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MOACHUTEJBHAS 3ANMACKA

[lporpamma no xuMuK Ha yposHe cpejtero ofimero obpazosanns pazpaboTaHa Ha OCHOBE
®enepansioro 3akona ot 29.12,2012 Ne 273-03 «06 obpazosanun B Poccuiickoii ®eaepaunny,
TpefoBanmii K pe3ynwTataM ocBoeHHs (pejlepalibHoii 0Bpa3oBaTeNLHOA POrpaMMel CPeHEro
obutero obpazosanus (DPOIl COO), npexcraiennbix B PenepalibHOM TOCYIapCTBEHHOM
obpasosarenbiom crangapre COO, ¢ yuérom Konuenumu npenojgasanus yueGHOIO npeamera
«Xumnsy B obpasopaTenbHbIX oOpraHm3aumax Poccuiickoil Dejepanuu, peann3yIOIIHX
OCHOBHBIE 00pa3oBaTe/ibHble NPOrpamMMbl, H OCHOBHBIX TNomoxeHnii «CTpaTernu pazBHTHS
Bocnutanks B Poceuiickoit ®enepaumn Ha mnepuox a0 2025 rogay (PacnopsukeHue
IMpasurensera PO ot 29.05. 2015 Ne 996 - p.).

OcnoBy noAx040B K pa3paloTKe NPOrpaMMbl 10 XHMHH, K ONpEIeNeHuio obmei
cTpateryd oOyueHHA. BOCIHTAHUA M pa3BHTHs 00VYAIOLIMXCS CpelCTBaMH y4eOHOro mpeaMera
«Xumus» s 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIM KOHLENTYANBHbIE MOJIOMKEHHS
@Ir'oC COO o B3auMOOOYCTIOBICHHOCTH Lelell, colepkaHHs, pe3ynsTatoB o0yd4eHHs H
TpeboBaHKi K YPOBHIO MMOATOTOBKH BBITYCKHHKOB.

Xumpueckoe ofpazoBaHue, NOIY44eMO€  BBINYCKHHKaMM  06lieo6pazosarebHoi
OpraHu3aluM, gBjfeTcs HeoThemiIeMol 4acThid WX  obpasoBaHHOCTH. OHO  CIYKHT
3ABEPLUAIOLIMM ITANOM PEAIH3AlHH HA COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KITKOYEBHIX
HEHHOCTEH, MPHCYIIHX [EJOCTHOH CHCTEME XHMHYECKOTO o0pa3oBaHus. DTH [EHHOCTH
KacarTcs MO3HAHUA 3aKOHOB MPHPO/ILL. (POPMHPOBAHHMS MHPOBO33PEHH H 00IMEH KYILTYPhI
YENIOBEKA, @ TAKKC 3KONOTHYecKH OO0OCHOBAHHOIO OTHOMIGHMS K CBOEMY 3/I0POBBIO H
npupoanoi cpejte. Peanusyercs xuMHdeckoe o0pa3oBaine 00y4alOIMXCs HA YPOBHE CpeIHero
obuero obpazoanus cpencTBami yuebHOro npeaMera «XHMHSY, COJIEPIKAHHE H MOCTPOEHHE
KOTOpPOro ONpeie/ieHbl B POrpaMMe 10 XHMHH ¢ Y4ETOM chNenu(UKH HAyKH XHMHH, eé
3HAYCHHS B MO3HAHMK NPHPOJIBI 0 B MATEPHAILHOM KH3HH 0DLIECTBRA, a TAKKe ¢ YIETOM 0obIIHMX
uenedl W NPUHILKIIOB, XapaKTepH3YIOIHX COBPEMEHHOE COCTOSHHE CHCTEMBl CpeaHero odiero
obpasopauns B Poccuiickoii Meepatuu.

XUMHs KaK 3J]IEMEHT CHCTEMbl ECTECTBEHHBIX HAYK MIpaeT 0cofyio poih B COBPEMEHHOIH
HHBHIIM3AIHH, B CO3aHHM HOBOH a3kl MaTepHalibHOM KynbTypbl. OHa BHOCHT CBOI BKian B
(opMupoBaHHe PALMOHAIBHOTO HAYYHOTO MBIIUIEHHA, B CO3JIAHKE LIEIOCTHOIO NPEACTABICHHS
00 OKpyKaloIeM MHPE KAK O CIMHCTBE NPHPOJLI H Hel0BEKd. KOTOpoe (JOPMHUPYETCS B XHMHH
Ha OCHOBE NOHMMAHHMH BEIIECTBEHHOTO COCTABA OKPYIKAIOLIETO MHUPA, OCOIHAHMS B3AHMOCBITH
MEMHIY CTPOCHHEM BELIECTB, MX CBOACTBAMH U BO3MOKHBIMU ODIaCTAMH NPUMEHEHUSI.

Tecto B3aumozelcTBYS ¢ JpyrMMH  eCTECTBEHHBLIMM  HAyKaMH, XHMHA CTana
HEOTBEMJIEMOH YACTBIO MHPOBOH KYJbTYPbl, HEODXOIMMBIM YCIOBHEM YCHEIIHOTO TpyJla H
HU3HH KakA0ro wiena oduecrsa. CoBpeMeHHas XHMHA Kak HayKa co3pjaTeNlbHas, Kak Hayka
BBICOKHX TEXHOJIOTHIA HanpapieHa Ha pelleHue rnodanbHbiX npodnem YCTOHYHBOIO pa3BUTHA
YEJOBEUECTBA — CHIPHEBOH, 9HEPreTHHECKOH, MHIIEBOH, IKOMOrHYeCKoOH Ge30MacHOCTH H
OXPanbl 30POBbAL.

B coorserctBUH ¢ OGUIMMH LESMH U OPHHIMIEAMH cpeiHero obuiero ofpasoBaHus
coziepikanne npeamera « Xumusy» (10-11 knacesl, 6a30BBIA YPOBeHb H3Y4eHHS) OPHEHTHPOBAHO
MPEHMYIECTBEHHO Ha OOLIEKYILTYPHYIO MOJIOTOBKY OOYHAIONIMXCH, HEOOXOJMMYIO UM s



BBIPAOOTKH MHPOBO33PEHYECKHX OPHEHTHPOB, YCIEUIHONO BKIIOYEHMS B JKM3HD COLMYMA,
NPOIOJIKEeH!s! 0Opa30BaHus B Pa3iMYHbIX 00JI4CTAX, HE CBA3AHHBIX HETIOCPE/ICTBEHHO ¢ XHMHEIT.,

Cocrasasiomumu  npeamera «XuMus» ABNSioTCA GasoBble Kypebl — «Opranuycckas
XHMHA» 1 «Obmas 1 HeopraHHYecKas XHMHs», OCHOBHBIM KOMITOHEHTOM COJICPIKaHHS KOTOPBIX
SBJIAOTCSA OCHOBBI OA30BOH HAYKH: CHCTEMA 3HAHUH 10 HEOPraHWYECKOl XUMHH (¢ BKIHOUCHHEM
3HaHHil U3 oOlel XxuMHuH) 1 opraHuveckoil XUMHH. DOpMHpOBaHHE JAHHON CHCTEMBI 3HAHMI
[PH H3YYCHHH NpeaMeTa 00EeCHeyuBacT BO3MOMKHOCTE PACCMOTPEHHA BCEro MHOToOGpazms
BELICCTB HA OCHOBE OOLIMX MOHATHH, 3AKOHOB 1 TEOPHH XHMHUH.

CrpykTypa cojnepianns KypcoB — «Opranudeckas XuMus» 1 «O0mas 1 HeopraHHdeckas
XHMHs» C(hOpPMHpPOBaHA B POrpaMMe 110 XMMHM Ha OCHOBE CHCTEMHOIO I0/INOJIa K H3YUeHHIO
yuebHoro martepuana M o0yc/lOB/ieHa HCTOPHYECKH OOOCHOBAHHBIM pa3BHTHEM 3HaHHH Ha
OTIPE/IC/ICHHBIX TCOPETHUECKMX YPOBHAX. Tak., B Kypce OpraHMy¥ecKoil XHMMHH BELUCCTBA
paccMaTpHBalOTCA HA YPOBHE KJIACCHYECKOH TEOPHM CTPOEHHS OPraHMYecKHX COEIMHEHMH. a
TAKJKE Ha YPOBHE CTEPEOXHMHHYECKHX H JIEKTPOHHBIX NpPEJICTABIEHHH O CTPOEHHH BEILECTB.
Ceeaenns 00 H3yyaeMbIX B Kypee BEIECTBAX JAIOTCS B PA3BHTHH — OT YIIEBOJOPOIOB [0
CNIOJKHEIX OHOJOTMYECKH AKTHBHBIX COeMHeHMil. B Kypce OpraHuveckoii XHMHH [0Iy4aor
passuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOro 06mero o6pa3oBaHKs MEPBOHAYATLHBIE
NPEICTABICHUA 0 XHMHYECKOH CBA3H, KAACCH(HKAIMOHHBIX MPH3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOHCTB BELIECCTB OT X CTPOEHHA, 0 XMMHYECKOH peakiiui.

[loa HOBBIM yr7OM 3peHHs B npeaMere «XuMmus» GasoBOro ypoBHS paccMarpHBacTCH
M3YYCHHBIH HAa YpPOBHE OCHOBHOro oOwero o0pa3oBaHHs TeopeTHUeCKHil MarepHan H
(hakTosiOrMueCcKHe CBeICHHS O BEIIECTBAX M XHMHUeCKOi peakunu. Tak, B UacTHOCTH, B Kypee
«Obmas ¥ HeopranudecKas XHMHs» 00YYAIOUMMCS TPEIOCTABIACTCS BOIMOKHOCTh OCO3HATH
3HAYCHHE MCPUOIHYECKOr0 3aKkoHa ¢ OOLIETEOPEeTHHECKHX W METOIOJOTHYECKHX [O3HIIHIL,
riy0ke MOHATL HCTOPHYECKOEe H3IMeHeHwe (YHKIMH ITOro 3akoHa — or odobmaionei 1o
0OBACHAIONIEH ¥ HPOrHOZHPYIOLIEH.

Emnas cucrema 3nanmii 0 BOKHEHIINX BELIECTBAX, UX COCTABE. CTPOCHMH, CBOHCTBAX M
NPUMEHEHHH, a TAKIKE 0 XHMHYECKHX PEAKIIHAX, MX CYLIHOCTH M 3aKOHOMEPHOCTHX POTEKAHUs
donoausieress B Kypcax 10 w11 KknaccoR sneMeHTaMH  COJEPKAHMSA. HMEIOIHMH
KYJIBTYPOJIOTHYECKMH W NPHKIagHOH Xapakrtep. 2TH 3HaHUS CrnocoOCTBYIOT HOHHMAHHIO
B3aHMOCBA3H XHMHMHM C JIpYI'MMH HayKaMH. pacKpelBatoT €€ pojik B [103HaBaTelbHOH M
NPAaKTHYECKOH JeATEeIbHOCTH HEeI0BEKa. cnoco0CTBYIOT BOCMHTAHHMIO YBRKEHHS K Mpolieccy
TBOPYECTBA B 00/IACTH TEOPHH W MPAKTHUECKUX MPUIOKEHHH XHMHH, TIOMOTAIOT BBIMTYCKHHKY
OPHCHTHPOBATLCA B OOLIECTBEHHO M JIMYHOCTHO 3HAYHMBIX TpoGaeMax, CBAZAHHBIX ¢ XHMHEI,
KPHUTHYECKH OCMBIC/HBATL HH(OPMALHIO W NPAMEHATh €€ JUld MMONOIHCHHS 3HAHHI, pelieHus
HHTCIUICKTYIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEIOBATENLCKHX 3a1a4. B nenom copepxanne
y4eOHOro npenaMera « XMMHs» JTAHHOTO YPOBHS H3YYEHHS OPHEHTHPOBAHO Ha (hOpPMUpOBaHKE Y
00yHaIOIMXCs MHPOBO33PEHYECKON OCHOBBI [UTS NOHUMAHHUS (PHIOCO(CKHX HJel, TAKHX Kak:
MaTepHalbHOe €IHHCTBO HEOPraHHYECKOro H OPraHM4ecKOro Mupa. 00yCIOBICHHOCTL CBOICTE
BEIIECTB MX COCTABOM H CTPOECHHEM, MO3HABAEMOCTh IPUPOIHBIX ABICHHIT 1TYTEM JKCIEpHMEHTA
M pelleHHs NPOTHBOPEYMIT MEMY HOBLIMM (haKTaMH M TEOPETHHMECKHMH MPEINOCHUTKAMH,
OCO3HAHME POJIM XHMHH B PEIUEHHM 9KOJI0THUECKUX npobiem, a takie npodiem chepemenns
JHEPTeTHYECKHX PECYPCOB, ChIPbA, CO3/IAHHA HOBBIX TEXHOIOTHH H MATEPHAIOB.

B nnawe pewenus 3ajad BOCHHMTAHWA, DPasBHTHS M COLMAIM3AlMA  00yYalOLHXCA
HOPUHATBIE TPOrpaMMO 10 XHMHH T10[X0/bl K ONPEISICHHIO COJACPKAHHI H TOCTPOCHHs
npeaMeTa NpeaycMarpuBaoT (JOPMHPOBAHKE YHUBEPCATILHBIX YUEOHBIX JCHCTBHIL, MMEIOLIHX



0a30B0€e 3HAYCHHUE JUIA PA3THYHBIX BUIOB ACATENLHOCTH: PELICHAS N1POIIEM., MOMCKA, AHA/IN3A 1
00paGoTku  uHPOPMALHY, HEOOXOMHMBIX /U1 NPHOOPETEHHS ONLITA MPaKTHUCCKON |
HCCIe10BaTe ThCKO N JACIATC/IbHOCTH, 3aHH Mal{)meﬁ BAKHOC MECTO B IMO3HAHHH XHMHH.

B npakTtuke npenoasanus XHMHH KAK Ha YPOBHE OCHOBHOI0 0611ero o6pazoBanus, Tak u
Ha ypoBHe cpeaHero ofmero  o0pa3oBaHWA. [PH  ONpeNieNIeHHH  COJepiKaTelbHOMH
XAPAKTEPHCTHKH nenei H3YYHCHHA nNpeaMera HaMpasIcHHEM ﬂCpBOCTEHCHHDﬁ JHAYTHMOCTH
TPRJAMIHOHHO  mpu3Haérest  (popMHpOBaHHE OCHOB XMMHUECKOH Hayku Kak  ofnactT
COBPEMEHHOI'O CCTCCTBO3IHAHMSA, I'Ipa.KTH'-ICCKOﬁ JEATCIBHOCTH YEJOBEKAa H Kak OJHOro w3
KOMIIOHCHTOB  MHPOBOH  KyabTypel. C  MeTOAMYECKOH TOUKM 3pEHHS Takoi MOAXoA K
OMNpe/Ie/ICHHIO LeNnel H3YUeHNs NPe/iMeTa SBJISETCs BIOTHE ONMPABIaHHBIM.

CornacHo faHHON TOYKE 3peHMs IJIABHBIMH LICTAMH H3YdeHHsi npeamera «XHMHs» Ha
GasosoM yposHe (10 —11 ki1.) sBnsroTcs:

e (opmHpoBaHHe CHCTeMbl XHMHYECKMX 3HAHHH Kak BakHelwed cocrasisioneii
ECTECTBCHHO-HAYUHOH KAPTHHBI MMpPa, B OCHOBE KOTOPOH JeKaT KIYEBBIE MOHATHA,
(hynaamenTanbHBIC 3aKOHBL B TEOPHH XHMMM, OCBOEHME A3bIKA HAYKH, YCBOGHHE W
HOHHMAaHHE CYUIHOCTH JIOCTYNHBIX 000011eHHH  MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJIEHHE ¢ HCTOPHEH HX PA3BHTHA M CTAHOBJICHHSL;

. li)OpMHpOB&I'[HC H pa3sBHTHE npencranncnﬂﬁ O Hay4HBIX METOJax MO3HAHHA BELICCTB H
XMMHYCCKHX peakiuii, HeoOXOANMBIX JUIA NpHOOpeTeHUs YMEHHIH OPHEHTHPOBATLCH B
MHpE BELICCTB H XUMHYECKHX AB/ICHHI., HMEIOIMX MECTO B [IPHPO/IE, B NPAKTHYECKOH U
NOBCETHEBHOM HKM3IHK;

*  PA3BHTHE )’MEHHﬁ W cnocobos HEATE]IBHOCTH, CBHA3ZAHHBIX C HaGH}O,E{BH'HBM H
00BACHEHHEM XHMMYECKOI0 OJKCIIEpUMEHTa, CcoOMofeHHeM npasuil  Ge30macHoro
o0palleHns ¢ BEecTBAMH,

Hapszty ¢ stum, cojepiarenbHas XapakTepHCTHKA [leel W 3aja4 H3ydeHHs npeMeTa B
NporpaMme 110 XHMHH YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBLIMH MPHOPHTETAMH
B cucTeme cpearero obwmero odpasoBanua. CerofHsi B MpernodaBaHUH XHMHHM B OobLici
CTENeHn  OTJAATesl  MpeANnouTeHHe MPaKTHYECKOH KOMIIOHEHTe cojepikaHus o0yueHHs,
OPHEHTHPOBAHHOH Ha [OArOTOBKY BBINYCKHHKA 00meobpazoBaTeNbHON — OpraHusaiuy,
BIAICIOLICIO He HaOOpOM 3HaHHil, a QYHKIHOHATLHON rpAMOTHOCTBIO, TO €CTh CHOCOOAMH M
YMEHHAMH AKTHBHOTO MOJYYEHUS 3HAHHH W MPAMEHEHUS HX B PEAlbHON KWIHH JUIS PelleH s
NPAKTHYECKUX 3a71a.

B crasm ¢ stuM npu u3ydenun npeamera «XMMHS» JIOMHHHPYIOLIGE 3HAueHHE
PHOGPETAIOT TAKHE [IC]IH H 3a/1auM, KakK:

ajlanranus Dﬁy’l[ZIJOU.lHKCS[ K YCIIOBHAM JHHAMHYHO pasBHBaOIIETOCH MHpa.
GopMHpOBAHHE HMHTEINEKTYATRHO pPAasBUTON JIMYMHOCTH, TOTOBOH K camooOpa3oBaHmIo,
COTPY/IHHYECTBY, CAMOCTOSTC/ILHOMY [PHHSTHIO TI'PAMOTHBLIX pPELICHHH B  KOHKPETHBIX
HHIHCHHBLIX CHTYAUMAX, CBASAHHBIX C BEILIECTBAMH H HX IIPHMEHCHHEM

(opmupoBanie Yy 0GYYAIOWMXCA KIHOYEBBIX HABBIKOB (KIJIKOYEBLIX KOMIETEHLHI),
HMCIONIHX YHHBEPCAILHOE 3HAUEHHUE JIUIS PA3/IMYHBIX BH/IOB JEATEJIBHOCTH: pelieHus npobiem.
noHcka. aHanusa u oOpaboTku HHGOOPMALMH, HEOOXOAMMBIX Ul MPHOOPETEHHS ONbITa
JCATE/IBHOCTH, KOTOpas 3aHHMACT BAAKHOC MECTO B MNO3HAHMH XHMHH., 4 TAaKXKe 114 OLEHKH C
NO3ULEA IKOJOIHYECKOI DE30NACHOCTH XapakTepa BIHAHHS BEIICCTB M XHMHYECKHX TIPOLIECCOB
Ha OpraHu3M HenoBeKa U NPHPOIHYIO Cpey;

PasBHTHE NO3HABATE/IbHBIX HHTEPECOB, HHTE/IEKTYAIBLHBIX M TBOPHECKHX CIIOCODHOCTEH
o0yqarommxes: crnocofHOCTH CAaMOCTOATENBHO NPHOOPETaTh HOBbIC 3HAHMA 10 XHMMM B



COOTBETCTBUH C KH3HCHHBIMH TOTPEOHOCTAMH, HCIIOJIB30BATE COBPEMEHHBIE HHDOPMALMOHHBIC
TEXHOIOTHH JUIS [TOUCKA M aHaiu3a y4eOHO 1 Hay HO-ITONYISPHON HHBOPMAIMH XHMHYECKOT0
COJlEPAAHMS:

(opmupoBanite 1 pasBiTHE Y 00YHAIONHXCA ACCOLHATHBHOTO H JIOTHYECKOTO MBIILUIEHHS,
HAbMO/ATELHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOpPBIE O0COOEHHO HEOOXOMHMBI, B
HaCTHOCTH. NPH MIAHHPOBAHHH H NPOBE/IEHHH XHMHYECKOTO IKCIEPHMEHTA,

BOCIHTaHHE Yy o0yualomuxcs YOe#AEHHOCTH B IYMaHMCTHUECKOH HanpaBleHHOCTH
XHMHH, e BaKHOH poiM B pemCHAH  rnodajibHBIX  0pobieM  palMOHAILHOIO
NPUPOAOIIOIB30BAHNS, [OMOJIHCHUS JHEPreTHUECKUX PECYpPCcOB M COXPAHEHHS TPHPOIHONO
PABHOBECHHA, OCO3IHAHHHA HEOﬁK(‘.‘,-’lHMQCTH GEPE}I\'HDFO OTHOLIEHHA K NOpHpOIae H CBOEMY
310POBBIO, & TAKKe NPHOOPETEHHS OMBITA HCMOIL30BAHUS MOIYYEHHBIX 3HAHHH LIS IPHHATHS
IPAMOTHBLIX PELIEHHH B CHTYALHUAX, CBA3AHHBIX ¢ XHMHYCCKHMH ABICHHSIMH,

B yueGuom naane cpenero obmero ofpasopanus npeamet «Xumusy 6a30BOTO YPOBHS
BXOJIHT B COCTAB ]'I[JCHMGTHOﬁ obiaacti «EcTecTBenno- HAYUHBIC NpeIMeThy,

OBuiee uucno yacos, OTBEAEHHBIX I H3YYeHHS XHMHH, Ha 6a30BOM YpPOBHE CpE/IHEro
obiero obpaszosanus, cocrasiuser 68 vacos: B 10 knacce — 34 vaca (1 wac B Hepemo), B 11
Knacce — 34 yaca (1 vac B Hezelno),

COJAEPAKAHHUE OBYYEHMUS
10 KJIACC
OPrAHHYECKASI XUMUSI

Teopernteckne 0cHOBBI OPraHHYeckoii XHMHH

Hpeamer oprannveckoii XuMun: eé BOZHHKHOBEHHE, PA3BUTHE M 3HAYEHHE B MOJTYYEHHH
HOBBIX BEIIECTB M MATePHAIOB. TeopHs cTPOeHUs Opraniyeckux coeaunennii A, M. Bytieposa.
€€ ocHoBHBIC nonoxeHus. CrTpykryphbie (OpPMY/Ibl OpraHM¥ecKux Bemects. | oMoorus.
HIOMEpHA. XHMH‘le()I{aSI CBA3b B OPraHHYCCKHX COC/IHHEHHAX — OJIHHAPHBIC H KPATHBLIC CBA3H,

llpejcrasnenne o knaccumkaluuu — opranMyeckux  Bemects.  HomeHkmaTypa
OpraHHYCCKHX COCIMHEHHH (CHcTeMaTHuecKkas) W TPUBHAIBHLIC HA3BAHWA BakHelMx
npeicTaBuTeNe KIaccoB OPraHH4Yeckux BellecTR,

DKCHepUMEHTAIBHBIC METO/Abl H3YUCHHS BELIECTB M MX MPEBPALICHHIL 03HAKOMIEHHE ¢
00pasiamMn OpraHM4ecknx BEIIECTB M MaTepHaIaMi Ha HX OCHOBE, MOJICTHPOBAHHE MOJIEKY
OpPraHH4YeCKHX  BeIUECTB. HabmoneHne  u OMHCaHHEe  JIEMOHCTPALIMOHHBIX  ONBITOB 110
IPEBPALLCHHIO OPraHHYECKUX BEILECTB MPH HArpeBaHKH (IUIABJICHHE, 0DYIIIHBAHHE H rOpelHe).

¥riepoaopoast

AJIKaHBI: COCTAB M CTPOCHHE, TOMOJOIMYEcKHil paj. Meran W sran — npocteiue
MIPCACTABHTEIM  ANKAHOB: (hH3IMYECKHE M XHMHYECKHE CBOHCTBA (peakiMu 3aMeleHus o
FOPEeHHs ), HAXOMKJIEHHE B IIPUPOJIE, MTOJYYEHHE H IPUMEHEHHE,

AJIKCHBI: COCTAB H CTPOCHHE, FOMOJIOIHYCCKHIA psl. ITHICH W IPOITHIIEH — NpocTeiine
[Pe/ICTABHTEIH  AAKEHOB: (H3HYECKHE M XHMHYCCKHE CBOICTBA (PEaKUMH IMAPHUPOBAHHA,
[IOTCHUPOBAHHA, [HAPATAIHN, OKMCIICHAA H MOITUMEPH3ALNE ), MOTYUYEHHE H TPUMEHEHHE,

Ankaauensr: Oyrtaamen-1.3 n mernnbyranmen-1.3: crpoenne, BakHeHINHE XHMHUYECKHE
CBO¥iCTBA (peakius noauMepusansn). [lonyyeHne CHHTETHYECKOTO Kayuyka ¥ pe3HHBbI.



AJIKHHBI, €cOCTaB M OCOGEHHOCTH CTPOCHHMS, TOMOJIOTHYECKHI psaj. AueTHieH —
NPOCTERILNIA MPEACTABMTEL AJIKHHOB: COCTAB, CTPOeHHe, (pHINUECKHe W XUMHYeCKHe CBOICTRa
(peakiiy ruIpHPOBAHMS, TAIOIEHUPOBAHUS, MHIPATALIMH, FOPEHHUS), TOIYUEHHE W MPUMEHEHHE.

Apenbl. benson: cocras, cTpocHue, (pHIMYCCKHE M XHMHHYCCKHE CBOHCTBAa (peakiuu
rajloreHupoBatis 1 HHTpOHaHHﬁ). IMOJAY4YEHHE H TNPHMCHEHHC. TO_-T_]’().’L' cocmas, cmpoeHue,
q‘”th‘:“ft’(‘.‘\'h‘c‘ W XUMUYECKUE CEONHCMEd (p{fﬂ.ﬁ‘l{ﬂﬂ SUNOSCHUPOGAHUS HHH‘-'J{')U(“JHHX). nojgyueHie n
npumenenue. Tokenunoctn dpeHOB. ['enetnueckas CBA3L MEW Ty YTAEBOOOPOIAMH,
NPHHAIEHKATIHUMH K PA3JTHYHBIM KJTacCaM.

[Tpuposaubie HCTOMHUKH YTI€BOMOPOAOB. TTpHPOIHBIH ra3 U MONyTHBIC HE(TIHBIC Ta3bl.
Hedre u eé npoucxomnmenue. CnocoObl nepepaloTKH He(TH: [ePerOHKA. KPeKHHI
(repMudeckuil, katauTHueckuii), nuponus. [Ipoaykrel nepepaboTikn He()TH. HX NIPHMEHEHHE B
npomsiitieniocT H B ObITy. KaMeHHBIH yrons o NpojlyKThl ero nepepaloTkH.

BKCHEPHMCHTQJII:HH(:‘ METOAbI H3VYCHHA BCILICCTB H HX npenpamenﬂﬁ: O3HAKOMIICHHE C
OG[JHBHEIMH MNIacTMace, KayuyKOB H PC3HHEL, KOJUICKLIHH (tHE{l)Tb)) H ((yl'{)ﬂb)h.. MOJCTHPOBAHKHEC
MOJICKY/l YIJIEBOJOPOJOB M TAOreHONPOM3BOAHBIX, [POBEAEHHE IPAKTHYECKOi paboThl:
TOJIYHEHHUE ITHIICHA H HIYYEHHE €r0 CBOHCTR.

Pacuérnble 3a1a4m.

BeraucieHds 110 ypaBHCHMIO XHMHYecKOH peakiuu (Macchl, 0o0bEMa, KolWudecTBa
HCXOJHOI'0 BEIUCCTBA HIIH NPOJAYVKTA PEAKIIHH [0 H3IBCCTHRIM Macce, OﬁbéMy. KOIHYECTBY
OJHOTO W3 HCXO/IHBIX BElECTB HIIA MPOJYKTOB PEaKiiiu ).

Kuciiopoacoaepxkamne oprann4eckHe coeHHeHHs

[IpenenbHple 01HOATOMHBIE CHOHPTHL MeraHon W aITaHol: crTpoeHue, (u3nYeckue H
XHMHYECKHE CBOHCTBA [peakumi ¢ dKTHBHBIMH MeETallllaMH, raloreHoBOJ0POJaAMH, TOPBHHEJ.
npumenenue. Boaoposinbie cBs3s Mexkay MoIeKyIaMu ciinptoB. JleficTue MeTaHoia | 3TaHoa
Ha OPraHu3M YeI0BeKa.

MHOroaToOMHEIC CHHPTBI.  DITHIEHIIMKONBL W TJIHIEPHH: CTpoeHHe, (HIMYecKHe H
XHMHYECKHE CBOHCTBA (B3aHMOeHCTBHE CO HIEJOYHBIMH METAJUIAMH, KAYECTBEHHAN PEAKIIMs HA
MHOTOATOMHbIe ¢nupThl). JlefictBue Ha opranusm uenoseka. [lpumedenue rnunepusHa
YTHIICHT THKOIIA,

@cHoi: CTPOEHHE MONEKY/bL, (U3HYECKHE M XHMHUYeckHe cBoiicTBa. TOKCHUHOCTE
(enona. lpamenenne deroda.

Anbaerunbl W xemonsl. Qopmanbieruj, aueTANBAETHI: CTpPoeHHe, (H3HUYECKHE H
XHMHYECKHE CBOHCTBA [peammH OKHCIIEHHS W BOCCTAHORBICHHSA, KAYCCTBEHHBIC peaxunﬂ).
MMOJIYUCHHE H NTPUMEHCHHE.

OnuoocHoBHBIE NpejeibHbiec KAPOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAst KHCIOTBI:
CTpoeHHe. (pU3HYECKHE M XMMHYECKHE CBOMCTBA (CBOMCTBA, 0BIIMeE JUIs Kiacca KHCIIOT, peaxiius
arepudMKkalum), noayuenne u TnpuMeHeHne. CTeapuHOBas W OJEMHOBAS KUCIOTH KAk
HPEJCTABHTEIM BbICHINX KapOOHOBBIX KHCIOT. Mblla Kak COMIM BbICIIHX KapOOHOBBIX KHCIOT,
HX MOlOLLEe JeHCcTBHE.

Crnosnbie 2(pHpBL KAK MMPOU3BOJIHBIE KapOOHOBBIX KHCIOT. I'HPOJIHE CIOKHBIX 3/HPOB.
Aupst. I'uaponns xupos. [pumenenue xupos. BHosoruyeckas pojib KHPOB,

Yrnepoanl: cocTas, kiaccHukaima yrieroa0s (MOHO-, M- B moaucaxapujsl). ['mokoza —
HPOC'I'CHLLIHH MOHOCaxapHI. 0CODEHHOCTH CTPOCHHA MOJICKYIIbI, C]}I»{3H‘ICCKHC H XHMHYCCKHE
cpoiicTa (B3auMMozcHcTBHE ¢ rHApokcuiaoM memu(ll). okucieHHe aMMHauHBIM PACTBOPOM
okcuaa cepebpa(l), BoccranoBneHue, OpOKEHHE [UIHOKO3Bl), HAXOMJIEHHE B [PHPOJIE,
npuMeHeHHe, Oronoruyeckas pois. @otocunTes. PpyKTo3a KaK H3OMEP ITIOKO3EL.



Kpaxman u uenmonosa kak npupoassie nomumepsl. CTPoeHHE KpaxMaia H LEJLTIONO3b,
Dusndeckue U XMMUYECKHE CBOICTBA KPaXMaia (MHApOIN3, KauecTBEHHAS Peakilus ¢ HOJI0M).

IKCIEPUMEHTATBHBIE METO/IbI H3YYeHHS BEIIECTB H MX IPEBPALICHHl: MpoBeIeHHe.
Habllo/lenue | ONMCaHHe JIGMOHCTPALHOHHBIX OTLITOB: TOPEHHE CITHPTOB, Ka4eCTBEHHBIC
pedKIHH OTHOATOMHBIX CIHPTOB (OKHCAeHME sTaHona okcugoM medu(ll)), MHOroaToMHBIX
COUPTOB (B3auMoJieHcTBHE Tiuuepria ¢ ruapokeuiaom smeau(ll)), anpaernmos (oxucienue
aMMHauHbIM  pacTBopoM okcujaa cepebpa(l) u ruapokeumom mean(ll), B3aumMoneiicTsne
Kpaxmana ¢ HOJOM), [POBEAEHHE [PAKTHHECKOH pafoThl: CBOMCTBA pacTBOpPA YKCYCHOII
KHC/IOTBL

Pacuérnble 3a/1a4u.

Bbluuciienus 1o ypaBHeHHIO XHMHYECKOH peakumu (Macchl, 00bEMA, KoIMUeCTBa
HCXO/IHOTO BEHIECTBA HJIM [POAYKTA PEakUMM 10 W3BECTHBIM Macce. 00bEMY, KOIMYECTBY
OJIHOTO M3 HCXO/IHBIX BELIECTB MIIH MPOJAYKTOR PEAKI[HH ).

A3soTconepkaliie OpraHuyeckie CoeJIHHEH s,

AMHHOKHMCIOTBl  Kak  aM()OTEpHBIE OpraHM4eckue coennHenns. Ousnueckue u
XHMHYECKHE CBOMCTBA AMHMHOKHCIOT (HAa [pHUMEpPe TIHIHHA). BHOJIOrHYecKoe 3HauYeHHE
avuHokucnoT. [lenTuis.

Benku xak npHpoAHEIE BRICOKOMOIEKYIApHBIE coeuHenus. [lepsuunas, BropHusas u
TpeTH4Has CTPYKTYpa OenkoB. XuMHYECKHe CBOWCTBA OENKOB: [HMIPONIH3, JeHATYpaIlHs.
KauecTBEHHbLIE Peakiiuu Ha OenKH.

DKCnepUMEHTA/ILHBIC METO/IbI M3yUeHHs BEWIECTB M MX [IpeBpalleHuii: HaGmoneHne
OMHCAHHE JICMOHCTPALMOHHBIX OMNBITOB: JieHaTyparus OeJKOB NpPM HArpeBaHMH, LBETHLIE
peakiuu OelKoB.

Bricokomoiiekyaspabie coeiHHEHHS

OCHOBHBIE TNOHATHS XHMHH BBICOKOMOJIEKY/IADHBIX COGIHHEHHII: MOHOMEp. MOIHMEp,
CTPYKTYPHOC 3BEHO. CTENeHb MOJIMMEPH3ALMK. CPelHsst MONeKy/spHas Macca. OCHOBHBlE
METOJIbI CHHTE3d BLICOKOMOJIEKYIAPHBIX COEIMHEHHIT — IOTHMEPH3aIINs H ITOJHKOH ICHCALIHS.

DKCIEPHMEHTANIBHBIC MCTO/IbI H3YYEHHs BEIIECTB M MX MPEBpalleHuii: 03HAKOMICHHE C
obpasiaMu IIPUPOIHBIX H HCKYCCTBEHHBIX BOJIOKOH, T1/1ACTMACCE, KAYTYKOB.

MexnpeaMerHble CBIIH.

Peannsaums MeKNpeAMETHBIX CBA3ell IPH H3ydeHHH opranuueckoi xumun B 10 kiacce
OCYHIECTBIACTCS YCPE3 HCMOML30BAHME KAK OOHIMX eCTEeCTBEHHO-HAYUYHBIX NOHHATHIH, Tak M
TOHATHH, ABIAIOUMXCH CHCTEMHBIMH JUIS OT/EJIBHBIX [IPEIMETOR €CTECTBEHHO-HAYYHOTO HKJIA,

O6uiue ectecTBeHHO-HAYUHBIC TOHATHS: SIBIEHHE, HaydyHbId (AKT, rHIOTE3a, 3aKOH,
TCOpMSL,  AHAIW3, CHHTE3, KiacCHQHKAUMA. NEPHOAHYHOCTE, HAabIIOJACHHE, H3MCPEHHE,
IKCHEPUMEHT, MOICTHPOBAHHE.

Duzuka: MaTepus, IHEPTHA, MACCA, ATOM, JIEKTPOH, MOJIEKYJIA, JHEPIeTHYECKHI YPOBEHb,
BEILECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BELIECTBA, (PH3MYECKHE BEIMYMHLI H CAMHHLIILI
MX H3MEPEHHS,

buonorna: knerka, opranusm, Guocdepa. oGmeH BelllecTs B Opranusme, (pOTOCHHTE3,
OHOJIOTHYECKH aKTHBHbIE BellecTBa (GelIKu., YIIIeBOIbL, JKUPLL, (PepMEHTH).

['eorpadus: MUHEpAIbI, FOPHBIE TOPOJIBL, MOJE3HbIE HCKONAEMBbIE, TOTLTHBO, PECYPChL.

Texnonorus: nuueBsie MPOAYKTHL, OCHOBBI PALMOHAILHOTO MHTAHHS, MOIOIITHE CPEICTBA,
JIEKAPCTBEHHBIE H KOCMETHYECKHE [1PENAPAThl, MATEPHATE! H3 HCKYCCTBEHHBIX H CHHTETHYECKHX
BOJIOKOH.



11 KJIIACC
OBUIASI H HEOPTAHHYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

Xumuuecknil snemeHT. AtoM. Slapo aroma, H30TOmBL DNeKTpoHHas o00ojO4KA.
DHEPreTHUECKHE YPOBHHA, NOAYPOBHH. ATOMHEIE OpOHTAM, S-. p-. d- snemenTsl. Ocobennocty
pacipe/ie/ieHus MIEKTPOHOB 1o opOHTanIM B aToMax 3JEMEHTOB MEPBBIX YETBIPEX MEPHO/0B.
DNEKTPOHHAS KOHHTYPAIIHS ATOMOB.

[lepuomnueckuii 3axon u Ilepuonuueckas cuerema Xumudeckux onemento JI. M.
Menpeneesa. Cesase nepuommueckoro sakona u [lepHogmutdeckoii cHeTeMbl XHMHYECKHX
anementoB JI. M. MenpeneeBa ¢ coBpeMeHHOH Teopuell CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOJICTE XHMHYECKHX 3]IeMEHTOB H 06pa3yeMbIX HMH MPOCTBIX U CIIOKHBIX BEIecTR
10 FPYNNamM H nepHoiam. 3HaueHHe HepHOHIECKOro 3aK0HA B PA3BHTHH HAYKH.

Crpoenne BewecTBa. XHMHYeCKas CBA3b. BHIbI XMMHUYECKOH CBA3M (KOBAIEHTHAA
HENOJAPHAS W NOISpHAs, MOHHAs, MeTamnueckas). MexaHuaMbl o6paioBaHus KOBAICHTHOMH
XHMHYECKOH ¢BA3M (0OMeHHbIt U oHopHO-akuenTopHbiit). Bogopoanas csssb. BaieHTHOCTE,
DnexrpoorpunatenbHocTs. CTenexs okicenenns, MOHEBI: KATHOHBI H aHHOHBL

Beuecrsa MoOeKyISpHOTO H HEMOJIEKYJISPHOTO CTPOeHMA. 3aKOH TIOCTOSHCTBA COCTaBa
BellecTBa, THIBI KPHCTAIIMYECKHX pelléToK. 3aBHCHMOCThL CBOMCTBA BELIECTB OT THOA
KPUCTAJTHYECKOH PelléTKu.

[lonsitie o auenepeHbIX cuctemax. MeTHHEBIC M KOLIOHIHBIE pacTBOpLl. MaccoBas 1oss
BEIIECTBA B PacTBOpE.

Knacendukauus  Heopranvdeckux coeauHenuii., Homenwiarypa HeopraHMyeckHx
BelecTs. |'eHeTHueckas CBA3L HEOPraHHYECKMX BEILECTB, NPHHANLICHKALUIMX K PazIndyHbIM
K1accam,

Xumuueckas peaxnus. Kiaccn@ukauus XMMHYECKMX peaklldii B HEOPraHHYecKoil M
OpraHuyecKod XMMHH. 3aKOH COXPAHEHHS MAacChl BELECTB, 3aKOH COXPAHEHUS H NpeBpalleHHs
IHEPIUU NPH XUMHYECKUX PEeaKiinax.

Ckopocth peakuun, eé 3aBHCHMOCTE OT pasiMuHbIX (haxTopoB. OO0parHMble peaxiHH.
Xumuueckoe pasHoBecHe. MaxkTopel, BIHAIONIHE HA COCTOSHHE XHMHYECKOTO PABHOBECHS.
[punnun Jle laTense.

OnexTponuTHyeckas auccounanus. CuibHble M cnabble anexTponutbl. Cpefa BOIHBIX
PacTBOPOB BELIECTB: KHC/1as, HelTpaibHas, enoqHas.

OKHCIHTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIHH.

DKCIEPUMEHTAIBHBIE METObl HW3YYEHHA BEIECTB M WX MpeBpalleHHil: JeMOHCTPallHA
tabnun «llepuosmueckas cucrema xumuueckux osnementos J[. M. Menjeneenay, uiyueHue
MOJEIeH KpHCTAIMUECKHX peluérok, HabaogeHue W ONMcaHHe JIEMOHCTPALMOHHBIX H
1abopaToOpHLIX ONMBITOB (pasiolkeHWe MepokKcHIa BOAOPOJa B TPHCYTCTBHH KaTamu3aTopa,
onpejeneHue Cpelibl PACTBOPOB BELIECTB € MOMOIIBK YHHUBEPCATLHOTO MHIMKATOPA, PeaKiHu
MOHHOTO oOMeHa), rpoBeleHHe npakTHueckoil paboTbl «BrHsiHHe pa3snHuHBIX (AKTOPOB Ha
CKOPOCTb XHMHYECKOI peakiuny.

Pacuérunie 3anayn.

Pacuérel 1o ypaBHeHHsSIM XHMHYECKUX PEAKLMH, B TOM YHC/IE TEPMOXHMHYECKHE PacHEThI,
Pacu€Thbl € HCMOJIBLIORAHHEM TTOHATHS «MAcCOBast 05 BEIIECTBAY.



Heopranu4eckas Xumus

Hemeramibl.  lonoxenne Hemerannos B [lepHomnueckoil  cHCTEME  XMMHHYECKHX
anementos JI. M. Menjeneera u ocoOeHHOCTH CTpoeHHst atoMoB. (Du3uveckue csoiicTsa
HEMETAITOB. AJUIOTPOIHA HEMETALIOB (Ha MPHMepe KHCJIopoia, cephl. (ocdopa 1 yriepoaa).

XHMHYeCKHE CBOHCTBA BaKHEHNINX HEMETAIOB (rajoreHoB, cepbl, asoTa. ¢ocdopa,
YIIIEPO/a H KPEMHHA) H UX COeJHHEHNI (OKCH/I0B, KHCJIOPOACOAEPIKALIHX KHCAOT, BOJAOPOIHbBIX
COeJIMHEHHH ).

[puMenenne BaKHEHIIMX HEMETALIIOB M X COEHHEHHI.

Mertaniael [NMonoxenue Metamios B [lepuoauueckoii cHeTeMe XUMHYECKHX 1eMeHToB /1.
W. Menjeneesa. OcofeHHOCTH CTPOEHHS ANIEKTPOHHBIX 000s04eKk atoMoB MeramioB. Obmue
usnueckne cpoiictBa Metannos. Cnaasbl METAUIOB. DIEKTPOXHMHHUECKHH Psiil HANpPAKEHHI
MCTAJLIOB.

Xumudeckue CBOHCTBAa BDKHEHLIIMX METAUIOB (HATpHH, Kaiuid, KalbUWid, Martuii,
AMOMHHHH, UHHK, XPOM. XKee30, Me/lb) H UX COeTMHEHHIA,

Obuiue cnocobbl nomyaeHus Metanion. [IpuMeHeHHe MeTALIOB B OBITY H TEXHHKE,

DKCHEPHUMEHTANILHBLIE METO/[bl M3YYCHHA BEMIECTB M HX [PEBPAlleHHil; H3VUeHHE
KOJIeKIHH «MeTaniel 1 cniiasb»y, 00pa3siloB HEMETALIOB, PEIICHHE JKCIEPUMEHTAILHBIX
3ajay, HabmojeHue M ONHMCAHME  JIGMOHCTPALMOHHBIX W 1afOparopHBIX  OIBITOB
{B?a.HMO,lICﬁCTBHC FHAPOKCHA allOMHHHA C pacTBOpaMH KHCIOT H LL[E‘HO'-IEFL Ka49eCTBCHHBIC
peaKilHH HA KATHOHBI METAIIIOR),

Pacuérnble 3a1aum.

Pacuérsl Maccbl BemiecTBa MM 00bEMA 'a30B 110 W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BLEMY OAHOrO H3 YHAacTBYIOIIMX B PEakilHH BELIECTB, pacuéTnl Macchl (00béma,
KOIHYECTBA BELISCTBA) NpoayYKTOB peakKliMH, €CIIH O/IHO H3 BELIECTB HMECT [IPUMECH.

XuMHS H KHIHB

Ponb xumuu B obecrieueHin 3K0NOTHYECKO, HEpreTHUECKo 1 nuiesoii GezonacHocty,
pazBHTHH MeauIMHbL [ToHsTHE 0 HAYYHBIX METOJAX MO3HAHMA BEUIECTB M XMMHYECKHX
peaKuuii.

[lpeacrasnenus o0  oOIIMX  HAYYHBIX [IPHHIMMIAX — TPOMBIIUICHHOTO — MOTY4eHHSs
BAMKHEHIIMX BEIECTB.

Yenosek B MHpe BEIIECTB W MATCPHAIOB: BAXKHEHIIME CTPOMTEIBHBIE MaTepHAIbI,
KOHCTPYKIIHOHHBIE MaTepHallbl, KP4CKH. CTCK/I0, KepaMHKa., MATCpHallbl A JIEKTPOHHKH,
HaHOMAaTePHANIBI. OPraHMYECKHE H MUHEPATbHbIE YI00peHHs.

Xumus u 3IOpOBLE 4HEN0OBEKA: MpaBHIA HCNOILIOBAHHA JICKAPCTBCHHBIX [IPCHAPATOR,
npasuia 6e30MacHOr0 HENMOJIL30BAHAS MPEIAPATOB OLITOBONH XHMHH B [IOBCEAHEBHOM HKH3HHU.

MeanpeaMeTHbIe CBsI3H.

Peanusauns MeKnpeIMeTHBIX CBA3€H MPH H3yueHHH 001IeH U HEOPraHMYecKoi XHMHH B
11 knacce ocyniecTisieTcs uepes HCMOMb30BAHHE KAK OGIIHX €CTECTBEHHO-HAYUHBIX MOHATHIA,
TaK H I'I(JHHTHF]_, ABIAKOIIMXCH CHCTCMHBIMHA UTA OTACIABHBIX NPEAMETOB CCTECTBEHHO-HAYYHOIO
LMK,

OOue ecTecTBEHHO-HAYUHbIE TMOHATHS: HayuHsli (aKT, rHMNOTE3a, 3aKOH. TEOpHs,
dHAIH3, CHHTES, KJTRCCH[t)HKaU,HX. NEPHOIHYHOCTD. H&GJ’IIO,{[CH[/]C. JKCIICPHMEHT,
MOJC/THpOBaHHE. H3IMEPEHHE, ABICHHC,

Ouzuka: MATEpHA, SHEPIHA, Maccd, aToM, MICKTPOH, NPOTOH, HC!‘:I'l'pOl[.. HOH, H30TOI,
PAIHOAKTHBHOCTE, MOJICKYJ1d. BHQPFE'TH‘IECKHI':{ YPOBEHL., BeLUECTBO, Telo, 00BEM. arperaTHoe
COCTOSHHE BEILECTBA, (PHINYECKHE BEIHYHHb] M eIMHHIII HX M3MEPEHHS, CKOPOCTS.



buonorus: wiaerka. opranmsm, skocucreMma, OHocdepa, Makpo- M MHKpPOIIEMEHTbI,
BUTAMHMHEL, OOMEH BEIIECTB B OPraHu3Me.

["eorpachus: MuHepaibl, rOpHLIE TOPO/IbL, MONE3HBIC HCKOTIAEMBIE, TOILTHBO, PECYPCHL.

Texnonorns: XHMHYCCKasA NPOMBILIICHHOCTE, METAJLTYPIrHd, IMPOU3BOIACTBO
CTPOHTEIIBHBIX MaTepHasIoB, CENIbCKOXO03HCTBEHHOE IIPOH3BOJICTBO, Muiesas
NPOMBIILIEHHOCTD,  (hapMalleBTHYeCKas MPOMBINIICHHOCTb, [POH3BOJICTBO  KOCMETHYECKHX
npenaparos, NPOH3BOACTBO KOHCTPYKUHOHHBLIX MAarepHalloB, ¥ICKTPOHHAH NPOMBIIIEHHOCTh,
HAHOTEXHOJIOTHH.

[UJTAHHUPYEMBIE  PE3YJIBTATBI OCBOEHHWA [TPOTPAMMBI 10 XWMHH HA
BA30BOM YPOBHE CPEJJHET'O OBILETO OBPA3OBAHUS

JIHYHOCTHBIE PE3YJILTATBI

®I'OC COO ycranasiupaeT TpeDOBaHHS K PesylbTaTAM OCBOCHHA OOY4arOUIMMHCA
nporpaMmM CpejiHero UG[].I,C!"U 06]}&3033]—[?}3 {J'IH'-I'HOCTHBIM. METanpeIMEeTHEIM H HpeﬂMETHI:]M).
Hayuno-meroauueckoii  ocHOBOH juid  paspaboTKH  [UIAHHPYEMBIX pe3yJILTATOB OCBOCHHA
MPOrpaMM Cpe/IHEro odIIEro 00pa3oBaHns ABASETCH CHCTEMHO-IEATETLHOCTHRIN M0IX0/1.

B COOTBETCTBHH ¢ CHCTCMHO-ICATCIBHOCTHBEIM MOAX0JA0M B CTPYKTYpPE€ JHYHOCTHBIX
pe3yIbTaTOB OCBOEHHMH MHpejaMera «XHMHS» Ha ypoBHe cpeiHero obimero obpazoBaHus
BBLICJCHKI CICAYIOIIHC COCTABIAKIIHE!

0CcOo3HaHKMEe 00yvalomIMMHUCA POCCHHACKONH IpaM/IaHcKOl MISHTHYHOCTH — IOTOBHOCTH K
CaMOPA3BHTHIO. CAMOCTOSTEILHOCTH H CAMOOTIPE/IENICHHUIO;

HaJIMYME MOTHBAIHH K 00Y4YEeHHIO!

LeIeHANpPaBIeHHOe pa3BUTHE BHYTPEHHMX YOEKJACHHH JIMUHOCTH HAa OCHOBE KIHOYEBBIX
HEHHOCTEH W HCTOPHYECKUX TPAAULNil Oa30BOH HAYKH XHMHH;

FOTOBHOCTE H CHOCOOHOCTb 0OYUAlOIMXCA PYKOBOACTBOBATHCS B CBOEH JIeSTENBHOCTH
HEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, TIPHCYLIHMH UEJ'IIJCTHOI-I:] CHCTEME  XHMHYUYCCKOIO
obpazoBanms;

HATHYHE [1PABOCO3ZHAHHA HJKOIOTMUECKOH KyJIbTYphl M CHOCODHOCTH CTaBUTh LIEIH M
CTPOHTDL H3HEHHBIC I1JIAHBI.

JlnunocTHBIE PE3YJIbTaThl OCBOCHHA MpeaMeTa «XHMHAR AOCTHIawTCd B CIAHHCTBC
yueOHOH M  BOCIMTATEILHONM  JEATENBHOCTH B COOTBETCTBMH C  FYMAHHCTHYECKHMH.
COIHOKYJTILTYPHBIMH.  YXOBHO-HPABCTBEHHBIMM  HEHHOCTAMM M WJEAlaMH  POCCHHCKOIO
IPaKIaHCKOro oﬁmecma. NMPHHATBIMH B obmecTre HOpMaMH H [NpaBHIaMH  NOBEJIEHHA,
CIIOCOGCTB)"}GH.IHMH npoueccaM caMono3HaHHA, CAMOPA3BHTHA H HPABCTBCHHOTO CTAHOBICHHA
JHYHOCTH 00yYalomuxes.

JluunHOoCTHEIE Pe3yibTaTbl OCBOCHHA NpEIMeETa « XHUMHS OTpamaloT Cq}OpMHpOBa}IHDCTb
OlbITA [103HABATELHOH H npamqecm\ﬁ JEATCIIBHOCTH 06}"'-[610]1[“){!’.‘5] o peamn3salyiy
IPHHATBIX B 00IIECTBE LEHHOCTEH, B TOM YHCIIE B HYACTH:

1) rpaIaHCKOT0 BOCHIHTAHMN:

0CO3HaHM 00YYAIOIMMHCA CBOMX KOHCTHTYLIMOHHBIX 1PaB 1 00s3aHHOCTEH, YBAKEHUS K
38KOHY W [IPABONOPSIKY:

OPEJICTABICHUA O CONMANBHBIX HOPMAax M [PABHIAX MEHKIMYHOCTHBIX OTHOLIEHHH B
KOJJIEKTHRE:



FOTOBHOCTH K COBMECTHOH TBOPUYECKOH e TEILHOCTH NPH CO3aHHH yueGHBIX POSKTOB,
pelieHnH y4eOHBIX H MO3HABATENLHBIX 3a/1a4, BRIOIHEHUH XHMHYECKHX IKCIIEPUMEHTOB:

CHOCOOHOCTH MOHUMATE W MPHHAMATL MOTHBEIL, HAMEPEHHUS, JIOTHKY H aprYMEHTHI JAPYIHX
NpH aHATK3E PA3IMYHbBIX BUA0B yuebHOIl JesTenbHoCTH:

2) naTPHOTHYECKOI0 BOCIHTAHHS !

HEHHOCTHOTO OTHOLICHHA K HCTOPHYECKOMY H HAVYHOMY HAaC/eIH 0TeUeCTBEHHOH
NKHMHH.

YBQKEHUA K TIPOIECCY TBOPUECTBA B OOJACTH TEOPHH M NPAKTHYECKOTO NMPHMEHEHHS
XHMHH, OCO3HAHHS TOrO, HYTO JAOCTHIKEHHA HAYKH €CTh pe3yahTaT JTMTENbHBIX HabMHOAeHHI,
KPOTIOTIMBBIX 3KCIEPHMEHTAILHLIX OHCKOB, TOCTOAHHOTO TPY/Ia YUEHBIX H HPAKTHKOB!

HHTEpECAd M [03HABATEAbHBIX MOTHBOB B MOJYYEHHM H TOCICAYIOLIEM aHalW3e
HH(OpMAIINH O TEPE/IOBBIX TOCTHAEHHIX COBPEMEHHON OTEUSCTBEHHON XHMHH;

3) AYXOBHO-HPABCTBEHHOTO BOCTTHTAHHA:

HPaBCTBEHHOTI'O CO3ZHAHHA, YTHYECKOTO MOBEJICHHUA,

CHOCODHOCTH OUEHHBATE CHTYAUHH, CBA3AHHBIE ¢ XHMHYCCKHMH HABJICHHAMH, H
NPHHHMATE OCO3HAHHBIE PELICHHA, OPHCHTHPYACE HA MOPAIBHO-HPABCTBCHHBIE HOPMBI H
HCHHOCTH!

FOTOBHOCTH OLEHHMBATE CBOE IIOBEICHHE M MNOCTYIIKH CBOHX TOBElpI‘ll.Lll?ﬂ c ﬂOBH].lHﬁ
HPABCTBCHHBIX H IPABOBbLIX HOPM H OCO3HAHHE ﬂ(‘CJ’le;IlCTBHﬁ ATHX NOCTYNMKOB

4) opMHpOBAHHS KY/JIBLTYPbI 310POBbLS:

OHMMaHHA  LeHHoCcTel 31opoBoro u GesomacHoro ofpaza KH3HH, HeO0OXOINMOCTH
OTBETCTBEHHOTO OTHOLIEHHA K CODCTBECHHOMY (DH3HYECKOMY H IICHXHYECKOMY 3/10POBBIO;

COGJ’I}GLLEHHS IpaBHJl OesonacHoro OGPEU.LIEHHﬂ C BEHeCTBaMH B GI:IT}'.. HOBCC}]HEB]{Oﬁ
HKH3HH H B Tp}’,‘]OBOﬁ JAEATC/ILHOCTH,

MOHHUMAHHS HEHHOCTH NpaBu/l HHIHBHAYVAIBHOIO H KOIIEKTHBHOTO OezonacHoro
MOBEJACHHA B CHTYALMAX, YTIPOMKAOIIHX 3NOPOBEIO H KHIHH J'IK’J,.‘ICFI;

OCO3HAHHS [1OCNCACTBHH H HENpPHATHA BPEIHBIX MPHBLIYEK (yrnorpedienus aikorois,
HApPKOTHKOB, KypEeHuUs);

5) TPYA0BOTO BOCHHTAHMS:

KOMMYHHKATHBHOH KOMITETEHTHOCTH B  Y4eOHO-HCCIEIORATEILCKOH  ACATEILHOCTH,
00LIECTBEHNO TIONE3HOI, TBOPUECKOH H APYTHX BH/AX JEATEILHOCTH:

YCTAHOBKH Ha aKTHBHOE YHacTHEC B PCIICHHH NpaKTHYeCKHX 3aiadv COLMATBHOH
HANpaBleHHOCTH (B pAMKAX CBOETO KJaccd, IKOJIEI):

UHTEpeca K IPaKTHHMECKOMY H3y4eHWIO mpogeccHii pasiu4HOro poja, B TOM 4Hclie Ha
OCHOBC NMPHMCHCHHA NpeIMETHERIX 3HAHMI 110 XHMHH;

VBAKEHHA K TPYAY, JIOJAM TPY/1a M pe3yJbTaTaM TPY10BOH AEITE/IbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIDOPY HHAMBHAYAITLHOH TPaeKTOPHH 00pa3oBaHMS,
Oyayme#t npodeccun u peannzauny cOGCTBEHHBIX KHIHEHHBIX IIAHOB ¢ YUETOM JTHYHOCTHBIX
HHTEPECOB, cnocoOHOCTeH K XHMHH, HHTEPECOB M noTpebHocTei obiecTsa:

6) IKOJIOTHHECKOT0 BOCTIHTAHMNSA:

IKONOTHYECKH 1e1ecoodpa3HOro OTHONIEHHS K MPHPOJIE, Kak HCTOUHHKY CYHIECTBOBAHHS
JKH3HH Ha BEM.T[t‘.:

NOHUMAHHS TI0DANTBHOTO XapakTepa 3K0JI0TrHYCCKHX HpOG.’ICM‘ BJIMAHHA JKOHOMHYCCKHX
NPONECCOB Ha COCTOAHHE NMPHPOIHOH M COUMAILHON Cpe/ibl:

OCO3HAHKUA HEOﬁXOﬂHMOCTH HCIIOJIB3OBAHUSA JOCTHIKCHHUH XHUMHH 114 PEUIeHHS BOIIPOCOB
PALHOHATIBHOT O NpHpOAONOAB3I0OBAHHAL



aKTHBHOTO HENPHATHA ACHCTBHH. NPHHOCALIMX BPE] OKpYIKaOLleH NpHpoaHOH cpele,
YMEHHS TPOrHO3HPOBATh HEOIArONPUATHBIE IKOIOIHYECKHE TI0CIE/ICTBAS MPeANPHHAMAEMBIX
JIEHCTBUIL M NpeIOTBPAIIATE HX;

HATHYHS  Pa3BUTOT0 JKOJOTHYECKOTO MBILUICHHS, IKOJTOIHYECKOH KyIbTYPbL, ONBITA
JIEATENLHOCTH  IKOJIOTMYECKOH  HANpPaBJEHHOCTH, YMCHHA  PYKOBO/JCTBOBATHCH HMH B
[03HABATEILHOH. KOMMYHMKATHBHON U COUMAILHON NPAKTHKE, CIIOCOOHOCTH M YMEHHS AKTHBHO
NPOTHBOCTOATHL MACOI0THH XeMohobnu;

7) HeHHOCTH HAYYMHOIO TIO3HAHHA:

COPMHPOBAHHOCTH  MHPOBO33PEHHS,  COOTBETCTBYIOLIEIO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAYKH H OOLIECTBEHHOH NPaKTHKH,

noHuManus crenH(HKH XMMHH KaK HayKH. OCO3HaHHMs e€ ponum B (DOpPMHPOBAHHH
PalHOHAILHOTO HAYYHOTO MBILLICHHSA, CO3JAHUH LIEJOCTHOTO MpeAcTaBleHis 00 OKPYIKaloLmeM
MHPE KaK O €IHHCTBE TNPHPOJbl M 4HEJ0BEKA, B IMO3HAHMH TIPHPOJHBIX 3aKOHOMEpPHOCTEH H
pereHnu 11pobIeM coXpaHeHUs NIPUPOIHOTO PABHOBECHS

yoeniEnnocty B 0cobOH 3HAYHMOCTH XMMHH JUIS COBPEMEHHOH IHBHIHzaluH: B el
IYMAHHCTHYECKOH HalpaBI€HHOCTH M BaKHOH POJIH B CO3JaHMHM HOBOH 0a3bl MaTepHAlbHOMH
KYJIbTYPbL. PElIeHHH T100albHBIX NPobieM YCTORUYHBOIO PA3BUTHS HE/IOBEUECTBA — ChIPbEBOIl,
SHEPIreTHYeCKON. NHIIEBOH M 3KOJOTHYecKoH  Oe30nacHOCTH, B PA3BUTHH  MEHMIIMHBI,
obecrneyeHHn yel0BHI yCHelHoro Tpya i 3K0IOTHYeCKH KOM(DOPTHOI JKH3HH KAKI0I0 WieHa
obIecTna:

€CTECTBCHHO-HAYYHOH  IPAMOTHOCTH: TIOHHMAHWSl CYUIHOCTH  METOIOB  IO3HAHHA,
HCTIOIb3YEMBIX B €CTECTBEHHBIX HAYKAX, CMOCOBHOCTH MCHONL30BATEL M0/1YYAEMbIE 3HAHUS JUIA
aHaIn3a M oObACHeHHsT ABICHHI OKPYIKAIOMIET0 MHPA H MPOHCXOJAIINX B HEM H3MEeHeHHIl.
YMeHHA JlefiaTh 000CHOBAHHBIC 3aKII0MEHHA HA OCHOBE HAYYHBIX (DAKTOB H HMEHOILHXCS JIaHHBIX
€ LE/bIO MONYUEHHS JIOCTOBEPHLIX BIBO0B;

CnocobHOCTH CAMOCTOSTENTLHO HCTIONB30BATH XHMHYECKHE IHAHUS 15 pelieHHs npobiem
B peallbHbIX JKHIHEHHBIX CHTYAI[HAX;

MHTEPECa K MO3HAHWIO M MCCIIE10BaTE/ILCKOH IeATeIbHOCTH;

FOTOBHOCTH W CHOCOOHOCTH K HENpephBHOMY 00pa3oBaHMI0 M caM0o0OpazoBaHMI), K
AKTHBHOMY TMOJYYEHHIO HOBBLIX 3HAHMH 110 XHMHM B COOTBETCTBHH C H3HEHHBIMH
oTpebHOCTAMH;

HHTEpEca K 0coOCHHOCTAM TpyJda B  pasiuuHbIX  cdepax  MpogeccHOHATLHOMH
JIeATE/IbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

Meranpeavernpie pesynbTathl ocBoeHHs yueOHoro mnpeamera «XHMHA» Ha YPOBHE
cpeaHero obuero 0Opa3zoBaHHs BK/IIOHAIOT:

3HAYUMbIC U1 (DOPMUPOBAHHA MHPOBO33PEHHS 0DYHAIOUMXCH MEKIHCLHILITHHAPHBIE
(MexknpeaMeTHble) 001eHay YHbIE TOHATUR, OTPAKAOIINE LETOCTHOCTE HAYYHOH KapTHHbLI MHPa
H CIIENU(HKY METOIOB MO3HAHASA, HCTIONL3YEMBIX B €CTECTBEHHBIX HAYKAX (MATepHs, BEIIECTRO,
IHEPIHA, ABICHHE, MPOLECC, CHCTEMA, HAYUHBIH (axT, HPHHLKMIL MIOTE3d, 3aKOHOMEPHOCTh,
3AKOH, TEOPHS., HCCIe/0BanHE, HADMIACHHE, HAMEPEHHE, IKCITEPHMEHT H JIpYTHE):

YHUBepCcaibHble  yueDHble  JeficTsus  (Mo3HaBaTeNbHLIE,  KOMMYHUKATHUBHbBIE,
peryiaatuBieie), ofecneunsaiomme (GopMmHpoBaHHe (YHKIMOHAIBHOH TPAMOTHOCTH H
COLMAIBHOH KOMIIETCHITHA 00Y4al0LNXCsl;



CHOCOOHOCTL  OOYHAIOLIMXCH  MCTIONB30BATL  OCBOCHHBIE  MEKIHCIHIUIHHAPHBIE,
MHPOBO33PEHYECKHE 3HAHHS M YHHMBepcaibHble yueOHble JeHCTBMS B I1103HABATENILHOH MW
COLMATBHON NPaKTHKE.

MetanpenmeTHble pe3ysabTarThl OTPAKAT OBJIAJCHHE YHHUBEPCATbHBIMH yUeOHBIMH
HO3HABATE/IBHBIMH, KOMMYHHKATHBHBIMH H PETYJIATHBHBIMH JIEHCTBHAMH,

Opasende YHHBEPCAILHLIMH Y4eOHBIMH MO3HABATEILHBIMH 1CHCTBHAMM:

1) 6azoBbie Morudeckue aeiicTeus:

CAMOCTOATELHO (POPMYIHPOBATE W AKTYAIU3MPOBATH [poOieMy, BCECTOPOHHE €&
paccMaTpUBaTh:

ONPENENsTh 1eMH JesTe/bHOCTH, 3ajaBas [apaMeTpbl H KPHTEPHHM HMX J0CTHIKEHWS,
COOTHOCHTE PE3VILTATEI IEATE/ILHOCTH € MTOCTABISHHBIMH LETSMH;

HCIOJL30BaTh TPH OCBOEHWH 3HAHMI NPHEMBL JIOMMYECKOTO MBIIUIEHNS — BBUIENATH
XapakTepHbie [IPU3HAKH TMOHATHH W YCTAHABIAMBATH MX  B3aHMOCBA3b, MCHOJIb30BATH
COOTBETCTBYIOIINE MOHITHS JUIsl OOBICHEHHS OTACLHBIX (DAKTOB M SIBJICHHIA;

BLIOHPATHL OCHOBAHMS H KPHTEPHH LS KilaccH(PUKAIMH BellleCTB H XHMHYECKHX peaKLHii;

YCTAHABJIMBATE MPHYHHHO-CIIE/ICTBEHHBIE CBA3M MEXK/1y H3Y4aeMbIMH SBJICHUAMH,

CTPONTL  JIOPHYECKHE PACCYMJIEHHS (HHIYKTHBHBIE, [I€IYKTHBHLIE, 110 AHAIOTHH),
BBIABIATE 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBAEMBIX ABJICHHAX, (hOPMYIHPOBATHL
BBIBO[IbI H 3aKIIFOYEHHS;

NPHMEHATL B TPOLIECCE MO3HAHMS, HCIIOIb3YEMbIE B XUMUH CHMBO/IMUECKHE (3HAKOBBIE)
MO/IC/TH. peoDPa3soBhIBATL MOAETbHBIC IPEICTABICHUS — XHMHYCCKHIT 3HAK (CHMBO) 2IeMEHTA,
Xumuyeckas (hOPMyna, YpPaBHEHHE XHMHYCCKOH peakuMH — [pH pelleHHH y4eOHbIX
MO3HABATEJILHLIX H NPAKTHUYECKHX 3a]ad. MPHMEHATHL Ha3BaHHbIE MOAEIbLHBLIE MpeIcTaBIeHus
JUIS BLISIB/ICHHSA XAPAKTEPHBIX MPU3HAKOB U3YUAEMBIX BELIECTB H XMMHYCCKHX PEaKLHi.

2) Da30BbIe HCCJIENOBATEILCKHE [ICHCTBHAS

BIIATIETh OCHOBAMH METOI0B HAYYHOIO NO3HAHHSA BEILICCTR H XUMHYECKUX Peakiuii;

GopmyanpoBath LeJH M 3a1a4H  HCCIEOBAHHMSA, HCIONB30BATE TIOCTABJICHHBIE W
CaMOCTOATENEHO COPMYITHPOBAHHBIC BOIPOCHL B KAYECTBE HHCTPYMEHTA MO3HAHHS W OCHOBhI
J1A GOPMUPOBAHUS THITOTE3bI 110 TIPOBEPKE MPABHILHOCTH BLICKA3LIBACMbIX CYH/ICHHIL

BJIAJACTh HABBLIKAMHM CAMOCTOATE/ILHOIO IUIAHUPOBAHHA W TMPOBCJCHHUS YHEHMHECKHX
IKCHEPHMEHTOB, COBEPUICHCTROBATE YMeHUS HabIIOATh 3a XOA0M [pOLEcca, CaMOCTOATENbHO
IPOrHO3HPOBATE  €ro  pes3yibiar, (GopMyauposars 0000UIEHHS M BLIBOJBI OTHOCHTENLHO
JI0CTOBEPHOCTH Pe3yJIbTATOB MCCiel0BaHus, COCTABIATE 0DOCHOBAHHBIH OTYET O MPOJeNaHHoi
pabore:

NpHOGPETATL ONBIT YYEHH4ECKOH MCCIeloBaTeIbCKOH M TPOEKTHOH JIedTe/TbHOCTH,
MPOABIATE CHOCOOHOCTE M TOTOBHOCTH K CAMOCTOSTEIIBHOMY TMOHCKY METOJIOB pelIeHHs
NPaKTHYECKHX 3a/1a4, IPHMEHEHHIO PA3IHYHbIX METOI0B NO3HAHKS.

3) pabora ¢ undopmanneii:

OPHEHTHPOBATLCS B PA3IHYHBIX  HCTOYHHKAX HHOOpMalMH  (HAY4HO-NOMYNspHas
JIMTepaTypa  XMMHHYECKOrO COAEpiaHHd, copaBodHbie rocoOus, pecypest  Hurephera),
AHAIH3UPOBATE  HH(DOPMALHMIO PA3IMHHBIX BHIOB M ()OpM  NpEACTABICHMS, KPHTHYECKH
OLICHUBATh €€ JOCTOBEPHOCTL H HEMPOTHBOPEYHBOCTh:

(hopMyIMpoBaTL 3aNpochl M MPHMEHATh PA3IHYHbIE METO/bI MPH MOHCKE H OTOOpe
HH(pOPMAITHA, HEOOX0/ MOl /1715 BLITIOJIHEHNS YueOHBIX 3a1a4 OlpeAenEHHOTO THIIA,

npuobperark ONBIT HCMONBE30BAHNA WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOMOTHH H
Pa3sIHYHBIX MOMCKOBBLIX CHCTEM,



CAMOCTOSITENILHO BRIOHPATE ONTHMAILHYKO (BOPMY TpejcTaBienus HH(HOPMALHH (CXCMBbL,
rpa(uKi. IuarpaMmMel, TaOIHILbL, PHCYHKH M IPYTHE):

MCIONL30BATL HAYUHLIH A3bIK B KadecTBe cCpeJcTBA IpH padoTe ¢ XHMHYECKOI
HHpOPMALHCH: NPHMEHATL MEKIPEAMETHBIC ((PH3HYECKHE M MaTeMaTHuHEcKHe) 3HaKH W
CHMBOJIBL, (JOPMYJIbL, aDOPEBHATYPEI, HOMEHKIIATYPY;

MCTIONB30BAThL W MPeoOPa30BLIBATL 3HAKOBO-CHMBOJIMUYECKHE CPE/ICTBA HATJIAIHOCTH.

Osajiene yHHBEPCATLHBIMH KOMMYHHKATHBHBIMH /1€HCTBHAME:

38/1aBaTh BOTIPOCKI M0 CYIIECTBY 0OCY#IaeMON TEMBI B XOJ€ JHAIOra H/HIH JUCKYCCHH,
BBICKA3LIBATE  MEH. (POPMYIMPOBATh CBOH  MPEIOKEHHS OTHOCHTENLHO  BBITOJIHEHMS
[PEeUIOKEHHON 3a1aun;

BBLICTYNATL € MPE3CHTALMEH Pe3yiIbTATOB MNO3HABATEABHOH JCATEIBHOCTH, MOTYYCHHBIX
CAMOCTOATENBLHO  MJIH  COBMECTHO CO CBEPCTHHKAMH I[IPH  BBINOJIHEHHH XHMHYECKOTO
IKCIICPHMENTA, NpaKTHyeckoit paBoTel MO HCCIEOBAHHIO CBOHCTB H3Y4aeMBIX BEILECTB,
peanusanun  yueOHOro npoekra H (pOPMYJIHPOBATE BLIBOMBI 110 PE3VBTATAM [POBEAEHHBIX
MCCIIENIOBAHUI NMYTEM COITIacoBaHHA MO3HUMH B X0jle 00CYH/IeHHs 1 00MeHa MHEHHSIMH.

OgJjiajlenne YHHBEPCAIBHBIMH PErY/JISTHBHBIMH A€iCTBHAMH:

CAMOCTOATENBHO T1JIAHMPOBATL M OCYHIECTBIATH CBOIO TMO3HABATEIBHYIO [IEATEILHOCTD,
onpefenss e LEIH W 3a1a4d, KOHTPOJIMPOBATL M [0 Mepe HeoOXOIHMOCTH KOPPEKTHPOBAThH
npeiaraeMblid airoOpHT™ JefiCTBHI NMPH BBINONHEHHH y4eOHbIX W HCCICA0BATEILCKHX 3a1ad,
BBIGHPaTE Hanbosee P PeKTHBHLIA cn0COb MX pelleHns ¢ YHETOM MONYHEeHHS HOBBIX 3HAHMI O
BEUIECTBAX M XMMHYECKHX PCAKLIHAX:

OCYLIECTRIIATL CAaMOKOHTPOJIL  CBOEH  JIEATEJBHOCTH HA OCHOBE CaMOAHAIM3A M
CaMOOIICHKH,

NPEJMETHBIE PE3YJIbTAThI

10 KJIACC

llpe;lMeTH BLIC PE3YILTATLI OCBOCHHSH Kypca «Opl‘archm{aﬂ XHMHA OTPAXar0oT:

chOPMHPOBAHHOCTL  MPEJICTABIEHHHT O XHMHYECKOH COCTARIAIONICH eCTeCTBEHHO-
HAYYHOH KapTHHbI MHp4, POJIM XHMHM B MO3HAHHH SIBJICHHI NPUPOIbL, B (POPMUPOBAHHH
MBILUICHHS M KyAbTYPbl JIHYHOCTH, ¢f (PYHKUHOHATBEHOH TIpaMOTHOCTH. HEOOXOAMMOMH s
PEIIEHHA MNPAaKTHYSCKHX 3a/1a4 W JKOJOTHYECKH 000CHOBAHHOIO OTHOIIEHHSA K CBOEMY
3I0POBLIO W IIPHPOIHOH Ccpejle:

BIAJCHHUE CHCTEMOH XHMWYECKHX 3HaHHﬁ. KOTOpas BKIOYACT: OCHOBONOJArakoluHe
NOHATHSA (_XHMH‘JECKHﬁ IJIEMEHT, aTOM, MICKTPOHHAA obDoouka aroMa, MOJIEKY/1da, Ball€HTHOCTb,
IEKTPOOTPHUATENILHOCTL,  XUMHYECKas CBi3b, CTPYKTYpHas Gopmyna (passéphyras M
COKpalllgHHadA), MOJIb, MOJAPHAA  Macca, MOJApHBIH  00BEM,  YrIepojHbIii  cKener.
(l])'HKllHO[la.lthilﬂ rpynna, pajiHkan, HIOMEpHH, H30MEPEI, TOMOJIOTHYECKH paa. TOMOIOIH.
¥Yrepoaoposl, KHCIIOpOJ1 H az0oTcodepiallne COCIHHCHHA, MOHOMED, MMOJHMEP, CTPYKTYPHOC
IBEHO, BHICOKOMOJICKYIIAPHBIC COCJHHEHHA ), TEOPHH H 3aKOHBI (TEOPHA CTPOEHHS OPraHHYECKHX
seuwieets A, M. bByrieposa, 3aKoH COXpaHeHHs MAacChl BEIIECTB): 3aKOHOMEPHOCTH,
CHMBOJIMHECKHI A3BIK XHMHH: MHPOBO33PEHUECKHE 3HAHHA, JIEWallne B OCHOBE MOHHMaHHA
NPHYHHHOCTH H CHCTEMHOCTH XHMHYECKHX SABIICHHI, tbalcronomqecxue CBEJICHHA O CBOIiCTBAX,
COCTaBe, MOJYUYCHHH H Be30macHoOM HEno b3OBAHUH BAKHCHIIINX OpPraHHYCCKHX BEILECTB B 6bl']'y
1 NIPAKTHYECKOM JIeATENEHOCTH YeN0BeKa;



¢hOpPMHPOBAHHOCTL YMEHHI BBISIBISITH XapaKTepHbie MPHIHAKK NMOHSATHIL, YCTAHABIUBATE
HX B3aHMOCBSI3b, HCMONIL30BATE COOTBETCTBYIOLIHE MOHATHS TIPH OITMCAHHHK COCTABA, CTPOEHHS H
MPEBPAICHHH OPraHHYeCcKnX COe/IMHEHNI;

C(hOPMHPOBAHHOCTL YMEHHIT HCIIOJIB30BaTh XHMHYECKYIO CHMBOIMKY JUTA COCTABJIEHHS
MOJIEKYJIAPHBIX W CTPYKTYPHBIX (pa3BépHYyTOMH, coKpalénHoi) GopMyl opraHHyecKux BelecTs
M ypaBHEHHI XMMHYECKHX PCaKUHi, H3rOTABIMBATE MOJEIH MOJICKYJ OPraHHYeCKHX BELIECTR
AU HATHCTPAalHH HX XHMHYECKOrO H MPOCTPAHCTBEHHOI'O CTPOCHHAL

Cd)OpMH]JOBﬂHHOCTb }‘MCHHF} YCTaHAB/IHBATE NPHHAUICHHOCTE HIYUCHHBIX OPraHHYCCKHX
BEHIECTB 110 MX COCTAaBY M CTPOECHHID K ONpeleld€HHOMY KiIaccy/rpynne  coeTHMHeHuit
{)’I'JI(?BO,E[OPOILB], KHCJ10poa H A30TCOAEpIKallHe COCIHHCHHA. BRICOKOMOJIEKYJIAPHBIE
COC/IMHEHMS). JaBaTh MM Ha3Bauus mo cHcremaTHyeckoi Homerkiarype (IUPAC), a takxke
NpHBOJANTE TPHBHAIBHEIC HAa3BaHHMA OT/IE/IbHBIX OPraHiH4cCcKHX BCLICCTB (."-}TH.I'{E.'H. [IPOITHIEH,
AUCTHJICH, YTHICHITTHKOb, ITIHLEPHH, d)CHOJ'I. [t)OpMaﬂb.ﬂC]"Hﬂ. alcTalbACIHIa, MYpPaBbHHAA
KHCIIOTA, YKCYCHas KHCIOTa, OJICHHOBaA KHCIIOTAa, CTeapHHOBad KHCIO0TA, INHKO3a, d)pyKTo:sa.
KpaxmMall, [eiriosa, TJIHLHAH )

c(hOPMHPOBAHHOCTD YMEHHS OINpEleNsTh BHAbl XHMHYECKOH CBA3H B OpPraHHyecKux
COE/IMHENHAX (OJJHHAPHBIE U KPATHBIC);

C(hOPMUPOBAHHOCTL YMEHMS TIPUMEHATL TOJOKEHUS TEOPUH CTPOCHHS OPraHHYECKHX
Beweets A. M. Bytiieposa juisi 00bAcHEHHsA 3aBHCHMOCTH CBOHCTB BEIICCTB OT HX COCTAaBA M
CTPOCHHA; 3dK0OH COX PAHEHHA MACCHI BCLIECTE,

C(hopMUPOBAHHOCTL  YMCHHH XapakTepHIOBaTh COCTAB. CTPOEHHE. (H3MuECKHe W
XHMHUYECKHE CBOHCTBA THITHUHBIX rlpe.z[cranmeneﬁ PazIHYHBIX KIaCCOB OPraHHYEeCKHX BCILUECTB
(MeTan, JTaH, STHIEH., MPONuIeH, aneTuieH, Oyramuen-1.3, merwndyvraamen-1,3, Genszon,
METAaHOJI, DTAHON, ITHJICHITINKOIb, TIHLEPHH, (JEHOJ, AueTaNbICTHI, MYPaBbHHAA H YKCYCHas
KHCNIOTBL,  [VIIOKO3a, Kpaxmall, HeLTono3a, aMHHOYKCYCHAs KHC0Ta)., WLTIOCTPHPOBATH
TCHETHHECKYIO CBA3b MEMH/Y HHMH YpPaBHCHHAMH COOTBETCTBYHOLIHX XHMHYCCKHX pE&KuHﬁ C
HCHOIL30BAHHEM CTPYKTYPHBIX (hopmy.;

C(hOPMHPOBAHHOCTE  YMEHMS XapAKTepH3OBaTh HMCTOYHHKH YIJIEBOJOPOAHOIO CHIPhs
(HedThb, MPHPOJHBIA ra3, Yrofib). cHOCOObl HX TEpepaboTKH M MPaKTHUECKOE [PHMEHEHHE
MPOIYKTOB fepepaboTku;

C(bt)pMHpOBaHHOCTh yMCHHﬁ NpOBOJAHTE BbIYHCIACHHA M0 XHMHYCCKHM YpaBHEHHAM
(Maccel, 00bEMA. KOIHYECTBA MCXOIHOTO BELIECTBA WIH MPOJYKTA PEAKLHH IO H3BECTHBIM
Macee, 00BEMY. KOJHYECTBY 0/IHOTO W3 HCXO/HBIX BELIECTB HITH MPOAYKTOB PEaKIMH );

chOPMHPOBAHHOCTE YMEHUI BIAIETL CHCTEMOM 3HAHMI 00 OCHOBHBIX METOAX HAYYHOIO
NMO3HAHHSA, HCMOJIB3YCMBIX B XHMHH ITpH  H3YYCHHH BCLISCTE H XHMHYECKHX ABACHWH
(HabmofieHKe.  M3MepeHHe.  IKCIEPUMEHT, MOJEIUPOBaHME), HCTONb30BaTh  CHCTEMHBIE
XHMHYCCKHE 3HAHHA /114 NPHHATHA pt:]J.ICHHﬁ B KOHKPETHBIX HH3HCHHBIX CHTYAUMAX, CBAZAHHEBIX
C BCUICCTBAMH H UX NPHMCHEHHEM,

c(pOPMHPOBAHHOCTH yMeHUH COOMOATE IPABMIIA NOJIB30BAHMS XMMHYECKOH Mocyaoit U
nabopatopHbiM 000PY/I0BAHHEM, @ TAKKE NPABHIA 0OPAlIeHNs ¢ BELIECTBAMH B COOTBETCTBHH €
HHCTPYKIHAMH [10 BBINOJIHEHHKD ﬂaﬁnpa'l‘opumx XHMHYECCKHX ONMBITOB:

C[lJOpMHPOBElH]IOCTb y'MEHHﬁ NIaHHPOBATE H BBINIOJHATH XHMHHYECKHI SKCIICPHMEHT
(l'lpt‘BpﬂU-lt:llHﬂ OpPraHH4YeCKHX BCUICCTE NPH HArpeBaHHWH, NOJIYYEHHE ITHICHA H H3YHCHHE €TI0
CBOF{CTB, Ka4eCTBCHHBIC peaKilny OpraHH4YcCKHX  BEIIECTB, JA€HATYpalns OenkoB 1npH
HApCBaHHH, LIBCTHEIC peakKiiHH 66.1]](0]3} B COOTBETCTBHH C NMPaBHIAMH TEXHHKH DEI0NACHOCTH
1pH 0OpALleHNH ¢ BELIECTBAMH | 1ab0paTopHbIM 000pYI0BAHHEM, MIPECTARNATE Pe3yILTAThl



XHMHYECKOIO 9KCIEpHMENRTa B OpME 3aNHCH YPABHEHMI COOTBETCTBYIOUIMX peakiuii M
(OpMYIMPOBATH BBIBOALI HA OCHOBE 3THX PE3yJILTATOB:

chOPMHPOBAHHOCTE YMEHHH KPHTHYECKH AHATMIMPOBATH XHMHUECKYVIO HH(OPMALHIO,
MOJIY4aeMy10 W3 pasHLIX HCTOYHHKOB (Cpe/cTBa MaccoBoi undopmantun, MHTEpHET H APYIHX);

c(hOpMUPOBAHHOCTE YMeHHIT CcOOMI0JaTh [PaBHIA DJKOIOTHYECKH  [enecoodpasHoro
NnoBejieHHst B ObITY M TPYJOBOH JeATEARHOCTH B 1IEsX COXPAaHEHWs CBOEro 310pOBbI H
OKPYHKAIOIIEH NPUPOAHOI Cpe/ibl, 0CO3HABATE OMACHOCTL BO3JACHCTBHS HA JKHUBbIE OPraHH3MbI
OMNpe/Ie/ICHHBIX OpraHuvecKuX BelnecTs, nonuMas cmbicn noxasarens [IJIK, noscuste na
npuMepax cnocodbl YMEHLIICHHA W MPEAOTBPAICHHS HX BPEIHOTO BO3JIEHCTBHS HA OPraHH3M
YeloBeKa;

11 KJACC

[Ipenmetrrie  pesyiwrarel ocBoeHus Kypea «O6mas M HEOPraHHYecKas XHMHA»
OTpakKaoT:

COPMUPOBAHHOCTL  NPE/ICTABIEHHI: O XHMHYECKOH COCTABIAIOMIEH €CTECTBEHHO-
Hﬂy‘{HGﬁ KapPTHHBI MHPa. poJdH XHMHH B NO3HAHHH SIBIICHHH pHpOILL. B Cl)OpMHpOBaHHH
MBILIICHHS M KYJIBTYPbl JH4HOCTH, e (YHKUHOHAIBHOW IPaMOTHOCTH. HEOOXOAHMOH 18
pelleHHs [PAKTHYECKUX 3aja4 M OJKONOrHYeCKH O0O0OCHOBAHHOIO OTHOLICHHSN K CBOEMY
3A0POBBIO U IIPHPOAHON cpelie:

BJ4JICHHE CHCTEMOH XHMHUYECKMX 3HaHWH. KOTOpas BKJIFOYACT: OCHOBOINOJAraioliHe
TOHATHSA (XHMHYECKHI 3/1IEMEHT, aroM, H30TOIl, S-, P-, d- MeKTPOHHEBIE OPOHTAIH ATOMOB, HOH,
MOJIEKY/Ia, MOJIb. MOJAPHBIH 00BEM, BaJIEHTHOCTB, WIEKTPOOTPHUATEIIBHOCTh, CTElNEHb
OKHCIICHHA. XHMHYECKas CBA3bL {KDBB.."[BHTH&SI. HOHHAsA, MCOTALIHYCCKas, BO,EI,OPO,EI,HEUI).
KpHCTAILIMYECKas — peméTka, THIbLI  XMMHYECKAX  peakiWil, pacTBOp.  3JIEKTPOJIHTBL
HEXNICKTPOIHATSI, WICKTPOIHTHYCCKAA JIHCCOIHALIHA, OKHCIIHTE/Nb, BOCCTAHOBHTED, CKOpOCTE
XHMHYCCKOH  peaKilMM, XMMHYECKOE  paBHOBECHE); TEOPHMH M 3aKOHBI  (Teopus
AICKTPOIUTHUECKOH JAMCCOUMAlMK, nepuoiuueckuid zakon JI. M. Menneneesa, 3aKoH
COXPAHCHHA MAcCChl BELIECTB, 3aKOH COXpAHCHHA H TNpeBpalieHHs FHEPrHH NPH XHMHYCCKHX
]'}eaKLlHﬁK). JAKOHOMEPHOCTH. CUMBOJIHYECKHHA SI3BIK XHMHH, MHPOBO33PDCHYCCKHE 3HAHHA,
JigKanMe B OCHOBE [MOHHMAHHA NPHYHHHOCTH H  CHCTEMHOCTH XMMHYCCKHX SIBIICHHI,
llJaK'I'UJ'[Ol"H‘-IECKHe CBEICHHA O CBOﬁCTBZI.X. COCTaBe, NOJAYUYCHHH H 0e30MacHOM HCNOJNB30BaAHHH
BKHEHIIIMX HEOPTAHHYECKHX BELIECTB B OBITY H NPAKTHYECKOH e TelLHOCTH Yel0BeKa;

c(pOPMHPOBAHHOCTH YMEHHUI BBISIBIATH XapaKTEPHBIC MPH3HAKH [IOHATHIL, YCTAHABIUBATH
HX B3dHMOCE#A3b, HCI10JIB30BAThH COOTBETCTBYHOLLHE IMOHATHA IMPH ONHCAHHH HEOPraHHYeCKHX
BEUIECTB M HX MpeBpalleHuii;

CCI]OIJMH]JOB&HHOCTI: }«"MCHHF{ HCMOJIB30BATE XHMHYECKYH) CHMBOJIHKY [UIA COCTABJICHHA
(GopMmys1 BeulecTB W ypaBHEHWIl XHMHUYECKHX peakUMil, CHCTEMATHUECKYIO HOMEHKJIATYpY
(IUPAC) u TpuBHaIbHbIE HA3BAHHS OTACHbHBIX HEOPraHHYECKMX BELIECTB (yrapbii ras.
)‘I'JI{:KHC;’IHI‘? ra3, aMMHAaK. rameésas H3BeCThb, HEraméHas H3BeCThb. MHThEBas cola, MHPHT H
Jpyrue);

Cl’pﬂpMHpUBElHHOCTb }’MeIIHﬁ ONpeensaTh BANEGHTHOCTE H CTENEHb OKHC/ICHHA XHMHYECKHX
SIIEMEHTOB B COC/IHHEHUSX Pa3/IHYHOIO COCTABA. BHJ XUMHYECKOH CBA3H (KOBAICHTHAN, HOHRAA,
METALIHYCCKas, BOJIO]JO.‘J[!HH] B COCIHHEHHAX, THII Kpncmnnnqccmﬁ pC]J.IéTKH KOHKPETHOTO
BCLIECTBA (ATOMHAA, MOJICKY/IAPHASN. HOHHAsA, METAIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHHYECKHX COCHHEHHI,



COPMHPOBAHHOCTL YMCHITH YCTAHABIMBATL NPHHAIEKHOCTH HEOPIAHHUECKHX BEIeCTB
10 UX COCTABY K ONPEAEeEHHOMY Klaccy/Tpyline coeJJMHeH I (NPOCThIe BEIEeCTBA — METAILIbI H
HEMETAILIbL. OKCH/IBL, OCHOBAHMS, KHCIOTB, aMOTEPHBIE THIAPOKCHIIbL, COIN);

chopMHPOBAHHOCTL YMECHHIl pACKPBIBATE CMBICA  [epHojauueckoro 3akoma JI. M.
Menjencesa M [IEMOHCTPHPOBATL  €I0  CHCTEMATH3MPYIOUIYID,  OOBSCHHTENBHYIO M
NPOrHOCTHYECKYHO (YHKITHN:

cOPMHPOBAHHOCTE  YMEHHIT  XapakTepH30BaTh  JIEKTPOHHOE  CTPOEGHHE  ATOMOB
XHMHYECKHX 271eMenToB 1—4 neprojos [Mepuoanyeckoii cuctemsl xumuseckux aementos J1. W.
Menjeneesa, HCIONL3YA NOHATHA «S-. P-. d-2N0EKTPOHHBIE OPOMTANNY. «IHEPIETHHECKHE
YPOBHH». OOBLACHATL 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XHMHUYECKHX SJIEMEHTOB H HX
COoeIMHEHHMIt 10 nepuoam H rpynnam [lepuognueckoit ciereMbl XuMuueckHx meMentor JI. M.
Menaeneesa;

C(hOPMHPOBAHHOCTE  YMEHHIl  XapaKTepu3oBaTh (OMHCHIBATE) 06I[ME XHMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEINeCTB pPazlTHYHBIX KIACCOB, NOATBEPIKIATL CYIIECTBOBAHME
PeHEeTHYECKOH CBA3M MEHJly HCOPraHHYECKHMH BEUIECTBAMH C [OMOULILIO  ypaBHEeHHH
COOTBETCTBYIOLINX XHMHUYCCKHX PCaKITHii;

COPMHPOBAHHOCTL YMEHHS KIACCH(HIMPOBATE XHMHUYECKHE PEAKIMH [0 PasIHuHBIM
MPU3HAKaM (YMCITY W COCTABY PpearupylolIMX BellecTB, TerjloBoMy adipexty peakxithu,
M3MEHEHUIO CTCICHEH OKHCIEHHS 21EMEHTOB, 0OPATHMOCTH PEaKIHH, YUACTHIO KaTatn3aropa);

C(hopMHPOBAHHOCTE YMEHHA COCTABIIATE YPABHEHHS PEAKIUMi PasinuHbIX THIIOB, OJIHbIE
M COKPAIIEHHBIC YPABHCHHA Peakuui HoHHoro oOMeHa, YUMTHIBAS YCIOBHA, MPH KOTOPBIX 3TH
PeaKiHu HIYT JI0 KOHIIA;

clOpMHPOBAHHOCTL  YMEHHIT MPOBOJMTL PEAKIIMH, MOATREPHIAIONIHE KAUueCTBEHHBI
COCTaB  pas/iMYHLIX HEOPraHWYECKHX BELIECTB, pACIO3HABATH ONBITHBIM [1IYTEM  HOHBI,
IIPHCYTCTBYIOIIHE B BOAHLIX PACTBOPAX HEOPTraHHYECKHX BELIECTB:

chopMHPOBAHHOCTL YMEHMI PACKPBIBATE CYIIHOCTh OKHCIHTETBHO-BOCCTAHOBHTEBHBIX
PEaKIHil MOCPEACTBOM COCTABIIEHHS YIEKTPOHHOTO GaraHea ITHX peaKiuii;

chOPMHPOBAHHOCTE YMeHHH 0OLACHATL 3aBUCHMOCTE CKOPOCTH XHMHYECKOH PEaKIIMM OT
pasnuuHbIX  (aKTOPOB; XAPAKTED CMEMIEHHS XMMHYECKOrO DPABHOBECHS B 3ABHCHMOCTH OT
BHEIIHEro Bo3eicTsus (npunuun Jle llarense):

C(hopMHPOBAHHOCTL YMEHHIT XapakTepH30BaTh XHMHYCCKHC [IPOLCCCHI, ICKALIHE B
OCHOBE NPOMBIIIIEHHOIO [MOIYYEHHS CEPHOH KHCIOTHI, aMMHAKa, a Takike c(hopMHPOBAHHOCTD
npejcraBieHdii 00 00UIHX HayuYHBIX IPHHLMIAX H YKOIOTHYECKHX MpobieMax XMMHYECKOro
IPOM3BO/ICTBA:

C(hOpMHPOBAHHOCTL  YMEHHH MPOBOJAHTE BBMHCJICHHA € HCHOIB30BAHHEM MOHATHS
«MaccoBas 10719 BEIECTBA B pacTBOpe». OOLEMHBIX OTHOMICHHH A30B 1IPH XHMHUYECKHX
PeakiMax, Maccel BeINecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHYECTBY BELIECTBA, Macce
HIH 00BEMY 0/IHOTO M3 YHACTBYIOUINX B PEAKIMH BELIECTB, Terosoro sddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MACCh] BEIIECTB, PEBPALLCHHS U COXPAHEHHS JHEPIHH;

ChOpMHPOBAHHOCTL YMEHHIT COGMIOAATE NPABUIA TOJb30BAHUS XMMHUYECKOH MOCYI0H U
NabopaTopHBIM 0GOPYIOBAHKUEM, @ TAKKE 1PABU/IA 0OPAICHHS C BEIECTBAMH B COOTBETCTBHH C
HHCTPYKIHAMH [0 BLINOIHCHUIO J1al0paTOPHBIX XHMHUYECKHX OILITOB:

CHOPMHPOBAHHOCTL YMEHHH [1IAHHPOBATL M BBINOIHATL XHMHYECKHI JKCIIEPHMEHT
(pasnoxkeHHe EPOKCHAA BOJIOPOJA B NPHCYTCTBHH KaTAIW3ATOPA. ONpPEIElieHHe  Cpellbl
PACTBOPOB BEIIECTB C NOMOLUBLID YHHBEPCABHOIO MHIMKATOPA, BIMSHHE PA3MUYHBIX (akTopoB
Ha CKOPOCTh XHMHYECKOH peakuuH, peaklUHH WOHHOTO 0DMEHa, Ka4yeCTBEHHbIE PEaKkilnu Ha



cyibar-, kKapboHaT- ¥ XJIOPHI-aHHOHBL, HA KATHOH AMMOHMS. PEIICHHE HKCHEPHMEHTATBHbIX
3aj1avy no TeMam «Metanasy | ((HEMET&.'U]H})] B COOTBETCTBHH C NOpaBHIaMH TEXHHKH
0e30MacHOCTH NpH o0palleHnH ¢ BeMecTBAMH H 1abopaTopHbiM 000py10BaHHEM, PEICTABIATE
pesyiabTarbl XHMHYECKOrO 3KCNepHMeHTa B (JOpMe 3alMcH YpaBHEHWH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIMpPOBATH BLIBOIbLI HA OCHOBE YTHX Pe3Y/ILTATOR;

chOPMUPOBAHHOCTL YMEHHI KPHTHYCCKH AHATH3MPOBATH XHMHYECKYH) HH(OpPMAIHIO,
noay4yaeMyrx H3 pa3’HbIX HCTOYHHKOB (CPCJJ.CTB?:I MAaCCOBOI KOMMYHHKaLHH, ”HTCPHGT H
ApYrux);

chopMHPOBAHHOCTL  yMeHHIT coOII01aTh NMPaBHIA JKOJOMHYECKH  lleliecoobpa3Horo
NOBEJACHHA B GblTy H prﬂDB(}i:I JACATEIBHOCTH B IEJAX COXpAaHCHHA CBOCro 3J10pOBbA H
Upr}](ﬁK][llEﬁ anp{)ﬂHOﬁ Cpelbl. OCO3HABATL ONMACHOCTHL BOBHEECTBHH Ha JHBLIC OPraHH3MbBI
Ol'lpf,-‘_'[CJ'IEHHHX BEUIECTB. MOHUMAA CMLICII MOKa3aTeis l_UlK., IMMOACHATH Hd IIPpHMCpax crnocoOs!
YMEHBILICHHA W IPEJ0TBPAILEHHA HX BPEJHOTO BO3/IEHCTBHS HA OPIAHW3M HYEJI0BEKa;
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