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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannmn», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBI CpeHero o0OIero oOpa3oBaHUs
(®OIT  COO), npencraieHHbIX B  dDeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom Konenmuu npemnojaBaHust yaueOHOTro
npeaMera « XuMuUs» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTEIbHbBIE IPOTPAMMBI, U OCHOBHBIX MOJOXKEHHIA
«Ctpareruu pa3putusa Bocnutanusi B Poccuiickoin @enepanuu Ha nepuoa 10 2025
roaa» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.), a Takxke Ha
OCHOBE METOJMYECKHX peKoMeHaanunii «Peanu3amust 00pa3oBaTeNbHBIX MTPOrpaMM
0 XMMHH C UCIOJIb30BaHWEM 00O0pyIOBaHUs AEeTCKOro TexHomnapka «llIkoiabHOrO
kBaHTOopuymamy ( https://apkpro.ru/bankdokumentov/).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEAESICHUIO
oO1eit cTtparerun o0y4eHUsl, BOCIIMTAHUS U Pa3BUTUS 00YyYalOUIUXCsl CPEeCTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbubie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
colepXaHusi, Pe3yJbTaTOB OO0y4YyeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBanHocTH. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 001IEH KYIbTYPHhI
YeJIOBEKa, a TAKXKe HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. PeanmsyeTcss xuMudeckoe oOpa3oBaHUE OOYyYarONIUXCsl Ha
YpOBHE CpeTHEero 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
coliepKaHuE€ U TOCTPOEHUE KOTOPOTO OMNpeNesieHbl B MpPOrpaMMe MO XUMHUHU C
yaéToM crenu@uKkd HaykKu XUMHUH, €€ 3HA4eHHS B TO3HAHWM TMPUPOJIBI U B
MaTepuaIbHON KU3HU OOIECTBa, a TAKXKE C YUETOM OOIIMX IieJiel ¥ MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHEero oOIIero
obpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUaNbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (GOPMUPOBAHKE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, B
CO3J]aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXAIOlEeM MHUpE KaK O €JUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO
TpyJa U SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMHM HallpaBJieHa HA pELICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B cooTrBercTBUM C OOIIMMU IENSIMU W NPUHIUIIAMU CPEIHEro OOIIero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, IPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnstomuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChI —
«Opranndeckas xumus» u «OOmas u HEOpPraHWYecKas XWMHS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKU: CUCTEMA
3HAHUU MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOIIeld XUMHUM) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPECIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeriecTB. CBeeHNs 00 M3ydaeMbIX B Kypce BellecTBax
JAIOTCSl B Pa3BUTHH — OT YIJIEBOJAOPOJOB /0 CIOXKHBIX OMOJIOTMYECKU aKTHBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJYYarOT  pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs MMEPBOHAYAIILHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Tox HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEJIEHUS O BellecTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOuias u HeopraHudeckas
XUMHSD»  00yYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
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NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JIOTMUECKUX MO3HIIHM,
riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromIeit 10 0ObACHSIOMIEN U TPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEeKaHus fonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIEp’KaHusl, UMEIOUIMMH KYyJbTYypOJIOTHUECKUNA U TPHUKIAJHON XapakTtep. OTu
3HaHUSl CHOCOOCTBYIOT NMOHMMAHHUIO B3aMMOCBSA3M XHMHH C JPYTUMU HayKaMH,
PACKPBIBAIOT €€ POJIb B IO3HABATEIILHON U MPAKTUYECKOM JIESITEIIbHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHSI K TIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
Y TIPAKTUYCCKUX MPUIIOKEHUM XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEeMax, CBSI3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIIHIO U IPUMEHSTH €€ JIs MOMOJIHEHUS 3HAHUH,
PEIICHUS HHTEIJICKTYalTbHBIX M SKCIIEPUMEHTAILHBIX HCCIIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJIep)KaHue Y4eOHOro mpenMera «XHUMHUsSD AAHHOTO YPOBHS U3YyYEHHUS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y 00YUAIOMINXCS MUPOBO33PEHUECKONH OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX UICH, TaKMX KakK: MaTepUaJbHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOT0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHEM, TO3HABAEMOCTb MMPUPOIHBIX SBJICHHUMA MMyTEM IKCIIEPUMEHTA
U peUIeHHs NPOTUBOPEUYUIl MEXAy HOBBIMH (akTaMd U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJOTUYECKUX MpodiieM, a
TakKe MpobIeM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMNPECICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOLIMX 0a30BO€ 3HAUCHHE JIJISl PA3IMYHbIX
BUJIOB [ICATCIIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHaju3a M 00pabdOTKU
uHboOpMalluy, HEOOXOJUMBIX JUIsi TPUOOpPETEHHs] OMbITa MPAKTUUYECKOH U
UCCIIEIOBATENLCKON JESTEIbHOCTH, 3aHMMAIOIIEed Ba)KHOE MECTO B TMO3HAHUU
XUMUH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU OMPEAeIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IeNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO NpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHMUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEJIe W3yYEHUS
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4Y€HUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBsroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHWMAHHE CYIIHOCTU JOCTYIHBIX
0000111eHnI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIECTB U XUMHUYECKHUX PEaKIINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHUS YMEHU
OpPUEHTUPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, MMEIOIINX
MECTO B IIPUPOAE, B MPAKTHUYECKON U TOBCETHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e30macHOro 0OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
IpeaIMETA B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TMPUOPUTETAMU B CUCTEME CpeaHero obmiero oodpazoBaHusi. CeroaHs B
MPEernoIaBaHUK XUMUHU B OOJIbIIEH CTENEHU OTAAETCS NPENOYTEHHE MPAKTUUYECKON
KOMIIOHEHTE COJep>KaHusi OOydyeHUus, OPHUEHTUPOBAHHOW Ha TMOATOTOBKY
BBIMYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3aluy, BIAJCIONIETO HE HabopoM
3HaHUH, a (QYHKIMOHAILHOM TPAMOTHOCTBIO, TO €CTh CIOCO0AMU U yYMEHUSIMU
AKTHUBHOTO MOJyYeHUS 3HAHWW U IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PEILICHUS
MPAKTUYECKUX 3a/1a4.

B cBs13u ¢ 3TUM npy U3ydeHUH ITpeaAMeTa « XUMUSD» TOMUHUPYIOIIEE 3HAUECHNE
IpUOOPETAIOT TaKUE LIENU U 33/1a4H, KaK:

ajanTamys 00y4arolUXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHECHUEM;

dbopmupoBaHUe y O0OyYarolUMXCsi KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISi PA3IUYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl nmpo0jeM, oUCKa, aHaliu3a U 00paboTku MH(pOpMAIUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B NO3HAHUM XHMHHM, a TaKXKe [JIs1 OLCHKH C MO3WULMI 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSIHUS BEMIECTB U XUMHUECKUX MPOILECCOB Ha OPTaHU3M
YeJI0BeKa U IPUPOIHYIO CPEY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJICP)KaHUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPreTUYECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCTIOJIb30BaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMU SBIICHHUSIMH.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oo1miero oopasoBaHus, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henelnto), B 11 kiacce — 34 gaca (1 yac B Heneoio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaOB. Teopus CTPOEHUS OPraHUYECKUX
coequHenuit A. M. bytnepoBa, e€ ocHOBHBIE TT010)KeHHI. CTpYyKTYpHBIE (hOPMYJIIBI
OpPraHMYeCKHUX BelecTB. [ omomnorus, wu3zoMepus. XuMU4YecKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE C 00pa3aMu OpraHUYECKHUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ]l OPTaHMYECKHX BEIIECTB, HAOIIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IU1aBjieHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psijl. ITUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTEIN AJIKEHOB: (M3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOrCHUPOBAHUS, TUIApATALlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYeHUE U PUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHEe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu

cajloeceHuposarnusid u HumpoeaHuﬂ), nojydernue u npumMeHeHue. TOKCUYHOCTB ApCHOB.
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['enernueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMH K Pa3IU4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEPMUYECKHH, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
03HAaKOMJIEHHE C 00pa3liaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Koulekuuu «HepTb»
U «YToJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJTIEBOJOPOIOB M IaJOr€HONPOU3BOIHBIX,
POBEJCHUE MPAKTUYECKON PabOThI: MOSyUYEHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, 0OBbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucnopoaconepxaiiue opranuieckmue coeJUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKME CBOMCTBA (PEAaKIUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHple  CHUPTHL. OJTWUJEHIVIMKOAb M  I[JIMIEPHUH: CTPOCHHUE,
¢uznueckue W XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl PEaklMsi Ha MHOTOaTOMHbIe crupThl). [leficTBue Ha
opraHusM uesoBeka. [ [pumenenue rimueprusa U 3THIICHIIAKOJIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U xkemouwvl.  DopMampIeruj, aneTAIbICTHA:  CTPOCHHE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIEC PEAKLIMH ), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeieabHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklysl dTepuduKalum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocTaB, KilacCU(pUKanus  YrJIeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [Jroko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS
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MOJIEKYJIbI, (PU3NIECKUE U XUMUYECKUE CBOWCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(Il), okucienne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIIEeHHE,
Opo’keHue TII0KO3bI), HAX0XKICHHUE B IPUPO/JIE, TPUMEHEHNE, OMOIOTHYEeCKas POJib.
®dotocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
netono3bl.  duznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KaueCTBEHHAs PEAKIHUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuoM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom Mmenu(Il), B3ammopeiicTBHEe Kpaxmanaa C HOIOM),
MPOBEJICHUE MPAKTUUECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHnYecKue coequHeHus. usnyueckne u
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMeEpe TiulKHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNu Ha OCIKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaOJIOZICHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIUs U MOJTUKOHIECHCAIUA.

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJTHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIOIb30BaHWE KaK OOIIWX €CTeCTBEHHO-
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HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIMXCA CHUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszmka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHWUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenaparThbl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOMNbBI. DJIEKTPOHHAs
00010YKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTYpallrs aTOMOB.

[lepnonnuecknit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLeNnTopHbli). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD

CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.
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[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyecKkass CBSI3b HEOPTraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHbIM KJIacCaM.

Xumudeckass — peaknus. Krmaccuukamuss XUMHUYECKHX — pEaKIuid B
HEOPraHUYECKOM M OPraHUYeCKOl XMMHUHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH PU XUMHYECKUX PEAKLIMX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPaAJIbHAS, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
neMmoHcTpanus Tabimn «[lepuoanueckas cucrema xumudeckux smeMeHToB JI. .
MenpeneeBa», U3ydeHHE MOJENEH KPUCTAIUYECKHX PEIIETOK, HAOIIOAeHHE U
ONHMCaHUE JEMOHCTPALIMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEICHUE CPEALl PACTBOPOB BELIECTB
C TTIOMOIIIbIO YHUBEPCAIIBHOTO MHANKATOPA, PEAKIIMH HOHHOTO 00OMEHa), TPOBEICHUE
IpaKTHUECKON padoThl «BiusHue pa3nudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C UCITOJIBb30BAHUEM TTOHIATHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxenue HemetraiuioB B Ilepuomnmueckor — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOJACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnos B llepuoguueckoi cucremMe XMMHYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mine gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DONEKTPOXUMHUUYECKHI psAJl HAPSHKEHUI METAILJIOB.
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XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiydyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», O0pa3lloB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE pEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaun.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 00€CIEUEHUM HKOJOTHYECKOM, IHEPTeTUUYECKON U MUIIEBOMN
0€30MacHOCTH, pPa3BUTHUM MeAUUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUU B
MMOBCEITHEBHOMN KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImeHd W
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

duznka: MaTepusi, IHEPTHs, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €IMHHIIBI MX
WU3MEPEHUSI, CKOPOCTb.
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buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTUBO,
PECYPCHI.

TexHONOrus: XUMHUYECKass MPOMBIIUICHHOCTh, METaUTyprusi, IPOU3BOIACTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpermapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTCPHUAJIOB,
9JIEKTPOHHAS MPOMBIIILICHHOCTh, HAHOTEXHOJIOTHH.
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[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHBIM W TpeAMETHbIM). HayyHo-MeToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTM U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMHUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
OOy4JaroIMXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TMpaBUiaX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESATEILHOCTH MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNHN YU€OHBIX U TO3HABATENIbHBIX 3324, BHITOJHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TPOLECCYy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHKEHHUS HAYKH €CThb pe3yJbTar
JUTMTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIH13e
uH(GOpMAaIUH O EPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
MO3UIMII HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEHM 30poBOro © 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro0 OOpallleHHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU JI€ATEbHOCTH;

MOHUMAHUS I[EHHOCTH TPAaBWJI WHIUBUAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTEIbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWe€ B PEHICHUH MPaKTUYECKUX 3ajad
COIMaJIbHON HaIpPaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);
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MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOoeccuil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3ali COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOILIECTBEHHOW MTPAKTHUKHU;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/IaHNN
HOBOWM 0a3bl MaTepUaJbHON KYJIbTYphl, PpEUIEHMH TIJI00AJIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBOM U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEUCHUH YCIOBUM
YCHEIIHOTO TPY/Ja ¥ KOJOTUYECKH KOM(POPTHOM KMU3HU KaXKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJydyaeMble 3HAHUA UIA aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
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MPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYalIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUWA MO XWUMHUHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeramnpeameTHble pe3ybTaThl OCBOEHHS y4eOHOro mnpenMera «XUMHsS» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPa’KaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEUIECTBO, SHEPrus, SIBICHUE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHUE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHUBEpcallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJsTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
TPAMOTHOCTH M COIMATILHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSAIMM:

1) 0a30Bble JIOrHYeCKHUE TeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,
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WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4eckas (popmyiia, ypaBHEHIE XUMUUYECKON PEaKIIuu
— MpPU pPEIICHUHU Y4YEOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIE MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHbBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOVCKY METOJIOB PEIIEHUS MPAKTHYCCKUX 3a/1a4, MPUMEHECHHIO Pa3TNIHBIX METO/I0B
TTO3HAHUAL.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHaTM3upOBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

18



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh OMBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMalen: TpPUMEHITh MEXNpeIMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbl, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpe/jiaraeMblii aJroOpuT™M ACHCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJad, BBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHaJIN3a u
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:
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c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPO/IBI,
B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHAITBHON
I'PaMOTHOCTH, HEOOXOMMOM JJI pelIeHUs] MPAKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIUE TOHSTUS (XUMHYECKUM HJIEMEHT, aToM, JJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIbHOCTh, XUMUYECKas
CBSA3b, CTPYKTypHas (opmyina (pa3BEpHYTasi U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEpOIHbIN CKeNeT, QyHKIMOHATIbHAS TPYIINa, paiuKal,
WU30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPO/IbI, KUCIOPO U
a30TCOJICpKAIME COEAUHECHUS, MOHOMED, I[OJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMSI); TEOpPUU U 3aKOHBI (TEopusi CTPOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XHWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalue B OCHOBE MNOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHME CBEIICHUS O CBOWCTBAX, COCTAaBE, MOJYYCHHH W
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEeITEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
ONMCAaHHUH COCTABA, CTPOCHUS U MIPEBPALLICHUN OPTraHUYECKUX COCIUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHMX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIFOCTPALUU MX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OPTaHUYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynme COeaUHEHUN (YTJIEBOJIOPOIbI, KHUCIOPOA U a30TCOJEpIKAIINe
COCMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaTb MM Ha3BaHUS IO
cucrematudeckorr Homenkiarype (IUPAC), a Takxke NPUBOIUTH TPUBUAIIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHol, (HOopMaNbAeTH ], aleTalbIerua, MypaBbUHAS
KHMCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);
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c(OpPMUPOBAHHOCTh YMEHHUS TMPHUMEHITHh TMOJOXKEHUS TEOPHUH CTPOCHUSA
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, IPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuIoyTaaueH-1,3, 6eH30J1, METaHOJI, ITAHOJ, STHJICHTJIMKOJIb, TJIUIEPUH, (EHOT,
aleTanbIeTu, MypaBbiHasi U YKCYCHAasl KUCIIOTHI, TJII0KO3a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKMX PEAKUUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (HhOpMYII;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpBs (HEe(Th, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKu;

c(OpPMUPOBAHHOCTh YMEHHMI TMPOBOJUTH BBIYHCIEHUS [0 XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
pEaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJTHOTO U3 UCXOIHBIX BEIIECTB
WM POAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMON 3HaHWUA 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUs, UCIOIb3yEeMbIX B XUMHUH MPU W3YYEHUH BEUIECTB U
XUMHYECKUX SIBIICHUH (HA0II0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOICIUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHIia MOIb30BAHUS XUMUYECKON
nocyAol M JabopaTOopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBIIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
HKCIEPUMEHT (TPEeBpAIICHNs OPTaHUYECKUX BEUIECTB MPU HArPEeBAaHUU, TOTYUCHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus OeJIKOB IPU HArpEBaHUU, LIBETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH NpU OOpallleHUd C BEIIECTBAMHU U
1a00paTOpHBIM  000PYIOBaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (opMme 3almucu ypaBHEHHH COOTBETCTBYIOIIMX pEakUud u
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
uHbopManuu, IHTepHET U Apyrux);
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chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpPAIEHUS WX BPEIHOrO BO3JCHUCTBUSL HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
NPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUWA TPUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAlOIIUE TOHATHUS (XUMUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TANBl XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakIuu, XUMHUUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON AUCCOLMANM, nepuoandeckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHCHMUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS] dSHEPTUU
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,
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c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC MPHU3HAKH MOHSITHUH,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATUS TPU
OMMCAaHWUU HEOPTAHUYECKUX BEIECTB M UX MPEBPAIICHUL;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIEeCTB (yrapHbl ra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMYECKasi, BOJOPO/IHASI) B COCIUHEHUSX, TUII
KPUCTAIUTMYECKON PEHIETKH KOHKPETHOTO BEIeCTBa (aTOMHasi, MOJICKYJspHasd,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHaBIUBATh IPUHAIICKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY KIacCy/Tpyrie
COeMHEHUI (MPOCThIE BEUIECTBA — METAUIBI MU HEMETAJUIbl, OKCHU/bI, OCHOBAHUS,
KHUCIIOThI, aM(OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoOJib3ysl TMOHATHUS «S-, p-, d-
AJIEKTPOHHBIEC OPOUTATNY, IHEPTETUUECKUE YPOBHIY», 0OBIACHATH 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COEAMHEHUN MO MEepuoiaMm U
rpymnmnaM [lepuonnyeckon cucreMsl xumudeckux aneMeHToB 1. Y. Menneneena;

chOpMUPOBAHHOCTh ~YMEHHMH  XapakKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMHYECKHE CBOHCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHBIX  KJIACCOB,
MOJITBEPXKJIATh CYIECTBOBAHME TE€HETUYECKOW CBSI3W MEXAY HEOPraHMYEeCKUMHU
BEIIECTBAMH C MTOMOIIbIO YPAaBHEHUIH COOTBETCTBYIOIIUX XUMUUECKIX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMHUYECKHE PEAKIMH T10
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pazIUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,;
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c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIyTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMK OT Pa3aUuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHU XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (nmpuuuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOIEeMax XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSITUS «MacCOBast I0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILIEHH Ta30B IpU
XUMHYECKHX PEeaKIMAX, MacChl BEIIeCTBA WM O0BbEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHMSIMHU MO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOrO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX
pe3ybTaToB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT u ApyTrux);
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chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MPEIOTBPALICHUS UX BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JJIs. 00y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.

MATEPHUAJILHO-TEXHUYECKAS BA3A «IIKOJIbHOTO KBAHTOPUYMA»,
HCIIOJIB3YEMOT' O JJISI PEAJIN3AIIMA OBPA3SOBATEJIBLHOM ITPOI'PAMMBI
O XUMHHA 4 10 X1 11 KITACCOB.

MarepuansHo-TexHUYecKas 06a3a «I1IkoTpHOTO KBaHTOPHYMay BKIIOYAET B
ce0st coBpemeHHoe obOopynoBanue Releon, cOBpeMeHHBIE U KITACCHUECKUE
puOOpHI.

Hudposas (komnbroTepHas) Jadoparopus (LIJI), nporpammuo-
annapaTHbIA KOMILIEKC, CHCTEMA JaTYNKOB — KOMIUIEKT y4eOHOTO
000py10BaHNs, BKIIOYAIOIINI U3MEPUTEIbHBIN OJI0K, HHTEp(EIC KOTOPOTro
MI03BOJISIET 00ECTIeUNBATh CBSI3b C IEPCOHATBHBIM KOMITBIOTEPOM, U HAOOp
JaTYNKOB, PETUCTPUPYIONINX 3HAYCHHUS PA3TUYHBIX BETHMUUH.

Jaryuk TeMneparypbl IVIATHHOBBIA — MPOCTON U HAJEKHBIN TATUHK,
IpeAHa3HavYeH I U3MEPEHHS TEMIIEPATYPhI B BOJHBIX PACTBOPAX U B Ta30BBIX
cpenax. Umeet pasnuunblil Auana3zoH uaMepenui ot —40 go +180
°C. TexHuueckne XapaKTEPUCTUKH TaTUYMKA YKa3aHbl B UHCTPYKLIHMH 11O
AKCILTyaTallHH.

JlaT4uK TeMIepaTypbl TEPMONIAPHbINA PEIHA3HAYECH JJIS1 U3MEPEHUS

temmnepatyp 10 900 °C, ucnoyib3yeTcs MpU BHIMOIHEHUH padOT, CBA3aHHBIX C
U3MEpPEHUEM TeMIepaTyp IJIaMEeHH, TUIABJICHUS U PA3JIOKEHUSI BEIIECTB.

HMatuyuk pH npennasHaden 1151 U3BMEpEeHUs: BOJOPOAHOTO Moka3arens (pH).
Hwnanazon uzmepenuit pH ot 0—14. OH ncnonb3yercs At U3BMEPEHUS
BOJOPOJIHOTO MTOKA3aTelisl BOJHBIX PACTBOPOB B PA3IMYHBIX UCCIIEIOBAHUSIX
00BEKTOB OKPYKAOIIEH CPEeIbI.

JlaTYMK ONTHYECKOM IVIOTHOCTH (KOJIOPUMETP) — MNpEeAHA3HAYCH IS
M3MEPEHUS ONTUYECKON MIIOTHOCTU OKPAILIEHHBIX PacTBOPOB. Mcronb3yercs npu
uzydeHuu temM «PactBopbi», «CKOPOCTb XUMHUYECKHUX PEAKLIUI», ONPEIETICHUH
KOHIICHTpAIIUX OKPAIIEHHBIX HOHOB WJIM COCIUHCHUN. B KOMIUIEKT BXOAT

JATYUKH C PA3JIMYHON JJIMHOW BOJIH ITOJIYTIPOBOJHUKOBBIX HCTOYHUKOB CBETa: 465
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1 525 uM. OOBEM KIOBETHI COCTABIISICT 4 MJI, ITTMHA ONITUYECKOTO yTH — 10 MMm.

JaT4MK 3JIEKTPONPOBOJIHOCTH ITPEJHA3HAYEH JJIsI U3MEPEHHUSI YIEIbHON
ANEKTPONPOBOTHOCTH KUJIKOCTEM, B TOM YHUCJIE U BOJAHBIX PACTBOPOB BEILIECTB.
[TpumensieTcs pu U3y4eHUHU TEOPUU JIEKTPOIUTHYECKON TUCCOLUALIHY,
XapaKTEPUCTHUK BOJHBIX PACTBOPOB.

IInanupyemsbie pe3yjbTarTbl OCBOCHHMs Y4YeOHOro mnpeaMera XHMHHM C
ucnoab3oBanueM ooopynosanus «lIkoasHoro Kpanropuymar.

JInuHOCTHBIE pe3yabTaThI

OOyyaromuiics TOJYYUT BO3MOXKHOCTH HJisi (OPMHPOBAHUSA CJEAYIOLIUX
JUYHOCTHBIX Y Y /I:

* OCO3HABaTh CBOKO T'PAXKJIAHCKYIO HUJAEHTUYHOCTh, MATPUOTU3M, YBAKEHUE K
CBOEMY HapoAy, OTBETCTBEHHOCTH Iiepesl PonrHOM, TOpIOCTh 3a HEE,;

* 0CO3HAaHHO (OPMHUPOBATH U OTCTAUBATh CBOIO TPAXKAAHCKYIO MO3ULIMIO KaK
aKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUIICKOro 00I11eCTBa;

* (QopmupoBaTh CBOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

* HENpEephIBHO pa3BuBaTh B ce0€ TOTOBHOCTh W CIOCOOHOCTh K
CaMOCTOSATEIIbHOM, TBOPUYECKON U OTBETCTBEHHOM JEATEIBHOCTH,

* COTPYJAHHMYATh CO CBEPCTHUKAMH U B3POCIBIMHU B 00pa30oBaTEIbHOM,
OOIIIECTBEHHO TOJIE3HON, YUeOHO-UCCIIE0BATEIILCKON U MMPOSKTHOM NEeITeIHOCTH;

* (opMHpOBaATH CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHUIO YCIICIIHON NMPO(EeCCUOHAIIBHOM M O0IIECTBEHHOM e TEILHOCTH;

* OCYILECTBIIATh OCO3HAHHBIN BBIOOp Oymyuieil npodeccun U BOZMOXHOCTEH
peanu3auy cOOCTBEHHBIX )KU3HEHHBIX TJIAHOB,;

* (opMupOBaTh JKOJOTHYECKOE MBIIUICHUE, TPHUOOPECTH OMBIT 3KOJIOTO-
HaIpaBJICHHOW €SI TENbHOCTH

MeTanpeaMeTHblIe pe3yJbTAThI

PerynstuBHbIC

OOyyaromuiicss TOJYYUT BO3MOXKHOCTH MJisi (DOPMHPOBAHUS CIEAYIOIINX
perynaTuBHbIX Y Y /1:

* BBISIBIIATH U (POPMYJIMPOBATH YUEOHYIO MTPOOIIEMY;

* OMPENIETATH eI ACSITEIbHOCTA U COCTABIATh €€ IJIaH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JI€ATEIbHOCTD;

* BBIOMpATHh YCIECIIHBIE CTPATETHH B PA3JIMYHBIX CUTYaIUsAX; OCO3HABAThH
MIPUYHUHBI CBOETO yCIieXa WU HEYCIeXa, HaXOAUTh CIIOCOOBI BBIX0JIa U3 CUTYaIlUU
HEyCIexa;
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* MPOXYKTUBHO OOIIATHCS W B3aMMOJIEHCTBOBATH B TPOIIECCE COBMECTHOM
JEATEIbHOCTH, YYUTHIBAaTh MO3ULHUHM JPYIMX YYACTHHKOB JI€ATEIIBHOCTH,
s dexTuBHO pazpemars KOHPIUKTHL. [lo3HaBaTenbHble OO0yUYaAIOMUIACS MOTYYUT
BO3MOHOCTb J1J1s1 (DOPMUPOBAHMS CIIEYIOIIUX MMO3HABATENbHBIX Y Y /I:

* OCYIIECTBISATh MOMCK PA3MYHBIX AJITOPUTMOB PEHICHUS MPAKTHUYECKUX
3a7a4, IPUMEHSTh Pa3JIMYHbIE METObI IO3HAHUS;

* OCYIIECTBIATH CaMOCTOSITEIbHYI0O HH()OPMAIMOHHO-TIO3HABATEIHHYIO
NEeATEIbHOCTh, BKJIIOYAsh YMEHUE OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHUKAX
uHhopMaluu, KPUTHUYECKHM OLICHMBATh W HWHTEPHPETUPOBATH HUH(OOpPMAIUIO,
MOJIy4aeMyI0 U3 Pa3In4YHbIX HICTOYHUKOB;

* HCTOJB30BaTh CPEACTBA HWH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
texHonorud (MKT) B pelmieHMHM KOTHUTUBHBIX, KOMMYHHKATHBHBIX H
OpraHM3alMOHHBIX 33J1au ¢ COOJII0IeHHEeM TpeOOBaHUI O€30MaCHOCTH;

* CTPOUTH JIOTMUECKHE pacCyXIeHus, (opMyJIMpOBaTh YMO3AKIIOUEHUS Ha
OCHOBE BBISIBJIEHHBIX IPUUYUHHO-CIIEJICTBEHHBIX CBS3Eil;

* CO3/1aBaTh MOJIENIM U3Y4aeMbIX OOBEKTOB, BBIIEIATh B HUX CYIICCTBEHHBIC
XapaKTEPUCTHKH, IPEOOPA30BHIBATH MOJICTIH;

* npeoOpa3oBbIBaTh MH(MOPMALMIO U3 OJHOTO BHAA B JIPYroil; BbIOMpPATH
yno0Hyto ¢hopmy (pHUKCaMU U TpeICTaBlIeHUs HHPOpMaALIUK;

* BJIQAECTh METOJaMH TIO3HABATEIHHOW pPEQIIEKCHHU KaK OCO3HAHMUS
COBEpLIAEMbIX JCHCTBHII M MBICIUTEIBHBIX TMIPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMM, IpaHUIl CBOETO 3HAHMS M HE3HAHUS, HOBBIX MMO3HABATENIHLHBIX 33/1a4 U
CPEACTB UX JOCTHKEHUS.

Ilo3HaBaTeIbHbIC

OOyyaromuics TOJYYUT BO3MOXKHOCTH HJisi (DOPMHPOBAHUS CJETYIOIINUX
MO3HaBaTeIbHbIX Y Y [I:

* OCYIIECTBISATh MOMCK PA3MYHBIX AJITOPUTMOB PEHICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHSTh PAa3JIMYHbIE METO/IbI TO3HAHUS;

* OCYIIECTBIATH CaMOCTOSITEIbHYI0O  HH()OPMAIMOHHO-TI03HABATEIHHYIO
JEATEIIbHOCTh, BKIIIOYAasi YMEHHUE OPUEHTHUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX
uHOpMaIuU, KPUTHUYECKH OICHUBATh W WHTEPHPETUPOBATH WH(OOPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3In4yHbIX HICTOYHUKOB;

* HCHOJB30BATh CPEACTBA HH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
texHonorud (MKT) B pelmieHMHM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX H
OpraHU3AIMOHHBIX 33/1a4 ¢ COOJI0/IeHHEeM TpeObOoBaHM 0€30MMacCHOCTH;

* CTPOUTH JIOTMYECKUE pacCykAeHHUs, (HOPMyIMPOBATh YMO3aKIIOUYEHUS Ha
OCHOBE BBISIBJICHHBIX IPUUYUHHO-CIIEJICTBEHHBIX CBSI3EH;

* CO3/71aBaTh MOJICJIM M3y4aeMbIX OOBEKTOB, BBIJEISATh B HUX CYIIECTBEHHbBIC
XapaKTEPUCTHKH, TPEOOPA30BLIBATH MOJIEIIH;
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* mpeoOpa3oBeIBaTh MHPOPMAIMIO W3 OJHOTO BUAA B JPYroi; BBHIOMpATH
ynoOHy0 dhopmy (HHUKcAIUy U TIpeIcTaBlIeHus HHPOpMaInu;

* BIAJETh METOJAaMH TIO3HABaTENbHOM pe(dIeKCHH KaK OCO3HAHUS
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJbTaTOB W
OCHOBaHUWH, TPaHMI] CBOETO 3HAHUS M HE3HAHWs, HOBBIX MMO3HABATEIBHBIX 3a/1a4 U
CPEICTB UX JOCTUKECHHUS.

IIpeaMeTHbIE pe3yabTaThI

OOyyJarommiicst HAy4IUTCS:

* WCCIIEJIOBaTh CBOWMCTBA HEOPTaHWYECKUX M OPTraHMYECKHX BEIIECTB,
OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIuii, MPOTHO3UPOBATH
BO3MOXKHOCTh MX OCYIIIECTBIICHUS;

* BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUN O COCTaBE, CTPOCHUH BEIIECTBA U
OCHOBHBIX XHUMHUYECKUX 3aKOHAX, IPOBEPATHh WX IKCIIEPUMEHTAIBHO, (GOPMYyIUPYS
1IEJTb UCCIICIOBAHUS;

* BJAJCTh METOJAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEICHUS
XUMHUYECKUX DKCIICPHUMEHTOB C COOJIIOJCHUEM IpaBuil Oe30macHOi padoThI ¢
BEII[ECTBAMH U TAOOPATOPHBIM 000PYOBAaHUEM;

* OINHWCHIBaTh, AHAIU3HPOBATH W OIEHUBATH JOCTOBEPHOCTH IMOIYYCHHOTO
pe3yInbTarta;

* IPOTHO3UPOBATH, AHAIU3UPOBATHh M OIICHUBATH C MO3HIIMI IKOJIOTHIECKOM
0€30MacHOCTH TOCTEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW NIE€ATEIHLHOCTH
YeJoBeKa, CBA3aHHOM C mepepaboTkoil BemiecTB. OOyyaromuics MNOTYYUT
BO3MOXKHOCTh HAYYHUTHCS:

* CaMOCTOSITENIbHO (POPMHUPOBATH CUCTEMY COOCTBEHHBIX 3HAHWUU 00 OOITUX
XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX;

* IPOTHO3UPOBATh CBOMCTBA BELIECTB HA OCHOBE UX CTPOCHUS;

* MCIOJIb30BATh MOTyUYE€HHBIC 3HAHUS B OBITY;

* IOHUMaTh U OOBACHATH POJIb XUMHUYECKUX MPOIECCOB, MPOTEKAIOUINX B
IPUPOJIE;

* IUJIAHUPOBATH U OCYIIECTBIISITh Y4COHBIE XUMUYECKUE IKCTIEPUMEHTHI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos Hcnosb3oBanue
HaumeHoBaHue pa3/iejioB U TeM 000py10BaHUA
Ne ni/m Kontponbnbsie  IlpakTHyeckue
NMPOrpamMmbl Bcero «IkoJabHOTO
padoTsI padoThI KBanTopuyMa»
Paznea 1. Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMUM
IIpenmer oprannueckoit xumuu. Teopust [udposas nadbopaTopust
1.1 CTPOCHUS OPTraHUYECKUX COCTUHEHUN A. 5 Releon ¢ maTunkom
M. bytneposa BBICOKOW TEMITEpaTyphl.
Hroro no pazaeny 5
Pa3znea 2. YrieBoaopoanbl
[udposas nadboparopust
2.1 [IpenenbHbIE YriIeBOAOPOABI — AJIKAHBI 4 Releon ¢ garunkom
ONTUYECKOU MIIOTHOCTH.
27 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 14 1
AJIKaIUEHBI, aJIKUHbI
2.3 ApOMaTHYECKUE YTIIEBOAOPOIbI 4
24 [IpupoiHbIE HICTOYHUKH YTIJIEBOJIOPOJIOB U 5 |
' ux nepepaboTka
Hroro no pazneny 27

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeJuHeHNs!

3.1

Cruptel. ®enon

Hudposas maboparopust
Releon ¢ maTunkom

BBICOKOM TEMIIEpaTyphl,

29



TATYUKOM ONTHYECKOU
MIOTHOCTH

Anpaerunsl. KapOOHOBBIE KUCTOTHL.

[udposas nadboparopus

3.2 15
CrnoxHbie 3ups Releon ¢ gatunkom pH
3.3 VYrieBoanl 7
Hroro no paszneny 28
Pa3znen 4. A3oTcoaepskaniue oprannyeckre coeJuHEeHUs
4.1 AmuHbl. AMUHOKHUCIOTHI. benku 4 Lugposas naboparopus
Releon ¢ narunkom pH
Hroro no pazneny 4
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA
5.1 [Tmactmaccel. Kayuyku. Bonokna 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

KoauuecTBO 4acoB HUcnoan3oBaHue
HaumeHoBaHue pa3/iejioB U TeM 000py10BaHUA
Ne i/l Konrpoabusie IIpakruueckune
NporpamMmbl Bcero «IlIxonbHOTO
padoThI padoTsbI KeanTopayMa»
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 6
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue .
' BEILIECTB
[Hudposas nabopaTopus
Releon ¢ maTunkom
TEMIEPATYPhI HIN
JIATYNKOM BBEICOKHX
1.3 XUMHYECKUE PEAKLIUN 15 1 1 TEMHEPELYP
Hudposas nadoparopus
Releon ¢ gaTunkom
OITUYECKOH IIOTHOCTH
[udposas madopaTopus
Releon ¢ marunkom pH
Hroro no paszneny 28
Paznen 2. Heoprannuyeckasi XuMus
2.1 MerTamisl 11 1
2.2 Hemeramisr 15 1 1
)3 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 4
' BEILIECTB




Hroro no pasneny

30

Pa3zgea 3. XumMus 4 ;Ku3HbL
3.1 XUMHUSA U KU3Hb 10
Hroro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos Hcnosb3oBanue
Ne aTra o0opyroBaHUSA
Tema ypoxka Kontpoasnubie IIpakTnyeckue A py
n/n Bcero U3YYCHUS «IlIxoJbHOTO
padoThI padoThI
KBantopunyma»
1 [IpenmeTt opraHnyeckoil XuMuu, e€ 1 01.09.2025
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHUE -06.09.2025
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenuHeHuit A. M. bytieposa, e 1 01.09.2025
8 - V- DYTICPOBa, -06.09.2025
OCHOBHBIE ITOJIOKEHUS
Hudposas
nabopatopus Releon ¢
[IpencraBienue o K1acCHPUKAITUN 08.09.2025 ~ 1TIHKOM BRICOKOH
3 1 TEeMIEPaTyPHI.
OpraHuY€eCKUX BELIECTB -13.09.2025 .
JleMOHCTpallMOHHBIN
OKCIICPUMCHT
«CBolicTBa H30MEPOBY
Homenknarypa (cucreMaTtuyeckas) u
4 . . N 1 08.09.2025
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX 13.09.2025
BEILIECTB
Homenkimarypa (cucremarudeckas) u
5 TPHUBHAJIbHBIC HA3BAHUSI OPTaHUUECKUX 1 15.09.2025
P P -20.09.2025
BEILIECTB
6 AJIKaHBI: COCTaB U CTPOCHUE, 1 15.09.2025
TOMOJIOTUYECKHUU PsAJT -20.09.2025
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7 AJKaHBI: COCTaB U CTPOEHHUE, 22.09.2025-
TOMOJIOTUYECKHUU psAJT 27.09.2025
Hudposas
naboparopust Releon
C IaTYUKOM
ONTUYECKOMN
Meran u 3TaH — NpocTeuIIre 22.09.2025-  IJIOTHOCTH.
8 .
MIPEJICTABUTEITH aJTKAaHOB 27.09.2025 JIeMOHCTpaIIMOHHBIIHA
AKCIIEPUMEHT
«PagukannHoe
OpoMupoBaHUE
AIIKAHOB»
9 Meran u 3TaH — NpoCTeHIIre 29.09.2025-
MPEACTABUTENH AJIKAHOB 04.10.2025
10 AJIKEHBI: COCTaB U CTPOSHHUE, CBOWCTBA 29.09.2025-
JIKEHBI: COCTaB M CTPOCHUE, CBOMCTB 04.10.2005
1 A ) . 06.10.2025-
JIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 11.10.2005
DTWIEH U IPOMUJIEH — MPOCTEUIIIHNE 06.10.2025-
12
MPEACTABUTENIN AJIKEHOB 11.10.2025
OTUiEH U NPONUIEH — IpocTeine 13.10.2025-
13
MPEACTABUTEIIN AJIKEHOB 18.10.2025
[TpaxTrueckas padota Ne 1.
14 1 13.10.2025-
« ovnyqune STUJIEHA U U3YUYEHHE €TO 18.10.2025
CBOMCTB»
15 Ankanuensl. byranuen-1,3 u 20.10.2025-
metninOyranuen-1,3. 25.10.2025
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16 Ankanuensl. byranuen-1,3 u 20.10.2025-
MeTunoyTaaueH-1,3. 25.10.2025
[TonydyeHue CHHTETHYECKOTO KayyyKa U 05.11.2025-

17
pE3UHBI 08.11.2025

13 AJKUHBI: COCTaB U 0OCOOEHHOCTH 05.11.2025-
CTPOEHHSI, TOMOJIOTUYECKHM PAI. 08.11.2025
AlneTuieH — MpocTeNIINM 10.11.2025-

19
MPEACTABUTEIDL AIIKUHOB 15.11.2025
Beruucnenus no ypaBHEHHIO 10.11.2025-

20 o
XUMHUYECKOU pEaKIun 15.11.2025
Brruncienus no ypaBHeHHUIO 17.11.2025-

21 .

XUMHUYECKOU peaKkluu 22.11.2025
Beruucnenus no ypaBHEHHIO 17.11.2025-

22 o
XUMHUYECKOU pEaKIun 22.11.2025
Beruucnenus no ypaBHEHHIO 24.11.2025-

23 o
XUMHUYECKOU pEeaKIun 29.11.2025
Apensbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD 24.11.2025-

24
apeHoB 29.11.2025

)5 ApeHsbl: 6eH3011 1 TonyoJ. TOKCHYHOCTD 01.12.2025-
apeHoB 06.12.2025

26 ['enernueckas cBsi3b yrieBOIOPOIOB, 01.12.2025-
MpUHAIEKAIIUX K pa3JIMYHBIM KJIaccaM 06.12.2025

27 ['enernueckas cBsi3b yrieBOIOPOIOB, 08.12.2025-
NpUHAJIE)KANUX K pa3IMYHBIM KjiaccaM 13.12.2025
IIpupoaHbIE HICTOYHUKHU 08.12.2025-

28 o
YIJI€BOJAOPOIOB: IIPUPOIHBIA I'a3 U 13.12.2025
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MOINyTHBIE HEPTSHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKu

IIpupoaHbIE HCTOYHUKHU

29 YIJIEBOJOPOAOB: IPUPOAHBIN Ia3 U 15.12.2025-
MOINyTHBIE HEPTSHBIE ra3bl, HEPTH U 20.12.2025
MPOAYKTHI €€ mepepadoTKu
O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 15.12.2025-
30
10 pa3zeny «YTIEeBOJAOPOIbI 20.12.2025
31 KonTpoabHas padora Nel no pazneny 22.12.2025-
«YTII€BOIOPOABD) 29.12.2025
3 22.12.2025-
32 AHaM3 KOHTPOJIBHOM pabOThHI 20.12.2025
Hudposas
naboparopust Releon
C IaTYUKOM
BBICOKOM
TeMIIepaTyphl,
JIaTYNKOM
ONTHUYECKOU
MJIOTHOCTH.
33 [IpenenbHble OJHOATOMHBIE CITUPTHI: 12.01.2026- JleMOHCTpaLHOHHbIE
METaHOJI U 3TaHoJI. BoopoaHas cBs3b 17.01.2026
AKCIIEPUMEHTHI
«H3yueHue
TEeMIIepaTypbl
KUTICHUS
0JIHOATOMHBIX
CIUPTOB.
Oxkucnenue
CIIUPTOB»
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IIpenenbHbIe OMHOATOMHBIE CIIUPTHI: 12.01.2026-
34
METaHOJI U 3TaHoJI. BoopoaHas cBs3b 17.01.2026
35 MHOroaToMHbIE CIIUPTHI: 19.01.2026-
STUJICHTJIMKOJb U TJIMLEPUH 24.01.2026
MHOroaToMHbIE CTUPTHI: 19.01.2026-
36
STHJICHIJIUKOJIb M TIIHIICPUH 24.01.2026
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
37 o . 26.01.2026-
M3UYECKHE U XMMHUYECKHE CBOMCTBA, 31.01.2026
MPUMEHEHUE
@DeHOJI: CTPOCHUE MOJIEKYIIBI,
33 o N N . 26.01.2026-
M3UYCCKHC U XUMHUUYSCKIE CBOMCTBA, 31.01.2026
MIPUMEHEHHE
39 Anpaeruapl: GopManbaeTuI U 02.02.2026-
ameTaiabaerua. AIeToH 07.02.2026
40 Anpaeruapl: GopManbaeTuI U 02.02.2026-
areTanbaerug. AneTrod 07.02.2026
Hudposas
naboparopust Releon
¢ natuukom pH.
OIHOOCHOBHBIE MPEIETbHBIC 09.02.2026 JleMOHCTpaliMOHHbIN
41 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U 14.02.2026 AKCIEPUMEHT
YKCyCHast «3yuenue cuibl
OJHOOCHOBHBIX
KapOOHOBBIX
KHUCIIOT)
OIHOOCHOBHBIE MPEIETbHBIC
42 apOOHOBBIC KUCJIOTHI: a a 09.02.2026-
KapOOHOBBIE KHUCIIOTHI: MypaBbUHAs U 14.02.2026

YKCyCHas
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13 [TpakTuyeckas padora Ne 2. «CBoicTBa 16.02.2026-
pacTBOpa YKCYCHOUM KHCIIOTBI» 21.02.2026
CreapuHOBas U 0JIEMHOBASI KUCIIOTHI,
44 N 16.02.2026-
aK MPEJCTAaBUTEN BBICIINX 21.02.2026
KapOOHOBBIX KHUCIOT
CreapuHOBas U OJIEUHOBASI KUCIIOTHI,
45 24.02.2026-
KaK MPEeJCTaBUTEIU BBICIINX 28.02.2026
KapOOHOBBIX KHUCIOT
Hudposas
nmaboparopus Releon
¢ natyukom pH.
46 Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX 24.02.2026- JleMOHCTpAIHOHHBIi
KHCJIOT, UX MOIOIIee JielicTBHE 28.02.2026 P
AKCIEPUMEHT
«Bnusgaue xKECTKOMU
BOJIbI HA MBLIO»
47 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX 02.03.2026-
KHCJIOT, NX MOIOIIIEE JCHCTBIE 07.03.2026
48 CrnoxxHbie 2(DUpBI KaK MPONU3BOTHBIE 02.03.2026-
KapOOHOBBIX KHCIIOT. 07.03.2026
49 CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE 10.03.2026-
KapOOHOBBIX KUCTIOT. 14.03.2026
10.03.2026-
50 I'uaponuns cnoXxHbIX 3GUpoB 14.03.2026
16.03.2026-
51 I'uaponuns cinoxHbIX 3pupoB 21.03.2026
Kupsl: runponus, npUMEHEHHE, 16.03.2026-
52
OuosIorn4ecKas poJib KHUPOB 21.03.2026
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Kupsl: runponus, npUMEHEHUE, 23.03.2026-
53
Ouosoruueckas pojb )KUpPOB 28.03.2026
23.03.2026-
54 VYTrieBobl: cocTaB, KiracCupUKaIus. 28.03.2026
Baxnerive npencraBuTeNnu: rioKo3a, 06.04.2026-
55
bpykTO3a, caxapo3a 11.04.2026
Kpaxman u nemuoio3a kak mpupoHbIe 06.04.2026-
56
IOJIUMEPHI 11.04.2026
O06o001IeH e U cucTeMaTU3alus 3HaHUH
57 K « 13.04.2026-
1o pazneny «Kucnoponacoaepxauue 18.04.2026
OpPTraHUYECKUE COCTUHEHHS
KonTpoabHas padora Ne2 no pazueny
53 «Kucnopoaconepxaiiyue opraHu4ecKue 13.04.2026-
coenuHeHus»/ Beepoccuiickas 18.04.2026
npoBepouHas paboTa
OO6m1ast xapakTeprucTUKa
59 a30TCOoAEPKAIUX OPraHUYECKUX 20.04.2026-
coenuHeHui / Beepoccuiickas 25.04.2026
npoBepouHas paboTa
. 20.04.2026-
60 AHanu3 KOHTPOJIBHON pabOTHI 25.04.2026
61 A ) 27.04.2026-
MUHBI: METUJIAMUH U aHUJIHH 11.05.2026
62 A ) 27.04.2026-
MUHBI: METUJIAMUH U aHUJIHH 11.05.2026
AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE 12.05.2026 Hudposas
63 OpPraHHYECKUE COCTUHEHUS, HX i 6' 0 5' 02 6_ naboparopus Releon

OMOJIOrMYECKOE 3HAUECHUE.

¢ natyukom pH.
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JleMOHCTpallMOHHbII

SKCIEPUMEHT
«Omnpenenenue
Cpelibl pacTBOPOB
AMUHOKHCIIOT
64 ITentunel. benku kak npupoHbIe 1 12.05.2026-
BBICOKOMOJIEKYIISIPHBIE COEAUHEHUS 16.05.2026
OCHOBHBIC TOHSATUS XUMHUU 18.05.2026-
65 . 1
BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN 23.05.2026
OCHOBHBIE METO/IbI CHHTE3a
66 i 1 18.05.2026-
BBICOKOMOJIEKYJISIPHBIX COE€UHEHUM. 73.05.2026
[InacTmaccel, KaydykH, BOJJIOKHA
67 PeseprubIil ypok. O60011eHIE 1 | 25.05.2026-
cucTeMaTH3allus 3HaHUH 26.05.2026
68 PezepBHblit ypok. O6o01IeHNE U ) 25.05.2026-
cucTeMaTu3anus 3HaHU 26.05.2026
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

40



11 KIIACC

Kosaun4yecTBo 4acos Hcnonb3oBanue
Ne Hara 000opy10BaHUA
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYCHUS «IlIxoJbHOTO
padoTsI padoThI
KBantopuyma»
1 XUMUYECKUN 3JIEMEHT. ATOM. 1 01.09.2025
DneKTpOHHAs KOH(PUTYpAIIHs aTOMOB -06.09.2025
) XUMHUYECKUN 2JIEMEHT. ATOM. | 01.09.2025
DJNeKTpOHHAs KOH(PUTYpAIIHs aTOMOB -06.09.2025
[lepuonnueckuii 3akoH u llepuoanueckas
cucTeMa XMMHYECKuX 31eMeHToB J[. W. 08.09.2025
3 . 1
MenieneeBa, UX CBSI3b C COBPEMEHHOM -13.09.2025
TEOpPUEH CTPOEHHUS aTOMOB
[lepuonnueckuii 3akoH u llepuoanueckas
4 cucTeMa XMMHYECKuX 31eMeHToB J[. U. 1 08.09.2025
MeneneeBa, UX CBsI3b C COBPEMEHHOMN -13.09.2025
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX
COEIMHEHUH 10 TPYIIIaM U EPUOAaM. 15.09.2025
5 1
3HaveHHEe MePUOANIECKOr0 3aKOHA U -20.09.2025
CHUCTEMBI XUMUUECKUX 3jieMeHTOoB J[. 1.
MenieneeBa B pa3BUTHH HAYKH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUUYECKUX DIIEMEHTOB U UX 15.09.2025
6 . 1
COEIMHEHNH 110 IPYIIIIaM U IIEPUOLAM. -20.09.2025
3HaveHHEe MePUOANIECKOr0 3aKOHA U
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CHUCTEMBI XUMUUECKUX 3yieMeHTOB J[. 1.
MenpeneeBa B pa3BUTUN HAYKH

7 CrtpoeHue BeniecTBa. XMMHUYECKas CBS3b, 22.09.2025-
€€ BHUJIBL. 27.09.2025
g MexaHnu3MbI 00pa30BaHUsI KOBAJICHTHON 22.09.2025-
cBsi3u. BopopoaHas cBsizb 27.09.2025
BaneHnTHOCTB. DIEKTPOOTPULIATENBHOCTb.
9 Crenens okucinenus. Bemecrtsa 29.09.2025-
MOJIEKYIAPHOTO ¥ HEMOJIEKYJISIPHOI'O 04.10.2025
CTPOEHHUS
BaneHnTHOCTB. D1EKTPOOTPULIATENBHOCTb.
10 Crenens okucnenus. Bemectpa 29.09.2025-
MOJIEKYIAPHOTO ¥ HEMOJIEKYJISIPHOI'O 04.10.2025
CTPOEHHUS
1 [IoHsATHE O IUCTIIEPCHBIX CUCTEMAX. 06.10.2025-
HcTuHHBIE U KOJUIOUIHBIE PACTBOPBI. 11.10.2025
12 MaccoBasi 10Jis1 BEIIECTBA B PacTBOPE 06.10.2025-
11.10.2025
13 MaccoBas 107151 BEILIECTBA B pacTBOPE. 13.10.2025-
Pemenue 3agau 18.10.2025
14 Knaccudukanus 1 HOMEHKIaTypa 13.10.2025-
HEOPraHUYECKUX COCTMHEHUN. 18.10.2025
15 I'eneTnueckas CBsI3b HEOPTAHUYECKUX 20.10.2025-
BELLECTB, PA3JIUYHBIX KJIACCOB 25.10.2025
Hudposas
16 Knaccudukanmss XuMruuecKuxX peakifii B 20.10.2025-  maboparopus Releon
HEOPTaHMYECKON M OPraHuIeCKOW XMMHH. 25.10.2025 = ¢ maTyuKoM

TEeMIIepaTyphl WK
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JaTYMKOM BBICOKHX
TEeMIIepaTyp.
JleMOHCTpaliMOHHBIN
AKCTIICPUMEHT
«Omnpenenenue
TCILJIOTHI
pacTBOpEHHUS
cynbgara 6apus»

3akoH COXpPAaHCHUA MaCChl BEUICCTB,

17 3aKOH COXPAHCHHS U TIPEBPAIICHHS 05.11.2025-
08.11.2025
OHCPIUur Npru XUMHYCCKUX PCAKIUAX
Hudposas
naboparopust Releon
C IaTYUKOM
ONTHUYECKOU
IJIOTHOCTH.
JleMOHCTpallMOHHbIN
18 Ckopoctb peakiuu. OOpaTumpie 05.11.2025- | 3KCHEPUMEHT
peakuuu. 08.11.2025 «Bmustaue
KOHLEHTpALUU
pearupyomumx
BEIIECTB Ha
CMeIlleHne
XUMHYECKOT0
paBHOBECHSI»
19 XUMHUYECKOE PaBHOBECHE 10.11.2025-
15.11.2025
10.11.2025-
20 Pemenue 3agau 15.11.2025
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[IpakTuueckas padora Ne 1. «Bnusiaue

17.11.2025-
21 pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh 22 11.2025
XUMUYECKON PEaKLIUN»
DIEKTPONUTHYECKAsT JUCCOLHAIIHSI. 17.11.2025.
22 [MonsiTre 0 BogopoaHoM nokazatene (pH) 22: ) 1: 2035
pactBopa.
Hudposas
naboparopust Releon
¢ natunkom pH.
JleMOHCTpalMOHHbIE
Peaknuu nonHoro oomena. ['naponms 24.11.2025. 3KCIIEPUMEHTHI
23 OpPTaHMYCCKUX ¥ HEOPTaHUICCKHX ) 9: ) 1: 2025 «Onpenenenune pH
BEILIECTB pacTBOpPOB COJIEHY,
«Bnusanaue
TEeMIIepaTypsl Ha
CTENEeHb TUAPOIN3a
coyein»
4 OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE 24.11.2025-
peakuuu. 29.11.2025
25 [Tonsarue 06 371eKTpOIM3€E paciaaBoB U 01.12.2025-
pacTBOPOB COJIEH 06.12.2025
O06o01IeHre U cHCTeMaTU3alus 3HAaHUN 01.12.2025.
26 no pazzeny «TeopeTnueckre OCHOBBI 0 6: ) 2: 2025
XUMUN
27 KoHTposbHast paboTa 1mo pazaery 08.12.2025-
«TeopeTnyeckrie OCHOBBI XUMHUN 13.12.2025
28 AHam3 KOHTPOJIBHON paboTHI ?23;8;?
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Mertanisl, X MOJ0XKESHHUE B
[lepuoauueckoil cucteMe XMMUYECKUX

15.12.2025-
29 . K.
snemenToB 1. . MenaeneeBa u 20.12.2005
0COOEHHOCTH CTpOoeHHUs aToMOB. O01IHE
(bu3HYecKre CBOMCTBAa METAJIOB
Mertanisl, X MOJ0XKESHHUE B
[lepuoauueckoil cucteMe XMMUYECKUX
30 snemenToB JI. . MenpaeneeBa 15.12.2025-
nemeHnToB . . Menneneesa u 20.12.2005
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(bu3HYecKue CBOMCTBAa METAJIIOB
31 CmuiaBbl METaJLIOB. DJIEKTPOXUMUYECKUM 22.12.2025-
PpAI HAPSKEHU METAJIOB 29.12.2025
39 CmuiaBbl METaJLIOB. DJIEKTPOXUMUYECKUM 22.12.2025-
PAI HAIIPSKEHUN METaJlIoB 29.12.2025
XUMHYECKHE CBOMCTBA BAXKHEHIIINX
1 eTATOB (HATpHI, KATHI, KabIi 12.01.2026-
MET .]"II B (H TpI/II/I,vK W, KaJIbIHH, ) 17.01.2026
MarHui, aIIOMUHUAN) U UX COSIUHEHUN
XUMHYECKHE CBOMCTBA BAXKHEHIIINX
34 eTATOB (HATpHI, KATH, KaMbIi 12.01.2026-
MET .]"II B (H TpI/II/I,vK W, KaJIbIHH, ) 17.01.2026
MarHui, aIIOMUHAN) U UX COSTUHEHUN
35 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 19.01.2026-
COE€IUHEHUI 24.01.2026
36 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX 19.01.2026-
COE€IUHEHUI 24.01.2026
XuMHUYecKre CBOMCTBA IIUHKA, JKelle3a U 26.01.2026-
37 .
UX COCIUHCHHUM 31.01.2026
33 XuMHUuecKre CBOMCTBA IIMHKA, JKeje3a 1 26.01.2026-
HUX COSIMHECHUMN 31.01.2026
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[IpakTuueckas padora Ne 2. "Pemenune

39 02.02.2026-
SKCHEPUMEHTAIBHBIX 3324 110 TEME 07.02.2026
«Metamibi»"

Hemerannsl, ux noiaoxeHue B
IIeproanueckoii cucTeMe XUMUYECKUX 02.02.2026-

40
anemeHToB 1. . Menaeneesa u 07.02.2026
0COOEHHOCTH CTPOCHHUS aTOMOB
®dur3nyecKue CBOMCTBA HEMETAIIOB.

a1 A 09.02.2026-

JUIOTPOTHS HEMETAIUIOB (Ha mpuMepe 14.02.2026
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)

4 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI 09.02.2026-
U UX COCTUHEHUN 14.02.2026

13 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI 16.02.2026-
U UX COCTUHEHUN 21.02.2026

44 XuMUYecKue CBOWCTBa a30Ta, hocopa u 16.02.2026-
UX COEIUHEHHI 21.02.2026

45 XUMHYECKHe CBOMCTBA a30Ta, hochopa u 24.02.2026-
UX COEOUHEHUN 28.02.2026
XUMHUYECKUE CBOWCTBA YIJIEPO/a, 24.02.2026-

46 .

KpPEMHHUSA U UX COCTUHEHUI 28.02.2026
XUMHUYECKUE CBOWMCTBA YIJIEPO/a, 02.03.2026-

47 .

KpPEMHHUS U UX COETUHEHNI 07.03.2026

43 [IprMeHeHre BaXKHEHUIIIUX HEMETAIIOB U 02.03.2026-
UX COEOUHEHUN 07.03.2026

49 IIpuMeHeHre Ba)KHEUILNX HEMETAJUIOB U 10.03.2026-
nX coeanHeHnii. Pemenne 3amau 14.03.2026
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Bpluncnenus no ypaBHeHUIM

50 . 10.03.2026-
XUMUYECKUX PEaKUni 1 ) 14.03.2026
TEPMOXUMHUYECKUE PACUETHI

51 O0o01IeHre U cUCTeMaTU3alus 3HaHUN 16.03.2026-
o teMe «Hemeramibi». 21.03.2026
[TpakTrueckas padota Ne 3. «Pemenue

52 IKCIIEPUMEHTAT 3aj1a4 1o TeMe 16.03.2026-

PUMEHTAJIBHBIX 337a4 10 TEM 21.03.2026
"Hemertanusi"»

53 KoHTposbHas paboTta 1mo Temam 23.03.2026-

«Metamisi» u «HemeTtamibny 28.03.2026
. 23.03.2026-

54 AHanM3 KOHTPOJIBHOM pabOThHI £8.03.2026

55 Heopranunueckue u oprannyeckue 06.04.2026-
KHCJIOTHL. 11.04.2026

56 Heopranunueckue u oprann4eckue 06.04.2026-
OCHOBAHHUA 11.04.2026
AmpoTepHbIe HEOPraHUYEeCKUEe U 13.04.2026-

57
OpPraHNY€eCKUE COCAUHEHMS. 18.04.2026
['eneTnueckas CBsi3b HEOPTAHUYECKUX U 13.04.2026-

58
OpPraHNYECKHUX BEILIECTB 18.04.2026
Ponb xumuu B oGecnieueHun
3KOJIOTUYECKOM, SJHEPreTUIeCKON 1 20.04.2026-

59 .

MUIIEBON 0€30MaCHOCTH, Pa3BUTHH 25.04.2026
MEIULAHBI

Ponp xumuu B o0ecrieueHun

3KOJIOTUYECKOM, SJHEPreTUIeCKON 1 20.04.2026-

60 B
MUIIEBON O€30MaCHOCTH, Pa3BUTHH 25.04.2026

MEIUIIUHBI
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[IpencraBnenust 06 0OMIMX HAYYHBIX

61 | 27.04.2026-
anHulu/Inax MIPOMBIIIIICHHOTO TMOJTyYEHUS 11.05.2026
BaKHEHIIINX BEILECTB
IIpencrasie 00 00 a

o peAcTaBIeHUS [IMX HAYIHBIX 1 27 04.2006.
HpI/IHI_[I:IHaX MIPOMBIIIIJICHHOTO TTOJTY4eHUsI 11.05.2026
BAKHEHIITNX BEIECTB

63 q 1 12.05.2026-

€JIOBEK B MUPE BEIIECTB U MaTepPUaJIOB 16.05.2006

64 q « ) 12.05.2026-

€JIOBEK B MUPE BELIECTB U MAaT€pPUAJIOB 16.05.2026
18.05.2026-

65 XuMUS U 300pOBbE YEIOBEKA 1 73.05.2026
18.05.2026-

66 XuMHS ¥ 310pOBbE YEIOBEKA 1 73.05.2026

67 PeseprubIit ypok. O6001IeHNE U 1 25.05.2026-
cUCTeMaTH3alus 3HaHU! 26.05.2026

68 PesepBHblit ypok. O60011eHNE 1 ) 25.05.2026-
cucTeMaTu3alus 3HaHu’ 26.05.2026

OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

48



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUH

1.1

CdopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KAapTHHBI MHpPA, POJIM XUMHHM B TMO3HAHHU
SBJIEHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM MaJis
pEelIeHHUsT TPAKTHUYECKHX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpejie

1.2

Bnanenue cucremMoll XUMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAt0IINE MOHSATHUSA (Monexyna, BaJICHTHOCTD,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKEJIET,
GyHKIIMOHAMBHAS  TPYMNa, paadKal, HM30MepHus, HU30MEpHI,
TOMOJIOTUYECKHUI psiJi, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJEpIKaIINe COCIUHEHUS, OMOJOTUYECKH aKTHUBHBIE BEIECTBA
(yryieBoibl, XKUPHI, OCTKK), MOHOMEP, MTOJTMUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs1); TEOPUU U 3aKOHBI (TEOpHs
XUMHYECKOI'O CTPOEHUsl oprannyeckux semecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, (aKTOJIOTUYECKUE
CBEICHHMSI O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U O€30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHMYECKUX U OpPraHUYeCKUX

BC€IICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKaA

1.3

ChopMupoBaHHOCTH yMEHHUH BBIIBIATH XapaKTEPHbIE MPU3HAKU
NOHATHM,  YCTAHABIMBATH HMX  B3aUMOCBA3b,  HMCIIOJB30BaTh
COOTBETCTBYIOIIME IOHATHUS IIPU ONMCAaHUU COCTaBa, CTPOEHUA U

MPEBPALLEHUI OPTraHUYECKUX COCAUHEHUMN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN UCIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTABJICHHMSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHoW) (GopMynT OpraHMYECKHX BEIIECTB M ypaBHEHUI
XUMUYECKUX  pEeaklUMil,  H3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OpraHWYECKHUX BEIIECTB I WUIIOCTPALUA HMX XHUMHYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU A
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1.5

ChopMupoBaHHOCT YMEHUH YCTaHaBIMBATH HPUHALICKHOCTD
HN3YUCHHBIX OPraHUYCCKUX BCIICCTB IO UX COCTaBy U CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpymme) CoenuHEeHH# (yriaeBOJOPOIbI,
KHACJIOPOA M a30TCOJCPIKAIINE COCITUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/IH), JaBaThb UM Ha3BaHUs 10 CHUCTEMaTU4YECKOU

Homenkinarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHS ONPEACTATh BUIBI XUMHUYECKON CBSI3H B

OpTraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMupOBaHHOCTH YMEHHMS MPHUMEHATH: TIOJOXKEHUS TEOpHUU
CTpOeHHMsI opraHnnyeckux BemecTB A.M. bytiepoBa miis o0bsCHEHHs
3aBHCHMOCTH CBOWCTB BEILECTB OT X COCTaBa U CTPOCHMs]; 3aKOH

COXpPAaHCHUA MACChI BCIICCTB

VYraesogoponbl.  Kucinopoacoaepkamue ©  a30TCOAEpKallve

OpTraHU4YCCKUC COCIUHCHU . BbICOKOMOJIGKy.HHpHBIe COCOAMHCHUA

2.1

ChopMupoBaHHOCTH YMEHMI TNPHUBOAMTH TPUBHUAIbHbIC HAa3BaHUS
OTJENIBHBIX OPraHUYECKHX BELIECTB (ITWJICH, MPOIWIIEH, alleTHIICH,
STWJIEHIJIMKOJb, TIULEPHUH, (QeHous, (popmanblierus, ameranbIerus,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCJIOTA,
CTEapHHOBAas KHUCIIOTa, IJI0OKO03a, (pyKTO3a, Kpaxmal, IeJUIi0Jo3a,

TJTUIIMH)

2.2

CdopMupoBaHHOCTh YMEHUU XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHWYCCKHUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEHISCTB (METaH, 3TaH, 3TUJICH,
MPOMWIICH, areTwiieH, OyraaueH-1,3, merunOyramueH-1,3, OGeHzod,
METaHOJ, ITAHOJ, STUJICHTIUKOJIb, TIUIEPUH, (DEHOII, alleTaIbICT /I,
MypaBbUHAs M YKCYCHAasl KHCIIOTBI, TJIFOK03a, Kpaxmall, [eJUTIJI03a,

aMHUHOYKCYCHasi KHCIJIOTa)

23

ChopMupoBaHHOCTh YMEHHUS HIUTIOCTPHUPOBATH TEHETHUYECKYIO CBSI3b
MEXAY THUINWYHBIMU  IPEACTABUTEISAMU  Pa3JIMYHBIX  KJIACCOB
OpraHUYEeCKUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOIINX

XUMHUYECKHX PEaKUUil ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOpMyIT

24

ChopMupoBaHHOCT ~ YMEHHMS  XapaKTepU30BaTh  HCTOYHUKHU
YTJIEBOJAOPOAHOTO ChIphs (He(Th, MPUPOAHBINA Ta3, Yrojb), CIOCOOBI
UX T[epepaboTKM W MPAaKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKu

XUMHA U KU3Hb. PacuéTrl
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3.1

CdopMupoBaHHOCTH yMEHUU BJIAETh CHCTEMOW 3HAHHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEeMbIX B XUMHUU
NpU W3YYCHUHW BEIIECTB W XMMHUYECCKHX sIBICHHN (HaOIrOIeHuE,
U3MEpEeHUe,  OKCIIEPHUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CUCTEeMHBIE XUMHUYECKUE 3HAHWUS MJIg TPUHATUS pEHICHUA B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH H UX

IMPUMCHCHUEM

3.2

CdopMupoBaHHOCTH yMEHUU COONIOAATH TPaBHIA IOTH30BAHUS
XUMUYECKON TMOCYIONH M JTabOpaTOpHBIM O0OPYIOBAaHHUEM, a TAKKE
npaBuiIa OOpPAIICHHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSIMA

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB

3.3

CdopMupoBaHHOCTH ~ YMEHUH  TJIAHUPOBATH ¥ BBINIOJHSATH
XUMHUYECKHH HKCIEPUMEHT (IIPEeBpAIEHUs] OPTraHUYECKHX BEIECTB
IIpM HArpeBaHWM, NOJIYYEHHE STUJICHA M H3y4YEHUE €ro CBOMCTB,
KAUECTBEHHBIC pEAaKLUUMU OPraHMYECKUX BEUIECTB, JCHATypaLHs
OEJIKOB NMPHU HarpeBaHUH, LIBETHBIC PEAKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH 0€30MaCHOCTH MPH 0OpaIlCHUH C BeIIECTBAMU
U J1a0opaTOpHBIM O0OOPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTaThl
XUMHYECKOTO JKCliepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakuuil u (GpopMyTupoBaTh BHIBOABI Ha OCHOBE

9TUX PC3YJILTATOB

3.4

ChopMupoBaHHOCT, ~ YMEHHH  HPOBOAUTH  BBIYMCIEHUS IO
XUMHUYECKHM YPaBHEHHUSAM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BElIeCTBa WJIM MPOAYKTAa pEaKlMHU IO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MUJIN MPOAYKTOB PEAKIIIH)

3.5

CdopMHupoBaHHOCTH YMEHUUI KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(OpMAINIo, MOJy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoil nH(popMalyu, cetb HTEpHET U IpyTue)

3.6

CdopmMupoBaHHOCTE YMEHHUH COOMIOATh MpaBHIIa 3KOJOTUYECKHU
11es1eco00pa3HoOro MOBEACHUS B OBITY M TPYAOBOH JESITEIHHOCTH B
LENAX COXPAaHEHHS CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOTHOMN
Cpelbl, OCO3HABATh OMACHOCTh BO3JEUCTBUSA Ha >KUBBIE OpPraHU3MBbI
OINpeAEIEHHBIX OPraHNYECKUX BELIECTB, IOHMUMAs CMBICII [T0OKA3aTeNs
[IAK (npenenbHO OONMYyCTMMOM KOHLEHTpPAlMU), TMOSCHATH Ha
npuMepax CHocoObl YMEHBIICHUS W MPEIOTBPALCHHUS] UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4Yc€JIOBCKa
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11 KJIACC

Kon

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
NMpPoBePSIEMOro iy

0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01mero 0opa3oBaHus
pe3yJabTara

1 TeopeTnueckre OCHOBbI XUMUU

Brnanenue cucremMol XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIATalONIME  TMOHATHS  (XMMHYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAst 000JOYKa aroma, §-, p-, d-3NEKTPOHHBIC OpOUTAIN
aTOMOB, HWOH, MOJIEKYJia, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBLHOCTD,
CTENIEHb OKHUCIICHUs, XUMHUYECKass CBA3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIM 00BEM, KpHUCTAIUIMYECKas] PEIIETKA, TUIBl XUMHUYECKUX
peaxkuui (OKUCITUTEIEHO-BOCCTAHOBUTEIBLHBIE, 9K30- u
11 SHIOTEPMHUUYECKUE, PEAKITUH HOHHOTO 00MEHA), paCTBOP, JCKTPOIIUTHI,
' HEDJIEKTPOJIUTHI, JJIEKTPOJIIMTUYECKAsT JTUCCOLMALNSA, OKHUCIIUTEIND,
BOCCTAaHOBUTENb, CKOPOCTb XUMHUYECKOW pPEaKUUU, XHUMHUYECKOE
paBHOBECHE); TEOPHUH ¥ 3aKOHBI (TEOPUS DIIEKTPOIUTHICCKOM
muccormanuu, llepuonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH,
(aKTOJIOTHUECKUE CBEIEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU H
0€30MacHOM HCIIOJIb30BAaHUH BAXKHEHIIINX HEOPTAaHMYECKHIX BEIIECTB B

OBITY U IPaKTUYECKOM AEATEILHOCTH YeIOBeKa

ChopMupOBaHHOCTh YMEHHUU BBISBIATH XapaKTepHbIE MPU3HAKUA U
B3aMMOCBA3b W3YYECHHBIX IOHATUH, INPUMEHATH COOTBETCTBYIOLIME
12 MOHATHS TPU ONMCAHMM CTPOEHUS W CBOMCTB HEOPraHUYECKUX
. BEILIECTB U MX IPEBPALICHUN; BBIABIATh B3aMMOCBSI3b XUMHUYECKUX
3HaHUHI c MOHATUSAMHU 51 IIPEACTABICHUSAMHU IpYrux

C€CTCCTBCHHOHAYYHEBIX IIPEAMETOB

Bnaz[eHHe OCHOBHBIMHU MCTOAAMHU HAYYHOI'O MO3HAHUSA BCIICCTB U
1.3 XUMUYECKUX SIBJICHUH (HAONIOJeHNEe, HW3MEPEHHE, SKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4 ChopmupoBaHHOCTh YMEHHI ONpPENENsTh BAJIEHTHOCTh U CTENEHb

OKHCJICHHUA XHMHUYCCKUX BJSJICMCHTOB B COCIHHCHUAX PaA3JIMIHOIO
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cocTaBa, BHJ XUMHUYECKOM CBsI3M  (KOBaJICHTHas, HOHHAasi,
MeTaJUIM4ecKasi, BOJIOPOJIHAS) B COEIMHEHUSIX, TUIl KPUCTAJUTMUECKOU
PEeIETKH KOHKPETHOIO BEIllecTBa (aTOMHasl, MOJIEKYJIsIpHasi, HOHHas,

MeTaJUTHIecKast)

1.5

CdopmupoBaHHOCTH YMEHUI ONPEAEIATh XapaKTep CPeabl B BOJHBIX

pacTBOpax HEOPTaHUIECKHUX COCITUHEHHUN

1.6

ChopMupoBaHHOCTh ~YMEHHS  KJIACCH(PUIMPOBATH XUMHYECKHE
PEaKIuy 10 Pa3IMYHBIM MIPU3HAKAM (YHUCITY M COCTaBY pearupyromux
BEIIECTB, TeIIOBOMY J((eKTy peakuuu, HU3MEHCHHIO CTETCHEH
OKHCIICHHST ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEaKIMH,  YYaCTHIO

KaTaJm3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTABIATH YpaBHEHUS pPEaKIUi
Pa3IMYHbIX THUIIOB, MOJHBIE U COKpaUIEHHBIC ypaBHEHUS peakIuil
MOHHOTO OOMEHa, YYUTHIBAs YCIOBHSA, NMPH KOTOPBIX 3TH pPEaKLUU

UIYT A0 KOHLA

1.8

CdopmupoBaHHOCTH yMEHUU MIPOBOJIUTH peakiuu,
MOJTBEPKIAI0IIUE Ka4eCTBEHHBIN COCTaB Ppa3IMYHBIX
HEOPraHWYECKUX BENIECTB, PACMO3HABATH OMBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHMYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

ANEKTPOHHOTO OallaHCca 3TUX PeaKIui

1.10

ChopmupoBaHHOCTE YMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHAYECKOH peakiuy OT Pa3InYHbIX (PaKTOPOB

ChopMUpOBaHHOCTh YMEHHH OOBACHATH XapakTep CMEIICHHS
XMMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIITHETO BO3CHCTBHS

(mpunnun Jle [larensbe)

OO6m1ast 1 HeOpraHUYeCcKass XUMUS

2.1

CdopMHUpOBaHHOCT, YMEHUM PACKPBIBaTh CMBICH [lepromnyeckoro
3aKOHa J.N. Menneneesa 51 JIIEMOHCTPUPOBATH €ero

CUCTCMATU3UPYIOIY1O, OGBHCHHTGHBHyIO U  TOPOTHOCTUYCCKYIO

byHKIIT

2.2

ChopmupoBaHHOCTE ~ yMEHUH  XapaKTepU30BaTh  SIEKTPOHHOE
CTPOCHUE AaTOMOB XMMHYECKHUX DJJEeMEHTOB |4 mepuoaoB
[Tepuonuueckoi CUCTEMBI  XHUMHYECKHUX  DJIEMEHTOB J.N.
MeHieneeBa, UCTIONIb3YS MMOHATHUS «S-, P-, d-3JIEKTPOHHbIE OpOUTATINY,

OQHECPreTUICCKHUEC YPOBHUD, OOBICHATH 3aKOHOMCPHOCTHU U3MCHCHUSA
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CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAMHEHUH IO IEPUOJaM U
rpynmnaM [lepuogudeckoi cUCTEMBl XMMUYECKUX 3eMeHTOB JI.1.

Meunpgeneena

23

CdhopmupoBaHHOCTE YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMAYECKHE CBOWCTBA HEOPTaHWYECKHUX BEUICCTB  Pa3IIMYHBIX
KJIaCCOB, MTOATBEP)KAATH CYIIIECTBOBAHUE TEHETHUECKON CBSI3U MEKIY
HEOPTraHWYECKUMHU  BEIIECTBAMH C  TIOMOIIbIO  YpaBHEHHIA

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

24

ChopMUpOBaHHOCTH YMEHMH yCTAaHAaBIMBAaTh MPUHAJICKHOCThH
HEOPTaHUYECKUX BEHIECTB MO0 UX COCTABY K OMPEICIEHHOMY KIIACCy
(rpymme) coenruHeHu# (TIPOCThIE BEIIECTBA — METAILIIBI M HEMETAJIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(QOTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

ChopMupoBaHHOCTb YMEHHH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIeHUS (OPMYNT BEUIECTB W YpPaBHEHMHA XMMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBnanbHeie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMMaK, TamiéHas M3BeCTb, HEram€Has HM3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdhopmupoBaHHOCTE YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOIMCTBA HEOPraHUYECKHX BEUIECTB Pa3ITUYHBIX
KJIaCCOB, IMOATBEP)KAATH CYIIECTBOBAHUE TEHETHUECKON CBSI3U MEKIY
HEOPTaHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdhopMHPOBaHHOCTP ~ YMEHHH  IUIAHMPOBAaTb W BBINOJHSTH
XUMHAYECKHH SKCIIEPUMEHT (pa3iioKeHHue NepoKCcHIa BOJIOpOJa B
MPUCYTCTBUH KaTaJIN3aTopa, ONpeesieHIe CPeIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIMKATOpPA, BIUSHHUE PA3THYHBIX
(haKTOpOB Ha CKOPOCTh XMUMHUYECKOW PEaKIUH, PEaKIUN HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUU Ha Cynb(aT-, KapOOHAT- U XJIOPHUI-
aHMOHBI, HA KATUOH aMMOHHUSI, PELICHUE YKCIIEPUMEHTAIBHBIX 33134
no TeMaM «MeTtams» 1 «HeMeTass») B COOTBETCTBHH C ITPABUIIAMH
TeXHUKH O€30MacHOCTH TpH OOpalieHud C BEHIECTBAMH W
na0opaTOpHBIM ~ O0OpYIOBaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (HOpMyInpoBaTh BBHIBOJBI HA OCHOBE

3TUX Pe3yJIbTaTOB

2.8

CdopmupoBaHHOCTh yMEHHMH COOMIOJATh MpaBUia IOJb30BAHUS

XUMHAYECKOH TMOCynoi M 1abopaTOpHBIM 00OpYJOBaHHEM, a TAKKE
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npaBujIa OOPaIeHNUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU

110 BBIIIOJIHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHHH  XapaKTEepU3OBaTb  XUMHUYECKUE
IIPOLIECCHI, JIeXKAIUE B OCHOBE ITPOMBIIIJIEHHOTO TIOJyYEHUSI CEPHOU
KHCIIOTHI, aMMHUaKa, a Takxke chOpMUPOBAHHOCTh MPEACTABIECHUIN 00
OoOHIMX HAyyHbIX MPUHIMIAX U HKOJOTMYECKUX Mpodiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMUpOBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SIBJICHUH TPUPOIbI, B (HOPMUPOBAHUH MBIIUICHHS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOTUMOU st
pelieHusT TPaKTUYECKUX 3aad M OSKOJOTHYECKHM OO0OCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpenie

3.2

CchopMupoBaHHOCTH ~ YMEHHIA KPUTHUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 MHGOpMAIUIO, MOJy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE yYMEHUU COONIONATh TpPaBHUIA JKOJOTHYECKH
1eJ1IeCO00pPa3HOr0 TIOBEJCHHUS B OBITY M TPYIOBOH JIEATEILHOCTH B
[EISIX COXPAHEHHsS] CBOETO 3/I0POBbS M OKPYXKAIOMIEH MPUPOTHON

CpeIbI

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JKUBBIC OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, NOHWUMAas cMbica Tnokazarens 1K,
MOSICHATH Ha MMPUMEPaxX CIOCOObI YMEHBIIIEHUS U TTPEAOTBPAIICHUS UX

BpCAHOIO BO3HeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

3.5

ChopmupoBaHHOCTH ~ yMEHMI  MPOBOJUTH  BBIUYUCICHUS  C
HCIIOJIb30BAHUEM IIOHATHUSL «MaccoBas J0JIsI BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILEHUH Ta30B MPU XUMHUYECKHX PEAKIUSIX, MaCCh
BelIeCTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIHMUYECTBY BELIECTBA,
Macce WiId 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAaKIMH BEIIECTB,
TEIUI0BOro 3 (peKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUYCHHUE B
ITOJIyYEHUU HOBBIX BELIECTB M MaTepUANOB. Teopusi CTPOECHUsI OPraHUYECKHX

coequHenniit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrtpykrypHble (OpMysiabl OpraHMYecKUX BEIIeCTB. [ OMOJOTHS, H30MEpHs.
XuMuyeckasi CBA3b B OpPraHMYECKHX COEIMHEHUSX — OJMHApPHBIE M KpaTHBIE

cBs3u. [IpencraBienue o KacCUpUKAIIMA OPTaHUYECKUX BEIECTB

1.3

Homenknarypa opraHiuecKux COeMHEHH (CUCTeMaTHYecKas) U TPUBHAIILHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AnKaHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKMH paa. MetaH W 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy 3aMeIEeHUs] U TOPEHHs), HAXOXKIEHHWE B NPUPOAE, MOJIyuYeHHE U

MIpUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUM Psif. DTUIEH W MPONUIEH —
MPOCTEHIIINE MPEACTABUTENHN ATKCHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peaKI_[I/II/I TUApPUPOBAHUA, TAJTOICHUPOBAHUA, THUApATAllUHA, OKHUCJICHUA U

MOJINMEPU3AIUH ), TOJTyYeHUE U PUMEHEHUE

23

Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: crpoeHue, BakHEUIIHE
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomryuenue cuHTeTHyecKoro

KaydyKa U pe3UHbI

24

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUAM Psil. AICTHIICH —
MPOCTEHIINIA TPEACTaBUTEIh AJIKHMHOB: COCTaB, CTPOCHHE, (QHU3UYECKHEe Hu
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHMS,  TaJOr€HUPOBAHMS,

ruapaTaliuu, TOPeHus ), HOJy4yeHUe U IPUMEHEHHE

2.5

Apensl. beH3on: cocrtaB, cTpoeHme, (DU3MYECKHE W XUMHYECKHE CBONCTBA
(peakuuy TaJOTEHUPOBAHUS M HUTPOBAHUS), TMOJIYyYEHHE W TNPUMEHEHHE.
Tomyon: cocras, cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMCTBA (peakiuu

raJIOrCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIy4YCHHUEC U MNPUMCHCHHC. ToxcnIHOCTH
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apeHoB. ['eHeTnueckas CBsA3b MEXKAY YIIEBOAOPOAAMH, NMPUHAUICKAIUMU K

Pa3JINIHBIM KJIacCaM

2.6

IIpuponHble HMCTOYHUKM YIiIeBOAOpoAOB. IIpuponHbIi Ta3 U IOIyTHBIC
HedTsHbIe Ta3pl. Hedth u e€ nmpoucxoxaenune. CrnocoOsl nepepadoTku HedTu:
MepPEroHKa, KPEKUHT (TEPMHYECKUH, KATATIUTUYECKUM), TMUPOSn3. [IpoayKThI
nepepaboTku HeTH, X MPUMEHEHHUE B TPOMBITIUICHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHON: CTPOCHHUE,
¢u3nUecKne U XMMHUYECKHE CBOWCTBA (pEaKlUUU C AKTUBHBIMH METaJUIaMU,
rajJloreHOBOJIOPOIaMU, TOpEHHUE), MpUMeHeHHe. BoaoponHbie CBS3M MEXIY
MOJIEKYJIaMH CITIUPTOB. /[elicTBHE MeTaHOIa 1 3TaHOJIa HA OPraHU3M YEeJIOBEKA.
MHOroaToMHBIE CIUPTHL. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pu3ndeckue
U XHMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO INEJIOYHBIMUA METallJIaMH,
KauecTBEHHAasl peakilisi Ha MHOTOAaTOMHbIE CHUpTHI). JleiicTBHe HAa OpraHu3M

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPHUHA U STUJICHITIUKOJIA

3.2

@deHoi: CTpOEHUE MOJIEKYJbl, (U3MUYecKkue U XUMHUYECKHEe CBOICTBa.

Tokcuunocts enona. [fpumenenue penomna

33

Anpaeruipl ¥ KeToOHbl. DopMabIerui, aleTaibIeTul: CTpoeHHe, puznueckue
U XUMHUYECKHE CBOMICTBAa (peakluMH OKHUCJICHUS W  BOCCTAHOBJICHUS,

Ka4C€CTBCHHLIC peaKHI/II/I), MOJIYYCHHUC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeieNbHbIe KapOOHOBBIE KUCIOTh. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTpOEHHE, (pu3nyecKkrue M XMMUYECKHe CBOMCTBa (CBOICTBA, o0IIMe
VI Kjlacca KHCIOT, peakius STepupHKaluM), MOJydyeHHE M IPHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC ,Z[€I>'ICTBH€

3.5

CrnoxHble 3QHUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOINU3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTrneBoabl: cocTaB, KJIacCH(PUKAIUS YTIEBOIOB (MOHO-, M- M TOJIUCAXaAPHUJIbI).
['mroko3a — mpocTelmnii MOHOCaxapu: OCOOCHHOCTH CTPOCHUSI MOJIEKYIIBI,
¢dusznueckue M XUMHYECKHE CBOICTBa (B3aMMOJEIHCTBHE C TUIAPOKCHUIOM
menu(Il), okuciaeHne aMMuauHBIM  pacTBOpoM  okcuzaa  cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJE, IPUMEHEHHE,
ouosornueckas posb. Potocunte3. OpykTo3a Kak U30Mep TIIIOKO3bI. Kpaxman

U 1eJUTI0J03a KaK MpUpoHble noauMepbl. CTpoeHHe Kpaxmalla U LeJUT0JI03bI.
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dusnyeckue U XMMHMUYECKHE CBOWCTBAa Kpaxmaja (IMIpOJu3, KaueCTBEHHas

peakius C HOJIOM)

A3o0Tcoaepkalliue OpraHnyecKre COeqUHEHUs

4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIe OpraHuyeckue coenuHeHus. Puszndeckue u
XMMHYECKHE CBOWCTBA aMHHOKHCIIOT (Ha MpuUMepe INuiuHa). buonornueckoe

3HAYCHNUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku kak mnpupoAHbIE BBICOKOMOJIEKYISIpHbIE coeAuHenus. IlepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XUMHUYECKHE CBOICTBa OENKOB:

THIPOJU3, ACHATYpallvsl, KaYeCTBCHHBIE PEeaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OcCHOBHbIE TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COEJUHEHUN: MOHOMEp,
MOJIMMEpP,  CTPYKTYpPHOE  3BEHO, CTEIEHb  NOJMMEpPU3AlUU,  CPEAHSA
MOJIEKyJIsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COCTMHECHUH — MOJIMMEPU3AITUS U TTOJIUKOHICHCAITHS

52

DKCliepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEIIECTB U MX IPEBpAICHMIA:
O3HaKoOMJIeHHE C oOpa3uaMu TPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

IIJIACTMACC, Kay4yKoB. [loiydeHre CHHTETUYECKOr0 KaydyKa U PE3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

TeopeTquCKHe OCHOBBI XUMHH

1.1

XuMHU4ecKui 3eMeHT. AToM. SIapo aroma, H30TOmNbI. DIEKTPOHHAS 000I0YKa.
DHepreTu4ecKue ypoBHH, MOAYPOBHU. ATOMHBIC OPOUTANH, S-, P-, d-DTIEMEHTHI.
Oco0eHHOCTH pacmpeieNieHus YISKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

Ilepuonnueckuii 3akoH U llepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CBsi3b EpUOAUYECKOT0 3aK0HA U [leproauyueckoit cucTeMbl
xuMudeckux anemeHnToB .M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
0o0pa3yeMbIX UMH TPOCTBHIX U CIOXKHBIX BEIIECTB MO TpyHIaM U MEpHOIaM.

3HaueHue MepUuoINYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

CTtpoeHue BellecTBa. XHUMHUYECKas CBS3b. BuIbl XMMHUYECKOW CBA3M
(KoBaJIeHTHasi HEMOJIApHAas M IOJIApHAs, WOHHAas, MeTajuinueckas). VoHsr:
KaTHOHBI M aHHUOHBI. MexaHM3Mbl O00pa30BaHUS KOBAJICHTHOH XMMUYECKOM

cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
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1.4

BanenTtHoCTh. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYIIPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
COCTaBa BElIEeCTBA. THUIBI KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEUICCTB OT THUIIA KPUCTAIIMYECKOM pemeTku. [loHsATne O nucrnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMIHBIE PacTBOPBL. MaccoBasi JOJIsl BEIIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPTaHNYCCKUX BCILICCTB

1.7

Xumnueckass — peakuus.  Kimaccupukammss — XUMMYECKMX — peakuuid B
HEOPraHMYECKON U OpPraHMYECKON XMMHU. 3aKOH COXPAaHEHUsI MacChl BEILIECTB,

3aKOH COXPaHEHMUsI U MPEBPAICHUS SHEPTUU MPU XUMHUECKUX PEaKIMIX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTh OT Pa3JINYHBIX (aKTOPOB

1.9

O6parumbie peakiuu. XUMHUYECKOe paBHOBecHwe. MDakTOphl, BIUSAIOMNAE Ha

cocTosiHue Xumudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

OnexTponuTrueckas auccornuanus. CuibHbIe U ciadbie amekTponuThl. Cpena
BOJHBIX PAcCTBOPOB BEIIECTB: KHUCNAsA, HEUTpanbHas, IienouHas. Peakiuun

HOHHOr0 0OMEHa

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pcaknuuun

Heoprannueckas xumus

2.1

Hewmerannsl. [lonoxenue Hemeramwios B [lepuoandeckoil cucreMe XUMUYECKHUX
anemenToB J[.M. MenneneeBa 1 0cCOOEHHOCTH CTPOCHHsI aTOMOB. DU3NUECKUE

CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpe KHUCIOpoAa,

cepsl, hochopa u yriiepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHINIMX HEMETA/UIOB (TajJOreHOB, CEphbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX COCAMHEHUU  (OKCHIOB,
KHCIIOPOJICOIEP)KAIUX KUCIIOT, BOAOPOAHBIX coequHeHuil). IlpumeneHue

BaXKHEUIIINX HEMETAJUIOB U UX COCIUHEHUN

23

Meramnsl. [lonoxxenune meraiuioB B Ilepuonuueckoil cUCTEME XUMHUYECKHX
anemenToB [[.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTautioB. O0mue Gpuznueckue cBorcTBa MeTaII0B. CTUTaBbl METAILIOB.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIIOB

24

XVWMUYECKHE CBOMCTBA BAXKHEHIIMX METANIOB (HATpUM, Kallud, KalbIUH,
MarHuii, alFOMHHHUNA, IIUHK, XPOM, JKEJIe30, Mellb) U UX coenauHeHuid. OOmime

crocoObl moyyeHus: MeTajuioB. [IpuMeHeHrne MeTalsioB B OBITY M TEXHUKE

2.5

I'enetnueckas cBsA3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K PA3JINIHBIM

KjiaccaM
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XUMHUS U )KU3Hb

3.1

Ponp xumMum B o0Oecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [[OHSATHE O HAyYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHNUYCCKHUX peaKuHﬁ

3.2

[IpencraBienust 00 00X HAYYHBIX MPUHIIUIIAX TPOMBIIIIEHHOTO MMOTYYEeHHUS
BOKHEHIIMX BEHIECTB. YEIOBEK B MUPE BEIIECTB M MATEPUATIOB: BaKHEHIINE
CTPOUTENIbHBIE MAaTepuajbl, KOHCTPYKIIMOHHbIE MaTepUalibl, KPACKH, CTEKIIO,
KepaMUKa, MaTepuaibl JUIsl 3JIEKTPOHUKHU, HAHOMATEpHUalbl, OPraHUYECKUE U

MUHEpaJIbHBIC YI0OpEHUS

3.3

XuMus u 3A0POBLC HYCJIOBCKA: IIpaBuJia HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenapaToB, TpaBwia OE30MacCHOTO WCIONB30BaHUS IPEMapaToB OBITOBOM

XUMHU B HOBCGILHGBHOI\/’I KHU3HHU
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus. 10 knacc: 6a30Bblit yposens: yueduuk /O. C. I'abpuensu, U. T'. Octpoymos, C. A. Cnagkos. —

7-e n3n., ctep. — Mockaa : IIpocsemenne, 2025.

2. Xumus. 11 knace: 6a30Bbrii yposenb: yueouuk /O. C. Ta6puenss, U. T'. Octpoymos, C. A. CiagxoB. —

7-e n3n., ctep. — Mockaa : IIpocsemenne, 2025.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. 10 knacc: IpoBepoYHBIE U KOHTPOJIbHBIE paboTh: yueGHOe mocodue /O. C. Tabpuernsy, I'.T.

JIsicoBa. — 2-e m3x., ctep. — Mocksa : [IpocBemenne, 2025.

2. Xumus. 11 kace: IpoBepodHbIE M KOHTPOIBHEIE paGoThl: yueGHOe nocodue /O. C. Tabpuensn, I'.T.
JIsicoBa — 2-e u3n., ctep. — Mockaa : [Ipocsemenue, 2025.

1. Meroanueckue peKOMEHAALNH TS TPOBEICHUS JTa00OPATOPHBIX pabOT 10 XUMHH IS

npenonasarens. Releon, 2015 r.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru/ege

chem-ege.sdamgia.ru

https://resh.edu.ru/subject/29/10/
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