypanenviii v cunmemudeckue KAy¥yku (Dymaouenogulii, XI10ponpeHosvili U
usonpenoewiil). Bonokna: namypaivhvie (XJI0NOK, WEpCmy, WEIK), UCKYCCMEEHHbIe
(ayemamuoe 8OJI0KHO, BUCKO3A), CUHMEMUYecKue (KanpoH U IA6CaH,).
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3KCIIepI/IMeHTaJILHLIe METOAbI H3YUCHUSA BCIIECCTB H HX npeBpameHnﬁ
O3HaKOMJICHUE C o6pa3naM1/1 MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.

MexnpeaMeTHbie CBSI3H

Peanuzanmss MEXNPEAMETHBIX CBS3€ NpPU W3yYEHHHM OPraHWYECKOH XUMHH
B 10 Kacce OCyIIECTBISIETCS YEPE3 UCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATHI, TaK M TOHATHH, SBISIIOIIMXCS CHUCTEMHBIMU JUIsl OTHENIBHBIX IMPEIAMETOB
€CTECTBEHHO-HAYYHOI0 I[UKJIA.

OO11Me ecTeCTBEHHO-HAYYHBIE MOHATHSL: IBIICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHANIN3, CUHTE3, KJIACCH(PUKALMS, TEPUOAUYHOCTb, HAOIIOICHUE, U3MEPEHHE,
SKCHEPUMEHT, MOJCITMPOBAHNUE.

®dusnka: MaTepusi, SJHEPrus, Macca, aToM, SJIEKTPOH, MOJEKYJa, SHEPreTHUECKUil
YPOBEHb, BEHIECTBO, TEO, OOBEM, arperatHoe COCTOSHHME BEINECTBA, (PU3MUECKHUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BEUIECTB B OPraHu3Me,
(OTOCUHTE3, OMONOrMYECKN aKTUBHBIC BEHIECTBA (OCTKHU, YIJIEBOBIL, SKUPBI, (JEPMEHTHI ).

['eorpadusi: MHUHEpanabl, TOPHBIC MOPOABI, MOJIE3HbIE MCKOMNAEMBbIE, TOIUIUBO,
PECypCHI.

TexHonmorus:: MUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHATBHOTO TMHTAHMsI, MOIOILUE
CPENCTBA, IEKAPCTBEHHBIE M KOCMETUYECKUE TPENapaThl, MaTEPUAIIbl U3 HCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KUITACC

Teopernyeckue 0CHOBbI XUMHH

XUMUUECKHAN d7EMEHT. ATOM. SIapo aroma, M30TOMBL OJNEKTPOHHAs 0000YKA.
OHEpPreTMYeckue ypOBHM, MOAYPOBHU. ATOMHBIE OpOWTaiM, S-, p-, d- DIEMEHTHL
OcoOeHHOCTH pacnpeacsiCHHsl JIEKTPOHOB O OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YETHIPEX MEPUOJO0B. DNEKTPOHHAS KOH(PUTypaLus aTOMOB.

[lepuogruecknii 3akoH W Ilepuonmueckas cuUCTEMA XUMMYECKHUX DJIEMEHTOB
.. MenneneeBa. CBs3b NEPUOAMYECKOrO0 3akOHA M Ileprogmyeckoil cucTrembl
XUMHAYECKUX d1eMeHTOB 1. . MeunaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTU M3MEHEHUS CBOHCTB XMMHMUYECKUX HJIEMEHTOB M 00pa3yeMbIX HUMU
IPOCTBIX M CIIOKHBIX BELIECTB 110 I'PyNIaM M MEPUOAAM. SHAUCHUE NEPUOAMYECKOrO
3aKOHA B PA3BUTHU HAYKU.

CTpoeHue BeniecTBa. XUMUYECKast CBsI3b. BUbI XMMUUYECKON CBS3M (KOBaJICHTHAsI
HEMOJIIPHAsE W TOJsIpHAs, WOHHAsA, MeTalMdeckas) MexaHu3Mmbl 00pa3oBaHuUs
KOBAJICHTHOM XUMUYECKOU CBSA3M (OOMEHHBIH M JOHOPHO-AKIENTOPHBIH ). Bomopoanas
CBs13b. BaJIEHTHOCTB. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHUS. IOHBI: KaTHOHBI
Y QHUOHBIL.
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BemectBa MOJEKYJISIPHOIO U HEMOJEKYJSIPHOTO CTPOCHMs. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIbI KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUIA KPUCTATIMYECKON PEIIETKY.

[Tonsarue o qucnepcHsbix cucremax. UCTHHHBIE M KOJUTOM IHBIE pacTBOPBL. MaccoBas
JI0J1s1 BEILIECTBA B PACTBOPE.

Knaccu(ukanuss HeopraHnyeckux coenmHeHnil. HoMeHKnarypa HEOpraHu4ecKux
BEIIECTB. ['eHeTMYECKass CBA3b  HEOPraHMYECKHUX  BEIUECTB, IPUHAIIICIKALINX
K Pa3JIMYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccuukanus XMMUYECKHX PEAKIMA B HEOPraHUYECKON
U OPraHu4ecKOd XMMHHU. 3aKOH COXPAHEHMsI MACChl BEIUECTB, 3aKOH COXPAHCHUS U
IPEBPALLICHUS SHEPTUU IIPU XUMHUYECKUX PEAKLUSX.

CkopocTh peakumu, €€ 3aBHUCHMOCTb OT pa3iauuHbIX (pakTopoB. OOpaTUMBbIe
peakumu. XuMu4eckoe paBHoBecHe. DaKkTOPBI, BAMSIOIIME HA COCTOSHUE XUMUYECKOTIO
pasHoBecus. [Tpunnun Jle [larense.

OnexTponutudeckas auccoruanus. CuibHble W cimalbie dieKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB. KUCas, HEUTpanbHas, WenouHas. [lonsamue o 6000pOOHOM
noxazamene (pH) pacmeopa. Peakuun HOHHOTO 0OMEHA. [ uOponiu3 HeopeaHuyeckux u
Op2aHUYeCKUX BeULeCma.

OKHUCIMTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu. [lowsmue 00  2iekmpoiause
'PACNIABOB WPACMBOPOS coieli. [ipumenenue 2nexkmponusd.

JKCIEePUMEHTANbHbIC METO/IbI H3Y4YCHHSI BEIIECTB U UX MpeBpalleHHii

JlemoncTpauust Tabmun  «llepuoanyeckas cuUCTEMa XUMUYECKUX DJIEMEHTOB
J.W. MenaeneeBa», M3yuyeHUE MOJECNECH KPUCTAUIMUYECKUAX PEIIETOK, HAOIIOICHUE
U OMHUCAHWE JEMOHCTPALMOHHBIX M JJAOOPATOPHBIX OMBITOB (PA3JIOKEHUE MEPOKCHIA
BOJOPOJa B MPUCYTCTBHM KaTaau3aropa, ONPEACICHUE CPEIbl PaCTBOPOB BELIECTB
C MOMOIIbK YHMBEPCATBHOIO MHAMKATOPA, PEaKlMd HOHHOrO OOMEHA), MPOBEACHUE
NPAKTUYECKOM padoThl «BiusiHME pa3iuyHbIx (PAKTOPOB HAa CKOPOCTh XUMUYECKOW
peaKuum».

Pacuérnbie 3agaun
Pacuérel Mo ypaBHEHUSIM XMMUYECKUX PEAKIMH, B TOM YUCIIC TEPMOXUMHUYECKUE
PaCU€ThI, paCUETHI C UCTIOJIB30BAHUEM TIOHATHUS «MACCOBas TOJISI BEIICCTBAY.

Heoprannyeckast xumust

Hemeramnel. Tlonoxenne HemerauioB B [lepuoanyeckoil CUCTEME XUMUYECKUX
anemenToB J[.W. MenpaeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB. DU3HUYECKUE CBOMCTBA
HEMETA/UIOB. AJIJIOTPOIHUS HEMETAUIOB (HA MpPUMEPE KUCiopona, cepel, dochopa u
yIJIepoa).

XUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEPBI, a30Ta,
¢docdopa, yriepoaa U KpEMHUSI) U UX COCAUHEHUMH (OKCHIOB, KUCIOPOACOACPIKAIIUX
KUCJIOT, BOJOPOIHBIX COCTMHEHHUIA).

[IpuMeHEHE BAXKHENITNX HEMETAIIOB U UX COCIUHEHHUA.
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Meraynel.  [lonoxkenne MeTtauioB B [lepuoanMYecKOl CUCTEME XUMUYECKUX
anemenToB [[.U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB
metauioB.  OOwmme  ¢uznueckue cBoiictBa MeTauioB.  CIlaBel  METaLIOB.
DNEKTPOXUMUYECKHI PSJT HAPSHKECHUI METAJLIOB.

XUMUYECKUE CBOMCTBA BOKHEUIINX METAIJIOB (HATPUH, KaJluii, KAJTbLIMI, MarHui,
ATFOMHUHUN, TUHK, XPOM, 5KEJIE30, MEIb) U UX COCAMHECHUM.

OOume cnocoObl MONYyYEHUs METAUIOB. Memannypeus. Kopposus memaiios.
Cnocobwi 3auumul om xopposuu. [IpuMeHeHrEe METATUIOB B OBITY M TEXHUKE.

JKCNepUMEHTATbHbIE METOAbI H3Y4YEeHHsI BeIeCTB U UX NpeBpaleHuii

H3yuenne komnekiuuu «MeTauiel M CIJIaBbl»y, 00pa3llOB HEMETAIOB, PELICHUE
OKCHEPUMEHTANBHBIX 33734, HAOMOJCHUE M ONMCAHUE JEMOHCTPAUMOHHBIX U
1a00paToOpPHBIX OMBITOB (B3aUMOJECHCTBUE TMAPOKCH A ATTFOMUHMSL ¢ PACTBOPAMHU KUCIIOT
W LLIEJIOYEH, KAUECTBEHHBIC PEAKLIMM HA KATUOHBI METAIIJIOB).

PacuérHbie 3a1a4n

Pacuétel Mmaccel BemecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce WM 00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECCTB, PACYETHI
Macchl (00bEMA, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMM, €CIIA OJHO M3 BEIIECCTB
UMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xuMuM B 00ECIEUEHUM HKOJIOTMYECKOW, SHEPreTUUYECKOW M MHUIICBOH
0€30MacHOCTH, Pa3BUTUN MEAULMHBL. [IOHATHE O HAyYHBIX METO/IAX MO3HAHUSI BEILECTB
Y XUMUYECKUX PEaKLIUL.

[Ipencrapnenuss 00 oOHIMX HAYYHBIX NPUHLIUNAX MPOMBIIIIEHHOTO MOTYYEHUS
BOKHEHIINX BEIIECTB.

YenoBek B MUPE BELIECTB U MATEPUATIOB. BAKHEHIIINE CTPOUTEIIBHBIE MATEPHAIIBI,
KOHCTPYKLIMOHHBIE ~ MarepHalibl,  KpPacKu,  CTEKIO,  KEpaMHMKa,  Marepuabl
JUISL SIIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUUYECKAE U MUHEPAJIbHBIE YAOOPEHHUS.

XAMHUS M 300pOBbE 4YENIOBEKA: IMpaBUia HUCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuiia OE30MaCHOrO MCIONB30BaHMs MpenapaToB OBITOBOW XUMHUHU
B IIOBCEAHEBHOM YKA3HH.

MexnpeaMeTHbie CBSI3H

Peanuzanuss MexXnpeMETHBIX CBSI3€H MpU M3YyYEHUM OOIICH M HEOPraHUYECKOM
xuMun B 11 Knacce OCyIIECTBISIETCS Y€pe3 UCMOIB30BAHME KAaK OOIIMX €CTECTBEHHO-
HAYYHBIX IOHATUN, TaK W IOHATHH, SBJISAIOIUXCS CUCTEMHBIMH Ui OTAEIIBHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOI O [IUKJIA.

OOu1re ecTECTBEHHO-HAYYHBIE MOHATHS: HAYYHBIA (aKT, TUMOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHHTE3, KJIACCU(PUKALMS, NEPUOAUYHOCTb, HAOMIOACHUE, SKCICPHMEHT,
MOJETIMPOBAHKE, U3MEPEHHE, SIBJICHUE.

dusuka: Marepus, SHEPIus, Macca, aroM, SJIEKTPOH, IIPOTOH, HEWTPOH, MOH, U30TOI,
PaIMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YPOBEHBb, BELIECTBO, TENO, OOBEM,
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arperaTHOe COCTOSIHME BEIIEeCTBA, (PM3MUYECKHE BEJIMUYMHBI U €IMHUIIBI UX M3MEPEHMUS,
CKOPOCTb.

buonorus: KieTka, OpraHusM, sKocucrema, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpagusi: MHUHEpaIbl, TOPHBIE TOPOAbI, MOJE3HBIE MCKOMAEMBIE, TOILUIMBO,
PECYPCHL

TexHomorust: XUMHUYECKass MPOMBILUICHHOCTb, METAIYpPrusi, MPOU3BOACTBO
CTPOMTENIbHBIX ~ MaTepHaJioB,  CEJIbCKOXO3SHCTBEHHOE MPOM3BOJCTBO,  MUILEBAs
MPOMBILLIEHHOCTb, (papmarieBTHUYECKAS POMBIIIIEHHOCTb, POU3BOICTBO
KOCMETHYECKAX  TPEMaparoB, MPOM3BOJACTBO  KOHCTPYKIMOHHBIX  MaTepHasoB,
ANIEKTPOHHAS! MPOMBILUIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XM
HA YPOBHE CPE/JTHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycraHaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS 00 yUarOUUMUCS
nporpaMMm cpeaHero oOmiero o0pa3oBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToamueckol OCHOBOM Ajis  pa3paboTKU  TUIAHUPYEMBIX
PE3yABTAaTOB OCBOCHMSI TPOrpaMM CPEAHEr0 00Iero 00pa3oBaHusl SBJSETCS CUCTEMHO-
JEATENBHOCTHBIN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TMOIXOA0M B  CTPYKTYpe
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MpeaMETa « XMMUs» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHusl BBIACIECHBI CICIYIONIME COCTABIISIOLINE:

OCO3HAaHWE OOYYaIOIIMMHCS  POCCUMCKONW TPaXAAHCKOW HMICHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOITPEICIICHUIO,

HAJIMYUE MOTUBALIMU K OOYUCHUIO;,

LEJICHANPABIIEHHOE PA3BUTUE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE
KJTHOYEBBIX [ICHHOCTEH M UCTOPUUECKUX TPAaauLil 0a30BOi HAYKU XUMHH,

TOTOBHOCTh M CHOCOOHOCTH OOYYarOMIMXCSi PYKOBOJCTBOBATHCSI B CBOEH
JEATENBHOCTH [ICHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMU, IPUCYILAMU LETOCTHON CUCTEME
XUMHUYECKOro 00pa3oBaHusl;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYPbl M CHOCOOHOCTH CTABUTH LIEJH
Y CTPOUTH YKU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YJBTAThl OCBOCHHS MTPEAMETA « XUMHS» JOCTUTAKOTCS B €MHCTBE
y4eOHON M BOCIUTATEILHON JEATEIBHOCTH B COOTBETCTBHMM C T'YMAHUCTHYECKUMU,
COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IEHHOCTSMHU U UACAIAMHA POCCUICKOTO
IPaXIaHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE HOPMAMHK M TIPaBUJIAMK TTOBEICHUS,
CIOCOOCTBYIOIIIMMH  TPOLIECCAM  CAMOIO3HAHMS, CAMOPA3BUTHsSI W HPABCTBEHHOTO
CTAHOBJICHUSI TMYHOCTH OOYYArOIIUXCSI.

JIM4HOCTHBIE ~ pe3yibTarbl  OCBOCHUS  NpeaAMeTa  «XUMHS»  OTPOKAOT
C()OPMUPOBAHHOCTh ~ OMbITA TIO3HABATEIBHOM M  MPAKTUYECKOW  ACATEIBHOCTH
00y4arommxcs N0 peajin3aliy MPUHSITHIX B OOLIECTBE LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS .

OCO3HAaHMsI OOYYArOUIMMMCS CBOMX KOHCTUTYLIMOHHBIX NpaB M OOSI3aHHOCTEH,
YBOKEHHS K 3aKOHY U TIPABOMOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAX M MPABUIIAX MEXKITMYHOCTHBIX OTHOLICHUMN
B KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOH NEATEIBHOCTH NPU CO3JAHUM Y4YECOHBIX
NPOCKTOB, PEIICHUM YYEOHBIX M IMO3HABATEIIBHBIX 3a/1a4, BBHIMOJIHEHUM XMUMHUYECKUX
SKCHEPUMEHTOB,;
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CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U ApPTryMEHTHI
JPYTUX MPU QHATIU3€E Pa3IMYHBIX BUJOB YUEOHOH NEATENBbHOCTH,

2) NaTpHOTHYECKOr0 BOCTIUTAHUS:

LICHHOCTHOIO  OTHOWICHWS K MCTOPUYECKOMY W  HAYYHOMY  HACJICIMIO
OTE€YECTBCHHOM XUMMU,

YB@KECHUS K TMPOLECCY TBOPUYECTBA B OO0JACTH TEOPUM M MPAKTHUECKOTO
NPUMEHEHUS XWMHWHU, OCO3HAHUS TOrO, YTO JOCTHXKEHUS HAYKH €CTh pe3ysbTar
JUTMTENIbHBIX HAOMIOCHUMA, KPOMTOTIIMBBIX 3KCIEPUMEHTAIBHBIX MMOMCKOB, TOCTOSSHHOTO
TpyAa YYEHBIX U MPAKTUKOB,

WHTEpPECA U IO3HABATEIBHBIX MOTHBOB B IOJYYEHUM W TMOCIECAYIOLIEM aHAIU3E
uH(pOPMAIK O TIEPEAOBBIX TOCTUKEHHUIX COBPEMEHHOM OTEUECTBEHHON XUMUMY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMUS, STUYECKOrO MOBEACHUS,

CHOCOOHOCTH OLICHWBATh CHUTYallMM, CBS3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU,
¥ IPUHUMATh OCO3HAHHBIE PEUICHH S, ODUEHTHPYSICh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
Y IICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBECHUE M TOCTYNKKH CBOMX TOBAPULICH C MO3ULIMINA
HPABCTBEHHBIX ¥ MTPABOBBIX HOPM M OCO3HAHME MOCJICACTBUM STUX MOCTYIKOB;

4) popmupoBanusi KyJbTYPbl 310POBbSI:

NOHMMAHUSI LICHHOCTEH 30POBOro M 6€30MacHoro oopasa >ku3Hu, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIECHUST K COOCTBEHHOMY (DPU3MUECKOMY M TICUXUYECKOMY
3I0POBBIO;

coONoicHUs mpaBwil  O€30MacHOro OOpalieHHUss C  BEIIECTBaAMU B OBITY,
ITOBCEITHEBHOM )KU3HU U B TPYIOBON EATEIBHOCTH,

NOHMMAHUSI [ICHHOCTH TMPaBUJI WHAUBUAYAJHHOTO M KOJUIEKTMBHOTO O€30MacHOro
NOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUIMX 30POBBIO U *KU3HU JIFOJIEH;

OCO3HAHUSl TOCJICACTBUHA M HENPUATUS BPEIHBIX TPUBBIYCK (YyMOTPEOICHHUS
aJTKOT0J1s1, HAPKOTUKOB, KYPECHHUS ),

S) TpyaoBoro BocnuraHus:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-UCCIIEA0BATENBCKON IEATEILHOCTH,
OOIIIECTBEHHO MOJIE3HOMN, TBOPUECKOM M IPYrHX BUAAX ACATEILHOCTH,

YCTaHOBKM HAa AKTMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 33]a4 COLMATBHOI
HAMPaBJICHHOCTH (B paMKax CBOEIro KJIacca, IIKOJbI),

UHTEpECa K MPAKTUUYECKOMY M3YYEHHIO TOpoQeccuid  pasavMyHOro  poja,
B TOM YKCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUMU;

YBOKEHUS K TPYAY, JIOJSM TPYAa M pe3yybTaTaM TPYAOBOH NESITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIbHOM TPACKTOPUU OOpa30BaHMS,
Oyayiieid mpodeccun u peanu3ali COOCTBEHHBIX JKU3HEHHBIX ITUIAHOB C YYETOM
JAYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XMMHH, WHTEPECOB W MOTPEOHOCTEH
o01ecTBa;
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6) 3K0JIOrH4eCKOr0 BOCIIUTAHMS S

JKOJIOTUYECKU LIE€I€CO00Pa3HOr0 OTHOUICHHST K MPHUPOAE, KaK HNCTOUYHHUKY
CYLIECTBOBAHUS JKU3HU HA 3EMIIE,

NOHUMaHHUS TJIOOATLHOIO  XapakTepa SKOJIOTMYECKMX MPOoOJIEM, BIMSHUS
SKOHOMHUYECKUX MTPOLECCOB HA COCTOSTHUE TIPUPOJHON U COLUAIIBHON CPEMBL,

OCO3HAHUSI HEOOXOAMMOCTH MCMOJBb30BAHUS JOCTHXKCHUA XUMHU AJISl PELLICHMUS
BOIIPOCOB PALIMOHATIBHOTO IIPUPOAOIIOJIL30BAHUS,

AKTUBHOI'0 HEMPUATUS ACHCTBUIN, NMPUHOCAIIUX BPEN OKPYKAKOLIEH MPUPOIHON
cpene, yMEHHMsi TPOTrHO3MPOBaTh HEONArONPHUSTHBIE SKOJIOTMYECKUE TOCIEACTBUS
NPEAIPUHUMAEMBIX TEUCTBHI U MPEIOTBPALLATH UX;

HIUYMSL Pa3BUTOTO DKOJOTMYECKOr0 MBILUICHUS, DKOJIOTMYECKOW KYIBTYPHI,
OIbITA AEATEIBHOCTH JSKOJIOMMYECKOW HAIPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMH B MO3HABATENILHON, KOMMYHUKATUBHON W COLIMATLHON MPAKTHKE, CHOCOOHOCTH M
YMEHMS AKTUBHO MPOTUBOCTOTH UAEOIOTMU XeMOopoonu;

7) HEHHOCTU HAYYHOI' 0 MO3HAHUS

C(POPMHUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU M OOIECTBEHHOW MPAKTUKY,

NOHUMAaHMS CEHUPUKN XMMHUU KaK HAyKH, OCO3HAHUS €€ poJid B (JOPMUPOBAHUU
PalMOHAIILHOTO  HAyYHOIO  MBINUICHUWS, CO3JaHUM LEIOCTHOIO MPEACTABICHUS
00 OKpYXKaroIEM MUPE KaK O €AMHCTBE MPUPOIBI U YEIOBEKA, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH M PEIIEHUH MTPOOIEM COXPAHEHU I TPUPOJHOIO PABHOBECHS;

yOSKIEHHOCTH B OCOO0H 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOW [IUBUIIU3ALINH: B €€
IYMAQHUCTUUYECKOW HAMpPaBICHHOCTH W BAXHOW pOAM B CO3JaHMM HOBOM Oasbl
MaTepUATIBHON KyJBTYPbI, PEIICHUM TINOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIICBOM M SKOJIOTMYECKON O€30MaCHOCTH,
B Pa3BUTUM MEIUIMHBI, 00CCHNEUYECHUM YCIOBHN YCHEIIHONO TPYAA W SKOJOTMYECKU
KOM(OPTHOM KM3HU KKAOr0 WieHa 00IIECTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: MOHMUMAHHUS CYIIHOCTH METOJOB MO3HAHWS,
UCIMOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIOCOOHOCTHM MCIOJIb30BATH TMOIY4acMble
3HaHWS JUIsl aHaIM3a U OOBSCHEHMS SIBICHUN OKPYXKAIOIIEr0 MUPA M MPOUCXOASIINX
B HEM M3MCHEHMM, YyMEHMs nenaTh 0OOCHOBAHHBIC 3aKJIFOUYCHUSI HA OCHOBE HAYYHBIX
(paKTOB ¥ UMEIOLIMXCS TaHHBIX C LEIbIO MOTYYECHUS! JOCTOBEPHBIX BBIBOOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCHOIb30BATh XUMUYECKAE 3HAHUS Ul PEIICHUS
npoOsieM B PEasbHBIX )KU3HEHHBIX CUTYalUsX;

MHTEpeCa K IO3HAHUIO U MCCIIE0BATENBLCKOM NEATENBHOCTH,

TOTOBHOCTH ¥ CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHMUIO,
K aKTMBHOMY IOJIYYEHUIO HOBBIX 3HAHWIl MO XMMHUU B COOTBETCTBUM C >KU3HECHHBIMU
NOTPEOHOCTSMH,

UHTEpECA K OCOOCHHOCTSAM TpyJda B pa3iMuHbIX cdepax NpodeccruoHaTbHOM
JESITENBHOCTH.
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METAINPEJMETHBIE PE3YJIBTATbBI

MertanpeaAMETHbIE Pe3yJIbTaThl OCBOCHUS YUEOHOr0 MpeaMeTa « XMMHUsD) HA YPOBHE
cpeaHero o0mero o0pa3oBaHus BKIOYAKOT:

3HAYUMBIC st (dopMupoBaHUs MHUPOBO33PEHUS o0yvaromxcs
MEKIUCHUIUIMHAPHBIE  (MEKIPEAMETHBIC) OOIIECHAYYHBIE TOHSTHS, OTPAKAIOIIUE
LIETIOCTHOCTh HAYYHO! KapTUHBI MUpa U CeHU(pUKY METOAOB MO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, JHEPrHsl, sSBICHUE, MPOLECC, CUCTEMA,
Hay4HbIH (DaKT, MPUHLUI, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPUsl, UCCIIEI0BaHME,
HaAOIOJICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE),

VHUBEpPCAJIbHBIE YueOHble JAeWCTBHUs (MO3HABATENIbHBIE, KOMMYHHKATUBHBIE,
PErysSTUBHBIC), oOecneunBaromue GopMupoBaHre (PyHKIUOHATIBHOW TPaMOTHOCTH M
COLIMAIILHON KOMIETEHIIMH 00YYarOLIUXCS,

CIOCOOHOCTh 00YYAlOLIMXCS MCIMOb30BaTh OCBOCHHBIE MEXKIUCLUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCATIbHbIE yueOHbIE ACHCTBHS B TO3HABATEIbHON 1
COLIMAJIbHON TIPAKTHUKE.

MeranpeAMETHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU YU€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHDbIC YUeOHbIE JelicTBUSA
ba3oBble jioruueckne aeicTBusi:

CaMOCTOSITENILHO (POPMYJIMPOBATH M aKTyaJM3UPOBATh MPOOJIEeMY, BCECTOPOHHE €&
paccMaTpUBarh;

OMPENEIITh LIETN ACATEIBHOCTH, 3a7aBasl MapaMeTPbl U KPUTEPUH UX TOCTHXKEHUS,
COOTHOCHUTH PE3YJILTAThI ACATEILHOCTH ¢ TOCTABICHHBIMHU IEJISIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHU M TPUEMBI JIOTHYECKOTO MBILIICHUS — BBIICIISATH
XapaKTepHBIC TPU3HAKW TIOHSATHI M yCTaHAB/IMBaTh WX B3aUMOCBS3b, MCIOIb30BaTh
COOTBETCTBYIOIINE MOHATHUS 11l OOBbSICHEHHS OTACTBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHWS W KPUTEPUM UT KIacCU(PUKAIMN BEHICCTB M XUMHUUYECKHX
peaKIuii,

yCTAHABJIMBAaTh  TMPUYMHHO-CICICTBCHHBIE  CBS3M  MEXKIy  M3Yy4aeMbIMH
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCY)KACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH ),
BBISIBJISITH  3AKOHOMEPHOCTH M TIPOTUBOPEYMST B  pacCMaTPUBACMBIX  SIBIICHUSX,
(GopMyIMpoOBaTh BHIBOJIBI U 3aKTHOUCHUS,

OPUMEHSTh B TPOIECCE TMO3HAHUS, WCHOJB3YEMbIE B XMMHUU CHUMBOJUYECKUE
(3HAKOBBIC) MOJCIH, MPEOOPA30BBIBATH MOJCITLHBIC MPEACTABICHUS — XUMHUECKHU 3HAK
(CUMBOJI) DJIEMEHTa, XUMHUYecKas (opmysa, YpaBHECHHME XUMHUYECKON peakiuu —
NpY PEICHUN YIeOHBIX TIO3HABATEILHBIX U MPAKTUUYECKHMX 331a4, TPUMEHSTH Ha3BaHHBIC
MOJICITbHBIE TPEICTABIICHUS JJIsi BBISBICHUS XapPaKTCPHBIX TPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUUECKUX PEAKIUH.

19



DenepanpHas pabouas nmporpamma | Xumust. 10-11 knaccer (6a30BbIi ypOBEHB)

ba3oBble uccie10BaTeIbCKue 1eliCTBHA:

BJIAJIETh OCHOBAMH METO0B HAyYHOr0 IO3HAHUS BEILECTB M XUMUUECKUX PEAKLIUH;

(opMynHMpoBaTh LEMU M 3a7a4M MCCICIOBAHUS, UCIOJIB30BaTh MOCTABICHHBIE W
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMUPOBAHUSI TMIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKICHUI,

BJIAJIETh HABBIKAMU CAMOCTOSITENIEHOTO TJIAHUPOBAHHUS ¥ TPOBEICHUS] YYCHUYECKUX
OKCHEPUMEHTOB, COBEPIICHCTBOBAThH YMEHMsI HaOMIOAATh 3a XOJAOM MpoLecca,
CaMOCTOSITEJIbHO TMPOTHO3MPOBATh €ro pe3yibTar, (OopMyaupoBaTh OO0OOMIECHUS U
BBIBO/IbI OTHOCHMTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIIATH
00OCHOBaHHBIN OTUET O TPOACTAHHON padoTe;

npUOOPETATh OMBIT YUEHUYECKON MCCIIEI0BATENBLCKON U MPOSKTHON ACATEBHOCTH,
HPOSIBIISITH CIIOCOOHOCTH U TOTOBHOCTD K CAMOCTOSATEIBHOMY MOMCKY METO/IOB PEIICHUS
NPAaKTUYECKUX 37144, TPUMEHEHHUIO Pa3IMYHbIX METOAOB MO3HAHUSI.

PaGora ¢ nndopmanueii:

OPUEHTUPOBATHCS B PA3IMUYHBIX MCTOYHMKAX MHGOPMAIMK (HAYYHO-MOMYJIspHAas
uTeparypa XMMHUYECKOTr0 COACP)KaHMs, CIpaBOYHbIE MocoOus, pecypchl MHTepHETA),
aHAIM3UPOBATh MH(POPMALIMIO PA3TMYHBIX BUJOB U (POPM MpeaCTaBICHUS, KPUTUUECKU
OLICHMBATh €& TOCTOBEPHOCTh U HEMPOTHBO PEUMBOCTD;

(GopMyIMpPOBaTh 3aMPOCHl U TPUMEHSITH PA3IMUHBIE METO/IbI TPU MOUCKE M OTOOPE
uH(pOopMaIi, HEOOXOIUMOM JJIsl BBITOJHEHUS YYEOHBIX 3a/1a4 ONPEACIIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  WCMONb30BAaHUS  MH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAbHYIO (OPMY MpPEACTaBCHHs WH(OpMauu
(cxembl, TpaQMKU, AUarpaMMbl, TaOIUIIBI, PUCYHKH U JPYTHUE),

MCIIONTb30BATh HAYUHBIA S3bIK B KAUECTBE CPEACTBA MpU PabOTe ¢ XMMUYECKOM
UH(pOpPMAIMEH: TPUMEHSITh MEKITPEAMETHBIC ((PU3UUECKUE U MATEMATUYECKHUE ) 3HAKU U
CUMBOJIBI, (POPMYJIbL, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKUE  CPEACTBA
HarJIs1 THOCTH.

KoMMyHHKATHBHBI¢ YHHUBEPCAJbHbIC Y4e¢OHbIC 1eiiCTBUSA:

3aaBaTh BOMPOCHL MO CYHIECTBY OOCYXJAaeMOM TEMbl B XOJ€ JAMajora
W/WIIM  JTUCKYCCUHW, BBICKA3bIBaTh HUJEH, (POPMYIMpPOBATH CBOM  MPEUIOKEHUS
OTHOCHTEJIFHO BBITTOJTHEHUS TTPEIOKEHHOMN 3a1au;

BBICTYNATh C TMPE3CHTALMEH Pe3yJIbTaTOB MMO3HABATEIBHONW  JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAMM TPH BBITIOJTHEHUH
XUMUYECKOTO HKCIEPUMEHTA, MPAKTUUECKOW padoThl TIO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peajM3ali Y4eOHOro TpoekTa U (POPMYIMPOBATH BBIBOIBI
MO pe3ysibTaTaM MPOBEACHHBIX MCCIICIOBAHUI MYTEM COTJIACOBAHMS TMO3MIMKA B XOJE
00CY>KJIEHUS U 0OMEHA MHEHHUSIMH.
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PeryasiTHBHbIC YHUBEPCAJbHbIE YUeOHbIE T1eHCTBHS

CaMOCTOSITENIbHO ~ IJIAHUPOBaTb M OCYIIECTBISITH CBOK  [O3HABATEIILHYIO
JeATENIbHOCTb, OMpeiessiss €€ Ueld M 3aJauyd, KOHTPOJIMPOBaTh M 1O Mepe
HEOOX0IMMOCTH KOPPEKTUPOBATH Mpe ylaraéMblii aITOPUTM IEHCTBUI TPU BBHITIOTHEHUU
yueOHBIX U MCCIIENOBATENbCKUX 3a/1a4, BeIOMparh Haubosee 3((PEeKTUBHBIN CIOco0 ux
pelieHtst ¢ YYETOM TIOJIyUEHU s HOBBIX 3HAHU O BEMIECTBAX U XUMHUUECKUX PEAKIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JAEATENLHOCTH HA OCHOBE camMOaHalM3a U
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHBI
10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca « Opranndeckas XUMHsD OTPaKALOT:

c()OPMUPOBAHHOCTH MPEACTABICHUNA O XUMHUUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAY4YHOI KapTUHBI MUPA, POJIM XMMHUH B IO3HAHWH SIBJICHUI TPUPO/BI, B JOPMUPOBAHUU
MBILUIEHUS] ¥ KYJIBTYPbI JINYHOCTH, €€ (PYHKLIMOHATBHONW IPAMOTHOCTH, HEOOXOAMMOIA
JUIL PEIICHUsS] TMPAKTHUYECKUX 3aad W OSKOJIOTMYECKH OOOCHOBAHHOIO OTHOILLCHMS
K CBOEMY 3/I0POBBIO M IPUPOJHON CPEAE;

BJIAJICHAE CUCTEMON XMMHYECKUX 3HAHWI, KOTOpast BKIFOYAET: OCHOBOMOIArarOIIUe
HNOHATHS (XMMHWYECKUI SJEMEHT, aToOM, HJIEKTPOHHAss O0OJI0YKAa aroMma, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHUYECKAsl CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpALIEHHAs ), MOJIb, MOJISIPHASL Macca, MOJIIPHBIA 00BEM, YTTIEPOAHBIH
cKkener, (PYHKIMOHANIbHAS TPYIINA, PaJAUKAJ, U30MEPHS, N30MEPBI, TOMOJIOTUYECKUN DAL,
TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOA M a30TCOACP)KALIME COCAMHEHHS, MOHOMED,
HOJIAMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHUS ), TEOPUU U 3aKOHBI
(TeopHst CTPOEHUSI OpraHnyeckux Bemects A.M. ByTiiepoBa, 3aKOH COXPaHEHUSI MACCh
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOIMUYECKH SI3bIK XMMHH, MUPOBO33PCHUYECKIE 3HAHMSI,
JeXKalMe B OCHOBE MOHMMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBIICHUA,
(pakTONIOTMYECKHE CBEACHUS O CBOWCTBAX, COCTaBE, IMOJYYCHUHM U O€30MaCHOM
UCMOJIb30BAaHUM BKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKON
JESITENBHOCTU YEJIOBEKA,

C()OPMHUPOBAHHOCTb YMEHUI BBISIBIISITH XAPAKTEPHBIC MPU3HAKA TOHSTHIA,
YCTAHABJIMBATh WX  B3aUMOCBS3b, MCMIOJNB30BAaTh  COOTBETCTBYIOIIME  MOHSTHS
IPY OMMCAHWUU COCTABA, CTPOCHUS M MPEBPALLICHUI OPraHMYECKUX COCMHEHU;

C()OPMHUPOBAHHOCTL ~ YMEHUIl  HCIOMB30BaTh  XUMHYECKYK)  CHMBOJIHMKY
JUISL COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOH ) (OpMYIT
OPraHMYECKUX BEUICCTB M YPABHCHUH XUMUYECKHUX PEAKLMIA, W3rOTaBIMBATH MOICIH
MOJICKYJl OPraHMYeCKMX BEUIECTB JUIsl WJUIFOCTPALMU MX  XMMHYECKOrO U
POCTPAHCTBEHHOI'O CTPOCHUS;

C(pOpMHUPOBAHHOCTH ~ YMEHWI  YCTaHABIMBATH  MPHHAMJICKHOCTH  WU3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO MX COCTABY M CTPOCHHUIO K ONMPEACIEHHOMY KIacCy/Tpymie
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COCIMHEHUH  (YIJIEBONOPOABI,  KHCIOPOA M A30TCOAECPXKAIIME  COCIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHMs), JaBarb MM Ha3BaHUS 1O CUCTEMaTUYECKOM
HoMmenknarype (IUPAC), a Takke NpUBOAWUTH TPUBUAJIBHBIE HA3BaHWsl OTIEIbHBIX
OPraHMYECKUX BEIECTB (3TUJICH, MPONUJIEH, alleTUIICH, STUICHTTIMKOJIb, NIMLEPUH, (PEHOI,
GopMmanbaerui, aneTalbIeTu, MypaBbUHAs KHUCJIOTA, YKCYCHAs KHCIIOTa, OJIEMHOBAs
KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TTIFOK03a, (PPYKTO3a, KpaxMaJl, LEeJUTH0I03a, TIULHH ),

c(OpMUPOBAHHOCTH YMEHMSI OMTPEAEIATH BU/Ibl XUMHUYECKOH CBSI3U B OPraHUYeCKUX
COCAMHECHUSX (OJMHAPHBIC U KPATHBIE),

COPMUPOBAHHOCTH ~ yYMEHHMsI TPUMEHATH TOJOKEHHUS TEOPHUH  CTPOCHHUS
oprannueckux BemectB A.M. BbyrnepoBa ansi OOBSCHEHWS 3aBUCUMOCTH CBOWMCTB
BEILECTB OT MX COCTABA U CTPOEHMUSI;, 3aKOH COXPAHEHUSI MACChl BEILIECTB;

Cc(OPMUPOBAHHOCTh YMEHMI XapaKTE€pU30BaTh COCTAB, CTPOCHHE, (PU3UUECKHUE U
XAMHUYECKHE CBOMCTBA TUITUYHBIX MPEACTABUTENEH Pa3UUHBIX KJIACCOB OPraHUYeCKUX
BEIICCTB (METaH, 3TaH, 3TUJICH, TIPOMWIEH, alleTUieH, OyTaaueH-1,3, MeTunOyraaueH-
1,3, OeH307, METaHOJ, STAHOJ, STUJICHIJIUKOJb, TJMIEPUH, (EHON, aleTalbAeru,
MYpaBbHHAsE M YKCYCHas KHMCJOTBHI, IJIFOKO3a, Kpaxmall, LETI0I03a, aMMHOYKCYCHas
KUCIIOTA), WTOCTPUPOBATh TE€HETUYECKYID CB3b MEXKIY HHMU YPaBHEHUSIMH
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIMiA C KCIOIb30BAHMEM CTPYKTYPHBIX (POPMYIL;

C(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOAHOTO
CbIpbsi (HE(QTh, MPUPOJHBIA Ta3, Yrojib), CIOCOOB MX MEPEPAOOTKH U MPAKTUUYECKOE
NPUMEHEHHE TTPOYKTOB MEPEPAOOTKH;

c(pOpMUPOBAHHOCTH YMEHUIA MPOBOIUTH BHIUMCIICHUS 10 XMMUYECKUM YPABHEHUSIM
(Macchl, 00bEMA, KOIMYECTBA HMCXOJHOIO BELIECTBA WJIM MPOAYKTA PEAKLUHU 110
M3BECTHBIM ~ Macce, O0OBEMY, KOJIMYECTBY OJHOIO M3 MCXOIHBIX  BELIECTB
WINA MTPOAYKTOB PEAKIINN ),

c(OPMUPOBAHHOCTh YMEHUH BIAACTh CUCTEMOM 3HAHWMK OO0 OCHOBHBIX METOJAX
HAYYHOT'O MO3HAHMSI, UCTIOJIb3YEMbIX B XUMUM MPU M3YUYEHUU BEIIECTB U XUMHUYECKUX
SIBJICHUN (HAOMIOACHUE, M3MEPEHUE, SKCIECPUMEHT, MOJACIMPOBAHUE), UCMOJIb30BATh
CUCTEMHBIE XMMUYECKUE 3HAHUS JIsl MPUHSATHS PEIICHUNA B KOHKPETHBIX KM3HEHHBIX
CUTYaIMSIX, CBA3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHUEM;

C()OPMHUPOBAHHOCTh YMEHHUI COOJIIONATh NpPaBUIA TMOJb30BAHUS XUMHYECKON
nocy10it 1 1a00paTopHbIM 00OPYIOBAHUEM, A TAKXKE MTPaBKUJIa OOpAILCHHUS C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLUSMU MO BBITOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OIBITOB;

COPMUPOBAHHOCTh ~ YMEHMH  IJIAHMPOBAaTh M BBIMOJHATH  XUMHUYECKUit
HKCTIEPUMEHT (TIPEBPALLEHUS OPraHMYECKMX BELIECTB MPU HArpEeBaHWU, MOIYyYEHHE
ATUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPraHMYECKHX BEILIECTB,
JieHaTypalus OCTKOB MPU HArpeBaHWM, LIBETHHIE pEaKUMu OCKOB) B COOTBETCTBUHU
C IpaBHJIAMM TEXHUKHM O€30MACHOCTH MPU OOPAIICHUM C BEIIECTBAMU U JJAOOPATOPHBIM
000pyI0BaHMEM, TPEJCTABIATh PE3YJbTaThl XUMHUECKOrO SKCIEpUMEHTa B (opme
3alKicu YpaBHEHUI COOTBETCTBYIOIIMX PeaKkLUit U (POPMYTMPOBATH BBHIBOJBI HA OCHOBE
3THX PE3YJIbTATOB,;
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C()OPMHUPOBAHHOCT ~ YMEHHMH  KPUTHYECKHM  AHAIM3MPOBATH  XUMHUYECKYIO
UH(POPMAIHIO, TTOJTYYACMYIO U3 Pa3HBIX UICTOYHHUKOB (CPEACTBA MACCOBOM MH(POPMALINH,
HHTEpHET M APYTHX);

c(OpMUPOBAHHOCTh YMEHUI COOIOAATH MpaBKia SKOJIOTMYECKH 1IETIECO00Pa3HOTO
NOBEACHUS B OBITY U TPYJAOBOM JESATENBHOCTH B LENISAX COXPAHEHUS! CBOETO 310POBbS U
OKPY’Karolleil HPUPOJHONM CpEAbl, OCO3HABATh OMACHOCTH BO3ACHCTBUS HA >KUBBIC
OpPraHu3Mbl ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMast cMbIch nokazarens [T/(K,
HOSICHATh HAa MPUMEpPAxX CHOCOOBbl YMEHBUICHWsS W NPEIOTBPALLECHHUS HX BPEAHOTO
BO3/ICHCTBHSI HA OPraHU3M YEJIOBEKA;

s oOydaroluxcss € OTrPaHWYECHHBIMH BO3MOXKHOCTSIMU  3710pPOBbSl:  YMEHHE
OPUMEHATh 3HAHWST 00 OCHOBHBIX JOCTYNHBIX METOJAX T[O3HAHMS BEIIECTB U
XAMUYECKUX SIBIICHUH;

IJIL CIIENBIX U CIa0OBHIAIIMX OOYYAKOIIMXCSA: YMEHHUE UCIOIb30BaTh PEIbEPHO
TOUYEUHYIO cucTeMy oOo3HavyeHui JI. bpaiins s 3anuc Xumu4eckux (popmyit.

11 KUIIACC

[IpenmeTHble pe3yabTaTbl OCBOCHUs Kypca «OOmiasi 1 HEOpraHU4YecKas: XUMUs)
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABICHUIA: 0  XUMHYECKON  COCTaBJIAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XMMHUM B MO3HAHUM SIBJICHUA TPUPOIBI,
B (opMUpOBaHMM MBIIUICHAS M KYyJAbTYPbl JIMYHOCTH, €€ (DYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOAMMOM sl pPEIICHUS NPAKTUYECKAX 334a4 W OKOJOTMYECKU
00OCHOBAHHOIO OTHOILEHHSI K CBOEMY 30POBbIO M TPUPOAHOI cpene;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPask BKIKOYAET: OCHOBOIOJIArAtOLIIE
NOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, H30TOM, S-, p-, d- SJICKTPOHHBIE OpOWTAIN
aroMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPHULIATENBHOCTD, CTETNCHb OKUCICHUS, XUMHUYECKas CBs3b (KOBAICHTHA,
VOHHAs1, METAJUIMYECKast, BOAOPOJHAS ), KPUCTAIUIMYECKAS PELIETKA, TUITBI XMMHYECKUX
peakumii, pacTBOP, IEKTPOJIUTHI, HEAIEKTPOIUTHI, DICKTPOIUTHYECKAS JUCCOLUALINS,
OKMCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKONM PEAaKLUM, XUMHUYECKOE
pPaBHOBECUE), TEOPHMM W 3aKOHBI (TEOPUSl BJCKTPOJUTHUYECKOW JAMCCOLMALINH,
nepuoanueckui 3akoH .M. Menneneesa, 3aKk0H COXpaHEHUsI MACChl BELIECTB, 3aKOH
COXPAHEHUSl W MPEBPALLECHUSI SHEPIUM NP XUMUYECKUX PEAKIUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKMIA SI3bIK XUMMWHW, MHUPOBO33PEHUYECKUE 3HAHUS, JISKALME B OCHOBE
NOHUMAaHMsI MPUYMHHOCTH M CUCTEMHOCTH XUMHWUYECKUX SIBICHUH, (DaKTOIOrMYECKUE
CBEJICHMSI O CBOMCTBAX, COCTABE, MOJIYYEHUH U O€30MMaCHOM MCIIOJIb30BAHUM BAKHEHIITNX
HEOPraHWYECKMX BEIIECTB B OBITY U MPAKTUUYECKOHN NEATENBHOCTH YENTOBEKA;

C()OPMHUPOBAHHOCTb YMEHUI BBISIBIISITH  XAPAKTEPHBIC MPU3HAKA TOHSATHIA,
yCTaHABIMBATh MX  B3aUMOCBS3b, MCIONB30BaTh  COOTBETCTBYIOLIME  ITOHSTHS
IIPYA ONKMCAHUU HEOPraHUYECKUX BELIECTB U UX IPEBPALLECHUI;
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C()OPMHUPOBAHHOCTL ~ yYMEHUIl  KCMONB30BaThb  XUMHYECKYHD  CHMBOJIUKY
JUIL  COCTaBleHHMs (POpPMYN BEIIECTB W YPaBHCHUH XMMUYECKMX  PEAKLIMA,
cucremarnyeckyro HOMeHKNarypy (IUPAC) u TpuBMalibHBIE HA3BaHUSl OTACIBHBIX
HEOPraHWYECKNX BEIIECTB (YrapHbIA Ia3, YIVIEKUCTBIA Ta3, aMMHUaK, raméHas U3BeCTh,
HeraméHas M3BeCTh, MUThEBAs COAA, TUPUT U IPYTHE);

C(POPMHUPOBAHHOCTb YMEHUI OMpPEENATh BAJCHTHOCTh W CTENECHb OKUCICHMUS
XUMHMYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XMMHYECKOH CBS3H
(KOBAJICHTHAs, WOHHAsA, METAUIMYECKAs, BOAOPOJAHAs) B COCOAUHEHHUSX, THI
KPUCTAUTMYECKONH PEHIETKA KOHKPETHOIO BEIECTBA (aTOMHAS, MOJICKYJISIpHAsI, HOHHAs,
METAJUTNYECKAst ), XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX COCAMHEHUN;

C()OPMHUPOBAHHOCTh YMEHUWIl YCTaHABIMBATh MPHUHAMJICKHOCTh HEOPraHUYECKUX
BEILECTB MO MX COCTaBY K OMNPENEIEHHOMY KIIACCY/TPYIIE COSAMHEHWH (TPOCThIE
BEILECTBA — METAIbl U HEMETAJUIbI, OKCHJbl, OCHOBaHWS, KHCIOTHI, aM(OTECpHBIE
TUJIPOKCHUIBI, COJIH ),

C()OPMHUPOBAHHOCTH YMEHHWI pacKpelBarb CMBICT MEPHOAMYECKOrO 3aKOHA
JI.W. MenpaeneeBa 1 AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIYI0, OOBSICHUTEIBHYIO U
NPOTHOCTHYECKYIO (PYHKLIUY;

C(POPMHUPOBAHHOCTh YMEHMI XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHMYECKUX DJJeMEHTOB 1-4 mnepuonoB Ilepuoavueckoil CHCTEMBI XUMHUYECKHUX
anemenToB J[.M. MenneneeBa, UCTONb3ys TIOHATHUS «S-, P-, d-3JICKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKAE YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH W3MCHEHUS CBOMCTB
XMUMHMUYECKHUX DJIEMEHTOB M MX COCAMHEHMH 1O mepuojam u rpynmnam [lepuoanueckoi
CUCTEMBI XUMHYECKUX dieMeHTOB [ .. MeHaeneena,

c()OPMUPOBAHHOCTh YMEHHMI XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BELIECTB  PA3/IMYHBIX  KJIACCOB,  IMOATBEPIKIATH
CYLIECTBOBAHMUE TIEHETUYECKONW CBSI3M MEKIY HEOPraHUYECKMMHU  BEIIECTBAMU
C ITOMOILBIO YPABHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIMIA,

C()OPMHUPOBAHHOCTHL ~ YMEHUS  KJIACCU(PULUMPOBATH  XUMHUYECKAE  PEAKLUU
N0 Pa3MYHbIM NpPU3HAKaM (YHCIY M COCTABY PEardpyrolluX BEIIECTB, TEIIOBOMY
3¢ dekTy peakiuu, W3MEHEHWIO CTENEHEH OKHUCICHHMS JJIEMEHTOB, OOpPaTUMOCTH
peaKIum, y4aCTHIO Karaau3aropa),

C(POPMHUPOBAHHOCTh YMEHUIN COCTABISITh YPABHEHUSI PEAKLMIA Pa3IMYHBIX THIIOB,
NOJHBIE U COKPAIIEHHBIC YPABHEHHS PEAKLMIA MOHHOTO OOMEHA, YYMTHIBAs YCIIOBHS,
IIPA KOTOPBIX 3T PEAKLUU UAYT 0 KOHLA,

C(OPMHUPOBAHHOCTb ~ YMEHHMH  NPOBOAUTH  PEAKLMH,  MOATBEPXKAAOLIUE
KaYECTBEHHBII COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
NYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;

C()OPMHUPOBAHHOCTL ~ YMEHHMH  pACKpPBIBATh  CYIIHOCTH  OKMCIIUTEIBHO-
BOCCTAHOBUTEINILHBIX PEAKIMI MTOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHca 3THX
peaKIuii,
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COPMUPOBAHHOCTh YMEHHMH OOBICHATH 3aBUCMMOCTH CKOPOCTH XHUMHUYECKOM
peaKkuun OT Pa3TUYHBIX (PAKTOPOB, XapaKTep CMEIICHHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEUIHEr0 Bo3aekcTBus (mpuHuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHMI XapaKTEpPU30BaTh XUMHUECKHE MPOLECCHI, JIekKalIue
B OCHOBE TMPOMBIIIJIEHHOTO TOMYyYEHUsI CEPHOW KHUCIOTHI, aMMHUaKa, a TakokKe
Cc(OPMUPOBAHHOCTh MPEACTABICHUI 00 OOMIMX HAyYHBIX MPUHIMIAX U KOJOTMUYECKUX
npoOieMax XMMHUYECKOro MPOM3BOICTBA,

c(OpMUPOBAHHOCTH YMEHUH MPOBOAMTH BHIUMCICHHUS C UCMIOIBb30BAHUEM TOHSTHS
«MaccoBast 10JIsl BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOLIEHWA Ta30B MPH XUMHUYECKIX
peaKuusX, Macchl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BELIECCTBA,
Macce Wik 00bEMY OJJHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEUIECTB, TEMIOBOro 3¢ (dekra
peakIy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcChl BEIIECTB, MPEBPALLEHUS U COXPAHEHHUS
SHEPruu;

C()OPMHUPOBAHHOCTh YMEHHUI COOJIIONATh NpPaBUIA TMOJb30BAHUS XUMHYECKON
nocy10it 1 1ad0opaTopHbIM 00OPYIOBAHUEM, A TAKXKE MTPaBKUIa OOpAILCHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLUSMH MO BBITIOTHEHUIO Ta00PATOPHBIX XUMUYECKUX OIBITOB;

COPMUPOBAHHOCTh ~ YMEHMH  IUJIAHMPOBAaTh W BBIMOJHATH  XUMUYECKUN
OKCHEPUMEHT (PA3NOKEHUE TMEPOKCUIAa BOAOPOJA B MPHUCYTCTBHM KaTauu3aTropa,
ONpPE/IEJIEHUE CPebl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAILHOTO WHIMKATOPA,
BIIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMMUYECKOW PEAKLIMU, PEAKLIIUMUA HOHHOTO
oOMeHa, KaUeCTBEHHBIC PeaKiiy Ha CyJib(ar-, KapOOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
AMMOHHUSI, PEUICHUE HKCIIEPUM EHTATIBHBIX 3a/1a4 1Mo TeMaM «MeTamisy u « Hemetaiby)
B COOTBETCTBHHM C MPABUJIAMH TEXHUKH O0€30MACHOCTH MPU OOPAILEHUH € BEIIECTBAMU U
naboparopHeiM  000OpYNOBaHMEM,  NPEACTABIATH  PE3YJbTaThl  XUMHUYECKOIO
JKCHEpPUMEHTa B (POpME 3amuch  YpaBHEHWH COOTBETCTBYIOIIMX PEakUUi WU
(GopMyIMpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

COPMUPOBAHHOCTh ~ YMEHMHA  KPUTHMUECKM  aHAJIM3UPOBATh  XMMUYECKYIO
UH(pOpMaLMIO, TMOJYYaeMYI0 W3  pa3HbIX MCTOYHMKOB (CpEeICTBA  MacCOBOi
KOMMYHMKaLMU, IHTEpHET 1 Apyrux);

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPpaBHIia SKOJIOTMUYECKU LENECO00Pa3HOTO
MOBE/ICHNS B OBITY U TPYJIOBOM AEATETHHOCTU B LIESIX COXPAHEHHUS CBOETO 30POBbS U
OKpY’Karollel HPUPOJHONW CPEAbl, OCO3HABATh OMACHOCTH BO3ACHCTBUSA HA >KUBBIE
OpraHu3Mbl ONpPENENEHHBIX BEIIECTB, MOHMUMas cMmbicyi mnokazarens [1/IK, mosicHATh
Ha MpUMEpax crnocoObl YMEHBIICHUS W MPEAOTBPALLCHUS WX BPETHOrO BO3/ACHCTBHUS
Ha OPraHu3M YeNIOBEKa,

st oOydaroluxcss € OTPaHWYEHHBIMH BO3MOXKHOCTSIMHU  3710pPOBbSl:  YMEHHE
OPUMEHATh 3HAHWST OO0 OCHOBHBIX JOCTYIHBIX METOJAX T[MO3HAHWS BEILIECTB U
XAMUYECKUX SIBIICHUH;

IJIL CIIENbIX U CIA0OBHIAIIMX OOYYAIOIIMXCSA: YMEHUE UCIOIB30BaTh PEIbE(PHO
TOUYEUHYIO cucTeMy oOo3HavyeHuit JI. bpaiins s 3anucu Xumudeckux (popmyit.
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10 KJIACC
HanmMenosanue
Ne KommuecTBo OCHOBHBIE BUABI 1€ATETLHOCTH
Pa3ICIOB U TEM [TporpamMmmHoOE comepKanue
n/m 4acoB 00y4aroMXCst

y4eOHOro npeamera

Pazgen 1. Teopernueckue oc

HOBBI opraaneCKoﬁ XHUMHH

1.1

[Ipenmer
OPraHUYeCKON XUMUH.
Teopus cTpoeHHs
OpPraHuYeCKUX
COCIUHEHUI

A.M. bytnepoa

3

[Ipeamer opraHM4eCcKON XUMUH:

¢€ BOBHUKHOBCHUE, pa3BUTUC U
3HAYEHUE B MOJYYEHUHU HOBBIX BELLIECTB
U MarepuaiioB. Teopus CTPOECHUS
OpPraHuYeCKUX COCIAUHEHU I

A .M. bytnepoBa, €€ OCHOBHBIC
nojoxeHus. CTpyKTypHBIE POPMYIIbI
OpPraHMYECKUX BelecTB. [ 'oMomnorus,
u3oMepust. XUMHUECKas CBA3b

B OPraHMYECKUX COCAUHEHUIX: KPATHBIE
CBSI3U, O- U TT-CBSI3H.

[IpencraBnenue o KIaccupuxkaluu
OpraHnyeckux BemecTs. HomeHnknarypa
OpPraHuYeCKUX COCIUHEHNU I
(cucremaTuvecKas) U TPUBHATIbHBIC
Ha3BaHUS BOKHEHUIINX IPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.
JKCIEPUMEHTAIbHBIE METOABI
H3y4YeHHs BEIIeCTB U UX NpPeBpPaLleHHii:

PackpeiBaTh CMbICT H3y4aeMbIX
NOHSATHH (BBISIBIISITH UX XapPaKTEPHbIC
MPU3HAKHK ), YCTAHABJIMBATH UX
B3aUMOCBSI3b.

[TpUMEHSTH MOJIOKEHHS TCOPUH
CTPOCHUSI OPraHMYECKHUX BEIIECCTB

A. M. bBytneposa ajist 00bsCHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBA U CTPOCHMSI.

Hcnonb30BaTh XMMUYECKYEO CUMBOJIMKY
JUIsL COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpAIUEHHOI ) POPMYIT OpraHM4eCKuX
BEILECTB.

Onpenensth BUIbl XUMUYECKOH CBSI3U
(OOMHAPHBIC, KPATHBIE) B OPraHUYEeCKUX
COCAMHEHHUSX.

PackpbIBaTh pojib OpraHn4ecKoi XUuMUU
B IIPUPOJIE, XaPAKTEPU30BATH €€
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e JleMOHCTpaLuu:

— 03HAKOMJICHHUE ¢ 00pa3LaMu
OpPraHNuYECKUX BEIIECTB U MaTe€pUuaiaMu
HA UX OCHOBE;

— OMBITHI MO MPEBPALICHUIO
OpPraHMYECKUX BEIICCTB MPU HArpeBaHUU
(TaByieHue, OOyraMBaHUE U TOPEHHUE).

e JIabopaTOpHBIE OMBITHI:

— MOJETMPOBAHKE MOJIEKYJI
OpPraHNYECKUX BEIICCTB

3HAYCHHE B JKU3HH YCJIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTUMHM
HayKaMH.

HaOmtonark ¥ onMchIBaTh
JIEMOHCTPAITMOHHBIC OMBITHI, TPOBOIUTH
Y OTUCHIBATH JJa00PaTOPHBIEC OTBITHI U
MPAKTHYECKHAE PAOOTHI

Hroro no pazueny

Pasznen 2. YrieBoaopoasl

2.1 | IlpenenbHble
YIJIEBOJOPOIBI —
AJTKAHBI

AJIKaHBI: COCTAaB U CTPOCHHE,
rOMOJIOTHYECKH psii. MeTaH M 3TaH —
NpOCTEHIINE TTPEACTABUTENN AJTKAHOB:
COCTaB, XUMHUYECKOE CTPOCHUE,
pu3nUecKre 1 XMMUYECKUE CBOMCTBA
(peakuuu 3aMEIICHUS. U TOPEHHUS ),
HAXOKJICHUE B MPUPOJIE, TIOIYUCHHUE U
NPUMEHEHUE

2.2 | HenpenenbHble
YIJI€BOJOPOIBL:
AIKCHBI, ATIKAUCHBI,
AIKUHBI

AJIKEHBI. COCTAB U CTPOCHHE,
TOMOJIOTHYECKUH Psifl. DTHIIEH —
IIPOCTEUIIINAN NIPEACTABUTEID AIIKEHOB!
COCTaB, XMMHUYECKOE CTPOCHHUE,
(U3NYECKNE U XUMUYECKUE CBOMCTBA
(peakumm THAPUPOBAHNS,
TraJIOrCHUPOBAHU S, THpaTaliu,

PackpbIBaTh CMBICIT U3y4aeMBbIX
NOHATHH (BBISIBIISITh UX XapaKTEPHBIC
NPU3HAKM ), YCTAHABJIMBAThH X
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOLINE MOHSATHUS

IIPY OMMCAHUU COCTABA, CTPOCHUS U
NPEBPALICHUIA OPraHuYeCKUX
COCIUHEHU.

Hcnonb30BaTh XMMUYECKYHO CUMBOJIMKY
JUTsL COCTABJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpamEHHOM ) (POpMYyJT OPraHUuYECKUX
BEIIECTB.

YcraHaBiuBarh MPUHAIIIEKHOCTD
BEIICCTB K OMPEIECICHHOMY KJIACCy

27



DenepanbHas padbouas mporpamma | Xumust. 10—11 kmaccel (0a30BblIii ypOBEHBD)

OKHCJIEHUS U MOJTMMEPU3ALIIH )
HAXOXKJICHUE B MPUPOAE, MOITYYCHHUE U
NPUMCEHEHHE.

Anxaauensl: OyraaueH-1,3 u
METUI0YyTaaueH-1,3, XUMHUYECKOE
CTPOCHHUE, PEAKIINS MOTUMEPU3aLIH,
OPUMEHEHHUE (7151 CHHTE3a
OPUPOJTHOTO U CUHTETHYECKOTO
Kay4yyKa U PE3HHBI).

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOCHHSI, TOMOJIOTUUECKUN PsifI.
ALIETHIEH — MPOCTEHIINIA
OPEICTaBUTEIb AJKMHOB, COCTAB,
XUMHYECKOE CTPOCHUE, PUBNUYECKUE U
XMUMHYECKHE CBOWMCTBA (pEaKiu
TMAPUPOBAHMS, TAJIOTEHU POBAHMS,
THIpATALMKA TOPEHUS ), HAXOKICHHE

B IIPUPOJE, MOITYYCHUE U IPUMEHEHUE

2.3

ApomMarnueckue
YIJIEBOJOPOIBI

ApeHbl: OEH3011 U TONYOJI, COCTaB,
XUMHYECKOE CTPOCHUE MOJIEKYIL,
(pu3nUecKue U XMMUYECKUE CBOICTBA
(peakiu TrajJJOreHUPOBAHUS U
HUTPOBAHMS ), TIOJTYYECHUE

U IpUMEHEHuE. Bimsiaue OeH3ona

HA OpPraHu3M YeJIOBeKa. | 'eHeTnyeckas
CBSI3b YTTIEBOJIOPOIOB

VIJIEBOJIOPOJIOB MO COCTaBY U
CTPOEHUIO, HA3bIBATh UX

0 CUCTEMATAYECKON HOMEHKIIATYPE;
MPUBOAUTH TPUBAATHHBIC HA3BAHUS
OTJICJIbHBIX TTPEICTABUTENEH
YIJIEBOAOPOIOB.

OnpenensiTe BUIABI XUMAYECKON CBS3U
B MOJIEKYJIaX YIJIEBOAOPOAOB;
XapaKTECPU30BaTh 3aBUCUMOCTh
PEAKIIMOHHON CITOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAQJICHTHOW CBSI3H.
XapakTepu30BaTh COCTAB, CTPOCHUE,
OPUMEHEHUE, PUBNUYECKUE U
XUMHUYCCKHE CBOMCTBA, BAXKHCHIIINC
CMOCOOBI MOJTYYECHUS TUTTUYHBIX
MPEACTABUTENIEH PA3JIMYHBIX KJIACCOB
VIJIE€BOJOPOIOB (METAHA, ATaHa,
ATWJICHA, alleTUJIeHa, OyTaaueHa -1,3,
OcH3051a, TOYO0JIa).

BBISBASTE TEHETUUECKYIO CBSI3b MEXKIY
VIJIEBOOPOIAMH U TOATBEPKAATH €€
HAIMYUE YPABHECHUSAMU
COOTBETCTBYIOLIAX XUMHAYECCKUX
PEAKIIHi ¢ UCITOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYJI.
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2.4

[Ipuponusie
UCTOUYHUKHU
YIJIEBOAOPOAOB U MX
nepepadoTka

[Tpuponnsiii raz. [lomyTHele HEPTIHBIE

rasel. HeTb 1 €€ mpoOMCXOKICHUE.

Crioco0Osl nepepaboTkn HEPTH:

NEPETOHKA, KPEKUHT (TEPMUYCCKANA,

KaranuTrueckuit). [Ipoaykrs

nepepadboTKn HEPTH, UX MPUMEHEHHUE

B IPOMBILJICHHOCTH U B OBITY.

KaMeHHBI yroJib ¥ IPOAYKTHI €70

nepepadoTKu.

IKCIEPUMEHTAIbHBIE METOABI

H3YUYCHHS BELICCTB

H UX NPeBpaLIeHmii:

e JleMOHCTpaLuu:

— komiekuuu «Hed1b» u «Yromby,

— Buaco(parment «Bynkanuzanus

PE3UHBDY.

e JIaBOpaTOpPHBIE OMBITHI:

— KA4eCTBEHHOE OINPEACIICHUE YIIIEpOaa

¥ BOAOPOJA B OPraHUYECKUX BELIECTBAX,
O3HAKOMJIEHHE ¢ 00pazuamu

IJIaCTMACC, KAy4yKOB U PE3UHBIL,

— MOZETUPOBAHUE MOJIEKYJI

YIJI€BOIOPOLOB U

raJIOr€HONPOU3BOIHBIX.

e [[pakTueckue padoThI:

Ne 1. Tlony4yeHue 3TUIEHA U U3YYECHUE

€ro CBOMCTB.

XapakTepu3oBaTh UCTOYHUKH
YIJI€BOJOPOJHOTO ChIPbs (HEPTBH,
OPUPOJHBIN Ta3, YroJib), CHOCOOBI UX
nepepadoOTKH U MPAKTHYECKOE
NPUMEHEHHUE TIOYyYaeMbIX MPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — MPOBEICHUE,
HAOMIOICHUE U OMMCAHUE XUMHYECKOTO
AKCMEPUMEHTA (JTAOOPATOPHBIE OTBITHI U
MPAKTHYECKUAE PAOOTHI).

Cnenosarb npaBujiamMm 0€30MacHOM
paboThI B TabopaTopuu

[PY UCTIOJTb30BAHUU XUMUUECKOM
nocyibl U 00OPYAOBaHUS, a TAKXKE
npaBuiiaM OOpALICHHUs C BEIECTBAMHU

B COOTBETCTBHH C UHCTPYKLUSAMHU
BBITTOJTHEHUSI TA0OPATOPHBIX OMBITOB U
NPAKTUYECKUX paboT MO MOJYYEHUIO U
U3YYEHUIO0 OPraHUYECKUX BEILECTB.
IIpencraBidrs pe3ysbTaThl
AKCIIEPUMEHTA B (pOpME 3anucu
YPaBHEHUN COOTBETCTBYIOIINUX PEAKIIUN
W JIeTIaTh BBIBOJIBI HA X OCHOBE.
[TpoBOANTH BEIYMCIICHUS

JUTSL OTIPEAECIIEHUS MOJIEKYJIAPHON
(OpMYyJIBI OPraHMUYECKOrO BEIIECTRA,
110 YPAaBHECHUIO XUMUYECKON PEAKLIMH.
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e PacuérHele 3a0a4u:

— OIIPENEIIEHAE MOJIEKYIIAPHON
(OopMyJIbl OPraHMYECKOr0 BENIECTRA

10 MACCOBBIM JIOJIIM aTOMOB
XAMUYECKUX JJIEMEHTOB,

— Pacu€rhl 0 YPABHEHUIO XUMUYECKOM
peakuuu

CaMOCTOATENBHO TUIAHUPOBATH U
OCYLIECTBIISITH CBOK TIO3HABATEIBLHYIO
JESITENBHOCTD, MPUHUMATh AKTHBHOE
Y4acCTHE B IPYNINOBONA yueOHOM
JESITENLHOCTH

Hroro no pazneny

13

Paznen 3. Kucsopoacoaepxkanue opraHu4eckue CoeJuHeHUs

3.1

Craprel. Oenon

3

[IpenenpHBIE OTHOATOMHBIC CITUPTHI
METaHOJ U ATAHOJI, XUMHUIECKOE
CTpOCHHUE, (PU3NUECKUE M XUMUICCKHE
CBOMCTBA (pEaKIMK C aKTUBHBIMHU
METallJIaMM, TaJION€HOBOI0POIaMHU,
rOpeHue), npuMeHeHune. Bogopoaxas
CBsI3b. DU3NOJIOTMYECKOE AECHCTBUE
METAHOJIA U HTAHOJIA HA OPraHUu3M
YEJI0BEKA.

MHOroaroMHbIE€ CIUPTHI: ITUJICHTIIMKOJb
U TJIULEPUH, XUMUYECKOE CTPOEHHE,
($u3nYeCKNEe U XUMUYECKUE CBONHCTBA
(B3aUMOJEICTBUE CO MICTOYHBIMU
MeTallJlaMK, KaueCTBEHHAs! peakiusi
HA MHOTOATOMHBIE CITUPTHI).
DU3UO0JIOTNYECKOE NEHCTBHE

Ha OpraHu3M 4enoBeka. [IpuMenenue
TJIMIEPUHA U ATUIICHTTTUKOJIS.

PackpbIBaTh CMBICI U3y4aEMBbIX
NOHSTUN (BBISIBIISAT UX XapaKTEPHBIE
MPU3HAKH ), YCTAHABIIMBATH UX
B3aMMOCBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOIIME TTOHATHUS

IIPU ONMCAHWU COCTABA, CTPOCHUS U
[PEBPALLEHUA OPraHUYEeCKUX
COCIMHECHUI.

Hcnonb30BaTe XUMUYECKYHO CUMBOJIUKY
JUISL COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOI,
COKpaIEHHOM ) OpMYJT OPraHUYECKUX
BELICCTB.

YcraHaBivBarh MPUHAIIEKHOCTh
BELIECTB K ONPEIETICHHOMY KJIacCy

10 COCTaBY U CTPOCHUIO, HA3BIBATh UX
110 CUCTEMATHYECKOW HOMEHKIIATYPE;
NPUBOANTH TPUBUAIIbHBIC HA3BAHUS
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®enon. CTpOoeHUE MOJIEKYJIbI,
du3nUecKue U XMMUUYECKUE CBOICTRA
(¢erona. TOKCMYHOCTH PEeHOA, €ro
(U3HOIOrMYECKOE ICHCTBHE

Ha OpraHu3M yesioBeka. [IpuMeHeHue
(deHona

32

AJTbICTHTBL.
KapOoHOBBIE KUCTTOTHI.
CnoxHbie 3(pupbl

Anbaeruast: GopManbAaeTua U
aleTaabACTU I, XUMUUYECKOE CTPOCHUE,
du3nUecKrue U XMMHUYECKUE CBOMCTRA
(peakiu OKUCIICHUS U BOCCTAHOBJICHMUS,
KAQUECTBEHHBIE PEAKIIMH ), TOTYYECHHUE U
PUMEHEHHE.

OIHOOCHOBHBIE MPEACIILHBIE
KapOOHOBBIE KUCIIOTHL: YKCYCHasI
KHCJIO0TA, XUMUYECKOE CTPOCHHE,
(pu3nUecKne U XMMUYECKUE CBOICTBA
(oO1me cBOMCTBA KUCIIOT, PEAKLIUS
ATEPUPUKALINHN ), TIOTYYEHUE U
npuMeHeHne. CTeapuHOBas M OJIEMHOBAs
KHCJIOTHI KaK MPEACTABUTENN BBICIIMX
KapOOHOBBIX KMCIIOT. MbLTa KaKk cOJIu
BBICHIMX KaPOOHOBBIX KHCJIOT, UX
MOIOIIEE IEUCTBUE.

CnoxHbie 3(pUpPBI KaKk MPOU3BOJHBIC
KapOOHOBBIX KUCIIOT. ['uapomu3
CJIO’KHBIX 3(UPOB. XKupbl Kak

OTJIENBHBIX MPEICTABUTEIECH
KHCIIOPOACOAEPKALIMX COCTUHEHNM.
XapakTepu30BaTh COCTaB, CTPOCHHE,
NPUMEHEHUE, PU3NYECKUE U
XUMHUYCCKHE CBOMCTBA, BAXKHEHIIINE
CHOCOOBI MOJTYYEHUS] TUTUYHBIX
MPeICTaBUTEIIEH PA3IMYHBIX KJIACCOB
KUCIIOPOACOAEPKAIIMX COCTUHEHUIN
(MeTaHoJ1a, 3TaHOJIA, TJIMLICPUHA,
(deHona, popManbaeruaa,
aneTaibIeTHAa, YKCYCHOW KUACIIOTHI,
[JTFOKO3bI, Caxapo3bl, Kpaxmaria,
LEIUTIOJIO3bI ), BBISIBJISITH TEHETUUECKYIO
CBSI3b MEXKy HUIMH M TIOATBEP)KATh €€
HAIMYKC YPABHCHUAMUA
COOTBETCTBYIOIIUX XUMHUYECKHX
peakuii ¢ UCIOJIb30BAHUEM
CTPYKTYPHBIX (POPMYJI.

OnuceiBaTh COCTAB, XUMUYECKOE
CTPOCHHME W MPUMEHEHHE JKUPOB,
XapaKkTEPU30BaTh NX 3HAYCHUE

JUTSL SKAU3HENCSITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh ONACHOCTh BO3ACUCTBHS
HA KMUBBIC OPraHU3Mbl OMPEACICHHBIX
OPraHUYECKUX BEIIECTB, MOSICHATH

HA TPUMEPAX CIOCOOBI YMEHBIICHUS
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MTPOM3BOIHBIE TJIMLEPUHA U BBICILIAX
KapOOHOBBIX KMCIIOT. [ MAPONIM3 5KUPOB

33

YTreBoabl

VYTIeBobl: COCTaB, Knaccu(puKarms
yIJI€BOAOB (MOHO-, TU- U
nosimcaxapubl). ['roko3a —
IIPOCTENIIIAN MOHOCAXapULI:
0COOCHHOCTH CTPOEHUS MOJIEKYJIBL,
du3nUecKue U XMMUUYECKUE CBOMCTRA
[JIFOKO3bI (B3aUMOICHCTBHUE

¢ ruapokcuaoM meau(Il), okucnenue
aMMHMAYHBIM PACTBOPOM OKCHA
cepedpa(l), BoccraHOBJICHHE, OPOKEHUE
TJTIOKO3BI ), HAXOXKICHUE B TPUPO/IE,
IPUMEHEHHE TITFOKO3bI, OMOJIOTHYECKast
POJIb B KU3HEECATEILHOCTH OpraH1u3Ma
yenoseka. Gotocuntes. Opykro3a Kak
U30MEP MIIFOKO3BI.

Caxaposa — npeacTaBuTeINb
AMCAXAPUIOB, TUAPOINA3 CAXAPO3bI,
HAXOKACHUE B MPUPOJE U MPUMEHEHHUE,
Kpaxmain u 1esmirono3a Kak npupoIHbie
NOJMMEPBI: CTPOCHUE KpaxMasa U
LEJUTIONO3bI, PU3NUECKUE U XUMUUECKUE
CBOICTBA KpaxMasia (THAPOJIN3,
KaYeCTBEHHAsI PEAKIIMS C UOAOM).
JKCNepUMEHTAIbHbIC METOAbI
U3y4eHHsl BeIeCTB U UX NpeBpalieHuii:

Y TIPEAOTBPALLCHUSI UX BPEAHOIO
BO3ACHCTBHS HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — MPOBEICHUE,
HAOMIOEHUE U OMMCAHUE XUMHYECKOTO
AKCMEPUMEHTA (JTAOOPATOPHBIE OMBITH U
NPAKTHYECKUE PAOOTHI).

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B TabopaTopuu

[PY UCTIOJTb30BAHUU XUMUUYECKOM
nocyibl U 000PYAOBaHUS, a TAKXKE
npaBujIaM OOPALIEHUS C BEIECTBAMHU

B COOTBETCTBHH C UHCTPYKIUSAMHU
BBIMOJIHEHU S JTAOOPATOPHBIX OTBITOB

Y MPAKTHYECKUX padOT MO NOJTYUYECHUIO
U U3YYEHUIO OPTraHUYECKUX BEILECTB.
IIpencraBiarh pe3yiabTarsl
AKCIIEPUMEHTA B (POpME 3armcu
YPaBHEHUN COOTBETCTBYIOLINX PEAKIIHI
W JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[1poBOANTH BEIYMCIIEHUS

JUTSL OTIPEACIIEHUS MOJIEKYIIAPHON
(OpMYJIBI OPraHUYECKOT O BEILIECTRA,

110 YPABHEHUIO XUMHUYECKON PEAKIINN.
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBIIATH CBOO NMO3HABATEBHYIO
JESITENBHOCTD, MPUHUMATh AKTHBHOE
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e JIabopaTopHbIE OMBITHI:

— FOPEHUE CIIUPTOB,;

— B3aUMO/ICHCTBUE TMIIEPUHA

¢ ruapokcuaom meau(11);

— KQUECTBEHHBIC PEAKIIUU AJTbACTUI0B
(OKMCJIEHNE aMMHUAYHbIM PaCTBOPOM
okcujaa cepedpa U TUAPOKCHIOM
meau(Il));

— B3aUMOJICHCTBHE KpaxMalia ¢ MOJ0M.
e [[pakTueckue padoTHI:

No 2. CpoiicTBa pacTBOpa YKCYCHOMR
KHCJIOTHI.

e PacuérHble 3a1a4H:

— OMPEACIICHUE MOJIEKYJIIIPHOM
(OpMYyJTbl OPraHMYECKOT O BEMICCTBA
10 MACCOBBIM JIOJISIM aTOMOB
XUMHYECKUX SJIEMEHTOB U IO Macce
(00bEMY) MPOIYKTOB CrOPaHMUS;

— pacyéThl O YPABHEHUIO XUMUYECKOM
peakuuu

Y4acCTHE B IPYNIIOBONA yueOHOM
JEATEIIBHOCTH

Hroro no pazneny

13

Paszgen 4. A3orcoaepkamue

OPraHu4€CKue COCANHCHUS

4.1

AMWHEL
AMWHOKHUCIIOTHI.
benku

3

AMWHBI. METHJIAMUH — MPOCTEUILINI
MPEACTABUTEIIb AMUHOB. COCTaB,
XUMHYECKOE CTPOCHUE, (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA (peaKuuu

PackpbiBaTh CMBICI U3y4aeMBIX
NOHSATUHN (BBISIBIIAT UX XapaKTEPHBIE
NPU3HAKH ), YCTAHABIIMBATh UX
B3aMMOCBSI3b, UCIIOJIB30BATh
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C KMCJIOTAMH U TOPEHUS ), HAXOXKICHUE

B IpUpoie. AMUHOKHUCIIOTHI KaK
amMm(pOTEpHbIE OPraHNYECKUE COETUHEHUSI.
du3MUecKue U XMMUYECKIE CBOMCTBRA
AMUHOKHCIIOT (HA MPUMEPE TJIMIUHA).
Buonorndeckoe 3Hau€HNE aMUHOKUCIIOT.
CHHTE3 MENTUIOB.

Benku kak mpupoaHbIC MOJUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa O€lnKOB. XUMHUUYECKHE
CBOMCTBA OCIIKOB: THAPOJIU3,
JICHaTypalvs, KaYeCTBCHHBIC PEaKIHH
Ha OeJKu.

JKCNePUMEHTAIbHbIE METOABI
H3y4eHHusl BellecTB U X MpeBpalleHuii:
e JleMOHCTpALUK:

— JIeHaTypauus OCIKOB MPU HArPEBAHUH,
— LIBETHBIC peaKIuu OCIKOB

COOTBETCTBYIOLIUE MOHSATHUS
IPY ONMKMCAHWUU COCTABA, CTPOCHUS U
MPEeBPALCHU OPraHUYECKUX
COCIUHEHUA.

Hcnonb30BaTh XMMUAYECKYHO CHMBOJIMKY
JUTsS COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOIA,
COKpAIEHHOI ) POpPMYsT OpraHM4eCKUX
BEIIICCTB.

OnpeaensaTs TPUHAUIEKHOCTh BEHIECTB
K OMPEACTIEHHOMY KJIacCy MO COCTaBY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOJMTH TPUBUAJIbHBIC HA3BAHUS
OTACTBHBIX PEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
NpPUMEHEHHE, PU3NUECKUE U
XAMHUYECCKUE CBOMCTBA, BAKHEHIIIAC
CIOCOOBI MOJIYYEHUS! TUITMYHBIX
MIPEACTaBUTEIIEH a30TCOACPIKALLINX
COCAMHECHUIN (METUIIAMUHA, TTIMLIVHA,
OCITKOB).

OnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSCHATH
Ha MPUMEPax 3HaUeHUE OEITKOB

JUTsl OPraHA3Ma YEIOBEKA.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHKS — HAOJIFOAATh U
OIMMCBIBATh JEMOHCTPALMOHHBIA
SKCIEPUMEHT.

CaMOCTOATENBHO TUIAHUPOBATH U
OCYLIECTBIIATH CBOI) MIO3HABATEIBH VIO
JESITENHHOCTD, MPUHUMATh AKTHBHOE
y4acCTHE B IPYNINOBONA yueOHOM
JESITENLHOCTH

Hroro no pazneny

3

Paszgen. S. BeicokoMoOs1eKyIsIpHBbIE COCAMHEHUS

51

[1InacTmaccsl.
Kayuayku. Bonokna

2

OCHOBHBIE TIOHSATHSI XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCTUHCHUIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEMEHb MOJIMMEPU3ALIMH, CPETHSS
MOJIEKYJIsipHast Macca. OCHOBHBIE
METOBI CUHTE3a BBICOKOMOJIEKYJIS PHBIX
COCAMHEHWI — NOJIMMEepH3aLus U
NOJUKOHACHCALIMSL.

[TnacTmMaccel (MOJIMATHIIEH,
NOJMIPONUIIEH, TTOJIMBUHWITXJIOPUL,
noauctupost). HarypansHsiidi u
CUHTETHUYECKUE KAYyUyKH
(OyTagueHOBBIH, XJOPONPEHOBBIN U
W30MPEHOBBIN ). BOJIOKHA: HATypaibHbIC
(XJIOMOK, MIEPCTh, MIENK),
UCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

Bnaners u3y4yaeMbIMU XUMUYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
U3YYaeMBbIX TIOHATHI U IPUMEHSATH 3TU
IOHATHS IIPHA ONMUCAHUU COCTaBA U
CTPOCHUSI BEICOKOMOJIEKYIISIPHBIX
OpPraHUYECKUX BEIIECTB,

17151 OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUH.

Hcnonp30Bare XUMUYECKYHO CHMBOJIUKY
JUTsL COCTABJIEHHS CTPYKTYPHBIX (POPMYJT
BEILIECTB U YPABHEHUMN peaKLui
ITOJIMMEPU3ALMH U TTOJIMKOH ACHCALINH.
OnuceIBaTh COCTAB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA KAy4yKOB,
Han0OoJIee PaCPOCTPAHEHHBIX BUI0B
IJJACTMACC, BOJIOKOH;, IIPUMEHEHUE
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BHCKO032a), CHHTETUYECKHE (KAPOH U
JIaBCaH).

JKCNePUMEHTAILHbIE METOABI
U3y4eHHsl BEeIeCTB U UX MpeBpalleHuii:
e JleMOHCTparuu:

— 03HAKOMJICHHUE ¢ 00pa3LaMu
IPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMAcC, Kay4yyKoB

B PA3JIMYHBIX OTPACTAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHKS — HAOJIIOAATh U
ONUCBIBATH JEMOHCTPALM OHHBIH
SKCIIEPHUMEHT

Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB T1O ITPOI' PAMME
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11 KJIACC
Hanmenosanue
No KommuecTtBo OCHOBHBIE BUABI I€ATETLHOCTH
Pa3aEaOB U TEM [TporpamMmmHOE comepKanue
n\It 4acoB o0 yuarommxcst

y4eOHOro mpeaMeTa

Paznen 1. Teopernueckue oc

HOBbI XUMHH

1.1

CrpocHue aTroMOB.
[lepuoanyeckuit
3aKOH 1
[lepuoanyeckas
CUCTEMA XUMHYECKHAX
AJIEMCHTOB

J .. Menneneena

3

Xumuueckuh s5eMeHnT. Atom. CoctaB
aTOMa, U30TOMBL. DJIEKTPOHHAS
000m0uKa. DHEPreTUYECKUE YPOBHH,
NOypPOBHU. ATOMHBIC OpOUTANIH,

s-, p-, d-, f~-3nemenTbl. OCOOEHHOCTH
pacnpeeacHus SJIEKTPOHOB

1o OpOUTAIIM B aTOMAX MaJIbIX U
OONBIINX MEPUOJOB. DJIEKTPOHHAS
KOH(UTypauus aTOMOB.
[lepuoauueckuil 3aK0H 1
[leproanueckas cucTeMa XUMUYECKUX
aneMmeHToB . 1. MenaeneeBa. CBs3b
NEPUOANYECKOT0 3aK0HA U
[leproarueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB C COBPEMEHHON TEOPUEH
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XUMHYECKHAX
3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX
Y CJIO’KHBIX BEUIECTB I10 TPYIIaM U
nepuosaM. 3HaYECHUE TEPUOINIECKOTO
3aKOHA U CHCTEMbI XUMHUYECKIX

PackpbIBaTh CMBICI U3y4aEMBIX
NOHSTUN (BBISIBIISAT UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABIIMBATH X
B3aMMOCBS3b.

PackpbIBaTh CMBICI TEPUOAUYECKOTO
3akoHa JI. 1. MenaeneeBa n
JEMOHCTPUPOBATh €70
CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO
(YHKIMH.

XapakTepru30BaTh FJIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHUYECKUX
31EMEHTOB 1—4 nmepruonos, uCnob3ys
NIOHATHUS S-, p-, d-3NEKTPOHHBIE
OopOuTaNN, SHEPrETUUECKUAE YPOBHU.
OOBACHATH 3aKOHOMEPHOCTH
MU3MEHEHUS CBOMCTB XUMHUUYECKUX
DJIEMEHTOB U X COCIMHEHUN

IO MEPUOJAM U Ipyrnam
[Teproan4ecKoOi CUCTEMBI

. U. Menaeneena
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sneMenToB [|. M. Menaeneera

B PA3BUTHH HAYKH.
IKCnepUMEeHTATbHbIE METObI
H3YUYEHHs BelleCTB U UX MpeBpalleHuii:
¢ JleMOHCTpaLUu:

Buael Tabnun «Ileppoandeckas cucrema
XUMHUYECKUX DJIIEMEHTOB

.. MenaeneeBa»

1.2

CrpoeHue BemecTna.
MHorooOpasue
BEIICCTB

CrpoeHue BEIIECTBA. XUMUYECKAS CBS3b.

Bubl (KoBasieHTHAst HENOJSIPHAS U
NOJISTPHASL, MOHHASI, METAITMYECKas) U
MEXAHU3MbI 00pa30BaHMsI XUMUYECKOM
CBsI3U (OOMEHHBINA U TOHOPHO-
aKLenToOpHbI ). BogopoaHas CBs3b.
BajleHTHOCTE.
DNEKTPOOTPULIATENBHOCTL. CTENEHD
OKHCIIeHUs. KaTUOHBI 1 aHUOHBI.
BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS.

3aKOH TIOCTOSHCTBA COCTAaBA BELIECTBA.
TUNBl KPUCTATUIMYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
Hcrnnanble pacTBopbl. KonnyecTBEHHBIE
XapaKTEPUCTUKHU PaCTBOPOB (MaccoBast
JIOJIs1 BEIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT U3Y4aeMBbIX
TOHSTHMN (BBIICNSATH HX XapAKTECPHBIC
NPU3HAKK ) U IPUMEHSTH 3TH TTOHSITHUS
IIPY OMTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, /UIsl O0OBSICHEHUS OTACIBHBIX
(haKTOB U SBJICHUIA.

Onpenenstb BUAbl XUMUUYECKOM CBSA3U
(KOBaJIEHTHOM, NOHHOM,
METAUTMYECKO, BOAOPOIHON )

B COEIMHEHUSIX; TUI KPUCTAITMYECKOM
PELIETKA KOHKPETHOTO BEIIECTRA.
Onpenensth BAICHTHOCTh U CTENICHD
OKHUCJICHUS] XUMUYECKUX DJICMEHTOB

B COEIMHEHUSX PA3TMUYHOIO COCTABA.
[TpoBOANTH BBHIYMCIICHHUSI

C UCNIOJIb30BAHUEM TIOHSITHS «MaccoBast
J0Jisl BEIIECTBA B PACTBOPEY.

Brnanets n3yyaeMbIMU XUMHUECKIUMHU
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Krnaccuukanus HeOpraHn4eCcKux
coequHeHunii. Homenkiarypa
HEOPraHUYECKUX BEILIECTB.
IKCIEePUMEHTAIbHBIC METOAbI
H3y4Y€HUSI BELIECTB U UX NPEeBPALLICHUII:
¢ JleMOHCTpauuu:

— MOJEIN KPUCTAUIMYECKUX PELIETOK.
e PacuérHble 3a1a4u:

— PacyeThl C UCIIOJIBL30BAHUEM TTOHSATHS
«MaccoBas 10JIsl PACTBOPEHHOI' O
BEILIECTBAY

1.3

XUMHUYECKHE
peakiuu

Xumundeckas peakius. Knaccudukanus
XUMHUYECKUX PEaKIuii B HEOPraHUYeCKOMN
Y OPraHuYeCKOi XUMUH. 3aKOH
COXPAHEHHS MACCHI BEIECTB, 3aKOH
COXPaHEHHUS U IIPEBPALLICHUS SHEPTUU
[IPU XUMAYECKUX PEAKIUAX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTD

OT pa3nuyHbIX (PakTopoB. OOpaTUMbIC
peakuuu. XUMHYECKOE PAaBHOBECHE.
DaKTOPBI, BIMAAIOIINE HA COCTOSTHUE
XUMHAYECKOTO PABHOBECHS.

[Tpuamun Jle [larense.
DNEKTPOTUTHYECKAS JUCCOLMALINS.
CunbHbIe U cltadbIe 3JIeKTPoauThL. Cpena
BOJHBIX paCTBOPOB BEILIECTB. KUCIIa,
HEWTpanbHas, eao9Has. BoaopoaHblil

MTOHATUSMH.
OOBSACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKIIMU OT Pa3IM4HbIX
(hakTOpOB.

OnpenensaTe XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCMMOCTH OT BHELIHETO
BozaciicTeus (mpunimn Jle [larense).
CocCTaBIATh YPABHEHUSI PEAKIUIT
PA3JIAYHBIX TUIIOB, MTOJIHBIE U
COKpAILLEHHBIE YPABHEHUS PEAKIIUIA
MOHHOTO OOMEHA, YUUTHIBAs YCIOBHUS,
MIPU KOTOPBIX 3TH PEAKIIUU UAYT

JI0 KOHIIA.

Hcnonp30Barh €CTECTBEHHO-HAYYHbBIE
METO/bI IIO3HAHUS — IPOBEACHUE,
HaAOIOICHUE U OTIMCAHUE XUMUYECKOTO
AKCHEPUMEHTA (JIEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTHYECKUE
Pa0OTHI): MO OMPEACIECHUIO CPEABI
BOJIHBIX PACTBOPOB BEILECTB, PEAKLIAN
MOHHOTO OOMEHA, BIUSHUIO PA3TNYHBIX
(akTOPOB HA CKOPOCTh PEAKIIMIA.
CrnenoBarb NpaBuiiam MoJIb30BAHUS
XUMHUYECKON NOCY10i 1 1abopaTOpHBIM
00OpyIOBAHHUEM.

IIpencraBidrs pe3ybTaThl
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nokazarenb (pH) pactBopa. Peakiun
WOHHOT0 OOMEHA B OPraHUYECKOMN U
HEOPraHUYECKON XUMHUM.
OKHCIIMTENBHO-BOCCTAH OBUTEIIBHBIC
peakuuu. [ToHsiTre 00 3HEKTpONIN3e
pacruiaBoB U pacTBOPOB COJIEH.
[IpuMeHenre DAEKTPOIIA3A.
IKCIEPUMEHTAIbHBIE METOABI
H3y4YeHHs BELIECTB U UX MpeBpPaLleHuii:
e JleMOHCTpaLuu:

— Pa3JIOKEHUE MEPOKCUAA BOAOPOAA

B [IPUCYTCTBHAM KaTajmM3aTopa.

e JIabopaTOpHBIE OMBITHI:

— NPOBEAECHUE PEAKIMA HOHHOTO
oOmeHa;

— OIPEaEIICHUE CPEABI PACTBOPOB
BEILIECTB C IIOMOIIBI YHUBEPCAIILHOIO
WHJIAKATOpA.

e [IpakTrueckue paboThI:

Ne 1. Bnustnue paznuuHbix (pakTopoB
Ha CKOPOCTb XUMHUYECKON PEaKLIUU.

e PacuérHble 3a1a4n:

— pacuersl 10 YPaBHEHUAM XUMHUYECKUX
peakuuii, B TOM YUCIIE
TEPMOXMMHYCCKHUE pacUCThl

XUMUYECKOT0 IKCIIEPUMEHTA B (hopME
3aMyCH YpaBHEHUH COOTBETCTBYIOLINX
peaKiMii U JeNaTh BHIBOBI HA X
OCHOBE.

[TpoBOAUTH BEIYMCIICHUS

M0 YpaBHEHUSAM XUMHUYECCKMX PEaKIINA,
B TOM YHCJIE TEPMOXUMUUYECKIE
pacyu€Tel

Hroro no pazneny

13
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Paznen 2. Heopranm4ieckast Xumust

2.1

Metamsl

6

Mertamnsl. [lonoxkeHue MeTaioB

B [leproanueckoii cucteMe XuMUYECKUX
31eMeHTOB. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTauioB. O0mKe PU3NUECKUE CBOHCTRA
METAUIOB. [ [puMEeHEHHE METAIIIOB

B OBITY, pUpOJIE U TeXHUKE. CIiaBbl
METAIIOB. DJIEKTPOXUMUYECKUH Psift
HanpsbKeHUH MeTayuioB. O0UIMe cnocoobl
nosyyeHust merauios. Kopposus
MeTaioB. CrocoObl 3alUThI

OT KOPPO3HUH.

OO6111ast XxapakTepUCTHKA METAJJIOB
riaBHbIX noarpynn (IA-rpymnmna,
[TA-rpynna) [lepuoanueckoit cuctembl
XUMUYECKUX DJIEMEHTOB. AJTFOMUHHA.
Am(poTepHBIE CBOWCTBA OKCUIA U
THIPOKCUIA AIFOMUHUSL.

OO011as XxapakTepUCTHKA METAIOB
no0ouHbIX noarpymni (b-rpymi)
[lepnoauveckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB. ME/Ib, LMHK, XPOM, HKEJIE30.
BaxHeitmue coeTMHEHUS METAIIOB
(OKCHIBL, THAPOKCHUIBI, COJIN ).
JKCNepUMEHTAIbHbIC METOAbI
U3y4eHHsl BeIeCTB U UX NpeBpalieHuii:

PackpbIBaTh CMBICI U3yYaEMBIX
NOHSATUN (BBIIEISTh UX XapPAKTEPHBIC
NPU3HAKHN ) U TPUMEHSTH 3TH MOHSATUS
IIPU ONMCAHUU COCTABA U CTPOCHUS
BEIICCTB, AJIs1 O0BACHEHUS OTACIIbHBIX
(haKTOB W SBJICHUIA.

OOBACHATH 00LIME 3aKOHOMEPHOCTH

B UBMECHEHUU CBOWMCTB 3JIEMEHTOB —
METAUTOB ¥ UX COCAMHEHUH C Y4ETOM
CTPOCHHMS UX ATOMOB M TIOJIO’KCHHUS

B [lepuoanueckoii cucreme
XUMUYECKUX HJIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATH) O0IHME
XUMUYECKUE CBOMCTBA METAIIIIOB, UX
BOKHEUIINX COCAMHEHUN, TOATBEPKAAS
3TO ONMCaHUE NPUMEPAMHU YPABHEHU I
COOTBETCTBYIOLUX XUMHUUECKUX
peaKkuuii; IPUMEHEHUE METAJIIIOB

B PA3JIMYHBIX O0JIACTSX, & TAKKE
MCIOJIb30BAHUE UX VISl CO3IaHHUS
COBPEMEHHBIX MATEPUAJIOB U
TEXHOJIOTUH.

OnuceBaTh COCOOBI 3AIMTH METATIOB
OT KOPPO3UHU.

PackpbIBaTh CYyIIHOCTH OKUCIUTENBHO-
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e JleMOHCTpaLuu:

— KOJUIeKuuMs «METaIIIb U CILIaBbIY .

e J[abopaTOpHBIEC OTBITHI:

— B3aUMOJEWCTBHAE TUAPOKCHIA
AIFOMUHUS C PaCTBOPAMU KUCIIOT U
LICJIOUEH

— KaQ4YE€CTBEHHBIC PEAKIIMU HA KATUOHBI
METAJLIOB.

e [IpakTueckue paboThI:

No 2. PelieHne 3KCepuMEHTAIbHBIX
3a1a4 1o reMe « Metajubly.

e PacuérHbie 3a1a4H:

— pacyeThl Macchl (00beMa, KOJIMYeCTBa
BEIICCTBA) MPOAYKTA PEaKIH, €CIIH
OJIHO U3 BEUIECTB IaHO B BUJE PacTBOPA
C ONPEACIICHHOW MacCOBOM 10JEN
PacTBOPEHHOIO BELIECTBA

BOCCTAHOBUTEJILHBIX PEAKINI
MOCPEACTBOM COCTABJICHUS
AJNIEKTPOHHOT O OajlaHCa STUX PeaKUi.
[IpoBoauTh peakuum,
MOATBEPKAAOMINE XaPAKTEPHBIE
CBOMCTBA U3Y4AEMBIX BEILIECTB,
PAcIO3HABATH OMBITHBIM MYTEM MOHBI
METAUTIOB, TPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax.

Hcnonb30BaTe €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUS — TPOBEJCHUE,
HAOIOICHUE U OMMCAHUE XUMHYECKOTO
AKCIEPUMEHTA (AEMOHCTPAIIMOHHBIE U
J1a00paTOPHBIC OMBITHI, TPAKTUYECKHUE
paboThI).

IIpencraBiarh pe3yiabTarsl
XUMHUYECKOT0 SKCIIEPUMEHTA B (hopMe
3alKMCH YPABHEHUI COOTBETCTBYIOIINX
peaKiuil ¥ Aenarh BEIBOABI HA UX
OCHOBE.

Crnenosarb npaBuiam noJIb30BaAHUS
XUMHUYECKON TOCY10i 1 1ab0paTOpHBIM
000pyIOBAHHUEM.

[TpoBOAUTE BEIYUCIIEHHUS

10 YPABHEHUSAM XUMHUUYECKUX PEAKLIMNA.
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBIIATH CBOKO TIO3HABATENBHYIO
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JNEATENBHOCTD, IPUHAMAThL aKTUBHOE
Yy4acCTHE B IPYNIIOBONA y4eOHOM
JNEATEIIBHOCTH

22

HemeTamisl

Hemeramnel. ITonokeHne HEMETAILIIOB

B [leproinyeckoit CUCTEME XUMHYECKUX
sneMeHTOB [[. M. MeHnaeneena n
OCOOCHHOCTHU CTPOEHUSI aTOMOB.
DU3NYECKHUE CBOMCTBA HEMETAILIIOB.
AJIOTPONHUS HEMETAJJIOB (Ha IPUMEPE

KHUCJIOpoAa, cephl, pocdopa u yriepoaa).

XUMHUUYECKUE CBOMCTBA BAXKHEHIITNX
HEMETAITIOB (TaJIOr€HOB, CEPHI, a30Ta,
docdopa, yriepoaa U KpeMHUS).
OKcuabl HEMETAIOB.
Kucnopoaconeprxamue KUCioThl.
BopopoaHsie coequHeHus
HEMETAILJIOB.

JKCIEePUMEHTAIbHbIE METOAbI
H3Yy4€eHHsI BEIIeCTB

H HX NpeBpaLleHuii:

e JleMOHCTpaL .

— 00pa3ibl HEMETAJUIOB,

— B3aMMOJEWCTBUE MEAN C A30THOM
KHCJIOTOW Pa3InvHON KOHLIEHTPALUH.
e JIabopaToOpHbBIC OMBITHI:

— KAQUECTBEHHBIC PCAKIIMHA HA AHUOHBI U
KaTUOH aMMOHMUSI.

PackpeiBaTh CMBICT H3YYaEeMBIX
NOHSATUN (BBIICISTh UX XaPaKTCPHBIC
NPU3HAKHN ) U TPUMEHSTH 3TH MOHSATHUS
[IPU OIUCAHUU COCTABA U CTPOCHUS
BEIICCTB, AJIs1 OOBSICHEHUS OTACITbHBIX
(haKTOB U SBJICHUIA.

OOBACHATH 00LINE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOICTB HEMETAIIOB M UX
COCIMHEHUH C YYETOM CTPOCHHUS UX
ATOMOB U TOJIOYKEHUS

B [lepuoanueckoii cucreme
XUMUYECKUX DJIEMEHTOB

J1. 1. Menneneena.

XapakTepu30BaTh (OMUCHIBATE) OOIIUE
XUMHAYECKHE CBOMCTBA HEMETAIIIOB, UX
BOKHEHIINX COCAUHEHNUN, TTOATBEPKAAS
9TO OMUCAHUE ITPUMEPAMU YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKLnii.

XapakTepu30Barh BIUSHUE HEMETAILIOB
1 UX COCIMHEHUI Ha )KUBBIE
OpPraHu3MBl; OIMCEHIBATE IIPUMEHEHUE

B PA3JIMYHBIX O0JIACTAX MPAKTUYECKON
JEATENBHOCTH YEIOBEKA.
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e [IpakTueckue padoTHI:

No 3. PemieHue sKCrniepuM eHTaIbHbIX
3a1a4 1o reMe «HemeTams.

e PacuérHble 3a1a41:

— pacueThl MacChl BEUICCTBA

Wi 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE WITA
00BEMY OJTHOTO U3 Y4ACTBYIOLINX

B PEAKIIMH BELIECTB, PACYETHI MACChI
(0ObeMa, KOIMYECTBA BELIECTBA)
OPOAYKTOB PEAKIIMH, ECIIA OJTHO

U3 BEUIECTB UMEET MPUMECH

2.3

CBs3b
HEOPraHUYECKNX U
OpPraHUYECKNX
BEILIECTB

Heoprannueckue 1 OpraHun4ecKue
KUCJIOTHL. Heopranwyeckue u
OpraHn4ecKue OCHOBaHUs. AM(OTEPHBIE
HEOPraHM4YECKUE U OPraHuIECKUE
coequHeHus. ['eHeTnuecKas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

IloaTBepkaars CyIIECTBOBAHKE
TEeHETUYECKON CBSII3U MEXKIY
HEOPraHM4YECKUMU BEILECTBAMU

C IIOMOIIBIO YPaBHEHUH
COOTBETCTBYIOLIUX XUMHAUYECKAX
pEeaKnii.

PackpbIBarh CyIIHOCTb OKACIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI
MOCPEACTBOM COCTABJICHUS
AJNIEKTPOHHOT O OajlaHCa STUX PeaKU.
[IpoBOoaUTE peakuumy,
MOATBEPKAAOMINE XaPAKTCPHBIC
CBOMCTBA U3Y4aEMBIX BEILIECTB,
PAcIO3HABATh ONBITHBIM MYTEM
AHUOHBI, IPUCYTCTBYIOLIUE B BOJAHBIX
pacTBopax.

Hcnonb30Bare €CTECTBEHHO-HAYYHBIE
METO/bI TIO3HAHUS — IPOBEACHUE,
HaAOIIOICHUE U OTTMCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (AEMOHCTPALIMOHHBIE U
71a00PaTOPHBIC ONBITHI, TPAKTUYCCKUE
padoTHI).

IlpencraBidrs pe3ysbTaThl
XUMHUYECKOT 0O SKCIIEPUMEHTA B (popMe
3alMCH YPABHEHUI COOTBETCTBYIOIIMX
peaKIuil U JenaTh BEIBOABI HA UX
OCHOBE.
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CrnenoBarb NpaBuiiam NoJIb30BaAHUS
XUMHUYECKOH NOCy10i 1 1abopaToOpHbIM
000pYIOBAHHUEM.

[TpoBOANTH BEIYMCICHUS

N0 YPABHEHUSIM XUMHUYECKUX PCAKIIHNA.
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBIISTH CBOK) TTO3HABATEIBH VIO
JCSITENHHOCTD, MPUHUMATh AKTUBHOE
y4acCTHE B IPYNIOBONA yueOHOM
JEATEIIbHOCTH

Hroro no pazneny 17
Pasznen 3. Xumus ¥ :KU3Hb
3.1. | XuMug u )KU3Hb 4 Ponw xumun B 00ecnieueHun PackpriBaTh pojib XMMHUU B PEUICHUN

AKOJIOTHYECKOM, YHEPreTHUECKOM U
NUILEBON OE30MAaCHOCTH, Pa3BUTHH
MeAUUUHBL [IoHSITHE O HAYYHBIX
METOAAX MO3HAHMSI BELIECTB U
XUMHAYECKMX PEAKIUA.

[IpencraBnenust 00 0OMIMX HAYUHBIX
OPUHIMIAX MPOMBILUIEHHOTO TOTYYECHHUs
BRKHEHIIMX BEIIECTB (HA MpUMepax
IIPOU3BOACTBA aMMHaKa, CEPHOMI
KHUCJIOTBI, METAHOJIA).

YenoBek B MUPE BELIECTB, MATEPUAIOB U
XUMHAYECKUX PEAKIUI: XUMUS U
3/I0POBBE YENOBEKA; MPaBHJIa
UCTMOJIb30BaHUS JIEKAPCTBEHHBIX

SHEPreTUUYECKUX, CHIPHEBBIX U
SKOJIOTUUYECKUX MPOOJIEM UEIOBEYECTRA,
OIMUCBHIBATh OCHOBHBIE HAMPABJICHHUSI
Pa3BUTHSI XUMUYECKONH HAYKH U
TEXHOJIOTUH.

[TpuMeHsTh npaBuiia 6€30MacHOro
oOpalleHus ¢ BEECTBAMH,
UCMOJIb3YEMBIMHU B MOBCEIHEBHOM
JKU3HU, TIpaBUIIa MOBEJACHMS B LIETISX
cOepeKEHUS 3T0POBbsS M OKPY>KAFOLIICH
PUPOTHON CPE/Ibl, MOHUMATh BPET
(OMacHOCTh) BO3JACHCTBUS HA KUBBIC
OpraHu3Mbl OMPEICTICHHBIX BEIIECTB
cMmbica nokaszarens K, moscHsaTh
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Npenaparos; Mpasuia 6€30MacHOro
UCTIONTb30BAHUS TIPETIAPATOB OBITOBOM
XMMUH B TTOBCETHEBHOM JKu3HU. BBITOBAs
XUMUYECKasi TPAaMOTHOCTh

Ha MpUMEPax COCOoObl YMEHBIICHUS U
MPEIOTBPAIICHUS WX BPEAHOTO
BO3JACUCTBUA.

AHanmM3upoBaTh U KPUTHIECKU
OlleHUBaTh NH(HOPMAITHIO, CBI3aHHYIO
C XUMHUYECKHUMHU TIPOIIECCAaMH Ml UX
BJINSTHUEM HA COCTOSTHUE OKPY KAOIIEH
Cpebl.

Hcnonb3oBaTh MOIYUCHHBIC 3HAHUS U
npecTaByieHus o chepax
JESATETLHOCTH, CBA3aHHBIX C HAYKOM M
COBPEMEHHBIMHU TEXHOJIOTUSAMH, KaK
OCHOBY JJIsl OPUEHTALIMH B BHIOOPE
cBOeH Oyaymieit npodeccuoHanbHON
JESITETLHOCTH.

[IpuHuMaTh ydyactue B 00CYKICHUU
npodIeM XUMHUUYECKOM U SKOJIOTHUUECKOM
HaMpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIMIO IO MpodyieMe u
npeyiaraTb BO3MOXKHBIC MYTH €€
pelieHus

Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB T10 ITPOI' PAMME
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