MHUHUCTEPCTBO MPOCBEIEHUA POCCUACKON ®EJAEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0uauku TaTtapcran
HNcenonnurtenbHbli KOMUTET CAPMAHOBCKOI0 MYHULIIMIIAJILHOIO PailoHa

Pecny0simku Tarapcran

MBOY " Ixannibckas ruMHazus’"

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBogurens HIMO  3amecrturensb Hupextop MBOY
nupekropa no YP " [I>KanmunbCcKas
- ruMHazus"
Kynbnanosa .11, Munnaxmeropa P.®

[Tpotokomn Nel ot «22»

aBrycra 2025T. Bymarosa I'.H.

[Tpuka3 Ne86 ot «25»
aBrycra 2025r.

AOKYMEHT NOANUCAH
QNEKTPOHHOM NOAMUCHIO
Ceprd
Braer
i 072026

PABOYASI IPOTPAMMA
(ID 9638714)

yueOHOoro npeamera «Xumus. ba3zoBblil ypoBeHb»

s ooygaromuxcs 10 — 11 xmaccoB

nrt.Jxaamas 2025-2026



NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XuMUM Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpa3zoBanun B Poccuiickoit ®enepanuun», TpeOoBaHUI K pe3yibTaTam
ocBOeHUsl (eaepanbHO 00pa30oBaTEIBLHON MPOrPaMMBbl CPEIHETO OOIIEro
obpazoBanus  (®OII COO), npencraBieHHeix B  DenepaibHOM
rocyJaapcTBeHHOM oOpasoBatenbHOM ctangapte COO, ¢ yuérom Konneniuu
npenojaBaHus  y4eOHoro mpeamera «XuMHUS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickon — Depepamuu,  peanus3yrOlIMX  OCHOBHBIE
oOpa3zoBaTeibHbIE TPOrpaMMbI, W OCHOBHBIX TMOJOXeHUN «CTpaTeruu
pa3Butusa BocnuTanus B Poccuiickoin denepaunu Ha nepuoxn Ao 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOJIXOJOB K pa3pabOTKe TMpOrpaMMbl IO XUMHUH, K
OTpeNeNIeHUI0 00IIel cTpaTeruu OOydYeHHS, BOCIHUTAHUS U Pa3BUTHS
oOydJaromuxcs CcpeicTBaMu ydeOHoro mnpeamera «Xumus» s 10-11
KJIacCOB Ha 0a30BOM YPOBHE COCTAaBHWJIM KOHIlENTyaldbHbIe Tojoxkenuss GI'OC
COO o B3auMOOOYCJIOBIEHHOCTH IIeJieil, colepKaHHs, pPe3yJbTaToOB
oOy4deHus ¥ TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMHUYECKOe oOpa3oBaHue, MoJy4aeMoe BBITYCKHUKAMHU
o011e00pa3oBaTeIbHON OpraHu3aluy, SBJISETCS HEOThEMJIEMOM YacThlO MX
oOpa3zoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM ypOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYIINX
[EJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPUPOJIbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH
KyJbTYphl YEJIOBEKa, a TAKXKE HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBBIO M TPHUPOAHOW cpeae. Peamusyercs XuMHUYECKOE
oOpa3oBaHre OOyYalOIIMXCS Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs
CpelncTBaMH Y4eOHOTrO TMpeaMeTa «XUMHs», COJIEpkKaHUE M TIOCTPOCHUE
KOTOPOTO OMpe/eIeHBI B MPOrpaMMe M0 XUMUHU € YUETOM CHeUPUKA HAYKU
XUMHUH, €€ 3HA4YCHHWs B TO3HAHUM TPHUPOALI M B MaTePUATBHOW KHU3HU
0O0IIeCcTBa, a TAaKXKe C YI4ETOM OOIIMX IeJIei ¥ MPUHIIUIIOB, XapaKTePU3yIOIINX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpemHero oOmero oOpa3oBaHUS B
Poccuiickoit @enepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb
B COBPEMECHHOW IIMBWIM3AIMK, B CO3JaHWM HOBOW 0a3bl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOW BKJaJd B (POpPMHpPOBAHHE PalMOHATIBLHOIO
HAy4yHOrO MBIIUICHUSI, B CO3JaHHE IEJIOCTHOIO MpEACTaBICHUS 00



OKPYXAaIIIEM MHUPE KakK O €IMHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopMmupyercsi B XMMUU HAa OCHOBE IMOHHMMAaHUs BEHIECTBEHHOTO COCTaBa
OKPYKAIOIIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHUEM BEIIECTB,
WX CBOMCTBAMU U BO3MOXKHBIMH OOJIACTSIMH MPUMEHEHUS.

TecHO B3aUMOJCHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMU, XUMHUS
cTaja HEOThEMJIEMOM YacThi0O MUPOBOU KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM
YCHEIIHOTO TPYJla U KU3HU KaKJ0ro uieHa obmiectBa. CoBpeMeHHAsT XUMUS
KaK HayKa CO3UJaTelibHasi, KaKk HayKa BBICOKMX TE€XHOJIOTHMW HaIlpaBJI€HA Ha
pelieHre TI00aNbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHUIIEBOM, JKOJIOTHYECKOW OE30MacHOCTU U
OXpaHbl 3JOPOBBS.

B cooTBeTrcTBUU ¢ OOMMMU HEISIMU U NPUHIIUIIAMUA CPEAHETro OOIIero
oOpaszoBanus cojiepxkanue mnpeaMera «Xumus» (10-11 xmaccel, 6a30BbIT
YPOBEHB U3YUYEHHUS ) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOJATOTOBKY  OOy4YarIIMXCs, HEOOXOAUMYIO WM A BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOTO BKIJIIOYEHHUS B KU3Hb COLIMYMA,
NPOJIOJDKEHUST O0pa3oBaHUST B PaA3IMUHBIX O0JIACTSX, HE CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocrapistonuMu  nipeMeTa «XUMUs» SBISIOTCS 0a30Bble KypChl —
«Opranudeckass xumusi» 1 «OO0IIass ¥ HEOPraHUYECKass XUMUA», OCHOBHBIM
KOMITIOHEHTOM COJIE€P)KaHUS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKWu:
CUCTEMA 3HAaHUW MO HEOPraHMYEeCKONM XMMHHU (C BKIIOYEHUEM 3HAHUN W3
oOmiel XUMUM) U OopraHudeckord Xxumuu. OOopMUpOBaHUE JTAHHOW CHCTEMBI
3HAHWW TIPH U3YYCHHUU MpeaMeTa 00ecieunBaeT BO3MOXKHOCTh PACCMOTPEHUS
BCEro MHOT000OpAa3usl BEIIECTB HA OCHOBE OOIINX MOHSITUH, 3aKOHOB M TEOPUI
XUMUU.

CtpykTypa coaepkanusi KypcoB — «Opranudeckas XxuMmus» u «O0mas u
HEOpraHUYeCKas XUMUs» CPOpPMUPOBAHA B MPOrpaMMe MO XHMMHHU Ha OCHOBE
CUCTEMHOT0 TMOJX0Ja K HM3Y4YeHUI0 y4eOHOro MmaTepuana u OoOyCIIOBIEHA
HUCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUW Ha ONpPENEIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHUHU BELIECTBA
paccMaTpuBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYECKUX
COCMHEHUN, a TaKX€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DIJIEKTPOHHBIX
MpEeACTaBICHU O CTpPOeHUHM BellecTB. CBelleHHs 00 M3y4yaeMblX B Kypce
BEIIECTBAX JAKOTCS B Pa3BUTUM — OT YIJIEBOAOPOJIOB JO CJOXKHBIX
OMONOTUYECKM AaKTUBHBIX COeAWHEHWH. B Kypce opraHudeckoil XuUMHUU
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OONIEro
o0pa3oBaHusl TEpPBOHAYANIbHbIC TMPEJCTABICHUS O XHUMHUYECKON CBS3H,



KJIACCU(DHUKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEILECTB
OT UX CTPOCHUSI, O XUMHYECKON peaKiinu.

[Ton HOBBIM yIJIOM 3peHHUS B TpeaMere «XuMHs» 0a30BOTO YPOBHS
paccMaTpHUBaeTCsl M3yUYEHHBIH HAa ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUA
TEOPETUYECKU MaTepuasl M (PaKTOJIOTMYECKUE CBEIEHUS O BEIIECTBAX H
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0111asi 1 HeopraHudeckas
XUMHUS» 00y4arolmuMcs MPEeAoCTaBIsAeTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHUE
NEPUOJUYECKOTO 3aKOHa C OOILETEOPETUYECKUX U  METOHOJOTHUYECKHUX
NO3UIUH, TTTy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (PYHKIIUI 3TOT0 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O Ba)XKHEWIIUX BEIIECTBaX, WX COCTaBeE,
CTPOCHUH, CBONCTBAX W MPUMCHEHUH, a TAK)KE O XMMHYCCKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS JomoyHseTcs B Kypcax 10 m 11
KJIACCOB AJIEMEHTAMH COJECpXKaHUS, HMEIOIIUMH KYJIbTYPOJOTHUYECKHN U
NPUKIIAHON XapaKkTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U
XHMHHU C JIPYyTUMH HayKaMH, pPacKpbIBalOT ¢ pojib B IO3HABATCIBHOW H
NPAKTUYECKON  JCSATENBHOCTH  YEJOBEKAa, CIOCOOCTBYIOT — BOCIHMTAHHIO
yBaXEHHUS] K MPOLIECCY TBOpPUECTBA B O0JACTH TEOPUH W TMPAKTHUUECKHUX
OPWIOXKEHU  XUMHHM, TIOMOTaloT  BBIITYCKHUKY OPHUEHTHPOBATHCA B
OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MpoOJeMax, CBA3AHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh MHPOPMALIMIO U MPUMEHSATH €€ NJIsi MOMOJTHEHUS
3HAHUI, pelIeHHUs MHTEJJIEKTYaIbHbIX U AKCTIEPUMEHTATIbHBIX
UCCIIEIOBAaTENbCKUX 3a7a4y. B 1enoMm cojepkanwe y4eOHOro mpenmMera
«XUMUS» TaHHOTO YPOBHSI M3YYEHHs] OPUEHTUPOBAHO Ha (POPMHUPOBAHHUE Y
00ydJaromuxcss MUPOBO33PEHUECKON OCHOBBI JUISI MOHMUMaHUs (puinocockux
uAeH, Takux Kak: MaTepuajibHOE€ EIMHCTBO HEOPraHMYECKOro U
OpPraHUYeCKOTr0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM H
CTpPOEHHUEM, IMO3HABAEMOCTh MPHUPOJHBIX SBICHUN MyTEM JKCIEpPUMEHTa U
pElIeHHs] TPOTHBOPEYUH MEXIYy HOBBIMH (AaKTaMU € TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHHME POJM XUMHH B PEIICHUH 3SKOJIOTHYECKHUX
npo0ieM, a Takxke mpodiaeM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPHS,
CO37aHMsI HOBBIX TEXHOJIOTHUI ¥ MaTepUaJIOB.

B mnane pemeHusi 3amad BOCIHTAHHS, PA3BUTHS W COIMATH3AINN
0Oy4JarommXcsl MPUHATHIE TPOTPAMMON IO XUMHUHU MOAXOABI K OTPEIEICHUIO
CONIEpKaHUS W TOCTPOCHUS MpeaMeTa MpeaycMaTpuBaoT (OPMHUPOBAHUE
VHUBEPCAIBHBIX YYEOHBIX JCUCTBHM, HWMEIOMUX 0a30BOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JEATEIHHOCTH: PEUICHUs MpoOJieM, MOWCKa, aHaln3a |
00paboTkn uHGOpPMAIIMK, HEOOXOAUMBIX JJIsI TPUOOPETEHHUS  ONBITA



MPAKTUYECKON M MCCIIEIOBATENIbCKON NESTEIbHOCTH, 3aHUMAIONIEH Ba)KHOE
MECTO B MMO3HAHUU XUMUHU.

B mpakTtuke npenojaBaHusi XUMHU KaK Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus, TaK U Ha YyPOBHE CpeIHEro oOuiero o0pa3oBaHus, MpHU
OTPENICICHUH COACPIKATEIILHOM XapaKTePUCTHKHU IIeJIell U3y4eHusl IpeameTa
HaIpaBJICHUEM TEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIIMOHHO TPU3HAETCS
dbopMupoBaHUE OCHOB XUMHUUYECKOM HayKu Kak o0O0JIaCTU COBPEMEHHOIO
€CTEeCTBO3HAHUS, MPAKTHUYECKON IESATEILHOCTH YEJIOBEKAa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C METOAMYECKON TOUKH 3PEHUsI TaKO
MOAXOA K OINpeNeeHUI0 MeJied HW3yYeHHs MpeaMeTa SIBISETCS BIOJHE
OTIPaBJIaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHMUsI TJIABHBIMU IEJISIMU U3YUCHUS MpeMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBisIIOTCS:

e (opmMupoBaHHE CHCTEMBl XHWMHUYECCKUX 3HAHWW KaK BaKHEHIIEH
COCTABJISIIONICH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE
KOTOPOM JIeKaT KIFOYEBbIE MOHSTHUS, (YHIAaMEHTAIbHBIC 3aKOHBI W
TEOpPUH XUMHUH, OCBOCHHUE S3bIKa HAayKH, YCBOEHHWE M IOHUMaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHEH X Pa3BUTHUS U CTAHOBJIICHUS;

e (opmupoBaHue W pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJax
MO3HAHUSI BEHIECTB M XUMHYECKUX pEaKlMid, HEOOXOIUMBIX IS
NpUOOpEeTeHUsT YMEHUW OpPUEHTHUPOBATHCA B MHpE BEIIECTB WU
XUMHUYECKUX SIBICHUH, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKOM U
ITOBCEIHEBHOM KU3HHU,

e pa3BUTHE YMEHHUW H CIOCOOOB JESITENBHOCTH, CBSA3aHHBIX C
HAOIOIEHUEM W OOBSICHEHHEM  XHMHYECKOTO  IKCIEPUMEHTA,
coOmroIeHneM MpaBuiI 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsimy c¢ atum, comepxaTelnbHas XapaKTepUCTHKa IeJied W 3aaad
M3YyYEeHHS MPEAMETa B MPOrpaMMe 0 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBHHM C HOBBIMU TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpa3zoBanusa. CerogHss B TMpenojaBaHUM XWMHU B OOINbIIEH CTENEHU
OTIa€TCsl MPEANOUYTEHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHUsl OOy4eHMUs,
OpHUEHTUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON
OpraHu3allid, BIAJCIONIETO HE HA0OpOM 3HaHUH, a (QYHKIMOHAILHOM
IPaMOTHOCTBIO, TO €CTh CIOCOOAMHU W yMEHHSIMHU aKTUBHOTO TOJTYYEHUS
3HAHWA W TIPUMEHCHHS UX B PEaJbHOW KWU3HH JUISl PEHICHUS MPAKTHUYCCKHUX
3a/1ad.



B cBs3u ¢ 3TUM Tipu M3ydeHWM TpeaMeTa «XUMHS» JOMHHHPYIONIEEe
3HAYEHWE MTPUOOPETAIOT TAKKE IS U 3a7a9H, KaK:

aganTanus OOyYaromMXcs K YCJIOBHSIM JIWHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (OPMHPOBAHUE HWHTEILICKTYaJIbHO PAa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO,  COTPYAHHYECTBY, CAMOCTOSTEIHPHOMY  TPHHSTHIO
I'PaMOTHBIX PEIICHWA B KOHKPETHBIX YKU3HCHHBIX CUTYAIMSIX, CBSI3aHHBIX C
BEII[ECTBAMHU U UX MIPUMCHCHHEM;

dopMupoBaHUE Y OOYYArOIIMXCS KIIOYEBBIX HABBIKOB (KITHOUEBBIX
KOMIIETEHITNH ), UMCIOIIINX YHUBEPCATbLHOE 3HAYCHHE ISl PA3TUYHBIX BHJIOB
NeATeNIbHOCTU: PpeIIeHUs MpoOsieM, TMOMCKa, aHamum3a U 0o0paboTKu
UHPOPMAIMK, HEOOXOMUMBIX [IJII TPHOOPETCHHS OIbITa JACATCIBHOCTH,
KOTOpas 3aHMMaeT BaKHOE MECTO B TIO3HAHWUU XUMUU, a TAKXKE JIJIS OLICHKH C
MO3UIUH DKOJIOTMYECKOW OEe30MacCHOCTH XapaKTepa BIIHMSHUS BELISCTB U
XHUMHYECKUX MPOIIECCOB HA OPTAaHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BUTHE  TIO3HABATCIBHBIX  WHTEPECOB,  HMHTC/UICKTYalbHBIX W
TBOPUYECKHX CIIOCOOHOCTEH O0OYyYaronuxcs: CIOCOOHOCTH CaMOCTOSTEIBHO
NpHOOpEeTaTh HOBBIC 3HAHUS 110 XUMHUU B COOTBETCTBHHM C YXHU3HCHHBIMHU
OTPEOHOCTSAMH, HCIIOIb30BaTh COBPEMCHHBIC uH(OpPMaIIIOHHBIC
TEXHOJIOTUW JUIS TIOMCKAa M aHajlu3a Yy4eOHOW W HayYHO-TOMYJSIPHOM
uH(OpPMaIMK XUMHYECKOTO COJIEPKaHNUS;

dbopMupoBaHUE U Ppa3BUTHE Y OOYYAIOIMMXCS AaCCOIMATUBHOIO U
JIOTUYECKOTO MBIIIJIEHUs, HaOII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOAWMMBI, B YAaCTHOCTH, MPHU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarmuxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHUH, €€ BAXXHOW POJIM B PEUICHUH TJI00ATBHBIX MPOOIeM
pPaIMOHANILHOTO  TPHUPOJIOINONB30BAHUS,  IMOTOJHEHUS  IHEPTreTHYECKUX
pEeCypcoB M COXpaHEHUsS  NPHUPOJAHOTO  PABHOBECHS,  OCO3HAHMS
HEO0OXOIUMOCTH OEpPEKHOTO OTHOIICHHSI K MPUPOJIE U CBOEMY 3J0POBBIO, a
TaKKe IPUOOPETCHHS OIbITa MCIOJB30BAHUSA TOJYYCHHBIX 3HAHUN IS
MPUHATHS TPAMOTHBIX PEHICHHH B CUTYAIlUSAX, CBSI3aHHBIX C XUMHUUYECKUMU
SIBJICHUSIMH.

B yueOHOM 1utaHe cpemHero oOmiero oOpa3oBaHUS MPEAMET «XUMHUS
0a30BOTr0 ypOBHSI BXOJHWT B COCTaB mpeameTHou obnactu «EcTtecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 9ncI0 YacoB, OTBEAEHHBIX ISl U3YYCHHUS XUMHUH, Ha 0a30BOM
YpOBHE cpeqiHero ol1iero oopa3zoBaHus, cocTtariser 68 yacos: B 10 kimacce —
34 yaca (1 yac B Hepento), B 11 kiacce — 34 vaca (1 yac B Henelnto).



COAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYEeCKON XUMHMH

[Ipenmer opraHuyeckod XHUMHUHU: €€ BO3HUKHOBEHUE, pA3BUTHE U
3HAYEHHUE B IIOJYYEHHUM HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOCHUSA
opraHnyeckux coeauHeHuid A. M. byrnepoBa, €€ OCHOBHBIE NOJIOKEHUS.
CtpykTypHble (GOpMYJIbl OpPraHMYECKHX BeIIeCTB. [ omMolorus, H3oMepus.
XHUMUYECKasl CBS3b B OPTAHUYECKUX COCAUHEHUSAX — OJUHApPHBIC U KpaTHbIC
CBSI3H.

[IpencraBienne o0  KiIaccuPUKaMM  OPraHUYECKUX  BEIIECTB.
Homenknatypa  opraHuyeckux  COeJUHEHUN  (cuUcTemMaTHdeckas) U
TPUBUAJIbHBIC HA3BAHMS BAXKHEUILIMNX NPEIACTABUTENICH KIIACCOB OPTaHUYECKUX
BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS! BEIIECTB U UX NPEBPAIICHUN:
O3HaKOMJIEHHE ¢ O0pa3laMHd OpraHMYEeCKUX BEHIECTB M MaTepHallaMH Ha HMX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OPraHMYECKHX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JAEMOHCTPALMOHHBIX OIIBITOB IO IMPEBPALICHUI0 OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (TiaBlieHue, 0OYyTJIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUM psf. MeTaH U 3TaH —
POCTEHIIINE MPEICTABUTETN ATKAHOB: (PU3UUYECKUE U XMMUYECKHUE CBOWCTBA
(peakuuy 3aMElIEHUs] U TOPEHUs), HAXOXKICHHE B NPHUPOAE, MOJIyYCHUE U

IPUMEHEHHE.
AJIKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH pAn. OTWIEH W
NPONUJIEH — TMPOCTEHINE TMPEACTABUTEIN AalKCHOB: (PU3UYECKHE W

XUMUYECKHE CBOMCTBa (pe€akuuu TUAPUPOBAHMS, TaJOTEHUPOBAHUS,
TUAPATALMHN, OKUCIICHUS U MOJMMEPU3aIUH ), TOTYyUYECHUE U IPUMEHEHUE.

Ankamuensl:  OyramueH-1,3 wu  merunOyragueH-1,3:  crpoeHue,
BaOXHEHIIINE XMMHUUYECKHUE CBOMCTBA (peakius nonuMmepuszanuu). [lomydeHue
CUHTETUYECKOIO Kay4yKa U PE3UHBL.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHSI, TOMOJIOTUYECKUU PS/I.
ALIETUIIEH — MPOCTEUIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOECHHUE,
du3nyeckue M XMMHYECKHME  CBOMCTBa  (peakuuu  THAPUPOBAHUS,
rajioreHUpPOBaHUs, TUIpaTalliU, TOPEHHUS ), OTYYCHUE U TPUMEHEHHE.



Apenbl. benzon: cocraB, cTpoeHHE, (PUINYECKHME M XUMUYECKHE
CBOICTBa (peakuWH TaJOTCHUPOBAHUS M HUTPOBAHMS), NOJYUYCHHE U
npumeHenue. Toayon: cocmas, cmpoeHue, Quauueckue U XuMuyeckue
ceolicmea  (peakyuu 2an02eHUpoO8aHUsi U HUMPOBAHUs), NOJYYEHUe U
npumenenue.  TOKCUMYHOCTL  apeHOB. ['eHeTHuUeckas CBSI3b  MEXIY
YII€BOJOPOIaMHU, IPUHAIICKAIIUMHU K Pa3JIUYHBIM KJIACCaM.

IIpuponHble MCTOYHUKU YIIIEBOAOPOAOB. [IpupoaHbIl ra3 U IOIyTHbIE
HedTsHpie Ta3bl. Hedtpb u e€ mpoucxoxaenue. CrocoObl mnepepadoTKu
He(TU: TEPEeroHKa, KPEKUHI (TePMHUYECKHH, KaTaIUTUYECKHM), MUPOIIU3.
[IpoaykTel mepepaboTKU HePTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yrosib u IpoAyKThl €ro nepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS! BEIIECTB U HUX NPEBPAIICHUM:
O3HaKOMJIEHHE C OOpa3llaMH IJIaCTMACC, KaydyKOB M PE3HHbBI, KOJJIEKIUU
«Hedtp» u «Yroib», MOAECTUPOBAHUE MOJIEKYJ VYIJIEBOAOPOIOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE MNPAKTHYECKOW paboOThI: MONTyYEHUE
ATUJIEHA U U3YUYEHHE €T0 CBOMCTB.

PacuétHrlie 3agaun.

Borunciienuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BELIECTBA WM IPOAYKTAa PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB MM MPOJYKTOB
peaKiun).

Kucsopoaconep:kamme opraHnyecKkue coeMHeHUus

[IpenenbHple OJHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOCHUE,
¢usznueckre U XMMUYECKHE CBOMCTBA (PEaklMud C aKTUBHBIMU METAJJIaMHU,
rajoreHoBOJAOpOAaMu, TOPEHHE), MpUMEHEHUuEe. BOoIopoaHbIE CBI3U MEXIY
MOJIEKYJIaMU CIHUPTOB. JleMCTBME MeETaHOJIAa W JTaHOJAa Ha OpraHu3M
YEJI0BEKA.

MHOroaToMHbI€ CIHHUPTHL. OTWICHIJIMKOIb MW TJHMLEPUH: CTPOCHHE,
¢usnyeckne M XUMHYECKHE CBOWMCTBA (B3aUMOJECHCTBUE CO UICIIOYHBIMU
MeTaJllaMH, KaueCTBEHHAsl peaKklusi Ha MHOTOAaTOMHBbIE CIUPTHI). JleiicTBue
Ha OpPraHu3M 4esoBeka. [Ipumenenne rimneputa U 3TUIICHTJIMKOIIS.

@deHon: CTpPOCHHE MOJEKYJbl, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowvi. DopManmpaeruj, aneTanbIerui: CTPOCHHE,
¢usnyeckue W XUMUYECKHE  CBOMCTBAa  (peaklUM  OKHUCIECHUS H
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINH ), [TOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAas U
YKCYCHasi KHUCJIOTBI: CTpO€HuE, (U3UUYECKUE U XUMHUYECKHE CBOWCTBA




(cBoiicTBa, OoOIIME AJIs KJlacca KUCIOT, peaklus 3TepuduKanum), NoaydyeHue
u npumeHeHue. CTeapuHOBass W OJICMHOBAsT KHUCIOTHI KaK MPEICTABUTEIH
BBICHIUX KapOOHOBBIX KUCIOT. MbljIa Kak COJU BBICIIUX KapOOHOBBIX KHUCIOT,
UX MOIOLIIEE IEUCTBHUE.

Cnoxubie 3¢Upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uaponus
cinoxkubix 3¢upoB. Kupsl. T'maponus kupoB. IlpumeHeHHe KHUPOB.
buonorunueckas poap KUPOB.

VYrneBoapl: cocTaB, Kiaccupukamus yriaeBojoB (MOHO-, AU- U
nosicaxapubl). [mroko3a — mpocTeimuii MoHOcaxapuj: OCOOCHHOCTU
CTPOCHHMS MOJIEKYJIbI, PU3UUECKUE U XUMUUECKUE CBOMCTBA (B3aUMOJICHCTBUE
¢ rugpokcugom wmeau(ll), okucieHue amMMUayHBIM PacTBOPOM OKCHJA
cepebpa(l), BocctaHOoBNIeHHE, OpOKEHUE TIIIOKO3BI), HAXOXKJIECHUE B TIPUPOJIE,
npuMeHeHune, Ouosiorudeckas poiyib. Dotocunre3. Dpykroza kKak u3OMep
TJTFOKO3BI.

Kpaxman u niemnronos3a kak nmpupoaHbie nojauMepbl. CTpoeHne Kpaxmaia
U 1eUrono3el. du3nueckue U XUMUYECKHEe CBOMCTBA Kpaxmaia (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHHUS! BEILECTB U WX NPEBPAIICHUN:
npoBe/ieHre, HAOII0ICHHE U ONTUCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KA4YeCTBEHHbIC pEAKIMH OJIHOATOMHBIX CHUPTOB (OKHCIIEHUE
staHona okcujpoM Menu(ll)), MHOTOaTOMHBIX CHHUPTOB (B3aMMOJICHCTBHE
riunepuHa ¢ ruapokcunom menu(ll)), anpaerunos (oOkuclieHHEe aMMHUAYHBIM
pactBopoMm okcuna cepebpa(l) u rumpokcumom Mmenu(ll), B3ammomeicTBre
Kpaxmalia ¢ M0JI0M), IPOBEJICHUE MPAKTUIECKON paboThI: CBOWCTBA PacTBOpa
YKCYCHOW KHCJIOTHI.

Pacuérurnle 3amaun.

Brerunciennss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOr0 BEIIECTBA WJIM MPOAYKTa PEAKIUHU IO H3BECTHHIM
Macce, 00bEMyY, KOJTUYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOTYKTOB
peaKkiun).

A3oTcoaepxKaniue OpraHnuecKue COeJUHEHHUS.

AMMHOKHUCTIOTBI  Kak  aM(pOTEepHbIE OPraHUYECKUE COEAUHEHUS.
du3nyuecKkue U XMMUYECKHUE CBOMCTBA AMUHOKHCIIOT (Ha MPUMEPE TIUIHHA).
buonornueckoe 3HaueHne aMUHOKHACIOT. [lenTuabl.

Bbenku kak npupoaHbie BBICOKOMOJIEKYIISIpHbIE coenrHeHust. [lepBuunas,
BTOpHWYHAS M TPETUYHASI CTPYKTypa OenkoB. XMMHUYECKHUE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaUeCTBEHHbIE PEAKIIUU HA OCIIKU.



OKCTIEpUMEHTAIbHBIE METOJbI M3YUYCHUS! BEIIESCTB M WX MPEBPAICHUI:
HaAOJFOICHHUE W ONMCAaHWEe JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCIKOB
MIPY HATPEBAaHUH, IIBETHBIC PEaKINH OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TIOHATHS XUMHUHU BBICOKOMOJICKYJSIDHBIX  COCIUHCHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AIINH, CPETHSS
MoJIeKyJIsipHass macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISPHBIX
COCTMHCHUI — TIOJIMMEPHU3AIINS U ITOJTMKOHICHCAIT.

DKCHEpUMEHTAIIbHBIE METOJbI M3YUYCHUSI BEIISCTB M WX MPEBpAICHHUI:
O3HAKOMJICHHE ¢ oOpa3liaMH TPHPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
TUIaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmst MEXIpPEIMETHBIX CBS3eH NTPH H3YYCHUH OPTaHHYECKOU
xumMur B 10 Kacce OCYIIECTBISIETCS] 4Yepe3 HCIONh30BAaHUE KaK OOIIMX
€CTCCTBCHHO-HAYYHBIX MOHATUH, TaK W MOHATUH, SBIISIOMIUXCS CHUCTEMHBIMHU
JUTSL OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIIOHATHSA: SBJICHHE, HAy4YHBIH (QaxT,
THITOTE3a, 3aKOH, TCOPHS, aHAllu3, CHHTE3, KIacCU(UKAIUS, TEPUOJUIHOCTD,
HaOII0IeHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusuka: MaTepus, OHHEpPrus, macca, aToM, O3JEKTPOH, MOJIEKYIa,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE
BelIecTBa, QU3MUECKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPEHUS.

buomnorus: kimerka, opranusm, ouocdepa, 0OMeH BElIECTB B OPraHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTUBHBIC BeIecTBa (OEIKH, YIIIEBOJbI, JKHPHI,
dbepMeHTHI).

['eorpadms: MuHEpasbl, TOPHBIC TIOPOABI, IOJE3HBIE WCKOMAEeMBbIC,
TOTUTUBO, PECYPCHI.

TexHomorus: MUIIEBBIE MPOMYKTHI, OCHOBHI PAllMOHAIBHOTO TMUTAHUA,
MOIOIINE CPEACTBa, JICKAPCTBEHHbIE M KOCMETHYECKHE TMperapaThl,
MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMUU
XUMUYECKUNA 3JIeMEHT. ATOM. Sapo atoma, M30TONBL. DNEKTPOHHAA
000J04Ka. DHEPreTUUECKUEe YPOBHU, OAYPOBHU. ATOMHBIE OpOUTaNu, S-, pP-,



d- anemenThl. OCOOCHHOCTH pacIpeleieHUs] JICKTPOHOB IO OpOUTAISIM B
aToMax 3JIEMEHTOB IMEPBbIX YETHIPEX MEPUOJIOB. DNEKTPOHHASI KOHGUTYpAITUs
aTOMOB.

[lepuonnueckut 3akoH u Ilepuoamueckas cucrema XHUMHUYECKUX
anementoB JI. M. MenneneeBa. CBs3p MNEPUOAUYECKOIO 3aKOHA U
Ilepuonnueckorn cucremsl xumuyeckux diaeMmeHToB [[. M. Menneneesa ¢
COBPEMEHHOM TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX
BEILIECTB MO TpynnaM M MepuojiaMm. 3HAYCHUE MNEPUOAMYECKOrO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKasi CBSI3b. BUIbI XMMHUUYECKOW CBSI3U
(koBaJeHTHAsl HEMOJsIpHasT U TOJsApHAs, WOHHAs, MeTaJuTM4ecKas).
MexaHnu3mbl 00pa3oBaHUs KOBAJICHTHOW XMMHUYECKOW CBsI3M (OOMEHHBIA W
JTOHOPHO-aKIIETOPHBIN ). Bonopoanas CBSI3b. BanentHoCTb.
DIEKTPOOTPHUIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI 1 AHUOHHBI.

BemiectBa MOJEKYJISpHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKOU PELIETKH.

[lonaTne o pgucnepcHelXx cucremax. VICTHHHBIE ©  KOJUJIOMJHBIE
pacTtBOpbl. MaccoBas 0JIs1 BELIECTBA B PaCTBOPE.

Knaccudukanus  Heopranmdeckux  coeauHenuit. Homenknatypa
HEOPraHWYECKUX BEILIECTB. | eHeTnueckas CBsI3b HEOPraHUYECKUX BELIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas peakiusa. Kiaccupukanys XUMHUYECKHX PEaKIUi B
HEOPraHMYeCKON W OPraHMYecKO XUMHH. 3aKOH COXPAHEHHS MacChl
BECILIECTB, 3aKOH COXPAHEHHUsI W IIPEBPALICHUS DHEPIUU NIPU XUMHUYECKHUX
pEeaKUHUsIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTb OT pa3du4HbIX (DaKTOpOB.
OOpatumbie peakiuu. XUMHUYECKOoe paBHOBecue. DakTOphl, BIUSAIONINE HA
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [laTense.

OnekTponutnyeckas auccouuanusi. CuiibHbIE U ClHa0ble JIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasi, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.

DKCIEpUMEHTAJIbHBIE METOJIbl U3Y4YECHHUS! BEIIECTB U UX MpPEBpalllCHUMN:
neMoHcTpanus Tabnun «lleproauueckas cucTeMa XUMHUYECKUX AJIEMEHTOB /.
N. MengeneeBa», U3y4EHUE MOJECIENM  KPUCTAUIMYECKUX  PEIIETOK,
HaOJIOJICHHE W OINHUCAaHHE JEMOHCTPAIMOHHBIX M JA0OPAaTOPHBIX OIBITOB
(pa3noxkeHWe TEpPOKCHMIAa BOJAOpPOJa B MIPUCYTCTBUU  KaTalau3aTopa,



ONpPEAECICHUE CpEellbl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO
MHIUKATOPa, PEaKIUM HOHHOTO 0OMEHA), MPOBEICHUE MPAKTUYECKON PadbOTHhI
«BnusiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIUM.

Pacuérnspie 3anaun.

Pacy€Tel 1mo ypaBHEHUAM XMMHUYECKHX pEakUUid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHITUSA «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilonoxenune HemeramioB B Ilepuoaumueckoit cucreme
xumuyeckux oanemeHToB J[. WM. MenxaeneeBa u OCOOCHHOCTH CTPOCHHS
aToMoB. Du3MYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETa/UIoB (Ha
nmpuMepe KUCIIopoia, cephl, hochopa u yriaeposa).

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEPBHI,
azora, ¢docdopa, yriaepoma U KpEeMHHUS) U UX COCIUHEHUN (OKCHIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUT ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Meramnel.  I[lomoxxenuwe wmeraiuioB B llepuomnueckon  cucreme
xumudeckux siemeHtoB J[. W. MengeneeBa. OcoOeHHOCTH CTPOEHUSA
ANEKTPOHHBIX 000J0YeK aroMoB MeTaiioB. OO0mue Quanyeckue CBONCTBA
metauioB. CmuiaBpl METaIOB. OJIEKTPOXUMUYECKUH psAI  HANpsHKEHUH
METaJIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, KaJMi,
KaJIbIIU, MAarHUW, AJIIOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.

OO6mue cnocoObl MoaydeHusl MeTauioB. [IpuMeHeHne MeTalioB B OBITY
U TEXHUKE.

DOKCIEpUMEHTAIIbHBIE METOJIbI U3YUYEHUS! BEIIECTB MU WX NpPEBPAIICHUM:
u3ydeHue KoJuleKnuun «MeTamuibl W CIUIaBbl», O0OpaslloB HEMETAIIOB,
pelIeHre  OKCIEPUMEHTANBHBIX  3ajJad, HaONIOJICHHWE U ONHUCAaHUE
JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIPOKCHIA
AJTIOMUHHSL C PACTBOPAMHM KHCJIOT M IIEJOYEH, KAYECTBEHHBIC PEaKLIHUHU Ha
KaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTel Maccel BemiecTBa WiIM 00bEMa Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B
peakiuu BEHIeCTB, pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, ECIIA OJJHO U3 BELIECTB UMEET MPUMECH.

XuMHA U )KU3Hb



Ponp xumum B o0O0€ClEeYEHUH SKOJOTMUYECKOW, DSHEPreTHUYECKOW H
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU MeIULIMHBL. [IoHsATHE 0 HAYYHBIX METOAAX
[I03HAHHUs BEIIECTB U XUMUYECKUX PCAKIUH.

[IpencraBienns o0 OOMMX HAay4YHBIX MNPUHIUOAX HPOMBIILJIEHHOTO
IOJIy4YECHUS BaXKHEUIIINX BEILLECTB.

YenoBek B MHUpE BELIECTB U MAaTEpPUAIOB: BAXKHEHIINUE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpAacKH, CTEKIO, KepaMHKa,
Marepuanbl Uil JJIEKTPOHUKHM, HAHOMATEpUAJIbl, OpraHUYECKHE U
MUHEpaJIbHbIE YI00pEHUsI.

XUMUs U 340pOBbE YEJIOBEKA: IIPaBUila UCIIOIb30BAaHUS JIEKAPCTBEHHBIX
[penaparoB, NpaBuia OE30MaCHOIO HMCMOJIb30BaHUS IpenapaTtoB OBITOBOI
XUMHHU B IIOBCEHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeaMETHBIX CBsi3ed TMpU  U3Yy4eHUW oOmed u
HEOpraHnyeckoil XxumMuu B 11 Knacce oCylecTBISETCS Yepe3 UCIOIb30BAHUE
Kak OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUHA, TaK U TMOHSATUH, SBISIOMINXCA
CHUCTEMHBIMH JUISI OTJAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAay4HbIE TIOHATHUS: HayyHbId (DakT, TUIOTE3a,
3aKOH, TEOpHs, AaHaJIW3, CHUHTE3, KiIaccu(puKauusa, NEPUOJAUYHOCTD,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHUE, SIBJICHHUE.

®usuka: MaTepus, SHEPrus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH,
WOH, H30TOI, pPaAUOAKTUBHOCTb, MOJIEKYJIA, JHEPreTHUYECKUN YpPOBEHBD,
BEIIECTBO, Te€JO0, OO0BEM, arperaTHOE COCTOSIHME BELIECTBa, (PU3UUECKHe
BEJIMYUHBI U €IUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusa: kineTka, opraHmsM, »3KocucTeMa, Ouocdepa, Makpo- Hu
MHUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepanbl, TOpHBIE TOPOAbI, IOJE3HBIE HCKOMAEMBbIE,
TOILIUBO, PECYPCHI.

TexHonorus: XUMHNYCCKas IIPOMBIIIIICHHOCTD, MCTAJIIYPI'usd,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHaJIOB, CEIbCKOXO03I1MCTBEHHOE
IIpOU3BOACTBO, IIUumeBas IMIPOMBIIIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH
IIPOMBIINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHYCCKHNX nperaparTros,
IIpOU3BOACTBO KOHCTPYKINHOHHBIX MaTcpUalIoB, QJICKTPOHHAsA

IIPOMBIINIJICHHOCTb, HAHOTCXHOJIOI'H.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XM HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0o0ydJaromuMHCsl MPOTpaMM CpPEJAHETro 00IIero 00pa3oBaHUs (JIUYHOCTHBIM,
METanpeIMETHBIM U TPeIMETHbIM). HaydHO-MeTOIMYeCKOW OCHOBOMW s
pa3pabOTKH TUTAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS MPOTPAMM CPEHETrO
oO11ero 00pa3oBaHUsl SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM ¢ CHCTEMHO-JEATEILHOCTHBIM MOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS Tpeamera «XUMUs» Ha YpPOBHE
CpelHero o01ero o0pa3oBaHusl BBIACICHBI CIEIYIOIINE COCTABISIONINE:

O0CO3HAHUE 00YYAIOIIMMUCS POCCUMCKON TPaXKIaHCKOW UICHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YyUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JUYHOCTH Ha
OCHOBE KIIIOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TpaAMIMil 0a30BOM HaAyKu
XUMUU;

TOTOBHOCTB M CIIOCOOHOCTH O0YUYarOIIMUXCs PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH  LIEHHOCTHO-CMBICJIIOBBIMM  YCTaHOBKAaMH,  INPUCYLIUMU
[IEJIOCTHOM CHCTEME XUMUYECKOT0 00pa30oBaHus;

HAJIMYME TPABOCO3HAHUSA DKOJIOTHYECKOM KyJIbTYphl M CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa «XUMUS TOCTUTAIOTCS B
€AMHCTBE y4eOHOM W BOCIUTATEIBLHOW JIESATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHU
LEHHOCTAMU U UJeajiaMu POCCUICKOr0 I'PakJJaHCKOTO 00IIeCTBa, TPUHATHIMU
B 00ImecTBe HOPMaMW U TpPaBUJIAMU TOBEJEHUS, CIIOCOOCTBYIOIIUMU
mpoieccaM CaMOIIO3HaHUsl, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU 00YYArOIINXCS.

JIM4HOCTHBIE PE3YIbTAaThl OCBOCHMS MpeaAMeTa «XHUMHS» OTpa)karoT
c(hOpMHUPOBAHHOCTH OMBITA TTO3HABATEIHLHON W MPAKTHYECKOW JCSITEIBHOCTH
oOydJarmmuXxcs MO0 peanu3aluid NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM
YHUCJe B YaCTH:

1) rpaxaaHCKOrO BOCIIMTAHUS



OCO3HAHUS OOYYalOlMMHCS CBOMX KOHCTUTYLHMOHHBIX TIpaB H
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJICTABICHUS O COLMAIBHBIX HOPMAaxX M MPABUIIAX MEXIMYHOCTHBIX
OTHOIIIEHUU B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON [ESITEIBHOCTA MHPHU CO3AaHUU
y4eOHBIX TPOCKTOB, pEHIEHWH YYEOHBIX U T[O3HABATEIBHBIX 3ajady,
BBITIOJTHEHUU XUMHUUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJO0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

LEHHOCTHOTO OTHOUICHHMS K HMCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaYKEHUSI K TIPOIIECCY TBOPUYECTBA B 00JACTH TEOPHUH M MPAKTUUECKOTO
NPUMEHEHUSI XUMHUM, OCO3HAHUA TOr0, 4YTO JOCTHMXKEHHUSI HAyKHh €CTh
pe3yabTaT JJIUTEIbHBIX HAOIIOJICHUM, KPOMOTIMBBIX JKCIEPUMEHTATBHBIX
MOMCKOB, MMOCTOSHHOTO TPYJa YUYEHBIX U TPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHMBOB B MOJYYEHUH M TOCIEAYIOIIEM
aHanu3e WHGOpPMAIMKM O  TEPENOBBIX  JOCTHKEHHUSX  COBPEMEHHOM
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallMd, CBA3aHHBIE C XHMHYECKUMU
SABICHUSIMH, W NPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTUPYICh HAa
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U MOCTYIIKU CBOMX TOBApPHILEH
C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX
MTOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHWMAaHHS IEHHOCTEH 3I0pOBOTO M 0Oe30macHOro oOpasza KHU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DU3UYECKOMY
U IICUXUYECKOMY 3J10POBBIO;

cOOMIOIeHUsT TIPaBMJI OE30MAaCHOTO OOpAaIIeHUs C BEIIECTBAMU B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI 1IEHHOCTH TMPAaBWI HHIUBUAYAIBHOTO M KOJUJIEKTUBHOIO
0e30macHOr0 TIOBEICHHSI B CUTYyAIHsX, YTPOXKAIOUUX 30POBBI0 U KU3HU
JIIO/ICH;

OCO3HAHHUS  TOCIEJACTBUM UM  HENPUSITUS  BPEIHBIX  IMPUBBIUCK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIIET0BATEIbCKON
NEeSTENbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW M JAPYrHMX BHAAX
NeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUH NPAKTHYECKUX 3aaad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3Yy4eHUIO Npodeccuil pa3auvyHoro poja, B
TOM YHCJIe HAa OCHOBE MPUMEHEHHS MTPEIMETHBIX 3HAHUH 110 XUMHUH;

YBOKEHUS K Tpydy, JIOAIM Tpyda W pe3yibraTaM TPYyIOBOMH
NeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJIBHOH TPaeKTOPUHU
oOpazoBanus, Oyaymie npodeccuu 1 peaanu3aiui COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEM 00111eCTBA;

6) 3K0JI0TrN4YeCKOro BOCIIMTAHMS:

HKOJIOTHYECKH  11eJIecOO0pa3HOro  OTHOIIEHUS K MpUpOJe, Kak
MCTOYHHKY CYIIECTBOBAHWUSI )KU3HH Ha 3eMII€;

MOHUMAaHHUS II00ATBHOIO XapaKTepa dKOJOTHUUECKUX MPoOieM, BIHSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE TIPUPOJTHON U COLIMAIBHON CPEJIbl;

OCO3HAHMSI HEOOXOJIUMOCTH HCIIOJNIb30BAHUS JTOCTHXKCHUM XUMUU ISt
pELIeHHs BOIPOCOB PAlIMOHAIBHOTO MPUPOI0NIOIE30BAHMS;

AKTUBHOT'O HEMPUATUSA JEeUCTBUM, MPUHOCSIIMX BpeJ OKpYyXKarouen
OPUPOAHONW  cpelae,  yYMEHUsS  NIPOrHO3UPOBATH  HEOJIArompUsTHHIC
HKOJIOTHYECKHUE MOCIIE/ICTBUS peANPUHUMAEMbBIX neicTBUA u
peoTBPAIlATh UX;

HAJIMYUS PaA3BUTOrO JKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOMN
KyJbTYpBI, OTbBITA JEATEILHOCTH IKOJOTHYECKOW HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI HMHM B  TIO3HaBaTEIbHOW, KOMMYHUKATUBHOW U
COLIMAJbHON NPAaKTHKE, CIIOCOOHOCTH M YMEHHUS AKTUBHO MPOTUBOCTOSTH
ujeonorun xemooouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMUPOBAHHOCTHU MUPOBO33pEHU, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHON MPAKTHKY;

NOHUMAaHUS CHeNUPUKA XAMHH KaK HAayKH, OCO3HAHHS €€ pOolu B
(dbopMHUpPOBAaHUY PANIMOHATEHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU 1IEJI0OCTHOTO
MpeCTaBIeHUs 00 OKpYXKaIOIIeM MUpE Kak O €IMHCTBE MPUPO/IBI U YETTOBEKA,
B MMO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOJIEM COXPAaHEHUS
PUPOTHOTO PAaBHOBECHS;



yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTH XUMHUHU JJii COBPEMEHHOMH
LABUIM3ALHANA: B €€ T'YMaHUCTUYECKOM HAIIPABICHHOCTU U BAXKHOM pOJIU B
CO3JaHMM HOBOM 0a3bl MaTepuagbHOW KYJIbTYphl, PEIICHUH TIJI0OATIBHBIX
npo0jeM  YCTOMYMBOrO  pa3BUTUSL ~ 4YEJIOBEYECTBA  —  CHIPHEBOM,
HHEPreTUYEeCKOM, MHUILIEBOW M HSKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHUU
MEIUIMHBI, O0ECIEeUEeHNN YCIOBUM YCHEIIHOrO TpyJda M SKOJOTMYECKU
KOM(OPTHOM KU3HU KaKI0T0 WiIeHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHMMAaHMs CYIIHOCTH METOAO0B
NO3HAHUS, HCIOJNb3YEMBbIX B  E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJIydaeMble 3HAHUS IS aHajdu3a U OOBSICHEHUS SIBICHHM
OKPYXKAOWIEro MUpPAa M NPOUCXOIAIIUX B HEM HM3MEHEHUM, YMEHHs J€JIaTh
00OCHOBaHHbIE 3AKIIOYEHUS Ha OCHOBE HAy4YHBIX (DaKTOB U HMEIOIIUXCS
JIAHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus NpobJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeCa K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY O0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IIOJYyYEHHUIO HOBBIX 3HaHUM IO XMMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTAM  Tpyda B  pa3lIMuyHBIX  cdepax
npo¢eCCUOHATBHOMN AESITETbHOCTH.
METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS YY€OHOTO MpeaMeTa « XuMuUsH
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMbIE JUIsi  (OPMUPOBAaHHMS  MHUPOBO33pPEHUS  OOYYArOIIUXCS
MEXIUCUUTUIMHAPHBIE (MexmpeaMeTHbIe)  OOIEHAay4YHbIE  TOHSTHS,
OTpakarolue MEeIOCTHOCTh HAYYHOW KapTUHBI MHUpA W CHEIU(UKY METOIOB
MMO3HAHUS, HWCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
DHEPTUs, SBICHUE, MPOIECC, CUCTEMa, HAy4YHBIN (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEeNOBaHUE, HAOIOJCHUE, U3MEPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe NeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIC, PETYJSATHUBHBIE), obOecmnednBaromme (HOpMHUPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATILHON KOMIETEHIIUN 00yJaroInXcs;

CIOCOOHOCTD oOyJaronmxcs UCIIOIb30BaTh OCBOCHHBIE
MEXKJIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpPCAJIbHbIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTHKE.



MertanpenMeTHbie pe3yabTaThl OTPAXKAIOT OBIAJEHNUE YHUBEPCATIbHBIMU
y4eOHBIMM TMO3HABAaTEIbHBIMU, KOMMYHHKATUBHBIMHU U PETYISTUBHBIMU
JICHCTBUSIMU.

OBjajeHne YHHBEPCAJIbHBIMM Y4YeOHBIMM TO3HABATEJIbLHBIMU
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITEIbHO  (popMynUpOBaTh M  aAKTyaJu3UpPOBaTh MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENIENIATh 1EIN JEATeIbHOCTH, 3a/laBasi MmapamMeTpbl U KPUTEPUU HX
JOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JESITEIHHOCTH C TOCTaBICHHBIMU
CIISIMH;

UCIIOJIB30BaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
— BBIICNATH XapakKTEpHbIE TMPU3HAKU TOHITHH M yCTaHABIMBATh MX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TOHATUS Ui OOBSICHEHUS
OTJIENIbHBIX (DaKTOB U SIBJIICHUI;

BLIOMPATh OCHOBAaHUS M KPUTEPUU [JIs KiIacCU(UKAIIMKA BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABIMBAaTh MPUUYMHHO-CJIEJICTBEHHbIC CBA3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE pacCykIeHUus (MHIYKTUBHBIC, HEAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTPUBAEMbIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUSI;

NPUMEHSATH B TMPOIECCE TO3HAHUA, HCMOJb3yeMble B XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIC) MOJENIH, TPeoOpa3oBBIBaTh  MOJEIbHBIC
NpEJCTABICHUS — XUMHYECKUW 3HaK (CHMBOJI) OJJIEMEHTA, XHMHUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOM PEAKIUM — TPH PEIICHUH YYCOHBIX
MO3HABATEILHBIX U MPAKTUYECKUX 3aJ1ay, IPUMEHATh Ha3BAHHBIC MOJICJIHHBIE
MPEJICTaBICHUST JJIsl BBIABICHUS XapAaKTEPHBIX MPU3HAKOB M3Y4aeMbIX
BEIIECTB M XMMUUYECKUX PEAKITUM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJICTh OCHOBAaMM METOJIOB HAYYHOrO IIO3HAHUS BEHIECTB U
XUMHUYECKUX PEaKIUil;

dbopMynupoBaTh IEIW W 3aJadyd  MCCICIOBaHMs, HMCIOJb30BaTh
MTOCTaBJICHHBIC  CAMOCTOSTEIHFHO C(OPMYIHMPOBAHHBIC BOMPOCH B KAUCCTBE
WHCTPYMEHTAa TIO3HAHHWS M OCHOBBI JIsI (DOPMHpPOBAHHS THIIOTE3BI IO
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYXKJICHH;

BJIaJICTh HaBBIKAMH CaMOCTOSATEILHOIO IIJIAHUPOBAHUS U TIPOBEICHUS
YYCHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHS HAOJIOaTh 3a



XOJOM Tpoliecca, CaMOCTOATEIbHO IPOTHO3UPOBAaTH €ro  pe3yibTar,
dbopmynupoBaTh 0000IIEHUSI U BBIBOALI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJAbTaTOB  MCCJIEAOBAHUS, COCTABJISATh OOOCHOBAaHHBIM  OTYET O
npoje’aHHoi pabore;

OpUOOpeTaTh OMbIT YYEHUUYECKON HCCIe0BATeIbCKOM W MPOEKTHOMN
JEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PELIEHUs MPAKTUYECKUX 3a/1ay, MPUMEHEHUIO pPa3InYHBIX
METOJI0B MO3HAHUS.

3) paboTa ¢ uHpopMmaumeii:

OPUEHTUPOBATHCS B PAa3IMYHBIX MCTOYHUKAX WHGpOpMaUu (Hay4dHO-
HOMyJsipHAsl JIUTepaTypa XUMHUYECKOTO COJEp KaHMsI, CIPABOYHbIE MOCOOUS,
pecypcel MHTepHeTa), aHanM3upoBaTh HMH(MOPMALMIO PA3IUYHBIX BHJIOB U
dbopM TmpeAcTaBiICHHS, KPUTHUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTD;

(bopMynHpOBaThH 3aMPOCHl U MPUMEHSTh Pa3JIMUYHbIE METOJIbI IIPH MOUCKE
U oTOope HMHpOpMalMK, HEOOXOAUMOM [JIsi BBINOJHEHHS Y4YeOHBIX 3a/1auy
OIPEAEIIEHHOIO TUIIA;

npuoopeTaTh OTIBIT HCIIOIb30BaHUs UH(OPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUN U PA3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO BBIOMpPATh ONTUMAJBbHYIO (GOpMY TpeACTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUArpaMMbl, TAOTUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CpENCTBAa MpU paboTe C
XUMHYECKOM WH(]OpMaIuen: NpUMEHSITh MEXKIpeAMETHbIe ((pu3nuecKkue u
MaTeMaTH4YeCKWe) 3HaKM H  CHMBOJBL, (opMynbl, abOpeBUATYpHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh U MPEoOPa30BBIBATH 3HAKOBO-CHMBOJUYECKUE CPENICTBA
HaIJIA{HOCTH.

OBjaieHNe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCY’KIaeMOW TeMbl B XOJ€ AHajora
W/WIHA AUCKYCCUH, BBICKA3bIBATh UAEU, (GOPMYIUPOBATH CBOU MPEIIOKECHHUS
OTHOCUTEJIBHO BBIIIOJIHEHHSI IPEVIOKEHHOM 3a1a4H;

BBICTYIIATh c MPE3EHTAME  PE3YJIbTAaTOB II03HABATEIBbHOU
NESATENbHOCTH, TOJYYEHHBIX  CaMOCTOSATEIbHO WMJIM  COBMECTHO  CO
CBEPCTHHMKAMHU  MPU  BBIIOJHEHUH  XUMHUYECKOIO IKCIIEPUMEHTA,
IIPaKTUYECKON pPaOOThl MO HCCIAEAOBAHUIO CBOMCTB H3y4YaeMbIX BEILECTB,
peanuzanuy y4eOHOTo MpoeKTa U (HOpMYITHpPOBaTH BBIBOJBI MO pE3ysbTaTaM
IIPOBEIEHHBIX HCCIEAOBAHUM IMYyTEM COrJacoBaHUS MO3ULIUHA B XOJAE
00CyXJIeHUSI 1 OOMEHAa MHEHUSIMU.



OBiajeHne YHHMBEPCAJTbHBIMHU PeryJasiTABHBIMH AeHCTBUAMM:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYLIECTBIISATH CBOKO ITO3HABATEIBHYIO
IESTEIbHOCTb, ONpeneNsis €€ Leau U 3aJadyd, KOHTPOJUPOBAaTb U IO Mepe
HEOOXOIUMOCTU KOPPEKTUPOBATH MpeiaraéMblii ajJropuT™M JAEUCTBHI Npu
BBINIOJIHEHUN Y4YEOHBIX M MCCIEIOBAaTEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN cOCOO MX pelIeHUs ¢ Y4ETOM NOJYYE€HHUS HOBBIX 3HAHUHU O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISITh CAaMOKOHTPOJb CBOEM  JEATENIBHOCTH Ha OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XAMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TIPEJACTABICHUM O XUMHUUYECKOM COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XMMHHU B IO3HAHUU SBJICHUUN
npupoabl, B (OPMHUPOBAHWUU MBIIUIEHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHONW TPAaMOTHOCTH, HEOOXOAUMOM JI pelIeHus] MPAKTUYECKUX
3a/lady U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO U
IPUPOIHOM Cpeae;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUK, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloIINe TMOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
o0oyl0YKa aroMa, MOJEKyla, BaJeHTHOCTb, D3JIEKTPOOTPUIATEIHHOCTD,
XUMHYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpali€HHAs),
MOJIb, MOJISIpHas Macca, MOJSPHBIA O00BEM, YIJIEPOIHBIA  CKEJIET,
(GyHKIIMOHANIBHASI TPYITA, PaJuKal, U30MEpHUsi, U30MEPbI, TOMOJIOTUYECKUI
psAll, TOMOJIOTH, YIJIEBOAOPO/BI, KUCIOPOJA U a30TCOAEPKAIIUE COCIUHEHUS,
MOHOMEpP,  MOJHUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUs CTPOEHUS OPraHUYECKUX BEIIECTB A.
M. bByrnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHHM; MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIHUE B
OCHOBE IOHHMMAaHHS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBJICHUH,
(akTONOTMYEeCKUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYICHUH U 0€301TaCHOM
WCIIOJIb30BaHUU BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON
JNEATENbHOCTH YEJIOBEKA;



chOpMUPOBAHHOCTh yYMEHUW BBISBISITH  XapaKTepHbIE MPU3HAKU
MOHATUM, YCTAHABIUBATh UX B3aUMOCBA3b, UCIIOIB30BATh COOTBETCTBYIOIINE
MOHATHUSL MPU ONKMCAHUM COCTaBa, CTPOCHUS M MPEBPAIICHUN OPraHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY
JUIL  COCTaBJICHMsI  MOJIEKYJSIDHBIX U CTPYKTYpHBIX  (pa3BEPHYTOH,
COKpamiéHHoi) GhopMysl OpraHUYECKUX BEIIECTB M YPAaBHEHUN XUMHUYECKUX
peaKkluii, W3roTaBIMBATh MOJIEIM MOJIEKYJ OPraHUYECKHUX BELIECTB IS
WUTIOCTPAIIUY UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

chOpMUPOBAHHOCTh ~ yMEHUW  yCTaHABIMBATh  NPUHAIJICKHOCTD
U3YUYECHHBIX OpPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHHUIO K
OMpeIeIEHHOMY KJIacCy/TpyIie COeIUHEHUN (YIJIEBOIOPObI, KUCIOPOI U
a30TCOJICPIKAINE COCTUHECHHS, BRICOKOMOJICKYJISIPHBIC COSUHEHMS), J1aBaTh
UM Ha3BaHus 10 cucremarndeckod HomeHkinatype (IUPAC), a Taxxke
NPUBOJAUTL TPHUBUAIBHBIE HAa3BaHUSA OT/ACJIBHBIX OPraHUYECKUX BEIIECCTB
(3TWSIeH, TPOMWIJICH, aleTWICH, OTWICHIJIMKOJIb, TJHUIEPUH, (QeHo,
dbopmanbaerua, aneraablAeruja, MypaBbHHAs KHUCJIOTa, YKCYCHas KHCIIOTA,
OJIEMHOBAsl KUCIIOTA, CTEApUHOBAs KHUCJIOTa, TIIOKO3a, (PpyKTO3a, Kpaxmai,
EJUTI0NI03a, TIIUINH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPENENSATh BHJIIBI XMMHUYECKOW CBSI3H B
OpraHWYECKUX COCTMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytnepoBa st oOBsSCHEHHUS 3aBUCHUMOCTHU
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAaHEHHUsS MacChl
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH XapakTepu3oBaTh COCTaB, CTPOCHUE,
duznueckre 1 XUMUYECKHE CBOMCTBA TUITUYHBIX MIPEICTABUTENCH Pa3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPONUJIEH, alleTUJICH,
OyraaueHn-1,3, MeTHIOoyTaaueH-1,3, OceH3011, METaHOI, 3TaHOII,
ATWJICHTJINKOJb, TJIMIIEPUH, (EHOJ, aneTajabJeTu/l, MypaBbUHAs U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, KpaxMal, IeJUI0JIo3a, aMHUHOYKCYCHasi KHUCJIOTA),
WUTIOCTPUPOBATh I€HETUYECKYI0 CBSI3b  MEXIYy HHMHU YpaBHEHHUSIMU
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIUUA C HUCMOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh VUCTOYHUKH
YTIEBOJAOPOIHOTO ChIPhs (HE(PTh, MPUPOIHBIA Ta3, Yrojib), CIHOCOOBI HX
nepepadoTKU U MPaKTUUYECKOE TPUMEHEHHUE MPOIYKTOB MepepadOTKH;



c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOrO BEIIECTBA WIH
MPOAYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3
HCXOJIHBIX BEILIECTB WM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX HAy4YHOTO IO3HAHUSA, HCIOJb3YEMBIX B XUMHUHU TPHU HU3YyUYCHUU
BEILIECTB U XUMUUYECKUX SIBJICHUM (HAOIOJeHUEe, U3MEpPEHHe, dKCIIEPUMEHT,
MOJICIMPOBAHNUE), HCIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS
NPUHSTUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBA3AHHBIX C
BEILIECTBAMU U UX MPUMEHECHUEM;

chOpMUPOBAHHOCTh yYMEHUM COOJIIOAATh TMpaBUja  MOJb30BAHUS
XUMHUYECKOU MOCYZ0M U Ja00opaTOpHBIM OOOPYIOBaHHEM, a TAKXKE MpaBUiIa
oOpaiieHusi C BEIIECTBAMU B COOTBETCTBUM € HMHCTPYKUHSAMHU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB,;

c(hOpMUPOBAHHOCTh YMEHUU TIJIAHUPOBATHh W BBIMOJHATH XUMHUYCCKUN
OKCTIIEPUMEHT (TIPEBpAIllCHUs] OPTraHMYECKUX BEIIECTB IPU HArpeBaHUM,
MOJIyYeHUE OSTUJIEHA M H3YyYCHUE €ro CBONCTB, KAaYECTBEHHBIC pPEaKIIMHU
OpraHWYeCKUX BEIIEeCTB, JeHaTypalus OeJKOB NpPU HArpeBaHUH, IBETHHIE
peakiuu OeJIKOB) B COOTBETCTBUHU C MpPAaBUJIAMHU TEXHUKH OE30MAaCHOCTU MPHU
oOpallleHnH ¢ BellecTBaMHU U JIabopaTOPHBIM 000pYA0BAHUEM, MPEICTABIIAThH
pe3yabTaThl XUMHUYECKOTO JKCIepUMeHTa B (¢opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKkmuii ¥ (GOpMYITHPOBATH BBHIBOJBI Ha OCHOBE JTHUX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3HPOBATH XUMHUYECKYIO
uH(OpPMAIINIO, TMOJYyYaeMyl M3 pPa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOM
uHdopMmanmu, MHTEpHET U APYTrUX);

chOpMHUPOBAHHOCTh YMEHHUH COOMIOATH TIpaBUIa  SKOJOTHUYCCKH
1[eJIeCO00Pa3HOT0 TIOBENCHUS B OBITY M TPYIOBON JACSATEIBHOCTH B IEIAX
COXPaHEHHsI CBOETO 3JI0POBbsI U OKPYXAOIIEH NPUPOIHOU Cpenbl,
OCO3HABaTh ONACHOCTh BO3JICMCTBHUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHMMAs cMbIca Tokazarensa I[IJIK, mosicHATh Ha
npuMepax CrnocoObl yMEHBUIEHUS U MPEJOTBpAlleHUsT HUX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE  OOy4aromUXCsl C OrPAHHMYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI:
YMEHUE TPUMEHSITh 3HAHHWS 00 OCHOBHBIX JOCTYIMHBIX METOMAX MO3HAHUS
BEILIECTB U XUMUYECKUX SBICHUM;



JUTSL CIICTIBIX W CJIA0OBUAAIIMX OOYYarONIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucteMmy o6Oo3Hauenuit JI. bBpaitng npna 3anucu
XUMUYECKUX POpMYI.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI Kypca «OO011as U HeopraHuveckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O XHUMUUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, POJM XUMHM B TO3HAHUU SIBICHUU
npupoabl, B (OPMUPOBAHUM MBINUICHUS MW KYJbTYpPhl JIUYHOCTH, €&
(GyHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOAUMOM JIJIsi PEIICHUs] TTPAKTUUECKUX
3a/lady U SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 370pPOBBIO U
IIPUPOIHOU CpELE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYCCKUN 3JICMEHT, aTOM, M30TOTI, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIN 00BEM,
BaJIECHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCJIEHHUS, XUMHUUYECKas

CBA3b (KOBEUIGHTHEUI, HOHHasI, MCTAINIMYCCKad, BOI[OpOI[HaH),
KpucCTaJlIn4CCKas pGIHéTKa, THIIBI ~ XMMHWYCCKUX peaKuHﬁ, pacTBOD,
QJICKTPOJINTHI, HCI3JICKTPOJINTHEI, QJICKTPOJINTUYCCKAA Aucconuanus,

OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pEaKIUH, XUMUYECKOE
PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS IEKTPOIUTUYECKOW AUCCOLUALINH,
nepuoanyeckui 3akoH J[. M. Menneneea, 3aKkOH COXpaHEHUsS MAcCChI
BEILECTB, 3aKOH COXPAaHEHUs U MPEBPAIICHUS SHEPIUU MPH XUMHUYECKUX
peakiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMaHUsl IPUUUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBICHHUH, (HAKTOJOTHYECKHUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOTYYCHUH U OE30MaCHOM HCIOJB30BAHUM BaKHEHIITNX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEITbHOCTH YEII0OBEKA;
c(hOpPMHPOBAHHOCT, YMEHUW  BBIABIATH XapaKTEPHBIE MPU3HAKU
MOHSATUN, YCTaHABIMBATh UX B3aMMOCBA3b, HUCIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATHS MPU ONMUCAHUU HEOPraHUUECKUX BEIIECTB U UX MPEBPAILICHUI;
c(hOpPMHUPOBAHHOCTh YMEHHHA HCIIOIH30BATh XUMHUYECKYIO CHMBOJIHKY
JUIsE cocTaBieHUs (OPMYyNT BEIIECTB W YPAaBHEHUN XHUMHYECKUX PEAKIIHA,
cucreMarnueckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJICJIbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHblii ra3, YIJIEKUCIBIA Ta3,



aMMUaK, raméHas W3BECTb, HErami€Hasi U3BECTb, NMUTHEBASI COAA, MHUPHUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUM OMpPEACNATh BaJCHTHOCTb U CTEICHb
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB B COEAUHEHUSIX PA3IMUHOTO COCTABA, BUJL
XUMHUYECKOU CBsA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYeCcKas, BOJOPOIHAs) B
COCMHECHUAX, THUIN KPUCTALUIMYECKOW PEMETKH KOHKPETHOIO BEIECTBA
(aTomHasi, MOJEKyJsipHas, HWOHHAs, MeETaJUIMuecKasi), XapakTep Cpelbl B
BOJIHBIX PaCTBOpPaX HEOPraHUUYECKUX COCTUHEHU;

chOpMUPOBAHHOCTh  yYMEHUW  yCTaHABIMBATh MPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO UX COCTABY K OMNpeAeIEHHOMY KiacCcy/Tpymie
coeIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl W HEMETalIbl, OKCHUJbI,
OCHOBaHUS, KUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATh CMBICI TEPUOJIHYECCKOTO
3akoHa JI. . MenaeneeBa U IE€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUUYECKUX d3JIeMeHTOB |—4 mepuonoB llepuoguueckoit cUCTEMBbI
xuMuueckux anmeMmentoB JI. M. MennaeneeBa, UCOIb3ys MOHATHSA «S-, P-, d-
JJICKTPOHHBIE ~ OpOMTANIN»,  «JHEPreTHYECKHE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMHMYECKHUX DJJIEMEHTOB U HUX
COEIMHEHUH M0 nepuoaaM u rpynmnam [lepuoandeckoi CUCTEMbl XUMUYECKUX
snemenToB 1. 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKIATh CYIIIECTBOBAHUE reHEeTUYECKOM CBSI3HU MEXTY
HEOPraHWYECKHMMHM BEIIECTBAMHU C MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHHSI KJIACCH(DHUIIMPOBATh XMMHUUYCCKHE PEaKIIUU
M0 pa3JIUYHbIM MpU3HaKaM (YKCIY M COCTaBy peEarupylolux BEIIECTB,
TEIJIOBOMY 3(PheKTy peaknuu, N3MEHEHUIO CTCIICHEH OKHCIICHUS DJIIEMEHTOB,
00paTUMOCTH peaKIiH, y9acTHIO KaTaau3aTopa);

chOpMHUPOBAHHOCTh ~ YMCHHH  COCTABIATH  YPaBHEHHS  PEAKIIHHA
pa3JMYHBIX THUIOB, IMOJHBICE W COKPAIIEHHBIE YPABHEHUS PEAKIMid MOHHOIO
oOMeHa, yUNTHIBas YCIOBHSI, IPH KOTOPHIX 3TH PEAKIIUH UIYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIIUH, IOATBEPKIAAIONINC
KaYECTBCHHBIA COCTaB PA3JIMYHBIX HEOPraHWMYECKUX BEIIECTB, PACMO3HABATH
ONBITHBIM MYTEM  HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHWYECKHUX BEIIIECTB;



cOpMUPOBAHHOCTh YMEHHUI pPaCKPHIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUil TOCPEACTBOM COCTaBICHHUS JJIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpMUPOBAHHOCTb YMEHHMHA OOBSACHATH 3aBUCUMOCTH  CKOPOCTH
XUMHAYECKON pEaKIMH OT pPasTuYHbIX (AKTOPOB; XapakTep CMEIICHUS
XHUMHAYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBHS
(npunnun Jle Hlatense);

chOpMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh XMMHUYECKHE MPOIIECCHI,
JieKalue B OCHOBE MPOMBIIINIEHHOTO TIOyYeHHUsI CEPHON KUCIIOTHI, aMMHUaKa,
a Taxke chOpMUPOBAaHHOCTH MPEJICTABICHHUI 00 OOIINX HAYYHBIX MPHHIIUIIAX
M 9KOJIOTHYECKHUX MPoOIeMaX XMMHYECKOTO MTPOU3BOICTBA;

chOpMUPOBAHHOCTH YMEHHIA IPOBOJIUTH BBIUMCIICHHS C
UCTIOJh30BAaHUEM TIOHSATHS «MaccoBas JOJs BEIIecTBA B  PacTBOpPEY,
O00BEMHBIX OTHOIIICHWH Ta30B MPU XMUMHUYECKHUX PEAKIUSIX, MACChl BEIECTBA
WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM 00bEMY
OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, TEIIOBOTO (P (eKTa peakiuu
Ha OCHOBE 3aKOHOB COXPaHEHHS MAacCChl BEIIECTB, TMPEBPAIICHUS WU
COXpaHEHUS YHEPTHH;

chOpMUPOBAHHOCTh YMEHWUH COOJIOAAaTh TpaBUjia  TOJTB30BAHUS
XUMHAYECKOHN MOCY0i U TabOpaTOpHBIM 00OpYyIOBaHWEM, a TaKKe MpaBHIIa
oOpaimieHusi C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHUSMH TIO
BBITTOJTHEHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJHATH XUMHUYCCKUI
OKCIIEPUMEHT  (pa3joKeHHe TMEpPOKCHIa BOJIOpOJa B  MPHUCYTCTBUU
KaTaJn3aTopa, ONPEICICHUE Cpeabl pPacTBOPOB BEMIECTB C TOMOIIBIO
YHHUBEPCAIBHOTO WHAWKATOPA, BIUSHUE PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKOM peaklny, peakliui HOHHOIO 0OMEHa, KaueCTBEHHbIE PEaKUi Ha
cyiabdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KAaTHOH aMMOHMs, pEIIEeHUE
HKCIEPUMEHTANbHBIX 3a7ay 1o TemaMm «Metame» U «Hemertamne»y) B
COOTBETCTBUM C MpaBWIAMHM TEXHHUKH O€30MacHOCTH MpH OOpallleHuu C
BEIIECTBAMU U JIaOOpAaTOPHBIM O0OpYIOBAaHUEM, HPEICTABIATH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKU AHATU3UPOBATH XUMUYECKYIO
uH(pOpPMAIUIO, TMOJYyYaeMyl0 W3 pPa3HbIX HCTOYHHMKOB (CpEACTBa MaccCOBOIi
KOMMYHUKaluu, UTHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHHH COOMIONaTh TMpaBHJIa HKOJIOTUYECKU
[EJIeCO00Pa3HOr0 TMOBEACHUA B OBITY M TPYAOBOW AESITENBHOCTH B IIENIAX



COXpaHEHHUsI CBOETO 3I0pPOBbs U OKPYXAIOWIECH NPUPOIHOU Cpenbl,
OCO3HABaTh ONACHOCTH BO3JCHCTBHUS HA JKUBBIC OPraHU3MBbl ONPEIEIEHHBIX
BEIIECTB, NOHMMAas cwmblca mnokasarens I[IJIK, moscHATe Ha mnpumMepax
Croco0Obl YMEHBIIECHUS M NPEIOTBPAICHHUS UX BPEIHOIO BO3ACHCTBUS Ha
OpraHn3M YEJOBEKa;

JUIsE  OOy4arolUXCsi C OrPAHMYEHHBIMH BO3MOXXHOCTSMU 3/10POBBSI:
YMEHHE NPUMEHSTh 3HAHUA OO0 OCHOBHBIX JIOCTYNHBIX METOJAX MO3HAHUS
BEILECTB U XUMHUYECKUX SIBIICHUM;

JUISL CIIETIIX U CJIa0OBUASIIMX OOYyYarolIMXcs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cuctemy o6Oo3Hauenuit JI. bBpaitns mns  3anucu
XUMUYECKUX POopMYyI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoaudecTBO 4acoB
HaumeHoBaHue pa3iaeioB u DuexkTpoHHble (¢ poBbIE)
Ne n/m KoHTpoJbHbIE IIpakTHYeckue
TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3nesn 1. Teoperudyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannyeckoi
XuUMHUH. Teopust cTpoeHus
1.1 P P . 3 https://edsoo.ru/
OPraHWYECKUX COCTMHEHUN A.
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
IIpenensHBIC YTIEBOIOPOIE
2.1 el a HOPOA 2 https://edsoo.ru/
— aJIKaHBI
Henpenenbubie
2.2 YTJI€BOIOPOIBI: AJTKCHBI, 6 1 https://edsoo.ru/
aJIKaJINCHBI, aJIKWHBI
ApomMaTndeckue
2.3 P 2 https://edsoo.ru/
YII€BO0OPOIbI
[IpupoHbIe UCTOYHUKHI
2.4 YIIEBOJIOPOIOB U UX 3 1 https://edsoo.ru/
nepepaboTka
Hroro no paszneny 13



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

Paznen 3. Kuciiopoacoaep:xamnue opranuieckue coeJuHeHNs
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.K
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KACHOTHL. CIOXKHBIE APHUPHI
3.3 YrineBoas 3 2 https://edsoo.ru/
Wroro mo pazueny 13
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AMUHBI. AMHHOKHUCIIOTEL.
4.1 3
benku
Hroro mo pazueny 3

Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
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5.1 2
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3 https://edsoo.ru/
anemenToB J. 1. MenaeneeBa
Crpoenue BemiectBa. MHOTOOOpasme
1.2 P t P 4 https://edsoo.ru/
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 https://edsoo.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl https://edsoo.ru/
2.2 Hemeranmns 1 https://edsoo.ru/
CBs13b HEOPraHMYECKUX U OPraHNYECKUX
2.3 P P 2 https://edsoo.ru/
BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
IIpenmeT opranndeckor XUMUH, €6
1 p P ’ 1 https://edsoo.ru/
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopus cTpoeHUsT OpraHUIECKUX
2 coenuHenuii A. M. byrneposa, eé 1 https://edsoo.ru/
OCHOBHEIE ITOJIOKEHUS
[IpencraBnenue o knaccupUKaIMU
OpPraHUYECKUX BEIIECTB.
3 Homenknarypa (cucreMaruueckasi) u 1 https://edsoo.ru/
TPUBHAIIbHBIC HA3BaHUS OPTraHUICCKUX
BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHUE
4 N p ’ 1 https://edsoo.ru/
TOMOJIOTUYECKHUH PSJT
MeTaH 1 3TaH — MPOCTENIIIHNE
5 P 1 https://edsoo.ru/
MPEACTABUTEH AIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 https://edsoo.ru/
OTHIIEH U IIPONMICH — IIPOCTEHIIINE
7 P P 1 https://edsoo.ru/
MPEACTABUTENM AIIKEHOB
IIpaxktnueckas padora Ne 1.
8 P P 1 1 https://edsoo.ru/

((HOJIy‘{eHI/IC 9TUJICHA U U3YYCHUC CT'O
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CBOWCTB»

Anxanuensl. byraguen-1,3 u

9 Metunoyraauen-1,3. [loryuenue https://edsoo.ru/
CUHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTHUECKHH PSII.

10 P .. P https://edsoo.ru/
Anetunes — npocTenmmn
MPEACTaBUTENh ATKUHOB
Brrunciaenus mo ypaBHEHHIO

11 . P https://edsoo.ru/
XUMHUYECKON PEeaKIuu
ApeHbl: 0eH30J1 U TOJIYOII.

12 P Y https://edsoo.ru/
TOKCMYHOCTH apeHOB
['enernueckas cBs3b yrieBOJA0POIOB,

13 MPUHAISKANTUX K PA3TUIHBIM https://edsoo.ru/
KjaccaM
[IpupoHbIE UCTOYHUKHT

JIEBOJOPOJOB: IIPUPOIHEIN a3 v

14 T #OPOAL PHpOA https://edsoo.ru/
MOINyTHBIC HePTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKu
[IpupoHbIe HCTOYHUKHT

JIEBOJOPOJOB: IIPUPOIHEIN a3 v

15 yr #IOPOL pHpoa https://edsoo.ru/
MOMYyTHBIE HE(TAHBIE r'a3bl, HEPTh U
MIPOJIYKTHI €€ nepepadoTKu
KonrtposbsHas padbota no pasuen

16 P P pasaciy https://edsoo.ru/
«YTaeBogopoab»

17 [IpenenpHbIE OTHOATOMHBIE CIIUPTHI: https://edsoo.ru/
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MECTAaHOJ 1 3TaHOJI. BOI[OpOI[HaSI CBA3b

MHOroaroMHbI€ CIUPTHI:

18 https://edsoo.ru/
STHJICHTJIMKOJIb ¥ TJIHIICPUH
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

19 ¢du3nvecKkrue 1 XUMHYECKHE CBOICTBA, https://edsoo.ru/
MIPUMCHCHHE

20 AJbRICTH]IBL: GOPMATLIETH 1 https://edsoo.ru/
aneTanbAeTul. AIeTOH
OHOOCHOBHBIE TIPEICTBHBIE

21 KapOOHOBBIE KHCIIOTHI: MypaBbHHAs U https://edsoo.ru/
YKCyCHas
[IpakTueckas pabora Ne 2.

22 «CBolicTBa pacTBOpa YKCYCHOM https://edsoo.ru/
KHUCIIOTBI»
CreapuHOBast U OJIEMHOBAsI KUCJIOTHI,

23 KaK TIPEJICTaBUTENH BBICIIUX https://edsoo.ru/
KapOOHOBBIX KHUCJIOT

24 Mpina Kak cosu BI)ICHII/I‘)'{ KapOOHOBBIX https://edsoo.ru/
KHCJIOT, X MOIoIIee JICHCTBHE :
CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KHCIIOT. [ uaponu3 https://edsoo.ru/
CIIOXHBIX 3(UPOB

26 XKupsl: ruaponau3, NnpuMeHeHue, https://edsoo.ru/
Ouosorudeckas poJib KUPOB Atins.Teds00.nll

97 VYrneBopl: cocTaB, KIacCH(PUKAIUS. httos://edsoo.ru/

Baxwueiimue MNpEACTaBUTCIIN: TJIFOKO34,
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¢bpykTO3a, caxapo3a

Kpaxman u nemronosa kak

28 1 https://edsoo.ru/
MIPUPO/THBIEC TIOJTHMMEPHI
KoHnTpomapHas pabora o pazueny

29 «Kucnopoaconepiiattie 1 https://edsoo.ru/
OpraHUYECKUE COCTMHEHUS/
Bcepoccuiickas mpoBepouHas padoTa
OO011as XapakTeprucTUKa

30 a30Tc011ep>Iiaumx opraHpquecmx 1 httns://edsoo.rU/
coenuHeHuil / Beepoccuiickast RS- 7eds00.0t
poBepouHasi paboTa

31 AMUHBI: METHUJIAMHUH 1 aHUJIUH 1 https://edsoo.ru/
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE
OpraHUYeCcKHe COeIMHEHUS, UX

32 onosornyeckoe 3HaueHue. [lenTuel. 1 https://edsoo.ru/
benku kak mpupoiHbie
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS

33 OcHOBHbBIE IOHATUS XUMHH ) 1 httos://edsoo.ru/
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN :
OcHOBHBIE METO/IbI CHHTE32

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 https://edsoo.ru/
[TnacTmacchel, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoThI padoThI
pecypchl

XUMHUYECKUH DIIEMEHT. ATOM.

1 1 https://edsoo.ru/
DneKkTpoHHas KOH(HUTypalus aTOMOB
[Tepuonnueckuii 3aKOH U
[Tepuoandaeckas cucTeMa XUMHUYECKUX

2 snemenToB JI. . MenpeneeBa, ux 1 https://edsoo.ru/
CBA3b C COBPEMEHHOU TeopHuen
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COEIMHEHMI T10 TPYIIIaM U IEPHOIaM.

3 24 p 1 https://edsoo.ru/
3HavYeHHE IEPUOJUICCKOTO 3aKOHA U
CHCTEMBI XUMHUYECKHX DJIEMEHTOB
J.W. MenneneeBa B pa3BUTUN HAYKH
CrpoeHue BelecTBa. XUMHUYECKas
CBSI3b, €€ BUJIBI, MEXaHU3MBI

4 ’ ’ . 1 https://edsoo.ru/
00pazoBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b
BaneHTHOCTE.
OneKTpooTpUIaTeIFHOCTE. CTereHb

5 pooTP 1 https://edsoo.ru/
okuciicHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO



https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

CTPOCHUS

Ilonstue o JUCIICPCHBIX CUCTECMAaX.

6 HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI. https://edsoo.ru/
MaccoBasi 10Jis1 BEIIECTBA B PaCTBOPE
Knaccugukanus 1 HOMEHKIaTypa

7 HEOPraHUYECKUX COCTMHECHUH. httns:/edsoo.rU/
I'eneTnyeckas CBsA3b HEOPraHUICCKHX AHps-eds00.0t
BEIIECTB, PAa3JIMYHBIX KJIACCOB
Knaccudukanus xumuaecknx
peaKkurii B HEOPraHUYECKOU U

8 OpraHMYeCcKON XUMUU. 3aKOH httos://edsoo.ru/
COXpaHEHHS MAcCChI BEIIECTB; 3aKOH AHps-eds00.0t
COXPaHEHHUS U MPEBpaIeHUs SHEPTUU
MIPU XUMUYECKHUX PEaKIIMSIX

9 CkopocTts peakiuu. OOpaTumbie httos://edsoo.ru/
peakiuu. XMMHYECKOE paBHOBECUE :
[Tpaktuueckas padota Ne 1. «BnustHue

10 pa3IUyYHBIX (HAKTOPOB HA CKOPOCTh https://edsoo.ru/
XUMHUYECKOHN peakinm»
DNEeKTPOIUTHYECKAs TUCCOLIUAIHS.
[TonsiTHE O BOJIOPOAHOM HOKa3aTele

11 (pH) pacTBopa. Peakiiuu noHHOTO https://edsoo.ru/
oOMeHa. ['uaposn3 opraHM4ecKux u
HEOPraHMYECKUX BEIIECTB
OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIE

12 peakuuu. ITonsTre 00 snexTponuze https://edsoo.ru/

paciiiaBOB U paCTBOPOB colen
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KouTponsHas paborta no pasaeny

13 https://edsoo.ru/
«TeopeTnyeckne OCHOBBI XUMUM»
Mertaimiel, UX TOJIOKCHUE B
[lepuoanueckoil cucteMe XUMUUECKHUX

14 anemeHTOB JI. 1. Meneneera u httos://edsoo.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB. RERs.JTeCs00. 1
OO6mue puznueckre CBOMCTBa
METaJIJIOB
CrutaBel METaJIJIOB.

15 DIEeKTPOXUMHUYECKUH P https://edsoo.ru/
HaIpsHKEHUH METaJUIOB
XUMHYeCKHe CBOMCTBA BAXKHEHIIINX

16 METaJUIOB (HaTpUH, KaauH, KaJabIuH, https://edsoo.ru/
MarHui, aJlOMUHHAN) U UX COCTUHEHUI

17 XUMHAYECKHE CjaoﬁCTBa Xpoma, MeJiu U hitos://edsoo.ru/
HX COCTMHCHUM I

18 XuMmudgeckue CB(‘)'I\/'ICTBa IIMHKA, JKeJre3a httos://edsoo.ru/
H UX COCTUHCHUI !
[Ipaktrueckas padota Ne 2. "Pemienue

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://edsoo.ru/
«MeTamie»"
Hemeramnel, uX monoxkeHue B

20 [Tepuoanueckoit cucreMe XMMUYECKUX httos://edsoo.ru/
anemenToB /. 1. MenaeneeBa u 1S /7eds00. MW
OCOOEHHOCTH CTPOCHHUS aTOMOB

21 dus3nyeckue CBOMCTBA HEMETAILIOB. https://edsoo.ru/
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AnioTponusi HEMETaUIoB (Ha IpuMepe
Kuciopoja, cepsl, pochopa u
yriiepoja)

XHUMHUECKHE CBOIICTBA raJIOTCHOB,

22 . https://edsoo.ru/
CepBbl U UX COCTMHECHUM

23 XUMHUYEeCKHe CBOMCTBA asovTa, httos://edsoo.ru/
docdopa u uX coeTMHEHU I AERS./7eas00.1W

24 XHWMHUYECKUE CBOMCTBA eruIepoaa, hitos://edsoo.ru/
KPEMHHS ¥ UX COSAMHEHUI AERS./7eas00.1W

o5 [IpumeneHne B&)i(HCfIHII/IX HEMETAJIOB hitos://edsoo.ru/
Y UX COCTUHECHHM :
O00011IeHNE U CHCTEMATH3AIUS
3HaHuM no TeMe «Hemeramibn.

26 Brruncienus mo ypaBHEHUSIM https://edsoo.ru/
XUMHUYECKUX PEakIuil u
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas padota Ne 3. «Pemienne

27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://edsoo.ru/
"Hemeramis"»

08 KonTtponsHas pabota no temam httos://edsoo.ru/
«Metamub» u «Hemeramisi» I
Heoprannueckue u opranndeckue

29 KHCJIOTHI. Heopranudeckue u https://edsoo.ru/
OpraHUYEeCKUE OCHOBAHUS

30 AmboTepHbIe HEOpraHUYeCKHUe U httos://edsoo.ru/

OpraHn4eCKuc COCANHCHU.
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I'eneTnueckas CBA3b HCOPraHn4CCKux
" OPraHnv4CCKUX BCIICCTB

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTUYECKON U

31 . 1 https://edsoo.ru/
MTUIIECBOW O€30TIACHOCTH, Pa3BUTHHU
METUIIMHBI
[IpencraBnenust 06 0OMKX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO 1 https://edsoo.ru/
TIOJTyYCHHUST BYKHEUTIINX BEIIECTB

33 Hestosei B MiHpe Bemects i 1 https://edsoo.ru/
MaTepHaioB

34 XUMUS U 3I0pPOBBE YEIOBEKa 1 https://edsoo.ru/

OBLIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

TeopeTnueckrie OCHOBBI OPraHU4YECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUIN 0 XUMUYECKON
COCTAaBIISAIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJIHU
XAMHH B TIO3HAHWUU SIBJICHUA TPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUS. W KYIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOIMMOH TSl PEIICHUS TPAKTHYECKUX 3a/1a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY

3J0pOBBIO U MPUPOJHOM Cpefie

1.2

Brnanenue cucteMoil XMMUYECKUX 3HAHWUW, KOTOPAsi BKIIIOYAECT:
OCHOBOINOJIATaloNIie  MOHATHS  (MOJIEKyJa, BaJCHTHOCTb,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, yriepoaHbIil
cKener, (yHKUMOHANbHAs TpyNmna, pagukail, H30Mepus,
W30MEPBI, TOMOJIOTMYECKUN pPsZ, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHUCJIOPOJ- W a30TCOJEpKallie COEIUHEHHs, OHOJIOTUYECKU
aKTUBHBIC BelIeCTBa (YIJEBOMBI, >KHUPBI, OEJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS); TEOpUUM U 3aKOHBI (TEOpHUs XHUMHUYECKOTO
CTpOCHHMS  opraHuveckux BemectB A.M.  byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKU I SA3BIK XUMUU,
(hakToNOrnuecKue CBEICHUS O CBOMCTBAaX, COCTaBe, MOMYyYCHUH
U 0€30MacHOM HCMOJIb30BAaHUHM BXKHEUIITNX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON IEATEIbHOCTH

YCI0BCKa

1.3

ChopMUpOBaHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE IPU3HAKU
NOHATHUH, YCTaHaBIMBaTb WX B3aUMOCBA3b, MCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUSA NPU ONMMCAHUU COCTAaBA, CTPOCHUS

)51 npeBpameHI/Iﬁ OpTraHNYCCKUX COCIUHEHUI

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ HCIIOJIb30BAaTh XUMHUYCCKYIO




CUMBOJIMKY I COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpamEHHON) (HOPMYST OPraHUYECKUX BEIICCTB
)51 ypaBHeHI/Iﬁ XUMHUYCCKUX pCaKLII/If/'I, HN3roraBjinBatb MOACIIHU
MOJICKYJI OpPraHM4CcCKHUX BCIICCTB A HIUIIOCTpAaIUU HUX

XMMHMUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopmMupoBaHHOCTh YMEHUH yCTaHABJIHMBATH NMPUHAIICKHOCTH
N3YUYCHHBIX OPTraHU4YCCKUX BCUICCTB IO UX COCTAaBYy U CTPOCHUIO
K omnpeneIEHHOMY KJ1accy (rpymre) COCMHEHU N
(YyrneBoJopo/ibl, KHCIOPOJ W A30TCOJEpIKAIlde COSAMHEHUS,
BBICOKOMOJICKYJIAPHBIC COGI[I/IHGHI/ISI), JaBaTb UM Ha3BaHUA I10

cucremaruueckoit Homenkiarype (IUPAC)

1.5

CpopMHUpPOBAHHOCTh YMEHHS OMPEIEIATh BUIBI XUMHUUYECKOU

CBSI3M B OPraHUYECKHUX COCTUHEHUAX (OJIMHAPHBIE U KpaTHBIE)

1.6

ChopmMupoBaHHOCTh YMEHHUSI MPHUMEHSThH: IOJIOKEHUS TEOPUU
CTpoeHMs opraHudeckux BemectB A.M. bytnepoBa mis
00BSCHEHUS! 3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTaBa U

CTPOCHH:,; 3aKOH COXpPaHCHHUA MAaCChl BCIICCTB

VYraesomoponsl. Kucnopoaconepkamme # a30TcoAep Kaiiue
OpraHuYeCcKHe COEIUHEHUS. BricokoMoniekyasipHbIe

COEIUHEHUS

2.1

ChopMHpOBAaHHOCT, ~ YMEHHMM  TNPUBOJIUTH  TPHUBHAIBHBIC
Ha3BaHMUSI OTACNBHBIX OPraHMYeCKHX BEIIeCTB  (STHIIEH,
OPONUJICH, AalleTUJICH, JTHJICHIJIUKOJIb, TIJHLUEpUH, (eHod,
(dbopmanpaerus, aueTalbIerul, MypaBbuHasl KUCIOTa, YKCYCHAS
KHCJIOTa, OJIEMHOBAsI KUCJIOTAa, CTEAPUHOBAs KUCJIOTA, III0K03a,

(bpykTO3a, Kpaxmal, LeJUT0JI03a, TIUIHH)

2.2

ChopmupoBaHHOCTh  YMEHHH  XapaKTepH30BaTh  COCTaB,
CTpoeHHe, (U3NYCCKUE W XUMHYECKHE CBOMCTBA THITMYHBIX
IpeICTaBUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIICCTB
(Metan, 3TaH, JTWUJIEH, NPOMWIEH, aleTuiieH, OyTraaueH-1,3,
MeTmiOyTaauen-1,3, 6eH301, MeTaHOI, ATAHOJ, TUJICHIJIHKOIb,
TIHLEepUH, (EeHON, aleTalblIeruj, MypaBbUHAs U YKCYyCHas
KUCJIOTHI, TIIOKO3a, Kpaxmall, MeJUII0NI03a, aMHUHOYKCYCHAs

KHCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTL YMCHUA HUITIFOCTPUPOBATH T'CHCTUUYCCKYIO

CBiA3b MCKAY TUIHUYHBIMA NOPCACTABUTCIIAMU  PA3JIMYHBIX




Ki1aCCOB OpPraHNn4YCCKUX BCIICCTB YpaBHCHUAMU

COOTBCTCTBYIOIIUX XHUMHNYCCKUX peaKI_II/IfI C HCIIOJIb30BAHUEM

CTPYKTYPHBIX (popmyi

24

ChopMupoBaHHOCTE YMCHHSI XapaKTEpHU30BaTh HCTOYHHKHU
YIJIEBOJOPOJHOIO ChIpbsl (HEPTb, NPUPOIHBIA Tra3, Yroib),
cnocoObl WX TmepepaboTKM M MPAKTUYECKOE TPUMEHEHHUE

POAYKTOB NEpepadOTKU

XUMHS U KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTh YMEHMM BJIaJe€Th CHUCTEMOW 3HaHHM 00
OCHOBHBIX METOJ[aX HAayYHOTO TIIO3HAHHS, HCIIOJIB3YEeMbIX B
XAMUW TIpH HM3YYEHUH BEIIECTB W XUMUYECKHUX SIBICHUH
(HabmoieHne, W3MEpEeHue, DJKCIEPUMEHT, MOJICITUPOBAHHUE),
WCTIONh30BAaTh CHUCTEMHBIE XUMUYECKUE 3HAHWS ISl TPUHSATHS
pelIeHnit B KOHKPETHBIX XKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C

BCIICCTBAMU U UX IPUMCHCHUCM

3.2

CdopMHpOBaHHOCTH YMEHUH COOMIOAATH MPaBUJIaA TTOJIH30BAHUS
XUMUYECKOW TOCYyAod W J1abopaTopHBIM OOOPYIOBaHHUEM, a
TaKKe IMpaBWiia OOpAICHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX

OIIBITOB

3.3

ChopmMupoBaHHOCTh YMEHHMHM IUJIAHUPOBATH U BBINIOJHATH
XUMHYECKUNH  OKCIIEPUMEHT (MpeBpalleHusi OpraHuYeCcKUx
BEUIECTB [IPU HAarpeBaHUU, MOJIyY€HUE STUJICHA U U3YUYCHUE €ro
CBOMCTB, KaueCTBEHHBbIC pEAaKIMH OPraHUYECKUX BEIIECTB,
JeHaTypauus O€JIKOB IpU HarpeBaHUM, LBETHbIE peaKluu
0ENKOB) B COOTBETCTBHH C IMpaBHJIaMU TEXHHKU 0€30MaCHOCTH
npu  oOpameHud ¢ BemlecTBaMH U J1a0OpaTOPHBIM
o0opy/nOBaHUEM; MPEICTABISATh PE3yAbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u  GOpMyIHMpOBAaTH BBIBOJBI HA OCHOBE JTUX

pE3yNbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/’I MNpOBOAWUTL BBIYUCIICHUSA TIO
XUMHUYCCKUM  YPABHCHUAM (MaCCH, O6’béMa, KOJIN4YCCTBA
HCXOAHOTO BCHICCTBA HJIM MPOAYKTA PCAKIHU IO H3BECTHBIM
Macce, O6’LéMy, KOJIMYCCTBY OAHOTO U3 UCXOJHBIX BCIICCTB HUJIN

MPOIYKTOB PEAKIINN)




3.5

ChopMUpOBaHHOCTh YMEHHMH KPUTHYECKH aHAIU3UPOBATH
XUMUYECKYI0  MHPOpMAlMIo, TOJIy4aeMyl M3  Pa3HBIX

HCTOYHHUKOB (CpecTBa MaccoBOi nHpopMainu, cetb HTEpHET

" Jpyrue)

3.6

CdhopmupoBanHOCTH yYMEHU I co0JIr0/1aTh npaBuia
9KOJIOTUYECKH  IeJIecO00pa3sHOro TMOBEACHHUS B OBITY U
TPYAOBOM JEATEILHOCTH B LIEJIAX COXPAHEHHS CBOETO 370POBBS
U OKpPYXAaloIlell NPUPOJHON Cpelbl, OCO3HaBaTb OMACHOCThb
BO3/ICMCTBUSI  HA  JKMBBIE  OPraHU3MBI  ONpPENEIEHHBIX
OpPraHMYeCKUX BEIIECTB, MOHUMAas cmbica mokazarens [1JIK
(mpenenpbHO  JOMYCTUMOW  KOHIIGHTpAIlMu), TOSICHATh  Ha
npuMepax CrnocoObl YMEHBIICHUS U TPEAOTBpAIICHHUS HX

BpPCIAHOTO BOS)]GI\/’ICTBI/ISI Ha OpraHu3Mm 4€JI0BCKa

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS
OCHOBHO# 00pa30oBaTe/IbHOI MPOrpaMMbl CpeHero o0uero
o0pa3oBaHus

1

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHUH

1.1

Brnanenune cucteMod XMMHUYECKMX 3HAHUW, KOTOpash BKIIOYAET:
OCHOBOIIOJIATAIOIINAE TOHATHSA (XUMHUYECKHH D3JIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa atoMa, S-, p-, d-3IIEKTPOHHBIC OpOHTAIIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIILHOCTh, CTENEHb OKHUCIICHMS, XUMHYECKas
CBSI3b, MOJb, MOJISIpHasS  Macca, MOJBIPHBIM  00BEM,
KpUCTAJUIMYECKAss pEHIETKa, TUMbl XHMHYECKHMX pPEaKIui
(OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIE, 9K30- U DHJIOTEPMUYCCKUE,
peakiud  HWOHHOrO  OOMEHa),  pPacTBOP,  AJICKTPOJIHTHI,
HE3JICKTPOJIUTHI, AJICKTPOITUTHYECKAS TUCCOIIAALINSI, OKUCITUTEIb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKOW PEAKIMH, XUMUYECKOE
PaBHOBECHE); TEOPUU M 3aKOHBI (TEOPUS 3JIEKTPOJIUTUUYECKOU
nuccoumanuu, [lepuognueckuii 3akon .M. Menneneesa, 3akoH
COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XUMHH, (DAKTOIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe,
MONydeHHWH W  0O€30MacHOM  HCMOJb30BAaHWUM  BAKHEHIITNX

HCOPraHNYCCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ




JACATCIbHOCTHU YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHUH BBISBISTH XapaKTepHbIC IPU3HAKU
" B3aUMOCBS3b M3Y4YECHHBIX IIOHATUH, IIPUMEHSATH
COOTBETCTBYIOIIUE IOHATHUS IIPU ONIMCAHUU CTPOEHUS U CBOWCTB
HEOPraHWYEeCKUX BEIIECTB W WX MPEBPALLCHHUN; BBIABIATH
B3aUMOCBS3b  XMMMYECKMX 3HAaHUW € IOHATUSAMH H

MMpEaACTABIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brianenne oCHOBHBIMM METOJaMH HAYYHOTO MO3HAHUSI BEIIECTB
U XUMUYECKUX  sIBIeHUU  (HAONIOJeHHE,  HW3MEpEHHE,

9KCIEPUMEHT, MOJIETTUPOBAHUE)

1.4

CpopMHpPOBAHHOCT, YMEHHUH ONPENEsATh BAJICHTHOCTh W
CTCTICHh OKHCIICHUS XMMHYECKHUX JJIEMEHTOB B COCJIMHCHUSIX
Pa3IUYHOTO COCTaBa, BUJ XHUMHYCCKOH CBS3U (KOBaJCHTHAs,
WOHHAs, METAJUTMYECKas, BOJOPOJHAs) B COCJAWHCHUSAX, THII
KPUCTANTNYCCKONW PEIIETKH KOHKPETHOTO BElIeCTBa (aTOMHAS,

MOJICKYJIsIpHas, MOHHas, MeTaJ'IJ'II/I'-IeCKaSI)

1.5

ChopMHUpPOBAHHOCTh YMEHUU OMPEICIATh XapakTep cpeisl B

BOJHBIX PACTBOPaX HEOPTraHUUYECKUX COCTUHEHHM

1.6

ChopMUpOBaHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUECKHUE
peaknuu 1O pPa3IMYHbIM TpU3HAKaM (YUCIy ¥  COCTaBy
pearupyromux  BEIIECTB, TEIoOBOMY Jh(deKTy peakuuw,
U3MCHCHHIO CTETICHEH OKHUCICHHS DIIEMEHTOB, OOpPaTUMOCTH

peaxiuu, y4acTUIO KaTtajanu3aTopa)

1.7

ChopmMupoBaHHOCTh YMEHHI COCTABJIATH YpaBHEHMs peakiuil
pPa3NUYHBIX THIOB, TMOJHBIE U COKpAaIlIEHHBIE YpaBHEHUS
peakiii MOHHOTO OOMEHa, YYUTHIBasl YCJIOBHS, MPU KOTOPBIX

9TH peaklUy UAYT 10 KOHIIA

1.8

CdhopmupoBanHOCTH YMEHUU MIPOBOJIUTH peaxiu,
MNOATBEPXKIAIOIINE  KAYeCTBEHHBI  COCTaB  Pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh OMNBITHBIM MYTEM
MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX

BCIICCTB

1.9

CchopMupoBaHHOCTD YMEHUH pacKpbIBaTh CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IOCPENCTBOM

COCTAaBJICHUA 3JICKTPOHHOTO OayraHca 3TUX peaKuHﬁ

1.10

ChopmupoBaHHOCTE ~ yMEHHUN  OOBSCHATH  3aBUCHUMOCTH




CKOPOCTH XMMHUYECKOH PEaKIUU OT PA3IHMUHBIX (PAaKTOPOB

1.11

ChopmupoBaHHOCTE YMEHUN OOBSACHATH XapakTep CMEUICHUS
XUMUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO

BoznerictBus (mpunnun Jle [larenne)

OO6mrast 1 HeOpraHU4ecKas XUMUs

2.1

CdhopMupoBaHHOCTH YMEHUHI packpbIBaTh CMBICII
[Iepnoanueckoro 3aKOHa .. MenneneeBa 51
JEMOHCTPUPOBATH €T0 CUCTEMATUZHPYIONIYI0, OOBICHUTEIHHYIO

U IPOTHOCTHYECKYIO (QDYHKIIUU

2.2

CpopMHpPOBAHHOCT, YMEHHUH XapaKTepU30BaTh JJICKTPOHHOE
CTpOEHHE aTOMOB XHMMYECKUX »3JeMeHTOB 1-4 mnepuomon
[Iepmognueckoit cuctemsbl XuMHU4YecKHx anemeHToB .M.
MeHzeneeBa, WCIONB3ys TMOHITHS «S-, P-, O-3JIEKTpOHHBIC
opouTanm, «OHEPTreTHYECKUE YPOBHMY, 00BSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB
U UX COEAVHEHUH Mo mepuojam W rpynnam Ilepumoaudeckoit

CHUCTEeMBbI XUMHUUYECKHX djieMeHToB /(.. MenneneeBa

2.3

ChopMHUpPOBAaHHOCT, YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH)
oOmme XWMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB
pa3IMYHBIX  KIIACcCOB, TIOITBEPIKIATh CYIIIECTBOBAHHE
TCHETUYECKOHN CBS3M MEKIY HEOPTaHWYECKHMMH BEIECTBAMU C

ITIOMOIIIBIO ypaBHeHI/If/'I COOTBETCTBYHOIIMX XUMHYCCKUX peaKuHﬁ

2.4

ChopmMupoBaHHOCTh YMEHUN yCTaHABIMBATh NMPUHAIICKHOCTH
HEOPraHMYECKUX BEIIECTB MO UX COCTaBy K OINpeneIEHHOMY
KJjaccy (Tpyrmne) coeAMHeHUH (IIPOCThie BEIIECTBA — METAIUIbI U
HEMETAIUIbl, OKCHJbI, OCHOBAaHH, KHCIOTBI, aM{QoTepHbIC

TUAPOKCHJIBI, COJIN)

2.5

ChopmupoBaHHOCTH yMEHUN  HUCHOJB30BAaTh  XUMHUYECKYIO
CUMBOJIMKY Ul COCTaBleHHUS (OpMyN BEIIECTB M ypaBHEHUI
XUMUYECKUX pEaKlMil, CHUCTEeMAaTHYECKYl0 HOMEHKJIATypy
(IUPAC) 51 TPUBHAJIBLHBIE Ha3BaHUA OTIENbHBIX
HEOPraHMYECKUX BelIecTB (YrapHblii ras, YrJIeKUCHBIH Tras,
aMMHUaK, raméHas U3BECThb, HEral€Hast U3BECTh, INTHEBAS COJA,

OUPUT U JApYyrue)

2.6

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh (OMHUCHIBATH)

06H_[I/Ie XHMHUYECKHE CBOMCTBa HCOPTaHNMYCCKUX  BCIICCTB




PAa3INIHBIX KJIacCCOB, MOATBEPKAATH CYIICCTBOBAHUC
TCHETUYECKOI CBS3U MCKAY HCOPraHMYCCKMMU BCUICCTBAMHU C

IIOMOIIIBIO0 YPABHEHUHN COOTBETCTBYIOIUX XUMUUECKUX PEAKIINI

2.7

ChopMupoBaHHOCTh YMCHHI TUIAHUPOBATH W BBITIOJHSATH
XUMUYECKUN SKCIIEPUMEHT (PasyIoKeHHE MEePOKCUIa BOJAOpOAa
B MPUCYTCTBUM KaTaJIM3aTOpa, OMpPEIEICHUE CPEabl PAaCTBOPOB
BEILIECTB C TIOMOIIBIO YHHUBEPCAIBHOIO WHIMKATOPA, BIUSHUE
pPa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKOW pPEaKIIHH,
peakiy HOHHOTO 0OMEeHa, KaYeCTBEHHBIE PEAaKIIMU Ha Cynabdar-
, kapOoHaT- U XJIOPHUI-AaHWOHBI, HA KATHOH aMMOHHUS, PEIICHUE
OKCIIEPUMEHTANIHBIX  3a7ad 1o Temam «MeTtamiey U
«HemeTannel») B COOTBETCTBMM C TMPaBWIAMU TEXHHUKHU
0€30MacHOCTH MpHU OOpalllEeHUH C BEIIECTBAMU U J1a00PaTOPHBIM
000pyI0OBaHUEM; TPEIACTABIATH PE3YJIbTAThl XUMHYECKOTO
JKCIIEPUMEHTa B (pOpMe 3alrCH YPaBHEHUH COOTBETCTBYIOIIUX
peakuii  w  (QOpPMYJIMPOBaTH BBIBOJBI HAa OCHOBE JTHX

pe3ynbTaToB

2.8

CdopMHUpOBaHHOCTH YMEHUH COOMIOAATH MPaBUIa MOJIH30BAHUS
XUMUYECKOW TOCYIOW W JIabopaTOpHBIM OO0OPYyJAOBaHUEM, a
TaKKe IMpaBWiia OOpAICHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TIO BBIOJHEHHIO JIAOOPATOPHBIX XUMHUYECKHUX

OIIBITOB

2.9

ChopmupoBaHHOCTh yMEHUU XapaKTEpU30BaTh XUMHUYECKHE
IPOLIECCHI, JIeKAllUe B OCHOBE MPOMBIIUIEHHOTO MOJYyYeHHS
CEpHOM KHCIOTBI, aMMHaka, a Takxke Cc(HOpPMUPOBAHHOCTH
OpelIcTaBlIeHuid 00  oOIMX  HAyYHBIX  NPUHLUNAX U

OKOJIOTHYCCKHX HpO6J'IeMaX XUMHUYCCKOI'O IMPOU3BOJACTBA

XUMHUS U )KU3Hb. PacuéTtrl

3.1

CdopmupoBanHOCTH MpeACTABICHUI 0 XUMHUYECKON
COCTaBISIIOIIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJHU
XUMHH B TIO3HAHUU SIBICHUM TpUpoabl, B (GOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYphl JIMYHOCTH, €€ (QYHKIHOHAIBHOMI
IPaMOTHOCTH, HEOOXOAUMOM TSl pelIeHUs] MPAKTHUECKUX 33124
U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY

3I0POBBIO M IPUPOTHOM cpelie




3.2

ChopMUpOBaHHOCTh YMEHHMH KpPUTHYECKH aHAIU3UPOBAThH
XUMUYECKYI0  MHPOpMalMIo, TOJIy4aeMyl M3  Pas3HBIX
UCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHHUKAllUM, CETh

Hurepuer u apyrue)

3.3

CdhopmupoBanHOCTH yYMEHUI co0JIr0/1aTh npaBuia
9KOJIOTUYECKH  IeJIecO00pa3HOr0 TMOBEACHHUS B OBITY U
TPYIOBOM NIEATENBHOCTU B LEJSAX COXPAHEHHS CBOErO 3J0POBbS

U OKPYXAIOIIEeH TPUPOJTHON CpeIbl

3.4

Oco3HaBaTh OMACHOCTh BO3JICHCTBUSI HA YKUBBIE OpPraHU3MBI
ONpENEIEHHBIX BEIIECTB, MOHMMasg cMbica mokazarens [1/IK,
MOSCHATh ~HA  TpUMEpax  CIOCOOBl  YMEHBIIEHUA U
MPEIOTBPAIICHUSI WX BPEAHOTO BO3ACHCTBHUS Ha OpraHu3M

YCI0BCKa

3.5

CpopMHpPOBAaHHOCT, YMEHUM TMPOBOJUTH BBIYUCICHUS C
WCIIOJb30BAHUEM TOHATHS «MaccoBas JIOJds BEHIECTBA B
pactBope», OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHYECKUX
peaxusax, Macchl BellecTBa WM 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIHM O00bEMY OJHOTO U3
YY4acTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(dekTa
peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHMsS MAacCChl BEILECTB,

IMPEBpAIICHUA U COXPAaHCHUA SHEPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4YECKOW XUMHH

1.1

[Ipeamer opraHnYecKOl XUMHHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE
B IIOJIyYCHHHM HOBBIX BELIECTB M MarepuayoB. Teopus CTpoeHUs

opranuueckux coeauHeHuii A.M. bytiepoBa, €€ OCHOBHBIE M10JIOKEHUS

1.2

CrpykrypHble (OpMYNbl OpraHU4YEeCKUX BellecTB. ['oMoiiorus, u3oMepus.
XHuMHU4YECKass CBS3b B OPraHMYECKHX COCIMHEHMSIX — OJUHApHbIE U
KpaTHbele cBs3M. [lpencraBieHne o KiIaccU(UKALUM OPraHUYECKUX

BCIICCTB

1.3

Homenknatypa opraHuueckux COeIWHEHUH (cucTremMaTHdeckas) |
TPUBHAJIBHBIE  HA3BaHMS  BAXHEHWIIUMX  IPEACTABUTENEN  KJIacCOB

OpraHn4e€CKuX BCIIECCTB

YreBosopo sl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHMYECKUMU psiA. MeTraH W 3TaH —
MpOoCTEHIINe TPEJACTABUTENN aJKaHOB: (U3MUECKUE U XUMUYECKUE
CBOMCTBa (peakUMM 3aMelIeHUS U TOPEHHUs), HAXOXKJAECHUE B IMPUPOJE,

IIOJIYYCHHUEC U MPUMCHCHUC

2.2

AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUH psill. DTHIICH U IPOMIICH —
MpoCTEHIINe TMPEACTaBUTENN aAIKEHOB: (DU3MYECKUE U XUMUYECKUE
CBOMCTBa (peakiuy TUAPUPOBAHUSA, TaJOreHUPOBAHUS, THUApATAINH,

OKHUCJICHUA U l'IOJ'II/IMCpI/IBaHI/II/I), IMOJIY4YCHHUE U ITPUMCHCHHEC

2.3

Anxanuensl: OyramueH-1,3 u meTmiOyranuen-1,3: cTpoeHue, BaKHEHUIHE
XUMHYECKHe  cBoicTBa  (peakuust  monumepusauuu). [lomydenue

CUHTCTUYCCKOTO KaydyKa U pE3UHbL

2.4

AJIKMHBI: COCTaB H OCOOEHHOCTH CTPOCHHA, TOMOJIOTHUYECKHUI Jo) 0N
ALIeTI/IJ'IeH — HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHC,
(I)I/ISI/ILIGCKI/IC U XUMHYECKHE CBOMCTBa (peaKHI/II/I TUApHUPOBaAHUA,

raJIOrCHUPOBAHUA, TUApATALUHU, FOpeHI/IH), IMOJIy4YCHHEC U IPUMCHCHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (I)I/ISI/I‘ICCKI/IG 1 XMMHYECKHE CBOHCTBa
(peaKL{I/II/I raJJorcHUupoOBaHusa U HI/ITpOBaHI/IH), MOJIY4YCHUC U IIPUMCHCHHC.
TOJ'IYO.]'IZ COCTaB, CTpPOCHHC, (l)I/I3I/I‘leCI(I/Ie U XHMHYECKHE CBOMICTBa

(peaKL[I/II/I raJJOorcHUpOBaHus U HI/ITpOBaHI/IH), MOJIYYCHUC W NPUMCHCHHUC.




TokcuuHOCTh apeHOB. I'eHeTHueckas CBSI3b MEXIY YIJIEBOJOPOJaMH,

MMpHUHAJICKAIIUMHA K pa3JIMYHbIM KJIaCCaM

2.6

[IpuponHbIE MCTOYHHMKM YriaeBOIOPOAOB. lIpupomHbIN ra3 ¥ NOIMYTHbIE
HepTsaubie ra3el. Hedpre m e€ mpoucxoxaenue. CrocoObl mepepaboTKu
He(TH: TEPErOHKa, KPEKUHT (TePMUYECKUU, KATATUTHUECKHUI), TTHPOIIH3.
[IpoxykTs! mepepaboTku He()TH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B

ObITy. KaMeHHBII yroib 1 IPOIYKTHI €To MepepadoTKu

Kucnopoacoaepxaiine opraHuyecKue CoeTMHEHMs

3.1

IIpenenbHble OOHOATOMHBIE CHUPTBI. METaHOJ M 3TAaHOJ: CTPOCHHE,
¢u3nyueckrne U XuMHUYECKHE CBOMCTBA (peaklMM C aKkTUBHBIMHM MeTaJlJlaMH,
raJIor€HOBOIOPOJAAMHU, TOPEHHE), TPUMEHEHNE. Bo1opogHbIE CBSI3U MEX Ty
MOJIEKYJIAMH CIHUPTOB. JIeMCTBME MeTaHOJA M DJTaHOJIA HA OPraHU3M
4YelnoBeKa. MHOIOATOMHBIE  CIUPTBHL.  OTWICHIIMKOIb W TJIMLEPUH:
CTpoeHHue, (QU3NYECKHMEe M XUMHUYECKHE CBOMCTBa (B3aMMOJAEHUCTBHE CO
LIEJIOYHBIMM METaJUIAMM, KAayeCTBEHHAs pEeaKklus Ha MHOTOaTOMHBIE
cnupthl). [leiictBue Ha opranus3m uesnoBeka. [IpuMeHeHue riunepuHa u

OTUJIICHT JIMKOJISA

3.2

@DeHon: CTpOeHHE MOJIEKYJbl, (U3MYEeCKHe W XHMHYECKHe CBOMNCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunbl U KeTOHbL.  DopManbleruj, aneTanbJeTHI: CTPOEHUE,
(bu3uvYeckne ¥ XUMUYECKHE CBOMCTBAa (peaklUW OKUCICHUS |

BOCCTAaHOBJICHUS, KAYCCTBCHHBIC peaKHI/II/I), IOJIY4YCHHUE U IIPUMCHCHHUE

3.4

O/HOOCHOBHBIC TIpe/CbHbIC KapOOHOBBIC KHCIOTBI. MypaBbUHAs W
YKCYCHasl KHCJIOTBI: CTPOCHHE, (U3NYECKHE M XHMHUYECKHE CBOWCTBA
(cBoiicTBa, oOmME I KiIacca KHUCIOT, peakuus d3TepuduKaiumn),
noxyuyeHue u mnpumeHenue. CTeapuHOBasi M OJICMHOBAas KHCIOTHI Kak
MPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KHUCJIOT. Mbla KaK COJIM BBICIIMX

Kap6OHOBLIX KHCJIOT, UX MOIOLIECC HeﬁCTBHe

3.5

CrnoxxHbele 3GUpPbl KaKk NPOU3BOAHBIC KApOOHOBBIX KHUCIOT. [‘maponus
cnoxHbIx 3¢upoB. XKupbel. ['maponus sxupoB. [IpumeHeHHEe KUPOB.

buonoruueckas POJIb KUPOB

3.6

VYraeBonpl: cocTaB, Kiaccu(UKalUs — yriaeBoAoB  (MOHO-, JU- U
noJimcaxapuael). [mroko3a — mpocTeHInii MOHOCaxapua: OCOOEHHOCTH
CTPOCHHS  MOJIEKYJbl,  (HU3UYECKHE U  XUMHYECKHME  CBOICTBa
(B3aumopeiicteue ¢ ruapokcunoMm wmenu(Il), okucrenume amMMuauHBIM

pactBopoMm okcuaa cepebpa(l), BoccraHoBieHHE, OpOKEHUE TIIFOKO3BI),




HAXOXJCHHE B MPHUPOJIE, TPUMEHEHHUE, OnoJornyeckast posib. @OTOCHHTES.
®pyKTO3a Kak M30Mep TJ0K03bl. Kpaxman u 1emnono3a Kak IpUpoIHbIe
nonmuMepsl.  CTpoeHue Kpaxmana M Leuoino3bl. Pusznyeckue U
XMMMYECKHE CBOMICTBa Kpaxmana (THApOJM3, KaueCTBEHHAs pEeakUus C

HOJIOM)

A3oTCcoepKale OPraHndecKie COeqMHEHUS

4.1

AMUHOKUCIOTBI ~ Kak  amM(QOTEpHbIE  OpPraHUYECKUE  COEIUHEHHUS.
duznyeckue M XUMHUYECKHE CBONCTBA aMHHOKHCIOT (Ha THpuMepe

rmiuHa). buonornueckoe 3HaueHre aMHUHOKUCIIOT. [lenTuapt

4.2

benku kak mpupoHbIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuuHas,
BTOpUYHAs M TpPETUYHas CTPyKTypa OeslkoB. XUMHYECKHE CBOIICTBa

OEJIKOB: THAPOJIN3, ICHATYpaIHsl, KAYECTBEHHBIE pEaKIIMK Ha OeITKU

BrIicoKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TOHATHUS XUMHH  BBICOKOMOJICKYJSIPHBIX  COCIMHECHHM:
MOHOMEp, TOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENCHb IOJIUMEPH3AIINH,
cpenHsiss  MoJiekynsipHas ~— Macca.  OCHOBHbIE ~ METOAbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX CcoelMHEeHU - MOJIUMEPHU3ALHS u

TIOJIMKOHACHCAIUA

5.2

DKCIepUMEHTAIbHBIE METOJbl M3Y4YEeHHs] BEUIECTB M HUX MpPEBpaIlCHUIA:
O3HaKOMJIEHHE ¢ oOpa3laMu HPHUPOJHBIX UM MCKYCCTBEHHBIX BOJIOKOH,

I1acTMacce, Kay4yKoB. HonyquI/Ie CHUHTCTUYCCKOT'O KaydyKa 1 PE3HUHBI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XuMUYecKuil 31eMeHT. AToOM. Snpo atoma, H30TOMBL. DIEKTPOHHAs
000J104Ka. DHEpPreTH4ecKue YpoBHU, MOAYPOBHU. ATOMHbBIE OpOHUTaNy, S-,
p-, d-amementhl. OCOOCHHOCTH  pachpeeieHUs]  3JEKTPOHOB IO
opOuTansIM B aroMax DJIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.

QHCKTpOHHaH KOH(I)I/IpraI_II/IH aTOMOB

1.2

[lepuonnueckuii 3axkoH U llepuonnueckas cucreMa XUMHYECKUX
sanementoB J[.MI. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U
[Iepuonnueckont cucrembl XxuMHuueckux aneMeHToB .M. Menneneesa ¢

COBpCMCHHOfI Teopneﬁ CTPOCHHUA aTOMOB. 3aKOHOMepHOCTI/I HN3MCHCHUA




CBOMCTB XHMHYECKUX DJJIEMEHTOB M 00pa3yeMbIX HMH IPOCTBIX U
CJIOXHBIX BEILIECTB IO IPyNIaM U MepHoJaM. 3HAU€HUE NEPUOANYECKOTO

3aKOHa B Pa3BUTHH HAYKU

1.3

Crpoenue BemiecTBa. XHUMHYECKash CBs3b. Buabl XUMUYECKOW CBS3U
(koBasieHTHAsl HEMOJISIPHAS W TOJIApHAsA, HOHHAs, MeTaJundeckas). oHbI:
KaTHOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHON XUMHUUECKOM

cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTh. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemiectBa MOJEKyISpHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTBa. THUMBI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.
[TonsiTe 0 nucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 107151 BEIlIeCTBa B pacTBOpPe

1.6

Knaccuduxarms HEOPraHUYECKUX  COCIMHEHU. Homenknatypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckas peakuus. Kiaccupukanus XUMUYECKUX peakuuidl B
HEOpPraHWYEeCKOM W OpraHuyvecKOW XHUMHHU. 3aKOH COXPAHEHHUS MaccChl
BEILECTB, 3AKOH COXPAHEHUS W MPEBPAILCHUSA DHEPIUU NPU XUMHUYECKHUX

peaKImsIX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3INnYHbIX (PaKTOPOB

1.9

OO6paTtumbie peakiuu. XuMuueckoe paBHoBecue. GakTopbl, BIUAIONINE HA

cocrosinre xumuieckoro pasHosecus. [Ipunnun Jle [latense

1.10

BHGKTpOJ'II/ITI/ILIeCKaﬂ JUCCOoLalys. CunbHble U caa0ble OJICKTPOJIUTEI.
Cpez[a BOJHBIX PAaCTBOPOB BCIICCTB: KUCIIasd, HeﬁTpaHBHaSI, mcjIo49Hasd.

Peakumu nonnoro oomena

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

HeopraHquCKaﬂ XHUMHUA

2.1

Hemerannel. IlonoxkeHue HeMETalLIOB B HepHOﬂHHGCKOﬁ CHUCTCMC
XUMHNYCCKHUX JJICMCHTOB I[I/I MengeneeBa u 0COOEHHOCTHU CTPOCHUA
atoMoB. Du3nyYecKue CBOMCTBA HEMETAJLJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB

(Ha mpuMepe KUCIopoa, cepsl, pocdopa u yriepoaa)

2.2

XUMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yriaepoga W KpEeMHHUS) W HUX COCIAWHEHUH (OKCHIIOB,
KHCTIOPOICOAEPIKAIINX KUCIIOT, BOJOPOJHBIX coenuHeHui). [Ipumenenue

BaXKHEMIIINX HEMETAIIOB U UX COCIUHEHUI




2.3

Meramnbl.  Ilonoxenune wmeramwioB B Ilepuoamueckonr  cucreme
xumudeckux anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS
3NIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. O0mmue Gpusnueckue CBoicTBa
MeTtaioB. CIulaBbl METAUIOB. DJIEKTPOXMMUYECKHI psjl HalpsHKEHUH

METAJIJIOB

24

XUMHUYECKUE CBOMCTBA BAXKHEMIIUX METAUIOB (HATPUM, KA, KaIbIHUH,
MarHui, aJlOMUHUN, IUHK, XpOM, KEJI€30, MEIb) M HMX COCIAUHCHHII.
O61ue criocoObl Moay4YeHus MeTauioB. [IpuMenenne MeTamuioB B ObITY U

TEXHUKEC

2.5

I'emetmueckas CBs3b HCOPraHNM4CCKUX BEIICCTB, MPUHAMICKAIINX K

Pa3IMIHBIM Ki1accaM

XUMHS U )KU3Hb

3.1

Ponp xumun B 00eciedeHIH SKOJIOTHYECKOM, SHEPTETHUECKON M TTUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEIUIUHBL. [loHSATHE O HAay4YHBIX MeETOJax

II03HAaHUA BCIIECTB 1 XUMHUUYCCKUX peaKuHﬁ

3.2

[IpencraBiaenuss 006 0OMMX HAyyHBIX MPUHLUIAX [TPOMBIILIEHHOTO
MOJY4YEHUs] BAKHEMIIMX BeHIeCTB. YenoBeK B MHpPE BEIIECTB U
MaTepUaIOB: BaXXKHEUILINE CTPOUTEIbHBIE MAaTEPUAIIbl, KOHCTPYKI[MOHHBIE
Marepuaibl, KpacKH, CTEKJIO, KEpaMHKa, MaTepUaJbl JJIs JIEKTPOHHKH,

HaHOMAaTepHallbl, OpraHU4YeCKHe U MUHEPATIbHbIE yI0OpEHUS

3.3

Xumus u 3J0pPOBBE YCJIOBEKA: IIpaBHJIa HUCIIOJb30BaHHsA JICKAPCTBCHHBIX
IIpernapaTroB, IIpaBujia 0e30MacHOro MCIOJIb30BaHUs ImperapaTroB OBITOBOM

XHMMHHU B HOBCCﬂHCBHOfI KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
» Xumus, 11 xknacce/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

VYpoxku xumuu B 10 kiacce. bazoBslit ypoBeHb. Metoanueckoe mocooue. O. C.
INa6puensn,U. I'. Octpoymos, C.A. Ciankos. M. [Ipocsenienue

VYpoxku xumuu B 11 xiacce. bazosliii ypoBenb. Metoanueckoe mocooue. O. C.

INa6puensn,U. I'. Octpoymos, C.A. CnankoB. M. IIpocsernienue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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