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NOSCHUTEJIBHASA 3AITMCKA

[Iporpamma 1o XWMEM Ha ypoBHE cpemsero obuiero oOpa3oBanus paspaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 obpazopanuu B Poccuiickoii
®eeparuny, TpeOOBaHUI K pe3yiIbTaTaM OCBOCHHS deiepaibHOR 00pa30BaTeIbHOH NPOrpaMMBbl
cpenqaero obmero oOpasosanus (POII COO), mnpexncrasienspix B DexepaibHOM
rocyaapcTBeHHOM oOpasoBarensHoM craaapte COO, ¢ yu€rom Koruennwu npenozaBaHHs
yueOHOTO mpenMeTa «XwWMHS» B o0pa3oBarenbHBIX opranmsamusax Poccmiickoii ®enepanun,
pealH3yIoMkX OCHOBHBIE 00pa3oBarelbHbIC TPOrPaMMEL, H OCHOBHBIX Honoxenuil «Ctparerun
passuTHs BocnuTaHus B Poccmiickoit @exepanuu Ha mepuox Ao 2025 roma» (Pacnopsoxenue
IIpaurenscTa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOOB K pa3pa00oTKe MPOrpaMMBI IO XUMHH, K OIPEeICHHIO 00mIel CTpaTeruu
00yd4enusi, BOCIIMTAHHS U Pa3BHTHA OOYUArOIUXCS CPEICTBaMH y4eOHOro npeaMeTa «XuMHS»
juia 10-11 xmaccos na 6a30BOM ypoBHE cocTaBuiIn KoHenTyansHse nosiokerus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH HeTied, COJiep)kanusi, pe3yJIbTaToB o0ydeHus U TpeOOBaHHH K YPOBHIO
TIOATOTOBKH BBITYCKHHKOB.

Xumugeckoe o0Opa3oBaHHe, HOIYYaeMoe " BeimycKHEKamMH  06meoGpa3oBaTenbHOI
OPraHu3alliyi, SBISETCS HEOTHEMIIEMOH dacThio HX oOpasoBamHOCcTH. OHO  CIYXHT
3aBEPINAIONIAM 3TAllOM pealn3alliil Ha COOTBETCTBYIONIEM €My 6a30BOM YPOBHE KIIIOUEBBIX
HEHHOCTEH, IPHCYIIMX HETIOCTHOM CHCTEME XUMHYECKOT0 00pa3oBanus. JTH LHEHHOCTH KacaroTCs
NO3HAHWS 3aKOHOB MPUPO/BL, (POPMHPOBaHHS MHPOBO33pEHHS M 00mIeH KyIbTyphl Y€IOBEKa, a
TaKkKe DKOJOTHYECKH OOOCHOBAHHOIO OTHOMIEHHS K CBOEMY 37I0POBBIO M IIPHPOIHOHM Cpeie.
Peanmusyercs xumuyeckoe o0pasoBanme OOY4YalOMMXCS HAa YPOBHE CPEJHEro oOmero
obpasoBanus CpeACTBAMH Y4eOHOTO mperMeTa « XHMHUSY), COAEPKAHNE U HOCTPOECHHE KOTOPOTO
ompeJesicHbl B MpOrpaMMe [0 XHMHH C yd4EToM coemu(HKM HAayK¥ XHMHH, €€ 3HAYCHUSA B
NO3HAHWHE IPHPOJBI H B MAaTepHUalbHON KM3HA OOIIECTBa, a TaKkKe ¢ y4&ToM oOmmX Heneh u
OPHHIMIIOB, XapaKTEPU3YIOIHX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO OOIIero
obpazoBanus B Poccuiickoit @enepanu.

Xumus Kak 9JIeMEHT CHCTEMbI €CTECTBEHHBIX HAyK HTpaeT ocoOyio pojb B COBPEMEHHOH
HUBHIM3AIAA, B CO3/IaHAM HOBOM 0a3pl mMarepmanpHON KynbTypbl. OHa BHOCHT CBOH BKJIaJA B
(hopMHpOBaHHE PAlHOHAIFHOTO HAYYHOTO MBIIUICHNS, B CO3JaHHE LEIOCTHOrO MPeACTaBICHAS
00 OKPYKAIOMEM MUPE KaK O eJIMHCTBE TIPHPOJIBI ¥ YesioBeKa, KOTopoe GopMUpyeTcs B XMMHHM Ha
OCHOBE ITOHMMAHHWS BEMIECTBEHHOTO COCTaBa OKPYXKAMOIEr0 MHpa, OCO3HAHHS B3aUMOCBS3H
MeXTy CTPOSHHEM BEIIECTB, HX CBOHCTBAMH H BO3MOKHBIMH 06/1aCTIMA IPUMEHCHHS.

TecHo B3aUMOJICHCTBYS C IPYTHMH €CTECTBEHHBIMH HayKaMH, XMMHUS CTalla HEOTHEMIIEMOM
YaCThI0 MHPOBOM KyJIbTYpBL, HEOOXOAMMBIM YCJIOBHEM YCHECHIHOIO TPYAa M JKH3HH KaXIOro
gnera obmectsa. CoBpeMeHHAs XHMHS Kak HayKa CO3HAATeNbHAas, KaK HayKa BBICOKHX
TEXHOJNOTHMH HamnpaBjieHa Ha pelieHHe TIOOAIBPHBIX TMpo0jieM YCTOHYMBOIO Ppa3BUTHA
9eJIOBEYECTBA — CHIPEEBOH, JHEPTeTHUECKOH, ITAINEBOH, IKOJIOTHIECKOM O€30MaCHOCTH B OXPAHBI
3I0POBBSL.



B coorBercTBHE ¢ OOmMMMH LENsSMH W MPHHIMIIAMH CpeaHero odmero oOpazoBanHUs
copepxanune npeamera «Xumus» (10—11 xknaccel, 6a30BbIi YPOBEHDb H3YUYCHHS) OPHEHTHPOBAHO
“IPEUMYIIECTBEHHO Ha OOHICKYNLTYPDHYIO HOJTOTOBKY OOydYalom@Xxcs, HEOOXONUMYIO UM JUIA
BBIpabOTKH MHPOBO33PEHUECKHX OPHEHTHPOB, YCHEIIHOTO BKIIIOUECHHS B XH3Hb COIUyMa,
IIpoA0CIDKEHHs 00pa30BaHus B pa3iHyHbIX 007acTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMHUECH.

CocraBnsronuMy npeaMeTa « XuMus» SBIsIOTCS 6a30Bbie Kypebl — « OpranuyecKas XUMHS)
u «O011as ¥ HeopraHuvecKasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHMA KOTOPBIX SABIISIOTCS
OCHOBBI 0230BOH HAYKH: CHCTEMA 3HAHHH ITO0 HEOPTaHWYECKOH XUMHUH (C BKIIIOUCHHEM 3HAHHUH H3
001rell XuMuH ) B opraaudeckoit xuMun. GopMUpOBaHHAE TAHHON CUCTEMBI 3HAHUM [IPY H3YyYECHUH
npeaMeTa obecreyBacT BOZMOXHOCTh PACCMOTPEHHMS BCET0 MHOroo0pas3ns BEIECTB Ha OCHOBE
OOIIMX MOHATHH, 3aKOHOB ¥ TEOPHI XUMHH.

Crtpykrypa conepxkanud KypcoB — «Opraruueckas xuMusa» U «O0mas W HeopraHudeckas
XUMHsD» CPOPMHPOBAHA B MPOrpaMMe [0 XAMHHM Ha OCHOBE CHCTEMHOTO IIOJIX0Ja K M3Y4YECHHIO
yaeOHOro Marepuana W OOYCIOBI€Ha HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHH Ha
OTIPEHCIIEHHBIX TEOPETHYECKMX VYpPOBHSX. TaK, B Kypce€ OpraHM4ecKol XHMHH BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPDHH CTPOCHHS OPraHHYECKHX COCIMHCHHH, a
TaK)K€ HAa YPOBHE CTECPEOXUMHYECKHAX H IMEKTPOHHBIX NMPEACTABICHHN O CTPOCHHM BEIIECTB.
Ceenenus 00 W3y4aeMBIX B Kypce BEIIECTBaX JAalOTCs B PAa3sBHTHH — OT YIVIEBOAOPOAOB /0O
CIOXHBIX OHOJOTHYCCKM AKTHBHBIX COCAHHEHHH. B Kypce OpraHMYecKOH XHMHH IOJyYaroT
passuthe c(OPMHPOBAHHBIC HA YPOBHE OCHOBHOTO 00miero o0Opa3oBaHMs NE€PBOHAYAIBHBIC
MPEJICTaBICHHS O XUMHYECKOH CBA3M, KIacCH(UKAIMOHHbIX IPH3HAKAX BEIECTB, 3aBUCHMOCTH
CBOMCTB BEHIECTB OT WX CTPOSHUS, O XUMHUYECKOH PEaKIIHA.

ITon HOBBEIM YIJIOM 3peHHSI B IpeaMeTe «Xumus» 6a30BOro YPOBHSL paccMaTpUBaeTCs
M3yYCHHBIH Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHHs TCOPCTHYCCKUH Marepual H
(akTonornyecKne CBEJACHUS O BEMECTBAX W XHMHAUECKOH peaknuu. Tak, B 9aCTHOCTH, B Kypce
«O0mas v HeopraHuyvecKas XuMEs» 0OydaromHMCs NPEeAOCTaBIsAETCS BO3MOXKHOCTE OCO3HATh
3HAYEHHE NEPHOAMIECKOT0 33aKOHA C OOMETEOPEeTHYECKHX M METOJONOTHYECKHX NO3HIMH,
riay0xe NOHSTH MCTOPHYECKOE W3MEHeHWe (YHKOHH 3TOro 3akoHa — OoT obobmaromed 1o
OOBSCHSIONICH ¥ TPOTHO3HUPYIOIIEH.

Enunas cucreMa 3HaHWM O BaXKHEHIIMX BEHICCTBaX, MX COCTaBe, CTPOCHHM, CBOMCTBAX H
NPUMEHECHNH, 4 TAKKE 0 XHMHYECKUX PEaKIHAX, HX CYIIHOCTH B 3aKOHOMEPHOCTAX NPOTCKaHHUS
pomonHsietcs B kKypcax 10 w11 KjaccoB DJIEMEHTAMH CONEPKaHMS, HMEIOIMMUA
KyJIBTYPOJIOTHYECKHI W NPHKIATHOW Xapakrep. OTH 3HAHHS CHOCOOCTBYIOT HOHHMAHUIO
B3aUMOCBS3H XHUMHH C JPYTHMH HAayKaM#, pacKphiBalOT €€ pojib B IIO3HABATCJIBLHOH H
NPAKTHYECKOH JISATCIPHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHTAHHIO YBa)KEHMsS K IPOLECCY
TBOpYECTBA B O0NACTH TEOPHH H MPAKTHYECKHX HPWIOKECHHH XHMHH, NOMOTAlOT BHITYCKHHKY
OpPHEHTHPOBATHCS B OOIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOiieMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIIMBATh HHGOPMAIWIO H NPAMEHATH €€ Ui NONOJIHCHHS 3HAaHMWi, pEINCHHs
AHTEIUICKTYadbHBIX ¥ JKCICPHMEHTANBbHBIX HCCIEJOBATENbCKAX 3a4a4. B menoMm conepkanue
yde6HOro npeamera «XuMHsS» JaHHOTO YPOBHS H3y4eHHsS OPHEHTHPOBAHO Ha (POPMHPOBaHHE Yy
o0y4Jaromuxcss MAPOBO33PEHUECKOM OCHOBHI JUIS MOHMMaHHA (Qunocodckux HAeH, TakUX Kak:
MATEPHAIBHOE eUHCTBO HEOPraHWYECKOTO ¥ OPraHWYecKoro Mupa, o0yCIIOBIEHHOCTb CBOMCTB
BEIIECTB UX COCTABOM H CTPOCHHEM, MIO3HABAEMOCTh PUPO/IHEIX SBICHUH MyTEM JKCIIEPHMEHTA
W pelleHys] NPOTHBOPESYHH MEXKIY HOBHIMH (akTaMH H TEOPETHYCCKHMH IPEANIOCHUIKAMH,
OCO3HAHHE POJIM XUMHH B PEINICHHH SKOJOTHYECKHX MpobieM, a Taxke mpodieM cOepexenus
IHEPreTHICSCKHAX PECYPCOB, CHIPbS, CO3AHNA HOBBIX TEXHOJIOTHH W MaTepHANIOB.



B mutane penieHus 3a/1a4 BOCITHTAHNS, PA3BUTHA B CONHANU3ANAH 00YJaIONIHXCS TIPHHSTHIC
IporpamMMoii MO0 XHMHH NOAXOAbl K ONPENENICHHIO COACPKaHHS ¥ IMOCTPOCHHS IIpeaMeTa
* [IpelycMaTpuBalOT (POPMHUPOBAHHE YHHBEPCAIBHBIX y4eOHBIX AcHcTBHH, MMerommx 6a3oBoe
3HAUCHWE JUIS Pa3IMYHBIX BHIOB NESNTENBHOCTH: pemeHus NpobieM, TMOHMCKa, aHAH3a H
obpabotku wuH(poOpManuu, HEOOXOAWMBIX JUIi TIpHOOPETCHHS ONbBITA NPaKTHYECKOH H
HCCIIE0BATEIBCKOM eI TENEHOCTH, 3aHUMAIOINICH BKHOE MECTO B TO3HAHWH XHMUH.

B mpaktuke npenojaBaHus XMMHY KaK Ha YPOBHE OCHOBHOTrO 0bmniero o0pazoBanHus, Tak U
Ha YPOBHE CpeiHero obmiero o0pa3oBaHus, IPU ONPEACIICHAN COAEPKATEIbHON XapaKTEPHCTHKH
nejel u3ydeHHs NpeAMeTa HanpaBliCHHEM MEPBOCTEHECHHOH 3HAYMMOCTH TPAJIHIMOHHO
npu3HaéTcs (OPMHPOBaHHE OCHOB XHUMHUYECKOM HaykKd Kak oO0JlacTH COBDEMEHHOIO
€CTECTBO3HAHHA, NPAKTHYCCKOM AeATELHOCTH YEIOBEKA B KaK OJTHOIO W3 KOMIIOHEHTOB MHPOBOM
KynbTyphl. C METOAWYECKOH TOYKM 3pEHMS TAaKOH NOAXOHA K ONpPEIEeNCHHIO Nelied H3yYeHHS
MpeIMETAa SIBISIETCS BIIOJHE ONPABJIAHHbIM.

CoriacHO AaHHOW TOYKE 3pCHHS TJIABHBIMH HEISIMH H3Y4YCHHS OpeaMera «XuMmus» Ha
Ga3oBoM yposre (10 -11 xn.) sBasroTcs:

(dhopMHEpOBaHHE CHCTEMBI XHMHYECKUX 3HAHMH KaK BaOXKHEHINEH COCTABISIOMICH €CTECTBCHHO-
HAYYHOM KApTHHBI MHpP3, B OCHOBE KOTOpPOM J€KaT KITFOYEBHIC MOHATHA, (yHIaMEHTaIbHbBIE
3aKOHBI U TEOPUH XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H IIOHUMAHHUE CYIITHOCTH TOCTYITHBIX
00001IeHHi MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHME C HCTOPHEH MX DPasBUTHI H
CTaHOBJICHUS,

dopMupoBaHHEe W pPa3BHTHE HNPEACTABICHHH O HAYYHBIX METOAAX IO3HAHUS BEIIECTB H
XHMHIYECKHX DeaKIuii, HeoOXOMMMBIX Uil NpHOOpETCHHs YMEHUH ODHCHTHPOBATHCS B MHUPE
BEHIECTB W XHMHYECKHX SBICHHM, IMEIONMX MECTO B IPHPOJE, B IPAKTHYECKON H NOBCEAHEBHOM
JKH3HU;

'Pa3sBHTHE YMEHHH W CHOCOOOB JIESTCIBHOCTH, CBS3aHHBIX C HAOIOACHUEM H OOBSCHEHHEM
XHMHYECKOTO SKCIIEPHMENTa, COOIOIeHHEM NpaBui 6e301acHOro oOpameHys C BEIECTBAMH.

Hapsiny ¢ aTiM, cojepkaTenbHas XapaKTepHCTHKA HeNed W 3a1ad M3yYCHHs MpeaMeTa B
HporpaMMe 1o XMMHHA YTOYHEHA H CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IIPHOPHTCTAMH B
cHCTEME CpeaHero odmero obpasosanus. CeroiHs B NPENoJaBaHAN XHMHAH B OONbIICH CTENCHA
OTHaéTCs NMPEANOYTEHNE TIPAKTHICCKON KOMIIOHEHTE COJICpyKaHus OOYJCHHS, OPHEHTHPOBAHHOM
Ha TOJIFOTOBKY BHITYCKHMKA 0O0ImIeo0pa3oBaTenbHON OpPraHU3alliH, BIAJElomero He Habopom
3HaHWH, a (QYHKIUMOHATBHOH TPAMOTHOCTBIO, TO €CTh CHOCOOaMH M YMEHHSMHA AKTHBHOTO
HOJIyYEHHS 3HAHUI ¥ IPUMEHEHHS] UX B PEalibHOM KU3HHU U PEIICHUS MPaKTHYCCKHX 3a/1a4.

B cBa3M ¢ 3TUM OpH H3YYEHHHM TOpeaMeTa «XUMHS» JOMHHHPYIOIIEE 3HAYECHUE
nprOOPETAIOT TaKWeE IEH U 3aJja4H, Kak:

ajianTanus 00yJaromuxcs K YCIIOBHAM TAHAMHYHO Pa3BUBAIOIIETOCsI MUPa, GOPMHUPOBAHHE
UHTEIUICKTYQJIbHO DPa3BUTOH JIWYHOCTH, TOTOBOH K caM000pa3sOBaHHIO, COTPYIHHYECTBY,
CaMOCTOSTEIFHOMY NPWHSTHIO TPAMOTHBIX pelIeHHH B KOHKDETHBIX XKH3HCHHBIX CHTYalusX,
CBSI3aHHBIX C BEIICCTBAMH U MIX MPUMEHEHHEM;

dopmupoBanre y 0OyYaIOIMMXCH KIOYEBBIX HABBHIKOB (KIMIOYEBHIX KOMIETEHIHIT),
HAMEIOIUX YHHBEPCATBHOE 3HAYCHHE [UTS Pa3lAIHbIX BHIOB JICITENHHOCTH: PEMEHH NpodieM,
NOMCKa, aHammsa u oOpabotku wHopManwuu, HEOOXOAMMBIX [UIs NpHOOPETEeHHS ONbITa
JIESITENHHOCTH, KOTOpas 3aHHMACT BAXKHOE MECTO B MO3HAHHH XHMHH, a TaKKe JUId OLCHKH C
HO3UIMHA JKOJIOTHIECKOH 6€30MacHOCTH XapaKTepa BIHSHHUS BEIECTB H XHMHUECKHX IPOLECCOB
Ha OpPraHu3M YeJIOBEKa B MPHPOJHYIO CPEAY;



Pa3BHUTHE MO3HABATENBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX M TBOPYECKHAX CIIOCOOHOCTEH
o0yJaromuxcsi: CIHOCOOHOCTH CaMOCTOSTENIFHO MPHOOPETaTh HOBBIE 3HAHWA 1O XHMHH B
* COOTBETCTBUY C XKU3HECHHBIMH MOTPEOHOCTAMH, HCIIONB30BaTh COBPEMEHHBIE HHOOPMAIIMOHHBIE
TEXHOJIOTUH IS TIONCKA U aHAMHM3a YUeOHOH B HAyYHO-TIONYJISPHOH MH(POPMAIUN XHMHIECKOTO
COJZICpXKaHHs;

dbopMupOBaHKE W PA3BATHE Y 00YJAIOIMXCS aCCONHATHRHOTO ¥ JOTHYECKOTO MBIIIUICHHS,
HAOMIOATEIBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOphle OCOOEHHO HEOOXOOHMEL, B
YaCTHOCTH, PH IIAHHPOBAHAH M MPOBEACHAN XMMHYECKOTO IKCIICPUMEHTA;

BOCTIHTaHUE y 00yJaromumxcs yOeKIEHHOCTH B TYMaHHCTHYECKOH HAlIPaBIECHHOCTH XAMHH,
eé BAXHOM pOJHM B PEIMICHHW TIIIOOANBHBIX NPoOJIeM palHOHAIBGHOTO NPHPOAONONB30BaHM,
HOIOJTHCHHS JHEPIeTUYECKHX PECYPCOB W COXPAHEHHs NPHPOJHOTO PaBHOBECHSA, OCO3HAHHA
HEOOXOIMMOCTH OEPEIKHOTO OTHOMICHHUS K IPHPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKXKE IPHOOPETEHUS
OIBITA UCHIOJIB30BAHAS MONYYCHHBIX 3HAHUM I IPHHATHS I'PAMOTHBIX PEHICHWI B CHTyallMsX,
CBSI3aHHBIX C XHMHUYECKUMHU SIBJICHUSMH.

B yueGHoM miane cpefsero odmero odpa3oBaHus npeaMeT «Xumus» 0a30BOro ypoBHS
BXOJUT B COCTaB MpeaMeTHOH obacTu «EcTecTBeHHO-HayYHBbIE IPEAMETHD).

OO6uiee ymcIO YacoOB, OTBEAEHHBIX IS M3YUCHHS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero o0paszoBanus, coctasnser 68 wacos: B 10 xnacce — 34 gaca (1 gac B Henemo), B 11 xnacce
— 34 gaca (1 gac B HeIeNIO).

COAEPXKXAHUE OBYYEHHNA

10 KJIACC

OPITAHUYECKAS XUMHA

Teoperuueckne 0CHOBBI OPTaHUIECKOH XUMUH

IMpenmer opranmdeckod XWMHH: €€ BO3HHKHOBEHHE, Ppa3sBHTHE ¥ 3HAYCHHC
B MOJTydEHHH HOBBIX BEIIECTB M Marepuaion. Teopusi CTPOSHHS OPraHHYECKHX COEMHEHUN A.
M. Byrneposa, eé ocHOBHBIe monoxenus. CTpyKTypHblE (GOpMYJbl OPraHWYeCKUX BEIIECTB.
Tomomnorus, m3oMepus. XuUMHYecKas CBS3b B OPraHMYECKHX COCAMHCHMAX — OJIWHAPHBIC ¥
KpaTHbBIE CBA3H.

IMpencraBnenue 0 KiaccHpHKayH OPraHMYecKHX BemecTs. HoMeHKIaTypa OpraHnIeckux
coeHenuH (CHCTEMAaTHYECKas) M TPUBHAIGHBIC HAa3BaHUsI BAXKHEHIMX IPEACTaBUTENEH KITacCoB
OpraHHYEeCKAX BEIIECTB.



OKCIIEPUMEHTAIbHBIE METOBI W3YYEHHS BEHICCTB M HMX TPEBPAIICHUN: O3HAKOMIECHHE C
oOpa3niaMy OpraHH4eCKHX BEMICCTB M MaTCpHalaMi Ha HX OCHOBC, MOJCIHPOBAHHE MOJIEKYI
OPraHHYEeCKWX BEINECTB, HaAONMIONCHHE H ONHCAHHWE [EMOHCTPAIHOHHBIX ONBITOB IO
MIPEBPALICHUIO OPTAaHWIECKUX BEIIECTB P HATPEBaHWH (TUIaBIICHUE, OOYTIINBAHHE B TOPCHHUE).

Yraesoaopoasi

AJKaHBI: COCTaB W CTPOCHHE, TOMONOTHYECKHi psi. MertaH W 3TaH — mpocTeiimue
NPEACTABUTENH ANKAaHOB: (PU3HYECKHUE H XAMUIECKUE CBOHCTBA (PeaKiiy 3aMEIICHHS M TOPEHHS),
HaxOXJICHHE B IPHPOJE, HONYICHHE H IPHMEHEHHE.

ATIKEHBI: COCTaB U CTPOCHHUC, TOMOJIOT WYECKUH psa. DtuneH U HOpOOUICH — HpOCTCf/'I]I[He
NpCACTAaBUTCIIN AJIKCHOB! (I)H?.PI‘ICCKHe H XUMHYECKHE CBOWCTBA {peammi THApHPOBaHUA,
TalOrCHUPOBaHuA, THApaTalliy, OKHUCICHHA H HOlIHMepKBaHKH), HOJIYHCHHC ¥ HPHMCHCHHC.

Anxamuensl: Oyraawes-1,3 w merunOyraamen-1,3: cTpoeHHe, BaXHEHIINE XUMHYECKHE
cBoiicTBa (peaxius moaumepusanu). [lonydenne CHHTETHIECKOTO KayIyKa i PE3UHBL

AJNKHHBL: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMONOTHYECKHMH psan. AUCTHICH —
OPOCTEHINHIA MPECTABATENb ATKHHOB: COCTAB, CTPOCHHUE, (pH3MdecKne H XHUMHYECKHE CBOMCTBA
(peaknuu rUAPHPOBAHMS, TAIOTCHHPOBAHHS, THIPATALNH, TOPEHH ), MONY9YCHHE U IPUMEHEHHE.

Apensl. Bensom: cocrtaB, crpoesme, (u3MUecKkHe W XHMHYECKHWE CBOHCTBA (peakiuu
rajOrcHUPOBAaHUS W HUTPOBAaHWA), MONyYEHHE U NpHUMEHeHHe. loayon: cocmae, CmpoeHue,
usuueckue u XumuyecKue c60lCmea (peaxyuu 2al02eHUPOSAHYUs. 1 HUMPOSAHU), NOJYYeHUe U
npumenenue. TOKCMYHOCTH apeHOB. [eHeTHWUecKass CBA3b MEXAY YIIIE€BOAOPOJIAMH,

NPHHAUTICKAIMMHE K Pa3INTHbIM KIIaccaM.

[pupoaHbie HCTOYHUKH YriaeBoaoponoB. [IpupoxHsli ra3 ¥ NONyTHEIE HE(TAHBIE Ta3bl
Hedts u €& npoucxoxaerne. Ciocobbt mepepaboTku HedTH: IEpPeroHKa, KpEKHHT (TEPMUYECKHH,
KATANWTHYECKHH), mupommu3. [IpoaykTel nepepaboTku He(TH, HX TPHMEHEHHE B
IPOMBIIUIEHHOCTH U B ObiTy. KaMeHHBI#H yTOIb ¥ HIPOAYKTHI €T0 HepepaboTKH.

DKCHEPHMEHTAIBHBIE METO/IBI W3VICHMS BEHIECTB M UX NPEBPAINCHHH: O3HAKOMIJIEHHE C
ofpasnamu IlacT™Mace, KaydykoB M pe3nHbl, Komieknun «Hedts» B «Yrone», MOAEIHPOBAHUE
MOJIEKYJl YIJIEBOJOPOJIOB W TAalOTEHONPOM3BOJIHEIX, IPOBEACHHE HPAKTHYECKOH pabOThL:
MOJIyYCHHE STHJICHA ¥ M3YYCHHE €0 CBOUCTB.

Pacuérunie 3amaun.

BoiunicnieHuss 110 YpaBHEHMIO XHMHYECKOH °peaknuu (Maccel, 00BEMa, KOJIMYECTBA
HCXOHOIO BEINECTBA WK MPOIYyKTa PeaKIlii 10 H3BECTHRIM Macce, 00BEMY, KOIMYECTBY OIHOTO
U3 WCXOJ/IHBIX BENIECTB WIH MPOIYKTOB PEAKIUH).

Kncnoponcoaepmamue OPragvveCKHe COCANHCHAH

HpeﬂeﬂBHble OIHOATOMHBIC CHOHPTHI. MeTanon H 3TaHON: CTpOCHUC, (1)12[31/1‘1601{116 u
XHMHYECKHE CBOMCTBA (peaxmm C aKTHBHBIMH MCTallliaMH, TaJlOICHOBOJIOPOAAMH, I‘Op'eHIer),
IIpEMCHCHHC. BOIIOPO)IHBIG CBA3H MCKIY MOJICKYJIaM# CITMPTOB. I[eﬁcr BHC MCTAGHOJIA ¥ 3TaHOJIa
Ha OpraHuv3M YCIIOBCKA.



MHOrOaTOMHBIC CIHPThL. OTHIICHITIHKONb M ITHICPHH: CTpPOCHHS, dusngeckue #
XHMEYECKHE CBOMCTBA (B3aHMO/IEHCTBHE CO IETOYHBIME METALTAMHE, KaYECTBCHHAs peaKiiii Ha
MHOrOaTOMHbIe chupThl). JleficTBHe Ha OpraHHW3M HCIOBCKA. [MpumMeneHHE ITIMIEPUHA H
STH/JICHTIIMKOJIA.

DeHOIT: CTPOSHHE MOJIEKYJIbI, PU3HISCKAE W XUMUHCCKUE cpoiicTea. TokcugnOCTS (heHona.
Ipumenerue geHona.

ANBIEruasl W Kemouvi. POpMANbAETHI, AUCTANILACTHI: CTPOCHHE, duzuyeckue o
XUMHUECKAEe CBOHMCTBA (DEAKIMM OKHCICHHS W BOCCTAHOBICHMS, KaYCCTBECHHBIC pEaKium),
HONyYEHUE U NPAMCHCHHUE.

OHOOCHOBHBIC NPEACTBHBIC KapOOHOBBIE KHCJIOTHL. MypasbEHast B YKCyCHasi KHCJIOTBL:
crpoenue, QPU3HIECKHE I XAMHICCKHE cBoiicTBa (CBOMCTBA, OOIIHE /U KIACCa KUCNOT, PeaKins
sTepuUKalie), NONYYCHHE U INPHMCHCHHAC. CreapuHoBas M OJISMHOBas KHCIOTBI KakK
NpeCTABUTE)H BBICITHX KapOOHOBBIX KHCIIOT. Miia KaK COJIH BRICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE JICHCTBHE.

CrioxxHbie 3QUPHL KaK MPOH3BOJHBIC KapOOHOBBIX KHCJIOT. ['MIpONH3 CIIOKHBIX 3¢ upoB.
JKupsr. Tuapomms xupos. [IpuMEHEHHE KHPOB. Buonorugeckas pojb KHPOB.

VTIIeBO/IBI: COCTaB, KiacCHpUKaus yrieBOOB (MOHO-, M- B nonmcaxapuapl). I moxosa —
npocTeiinmii MOHOCaxXaput: 0COBGEHHOCTH CTPOEHHS MONEKYNbl, (H3MYECKHE H XHMHYCCKHC
cBoiicTBa (B3aMMOEHCTBHE C THAPOKCHAOM meyu(Il), oKucIeHHe aMMAAIHBIM PACTBOPOM OKCHIa
cepebpa(l), BOCCTAHOBIEHHE, GpojkeHHe TJIOKO3bI), HaXOXJICHHE B IIPHPOAC, NPAMEHEHHE,
Guonorudeckas poib. GotocuuTes. pyKTO3a KaK W30Mep IIFOKO3bL.

KpaxMan ® Le/UIoN03a KaK IPHPOIHBIC HOMMMEPEL. CrpoeHre KpaxMajia ! LEJU0JIO3BL.
Du3EuecKie B XHMAYECKHE CBORCTBA Kpaxmara (THAPOH3, KaqeCTBeHHAA peaxis ¢ HONOM).

JKCIEPUMEHTATBHBIE METOJBI W3YUCHHSA BEIICCTB M WX [IpEBpALCHA: TPOBEICHHE,
HAaGIONCHAE W OIMCABME JEMOHCTPAlMOHHBIX ONBITOB. TOPCHHE CHHPTOB, Ka4CCTBCHHBIC
peaKkuui OJHOATOMHBIX CIHPTOB (oKmCreHHE 3TAaHONA OKCHIOM meau(Il)), MHOrOaTOMHBIX
coHEpTOB (B3aUMOJCHCTBHE TIHMICpHHA C rugpoxcuoM Meau(1l)), anbIerniIoB (okucieHue
aMMHAa4YHBIM PacTBOPOM OKCHIA cepebpa(l) B ruapOKCHIOM meau(1l), B3arMoIeCTBHE KpaxMalia
¢ HOJIOM), ITPOBEICHIE MIPAKTHICCKOH paGoTEI: CBOKCTBA PacTBOPa YKCYCHO#H KHCJIOTBL

PacuéTHBIC 33a9H.

BeupCIeHAs 110 YPAaBHEHMIO XHMHYCCKOM PpEaKIHH (macchl, 00BEMa, KOIMHYECTBA
MCXO/HOTO BEIECTBA WA POAYKTA PEAKIIAH 110 H3BECTHBIM Macee, 00BEMY, KOHIECTBY OZTHOTO
W3 HCXOHBIX BEIECTB KT IPOIYKTOB PEAKIHH).

A30TCOIEpIKAIIIe OPraHIICCKHE COCTAHCHUS.

AMAHOKHCIOTH Kak aM(OTEpHBIE OPraHudeCKUE COCTIMHCHNS. duzrIecKue ¥ XHMHYECKHE
CBOHCTBA AMHWHOKHCIOT (Ha IpHMEpE [JIWIAHA). DHONOTHYECKOE 3HAYCHUC aMUHOKHCIIOT.
Herruabi.

Belk# Kak HPHPOIHBIC BHICOKOMOJCKYJISPHBIC COCHAMHCHUA. IlepsudHas, BTOPUYHAA H
Tpernunas CTPyKTypa Oenkos. XuMHYeCKHE cBOiicTBA OCNKOB: THAPONHM3, JCHATypaiusd,
KaueCTBEHHbIE PEAKIH Ha OEKH.



JKCIIEDHMEHTAIBHBIE METOJIb M3YYCHNUS BEIMECTB M MX npeBpalieHuii: HAOMIONCHHE U
OMMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JCHATYpPallIA GenKkoB TpH HArpeBaHHH, NBCTHBIC
peaxnun OeTKOB.

BoicoKoMOJIEKYJAAPHBIC CoCANHCHHUNA

OcHOBHBIC HNOHATHIA XUMHH BBEICOKOMOJIEKYIAPHBIX coemﬂ{eﬂﬁﬁ: MOHOMCD, IOJIAMED,
CTPYKTYPHOC 3BEHO, CTCHCHD TIOJIAMCPH3aliuH, CpCIHsT MOJIEKYJIgpHaA macca. OCHOBHBIC
METO/IBI CHHTE3a BBICOKOMOJEKYIAPHBIX COGKKHGHHﬁ — TIoMMEepHu3aiisd ¥ TONMUKOHACHCAHA.

JKcrepHMEHTATBHBIE METOJIbI W3Y9IEHHAS BEINECTB H WX IpEeBPAILCHUN: O3HAKOMIICHHE C
o6pa3iaMy HPHAPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayJyKOB.

MexnpeAMETHBIE CBA3H.

Peasiizam@d MEXIIPEIMETHBIX CBsi3ell NPH H3YHCHHH OpPraHM9ecKod XUMHH B 10 xmacce
OCyIIECTBISIETCS. 4epe3 MCIIONB30BaHHE KaK OOImHMX €CTECTBEHHO-HAYTHBIX moHdTHil, TaK U
HOHSTHIA, SBIAIOMAXCS CHCTEMHBIMH /IS OT/ICTBHBIX IPEIMETOB ECTECTBCHHO-HAYIHOTO HKIA.

O6ue ©CTECTBCHHO-HAYYHbIC MOHATAS gpieEne, Hayumbidi Qaxrt, TANOTE3d, 33KOH,
TeOpHs, AaHAIM3, CHHTC3, xnaccuukanys, NEPHOAMIHOCTD, HabmonieHHe, HW3MCPECHHC,
IKCHEPUMEHT, MOJICTHPOBAHHE.

du3uka: MaTepusi, JHEPrHs, Macca, aToM, 9NIEKTPOH, MOJICKY I, SHepreTHICCKUil YPOBEHB,
BEIMIECTBO, TENO0, 00BEM, arperaTioe COCTOSHHE BEIIECTBa, PH3AICCKHE BETHIHHbI ! eUHUIBI HX

H3MEPCHHUA. =

Buonorns: KieTKa, OpraHu3M, 6uocdepa, oOMEH BEHICCTB B opranmsMe, (GOTOCHHTES,
GHOJIOrMYECKH aKTHBHBIC BEIICCTBA (6enxu, yraeBobl, KDDL, depMeHTBI).

Feorpa(bnx: MUHECPaJbl, TOPHBIC HOpOoAsl, [oJIC3HEBIC UCKOTACMBbIC, TOIUIHABO, PCCYPChL.

TexHONOTA: NHINEBDIC TIPOAYKTHIL, QOCHOBBL pam&oaamaﬁom OATaHusA, MOKOIIHC CpEHACTBa,
HeKapCTBeHHBIe ¥ KOCMETHYCCKHC npenaparsl, MatTepruaibl H3 HCKYCCTBGHHBIX ¥ CHUHTETHHICCKHX
BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHMYECKAS XMUS ;

Teoper pueckyie¢ OCHOBBI XVIMHH



XuMHUECKHil DJJIEMEHT. ATOM. Slapo aroma, W3OTOIBL DnextponHas 000104Ka.
- DHepreTHYECKAC YPOBHH, HOAYyPOBHH. ATOMHBIC opGuran, s-, p-, d- 2NEMCHTBL OcoOeHHOCTH
pacTipeiefieHHs. NCKTPOHOB TI0 opOuTasM B aTOMax JJCMEHTOB TEpBLIX YETHIPEX MEPHONIOB.
ek TpoHHas KOHQUTYpalHs aTOMOB.

[lepuonmueckdil 3aKOH H Tlepuogugeckas CHCTEMA xummyeckux  anemenToB [,
M. Menneneepa. Cpsizb NEPHOTMICCKOTO 3aKOHA W 1lepHOIMYECKOM CHCTCMBI XUMHYECKHX
snemenrtoB JI. Y. Menneneesa ¢ coBpeMeHHOM TeopueH CTPOCHHS aTOMOB. 3aKOHOMCPHOCTH
H3MEHECHHS CBOMCTB XHMHICCKHX DJICMEHTOB H oGpa3yeMBbIX HMH MPOCTBIX 1 CIIOMKHBIX BEIIECTB
[0 TPYIIIAM H TIEPHOJAM. 3raducHHE NCPHOMUECKOTO 3aKOHA B PA3BHTHH HAYKH.

Ctpoenue BELIECTBA. XuMmuueckas CBsi3b. DHIb XEMAYECKOH CBA3W (KOBaJICHTHAS
HerojApHas W [OJsIpHas, HOHHAMA, veTauiaueckas). Mexann3Mbl 00pasoBaHAA KOBaJICHTHON
KHMAeCKOil cBa3H (OOMEHBBIA H JIOHOPHO-AKIETITOPHBIH). Bopopouasi CBA3b. BaneHTHOCTD.
JNEKTPOOTPHIATEIBHOCTD. Crerenp oxkucicHns. VOHbI: KATHOHBI i aHHOHEL.

BemecTa MOJIEKYJISIPHOTO 1 HEMOJIEKYJIIpHOTO CTPOCHUA. 3aKoH MOCTOSHCTBA COCTaBa
BelecTa. THUIbl KPUCTALTHICCKHX pemi€ToK. 3aBHCHMOCTH cBOjicTBa BEINECTB OT THIA
KPUCTAILTAYECKOR PEIIETKH.

[TousTHE O JUCTIEPCHBIX CHCTCMax. WcTunHbe ¥ KOJUJIOWIHBIE PacTBOPHL Maccosas 1075
BeInecTsa B pacTBOPE.

KnaccuuKanys HeOPraHuIeCKUX coemrennii. HoMeHKIaTypa HEOPraHHIeCKHX BEIIECTB.
IeHeTHYECKas CBSI3b HEOPTaHUIECKUX BEIICCTS, [pHHAUIEKANTHX K PA3THTHBIM KIACCaM.

Xummueckas peakipst. Knaccnuxanus XAMWYECKAX PEaKIuid B HEOPTraHW4EeCKOod H
OpraHMYECKOH XUMHH. 3aKOH COXpaHEHHs MacChl BELIECTB, 3KOH COXpaHEHUS M TPEBPAIICHHA
JHEPTUM IPH XMMHYECKAX PEaKiHsiX.

CKOpOCTh peaKuui, €€ 3aBHCHMOCTH OT pas4HEIX (QaKTopoB. O6paruMble peaKHuw.
Xuvudeckoe paBHoBecHe. (aKTOpB, BIHSIONIHC HA COCTOSHME XAMMYECKOro PaBHOBECHI.

[Tpusun Jle [laTense.

DEKTPONMTHYIECKAs JHCCOIHAIHA. CuibHBIe W cna0pie SNEKTPOTHTHL Cpena BOJHBIX
pacTBOPOB BELIECTB: KACIAd, HeliTpaibHas, MEN0YHAs.

OKI/ICJIHTGJIBHO-BOCCT&HOBHTCHBHBIG peaKnuH.

JKcliepHMEHTANbHbIE METONb H3YYCHHS BCMCCTB M WX TIpEBpallicHHI: JEMOHCTpanud
tabmun «[lepuoamdeckad CHCTEMA XFMAUECKHX. dieMenToB [l . Meunpeneepa», H3YUCHHC
MozeneH KpHCTA/UIAYECKHX peméToK, pabmoeHne
1 OMHCaHWE JEMOHCTPAMOHHbIX 1 abOPATOPHBIX ONBITOB (Pa3OKCHHIE HepOKCH/ia BOAOpO/ia B
NpUCYTCTBHM  KaTanu3aropa, ompejeNncHHE Cpelbl  PacTBOPOB BEHICCTB C  IOMOIIBIO
yHHBEPCATIHHOI0 MHJIMKATOPa, peaKuu HOHHOTO obmena), TpOBE/ICHHC npaKTHUecKoil paboThl
«BrmstaAe pasiHYHBIX PaKTOpOB Ha CKOPOCTH XIMWYECKOH pEaKiuuy.

Pacuérapic 3a/a4u.

Pacuérel 00 ypaBHGHHSIM XUMAYECKHUX peammi’i, B TOM 4HCIC TGpMOXHMH‘ISCKHe pacqérm,
paC‘iéThI ¢ UCHONB30BAHUCM [IOHSATHS «MaccoBas IO BEHIECTBaN.



Heopralmqecxaﬂ XHMHH

Hemeranmsi. [onoxenne nemeramios B [leproanyeckoit cucTeMe XUMHUISCKHX JJIEMCHTOB
J. Y. MengeneeBa U OCOOSHHOCTH CTPOCHHS aroMoOB. DH3WYECKHE CBOUCTBA HEMETAILIOB.
AnnoTponus HeMeTAUIOB (Ha MpUMepe KHCIOPOaa, cepsl, Gocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BaXHEHIMX HEMETAUIOB (TalNOreHOB, cephbl, a3ota, ¢docdopa,
yIJIepoa ¥ KpeMHHSI) U HX COeJHHEHHM (OKCHJIOB, KUCIOPOACOASPKaluX KHACTIOT, BOAOPOIHBIX
COCTMHCHUHN ).

HpnmeHeHne BKHCHITHX HEMETAJLIOB H HX COCOWHCHMH.

Meramnsi. [lonoxenne meramios B [leproanueckol cucreMe XUMHUYECKHX 3JIEMEHTOB [l
. Menzgeneera. Oco0eHHOCTH CTPOEHHS JNEKTPOHHBIX 00004YeK aToMoB Mertamios. O0mue
¢bm3mgeckue cBoiicTBa MeTawioB. CIUIaBel METAUIOB. DICKTPOXHMHYECKHH P HANpPSKEHHH
METaJLIOB.

XUMHYECKHE CBOHCTBA BAKHEHIMX METAJUTOB (HATpHi, Kanwi, Kajiplui, Mar"ui,
ATIOMHHHI, IIHHK, XPOM, JKEJI€30, ME/Ib) M UX COCAMHECHMIA.

06IHPI€ CIoCcOOBI NOIYYCHUA MCTAJLIOB. HPHMCHeﬂﬂe MCTaJLIIOB B GBITy ¥ TCXHUKE.

DOKCIICpUMEHTAIILHEIE METONB H3YYEHHWS BEIECTB H WX [PEBPAlCHUW: H3YYCHHE
KOJUTSKIHH «MeTauisl ¥ CIUIaBhD», 00pa3iioB HEMETAILIOB, PEHICHHE SKCICPAMEHTAIBHBIX 3a/1a4,
HaOMIO/ICHAE W ONMCaHHE JEMOHCTPALMOHHBIX M JIaDOpaTOPHBIX ONBITOB (B3aMMONEHCTBHE
TH/IPOKCHIA ATIOMUHHS C PAaCTBOPAMHM KHUCIIOT M IENI0YeH, KaYeCTBEHHBIEC PEaKIii Ha KaTHOHBI
METaJLJIOB).

[

PacuértHble 3a134H.

Pacuérel Macchl BenecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
win 00bEMY OJJHOTO M3 YYACTBYIOHIMX B PEAKIIHH BEIIECTB, pacu€Thi Macchl (00bEMa, KOITHYeCTBa
BEHIECTBA) MPOAYKTOB PEaKIAH, €CITA OJTHO W3 BEIIECTB HMEET IPHMECH.

XuMUS ¥ KH3HL

PoJie xumuE B o0ecrieueHuH SKOJOTHUECKOM, SHEPIreTHISCKON B NMHINEBOH 6€30MacHOCTH,
pa3BUTHH MeauIUHEL [[oHsATHE 0 HAYYIHBIX METO/IaX MO3HAHMS BEIECTB ¥ XUMHYECKHUX PEaKIHi.

[Mpencrapnenus 00 00X HAYIHBIX IPAHIMIIAX TPOMBIIUICHHOTO MOy IECHUS BaXKHEHIIIX
BENIECTB. .,

YenoBek B MHpPE BEMIECTE W MAaTEPHANOB: BAKHEHINWE CTPOUTENBHBIC MaTepualbl,
KOHCTPYKITHOHHBIE MaTéphaibl, KPacKW, CTEKIO, KePaMHKa, MAaTepHaIbl I 3IEKTPOHHKH,
HAaHOMATEPHAJIBL, OPTAHHIECKHE W MAHEPATBHBIE yI00peHHS.

Xumusi ¥ 37I0pOBBE 4YeNOBEKa: MpaBWiia HCHONH30BAaHUS JEKAapCTBEHHBIX MpPENaparos,
NpaBwia 6e3omacHOrO WCTOTB30BaHUS TpenaparoB OBITOBOM XUMHHU

B TIOBCEHEBHOW KH3HH.

MexXInpeIMETHBIC CBS3H.




Pean3anus MeXIpeIMETHBIX CBsi3el pH H3ydeHuH obmieit ¥ Heopranudeckoi xumun B 11
KJIacce OCYIIECTBISETCS YEpe3 HCIIONb30BaHAe KaK OOLMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaKk
¥ TMOHATHH, ABIAIOMMXCI CHCTEMHBIMH Ul OTACIHBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO
UK.

OO0mme ecTeCTREeHHO-HAYYHBIC IOHATHS: HAYYHEIH (PaKT, THNOTE3a, 3aK0H, TEOPHs, aHATIN3,
CHHTE3, KiIacCH(UKanus, HNEPUOJUYHOCTh, HAOMIOJICHHE, SKCIEPHMEHT, MO/ICIHPOBAHUE,
H3MEPCHHUE, SBIICHHE. '

Ousnka: martepus, SHEPrus, Macca, aToM, 3JeKTPOH, NMPOTOH, HEWTPOH, HOH, H30TOI,
PaHOAaKTHBHOCTh, MOJEKYIa, JHEPTeTHUYCCKHN YPOBEHB, BEIECTBO, TENO, 00BEM, arperarHoe

COCTOAHUC BCUICCTBA, (i)PBH‘IeCKHC BCTTHYMHDBI B CIHHHAIIBI X H3MCPCHHS, CKOPOCTS.

buonorus: KJIICTKa, OpraHu3M, OJSKOCHUCTCMaA, 6noc¢epa, MaKpo- ¥ MHKPO3JICMCHTRI,
BUTaMHUHBI, o0MeEH BEIIECTB B OpranunsmMe.

I'eorpadus: MuHepalbl, TOpHBIC IOPO/Ibl, IOJIE3HBIE HCKOMAEMBIE, TOIIMBO, PECYPCHL.

Texmonorus: XuMHUYeCKas MPOMBIITICHHOCTE, MCTAJUTIYPT U, IPOU3BOACTBO CTPOUTCIbHBIX

Marcpuaios, CEBCKOX0391CTBCHHOE HpOHU3BOIACTBO, nmyunIcBas IPpOMBIIIIIICHHOCTD,
(b&pM&HCBTH‘ICCKaX IpOMBIIITICHHOCTD, IIpOMU3BOACTBO KOCMCTHUYCCKHX npenaparos,
IIpOU3BOIACTBO KOHCTPYKIITHOHHBIX Marcpuajion, SACKTPOHHAsA OPOMBIIIJICHHOCTD,
HAHOTCXHOJOIHMHA.

IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUST ITPOIPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHWA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO' ycranasnuBaeT TpeOOBaHHMS K pe3yIbTaTaM OCBOCHHA OOYyJarOIUAMHCA
IporpaMM CpejHero odmrero oO0pa30BaHUS (JIMYHOCTHBIM, METANPEIMETHBIM H TIPEIMETHEIM).
Hayuno-meToquueckoii OCHOBOM Juis pa3spabOTKM IUIAHMPYEMBIX pe3yJIbTaTOB OCBOCHUS
MporpamMm cpeaHero odmero o0pa3oBaHus ABJIAETCS CHCTEMHO-EATEILHOCTHBIN MOAXO.

B COOTBETCTBHH C CHCTEMHO-JACATCIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JHMYHOCTHBIX
pPE3yIbTATOB OCBOCHHA NIPCAMCTA «XHAMHS» Ha YPOBHC CPCAHCTO 061116[' O O6pa3OBaHHﬂ BBIICIICHDBI
© CACAYIOHMINEC COCTABIIAIOIINC!



OCO3HaHWE OOYYAIOMMMHUCH POCCHHCKOHM TPa¥TaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIHPHOCTH U CAMOOTIPE/IETICHHIO;

HaJINYUe MOTHBAIHU K 00YYEHUIO;

[[eJICHANPaBNCHHOE Pa3BUTHE BHYTPCHHHX YOCSKICHHN JIHIHOCTH HAa OCHOBE KITHOUEBBIX
[IEHHOCTEH 1 MCTOPUUECKHX Tpa Ui 6a30B0Oi HAyKH XUMHH;

TOTOBHOCTH H CHOCOOHOCTH OOYHYAIOHMIMXCS PYKOBOJICTBOBATHCS B CBOCH [EATENBHOCTH
[EHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMYM, MNPHUCYIMUMH HEJOCTHOH CHCTEME XHUMHYECKOro
o0pa3oBaHus;

HaJIp4uc nOpaBOCO3HaHUA 3KOJIOTHYECKOH KYJIBTYPH H CIOCOOHOCTH CTaBUTH IEIH H
CTPOUTD XKU3HCHHBIC MJIaHbI.

JluaHOCTHBIC pe3yIbTATHI OCBOCHHS NpeIMETa « XUMHSD) JOCTHTalOTC B €IUHCTBE y4eOHOH
¥ BOCIHTATEIBHOM JCATEIBHOCTH B COOTBETCTBHM C TYMaHHCTHYCCKHMH, COMOKYIBTYPHBIMH,
JIYXOBHO-HPABCTBCHHBIMU ICHHOCTAMH W WJICAIaM¥ POCCHHCKOTO IpakJaHCKOro oOIiecTsa,
MPHHATHIME B OOIIECTBE HOPMaMH W TPABHIAMH TOBEACHHUS, CIIOCOOCTBYIOMHME IMpoleccaM
CaMOTIO3HAHUs, CAaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHHS THYHOCTH 00YJarOHXCsl.

JlmunocrHbIe PE3YIBTATHI OCBOCHHA NPCIAMETA «XAMHSD) OTPpaXaroT C(;)OpM’HpOBaHHOCTL
OIIbITa IIO3HABATEIBHOU 1 nparcmqecxoﬁ ACATCIABHOCTH OﬁyanOIIIHXCH 110 pcau3anuy IPpHHATBIX
B OOIIECTBE ICHHOCT! eﬁ, B TOM 4YHCJC B 4aCTH:

1) rpakIanHCcKoOro BOCHIHTAHKA:

0CO3HaHUS 00YJAIONMMHUCS CBOMX KOHCTHTYIHOHHEIX IPaB M 0043aHHOCTEH, yBaXEHHA K
3aKOHY U TIPaBOTIOPSIKY;

OpE/CTaBICHAsS O COUHMANBHBIX HOPMAax W MpaBHJIaxX MENIIMYHOCTHBIX OTHOINCHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOP'-ISCKOI:'I ACATCIBHOCTH IIPH CO3JIaHHH y‘1€6HHX HPpOEKTOB,
PpCHICHHH y‘ICﬁHBlX ¥ IIO3HABATEIBHBIX 32/71a4, BRIHIOTHCHHAH XUMUWYCCKUX SKCICPHMCHTOB,

CIIOCOOHOCTH TIOHMUMATh ¥ MPUHUMATH MOTHBBI, HAMEPEHH, JIOTHKY H apryMEHTHI JPYTHX
TIPH aHAIIM3E Pa3iMYHbIX BHIOB yUeOHOH JeATEIbHOCTH;

2) NaTpHOTHYIECKOT0 BOCHHTAHUS
IEHHOCTHOTO OTHOMIEHHWS K WMCTOPHYECKOMY H HAYJHOMY HACIEQMI0 OTEYECTBEHHOM
XVUMHH;

YBAXCHHA K HNPpOHECCY TBOPUYCCTBA B obnactu TCOpHH H IPAKTUYCCKOro NPUMCHCHHA
XHMHH, OCO3HaHHA TOr0, 4T0 JOCTIDKCHHA HAYKH €CTh PC3YIbTAT JAIMTCIIbHBIX Haﬁmo,aefmﬁ,
KPOHOTIIMBLIX SKCHCPUMCHTAIIBHBIX IOUCKOB, NOCTOAHHOIC TPYAa y‘-IéHBlX H IPAKTHKOB,

HHTEpeCa ¥ [IO3HABATENBHBIX MOTHBOB B TMONYYCHMH H NOCIHSAYIOHNIEM aHalu3e
. AHGOPMAIH O MEPEOBBIX JJOCTHKCHUSIX COBPEMEHHOM OTEUECTBEHHON XAMHH;

3) AYX0BHO-HPAaBCTBCHHOI0 BOCTIHTAHHUSN:



HPaBCTBCHHOI'O CO3HAHM, STUUYCCKOTO NOBCACHNA,

CIOCOOHOCTH  OIEHHMBATH CHTYallHH, CBS3aHHBIC C XUMHYECKHMH  SBICHHUAMH,
U TNPUHAMATh OCO3HAHHBIC PEHICHHUS, OPHEHTHPYSCH HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TOBEICHWE W NOCTYNKH CBOHMX TOBapuUIeHd ¢ MO3MIUH
HPaBCTBEHHBIX U MPABOBHIX HOPM M OCO3HAHHE NMOCIECTBHM ITHX MOCTYIKOB;

4) popmupoBaHU KYJIbTYPbI 310POBbH:

NOHUMAaHHI IEHHOCTEH 3I0POBOTC H Oe3omnacHOTo oﬁp&%a KHA3HHA, HCOGXOHHMOCTK
OTBCTCTBCHHOI'O OTHOLICHHA K CO6CTBCHHOMy Q)HSH‘ICCKOM)’ " ICHXWYCCKOMY 3/10POBBIO;

cobmroieHust mpaBwii Ge30MacHoOro oOpamieHns ¢ BeHiecTBaMH B OBITY, HMOBCEIHEBHOH
JKU3HU U B TPYJIOBOH JIESTENBHOCTH;

INOHAMAaHHWs IOCHHOCTH IIPaBHI HHIAMBHAYAJIBHOIO H KOJUICKTHBHOIO Oe3omacHOro
MOBCICHHUS B CHTYAHAX, YIPOXarOHIUX 3/I0POBbIO U JKU3HHU TOJIEH;

OCO3HAHHUSA TOCJICACTBHNA W HENPHATHS BPEIHBIX TNPUBBIUEK (YHOTPEOJICHHs aIKOTOJs,
HapKOTHUKOB, KypEHHUS);

S) TpyAoBOro BOCIIMTAHHA:

-

KOMMYHHKATHBHON KOMIICTEHTHOCTH B Y4eOHO-HCCIEIOBATENBCKOH ICATEIBLHOCTH,
00IIEeCTBEHHO MMOIE3HON, TBOPYECKON H APYTUX BHIAX NEATEIBHOCTH,

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B pEHICHHH NPAKTHYECKHMX 3a[a4 COLUaIbHON
HaNPaBJICHHOCTH (B paMKaxX CBOETO KJIAcca, HIKOMBI);

HHTEpPECa K MPaKTHYECKOMY HM3Y4YEeHUWIO npodecchii pa3siM4YHOrO poja, B TOM YHCIC Ha
OCHOBE IMPAMEHCHUS MPEIMETHBIX 3HAHUH 110 XUMHUH;

YBaXXCHHS K TPYAY, HOIAM TPYJAa U pe3ysibTaTtaM TPYAOBOH AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY HHIHBHUIYAIBHOMN TpaeKkTopuH oOpazoBanus, Oy aymei
npodeccrr W peam3anii COOCTBEHHBIX XH3HEHHBIX ILIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
crioco0HOCTEH K XUMUH, HHTEPECOB B NOoTpedHOCTEH 001necTBa;

6) IKOJIOTHYECKOr0 BOCHIMTAHMSA:

9KOJIOTHYECKH, [1eIeco00pa3Horo OTHOMIEHUS K MPHPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUA
JKHA3HH Ha 3eMiic; ’ ,

IMOHMMaHUS TJI00ATBHOTO XapakTepa SKOJOTHYECCKHX TPOOTeM, BIHSHHUS 3KOHOMHUYECKHX
MPOIECCOB Ha COCTOSTHUE MPUAPOIHOMN U CONMATBHON Cpebl;

0CO3HAHUA HCOOXOAUMOCTH HCIONH30BAHMUA JIOCTHIKCHHAN XUMWH IS PeIICHUS BOIIPOCOB
. panuoOHaJIBbHOTO HPUPOAOIIOIL30BaHNA,



AKTUBHOTO HETIPUATHS NCHCTBHIA, MPHHOCSIIMX BpEX OKpYXKaloumieH NPHPOIHOH cpere,
yMEHHs MPOrHO3HPOBaTh HEONATONPHATHBIC 3KOJOTHYECKUE MOCTEACTBHS NPEAIPUHHMAEMbIX
JICWCTRYH W IPEAOTBPAIATH HX;

HAJIMY¥si Pa3BUTOIO 3JKONOTHYECKOTO MBIIUICHHS, OJKOJOTHYECKOH KyJIbTYphI, OIBITa
NeATETPHOCTH  JKOJIOTHYECKON  HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBAaTbCH HMH B
MO3HABATEIBHON, KOMMYHUKaTHBHOM H CONHAIbHON MPAaKTHKE, CIIOCOOBOCTH H YMCHHUS aKTHBHO
TIPOTHBOCTOSATH HICOIOTHH XeMohobuu;

7) HeHHOCTH HAYTHOI0 MO3HAHHSL:

cOPMHAPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YDPOBHIO
pa3BUTHS HayKH ¥ 0OLIECTBEHHOH NPaKTHKH;

NOHWMAHHS CIEeNH(QUKA XUMHA KaKk HayKH, OCO3HaHHA €€ poiH B (OpPMHPOBaHHH
PaIMOHATBHOTO HAYYHOTO MBUIUICHHUS, CO3/IaHHH IIEJIOCTHOTO NPEACTABICHUS 00 OKPYXKaIomeM
MHpE KaK O €JUHCTBE NMPHPOABI W YENOBEKa, B MO3HAHWH HPHUPOJHBIX 3aKOHOMEPHOCTEH H
perieHn# npobiieM coXpaHeHUs HPHPOHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0cO0OH 3HAYHMOCTH XHMHH Ui COBPEMEHHOW IMBHIM3AlMH: B o€
FYMaHMCTHYCCKOH HAlpaBICHHOCTH H BRXHOM POJNH B CO3JaHMM HOBOW 0a3bl MarepHaibHOM
KYJIBTYPBI, PEIIeHHH Io0aTbHEIX MPoGieM yCTOHYHBOTO Pa3sBUTHS 9E/IOBEYECTBA — CHIPHEBO,
SHEPreTHYECKOH, IMIMEBOH H OJKOJOTHYECKOH O€30IacHOCTH, B Pa3sBHTHH MEIWIHHBL,
olecrieueHnH yCIOBHH YCHEIHOTO TPYAa H SKONOTHYECKH KOM(OPTHOH KU3HA KKIOTO WieHa
o0bmecTBa; &

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: HNOHMMAHMS CYIIHOCTH METOJOB [O3HaHHA,
HCIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIHOJIB30BATh MOyJaeMble 3HAHUA A
aHanu3a W OOBACHEHHS SBICHHH OKPYXAIONIETO MHpPAa H NPOHCXOMIMX B HEM H3MCHCHHUH,
YMEHHUS JIeIaTh 000CHOBAHHBIE 3aK/IOYECHHS HAa OCHOBE HAayIHBIX (PAKTOB M MMEIOMIMXCs TAHHBIX
C TETBIO ONYYEHHs JOCTOBEPHBIX BEIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCHONb30BaTh XUMHYECKUE 3HAHAS UTA PCIHCHUSA npoGneM
B pCaIbHBIX JKU3HCHHBIX CUTYAIUAX,

HHTCPCCA K NO3HAHUIO ¥ HCCIIENOBATENIHCKOM HEATEITHHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEHpepsBHOMY 00pa30BaHHIO ¥ CaMOooOpa3sOBaHHIO, K
AKTHBHOMY ITOJIYYCHHIO HOBBIX 3HAHHWH 10 XHMHH B COOTBEICTBHH C JKH3HCHHBIMH
noTpeOHOCTAMY;

Sy

HHTEpeca K 0COOSHHOCTSM TPYJia B pasuyHbIX cepax npodeCcCHOHAILHOR AeATENHHOCTH.

METANPEAMETHBIE PE3YJIBTATDHI



MeTanpeaMeTHBIE pe3y/IbTaThl OCBOCHHUS Y4eOHOro mnpeaMera «XHMHS» Ha YPOBHE
cpeniHero o0uiero o0pa3oBaHMs BKIIOYAIOT:

3HAYMMBIE U1 (OPMHPOBAHHS MHPOBO33PEHHS OOYYAIOMMXCS MEXAHCHUIIIMHAPHBIE
(MexTpeMeTHbIe) OOIeHay HbIe TOHATHS, OTPAKAIOIHE HEIOCTHOCTh HAY4HON KAPTHHBI MUpa
U cnenuuKy METOIOB MMO3HAHMUS, HCIONIB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHs, BENIECTBO,
SHEPIHs, SBJICHHE, MPOLECC, CHCTEMa, Hay4HbIH ()aKT, NPHHIMI, IHIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUS, UCCIEN0BaHAE, HAOTIONCHNE, H3MEPEHHE, JKCIIEPHMEHT H JIPYTHE);

yHEHBepcanbHble  ydeOHble  fAelicTBHs  ([IO3HABaTeNbHBIE,  KOMMYHHKaTHBHBIC,
perynsTHBHBIE), oOecrneunBaromue (OPMHPOBaHHE (YHKHHMOHAILHOM TIDaMOTHOCTH H
COIHABHON KOMIETEHIMH 00y4Jalomuxcy;

CIocOOHOCTE  OOYYaIOMMXCS ~ MCHOJNB30BaTh  OCBOCHHBIE — MEXIMCHHILIHHADHBIC,
MHPOBO33DEHYECKHE 3HAHWS W YHHBEpCAIbHbIC y4eOHBIE JEHCTBHS B IIO3HABATCIBHON H
CONUATEHON MPaKTUKE.

MeranpeMeTHEIE Pe3yIbTaThl OTPAXKAIOT OBJAJCHHE YHHBEPCANbHBIMH y9IeOHBIMH
[O3HABATEILHEIME, KOMMYHHKAaTHBHBIMH B PETYJISTHBHBIMH JICHCTBHAMH.

OsjiajieHue YHHBEPCATBHBIMHA YIeOHBIME N103HABATENILHLIMH ACHCTBHAMH:

-

1) 6a3oBbie JoruvYecKue JeHCTBHN:

CaMOCTOSTENBEHO (POPMYIMPOBATh M AKTYaIM3HpOBaTh mpobieMy, BCecTOpOHHE e&
paccMaTpUBaTh;

OIIpEHACIATE IEIH [CATCHBHOCTH, 3aZiaBas HapaMeTpbl W KPpHTCDHH HX JOCTHIKCHHUA,
COOTHOCHTD PE3yIbTaThl ACATCIBHOCTH ¢ HOCTABIICHHBIMHY HCIAMH,

HCIIOJIB30BaTH NPH OCBOCHUHH 3HAHUH HpﬂéM’bI JOTHYECKOr0 MBIIUJICHUA — BBIICIHATH
XapakKTE€pHBIC HPHU3HAKHA MOHATHM H yCTaHaBIHBaTh HX B3aUMOCBA3b, HCIOJIB30BATh
COOTBECTCTBYIOMIHUC MOHATHAA IJIA 00BACHEHNE OT/ICIbHBIX Q)a.KT OB U ABJICHHHI >

BEIOMpATh OCHOBAHHS ¥ KPUTEPHHU JUTS KIACCH(pUKaVH BEMECTB B XUMHYECKHX PEaKInii;

yCTaHaB/IHUBATh NPUIHHHO-CICACTBCHHBIC CBA3ZY MEKY A3YYACMbIMH SABICHHAMU,

CTPOUTH JOTHUYCCKHEC PacCyKICHHA (EHI_EYKTHBHBI’S, JCOAYKTHUBHBIC, 11O aHa.HOI‘HH), BbIABJIATDH
3aKOHOMCPHOCTH H IPOTHBOPEYHS B pacCMaTpHUBACMbIX ABJICHHIX, d)OpMYHHpOBaTB BBIBOJBI 1
3aKJIFOYCHUA,

NPUMEHATH B MPOIECCE IO3HAHHS, WCIONB3yeMble B XHMHH CHMBOIMYECKHE (3HAKOBBIC)
MOJIE]IH, IPe0OPa3OBLIBATE MOJIENBHBIE IIPEACTABICHHS — XMMHYECKHH 3HaK (CUMBOII) 3JIEMEHTA,
XAMHEYecKas (OpMyNa, YPaBHEHHME XHMHYECKOW peaku# — MpH pemeHuH Yy4eOHBIX



MMO3HABATCIABHBIX U MMPAKTHYCCKHUX 3a/1a4, MTPUMCHATH HA3BAHHBIC MOACHBHBIC IPECACTABICHHUS U
BbIABJICHHA XapaKTCPHBIX HPH3HAKOB U3YJacMbIX BCHICCTB H XUMHYCCKMX peal(unﬁ.

2) 6a30Bbie HCCJIEI0BATEILCKHE ICHCTBHA:
BJIAJICTH OCHOBaM¥M METOJ0B HAYYHOrO NMO3HAHUS BEIIECTB W XUMHYECKUX PEaKiiHii;

dbopMynupoBaTh TeNM W 3a0aYd  WCCIIEJOBaHHS, HWCHONB30BATh NOCTaBJICHHBIE H
CaMOCTOATENILHO C(HOPMYIHPOBAHHBIC BOIPOCH B KAYeCTBE HMHCTPYMEHTA MO3HAHWS H OCHOBBI
Juist GOPMHPOBAHUS THIIOTE3BI TI0 TIPOBEPKE MPABHIBHOCTH BHICKA3bIBAEMBIX CYKICHUN;

BIaJICTh HABHIKAMH CaMOCTOSTE/ILHOTO IUIAHHPOBAHHA H IPOBEJICHUSA YYCHHYECKUX
IKCIIEPUMEHTOB, COBEPINICHCTBOBATh YMEHHA HAOMOAaTh 32 XO/IOM NIPOIECCa, CAMOCTOATENBHO
IPOTHO3UPOBATH €0 pe3yiabTar, (GopMynupoBaTh 000OIIEHWS M BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH Pe3yIbTAaTOB HCCIEIOBAHMUS, COCTABINTH OOOCHOBAaHHBIA OTYET O MPOACIAHHON
pabore;

nprOOpeTaTh OMBIT YYCHHYECKOH WCCIeNOBAaTebCKOM W TPOEKTHOH JAEATENIBHOCTH,
IPOSIBJISTE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIHHOMY MOWCKY METOJOB PpEIICHHS
HIPAaKTHYECKHX 33/1a4, IPHMEHEHHIO Pa3IAYHbIX METOAOB HO3HAHUS.

3) pabora ¢ undopmanmeii:

ODHMEHTHPOBAThCS B pasIWYHBIX HCTOYHWKaX uWH(opMaiuu (HaydHO-HOIyJspHAs
amMTEepaTypa XMMHYECKOrO COJIEp)KaHus, CIpaBouyHble Tmocobms, pecypcel MuTeprera),
aHATM3UPOBATH HHGOPMAIHIO Pa3IHIHBIX BHAOB H (POPM Mpe/ICTaBICHHS, KDHTHYIECKH OLCHHBATH
€€ IOCTOBEPHOCTH M HENPOTHBOPEYNBOCTB; )

dopMyIEpOBATE 3aNpOCH W NPHAMEHSTH pa3HYHBIC METOIBI NPH TOHCKE B 0Tbope
uHpOpMaIH, HeOOXOAAMOH /IS BHIIOTHEHNS y4eOHbIX 3a/1a4 ONPEAENEHHOTO THIIA,

nprOOpETaTh OIBIT WCIOJIB30BAHUS HHMOPMAIMOHHO-KOMMYHHMKATHBHBIX TEXHOJOTUH H
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BHIOMPATH ONTUMANBHYIO GOpMY MpescTaBicHus HHGOpMaHH (CXEMBI,
rpad¥KH, TEarpaMmel, TaOIHIbL, PACYHKH H IPYTHE);

HCIIONIb30BATh HAyYHBIM S3BIK B KadecTBE CpEJACTBA IpH paboTe ¢ XUMHYECCKOM
urdopmanyeil: NPHMEHATH MEXKNpeAMeTHBIe (QU3UYecKHe M MaTeMaTH4YeCKue) 3HaKH H
CHMBOJIBL, (pOpMYITEI, a00OpeBHATYPhI, HOMEHKIATYDY;

N

HCIIOJIb30BATH U Hpe()6p330BI>]BaTI> 3HAKOBO-CHMBOJIMUYCCKHUC CPCICTBA HArJIAAHOCTH.

OBJI&)JGHEC YHHBEPCAIBHBIME KOMMYHHKATHBHLIMH JIeHCTBHAMHF:



3a/]aBaTh  BOMPOCHI MO CymecTBy oOcyXjgaemModf TemMsl B XOJe JHaiora
W/WA JAMCKYCCHM, BBICKA3bIBaTh WJEH, (POPMYyIUpPOBATh CBOM MPEAJIOKEHHS OTHOCHTENIBHO
BBITIOTHEHUS HPEIIOKCHHOH 3a/1a4H;

BEICTYIIATH € Npe3eHTaluell pe3ynbTaroB IIO3HABATEIBHOM NEATENLHOCTH, MONYIEHHBIX
CaMOCTOSTENEHO MM COBMECTHO CO CBEPCTHHKAMHM TIPDH BBIIOJHEHHH XHMHYECKOTO
9KCIIEPAMEHTa, NPAaKTHYeCKOH paboThl MO HCCNEJOBAHUIO CBOMCTB H3YYacMbIX BEINECTB,
peaTu3aun yaeOHOTO TIPOEKTa H hopmynHpoBaTh BBIBOJIBI
IO pe3yJIbTaTaM MPOBEASHHBIX HCCIIEIOBAHMM MyTEM COITIacCOBaHHU MO3HIHH B X0€ 00CyXKACHH
¥ oOMeHa MHCHHAAMU.

OBJiajieHHe YHHBEPCANBLHBIMH PETyJISSTHBHBIMH JelicTBHAME:

CaMOCTOSATENIbHO TUIAHHPOBaTh W OCYINECTBISTH CBOIO IO3HABATEILHYIO IEATEIBHOCTS,
onpenensis €€ UENM W 33/1aud, KOHTPOJIUPOBATH H MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
OpeUlaraeMplii JITOPHTM JICHCTBHH IIPH BHIIONHEHMH y4eOHBIX H HCCJIENOBATe/IbCKUX 3a1ad,
BEIOHpaTh Hanboiee HPPeKTHBHBI cOco0 UX peIleHHs ¢ y4ETOM NOJNYYEHHs HOBBIX 3HAHHUM O
BEIIECTBAX W XHMAYIECKHX PEaKIHIX;

OCVIIECTBIATE CAMOKOHTPOIID cBOCH }ICHT%HLHOCTH Ha OCHOBE caMoaHaIi3a ¥ CaMOOIICHKH.

NPEJMETHBIE PE3VJIBTATHI

10 KJIACC

[IpenmeTHBIe pe3yIbTaThl OCBOCHHMS Kypca «OpranuyecKas XUMEsD» OTPaXKaroT:

cOPMHPOBAHHOCTH NPEACTABICHHN O XAMAYECKOH COCTABIIIONIEN €CTECTBEHHO-HAYIHON
KapTHHBI MHpa, POJIH XMMHH B TO3HAHWH SBICHHH NPHPOIBL, B (POPMHMPOBAHHH MBILLICHHS U
KyAGTYPHl JIAYHOCTH, €€ OYHKIHOHATNHGHOH TIPaMOTHOCTH, HEOOXONMMOH [UIS peHiCHUS
NPaKTHYECKHX 3aJa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3/I0POBBIO H

MPUPOIHON Cpele;

BlIQJICHHE CHUCTEMOHW XHMHMYECKHMX 3HAHUM, KOTOpas BKIIOYA€T: OCHOBOIIONATraroliue
MOHSATHS (XHMHYECKAN 3JICMEHT, aTOM, 3JIEKTpOHHAas 000JI0YKa aToMa, MOJIEKYJId, BaJICHTHOCTb,
3NEKTPOOTPUIATEILHOCTh, XHMHYECKast CBSI3b, CTPyKTypHas Gopmyna (passépHyTas W
COKpaméHHas), MOJNb, MOISIpHAas Macca, MOJIAPHBIM 00BEM, YITIEPOJHBIA  CKeneT,
(QYHKIHOHAIBHAS TPYNIa, pajdKal, H30MEpHs, H30MEpbL, TOMONOTMYCCKHN DsJl, TOMOJIOTH,



YIIE€BOJAOPObBL, KHUCIOPOA M a30TCOACPIKAIMHME COCUHEHUS, MOHOMEDP, NOTHMEp, CTPYKTYPHOE
3BEHO, BRICOKOMONEKY/IAPHbIC COCIHHECHUS); TEOPUH U 3aKOHBI (TEOPHUS CTPOCHHS OPTaHUIECKUX
BemectB A. M. bByrtiepoBa, 3akoH coOXpaHEHHS MacChl BEINECTB);, 3aKOHOMEPHOCTH,
CHMBOJIHYECCKUIM S3bIK XHMHHW; MHPOBO33PEHUECKHE 3HAHMS, JICKAIIHE B OCHOBE MOHUMAHUSA
NPUYUHHOCTH W CACTEMHOCTH XUMUYCCKHX SIBJICHUH, (PaKTONOTHYECKHE CBECHNUS O CBOHCTBAX,
COCTaBe, MOJIyYCHHH U O€30IacHOM UCIOIB30BAHAN BRKHEHIIINX OPTraHWYECKHUX BEMIECTB B OBITY
¥ NPAKTHYECKOH IeATEIBHOCTH YEI0BEKA;

c(hOpMHUPOBAHHOCTH YMEHHI BBIIBIATH XapakTepHBIE IPH3HAKA TMOHSTHH, yCTaHABIMBATH
HX B3aUMOCBSI3b, HCTIOJIH30BATh COOTBETCTBYIOMIAE TIOHATHS IIPH ONKUCAHUH COCTaBa, CTPOCHHA H
TIpeBpallCHHH OPraHNIeCKUX COETHHEHHH;

chOpMHPOBAHHOCTh YMEHUI WMCTIONB30BATH XMMHYECKYI0 CHMBOJHKY Ul COCTaBJICHHA
MOJIEKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOH) GOpMyI OPraHu9IecKHX BELIECTB
¥ YpaBHEHHH XHMHYCCKHX PEaKiliii, M3roTaBMBATh MOJEIH MOJICKY] OPraHHYECKHX BEIIEeCTB
JUTSL ULTIOCTPAIMH UX XHMHAYECKOTO ¥ IPOCTPAHCTBEHHOIO CTPOCHHS;

chOpMHIPOBAHHOCTh YMEHHH YCTaHABIMBATH NPHHAMICKHOCTD H3YYCHHBIX OPraHHYECKHX
BEIECTB 1[I0 HMX COCTaBy W CTPOCHHIO K ONpeacnEHHOMY Kiaccy/Tpynne COeIMHEHHH
(YyrieBo#OpOABI, KHCIOPOA H  a30TCOACPKAIUE  COCHHHEHHSA, BBICOKOMOIEKYISPHBIE
COeNMHENN), laBaTh MM Ha3BaHWs 1Mo cucteMarmdeckoii Homenkiarype (IUPAC), a Ttaxxe
[OPUBOAMTH TPHBHAIBHBIC HAa3BaHWS OTAC/ILHEIX OPraHWYECKHX BEHIECTB (JTHJIEH, IPOIMICH,
alleTWIEH, STWICHTIIUKONb, TIHICPHH, (eHON, (OpManblerHi, aneTaubJerui, MypaBbHHAS
KHCIOT4, YKCYCHAs KHCIOTa, OJICMHOBAas KHCIIOTA, CTEApHHOBAs KHCJIOTa, IUIIOK03a, PpyKTosa,
KpaxmaJ, HeJUTH0I03a, MAIAH); i

chOpMHPOBAHHOCTh YMEHHS ONPEHENATh BHIbI XHUMHYCCKOHW CBSI3H B OPraHHYECKHX
coeHHEHUSX (OMHAPHBIE ¥ KPATHHIE);

cOPMHPOBAHHOCTE YMCHHS NPHMEHATH IOJIOXEHHS TEOPUM CTPOCHMS OPraHHYECKHX
semects A. M. ByrnepoBa juis oOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOEHMSI; 3aKOH COXPaHEHHS MacChl BEIECTB;

cOPMHpPOBAaHHOCTH yMEHHI XapaKTepW30BaTh COCTaB, CTPOEHHE, (QH3MYECKHE WU
XUMHYECKHE CBOMCTBA THIHYHBIX IPEACTaBUTENNCH pa3iHYHbIX KIACCOB OPraHWYeCKUX BEIHICCTB
(MeTaH, 5TaH, OTHJIEH, MpOIWICH, amerwieH, Oyramuwen-1,3, mermnOyramwen-1,3, Oemsorn,
METaHOJI, DTaHOJI, dTHICHTIIMKO/b, [IHIEPUH, (EHOI, aleTalbJeruj, MypaBbuHas H yKCycHas
KHCJIOTHI, IJIOKO3a, KpaxMmal, MeJUTI0NI03a, AMHUHOYKCYCHas KHCIO0Ta), HIUIOCTPHPOBATH
IEHETHUECKYIO CBS3b MEKIY HWMH YPaBHCHHSMH COOTBETCTBYIOHIMX XHMHYECKHX DEaKiui C
HCIIOJIB30BaHAEM CTPYKTYPHBIX POpMYIT;

chOpMHUPOBAHHOCTh YMEHHS XapaKTepH30BaTh MCTOYHHKH YIJIEBOJOPOJHOTO CHIPBS
(medTh, TPHPOMHBIA ra3, yroib), cmocoObl WX NepepabOTKH ¥ HPAKTHHYECKOE NPHMEHCHHE
IPOIYKTOB NepepaboTKy; .

chOpPMHEPOBAHHOCTE YMEHHH WPOBOAWTH BBIUHCICHHS [0 XHMHYECKHUM YDPaBHCHHIM
(Maccel, 00bEMa, KOTAYIECTBA HCXOHOTO BEMIECTBA WM IPOAYKTa PEaKilfy 110 H3BECTHBIM Macce,
00BéMY, KOJTHYECTRY OJIHOTO 3 HMCXOJIHBIX BEIIECTB
WM TIPOIYKTOB PEAKIINHN);

cOpPMHPOBAHHOCTh YMEHHH BIIaJIeTh CHCTEMOH 3HaHKH 00 OCHOBHBIX METOJAX HAYYHOIO
NO3HAHWSA, MCIOOJNB3YEMBIX B XWMHH 0pPH H3YYCHUM BEIIECTB ¥ XUMHYECKHX SBJICHHH



(mabmoneHne, W3MEpPEHUE, OJKCIEPHMEHT, MOJECIUPOBAHUE), HCHONL30BaTh CHCTEMHEIS
XMMHYECKUE 3HAHMS JUIs IPHHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHTYAIHAX, CBI3aHHbBIX
C BEHIECTBAMH U HX NPAMEHCHHEM;

copMUPOBaHHOCTH YMEHHH COOMIONATH MpaBHIa MONH30BAHAA XHMHAYECKON MOCYIOH M
1ab0paTOpPHBIM 00OPYAOBAaHUEM, 2 TAKKE NPaBHIIa OOpANICHHS ¢ BENIECTBAMH B COOTBETCTBHH C
HHCTPYKIHAMH O BHITOJHEHHIO Ta00paTOPHBIX XAMAYECKHAX OMBITOB;

chOpMUPOBAHHOCTh, YMEHHWI IUTAHAPOBATH M BBHIIOIHATH XAMHYCCKHH IKCICPHMEHT
(mpeBpamieHus OPTaHWYECKAX BEUICCTB MPH HArPEBaHUM, ITOJYYCHHC STHICHA H W3YyYCHHE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIIHH OPTaHWICCKHX BEIIECTB, IeHATypanus OEJIKOB IPH HarpeBaHHUH,
[BETHBIE PEaKIHHK OEJIKOB) B COOTBETCTBHY C IPABHIIAMH TEXHHUKH 0€30MIAaCHOCTH TIpH OOpalieHuI
¢ BemiecTBaMH M 1a0OpaTopHBIM OOODYAOBAaHHEM, TIPEICTABIATH PE3YVABTATHI XHMHYECKOTO
JKCIepHMeHTa B (opMe 3amucH ypaBHEHWH COOTBETCTBYIOUNIMX peaknuii W (OpMyIHpOBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3yJIbTATOB;

chOPMHPOBAHHOCTh YMEHWH KPUTHYECKH AHAIM3MPOBATH XMMHYECKYIO HH(OPMAIHIO,
NOJIyYaeMYIO W3 Pa3HbIX HCTOUYHHKOB (CpecTBa MaccoBoil nHpopmanuu, HTEpHET B ApyTHX);

cOPMHPOBAHHOCTh, YMEHWH COOMIONATh TIpaBWIA 3KOJIOTHYECKH Nelecoodpa3sHoro
moBeleHUsT B OBITY W TPYAOBOH AEATENBHOCTH B HEMAX COXPAHEHHS CBOEro 370POBbS H
OKPYXAIOIIEH NMPHPOTHONH Cpe/ibl, OCO3HABATh ONACHOCTH BO3JEHCTBHS HA KUBBHIC OPraHW3MbI
OTIpE/ICNIEHHBIX OPraHWYeCKHX BEIMIECTB, MoHMMas cMbichn nokaszarens [1JIK, mosicHaTe Ha
NpHMEpax CIOCOOBI YMCHBINCHUS W MPEAOTBPALICHHs UX BPEIHOTO BO3JACHCTBHS HA OPTaHW3M
9eJIOBEKa; "

Juis 00y4aroIMXCsi ¢ OTPaHWYCHHBIMH BO3MOXHOCTAMH 3[0POBbS: YMEHHE IIPHMEHATH
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX TO3HAHMS BEHIECTB M XHMHYECKHUX SBICHHUIH;

JUIS CTIETIBIX ¥ CTa00BHIAIIMX O0YJarOMIXCs: YMEHNE HCIONIB30BaTh Pelbe(HO-TOUCHHYIO
cucremy obosnauenwii JI. bpaiins anms 3amiucu xumMugeckux QopMyIL.

11 KJIACC

IIpenmeTtHbie pe3ynbTaThl OCBOSHHS Kypca «O0mas 1 HeopraHHuecKass XUuMUs) OTPaXaroT:

c(OPMHUPOBAHHOCTE MPE/ICTABICHHUI: 0 XHMHUYESCKOH COCTaBIIMIONEH €CTeCTBCHHO-HAYIHOM
KapTHHBI MHpa, POJIH XAMWH B NO3HAHHMH SBICHHH NPHPOABI, B (JOPMHPOBAHHH MBIILICHHS H
KyJAbTYphl JIHYHOCTH, €& (YHKUMOHATHHOH TI'PAMOTHOCTH, HEOOXOMMMON IS pelIeHHS
NPAKTUYECKNX 3a7ja4 ¥ 3KOJOrH4YecKH OOOCHOBAaHHOTO OTHOMICHHS K CBOEMY 3JI0POBBIO H
IPUPOAHOHN CpEJiE;

BIIAJICHHE CHCTEMOW XWMHWYECKWX 3HAHWU, KOTOpas BKIIOYAET: OCHOBONOJATAIOIIUE
MOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTPOHHbBIC OpOWTANH aTOMOB, HOH,
MOJIEKyJla, MOJIb, MOISPHBIH OO0BEM, BAJICHTHOCTH, 3JICKTPOOTPUIATEIBHOCTh, CTCICHD
OKHCJICHMS, XUMUYecKas CBsi3b (KOBAICHTHAs, WOHHAY, METAUIHYECKAas, BOJOPOIHAS),



KpUCTAUTAYECKAss  peméTKa, THNBI XAMHYECKHX  peakimii, pacTBOp, OJIEKTPOJIUTEL,
HEDJIEKTPOJIATEI, JJICKTPOJHTHYECKAs NUCCONHUANUS, OKHCIHNTENb, BOCCTAHOBHUTENb, CKOPOCTDH
XHMHYECKOH peaKiii, XAMHIECKOe PAaBHOBECHE); TEOPHH H 3aKOHBI (TEOPHS JIEKTPOIHTHIECKON
Jqucconnanuu, nepuoaudeckuii 3akon JI. YI. Meneneesa, 3ak0H COXpaHEHHsS MacChl BEIIECTB,
3aKOH COXPaHCHWS ¥ MPCBPAIICHHS JHEPTHHM IIPH XMMHYECKHX pPEaKilisiX), 3aKOHOMEPHOCTH,
CAMBOJIHYECKHH S3BIK XMMHH, MHPOBO33PEHYECKHE 3HaHMS, JICKAIUE B OCHOBE IIOHHMAHHSA
IPHYAHHOCTH W CHCTEMHOCTH XAMHWYECKHX ABJICHHH, (JaKTONOTHYECKHE CBENACHHS O CBOMCTBAX,
cOCTaBe, MOMYYCHUM W 0E30MaCHOM HCIIONB30BaHHH BAXHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY ¥ MPAKTHIECKOH eATEILHOCTH YEIIOBEKa;

chOpMHEPOBAaHHOCT YMEHHI1 BHISABIATH XapaKTEPHBIE NPU3HAKA MOHATHH, YCTaHABIMBATD
HX B3aUMOCBSI3b, HCIOJIH30BATh COOTBETCTBYIOIHE MOHATHSA NPH ONMCAHHA HEOPTraHMYECKHX
BEINECTB U WX MpEeBpaliCHU;

chOpMHUPOBAHHOCTE YMEHWH WCIONB30BaTh XHMHYECKYIO CHMBOJHKY JUIS COCTAaBIICHHS
GopMyT BEUIECTB W YPaBHEHHH XHMHYECKHMX PEaKiui, CHCTEMATHYECKYI0 HOMCHKIATypy
(IUPAC) ¥ TpwBHaIbHbIE Ha3BaHWS OTJCHBHBIX HEOPTaHMYECKHWX BEIIECTB (yrapHbli ras,
YITIEKHCHIBIH Ta3, aMMHaK, rani€Has H3BeCTh, HETAlIEHas HM3BECTh, NMUTHEBAs COMA, MHPHUT U

JpYTHE);

c(hOPMHPOBAHHOCTh YMEHHH ONPENIENATh BAICHTHOCT M CTENEHD OKMCIICHUS XUMHICCKIX
3JIEMEHTOB B COSAMHEHMSAX PA3INYHOTO COCTABA, BH/ XMMHIECKOH CBA3H (KOBAJICHTHAs, HOHHAs,
METANIHYEcKas, BOJAOPOJHASN) B COSMHHCHHAX, THI KPHUCTAUIHYECKOH PEemETKH KOHKPETHOTO
BEemeCTBa (AaTOMHAs, MOJEKYJSpHAs, HOHHAs, METAUIMYECKas), XapakTep Cpejibi B BOIHBIX
pacTBOpax HEOPraHHYECKHX COSIHHEHHH;

cpOpMHPOBAHHOCTH YMEHHIl YCTAHABIHBATH NPHHANICKHOCTh HEOPraHHYCCKHX BEINECTB
[0 HX COCTaBY K OIIPEIEIEHHOMY KIIacCy/TpyIile COeIMHEHUH (IIPOCThIE BEMECTBA — METALIBI H
HEeMETaJlIbl, OKCH/IbI, OCHOBAHHS, KHCIIOTHL, aM(QOTEPHbIC THAPOKCHIbL, COJIH);

cOpMHPOBAHHOCTH ~YMEHHH pACKphiBaThb CMBICT TiepHOAMdeckoro 3akona [l
V. MeHzneneeBa ® JEMOHCTPHPOBAaTh €r0 CHCTEMAaTH3HPYIOMYIO, OOBLACHUTENBHYIO H
MIPOTHOCTHYECKYIO ()YHKIIHH;

chOpMUPOBAHHOCTh YMEHHH  XapakTepH30BaTh OJICKTPOHHOC CTPOCHHE  aTOMOB
XAMHAYECKHX 37eMeHToB 1—4 mepuoznos Ileproardeckoil CHCTEMBI XUMHYECKHX d1eMeHToB JI.
. MenneneeBa, UWCHOONL3YS IOHSTHS «S-, p-, d-3JE€KTPOHHBIE OpOHMTANHMy», (OHEPreTHYECKHC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHYCCKHX 3JIEMCHTOB H HX
coelpHEHUH Mo mepuojaM u rpynnam [lepuoamueckoif CHCTEMB! XHMHYECKHX 3jieMeHToB /[l
W. Menneneesa;

chOpMHPOBAHHOCTH YMEHHUM XapaKTePU30BaTh (ONHCHIBATH) O0IIIE XUMUYECKHE CBOMCTBA
HEOPraHHYECKUX BEMIECTB Pa3IMYHBIX KJIACCOB, MOATBEPIKAATh CYHIECTBOBAHHE IEHETHYECKON
CBA3W MEXKIY HEOPraHHUYCCKHMH BEIIECTBAMH C IOMOINBIO YPaBHEHHH COOTBETCTBYIOMIHX
XUMHYECKHX PEAKIIHiA;

chOpMHPOBAHHOCTH YMEHHS KIAacCH(PUIHPOBATh XMMMYECKHE PEAKIWH MO Pa3IUIHBIM
npusHaKaM (9HCIy W COCTaBy pEeardpyolHX BEHIECTB, TEmnoBoMy 3(dekTy peaximu,
HU3MEHEHHIO CTEIIEHEH OKHCIICHHS JJIEMEHTOB, 00PaTHMOCTH PEaKI¥WH, YIACTHIO KaTaIu3aTopa);



c(hOpPMHPOBAHHOCTH YMEHHUH COCTABIATH YPaBHCHHMS PEaKIIUil Pa3IHUHbIX THIIOB, TOJHBIC U
COKpAILEHHBIC yYpaBHEHMs peakiidii MOHHOTO OOMeHa, YUWThIBas YCJIOBHS, TPH KOTOPHIX 3TH
peaKknyy BAYT 4O KOHIA;

c(hOpPMHUPOBAaHHOCTh YMCHHH MPOBOJNTH PEAKI[AH, ITOATBEPKAAIONMME KavYeCTBEHHBIH
COCTaB pa3NHYHBIX HEOPraHWYECKHUX BEINECTB, paclo3HaBaTh ONBITHBIM TYTEM HOHBL,
MIPHUCYTCTBYIOIIHE B BOJAHBIX PAcTBOpaxX HEOPraHHUYECKUX BEIIECTB;

C(i)OpMHpOBaHHOCTB YMeHHfI PpacKpeiBaThk CYHIHOCTH OKHUCIHUTCIBHO-BOCCTAHOBUTCIBHBIX
peamnf/i IIOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OasnaHca 3THX pealc{mﬁ;

chOpMHAPOBAHHOCTH YMEHUM OOBSCHSTH 3aBUCHMOCTh CKOPOCTH XMMHYECKOHM pEaKyy OT
pa3nuUHbIX (AKTOPOB; XapakTep CMEINCHHS XMMHYECKOTO DaBHOBECHS B 3aBHCHMOCTH OT
BHeNTHero Bo3aeicTeus (mpuniun Jle arense);

c(hOpPMHPOBAHHOCTH YMCHHI XapaKTEPH30BATH XAMUYECKHUE ITPOLECCHI, JIeXaliHe B OCHOBE
MIPOMBIIIIEHHOTO TIOJYyJYCHHS CEPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMHPOBAHHOCTh
Mpe/ICTaRIeHAH 00 OOmMX HAYYHBIX NMPHHIHUNAX W JIKOJOTHYECKHX MpoOIeMax XHMHYECKOTO
TIPON3BOJICTBA;

chOpMHPOBAaHHOCTh YMEHHMHM TIPOBOAMTH BBHIYMCIICHHA C HMCIONB30BAHMEM ITOHATHS
«MaccoBas JOAsS BeEIeCTBA B pacTBOpPE», OOBEMHBIX OTHOINCHHH Tra30B IIPH XHMHYECKHX
peaxnusx, Macchl BENIECTBA WK 00bEMA ra3oB 0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEILIOBOro 3¢ (deKkTa peakiuy Ha OCHOBE
3aKOHOB COXPaHEHUA MACChl BEHNIECTB, IPEBPAICHUS M COXPaHEHHUS SHCPIHi;

copmupoBaHHOCTS yMEeHUH COONIONATH MpPaBUIIa NOJNL30BAHHMS XUMHYECKOH MOCYNOH H
nabopaTtopHbM 000pYIOBaHKEM, a TAKOKE MPaBHia OOpaIeHHs ¢ BEMECTBaMH B COOTBETCTBHHU C
AHCTPYKIHMSIMHY [0 BHIMTOJHEHUIO Ta00paTOPHBIX XHMHYECKHX ONBITOB;

chOpMUPOBAHHOCTh YMEHHH TNAHUPOBATh ¥ BBIIOIHATH XHMHYECKHH OKCIICPHMEHT
(pa3noxeHWe NEPOKCHIA BOAOpPOJAa B MPHCYTCTBHH KAaTalu3aropa, ONPENEICHHE CPebl
PacTBOPOB BEIIECTB ¢ MOMOMIBIO YHUBEPCATBHOIO WHIAWKATOPA, BIUSHHE PA3IHYHBIX (GaKTOpOB
HA CKOPOCTh XMMWYECKOW DPEaKIHH, peakiyy HOHHOIO oOMeHa, KaYeCTBEHHBIE PEaKkuu Ha
cynbdar-, KapOOHAT- ¥ XINOPWA-aHHOHBI, Ha KaTHOH AMMOHHS, PEIICHHE JKCHEPHMEHTAIBHBIX
jagay mo TemMam «Mertamney u «Hemeramns») B COOTBETCTBHHM € UPaBHJIAMH TEXHHKH
6e301acHOCTH TIpH O0paICHIH ¢ BEMECTBaMH H 1ab0paTopHbIM 000pYI0OBaHHEM, IPEACTABIIATE
pe3VIIbTAThl XAMHYECKOTO OSKCIEpAMeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOLIMX
peakiuii 1 GOPMYITHPOBATEH BBIBOII HA OCHOBE 3THUX PE3YJIbTATOB;

CcOPMHPOBAHHOCTh YMEHHWH KPHTHYECKM AHATM3MPOBATH XMMHYECKYIO HH(OPMAIHIO,
HOJIYYaeMYIO W3 Pa3HbIX HCTOYHHKOB (CPEeICTBa MaCCOBOH KOMMYHHKAIUH, IHTEpHET H APYTHX);

chOpMHPOBAHHOCT, YMEHHUH COOMIONATH NpaBHIAa 3KOJIOTHYECKH HEIeco0Opa3sHoro
NOBC/ICHUS. B OBITY W TPY/JOBOH JESTENLHOCTH B HENSMX COXPAaHEHMsS CBOEIO 3J0pPOBbA H
OKPYKaroIeH TPUPOIHOM Cpefibl, OCO3HABATH OMACHOCTH BO3JACHCTBHSA Ha JKHBBIE OPraHM3MBI
OUpEIEIEHHBIX BEIIECTB, OHAMas cMbici nokaszarens [1JIK, noscHaTs Ha mpuMmepax crnocoObl
YMEHBIIICHUS U IPSIOTBPAIICHUS X BPEAHOTO BO3/ICHCTRHS HA OPraHu3M YellOBeKa;

JIIs 06yqaromﬁxcs1 C OrpaHUYCHHBIMH BO3MOXHOCTAMH 30POBHA. YMCHUC IIPAMCHATH
3HaHus 00 OCHOBHBIX JOCTYIHBIX MCTOJax NO3HaHHs BCIICCTB M XUMHYCCKHUX SIBJICHHIH;



JUIS CIIETIBIX ¥ CIab0BUASINMX O0YUYArOMUXCS: YMEHHE HCIOIB30BAThH pem)edmo ~-TOYCUHYIO

cucreMy obo3HadeHui JI. bpaiins ans 3anucn xumudeckux Gopmyi.
TEMATHYECKOE IVIAHUPOBAHHUE
16 KJIACC

Ne HaumenoBanme pa3zienoB u T€M MPOrpaMMBI
n/n

Paszpen 1. Teopernueckne 0CHOBBI OPraHNYeCKOl XUMHAN

1.1 TIlpenmer opranuyeckodl XuMuu. Teopusi CTPOCHUS
opranuyecknx coeauHeHuit A. M. Bytneposa

Hroro no pazpeny

Paznes 2. YrieBogopoasl

2.1 TlpenenbHble YIIIEBOAOPOIHI — ATKAHBI

2.2 HemnpenenbHbie YIIEBOAOPOIBI: ATKEHBI, AIKAIUEHDI, AJIKUHBI
2.3 Apomaruyeckue yrieBOIOPOIBI

2.4 TlpupomHble HCTOYHHUKH YTIIEBOAOPOIOB U HX mepepaboTka
Hroro o pazneny

Paznen 3. Kuciopoaconepixamme opranndeckue coeANHEHUS
3.1 Couptel. @eson

3.2 Anpnerunsl. Kap6oHoBbie Kuca0ThL. ClI0XKHBIE 3QUPHI

3.3 VYrnesoas!
Uroro no pazaeny i
Paznen 4. A3oTcoaep:kanmue opraHu4ecKne coeJHHeHHSs
4.1 AwmwusBL. AMUHOKHCIIOTHL. benku

Hroro no pazgeny

Paznen S. BoicokomoieKyJIsIpHbIE COeMHEHHS

5.1 TIlnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME
11 KVIACC

Ne HauMeHoBaHMe pa3feioB H TEM MPOrPaMMbI
/1

Pa3pen 1. TeopeTn1ueckne 0CHOBBI XUMHH

1.1 Crpoenne aromoB. [leproandeckuii 3akon u [leproanygeckas
cucTeMa xummudeckux aneMenToB J. YI. Menneneesa

1.2 Crpoenue Bemecta. MHOTOOOpa3ue BEMIECTB

1.3 XummuecKie peaKiuu

Hroro no pazaeny

Paznen 2. Heoprannueckas XuMust

2.1 Meramist

2.2 Hewmeramisl

2.3 CBs3b HEOPTraHUYECKHUX ¥ OPTaHWIECKUX BEMIECTB
Wroro no pazaeny

Paznen 3. XumMusa 4 ’KU3Hb

KommuecTBo yacon

Bcero  KonTtponbHbIe

34
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No
n/m

3.1

HawnmenoBanue Pa3aciioB U TEM IIPpOrpaMMbl

XUMUS ¥ )KU3HB

HUroro no pazgeny

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
NOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
n/m
1  IIpemmer opraHu4ecKoi XUMHH, €€ BOSHUKHOBCHHE, PA3BUTHC U

0w g N B

10

11
12
13

14

15

16
¥

18
19

20
21

3HA4YCHHUC

Teopus ctpoenus opranuueckux coenuaeHuit A. M. bytneposa,
€& OCHOBHBIE TIOJIOKESHHS

IIpencrasienue o KiIacCu(PUKANUN OPraHHUECKUX BEIICCTB.
Homenknatypa (cuctemarndeckas) ¥ TPHBHAIBHBIC HA3BAHHUS
OpraHN4eCKHX BEIIECTB

AJIKaHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTHYECKHN PAL

MertaH 1 3TaH — NpPOCTEHIINE IPECTABUTEIH ATKAHOB
AJKEHBI: COCTaB U CTPOSHHUE, CBOUWCTRA

OTHIEH U NPONUIIEH — MPOCTEHIINE NPEICTABUTENHN AJIKEHOB

IIpaktuyeckas pabota Ne 1. «Ilonydenue 3TuiIeHa U H3yUCHHE
€ro CBOKCTBY

Anxanuensl. byraguen-1,3 u metunOyraguer-1,3. [lonygyenne
CHHTETHIECKOTO KaydyKa U Pe3uHBI

AJNKWHBIL: COCTaB ¥ OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHIECKHit
pan. AeTUnes — OpoCTEHINuil TPEACTaBUTEND AIKMHOB

BrrauciieHus mo ypaBHEHHIO XAMHUYECKOHW PeaKIuy
ApeHbl: 6eH3011 ¥ TONyoN. TOKCHYHOCTD apeHOB

I'enernyaeckas CBA3H YTII€BOAOPOA0B, IPUHAJICIKAIINX K
Pa3siiInIHbIM KJIacCaM

IIpupoaHbIe HCTOYHHKH YTIICBOAOPOJIOB: IPUPOIHEIN ra3 u
TIOITyTHBIE HE(TSHBIE Ta3bl, He()Th W MPOAYKTHI €& epepaboTKu

IIpupogHbIe HCTOYHHUKY YTIEBOJOPOOB: IPUPOIHEIHN ra3 u
HOIYTHBIE HEQTAHBIE Ta3bl, HePTH U MPOIYKTHI €€ IepepaboTKH

KonTposneras pabota 1o pazzeny «YTaeBogoOpOIsD

IIpenenbHbBIE OJTHOATOMHBIE CIUPTHI: METAHOJ U STAHOIL.
Bonopoanas cBsise

MHoroaToMHEIS CIUPTHI: OTUIICHITIMKOJIb U TTINICPHUH

DeHOII: CTPOCHUE MOJIEKYJIB], (PU3NIECKIE ¥ XUMHIESCKUE
CBOJCTBa, IPHMEHEHHE

Ansaerugsl: GOpMaNbICTH U alleTANbAETH. ATICTOH

OnHOOCHOBHEIE TIPE/IENBbHBIC KAPOOHOBBIE KUCIOTHL:
MypaBbUHAS U YKCYCHaS

KomnuuaectBo ua

Bcero KontponsHBIe I
paboThI

et ek fd ek

0

S O O O O

0

KonnuecTBo 9acos

Beero Kontponpasie [Ipak:
paboTet pa



Ne Tema ypoka
/1
22 Tlpaxtmgeckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1
KHUCIIOTBD»
23 CreapuHOBas U OJEHHOBAS KHCJIOTHI, KaK MPEICTABUTEIH 1
BBICIINX KapOOHOBBIX KHCIIOT
24 MBpbu1a KaK COJIH BBICIIUX KapOOHOBEIX KHCJIOT, HX MOIOIIEe 1
JielicTBre
25 CnoxHble 3QUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1
I'maponus cinoXHEIX 3QUpoB
26 Kupsl: rHIpONN3, IPUMEHEHHE, OGHOJIOTHIECKas POJIb KUPOB 1
27 VrneBoxsl: cocTaB, Kiaccupukanus. Baxxueitmue 1
MpeJICTABUTENH: [IIOK03a, PpyKTO3a, caxaposa
28 Kpaxmain u Heunoao3a Kak IpUpOIHEIEC TOTHUMEPEI |
29 KonrtponsHas pabora no pasneny «Kucmopoaconepxarmme 1
OpraHUYECKHE COETHMHECHUS)
30 AMUHBI: METHJIAMUH U aHUJIHH 1
31 AMHMHOKHCIOTHI KaKk aM(OTEpHBIE OPrAaHUIECKUE COCTUHEHHS, 1
ux buonoruyeckoe 3HadeHue. [lenTuasr
32 benku Kak NpHPOIHBIE BEICOKOMOIIEKYIISIPHBIE COETHHEHHS 1
33  OCHOBHBIC IOHSATHS XMMHH BHICOKOMOJICKYJISPHBIX COCMHECHUA 1
34 OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coenuHenuit. [Imactmacchl, kayuyku, BOJIOKHA .
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
11 KJIACC
Ne Tema ypoka
n/n

KomugecTBo yacos

Bceero Konrtponeabie IIpak
paboTer ps

XuMU49ecKuit 37eMeHT. ATOM. DIEKTpOHHAs KOHQUTYpaIHs aTOMOB

[lepuonnueckuii 3axkoH u [lepuogmyeckas cucreMa XUMAYECKUX
anemenToB JI. . MenneneeBa, uxX CBSI3b C COBPEMEHHO! TEOpHUeH
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKHUX 3JIEMEHTOB U HX
COEIMHEHHH 110 TPyIIIaM U IleprofaM. 3HaueHUe NEPUOANIECKOTO
3aKOHa ¥ CUCTEMBI XuMmieckux daeMenToB JI.M. Menneneena B
Pa3BUTHH HAYKH h

< V Crpoenue BemecTBa. XUMHYECKas CBSI3b, €€ BHIBI; MEXaHU3MBI

5

06pa3013aHI/1;r KOBAJICHTHOM CBSI3H. BO,I[OpO}IHaSI CBA3b

BaneHTHOCTB. DIeKTPOOTPHULIATENFHOCT. CTEIEHb OKHUCIICHHSL.
BemecTBa MONEKYIIPHOTO U HEMOJEKYIISPHOTO CTPOCHUS

[TonsTtue o nucnepcHBIX cucteMax. ICTHHHBIC ¥ KOJUTOH THBIE
pacTBopbl. MaccoBas J10Jisl BEIECTBA B PaCTBOPE

Knaccuduxanus 1 HOMEHKIaTypa HEOPTaHUIECKUX COSTUHEHHMIA.
I'eneTndeckas CBsI3p HEOPraHWYECKHUX BEIECTB, PA3IMYHBIX KIACCOB
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Ne Tema ypoka KomrgectBo gac

1/ Beero Kontponsasie IJj
paboTsl
8 Kraccudukanus XHMHAIECKHX peaKiiiii B HEOPTaHHYECKOH 1 1 0

OpPraHUYeCKOi XUMIH. 3aKOH COXPAHEHHUS MACcChl BEMIECTB; 3aKOH
COXpPaHEHMs U IPEBPALICHHS SHEPTHUH PU XUMHIECKUX PEAKITHIX
9  Cxopocts peakiuu. OOpaTuMblie peakiui. XUMAYECKOE paBHOBECHE 1 0
10 TIlpaktmueckas pabota Ne 1. «BiusiHue pa3andHbIxX GakTopoB Ha 1 0
CKOPOCTb XUMUYECKOH peaKIum»

11 Dnexrpomutudeckas qucconuaius. [lorsTiHe 0 BOZOPOTHOM 1 0
noka3arene (pH) pactBopa. Peakuuu nonsoro ooMeHna. I'uaponns
OpraHN4ecKuX U HEOPraHUYECKUX BEIECTB

12 OxucIuTeNbHO-BOCCTAHOBHTEIbHBIC peakiiun. [lorsaTre 06 1 0
3JIEKTPOJIM3€E PACILIABOB U PACTBOPOB COJIEH

13 KonTponbnas pabota no pazzaeny «TeopeTudeckue OCHOBBI XUMHI» 1 1

14 Meramisl, ux nojoxenue B [lepuoguyeckoit cucteMe XUMAYECKHAX 1 0

anemenToB J[. V1. MennieneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
O0bmue pusnueckue cBoicTBa METAILIOB

15 CunaBel METAUIOB. DIEKTPOXUMUUYESCKUAN DSl HATIPSDKEHUM MeTauioB | 0
16 XuMmudeckue CBOHCTBA BAXHEHITAX METAJUIOB (HATpHil, Kayluid, 1 0
KaJbI[Uil, MATHHAHA, ATFOMHAHU ) 1 UX COSTUHCHUH
17 Xwummudeckue CBOHCTBA XpoMa, MEH ¥ UX COETUHEHUN 1 0
18 Xwummdyeckue cBOMCTBA IUHKA, XKeJI€3a ¥ UX COECIUHEHHH 1 0
19 Tlpaktuyeckas padora Ne 2. "Pemenue SKCIepAMEHTAIBHBIX 3aa4 10 1 0
TeMe «MeTtamen"
20 Hewmerasusl, X nonoxeHue B Ilepuoauyueckoil cucTeMe XUMHYECKHAX 1 0
' anemeHToB J[. 1. MeneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
21 ®usnyecKre CBOWCTBA HEMETAILIOB. AJUIOTPOIUS HEMETAIIOB (HA 1 0
IIpEMepe KUCIOpoa, cepsl, pocdopa u yriepoaa)
22 XWMHWYECKHE CBOMCTBA raJIOTEHOB, CEPBI U UX COCIUHEHUHI 1 0
23 Xwumudeckue cCBOKCTBA a30Ta, Pocodpa 1 UX coeTuHEHUH 1 0
24 XwumuYecKHe CBOMCTBA yIJIEpOJa, KPEMHHUS M UX COCIUHEHUHN 1 0
25 IlpuMeHeHHE BOKHEHIIIUX HEMETAUIOB ¥ MX COCIMHEHWM 1 0
26 OO6oO0meHue u cucTeMaTH3alys 3HaHU 1o Teme «HemeTtamnsy». 1 0
BrrurcnieHns no ypaBHEHUSIM XUMHYECKHAX Peakiui U
TEPMOXUMHUYECKUE PACUETHI
27 Ilpaxtuueckas pabota Ne 3. «Pemenue skCiepuMeHTANBHBIX 33/1a4 10 1 0
teme "Hemeramibr"y»
28 KonTtponsHas pa6oTa 1o TeMam «MeTamis» U «HeMeTamsnm 1 1
29 Heopranudeckue U OpraHuyecKue KUCIoThl. Heopranuueckue u 1 0
OpraHu4ecKrue OCHOBAHUS
30 AwmdoTepHbIe HEOpPraHUYECKUE U OPraHUIECKHE COCAUHEHUS. 1 0
I'eneTmyeckas CBsI3b HEOPraHMYECKUX M OPraHHYECKUX BEIIECTB
31 Ponb xuMuu B 00€CIIEYEHUH SKOIOTHYECKOH, SHEPreTHIEeCKOH U 1 0

NHUIIEBOH 06€30IaCHOCTH, Pa3BUTHH MEIUITHHEI



No Tema ypoka
/o

32 TIlpencraBienus 06 oOIUX HAYYHBIX MTPUHIIAIIAX IPOMBIILICHHOTO
HOJyYECHUS BAXKHEHIIIUX BEUIECTB

33 YenoBek B MUpPE BEIIECTB H MAaTECPUAIIOB

34 XwuMmus ¥ 3I0pOBbE UETIOBEKA

35 0

36 0

OBUIEE KOJIMYECTBO YACOB II10 ITPOT'PAMME

MPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHHUKA

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

-

IIAP®POBBLIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1

O O = =

34
YYEBHO-METOUYECKOE OBECHHEYEHHME OBPA3OBATEJBHOI'O

KomnmrgecTBo yac

Bcero Kontpomsasie Ifj
paboTsr
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