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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peann3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOmieil ctparernu oOyueHus, BOCIIUTAHUS U PA3BUTHUS 00YYarOIIMXCSl CPEACTBAMU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTelbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThIO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYphl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHOHN cpene. Peanusyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeIHEero 00111eT0 00pa30BaHUs CPEICTBAMU YUYEOHOTO NMpeaMeTa « XUMUS,
COJIEp)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B MPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKu XUMHUH, €€ 3HA4YCHHS B TO3HAHUU TPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENe U MPUHIHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEAHEro oOIIero
oOpazoBanust B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo posib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIILJICHUS, B
CO3JlaHME LIETOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHpE KaK O €IUHCTBE
OPUPOJIBI U YENOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJCICTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJOTHMW HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPraHWYECKOW XMMHHU (C BKIIFOUECHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW IPU HW3yYECHUH
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
Ipe/ICTaBICHUN O CTpoeHHUH BeriecTB. CBeeHus 00 M3yuyaeMbIX B Kypce BellecTBax
JAIOTCSI B PA3BUTUU — OT YTJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHuM. B Kypce  OpraHM4yeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEAICTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[lonx HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKU Marepuan | (PaKTOJIOrMYECKHUE CBEIAEHUS O BellecTBaXx U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD) O0yYaromMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3ULIUH,



riy0ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM JTOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs 0ToHsIeTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu
COJEpKaHUsl, UMEIOIIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKON JIEATETbHOCTH YeIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(DPOPMAIIUIO U IPUMEHSITH €€ JJIs TOMOTHEHHSI 3HaHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1a4. B
1EJIOM COJIEp’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPTaHNYECKOro MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEYH MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUYECKUMU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodIieM, a
TaKKe MpodieM cOepeKeHUsI DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHMUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHuss 3aad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXcsi MPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COJEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHHEe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKON U
UCCIICIOBATENILCKON JACSITEbHOCTH, 3aHMMAOIIEH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mpaktuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEACICHUH
COJIepKATeIbHON XapaKTePUCTUKHU IIeJied W3Y4deHHUs TpeIMeTa HalpaBlIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHUE OCHOB
XUMHYECKON HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTypbl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW H3y4eHUS
npeaMeTa SIBISIeTCS BIIOJHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHM LIEJSIMH HM3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOAE, B IPAKTUUECKON U TOBCEIHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, colepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPEnoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I11€00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIOIIET0 HE HaOOpoOM
3HaHUU, a (PyHKUIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
aAKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOMN KU3HU JUJISl PEILICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM NIpU U3y4EHUHU NIpeIMeTa «XUMUS» JOMUHUPYIOIEee 3HaUYEHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO T'PAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue |y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: pEelIeHus MpolJieM, MOoucKa, aHainu3a u 00paboTku MHGOpPMAIIHH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWU XHMHH, & TaKXe JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH JUIsl TIOUCKA M aHalln3a y4eOHOH u
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IJIAHUPOBAHUU U MPOBEIACHUM XHUMHUYECKOIO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTHYECKOU
HAIPaBIEHHOCTH XUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUs OIbITa
UCTIONIb30BAaHUSl TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOumiero oOpa3oBaHHs MpPeaMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTu «EcrecTBeHHO-HayUYHbIE
PEIMETHD».

OO111e€ YncI0 YacoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0230BOM YpOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepHaOB. Teopus CTPOECHHSI OPraHHUYECKHX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiIacCU(pUKaUU OpraHUYECKUX BemecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHE ¢ 00pa3liaMy OpraHMYECKUX BELECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEIECTB, HAONIONECHHUE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAd. MeraH u 3T1aH —
NpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIMUJIEH —
NpOCTEUIINE NPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmnOyrtaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lodyyeHue CHUHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAINH,
TOPEHMSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHUSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), noayueHue u npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckast CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTANbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KaydyKOB U pe3uHbl, KoJuteKuu «HedTby»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJI YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
IIPOBEICHNE IPAKTHYECKOW PAOOThI: MOJyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOMCTB.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TAaHON: CTPOEHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWIEHIJIMKOIAb W  TJHMLUEPUH: CTPOEHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoseka. [[puMeHenne rauueprHa U 3TUIEHTIIMKOJIS.

deHon: CTpOCHUE MOJEKYJbl, (U3UYECKUE W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
duznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbrHAsA U YKCYCHAs
KHUCJIOTBI: CTpOCHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JECHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['1oko3a — npocteiuii MoHOcaxapul: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUYECKHUE CBOMCTBA (B3aMMOICHCTBUE C THAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
OpO>KEeHHE IITIOKO3bI), HAX0XKICHHUE B IPUPOJIEC, IPUMEHEHUE, OMOJIOTNYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB WU MX IMPEBPAILCHHI:
MpOBE/ICHHE, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBLIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugpokcuom meau(ll)), anbaerunoB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3aumopeicTBHE Kpaxmalla € HOJIOM),
IPOBEJCHUE NMPAKTUYECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuMepe riauiuHa). buosnorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAaLlMsl, KAYECTBEHHbIE PEAKIIMKU HA OEJIKU.

DKCIEpPUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0/ICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypaIus OEJIKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX IpPEBpalICHUI:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanys MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIHUX €CTECTBEHHO-



HAYYHBIX TIOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH]UKalus, NepUOIUIHOCTb, HaOIIOICHNE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHTaHUS,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIE 1 KOCMETUYECKHUE MpenapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0uKa. DHEPreTuuecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepHOIUYECKOro 3akoHa M llepumoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKUX BJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynmaM MU TepHOaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATENTHHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.



[lonatne o nucnepcHeIX cucremax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCIUHEHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XMUMHYECKHMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYEeCKOoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyueckas auccounanus. CuiabHbIe U ciiadble 3nekTponnTthsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3joXKeHUE NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABbl PACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHME pa3nuyuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XHMHYECKMX pEaKUUd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C HCTIOJIB30BAHUEM IOHITHUS «MAaCcCCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosoxkenne HemetauioB B llepuwogumyeckoil  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. Ilonoxenne meramnoB B [leproanueckon cucremMe XMMHUYECKUX
anemenToB JI. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHU METAJUIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIUX METAUIOB (HATpHUM, KU, KaJbIIUii,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAMHEHUN.

OOmue crocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTABHBIX 3a7ad, HAOJIOJeHWE W OINHWCAHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PACcTBOpaMU
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJHO
Y3 BEILIECTB UMEET MPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CrEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [lOHSATHE O HAay4YHBIX METOJax IO3HAHUs
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepHajbl, KpPAacKHh, CTEKJIO, KEepamuKa,
MaTepuasbl i 3JEKTPOHUKH, HAHOMATEPUAIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuUMHST U 30pOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS ITPENapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MpU  HW3YyYEHUH oOOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIeCcTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3MYECKUe BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, SKocHCTema, Owocdepa, wMakpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIECTB B OPraHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOrHsI: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEILHBIX MaTepPHAJIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIIIICHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YKME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTH
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOTO TPaKJAHCKOro OOIIEeCTBa, MPUHITHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMaThb M MPUHMMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILECCY TBOpPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpeca ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U IOCIEAYIOIIEM aHAIN3E
UH(GOpPMAIIMU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHsA LEHHOCTEH 300pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmoieHrs TpaBwil 0Oe30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSl UEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHHH NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY U3yUEHHUIO MPOodeCcCrii pa3TuyHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JESTEITBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COLIMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHus] 00 OKpPYKaroIeM MHUpPE Kak O €IMHCTBE MPHUPOALI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKXJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUU JJISI  COBPEMEHHOM
UHUBUJIM3ALHN: B €€ TyMaHUCTUYECKOW HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIILHONW KYJNbTYPhI, PEIICHUH TJIOOAIBHBIX MPOOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCTENTHOTO TPY/A ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JIeNaTh 000CHOBAaHHbBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOoHaTbHON
JESITEIBHOCTH.

METAINPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble 11 (OPMHUpPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe MOHSATHUS, OTpaKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIe0BaHNe, HAOMIOACHHE, N3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH 00y4JaroImmxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU YueOHbIMU MO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE MOHSTHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWA W KPUTEpUH I KiIacCH(PUKAUA BENMIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUueckas (popMya, ypaBHEHUE XUMUYECKON peaKkiuu
— TIpU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3aj]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO IO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKLnii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI 1T (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEILHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAYy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IMYHBIX BUAOB U (PopM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
uHpoOpMaluel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPHU BBIIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHMS TO3HUIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpe/jiaraéMblii  ajiroput™m ACHCTBUN mNpu
BBIMIOJJTHEHUHM YYE€OHBIX U HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE caMOaHalln3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,



B (OpMHUpPOBAaHMU MBIIUIEHUS U KYJIBTYPHl JUYHOCTH, €€ (PYHKIIHMOHAJIHHON
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIECHUS] MPAKTUYECKHUX 3a/1ad U AKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKHM JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBI 00BEM, YIIIEpOIHbIN CKeNeT, GyHKIMOHATIbHAS TPYIINa, pajauKal,
MU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOACpKAILME COCAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsSI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE I[IOHMMaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BaKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPALCHUN OPTaHUYECKUX COEAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dbopMysl  OpraHMYECKHX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKMX BELIECTB IS WJUIKOCTPALUHA HUX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IIO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EeHON, (popManblerul, aueTanbIeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHYECKON CBSI3U B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUSI TEOPUH CTPOCHUs
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, TPOMUJIECH, alleTHIEeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJII0K03a, KpaxmaJl, eJITI0103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA € HUCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOIAHBINA ra3, yroJib), CIOCOOBI UX NMEPEPAOOTKH U MPAKTUIECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(OpPMHPOBAHHOCT, YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMy MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX sBJICHUN (HaOJ0/IeHre, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsSX, CBS3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJI0M W JTabopaTOpHBIM OOOpYyJOBaHWEM, a TakXKe MpaBuia OOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH TUTAHWPOBATH U BBHINOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U N3YYECHHE €T0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypaiys OCJIKOB IPU HAarpEeBaHUM, IIBETHBIE PEAKIIMU OCIIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKM O€30MacHOCTH NpH OOpalleHud C BelecTBaMU U
Ja00paTOpHBIM  000pyAOBaHUEM, TMPEACTABIATh PE3YJbTaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH YpPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 Pa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHdopmaruu, aTepuer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBUjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKpY’KaloIled MPUPOIHON Cpelibl, 0CO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl ONPENEIEHHBIX OPraHHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX [OCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYaIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHbIe pe3yJabTaThl OCBOCHHUS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUST U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIAralOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AIEKTPOJIUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTb
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIh30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECCKOM ESITEIHLHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUA MPU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALCHU;

c(hOpPMHPOBAHHOCTh YMEHHU HCIIOJH30BATh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHECHUSX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOrO BeElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY KiacCy/Tpymnie
COEJIMHEHU (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBaTh CMBICI MEPUOANUYECKOro 3akoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cuCTEMBbI
xumuueckux anemeHToB JI. M. MeHneneeBa, WCHoOJIb3ysl MOHATHUS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaMm u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCT, ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XUMHUYECKUE DPEAKIIUU TIO0
pa3JIMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiiK, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPABHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO OOMEHA, YUYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI COCTAB pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABATh
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTH YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI ra30B MpU
XMMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEPOKCUIA BOAOPOJIA B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENENICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaib» U «HeMetamnel») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUi U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaAHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX HMCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIu, HTepHEeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  AKOJOTHYECKU
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPAaHEHMSI CBOErO 3JI0POBbS M OKPYKAIOUIEH IPUPONHOU CpElbl, OCO3HABATH
OMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, mosicHATh Ha mnpuMepax CHOCOOBbl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosnu4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie | IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannueckoit xumud. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Paznes 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus
3.1 Crnuptsl. denon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. . |
CrnoxHble 3¢upbl
33 VYrnesoasl 3 2




Hroro no pazgeny 13
Pa3znea 4. A3oTconeprkaimye OpraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3
Uroro no pazgeny 3
Pa3znea S. BoicokoMoJieKkyJIsipHbIE COeIMHEHU S

5.1 [TInactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudgpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKkoH
1.1 u [lepuoanueckas cucreMa XuMHUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEAKIUU 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meranmnbt 6 1
2.2 Hemetamns 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEILECTB
Wroro no pazaeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMus U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo yacos DJIEeKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnsie | IIpakTuyeckue N
padoThI padoThI pecypebi
| [Ipenmer opraHnyecKoil XMMUH, €€ BOSHUKHOBEHHE, |
pa3BUTHE U 3HAUCHUE
) Teopust cTpoeHns OpraHMYECKUX COeqUHEHUH A. M. |
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenne o kIaccu(pUKauy OPraHMIECKUX
3 BemiecTB. Homenkiarypa (cucremaruueckas) u 1
TPUBUAJIbHBIE HA3BAaHUSI OPIaHUYECKUX BEILLECTB
AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUN PsIL 1
5 MertaH 1 3TaH — IPOCTEUIINE IPEACTABUTENHN AJIKAHOB 1
AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUiEH U IPONUIEH — MpOCTeiIlne npeacTaBUTeNn |
AJIKEHOB
g [Tpaktuueckas padota Ne 1. «[lonyuenue sTuneHa u | |
U3Y4YE€HUE €r0 CBOMCTBY
9 Ankanuensl. byranuen-1,3 u metunoyranuen-1,3. |
IlosnydyeHne CHUHTETUUYECKOTO KayuyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTMUYECKUH Psil. AIETHIIEH — IPOCTEUILINI 1
IIPEICTaBUTEND aJIKUHOB
11 Beruncnenus no ypaBHEHUIO XUMHYECKON PEaKLIUU 1




12 Apensl: 6eH3011 ¥ TOTY0JI. TOKCHYHOCTD apeHOB

13 I'enernueckas CBSA3b YII€BOAOPOIOB, IPUHAIIEKALIUX K
pa3IMYHbIM KJaccaM
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOJHBIN a3

14 Y TIONyTHBIE HE(PTAHBIE Ta3bl, HEYTH U MPOAYKTHI €&
nepepadboTku
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOAOB: IPUPOJHBIN a3

15 Y TIONyTHBIE HE(TAHBIE Ta3bl, HEYTh U MPOAYKTHI €&
nepepadoTKu

16 KonTtponbHas pabota no pazueny «YTi1eBoaopoab»

17 [IpenenbHble 0OTHOATOMHBIE CHUPTHI: METAHOJI U ATAHOIL.
BognoponHas cBs3b

18 MHoOroaTtoMHble CIUPTHI: ATUIEHTIIUKOJIb U TIIMLEPUH

19 ®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMUUECKUE
CBOIMCTBA, IPUMEHEHUE

20 Anpaeruabl: GopManbAeTUA U alleTaIbIeTu . AIIETOH

)1 OnHOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

” ITpakTuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOU KHCIIOTBI»

3 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MIPEICTAaBUTENN
BBICIINX KapOOHOBBIX KHCIIOT

24 MBpbL1a Kak COJTM BBICIINX KApOOHOBBIX KUCIIOT, UX
MoIolIee ACUCTBUE

)5 CroxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.

IManponus cnoxHbIX 3HUPOB




XKupsr: ruaponus, npuMeHeHne, OnoIOTHIecKast poiib

26 1
KHUPOB

7 YrneBojbl: cocTas, Kiaccudukaius. Baxueiinme |
MPEJCTaBUTENN: TII0K03a, (ppyKTO3a, caxaposa

28 Kpaxmai u nemirono3a kak npupoHble IOJTUMEPDI 1
KonTponpHas pabora mo pazueny

29 «Kucnopoacoaepxaiiyue OpraHuueCKUe COSTUHEHUS/ 1
Bcepoccuiickas mpoBepouHas paboTa

30 OO01mmas xapakTeprcTHKa a30TCOACPIKANTUX OPraHMICCKUX |
coenuHeHmit / Beepoccuiickasi mpoBepouHas paboTa

31 AMUHBI: METUJIAMHUH Y aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTEpPHBIE OPTaHUICCKUE

1 COEIMHEHMS, UX Ouonornyeckoe 3HaueHue. [lentusl. |
benku kak mpupoHbIe BBICOKOMOIIEKYIISIPHBIE
COETMHEHUS

3 OcCHOBHbIE OHATHS XMMHH BHICOKOMOJIEKYJISIPHBIX |
COeTMHEHU I

34 OcHOBHBIE METOBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX |
coequHeHuil. [ImacTmacchl, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs KOH(DUTYpaLIHsT
aTOMOB

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema
xuMHuecKkux snemMeHToB . . MenaeneeBa, ux cBs3b C
COBPEMEHHOM TEOPHUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCIMHEHUI 110 rPyIaM U MEPUOIaM.
3HavYeHUE MEPUOTUICCKOTO 3aKOHA i CUCTEMbI XUMUYECKUX
aneMeHToB /.. Menzaeneesa B pa3BUTUH HAYKU

Crpoenue BeriecTBa. XUMHUYECKasl CBSI3b, €€ BUJIBL;
MEeXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBsI3u. BomopoaHas
CBA3b

BaneHTHOCTB. DIeKTpoOoTpHULIaTeIbHOCTh. CTeNeHb
OKHCIICHHs. BellecTBa MOJICKYJIIPHOTO M HEMOJICKYIISIPHOTO
CTPOCHUS

Ilonstue o AUCHICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJNIOMIHBIE
pacTBOPHI. MaccoBas [0 BEllecTBa B pacTBOpC

Krnaccudukanus 1 HOMEHKIATypa HEOPraHUIEeCKUX
coenuHeHM. ['eHeTHYECKas CBsI3b HEOPTAaHUUECKHUX BEIECTB,
Pa3IMYHBIX KJIACCOB

Krnaccudukanys XuMHUecKUX peakluii B HeOpraHM4ecKoi u

OpFaHI/I'—IeCKOI\/’I XHAMUHU. 3aK0H COXPAaHCHUA MaCChI BCIICCTB;




3aKOH COXPaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU XUMUYECKUX
peakuusx

Ckopoctb peakiuu. OOpaTuMbie peakiuu. XUMHYECKOES

? paBHOBECHE

10 [TpakTuueckas padborta Ne 1. «BnustHre pa3nudHbIX (DaKTOPOB
Ha CKOPOCTh XUMHUUYECKOU PEaKIIMH»
OnexTponuTuueckas auccouuanus. [IonsaTue o Bo1opoaHoM

11 nokasarene (pH) pactBopa. Peakunu nonHoro ooMeHa.
['maponu3 opraHUYecKUX U HEOPraHMYECKUX BEIIECTB

12 OxuUCINTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. [lonsaTre 06
3JIEKTPOJIN3€E PACILJIaBOB U PACTBOPOB COJIEH

13 KonTponbnas pabota no pazneny «TeopeTndeckue OCHOBBI
XUMHUU»
Meransl, ux nonoxenue B [lepuoanydeckoii cucreme

14 xumuueckux snemeHToB [1. . MennaeneeBa u ocoOeHHOCTH
cTpoenus aromoB. O0mue (hru3ndeckre CBOMCTBa METAIIOB

15 CniaBbl METaIOB. DIEKTPOXUMUYECKUN P HAIPSIKEHUM
METaJIJIOB

16 XUMHUYECKUE CBOICTBA BaXKHEHIIIMX METAIJIOB (HATPHIA,
KaJIUi, KAJIbIIMI, MAaTHUN, ATFOMAHUAN) U UX COSTUHEHUN

17 XHUMUYECKUE CBOMCTBA XPOMa, MEAU U UX COCTUHEHHI

18 XHUMHUYECKHE CBOMCTBA IIUHKA, KEJI€3a U UX COCTUHEHUN

19 [Tpaktuyeckas pabora Ne 2. "Perienune skcriepuMeHTaIbHBIX
3a1a4 no teme «Metatb"
Hewmerannsl, ux nonoxenue B [lepuoauyeckoit cucteme

20 xuMmudeckux saeMenToB J[. 1. MenaeneeBa u 0cCOOEHHOCTH

CTPOEHHUS AaTOMOB




dusnueckre CBOMCTBAa HEMETAIIOB. AJIOTPOIHSI HEMETAIIJIOB

21 (Ha mpuMepe Kucaoposa, cepsl, hocdopa u yriaepoaa) !

22 XHUMHYECKHE CBOMCTBA FAJIONE€HOB, CEPHI U UX COCAMHEHUN 1

23 XuMHUYECKHe CBOMCTBA a30Ta, pochopa 1 UX coeTMHEHUN 1

24 XUMHYECKHE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHUMN 1

25 [IpumeneHne BaXXHEUIIMX HEMETAJUIOB U UX COEIMHEHUI 1
O06o0mieHre 1 cucTeMaTH3aIMsI 3HaHUH 110 TeMe

26 «Hemerab. BeraucineHus 1o ypaBHEHUAM XUMHAYECKUX 1
peakuuii 1 TEepPMOXUMHUYECKHE PACUETHI

7 [Ipaktuueckas padota Ne 3. «Pelienre s3KCIepUMEHTATBHBIX |
3aj1a4 rno reme "Hemeranmist"»

28 Kontponbnas padota nmo temam «Metaisi» u «HemeTtamib 1

29 Heoprannueckue u oprannueckue Kucinorsl. Heoprannueckue |
Y OpraHUYEeCKHUe OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKHE H OPTAaHUYECKHE COCIMHEHUSI.

30 I'enernueckas CBS3b HEOPraHUYECKUX U OPTaHUYECKUX 1
BELIECTB

31 Ponb xumun B o0ecrieueHu 3KOJ0THYECKON, IHEPTeTUYECKOM |
U MHIIEBON 0€301acHOCTH, Pa3BUTHH MEAULIMHBI

3 IIpencraBnenus o0 0OIMX HAYYHBIX MPUHIIUIAX 1
ITPOMBIIIJIEHHOTO MOJIy4EHUS BXKHEUILINX BEILIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XHUMHA U 310POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmasl CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

1.1

ChopMupoBaHHOCTH MPENICTABICHHA O XMMHUYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SBIIGHUW TPHUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs TPAKTHUECKUX 3a/ad W IKOJOTHYSCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoll XMMHYECKUX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararomye HOHATHS (Monekyia, BaJICHTHOCT,
ANEKTPOOTPHULATEIBHOCTb, CTENIEHb OKHUCIEHMS, XMMHUECKas CBA3b,
MOJIb, MOJISIPHAs Macca, MOJIAPHBIA OOBEM, YIIEpOAHBIN CKeleT,
GyHKLIMOHANBHAS ~ TpyMIa, pajukald, HU30MEpHs, H30MEpBHI,
TOMOJIOTMYECKUH psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOA- U
a30TCcOJeprKalllie COEIMHEHUs, OMOJIOrMYeCK! aKTHBHBIE BEIIECTBA
(yraeBoJbl, KHpHI, OEIIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIIIPHBIE COEIUHEHHUs); TEOPHUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHUM SI3bIK XUMHH, (PaKTOJIOTHYECKUE
CBEIEHUS O CBOICTBax, cOCTaBe, NOJIYYEHHH U OE30MaCHOM
UCIOJIb30BAHUN BAXKHEHIINX HEOPraHWYECKUX M OpPraHUUYECKUX

BELIECTB B ObITY M MPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa

1.3

ChopMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE IPU3HAKU
MOHATUM,  YCTAaHABIMBAThb HUX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIIME IIOHATUA IIPU ONMCAHUU COCTaBa, CTPOCHUSA H

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CUMBOJIHKY
JUISL COCTaBJIEHUS MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpaméHHOW) ¢GOpMyd OpPraHMYECKHX BEIIECTB W YpPaBHECHUM
XUMAYECKHX  PEaKIMW,  W3rOTaBIMBAaTh  MOJEINW  MOJICKYI
OpraHHN4YCCKUX BCHICCTB I WIIHOCTpAalUU HUX XUMHUYCCKOro H

MNPOCTPAHCTBCHHOT'O CTPOCHU A




L.5

ChopMUPOBAaHHOCTh YMEHUH YCTaHABIMBATH TPUHAIJICKHOCTH
HU3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO UX COCTAaBYy M CTPOCHUIO K
onpeneaHHOMY Kiaccy (Tpyrne) coeauHeHUU (yriIeBOJOPOAbI,
KHCJIOPOJ M a30TCOJCPKALINE COSIAUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COCJMHEHUS), JaBaTh MM Ha3BaHUS TI0 CHCTEMAaTUYECKOMN

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTh YMEHHUS OIPEIEATh BUABI XUMUYECKOM CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUMHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTh YMEHHS MPHUMEHATH: TIOJOXKEHUS TEOpUU
CTPOEHUs OpraHuYecKux BemecTB A.M. byriepoBa 111 00bsICHEHUS
3aBUCHMOCTH CBOWMCTB BEILLECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

Yraesogoponel.  Kucinopoacoaepxamme ©  a30TCOAEpPKAIINE

OpPraHn4CCKHUC COCAUHCHHU. BLICOKOMOJICKy.]'IHpHLIe COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHMI NPUBOAUTH TPUBUAIbHBIE HA3BAHMUS
OTJIEJIbHBIX OPraHUYECKUX BEIECTB (ITUJIEH, NPOIMWIJIEH, alleTUJICH,
STUJICHIJIMKOJb, TIMLEPUH, (eHos, (opManbaerui, aueTaibleru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBas KHCJOTA,
CTeapuHOBasl KHUCIJIOTa, IIIOK03a, (pyKTO3a, Kpaxmal, LeJIos03a,

TJIALKH)

2.2

ChopMupoBaHHOCTE YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
(dbu3MYecKne U XUMUYECKHE CBOMCTBA THUIMUYHBIX IPEICTaBUTENICH
Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ITHUJICH,
MpomnujeH, anetusieH, OyramueH-1,3, merunOyraauen-1,3, GeH301,
METaHOJI, ATAHOJ, dTUICHTIUKOJIb, TIUIEPUH, (DEHO, alleTalIbICTU/,
MypaBbHUHAS W YKCYCHasl KHCJIOTHI, TJIFOKO3a, KpaxMaJ, 1eJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMHpOBaHHOCTB YMCHUA UIUTIOCTPUPOBATH I'CHCTHYCCKYIO CBA3b
MCKIAY TUITMYHBIMH OpeaACTaBUTCIIAMU Pa3InYHBIX KJ1aCCOB
OpPraHU4YCCKUX BCIICCTB YpaBHCHUAMU COOTBETCTBYIOIIIHUX

XUMHUYECKHX PEaKIil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

ChopMUpOBaHHOCTH ~ YMEHHMS  XapaKkTepU30BaThb  HCTOYHUKHU
YTJIEBOJOPOAHOIO ChIpbs (HEPTh, MPUPOIHBIN Ta3, YTroJib), CIOCOObI
UX TepepabOTKM U MPaKTHYECKOe MPUMEHEHHE IMPOJYyKTOB

nepepadoTKu

XUMHSA U KU3Hb. PacuéThl




3.1

ChopMHUpPOBAaHHOCT, YMEHHM BJIaJIETh CHUCTEMON 3HaHUU 00
OCHOBHBIX MCTOJAaX HAYYHOI'O IMO3HAHHA, HUCIIOJB3YCMbIX B XUMHUH
IIPpY U3YYEHUU BELIECTB U XUMHUYECKHUX SIBICHUN (HAOJIOJEHUE,
U3MEpEHUE,  OKCIICPHUMEHT,  MOJICIMPOBAHUE),  HCIOJIH30BATh
CHUCTEMHBIC XHMHYECKHE 3HAHHUS JUISI TIPUHSITHS pEIICHUH B
KOHKPCTHBIX ) XU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX

MNPUMCHCHUCM

3.2

ChopMUpOBaHHOCTh yMEHHWH COONIOJIATh TpaBUiIa TIOJH30BAHUS
XUMHYECKON TMOCYAOH M J1ab0paTOpHBEIM O0OpYIOBaHUEM, a TAKXKe
IIpaBujia O6paIIIeHI/I$I C BCIICCTBAMHU B COOTBETCTBUH C HHCTPYKIHUAMU

I10 BBIIIOJIHCHHIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

33

CpopMHUpPOBAaHHOCT, ~ YMEHHMH  IUIAHUPOBATH U BBIMOJHATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHHUS] OPTaHUYECKUX BEIIECTB
MpH HArpeBaHUU, MOJIyYeHHWE OSTUJICHA M H3YYEHHE €ro CBOIICTB,
KaueCTBEHHbIE PEAaKIUU OPraHMYECKUX BEIIECTB, JI€HATypalus
OCJIKOB IIPU HArPEBAHMH, [IBETHBIC PEAKIIMN OEIKOB) B COOTBETCTBUU
C MpaBUJIAMH TEXHUKH OE30MMACHOCTH TP OOPAIICHUH C BEIICCTBAMU
U J1a0opaTOpHBIM OOOPYIOBAaHHMEM; TMPEACTABIATh PE3yIbTaThl
XUMHYECKOTO JKCIepUMeHTa B (opMe 3amucu  ypaBHEHUI
COOTBETCTBYIOIIMX Peakiuii U (GOpMyIHpPOBATH BBHIBOJLI HA OCHOBE

OTUX PE3YJILTATOB

34

ChopMupOBaHHOCTb ~ YMEHUH  NPOBOJAUTH  BBIUUCIEHHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BElIECTBA WJIM NPOAYKTa pEaklMy MO HU3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOT'O U3 UCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKI_II/II/I)

3.5

ChopMupOBaHHOCTH ~ YMEHMH  KPUTHYECKH  aHAJIM3UPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOITY4aeMyl0 M3 pPa3HbIX HUCTOYHHKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CchopMupoBaHHOCTh YMEHHMH COOMIOAATh IpaBHia HKOJOTHUECKU
1enecoo0pa3Horo MoBeAeHUs] B ObITY M TPYIOBOM NEATENHHOCTH B
LEISAX COXPAHEHUs CBOEro 3J0pPOBbS M OKPYKAKOUIEH NPUPOIHOU
Cpelpl, OCO3HABATh ONACHOCTb BO3JEHCTBUS Ha KUBbIE OpraHU3MBI
OIIpEAEIEHHBIX OPTaHNYECKUX BELIECTB, TIOHMMAs CMbICII ITOKA3aTels]
I[IJK (mpenenpHO AOMYCTUMON KOHIIGHTpAllUM), TOSICHATH Ha
IpUMEpax CHocoObl YMEHbIICHHS M MPEAOTBPALIECHUS UX BPEIHOIO

BO3IICI>1CTBH§I Ha OpraHus3M 4CJIOBCKaA

11 KJIACC




Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06pa3OBaTeJIBHOﬁ NnmporpaMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

1

TeopeTnuecknue OCHOBbI XUMHUHU

1.1

Brnanenne cucreMol XMMHYECKMX 3HAHUK, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
JIEKTPOHHAsT 000J0YKa aToma, S§-, p-, d-dJCKTPOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJIA, BaJEHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTD,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA 00BEM, KpUCTALTMYECKass pemiérka, TUIBI XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, JK30- n
SHIOTEPMUYECKHE,  PEaKIMM  HOHHOIO oOMeHa),  pacTBop,
ANEKTPOJIUTHI, HEANEKTPOJUTHI, AJIEKTPOJUTUUYECKAS JTUCCOLUALM,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pPEaKLUH,
XUMHYECKOE  PaBHOBECHC); TEOpUM M 3aKOHBI  (Teopus
AJIEKTPOJIUTHYECKOM aucconuanuu, llepuoguyeckuit 3axkon JI.U.
MenzeneeBa, 3aKOH COXpaHEHHS  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK  XUMHH, (PAKTOJOTUYECKUE CBEIEHUS O
CBOICTBaX, COCTaBe, MONYyYECHHMH U OE30IMaCHOM HCIIOIb30BaHUH
BRKHEUIIIMX HEOPTaHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOU

JACATCIIBHOCTH YCJIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB YMGHPIP'I BBIABJIATH XAPAKTCPHBIC IIPU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTHP’I, MNPUMCHATH COOTBCTCTBYIOIIUC
MOHATHA IIpU ONHUCAHHUU CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
BC€IICCTB U HUX HpGBpﬁHIGHHfI; BBIABJIATH B3aMMOCBA3b XHUMHWYCCKHUX
3HaHU C IIOHATUAMUA u MMpEACTAaBICHUAMU APpyrux

CCTCCTBCHHOHAYYHbIX NPCIMCETOB

1.3

Bnanenve OCHOBHBIMM METOJAaMH HAay4HOTO IO3HAHHWS BEIIECTB U
XUMHUYECKHX SIBJICHUM (HaOMI0JeHHe, W3MEpEeHHUe, SKCIIEPUMEHT,

MO,Z[CJIHpOBaHI/IC)

1.4

ChopMHpPOBaHHOCT, YMEHUH OMPEEIATh BaJECHTHOCTh M CTETICHBb
OKUCIICHUS XWMHYECKUX OJJIEMEHTOB B COCIWHCHMSIX Pa3JTMYHOTO
CcOCTaBa, BHUJ XUMHUYECKOM CBs3M  (KOB&JICHTHAs, HWOHHAsi,
MeTaJuInuecKasi, BOJIOPO/IHAs) B COCIMHEHUSIX, TUIl KPUCTAIUTNYECKON
PEIIETKY KOHKPETHOTO BEIlleCTBA (aTOMHAsl, MOJIEKYJIsIpHasi, MOHHAs,

MeTauThIecKas)




1.5

CdopmMupoBaHHOCTb YMEHUI ONPEAEIATh XapaKTep CPebl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

ChopMupoBaHHOCTH ~YMEHHS  KIACCH(PUIMPOBATh XUMHUYECKHE
PEaKIMK 10 PA3TUYHBIM IPU3HAKAM (YHCITY U COCTABY pearupyrommx
BEIIECTB, TEIIOBOMY J(h(}EKTy peakiuu, W3MEHEHHUIO0 CTEleHel
OKHCJICHHUSI ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  yYaCTHIO

KaTaju3aTopa)

1.7

ChopMUpOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS PpEaKIUN
Pa3JIMYHBIX THUIOB, IOJHBIE W COKpPAIIEHHBIE YPaBHEHUS pEaKUUl
MOHHOTO OOMEHa, YYHMTHIBas YCJIOBHUSA, MPU KOTOPBIX 3TU peaKlUu

HUAYT OO0 KOHIIa

1.8

CdopmupoBanHOCTh yMEHUHI IIPOBOJUTH peakuuu,
ITOATBEPKJAOLINE Ka4eCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,

MNPUCYTCTBYIOIIHEC B BOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCIICCTB

1.9

CdopMUpoBaHHOCTh YMEHHI PACKPHIBATh CYIIHOCTh OKHCIUTEIILHO-
BOCCTAHOBUTEIIbHBIX peakuuii IIOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOI'O OaaHca 3TUX peaKHI/Iﬁ

1.10

ChopMHpPOBAaHHOCTh YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH

XHUMHYECKOH peaKknuuu OT PA3JIMIHBIX (I)aKTOpOB

1.11

ChopMUpOBaHHOCTH yMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOI'0 PABHOBECHS B 3aBUCMOCTH OT BHELIHETO BO3/1EHCTBUS

(mpunnun Jle laTtensbe)

OO0m1as 1 HeOpraHU4ecKas XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUI packpbiBaTh cMbICH llepuoanueckoro
3aKOHa JI.1. Menneneesa " JIEMOHCTPUPOBATH ero

CUCTEMATHU3UPYIOIIYI0, OOBSCHUTEIbHYI0O U MPOTHOCTHYECKYIO

byHKIUHA

2.2

ChopMupoBaHHOCTb ~ YMEHUH  XapaKTepU30BaTh  IJIEKTPOHHOE
CTPOEHHWE AaTOMOB XMMHYECKHMX OJJEMEHTOB |—4  mepuozioB
Ilepmonnueckoid  cucTeMbl  XHMHYeCKHMX  anemeHtoB  J.M.
MemnpeneeBa, UCTIOTIBb3YS MOHITHS «S-, P-, d-DTIEKTPOHHBIE OPOUTATINY,
«OHEPTreTUYECKUE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHHWH IO Mepuoiam U
rpynnam Ilepuonndeckoid cUCTEMBl XMMHYECKHX 3JjieMeHTOB J[.U.

MenneneeBa




2.3

ChopMHpPOBaHHOCT, YMEHUM XapaKTepU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHUYECKHE CBOMCTBa HCOPraHNYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, TIOJITBEPK/IATh CYIIIECTBOBAHUE TEHETUYCCKOM CBS3H MEKIY
HEOPraHMYECKUMH  BEIIECTBAMH €  TIOMOINBIO  YpaBHEHHI

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMupOBaHHOCT YMEHHMH yCTaHABIUBATh IPHUHAICKHOCTD
HEOPraHWYECKHUX BEILECTB 110 UX COCTABY K OINPEACIEHHOMY KIIAcCy
(rpymne) coequHeHu (MPOoCThie BEIIeCTBa — METAJUIbl U HEMETAIJIbL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUI UCIIOIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUIs cocTaBieHUs (OpPMYJ BELIECTB U YpPaBHEHMH XMMHUYECKHX
peaxuuii, cucremarndyeckyro HomeHkinatypy (IUPAC) u TpuBuansHbie
Ha3BaHMsI OTJENbHBIX HEOPraHWYECKUX BELIECTB (yrapHblil ras,
YIJIEKUCTBIA ra3, aMMUak, rameéHas U3BecTb, HEraméHas H3BECTb,

MUTHEBAS COJIA, MUPUT U JPYTUE)

2.6

ChopMupoBaHHOCTH YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3IUYHbIX
KJIACCOB, OJITBEPKJIaTh CYIIIECTBOBAHUE T€HETUYECKON CBA3H MEKIY
HEOPraHMYECKMMHU  BEIECTBAMHM  C  IIOMOIUBIO  ypaBHEHUU

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCT ~ YMEHMM  IJIAaHUPOBaTb U BBIIOJHATH
XMUMUYECKUHA HSKCHEPUMEHT (pa3fio’KeHHE IEepOKCHAa BOAOPOAA B
IPUCYTCTBUH KaTaJIU3aTOPa, OIPEAEICHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAJIBHOIO WHIUKATOpA, BIUSHUE pPa3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMMYECKOW pPEaKIMH, PEAKLUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEAaKLUU Ha CyabdaT-, KapOOHAT- U XIJIOPHI-
AQHUOHBI, HA KATHOH aMMOHWUS, pElIEHHE HKCIIEPUMEHTAIbHBIX 3a7a4
o TemaM «MeTaibsl» U «HemeTauib») B COOTBETCTBUH C ITPaBUIIaMU
TEXHUKH Oe30MacHOCTH TMpH OOpalleHHH C BeleCTBAMU H
7a00paTOpHBIM ~ OOOpYJOBaHUEM;  NPEACTABIATH  PE3yJIbTAThI
XUMHYECKOTO 3KCIepuMeHTa B  (QopMmMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid U (HopMyIHpoBaTh BBHIBOJBI Ha OCHOBE

9TUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTH yYMEHHUH COOJIOAATh MpaBHWIA IOJH30BAHHS
XUMUYECKOW TMOCYNON M JabopaTOpHBIM O00OPYIOBaHHUEM, a TaKKe
npaBujIa OOpPAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSAMHU

10 BBIIIOJTHCHUIO Ha60paT0prIX XUMHUYCCKHUX OIIBITOB




2.9

ChopMHpPOBAaHHOCT,  YMEHHM  XapaKTEPU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIeXKAllMe B OCHOBE IIPOMBILIIEHHOTO MOIYYEHUs CEPHOMN
KHCIIOTHI, aMMHaKa, a TaKkke COPMUPOBAHHOCTH MPEIICTABICHUA 00
oOLIMX Hay4yHbIX MPHUHIMIIAX M JKOJOTHYECKHX IMpoliemMax

XUMHYCCKOI'0 IIpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpoBaHHOCTH MPEACTABICHUN O XUMHUYECKONH COCTABIISIONICH
€CTECTBEHHOHAYUYHOM KapTUHBI MHpA, POJIM XUMHUU B IO3HAHUHU
SABIIGHUN TPUPOAbI, B (POPMUPOBAHUU MBIIICHUS U KYJIbTYPbI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOH IS
pelleHrs TPAKTHYECKUX 3a/ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

3.2

CdopmMupoBaHHOCTH  yMEHUU KPUTHYECKH aHaJIM3UPOBaTh
XUMHYECKYI0 HH()OPMAIUIO, MOTy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHKAIUH, ceTh VIHTEpHET U IpyrHe)

33

CdopMupoBaHHOCTh yYMEHUW COOJIIOJIaTh MpaBUiIa DKOJIOTHUYECKU
1es1eco00pa3Horo MoBeJeHUs B OBITY M TPYAOBOHM NEATENBbHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0POBbs M OKPYXKAKOIIEH NPUPOIHON

cpensl
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Oco3HaBaTh OIMACHOCTh BO3JIEUCTBHS HAa JKUBBIE OpPraHU3MBI
ONpeAenEHHbIX BEIIECTB, MNOHUMAs cMmbica mnokazarens [IJIK,
MOSICHSITH Ha MTPUMEpaxX CrocoObl yMEHbBIIIEHUS U TIPEAOTBPAIICHUS HX

BpPEAHOT'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKa

3.5

ChopMHpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
WCIIOJIb30BAaHUEM TOHSTHUSl «MaccoBas JOJsl BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKHX PEaKIHIX, MacChl
BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
TeII0BOTO A (heKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHU ST MaCChI

BCIICCTB, MPCBPAIICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

1.1

IIpenmer opraHHYecKON XUMHUH: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYEHUE B
MOJIyYEeHUH HOBBIX BEIIECTB M MaTepUaioB. TeopHs CTPOEHUS OpraHUYECKUX

coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJ0KEHHS

1.2

CrpykTypHble (OpMYIBl OpPraHMYECKHX BeUlecTB. ['OMOJOrHs, H30Mepus.
XHUMHUYECKasl CBSI3b B OPraHUYECKUX COCJUHEHHUAX — OJUHAPHBIE W KpaTHBIC

CBA3U. Hpe,[[CTaBJ'ICHI/Ie (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4CCKHX BCIICCTB

1.3

Homenknarypa opraHuueckux COeMHEHUH (CUcTeMaTu4ecKasi) U TpUBHAJIbHbIE

Ha3BaHUS BaXKHEUIIINX HpeIlCTaBHTCJIeﬁ KJIaCCOB OPraHM4CCKNX BCIICCTB

YTIeBo0pOoasI

2.1

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH W 3TaH —
pocTelIIne MPeJCTaBUTENN AJKAHOB: (U3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuM 3aMelleHHs] M TOPEHUs), HaXOXKACHUWE B TNPHUPOJE, IMOIyuYeHUE U

IIPUMEHEHHE
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AJKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTujIeH u IMPOINUJICH —
HpOCTGfIH.IPIC MMpEaACTAaBUTCIIN AJIKCHOB!: (I)I/ISI/I‘-ICCKI/IG U XHMHUYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUA, TaJOIrCHUPOBAHUWA, THUApAaTaAllUM, OKHCICHHUA H

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMECHCHUC

2.3

Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: crpoeHue, BakHEHIIHe
XUMHYECKHE CBOMCTBA (peakius nonumepusaiun). [lonydenre cCHHTETHYECKOTO

KaydyKa M pEe3UHbI

2.4

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTUYECKUN Psifl. ALIETUIIEH —
NpOCTEHIINK MpeAcTaBUTENb AalKHUHOB: COCTaB, CTpPOEHHE, (U3HUECKHUe U
XUMHYECKHE  CBOWCTBAa  (peakuMM  TUAPUPOBAHUS,  TaJOT€HUPOBAHUS,

ruaparanuu, FOpCHI/ISI), MOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy TrajoOreHUpPOBaHUS W HHUTPOBAHMS), IMOJIYYEHHE U MPUMEHEHHUE.
Tomyon: cocraB, cTpoeHHe, (GU3NUYECKUE M XMUMHUYECKHE CBOWCTBA (pEakiuu
rajJjiOreHupPOBaHUs U HUTPOBAHMS), MOJYYEHUE U NpUMEHEHUE. TOKCHUYHOCTh
apeHoB. ['eHeTnuyeckas CBSI3b MEXKIY YIJIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K

Ppa3InuYHBIM KJ1acCaM




2.6

[IpupoaHbple HMCTOYHUKH YIJIEBOAOPOAOB. I[IpupoaHbIii Ta3 W MONyTHBIE
HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. CriocoOsl nmepepaboTku HeTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKHM, KaTaJuTH4ecKui), nmuposus. IIpoaykTsl
nepepaboTky He(TH, MX IPUMEHEHHE B IPOMBIIIJIEHHOCTHU U B ObITY. KameHHbII

yroJib U MPOIYKTHI €r0 MepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

IIpenenbHble  ONHOATOMHBIE CHHUPTHl. MeETaHOI M 3TAaHON: CTPOEHHUE,
du3HYeCKMe W XUMHUYECKHE CBOMCTBA (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAaMH, TOpEHUE), MpUMeHeHHe. BolopoaHble CBS3M MEXIY
MOJIEKYyJIaMH cUpTOB. JIeficTBHE MeTaHOJIa ¥ 3TaHOJa Ha OpraHU3M YeJIOBEKa.
MHOT0aTOMHBIC CITUPTHI. DTUICHIJIMKOIb U TIUICPUH: CTPOCHUE, (PU3nUecKue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICIOYHBIMU METAJIJIaMU,
KaueCTBEHHAasl peaklisi Ha MHOTOATOMHbIE CHHUPTHI). JleiicTBHe Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprHa U OTUJICHIJIMKOJIA

3.2

®DeHoM:  CTpOeHUE MOJICKYNBI, (HU3UYEeCKHe U XHUMHYECKHE CBOMWCTBA.

Tokcuanocth penona. [Ipumenenue dpenomna
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Anpaeruapl U KeToOHbl. DOopMaIbIeTH I, alleTalbJACTU/l: CTPOCHHE, (PU3NUYECKHE
U XUMHUYECKHE CBOWCTBAa (pEaklMh OKHCICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), TOJyUEHHE U IPUMEHEHNE
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OHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbHHAs U yKCYCHas
KHUCJIOTBI: CTpOeHue, (U3NYecKue U XMMUYECKHe CBOICTBa (CBOMCTBa, 00IIne
JUISL KJlacca KHUCIIOT, peakuus 3Tepu(uKalvu), MOJy4eHHE U TNPUMEHEHHE.
CreapuHOBas U 0JIGMHOBAasI KUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX

KHCIOT. Mblia KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JIEeHCTBHE

3.5

CrnoxHbie 23QUPBI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['UIAPOIN3 CIOKHBIX
adupoB. XKupsl. ['maponus xupos. [IpumeHenne xupoB. buonorudeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, KJacCU(pUKALUs YIIe€BOA0B (MOHO-, TU- U MOJIUCAXApUIbI).
['moko3a — mpocTeiimuii MOHOcCaxapHua: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIBI,
¢u3nueckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE C THUIPOKCHIOM
menu(Il), okucireHne ammmauHbIM  pacTBOpoM  okcunpa  cepebpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIIOKO3bI), HAXOKIEHUE B TIPUPOJIE, IPUMEHEHHE,
O6uonorudeckasi poib. @orocuHTe3. PpyKTo3a Kak U3omep riroko3bl. Kpaxman
U 1IEeJUII0JI03a KaK NMPUpPOAHbIEe MoauMepbl. CTpoeHHe Kpaxmaia U LEUTI0JIO03BI.
dusnueckue U XUMHUYECKHE CBOWCTBA Kpaxmaia (TUAPOIN3, KauyeCTBEHHas

PEaKIHs C HOJIOM)

A3oTcoaepIKalle OpraHnYecKue COeAMHEHUS




4.1

AMUHOKHUCIOTHI Kak aMoTepHble OpraHnyeckue coeAnHeHus. duznueckue u
XMMHUYECKHE CBOMCTBa aMUHOKUCIIOT (Ha mpumMepe riauiuHa). buonoruueckoe

3Ha4YeHHE aMUHOKHUCIOT. IlenTuasl

4.2

benkn Kak NIpUPOAHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHudA. IlepBuuHas,
BTOPUYHAS M TPETHYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

TUPOJIN3, J€HATYpallsl, KaYECTBEHHbIE PEAKIIMH Ha OEJIKU

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHUA

5.1

OCHOBHBIC TIOHSTUS XHMUH BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/If/’IZ MOHOMCD,
MoJIMMEp, CTPYKTYPHOC€ 3BCHO, CTCIICHb IMOoJIMMEPpHU3alIH, CpEaHsAa
MOJICKYJIIpHass Macca. OCHOBHBIE MCTOAbl CHUHTC3a BbICOKOMOJICKYIISIPHBIX

COGI{I/IHCHI/Iﬁ — nNoJIMMEpur3aluAa U NOJIMKOHACHCAIA

5.2

SKCHepI/IMeHTaHBHLIC MCTOABI H3YYCHUS BCHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHUEC C 06pa3uaMH INpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETUUYECKOro KayuyKa U pe3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XuMudeckuil aneMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000JI0YKa.
DHepreTuvyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, §-, P-, d-DIIEMEHTHI.
OcobOeHHOCTH pacipeiesieHus SJIEKTPOHOB MO OpOUTAJISIM B aTOMaXx AJIEMEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[lepuonnueckuii 3akoH u lleproanueckas cucteMa XUMHYECKUX HJIEMEHTOB
J.. Menneneesa. CBsi3b nepuoANUECKOro 3akoHa u [leproanueckoit cucteMbl
XUMHYeCKHX 31eMeHTOB J[.M. MeHnneneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB W
0o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U MEepPHOJaM.

3HaueHUe NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

Ctpoenne BemecTBa. XUMHYECKas CBsI3b. BHAbI XWMHYECKOW CBS3H
(koBajieHTHas HEMOJsIpHAas W MOJspHas, MOHHAas, MeTrauinueckas). Honsr:
KaTUOHBI M aHHOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHMHYECKON

cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN ). BomopoaHas cBs3b

1.4

BanenTtHocTh. DnekTpooTpuaTenbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOSHHUSI. 3aKOH MOCTOSHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAINIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEUIECTB OT THIIA KpUCTATMYecKOoW peméTku. [loHsATHE O auCHepcHBIX
cucteMax. VIcTUHHbBIE U KOJJIOMIHBIE PacTBOPBL. MaccoBast 10Jsl BEIIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCTMHEHUIA. Homenknarypa

HCOPraHNYCCKUX BCUICCTB

1.7

Xumuueckass — peaknusa.  Knaccudukanus — XUMHYECKHX — peakinuid B
HEOPraHWYECKOM M OPraHnYeCKON XUMMHUH. 3aKOH COXPAHEHHSI MAaCChl BELIECTB,

3aKOH COXpaHCHUA U MMPCBPALICHUA SHCPIUHU IMIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumbie peaknuu. XUMHYECKOe paBHOBecue. DakTopbl, BIHMSIONINEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHSKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHble U ci1a0bIe QJICKTPOJIUTHI. Cpena
BOJHBIX PacTBOPOB BCHICCTB: KHCIIas, HeﬁTpaanaﬂ, IICJI04YHasl. PeaKm/m

HOHHOTO 0OMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuun

HeopraHI/IquKax XUMUA

2.1

Hewmeramnsl. [Tonoxenne Hemetawios B [lepnoanueckoi cucreMe XUuMUYECKAX
anemenToB J[.U. MenpeneeBa 1 0COOEHHOCTU CTPOCHHS aTOMOB. DU3NUECKUE

CBOIMCTBAa HEMETAJIOB. AHJ’IOTpOHI/IH HEMCTAJJIOB (Ha NpuMepe KucJopoaa,

cepsl, pocdopa u yriepoaa)

2.2

XUMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
¢dochopa, yriepoga M KpeMHHMs) M HUX  COEAMHEHMH  (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenue

BOXHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

Meramnsl. [lonoxenne meramnoB B lleprognueckoil cucreMe XMMHUYECKHX
anemeHToB JI.11. MenneneeBa. OcCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI04YEK
aToMoB MeTaisioB. O0mue puszndeckue cBoiicTsa MeTauioB. CIiIaBbl METAILIOB.

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METANIOB (HATpUM, Kalui, KaJbIluii,
Mar"uii, alfOMHHHUNA, IIUHK, XpPOM, XKEJIe30, Mellb) U UX coenuHeHui. OOmue

CHOCOObI MOJTyYeHHs] METaUIOB. [IpruMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HEOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

Kj1accaM

XUMUS U )KA3HD




3.1

Ponp xumum B 0OecrieUeHHHM 3KOJOTHYECKOM, IHEPreTHYECKONW W THIIEBON
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (0] Hay‘-IHBIX METOAAaxX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKHI/If/’I

3.2

[Ipencrarnenuss 06 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIUICHHOTO TOJTYYCHHS
BOXHEUIIMX BEUIECTB. YEJIIOBEK B MUPE BEIIECTB U MATEPUATIOB: BAaKHEUILIME
CTPOMUTENBHBIE MaTEpHUalbl, KOHCTPYKLIMOHHBIE MaTepUalibl, KPaCKH, CTEKJIO,
KepamMuKa, MaTepuayibl JJId AJIEKTPOHUKH, HaHOMATepHasbl, OPraHUYECKHUE M

MUHEpaJbHbIE y100peHus

33

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBuJia MCIIOJIb30BAHHA JICKAPCTBCHHBIX
nperiapaTtoB, IIpaBUjia 0€30IacCHOTO HCITOJIb30BAHUS [IperapaToB OBITOBOM

XUMHHU B HOBC@HHGBHOﬁ KHU3HHU




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Pymutuc I'.E., ®enpaman @.I'. Xumus 10 knacce (6a30BbIi yPOBEHB)
2. Pymutuc I'.E., ®enpaman @.I". Xumus 11 knacc (6a30BbIH ypOBEHB)

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 229723484149701461558283897186772312471353484446
Bnageney MorwneHckux TaTbAHa AnekcaHpoBHa
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