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THOACHHTEJ/IbHAA 3AIIHCKA

[IporpaMmma mo XMMHUH Ha ypoOBHE cpemHero ooOmero oOpa3oBaHusi pa3pabOTaHa Ha OCHOBE
DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6 obpasoBanuu B Poccuiickoii Deneparmmy,
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHs (enepanbHON 00pa3oBaTeIbHON NpPOrpaMMbl CPEOHEro O0IIero
obpazoBanust (POII COO), npencraBieHHbIXx B DenepaibHOM TOCYOAPCTBEHHOM O0OpPa30BaTENIbHOM
crangapte COOQO, ¢ yuérom KoHuenmuu npenonaBanust yueOHOro npenMera « XUMHUS» B 00pa3oBaTeNIbHBIX
opranm3anusx Poccutickoii ®Denepanuu, peaqu3yrOIINX OCHOBHbIE O0pa3OBaTebHBbIE MPOTPAMMBI, U
OCHOBHBIX TonoxkeHun «Ctparernn pa3BuTus Bocrnutanust B Poccutickoit @enepanuu Ha nepuon a0 2025
ropa» (Pacnopspxenne [Ipasurensctea PP ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOAOB K pa3padOTKe MporpaMMbl MO XHWMHH, K ONpeAeNieHuI0 oOIIeill crpareruu
00y4eHHsI, BOCIIUTAHHS M PA3BUTHs OOy4arOIIUXCsl cpenacTBaMu yueObHoro npeamera «Xumwus» ans 10-11
KJlaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHHeNnTyalbHbie mojoxkenus @DIroc COO o
B3aUMOOOYCIIOBIIEHHOCTH LieJIeH, COMEepKaHMsA, pe3yJbTaToB OOydeHuss ©u TpeOOBaHUI K YPOBHIO
MOJTOTOBKHU BBIITyCKHUKOB.

Xumudeckoe oOpasoBaHMe, TMOJNy4aeMOe BBIMYCKHUKAMU 0O0Ieo0pa3oBaTeIbHON OpraHu3aliy,
SIBJIIETCS HEOThEMJIEMOH HacThiO MX 00pa3oBaHHOCTH. OHO CIY)KHUT 3aBEPIIAIOLINM STANOM pPeai3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIIOUEBbIX LEHHOCTEH, MNPHUCYIIUX IIEJOCTHOW CHUCTEME
XUMHYECKOro O00pa3oBaHMUs. DTH LEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB TPHUPOIbL, (POpMHPOBaHUS
MHPOBO33PEHUs] U OOIIEH KyJbTypbl YEJOBEKa, a TAK)KE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3IIOPOBBIO M MPHPOIHON cpene. Peamusyercss xumudeckoe oOpa3oBaHue OOYyYarOLINXCS Ha YPOBHE
cpennero odmero oOpa3oBaHUsl CPEACTBAMU y4eOHOro mpenMera «XUMHs», COAEp)KaHUEe M IOCTPOCHHUE
KOTOPOTO OIpeAeNieHbl B MPOrpaMMe MO XUMHU C Y4E€TOM CHeNH(PUKH HAyKH XUMHH, €€ 3HA4YeHUs B
MO3HAHUU TPUPOIbI U B MAaTEPUATBHOMN JKU3HU OOIIECTBA, a TAKXKE C YYETOM OOLIHMX LeNel U MPUHIIMIIOB,
XapaKTEePU3VIOIINX COBPEMEHHOE COCTOSIHME CHCTEMBbl cpenHero obmero oOpasosanusi B Poccmiickoit
®denepaun.

XuMUsI Kak 3JIEMEHT CHCTEMBbl €CTEeCTBEHHBIX HAyK HIpaeT ocoOyl pojib B COBPEMEHHON
LUBWJIN3ALMN, B CO3JaHUM HOBOH 0as3bl MarepwaidbHOH KynbTypel. OHa BHOCHT CBOH BKJIang B
dopMHUpOBaHNE PALMOHAJIBHOIO HAYYHOTO MBIILJICHHUS, B CO3JAaHHE IIEJIOCTHOrO MPEACTaBIeHHUs 00
OKpY’KaroIleM MHpe Kak O €JHMHCTBE NPHUPOAbI U YeJOBEKa, KOTOpoe (HOpMHUpPYeTCs B XMMHU Ha OCHOBE
MOHMMAaHUsl BELIECTBEHHOIO COCTaBa OKPY’)KAIOIIEro MHUpPA, OCO3HAHHUS B3aHMOCBSI3M MEXAY CTPOEHHEM
BEIIIECTB, UX CBOHCTBAMHU M BO3MOXKHBIMU OOJIACTSIMHA IPUMEHEHHUSI.

TecHO B3aMMOJENCTBYsI C IPYTUMHU €CTECTBEHHbIMU HayKaMH, XUMHsI CTajla HEOThEMJIEMON 4acTbhiO
MHPOBOH KYJBTYpPBI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO TPYAAa W JKU3HU KaXKIOTO 4JIeHa OOINecTBa.
CoBpeMeHHast XMMHUsI KaK HayKa cO3HjaTesbHasl, KAK HayKa BBICOKUX TE€XHOJIOTHIl HampaBlieHa Ha pelleHue
ro0aabHBIX MPOOJIeM YCTOWYMBOTO PA3BUTUS YEIOBEYECTBA — CHIPHEBOH, SHEPTETHYECKOW, MHINEBOM,
JKOJIOTUYECKOH 0€30MacHOCTH M OXPAHBI 30POBBSI.

B coorBercTBHM ¢ oOUmIMMH LETSIMA U MPUHLUUIAMU CpeaHero obuiero oOpa3oBaHHs COAEPIKaHHUE
npeamera «Xumus» (10—-11 xmaccel, 6a30BbIi ypOBEHb U3YUEHHsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TMOATOTOBKY OOYYarOIIUXCs, HEOOXOMUMYIO UM JJIi BBIPAOOTKH MHUPOBO33PEHUYECKHIX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA, MPOAOIDKEHHs OOpa3OBaHUS B Pa3IMYHBIX
00acTsIX, He CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsroliuMu  penMeTa «XHUMHUS» SBISIFOTCSL 0a30Bble Kypchl — «OpraHuueckas XUMES» U
«O0mas 1 HeopraHu4ecKass XUMHUs», OCHOBHbIM KOMIIOHEHTOM COJEPKaHHUs KOTOPBIX SIBJISFOTCS OCHOBBI
0a30BOI1 HaAyKU: CHCTEMa 3HAHUH 1O HEOPraHMYECKOW XUMHUU (C BKIIFOYCHHEM 3HAHUH M3 OOIIeH XUMUH) U
opranudeckoil xumuu. @opMHUpOBaHUE NaHHOW CUCTEMbI 3HAHUH NPU HW3yUYEHUH MpeaMeTa o0ecrieunBaeT
BO3MOYKHOCTBb PACCMOTPEHHST BCEr0 MHOTO00Pa3Hsi BEIECTB HA OCHOBE OOLINX MOHSTHH, 32aKOHOB U TEOPHId
XUMHH.

CrtpykTypa comepkaHust KypcoB — «Opranuueckast Xumusi» U «O0mas 1 HEOPraHU4ecKass XHUMHS
copMupoBaHa B IporpaMme 1o XMMHHU Ha OCHOBE CUCTEMHOTO MOIX0a K U3YUYEHUI0 y4eOHOro Matepuaia
u 00yCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHHWHA Ha OMpPENENEHHBIX TEOPETHUECKUX
ypoBHsAX. Tak, B Kypce OpraHu4eckoil XHMHHU BeILIECTBAa PACCMaTPUBAIOTCA Ha YPOBHE KIIACCHYECKOMN
TEOpPUU CTPOEHMsI OPraHUYECKUX COEJUHEHUH, a Takke Ha YPOBHE CTEPEOXHMUYECKUX U 3JIEKTPOHHBIX
NpPEACTaBICHUN O cTpoeHuH BemecTB. CeneHust 00 M3y4aeMbIX B Kypce BEIECTBAX NAKOTCS B Pa3BUTHH —
OT YTJIEBOAOPOMNOB A0 CJOXHBIX OMOJOrMYECKH aKTHBHBIX COEJUHEHHH. B Kypce opraHn4eckodl XUMUH



NOJIy4arOT pa3BUTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOrO oOmmero o0pa3oBaHMs NEPBOHAYAIbHBIC
NPEACTABICHUS O XUMHUYECKOHW CBSI3M, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOICTB
BEIIECTB OT UX CTPOEHHS], O XUMHUYECKON PEaKIIUH.

ITon HOBBIM yIJIOM 3peHHs B Mpeamere « XuMus» 0a30BOrO YPOBHS pacCMaTpUBAETCA M3YUEHHBIH Ha
YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUsS TEOPETUYECKUN Marepuan U (PaKTOJOTUYECKUE CBENEHUS O
BEIIECTBAX W XUMHUYECKOW peakumu. Tak, B 4acTHOCTH, B Kypce «OOmas m HeopraHM4ecKas XHUMHsD»
O0y4aroIUMCsl  TIPEJOCTABIIETCS BO3MOJKHOCTb OCO3HATh 3HAYEHHE IMEPHOAMYECKOrOo 3aKOHa C
00IIeTEOPETUIECKUX U METONOJIOTHYECKUX TO3ULUH, ITy0XKe MOHITh HCTOPUUECKOE U3MEHEHHE (DyHKIIHA
3TOTO 3aKOHA — OT 0000MmAKOIIeH 10 OOBSICHSIOIEH U IPOrHO3UPYIOIIEH.

Enunas cucreMa 3HaHUNW O BaXKHEMIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHH, CBOWCTBAX U
NPUMEHEHUH, a TaKXe O XHMHUYECKHX pPEaKIMsAX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSIX TPOTEKAHHS
ponoaHsierca B Kypcax 10 u 11 knaccos sneMeHTaMM COAEPIKAHUs, UMEIOIIMMU KYJBTYPOJOTUYECKU U
NPUKJIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3AMMOCBSI3U XUMHH C APYTHMH HAyKaMH,
PAacKpBIBAIOT €€ pOJb B IO3HABATENBHOM W TPAKTUYECKOW MAESITETBbHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHHIO YBKEHUS K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPHH U MPAKTHUECKUX MPHJIOKEHHH X UMHH,
MOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX
C XMMUEH, KPUTUYECKH OCMBICIUBATh MH(POPMALIUIO U MPUMEHATh €€ JJIsl MOMOJIHEHHs 3HAHWH, PEeLIeHUs
UHTEJUIEKTYaJbHBIX M SKCIEPUMEHTAIbHBIX HCCIENOBATENbCKUX 3anad. B memom comep:kanne yueOHOro
npeaMera «XWMHs» TAHHOTO YPOBHS H3YYEHHUS OPUEHTHPOBAHO Ha (HOPMHPOBAHUE Yy OOYYArOIIMXCS
MHPOBO33PEHYECKOH OCHOBBI JJIsi IOHUMaHMsA (HUIOCOPCKUX HIeH, TaKMX KakK: MaTepHaJbHOE €AMHCTBO
HEOPraHMYECKOTOo M OPTaHUYEeCKOr0 MHUpa, 00YCIOBJIEHHOCTh CBOWCTB BEIECTB MX COCTABOM U CTPOCHHEM,
MO3HABAEMOCTh IMPHUPOIHBIX SIBJICHUH MyTEM 3KCIEPUMEHTA W PELISHHs] NPOTUBOPEYHMHA MEXITy HOBBIMH
dakTaMH W TEOPETUUECKUMH MPEIANOChUIKAMH, OCO3HAHHE POJM XUMHH B PELICHUH 3KOJIOTHYECKUX
npobiem, a Takke mpodsieM cOepeKeHNsT IHEPTETHUECKUX PECYPCOB, ChIPhs, CO3aHUSI HOBBIX TEXHOJOTUN U
MaTepHaJIoB.

B mmane pemeHust 3ama4 BOCHHUTAHUS, PA3BUTUS M COLMAIM3ALMM OOYYAIOIIMXCSl TPUHSTHIE
MPOTPAMMOM 110 XMMHH MOAXObI K ONPEAEIICHHIO CONEPIKaHMSI U MMOCTPOSHUS IIPEIMETa MPEeNyCMaTPHBAIOT
(dbopMupoBaHNE YHHUBEPCATIBHBIX YUEOHBIX NEHCTBUI, UMEIOINX 0a30BOE 3HAYCHUE IS PA3JIMUHBIX BHIIOB
IEATEIbHOCTH. pEIleHHsI MpoOsieM, IMOHMCKa, aHamu3a U o0paboTku MH(GOPMAIMK, HEOOXOIUMBIX IS
npuoOpeTeHNs] ONbITa MPAKTHUECKOW U MCCIEeN0OBATEIbCKON AEATENbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B
MO3HAHUY XUMUH.

B mpakTuke npenonaBaHusl XUMHH KaK Ha YPOBHE OCHOBHOTO 001mero o0pa3oBaHus, Tak U Ha yPOBHE
cpennero obmero oOpa3oBaHHs, MPU ONPENEICHUN CONEPIKATENbHONW XapaKTEPUCTUKU LeNed H3ydeHHs
NpeaMeTa HANpaBJICHUEM MEPBOCTENIEHHONW 3HAYMMOCTH TPAAHLIMOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKOH HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOHN AEATENbHOCTH YeJIOBeKa U
KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. C METOOMYECKOW TOYKH 3PEHHS TaKOW MOAXON K
OTIPENeNICHUIO IIeJIeH N3YUYEHHUs IPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo naHHOH TOYKE 3pEHHs INIABHBIMU LENSIMH HM3Y4YeHMs NpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) SIBNSTIOTCS:

e (opmupoBaHHE CUCTEMbl XUMHYECKMX 3HAHUN KaK BaKHEWINEH COCTABJISIFOIICH eCTeCTBEHHO-
HAYYHOH KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUYEBbIE MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI
U TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W IOHMMAaHHE CYLIHOCTH JOCTYITHBIX
0000ImeHnH i MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C WCTOPHEH WX pasBUTUSA U
CTaHOBJICHUS,

¢ (opMupOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IAX MO3HAHUS BEIIECTB M XUMHUYECKUX
peakuii, HEOOXOOUMBIX Uil TPUOOPETEHHs] YMEHWUH OPHEHTHPOBATHCS B MHPE BELIECTB U
XUMHYECKUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTHUECKOH U MIOBCETHEBHON JKU3HUY,

® pa3BUTHE YMEHUH U CrocoOOB IESTETbHOCTH, CBSI3aHHBIX C HAOMIOAEHHEM U  OOBSICHEHHEM
XUMHYECKOTO 3KCIIEPUMEHTA, COOJIFOICHNEM TPaBHIT 0€30MacHOr0 OOpaIeH sl ¢ BEIECTBAMU.

Hapsiny ¢ 3TuMm, coneprkarenbHas XapakTepUCTHKa LeJied U 3a/1a4 U3y4eHHsI IPeaMeTa B IporpamMmme
N0 XUMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMH B CHCTEME CPEIHETO
obmero obpasoBanust. CeronHs B NpenofaBaHUN XMMHH B OOJbINEH CTENEHW OTHAETCS MPEATIOYTEHHE
NPAaKTUYECKOH KOMITOHEHTE CoAepKaHus OOy4YeHHs, OpPHUEHTHPOBAHHOH HAa MOATOTOBKY BBIMTYCKHHKA



00meo0pa3oBaTeNbHON  OpraHW3alMy, BIANEIOIIero He HabOpoM 3HaHWH, a (YHKIHOHAIBHON
I'PAMOTHOCTBIO, TO €CTh CHOCOOAaMH M YMEHHUSIMH aKTHBHOTO TMOJYYeHUs 3HAHUI U MPUMEHEHHsS UX B
peabHOM JKU3HU 151 pelleHHs TPAKTHYECKUX 33/1a4.

B cBsi3u ¢ 3TUM mpu M3yueHUH mpenmera « XMMUs» TOMUHHUPYIOLIee 3HaAYSHUE MPHOOPETAI0T TaKHe
LIeJN U 33]a4H, KakK:

amantanus OOYyYarOUIUMXCS K YCJIOBUSIM AMHAMHUYHO pPa3BUBAIOIIErocss Mupa, (HOpMUpPOBAHHE
UHTEJUIEKTyaJbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K  €amMOOOpa3OBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSITHIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaLHUsX, CBA3aHHBIX C
BEIECTBAMH U MX MPUMEHEHUEM,;

(dopmupoBaHue y OOYYAIOUIMXCS KJIOYEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHLMI), HMEIOIINX
YHHBEPCAJIbHOE 3HAYEHHE ISl PA3IMYHBbIX BHUAOB AEATENBHOCTU. PELICHUs MpoOjeM, NMOWCKA, aHaIu3a U
00paboTku HMHpOpPMAIMH, HEOOXOAUMBIX Ui MPHOOPETEHUS ONbITa NESTEIbHOCTH, KOTOpas 3aHUMAET
BAXKHOE MECTO B TO3HAHWU XHMHH, a TaKXKE Ul OLEHKU C TO3MLUH 3KOJIOTMYECKOH Oe30MmacHOCTH
XapakTepa BIMSHUS BEIIECTB U XMMUYECKHUX MPOLIECCOB HA OPTaHU3M Y€JIOBEKA U IPUPOAHYIO CPEny;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHX  CIOCOOHOCTEH
00yHaroIMUXCsl: COCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC 3HAHUS 10 XUMHH B COOTBETCTBHUU C
JKH3HEHHBIMH TIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIE HH(POPMALMOHHbBIE TEXHOJIOTHH AJIsl TOUCKA U
aHamu3a y4eOHOH M HayYHO-MOMYJISIPHON HH(POPMAIIH XUMUYECKOTO COAEPIKAHNUS,

dopMupoBaHHE M Ppa3BUTHE Yy OOYYAIOLIUXCS AaCCOLMATHBHOIO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJIO1aTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
IUITAHUPOBAHHUHU M MPOBECHUU XHMMHYECKOTO S3KCIIEPUMEHTA;

BOCIIUTaHHE y OOydaromuxcs yOeXTEHHOCTH B TYMAaHHUCTHUYECKOW HANpPAaBICHHOCTU XHMUH, €€
BAXXHOH pPOJHM B PEUICHUH TJIO0ANBHBIX MPOOJeM PalMOHAIBHOTO MPUPOAONOIB30BAHUS, IOTIOJHEHHS
SHEPreTUYECKUX PECYPCOB U COXPAHEHHsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOILIEHHS K TPUPOJAE U CBOEMY 3/I0POBBIO, & TAK)KE MPUOOPETEHHsI OIMBITA UCIIONb30BAHMS ITOTyUYEHHBIX
3HAHHI AJIS1 IPUHATHS IPAMOTHBIX PELICHHU B CUTYALUsX, CBI3aHHBIX C XUMHYECKHMHU SIBJICHUSMH.

B yuebHOM mane cpennero obmero odpa3oBaHusl mpeaMeT «XUMHs» 0a30BOro YpOBHSI BXOAHT B
cocTaB npenMeTHol obnactn «ECTecTBeHHO-HAYYHBIE IPEIMETBIY.

OO0mee 4nciIO YacoB, OTBEAEHHBIX IJISI M3y4EHHs] XUMHUH, Ha 0a30BOM YpOBHE CpeOHEro oOIero
oOpazoBanusi, cocraisier 68 yacos: B 10 kinacce — 34 yaca (1 wac B Hememo), B 11 knmacce — 34 gaca (1 gac B
HE/IeJTI0).

COJEPKAHHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMMUSL

TeopeTuyecKkue 0CHOBbI OPraHUYECKONH XUMHHU

[Ipenmer opraHuueckoll XUMUHU: €€ BO3HHKHOBEHUE, Pa3BUTHE M 3HAUEHHE B IMOJYYEHHH HOBBIX
BElIeCTB U MarepuasnoB. Teopus cTpoeHMsi opraHudeckux coeanHeHuit A. M. BytnepoBa, €€ OCHOBHbIE
nojiokeHust. CTpyKkTypHbIe (GOpMyJibl OpraHU4YeCKUX BEIIECTB. [ oMoorus, n3oMepusi. XMMHUYECKas CBsI3b B
OpPraHMYEeCKUX COCAMHEHUSIX — ONMUHAPHbIC U KPATHBIE CBSI3H.

IIpencraBnenne o0 KiIaccU(UKALMM OPraHAYECKHX BeulecTB. HOMEHKIaTypa OpraHHYecKHX
coenuHEeHUH (cucTeMaTtuyeckas) M TPHUBHAJbHbIE HA3BaHUS BaXKHEHINUX MpeACTaBUTENEH KJIacCOB
OPTaHUYECKUX BELIECTB.

JKCEePUMEHTAIbHBIE METOABI N3yUEHHsI BEIECTB M MX NPEBPALLCHMI: O3HAKOMIICHHE ¢ oOpasnaMu
OPTaHUYECKUX BEILIECTB U MaTepHUalaM{ Ha UX OCHOBE, MOAEIUPOBAHHE MOJIEKYJ OPTraHMYECKHX BEINECTB,
HaOJMIOIEHNE U ONUCAaHWE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAINEHUIO OPraHMYECKHX BEINECTB IPH
HarpeBaHuu (IUJIaBJICHHEe, OOYTJIMBAHUE U TOPEHHE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psi. MeTaH M 3TaH — MPOCTEHIINe MPEACTABUTENN
aJIKaHOB: (PM3NYECKHE M XUMHUYECKHE CBOMCTBA (PEeaKLMU 3aMeIleHUs] U TOPEHUS ), HAXOXKACHUE B MIPUPOJIE,
NOJIyYeHHEe U MPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUYECKUH psi. ODTHJIEH U TPONMIeH — TNpocTedinne
NpPEACTABUTENIM  AJKEHOB.  (U3MYeCKHMe U  XHUMHYECKHE CBOWCTBAa  (peakUuuu  TUAPUPOBAHMS,
rajoreHUPOBaHUs, TUAPATALIMH, OKUCICHUS 1 MOJTUMEPHU3ALIMN), TIONyYeHHEe 1 IPUMEHEHHE.



Ankanuensl. OyranueHn-1,3 u merunOyramguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE CBOHCTBA
(peaxuus monuMepusanuu). [loxydeHne CHHTETUYECKOTrO Kay4dyKa U Pe3UHBL

AJNKUHBI. COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJOIMYECKHH psii. ALETWIeH — NpOoCTeHInunii
NPEACTABUTEINb AJKHHOB. COCTAB, CTPOEHUE, (PU3MUECKIE U XUMUYECKHE CBONCTBA (PeaKLUU THAPUPOBAHHUS,
raJIOreHUPOBAHUS, THIPATALIUH, TOPEHUS ), IOJyYCHHUE U TPUMEHEHHE.

Apenbl. beH3oun: coctas, cTpoeHue, GU3NIECKHE U XUMUIECKHE CBOHCTBA (PEaKLIUU TaJIOr€HUPOBAHHS
U HUTPOBAHWS), MOJyUY€HHE W TPUMEHEHHue. [onyon: cocmas, cmpoeuue, Quauyeckue u Xumuyeckue
ceolicmea (peakyuu 2anoeHupoOsaAnUs U HUMPOBanus), noayuenue u npumenenue. TOKCHYHOCTb apEHOB.
I'enernueckas cBA3b MEXIY YIIE€BOJOPOAAMH, TPUHAJIEKAINMU K Pa3JIMYHBIM KJIaCCaM.

IIpuponHbie UCTOUHUKH yrieBoaoponos. [lpupoanslil ra3 u nonytHele HedTsaHbIe ra3el. HepTh u eé
npoucxoxnaenne. CrocoOer mepepadoTkn HeTH: MEeperoHka, KPeKUHr (TePMHYECKHH, KaTaJUTUYeCKHI),
nuposu3. [IpoaykTel mepepaboTku HepTH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObiTy. KameHHbIi
yrOJIb ¥ MPOAYKTHI €ro nepepaboTKu.

DKCIEePUMEHTAIbHBIE METOABI N3yUEHHsI BEIECTB M MX IPEBPALICHMI: O3HAKOMIICHHE ¢ oOpasnaMu
IUTACTMACC, KayuyykoB U pe3uHbl, komtekiumu «Hedts» u  «Yrodp», MOIENTUPOBAHHE MOJEKYJ
yIIEBOAOPOAOB M TaJOr€HONPOM3BOAHBIX, NMPOBEACHHE NPAKTHUECKOW paboThl: MOJyYEHHE STUJICHA U
WU3y4E€HUE ero CBOMCTB.

Pacuérnble 3amaun.

BerunciaeHnss mo ypaBHEHHMIO XUMHYECKOH peakuuu (Macchl, 0Ob&Ma, KOJHMYECTBa HCXOIHOTO
BEIECTBA WJIM TMPOAYKTA PEAKLUU IO HM3BECTHBIM Macce, OObEMY, KOJHMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIU MMPOAYKTOB PEAKLIIH).

Kucnopoacoaepxkammue oprannieckue coeHHeHHUs!

[IpenenbHbIE OMHOATOMHBIE CHUPTHL. METAHON M 3TAHON. CTPOCHHE, (PU3NYECKHEe W XUMHUECKHE
CBOWCTBA (pEaKNH ¢ aKTUBHBIMHA METAJIJIAMH, TaJIOTEHOBOOPOJAMH, FTOpPEeHUE), MprUMeHeHue. Bonoponnbie
CBSI3M MEXAY MOJIEKyJIaMU CIiupToB. JlelicTBUe MeTaHOJa U ATaHOJa Ha OpraHU3M YeJlOBeKa.

MHOrOaTOMHBIE CIUPTHL. JTHUJICHIJIMKONb M TIJIMLEPHUH. CTPOeHHME, (U3NYECKHE U XUMHYECKHUE
CBOWCTBA (B3aMMOJEHCTBHE CO INEIOYHBIMH METAJUIAMH, Ka4deCTBEHHAs PEeakLsi Ha MHOTOaTOMHBIE
cnupThl). JlelicTBue Ha OpraHu3M desoBeka. [I[puMeHeHne rmnepruHa 1 3THUIICHTINKOJIS.

@DeHON: CTPOCHHE MONEKYJbL, (U3NYeCKHe W XUMHUYECKHe CBOHCTBAa. TOKCHYHOCTH (peHona.
[Tpumenenue ¢eHomna.

Anpnerunsl U kemowus:. DPopManbIerHny, AaneTaNbIeTHaA. CTPOeHHe, (PU3MUYECKHe M XUMHUYECKHE
CBOWCTBA (PEaKMK OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKLIMH), TIOJyYEeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeAebHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCyCHast KHUCJIOTBI: CTPOEHHE,
dusnyeckne U XUMHUYECKHEe CBOHCTBa (CBOICTBa, 0oOImMeE U1 Kjacca KUCIOT, peakuust 3Tepuduxanumn),
nojiyueHue U npuMenenue. CTeapruHOBask U OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MBIJIa KaK COJIM BBICIINUX KapOOHOBBIX KHUCIIOT, X MOIOLIEe AeiCTBIE.

Cnoxnble 3QHUpPBl KaK NMPOU3BOAHBIE KapOOHOBBIX KHCIOT. 'maponu3 ciokHbIX 3¢gupos. XKupsr
I'maponus xupos. Ilpumenenne xxupos. buonorudeckas poJb KUPOB.

VYrneBoawl: cocrtaB, kiaccupuKanus yrieBomoB (MOHO-, AHM- W monucaxapuzsi). [mokoza —
NpOCTEHIINK MOHOCAXapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (PU3MYECKHEe M XUMHYECKHE CBOWCTBA
(B3aumopneiicteue ¢ ruppokcupoM menu(ll), okucnenume ammmayHbIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJICHHE, OpOXXEHHE TJIFOKO3bI), HaXOXIEHHE B NPUPOAE, NPUMEHEHHE, OHOJOTHYecKas pOJib.
®orocunTe3. PpyKkTO3a Kak U30Mep INIFOKO3BL

Kpaxman u nennronosa kak npupoaHsle noauMepsl. CTpoeHue KpaxmMania U Lesroo3el. Pusndyeckue
U XUMHYECKHE CBOMCTBA KpaxMasa (THIPOIH3, KaYeCTBEHHAs PEaKLHsI C HOIOM).

DKCIEePUMEHTAIbHBIE METOABI N3yUEHHsI BEIECTB M UX IPEBPALICHHIA: MPOBEACHUE, HAOMOAeHHE U
OMMCaHNUEe IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKLIMKM OJJHOATOMHBIX CIIHPTOB
(oxkucnenne stanoma okcupoM Menu(ll)), MHOrOaTOMHBIX CHHPTOB (B3aMMOACHCTBHE TJIMLEPHHA C
rugpokcunom  wmenu(Il)), ampaerunoB (OKHCIEHHWE aMMHAYHBIM pacTBopoM okcupa cepebpa(l) wu
rugpokcunom menu(ll), B3ammozeiicTBue Kpaxmana C HOAOM), NPOBENCHUE IPAKTHUECKOH padoThI:
CBONCTBA PacTBOPA YKCYCHON KUCJIOTBIL.

Pacuérnble 3amaun.




BerunciaeHnss Mo ypaBHEHHMIO XUMHYECKOH peakuuu (Macchl, 0Ob&Ma, KOJHYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTA PEAKLUH MO HM3BECTHBIM Macce, OOBEMY, KOJHYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKLIIH).

A3zoTconeprkaliue OpraHu4eckue CoeIMHEeHMUsI.

AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpraHuYeCKHe coenuHeHs. Pu3nyecKre 1 XMMUYeCKHe CBOHCTBA
AMHHOKUCIIOT (Ha puMepe IuiHa). buonornyeckoe 3HaueHHEe aMIHOKUCIOT. [lenTuasl.

benku kaxk npuponHble BBICOKOMOJIEKYJSIpHblE coenvHeHus. IlepBuuHasi, BTOpUYHas U TpeTHYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBA OENKOB: TMAPONIN3, JEHATypallus, KAUeCTBEHHbIC PEAaKLUU Ha
Oenxm.

DJKCIEePUMEHTAIbHBIE METOIbl M3YUYEHHs BEINECTB M HX TNPEBpAIlCHUI: HaONIOIeHWE M ONMUCAHHE
JIEeMOHCTPALIMOHHBIX OIBITOB. A€HATYpalus OENIKOB IPH HATPEBAHUH, LIBETHBIC PEAKIIUU OEJIKOB.

BrICcOKOMOJIEKYISIPHBIEC COEAUHEHUS

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BE€HO, CTENEeHb MOJMMEpPU3aLUu, CpedHsAs MoJeKkyJsapHas Macca. (OCHOBHblE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MONUMEepU3aLsl U OJTUKOHIEHCALIHsI.

DKCIEePUMEHTAIbHbIE METObl N3YUEHHsI BEIECTB M MX IMPEBPAIIEHHI: O3HAKOMJIEHHE ¢ oOpa3namu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHBbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBA3€H MPU H3Y4YEHUU OpraHudecko xumuu B 10 kiacce
OCYIIECTBIIIETCS 4epe3 HCIOJb30BaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITUH, TaKk W TMOHATHH,
SIBJISIFOILUXCS] CUCTEMHBIMHU JIJIs1 OTAENIbHBIX NPEMETOB €CTECTBEHHO-HAYUHOTI'O [IUKJIA.

OO0ume ecTeCTBEHHO-HAYUYHBIE TIOHSATHS: SIBJICHUE, HAYYHbIN (DaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CHHTE3, KJIacCU(pUKALUs, MEPUOTUIHOCTDb, HAOMOIEHHE, U3MEPEHHUE, SIKCIEPUMEHT, MOZICITMPOBAHNE.

dusuka: MaTepusi, 3HEpPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3NIECKNE BETMIUHBI U €UHHULIBI UX H3MEPEHHS.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIECTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTHUYECKH
aKTUBHbBIE BewecTBa (OEJIKH, yriIeBOAbL, KUPBL, PEPMEHTHI).

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOBL, MOJE3HbIE HCKOMAEMBbIE, TOILIIHBO, PECYPCHL.

TexHonorusi: mnuieBble MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO IHTAHUS, MOIOIINE CPEACTBa,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTEPUAJIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBLIAA N HEOPTAHNYECKAA XUMUA

TeopeTudeckue 0CHOBbI XMMHUU

Xumudyeckuili 3neMeHT. AToM. Sapo atoma, W30TOIBL DJIEKTPOHHAsE 000J0YKa. DHEPreTU4YecKue
YPOBHH, NIOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- 31eMeHThl. OCOOEHHOCTH paclpenesieHus SJIeKTPOHOB
1o OpOHTAISIM B aTOMAX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOHPHUTYpaLHst aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuomnueckas cucrema xumudeckux siaeMeHToB JI. M. MeHnpneneesa.
Cas3p nepuoanueckoro 3akoHa u Ilepuoanueckoii cucrembl xuMmudeckux saemeHtoB . M. Menneneesa ¢
COBPEMEHHOU TEOPHUEH CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTU U3MEHEHHS] CBOMCTB XUMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX U CIOXKHBIX BELIECTB IO TPyNIaM M MEPHOAaM. 3HAUYE€HUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHUU HAYKH.

Crtpoenne BemecTBa. XUMHUYECKasl CBsA3b. BUIbI XMMHUYECKOH CBSI3M (KOBAJIEHTHAs HETIONISIpHAS U
NOJISIPHAs,, MOHHAs, MeTayMyeckas). MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOW XHMMHYECKOH CBs3H
(oOMeHHBINI W JOHOPHO-aKLENTOPHBIN). BomopomHast cBsizb. BaneHTHOCTb. DNEKTPOOTPHLATENBHOCTD.
Crenenp okucneHus. MoHbI: KATUOHBI U AHUOHBIL.

BeiecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Tune! KpUCTAIMUECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIMA KPUCTAIINYECKON PELIETKU.

ITonsiTue o qucnepcHbIX cuctemMax. MICTUHHBIE U KOJUTOMIHBIE pacTBOPbL. MaccoBasi 10J1s1 BELIeCTBa B
pacTBope.

Knaccupukauuss HeopraHmdeckMx coenuHeHWd. HoOMeEHKiaTypa HEOPraHHYECKHX  BEIIECTB.
I'enernueckas CBsA3b HEOPraHUYECKUX BELIECTB, MPUHATIEKALTUX K PA3IMUHbBIM KJ1acCaM.

Xumuueckas peakiust. Kinaccupukanyst XUMUYECKHX PEaKkLMii B HEOPraHUYECKOH M OpraHMYeCKON
XUMHUH. 3aKOH COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHUs U MpeBpaLleH!s] SHEPTUU MPU XUMUYECKUX
peaxLusx.



CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3inyHbIX (pakTopoB. OOpaTHMble peakunuu. XUMHYECKOe
paBHOBecHe. PaKTOPEL, BIUSIOIINE HA COCTOsIHUE XUuMHUUeckoro pasHoBecus. [Ipunuun Jle [latense.

DnextponuTtrueckas aucconuauus. CuibHble U ciadble 3aekTponuThl. Cpena BOAHBIX PAaCTBOPOB
BELIECTB: KUCNas, HelTpasbHasl, LeJI0qHasl.

OKHCINTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

DKCIEepUMEHTANbHbIE METOJbl M3YYEHHUS BELIECTB M WX MPEBpAINEHHWHA: JAEeMOHCTpauus TabiIun
«Ilepuonuueckass cucrema xumudeckux oiaeMmeHtoB JI. M. Menneneesay, wusydeHue Mopenen
KPUCTAJUTMYECKUX PELIETOK, HAONIONEHWE M ONMHCAHUE JAEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB
(pa3noxeHHe MepoOKCUa BOAOPOA B MPUCYTCTBUU KAaTAJIM3aTOPa, ONPEEIEHHE CPENIbl PACTBOPOB BEIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA, PEAKLIMH HOHHOTO OOMEHa), MPOBEACHHUE MPAKTUIECKON PadOThI
«BnusiHue pa3znuyuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUNY.

Pacuérnble 3amaun.

PacuéTel 0 ypaBHEHHUSM XMMHUUECKHUX PEaKLUl, B TOM YHCJIe TEPMOXUMHYECKHE PACUEThI, PACUEThI C
HCIOJIb30BAHHEM TOHATHS «MACCOBAasi 10JIsl BELECTBAY.

Heoprannueckasi xummsi

Hemeramnel. Ilonoxkenue HemetawoB B Ilepuonnueckoil cucreme xumuueckux snemMeHtoB [[. WM.
MenneneeBa M OCOOCHHOCTH CTpPOEHHs] aToMOB. PH3HUYECKHE CBOWCTBA HEMETAJUIOB. AJLIOTPOIUS
HEMETAJUIOB (Ha mpuMepe Kuciopona, cepbl, ochopa u yriepoaa).

XuUMHUYeCKrue CBONCTBA BaKHEHIINMX HEMETAJUIOB (TaJloOT€HOB, Cepbl, a3oTa, ¢ocdopa, yriepona u
KPEMHHUSI) i UX COCTUHEHUH (OKCHIOB, KHCIOPOACOAEPIKALINX KUCIIOT, BOJOPOIHBIX COCTUHEHHUH ).

IIpumenenne BaXHENIINX HEMETAJUIOB U UX COCTUHEHU.

Meramnbl. Ilomoxenue wmeramnoB B Ilepuognyeckoil cucremMe XuMu4deckux 3jemMeHtoB J[. U
Menpneneera. OCOOEHHOCTU CTPOEHHS 3JIEKTPOHHBIX 0000YeK aToMoB MeTajuioB. OOmme ¢usnueckue
cBoiicTBa MeTasioB. CIulaBbl METANIOB. DJIEKTPOXUMUYECKUN sl HANIPSDKEHUH METaJIOB.

XUMUYeCKHEe CBOHCTBA BAKHEHIIMX METAJUIOB (HATPHIA, KaJIWH, KaJbIWA, MATHUH, aJJFOMUHUMA, ITHHK,
XPOM, XKeJe30, Mellb) U UX COCTUHEHUH.

O6ume criocodObl monmy4yeHust MeTayuioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

OKcnepUMeHTalbHble METOAbl M3Y4U€HHUs] BELIeCTB W HUX MpeBpallleHuil: H3ydYeHHe KOJUIEKLMU
«Metaniasl U CILIaBBI», OOpPa3LOB HEMETAJUIOB, PELISHHE SKCIEePHMEHTANBHBIX 3al1ad, HaONIoAeHHe |
OMHCaHNE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (B3aUMOAEHCTBHE THUAPOKCHIAA AJTFOMHHHUS C
pacTBOpaMH KHCIIOT U LIEJIOYeH, Ka4eCTBEHHbIE PEAKIIUH HA KATHOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuérhr macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIIH
00BEMY OHOTO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, PAcYE€Thl MacChl (00BEMA, KONMYECTBA BELIECTBA)
MPOAYKTOB PEaKL1H, €CJIU OAHO U3 BELIEeCTB UMEET IPUMECH.

Xumus M JKU3Hb

Ponp xuMun B o0ecriedeHnn 3KOJOTHYECKOH, SHEPreTHYeCKOH M MUIIeBOH 0€30MacHOCTH, Pa3BUTHH
MenuuuHbL. [ToHATHE O HAYYHBIX METOAaX MO3HAHMSI BELECTB U XUMUYECKUX PeaKLUi.

[Ipencrasnenust 06 0OMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO MOJYYSHHsI BaKHEHUIITNX BEIIECTB.

UYenosek B MUpe BELIECTB U MaTEPHaAJIOB: BaXKHEHINE CTPOUTENbHbIE MaTepUabl, KOHCTPYKLIHOHHbIE
MaTepuaibl, KpaCKH, CTEKJIO, KepaMUKa, MaTepHuabl A 3JEKTPOHUKU, HAHOMAaTepuasbl, OpraHuuecKue U
MUHEpaJbHbIe YIOOpEHUsI.

XuUMHS M 370pOBbE€ YEJOBEKa: IpaBHJia MHCIIOJNb30BAHUS JIEKAPCTBEHHBIX IpPENapaToB, MpaBUiia
0e30MacHOro MCIOJIb30BAHMS MPETIapaToOB OBITOBOH XUMHH B TOBCEHEBHOMN JKU3HU.

MesxnpeaMeTHBbIE CBSI3H.

Peanmzanms MeXnpenqMeTHBIX CBsI3eH MpU M3y4deHUH oOliei u Heopranmyeckod xumuu B 11 kimacce
OCYIIECTBIIIETCST Yepe3 HCIOJb30BAaHUE KAaK OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TMOHATHH,
SIBJISIFOILUXCS] CUCTEMHBIMHU JIJIs1 OTAEJIbHBIX NPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHbIE MOHATHUS. HAY4YHBIH (akT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIN3, CUHTES,
KJIaccu(pUKaIUs, TEPHOANIHOCTb, HAOMOIEHUE, SKCIIEPUMEHT, MOICITMPOBAHNE, U3MEPEHHE, SIBIICHUE.

®dusuka: MaTepus, OSHEpPrus, Macca, AaToM, OJIEKTPOH, IPOTOH, HEWTPOH, MHOH, MU30TOIl,
PaTMOAKTUBHOCTb, MOJIEKYJIA, SHEPIEeTHYECKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUe BETMUNHBI U SAMHUIIBI UX U3MEPEHHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, 3KOcUCTeMa, Orocdepa, MaKpO- U MUKPOIJIEMEHTHI, BUTAMUHBI, 0OMEH
BELIECTB B OpraHU3Me.

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOJIBI, MOJE3HBIE HCKOMAEMBbIE, TOILIIHBO, PECYPCHI.

TexHomorust: xXumMudeckass MPOMBILIUIEHHOCTb, METAIIYPIrHs, MPOU3BOJICTBO CTPOUTEIbHBIX
MaTepHaJioB, CEJIbCKOXO3AHCTBEHHOE NPOU3BOACTBO, IHIIEBAsl MPOMBIIIJICHHOCTD, (apMaleBTHYECKAs
MIPOMBIIIJIEHHOCTb, IPOU3BOJACTBO KOCMETHYECKHX IpEenaparoB, MPOU3BOJACTBO KOHCTPYKLHOHHBIX
MaTepHasoB, 3JIEKTPOHHAsI IPOMBILIJIEHHOCTb, HAHOTEXHOJIOTHH.

IUTAHUPYEMBIE PE3YVIIBTATBI OCBOEHHA ITPOI'PAMMbBI 110 XHMHH HA BA30BOM
YPOBHE CPE/IHETI' O OFLIEI'O ObPA30BAHHA
JIMUHOCTHBIE PE3YJBbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOCHUS OOYYAOIIMMHUCS MPOTrPaMM
cpeanero obmero odpa3oBaHus (JIMUHOCTHBIM, METANPEIMETHBIM U IpeaMeTHbIM). HaydHo-MeTonn4eckoi
OCHOBOH Ut pa3pabOTKH TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHS IPOTPaMM CpenHero odmero odpa3oBaHus
SIBJISIETCS] CUCTEMHO-/1€ATEeIbHOCTHBIN MTOAX 0.

B cooTBeTcTBUU C CUCTEMHO-IEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE JMUYHOCTHBIX PE€3yJbTaTOB
OCBOGHMsI TMpenMera «XUMHsS» Ha YpPOBHE CpenHero olmero oOpa3oBaHUsl BBIAENEHBI CIEAYIOLINE
COCTaBJISIIOLIHE:

OCO3HaHWE OOYYArOIIUMUCS POCCHHCKOW TPaKIAHCKOW HWASHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CAMOOIIPEIEICHHUIO,

HAJINYHE MOTUBALNH K O0yUYEHHIO,

LIeJIEHATIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH Ha OCHOBE KIIOUEBBIX LIEHHOCTEH U
HUCTOPUYECKHX TPaaAULIUil 0a30BOH HaAyKU X UMUH,

TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOACTBOBATBHCS B CBOEH AEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH LIEJIOCTHOH CHCTEME XMMUYECKOTO OOpa3OBaHMS;

HAJIMYME TPABOCO3HAHUS HKOJIOTMYECKOH KyJNbTYpPbl U CIIOCOOHOCTH CTaBUTh LENH W CTPOHUTH
JKU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE pE3yJIbTaTHl OCBOCHUS MNpenMera «XHMHs» TOCTUTAIOTCS B €IUHCTBE y4ueOHOH u
BOCIIMTATEJIbHONW NEATENbHOCTH B COOTBETCTBUU C T'YMaHHUCTUYECKHUMH, COLIUOKYJBTYPHBIMH, OYyXOBHO-
HPaBCTBEHHBIMH [IEHHOCTSIMH H H€aJIaMH POCCUHCKOTO IPaXKAAHCKOTO OOIECTBa, MPUHITHIMH B OOIIECTBE
HOPMaMH U TIPaBHJIAMHU TIOBEIEHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIIO3HAHMS, CAMOPA3BHUTHUS H
HPaBCTBEHHOT'O CTAHOBJICHHSI IMUHOCTH O0YYArOLITIXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMera «XHUMHUS» OTPAKAT CHOPMHPOBAHHOCTH OIIbITA
MO3HABATENLHON M MPAKTUYECKOH AEATENbHOCTH OOYYArOIIUXCsl MO peaii3alliyl MPUHSATHIX B OOIIECTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIUTAHUS:

OCO3HaHMsI OOYHUAOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NMPaB M OOSI3aHHOCTEH, YBAXKEHUS K 3aKOHY U
IIPaBOIOPAIKY,

MPEICTaBJICHUsI O COLMAIbHBIX HOPMAax U MPaBUiiax MEXJINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,

TOTOBHOCTU K COBMECTHOH TBOPYECKOH AEATENBHOCTU NMPH CO3AAHUN yUEOHBIX MPOEKTOB, PELICHUU
yueOHBIX U MO3HABATEJbHBIX 3371a4, BBITOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB,

CHOCOOHOCTH TIOHUMAaTh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY M apryMEHTbl APYTHX MpPU
aHaJIN3€ Pa3IMYHBIX BUIOB yUeOHOH NesTeTbHOCTH;

2) N1aTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLLIEHHS K HCTOPUYECKOMY U HAy4YHOMY HAcCJI€UI0 OT€YECTBEHHON XUMUU;

YBa)XKEHUS] K TPOLIECCY TBOPYECTBA B OOJNIACTH TEOPUH M MPAKTHYECKOrO MPUMEHEHHs] XUMHH,
OCO3HAHMsI TOTO, YTO JOCTHXKEHUS HAyKH €CTb pe3yJIbTaT UIMTENbHbIX HAONIOACHUH, KPOMOTIMBBIX
SKCIEPUMEHTANIBHBIX TOUCKOB, TOCTOSIHHOI'O TPYAa YU€HbIX U IPAKTHKOB,

UHTEpeca U IO3HABATEIbHBIX MOTHBOB B MOJYYEHHMHM W TOCIEAYIOIIEM aHajin3e HH(popMamuu o
NEPENOBBIX TOCTH)KEHUSX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHUsI, STUYECKOTrO MTOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYAaLMM, CBSI3aHHBIE C XHUMHYECKUMH SIBJICHUSIMH, WM TPUHUMATH
OCO3HaHHbIE pellIeHUs], OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



rOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE U MOCTYIKU CBOMX TOBapHILel C MO3ULUN HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE MOCJIEeACTBUI 3TUX MOCTYIIKOB;

4) ¢popmupoBaHuUs KYJbTYPbI 310POBbSI:

MOHWMAaHUS I[IEHHOCTEH 370poBOro u Oe3omacHoro odpasa >KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3NYECKOMY H IICUXHYECKOMY 37JOPOBBIO;

coOmoaenust mpaBui Oe30macHOro odpaineHusi ¢ BelleCTBaMHU B OBITY, MOBCEAHEBHOW JKU3HU U B
TPYZIOBOH AESATENBHOCTH,

NOHUMAHMS LEHHOCTH MpPaBWJ HHAWUBHIYAJBbHOTO W KOJUIGKTUBHOTO O€30MacHOro MOBEICHHS B
CUTyaLUAX, YTPOKAKOLIUX 310POBbIO U XKU3HU JIIOJEH;

OCO3HAHMS TOCJIEACTBHIA M HENPHTHS BPEAHBIX NMPUBBIYEK (YNOTPEOICHUsT aKOTroJisi, HAPKOTHKOB,
KypeHHs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHOH KOMIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENBCKOW AEATENBHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPYECKOHN U IPYTUX BUJAX NEATEIBHOCTH,

YCTAaHOBKH Ha aKTHBHOE y4acTHE B PELICHUU MPAKTUYECKHUX 3a/1a4 COLMAIbHON HANpaBJIEHHOCTH (B
paMKax CBOETO KJIacca, LUIKOJIbI),

UHTEpeCa K NPAKTUYECKOMY H3YUEHHIO NPO(eccHil pa3juyHOro poja, B TOM 4YHCIE Ha OCHOBE
MPUMEHEHUs TPEIMETHBIX 3HAHUHN M0 XUMUH;

yBaXX€HUsI K TPYAyY, JIOASAM TPyJa U pe3yjbTaTaM TPYyAOBOH AeATEIbHOCTH,;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUAYAJIBHOW TPAGKTOpPHU OOpa3oBaHMs, Oymyuiei
npodeccun W peaju3alid COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CroCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPeOHOCTEH 001ecTBa,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH Le1ecO00Pa3HOro OTHOIIEHHSI K MPHUPOJE, KaK NCTOUYHUKY CYIIECTBOBAHUS JKM3HHU HA
3emue;

MOHUMAHHS TJIO0ATBHOTO XapakTepa 3KOJOrHYECKHX MPoOJeM, BIUSHUS SKOHOMUYECKHX IPOLIECCOB
Ha COCTOSIHHE MPUPOJHON U COLMAIBHON CPEIbL,

OCO3HAHMsSI HEOOXOIMMOCTH HCIOJNB30BAaHHUA AOCTIDKEHHUH XHMUH [UIsI  PEIIeHHs BOIPOCOB
PaLMOHATIBHOIO MPUPOIONOIb30BaAHUS;

AKTUBHOIO HEMPUATUS NEHUCTBUM, NPUHOCAIUX BpEN OKPYXKAOLIEH NPUPOJHON Cpene, yMeHus
NPOTHO3UPOBATh HEONArONPHUATHBIE SKOJOTMYECKHE TIIOCIEACTBUS MPEANPUHIMAEMBIX JEHCTBUH |
MpenoTBpaLlaTh UX;

HaJIMYUs Pa3BUTOrO SKOJOTHYECKOrO MBIIIJIEHMS], SKOJIOTMUECKON KyJbTYpbl, OMNbITa IEATEIbHOCTH
SKOJIOTHYECKON HaNpaBJIeHHOCTH, YMEHUs PYKOBOJCTBOBATbCSI MU B [TO3HABATENbHON, KOMMYHUKATUBHOM
U COIMAJIbHON MPAaKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO MPOTHUBOCTOSITh UACOJIOTHH XeMohoduw,

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(pOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U
OOIIeCTBEHHON MPaKTHKY,

NOHMMAaHMs Crenn(PUKN XMMUH KaK HAayKH, OCO3HaHHUs €€ poyid B (POPMHPOBAHUU PALIIOHAIBEHOTO
HAYYHOTO MBIIJICHUS, CO3JaHUH LEJOCTHOTO MPEICTAaBIEHUs 00 OKpPYyKarolleM MHpPE KaKk O €IMHCTBE
NPUPOABl U YEJIOBEKAa, B IO3HAHWHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHHH NpoOJieM COXpaHEHUs
MIPUPOHOTO PABHOBECHS,

yOexIEHHOCTH B  O0COOOH 3HAUYMMOCTH XUMHHM JUJII  COBPEMEHHOW IMBIJIM3ALMH. B €&
I'YMaHUCTUYECKON HAMPABJICHHOCTH W BAKHOW POJIM B CO3IAHUHM HOBOW 0a3bl MaTepPHAIbHOW KYyJBTYPBI,
pemeHny TI00aNbHBIX MPOOJIeM YCTOWYMBOIO PAa3BHTHS UEJIOBEYECTBA — CHIPbEBOW, SHEPreTHUYECKOH,
MUIIEBOH U HKOJIOTUYECKON OE30MacHOCTH, B PAa3BUTHH MEIHUIMHBL, OOECIIEYEHUH YCIOBHH YCIEIIHOTO
TPYZAa U 5KOJOTHYeCKH KOM(POPTHOH JKU3HU KaXKIOTO UjieHa O0IIecTBa,;

€CTECTBEHHO-HAy4YHONH IPaMOTHOCTH: MOHUMAHHs CYLIHOCTH METOJOB IO3HAHUS, UCIIOJNB3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BAaTh IMOJydaeMble 3HAHUS [JIsl aHaiu3a U OOBSCHEHMs
SBJICHHH OKPY)KAIOLIero MHUpa W TPOHCXOIAIINX B HEM H3MEHEHUH, YMEHHMs nAejarb OOOCHOBAaHHBIC
3aKJIFOYEHHs] Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS NAHHBIX C LIEJNbI0 TONYyYEHHs] TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS [UIA pelleHus mpobiemM B
peasbHbIX KU3HEHHBIX CUTYaLUsX;



UHTEpeca K MO3HAHUIO U UCCIIEAOBATENIbCKON eI TEIbHOCTH,

TOTOBHOCTU HM CIOCOOHOCTH K HEMpPEPBIBHOMY OOpa30BaHUIO U CaMOOOPAa30BAHUIO, K AKTHBHOMY
MOJTyYSHHIO HOBBIX 3HAHHI MO0 XUMHHU B COOTBETCTBHHU C KM3HEHHBIMU TTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TPy/la B Pa3JIMUHBIX cepax mpoPecCHOHATBHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOro mpeamMera «XUMHs» Ha YPOBHE CpeaHero o0Iero
00pa3oBaHUs BKJIIFOYAIOT:

3HaYMMble A (OPMHUpPOBaHHS ~ MHUPOBO33pEHHs  OOYYAIOIIMXCA  MEKIHCLUIIHHAPHBIE
(MexxmpenMeTHble) OOIIEHAyYHbIE TMOHSTHS, OTPAKAIOLINE LEJOCTHOCTh HAYYHOH KapTHHBI MHpa H
crenu(uKy METOJOB MO3HAHMs, UCMOJb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, SHEPrHs,
SIBJICHHE, TMPOLECC, CHCTeMa, Hay4yHbIl (PAKT, MPUHLMI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIeIOBaHNE, HAOMOIEHIE, U3MEPEHHE, SKCIIEPUMEHT U IpyTrue),

yHUBEpCaNbHble y4eOHble [eiicTBUsl (MO3HABaTeNbHbIE, KOMMYHUKATHBHbBIC, PEryJISTHBHBIC),
obecnieunBarone (popMupoBaHue (QYHKIHOHAJIBHOW TIPAMOTHOCTH W COLMAIBHOH  KOMIIETEHIIMH
o0yHaromuxcs,

CHOCOOHOCTh OOYHAIOLTNXCSl MCIIONIB30BATh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKHUE
3HAHHS U YHHBEPCaAIbHbIE yueOHbIe NEeHCTBUS B MO3HABATEIbHOM U COLIMANBbHON MPAKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAKAlOT  OBJIAJCHHE  YHUBEPCAIbHBIMU  y4eOHBIMH
MO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMU M PEryJISTUBHBIMHU [EHCTBUSIMHU.

OBJjiaieHHe YHHBEPCAJIBHBIMH Y4e0HBIMH MO3HABATEIbHBIMH 1€HCTBHIMM:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHS:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYAJIN3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;,

OIpeessiTh LENH OeSITeIbHOCTH, 3ahaBasi MapaMeTpbl U KPUTEPHUHM HX JOCTHIKEHUs, COOTHOCHTD
Pe3yJIbTaThl AEATENBHOCTH C ITOCTABJICHHBIMH LIEJISIMH,

UCIMOJIB30BATh MPH OCBOCHUHM 3HAHWN MPHUEMBI JIOTHUECKOrO MBILUICHHS — BBIIENSATh XapaKTepHbIE
NPU3HAKK TOHSATHH M YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJB30BATH COOTBETCTBYIOIIUE MOHSATHS MAJIS
OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUL,

BBIOMPATb OCHOBAHMS U KPUTEPUH IS KIACCH(DUKALIMU BEIIECTB M XMMHUYECKUX PEaKIIHi,

yCTaHABJIMBATH MPHUYNHHO-CJICICTBEHHBIE CBSI3H MEXKAY M3y4aeMbIMHU SIBJICHHSIMH,

CTPOUTH JIOTHYECKHE pacCykaeHus (MHIYKTUBHbIC, NOEIYKTUBHBIC, [0 AaHAJOIWH), BbISABISITD
3aKOHOMEPHOCTH U MTPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYJTHUPOBATH BBIBOABI M 3aKIIOYCHUS,

NPUMEHSITh B MPOLIECCE MMO3HAHHSI, MCIOJIb3yeMble B XMMUH CHMBOJIMUECKHE (3HAKOBbIE) MOMAEIIH,
npeoOpa3oBbIBATE MOJENbHBIE MPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJ) 3JIEMEHTa, XUMHYECKas
dopmynia, ypaBHEHHE XMMHUYECKOH PEeakLUH — MPU PELIeHHH Y4eOHBbIX MO3HABATENbHBIX M MPAKTUYECKUX
3a71a4, MPUMEHSITb HAa3BaHHbIE MOJEJbHbIE MPEACTABICHHs MJI1 BBIIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIUA.

2) 0a30BbIe HCCJIE0BATENbCKHE IeHCTBHUS:

BJIaZI€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHMUS BELIECTB U XUMHUYECKUX PEaAKLIUI;

dbopMyIHpOBaTh LENH W 3a7a4d HUCCIICHOBAHUS, WCIOJIb30BATH IOCTABJIEHHBIE U CAMOCTOSITENIHO
copMyIHpOBaHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMS U OCHOBBI 1151 (POPMUPOBAHUS TUIIOTE3bI
0 MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMbIX CY KICHUH,

BJIaZI€Th HABBIKAMH CAMOCTOSITEJIbHOTO MIAHUPOBAHKS U MPOBEACHHS YYCHUYECKUX HKCIEPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHsI HaONOAaTh 3a XOAOM IIPOLECCa, CaMOCTOSATENIBHO IPOTHO3MPOBATH €ro
pesyibrat, (opmymupoBaTh 0000LIEHHS W  BBIBOAbI OTHOCHTEIBHO OCTOBEPHOCTH pPE3yJIbTaTOB
UCCIIEIOBAHMS, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOZIETAHHON padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOH HCCIeNOBATeNbCKON M MPOEKTHOH [EesTeIbHOCTH, MPOSBIATDH
CMOCOOHOCT M TOTOBHOCTh K CAMOCTOSTENIbHOMY IOMCKY METOJOB peIleHHs MPaKTHYECKHX 3a/aad,
MPUMEHEHHIO PA3JIMYHbIX METOJ0B MO3HAHUSI.

3) padora ¢ nundopmauueii:

OPHEHTHPOBATbCS B PAa3JIMYHBIX HCTOYHHMKAX HHGOpMALMHK (HAYYHO-TIOMYJISIPHAS JIUTepaTypa
XHUMHYECKOTO COMEpKaHUs, CIpaBOYHbIC MOCOOMs, pecypchl UHTepHeTa), aHAIU3UPOBATH HH(POPMALHIO
pasMUuUHBIX BHAOB H  (OPM MpeACTaBieHHs, KPUTUYECKH OLIEHHBAaTh €€ JIOCTOBEPHOCTb W
HEMPOTHBOPEYHNBOCTH,



(bopMyIHPOBATh 3aNPOCHl U MPHUMEHSTh PA3IMYHBbIE METOABI MPU MOUCKE U 0TOOpe MH(pOpMALWH,
HEOOXOIMMOM ISl BBITTOJTHEHUST YUeOHBIX 3a/1a4 ONPEAEIEHHOTO TUTIA,

npuoOpeTaTh OMBIT UCHONIB30BAHUS MH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH M Pa3IMYHBIX
TIOUCKOBBIX CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAaNbHYIO (popMmy mpencraBieHus nHGopMaun (Cxemsl, rpadukw,
ArarpaMMbl, TAOJIULbL, PUCYHKH U IpyTHE),

UCIIONB30BATh HAYYHBIM $I3bIK B KA4eCTBE CPEACTBa NpU padoTe ¢ XUMHUYECKOW HH(OpMAIHEH:
NPUMEHITh MEXNpenMeTHble (pu3mueckne M MaTeMaTHYeCKHWe) 3HAKM U CHUMBOJBL,  (POPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYPY,

UCTIOJIB30BATh M MPe0oOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATJIITHOCTH.

OBianeHne yHUBepCAIBHBIMH KOMMYHUKATHBHBIMH J1€HCTBHSAMH:

3amaBaTh BOMPOCHl MO CyLIeCTBY OOCYKOaeMoil TeMbl B XOA€ [Ualiora W/HIN TUCKYCCHH,
BBICKa3bIBaTh HIEH, (POPMYyJIHUPOBaTH CBOM NPEMAJIOKEHHS] OTHOCHUTEIBHO BBIMOJIHEHUS MPENIOKEHHOM
3am1a4y;

BBICTYNIaTh C TPE3CHTalMeHd pe3yJbTaTOB  IO3HABATENbHOH  NEITENBbHOCTH,  IOJyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJIHEHUH XHMHYECKOTO 3KCIIEPHMEHTA,
NPaKTUYECKOH padoThI 10 UCCIENOBAHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, PEATU3aLUN YIeOHOrO MPOeKTa U
(dbopMyIHpPOBaTh BBIBOIBI MO pPe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3UIHN B
xoJe 00CyKaeHusl 1 0OMEeHa MHEHUSIMU.

OBianeHne yHHBEPCAIBHBIMH PeryJsiTHBHBIMH JeHCTBHSMH:

CaMOCTOSITEJIHO TUIAHUPOBATH U OCYIIECTBJISITh CBOKO IMO3HABATEIBHYIO AESITEIBHOCTD, OMpenesss e
LeJU W 3a7a4d, KOHTPOJIUPOBATh U 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MPEAIaraeMblil alrOPUTM
NEeWCTBUH TPU BBINOJIHEHUH Y4€OHBIX M HCCIENOBATENbCKUX 3a1ad, BbIOMpaTh Hambonee 3(pQekTHBHBIN
CHOCO0 MX PEHICHUs C yUETOM TOJTYUYEHUS] HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKHX PEAKLIUX;

OCYIIECTBIISATE CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIH3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KJTACC

IIpenmMeTHbIe pe3yabTaThl OCBOSHHS Kypca «OpraHuyuecKast XUMHUsD) OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEACTABICHUI O XUMHYECKONH COCTABIISIONIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa, POJIU XUMUH B MIO3HAHHUH SIBJICHUH NIPUPOABL, B HOPMHUPOBAHUH MBILUICHUS U KYJIBTYPbI IMYHOCTH, €€
(YHKIMOHANBPHOH TI'PAMOTHOCTH, HEOOXONMMOW HJIsl PELIeHHs NPAKTUYECKUX 3a7Jad MU SKOJIOTUYECKH
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPene;

BJIAJCHHE CHCTEMOW XMMHUYECKHX 3HAHWUH, KOTOpas BKJIOYAET. OCHOBOIMOJAraloINe IOHITHS
(XUMHUYECKUH  B3JIEMEHT,  aToM, DOJIEKTPOHHas  O0OJOYKa  aToMa,  MOJIEKYJia,  BaJIEHTHOCTb,
3JNEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasl CBsI3b, CTPYKTypHast (opmyna (pa3BEpHyTass U COKpallEHHast),
MOJIb, MOJSIpHAsl Macca, MOJSPHBIH OOBEM, YriepomHbIl cKeleT, (PYHKUMOHANbHAS TpPyMIa, pPaaukal,
U30MEpHsl, M30MEpPbI, TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOIOPOIbI, KHUCIOPOI M a30TCOAEpIKAIIUe
COEAMHEHUS,, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS), TEOPUU H
3aKOHBI (TEOpHUS CTPOSHMsI OpraHndecknx BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3bIK XUMHH;, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIlHe B OCHOBE
MOHUMAHHMS MPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOrMYECKHE CBEACHUS O CBONWCTRAX,
COCTaBe, MOJNyYeHHH M OEe30MacHOM HCIOJIb30BAHUHM BAKHEHINUX OPraHUYECKHX BEINECTB B OBbITY H
NPAKTUYECKOH EATENIbHOCTH YeJIOBEKa;

c(pOPMHPOBAHHOCTh YMEHHUI BBISBIATH XapPaKTEPHbIE TPHU3HAKU TOHITHH, YCTAHABJIMBATH UX
B3aUMOCB$I3b, HCIIOJIB30BATh COOTBETCTBYIOLIIME MTOHATHUS IIPU OMUCAHUN COCTaBa, CTPOCHUS U MPEBPAILEHHI
OPraHUYE€CKHUX COCIUHECHUN,

c(OPMHPOBAHHOCTh ~ YMEHHI  HCHOJB30BATh XUMHUYECKYE0 CHMBOJIUKY JUISI  COCTaBJICHHMS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIméHHOW) (OpMysn OpraHMYecKHX BELIECTB H
YPaBHEHUH XWUMHUYECKHUX pEAKLUWH, W3rOTaBIMBATH MOJAEIH MOJEKYJI OpPraHHYeCKHUX BEIIECTB IS
WLTFOCTPAIMH UX XUMUYECKOTO M MTPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OpMHPOBAHHOCTh YMEHHUH YCTaHABIHMBATH MPHHAIJIE)KHOCTb W3YUYEHHBIX OPraHMYECKHX BEIIECTB
[0 WX COCTaBy U CTPOCHHIO K ONPEAENEHHOMY KJIACCY/TPyINIe COeAMHEHHUH (YrieBOAOPOABI, KUCIOPOA H
a30TCoNepIKaIlie COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COENMHEHUs), JaBaTb MM HA3BaHUS II0
cucremMarndeckoii HoMmeHknarype (IUPAC), a Taxke NPHBOAWTH TPUBUAIBHBIE HA3BAHUS OTHENbHBIX



OPTaHUYECKUX BEIIECTB (3TUJICH, NMPOMIIEH, alleTUIICH, STHICHIJIUKOJb, IULEPUH, (GeHON, popMaIbIeru,
aleTajbIeru, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTA, OJISMHOBAs KHCJIOTA, CTEAPUHOBAs KHCJIOTA,
TIF0KO3a, PPYKTO3a, Kpaxmall, HeJlIFJI03a, TIUIUH),

c(pOPMHPOBAHHOCTh YMEHUSI ONPEAEISITh BHIbI XUMHUYECKOH CBS3H B OPTaHUYECKHX COCTMHEHHSIX
(onuHApHBIE U KPATHBIE),

c(pOPMHPOBAHHOCTb YMEHUS IPUMEHSTD MOJIOKEHHSI TEOPUU CTPOSHHS] OPraHMYECKUX BemecTB A. M.
ByTneposa st 0ObsCHEHHS 3aBUCIMOCTH CBOHCTB BEIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS
MacChl BELIECTB;

c(pOPMHPOBAHHOCTb yYMEHHUH XapakTepU30BaTb COCTAB, CTPOCHHE, (PU3NYECKHEe U XHMHUYECKHE
CBOWCTBA THUIMYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEINECTB (METaH, STaH, STHJIEH,
NponwieH, aueTwieH, OyraaweH-1,3, merunOyraamneH-1,3, O€H30J, METAHOJ, 3TaHOJ, STHJICHTJIUKOID,
IIUIEepUH, (EeHOou, aleranbIern], MypaBbUHAs U YKCYCHAas KUCJIOTBI, TJIFOKO3a, Kpaxmall, LeJUII0JIo3a,
AMHHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXIY HHUMH YPaBHEHUSIMH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIUHA C UCIONb30BAHIUEM CTPYKTYPHBIX (POPMYT;

c(OPMHPOBAHHOCTb yMEHHUSI XapaKTepU30BATb HWCTOYHHUKH YTIJIIEBOAOPOAHOTO ChIpbi (HE(TH,
NPUPOIHBIN ra3, yroJyb), CnocoObl X MepepadoTKH U MPAKTUIECKOE TPUMEHEHHE MTPOAYKTOB MePepadoTKH;

c(pOPMHPOBAHHOCTb YMEHHI MPOBOANTD BBIUMCIICHHUS 110 XUMHUYECKUM YPaBHEHUSIM (Macchl, 00bEMa,
KOJINYECTBA HMCXOIHOTO BELIECTBA MJIM NMPOAYKTA PEAKLHH IO H3BECTHBIM Macce, OObEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIN MPOIYKTOB PEAKLIUN);

c(pOPMHPOBAHHOCTb YMEHHI BJIaJeTh CHCTEMON 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHW,
UCTIONB3YEMBIX B XMMUH TNPU HU3YYEHUH BEINECTB M XUMUYECKHUX SIBJICHUI (HaOMoneHue, M3MeEpeHHe,
SKCIIEPUMEHT, MOAEIUPOBAHNE), UCIIONIb30BATh CUCTEMHBIC XUMHUYECKNE 3HAHUS U IPUHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYaLUsX, CBA3aHHBIX C BEIECTBAMH U UX IIPUMEHEHHUEM,

c(OPMUPOBAHHOCTh YMEHUH COONIONATh TpaBHia TOJB30BAHUS XUMUYECKOW TIOCYyIOH W
nabopaToOpHbIM O0OpyIOBaHMEM, a TakXKe TMpaBmia OOpalleHws C BeUIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMH T10 BBITTOITHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB,;

c(pOPMHPOBAHHOCTh YMEHHH TUIAHHPOBATH M BBIITOJHATH XUMUYECKHHA SKCIIEPUMEHT (TIPpEBpaILEHHSI
OPTaHUYECKHUX BEINECTB NPHU HArPEBaHUH, MOJyUYEHHE STWJIEHA M H3YYEHHE €ro CBOWCTB, KaUeCTBEHHBIC
peakuuy OPraHMYEeCKHX BELIECTB, JEHAaTypalus OeNKOB MPH HArPEBAHUH, LIBETHHIC PEAKIHH OEJKOB) B
COOTBETCTBUHM C TNPaBHJIAMH TEXHUKH O€30MacHOCTH MpH OOpaIleHUH ¢ BEINeCTBAMH U JIAOOPaTOPHBIM
00OpyIOBaHUEM, MPENCTABISATh PE3YJIBTAThI XMMHUYECKOTO HKCIEPUMEHTa B (OpMe 3amucH ypaBHEHHI
COOTBETCTBYIOLINX peakuuil 1 (POPMYJIHPOBATH BBIBOABI HA OCHOBE STHX PE3YJIbTATOB;

c(pOpMHPOBAHHOCTb YMEHUH KPUTUYECKH aHATM3HPOBATH XMMHUYECKYIO HH(POPMAIIUIO, TIOIYIaEMYIO
U3 Pa3HBIX HCTOUYHUKOB (CPEACTBa MacCOBOM MHpopMauuu, UHTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHHI COOJIOAATh TPABHIA HKOJOTHYECKH IeJeCOOOpa3sHOrO TMOBEACHUS B
OBITY U TPYZOBOH AEATENBHOCTH B LIEJSIX COXPAHEHHsI CBOETO 30POBbS U OKPY KAIOIIEH PUPOAHON Cpenpl,
OCO3HaBaTh OINACHOCTb BO3NEHCTBHS HA JKUBBIE OPTaHWU3MbI OIPENEIEHHBIX OPTaHHYECKHUX BEINECTB,
noHnMasi cMmbica nokasarens IT/IK, mosicHATh Ha npuMepax crocoObl YMEHBIICHUS W MPEJOTBPAILEHHS UX
BPEIHOIO BO3/ICHCTBHSI HA OPTaHU3M UYEJIOBEKA,

il 0Oy4aroIMXCsl ¢ OrpPaHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBbS. YMEHHE NMPUMEHSTh 3HAHHs 00
OCHOBHBIX JOCTYITHBIX METOaxX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHU,

IUTSL CJIETIBIX M caboBUAALINX OOyHarOINUXCs: YMEHHE HCIOJIb30BATh Pelbe(pHO-TOUCUHYIO CHCTEMY
obo3zHauenwnii JI. bpaiins mist 3armucu XUMHYeCKUX (hOpPMYyIL.

11 KJJACC

[IpenmMeTHbIe pe3yabTaThl OCBOSHHS Kypca «O01mas 1 HeOpraHu4ecKast XMMHUS» OTPAKAIOT:

c(hOPMUPOBAHHOCTH MPENCTABICHUI: 0 XUMUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOH KapTHUHBI
MHpa, POJIU XUMUH B MIO3HAHHUH SIBJICHUH IPUPOABL, B HOPMHUPOBAHUH MBIIUICHUS U KYJIBTYPbI IMYHOCTH, €&
(YHKIMOHAIBPHOH TI'PaMOTHOCTH, HEOOXOIMMOW IJIsl PELIeHHs NPAKTUYECKUX 3a7Jad M SKOJIOTUYECKH
00OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 30POBBIO U MMPUPOIHON CPEne;

BJIAICHHE CHCTEMOW XHMMHYECKMX 3HAHWUH, KOTOpas BKJIOYAET. OCHOBOIMOJAraloIUe IOHITUS
(XUMHYECKUI 3JIEMEHT, aTOM, HU30TOI, S§-, p-, d- 3JIEKTPOHHBIE OPOUTANIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIpHBIH 00BEM, BAJEHTHOCTb, BJEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHs, XUMUYECKas CBS3b
(KOBaJIeHTHAs, WOHHAs, METAJJIMYECKAs, BOMOPOMHAsS), KPHUCTAUTUYECKAs PEIIETKA, THUIBl XUMHYECKHX
peakuuii, pacTBOp, OJIEKTPOIUTHL, HEIIEKTPOJIUTHI, JJICKTPOJUTUYECKAs TUCCOLUAINS, OKHUCIUTEND,



BOCCTAHOBUTEJIb, CKOPOCTb XUMHUECKOH PEeaKIHH, XUMHYECKOE PABHOBECHE), TEOPHU U 3aKOHBI (TEOPHS
3JIEKTPOJIMTHUECKON AUCCOLMALNK, nepuoandeckuii 3axkoH J. M. MeHneneeBa, 3aKOH COXpPaHEHHs] MacChl
BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAINEHUS SHEPrHH MPU XUMHUYECKUX PEAKLHUSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PEHYECKUE 3HAHUS, JIeXKAIEe B OCHOBE TOHMMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKUX SIBJICHUH, (hAaKTOJNIOTHUECKHE CBEIEHHUs] O CBOMCTBAX, COCTaBe, MOJYYEHHU H
0e30MacHOM HCIIOJIb30BAHIH BAKHEHUIITHX HEOPTaHMUYECKUX BELIECTB B OBITY U MPAKTHUECKOH eI TEIbHOCTH
YeJ0BeKa,;

c(OPMUPOBAHHOCTh YMEHUN BBISBJISITH XapaKTepHble TMPU3HAKH TMOHSTHH, YCTaHABIIMBATH WX
B3aMMOCBSI3b, HCIOJBb30BATh COOTBETCTBYIOIINE MOHSATHS MPU OMHCAHUM HEOPTAHUYECKUX BEIEeCTB U UX
MIpPEeBPAaLLEeHHUI,

c(pOPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUECKYI0 CHUMBOJIMKY IUII COCTaBJIeHUs (hopmyin
BEIIECTB U YPABHEHUN XUMUYECKUX peakiui, cucreMarndeckyro HoMeHkIatypy (IUPAC) u TpuBHaibHbIE
HA3BaHUS OTAEJbHBIX HEOPTAHUYECKUX BEINeCTB (YrapHbIi ra3, yriaeKuCbli ra3, aMMUAK, TallléHasl U3BECTh,
HeraléHasi i3BeCTh, MUThEBasi CONA, TUPUT U IPYTHUE);

c(pOpPMHPOBAHHOCTb YMEHHUH ONPEAEIISITh BAJIEHTHOCTD U CTENIEHb OKUCJICHUS] XUMHUECKUX 3JIEMEHTOB
B COEAMHEHHUSX PAa3JIMYHOIO COCTABA, BUJI XUMHUECKOW CBs3M (KOBAJIEHTHAs, MOHHAS, METAJUITMYECKas,
BOJIOPOJHAs)) B COCOMHEHHUSX, THI KPUCTAJUINYECKOH pEIIETKH KOHKPETHOrO BEIecTBa (aTOMHAs,
MOJIEKYJISIpHAsi, WOHHAs, METAJUIMYECKas), XapakTep CpeAbl B BOAHBIX pACTBOPAX HEOPTaHUYECKHX
COETUHEHUI,

c(OPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAMJICKHOCTh HEOPTAHUYECKUX BEIIECTB MO UX
COCTaBY K ONPEAENEHHOMY KJIACCy/TPYIIe COeNUHEHHH (IPOCTBIE BEIIECTBA — METAJUIbl M HEMETaJUIbI,
OKCHJIbI, OCHOBaHUS, KUCJIOThI, aM(pOTEpHBIE THAPOKCHIbI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHI pPacKpbIBaTh CMBICH mnepuoaudeckoro 3akoHa JI. M. Menneneesa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, OOBCHUTENBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh yMEHUH XapaKTepHU30BaTh SJIEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKHX
sneMeHTOB 1-4 mnepuonos Ilepuomnueckoil cucteMbl xumudeckux sjemeHToB [ WM. Menneneesa,
UCTIONIB3YSl TIOHATHSA «S-, P-, d-3JIEKTPOHHBIE OpPOUTANNY, «IHEPTeTUYECKHE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XUMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUH MO MepuojaM U IPymrnam
Ilepuoandeckoit cucremel xuMuueckux 351emMeHToB [[. 1. Menneneesa,

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOMIME XUMHYECKHE CBOWCTBA
HEOPraHUYEeCKHX BEIEeCTB Pa3JIMYHBIX KJIACCOB, OATBEPKAATh CYIIECTBOBAHNE M'€HETUUYECKON CBA3U MEXKAY
HEOPTaHUYECKUMH BEIIECTBAMHU C TIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XHUMIYECKIX PEaKIIHii,

c(OPMUPOBAHHOCTh YMEHHSI KJIACCU(PUIMPOBATh XUMUYECKHE PEAKIHH IO PAa3JIMYHBIM MPU3HAKAM
(4ucny ¥ COCTaBy pPearnpyroLINX BEIIECTB, TEIUIOBOMY 3P PEKTy peakny, H3MEHEHUIO CTETIEHEH OKUCICHHS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTaJIu3aTopa),

c(OPMUPOBAHHOCTh YMEHUH COCTABJISITh YPABHEHHUS pEaKUUN pPAa3IUYHBIX TUIIOB, TOJHBIE W
COKpAIIEHHbIE YPABHEHHSI PEaKIMii HOHHOTO OOMEHA, YIUTBIBASI YCIOBHSI, TIPH KOTOPBIX 3TH PEAKIUU UAYT
710 KOHLI,

c(OPMUPOBAHHOCTh YMEHUI MPOBOAUTH PEAKLHH, MOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MyTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHUUYECKHX BELIECTB;

c(pOPMHPOBAHHOCTb YMEHHH PACKPBIBATh CYIIHOCTb OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI
MOCPEICTBOM COCTABJIEHHSI SJIEKTPOHHOTO OaslaHCa 3THX PeaKLui;

c(OPMUPOBAHHOCTh YMEHHI OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHUECKON PEaKIUH OT Pa3TUYHbIX
(akTOpPOB; XapakTep CMEINEHHUS XHMHYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHErO BO3ICHCTBHS
(mpunaumn Jle [larense);

c(OPMHPOBAHHOCTh YMEHHI XapakTepHU30BaTh XHUMHYECKHE TIPOLECCHI, JIEKAIlUe B OCHOBE
NPOMBIIIJICHHOTO TOJyYeHHsI CEPHOM KHCIIOThI, aMMHAKa, a Takke CPOPMHPOBAHHOCTD MPEACTABICHUH 00
OOIIMX HAYYHBIX MPUHIIUTAX U YKOJIOTUIECKUX MPOOIeMax XUMMUYECKOTO MPOU3BOICTRA,

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCIICHUS C UCTIOJIB30BAHUEM TMOHSTHS «MAcCOBas TOJIsS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIECHUH ra30B MPU XUMHYECKHX PEAKIUSX, MACChl BEIECTBA MU
00BEéMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OIHOTO W3 YYaCTBYIOIIHMX B
peakuuy BELIeCTB, TEIUIOBOrO 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MPEBPALICHNS U COXPAHEHHSI SHEPTHH,



c(OPMUPOBAHHOCTh YMEHUH COONIONATh TpPaBUjia TOJH30BAHUS XUMUYECKOW TIOCYIONW W
nabopaTOpHbIM O0OpyIOBaHMEM, a TakKXKe TMpaBmia OOpalleHus C BelIeCTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(pOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMIOJHATh XMMHUYECKHHA 3KCIIEPUMEHT (passiosKeHHE
NEPOKCHIA BOAOPOAA B NMPUCYTCTBUH KATAJIN3aTOPA, ONPENEICHHE CPebl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHHBEPCAJIBHOIO WHANKATOPA, BIMUSHUE PA3IMUHBIX (PAaKTOPOB HA CKOPOCTb XUMHUECKON PEAKIIMH, PEAKLIUU
HMOHHOTO OOMEHAa, KaueCTBEHHbIC PEaKIIMU Ha CyJb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS,
pelLIeHne 3KCIePUMEHTAIBHBIX 3a/1a4 10 TeMaM «Metauie» 1 «HemeTamiby) B COOTBETCTBUH C MPABIIIAMHU
TEXHUKH 0€30MacHOCTH MPH OOpAaILIEHUN ¢ BEIIECTBAMH M JaOOpaTOPHBIM O0OPYIAOBAaHUEM, MPEIACTABISATH
pe3yJbTaThl XUMHUYECKOTO 3KCIEPHUMEHTa B (pOopMe 3amucH ypaBHEHHH COOTBETCTBYIOLIMX PEAKLHH |
(bopMyIHPOBATH BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB,;

c(pOPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3MPOBATH XUMHUYECKYI0 MH(OPMALHIO, TOTyYaeMyrO
U3 Pa3HBIX HCTOYHUKOB (CPEACTBa MACCOBOM KOMMYHUKaMH, MIHTepHET U OpyTHX);

c(OPMUPOBAHHOCTh YMEHHI COOJIOAATh TPABHIA HKOJOTHYECKH IMeJeCOOOpa3sHOrO TMOBEACHUS B
OBITY U TPYJOBOH AEATENBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBBSI M OKPYIKarOIIeH MPUPOIHON Cpenbl,
OCO3HaBaTh OMACHOCTb BO3ACHCTBUS HA JKUBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIIECTB, IMOHMMAs CMBICT
nokazarenst [I/IK, mosicHATh Ha mpuMepax crnocoObl YMEHBIICHHS M MPEIOTBPALICHHUS WX BPEIHOTO
BO3/ICHICTBHSI HA OPTaHU3M UEJIOBEKa,

il 0Oy4aroIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS. YMEHHE MPHUMEHSATH 3HAHHA 00
OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHU,

IUTSL CJIETIBIX M cabOBUAALINX OOyHarOIINUXCs: YMEHHE HCIOJIb30BATh PElbe(PHO-TOUCUHYIO CHCTEMY
obo3zHauenwnii JI. bpaiins mist 3armucu XUMHYeCKUX (hOopMYy.I.
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