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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XMMHUHM Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepaibHOM  00pa30BaTENBHOM MPOrpaMMbl CpeIHEro oO0Iero oOpa30BaHUS
(®OIT  COO), npencrabneHHbix B DenepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM craggapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa30oBaTeNbHBIX OpraHu3zanusax Poccuiickoit
denepany, peanu3yOMUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPaMMBI, H
OCHOBHBIX TOIokeHUN «Ctpareruu pa3BuTHs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsikenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOJ0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt crpateruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeaMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
KoHUentyanbHble nojoxkeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICpKaHMsl, PE3yIbTaTOB OOy4YeHUsT U TpeOOBaHUN K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOe oOpasoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHU3aIiK, SBISETCA HEOThEMJIEMON dYacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEPIIAIOIIMM HTAaloOM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEW, MNPUCYIINX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEeKa, a TaKXe SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3M0POBbI0 M TpPUPOAHON cpeae. Peamusyercs xumuueckoe 00pa3oBaHHe
oOyyJarommxcsi Ha YpOBHE CPEIHEro 00IIero oopa3oBaHusl Cpe/ICTBaMU Y4EeOHOTO
npeaMera «XHUMHS», COJIEpPKaHHE W TOCTPOCHHE KOTOPOrO ONpPENENICHbl B
mporpaMme MO0 XUMHH C YYETOM CHenupUKH HayKd XUMHUH, €€ 3HaueHUs B
MO3HAHWU TPUPOJLI U B MaTepUAIbHOM >KM3HM OOILECTBa, a TaKXkKe C Y4YETOM
o0lMX 1eJaedl M NPUHIUIOB, XapaKTEPU3YIOUUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oomero oopasoanus B Poccutickoit denepamnum.

XYMHsI KaK AJIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT 0coOyk poiib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJa B ()OPMUPOBAHKME PALMOHAIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/J[aHME LEJOCTHOIO MPEJICTABIEHU 00 OKpYKaroleM MHpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUW HAa OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOLIET0 MHUpPA, OCO3HAHUs B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSAMU MTPUMEHEHUS.
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TecHo B3aMMOJIEHCTBYSl C APYTMMHU €CTECTBEHHBIMU HayKaMu, XUMHUsS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
Tpyda WU KHU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
co3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMIl HalpaBlieHA Ha pEIICHHE
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHUS YEJIOBEYECTBA — CHIPHEBOMA,
HHEPreTUYECKOM, MUILIEBON, IKOJIOTHYECKON 0€30MacCHOCTH U OXPaHbI 3/I0POBbSL.

B coorBercTBUM ¢ OOHMIMMHM LEISIMA M TPHUHIMIAMH CPEAHEro OOIIero
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kmaccrl, 60a30BbI ypOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM JUid BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHONO BKJIIOUEHHUS B JKW3Hb COLIMYMa, MPOJOJIKEHUS
o0Opa30BaHMsI B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsiioliuMy  IIpeiMeTa  «XUMUS»  SBISAIOTCA  0a30Bble  KypChl —
«Opranudeckas xuMus» U «OOmass u HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIEH XUMUHU) U
OopraHu4eckol xumuu. POpMHUpPOBAaHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YYCHHUH
npeaMera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHMS BCEro MHOroo0Opasus
BELIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa coaep:xkaHus KypcoB — «Oprannyeckas xumus» u «OOmas u
HEOpraHuYecKas XuMus» cPOopMHUpOBaHAa B MPOrpaMMeE IO XMMHHU Ha OCHOBE
CUCTEMHOT'O TOJXOJa K U3YyYEHHI0O YydeOHOro wmarepuana U oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  DPAa3BUTHEM  3HAHUW HAa  OMNpeneTEHHbIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KIACCHYECKONM TEOPUU CTPOCHMSI OPraHUYEeCKUX
COCIMHEHHUW, a TakKe€ Ha YpPOBHE CTEPEOXMMUYECKUX U  DIJIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuH BemlecTB. CBeneHUss 00 U3ydaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOKHBIX OMOJIOIHMYECKU
aKTUBHBIX COEQWHEHHH. B Kypce OpraHnyecKoM XWMHM IIOJTY4YarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
NPEJCTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XMMUYECKON PEAKIINH.

[lon HOBBIM yrjaoM 3peHuss B mpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl H3YyYEHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuanl M (PaKTOJIOTHYECKHME CBEJEHUS O BEUIECTBAX W
XUMHUYecKoi peakiuu. Tak, B yacTHocTH, B Kypce «OOIas U HeopraHudeckas
XUMHSD»  O0yYaromMMcsl TPEJOCTaBIseTCs] BO3MOXKHOCTh OCO3HAaTh 3HAuYEHUE
NEPUOAMYECKOTO 3aKOHA C OOIETEOPETHUYECKUX M METOAOJOTHYECKHX MO3MUIIHIM,
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riyoke TOHSATh HCTOPUYECKOE U3MEHEHHEe (QPYHKIUH 3TOro 3akoHa — OT
00o0011aromIeH 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHM, a TAKXKE€ O XMMHUYECKHX PEaAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnosHsercs B kypcax 10 m 11 kmaccos
JIEMEHTaMH  COJICPIKAHMS, HMMCIONIUMHU KYJIBTYPOJOTHUECKHN ¥ TMPUKIIATHON
XapakTep. OTH 3HAHWS CIIOCOOCTBYIOT IMOHMMAHHUIO B3aWMOCBSI3U XHMHH C
JPYTUMHU HayKaMH, PAacKpbIBaIOT €€ poJib B IO3HABATEIbHOW M TPAKTUYECKOM
JESATEIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K TPOIECCY
TBOpPYECTBA B O0OJACTH TEOPUH M MPAKTUUECKHUX MPUIIOKCHUA XWUMHH, TTOMOTAIOT
BBEIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO HW JWYHOCTHO 3HAYMMBIX
npoOsemMax, CBS3aHHBIX C XUMHEH, KPUTHUYECCKH OCMBICIMBATHL WH(OpPMAIUIO |
OpUMEHATh €€ IS TIOMOJIHEHMS] 3HAHWUW, PEIICHUS WHTEIUICKTyaIbHbIX M
HKCIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1emom coaepkanue yueOHOro
npeaMeTa «XWUMHUS»  JTaHHOTO  ypOBHS  W3YYEHUS OPHUCHTUPOBAHO  Ha
dbopmupoBaHUe y OOYYArONIUXCSI MHUPOBO33PEHUYECKOW OCHOBBI JJISI TTOHUMAHHUS
bunocodckux uAeH, TakMX Kak: MaTepuagbHOE €AMHCTBO HEOPTraHUYECKOTO U
OpPraHUYEeCKOr0 MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM H
CTpOEHHEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUN NYTEM OKCIEPUMEHTA W
pEeIICHUs] TMPOTHBOPEYUH MEXKIy HOBBIMH (aKTaMH ¥ TEOPETHUYCCKUMHU
MPEANOCHUTKAMH, OCO3HAHUE PO XUMHUHU B PEIICHUN dKOJIOTHYECKUX MPoOsem, a
TakKe MpoOeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCTMTAHHS, pa3BUTHA W COIMATM3AIAN
OOyJaroIuMxcsi MPUHATBIE TPOTPAaMMONW TO XHMHH TOAXOABI K OMPEISICHUIO
COoIepKaHUsl ¥ TIOCTPOCHHS TpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEUCTBUI, HMEIOMMX 0a30BO€ 3HAYEHUE JJIA
pPa3NUYHBIX BHJOB JICSITEIBHOCTU: pEIIEHUS MpoOsieM, TOWUCKA, aHaau3a W
00paboTku nHGOpMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIICIOBATCIIBCKON JEATEILHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mpaktuke mnpenonaBaHWs XWMHUM KakK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUsI, TaK ¥ Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU ONPEICTICHUN
COJIePKATeIIbHOM XapaKTEPUCTUKHU TIIeJIed W3Y4eHUs TMpeaAMeTa HampaBlieHuEeM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
NeSATETLHOCTH YEeJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyNIbTypbhl. C
METOJIMYECKOW TOYKHA 3PEHHS TAaKOM IMOJAXOJA K OINPEACIICHUIO LEeNe N3YyYeHUS
TIpeIMETa SBISICTCS BIIOJIHE OTIPABIAHHBIM.
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CornacHo JaHHOW TOYKE 3pEHUsl IVIABHBIMM IIEJSAMH H3YYEeHHs TpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 kJ1.) ABIASIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KakK  BaKHEUIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHWMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HUCTOpHEH
WX Pa3BUTHS U CTAHOBIICHHUSI,

e (opmMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOIAX IMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MPUOOPETEHUS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUMH,
UMEIOIIHUX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIIEPUMEHTa, COOJIOJICHUEM  TIPaBHI
0e301acHOro o0paIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, copepraTenbHasi XapaKTepUCTUKA IIeJIed U 3a7a4 U3ydeHus
MpeaMeTa B IPOrpamMMe MO XMMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpenHero odimiero odpaszoBanus. CeroaHs B
MPETNolaBaHNM XUMHH B OOJBINEH  CTENEHHW OTHAéTCS  TPEAIIOYTCHHE
MPAKTUYECKONH KOMIIOHEHTE COJEp)KaHusl OO0y4YeHHUs, OPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpTraHU3allid, BIAACIONIETO HE
HaOOpOM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W MPUMEHEHHUS WX B PEabHOU KU3HU
JUTSL peleHus] TPaKTUYECKUX 3a]1ay.

B cBs3m ¢ 3TUM mnpu H3yYEHUH TMpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKKE 1IEJIN U 3a]]a4H, KaK:

ajanrtanus oO0yJaronmxcsl K YCIOBUSAM JWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIlUsX, CBI3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHWEe y OOYYarOmMXCS  KIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIINH), WMECIOIINX YHHUBEPCATbHOE 3HAYCHHWE I Pa3JIMYHBIX BHUIOB
JeSATEeTLHOCTH: PEIIeHHs MpobJieM, MoucKa, aHauu3a u 00paboTku uHbOpMaINH,
HEOOXOJMMBIX [JIsi TPUOOPETEHUs OIbITa JEATCILHOCTH, KOTOpas 3aHUMAeT
BOXHOEC MECTO B TIO3HAHWW XUMHUH, a TakKe Ui OLCHKH C ITO3HIIHH
HKOJIOTHYECKON O€30MMacCHOCTH XapaKTepa BIUSHUS BEIIECTB W XHMHYECCKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENY;
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pa3BUTHE I[I03HABATENIbHBIX WHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEHN 00y4YaroMIMXCs: CIOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETaTh HOBBIE
3HAHMS TI0 XHMHUHU B COOTBETCTBHH C KU3HCHHBIMHU MMOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA M aHalIu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHON MH(MOPMAIIUU XUMHUYECKOTO COJIEP KAHMS;

dbopMHpoOBaHKE U Pa3BUTHE Y 00YYaIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0IIOAaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE 0OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XHUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydaroumxcss YOeKIEHHOCTH B  T'YMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWMHUHU, €€ BaKHON POJM B PEIICHUH TJIOOANBHBIX MPOOIEM
paIMoOHATBHOTO MPUPOAONONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOJIUMOCTH OEpex HOro
OTHOIIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUs OIbITA
WCITOJIb30BAHUS TIONYYCHHBIX 3HAHWHM JUIsI TIPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSMH.

B yuebHOM muaHe cpeaHero oOmero ooOpa3oBaHUs MpeAMET «XUMHS»
0a30BOT0 YPOBHSI BXOJIUT B COCTaB IMpeAMETHON 00sacTu «EcTecTBeHHO-HAYUYHBIE
PEIMETHD.

OO61iee ynciio 4acoB, OTBEIEHHBIX AJIs1 U3yYEHUs XUMUH, HA 0a30BOM YPOBHE
cpeaHero obuiero oopazoBaHusi, cocrapisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
gac B Heenro), B 11 kimacce — 34 yaca (1 yac B Hezelo).
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COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKOH XUMHUHU

[Ipenmer opranndyeckoil XUMHUH: €€ BOSHUKHOBEHUE, PAa3BUTUE U 3HAYCHUE B
MOJlyYEHUU HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHUS OPraHUYECKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MOsI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpraHMYecKuX BemliecTB. [omoiorusi, wuzomepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COETMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kimaccupuKaluyd OpTaHUYECKUX BellecTB. HomeHkmarypa
OpPraHUYECKUX COCAMHEHHU (CHUCTeMaThyeckas) ¥ TpPUBUAIbHBIE Ha3BaHUSA
BaXHEHILINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEIECTB.

OKClepUMEHTANIbHbIE METOJbl M3yYEHHUS BELIECTB U HX MPEBPALICHUIA:
O3HaKOMJIEHHUE ¢ oOpa3llaMu OpraHMYECKUX BELIECTB M MaTepuajaMl Ha HX
OCHOBE, MOJIEIMPOBAHHE MOJEKYJ] OpPraHMYECKUX BEUIECTB, HaONIOJCHUE U
OTKCaHUE JEMOHCTPAIIMOHHBIX OTBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeTaH W 3TaH —
NpOCTEHIe TPEeACTaBUTENN AallKaHOB: (M3MUYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHUs M TOPEHHs), HAXOXKIEHHE B TPHUPOJE, MOJyYCHHE W
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUN psZl. DTUIEH U MPOMMIEH —
npocTeillline MNpeACTaBUTENN alIKeHOB: (UM3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUWS, TaJOTEHUPOBAHUA, THApATAlMM, OKUCJICHHUS W
MOJIUMEPU3AIIIH ), TOTyYEeHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u metwiOyranuen-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKHE CBOWCTBa (peakiusi nmoaumepusainuu). [lomydeHne cUHTETHYECKOTO
KaydyKa ¥ pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKUN Psijl. ALIETUIICH
— TIPOCTEHIMI TPEACTaBUTENh AJKWHOB: COCTaB, CTPOCHHE, (HU3MUECKHe WU
XUMHYECKHE CBOMCTBA (peaklUy TUIPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATAIIHH,
TOpPEeHHUsI ), IOJTyYEHUE U TPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHue, (uU3MUECKUEe U XUMHUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHMsI U HUTPOBAHUS), NOJyYEeHUE W MpUMEHeHue. Tonyon.
cocmae, cmpoeHue, uauuecKkue U  XUMUYeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOYyYeHUe U npumeHeHue. TOKCUYHOCTb
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apeHOB. ['eHeTWueckas CBS3b MEXIy YIJIEBOAOPOJIAMH, MNPUHAMISKANUMU K
Pa3ITUYHBIM KJIacCaM.

[IpuponHbIle WCTOYHHWKHU YTIEBOAOPOAOB. [IpHpomHbIi Ta3 W TOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
NIEPETOHKA, KPEKUHT (TEPMUYCCKUHM, KaTATUTHYECCKHI), Tupoim3. [IpomayKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €T0 MepepadOTKH.

OKCIEepUMEHTAIbHBIE METOJbl HU3Y4YEHHUS BEIIECTB W MX MpPEBpaLICHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMu MIIACTMACC, KaydyKOB U PE3WHBI, KOJUICKIINH
«Hedpte» u  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MTPOBEICHNE NPAKTUYECKON PAaOOThI: MOTYYCHHE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnbie 3amaun.

Boluucinenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELUIECTB WM MPOJAYKTOB PEAKILIUH).

Kuciiopoacoaep:kamue oprannyeckue coeJHHEHUs

IIpenenpHble OXHOATOMHBIE CHOUPTBL. MeETaHOI M 3ITAaHOI: CTPOEHHUE,
bu3nuecKkue M XUMHUYECKHME CBOMCTBA (peakuMM C AaKTUBHBIMU METaJJIAMH,
rajJjioreHOBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3UM MEXKIY
MOJIEKYJIaMU CIUPTOB. JlelicTBME METaHOJIa U 3TAHOJIa HA OPTaHU3M YEeJIOBEKa.

MHoOroaToMHbl€  COUPTBL. OJTWIEHIJIMKOIb W  T[JMUEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOICTBA (B3aMMOJEWCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklus Ha MHOI0aTOMHble cnupThl). [leficTBue Ha
OpraHu3M 4enoBeka. [[puMeHeHue rniepruHa U STHICHTITUKOJIS.

@deHoJ: CTpOEHUE MOJIEKYJbl, (HU3NYEeCKUe U XUMHUYECKHE CBOMWCTBA.
Toxcuunocth (penona. [Ipumenenue denona.

Anppernnpl U kemouvl. DopManblIerui, AaUETaNbAECTUI:  CTPOCHHE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTBL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (pU3HUeCKhe U XMMHUYECKHEe CBOWMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, Peakius TeprU(pUKaluu), MOJIyYeHUe U IPUMEHEHUE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCIJIOT. MbLTa KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE JIEHCTBUE.

Cnoxuple »¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
coxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buomornueckas
POJIb JKUPOB.
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VYrneBoapl:  cocTtaB, Kiaccupukanmus — yriaeBogoB  (MOHO-, AU- H
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3MYECKME MW XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHE C
ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBOopoM okcuga cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIOKO3bl), HAXOXKJICHHUE B MPHUPOJE, MPUMEHEHHE,
ounonoruyeckas poisib. Porocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojnbsie noaumepsl. CTpoeHne Kpaxmana u
nenono3bl. DU3MYecKHe M XUMHUYECKHME CBOMCTBAa Kpaxmana (THAPOIH3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W HX MPEBpPALCHUM:
IIPOBECHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaU€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE STaHOJIa
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKuciIeHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmanaa € HOIOM),
IIPOBEICHHE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnbie 3agaun.

Boluucinenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELIECTB MM MPOJAYKTOB PEAKILIUH).

A3oTrcoaeprkanme OpraHMuecKue COeIMHEHUS.

AMMHOKHCIIOTHI KaKk ampOTepHbIE OpraHuueckue coequHeHus. Ousndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuapl.

benkn kak nOpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuunasd,
BTOpPUYHA W TPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, IEHATYpAIHsl, KAYECTBEHHBIC PEAKIIMK Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3YyYE€HUS BELIECTB W MX MPEBPAILCHUI:
HaOJIIOICHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: A€HATypanus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIC PEAKIIUH OETIKOB.

BbicokoMoieKyJIsIDHBIC COeIMHEHUS

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPU3ALUHU, CPEIHSIST MOJIEKYJIspHas
macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHIECHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEUIECTB W MX MPEBpAILCHHI:
O3HAKOMJIEHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.
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Peanuzanus MexXnpeaMeTHbIX CBsI3ed MPU U3YyYEHUU OPTaHUYECKOW XUMHH B
10 kyacce OCYUIECTBISIETCS 4epe3 HCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TMOHSATUMN, SBISIOMIMXCS CUCTEMHBIMHU JJIsi OTACIIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (PakT, TUTIOTE3a,
3aKOH, TEOPHs, aHAIW3, CUHTE3, KJIacCHU(PUKAIUS, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, HIKCIIEPUMEHT, MOJICTTMPOBAHHE.

®dusuka: MaTepus, DJHEprus, Macca, aToMm, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU YpPOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (PM3MYECCKUE BETUIHHBI U CIMHUIIB UX H3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHUBHBIC BellecTBa (OENKH, YTJIEBOMABI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIHBO,
pPECypCHI.

TexHonOTHSA: THIIEBBIC TMPOAYKTHI, OCHOBBI PAIMOHATLHOTO MHTAHUSA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMUHU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TOMNBIL. JJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHus 3JIEKTPOHOB MO OpOUTANsIM B aToMmax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOHPUTYpALIHs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucreMa XMMUUYECKHUX JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOrO 3akoHA U [leproanyeckoil CHCTEMBI
xumudeckux aneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSA CBOWCTB XUMHUUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.

Ctpoenue BemniecTBa. XHMHUYECKas CBA3b. BuIbl XUMHUYECKOW CBA3U
(KoBaJIeHTHasl HEMOoJIsIpHAs W TOJSpHAsi, MOHHAs, METaulnueckas). MexaHU3MbI
oOpa3oBaHMsSI KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBIH U JIOHOPHO-
aklenTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.
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BemecTtBa  MOJIEKYJISIPpHOTO ¥ HEMOJIEKYJSIDHOIO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. THIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTALINYECKOU PEIIETKH.

[TonsitTue 0 nucnepcHbIx cucreMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BElIeCTBa B PaCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. ['e€HeTnueckass CBs3b HEOPraHMYECKHUX BEILECTB,
MPUHAJICKAIUX K PA3IMYHBIM KJIacCaM.

Xumuyeckass  peakmus.  Kmaccudukamuss  XMUMUYECKHX — peakuuil B
HEOPraHUYECKOM W OPraHUYeCKOil XMMHUHU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAaHEHUs U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIHAX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT pazluyHbIX PakTtopoB. OOpaTuMbIe
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIHSIOIMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U cliadbie 1eKkTpoauThl. Cpeaa
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJIbI HM3Y4YE€HUs BEIIECTB U WX MPEBPAILCHUMN:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa xumuueckux snemeHtos /I. WM.
MenpeneeBay, U3yudeHHE MOJEJIEH KPUCTAUNIMUECKUX PEHIETOK, HAOIOJCHHUE U
OTMKMCAaHKE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa30KEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHJMUKATOpA, pEaKIMU MOHHOrO OOMEHa),
MPOBEJICHUE MTPAKTHUUECKON paboThl «BiusiHuEe pa3nuuHbIX (AaKTOPOB HA CKOPOCTh
XAMUYECKOU pEeaKIum».

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHUSM XUMHYECKMX pEaKUUMd, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUETHI C MCIIOJIB30BAHUEM IIOHSTHUS «MaCcCOBas
JTOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilonoxkenne HemerauioB B Ilepuomnyeckon  cucreme
xuMuueckux sjeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAJUIOB. AJUJIOTPOIHUS HEMETAUIOB (Ha MpUMEpE
KHCIIOpoJa, cephrl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEUIIUX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoga M KpEeMHHUS) M UX  COCIMHEHUN  (OKCHJIOB,
KHUCJIOPOACOIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN ).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCTMHEHUM.
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Mertambl. [lonoxenue meramoB B Ilepuoguyueckoi cucTeMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOUEK
atoMoB MeTaiuioB. O0muMe ¢uznueckue cBoiicTBa MeTaiioB. CIiaBbl METaJJIOB.
DNEKTPOXUMHUYECKUN sl HAIPSHKEHU METAIIIOB.

XUMUYECKUE CBOMCTBA BaXKHEWMIIMX METAJUIOB (HATpUM, Kallui, KabLHM,
MarHui, aTlOMUHUN, IUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crmocoObl MOJMydeHUs MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAbHBIE METOJIbl HM3Y4YEeHUs BEIIECTB U UX MPEBPAICHUM:
M3YUYEHHE KOJUICKIMU «MeTallibl M CIUIaBb», O0pa3lioB HEMETAJUIOB, PEILICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJICHCTBHE THJIPOKCHIA aIFOMUHUS C PACTBOPAMH
KHUCJIOT M IIEJI0Y€H, KaueCTBEHHBIE PEAKI[MK Ha KAaTUOHBI METAJIJIOB).

Pacuérnrie 3agaumn.

Pacuétel mMaccel BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEILIECTB UMEECT MPUMECH.

XUMHS ¥ )KU3Hb

Ponp xuMuu B 00ECIEUEHUM IKOJIOTUYECKOM, PHEPreTUUECKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIUHBL. [IOHATHE O HAyYHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOUMX HAYYHBIX MPUHLUIAX MPOMBIIIICHHOTO
MOJYYEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPHUATIOB: BAXKHEWUIIHNE CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTe€pHajbl, KpacKh, CTEKJIO, KepaMHKa,
MaTepuaibl U SJICKTPOHUKH, HAHOMATEPHUAJIbI, OPTAaHUYECKUE W MHUHEPAIbHbIC
ynoOpeHus.

XuMHUSIT U 3J0pOBbE YEJIOBEKA: NPaBWIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO HCIOIB30BAaHUS MPENapaToB OBITOBON XUMHH
B IIOBCEJIHCBHOM >KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzamust  MEXNOpeIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOImIeH |
HEOpPraHU4eCKOW XUMUM B 11 Kjacce OCylIeCTBISIETCS YEPE3 MCIMOJIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYUHBIX TOHSATUH, TaK U TIOHATUM, SIBJISIOIIMXCS
CHUCTEMHBIMU ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TOHSATHS: HAy4HBIA (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCUpUKaIUsi, IEPHOJUNYHOCTh, HAOII0JICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPECHUE, SBJIICHHUE.
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dusuka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
H30TOII, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTrEeTUYECKUIN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHm3M, OJKOCHCTeMa, Ouocdepa, MaKpo- W
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadus: MuHepasibl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIMBO,
pecypchl.

TexHoNOTHSA: XMUMHUYECKasT MPOMBINIICHHOCTh, METAJUTYPTHUs, TIPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO35SHUCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MPOMBINIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKMX IIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHalIOB,
AIIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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INIAHNPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
OOyYarOIIMMHUCST TPOTPaMM CpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W TpeAMETHbIM). HayuHo-meTonuyecko OCHOBOM IS
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IMPOTpaMM CPEIHEro OOIIEero
00pa30BaHUsI SBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMera «XHMHS» Ha YPOBHE CpPEIHETO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEIICHHUIO;

HaJINYME MOTUBALUU K O0YUYEHHUIO;

LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JMUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalolMUXCS PYKOBOJCTBOBAThCS B CBOEHU
JESTEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYLIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMUs;

HAJIMYUe TPABOCO3HAHMS YKOJOTHYECKOU KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh
IEJIA U CTPOUTD KU3HEHHBIC TITAHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHUS TpeaMeTa «XUMUS» TOCTUTAIOTCS B
eIUHCTBE Y4YeOHON W BOCHHUTATENBHOM MJESATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U HJealaMd POCCHICKOTO Tpa)KAaHCKOro OOLIecTBa, MPUHATHIMH B OOLIECTBE
HOpMaMd U  TpaBUJaMU  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  TpOIlEccam
CaMOIIO3HAHUS, CAaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJIICHUS JUYHOCTH
00yJaroIMXcsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHsS» OTpa)xaroT
C(OPMUPOBAHHOCTh ONBITA MO3HABATENILHONM M MPaKTUYECKOW JesITebHOCTU
00yJaromuxcs Mo pean3auy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YJaCTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUs 00YJarOIIMMHUCSA CBOUX KOHCTHUTYI[MOHHBIX NPaB U 00513aHHOCTEH,
YBAXEHUS K 3aKOHY U TTPABOTIOPSIKY;

NPEICTABICHUS O COIMAIbHBIX HOPMax M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;
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FOTOBHOCTH K COBMECTHOW TBOPUYECKOW MAESTENBHOCTU NPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
XUMHUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTUKY H
apTryMEHTHI IPYTHUX MPY aHAJIK3€ Pa3INYHbIX BUOB Y4eOHOM NesSTEIbHOCTH,

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY W HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMHH;

YBaXEHUS K MPOLEcCYy TBOPYECTBA B OOJIACTH TEOPUHM U IMPAKTHYECKOTO
NPUMEHEHUs XWMHUHU, OCO3HAHMS TOTO, YTO JOCTIIKEHHUS HAayKH €CTh pPe3yjbTar
JUINTETIBHBIX ~ HAONIONCHUN, KPOIMOTIWBBIX  AKCIEPUMEHTAJIbHBIX  MOMCKOB,
IOCTOSTHHOTO TPpyZAa Y4EHBIX U PAKTHKOB,

MHTEpeca M II03HABATEIbHBIX MOTHUBOB B TIOJYYEHHUH U MOCIEIYIOIIEM
aHanu3e WHQOpMaLMU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUU, CBSI3aHHBIE C XUMUUECKUMHU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TFOTOBHOCTU OLICHMBATh CBOE IMOBEAECHHWE U TOCTYNKH CBOMX TOBapHILEH C
NO3UIMI HPABCTBEHHBIX M TPABOBbIX HOPM M OCO3HAHWE MOCIEACTBHM 3THX
HOCTYIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBBSI:

MOHUMAaHUsl 1IEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a >KW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DU3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJIfoficHUsT TpaBwi 0€30MacHOTO OOpallleHUs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

NOHUMAaHWs [EHHOCTH TIPaBWJI HWHAMBHIYAIbHOTO ¥  KOJUIGKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOUIUX 3/I0POBBIO U )KU3HU JIOCH;

OCO3HaHUSl MOCIEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHUS1);

5) Tpy/10BOT0 BOCIIUTAHHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEN0BATENbCKOU
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrUX  BHJAX
NeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPaKTHUYECKUX 3aaay
COIMAILHOM HAIPaBJIEHHOCTH (B paMKax CBOEIro Kjacca, IIIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGECcCUuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHHUS IPEIMETHBIX 3HAHHUM MO0 XUMHUH;

YBaXEHHS K TPYAY, JIOASAM TpyJa U pe3yJbTaram TPYAOBOU IEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATbHON TPAeKTOPUU
oOpa3oBaHus, Oyayiied MNpodpeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB H
NOTpeOHOCTEN 0011IeCTBA;

6) 3K0JI0rHYecKOro BOCTUTAHMS:

HKOJIOTMYECKU IIeJIeCO00Pa3HOT0 OTHOIIEHUSI K TMPHUPOAE, KaK HUCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MJIE;

MMOHUMAaHUsl TJIO0AJIBHOTO XapakTepa 53KOJIOTMYECKUX MpoOJeM, BIUSHUSA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIIBHOMN CPEbL;

OCO3HaHUS HEOOXOJWMOCTH WCIOJIB30BAHMS JOCTIDKCHHM XUMHUU IS
peneHns BONPOCOB PAllOHAJIBHOIO PUPOAOIIOIb30BaAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, TMNPUHOCAIIMX BPEH OKPYKAIOUIEH
MPUPOIHON cpefie, YMEHUSI MPOTHO3UPOBATh HEOIArONPUSITHBIC JKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJIMYUsl PA3BUTOTO SKOJIOTMYECKOTO0 MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATHUBHOM W COLMAIBHOMN
MPAKTUKE, CIOCOOHOCTH ¢ YMEHHUS aKTHUBHO MPOTHBOCTOSATH HUCOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKU,

MOHMMAaHUsl CcHenuPUKM XUMHUM KaKk HAayKd, OCO3HaHUs €€ poJih B
bopMHUpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpPE Kak O €IMHCTBE MPHUPOJBbI M YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPOOJIeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHH IS COBPEMEHHOM
UMBWIN3ALMA: B €€ TyYMaHUCTUYECKOMW HANpaBICHHOCTH KM BaXXHOW pOJU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIIEHUU TI00ATBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0O€30MacCHOCTH, B Pa3BUTHUU MEIULMHBI, 00ECIEUYEHUU YCIOBHI
YCHEIIHOTO TpyJla W DJKOJOTMYECKH KOMMOPTHOW MKHU3HM KaXKIOro 4YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJ0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIH30BATh
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[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHbIX (DAKTOB W MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJXyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA s
pelieHust Ipo6ieM B peajbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEI0BATEIbCKON ACATENBHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHHUIO H
caM000pa30BaHUI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3iM4HbIX cepax NMpodhecCHOHaTIbHON
NEATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHMS YU4EOHOTO MpeaMera «XUMHs» Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUTSt dbopmupoBaHUs MHUPOBO33PEHUSA oOyyJaronmxcs
MEXKIMCIMIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAayYHbIE MOHSATHUSA, OTpaKaloIIne
IETIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHeHUudUKy METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPTHUs, SIBJICHHUE,
mpoliecc, CUcTeMa, HaydHbIM (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0OBAHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC y4ueOHbIC ACHCTBUs (ITO3HABATEIbHbIC, KOMMYHUKATUBHbIC,

PETYJISITUBHEBIE), o0ecreynBaoIme dbopmHpoBaHue (yHKLIHMOHATBHOM
TPaMOTHOCTH U COIIMATFHOM KOMITETEHITH 00YJarOIIUXCs;
CHIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC ydcOHBIC
JICVCTBYS B TIO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE pPE3yJAbTaThl OTPAKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMA, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHbIMU Y4eOHbIMU NMo3HaABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHSA:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  IPoOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh IEIN JEATEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCHUTD PE3YJIbTATHI IETEIBHOCTH C TOCTABICHHBIMHU LIEISMU;

MCII0JIb30BaTh MPU OCBOEHUH 3HAHUW MPUEMBI JJOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XAPAKTEPHbIE MPU3HAKKA TOHATUM M YCTaHABJIMBATH MX B3aUMOCBSI3b,
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MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUSA M KpPUTEpUM JJs KIacCU(PUKALUU BEHIECTB U
XUMUYECKUX PEaKIIHii;

yCTaHABIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKIAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXKIACHHsS (MHIYKTUBHBIC, NEIyKTHBHBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEUHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSATH B MPOLECCE MO3HAHMSI, UCIOJIb3YEMbIE B XUMUN CHUMBOJMYECKUE
(3HAKOBBIE) MOJIENU, TPEOOPA30BBIBATH MO/IEIIBHBIE TPEICTABICHUS] — XUMUYECKHM
3HaK (CHMBOJI) »JJIEMEHTa, XUMHU4YEcKas QopMmynia, YypaBHEHHUE XHUMHYECKOU
peakuuu — MpU pEHICHUH Y4YeOHBIX MO3HABATEJIbHBIX M IMPaKTUYECKUX 3ajad,
IPUMEHATHh HAa3BAHHbBIE MOJIEJIbHBIE MPEICTABICHUS /ISl BBIABICHUS XapaKTEPHbIX
MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIQJIETh OCHOBAMU METOJIOB HAyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIupOBATh LEAH U 3a/1a4l UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJa/IeTh HABBIKAMHM CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAaOMIOATh 33 XOA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOJIeTaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY
MOMCKY METOJIOB pELICHUsl MPAaKTUYECKUX 3a7ad, MNPUMEHEHUIO pPAa3IUYHbIX
METO/I0B ITO3HAHUS.

3) pa6ora ¢ uHpopmaIueii:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHHMKAX HHPOpMAIMK (HAY4YHO-
NoMmyJisipHasi JIUTepaTypa XUMHUYECKOIO COJEp)KaHHs, CIpPaBOYHbIE IOCOOUS,
pecypcebl HTepHeTa), aHAIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUIOB U (Hopm
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;
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(bopMynMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpPMAIlUU, HEOOXOAUMOW JJIsI BBIMOJHEHHUS YYEOHBIX 3aaad
OIIPEIEIIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT WCIOJB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3JIUIHBIX IIONCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMalbHYIO  (opMy  mpenacTaBiieHUs
uHpopMaruu (cxemsl, rpadyKu, TMarpaMMbl, TAOIUIbI, PUCYHKH U APYTHE);

WCIIOJIh30BaTh HAyYHBIA S3BIK B KAadeCTBE CpEICTBa Mpu pabore ¢
XUMUYECKON uWH(MOpMAIMel: MPUMEHATh MEXNpeaMeTHeie (pusnueckue wu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, OpMYJIIbl, a0OpeBUaTYphl, HOMEHKIIATYpY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJMYECKHUE CPEICTBA
HaTJISIHOCTH.

OBJajieHUe YHUBEPCAJIbLHBIME KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOIl Te€MbI B X0JIe AUaJiora U/ Win
JTUCKYCCHHW, BBICKa3bIBaTh HUACH, (HOPMYJIUPOBaTH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIHHO BBITTOJTHCHHS TIPE/IJIOKESHHOM 3a1a9H;

BBICTYIIaTh C MpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOM JEATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO I COBMECTHO CO CBEPCTHUKAMU TP BHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOU PabOThI MO HMCCIEIOBAHUIO CBONCTB
M3Y9aeMbIX BEIIECTB, peaan3aluu YIeOHOTO MpoeKTa U (POPpMyIUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TMPOBEACHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS TTO3HMIIMA B
X0J1e 00CYXXICHUSI 1 00MEHA MHCHUSIMH.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU JeHCTBUSIMH:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
NEATEeILHOCTh, OMNpenenss €€ Iedd W 3aJadd, KOHTPOJIMPOBATH W 10 MeEpe
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpeAjaraéMblii  ajdroput™m ACHCTBUN MpU
BBITIOJIHGHUHU YYEOHBIX W HCCIENOBATENIbCKUX 3ajad, BBIOMpaTh Hauboiee
b dexTuBHBIN crocod HX pemieHuss ¢ Y4ETOM TOJYYeHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOCH JESITCIIBHOCTH Ha OCHOBE CaMOaHaIn3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpa, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
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npupoAbl, B (POPMUPOBAHMU MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs MPAKTUYECKHUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/JI0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATHS (XMMHUYECKUH O3JEMEHT, aToM, JJIEKTPOHHAS
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTD, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpaliéHHAs), MOJIb, MOJISIpHAS
Macca, MOJISIpHBIH OO0BEM, YIJIEPOAHBIA CKeNeT, (YHKIHMOHANbHAS TpyIIa,
pajuKai, U30Mepusi, U30MEPbI, TOMOJIOTHYECKUI psill, TOMOJIOTH, YIJIEBOJOPOIBbI,
KHCIIOPOJ M a30TCOAEPKAUIUE COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS); TEOPUH U 3aKOHBI (TEOpHsI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXPAaHEHMsI MacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXalllue B OCHOBE IOHUMAHUSA TMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
SBJICHUH, (PAKTOJOTMYECKUE CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYyUYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN JAESATEIBHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKU TMOHITHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHU OPraHUYECKUX COCITMHEHHIA;

c(hOpPMHUPOBAHHOCTh YMEHHI MCMOJIB30BATh XUMHUYECKYI0O CHUMBOJUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
GbopMya OpraHMYEeCKMX BELIECTB U YPABHEHUH XUMHUYECKHUX PEaKLHM,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OpPraHMYEeCKUX BEIIECTB JUJISl MIUTFOCTPALMH HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAIJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K OIPENEIEHHOMY
KJIACCy/Tpynne COeOUHEHUN (YIJIEBOJOPOIbI, KHUCIOPOA M a30TCOJAEpIKaIIHe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckorr HomeHkiaatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAIbHBIC
Ha3BaHMS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MNPOINWUJICH, AalETUJIEH,
ATWICHTJINKOJb, TIHIEpUH, (HEHO, GopManbIeTUll, aleTaibJeTH, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, eJTI0JI03a, TJUIHH);

c(hOPMHUPOBAHHOCTh yMEHUSI OMPEICIATh BUIbI XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);
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c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSITh TOJIOKEHUSI TEOPUH CTPOEHUS
opranndeckux BemectB A. M. bytieposa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTABa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIECTB;

chOPMHPOBAHHOCTh  YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHYECKHE CBOWCTBA THUIUYHBIX TPEICTABUTENICH pPa3IMIHBIX
KJIACCOB OpPraHMYECKUX BeIlecTB (METaH, 9TaH, JTWIEH, MPOMUJIEH, alleTUJIEH,
Oyranuen-1,3, metunoOyramuen-1,3, OC€H30JI, METAHOJ, ATAHOJ, AITHJICHIJIUKOJb,
rmneprH, GEHoJ, areTalbJAeThH]l, MypaBbUHAsI U YKCYCHash KUCIOTHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH TEHETUIECKYIO
CBS3b MEXKIYy HUMHU YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
Coipbsi (He(pTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMeEepepadOTKH U
MPaKTUIECKOE TIPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHHA TMPOBOJUTH BBIUUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIU IMPOJYKTa
peakiuu 1O M3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO U3 MCXOJIHBIX
BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIIAJIETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XUMHH TTPU M3yUYCHUH BEIIECCTB U
XUMUYECKUX SIBJICHUM (HAONIOACHUE, U3MEPECHHE, YKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS [UJIi TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0IaTh MpaBUa MOJb30BAHUS XUMUYECKON
NMoCyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHHUEM, a TakKe MpaBuia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBITOJTHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUHW TIJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHHUS] OPTAaHMYECKHUX BEIECTB MMPY HArpEeBaHWH, TIOJyUYCHUE
STWICHA U W3Y4YEHHWE €ro CBOWCTB, KAUYEeCTBEHHBIC PEAKIUU OPTaHUYECKUX
BCIIECTB, JCHATYypaIusi OCJIKOB MPU HArpEeBaHHH, IBETHHIC PEAKIIMU OCJIKOB) B
COOTBETCTBHUHM C TMpaBWJIaMH TEXHUKH O€30MACHOCTH TIpH OOpalieHuu ¢
BCIIECTBAMH M JIJAOOPATOPHBIM 00OPYIOBAaHUEM, TIPEACTABIATH PE3YyIbTaTh
XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIMIO, TONYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOMU
uHpopmaiuu, IHTepHET 1 ApYTHX);



IIpunoxenne k OOIT COO
MAQOY «COII Ne 32»Ne 13

cOpPMHUPOBAHHOCTh ~ YMEHUW  COOIOJaTh  MpaBUja  AKOJOTHYECKHU
11e71eco00pa3HOTr0 TOBEJICHHUS B OBITY W TPYJAOBOM JIESITCIBHOCTH B IEIAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MNPUPOIHOW CPEIbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA HA YKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIca Tokazarens I[1/IK, moscHsaTe Ha mpumepax CrocoOsbl
YMEHBIICHUSI U TNPEAOTBPAILCHUS HMX BPEIHOIO BO3IACHCTBUS Ha OpraHu3M
YEJIOBEKA,

JUTsT OOYJaroNIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUS BELIECTB U
XAMWYECKUX SIBICHUM;

JUIL  CJIETBIX W CIAOOBHIAIIMX OOYYarOIIUXCS: yMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHUYECKUX

dbopmy.
11 KIIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUs Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXKakoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBJISAIONIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHUpPa, POJAM XUMHUU B I[IO3HAHUMU SIBJIICHUU
npupoasl, B (POPMUPOBAHWUU MBIIUICHUS W KYyJIbTYpbl JUYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJISI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUN 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM O0O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKWCIICHUSI, XUMHYECKasI CBSI3b
(KoBaJIeHTHAs, MOHHAsI, METAJUTMYECKasl, BOJIOPO/IHAS), KpUCTAJUTMUECKas pemiéTka,
TUNBl ~ XUMHYECKMX  pPEAKIUW, pPACTBOP, DICKTPOJMUTHI, HEDICKTPOJIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLMAIMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUYECKON peakIuu, XHMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouranuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHHMSI MAacChl BELIECTB, 3aKOH COXPAHECHUS W NPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTU U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (HhaKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEII[ECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;
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c()OPMUPOBAHHOCTh YMEHMM BBIABIATh XapaKTEpHbIE NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aHMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHS NPU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYI0 CHMBOJHUKY JUIS
cocTaBieHHs] (OpPMYJ BEIIECTB MW  YPABHEHUHM  XUMHUYECKHX  PEAKIIH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbple Ha3BaHUs OTAEIBHBIX
HEOpPraHWYECKUX BeEIeCTB (YrapHbIil ra3, YIVIEKHCIbIM ra3, amMMmHuak, raméHas
U3BECTh, HEralEHasi U3BECTh, IUThEBAs COJIA, TUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHU OIPENEsATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUSX PA3JIM4YHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHHUSX, THUII
KPUCTAJUIMYECKON PEETKH KOHKPETHOTO BEIlecTBAa (aTOMHas, MOJEKYJspHasi,
MOHHAs, METAJUTMUECKasl), XapaKTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHAAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB IO HX COCTaBYy K OINpEeAENEHHOMY Kiaccy/Tpymnie
COEMHEHUH (TIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLJIbl, OKCU/Ibl, OCHOBAHUS,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MIEPUOAUYECKOro 3aKkoHa [I.
W. MenaeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

cOPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKUX dyeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucteMsl
xumudeckux syeMmenToB J[. M. MennaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKNE YPOBHU, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COCOUHECHHU
I10 IepuoaaM u rpynnam llepuoanueckon cucTemMpl XUMHUYECKUX deMeHTOB [l. U.
Menpaeneena;

c()OPMUPOBAHHOCTh ~YMEHHMM  XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XMMHAYECKME CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3U MEX]Y HEOPraHWYECKHUMH
BEILECTBAMH C IOMOILBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIUU I10
pa3IMyYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEArupyrolivX BELIECTB, TEIMJIOBOMY
s dekTy peakinu, U3MEHEHHUIO CTEMEHEW OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
pEeaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHI COCTABIIATH YpPaBHEHUS pEaKUUN pa3IuyHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIM HOHHOTO OOMEHA, YUUThIBAS
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;
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c(OPMUPOBAHHOCTh YMEHUW TNPOBOAUTH pPEAKUUU, TOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3IMYHBIX HEOPTraHWYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpaX HEOPTraHUYECKUX
BEILECTB;

cOpPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMNA MOCPEICTBOM COCTABICHUS AJIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pEaKIuu OT Pa3IMYHBIX (DAaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniun Jle [larense);

c()OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHUYECKUE IPOILECCHI,
JIekKalMe B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUsS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIMX HAay4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUUECKOTO MPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEAKIUAX, MAaCChl BEIIECTBA WM 00BEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PeaKlUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBUJjia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TabopaTOpHBIM O0OPYIOBaHMEM, a TakKe MpaBuia OOpalleHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIIIOJHEHHUIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN TUIAHUPOBATh U BBIMOJHITH XUMHUUYECKUU
AKCHEPUMEHT (pa3JIoKEHHUE MEPOKCUIA BOJOPOJa B MPUCYTCTBHM KaTalIM3aTopa,
ONPENENIEHUE CpEelIbl PpPacTBOPOB BELIECTB C IOMOINBI  YHMBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pEaKIHH,
peakuuu HOHHOTO OOMEHA, KaueCTBEHHbIE PEaKUWu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMam «Metamey U «HeMeramibl») B COOTBETCTBHU C TpaBWIAMU TEXHHUKHU
0e30macHOCTH TIPH OOPAIIEHUN C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
NPEACTaBIATh PE3YNbTaThl XUMHUYECKOTO DJKCIEpUMEHTa B (¢GopMe 3amlucu
yYpaBHEHUH COOTBETCTBYIOLIMX pEaKIUil U (POpMyIMpoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOIYYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTHX);
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chOpPMUPOBAHHOCTh ~ yMEHHHA  COOJIOAATh  TpaBWJIA  JKOJOTHYECKH
IeJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYJOBOW JACSITETLHOCTH B IETSAX
COXPAaHEHHUSI CBOETO 3J0POBBS U OKpY)KAIOIIEH MPUPOJHON CpPEIbl, OCO3HABATH
OITACHOCTbH BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI ONPEACIIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokaszarens [IJIK, moscHATP Ha mpumepax CrmocoObl yYMEHBIICHUS W
IPETOTBPAICHHS UX BPEHOTO BO3JICHCTBHUS Ha OpTaHU3M YEJIOBEKA;

Ui OO0YYaroMIMXCs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/IOPOBBS: YMECHHE
NPUMEHATh 3HAaHHUA 00 OCHOBHBIX JIOCTYITHBIX METOJaX IO3HAHHS BEIISCTB H
XUMUYECKUX SBJICHUM;

JUIA CIIETIBIX M CHAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
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KosimuecTBo yacoB DJIeKTPOHHBIE
HaunmeHnoBaHue pa3je/ioB U TeM (uudposBbie)
Ne n/m Konrpoabnubie | Ilpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YecKOi XMMHH
[Tpenmer oprannudeckoit xumuu. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytieposa
Wroro no pazneny 3
Pazgen 2. YrieBonopoabl
2.1 [IpenenbHbIE YTIEBOAOPOIbI — AJIKAHBI 2
29 HenpenenbHble yrieBo10pO/Ibl: AIKEHBI, 6 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTn4ecKue yrieBo10poabl 2
24 [TpupoaHbIe UCTOYHUKHU YTIIEBOJOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckie coeuHeHust
3.1 Cnuptsl. ®enon 3
3.9 Anpneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VriaeBoasl 3 1
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Wroro mo pazneny 13
Pa3nen 4. Azorcoaep:xainiue opraHndecKue coeTuHeHust

4.1 Awmunbsl. AMUHOKHCIOTEL. benkn 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeTMHEHH S

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB U TeEM nmudpoBbie
Ne i/ P Konrpoabnbie | IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [leproauyueckuii 3aKkoH
1.1 u [lepuoauueckas cucreMa XuMHYECKUX 3
sneMeHToB M. 1. Menaeneena
19 Crtpoenue BemiecTBa. MHOroo0Opasue 4
' BEIL[ECTB
1.3 XUMHUYECKUE peaKun 6 1 1
Wroro o pazneny 13
Pazgen 2. Heopranuyeckasi XuMust
2.1 Meramnst
2.2 Hewmeramisl 1
23 CBs13b HEOPTAHMYECKUX U OPTAaHUYECKUX 9
' BEIIIECTB
Hroro no pazgeny 17
Paznen 3. Xumus u :Ku3HbL
3.1 XuMuA ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 3
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10 KITACC
KosaunuyectBo yacos DJIEKTPOHHBIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Koutpoaupie | - Mpaxruyeckue f[lsyqeﬂml :)IGI(};I;OBaTeJILHLIe
padoTshI padoThI pecypenr
1 [Ipenmer oprann4eckoi Xumuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHst OpraHM4eCKUX
2 coenuHenuit A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHUS
[IpencraBnenue o ki1accupuKauu
3 opraHuueckux BemectB. Homenknarypa 1
(cucremaTHueckasi) ¥ TpUBHUAJIbHBIE
Ha3BaHUs OPraHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKHUH Psif
5 MertaH u 3TaH — OpocCTeIIne 1
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
IIPEJICTaBUTENIN ATKEHOB
8 [TpaxTuueckas padota Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTETUYECKOIO Kay4yKa U pe3UHBI
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AJIKUHBI: COCTaB M 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTMUECKUH psii. ALETHIIEH —
IIPOCTEUILINN IIPEICTABUTEID aJIKMHOB

11 Bpluncienus 1o ypaBHEHUIO XUMAYECKON
peaxkuuu

12 Apenbl: 0eH301 U ToJIyos1. TOKCUYHOCTb
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
HNPUHAAISKAINX K Pa3InYHbIM KlaccaM
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOIHEIN ra3 ¥ MOMyTHBIE HEDTIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ epepadoTKU
[TprposHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
ra3bl, He()Th ¥ IPOIYKTHI €€ nepepaboTKu

16 KontponbHas pabota no pazaerny
«YTIIeBOIOPOABD)

17 [TpenenbHBIE OTHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoJ1. BogopoaHas cBs3b

18 MHOroaTOMHBbIE COUPTHL: TUIEHIJIMKOIb U
[JIALEPUH

19 DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE
Y XUMHUYECKUE CBONCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI u
areTanpIeru. AIeTOH

21 OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBHIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

22 [IpakTuyeckas pabora Ne 2. «CBoiicTBa
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pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICUHOBAs KUCJIOTHI, KaK

23 NPECTaBUTEIN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpbL1a Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JICHCTBHE
CnoxHble 3UpPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. ' MAPOIH3 CIIOXKHBIX
3¢hupoB

26 XKupbr: runponus, npUMEHEHUE,
Ouosoruueckas poJib KUpPOB
YTieBobl: cOCTaB, KilacCH(pUKAIIS.

27 Baxwuelinme npeacTaBuTeNu: TIKOKO03a,
bpykTo3a, caxaposa

08 Kpaxmait 1 ieuiono3a Kak mpupo/IHbIe
TTOJTUMEPHI
KontponbHas pabota no pazaerny

29 «Kucnopozacoaepxaniue opraHuuecKue
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIHH
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC

31 OpTaHMYECKHUE COCTUHEHUS, UX
Ounonoruveckoe 3HaueHue. [lentu bt

39 Benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS

33 OCHOBHBIC TIOHSITUS] XUMHH
BBICOKOMOJICKYJISIPHBIX COCIMHEHUI

34 OCHOBHBIE METOJIBI CHHTE3a
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[ImacTMacchl, KaydykH, BOJIOKHA

BBICOKOMOIJICKYJIAPHBIX CO@,Z[PIHCHHfl.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIeKTpPOHHAs
KOH(UTYpalus aTOMOB

[Tepunonnueckwuii 3akoH u [lepuoguaeckas
cHUcTeMa XMMHUYeCKuXx anemMeHToB /1. 1.
MeHneneena, X CBsA3b C COBPEMEHHOMN
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX JIEMEHTOB U UX COCIMHCHUH 110
rpyIIaM U nepuojaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XuMHYeCcKuX 3neMeHToB [[.J11. MeHaeneeBa B
pPa3BUTUU HAYKU

CrpoeHnue BemecTBa. XUMHUECKas CBA3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BozopoHas cBs3b

BanenTHOCT. D1EKTPOOTPUIIATETHEHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsITHE O TUCTIEPCHBIX CHCTEMaX.
VIcTUHHBIC ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 707151 BEIIECTBA B pacTBOpE
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCMHEHUN. [ 'eHeTnuecKas
CBSI3b HEOPraHMYECKHX BEIIECTB, PA3JINYHBIX
KJIaCCOB

Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MacChl BELLIECTB; 3aKOH
COXpaHEHHUs U NPEBPAILEHUs SHEPTUH [IPU
XUMUYECKHX PeaKLUsIX

Cxkopoctb peakiun. O0paTuMble peakium.
XUMHUYECKOE pPABHOBECHE

10

[TpakTuueckas pabota Ne 1. «Brnusnue
pa3anyYHbIX (AaKTOPOB Ha CKOPOCTh
XUMHYECKON PEaKIUm)

11

OnekTpoauTrueckas aucconuanus. [lonstue
0 BogopoaHoM mokasarene (PH) pactBopa.
Peakmuu nonnoro oomena. ['maponus
OpraHMYECKHUX U HEOPraHUYECKUX BEILECTB

12

OKHCANTETHHO-BOCCTAHOBUTEIbHbBIE
peakuuu. [TonsTue 06 anekTposmse
pacIIaBoB ¥ pacCTBOPOB COJIEH

13

KoHnTtponbHas paboTta 1o pazaeny
«Teoperndeckre OCHOBbI XUMUUN»

14

Merannsl, ux nonoxenue B [lepuonndeckoii
CHCTEME XUMUYECKUX 3yeMeHToB [1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
atomoB. OOmue Gpru3nIecKne CBONCTBA
METAJIJIOB
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15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIPSHKEHUN METaJlIOB

16

XHUMHUYECKHE CBOICTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, Kadui, KaabIlui, MarHHH,
AIIOMUHUI) U UX COEIMHEHUN

17

XUMHUYECKUE CBOMCTBA XPOMA, MEIU U UX
COCIMHEHUN

18

XUMHYeCKHEe CBOMCTBA ITMHKA, JKeJie3a B UX
COCIMHEHUN

19

[TpakTuueckas pabota Ne 2. "Pemenue
AKCIIEPUMEHTANIFHBIX 3a7a4 110 TeMe
«Metamabi»"

20

HCMeTaJ'IJ'II)I, X ITOJIOKCHHUEC B
[lepronyueckoi cucTeMe XUMHUYECKHX
anemenToB JI. 1. Menpaeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKne CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETAIUIOB (Ha MpuMepe
KHCIIOpO/Ja, cephl, pocdopa u yriepona)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XuMUYecKue CBOMCTBA a30Ta, hocodpa u ux
COeTMHEHNN

24

XUMHYECKUE CBOMCTBA yIiIepoaa, KpEMHHUS U
UX COeOUHEHUN

25

[IpuMeHeHre Ba)XHEUIINX HEMETAILIOB U UX
COCIMHEHU I

26

O0001eHne 1 cucTeMaTh3anus 3HaHui 110
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teme «Hemeramiery. Beraucinenus mo
YpPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETEI

[IpakTuueckas pabora Ne 3. «Pemienue

27 3KCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 1
"HemeTtanst"»

28 KonTponbHnas pabora no remam «MeTasuib» 1
u «Hemeramnsn»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuyueckne u opraHu4eckue OCHOBaHUS
AMboTepHble HEOPraHUYECKUE U

30 opraHudeckue coepuHenus. I'enernueckas 1
CBSI3b HEOPTaHMUYECKUX U OPTaHMYECKHIX
BEIIECTB
Posib xuMuu B o6ecrieueHnH 3K0JI0THYeCKOoi,

31 YHEPreTHYSCKOH ¥ MUIIEBOW 0€30MaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus o0 OOIIMX HAYYHBIX

32 HNPUHIUIAX TPOMBILIIIEHHOTO OJTyYEHHSI 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MHpE BEIIECTB U MaTEPHAJIOB

34 XWMHUS U 310POBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB 110 34

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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