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IHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XMMUM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEbHON MPOrpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenbHoM cTanHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoin
@denepanuy, peadu3yOIIUX OCHOBHBIE 00pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX ToyiokeHUuM «CtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
@depneparuu Ha niepuo 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUIuXxcsl CpecTBaMu
yaeOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHble TosioxkeHuss PI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJIbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpazoBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3allud, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM DJTAallOM pealu3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OJTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yJaroImuXxcsi Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMMme 10 XUMHH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWUU TIPUPOJLI M B MaTEpPUAIbHOU JKU3HH OOIIECTBA, a TakkKe C y4ETOM
oO0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odriero oopazoBanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAEeT OCOOYIO POJb B
COBPEMEHHOW IMBWIM3AIMHN, B CO3/IaHUHA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABIECHUS 00 OKpYKaloLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsS CTajla
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUsS Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HAIlpaBlIeHA HA pPELICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIN ypOBEHb
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJIMMYI0 WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCchl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUN W3 O0IIel XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOro00pasus
BEIECTB HA OCHOBE OOINIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuUMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YeHUI0 y4eOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IOpPEACTaBICHU O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWMMHUHU IOJIyYarT PpPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[lon HOBBIM yrjaoM 3peHuss B HpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKUE CBEIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHu4eckas
XUMUSD» 00ydaromuMCsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIIUH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar011Ie | 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHseTrcs B Kypcax 10 m 11 xkiaccos
AJIEeMEHTaMHU COJIEPXKAHMSI, HUMEIOIIMMHU KYJIbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHWIO B3aWMOCBS3U XHMHH C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojib B TO3HABATEIHHON W TMPAKTHYECKOU
NESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIIOKCHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIIMBAThL WHGOPMAIUIO U
NpPUMEHATh € IS TIOTIOJHEHUS 3HAHWH, peMICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4d. B 11e10M coaepkanue yaeOHOTO
npeaMera «XUMHUS»  JAaHHOTO  YPOBHS ~ HM3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
bunocockux HACH, TaKUX KaK: MaTepUaTbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHUs] MPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu H  TEOPETUYECKUMHU
IPEANOCHUIKAMHU, OCO3HAHNE PO XUMHUHU B PEIICHUU SKOJIOTHYECKHUX TPoosieM, a
Takke Mpo0JIeM cOepexeHUsT IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTUS U COIMATHM3AIUA
oOy4Jaronuxcst TPUHATBIE TPOrpaMMON MO XHMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsT M TIOCTPOCHHS TpeAMETa MpeaycMaTpuBaroT (GOPMHPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKMUX 0a30Boe 3HAUEHUE A
Pa3IUYHBIX BHUJIOB JICSITCIBHOCTU: pEIIEHUS TMpoOJieM, TOWUCKA, aHaiu3a W
00paboTku uHpopMaIu, HEOOXOAUMBIX IS TPUOOPETEHHUSI OTIbITA TPAKTUYECKON
U HCCIE0BATENIbCKON JEesATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEePUCTUKHU IIeJIe HW3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOUW KyIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
peIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMHU IEISIMU H3YUYEHHUs IMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SIBIIAIOTCSA:

e (opMUpOBaHHME CHCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (GopMHpPOBAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMMMBIX ISl NPUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUYECKON U TIOBCETHCBHOM JKU3HMU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB JIEATEILHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIO/ICHUEM TPaBHII
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa IIeJIed U 3a/a4 U3y4YeHUus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceronns B
NpEernoJlaBaHu  XUMHH B OOJIbIIEH CTETEeHW OTHAETCA  MPEeANouYTeHUe
MPAKTUYECKON KOMIIOHEHTE COJAepKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTEIbHOM OpraHu3aliu, BIAJCIOLIEr0 HE
HA0OpOM 3HAHUM, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMEHEHHUS WX B PEATHHOU KU3HU
JUTS peIICHUsT TPAKTUYECKUX 3a]1ad.

B cBf3M ¢ 3TUM mnpu W3yueHUM TMpeaMmeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHUe y OOYYarOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITIETEHIINI), WMEIOIINX YHUBEPCATbHOE 3HAYEHUE IS PA3IUYHBIX BUJIOB
NESTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaIu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOJUMBIX JIJIi TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUU, a TaKXKe IS OIEHKH C TMO3UIUH
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIE
3HAHUS 110 XMMHUHU B COOTBETCTBHH C )KM3HCHHBIMHU MMOTPEOHOCTSAMH, UCIIOIh30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMU JIJIsl MIOUCKA M aHalih3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KaAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS1, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOMN
HAINPaBJICHHOCTH XMMHH, €€ BaKHOW POJU B PEHICHUH TIJIOOANBbHBIX MPOOIeM
palMOHAIILHOTO TIPUPOIOTI0JIH30BAHMS, TTOMOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsS NPEIMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOUN obnactu «EcTecTBeHHO-HAyUYHbIE
IPEIMETHD).

OO6miee ynco 4acoB, OTBEIEHHBIX JIJISl U3YUEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJent0), B 11 kinacce — 34 gaca (1 gac B Heemio).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ O0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMETHBIX CBSA3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuCTeMbl
xumuuecknx anemeHtoB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJaM.
3HavyeHue NEePpUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBaJEHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3y4YeHMH  OO0med u
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKWNU
HA BA30BOM YPOBHE CPEJIHET'O OBHIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOEHUS
oOyyaroImuMuCId MNpPOrpaMM  CpeAHero ooOmero oOpa3oBaHUs  (JUYHOCTHBIM,
METanpeJIMEeTHbIM W  NpeaMeTHbIM). HaydHo-MeToauyeckoil OCHOBOM — Juist
pa3pabOTKU TUJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUS IMPOTPAMM CpPETHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-AESTENBHOCTHBIM TMOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MNpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
ob1iero oO0pa3oBaHus BBIJICICHBI CICAYIOITUE COCTABIISIOIIHE:

OCO3HaHME OOYYarOIIMMHUCS POCCHUHCKON TPaKJAaHCKOW HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4KU€ MOTUBALIUH K O0yYEHHIO;

IIEJICHAPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAaTbCS B CBOEH
NEeSATENbHOCTH I[€HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMM, MPHUCYLIUMHU LIEJIOCTHOM
CHUCTEME XMMHUYECKOro 00pa30BaHMs;

HAJIMYHUE TPABOCO3HAHUS IKOJIOTHYECKON KYyJIbTYpbl M CIIOCOOHOCTU CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTra «XuMHUsS» JOCTUTaloTCA B
€AUHCTBE Yy4YEeOHOM W BOCIUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U
ujeaJaMi pOCCUICKOTo rpa’KJaHCKOro 00IIecTBa, MIPUHATHIMU B 00II€CTBE HOPMaMU
U TpaBUJIaMU  TOBEJICHUS, CIHOCOOCTBYIOLIMMHU MpOIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIINXCS.

JIM4HOCTHBIE  PE3yJIbTaTbl  OCBOEHHUS MpeAMeTa «XUMHUS»  OTpPa)KaroT
c(OPMHUPOBAHHOCTh OMNBITA TIO3HABATEIBHOM M TPAKTUYECKOH JEATEITHHOCTH
oOyJaroluxcs 1Mo peaju3alud NPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTu:

1) rpaskaaHCKOr0 BOCIIMTAHMA:

OCO3HaHHUsI OOYyYarOIMIMMHCA CBOMX KOHCTHTYIIMOHHBIX IMpaB U OOS3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSAIKY;

OPEACTAaBICHUS O COLMAJIbHBIX HOpPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;



TOTOBHOCTU K COBMECTHON TBOPYECKOM JEATEIBHOCTH MPHU CO3/IaHUU yUEOHBIX
IIPOEKTOB, PElICHUU y4eOHBIX M MO3HABATEIbHBIX 3a/a4, BBHITOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M TPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKYy U
apryMEHTHI IpYTUX PU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOIO OTHOLICHWS K HCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OT€YECTBEHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKOIO
OPUMEHEHUS XUMHUH, OCO3HAHMSI TOrO, YTO JIOCTH)KEHHS HAyKU €CTh pPE3yJIbTar
JUINTENbHBIX ~ HAOMIOJEHUHM,  KPOMOTJIMBBIX  AKCIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAIU3e
uH(pOpMAaIH O IEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEIACHNUS;

CIIOCOOHOCTH OLIEHWBATh CUTYalluH, CBA3aHHBIE C XMMUYECKUMU SIBIICHUAMHU, U
OPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEIECHHE W IIOCTYIIKM CBOMX TOBapHILEH C
NO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE IMOCHEACTBUM ATUX
MOCTYIIKOB;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTeH 370poBoro U  Oe3omacHoro oOpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
IICUXUYECKOMY 30pPOBBIO;

coOmro/ieHnss TpaBwil 0Oe30macHOro OOpalieHusi C BeELECTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTW TMPaBWJI HHJIMBHAYaJIbHOTO M  KOJUIEKTUBHOI'O
0€30MacHOro MOBEICHUS B CUTYalIUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHUS TOCHEACTBUNA W HENPUSTHS BPEIHBIX MNPUBBIYEK (YnoTpeOiaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B yueOHO-UCCIIEI0BATENbCKON
NEeSTEIHbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE B PELICHUHU MPAKTHUYECKUX 3a]1a4 COLUATbHOU
HAIPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEepeca K MPAaKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3andHOro poja, B TOM
YHCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAHUH 110 XUMUU;



YBAXKEHUS K TPYAY, JIFOJAAM TPY/a U pe3yabTaraM TPYyAOBOU AEATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpY  MHJIMBHAYaJIbHOM  TPaeKTOPUU
obOpazoBaHus, Oyayiien npodeccuu U peaausauu COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C Y4€TOM JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HHTEPECOB H
noTpeOHOCTEeH 00111ecTBa;

6) ’K0J10rH4ecKoro BOCIIMTAHUSA:

AKOJIOTHYECKH 11€JIeCOO0PAa3HOr0 OTHOLIEHUS K MPUPOJIE, KAaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMaHUS IJIOOAJIBHOIO XapakTepa »JKOJIOTMYECKHUX NpoOieM, BIUSHUSA
SKOHOMMYECKHUX ITPOLIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHOU CPENIBL;

OCO3HaHUsI HEOOXOAMMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMUU JIJISl PELICHUS
BOITPOCOB PAIMOHAIBHOTO MTPUPOIOIIOIb30BAHUS;

AKTUBHOT'O HEIPUATHS IEUCTBUM, MPUHOCAILIUX BPEd OKPYKAIOLIEU IMPUPOIHOU
cpelne, yMEHUsI NMPOTHO3UPOBATh HEOJArONPUATHBIE IKOJOTMYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JICMCTBUN U MIPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO HKOJOTHMYECKOTO MBIIUIEHUS, SKOJOTHUYECKON KYJIbTYPBI,
OMBITA IEATEIIBHOCTH 3KOJIOTUYECKON HAINPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
UMHU B TO3HABATEIbHONW, KOMMYHUKATUBHON U COLIMAIILHOW MpPaKTHUKE, CIIOCOOHOCTH
¥ YMEHUS aKTUBHO MPOTUBOCTOSITH UJEOJIOTUU XeMOpoOuu;

7) IEeHHOCTH HAYYHOTI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMaHUS CcHeHUu(UKM XUMHUM KaK HAayKH, OCO3HaHus €€ poiu B
GbopMHUpPOBAHNN PANMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM I1IEJTOCTHOTO
IpEeICTaBICHUS 00 OKPY’KAIOLIEM MHUpE KaK O €IMHCTBE MPUPOJbl M YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Mpo0ieM COXpaHEHUs
IIPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMUU Il COBPEMEHHOW IIUBUIIN3ALINHN:
B €€ TYMaHUCTUYECKON HAMPABICHHOCTH M BaXHOW POJU B CO3JaHUHM HOBOW Oa3bl
MaTepPUAIbHON KYJIBTYpbI, PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUSA
YEJIOBEYECTBA — CBHIPbEBOM, DHEPIETUYECKOM, IIHUIIEBOM U  OKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUI YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(POPTHOM KUZHU KaXKA0T0O WieHa O0IIeCTBa;

€CTECTBEHHO-HAy4YHOW  TIPAaMOTHOCTH: IIOHMMaHUsA  CYIIHOCTH  METOJOB
MO3HAHUS, HUCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
noJiy4aemble 3HaHUS JUIsl aHain3a U OOBACHEHMS SIBJICHUN OKPY’KAIOIIETO MHUpA U
OPOUCXOAIIMX B HEM U3MEHEHHI, yMEHUS J1eJaTh 0OOCHOBAHHbBIE 3aKIIFOUECHHS Ha
OCHOBE HAay4YHBIX (JAaKTOB M MMEIONTUXCS TAHHBIX C IEJIbI0 TIOMYYCHHS TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSITENIbHO ~HUCIOJB30BaTh XUMHYECKHE 3HAHUS UL
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpEeca K MO3HAHUIO U UCCIIE0BATENbCKON NeATEIbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUM 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpPECa K OCOOCHHOCTSIM TpyJa B pas3lUyHbIX cdepax mnpodeccruoHanbHOM

EATEIILHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pPe3yJIbTaThl OCBOEHUS ydeOHOTo mpenMera «XUMHUS» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIE JUTS (bopmupoBaHUs MHPOBO33PEHUS oOyyJaronmxcs
MEXIUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHATHS, OTPaKAIOIINE
IEJTOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEHUPUKY METOJOB IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHHE,
MpOIIeCC, CUCTEMa, Hay4yHbIN (haKkT, MPUHIUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEOBAHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCaIbHBbIC y4YeOHbIE IEHCTBUSA (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIE,
pEryJsTUBHBIE), oOecnieunBarone GopMupoBaHre (QPyHKIIMOHAIBHOW T'PaMOTHOCTH
U COLIMAJIbHOM KOMITETEHIIUU 00YyYaroluXCsl;

CIIOCOOHOCTh 00YYaIOIIUXCSl MCIO0JIb30BaTh OCBOCHHBIC MEXIUCHUILIMHAPHBIC,
MHUPOBO33PEHYCCKNE 3HAHWS W  yHUBEPCAIbHBIE y4eOHBIE  JCHCTBUA B
MTO3HABATEJILHOW M COIIMAIbHOM MPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl  OTPAXAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUSIMU.

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHS:

CaMOCTOATENbHO (OPMYIUPOBATh U AKTYaJTU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBaTh;

ONpEeNeNaTh 1EIu JEATeIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C TOCTABJICHHBIMHU LICIISIMU;

UCIIOJIb30BaTh IMPU OCBOEHUM 3HAHMU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNIATh XapaKTepHble NPHU3HAKU TOHSATHM M YyCTaHABJIMBATh WX B3aUMOCBS3b,
UCIIOIb30BaTh COOTBETCTBYIOIIME MOHATHUS Ji1 OOBIACHEHUS OTIENbHBIX (DAKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KIIACCU(DUKAIIUN BEIECTB U XUMUYECKHUX
peakuuii;



yCTaHABIMBATh  MPUYUHHO-CIEJACTBEHHBIE  CBS3M  MEXKIYy  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXXJCHHUS (MHAYKTUBHBIC, JEAyKTUBHBIC, IO
AQHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B PacCMaTPUBAEMbIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKITFOUCHUS,

OPUMEHSTh B NPOLIECCE MO3HAHMS, HCIOJIb3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, MPEe0OPa3OBBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMHUUecKkas ¢hopmylia, ypaBHEHUE XUMHUUECKON peakIuu —
OpU pEUIeHWU Y4YeOHBIX I[I03HABATENbHBIX U NPAKTUUECKUX 3aJad, NPUMEHATH
HA3BaHHBIC MOJICJIbHBIC TPEACTABJICHUS NJIsl BBISBICHUS XapaKTEPHBIX TPHU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHil.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE JeiiCTBUA:

BJIAJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUSA BEIIECTB W XUMHYECKUX
peaKuunii;

dbopMyIMpPOBATH IENH U 3a/1a4U UCCIEOBAHUS, UCIIOIH30BATh MOCTABICHHBIE U
CaMOCTOATENHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaUYE€CTBE MHCTPYMEHTA MO3HAHUSA
U OCHOBBI Jyuisi (OPMHUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABWIHLHOCTH
BBICKA3bIBACMBIX CYKJICHUN;

BJIQJIETh HABBIKAMM  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS W MNPOBEACHUS
YYEHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOII0NaTh 3a XOIOM
nmpoliecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro  pe3ynbTar, (OpMyIHUpOBATH
0000IIIeHNsST ¥ BBIBOABI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW H  TPOEKTHOU
NESTENHHOCTH, TIPOSBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY
METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajlay, NPUMEHEHUIO pa3Iu4yHbIX METO/I0B
MO3HAHMUSL.

3) paGora ¢ uHpoOpManHe:

OpUEHTHUPOBAThCS B  PA3NIMYHBIX HWCTOYHMKAX HUH(opMmanuu (Hay4dHO-
NOMyJIsipHAas TUTEpaTypa XUMUUECKOT0 COJIEPKaHMsI, CIIPABOYHBIE TTOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTb HWH(OpPMALMIO pPA3NMYHBIX BUIOB U GopM
peACTaBICHUSI, KpUTUYECKH OLICHUBATh €€ T0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl W MPUMEHATH PA3IMYHBIE METONIBI MPH TIOWCKE W
otbope wumHbOpPMAIUM, HEOOXOAUMOW IS  BBINOJIHEHHUS  yYEeOHBIX  3a1a4
onpenenéHHOro THIIA,

npuoOpeTaTh OMBIT HUCIOJIb30BaHUS HMHQPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BRIOUPATh ONTUMAIBHYIO (JOpMY TIpe/icTaBlIeHns nH(popMaIuu
(cxeMmbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);



WCITOJIb30BaTh HAYYHBIA SI3BIK B KAUE€CTBE CPEACTBA NMPU PadOTe ¢ XUMHYECCKOM
uHpopManmeit: TPUMEHATh MeEXIpeAMeTHbIe ((pU3MYeCKUe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (DOPMYJIbI, a00pEeBHATYPBI, HOMEHKJIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CpEJCTBA
HaTJISITHOCTH.

OBJaieHne YHHBEPCAJTbHBIMH KOMMYHUKATHUBHBIMHU /1€ CTBUSAMM

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY’XKJIaeMOM TeMbI B XOj€ JHayiora W/WId
JTUCKYCCHH, BBICKA3bIBaTh HJIeH, (DOPMYJIUPOBATH CBOM IMPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHEHUS TIPEJIOKCHHON 3a/1a4H;

BBICTYNIaTh C TIPE3CHTAlUCH PE3yIbTATOB IMO3HABATEIHHOU JESATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIFHO MJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBITIOJHCHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIICCTB, PEAH3aIlii YU4COHOTO MTPOeKTa U (OPMYIUPOBATH BBEIBOIBI TI0
pe3yibTaTaM MPOBEAEHHBIX HMCCICIOBAHUN MyTEM COTJIACOBAHUS TO3WIUNA B XOJC
o0cyKIeHnsI 1 0OMEeHa MHEHHSIMU.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMM:

CaMOCTOSATENIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOIO ITO3HABATEIBLHYIO
NEeSATENBHOCTh, OmpeAensss e Ienu W 3aJadd, KOHTPOJUPOBATh W 10 Mepe
HEOOXOMMOCTH  KOPPEKTHUPOBATH  MPEJIaraéMblil  aJlfOPUTM  ACHCTBUH  NpH
BBITIOJTHCHUN Y4YeOHBIX M  HCCIEIOBaTEIbCKUX 3ajJad, BBIOMpaTh Hauboee
3 eKkTUBHBIH Ccroco0 WX pelmIeHHs C Y4ETOM TOJyYEHHsS HOBBIX 3HAHUM O
BEIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JCATEIHPHOCTH HAa OCHOBE CaMOaHAJIHM3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyecKas XuMHUsD» OTPa)KaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHHUM O  XHMHUYECKOW  COCTaBJISIOLIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XMMUHU B MMO3HAHUU SBJICHUN MPUPOJIBI,
B (OpMHUpPOBAHUU MBIIUICHUS U KYJbTYPhl JHUYHOCTH, €€ (YHKIMOHAIHHOMN
rPaMOTHOCTH, HEOOXOAMMOUN NJii pEelIeHUs MPAKTUYECKHX 3a/7ad U HKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO M MIPUPOJIHOM Cpelie;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUECKUM JIEMEHT, aTOM, dJIEKTPOHHAs 000J04YKa
aToMa, MOJIEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCTh, XUMHYECKasl CBS3b,
cTpyktypHas dopmyna (pa3BEpHyTas W COKpaim€HHas), MOJIb, MOJISIpHAs Macca,



MOJIIPHBIN  O00BEM, YIVIEPOAHBIA CKeNeT, (QYHKIMOHANbHAS TpyMma, paaukal,
U30MEpHsi, U30MEPhI, TOMOJIOTHUECKHUI Psii, TOMOJIOTH, YTIJIEBOJOPObI, KUCIOPOI U
a30Tco/iepKaIlie COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE  COCIMHEHUS); TEOPUM U 3aKOHBI (TEOpHUS CTPOCHHS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS] MAcChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU;, MHPOBO33PEHUYECKUE 3HAHMUS,
JeXalllie B OCHOBE MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHU,
(aKkTOJIOTMYECKUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJY4YEHUHU U OE30MaCHOM
UCIIOIb30BAaHUN BAXKHEHUIIMX OPraHUYECKUX BEHIECTB B OBITY M MPaKTUUECKOM
NEeATEeIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUHN BBISBIATh XapaKTEpHbIE NPHU3HAKH TOHATHA,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME IOHATUSA MPH
OTMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COCIUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN WCIOJB30BaTh XHMHYECKYI) CHUMBOJHKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) GOopMyT
OpraHUYECKUX BEIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM, N3rOTaBIUBATH MOJEIIN
MOJICKYJ OpraHMYeCKUX BEHIECTB JId WIIIOCTPAIIMM WX XHUMHUYECKOro |
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OpPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHMYeCKUX BEHIECTB IO HX COCTaBy M CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne coeauHeHUuW (YriaeBOAOPOJIbI, KHUCIOPOJI U  a30TcojepKalliue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIC COEJIWHEHHMs), JlaBaTh UM Ha3BaHHUS IIO
cucremarnueckoi HomeHknarype (IUPAC), a Takke NOpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUSl OTMACIBHBIX OPTaHWMYECKUX BEMIECTB (PTWIIEH, MPOMWICH, AalleTUJICH,
STWICHTJIUKONb, TIULEPUH, (GeHoN, (opManbaeru]], areTalbIeru, MypaBbUHAS
KHUCIIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAsl KUCJIOTA, CTE€APUHOBAs KHUCIOTA, IJIHOKO3a,
bpyKTO3a, Kpaxmai, eJIJIr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh yMEHHS OMNPEACNTSITh BHUABl XHUMHYECKOW CBS3U B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHHUSI TEOPUH CTPOCHUSA
opraHnueckux BemecTB A. M. bytiepoBa i 00BsSICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChI BEILIECTB,;

c(hOpPMHPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTpOEHUE, (pu3nyeckue
U XUMHYECKHE CBOWCTBA THUMHUYHBIX MPEJCTABUTENCH PAa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, aleTuieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHOJ, 3TaHOJ, ITUJICHTJIUKOJb, TIUIEPUH, (HEHOI,
aleTanb/eru]l, MypaBbUHAs U YKCYCHAas KHUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUI0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMH



YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHMX PpEAKIUl C HCIOIb30BAaHUEM
CTPYKTYPHBIX (hOPMYI;

c(OpPMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh HCTOYHUKH YTIEBOIAOPOJIHOIO
ChIpbs (HE(Th, MPUPOAHBIN Ta3, yrojib), CIOCOOBI UX NMEPEPaOOTKU U MPAKTHUECKOE
IPUMEHEHUE POAYKTOB NEPEPadOTKH;

cOPMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIUUCICHHUS IO XUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEUIECTBA WM MPOAYKTa
pEeaKlMK M0 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METO/JaxX
HAy4YHOTI'O [TO3HAHHUSI, UCIIOIb3YEMBIX B XUMHUH [IPU U3YUEHUH BELIECTB U XUMUYECKUX
ABJIeHUM (HaOMt0/IeHNe, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX
CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COO0JII0/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyao u jabopaToOpHbIM O00OpYJIOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BELIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBINOJHATH XUMHUYECKHIMA
JKCIIEPUMEHT (IIPEBPALLECHNS OPraHWYECKUX BELIECTB NP HATPEBAHWH, NOJIYUECHHE
ATUJIEHA U U3YYEHUE €0 CBOWCTB, KAUECTBEHHBIE PEAKIIMU OPraHMYECKUX BEIIECTB,
JeHaTypauus OeJKOB IPU HAarpeBaHUM, IBETHHIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C
paBUJIAMHU TEXHUKHU 0€30MacHOCTH MPU OOPAIEHUH C BEIIECTBAMU U J1a0OPATOPHBIM
o0opy/0BaHUEM, MPEACTABIATh PE3yJbTaThl XMMHUECKOIO IKCIEpUMEHTa B (opme
3allUCU YpaBHEHUH COOTBETCTBYIOUIMX peakuuid U (HOpMyIHpOBaTh BBIBOJBI Ha
OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUM KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJIy4aeMYyK0 M3 pPa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOM
uHdopmaruu, HTEpHET U ApyTrux);

c(hOpMHUPOBAHHOCTh YMEHHUI coOmo1aTh IpaBUJIa HKOJIOTUYECKHU
1eaecoo0pa3Horo TMOBEACHUST B OBITY W TPYJAOBOW JEITEIBHOCTH B IEIAX
COXpaHEHUs CBOET0 3J0pOBbS W OKpYXalolled NPUPOJHON Cpellbl, OCO3HABATH
OMACHOCTh BO3JIEHMCTBHS Ha >KUBBIE OPraHW3Mbl ONPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMmbici mokazatens [IJIK, moscHsATh Ha mpuMepax CHocOOBI
YMEHBILIEHUS U IPEAOTBPAILICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

Uisi OOy4YaromMXCSd C OrPaHUYECHHBIMUA BO3MOXKHOCTSMHU 370POBBS: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHHUS BELIECTB H
XUMHYECKHX SIBIICHUM;



JUISL  CHETBIX U CIHA0OBUIANIMX OOYYaroIIMXCs: yMEHHE HCIOIb30BaTh
penbedHO-ToUeUHy0 cucteMmy oOo3HaueHuil JI. Bpaitng s 3anvcu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OO0IIas U HeOpraHu4ecKasi XuMUsH»
OTpaXkaroT:

chOPMHUPOBAHHOCTh  MPEJCTABICHUN: O  XUMHUYECKOW  COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XMMUHU B MMO3HAHUU SBJICHUN MPUPOJIBI,
B (OpMHUpPOBAHUU MBIIUICHUS U KYJbTYpPbl JHUYHOCTH, €€ (YHKIIMOHAIBHOMN
rPAaMOTHOCTH, HEOOXOAMMOU NJii pEenieHUs MPAKTUYECKUX 3a/7ad U HKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO M IIPUPOIHOM CpeJie;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHMH,  KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHYECKUM HJIEMEHT, aToM, H30TOol, Ss-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIAPHBIA O00BEM,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCICHMS, XHMHYECKas CBA3b
(KoBaJIEeHTHAs, MOHHAsA, METAUIMYECKas, BOJAOPOJHAS), KPUCTAIIMUECKAs PEIIETKa,
TAMBl ~ XUMHYECKUX  PEaKUUil, PpacTBOp,  AJIEKTPOJUTHI,  HEIJICKTPOJUTHI,
AJIEKTPOJINTUYECKAs  JAUCCOLUMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakln, XHMHYECKOE PaBHOBECHE); TECOPUM U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOIMAIMH, TTIepruoanyeckuit 3akoH JI. 1. MenaeneeBa, 3aKoH
COXpaHEHMSI MACChl BEILECTB, 3aKOH COXPAHEHHUSI M TPEBpAICHUS DHEPIUU IpU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME€ B OCHOBE MOHUMAHUSA NPUYMHHOCTH U
CUCTEMHOCTH XWUMWYECKHUX SBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAx,
COCTaBe, TOJYYCHHH M O€30MMacHOM HCIIOJIb30BAaHUM BaKHEUIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U NMPAKTUYCCKON JICATEIIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIC TMPU3HAKU TTOHSATHUH,
YCTaHABIIMBAaTh HMX B3aUMOCBS3b, HMCIIOJb30BATh COOTBETCTBYIOIIUE IOHATHUS MPHU
ONMCAaHUN HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHHUII;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XHWMHUYECKYIO CHUMBOJIUKY IS
coctaBiieHuss  (GopMya  BEmIECTB M  ypaBHEHMM  XUMHUUYECKUX  PEaKIlui,
cucrematndeckytro HoMeHknatypy (IUPAC) u TpuBumanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHMYEeCKUX BEUIECTB (yrapHbld Tra3, YIJAEKHUCHbIA Ta3, aMMHaK, TramiéHas
W3BECTh, HETallIéHasl U3BECTh, IUThEBAs COJIA, IUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU ONPENENATh BAJICHTHOCTh U CTETICHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHHUSIX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B COCIUHCHUSX, THUI



KPUCTAJUINYECKONW PEMIETKM KOHKPETHOI'O BEIlecTBa (aTOMHasl, MOJEKYJSpHas,
MOHHAsA, METaJUIMYECKasi), XapakTep cpelpl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAIEKHOCTh HEOPTaHUYECKHUX
BEIIECTB MO HX COCTaBY K OMpPENEIEHHOMY KiIacCy/Tpymre COSAMHEHHH (IIPOCThIE
BEIIECTBA — METAJUIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(pOTEpHBIE
TUAPOKCHUBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICH Nepuogudeckoro 3akona Jl. 1.
MeHnpneneeBa U JI€MOHCTPUPOBATH €r0 CHCTEMAaTU3UPYIOIIYI0, OOBSICHUTEIbHYIO H
IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB
XUMHYECKUX dJIeMeHTOB 1—4 mnepuonoB Ileproanyeckoil CHCTEMBI XHUMHYECKHUX
anementoB [I. WM. MengeneeBa, HCHNoOnb3ysh MOHATHS «S-, p-, d-DIEKTpOHHBIE
opOuTaNM», «3HEPreTUYECKUe YpOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XUMHUYECKMX DJEMEHTOB M HMX COCAUMHEHHWH IO IIepuoJaM M TIpyIIam
[Tepunonnueckoit cucrembl xuMuueckux diemMeHToB J[. 1. Menneneesa;

c(OPMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (ONHUCHIBATH)  0OIIHE
XUMHAYECKHME  CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPXKAATh CYIIECTBOBAHHE TI'E€HETUYECKOM CBSA3M MEXAY HEOPraHUYECKHUMH
BEILIECTBAMH C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIacCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIHUH TI0
pa3NMYHBIM TpHU3HAKAM (YHUCITYy M COCTaBy pEarupyroniux BEIIECTB, TEIJIOBOMY
s dekTy peakuunu, W3MEHEHHIO CTEMEHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBJISTh YPAaBHEHUS pEaKUUN pa3IudHbIX
TUIIOB, TIOJIHBIE M COKpAIEHHBbIE YpaBHEHHUS PEaKIMil MOHHOTO OOMEHa, YUUTHIBAs
YCJOBHS, TPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLA;

chOpPMUPOBAHHOCTh ~ YMEHUIl  MPOBOAUTH  PEAKUUH, TMOATBEPKIAIOIINE
KAUYECTBEHHBIM COCTAB PA3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaCIO3HABATH
ONBITHBIM IyTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX PAacCTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHMI  pacKpbiBaTh  CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IMOCPEICTBOM COCTABIICHHS 3JEKTPOHHOIO OallaHca
3THUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHAITH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOMN
pEeaKlMK OT PA3NUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUUYECKOIO0 PABHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3zaeicTsus (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTb XUMHUYECKHE IPOIIECCHI,
JEeXAle B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHHs CEPHOW KHCIOTBI, aMMHakKa, a



Takke CHOPMUPOBAHHOCTh MPEACTABICHUA 00 OOIMMX HAYYHBIX MPUHIUIAX H
AKOJIOTHYECKUX MPOoOJIeMax XUMUYECKOTO MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMCHHUW TIPOBOAUTH BBIYMCICHHS C HCIIOJIH30BAHUEM
TIOHATHUS «MacCOBasi JIOJIS BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIICHHUA Ta30B MPH
XUMUYECKUX PEaKIUIX, MacChl BEMIeCTBA WM O0BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIIUU
BEIIECTB, TEIUIOBOTO 3(PdeKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHUS MaccChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUUN COOJIIOJATh MpaBUIa MOJb30BAHUS XUMHYECKOU
nocyno u jabopaTOpHBIM 00OpYy/IOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCT, YMEHWUU IUIAHUPOBAaTh W  BBINONHATH XUMUYCCKUN
AKCIIEPUMEHT (Pa3joKEHHUE TEePOKCHIA BOAOPOJAa B TMPUCYTCTBUM KaTaln3aTopa,
oTpeJieNieHre CPebl PACTBOPOB BEIMIECTB C TOMOIIBIO YHUBEPCATHHOTO WHIUKATOPA,
BJIUSIHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuH, peakiuu
MOHHOTO OOMEHA, KadeCTBEHHBIC peakIMM Ha cyiabdar-, kapOoHAT- U XJIOPHU-
AHWOHBI, HA KATHOH aMMOHHSA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamnbe»y 1 «Hemeramiby) B COOTBETCTBHH C MIPABIJIAMH TEXHUKHA O€30MaCHOCTH
npu oOpalieHuu ¢ BeIIeCTBaMU M JabOpaTOpPHBIM 000pYyIOBaHUEM, TPEIICTABIATH
pe3yibTaThl  XMMHUYECKOTO  JKCIepUMEHTa B  ¢GopMe 3aluch  ypaBHEHH
COOTBETCTBYIOIIMX peakuii u (GOpMYIUpOBAaTh BHIBOJABI HA OCHOBE JTHX
pe3yNbTaToB;

c(OPMHUPOBAHHOCTh yYMEHUW KPUTUYECKH AHAIU3UPOBATH XUMUYECKYIO
uHboOpMAIMIO, TIOJy4aeMyK) M3 pa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
KOMMYHUKaluu, HTepHeT u Apyrux);

c(hOpMUPOBAHHOCTH YMEHUH co0roaaTh npaBuia 3KOJIOTUYECKH
IIEIeCO00pa3HOT0 TIOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEJAX
COXpaHEHUSI CBOETO 3JI0POBbS W OKpPYXAIOMEH NPUPOJHON CpEellbl, OCO3HABATH
OMACHOCTh BO3JICUCTBHUS Ha >KUBBIE OPTaHU3MBI OMpPEAENIEHHBIX BEIIECTB, MOHUMAs
cmbicnt  mokazatens IIJIK, moscHATP Ha mpuMepax CHOCOObI YMCHBIICHUS W
MPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsE OOYYaroIIMXCS C OTPAaHUYCHHBIMUA BO3MOXKHOCTSMH 370POBBS: YMCHHE
NPUMEHSATh 3HaHUST 00 OCHOBHBIX JIOCTYMHBIX METOAAaX TIIO3HAHHUS BEIIECTB H
XUMUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIHA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCMOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3Hauenuit JI. Bpaitnsg ans 3anucu XUMHYECKHUX

dbopmy.
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OpTraHHYECKHUX Ic
BEIIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u )Ku3Hb
bu6mmoreka [IOK
3.1 XUMUS U )KU3Hb 4 https://m.edsoo.ru/7f4183
Ic
Hroro no pazneny 4
OBUIEE
KOJIMYECTBO 14
YACOB IIO
ITPOI'PAMME

Cogep>kaHue npegMema cocmassieHO ¢ y4emoMm Paboyeu nporpaMmbli

BocnumaHus MBOY "KoHowicKkas CLU umeHu H.I.J/lasépoBa"
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INOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
KouuyecTBO yacoB DJIeKTPOHHBIE
Ne
n/ Tema ypoka Bcer | KontpoJubH IpakTnyeck uHppoBLIe
oOpa3oBaTe/ibHbIE
n 0 ble padoThbI ue padoThbl
pecypcebl
[Ipenmer
OpraHUYEeCKON bubnmoreka [JOK
1 XHMHH, €€ 1 https://m.edsoo.ru/7f418
BO3HHUKHOBEHHE, 37¢
pa3BUTHE U 3HAYCHUE
Teopus crpoenus
OpTraHUYECKUX
. bubnuorexa [JOK
coenuHeHu A. M.
2 . 1 https://m.edsoo.ru/7f418
bytneposa, e€
37¢
OCHOBHBIE
MOJIOKEHUS
[Ipencrasnenue o
Kiaccuukanuu
OpraHUYECKUX
BEIIIECTB.
but6mmoreka [{OK
Howmenxkmnarypa
3 1 https://m.edsoo.ru/7f418
(cucremartuueckasi) u 17
TPUBUAIILHBIE o
Ha3BaHUS
OpraHUYECKUX
BEIIIECTB
AJIKaHBI: COCTaB M bubnuoreka [JOK
4 CTpOEHUE, 1 https://m.edsoo.ru/7f418
TOMOJIOTHYECKHUU ST 37¢
MeraH u 3TaH —
. but6mmoreka [JOK
npocreiime
5 1 https://m.edsoo.ru/7f418
MpeACTaBUTEIN
37c
aJKaHOB
bubnuoreka [JOK
ANKeHbI: cOCTaB U
6 § 1 https://m.edsoo.ru/7f418
CTpPOEHHUE, CBOHCTBA
37c
DTWJICH W TIPOITHIICH
. bubmmoreka [IOK
— MpOoCTeHIIHe
7 1 https://m.edsoo.ru/7f418
MpeACTaBUTEIN
37c
AJKEHOB
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[IpakTrueckas

pabora Ne 1. bubmmoreka [JOK
8 «ITomyuenue 3TriieHa https://m.edsoo.ru/7f418
W U3yYEHUE €TO 37c
CBOWCTB»
AJKanueHsl.
byraauen-1,3 u
bu6mmoreka [IOK
MeTunOyTanueH-1,3.
9 https://m.edsoo.ru/7f418
ITonyuenue 37e
CHHTETUYECKOTO o
KayuyyKa U Pe3UHbI
AJKMHBI: COCTaB U
0COOEHHOCTH
CTPOECHUS,
. bubnuorexa [JOK
TOMOJIOTUYECKHI
10 https://m.edsoo.ru/7f418
psan. AueTuineH — e
MIPOCTEN NI -
MpeACTaBUTEIh
AJIKWHOB
Beruucnenus no
but6mmoreka [JOK
YpaBHEHUIO
11 . https://m.edsoo.ru/7f418
XUMUYECKON
37c
peakimn
ApeHsl: 6eH301 U bu6muoreka [{JOK
12 TOIYOJL. https://m.edsoo.ru/7f418
TOKCHYHOCTH ApEHOB 37¢c
I'eneTnveckas cBs3b
YIICBOIOPOJIOB bu6mmoreka [IOK
13 ’ https://m.edsoo.ru/7f418
MPUHAJISKAITUX K 17
pa3IMYHbIM KJ1accaM o
[Tpupoansie
HMCTOYHHUKHU
TJIEBOJIOPOJIOB:
Y pv bubnuorexa [JOK
MIPUPOJIHBIN ra3 u
14 https://m.edsoo.ru/7f418
MOy THBIC HE()TAHBIC 17
ras3sl, He)Thb U o
NPOAYKTHI €€
nepepaboTKu
ITpupoansie
PP but6mmoreka [IOK
HCTOYHUKH
15 https://m.edsoo.ru/7f418
YTJIEBOJOPOIOB:

IIPUPOJHBIN ra3 u

37c
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MOMYTHBIE HE(PTAHBIE
rasbl, HeTh U
MPOAYKTHI €€
nepepaboTKu

KonTponbHas pabota

bu6nuoreka [JOK

16 0 paszeny https://m.edsoo.ru/7f418
«YTIeBOAOPOIBI» 37¢
[Ipenenbusie
OIHOATOMHBIE bu6nuoreka [IOK
17 CIIUPTHI: METAHOJ U https://m.edsoo.ru/7f418
sTaHoi. Bogopoanas 37c
CBSI3b
MHuoroaToMHbI€
bubmuorexa [JOK
CIIUPTHI:
18 https://m.edsoo.ru/7f418
STUJICHTJIUKOJIb U
37c
TJIAIICPUH
@DeHOoJI: CTpOEHUE
MOJICKYJIBI,
bubmuorexa [JOK
buznveckue u
19 https://m.edsoo.ru/7f418
XUMUYECKHE
. 37c
CBOMCTBA,
MIPUMEHEHHE
Anpnerunpr:
dbopmanbaerus u bubanoreka [JOK
20 https://m.edsoo.ru/7f418
areTaabIeru/I.
37c
AneroH
OZIHOOCHOBHBIE
npeebHbIC
bubmmorexa [JOK
KapOOHOBBIE
21 https://m.edsoo.ru/7f418
KHUCJIOTBI:
37c
MypaBbUHAS U
yKCyCHas
[IpakTnueckas
bubnunoreka [JOK
paborta No 2.
22 N https://m.edsoo.ru/7f418
«CBoiicTBa pacTBOpa 176
YKCYCHOM KHUCTIOTBD» o
CreapuHoBas u
OJIEMHOBAas KUCJIOTEHI, bubnuoreka [IOK
23 KaK TIPEJICTaBUTENN https://m.edsoo.ru/7f418
BBICIIIAX 37c
KapOOHOBBIX KUCIIOT
24 MpbL1a Kak coJIH bubmuorexa [JOK



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
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

BBICIIIHX
KapOOHOBBIX KHCIIOT,
HX MOIOIIEE
JICUCTBUE

https://m.edsoo.ru/7f418
37¢c

CnosxHbie 3¢upbl Kak

MIPOU3BOHBIC bubnmoreka [JOK
25 KapOOHOBBIX KHUCIIOT. https://m.edsoo.ru/7f418
['uaponu3 croKHbBIX 37c¢
3¢upoB
Kupsr: rugponus,
bubnuoreka [JOK
MIPUMEHEHHUE,
26 https://m.edsoo.ru/7f418
OuoJsornueckas pojb
37c¢
KUPOB
VYrneBoasl: coCcTas,
KJIaCCU(pUKAIIHSL.
. bubnuoreka [JOK
Baxneiimme
27 https://m.edsoo.ru/7f418
MIPEACTABUTEIH: 7o
TIII0K033, PPYKTO3a, o
caxaposa
Kpaxman u
bubnuoreka [JOK
LIEJITI0JI03a KaK
28 https://m.edsoo.ru/7f418
MIPUPOTHBIC
37c¢
MOJIUMEPBI
KonTponbhas padbota
0 pazaeny
«Kucnopoaconepxa bubmuorexa [JOK
29 M€ OPTraHUYECKHUE https://m.edsoo.ru/7f418
COCAUHEHHSN/ 37¢
Bceepocculickas
MpoBepoyHas pabora
O06mas
XapaKTEPUCTHKA
a30TCOJIEepKALLUX bubnuorexa [JOK
30 OpPraHUYECKUX https://m.edsoo.ru/7f418
COeIUHCHUIT / 37c
Bceepoccuiickas
MpoBepoyHas pabora
bubnunoreka [IOK
AMWHEBL: METUIIAMHUH
31 https://m.edsoo.ru/7f418
Y aHWINH
37c¢
1 AMUHOKHCIJIOTHI KaK but6mmoreka [IOK
am(poTepHBbIe https://m.edsoo.ru/7f418
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OpraHHYECKHE
COEUMHEHMS, UX
OHnoIOrnyecKoe

3HadyeHue. IlenTuapl.

benku xak
MIPUPOJHBIE
BBICOKOMOJIEKYJISIPH
BI€ COCIMHEHHUS

98]
(e}

OCHOBHEBIE IOHATUS

but6mmoreka [JOK
XAMUHA
33 1 https://m.edsoo.ru/7f418
BBICOKOMOJICKYJISIPH 17
BIX COEIUHEHUI T
OCHOBHBIE METOIBI
CHHTE3a
but6mmoreka [IOK
BBICOKOMOJICKYJISIPH
34 . 1 https://m.edsoo.ru/7f418
BIX COEIUHEHUN. 17
IInacTt™Maccsr, -
Kay49yKH, BOJIOKHA
OBLIEE KOJIMYECTBO
YACOB I10 34

[NPOTPAMME
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11 KITACC

KoanuecTBo 4acoB

N DJIeKTPOHHbIE
]
udpoBbIe
n/ Tema ypoka Bcer | KoHTpoJIbH IIpakTnuec nupp
o0pa3oBaTe/ibHbIEC
n 0 ble padoTbl | KHe padoThl
pecypcbl
XUMUYECKUMN
3JIEMEHT. ATOM. Bubnuoreka ]_[OK
1 DneKTpoHHas 1 https://m.edsoo.ru/7f41
KOHpUTyparus 837¢c
aTOMOB
[Tepuonnueckuii
3aKOH H
[Tepnoanueckas
CHCTEMA XUMHYECKHX Bbu6mmorexa [JOK
2 snemenTtoB . U. 1 https://m.edsoo.ru/7f41
Menpneneena, ux 837¢
CBS3b C COBPEMEHHOM
TEOPUEU CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
M3MEHEHHS CBONCTB
XUMUYECKHUX
3JIEMEHTOB M UX
COEJIMHEHUH T10
rpynmnam u rnepuojam. bub6nuoreka [IOK
3 3HaueHHe 1 https://m.edsoo.ru/7f41
NEPUOINUYECKOTO 837¢c
3aKOHA U CUCTEMBI
XUMHUYECKHUX
anemenTtoB J[.1.
MeHpeneeBa B
pPa3BUTUU HAYKHU
CtpoeHue BellecTna.
XuMHYecKas CBSI3b, €&
bu6mmoreka [{OK
BUIbI; MEXaHU3MEI
4 5 1 https://m.edsoo.ru/7f41
00pa3oBaHus
p § 837c
KOBAJICHTHOMU CBSI3H.
Bonopoanas cBs3b
BaneHtHOCTS.
bubmnoreka [IOK
DIEeKTpOOTpULIATEIbH
5 1 https://m.edsoo.ru/7f41
ocThb. CTeneHb
837c¢
okucieHus. Bemiectsa
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MOJICKYJISIPHOT'O U

HEMOJIEKYJISIPHOTO
CTPOCHUS
ITonsatue o
JUCTICPCHBIX
cucTeMax. MlcTuHHbBIE bu6mmoreka [JOK
6 M KOJUIOUTHBIE https://m.edsoo.ru/7f41
pacTBOpbl. MaccoBas 837¢
JIOJISl BEILIECTBA B
pacTtBope
Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKHUX
N bu6mmoreka [{OK
COCAUHCHHIA.
7 https://m.edsoo.ru/7f41
I'eneTnueckas CBs3b
837¢
HEOPTaHHYECKUX
BEIIIECTB, PA3IMYHBIX
KJIaCCOB
Knaccudukanus
XUMHYECKHUX PEaKIIHii
B HEOPraHUYECKOHU U
OpraHU4YeCKOu
XAMUHU. 3aKOH
bu6mmoreka [JOK
COXPAHCHHUS MaCChI
8 https://m.edsoo.ru/7f41
BEIIIECTB; 3aKOH
837¢
COXpaHEHUs U
TIpeBpaICHUS
SHEPTUU MPHU
XUMHYECKUX
peaKusax
CKOpOCTh pPEaKIIuy.
bubmnorexa [IOK
OOpatuMbIe pEaKIIHH.
9 https://m.edsoo.ru/7f41
XHUMHYECKOE
837¢
paBHOBECHE
[IpakTrueckas pabota
Ne 1. «Bnusgane
bubnuoreka [IOK
pa3IuYHBIX (HaKTOPOB
10 A CKODOCTL https://m.edsoo.ru/7f41
pocTh 837c
XUMHYECKOMH
peaxuum»
DIEeKTpOoNUTHYECKAsS bubnmoreka [JOK
11 JIHCCOIHAITNS. https://m.edsoo.ru/7f41
Ilonsatue o 837¢
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BOJIOPOTHOM
nokazarene (pH)
pacTtBopa. Peakiun
HOHHOI'0 OOMEHa.
I'mnponus
OpPTaHUYECKUX H
HEOPTaHMYECKUX
BCILICCTB

OKHUCIIUTELHO-
BOCCTAaHOBHUTEIILHBIE
peaxiuu. [lonstie 06

bu6mmoreka [IOK

12 K TOMIE https://m.edsoo.ru/7f41
JIEKTPOJIN
p 837c
pacIuiaBoB U
pacTBOPOB COJIEH
KonTponbHas pabota
bu6mmoreka [IOK
0 pazaeny
13 https://m.edsoo.ru/7f41
«Teopernueckue
837¢c
OCHOBBI XUMHUN
Mertannsl, ux
MHOJ0XKEHHUE B
[Tepuonnueckon
CUCTEME XUMHUUECKUX
bu6mmoreka [JOK
anemenToB /l. U.
14 https://m.edsoo.ru/7f41
Menneneena n
837¢
0COOEHHOCTH
CTPOCHHUS aTOMOB.
OO6mue puznueckue
CBOMCTBa METAJIJIOB
CIuiaBbl METAJLIOB.
. bu6mmorexa [JOK
DIIEKTPOXUMUYECKU I
15 - https://m.edsoo.ru/7f41
AL HAtp 837¢
METAJLIOB
XUMHYECKHE
CBOMCTBA BaXKHEHUIIINX
. bu6mmoreka [JOK
MeTaJIOB (HAaTpUH,
16 T KAUTE L https://m.edsoo.ru/7f41
> KAJIBIHI, = 837¢
MarHui, aJlFOMUHUIN)
U UX COeJUHEHUU
XUMHYECKHE
. bu6mmoreka [JOK
CBOMCTBa XpoMa,
17 https://m.edsoo.ru/7f41
MEIN U UX
. 837¢
COEIUHEHNI
18 XUMHYECKHE
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CBOMCTBA IIMHKA,
JKeJie3a M uX
COCIUHEHUN

[IpakTuyeckas pabora
Ne 2. "Pemenue

bubmuoreka [{OK

19 JKCIIEPUMEHTAITBHBIX https://m.edsoo.ru/7f41
3a7a4 110 TeMe 837¢
«Metame»"
Hewmeramnsl, ux
MOJIOKEHHE B
[Tepuonnueckon
bu6mmoreka [JOK
CUCTEME XUMHUYECKUX
20 https://m.edsoo.ru/7f41
snemenTtoB . U.
837¢
MenneneeBa n
0COOEHHOCTH
CTPOEHHUSI ATOMOB
dusnueckue
CBOMCTBA
HEMETAJUJIOB.
bu6mmoreka [IOK
Amnnotponust
21 https://m.edsoo.ru/741
HEMETAJJIOB (Ha
837¢c
MpuMepe KUCIopoaa,
cepsl, pochopa u
yriiepo/ia)
XUMHYECKHUE
N bu6mmoreka [IOK
CBOICTBa T'aJIOr€HOB,
22 P I HX https://m.edsoo.ru/7f41
P o 837c
COEIMHEHNH
XUMHYECKHE
N bubnuorexa [JOK
CBOICTBa a30Ta,
23 (bocopa 1 1 https://m.edsoo.ru/7f41
pau! 837c
COEINHEHUH
XUMHAYECKHE
CBOMCTBA yriiepoia Bubmiorexa [IOK
24 COMHISL 1 X ’ https://m.edsoo.ru/7f41
P o 837c¢
COEINHEHUN
[IpumeHnenue
. bubmorexa [JOK
BaYKHEHIIINX
25 https://m.edsoo.ru/7f41
HEMETAJIOB U UX
’ 837c
COEINHEHUHN
O06o06meHue U bu6mmoreka [JOK
26 CHUCTEMAaTU3aI1s https://m.edsoo.ru/7{41
3HAHUHU I10 TEME 837¢
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«HemeTamib.
Brrancaenus mo
ypaBHEHUSIM
XUMHYECKUX PeaKIui
U TEPMOXHUMUUYECKHE
pacyéTel

[IpakTrueckas pabota

Ne 3. «Pemenne bu6morexa [JOK
27 HKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/7f41
3a7a4 10 TeME 837¢
"HemeTamin"»
KonTponbnas pabora bubnmorexa [JOK
28 1o TeMaM «MeTaibby https://m.edsoo.ru/7f41
u «Hemeramis» 837¢c
Heoprannueckue u
OpTaHUYECKHE
bu6mmoreka [JOK
KHCJIOTBI.
29 https://m.edsoo.ru/7f41
Heoprannueckue u
837¢
OpraHHYEeCcKue
OCHOBaHMS
AMdoTtepHbie
HEOPTaHUYECKHE U
OpraHUYECKHE
bub6manoreka [HOK
COCUHCHHS.
30 https://m.edsoo.ru/7f41
I'eneTnueckas cBI3b
837c
HEOPTaHWYECKUX U
OpPraHUYECKUX
BEIICCTB
Ponp xumMuu B
obecreueHUH
DKOJIOTHUYCCKOM, bu6mmoreka [IOK
31 SHEPreTUYECKON 1 https://m.edsoo.ru/7f41
MHIIEBON 837¢
0e30ITacHOCTH,
Pa3BUTUU MEIUITUHBI
[IpencraBnenus 006
OOIINX HAyYHBIX
bubmuoreka [{OK
MIPUHIIAIIAX
32 https://m.edsoo.ru/7f41
MIPOMBIIIIIICHHOTO
837¢
TTOTYyYEHUS
BOXKHCHIITNX BEIICCTB
13 UYenosek B Mupe bubnuorexa [IOK
BEILIECTB U https://m.edsoo.ru/7f41
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeopeTnyeckue OCHOBBI OPraHUYECKOW XUMHH

1.1

CdopMUpOBaHHOCTH TPEACTABICHUN O XUMHYECKOW COCTaBJISAIOMIEH
CCTGCTBCHHOHay‘IHOﬁ KapTUHbBl MHpPA, PpPOJIU XHMHUHU B IIO3HAHUU
SBIICHUA TPUPOAbI, B (HOPMUPOBAHMM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelleHns MNPAaKTUYECKUX 3aJady M SKOJIOTMYeCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Ccpelie

1.2

Brnanenue cucremMoil XMMWUYECKUX 3HAHWH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIiue IMOHSATHUSI (Monekyna, BaJICHTHOCTbD,
ANEKTPOOTPULATEIBHOCTD, CTEIEHb OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISpHas Macca, MOJSIPHBIA OOBEM, YIVICPOJHBIA CKEJIET,
(GyHKIMOHATbHAS rpymnmna, panukan, U30Mepus, W30MEPBHI,
FOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJEBOJOPOIBI, KHUCIOpPOA- U
A30TCOJEPIKAINE COCTUHEHHs, OMOJIOTMYECKH AaKTHUBHBIE BeIIeCTBa

(yrneBoapl, XKUpBI, OCJIKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
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BBICOKOMOJICKYJISIDHBIC COCIMHEHUS); TEOPUHM M 3aKOHBI (TeopHs
XUMHUYECKOTO CTpPOeHUsI opranuueckux BemectB A.M. Bbytnepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, TIIOJYYCHUH H OE30MaCHOM
UCIIOJIb30BAaHUN BAXHECHWINIUX HEOPraHWYECKHMX U  OPTaHUYCCKUX

BEIIECTB B OBITY U MPAKTUYECKOM JIeATEILHOCTH YEIOBEKA

1.3

ChopMUPOBaHHOCTh yYMEHUH BBIABIATH XapaKTEPHBIC MPHU3HAKH
MIOHATUM,  YCTAaHABIMBATHL  UX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOLIUE IIOHATUSA IIPU ONMCAHUM COCTAaBa, CTPOCHUA H

MPEBPAILLCHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(hOpMHUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIHKY
JUISL COCTABJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaméHHOW) (opMyaT OpraHMYECKHX BEIIECTB U  YpPaBHCHHIA
XUMUYECKUX PeaKlUid, U3rOTaBIMBATh MOJIETU MOJIEKYJI OPTaHUUECKUX
BEUIECTB I WUIIOCTPALMU HUX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUS

1.5

ChopMUpOBaHHOCTh ~ YMEHHUH  YCTaHABIUBATb  NPHHAUICKHOCTb
M3YYEHHBIX OPraHMYECKHX BELIECTB MO MX COCTaBy U CTPOEHUIO K
onpeAenéHHOMY Kiaccy (Ipynme) CcoeauHeHWi (YIJIeBOJOpOJibl,
KHUCJIOPOA M a30TCOAEp)KallMe COEAMHEHUs, BBICOKOMOJIEKYJISIPHbIE
COEIUHEHHUs), JaBaTb MM  Ha3BaHUSA IO  CHUCTEMATUYECKOH

nomenkiatype (IUPAC)

1.5

CdopMUpOBaHHOCTH YMEHHSI OMPEACIATh BHIBI XUMHUYECKOW CBSI3U B

OpraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMUPOBAaHHOCTh ~ YMEHHSI TPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux BemectB A.M. ByrtnepoBa ans oObsicHeHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUS MaCChl BEIIECTB

VYTIIeBOIOPOIBI. Kucnopoaconepxkariue u a30TCOo/IepIKaIIIe

OpTraHNU4Y€CKUC COCAUHCHUS. BBICOKOMOJ'IGKy.TISIpHI)Ie COCAUHCHUA

2.1

ChopmupoBaHHOCT, YMEHUN TNPUBOAUTH TpPUBHUAJbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHMYECKUX BEIIECTB (ITWUJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIUIEPHH, (eHOd, (HopManbaerui, areTaibIeru/,
MypaBbMHAs KHUCJIOTA, YKCyCHas KHCJOTa, OJIEMHOBas KHUCJIOTA,
CTeapuHOBasi KHUCIIOTa, TJIOK03a, (QpPyKTO3a, Kpaxmal, IeJIo03a,

TJIALMH)

2.2

CdopMUpOBaHHOCT YMEHHUH XapaKTEpH30BaTh COCTaB, CTPOCHHE,

(1)I/I3I/I‘I€CKI/I€ M XUMHUYECKHE CBOMCTBA THUIHWYHBIX HpeILCTaBI/ITGJIef/'I




pa3IMYHBIX KIJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, ATHIICH,
NPONWICH, aleTwieH, OyramueH-1,3, wmerwnOyramuen-1,3, OeH3odn,
METaHOJ, 3TAHOJ, STUJICHIJIMKOIb, TIUIEPHH, (EHON, aleTaabIerus,
MypaBbHHAsS M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJIIIJI03a,

aMUHOYKCYCHasl KUCJIOTa)
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ChopmupoBaHHOCTh YMEHHSI WLIIOCTPUPOBATh T€HETHUECKYIO CBSI3b
MEXIy  TUINWYHBIMH  TPEACTABUTEISAIMU  PA3IMYHBIX  KJIACCOB
OpraHWYECKUX BEILECTB YPABHEHUSIMU COOTBETCTBYIOLIUX XUMHUECKUX

peaxiuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdhopmupoBaHHOCTH yMEHUs XapaKkTepu30BaTh HUCTOYHUKHU
YTIEBOJAOPOAHOTO ChIpbs (He(Th, MPUPOIHBIH ra3, yroib), CIOCOObI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKI

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH YMEHHUI BIAJACTh CUCTEMOW 3HAHM 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMUU TIPU U3YUYECHHUHU
BEIIECTB U XHUMUYECKUX sBIeHUH (HaOmoJaeHWe, U3MepeHue,
AKCIIEPUMEHT, MOJIETUPOBAHUE), UCITI0JIb30BaTh CHUCTEMHBIE
XMMHWYECKHE 3HAHUS [JI1 TPUHATHS PEIICHHWd B KOHKPETHBIX

JKU3HCHHBIX CUTYAlUAX, CBSA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHHI COOJIOJATh TPaBHIA TOJB30BAHUS
XUMHYECKON TMOCynoil u 1ab0opaTOpHBIM O0OPYJOBaHHEM, a TaKXKe
mpaBuiia oOpalleHusl C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIMSIMHU

110 BBIITOJTHEHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB
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ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATh U BBIINOJIHATH XUMHUYECKHUM
AKCTIEPUMEHT (TIPEBpAIICHNS] OPraHUYECKUX BEIIECTB IIPH HATPEBAHUH,
MOJyYeHHE 3TUIICHA U U3yYCHHE eTr0 CBOWMCTB, KAUECTBEHHBIC PEAKIIUU
OpPraHMYeCKHUX BEIIEeCTB, JCHATypauus ONKOB MpH HarpeBaHUH,
[[BETHBIC pPEaKIMH OEJIKOB) B COOTBETCTBHM C TpaBHJIAMU TEXHHKH
Oe30macHOCTH MpU OOpalleHUH C BEIIeCTBAaMU U JIaOOPaTOPHBIM
000pyI0BaHUEM; MPEICTABISATH pe3yIbTATHI XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX

peakuuii 1 GOopMyITUPOBATH BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

34

CchopMupoBaHHOCTh YMEHH MPOBOANUTH BBIUYUCIECHHS IO XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WUIIU
MPOAYKTa PEeaKlUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 HUCXOJHBIX BEIIECTB WM IIPOTYKTOB pEAKLIUN)

3.5

CdhopmMupoBaHHOCTD YMEHUH KPUTHYECKH aHaJIU3UPOBATh

XUMUYECKYI0 HH(OpMAIHIO, IMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB




(cpeactBa maccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh yMEHHUH CcOOIIOAATh MpaBHa SKOJIOTHYECKH
1eJIecO00pa3HOr0 MOBENEHHUSI B OBITY W TPYAOBOW NESTEIHHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS U OKpPYXAIOLIEH IPUPOLHOU
Cpellbl, OCO3HAaBaThb ONACHOCTb BO3JEHCTBUS HA JKHUBBIE OpPraHU3MBI
ONpPEACIEHHBIX OPTaHUYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTells
I[TAK (npenenbHO AOMYCTUMOM  KOHIEHTpAlUH), MOSICHATH Ha
IpUMEpax CrocoObl YMEHBIIECHHS M MPEJOTBPALICHUS WX BPEIHOTO

BOSI[@IZCTBPIH Ha OpraHu3M 4YCJI0BCKa

11 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHusA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAaHWW, KOTOpas BKIIIOYACT:
OCHOBOMNOJATalIIue  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aTOM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-AIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HMOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHWCJIEHUSI, XUMHYECKAsl CBS3b, MOJb, MOJISIpDHAs Macca, MOJISIPHBIN
00bEM, KpUCTATMUYECKas pemerTka, THIBI XUMHYECKUX peaxIui
(OKHCITUTENBHO-BOCCTAHOBUTENIbHBIE, 9K30- M SHIAOTEPMHUYECKHE,
peakii HOHHOTO OOMEHA), PacTBOp, 3JEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTAYECKAS] ~ JUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBUTED,
CKOPOCTh XMMHUYECKOM pEeaKIuu, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHS ANEKTPOIUTUYECKON mucconuanuu, [lepuoandeckwii
3akoH [I.M. MeHnneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUUECKUE CBEIACHHS O CBOMCTBAX,
COCTaBe, TMONYyYeHHMH U OE30IacCHOM HCIIOJNB30BAaHUM Ba)KHEUIIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JESITeIbHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCT, YMEHUW BBISBISTH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TIOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATUSL TIPU OINHMCAHUM CTPOCHUSI W CBONCTB HEOPTraHUYECKHX
BEIIECTB U WX NPEBPAIICHUI; BBISBISITH B3aHMMOCBS3b XUMHUYECKHX

3HAHUHI C IIOHATHUAMHA u npeaACTaBJICHUAMUA ApyTrux




CCTCCTBCHHOHAYYHBIX IPEAMETOB

1.3

Bnanenne OCHOBHBIMM METOJaMM HAy4yHOI'O IO3HAHMS BEUIECTB U
XUMHUYECKUX sBJIEHUN (HaOM0JeHHE, W3MEpEHHUEe, SKCIEPUMEHT,

MOJECJIUPOBAHNUE)

1.4

CdhopmupoBaHHOCT, yYMEHHU OMPEACIATh BaJCHTHOCTh H CTEICHBb
OKHCIICHUS XMMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
cocTaBa, BHJ  XUMHUYECKOW  CBSI3M  (KOBaJieHTHasl,  MOHHafi,
MeTaJUTHYecKasi, BOJOPOIHAsI) B COCIUHECHHSIX, THI KPUCTALTHYECKON
pPEIIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJISipHAsi, MOHHAas,

MeTaJlJIN4eCcKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAENATh XapaKTep Cpeibl B BOIHBIX

pacTBOpax HCOPraHNICCKUX CO€OUHEHMI

1.6

CdhopmupoBaHHOCT, ~ yMEHUS  KJIacCU(UIUPOBATH  XUMHUYECKUE
peakuuu Mo pa3lIuyHbIM MPU3HAKaM (YUCIy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J(QeKTy peakiuu, HW3MEHEHUIO0 CTeneHen
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIHUH,  y4aCTHIO

KaTajau3aTopa)

1.7

ChopMuUpOBaHHOCTh ~YMEHHMH  COCTABISATh YPaBHEHUS  PEAKIMA
pa3NUYHBIX THUIIOB, IOJHBIE W COKPALIEHHbIE YPaBHEHUS pEaKIHii
MOHHOTO OOMEHa, YUUTHIBasl YCIOBUS, IPH KOTOPBIX 3TH PEAKIUH UIAYT

J0 KOHIIa

1.8

ChopmupoBaHHOCT YMEHUH NMPOBOJUTH PEAKIUH, MOJITBEPKIAIOLINE
KAueCTBEHHBIM COCTAaB  PA3IMYHBIX HEOPraHWYECKUX  BEIECTB,
pacmo3HaBaTh OIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOLINE B BOJHBIX

pacTBOpaAx HCOPTraHUYICCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ pacKpbiBaTb CYIIHOCTb OKHUCJIUTCIIbHO-
BOCCTAaHOBHUTCIIBbHBIX peaKHHfI MMoCpecaACTBOM COCTaBJICHUA

AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

1.10

ChopmupoBaHHOCTE YMEHUNH OOBSICHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKOHN peakly OT pa3INyHbIX (PaKTOPOB

CpopMUpPOBAaHHOCTL yMEHUH  OOBSICHATH  XapakTep CMENICHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHMOCTH OT BHEIIIHETO BO3JCUCTBUS

(mpuntun Jle latensbe)

OOw1ast 1 HeOpraHuyecKasi XUMHs

2.1

CchopmupoBaHHOCTh yMEHHUH packpeiBaTh cMbich [lepuoandeckoro
3aKOHa JI.1. MenneneeBa " JIEMOHCTPUPOBATH €ro

CUCTEeMATHU3UPYIONIYI0,  OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO




byHKIIR

2.2

CdopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh FJIECKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKHX 3jJeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl XxuMuueckux daeMmeHToB J[.M. MeHnneneeBa, HCHOIb3Yys
MOHATUSA «S-, p-, d-dTIEKTPOHHBIC OpPOUTATIN», «IHEPIEeTHUYCCKUE
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MCHEHHS  CBOMCTB
XUMUYECKUX DJIEMEHTOB M MX COCAMHEHUH MO MepuojaM U Tpymnnam

[Tepuoanueckoit cucrembl XuMuuecKux 31eMeHToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHW XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKIAaTh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPTraHUYECKUMH BEIIIECTBAMH c MOMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

24

ChopMupOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPHUHAIIEKHOCTH
HEOPraHWYECKUX BELIECTB 10 MX COCTaBYy K ONpPEACIEHHOMY KIIAcCy
(rpynme) coennHeHHMH (MPOCTHIE BELIECTBA — METAIbl M HEMETAJLIbI,

OKCH/IbI, OCHOBAHHUSI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIDBI, COIIH)

2.5

CchopMupoBaHHOCTh YMEHUH MCIOJIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
JUIs  coCTaBiieHUS (OpMyJ BEIIECTB W YpPaBHEHUH XUMHYECKHX
peakuuii, cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHUS OTJENIbHBIX HEOPraHMYeCKUX BellecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, rameéHas W3BeCTb, Herali€éHas W3BECTb,

MATHEBAs COJIa, TUPUT U JIPYTHE)

2.6

CdopMuUpOBaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) 0OOIIHe
XUMHUYECKHE CBOMUCTBA HEOPTraHNYCCKUX BCIICCTB pPa3JIMYHBIX KJIaCCOB,
MOATBCPIKIAATH CYHICCTBOBAHUC reHEeTUYECKOU CBA3U MCKOY
HEOPraHMYECKUMH  BEIIECTBAMH € [OMOIIBK  ypaBHCHHU

COOTBETCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTH YMEHUI TIAHUPOBATH U BBIOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3fio’KeHHEe TMepoKCHAa BOAOPOJAa B TPHUCYTCTBUU
KaTaJau3aTopa, OINpeNeJeHHE Cpeabl PACTBOPOB BEIECTB C MOMOUIBIO
YHHUBEpPCAIbHOTO WHAMKATOPA, BIMSHUE pPAa3IHYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOH peaklHuH, peakuud HOHHOTO OOMeHa,
KauyeCTBEHHbIE peaKkluu Ha Cylb(dar-, KapOoOHaT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS, DPELIEHUE 3KCIEPHMEHTANbHBIX 3aJad IO TeMaM
«Metanne» u «HemeTaniasl»y) B COOTBETCTBUU C MPAaBUIIAMU TEXHHUKHU
0e30MmacHOCTH TpU OOpalleHHWH C BeUIeCTBAaMH U JabOpPaTOPHBIM

o0opy10BaHUEM; MPEJCTaBIISITh pe3yJIbTaThl XUMHYECKOTO




JKCIIEpUMEHTa B (QOpME 3amMcU YpaBHEHUH COOTBETCTBYIOLIMX

peakuuii 1 GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCTh yYMEHHH COONIONATh TpaBWJIa TOJIH30BAHUS
XMUMUYECKON MOCyZoiH M JabopaTOpHbIM O0OpYyIOBaHHEM, a TaKXKe
npaBuiia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHAMHU

10 BBIIIOJIHCHUIO na6opaToprlx XHUMHWYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepu3OBaTh  XHUMHUYECKHUE
MIPOLIECCHI, JIEKAIUE B OCHOBE MPOMBILIUIEHHOTO MOJYyYEHUs CEpHOU
KHCJIOTHI, aMMHaKa, a TaKkke C(HOPMHUPOBAHHOCTH IMPEICTABICHHUHA 00
O0IIMX HAyyHBIX MPUHLOUIAX M  HKOJIOTHYECKHUX  Ipobdiiemax

XUMHUYCCKOTI'O IMMPOU3BOJACTBA

XuMUs U )KU3Hb. PacuéTel

3.1

CdhopmupoBaHHOCTh MPEICTABICHUH O XHWMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJH XHUMHU B TO3HAHUU
SBJIIGHUH TPUPONbI, B (OPMUPOBAHWU MBIIUICHUS M KYJIBTYPHI
JTUYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelleHrs TNPaKTHMYECKUX 3a/Jad U IKOJIOTUYECKH OOOCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBBIO U IPUPOHON cpesie

3.2

CdhopMupoBaHHOCTH yMEHUI KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, IOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, ceTh IHTEpHET U Ipyrue)
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CdhopmupoBaHHOCT, yMEHHIA COONMIOJATh TpPaBHUIa DKOJIOTUYECKU
1enecoo0pazHoro MoBeNEHUsT B OBITY M TPYAOBOM JESATENIBHOCTH B
LEJAX COXPAaHEHHUsI CBOEr0 3J0pPOBbS U OKPYXAKIIEH ITPUPOIHOU

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OpPraHU3MBI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens 11K, moscHsaTe
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOS,Z[CP'ICTBHSI Ha OpraHusM 4€JIOBCKa

3.5

CdopmupoBaHHOCTH yMEHUI MIPOBOUTH BBIUMCIICHUS C
UCIIOJIb30BAaHUEM MOHSTHUS «MAaccoBasi JI0JI1 BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIICHHWIA TA30B TPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TeIrIoBOro 3ddexra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacCChl

BCUICCTB, MPCBPALICHUA U COXPAHCHHA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeOpeTI/I‘-IeCKI/IC OCHOBBI OpFaHquCKOfI XHUMHUHU

1.1

HpeIlMCT OpFaHquCKOﬁ XUMHH: €€ BO3HHUKHOBCHHC, PAa3BUTUC U 3HAYUCHUC B
IMOJIYYCHHUHN HOBBLIX BCHICCTB U MATCPHAJIOB. TeopH;I CTPOCHHUA OPraHUYCCKUX

coenuaeHnit A.M. BytnepoBa, €€ OCHOBHBIE TIOJIOKCHHS

1.2

CtpykTypHble (POPMYJIBI OpPraHMYEecKHUX BellecTB. ['OMoOrus, H30Mepus.
XuUMHUYEcKasi CBsI3b B OPTaHUYECKHX COCIMHEHMSIX — OJMHAPHBIE W KPaTHBIE

cBsi3u. [IpencraBienue o K1acCU(pUKAIMA OPTaHUUECKUX BEIIECTB

1.3

Homenkmatypa ~ opranuueckux  COeAMHEHUM  (CHUCTeMaTH4ecKas) |
TPUBHUAJIBHBIE HA3BaHUS BAXKHEHIIUX MPEICTABUTENICH KIIACCOB OPraHUYECKUX

BCIICCTB

YrieBogopoasl

2.1

AJIKaHbl: COCTAaB U CTPOECHHE, TOMOJIOTMUECKUH psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTEIN AIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakuu 3aMelIeHus U TOPEHUS), HaXOXKACHUE B MPHUPOJE, MOJYyUYCHHE U

IIPUMEHEHHE

2.2

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUI psiA. DTUIEH U NPONUIEH —
MIPOCTEHIINE MPEICTABUTENN AJKEHOB: (PU3MUYECKUEe M XUMHUYECKUE CBOUCTBA
(peakuuu THIPUPOBAHUS, TAJIOTEHUPOBAHMA, TUApPATALUU, OKUCIECHUS WU

HOJ'II/IMepI/ISaIII/II/I), IMOJIYUCHHUEC U MPUMCHCHUC
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Ankanuensl: Oytaawes-1,3 u metunOyramueH-1,3: cTpoeHHe, Ba)KHEHITHE
XUMHYECKUE CBOICTBA (peaxrust MOJIMMEPU3AIUN ). [Tonyuenue

CUHTETUYECKOIO KayuyKa U PE3UHBI
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AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUN psijl. ALETUIICH
— MPOCTEHIHIA TPECTaBUTENb aKUHOB: COCTaB, CTpOEHHE, (PUINYECKUE U
XUMUYECKHE CBOWCTBA  (pEaKkIMu THAPUPOBAHUSA, TaJIOTCHUPOBAHMS,

rUpaTaliy, TOPeHUsl), IOJyUeHNe U IPUMEHEHNE

2.5

Apenbl. beH3on: cocraB, crpoeHue, ¢uzNYecKMe U XUMHUYECKHE CBONCTBA
(peakuuy TaJOT€HUPOBAHUS M HUTPOBAHUS), IMOJyYEHHE M IPUMEHEHHUE.
Tonyon: cocrtaB, cTpoeHue, PU3NIECKUE U XUMHUYECKHE CBOMCTBa (peakiuu

TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYy4YCHHUEC U NMPHUMCHCHUC. ToKCUYHOCTB




apeHoB. I'eHeTHYeCKas CBA3b MEXKIy YIVIEBOJOPOJAMH, IPUHAICKAIUMU K

Ppa3JIMYHbIM KJIacCaM

2.6

IIpuponHble HMCTOYHUKM YINIEBOXOPOAOB. IlpupoaHslli ra3 M IOIyTHBIE
HedTsHbIe ra3bl. Hed1h u €€ nmpoucxoxaenue. CrocoObl mepepaboTku HEDTH:
MEepPEroHKa, KPEeKUHT (TePMHUUECKHUH, KaTaTUTHIYECKUI), muponu3. [IpomyKTh
nepepaboTKu HePTH, WX MPUMEHEHHE B TPOMBIIUIEHHOCTH H B OBITY.

KaMeHHBIH yronb U MpoayKTHI €ro nepepadoTKu

Kucnoponcoaepkauiue opraHu4eckue CoeAMHEHUS

3.1

IIpenenbHble  OAHOATOMHBIE CHOUPTBHL. MeETaHOI M 3TAaHON: CTPOCHHUE,
¢u3nyeckue U XMMHUYECKUE CBOMCTBA (peakIMU C aKTHUBHBIMH MeETasllaMH,
rajJloreHOBOJIOPOJIaMH, TOpPEHHE), NMpUMEHeHHe. BomoponHble CBA3M MeXIy
MOJIEKYJIaMH CIIUPTOB. JIeMCTBHE METaHOJIA M OTaHOJIA HA OPraHU3M YEJIOBEKA.
MHoOroatoMHple  CIHUPTBHL.  OJTWIEHIVIMKOAb W IJIMLEPUH: CTPOCHHE,
¢u3nyeckue M XHMMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasl Peakliusl Ha MHOTOAaTOMHbIE cIIUpTHI). JleiicTBue Ha

OpraHru3M 4YCJIOBCKA. HpI/IMeHeHI/IG TIIMLOCPHUHA U STUJICHI JTIMKOJIA

3.2

®deHoJI: CTPOCHHWE MOJEKYNbl, (U3MYECKHE ¢ XHWMHUYECKHE CBOWMCTBA.

Tokcuunocts eHomna. [Ipumenenne penomna

3.3

Anpnerunpl W KeToHbl. DopManbaeruz, aueTalbACTHI:  CTPOCHHE,
¢usnueckue W XUMUYECKHE  CBOWCTBAa  (peakuuWud  OKHUCICHUS U

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKI_II/II/I), IMMOJIY4YCHHUC U ITPUMCHCHUC

3.4

O/HOOCHOBHBIE NpeiebHbIe KapOOHOBBIC KUCIOTH. MypaBbUHAs U YKCyCHas
KUCJIOTBI: CTpOEHHE, (PU3MUECKUEe U XUMMHUECKUe CBOICTBa (CBOICTBa, 00LIMe
JUI KJacca KUCJIOT, Peaklus STepu(UKalMK), MOJyuyeHHEe U IPUMEHEHHE.
CreapuHoBass M OJIEMHOBAsl KHUCJIOThl KakK IPEJACTaBUTENN  BBICIIMX
KapOOHOBBIX KHCIOT. MplIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX

MOIOIIIEE TEHCTBUE

3.5

Crnoxuble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
ClIOKHBIX  3¢upoB. XKupel. T'maponus xupos. IlpumeHeHue KHUPOB.

buonornueckas posb )KUPOB

3.6

VYrneBoabl:  cocTaB, Kiaccupukauus ~— YrJIeBOAOB  (MOHO-, JU- U
noyimcaxapuabl). [Joko3a — TPOCTEHUIIMKA MOHOCAXapui: OCOOCHHOCTH
CTPOCHHS MOJICKYJIbI, (PU3NUECKHe U XMMHUECKHE CBOWCTBA (B3aUMOICHCTBUE
¢ ruapokcuaoM wmenu(Il), oxucieHne aMMHAYHBIM PACTBOPOM OKCHJA
cepedpa(l), BoccranoBiieHne, OPOKEHHE TIIOKO3bI), HAXOXKACHUE B TIPUPOJIC,
npuMeHeHue, Ouonorudeckas poib. dorocunres. Dpykroza kKak H3OMED

noko3pl. Kpaxman u nesnronosza Kak IpuUpojHble noaumepsl. CTtpoeHue




KpaxmMajia U LCJUIIOJIO3bI. ®Ou3nyeckue M XUMHYCCKHE CBOMCTBA KpaxmaJjia

(FI/I,Z[pOJ'II/I3, KauCCTBCHHAA pCaKkuus C I/IO,Z[OM)

A3OTCOZ[Cp)KaU.II/IC OpTraHU4YC€CKUC COCANHCHUA

4.1

AMHWHOKHCIOTBI KaK aM(I)OTCpHBIC OpTraHU4YC€CKUC COCIUHCHU. dusznueckue u
XHUMHYECKHE CBONCTBA aMHHOKHCIIOT (Ha IIpuMEpe FJII/ILII/IHa). buonormgeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HeHTI/IJII)I
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benku kak NpupOAHBIE BBICOKOMOJIEKYJSIpHbIE coeiauHeHus. [lepBuuHas,
BTOpPUYHAS U TPETHYHAas CTPYKTypa OesnkoB. XMMHUECKHE CBOMCTBA OEJIKOB:

TUIPOIU3, ICHATYpallisl, KAYeCTBCHHBIE peaKIUy Ha OeTKu

BBICOKOMOIEKYIISIPHBIE COCITMHEHUS

5.1

OCHOBHBIC TOHATHS XUMUHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD,
noJmmep, CTPYKTYpPHOC 3BCHO, CTCIICHDb noJIMMEpur3alium, CpCaHssa
MOJICKYJIAApHasd Macca. OCHOBHBIE MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX

COGJII/IHGHI/Iﬁ — nNoJMMEpu3anusa U MOJIUKOHACHCALIUA

5.2

DKClepUMEHTAIbHbIE METOJbl HM3yYeHHUS BEIIECTB U UX MpeBpalleHUil:
O3HAaKOMJIEHHE ¢ oOpasllaMH TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

IJIAaCTMACC, Kay4yKoB. [IoiydeHre CHHTETUYECKOr0 KaydyKa U pe3UHbI

11 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XuMuyeckui 3ieMeHT. AToM. Snpo aroma, HW30TOMBI. OJIEKTPOHHAas
000J104YKa. DHEpreTHYecKue ypoBHH, MOAYPOBHH. ATOMHbIE OpOuTany, s-, p-,
d-snemenTbl. OCOOEHHOCTH paclpesieleHusl 3JIEKTPOHOB IO OpOUTalsiM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTrypauus

aTOMOB

1.2

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHUYECKUX DJIEMEHTOB
AWM. MenneneeBa. Cps3p mnepuoguueckoro 3akoHa u Ilepuomuueckoit
CUCTEMBI XUMUYECKUX 2i1eMeHTOB J[.M1. MenaeneeBa ¢ COBpeMEHHON TeOpUEN
CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XHUMHUYECKHX
AJIIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BELIECTB MO IPyNIaM U

nepuoaam. 3HaucHUE NEPUOANICCKOI0 3aKOHA B pa3BUTUHU HAYKU

1.3

Ctpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIBI XWMHUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJSIpHAsT U TOJIApHAs, MOHHAsg, MeTauinyeckas). VoHsbl:

KaTUOHBl M aHMOHBI. MeXaHHU3MBbI O6pa3OBaHI/I$I KOBAJICHTHOM XHMHUYECKOM




cBs13U (0OMEHHBIN M JOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa  MOJIEKYJISPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa  BEIIECTBA. THUIMBl KPUCTAUIMYECKUX  PEHIETOK.
3aBHCUMOCTh CBOWCTBAa BEIIECTB OT THIMA KPUCTAJUIMYECCKON PEIIETKH.
ITonsarue o AUCIICPCHBIX CHUCTEMAX. Uctunueie n KOJUIOMOHBIE PAaCTBOPEL.

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHMI. Homenxiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

Xumudeckass — peaknus.  Kiaccudukamus  XUMHYECKHX — pPEakiuid B
HEOPraHUYeCKOW W OpPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHHS MAacChl
BEIIECTB, 3aKOH COXPAHEHUsS M MPEBpallCHUS SHEPrud MPU XHUMHYECKHUX

peaxkuusx

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpartumbie peakiuu. XUMHUYECKoe paBHOBecue. DaKTOphI, BIUSAIOIIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle llarense

1.10

OnexTponutryueckas auccornuanus. CunbHbIe U cnadbie amekTponuThl. Cpena
BOIHBIX paCTBOPOB BCIICCTB: KHCJIasd, HeﬁTpaJIBHaﬂ, mIeJIoyHasl. PeaKIII/II/I

HOHHOTO OOMEHa

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pcakuuu

HeOpFaHI/I‘lCCKaﬂ XHUMHUA

2.1

Hemeramnsl.  [lomoxenue HemeramnoB B Ilepuomnueckon  cucreme
xumudeckux anemeHToB J[.M. MeHaeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
duznyueckre CBOWCTBA HEMETAJIOB. AJUIOTPOINHsI HEMETAJUIOB (HA MpUMepe

KHCIIOpoJia, cephl, (hocdopa u yriiepoaa)

2.2

XUMHUYECKHE CBOMCTBA Ba)XHEHIIMX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHsS) U HX COSAMHEHHMH  (OKCHIIOB,
KHCTIOPOJICOACPKAIUX KHUCIOT, BOAOPOIHBIX coefauHeHwuii). [Ipumenenue

BaXKHEHIINX HEMETAJIOB U UX COEIUHEHUN
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Mertamnel. [Tonoxxenne meramioB B Ilepuomudeckoil cucreMe XUMUYECKHUX
sanementoB J[.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obomouek atoMoB MeTrawioB. OOmue (u3nueckue CBOWCTBA METAJUIOB.

CnaBbl METAILIIOB. QHCKTpOXI/IMI/ILICCKI/Iﬁ pan HaHpﬂ)KCHI/Iﬁ MCTAJJIOB
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XUMHYECKUE CBOMCTBA BaKHEHIIMX METANIOB (HATpUM, Kajdui, KalbIUH,
MarHuii, aJlOMUHUHI, IIMHK, XpOM, JKele30, Mellb) U UX coeauHeHui. Odime

CrocoObI MOTy4YeHUs MeTa/uIoB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE




2.5

I'enernyeckass CBA3b HCOpPTraHNYCCKUX  BCHICCTB, MPUHAMICKAINIHUX K

Ppa3jInYHbIM KJIaCCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHUU BKOHOFHHCCKOﬁ, 3HCpFCTI/IQCCKOﬁ U IHUIIEBOH
6630H3CHOCTI/I, pa3sBUTHHU MCIUIWHBI. Ilonsatne o HAay4YHbBIX MCTOIAX

IIO3HAHUA BEIIECTB U XUMHUYECCKHUX peaKm/Iﬁ

3.2

[IpencraBiaenuss 00 OOmMKMX HAay4YHBIX [PHUHIMIAX  POMBIIUIEHHOTO
MOJTyYEHUSI BOXKHEHIINX BeIIeCTB. YeIOBEK B MUPE BEIIECTB M MaTEPHAIIOB:
BOKHEWIIIME CTPOUTENIbHBIE MaTepualbl, KOHCTPYKI[MOHHBIE MaTepUalbl,
KpacKH, CTEKIJI0, KepaMHKa, MaTepuasbl AJs SJIEKTPOHUKU, HAaHOMATEepUAIbI,

OpraHUYeCKHe U MUHEpAJIbHbBIE YJOOPEHHUS

3.3

XuMHsS ¥ 3I0pOBbE 4YEJIOBEKA: MpPaBHUJAa HCIIOJIIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBujia 0€30MaCHOrO HMCIOJIb30BaHUS IMpenapaTroB ObITOBOM

XUMHHU B HOBCCHHCBHOﬁ KHU3HU

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

VYuebnuk O.C.I'abpuensin, U.I'.OctpoymoB, C.A.CnankoB «Xumusi-10»,

Mocksa «IIpocsemenue»,2020, 128 ctp.

Xumus, 11 knacc/ IN'abpuensan O.C., Octpoymon W.I'., Cnaakos C.A.,

AxknuonepHoe odmectBo «M3aarensctBo «lIpocsemenue»,2021,127 ctp.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

LJocTmKeHne MeTanpeaMeTHbIX Ppe3ybTaTOB B paMKaX U3y4YeHUs npeaMeToB

€CcTecTBeHHO-Hay4YHoro 610Ka (ocHoBHOe 0bLee ob6pasoBaHMe) :

MeToauyecKkmne pekoMeHaaunn. - M. : ®rBHY «MHCTUTYT cTpaTerMm passuTms

obpasoBaHusa», 2023r.




URL: https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-
blok_01.pdf
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