MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
HOBOPOIICKAS CPEJHAA OBIIEOBPA30OBATEJ/IbBHAS HIKOJIA

AHHOTanus K pado4eil nporpamme
yueOHoro npeamera «Xumusp» 1da 10-11 kinaccos

Pabouass mporpamma y4eOHOro mnpeamera «XuMus» o0s3aTeNbHONW MNpeAMETHOH obnactu «EcTecTBeHHO-HaydHBIC
MPEIMETHI» SBIICTCS YaCcThIO OCHOBHOW OOpa30oBaTENIbHOM MPOrpaMMbl cpenHero odmiero oopazopanus (OOIT COO)
MBOY Hogopornckoit COL, pa3paborana B coorBerctBuu ¢ myHkToMm 18.2.2 ®I'OC COO Ha ocHoBe DenepanbHOi
paboueil mporpaMMbl Mo XUMHUHU C yu€roMm Temarudeckoro ruianupoBanus OI'BHY «MHcTHTYT cTpaTteruu pa3BHTHS
obpasoBaHus» Poccuiickoii akagemun o0pa3oBanus U peanusyercs 2 roga ¢ 10 mo 11 kmacc.

PabGouast mporpamma pa3paboTaHa y4YUTEIEM XHMHUHU IIKOJBI C HCIOMb30BaHUEM «KOHCTpykTOpa paboumx
nporpaMm» caiita «Equnoe comepkanue o01iero o0pa3oBaHus» B COOTBETCTBHU ¢ [lonoskeHreM o pabovnx mporpammax
W OIpeessieT OpraHu3alMi0 00pa30BaTEIbHOW JIEATEILHOCTH YYWTENsh B IIKOJNE MO mpeaMeTy «Xumus». Pabodas
MporpaMMa COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

-[IOSICHUTEIbHYIO 3AIIUCKY;

-00IIYI0 XapaKTePUCTHKY YUeOHOTro mpeaMera « XUMUsD);

-IIeTM U3YYEeHHS y4eOHOT0 MpeMeTa « XUMUI;

-MEeCTO Y4eOHOro npeaMera « XuMus» B y4eOHOM IJIaHe;

-coziep)KaHne y4eOHOro rmpeaMeTa « XUMUs;

-IJIAaHUPYEMBIC PE3YJIbTAThI (J'II/IT-IHOCTHI)IG, METANIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4yeckoe IIaHupoBaHue, chopMUpoBaHHOE ¢ YUETOM pabodell MPorpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucrons3oanus DOP/LIOP.

Pabouas mporpamma oOcyxieHa Ha 3acemanHuu [IIMO yuuTenell ecTecTBEHHO-HAYYHBIX IPEIMETOB MIKOJEI,
MIPUHSTA pelieHueM refarorudeckoro copera (mporokon NelO ot 28.08.2023r.), yrBepxkaena mnpukazom mo MbOY
Hosoponckoit COL Ne68 ot 81.08.2023r. B kauectBe wactu coaepxkanus OOII COO

Ha ocHoBe mamHOif mporpamMmbl yuuteneM paspabarteBaercs KTII B coorBerctBum ¢ IlomokeHueMm o
KaJleHIapHO-TEeMaTHIeCKOM IIJIaHMPOBAHWM 10 y4eOHOMY ImpenMmeTy, Kypcy, momymio. KTII paccmartpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amectutesneM o Y BP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeHEro o0uero 00pa3zoBaHus

PABOYAS TIPOIT'PAMMA
yueOHOro npeamera « XuMushH)
s ooyqaromuxes 10-11 kaaccos
(0a30BbIi YPOBEHDb)

CPOK peajiM3aunuu 2 roja

MNOACHUTEJIbHASA 3AITMCKA

PaGowas mporpamma yueOHOro mpemmera «XuMus» (mpeaMmerHas o0nacTh «EcTecTBEHHO-HAyYHBIE TPEIMETHI») Ha
YpOBHE CpermHero oOmero oOpa3oBaHUs COCTaBlIeHa Ha OCHOBEe TpeOoBaHWII K pe3ylbTaTaM OCBOCHHS IPOrPaMMEI
cpenHero obmiero obpazoBaHus DenepairbHOro TOCYIApPCTBEHHOTO O0OpA30BATENBHOTO CTaHAApPTa CPEmHEro oOIIero
obpazoBanus (PI'OC COO), DenepanpHO 00pa30oBaTENbHON MPOrpaMMBI cpenHero odmero oopazosanus (POII COO),
OdenepanpHOi paboueil mporpaMMmel 1Mo ydeOHOMY mpeamery «Xumus» 06a3oBoro ypoBHs (DPPII «Xumusay»), a takxke
OpUEHTHPOBaHA Ha IIeJIeBbIE IPHOPHUTETHI, CHOpMyTpOBaHHEIE B (herepaibHOM padodei mporpaMMe BOCITUTAHHS.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IPEJMETA «XUMUS»

Xumuueckoe o00pa3oBaHUE, MOIy4aeMOE BBITYCKHUKAMH 0011e00pa30BaTeNbHOM OpraHu3aliM, SBISETCS
HEOThEMJIEMON YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpILIAIOIIMM 3TAallOM PEAM3alHH Ha COOTBETCTBYIOLIEM
eMy 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX LIEIOCTHONH CUCTEME XUMHUYECKOro 00pa3oBaHMs. DTH LEHHOCTH
KacaloTcs MO3HAaHMUs 3aKOHOB NPHUPOIbI, (POPMHUPOBAHUS MHUPOBO33PEHHMS W OOIIEH KyJIbTYphl YENOBEKa, a TaKKe
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHWSI K CBOEMY 3A0pOBBIO M NPUPONHOH cpene. Peanmusyercss Xxummueckoe
o0pa3zoBaHue O0YYalOUIMXCSI Ha YPOBHE CpegHEro olmiero oOpa3oBaHHs CpPEeACTBAMH y4EOHOro mpeaMeTa «XHUMHUS»,
coZiep’kaHUE W TOCTPOEHHE KOTOPOro OIpEeieHbl B MPOrpaMMme MO XUMHM € YYETOM CIEeNU(PHUKH HAYKH XUMHH, €€
3HA4YEeHUS B MO3HAHWW NPUPOIBI U B MAaTEPUAIBHOM XHU3HM OOILECTBA, a TaKKe ¢ y4ETOM OOMIMX Leneld U NPUHLHUIIOB,
XapaKTepHU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeAHEro oduiero odpazosanus B Poccuiickoit denepaunu.



XuMHs Kak 3JIEMEHT CHUCTEMBl ©CTECTBEHHBIX HAayK WIrpaeT OCOOYI0 pOJb B COBPEMCHHOW ITUBWIIM3AINU, B
CO3JIaHWW HOBOM 0a3bl MaTepuabHOW KyJIbTyphl. OHa BHOCHT CBOHM BKJaJ B (pOpMHUpOBAaHUE PAlMOHATIHHOIO HAYYHOTO
MBIIUICHUS, B CO3/IaHUC IICJIOCTHOTO MPEACTABICHUS 00 OKPYXAloIIeM MHUPE KaK O CIUHCTBE MPHUPOJILI M YEIOBEKA,
KoTOopoe (OpMHUpYETCsi B XMMUU Ha OCHOBE TOHMMAaHHs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIErO MHpa, OCO3HAHUS
B3aUMOCBSI3H MEXK]Ty CTPOSHHEM BEIIIECTB, UX CBOMCTBAMU U BO3MOXXHBIMU OOJIACTSIMH ITPUMEH CHUSI.

TecHO B3aMMOJCHCTBYSI ¢ JAPYTMMU €CTECTBEHHBIMU HAayKaMH, XHMHS CTajda HEOThEMJIEMOW YacThbi0 MHUPOBOM
KYJIBTYpbI, HEOOXOJMMBIM YCIIOBHEM YCIIEIIHOTO TPYy/Ja M JKU3HU KaXA0ro wieHa obOmectBa. COBpeMEHHAsI XUMUS KaK
HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTHMU HaIlpaBlicHa Ha pelieHHe TI00aNbHBIX MPOOIeM YCTOHYHBOIO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUYCCKOM, MUINEBON, IKOJOTHUECKOM 0€30IMacHOCTH M OXPaHbl 37I0POBBSI.

B cooTrBercTBHM ¢ OOIMMH LEISIMUA W TPUHIUIIAMUA CPEIHETO0 OOIIEro OOpa3oBaHUs COACPKAHHUE IPEAMETa
«Xumus» (10-11 kmacchl, 0a30BBI YpOBEHb H3YYCHHsS) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIICKYIbTYPHYIO
MOJITOTOBKY OO0YYaroIMUXCsl, HEOOXOAMMYIO WM I BBIpaOOTKM MHPOBO33PEHYECCKUX OPHUEHTHPOB, YCICIIHOIO
BKJIFOUCHHMSI B JKU3Hb COILIMYMA, TIPOJIOJDKCHUS 00pa30BaHMs B PA3IMYHBIX 00J1aCTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocTaBIsONMME TIpeaMeTa «XUMHUS» SBISIOTCA 0a30Bble Kypchl — «Opranuueckas xumusi» U «OOmmas u
HEOpPTraHWYeCcKash XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOi HayKW: CHCTEMa
3HaHWH 10 HEOPTaHWYECKOH XMMHH (C BKIIFOUCHHEM 3HAaHWHU U3 o0Ieil XUMuK) U opranudeckoi xumuu. ®opmupoBanue
JAHHOW CHUCTEMBbI 3HAHHMU MPH U3YYCHUU TpeAMeTa O00ECIICUMBAET BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3us
BEIIECTB Ha OCHOBE OOIIUX MOHSATHN, 3aKOHOB U TEOPHUI XUMHH.

Enunas cucrema 3HaHMI O BaKHEHIIUX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHHH, & TAKKE O
XUMHUYECKUX PEeaKIHUAX, MX CYHIHOCTH M 3aKOHOMEPHOCTSX MpOTeKaHHs nomonHsercs B kypcax 10 m 11 xmaccos
DJIEMEHTaMH COJEP)KAHUSI, UMEIOMUMH KYyJIbTYPOIOTHYECKUN W TPUKIATHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT
TTOHUMAHWIO0 B3aWMOCBSI3M XUMHH C JIPYTUMH HayKaMHW, PAcCKPBIBAIOT €€ poiib B ITO3HABATEIHHOW W IMPAKTHYCCKON
NSSITEIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBaXKCHHsS K IPOLIECCY TBOpYECTBA B 00NACTH TEOPUHU H
MPAKTHYECKUX TPUIOKEHUH XUMUH, IIOMOI'al0T BHIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBA3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATH MH(DOPMAIIHMIO U MPUMEHSATh €€ JIJIs MONOJIHCHMS 3HAHUH,
peIIeHusT MHTEIUICKTYallbHBIX M OKCIIEPUMEHTAIBHBIX HCCISNOBATEILCKAX 3a/ad. B 1menoM copepxaHue ydeOHOTo
npeaMera «XWMHS» JJAHHOTO  yPOBHS  U3y4YeHHS OpPHCHTHPOBAHO Ha (OpPMUpOBaHHWE Yy  OOyYaromuxcs
MHPOBO33PEHYECKOM OCHOBBI JUIi TOHWMaHuS (uimocopCKkux Hael, TakUX Kak: MaTepHallbHOE EeIWHCTBO
HEOPTraHWYECKOr0 W OPraHWYecKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB KX COCTABOM M CTPOCHHUEM,
MMO3HABAaEMOCTh IMPHUPOAHBIX SBICHUN MyTEM JKCIIEPUMEHTAa M PElIeHHs] MPOTUBOPEUM MEXAY HOBBIMH (hakTamu u
TEOPETHYECKUMHU TPEANOChUTKaMHA, OCO3HAHWE POJIM XMMHH B PEIIEHUH IKOJOTHMYECKHX MpoOjeM, a Takke Impodiem
cOepekeHs JHEPTeTHIECKUX PECYPCOB, CHIPhS, CO3/TaHN HOBBIX TEXHOJIOTUH U MaTepHasoB.

B mpaktuke mpenogaBaHus XMMHAM KaK Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUs, TAK M HAa YPOBHE CpPEIHEro
obmrero oOpa3oBaHUs, MPH ONPEAETICHIH COAEPIKATEIbHON XapaKTEPUCTHKH IIeNiel M3ydeHns MpenMeTa HarmpaBiIeHuEeM
TIEPBOCTENEHHOW 3HAYMMOCTH TPAJUIFIOHHO TpHU3HAETCs (POpMHUpOBaHWE OCHOB XMMHYECKOW HAyKH Kak oOmactu
COBPEMEHHOI'O E€CTECTBO3HAHUS, MNPAKTHYECKON [EATEIbHOCTH YEIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU
KynbTypbl. C METOANYECKON TOYKH 3PEHHS TAKOH MOIXOA K OMPENEIIEHHUIO TIeJiel N3ydeHUs IpeMeTa SIBIISIETCS BIIOJIHE
OIPaB/IaHHBIM.

HEJA U3YYEHUSA YYEBHOI'O IPEJMETA «XUMUS»

['maBHBIMHE TIENTIMU U3yUYeHHs TpenMeTa «Xumrsh Ha 6a3oBoM ypoBHe (10 —11 ki) siBisrOTCS:

e (opMHUpOBaHME CHCTEMBl XUMUYECKUX 3HAHUH KaK BaKHEHIIIEH COCTaBIISIONICH eCTeCTBEHHO-HAYYHONW KapTHHBI MHpa,
B OCHOBE KOTOPOM JISKAT KIIOUEBBIC MTOHATHS, (QyHIaMEHTANbHbIE 3aKOHBI 1 TEOPUHU XUMHH, OCBOCHHUE S3bIKa HAYKH,
YCBOGHHE M IMOHHUMAaHHE CYIIHOCTH JOCTYHHBIX OOOOILIEHHWH MHPOBO33PEHUYECKOrO XapakTepa, O3HAKOMJIEHHE C
UCTOpPHUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (¢dopMUpOBaHHE M Pa3BUTHE MPEACTABICHWA O HAYYHBIX METOJAX ITO3HAHMS BEIECTB M XUMHUYECKHX pPEaKIuil,
HEOOXOMMBIX Ul MPUOOPETEHUs YMEHUH OpUEHTHPOBATHCA B MHUPE BEILECTB M XMMUYECKHX SIBICHUH, MMEIOLINX
MECTO B IIPUPOJIE, B IPAKTUIECKON U MOBCEAHEBHOMN KHU3HU;

e pa3BUTHE YMEHMH M CIOCOOOB JEITENBHOCTH, CBS3aHHBIX C HAaONIOJEHHEM M OOBSCHEHHEM XHMHYECKOIrO
JKCIEPUMEHTA, COOJIIOIEHIEM NPaBMII O€30M1acCHOr0 OOpAIEeHNs C BEIECTBAMHU.

Hapsany c stuM, comepaTenbHas XxapakTepUCTHKa LIeJel W 3alad U3ydeHus MpeaMeTa B IPOrpaMMme 1Mo XUMHUH
YTOUYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU NPHOPUTETAMHM B CHCTEME CpPEJHEro oO0mero o0pa3oBaHMS.
CeronHs B IpenofiaBaHuy XUMHUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTeHUE NPAKTHUECKO KOMIIOHEHTE COAep KaHUs
00y4eHUs,, OPUEHTUPOBAHHOW Ha IOATOTOBKY BBIMYCKHHMKA O0O0II€00pa30oBaTENbHONW OpraHu3aliy, BIIAJACIOIIErO HE
HaboOpOM 3HaHUil, a QYHKIMOHAIBHONH IPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMHU aKTUBHOTO NIOITYyYEHHs 3HAHUH U
MIPUMEHEHHS UX B PEANbHOM KU3HU AT pElIeHUs IPAKTUYECKUX 3a/1aY.

B cBs3u ¢ 3TMM mpu H3y4YeHHHM HpenMmera «XHMHUSD» JOMUHUPYIOLIEE 3HaUCHHE MPHOOPETAlOT TaKHe LENH H
3a/1a4, KaK:



ajanTauus OOyYalOUIMXCS K YCIOBUSIM JAWHAMHYHO Pa3BHBAIOLIEIOCS MHpa, (POPMHUPOBAHHE MHTEIUICKTYaJIbHO
Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYOHHYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPaMOTHBIX
peLIEHNH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIECTBAMU U UX IIPUMEHEHHEM;

¢dbopmMupoBaHHEe y 0O0yYaroIIUXCsl KIIOYEBBHIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIMH), MMEIOIIMX YHHBEPCAIbHOE
3Ha4YCHUE IJIsl Pa3IMYHBIX BHUJOB JACATEIBHOCTH: pEHICHHS MpoOjieM, TMOHMCKa, aHalu3a u 00paloTKu HMHGpOpMauuy,
HEOOXOJMMBIX JUIS MPHOOPETEHHsI OIBITA JEITENFHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TIO3HAHWU XMMHUH, a TaKKe
JUISl OLIGHKHM C TMO3MLUN JKOJOTHYECKOW Oe30MacHOCTH XapakTepa BIHMSHHUS BEIISCTB M XMMHUYECKHX IPOIECCOB Ha
OpPTaHM3M YENIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH OOYdYaIOMIMXCSL:
CIIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETaTh HOBBIE 3HAHUS M0 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH,
WCIIOJIb30BAaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJNOTHH JUIs TIOMCKA M aHaiu3a yueOHOW M HaydHO-IOIYJISIPHON
WH(POPMAITUH XUMUYECKOTO COACPKaHMS,;

(dbopMHpOBaHUE U Pa3BUTHE y OO0YYAIOUIMXCSI aCCOIMATUBHOTO M JIOTHUECKOTO MBINLICHHUS, HAOII0AATeIbHOCTH,
COOpaHHOCTH, AKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIHMMBI, B YACTHOCTH, NPH IUIAHUPOBAHUM U MPOBEICHUU
XUMUYECKOr0 KCIIEPUMEHTA;

BOCITUTaHUE y 00yYarommxcsi YOSKJIEHHOCTH B TYMaHUCTHYECKOW HANpPaBIICHHOCTH XWMHUH, €€ BRKHOW POJIH B
peleHny T00aIbHBIX MPOOJEM PAaIMOHANBHOIO MPHPOJONONB30BAHUS, TOMOIHEHHUSI SHEPTETHYECKHX PECYpCOB U
COXpaHEHMs] TPUPOIAHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpEeKHOrO OTHOIIEHHS K TPUPOAE U CBOEMY
3/I0POBBIO, a TaK)Ke MPHOOPETEHUS OIbITa MCIOJIBb30BAHUS TOTYYEHHBIX 3HAHUN NSl IPUHATHS TPaMOTHBIX pEIIeHHU B
CUTYallMsIX, CBA3aHHBIX C XUMHUUYECKUMU SIBJICHUSMH.

MECTO YYEBHOT' O IPEIMETA «XUMMHSI» B YUEBHOM IIJIAHE
OO1iee yuCIO YacoB, OTBEAEHHBIX Ul M3YYCHHUS XHUMHUH, Ha 0a30BOM YpOBHE CpelHEro oOmero o0pa3oBaHMs,
cocrapisier 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kimacce — 34 waca (1 gac B Henmemio).

COAEPXAHUE OBYYEHMUSA
10 KJIACC
OPI'’AHMYECKAS XUMMUSA

TeopeTuyeckne 0CHOBbI OPrAaHHYECKON XMMUHU

IIpeamer opranudyeckod XuUMHUM: €€ BO3HHUKHOBEHUE, pPa3BUTHE U 3HAYCHUE B IIOJIYYCHUU HOBBIX BEIECTB U
MatepuanoB. Teopusi CcTpoeHUs opraHuveckux coenuHeHui A. M. BytnepoBa, e€ ocHOBHBIC TonokeHHs. CTPYKTYpHBIE
¢dbopMynpl opraHudeckux BemiecTB. ['omosorusi, usomepus. XuUMHUYECKas CBSA3b B OpPraHUYECKUX COCIUHEHMSIX —
OZIMHApHbIE U KPaTHbIE CBSI3H.

IIpencraBnenne o kinaccuuKauu OpraHUYECKMX  BemlecTB. HoOMEHK/IAaTypa OpraHHYecKMX COCIMHEHUI
(cucremaTHueckast) ¥ TPUBUAJIbHBIC HA3BaHUS BAKHEHIIUX IPEACTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHepuMEeHTalbHbIe METOIbl M3YYEHMs BELIECTB U MX INPEBpAIlEHUH: O3HAKOMJIEHHE C 00pa3laMy OpraHMYeCKUX
BEILECTB M MaTepHajlaMd Ha MX OCHOBE, MOJIEIUPOBAHHE MOJIEKYJ OPTaHMYECKHX BEILECTB, HAOJIIONEHHE U ONHCAHUE
JeMOHCTPALMOHHBIX OINBITOB II0 IPEBPALICHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHuu (IJIaBjieHHE, OOyIJIMBaHUE U
TOpeHue).

YraeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOrMYecKHH psin. MeraH M 3TaH — HOpPOCTEHIIME MPENCTABUTEIM AJIKAHOB:
¢u3nuecKkue M XUMHUYECKHE CBOWCTBAa (peakUuM 3aMELIeHUS W TOpPEHMs), HAXOXKICHWE B IPHUPOAE, MOIydeHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN pAN. DTUIEH W HPOIUJIEH — MPOCTEHIINE NPEACTABUTEIH AIKEHOB:
¢u3nuecKkue M XUMHYECKHE CBOWCTBA (pEakUMM TUAPUPOBAHMS, TalOTEHUPOBAHMSA, TMAPATALUHU, OKUCICHHUA MU
MOJIMMEPU3aLIUH ), TIOydEHUE U IIPUMEHEHHE.

Ankanuensr: Oyrammen-1,3 wu MerunOyraaueH-1,3: cTpoeHHe, BaKHEWIINE XWMHUYECKHE CBOWCTBAa (peaKius
noiauMepuzanuu). IlomyyeHne CHHTETHYECKOro KaydyKa U PE3HHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUHN psA. ALETHIIEH — MPOCTEHIINI IPEACTaBUTENb AJIKHHOB:
COCTaB, CTpoeHHe, (HU3MUECKHE M XUMHUYECKHE CBOICTBa (peakUuWu THUAPUPOBAHMS, TaJOr€HUPOBAHUS, T'MIpATALUH,
TOpeHHsl), IOIy4YeHHUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, Gpu3nyeckue 1 XUMHYECKHE CBOMCTBA (PeaKUK TaJOreHUPOBAHUS U HUTPOBAHUS),
NOJTy4eHne U NpUMeHeHue. 1oayon: cocmas, cmpoenue, Quauyeckue u XumuiecKue ceolcmea (peakyuu 2anioeeHuposanus
U HUMpoOBamus), noayueHue u npumeHnenue. TOKCHUYHOCTH apeHOB. l'eHeTHUecKas CBS3b MEXAy YIJIEBOIOPOAAMH,
MPUHAUIEKAIIMMH K PA3JINYHBIM KJIaccaM.

[IpupoaHbie HCTOYHUKH YriieBoAopoaoB. [Ipupoanslii ra3 u nonytHeie HepTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
CriocoOnbl mepepaOoTKu He(TH: TIEpEroHKa, KPEKUHT (TepMUYECKUH, KaTaJIUTHUECKHii), muponu3. [IponykTel nepepaborku
He]TH, UX IPUMEHEHUE B IPOMBIILIEHHOCTH U B ObITy. KaMEeHHBIN Yroiab ¥ MPOLYKTHI €ro mnep epadoTKH.



OKcnepuMeHTalbHbIe METOABl M3Y4YEHHs BEUIECTB M WX INPEBpAIlCHHi: O3HAKOMJIEHHE C oOpas3maMu IUiactMmace,
KaydykoB M  pe3uHbl, kowiekumn «Hedts» u  «Yromp», MOAENMpOBaHWE MOJNEKYNI  YIJICBOAOPOAOB |
raJoreHONPOM3BOHBIX, TIPOBEACHUE MPAKTHUECKON pabOoThl: MOTyUYeHHE STHIICHA U U3YUEHHE eTO CBONCTB.

Pacuérneie 3anaun.

Bbruucnenus mo ypaBHEHHIO XUMHUECKOH peakuu (Macchl, 00bEMa, KOMTMYECTBA MCXOJHOTO BEUIECTBA WIIM MPOAYKTa
PeaKLnu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEaKILIUN).

Kuciopoacoaep:kauiue oprannyeckue coeqnHeHUst

[IpenenpHble 0OMHOATOMHBIE CIIUPTHI. METAHON U STAHON: CTpoeHue, (PU3NYECKHEe U XUMHUYECKAE CBOWCTBA (peakiuu ¢
AKTUBHBIMU METAJUIaMU, TAJIOTCHOBOAOPOJaMHU, FOpeHI/IC), IIPUMCHCHUC. BOI[OpOI[HI)Ie CBs3U MCKAY MOJICKYJIaMU CITUPTOB.
JlelicTBe MeTaHOMa U 3TaHOJIa HA OPT'aHK3M YeJOBeKa.

MHoroaToMHBIE CIIMPTHL. OTUIEHTINKOIb | TIIULOEpUH: CTPOCHUC, (I)I/I3I/ILICCKI/IG h XUMHUYECKHE CBOMCTBaA
(B3auMoJieiicTBHE €O MLIEMOYHBIMU MeETallaMH, KayecTBEHHAas peakIius Ha MHOrOoaTOMHbIe cHHpThl). JlelicTBue Ha
OpraHuv3M 4€I0BCKa. HpI/IMeHeHI/Ie TJIIMOCpHUHA U OTUJICHTJIMKOJIA.

deHo: cTpoeHue MONIEKYIbl, PU3MYECKUE U XUMUYecKue cBolcTBa. TokcnanocTh eHona. [Ipumenenne gpenona.

Anpaerunipl U kemonwvl. DopManbIeru, aneraiblerua: CTpoeHre, (QU3NYECKHe W XUMHUYECKHEe CBOWCTBA (peakimuu
OKHCJICHHA U BOCCTAHOBJICHUS, KAYCCTBCHHBIC peaKHI/II/I), IMMOJTYUYCHHUE U IPUMCHCHUEC.

OnHOOCHOBHBIE TIpeENbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsi M YKCYCHAs KHCIIOTBI: CTpOEHHUE, (UIUYECKHE M
XAMUYECKHE CBOWCTBa (CBOWCTBA, OOIIME JUIs Kiacca KHUCIOT, peakius 3Tepu(UKalHMK), TOTyuYeHHEe M TPUMEHEHHUE.
CTeapI/IHOBaH MU OJICMHOBasA KHCJIOTbI KaK IMPEACTABHUTEIIN BbICHINX Kap60HOBBIX KHACJIOT. MbIla KaK COJIM BBICHIMX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE JIeHCTBHE.

CrnoxHble 3QUpPHl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupbl. ['maponus >xupos.
[IpuMeHeHue xupoB. bronorudeckas posib )KUPOB.

VYrneBobl: cocTaB, KlaccupUKaIus yriieBo0B (MOHO-, - U ToiHucaxapubl). [IIoko3a — mpocteiimuii MoHOCaxapuI:
0COOEHHOCTH CTPOEHHS MOJIEKYJIBI, (DM3UYECKHE M XHMHUYECKHE CBOWCTBa (B3ammojelicTBhe ¢ ruapokcumom mean(ll),
OKHCJICHHE aMMHUaudHbIM pacTBopoM okcuzaa cepedpa(l), BoccraHoBieHne, OpoKeHHE TIIOKO3bI), HAXOXKIEHHE B MIPUPOJIE,
puMeHeHne, Ononorndeckas poiib. GorocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3EI.

Kpaxmain u nemnosno3a kak npupojHble nmoaumepbl. CTpoeHre Kpaxmania U IeUTiono3sl. Ou3nueckue ' XUMUYECKHe
CBOWCTBa KpaxmaJja (THIpOSn3, KaueCTBEHHAs PEAKLIUS C HOIOM).

OKCIIeprMEHTANbHBIE METOABl W3YYEeHHs BEIIECTB W WX TNPEBpallleHHil: NpoBeneHHe, HaOII0AeHHWE W OMHCaHue
JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIE PEAKIIMH OIHOATOMHBIX CIHPTOB (OKHCIIEHHE 3TaHOJA
okcugoM wmemu(ll)), MHOrOaTOMHBIX CIHUPTOB (B3amMozecicTBue TmmepuHa ¢ TuapokcuaoMm wMemu(ll)), ampmernmor
(okmcenne aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) um rumpokcumom meau(ll), B3amMmozeiicTBie Kpaxmalia ¢ HOIOM),
MIPOBEICHUE TPAKTUIECKOM pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérhrie 3anaun.

Brrancienrs mo ypaBHEHHIO XUMHYECKON peaknuu (Macchl, 00bEéMa, KOMMYECTBA NCXOAHOTO BEIIECTBa MM MPOAYKTa
PEaKINy 1o U3BECTHBIM Macce, 00bEMY, KOMTHYECTBY OJHOTO M3 MCXOTHBIX BEIIECTB MIIA POIYKTOB PEAKIIHH).

A3zoTcozepKaIne OpraHuIecKrue COSqMHEHHUS.

AMUHOKHCIOTH Kak aM(OTepHbIE OpraHudecKue coequHenns. Pu3ndeckre n XMMUIeCKHe CBOMCTBa aMHHOKHUCIIOT (Ha
puMepe rmnyHa). bruomorndyeckoe 3HaueHNE aMHHOKUCIIOT. [lenTrbt.

Benkn xax mpupoaHbIE BEICOKOMOJNEKYISIpHBIE coenrHeHus. [lepBudHas, BTOpudHas U TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYeCKre CBOMCTBA OEIKOB: TUAPOIN3, AEHATYpAIlHsl, KaueCTBEHHBIE PEaKIINH Ha OENKH.

DKCIIeprMEHTANbHBIE METOBI U3YYCHHUS BEIIECTB U WX MPEBpAIICHUH: HAOIIOJeHNEe U ONMCaHue JEeMOHCTPAIMOHHBIX
OITBITOB: JeHaTypaIus OeKOB P HATPEeBAHUH, IIBETHBIC PEAKIINN OETKOB.

BricokomolieKyJIsIpHbIE COeTUHEHUSI

OCHOBHBIE TOHSTHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHHUN: MOHOMEp, IONMMEp, CTPYKTYPHOE 3BEHO, CTENEHBb
MTONTUMEPHU3AIIAN, CPETHSIS MONeKyIsipHass Macca. OCHOBHBIE METONbI CHHTE3a BBICOKOMOJEKYJSPHBIX COEIWHEHUH —
MTOTUMEPHU3ALINS U TIOJIUKOHICHCAITHS.

OKcIleprMEeHTaNbHBIE METO/BI U3YYEHHUs BEIIECTB M WX NPEBPAIlleHHi: O3HAKOMIJIEHHE C o0paslaMu MPHUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayJyKOB.

MexripenMeTHbIe CBSI3H.

Peanmzarmus MeXNpenIMETHBIX CBsi3eH INPH W3yYEeHWHM opraHmyeckod xmmun B 10 Kilacce OCYyIIECTBISAETCS Yepes
WCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATHH, SBISIONIMXCS CUCTEMHBIMH JIJIS OTAEITBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHSTHA: SIBIICHWE, HAy4YHBIH (akT, THUIOTe3a, 3aKOH, TEOpHsl, aHajHu3, CHHTES,
KJaccuuKalus, IepruoIuIHOCTb, HAOIIOACHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACITHPOBAHUE.

@dusuka: mMaTepus, dHEPrus, mMacca, aToOM, IEKTPOH, MOJIEKYJa, SHEPTeTUYECKUH YpOBEHb, BEILECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHHE BEIECTBa, (PU3MUECKUE BETUYNHBI M €AMHULBI UX U3MEPEHHSL.

Buonorust: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHHTE3, OMONOTMYECKH aKTUBHBIE
BelecTBa (OeNKU, YrieBOoIbl, KUPHL, (PEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOJIB, TTOJIE3HBIE HCKOMIaEMbIE, TOIUINBO, PECYPCHI.
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TexHomorus: MUIICBBIC MNPOAYKTBI, OCHOBLI PAlMOHAJBHOI'O IIUTAHHA, MOIOIIUC CPCACTBA, JICKAPCTBCHHBLIC U
KOCMCTHUYCCKHUC MperapaThbl, MAaTCpHaAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBBI XUMHH

XuMHUeCKU 371eMeHT. AToM. Slapo aToma, U30TOoMBL. DIEKTPOHHAs 000/I0YKa. DHEPreTHIecKue YpPOBHH, MOILYyPOBHHU.
ArtomMHbIe opOHTaNy, S-, p-, d- aneMenThl. OCOOCHHOCTH PacIpee/ICHUs AIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX TEPHOAOB. DIEKTPOHHAS KOHPHUTYpaIHsi AaTOMOB.

[lepuonnueckuit 3axkon u Ilepuommyeckas cucrema xumuueckux osnemeHtoB J[. M. MenneneeBa. CBs3b
nepuoanveckoro 3akona u Ilepuoanueckoil cucteMbl XUMUYECKUX 3ieMeHToB . . MenaeneeBa ¢ COBpEMEHHOM TEOPUE
CTpOCHHA AaTOMOB. 3aKOHOMepHOCTI/I W3MEHEHHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB H 06pa3y€MBIX HMU TIPOCTBIX H
CJIOXKHBIX BCIICCTB I10 I'pyIIiaM U nepuogam. 3HaueHnune MEPUOANICCKOro 3aKOHAa B pa3BUTHUU HAYKHU.

Crpoenue BemiecTBa. XUMUYECKasi CBSI3b. BUABI XMMHUYECKOW CBs3M (KOBaJICHTHAs! HENONSApHAsl M MOJSIpHAsi, NOHHAS,
MeTajuIueckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHONH XMMHYECKOH CBsi3W (OOMEHHBIM M JIOHOPHO-AaKIEITOPHBIH).
Bonoponnas cBs3b. BaieHTHOCTD. DIIEKTPOOTPHUIIATENEHOCT. CTeneHb OKuceHrs. VIOHBI: KATHOHBI M aHHOHBI.

BemectBa MOJEKYyISIpHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHsS. 3aKOH IIOCTOSHCTBA COCTaBa BeIIeCTBA. THIBI
KPUCTAJUTMUECKUX PeIIETOK. 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAITMUECKONW PEHIETKH.

[lonsartre o aucniepcHBIX cucTeMax. MICTHHHBIE M KOJUTOWIHBIE pacTBOPBI. MaccoBasi 10J1s BEIIECTBA B PaCTBOPE.

Knaccupukanms HeopraHuvecknx coequHeHui. HoMmeHKiaTypa HEOpraHWYecKuX BellecTB. | eHeTHdeckas CBS3b
HEOPTaHWYECKHUX BEIIECTB, MPUHAIISKAIINX K Pa3IHYHbIM KJIACCaM.

Xumnueckast peaxiust. Knaccudukamuss XMMUYECKHX peakIMi B HEOPraHMYECKOW W OpPraHUYecKONW XUMHUHU. 3aKOH
COXpaHCHUA MacCChl BEIIECTB, 3aKOH COXpPAaHCHUA U MPEBPAIICHUA SOHEPTUU ITPHU XUMHUYCCKUX pCaKIUAX.

CKopocTh peakiiuu, €€ 3aBHCUMOCTBb OT pPa3IMuHBIX (QakTopoB. OOpaTHMble peakluu. XHMHUYECKOE PaBHOBECHE.
@aKTOophbl, BIUAIOIIME HA COCTOsSIHUE XUMuUeckoro papHoecus. [Ipuniun Jle [latensbe.

OnexTponutudeckas aucconuanus. CuibpHbIE U ciaadble AmekTponauThl. Cpena BOAHBIX PacTBOPOB BEIIECTB: KHCHAs,
HEWTpalibHasl, 11I€JI0UHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

OKcIleprMEHTaNbHBIE METOJbl M3YUEHHUS BEIIECTB M WX IpeBpalleHmii: aeMoHcTparus tabmui «lleproanyeckas
cUcTeMa XMMUYecKux 3jeMeHToB J[. M. MeHaeneeBay, n3ydeHHe MOJEICH KPUCTAUIMUCCKUX PEIIETOK, HAOMIOACHHE U
ONMCaHWE JIEMOHCTPALIMOHHBIX U JaOOpaTOPHBIX OMNBITOB (pa3joKeHHWe TMEPOKCHAAa BOAOPOAa B MPHUCYTCTBUU
KaTajan3aTopa, OMpenejeHne CPeasl PaCTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCAIBHOTO MHIUKATOpa, PEaKIUHd HOHHOTO
oOMeHa), TPoBEJICHUE PAKTHYECKOH padoThl «BrusiHue pa3inuHbIX (AKTOPOB Ha CKOPOCTh XUMUYECKON PEaKITum».

Pacuérhrie 3anaun.

Pacuérel o ypaBHEHHSIM XUMHAYECKHX PEAKIIHIA, B TOM YHCIIE TEPMOXUMUYECKHE PACIETHI, PACUETHI C UCTIONH30BAHIEM
MTOHSATHSA «MacCOBasl JIOJIS BEIIECTBAY.

Heopranuyeckasi XuMus

Hemeramnbl. Tlonoxxenne nHemeramoB B Ilepumoaundeckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u
0CcOOEHHOCTH CTpOeHHUs aToMOB. Pu3nyeckne CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMepe KHUCIopo/a,
cepsl, (hocdopa u yrieposa).

XWMHUYECKHE CBOWCTBA BaKHEHIIIMX HEMETAIUIOB (TaloOTreHOB, cephl, a3oTa, (docdopa, yriepoga W KpeMHHUS) U UX
CoeMHEHNH (OKCHIO0B, KACIOPOICOAEPKAIINX KACIOT, BOAOPOIHBIX COSTMHEHUN).

[IpuMeHeHue BaXKHENIINX HEMETAIIIOB U UX COCOUHEHUH.

Meramnel. Ilomoxkenue weramioB B Ilepuomuueckoit cucteme xumuueckux osnemeHtoB Jl. W. Mengeneesa.
OcCoOeHHOCTH CTPOEHHsI 3JIEKTPOHHBIX 000J04YeKk aTOMOB MeramuioB. OOmue ¢u3ndeckne cBoicTBa MeTauioB. CIIIaBbI
METAJIOB. DJICKTPOXUMUYECKUH Psii HAMPSKEHUN METAIIIOB.

XWMHUYECKHE CBOMCTBA BaKHEWITMX METAJUIOB (HATpWH, KalMil, KadblUi, MATHUN, aFOMUHHNA, [IUHK, XPOM, XKeJe30,
Melb) U MX COCIMHEHUH.

OO6mme crrocoOb!I oy4YeHns MeTaiuioB. [IpruMeHeHrne MeTauioB B OBITY U TEXHHKE.

OKCIIeprMEHTANbHBIE METO/BI M3YYEeHHUs BEIIECTB W WX IMPEBpAIICHUN: H3yYeHNE KOJUIEKIUU «MeTaibl M CILIABED,
00pa3IioB HEMETaJUIOB, pEIIeHnEe OKCIEPUMEHTANBHBIX 3a/a4, HaONIOJeHWe W OIMCaHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THUIAPOKCHIIA ATIOMHHHS C PAacTBOpPAMH KHCIOT W IIeNoveld, KaueCTBEHHEIE
PEaKIy Ha KATHOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuérpl mMaccel BemectBa uiM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BbEMY OAHOrO M3
YUYaCTBYIOIIMX B PEAKLMH BELIECTB, pacu€rbl Macchl (00bEMA, KOJMUYECTBA BELIECTBA) MPOLYKTOB PEAKIIMH, €CIIU OAHO U3
BEIIIECTB UMEET ITPUMECH.

XuMus 4 ;KHU3Hb

Ponp xumum B obecriedeHHM JKOJIOTHUECKOM, HHEPreTUYEeCKOM M MHIIEBOW O€30MacHOCTH, Pa3BUTUM MEAWLIUHBL
[lonaTrEe 0 HayyHBIX METOJAX MO3HAHUS BELIECTB U XMMUUYECKHX PEAKIIUM.
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[IpencraBnenus 00 OOIMUX HAYYHBIX MPUHITUITAX TPOMBIIIICHHOTO MOYYCHUS BaXKHEUIITNX BEIIICCTB.

UenoBek B MUpPE BEHISCTB W MaTEPHUAJIOB: BaXKHEUIIIME CTPOUTENLHBIC MaTepHabl, KOHCTPYKIIMOHHBIE MaTEpHAIIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepHAIIbI IS SJICKTPOHUKY, HAHOMATEePHAIIbl, OPTAaHUYECKHE U MUHEPAJIBHBIC Y100 CHHS.

XuMHUsS M 370pOBbE UCIOBEKA: NPaBHJIA KCIOJNB30BAaHUS JICKAPCTBCHHBIX IMIPENapaToB, IpaBuiia Oe30MacHOro
WCIOIb30BAHUS MPEMAapaTOB OBITOBOM XMMUU B MIOBCETHEBHON KHU3HHU.

MexIpenMeTHbIe CBSI3H.

Peanuzarus MeXIPEAMETHBIX CBS3CH MPU MU3yYCHUM OOIIEH M HEOpraHWMYECKOW XUMHUM B 11 Kiacce oCcyInecTBisIeTcs
qepe3 HUCITIOJIB30BAHHUEC KaK O6IHI/IX eCTeCTBeHHO'Hay‘-IHI)IX HOHSITHf/i, TaKk U HOHHTHf/i, ABJIAIOIIUXCA CUCTECMHBIMU JIs1
OTJCIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O KA.

OOmMe ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIA (DAaKT, TUIOTE3a, 3aKOH, TECOPHsl, aHAJIU3, CUHTE3, KiacCH(UKAIIHs,
MEPUOAUYHOCTD, HAOIOICHHE, SIKCIICPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, SBJICHHCE.

dusuka: MaTepus, SHEPTUs, Macca, aTOM, 3JCKTPOH, MPOTOH, HEWTPOH, MOH, M30TOI, PaJMOAKTHBHOCTh, MOJIEKYJIa,
SHEPTeTUYECKHUI YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PM3NYCCKUE BETUUUHBI U SIUHUIIBI
WX U3MEPEHHUS, CKOPOCTb.

Buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- W MHUKPOIJIEMEHThI, BUTAMHHBI, OOMEH BEIICCTB B
OpraHu3Me.

['eorpacdusi: MUHEpaIIbI, TOPHBIE TOPOJIbI, ITOJIE3HBIC HCKOMAEMbIE, TOIUIMBO, PECYPCHI.

TeXHOJ’IOI‘I/IH: XUMHUYECCKasd HpOMBIHIHeHHOCTB, Merannyprml, HpOI/ISBO,I[CTBO CTpOI/ITeJ'IBHBIX MaTepI/IaJ'IOB,
CeﬂbCKOXO3§IﬁCTBeHHOC HpOI/ISBO}ICTBO, IIuIeBas HpOMBIH_U'IeHHOCTL, q)apMaHeBTI/I‘-IeCKaH HpOMI)IIlIJ'IeHHOCTB,
MPOU3BOICTBO  KOCMETHYECKUX  MPENapaToB, MPOM3BOJICTBO  KOHCTPYKIIMOHHBIX  MAaTEPUAIOB,  AJICKTPOHHAs
HpOMI)IH_U'IeHHOCTL, HAHOTCXHOJIOT'UH.

IVIAHUPYEMBIE PE3YJbTATHBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA BA3OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3ysIbTaTaM OCBOCHUS 00yYarOIIMMHUCS TIPOrPaMM CPEHETO 00IIero oOpa3oBaHus
(JIMYHOCTHBIM, METAIPEMETHBIM U MpeIMETHBIM). HayuHo-MeTonnyeckoil OCHOBOM ISl pa3pabOTKH MJIAHUPYEMBIX PE3yIbTaTOB
OCBOGHUS IIPOTPaMM CPETHEr0 00IIero 00pa30BaHuUs SBISIETCSI CHCTEMHO-ICSITEIbHOCTHBIHN ITOIXOI.

B cooTBeTcTBHHM € CHCTEMHO-AESTEIBHOCTHBIM IIOIXOJOM B CTPYKTYPE JIHYHOCTHBIX PE3yIbTaTOB OCBOCHHS IpEaMETa
«XUMHs» HA YPOBHE CPETHET0 0OIIEr0o 00pa30BaHuUs BBIACIICHBI CICIYIOIINE COCTABIISIONINE:

OCO3HAHHUE O0YYAIOIIMMUCS POCCHMCKON TPaKIAHCKOH MASHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIEHOCTH U
CaMOOI Pe/ICICHUIO;

HaJIM4Me MOTUBAINHU K 00y9ICHUIO;

IeJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUI IMTHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUYECKIX TPaIUIIN
0a30BOif HAYKH XUMHH;

TOTOBHOCTB ¥ CIOCOOHOCTH 00YYaIOUTHXCSI PYKOBOJICTBOBATHCS B CBOCH IESTEIHHOCTH IIEHHOCTHO-CMBICIIOBEIMH YCTAHOBKAMH,
MPUCYIIUMH LEIOCTHOH CHCTEME XUMUIECKOT0 00pa30BaHILS;

HaJIM4Me TPaBOCO3HAHUS SKOJIOTMIECKOH KYIBTYPBI M CIIOCOOHOCTH CTaBUTH LENN U CTPOUTH KU3HCHHEIC TIAHEL.

JIMYHOCTHBIE PE3yNBTATHl OCBOCHHS MPEIMETa «XUMISDY JOCTUTAIOTCS B €AMHCTBE YICOHOM M BOCIIUTATEIBHON NESITEIEHOCTH
B COOTBETCTBHH C T'YMAaHHCTHYECKUMH, COIHOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH W HICaJaMH POCCHHCKOTO
TPaXIaHCKOrO OOIIecTBa, NPUHATEIMA B OOIIECTBE HOPMAMH M IpaBWIAMH IIOBEICHHS, CIOCOOCTBYIOUIIMMH IIpOIieccam
CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMIHOCTH O0YJIaFOIITIXCSL.

JImgHOCTHBIE pe3yNbTaTHl OCBOCHHSA MpeaAMeTa «XUMHS» OTPAKAaloT C(HOPMUPOBAHHOCTh OIBITa ITI03HABATENFHONH U
MPaKTHIECKOHN NESITeHOCTH 00YJafOIIIXCS [0 PeaTi3alliy IPHHSTHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHUS

0CO3HaHUS 00YJAONIIMUCS CBOUX KOHCTHTYIIHOHHBIX TIPaB M 0053aHHOCTEH, YBAKEHIS K 3aKOHY U IIPABOIOPSIKY;

MIPEACTABICHHS O COIMABHBIX HOPMAaX M IpaBMIaX MEXIIMYHOCTHBIX OTHOIICHNH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATEIFHOCTH TIPH CO3JAHUHM YUeOHBIX IIPOCKTOB, PEHICHUH YYEeOHBIX U
MTO3HABATEIbHBIX 33124, BBHITOIHCHUH XUMAYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHUMATH U TPHHAMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI IPYTHX MPH aHAJIH3€ PA3IHMIHBIX BHUIOB
yueOHOU AeATETHHOCTH;

2) NaTPUOTHYECKOI0 BOCITUTAHUS

[EHHOCTHOT'O OTHOIICHUS K HCTOPUIECKOMY U HAYIHOMY HACTICIHIO OTEYECTBEHHON XIMHUU;

YBa)KEHHS K TIPOIIECCy TBOPUYECTBA B OOIACTH TEOPUH W MPAKTHYECKOTO MPUMEHEHISI XUMHUH, OCO3HAHHSI TOTO, YTO JOCTHKEHUS
HAyK{ €CTh PE3YNbTAT [UINTEIBHBIX HAOMIOAECHUN, KPOIOTIMBEIX SKCIEPHUMEHTAIBHBIX ITOMCKOB, TOCTOSHHOTO TPyAa YUEHBIX H
MIPAaKTUKOB;

WHTEpeca W IMO3HABaTEIBHBIX MOTHBOB B TONYYCHHH U IOCIEIYIONIEM aHaln3e WHPOPMAIMH O MEPEIOBBIX JOCTHIKEHUIX
COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMUSI

HPaBCTBEHHOI'O CO3HAHUS, STHYCCKOI0 TIOBSICHUS;

CIIOCOOHOCTH OIICHWBATh CHTYalldH, CBS3aHHBIC C XHMHUYECKHMHU SIBICHUSMH, W IPUHAMATh OCO3HAHHBIC pEIICHUS,
OPHEHTHPYSICh Ha MOPATbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH;
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TOTOBHOCTH OLIEHHBATh CBOE MOBEACHWE U MOCTYNKM CBOMX TOBapULICH C MO3MIMHA HPABCTBEHHBIX U NPABOBBIX HOPM H
OCO3HAHUE MOCIEACTBUI 3TUX MTOCTYIKOB;

4) opMHUPOBAHNSA KYJIbTYPbI 310POBbS:

MOHUMAHUS [IEHHOCTeH 370pOBOro M Oe3omacHOro o0pasza >KU3HH, HEOOXOMUMOCTH OTBETCTBEHHOT'O OTHOIICHHS K
CcOOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 310POBBIO;

COOJIFOICHUS TTPAaBIIT OE30IIACHOT0 O0PAIIEHHUS C BEMECTBAMHE B OBITY, TIOBCEJHEBHOW KU3HU U B TPYIIOBOH JIEATEIEHOCTH;

MMOHMMAaHUSl LEHHOCTH NPaBUJ WHAWBUIYAIbHOTO M KOJUIEKTUBHOI'O OE€30MAaCHOr0 MOBEICHUA B CUTYaLUSX, YIPOMXKAIOIIMX
3I0POBBIO U JKU3HH JIFOJIEH;

OCO3HaHMS MOCIEACTBUI 1 HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPeOICHUS aIKOT O, HAPKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEAOBATENbCKOM NeSTENbHOCTH, OOIIECTBEHHO IMOJIE3HOH, TBOpPUYECKOH U
JPYTUX BUJIAX JESITENbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTHUYECKHX 3a/ay COLMAIbHOW HAIpPaBJIEHHOCTH (B paMKaxX CBOETO Kiacca,
LIKOJIBI );

HWHTEpeca K MPAaKTHUYECKOMY H3YYEHHUIO MpodeccCHil pa3iIuvyHOro poja, B TOM YHKCIE HAa OCHOBE MPUMEHEHUS MPEeAMETHBIX
3HAHUH 110 XUMHH;

YBa)KEHUA K TPYY, JIIOIAM TpyJa U pe3ynbTraTaM TPYJ0BOM AEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHIYalbHON TpAaeKTOpUU oOpa3oBaHUs, Oyaymied mpodeccd W peanu3aluu
COOCTBEHHBIX >KH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XHMMHM, MHTEPECOB M INOTpeOHOCTEH
00I11eCTBA;

6) 3K0JI0rMYECKOTr0 BOCITUTAHMS

9KOJIOTUYECKH 1eJIeCO00pa3HOr0 OTHOIIEHHS K MIPUPO/IE, KAK HCTOUHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIle;

IIOHUMAaHU FJ'IO6aJ'[BHOFO XapakTepa 3KOJIOIr'n4€CKUuX HpO6HeM, BJIMAAHUS OKOHOMUYECKUX ITPOLECCCOB HA COCTOSIHUC HpHpO)IHOﬁ
Y COLIMAJIBHOM Cpefibl;

OCO3HaHUsA H€O6XOIII/IMOCTI/I HCIIOJIB30BaHUS HOCTI/I)KGHI/Iﬁ XUMHHN JJIsA peueHussa BOITPOCOB panoHaJIbLHOTO
MIPUPOJIOTIOIB30BAHUS;

AKTUBHOI'O HENpUATUS JEWCTBUM, IPUHOCALIMX BpEA OKpyXarolled MpUPOJHONH cpele, YMEHHUs IPOrHO3UPOBaTh
HeGHaFOHpHHTHBIe 9KOJIOTMYECKUEC MOCICACTBUA MPEANPUHNUMACMBIX HeﬁCTBHﬁ " IIpeaoTBpallaTh Ux;

HaJIM4us Pa3BUTOr0 OSKOJOIMYECKOro MBINUICHUA, 3KOJIOTHYECKOH KYJIbTYpBbI, OIbITa JACATCIbHOCTU SKOJIOTMUYECKON
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WMH B TIO3HABATENbHOM, KOMMYHUKATHBHOW U COLMAJIBHOM IPAKTHKE,
CrOoCOOHOCTH ¥ YMEHHUS AKTUBHO MTPOTUBOCTOSTh UCOIOT K XeMO(hOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Da3BUTHsI HAyKd M OOIIECTBEHHOMN
TPaKTUKH;

MMOHMMaHUs CHelM(PUKY XUMHUHM KaK HAyKH, OCO3HaHHS €€ poiu B (DOpMUPOBAHUM DPAIMOHATIBHOTO HAYYHOTO MBIIUICHUS,
CO3/IaHWU TEJOCTHOTO MPEACTABICHHSI 00 OKpPYXKaIolIeM MHPE KaK O €JMHCTBE MPHUPOJBI U YEIIOBEKA, B MO3HAHHH MPHPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOJIeM COXpaHEeHHsI TPUPOAHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCOOON 3HAYMMOCTH XWUMHH JUIS COBPEMEHHOW IMBIJIM3AIUMK: B € T'yMaHHUCTHUYECKOH HAINPaBIECHHOCTH U
BOKHOW pOJM B CO3JaHWHM HOBOW 0a3bl MaTepUajbHOM KYJIBTYpBI, PEHICHHH TJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YeII0BEYECTBA — CBHIPHEBOM, PHEPrETUYCCKOM, MUIIEBOH M IKOJIOTMUYECKON O€30IMacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00CCTICUeHUH
YCIIOBHUH YCIIENITHOTO TPY/a U SKOJOTHYEeCKH KOM(OPTHOM KU3HU KaKJOro WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TOHWMAHHS CYIIHOCTH METOJIOB TO3HAHWS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CrocOOHOCTH HCIIONIb30BaTh MONTydaeMble 3HAHMS JUI aHallu3a ¥ OOBSICHEHUS SBJICHUN OKPY)KAIOIIETO MUPa W TIPOUCXOJAIINX B
HEM H3MCHCEHW, YMEHHUS IeJiaTh OOOCHOBAHHBIE 3aKIIOYCHHSI Ha OCHOBE HAyYHBIX ()aKTOB M MMCIOIIUXCS IAHHBIX C IIEJbI0
TIOJIy9€HUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO HCIIONb30BaTh XWMHYECKHE 3HAHUS IS pEIICHHs MpoOJeM B pealbHBIX JKU3HEHHBIX
CUTyaIusX;

WHTEpeca K MMO3HAHUIO U UCCIIEIOBATEIbCKON NI TENIbHOCTH;

TOTOBHOCTH Y CITOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPA30BAHMIO, K AKTUBHOMY ITOJIYYCHUIO HOBBIX 3HAHUH 11O
XHUMHH B COOTBETCTBHHY C YKH3HCHHBIMH IIOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSAM TPyJia B pa3IHYHbIX cepax MpopeccuOHATLHON NI TETbHOCTH.

METANPEJIMETHBIE PE3YJIbTATDBI

MerTanpenMeTHbIE PE3yJIbTaThl OCBOCHHS YYEOHOTro MpenMeTa «XUMHUS» Ha YPOBHE CpPEAHEro o0mero oodpa3oBaHHS
BKJTFOYAIOT:

3HaYUMBbIC I (HOPMHUPOBAHMSI MHPOBO33PCHHS OOYYAFOIIUXCS MEXKIUCIUILUTHHAPHBIC (MEXIIPEIMETHBIC) OOIICHAaYyYHBIC
MOHSATHS, OTPAXKAMOIINUE IIEJIOCTHOCTh HAyYyHOW KApTHHBI MHpa W CHENU(UKY METONOB ITO3HAHMS, HCIONb3YeMbIX B
€CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPrus, sSBICHHE, MPOIECC, CHUCTEMa, HAYYHBIA (PaKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSI, UCCIICAOBAaHNE, HAOIOICHHE, H3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

VHUBepcallbHble  ydeOHbIe JeHCTBHsS  (TIO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC, PETYSTHBHBIC), 00ECICYHBAIOIINE
(dhopmupoBanue HYHKIIMOHATLHOW TPAMOTHOCTH U COITHAIbHOM KOMITETECHITMH 00yJaroIInXcs;

CIOCOOHOCTh ~ OOYYAIOIIMXCS ~ WCIOJb30BaTh  OCBOCHHBIC  MEXIWCIUIUIMHAPHBIC, MHPOBO33PEHYECKUE 3HAHUSA W
YHUBEpCaJIbHbIC yueOHbIC JEHCTBUS B TIO3HABATEILHOM 1 COIMAILHON MPAKTUKE.



MeranpenMeTHBIC PE3YIBTATHI OTPAXKAIOT OBJIAJICHUEC YHHBEPCAIEHBIMU YICOHBIMU MTO3HABATEIBHBIMU, KOMMYHHKATHBHBIMA
U PETYISTUBHBIMU JICHCTBHSIMHU.

OBJageHne YHABEPCATbHBIME Y4eOHBIMH MO3HABATEILHBIMH JICHCTBUSIME:

1) 6a3oBbIe TOTHUECKHUE IEHCTBUS:

CaMOCTOSATENLHO (POPMYIHPOBATH U AKTYAIU3UPOBATH MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

OIPEICNATH IEMU ACATSIBHOCTH, 3a/1aBasi MapaMeTpPhl U KPUTEPUH UX JIOCTHXKEHHS, COOTHOCUTH PE3YJIbTAThI ACATEINLHOCTH C
MTOCTABIICHHBIMU IICTISIMU;

WCIOJIb30BATh TIPH OCBOCHHUU 3HAHUHN MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH XapaKTEPHBIC MPH3HAKH TMOHATHH U
YCTaHABIIMBAThH MX B3aUMOCBS3b, UCIIOIB30BATH COOTBETCTBYIOIIUE MTOHATHS [Tl OOBSICHEHHSI OTACIBbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMSI U KPUTECPUH JUTS KIACCH(UKAIIUK BEIIECTB U XUMUICCKUX PEaKIIHA;

YCTaHABIUBAThH MPHUYMHHO-CIICACTBEHHBIC CBSI3H MEKIY U3y4aeMbIMU SIBICHHUSMU;

CTPOUTH JIOTHYECKHE PACCY)KICHUS (MHAYKTUBHBIC, JICAYKTHUBHBIC, 110 aHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH |
MPOTUBOPEUHS B PACCMATPUBACMBIX SBICHUSAX, (POPMYIMPOBATH BBHIBOMBI U 3AKITFOYCHUS;

MPUMEHATh B TIPOIECCE IO3HAHHS, HCIONb3yeMble B XUMHH CHMBOJMYECKHE (3HAKOBBIC) MOIENH, MPeoOpa3OBHIBATH
MOJICTIbHBIC MTPEACTABICHUS — XUMUYICCKUH 3HAK (CHMBOJ) JIEMEHTA, XUMHUECcKas (opMylia, ypaBHCHUE XUMHYECKOH Peakiuy —
npu peHICHUU y‘le6HI)IX MO3HABATCJIbHBIX W MPAKTUYCCKUX 3adad, NPUMCHATHL HA3BAaHHLIC MOJCIIbHBIC MPCACTABIICHUSA JIsA
BBISIBJICHUS XapaKTCPHBIX MPU3HAKOB U3YYaCMbIX BCUICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a30BbIEe HCCJIEI0BATEILCKHE IEHCTBHS:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOI'O MIO3HAHUS BEIICCTB M XUMHUCSCKHUX PEAKITUH;

(GbOpMyTUpPOBATh LENH W 3aJaud KMCCIICAOBAHUS, HCIOIb30BaTh IOCTABJICHHBIE M CAMOCTOSATENHHO CGHOPMYIHPOBAHHBIC
BOIIPOCbI B Ka4YC€CTBC HWHCTPYMCHTA IMO3HAHWA W OCHOBBLI [JId q)OpMI/IpOBaHI/IH TUIIOTC3bl TIO0 MPOBEPKE IMPAaBUIIBHOCTU
BBICKA3bIBACMBIX Cy)KHeHHﬁ;

BJIaACTb HAaBbIKaAMH CaAMOCTOATCIIBHOI'O INNIAHWUPOBAHUA W TIPOBECACHHUA YUYCHUYCCKUX OKCIICPUMEHTOB, COBCPHICHCTBOBATH
yMeHHUsT HaOJI0JaTh 3a XOAOM IPOIECcCa, CAMOCTOSATENBHO MPOrHO3MPOBATH €ro Pe3yibTar, (HOpMyIHpOBaTh OOOOIICHUS U
BBIBOIbI OTHOCHTENILHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHISI, COCTABIATH 0OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

MPUOOPETATh OIBIT YYCHUYECKOW MCCIIEAOBATENBCKON M IIPOSKTHON JESTENbHOCTH, MPOSIBIATE CIIOCOOHOCTH 1 TOTOBHOCTD K
CaMOCTOATCIIbHOMY IMOMCKY METOJ0B PCIICHUA MPAKTHUYCCKUX 3a1av, IPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHUA.

3) padora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HMH(OpPMAINK (HAYYIHO-IIOMYJSIpHAS JUTEpaTypa XUMHUYECKOIO COJCp)KaHU,
CIpaBoOYHbIe IMOCOOMs, pecypchl WHTepHETa), aHAIM3UPOBaTh WH(DOPMAIMIO Pa3IUYHBIX BUJOB W (OPM IPEICTABJICHUS,
KPUTHUYECKH OLIEHUBATH €€ JOCTOBEPHOCTH M HEPOTHBOPEUYNBOCTE;

(hopMynMpoBaTh 3ampockl M MPHUMEHATh Pa3IMYHbIE METOZBI NMPH TOUCKe W oTOope WHbOpMaIu, HEOOXOAMMOU JJIs
BBINTOJTHEHUS YIECOHBIX 3a/1a4 OMPeIeIEHHOrO THIIA;

MpUOOPETATH OMBIT HCIONB30BAHUS HH(OPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJIIOTHH U Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAaIbHYIO (popMy TpescTaBieHHss HHPOpMauu (CXeMbl, rpaduKh, THATPaMMBbI, TaOJIUIbI,
PUCYHKH U JIpyTHE);

WCIIOJIF30BATh HAYYHBIA S3BIK B KAUECTBE CPEICTBA MPH paboTe ¢ XMMHUYECKOH WH(pOpMAIEeH: TPUMEHSITh MEXKIIPEAMETHEIC
(pu3nveckre u MaTeMaTHIeCKHUe) 3HAKH U CUMBOJIBI, POPMYJIBI, a00peBHATYPBI, HOMEHKIIATYDY;

HCIIOJIB30BATH U MIPEe0OPa30BLIBATE 3HAKOBO-CHMBOJIMIECKIE CPEICTBA HATIISIHOCTH.

OBJaieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JAeiiCTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOi TEMBI B XO/I€ AUAJIOTa W/WIN AUCKYCCHH, BBICKA3BIBATh UAEH, (popMyInpoBaTh
CBOM TIPEUTOKEHHSI OTHOCHTEIIFHO BHITTOTHEHUS IPEIIOKEHHOH 3a/1a49H;

BBICTYIIATh C MPE3CHTAIlMEeH Pe3yIbTaTOB ITO3HABATEIFHON NESITEIFHOCTH, ITOMyIEHHBIX CAMOCTOSITEIIFHO UM COBMECTHO CO
CBEPCTHUKAMH TIPH BHITOTHEHUH XHUMUYECKOTO SKCIEPHMEHTA, MIPAaKTUIECKOH paboTHI M0 MCCICIOBAHUIO CBOMCTB M3ydaeMBIX
BEIIECTB, PeaH3alry YIeOHOTO TPOEKTa W (POPMYIHPOBATH BBHIBOABI IO Pe3yiIbTaTaM IPOBEAEHHBIX HCCIEHOBAHUN ITyTEM
COTJIACOBAHMS TIO3UIHIA B X0ZIe OOCYKICHUS H 00MEHA MHCHHSIMH.

OBJaieHHe YHUBEPCATbHBIMH PeryJISTHBHBIMU JeHCTBUSMUA:

CaMOCTOSITENIFHO IUIAHMPOBATh M OCYIIECTBISTH CBOIO ITO3HABATENBHYIO HEATEIHHOCTH, ONpEAessisi €€ Held W 3alaud,
KOHTPOJIMPOBATE U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MPeIaraeMblil arOPUTM ISHCTBUI IPH BHITIONHEHUN YISOHBIX U
HCCIICZIOBATENIbCKUX 3a/iay, BHIOMpaTh HambOosee 3(PPEKTHUBHBIN CIIOCOO WX pEIIeHUs C YYETOM TOJIYyYCHHS HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUICCKUAX PEAKITUIX;

OCYIIECTBIITH CAMOKOHTPOIb CBOCH JEATEIHLHOCTH Ha OCHOBE CaMOaHAaI3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKkas XUMHEsD) OTPaKaroT:

c(OPMHUPOBAHHOCT MPEACTABICHUNA O XUMHUYCCKOW COCTABJISIOIICH €CTECTBEHHO-HAYYHOUW KAapTUHBI MHpA, POJIM XUMHH B
MMO3HAHWM SIBJICHUN TPHUPOJBI, B (HDOPMHUPOBAHMHM MBINUICHUS W KYJIbTYpPbl JIUYHOCTH, €€ (PYHKIHMOHAIBHOHW TIPaMOTHOCTH,
HEOOXOMUMOW JUIS PEIICHHUS MPAaKTHYSCKHX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U
MPUPOIHOH CPENE;

BIIaJICHUE CHCTEMON XMMHUYECKHX 3HAHWMA, KOTOpas BKJIFOYAET: OCHOBOITOJIATAIONINE TIOHSTHS (XUMUYECKHI JJIEMEHT, aToM,
3JIEKTPOHHAs 000JIOYKA aToMa, MOJIEKYJia, BAJEHTHOCTbD, AJIEKTPOOTPHUIIATEIBHOCTD, XMMUYECKAs CBsI3b, CTPYKTYpHas GopMyia
(pa3BépHyTas M COKpaliéHHas), MOJib, MOJISIpHAs Macca, MOJIAPHBIH O00BEM, YIJIepOIHBIA CKeneT, (yHKIHOHANbHAS TPYIIa,
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pamuKal, U30MEpHs, U30MEPbI, TOMOJIIOTHYECKHN psiji, TOMOJIOTHY, YIJIEBOIOPOIBI, KHCIOPOA U a30TCOMCPIKAIINE COCAMHCHUS,
MOHOMEp, TOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOICKYJISIPHBIC COCIUHCHUS), TCOPHH M 3aKOHBI (TEOpUS CTPOCHHS
opranudeckux BemiectB A. M. ByTiepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIIMICCKUH SI3bIK XUMUU;
MHUPOBO33PCHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHWS MPUYMHHOCTH M CHUCTEMHOCTH XUMHYCCKHX SIBICHUH,
(axToNOrMUeCKre CBEIECHUS O CBOMCTBAX, COCTaBe, NMOJIYYEHWH M 0E30MaCHOM HCIIOIb30BAHUM BAXKHEHIINX OpraHMYECKUX
BEIIECTB B OBITY U MPAKTHYCCKOU AEATCIHHOCTH YEIIOBEKA;

C(OPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHBIC MPU3HAKU IOHSTHM, YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIUE MTOHATHS TIPH OIMCAHUU COCTaBa, CTPOSHHS U MPEBPAIICHUI OPraHNYeCKUX COSIUHEHHUI;

C(OPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XMMUYECKYIO CHMBOJUKY JJIsI COCTABJICHHS MOJCKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOW) (POPMYJT OPraHUYECKHX BEHICCTB M YPABHEHUM XMMHYECKHX DPEAKIIMi, M3TOTABIHBATH MOJIEITU
MOJIEKYJT OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALUH UX XMMHYECKOT0 U IIPOCTPAHCTBEHHOTO CTPOCHUS;

C(OPMUPOBAHHOCTh yYMCHHI YCTAHABIMBATH MPHHAIJICKHOCTh HM3YYCHHBIX OPraHHMYSCKHX BEHICCTB MO WX COCTaBy U
CTPOGHHUIO K ONpEAeIEHHOMY KJlacCy/TpylIie COeAMHEHHH (yrieBOJOPOIbI, KUCIOPOJ M a30TCOJepKallfe COCAWHEHUS,
BBICOKOMOJICKYJISIPHBIC COSIUHCHNS), aBaTh UM Ha3BaHHs Mo cucTeMaTmyeckoir Homenknatype (IUPAC), a takxke npuBOAUTH
TPUBHAJIbHBIE Ha3BaHHS OTAENBHBIX OPraHWMYECKHX BEIECTB (ITHIIEH, ITPOIUIICH, alleTHIIeH, STHIICHTIIMKOJIb, TIINIEPHH, (heHol,
(dopManberu, aneTajabIerul, MypaBbiHAs KUCIIOTa, YKCYyCHas KHCIIOTa, OJISMHOBAs KUCJIOTa, CTeapHHOBas KUCIIOTa, TJIFOK03a,
(dhpykTO3a, KpaxMal, IeJUTI03a, TIHIIKH);

Cc(OPMUPOBAHHOCTH YMEHMS OMPEACTISTH BUABI XUMUYECKOH CBA3M B OPTaHUYECKUX COCTUHEHUSAX (OIUHAPHbIE U KPaTHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHSTH MOJOKEHUS TEOPHM CTPOCHHS OpraHmdeckux BemectB A. M. Byrieposa mis
00BsICHEHHS 3aBUCHMOCTH CBOWCTB BELIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHs MacChl BEIECTB;

C(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3NYCCKUE M XUMHUYCCKHE CBOWCTBA THUIMYHBIX
MpEJCTaBUTENEH pa3NUYHBIX KJIaCCOB OpPraHMYeCKWX BellecTB (MeTaH, JTaH, JTWIIEH, MPOIWJICH, aleTHieH, OyTaaueH-1,3,
MeThIOyTaaueH- 1,3, OeH30i1, METaHOJ, 3TaHOJ, ITUICHIJIMKOb, [IIUIEPUH, (EHOJ, alleTalablIeru], MypaBbHHAs U YKCyCHas
KUCIIOTBI, TJIIOKO3a, Kpaxmaj, LEeJUTI0JI03a, aMHHOYKCYCHas KMCJIOTa), MJUTIOCTPUPOBATH TEHETHYECKYIO CBSI3b MEKAY HHMH
YPaBHEHUSIMH COOTBETCTBYIOIINX XUMUUICCKUX PEAKIMH C HCIIOIB30BAHNEM CTPYKTYPHBIX (hOPMYI;

C(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHMKH YTJIEBOAOPOTHOIO CBHIPhS (HE(PTh, MPHPOIHBIA Ta3, yTOIb),
CHOCOOBI UX MepepaboTKU U MPAKTUIECKOE TPUMEHEHUE MTPOTYKTOB IEPEepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUW MTPOBOUTH BHIYMCICHHS 10 XUMUYECKAM ypaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBA HCXOAHOT O
BCHICCTBA WJIM MPOAYKTa pCaKIMU IO M3BECTHBIM MacCCeE, OG’BéMy, KOJIMYECTBY OAHOI'0O M3 MCXOAHBIX BEHICCTB HJIK ITPOJYKTOB
PeaKIIum);

c(OpPMUPOBAHHOCTH YMEHHH BIaJCTh CHCTEMOI 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOIO IIO3HAHUS, HCIIONB3YEMBIX B XHMUHU
P W3YyYCHUU BEIIECTB W XMMUYECKUX SBJICHUH (HaOIIOIeHUE, M3MEpEeHHE, SKCIEPUMEHT, MOAEIHMPOBAHKE), HUCI OJIB30BAThH
CHCTEMHBIC XUMHYECKHUE 3HAHUS VTSI IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHAX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOJATH MPaBUiIa MOJL30BAHMS XMMHUYECKON TMOCYI0H U J1a00OpaTOPHBIM 000PYJOBaHUEM, a
TaKKe MpaBwiIa OOpAIeHHs C BEHICCTBAMH B COOTBETCTBHH C MHCTPYKLIUSMH IO BBHIOJHEHUIO JIAOOPATOPHBIX XMMHYECKHX
OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUU IUTAHUPOBATH M BBHITOMHITH XUMUYECKUI SKCIEPUMEHT (TIPEBPALICHUS OPraHUIECKUX BEIIECTB
IIpU HarPEeBaHUM, IONyICHUE ATHICHA U M3YUYEHHE €T0 CBOWCTB, KAUECTBCHHBIC PEaKIINU OPraHUYECKUX BEIIECTB, ICHATYPAILIHS
OETIKOB TIPY HArpeBaHWH, IIBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH OE30IMMACHOCTH TIPU OOpPAICHHH C
BEIIECTBAMU M J1A0OPAaTOPHBEIM OOOPYIOBAHHEM, HMPEACTABIATH PE3YNBTATHl XMMUYECKOrO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX peakuuii 1 (YOPMyIHPOBATEH BEIBOJBI HA OCHOBE ATHX PE3YIIBTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPHUTUIECKH aHATH3HPOBATh XUMHUECKYIO HH(POPMAIIHIO, TTOIYIaeMyI0 U3 pa3HBIX MCTOYHHUKOB
(cpencTBa MaccoBoit nHpoOpManuu, UHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIFONIATh IPaBHJIa 3KOJIOTHYECKH IIeJIeCO00pa3HOro IMOBEACHUS B OBITY W TPYIOBOH
JEATENFHOCTH B IEJISIX COXPAHEHUST CBOETO 3MOPOBBSI M OKPYKAIOMIEH MPUPOAHON Cpelbl, OCO3HABATH OMACHOCTH BO3ACHCTBHSA
Ha JKUBBIC OPraHW3MEI ONPENeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas CMBICT mokazaTens [1/IK, moscHATe Ha mpuMmepax
CHOCOOBI YMEHBIIIEHS U TIPEJOTBPAIECHHS MX BPEIHOTO BO3ICHCTBHS HA OPraHN3M UeJIOBEKa;

IUTsL 00Y4aIOMKXCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3[OPOBBSI: YMECHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX NOCTYITHBIX
MeTOIaX TMO3HAH BEIIECTB M XUMUYIESCKUX SBIICHUIL;

IUTSL CIIETIBIX U CNTAOOBHIAIINX O0YJAIOIINXCS: YMEHHE UCIIONB30BaTh pellbe(pHO-TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiinsa
TUTSL 3AITHCH XUMHAYIEeCKUX (POpMYII.

11 KJIACC

[IpenmeTHBIE pe3ymbTaThI OCBOCHUS Kypca «O0Imas 1 HeopraHuIecKasi XUMHUD) OTPaXKaroT:

Cc(OPMUPOBAHHOCTH TPEACTABICHUI: O XUMUIECKOH COCTABISIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MUpPA, POJIH XUMHU B
MO3HAHUH SIBICHUH TpPUPOIBI, B (OPMHUPOBAHUHM MBIIDICHUS W KYIBTYpHl JTHYHOCTH, €€ (YHKIHOHAIEHOW TPaMOTHOCTH,
HEOOXOAMMON U PEHICHUS IMPaKTUYECKUX 3aJad W OKOIOTHYSCKH OOOCHOBAHHOTO OTHOIIEHHWS K CBOEMY 3JI0POBBIO U
MPUPOIHOH CPENE;

BJIAJICHAE CHCTEMOU XMMHYECKHX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIONATAIOIINE MOHATHS (XUMHYECKHN 3JIEMEHT, aTOM,
u30Tom, S-, P-, - ONEeKTpOHHBbIE OpPOUTANM arOMOB, HOH, MOIICKYJa, MOJb, MOISPHBI O00BEM, BaJEHTHOCTS,
AIIEKTPOOTPHIIATEIFHOCTh, CTEIICHh OKHCICHHUS, XMMHYECKas CBs3b (KOBAaJICHTHAs, HOHHAs, METAJUTUYECKas, BOJOPOIHAS),
KpHCTAJUIMYECKasi PEIIETKAa, TUIBl XUMHUYCCKHX pPEaKIHH, pPacTBOP, AJIEKTPOIUTHI, HEIIIEKTPOIHUTHI, AIICKTPOIHTUICCKAS
JIMCCOIMAINUs, OKUCIUTETh, BOCCTAHOBHUTEIb, CKOPOCTh XMMHYECKOH DPEaKIUH, XHMHUYECKOS PAaBHOBECHE); TCOPHUH H 3aKOHBI
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(Teopus NIEKTPONUTUYECKON AuccolManuy, nepuonuueckuil 3akon JI. M. MenneneeBa, 3aKOH COXPaHEHMsI MacChl BEILECTB,
3aKOH COXPAHECHUS U IPEBpAILEHHs] SHEPrUU IPU XUMHUYECKHX PEaKIUIX), 3aKOHOMEPHOCTH, CUMBOIMUYECKUN S3bIK XUMMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIekKAllie B OCHOBE ITOHMMAHMsS IPUYMHHOCTH M CUCTEMHOCTH XUMHUECKHMX SIBICHUH,
(baxToONOrMUECKNe CBEIECHHS O CBOMCTBAX, COCTaBe, MOJIYYCHUH M 0E301acHOM HCIIONB30BAHUM BaXKHEHIINX HEOpr aHMYECKUX
BEILIECTB B OBITY M NPAKTUYECKOW JeSTEIbHOCTH YeI0BeKa;

C(OPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHBIC MPU3HAKU IOHSTHM, YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIUE MOHATHS IIPH ONKCAaHUU HEOPTaHUUYECKUX BEIIECTB U UX NPEBPaLCHUI;

copMHPOBaHHOCTH YMEHHH HCIIOIB30BATh XMMHYECKYIO CHMBOJHKY JUISI COCTaBJICHHs (OpMyJ BEIIECTB M ypaBHEHHH
XMMHYECKUX peakiui, cucreMarudeckyto HoMmeHknatypy (IUPAC) u TpuBHasbHBIE Ha3BaHUS OT/AECNIBHBIX HEOPraHHMYECKUX
BEIECTB (YrapHbIi ra3, yIiIeKHUCHbIi ra3, aMMuak, raéHasi U3BeCTh, HeralmeéHast H3BeCThb, IUThEBAs COJa, MUPUT U IPYyTHE);

C(OPMUPOBAHHOCTh YMEHHUIl ONpENeNaTh BAJICHTHOCTh M CTENECHb OKHUCIEHHUS XUMUYECKUX B3JIEMEHTOB B COCIUHEHHSIX
Pa3IUYHOIO COCTaBa, BUJ XUMUYECKOM CBSI3M (KOBaJIEGHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAS) B COCIUHEHHSX, TUII
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOI'O BEIeCcTBA (aTOMHAasi, MOJEKYJspHas, MOHHAs, METAJUINYecKas), XapaKkTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUIA;

C(OPMUPOBAHHOCTh YMEHHM yCTaHABIMBAThH NMPUHAIECKHOCTh HEOPraHMUECKUX BEIIECTB [0 UX COCTABY K ONpEACIEHHOMY
KJIacCy/Tpymmne coeluHeHuil (MpocThie BEIIeCTBA — METAIBI M HEMETalUlbl, OKCH[BI, OCHOBAHMS, KHUCIOTHI, aM(pOTepHBIC
TUAPOKCHUJIBI, COJTH );

c(OPMHUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICI Tepuoaudeckoro 3akoHa [I. M. MeHneneeBa W JeMOHCTPHUPOBATH €rO
CHCTEMATU3UPYIOLIYIO, 00BSICHUTEIBHYIO U IPOTHOCTHUECKYIO (DYHKITUH;

C(OPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh SJICKTPOHHOE CTPOCHHE AaTOMOB XHMMYECKHUX 3JEMEHTOB 1—4 meprnonos
IMeproauyeckoil cucTeMbl XUMHYECKHX 3ieMeHTOB JI. V1. MeHneneeBa, UCIONb3ys TIOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTATIIY,
«QHEPreTUYECKUE YPOBHU», OOBSACHITH 3aKOHOMEPHOCTH M3MEHEHHS CBOICTB XMMHYECKHMX 3JIEMEHTOB M HX COCIUHEHUI IO
nepuonam u rpynnam Ilepuonudeckoil cucteMsl xumuueckux ieMeHToB Jl. M. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA HEOPTaHMYECKHUX BEIIECTB
Pa3IUYHBIX KIJIACCOB, MTOATBEPXKIATh CYIIECTBOBAHHE TEHETHUYECKON CBSI3M MEKAY HEOPraHMUECKHMH BEIIECTBAMH C IOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

C(OPMUPOBAHHOCTh YMEHHS KIACCH(DHUIMPOBATh XMMHUYCCKHE PEAKIHU IO PAa3IMYHBIM TNPH3HAKAM (YHCIy U COCTaBY
pearupylomyx BELIECTB, TEINIOBOMY (P (EKTy peaknny, U3MEHEHUIO CTENCHEH OKMCIICHHS AJIEMEHTOB, 0OPaTHMOCTH PEaKIIHH,
YYaCTHIO KaTalln3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBIATh YpPaBHEHHS PEaKLUWi pa3NWYHBIX THIIOB, IOJHBIE M COKpAIIEHHBIC ypaBHEHHS
peakuii HOHHOTO OOMEHa, YIUTBIBAsI YCIIOBHUS, IPH KOTOPBIX ATH PEAKIIMU HIYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOANUTH PEAaKIWH, MOATBEPXKIAIOIINE KAUYECTBEHHBIH COCTAaB PA3IMYHBIX HEOPraHUYIECKHX
BEIIIECTB, PACIIO3HABATH OMBITHBIM IIyTEM HOHBI, IPUCYTCTBYIONINE B BOTHBIX PACTBOPaX HEOPraHUIECKHIX BEIECTB;

c(OpPMUPOBAHHOCTH YMEHHH PACKPHIBATH CYITHOCTH OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKINI IIOCPECTBOM COCTABICHHS
AIIEKTPOHHOTO OanaHca ITUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIHH OT PaslUYHBIX (PaKTOPOB; XapakTep
CMEIICHUSI XUMHYECKOT0 PABHOBECHS B 3aBUCHMOCTH OT BHEUTHETO Bo3aeicTBus (npunimi Jle Illatense);

cOpPMUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XUMHUYECKHE IPOIECCHI, JIEKAIINE B OCHOBE MPOMBINUICHHOTO ITONyYCHUS
CepHOI KHCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MpPEACTaBICHUN 00 OOIMX HAYYHBIX MPUHIMIAX W IKOJOTHUECKUX
mpoOiieMax XUMHUECKOTO IPOU3BOICTBA;

c(OpPMUPOBAaHHOCTH YMEHHH HPOBOIUTH BEIYHMCICHHUS C HCIIOIH30BAHIEM IOHATHS «MAacCcOBasi OIS BEIIECTBA B PacTBOPEY,
00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEaKIHAX, MACCHl BEUIecTBA WIH 00BEMa Tra30B IO W3BECTHOMY KOJHYECTBY
BEIIECTBA, MacCe MM O0BEMY OTHOTO M3 YYACTBYIOIINX B PEAKIIMH BEIIECTB, TEIIOBOTO (P (deKTa peakny Ha OCHOBE 3aKOHOB
COXpaHEHUS MACCHI BEIIECTB, IPEBPAICHISI K COXPAHEHHUS SHEPIUH;

c(OPMHUPOBAHHOCTh YMEHUU COOJIOATh MPAaBHJIa MOJIb30BAaHUS XUMHUECKON OCYIO0N U JIAOOpPaTOPHBIM 00OpYIOBaHHEM, a
TaKKe MpaBWiIa OOPALICHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMHE IO BBHITOTHEHHIO JIAOOPaTOPHBIX XUMHUECKHX
OITBITOB;

c(OpMUPOBAHHOCTh YMEHHU IUIAHUPOBATH W BBIIONHATh XUMHUUYCCKUH SKCIIEPUMEHT (pa3lIoKeHHe IEPOKCHIA BOIOpOoIa B
MPUCYTCTBUU KaTallM3aTopa, ONpEACIeHHE CpPelbl PacTBOPOB BEHIECTB C IOMOINBI0 YHHBEPCAIFHOIO WHAWKATOPA, BIHSTHUE
pa3MUIHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON pPEaKIMH, PeaKIUd WOHHOrO OOMEHAa, KaueCTBEHHBIC PEakIWu Ha Cylb(art-,
KapOOHAT- W XJIOPUA-aHWOHBI, HAa KAaTHOH AaMMOHHS, PEIICHHE OHKCIICPUMEHTANBHBIX 3amad 1o TeMaMm «MeTamiby |
«Hemeramib») B COOTBETCTBHH C TPAaBHJIAMH TEXHUKHA OE30IIACHOCTH IpU OOpamICHWH C BEHOICCTBAMH H J1a0OpaTOPHBIM
000pyIOBaHHUEM, TPEACTABISATh PE3yAbTATHl XUMHUYECKOTO HSKCIIEPHMEHTa B (popMe 3amucH ypaBHEHHH COOTBETCTBYIOIINX
peaknuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE ATHUX PE3YIIETATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPHUTUYIECKH aHATM3HPOBATH XUMHUECKYIO HHPOPMAIIHIO, TOTYIaeMYI0 U3 pa3HBIX MCTOYHHUKOB
(cpencTBa MaccoBOH KOMMYHUKAIMH, IHTEpHET U APYTUX);

copMHPOBaHHOCTH yMEHHUI COONIOAATh TPaBWJIA OIKOJOTMYECKH IEJIeCOOOpPa3HOro TOBEACHUS B OBITY WM TPYyJOBOH
JEATENbHOCTU B LIESIX COXPAHEHUsI CBOETO 340POBbsl U OKPYKAIOIIEH NPUPOAHON Cpelibl, OCO3HABATh OMACHOCTh BO3AECHCTBUS
Ha JKUBBIE OpPraHU3Mbl OINpENEeIEHHBIX BeEUIeCTB, MOHMMAas cMmbica mnokaszarens [IJIK, moscHAT, Ha mnpumepax CcrocoObl
YMEHBLIEHHS U IPEAOTBPALLCHHUS UX BPEIHOTO BO3/ICHCTBHUS Ha OPraHK3M YeJIOBEKa.
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TEMATHYECKOE IIVTAHUPOBAHUE

Pabouas nmporpamma no yyeOHOMY npeaMeTy «XuMHsD» paspadoTana c¢ yuérom palodeil mporpaMMsbl BOCIIUTAHMS,
YTO OTPAKEHO B JUYHOCTHBIX IJIAHUPYEMBIX pe3yJbTaTax H o0ecreynBaeT peaTu3aliii0 WHBAPHAHTHBIX MOayJei
(MM) nporpaMmbl «YpPOo4HAsi AeATEIbHOCTbY, «BHeIIKOJbHBIE MepONPUATHN»,«OCHOBHBIE IIKOJIbHBIC JeJa» W
«ConmnajibHOE MAPTHEPCTBOY.

10 KJIACC
Ne | HaumenoBanue paszenos u tem | KomuuecTBo qacos OnexkrpoHHbIE (IIUPPOBEIC)
/T | IPOrpaMMBI Bcero | KP IIP | oOpa3oBaTenbHBIC [Iporpamma BociuTaHus
pecypcesl
Pa3zjnen 1.TeopeTuyeckne 0CHOBbI OPraHUYecKOi XUMUM MM «Ypounast
IT KOU . NEeATECJIBbHOCTD)».
penMer OpraHuvecKol XUMHUH Br6morexa LIOK g
1.1 | Teopus cTpoeHUsT OPTaHUYECKUX 3 httos://m.ed 17§41837 CTaHOBJICHNE .
coequaeHnit A. M. bytieposa tps://m.eds00.ru AOBEPUTEIILHBIX OTHOLICHUH
MEX]ly YUUTEIEM U ero
Hroro no pasueny 3 YUCHUKAMH,
Pazzen 2.Y11eB010poabl CIIOCOOCTBYIONIIHX
IIO3UTUBHOMY BOCIIPUATHUIO
21 [IpenenbHbIE YTIIEBOIOPOIB — 2 bubmuoreka [{OK E—— Zpe6OBI;Hm71 "
AJIKaHBbI https://m.edsoo.ru/7f41837 npock6 yamTens,
29 HenpenenbHble yriieBoaOpOABL: 6 1 bu6mmorexa [IOK HPHBIICYCHNIO X BHUMAHUS K
' AJIKEHEI, aJIKaJHeHb], aJIKHHbI https://m.eds00.ru/7f41837 | obcyxnaemoii Ha ypoke
nHpopmanuu
2.3 | Apomaruveckre yrieBoaopoIbl 2 bubmmorexa LIOK (bopmupoBaHue
mpS//medsoorU/7f41837 OTBETCTBCHHOI'O OTHOILICHUS K
IIpupoaHbIC HCTOYHUKH €HHIO, TOTOBHOC
2.4 yrI?Ieioiopo,uoB U UX 3 bubimorexa LIOK ZEOSE6H0FCTTH ](a)qu?:ol;mxca K
Hepepaborka https://m.edsoo.ru/7f41837 CAMODA3BHTHIO 1
- 13 €aM000pa30BaHHUIO HA OCHOBE
TOTO TI0 pa3zieny

MOTHUBAIMH K 00y4CHHIO U

Paznen 3.Kncnop0aconepmamne OpPraHmv4eCKue COCAMHCHUS

IIO3HAHHIO

bubmmoreka 1HOK (bopmposarme .
3.1 | Couptel. Denon 3 https://m.eds00.ru/7f41837 | KOMMYHHKATHEHOIi
KOMIICTCHTHOCTH B O6H_ICHI/II/I
39 Anpnerunsr. KapboHOBEIE 7 1 bru6mmoreka LJOK ¥ COTPYIHUYECTBE CO
' KHUCIOTHI. CIIOXKHBIE d(DUPBI https://m.eds00.ru/7f41837 | cBepcraukamu
23 |y 3 . BuGnorexa [IOK (bopMHpOBaHHS: OCHOB
. TJICBOJABI httpS//m edSOO. rU/7f41837 OKOJIOT'HYCCKON KXHbTypr
COOTBETCTBYIOIIEH
Wroro o pasneny 13 COBPEMEHHOMY YPOBHIO
OKOJIOT'HYECKOIro MBIIIJICHUS
Paznen 4.A30Tcoaep:kanine opranuveckre coeTuHeHus IpeaMera.
41 AMUHBI. AMUHOKHCIIOTEI. 3 Bubnuoreka IJOK
"~ | Benku https://m.edsoo.ru/7f41837
Uroro mo pazneny 3
Pazpnen 5.BbicokoMosIeKy/IsIPHbIE COCANHEHUS
51 [Tnactmaccel. Kayuyku. 2 1 Bubmuoreka LIOK
" | Bonokna https://m.edso0.ru/7f41837
Wroro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB 34 3 9
110 ITPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KUIACC

Ne | HammeHoBaHMe pa3feioB U TEM KomuecTBo gacoB OnexkrpoHHbIE (LTUPPOBEIC)
/T | IporpaMmbl Bcero KP [P obpazoBarenbHbie pecypes] [IporpamMma BociuTaHus
Pa3jnen 1.TeopeTuyeckne 0CHOBbI XMMHH UM «YpouHasi 1eTeTbHOCTbY.

CtpoeHue aToMOB.

Ycranosienue

HepI/IOZ[I/I‘IeCKI/Iﬁ 3aKOH U 5 6 OK JOBEPUTCIIBHBIX OTHOIIICHUH
1.1 | Ilepuonnueckas cucrema 3 " H_HOTeKa 1 MEHILY — YAHTCIEM | ero
https://m.edso0.ru/7f41837 | yuenukamu,
XUMHU4YecKuX dnemenToB . W. CTIOCOBCTRYIOTIHX
MeHﬂe‘HeeBa IIO3UTUBHOM
y BOCIPHUATHIO
12 CrpoeHue BellecTna. 4 bubnuorexa [IOK ydJamumucs  TpeboBaHuil K
"~ | Muoroo6pasue BelecTs https://m.eds00.ru/7f41837 | mpocs6 yauTens,
B 6 - HOK MPUBJICUCHUIO UX BHUMAHUA K
1.3 | Xumuueckue peakiuu 6 1 htl;l H,I;I/OTe da 17641837 obcyknaeMoil  Ha  ypoke
PS.//M.easoo0.ru uHpOpMaLmH
Wroro no pazaeny 13 (opMupoBanue
Pa3znen 2.Heopranuyeckasi XuMusi 322?;012%}1}“;2;5;:5;1;“” E
21 | Merammsi 6 1 Bubnuoreka LIOK CIOCOOHOCTH 00YYaIOIIMXCS K
https://m.eds00.ru/7f41837 | camopassuruio u
22 | Hoseraum 9 . Bubmorexa [IOK CaM006paSOBaHI/II06 Ha OCHOBE
' https://m.edso0.ru/7f41837 rg:::jsg” K ODYHCHHMIO 1
23 CBs13b HEOPTAHUYECKUX H 2 bubmuoreka 1HOK dopmupoBanHe
OpraHWYeCKHUX BEIIECTB https://m.edso0.ru/7f41837 | xommyHukaTHBHO#
I/ITOFO o pa3):[eﬂy 17 KOMIICTCHTHOCTH B O6I_HCHI/II/I
u COTPYJHUYECTBE co
Paznen 3.Xumus u :KM3Hb CBEPCTHHKAMH
31 | Xomust vt skusin 4 bubmmoreka 1HOK (bOPMHPOBaHHf OCHOB
' https://m.edso00.ru/7f41837 | SKOTOrM4ECKOU KYyIbTypbl
" 4 COOTBETCTBYIOLLIEH
TOro 1o pasaeny COBPEMECHHOMY YPOBHIO
OBHIEE KOJIMYECTBO YACOB I10 34 3 HKOIOTHYECKOTO MBIIILICHHUSI

I[TPOI'PAMME

Brinucka Bepua 29.08.2023r.

JlupeKkTop 1IKOJBI / z

12

/ C.B.CariBakoBa/


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

