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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XMMUM Ha YpOBHE CpefHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe ®PenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccwuiickoit
Odenepanumn», TpeOOBaHUNA K pe3yjbTaTaM OCBOCHMA (penepanbHOM  0Opa3oBaTenbHOIM
nporpaMmel cpegHero oduiero odpazosanus (OOII COO), npencraBienubix B OenepanbHoM
rocyaapcTBeHHOM oOpaszoBatenbHOoM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHus
yuyeOHOro npeamera «Xumus» B 00pa3oBaTeibHbIX opranuzauusx Poccuiickoit denepanum,
peaTu3yoLX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI, U OCHOBHBIX MosIokeHuil «Ctparerun
pa3Butusi Bociutanus B Poccuiickoit deneparuu Ha nepuoa a0 2025 roma» (Pacnopsixenue

[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOIOB K pa3pabdOTKe MporpaMMbl MO XUMHH, K ONpPEICNICHHIO OO0IIei
CTpaTeru 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00yUarOIUXCs CPEICTBAMU yUeOHOTO MpeaMeTa
«Xumusi» ans 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBUJIM KOHLIENITYyaJIbHBIE IMOJIOXKEHUS
dI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIeJiei, colepkaHMs, pe3ylbTaTOB OOy4EHHUS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pazoBaHHE, IMOy4aeMOe€ BBITYCKHUKAMH  001Ie00pa3oBaTebHOM
OpraHu3alfH, SBISAETCS HEOThEMJIEMOW YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TANOM pealn3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHUsA. OTH IICHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB MPUPOABI, (POPMUPOBAHUS MHPOBO33PEHHS M OOIIEH KYJIbTYpPbI
YEeJIOBEeKa, a TakKe DSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
npUpOIHOH cpene. Peanu3yercs xumudeckoe oOpazoBaHUE 00YUAIONINXCS HA YPOBHE CPEIHETO
oOmero oOpa3oBaHuUs CPEeICTBAMHU YU€OHOTO TMpeaMeTa « XUMHUs», COJEP)KaHUE B IMOCTPOCHHE
KOTOPOTO OIpEJeNIeHbl B IMpOrpaMMe M0 XUMHUHU C YYETOM CrHeUu(pUKHd HAyKU XUMHH, €€
3HAYCHMS B TIO3HAHUHW TIPUPOBI U B MATEPUATBHON KU3HH OOIIECTBA, a TAKIKE C yIETOM 00X
1eNel ¥ MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHIE CUCTEMBI CPETHEr0 OOIIEeTo
obpazoBanus B Poccuiickoii @eneparium.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
UBUIN3AIMH, B CO3/IaHUU HOBOW 0a3bl MaTepualbHON KynbTypbl. OHa BHOCUT CBOH BKJIaj B
(hopMupoBaHHE pallMOHATHFHOTO HAYYHOTO MBIIIJICHUS, B CO3JaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy’KarolieM MUpe KaK O €IMHCTBE MPUPOJIBI U YeIOBEKa, KOTOpoe POpMHUPYETCS B XUMHUU
Ha OCHOBE MMOHMMAaHMsI BEIIECTBEHHOI0 COCTaBa OKPY’KAIOLIET0 MUPA, OCO3HAHMSI B3aUMOCBSI3U
MEXJIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOAEWCTBYs C JApPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHsA CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOM KYJBTYpBl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KHU3HHM Kaxa0ro wieHa oOmectBa. CoBpeMeHHast XMMUS KaK HayKa Co3MJaTellbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelieHue rII00aNIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS
YeJI0BEUeCTBA — CBIPbEBOM, SHEPreTHMUYECKOW, MNUILEBOM, HIKOJIOTMYEcKoil Oe3omacHOCTH u
OXpaHbI 37J0POBBS.

B cooTBercTBUMU ¢ OOIIMMHU LEISIMH M MPUHLOUIAMHU CPEAHEro 00IIero odpa3zoBaHUs
coaepxanue npeamera «Xumus» (10—11 kiaccrl, 0a30BbIl ypOBEHb N3YUYEHHUSI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYYaroIUXCs, HEOOXOAUMYIO UM IS
BbIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLMYyMa,
IPOI0JIKEHUsI 00pa30BaHUs B Pa3JIMYHBIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMUEH.



CocraBnsiomuMu mpeamMeTa «XuMus» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xumMus» 1 «O011as 1 HeopraHu4yeckasi XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpP>KaHUs KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0230BOM HAayKH: CUCTEMA 3HaHUI 10 HEOPTraHUYECKON XMMMUH (C BKIIFOUCHUEM
3HaHUN U3 o01Ie XUMHM) U opraHudeckoi xumuu. dopmMupoBaHre JTaHHOW CHUCTEMbI 3HAHHM
Opyu M3Y4YEHHUU TpeaMeTa 00ecreyuBaeT BO3MOXHOCTh PACCMOTPEHHsT BCEr0 MHOT000pasus
BEIIECTB Ha OCHOBE OOLINX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa comepxanus KypcoB — «Opranudeckasi XuMus» 1 «O011as 1 HeopraHuyeckas
XUMUS» cOPMUPOBAHA B IPOrpaMMe MO0 XMMHH Ha OCHOBE CUCTEMHOTO MOJAX0/a K U3YYCHHUIO
yueOHOro Marepuajsa u OOyCIIOBJI€HAa HMCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
onpeAeNEéHHBIX TEOPETHYECKHX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHH BeIIecTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHHUS OPraHUYECKUX COEIMHEHUH, a
TaK)Ke€ Ha YPOBHE CTEPECOXUMHUYECKHX M IJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUU BEIIECTB.
CeeneHust 00 M3ydaeMblX B Kypce BELIECTBAaX JAlOTCSl B Pa3BUTHH — OT YIJIEBOJOPOIOB [0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUi. B Kypce opraHMueckod XUMHUU MOJydYaroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs IEPBOHAYATHHBIC
MPEJICTABICHUS O XUMUYECKOU CBA3H, KIACCU(UKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yrjioM 3peHHs B Mpeamere «XHUMUs» 0a30BOro YpPOBHS paccMaTpUBaeTCs
W3yYeHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHYECKUH MaTepuan |
(bakTONOTMUECKHE CBEICHHUS O BEIIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHMYeCKask XUMHs» 00YyJaIOUIMMCS TIPEIOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaYCHHUE TEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTMYECKUX MO3MIIUH,
MIy0Ke TOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIIMH 3TOro 3akoHa — OT 00O0OIIaromei 1o
OOBSICHAIONIEH U TIPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUI 0 Ba)KHEHIINMX BEIECTBAaX, UX COCTaBe, CTPOECHHH, CBOMCTBAX U
IMPUMCHCHHNH, a TAKKC O XUMHUYCCKUX PCAKIHAX, UX CYIIHOCTH U 3aKOHOMCPHOCTAX IMPOTCKAHUA
nononHsiercs B Kypcax 10 w11 KiaccoB 3neMEHTaMM COAEp)KaHUS, HMEIOIIUMU
KYyJbTYPOJIOTHYECKUNA W TPHUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XMMHUHU C JPYTMMH HayKaMH, PacKpblBalOT €€ poJib B IO3HABATEIBbHOM U
NPaKTUIECKOH JIEeATEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHUS K IpPOIEcCy
TBOpPYECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPUIIOKEHUN XMUMUHU, TOMOTAalOT BBIITYCKHUKY
OPHUCHTHUPOBATHCA B O6HI€CTBCHHO 1 JINYHOCTHO 3HAYHUMBIX np06neMax, CBA3AaHHBIX C XHMHeﬁ,
KPUTUYECKH OCMBICTMBATh MHPOPMALIMIO U IPUMEHATH €€ Ui MONOJHEHUs 3HAHUM, pelleHHs
HWHTCJUICKTYAJIbHBIX W 3KCIICPUMCHTAJIbHBIX UCCIICA0OBATCIILCKUX 3aaa4. B oeioM COACpKaHNEC
ydeOHOro mpeamera « XMMUS» TaHHOTO YPOBHSI M3YY€HHsS OPHEHTHPOBAHO Ha ()OPMUpPOBAHUE
y 00y4aronuxcss MUPOBO33PEHUYCCKOM OCHOBHI JIJIsi TOHUMaHUs (QHUIOCOPCKUX HJIEH, TAKUX KaK:
MaTepuaibHOE €JMHCTBO HEOPTraHMUECKOTO U OPraHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, II03HABAEMOCTh IPUPOAHBIX SABJICHHUM ITyTEM IKCIIEPUMEHTA
¥ PELICHUs] TMPOTUBOPEYHMI MEXKIy HOBBIMH (PaKTaMH W TEOPETHUECKHMH IPEIIOCHUTKAMH,
OCO3HaHHE POJIM XUMHH B PEIIEHUU 3KOJOTUYECKUX MPOOJIEM, a TaKkKe MpodiieM cOepexeHUs
9HEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHMsI HOBBIX TEXHOJIOTHH M MaTEPUAIIOB.

B 1utane pemieHusl 3amad4 BOCIWTAHHS, Pa3BUTHS M COLMAIM3AINU  OOYYarOIIUXCS
IPUHATBIE IPOIPAMMOM IO XMMMM IOAXOJBI K ONPENEICHUI0 COIAEPKAHMS U IOCTPOCHHUS
npeaMeTa MpeaycMaTpUBaT (POPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX ACUCTBUM, NMEIOIINX
6330BOC SHAYCHHUC JId PA3JIMYHBIX BUAOB ACATCIBbHOCTH: PCIHICHUSA HpOGJ’IGM, IIOHUCKa, aHaJIu3a
u 00paboTku wuHMOpPMAIMU, HEOOXOMUMBIX I MPUOOPETEHUS ONBITa MPAKTHYCCKOW W
UCCJICIOBATENLCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IIO3HAHWN XUMHUHU.



B npakrtuke npenojaBaHus XMMUM KaK Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, TakK
U Ha YpPOBHE cpenHero oOmero o0pa3oBaHUs, NpPU ONPEAEICHUH COJEp’KaTeIbHOU
XapaKTEePUCTUKUA L€ HM3y4eHHs IpeaMeTa HAIpPaBICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTHU
TPaJIMLIMOHHO MpHU3HAETCS (OPMUPOBAHHE OCHOB XHMHUYECKOM HAayKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUSA, NPAKTUYECKOM IEATEIBbHOCTH 4YEJIOBEKAa M KaK OJHOIO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAMYECKOW TOYKM 3pEHUs TaKOW MOAXOd K
OIPEJIETICHUIO LIEIIEH U3YUYEHUS IIPEAMETA SBIISICTCS BIIOJIHE OIIPaBJAHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIABHBIMH LEISAMH HU3Y4YEHHs MpeaMera «XUMHUS» Ha
6a3zoBoM ypoBHe (10 -11 ki1.) ssBIISAIOTCS:

(hopMuUpOBaHUE CUCTEMBl XUMHUECKUX 3HAHWN KaK BaXKHEHIIIEH COCTaBISAIOIICH €CTECTBEHHO-
Haquoﬁ KapTI/IHBI ana, B OCHOBC KOTOpOﬁ JICKAT KIKOYCBBLIC ITOHATHA, (bYHI[aMeHTaHBHInle
3aKOHBI W TEOPUM XUMHHU, OCBOEHHE S3bIKa HAyKH, YCBOEHHWE M IMOHUMAaHWE CYITHOCTH
JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHUEH UX
Pa3BUTHS U CTAHOBJICHUS;

(dbopMupoBaHHE ¥ pPa3BUTHE NPEICTABICHUN O HAYYHBIX METOAAaX IIO3HAHUS BEIIECTB H
XUMUYECKUX PEAKINN, HEOOXOMUMBIX NJIsi TPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MHUPE
BCIICCTB U XHUMHUUYCCKUX HBHGHHﬁ, UMCHOIIINUX MCECTO B Hpnpone, B Hp&KTH‘-IGCKOfI n
TTOBCEAHEBHOM KH3HU,

paSBI/ITI/Ie yMeHI/If/'I n CHOC060B ACATCIIbHOCTH, CBA3AaHHBIX C Ha6JHOI[€HI/IeM )41 O6’bHCHeHI/ICM
XUMHUYECKOTO IKCTICPUMEHTA, COOJIIOICHUEM TIPaBHIT 0€30MTaCHOTO 0OpaIeHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, copeprkatenpHasi XapaKTepUCTHKA LIeNIed U 3a/1a4 U3y4YCHHS MpeaMeTa B
nporpaMmMme Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH
B CHUCTeMEe cpeaHero obmiero oOpazoBanus. CerogHss B NPEMNOJAaBAHWH XUMHUHU B OOJBIICH
CTeNeHH OTHA&TCS TPEANOYTCHHE MPAKTHUYECKOW KOMIIOHEHTE COACpX aHUs OO0ydYeHHs,
OPUEHTUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKA 00IIe00pa30oBaTeIbLHON OpraHU3aINH,
BJIQ/ICIONIET0 HEe HAOOpPOM 3HAHUU, a QYHKIIMOHATBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH H
YMEHHSIMH aKTUBHOTO IMMOJIYYCHHS 3HAHUH W TIPUMEHEHUS UX B PEaTbHOU JKU3HH IS PEIICHHS
MPAaKTHYECKUX 3a7au.

B cBi3m Cc STHM mpHM UW3y4YeHHWH TpenMera «XUMHS» JTOMUHHpPYIOIIEee 3HAuYCHHE
IPHOOPETAIOT TaKKE IIEJU U 3a]1auH, KaK:

ajganTanus OOydYaromMXCs K YCIOBHSIM JAWHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
(hopMuUpOBaHNE WHTEIVICKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMoo0pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX PEHIEHU B KOHKPETHBIX
JKU3HEHHBIX CUTYAIHMSIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHCHUEM;

dopMupoBaHue y oOOyyarolUXcsl KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
UMEIOIMX YHUBEPCATIbHOE 3HAUE€HHUE JUIS PA3IMYHBIX BUIOB JI€ATEIILHOCTHU: PEIIEHUS PodIIeM,
MOMCKa, aHaidu3a W o0paboTKM HHGPOPMAIMH, HEOOXOIUMBIX UIsl TPUOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOPasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHUM XUMHHM, a TAKKe Il OLIEHKU C
MO3UIMH IKOJIOTUYECKOM O€301MaCHOCTH XapaKTepa BIUSIHUS BEIIECTB 1 XMMUUYECKUX IIPOLIECCOB
Ha OpraHu3M YeJIOBEeKa U MPUPOAHYIO Cpeny;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH
o0yyaromuxcs: CIOCOOHOCTH CAMOCTOSITENIbHO MpPUOOpEeTaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C YKH3HEHHBIMH ITOTPEOHOCTSIMH, UCIIOIH30BATh COBPEMEHHbBIC HHPOPMAIMOHHBIC
TEXHOJIOTUH JIJISl TOUCKA U aHAIM3a Y4eOHOU U HayYHO-TIOIY I PHOI MHPOPMALIUU XUMUYECKOTO
COZICPIKAHHUS;



dbopMUpOBaHUE U Pa3BUTUE Y OOYUAIOIINXCS ACCOIUATHBHOTO U IOTUYECKOTO MBIIIUICHUS,
Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, MPH TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTAHHE Y OOydYarommxcsi yOeKIEHHOCTH B TYMaHUCTHMYECKON HampaBlIEHHOCTU
XUMHAW, €€ BaKHOM pONM B  PEHICHWH TJIO0ATBHBIX  MNPOOJIeM  palrOHAIHLHOTO
NPUPOJONOIB30BAHMS, TOMOJHEHUSI SHEPreTUUECKUX PECYPCOB M COXPAHEHUS] MPHUPOAHOTO
paBHOBECHS, OCO3HAHHUSI HEOOXOAMMOCTH OEpEeKHOTr0 OTHOILIEHUS K IPHUPOJE U CBOEMY
3JI0pPOBBIO, & TAK)KE MPUOOPETEHHUSI OTbITa UCTIOIB30BAHUS MONYUYECHHBIX 3HAHUM AJIST IPUHSITHS
IPaMOTHBIX PEIICHUH B CUTYaLlUsAX, CBSI3aHHBIX C XUMUYECKUMH SIBJIICHUSMHU.

B yuebHom mutane cpenHero ooOmiero oOpa3oBaHUS YYEOHBIH MpeaMeT « XUMUs,
M3y4aeMbIii Ha 0a30BOM YPOBHE, SIBISETCS 00s13aTEIBHBIM YUYECOHBIM MTPEMETOM.

OO6miee unco 9acoB, OTBEAEHHBIX IS M3YUCHUS] XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero oOpa3oBanus, cocraBiusieT 68 wacoB: B 10 kiacce — 34 yaca (1 gac B Hexmemio), B 11
kiacce — 34 vaca (1 gac B Hezemio).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[Ipenmer opranmyeckol XuMuM: €€ BO3HUKHOBEHHE, pa3BUTHE M  3HAYCHHE
B [IOJlyYEeHUU HOBBIX BELIECTB U MaTepHasIOB. TeOpHsi CTPOEHUSI OPraHMUECKUX COeTMHEHUN A.
M. BytnepoBa, €€ ocHOBHble NoJokeHusi. CTpyKTypHbIe (POPMYJIBI OpPraHMYECKHX BEIECTB.
I'omonorus, u3omepus. XuMuueckasi CBA3b B OPraHMYECKHX COEIUMHEHUAX — OJUHAPHBIC U
KpaTHbBIE CBSI3H.

[IpencraBnenne o0  KJIacCMPHUKAIMKA  OPraHMYECKUX  BemlecTB. HomeHkiarypa
OpPraHUYECKUX COCIMHEHMH (cucTemMaTHyeckas) W TpPUBHAIbHbIE HA3BaHUS BAKHEUIIMX
IpEJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BELIECTB.

9KCHC[2HM€HT&J’ILHHG MCTOAbI U3YUYCHUA BCHICCTB U UX HpeBpameHHﬁ: O3HAKOMJICHHUE C
06pazuaM1/1 OpPraHN4€CKUX BCUICCTB W MaTCpHalaMU Ha UX OCHOBC, MOJCIMPOBAHHUEC MOJICKYJI

OpPraHUYECKHUX BEIIEeCTB, HAOIMIOJACHWE W ONUCAHHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OpraHUYECKHUX BELIECTB IPY HarpeBaHUH (IU1aBJIeHUE, 00yTIMBaHUE U TOPEHNUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHME, TOMOJOIMYECKMH psan. MeTan M 3TaH — mpocTeluie
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKME U XMMHUYECKHE CBOICTBAa (peakluu 3aMeIleHus M
TOpPEHMS), HAX0XKIEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsiA. DTWIECH U IPONWIEH — IPOCTEHIINE
IPEJICTaBUTENIN AJIKEHOB: (DU3MYECKHEe M XHMMUYECKHE CBOWCTBA (peakUuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHUS, THIPATALIUY, OKUCIIEHUS U MOJIMMEPU3ALINN), IOTyYEeHUE U IPUMEHEHUE.



Anxanuensl: Oyraguen-1,3 n merunOyraauen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psn. ALETHIEH —
HpOCTENIINI PEeICTaBUTENb aJIKUHOB: COCTaB, CTPOECHHUE, (PU3NYECKHE U XMMUYECKHE CBOWCTBA
(peakuuu ruApUpPOBAHNUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHUS ), TOTYyUEHHE U IPUMEHEHUE.

Apensl. benszon: cocraB, crpoeHue, (pU3MUECKHEe W XMMHUYECKHE CBONCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIyYeHUE U NpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceoucmea (Peakyuu 2an02eHUpoO8anUs U HUMpPOBAHUs,), NOLyYeHUe U
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTHueckas CBSI3b MEXKIY  YIVIEBOAOPOJaMH,
NPUHAAJICKAITUMHI K Pa3IMYHBIM KJlaccam.

[IpupoaHble MCTOUYHUKH YIIIeBOJOPOAOB. [IpupoaHblii ra3 U NomyTHbIE HEQTSIHbBIE ra3bl.
Hedte u e€ mnpoucxoxnenue. CrnocoObl mnepepalOTKH He(PTU: MEperoHkKa, KpPEeKUHT
(TepMHUECKUM, KaTaIUTHUECKUH), mupoau3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U NpOAYKThI €0 epepadoTKH.

3KCHC[2HM€HT&HLHH€ MCTOAbI U3YUYCHHWA BCHICCTB U UX H[}GB[)El[!!CHPIfII O3HAaKOMJICHHUE C
06p8.31_IaMI/I IJ1aCTMAcCC, Kay4yKOB U PC3HUHbI, KOJUJICKIIUU ((He(bTb» n ((YFOJ'IB)), MOJCIINPOBAHUC

MOJIEKYJI YTJIEBOJOPOJOB M TaJIOT€HONPOU3BOJIHBIX, MPOBEACHUE NPAKTUIECKON pPAOOTHI:
MOJTyYeHHUE ITUJICHA U U3YUYEHHE €rO CBOMCTB.

Pacuérhple 3agaun.

Boluniciienuss 1mo ypaBHEHUIO XUMHYECKOM peakuuu (maccbl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTa pEeakiMM MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucaopoaconep:kamue oprannyeckne coenHeHNsI

[IpenenbHbple OAHOATOMHBIE CHUPTHL. METaHON M A3TAHON: CTpPOEHHE, (HU3MUECKUEe Hu
XMMHUYECKHE CBOMCTBA (peakUWu ¢ aKTUBHBIMU METaJUIAMM, rajOreHOBOAOPOJaMH, TOPEHHUE),
IpUMeHEeHNEe. BolopoaHbIE CBSI3M MEX Ay MOJIEKYJIaMu CIUPTOB. JlelicTBUE METaHOoIIa U ATaHojIa
Ha OpraHu3M YeJIOBEKa.

MHoroatoMHbl€ CHHUPTHL. OTHIEHIVIMKOIAb W TJIMIEPUH: CTpoeHue, (u3NYecKue Hu
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEJIOYHBIMU METaJUIaMU, KaYECTBEHHAsI PEaKIIMs
Ha MHOroOaTOMHbIe crUpThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMeHeHue riauuepuHa u
STUJICHTIIUKOJIA.

deHou: CTpOCHUE MOJICKYIBbI, (U3UYECKHE M XHMHYECKHE CBOWCTBAa. TOKCHYHOCTB
¢denona. [lpumenenue penona.

AJIBI[CFI/I,Z[BI U KenioHbsl. dDopManbﬂemn, aleTaJbJACruj: CTpOCHUC, (I)I/ISI/I‘-IGCKI/IC u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUS M BOCCTAHOBJICHHA, KAaYCCTBCHHBIC peaKum/I),
MOJIYYCHHUC U ITPUMCHCHUC.

OaHOOCHOBHBIE MpeAeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs! KUCIIOTBI:
CTpoeHHE, PU3NYECKUE U XUMUYECKUE CBOICTBA (CBOMCTBA, 00IIKE /IS KJIacca KUCIIOT, peaklius
stepuukanmu), nonydeHue u npuMeHeHue. CTeapuHOBas M OJEUHOBAs KHUCIOTHI Kak



HpeI[CTaBI/ITCIII/I BBICIIINX Kap6OHOBBIX KHUCIIOT. Mpiuia kak COJIX BBICHIUX Kap6OHOBLIX KHCJIOT,
HUX MOIOIIlee NCUCTBHE.

CrnosxHble 3(pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MIPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. ['maponus xupos. [Ipumenenue xxupoB. bruonornyeckas poib KUPOB.

VYrneBoabl: coCcTaB, KjIacCU(PUKAIUs yIieBoA0B (MOHO-, U- U Mojucaxapuabl). I moko3a
— MPOCTEUITNI MOHOCAXapU: OCOOEHHOCTU CTPOCHHS MOJICKYJIbI, PU3NIECKUE U XUMUYICCKUE
cBoicTBa (B3ammojeicTBue ¢ ruapokcuaoM meau(ll), okucieHue aMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIeHWE, OpOXKEHHE TIIIFOKO3bI), HAXOXKJIECHUE B MPHUPOJIE,
npUMeHeHue, Ouonornyeckas poib. Porocunte3. OpykTo3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemnono3a kak npupoiHeie noauMepsl. CTpoeHHe Kpaxmalia U LEeJUTI0JIO3bI.
du3nuecKre 1 XUMUUYECKHE CBOMCTBA Kpaxmaina (TUAPOIN3, KaUeCTBEHHAS PEaKIUsl C HOJIOM).

SKCHC[QI/IMGHTEIHLHBIG MCTOJbI HM3YUYCHHA BCIICCTB W HUX H[!eB[Z&!!!eHHﬁI IIPOBCACHUC,
Ha6JIIOZ[eHI/IC U OINHMCAHUC ACMOHCTPALMOHHBLIX OIBITOB: TOPECHUC CIHMPTOB, KAUYCCTBCHHBLIC

peaKuu OJHOATOMHBIX CHHUPTOB (OKHUcIeHHe 3TaHona okcuaoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumMopelcTBue ruuepuHa c¢ rugpoxkcugom menu(ll)), ampaernnoB (oxkuciaeHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapokcumom wmenu(ll), B3ammonericTBue
Kpaxmajga ¢ HMOJOM), TPOBEJICHUE NPAKTUYECKON pabOTHI: CBOMCTBA PacTBOpA YKCYCHOM
KHUCJIOTHI.

Pacuérhple 3agaun.

Boluniciienuss 1mo ypaBHEHUIO XUMHYECKOM peakuuu (maccbl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTa pEeakiMM MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaepKaline OpraHuuecKue COCANHCHNUSI.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHUYecKue coeauHeHus. DOu3ndeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha TpUMEpe TJIuIMHA). buosiormueckoe 3HadeHUE
aMUHOKHUCHOT. [lenTuasbl.

benku kak mpupoJHbIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TPEeTUYHAsT CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIM3, JICHATypalus,
KauyeCTBEHHbBIE PEaKIIMK Ha OETKH.

:‘)KCHC[H/IMGHTaJ’IBHHe MCTOJIbI M3YUYCHHA BCIICCTB W HX H[!eB[!a!!!eHI/Iﬁi Ha6J'IIO,Z[eHI/Ie u
OMUCAHUC JACMOHCTPALIMOHHBIX OIIBITOB: JACHATYpalusa OCIKOB Ipu HarpC€BaHWH, LOBCTHBIC

peakIu O6eIKoB.
BbicokomosiekyIsipHbIe COeTUHEHHUSI
OCHOBHBIC TIOHSATHS XUMHU BBICOKOMOJIEKYJIIPHBIX COCAWHCHHI: MOHOMEp, TOJIUMED,

CTPYKTYPHOC 3BCHO, CTCIICHb IOJHUMCpU3AlUH, CPCAHSASA MOJICKYJIApHAass Macca. OCHOBHBIE
METOJbI CUHTE3a BBICOKOMOJICKYJIAPHBIX COGILI/IHGHI/Iﬁ — NoJIMMEpHU3aluAa 1 MOJUKOHACHCAI V.

SKCHC[ZI/IMGHTaHBHHe MCTOAbI U3YUYCHHWA BCHICCTB U UX H[}GB[)&QCHI/IP'II O3HAaKOMJICHHUE C
06p33HaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaAy4yKOB.



MexxnpeJIMETHEIE CBA3H.

Peanuzanus MCKIIPCIMETHBIX CBsI3EH IIpu U3y4YCHUU OpFaHHQCCKOP’I xumuu B 10 kiacce
OCYHICCTBIIACTCA Y€PEC3 HCIIOJIb30BAHUEC KakK O6HII/IX C€CTCCTBCHHO-HAYYHbIX HOH?ITI/II\/'I, TaKk Hu
HOHHTHﬁ, ABJIAIOMUXCA CUCTEMHBIMU I OTACJIBHBIX TIIPEAMETOB CCTCCTBCHHO-HAYYHOI'O
IIHUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAYYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHsi, aHajdu3, CHHTE3, KilacCUpUKAIMA, IEePUOJAUYHOCTh, HAOJII0JeHNEe, HW3MEpPEHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHUE.

®dusuka: MmaTepus, JHEPTUsl, MACCa, aTOM, AJIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHbD,
BEIIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSTHUE BEIMIECTBA, (PU3NUECKUE BETUIHHBI M €TUHUIIBI
UX U3MEPEHUS.

buosnorus: knerka, opraHusMm, 6uocdepa, oOMEH BELIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIKH, yTriIeBOAbI, KUPHI, (PEPMEHTHI).

I'eorpadust: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: MUIICBBIC ITPOAYKTbI, OCHOBLI pAllMOHAJIbHOTO IMUTAHHWA, MOKOIIHUEC CPCACTBA,
JICKAPCTBCHHBIC U KOCMETHUYCCKUEC MMpCIriapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0OCHOBbI XMMHH

XumMuueckuil aneMeHT. AToM. Sapo aTtoma, H30TOMBI. JEKTPOHHAS 000JIOUKA.
DHepreTUYeCKrue YPOBHH, MOyPOBHH. ATOMHBIE OpOUTaiy, s-, p-, d- anemMeHTsl. OCOOEHHOCTH
pacrpeneneHus 3JIeKTPOHOB M0 OpOUTANIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOHGUTYypalusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepumonnueckas cucTtemMa XMMHYECKHUX 3JeMEHTOB [l
W. MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M llepuoanueckoil cUCTEMBl XMMHUYECKUX
anementoB J[. Y. MenneneeBa ¢ coBpeMeHHOW TeOpHel CTpOEHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX U CIOXKHBIX BEILIECTB
10 FpyHaM U rnepuojam. 3HaueHHe NepruoANYECKOro 3aK0Ha B Pa3BUTHU HAYKHU.

CrpoeHue BemecTBa. XHUMHMYECKas CBS3b. BHIbl XMMHUYECKOM CBA3M (KOBaJEHTHAas
HEMOoJIApHasl U TMOJIApHAas, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHUs KOBaJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIN M JOHOPHO-aKIEeNTOpHBIN). Bomoponnas cBs3b. BaneHTHOCTS.
DneKTpOOTpULATEIBHOCTh. CTENeHb OKUCIIEHU. FIOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCHUMOCTb CBOMCTBA BEILECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.



ITousiTue o AUCTICPCHBIX CUCTCMAX. Wctunneie u KOJUIOMAHBIC PACTBOPHI. MaccoBas O
BEIIIECTBA B PACTBOPE.

Knaccudukanuss Heopranmyecknx coeauHeHWi. HomeHknatypa HeEOpraHMYECKHX
BEUIECTB. |'eHeTHYecKas CBA3b HEOPraHMYECKHUX BELIECTB, NPHUHAJUICKAIIUX K PA3IHYHBIM
KJIaCCaM.

Xumnueckass peaknus. Kiaccudukanus XUMHUECKUX peakuuii B HEOPraHWYECKOH u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHMsI MACChI BELIECTB, 3aKOH COXPAHEHUS U IPEBPAICHUS
DHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3nUyHBIX (hakTopoB. OOpaTUMbIE PEaAKITHH.
Xumuyeckoe paBHoOBecue. MAKTOPHI, BIMSIONIME HAa COCTOSHUE XHMHYECKOTO PABHOBECHSI.
[Tpunnun Jle [larense.

OnekTponauTnyeckas nuccounanus. CuibHble U cladble AMeKTponuThl. Cpena BOAHBIX
pacTBOpOB BEILIECTB: KUCIas, HEUTpalibHas, II€JI0YHAas.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkuu.

OKCIEPUMEHTAIbHbIE METOJIbl M3YUYEHHUs BEIIECTB WM MX MPEBPAIICHUN: JEMOHCTpPALHs
tabnun «llepuoamueckas cuctema xumudeckux snemeHtoB [[. . MenneneeBa», mzydeHue

MoJienen KPUCTAJIIMYECKHUX PELIETOK, HaOro1eHue
U ONKCaHME JEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (Pa3/I0KEeHUE IEPOKCHIA BOJIOPOIa
B IPUCYTCTBUHM KaTalu3aTopa, OIPEIEICHHUE CpENbl PacTBOPOB BELIECTB C IOMOILBIO
YHHUBEPCAJIBLHOTO UHJIMKATOPA, PEaKIIU HOHHOTO 00MEHa), MPOBEACHHUE NMPAKTUYECKON pabOThI
«BnusiHue pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHpie 3amaum.

Pacu€rbl Mo ypaBHEHUSM XUMUYECKUX PEaKLUN, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHSATUS «MACCOBask 10JISI BEIIECTBAY.

Heopranuyeckast xumus

Hemeramnel. Ilonmoxkenne HemertamuioB B Ilepuoanyeckoil cucteMe XHUMHYECKHX
anemeHToB JI. WM. MenneneeBa W OCOOEHHOCTH CTpOEHHs aToMoB. Dusnyeckue CBOWCTBA
HEMEeTaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XWMHYECKHE CBOMCTBA BAKHEHWINIMX HEMETA/UIOB (TaJlOT€HOB, CEepbl, a30Ta, ¢ocdopa,
yIjiepoJia ¥ KpEMHHUSI) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOACPKALTUX KUCIOT, BOAOPOIHBIX
COCTMHCHHU ).

[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COCIMHEHHM.

Meramnsl. Ilonoxenune Meramnos B [lepuoanueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayuioB. Obuue
¢usnveckue cBoiictBa MeTayuioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUH psif HANPsHKEHUH
METAJIJIOB.

XWMHUYECKHUE CBOMCTBA BAXHEHUIIUX METAJJIOB (HATPUM, KalWi, KaJbIMi, MarHWu,
AQITIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.



O61me cnocoObl moyyeHus MeTayuioB. [IpuMeHeHe MeTaioB B ObITY M TEXHUKE.

SKCHCQI/IMCHTaHLHHC MCTOJbI H3Yy4YCHHA BCIICCTB W HX H[!eB[)a!!!eHHﬁ: HU3YUCHUC
KOJIJICKIIMH «MeTtamiel B CIIJIaBbI», 06p3,3HOB HEMCTAJUIOB, PCHICHHUC SKCICPUMCHTAJIILHBIX

3aja4, Ha6J'IIOI[eHI/Ie H onrMcaHue JCMOHCTPAIIMOHHBIX U Ha60paTOpHHX OIIBITOB
(BSaHMO[IGfICTBHG THAPOKCHUAAa AJIIOMHHUA C paCTBOpaMM KHCJIOT U HICJ'IO‘-IGﬁ, Ka4C€CTBCHHBIC
pC€aKInn Ha KaTUOHBI MeTaJ'IJ'IOB).

Pacuérhple 3agaun.

Pacuérsl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BELIECTBA,
Macce WiIM 00bEMY OJHOTO M3 YYacCTBYIOLIUX B PEaKIUM BEILECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuA ¥ KU3Hb

Ponb xumun B 00ecriedeHIH YKOJIOTHUECKOM, SJHEPTeTHIECKON U MUIIEBOM O€30MacHOCTH,
pa3BUTHUM MeIUIMHBL. [loHsATHE O HAy4HBIX METOJaX IO3HAHUS BEIIECTB W XHUMHYECKHX
pEaKLHnid.

[IpencraBnenuss o0 OOMMX HAYYHBIX TMPUHIMIAX [POMBIIIEHHOTO TMOJYYECHUS
BAKHEUIIINX BEILECTB.

UYenoBek B MHUpE BEIIECTB M MaTEPUAIOB: BAXXKHEHUIINE CTPOUTEIBHBIE MaTEpHUabl,
KOHCTPYKILMOHHBIE MaTepHUallbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHallbl I JJIEKTPOHUKH,
HaHOMaTepHaJibl, OpPraHMYECKHE U MUHEpPaJIbHbIE y100pEHUSI.

XuMHsi ¥ 370pOBbE YEJIOBEKA: MpaBWJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX MpPENaparToB,
npaBuiia 6e30MmacHoro MCIIOJIb30BaHUS [pernapaToB ObITOBOM XUMHH

B IOBCEJHEBHOU KU3HHU.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexXnpeIMEeTHBIX CBS3eH MPU M3YYEHUU O0IIel U HEOPraHUYEeCKOW XUMUH B
11 kimacce oCymIECTBISETCS YEPe3 UCTIOJIB30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITH,
TaK U MOHATHH, SBJISIOIINXCS CUCTEMHBIMH JJIS1 OTJICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOwe ecTeCTBEHHO-HAYYHBIC MOHATHS: HAay4HbBIH (pakT, THIIOTE3a, 3aKOH, Teopus,
aHalu3, CHUHTE3,  KJIacCU(pHKAlIMs,  NEpUOJUYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJEJIIMPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®uzuka: mMaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOI,
PaauOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe

COCTOsIHHUEC BCIICCTBA, (I)I/ISI/I‘ICCKI/IG BCJIMYHUHBI U CAVMHUIBI KX U3MCEPCHU, CKOPOCTD.

buomnorns: KJICTKA, OpraHu3M, 3SKOCHCTCMA, 6I/IOC(1)epa, MaKpO- W MHUKPOIJICMCHTHI,
BHUTaMHHBEI, oboMeH BCIHICCTB B OpraHu3McC.

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.



TexHomnorus: XUMHUYCCKas IMPOMBINIJICHHOCTD, MCTAJUTyprus, IMPOU3BOACTBO
CTPOUTECIIBHBIX MaTcpHraiosB, CENbCKOXO03IICTBEHHOE IIPONU3BOJACTBO, nuiieBas
IMPOMBIIIJICHHOCTD, (bapMaL[eBTI/I‘-IeCKa}I MNPOMBIINIJICHHOCTB, IPOU3BOACTBO KOCMCTHYCCKUX
npernapaToB, MIPOU3BOJACTBO KOHCTPYKIHMOHHBIX MAaTCPHUAJIOB, DJICKTPOHHASA TPOMBIIIIICHHOCTD,
HaHOTCXHOJIOT'HH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOITPAMMBLI 110 XMMHUM HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpPeOOBAaHMS K pe3yJbTaTaM OCBOCHHS OO0YyUYarOIIMMUCS
NpOTpaMM CpeIHero o0IIero o0pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM H TIPEIMETHBIM).
HayuHo-meTonnueckoil OCHOBOM sl pa3paOOTKU IUIAaHMPYEMBIX PpE3YJIbTaTOB OCBOECHMSI
IPOTpaMM CPEHETo O00IIero 00pa3oBaHUs SIBISETCS CUCTEMHO-ACITETBHOCTHBIA TTOIXO/I.

B cooTBeTcTBHH € CHCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yabTaTOB OCBOGHUS MpeaMeTa «XUMHs» Ha YPOBHE CpeaHero oOIiero ooOpa3oBaHUs
BBIJICJIEHBI CIIEYIOLINE COCTaBIISIONIUE:

OCO3HaHUE OOYYArOUTUMUCS POCCHMCKON TPaX)TaHCKOW MACHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOATEIBLHOCTH U CAMOOIIPEIEIIEHUIO;

HaJINn4Yuc MOTHBAIIMH K 06y‘{eHI/II-O;

LIeJICHANPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HAa OCHOBE KJIFOUEBBIX
LEHHOCTEW U UCTOPUUECKUX TPATUIUNA 0a30BOM HAYKH XMMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCsl PYKOBOJICTBOBATHCS B CBOEH IESTEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPHUCYIIUMH II€JIOCTHOH CHCTEME XHWMHYECKOTO
o0Opa3oBaHus;

HaJIM4IUC IIPaBOCO3HAHUA 9KOJIOTHYECKON KYJbTYpPbl H CIIOCOOHOCTU CTaBUTh ocian u
CTPOUTH JKU3HCHHBIC IUIAHBI.

JIuyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHsD» JOCTUTAIOTCS B €IMHCTBE
y4eOHOH ¥ BOCHUTATEIBHOM JICSITEIIBHOCTH B COOTBETCTBUM C TYMaHHCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMH M HJACAJIaMH POCCUHCKOIO
TPaXIAHCKOTO O0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMaMU W TpaBUJIaMU TIOBEACHHUS,
CIOCOOCTBYIOIMMHU TPOIIECCaM CAMOTIO3HAHMSI, CAMOPA3BUTHS I HPABCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YUaIOIIUXCSI.

JlnyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTa « XUMHS) OTPAKaIOT CPOPMUPOBAHHOCTH
OMbITa TO3HABATENIbHON U MPAKTUYECKOW NEATENbHOCTH OOYy4YaloluXcs IO pealn3aiuu

IIPUHSATBIX B O6HICCTB€ HCHHOCTGfI, B TOM YMCJIC B 4aCTH:

1) rpaxaaHCKOro BOCIMTAHUS:



0CO3HaHMs O0YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKCHUS
K 3aKOHY M IPABONOPSAIKY;

NpEACTaBJICHHUA O COLOHWAJBHBLIX HOPMax MW IMpaBUIaX MEKINMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIBbHOCTH IIPpX CO3JaHHNNU y‘le6HHX ITPOCKTOB,
pelICHUHU y‘-I€6HBIX 1 MMO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTHU ITOHUMATh U IMPUHHUMATHh MOTUBBI, HAMCPCHU, JIOTUKY U ApTYMCHTBI APYTrUx
IIpr aHaJIM3€ pa3JINYHbIX BUI0B yqe6H0171 JACATCIIbHOCTH,

2) MAaTPUOTHYECCKOI'0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY W HAYYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMHH;

YBaXXCHHUA K IPOLCCCY TBOPYECTBA B obOnacTu TCOpPHUU W NPAKTHYCCKOTIO IMPUMCHCHUA
XUMHHU, OCO3HAHHUA TOTO, YTO AOCTHIKCHUSA HAYKU CCThb PC3YJIbTAT AJIUTCIIbHBIX Ha6JlIOI[eHI/II>'I,

KPONOTJIUBLBIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, ITIOCTOSIHHOI'O TPpyda y‘IéHI)IX 1 IMMPAKTUKOB;

HHTCPECa M I1I03HABATCIIBHBIX MOTHBOB B IIOJIYUYCHHHM H IOCICAYIOIIEM aHAJIM3C
I/IH(bOpMaI_[I/II/I O MMEPCAOBLIX JOCTUIKCHUAX COBpeMeHHOﬁ OTEYCCTBEHHOM XHUMHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBCHHOI'O CO3HAHUs, STUYCCKOI'O IMTOBCACHM,

CIOCOOHOCTH OLICHUBATh CUTyaluu, CBs3aHHBIC C XUMHUYECCKUMHU  ABJICHUSAMU,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OLIEHUMBAaTh CBOE IOBEACHUE M IOCTYIKM CBOMX TOBAPHILEH C MO3ULUA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popmupoBaHuUs KYJbTYPbI 310POBbSI:

NOHMMaHMS LIEHHOCTEH 3A0poBOro M 0Oe3omacHoro obpasa KHU3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOmoieHnst paBuil 0€30macHOro OOpaleHusl ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKA3HU U B TPYJOBOM JEATEIIBHOCTH;

MOHMMAHUS [EHHOCTH TMPaBWJI WHIUBUIAYaJbHOTO M KOJUIGKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIOJIEH;

OCO3HAHMS TIOCIICACTBUN W HENPUATHS BPEAHBIX MPHUBHIYEK (YMOTPEOJICHHS alKOTOJIs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOIro BoCIUTAHMS:



KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENBCKONW JESTeNbHOCTH,
00IIIeCTBEHHO TTOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JICATCIBHOCTH;

YCTaHOBKM Ha AaKTHBHOC YYaCTHUC B PCIICHHU NPAKTHYCCKHUX 3aldad COHHaHBHOfI
HAITpaBJICHHOCTH (B paMKax CBOCTO KJ1acca, H_IKOJ'ILI);

UHTEepeca K MPAKTUYECKOMY HM3y4YeHUIO MPOQEecCHil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)KEHUS K TPYAY, JIIOJSAM TpyZa U pe3ysibTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUAYaJIbHOW TpaeKTOpuu oOpa3oBaHMs,
Oynymei mpodeccuu u peanu3aui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTpeOHOCTEel 00IIeCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMSI:

9KOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOIICHHSI K TIPUPOJIE, KAaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMiIc;

MOHMMAaHUS TI100AILHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHIS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE NMTPUPOJTHON M COLIMATIBHOM CPEbI;

OCO3HaHUs HEOOXOIUMOCTH UCIIOL30BAHMUS JOCTUKECHUI XUMUU JIJISl PELICHUS BOTIPOCOB
paMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTHUBHOTO HENPUATHUS ACHUCTBUMN, NPUHOCSIIINX BPEJ OKpPYXKArOLEeHd MPUPOJHOU cpene,
YMEHHUS POTHO3UPOBATH HEOIArONMPUATHBIE 3KOJIOIMYECKHE MOCIEICTBHS MPEIIPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4Yusg Pa3BUTOr0 SKOJIOTHYCCKOI'O0 MBIIJICHUA, JKOJIOTMYCCKOU KYJbTYPBbI, OIIbITA
ACATCIIbHOCTH 9KOJIOTHYECKOMN HalpaBJICHHOCTHU, YMCHHUSA PYKOBOACTBOBATHCA HMH B
HO3HaBaT€JIBHOI>'I, KOMMyHHKaTHBHOﬁ n COIII/IaJIBHOﬁ IIPAKTUKE, CIIOCOOHOCTH U YMCHUA aKTHUBHO
IMPOTHUBOCTOATH UACOJIOTUHN XeMO(bOGI/II/I;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUA Clenu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
paIMoOHATBFHOTO HAYYHOTO MBIIICHHSI, CO3JaHUH IIEIOCTHOTO TMPEICTABICHUS 00 OKPYIKaIOIIeM
MHUpE KaK O €IMHCTBE NPUPOABI U YEJIOBEKA, B MO3HAHUM NPHUPOIAHBIX 3aKOHOMEPHOCTEU U
peleHnn mpoodIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH IS COBPEMEHHOUW NMBHIU3ALMU: B €€
T'YMaHHUCTHYECKOW HANpaBICHHOCTH M Ba)KHOM POJM B CO3JJaHUM HOBOW 0a3bl MaTepHallbHOM
KYJBTYPbI, PEIICHUH TI00aNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOA,
SHEPTreTHYECKOM, THUIIEBOM M OKOJOTHYECKOW O€30MacHOCTH, B PA3BUTHH MEIUIIUHEI,
o0ecrnevYeHny yCIOBUH YCIEIIHOTO TPy U SKOJIOTHIECKH KOM(POPTHON )KU3HU KaXKIOTO YIeHa
o0111eCTBA;



GCTCCTBGHHO-Hay‘-IHOI\/'I T'paMOTHOCTHU: IIOHHMAHUSA CYIIHOCTU MCTOJOB IIO3HAHUA,
HCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAayKax, CIIOCOOHOCTH UCIIOJIH30BATh MMOJIy4Ya€MbIC 3HAHUS I
aHalii3a U OOBSCHEHMS SIBIICHUI OKPYKaAUICro MUpa U MPOUCXOIALIUX B HEM H3MeHeHHI>i,
YMCHUA A€J1aTh 000CHOBAHHBIE 3aKJIFOYCHHUS Ha OCHOBE HAayYHBIX (baKTOB U UMCIOIINXCA JaHHBIX
C IICJIBIO MOJTY4YCHHUA JOCTOBCPHBIX BLIBOJOB,

CIIOCOOHOCTH CaAMOCTOSITENLHO HUCIIOIb30BaTh XUMHUYECKUE 3HAHUS JJI pCHICHUA HpO6JICM
B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX;

HHTCPECA K IMO3HAHUIO U HCCJICI[OB&TGJIBCKOI\/JI ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEIMpPEephIBHOMY OOpPa30BaHHUIO U CaMOOOpPAa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUH II0 XUMHU B COOTBETCTBHHM C JKU3HEHHBLIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pasnuuHbIX cdepax mnpodhecCuoHaTbHOM
NeSATEeITLHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yJabTaThl OCBOCHHUsS ydeOHOro mnpeaMera «XHMHs Ha YpPOBHE
cpemHero o0miero o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JIJIsi (DOPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXIUCIUILTNHAPHBIC
(MexIpeIMeTHbIE) OOIlleHAyUHbIe TOHATHS, OTPAXKAIOIIME ILETOCTHOCTh HAYYHOW KapTHHBI
MHUpa U crenru(UKy METOJIOB MO3HAHUS, WCIOJIB3YeMBIX B €CTECTBEHHBIX HayKax (Marepws,
BCIIIECTBO, DHEPTHs, SBJICHUE, MPOIECC, CHCTeMa, Hay4dHbId (HaKT, TPHHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIIEIOBaHUE, HAOJIIOJCHHE, M3MEPEHHE, HKCICPUMEHT U

JpyrHe);

YHUBEpCaJlbHbIle ~ ydeOHble  JeiicTBUS  (IO3HABaTelbHBIE,  KOMMYHHKATHBHEIC,
peryisTHUBHBIE), obecrednBaionie (GopMHpoBaHUE (YHKIMOHAIBHOW TI'PaMOTHOCTH U
COIMATIBHON KOMITETEHIIMH 00YJaOIINXCS;

CHOCOOHOCTh ~ OOYYaIOUIMXCSl  WCIOJB30BATh  OCBOCHHBIC  MEKAMCIUIUIMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHWS M YHHUBEpCAJIbHbIE Yy4deOHbIE ACHCTBHS B I103HABATEIbHOM U

COLIMAJIBHON MTPAKTHKE.

MeranpeameTHbie pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YyUE€OHBIMHU
MI03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU 1€UCTBUSMU.

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:
1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENIFHO (HOPMYIHMPOBATh U AKTYaJIN3UpOBAaTh MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OMnpeaACIsAITL UCIIU ACATCIBHOCTH, 3aJaBas IHMapaMETpbl W KPUTCPUHU HUX ITOCTHIKCHUA,
COOTHOCHUTDB PE3YyJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;



HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HaHUI HpI/IéMBI JJOIT'MYCCKOI'0 MBIINUICHUSA — BBIACIATH
XapaKTCPHBIC TMMPU3HAKU MMOHATUH U yCTaHaBJIMBAaTb WX B3aUMOCBA3b, HCIIOJbB30BaTh
COOTBCTCTBYIOIINC ITOHATHA IJIA 00BACHEHHS OTACIBHBIX (I)aKTOB u HBHCHHﬁ;

BLI6I/IpaTb OCHOBAHUS U KPUTCPUU IJI1 KJIaCCI/I(I)I/IKaI_II/II/I BCIHICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHaBJIMBATh NPUYHUHHO-CJICACTBCHHBIC CBA3U MEXKAY N3YUYAaCMbIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE pacCyXaeHus (MHAYKTUBHbBIC, JEAYKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NMPOTUBOPEYHUSI B PACCMATPUBAEMBIX SBICHUSX, (POPMYyIHUpPOBATH
BBIBO/JIbI U 3AKITFOYEHUS;

MPUMEHSTDH B MPOIIECCE MO3HAHUS, UCTIOIb3YEeMble B XMUMUU CUMBOJIMUECKUE (3HAKOBHIC)
MOJIeJIM, MPeoOpa3oBbIBATh MOJICIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HaK (CHMMBOM)
JJIeMEHTa, XUMu4eckas (popmyia, ypaBHEHUE XUMUYECKON PEaKIMUA — NPU PEIICHUH yUYeOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BAHHBIE MOJIEIbHbIEC IPEACTABICHUS
JUISL BBIIBJIEHUS XapAaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUMN.

2) 6a3oBbIe HUCCIeA0BaTENbCKUE eiiCTBUS:
BJIQJIETh OCHOBAMH METOJI0OB HAyUYHOI'O [MO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIHII;

(1)OpMy.TII/IpOBaTb oejan W 3aaa4d  HUCCICOOBaHUA, HMCIIOJAB30BAaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(i)OpMyJII/IpOBaHHI)IG BOIIPOCHI B KAYCCTBEC MHCTPYMCHTA MO3HAHUSA U OCHOBBI
JUIA (I)OpMI/IpOBaHI/IH T'UITIOTE3bI 11O IMTPOBCPKE NPABHUIIbBHOCTH BbICKA3bIBACMbIX CY)I(,HGHI/Iﬁ;

BJIAJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHWUS W TIPOBEICHHS YYCHHYECKHX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HA0JIIOIaTh 32 XOA0M IPOIIECCca, CAMOCTOSITEIILHO
NPOTHO3MPOBATh €ro pe3yiabTar, (OPMYIUPOBaTH OOOOMICHHS W BBIBOJIBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMS, COCTABISTH 0OOCHOBAHHBINA OTUET O MPOJICITAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIIEOBATEIbCKOM W TPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB pEIleHHs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B ITO3HAHMUS.

3) padora ¢ nungopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HHGPOpMAIMU (HAYYHO-IOMYJIspHAs
JAUTEpaTypa XHUMHUYECKOTO COAEp)KaHUs, CIpaBOYHble Mocodus, pecypcbl HMHTepHeTa),
aHaTU3UpPOBaTh HMH(DOPMALMIO PA3IWYHBIX BHJIOB M (OPM NPEACTABICHUS, KPUTHUECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTB;

(GopMyIIMpOBaTh 3alpOChl U MPUMEHITh PA3IMYHBIC METOIBI NPU IOUCKE H O0TOOpe
uHbOpMaIuu, HEOOXOAUMOM JIJIs1 BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeIEHHOTO TUTIA;

HpI/IO6peTaTB OIIBIT MCIIOJIb30BAaHHA I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U
PA3INYIHBIX ITIOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (hOpMY MpecTaBieHuss HHPOpPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHE);



UCIIOJIb30BaTh HAYYHBIH S3bIK B KAyeCTBE CpPEACTBa MNpH paboTe € XUMHYECKOU
nH(popManven: TPUMEHATh MEXIpeAMeTHble ((u3nueckue W MaTeMaTU4YecKue) 3HaKu MU
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U Hp606pa3OBBIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
OBnaneHue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3a/laBaTh  BONPOCHI IO  CYIIECTBY OOCyKZaeMOM TeMbl B XOJA€ Juanora
W/WIH JUCKYCCHM, BBICKA3bIBaTh WU, (OPMYIUPOBATH CBOM MPEATOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPE/ITIOKEHHON 3a1a4H;

BBICTYIIATh C TPE3CHTAlMEH pPEe3yJIbTaTOB IMO3HABATEIHHOW JESATEIBHOCTH, MOJYYCHHBIX
CaMOCTOSITCJIBHO HJIM COBMECTHO CO CBEPCTHHKAMH IIPH  BBIMOJIHEHHH XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTUICCKOW padOThI 1O WCCICAOBAHUIO CBOWMCTB HM3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOro IIPOEKTa u bopmynHupoBaTh BBIBO/IBI
0 pe3ysibTaTaM TPOBEACHHBIX HCCICAOBAHUN TYTEM COTJIACOBAHUS TMO3UIUH B XOJE
o0cykeHUs 1 0OMEHa MHEHUSIMHU.

OBi1ageHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1eiiCTBUAMM:

CaMOCTOSATENIFHO TIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIbHYIO AEATEIHHOCTD,
ompenensis e€ LeIH M 33Ja4H, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
npeaIaraeMblii aIrOpUTM JCHCTBUI MPH BBIOTHEHUH y4eOHBIX M MCCIIEIOBATEIBCKUX 33/1a4,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX pEeIIeHUs ¢ yUETOM MOTYUYEeHUsI HOBBIX 3HAHHM O
BEILIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYHECCTBIATE CaMOKOHTPOJIb CBOCH [CATSIBPHOCTH HAa OCHOBE caMoOaHalIu3a Hu
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTrHbIe pe3ysibTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN O XWUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XMMHHU B TO3HAHUU SIBICHUM Npupoisl, B (HOpPMUPOBAHUU
MBIIUICHUST U KYJBTYPbl JIMYHOCTH, €€ (YHKIMOHATHHOW T'PaMOTHOCTH, HEOOXOIUMOU st
pelIeHns TMPaKTUYEeCKUX 3alad M SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;



BJIQJICHUE CHUCTEMOW XMMHMUYECKUX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarou[ue
TOHATHUSA (XUMHUYECKUH JIEMEHT, aTOM, SJICKTPOHHAs1 000JI0YKA aTOMa, MOJIEKYJIa, BAJIGHTHOCTD,
JMEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas dopmyrna (pa3BépHyTas u
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIPHBIH OOBEM, YTJIEPOTHBIM  CKEJNeT,
(yHKIIMOHANBHAS TPYIIA, PaauKal, U30MEPUs, H30MEPhI, TOMOJOTUYECKHI pPsii, TOMOJOTH,
YTJIEBOJOPOBI, KACIOPO U a30TCOACPKAIINE COSTUHEHHUSI, MOHOMED, TTOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHHSI OPTraHUYECKUX
BemectB A. M. BytnepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIlUEe B OCHOBE MOHUMAHUS
NPUYNHHOCTU U CUCTEMHOCTU XUMHUUYCCKHUX HBJ’IGHI/II\/II, q)aKTOJ'IOFI/I'-IeCKI/Ie CBCIICHUA O CBOfICTBaX,
cocTaBe, MOJYYCHHH M O€30MacCHOM HCIOJIB30BAHWU BAKHEHIIMX OPTraHUYECKHX BEIIECTB B
OBITY U IPAKTHUYECKOM JEITEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIE IPU3HAKU ITOHATHH, yCTaHABINBATH
UX B3aUMOCBSI3b, HCII0JIB30BATH COOTBETCTBYIOLIUE NIOHATHS IIPU ONIMCAHNUU COCTAaBA, CTPOCHHUS
Y IIPEBPALLECHUIM OPTraHUYECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJI30BaTh XMMHUYECKYIO CHMBOJUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (POPMYJT OpraHu4eCKIX BEIIECTB
Y YPaBHEHUM XMMUYECKUX PEAKIIUi, U3rOTaBIMBATh MOJIENIA MOJIEKYJl OPraHMYECKUX BEIECTB
JUISL WJUTIOCTPALMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpMHUPOBAHHOCTh YMEHHUH yCTaHABINBAThH MPUHAJIEKHOCTh U3yUEHHBIX OPraHUYEeCKUX
BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K OINpeNelIEHHOMY KJaccy/TpyImne COeIUHEHUI
(Yr;iieBomopoJipl, KHCIOpOJ W  A30TCOAEpIKAIME COEJAMHEHHUS, BbICOKOMOJIEKYJISIPHbIE
COEJIMHEHUs), AaBaTh UM Ha3BaHUsA o cuctematnueckoil Homenkiarype (IUPAC), a takxe
IPUBOJUTH TPUBUAIbHBIE Ha3BaHUS OTAEIBHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, MPOIUJICH,
alleTWICH, STUJICHIVIMKONb, INIMLIEPUH, (eHon, (opManblierus, auneTaibleruj, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAasl KUCJI0Ta, CTEAPUHOBAsi KUCIIOTa, TIII0K03a, (ppyKTO3a,
KpaxmaJl, [IeJUII0J103a, TJIUIHH);

c(OPMHUPOBAHHOCT YMEHHMsI OINpPENeNATh BHJbl XMMHUYECKOH CBA3M B OpraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

C(I)OpMI/IpOBaHHOCTB YMeHI/IH HpPIMGHSITL IIOJIOKCHU L TGOpI/II/I CTpOGHI/ISI OpFaHI/I‘-IeCKI/IX
BemecTB A. M. bytnepoBa s 00bsICHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENCH PAa3TUYHBIX KIIACCOB OPTaHUYECKHUX BEIIECTB
(Metan, 9STaH, JTWJIEH, MPOMWIEH, ameTusieH, OyTamueH-1,3, merunOyraauen-1,3, OeHzodn,
METaHOJI, TaHOJI, STWICHTJINKOJIb, TIIULEPHH, (PEHOII, aleTalbAeTHI, MypaBbUHAS U YKCYCHAsI
KHUCJIOTBI, TJIOKO3a, Kpaxmal, IIeJUII0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WIIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HHUMH yYPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHM C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTE YMEHHSI XapaKTepU30BaThb HCTOYHUKH YIJIIEBOAOPOAHOIO ChIPbS
(HeTh, MPUPOIHBIN Tra3, yroyib), cnocoObl MX NEpepadOTKU M MPAKTUYECKOE NMPUMEHEHHUE
IPOIYKTOB NEPepabOTKH;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ OPpOBOAWUTE BBIYUCICHUA 110 XHMHUYCCKHM YPaBHCHHAM
(MaCCLI, O6’LéMa, KOJMYCCTBA HCXOAHOI'0 BCHICCTBA WJIM HNPOAYKTa PCAKIUH IO HU3BCCTHBIM



macce, 00béMy, KOJIMYECTBY OJIHOTO u3 UCXOJIHBIX BEILIECTB
WJIM TIPOJTYKTOB PEaKInn);

c(hOopMUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HUCIOJIb3yEMbIX B XUMUU NPHU HU3YYECHUU BEIIECTB U XHUMHYECKUX SBJICHHUU
(HabmofieHre, W3MEpPEHHe, OSKCIIEPUMEHT, MOJCIMPOBAaHNUE), WCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS IJI5l IPUHATHS PEILIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalIUsIX, CBI3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpMHPOBAHHOCTh YMEHHI COOJIIOIaTh MIPaBUiIa MOJIB30BAHUS XUMHUYECKON MOCYI0i 1
71a00paTOPHBIM 000PYZOBAaHUEM, a TAKXKE IPaBUIIa OOpAILEHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMH IO BBITIOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HArPEBAHUU, MOTYUYEHHE ITHIIEHA U U3YUYEHUE €ro
CBOWCTB, KAayeCTBEHHBIE pEaKIUM OPraHWYECKUX BELIECTB, JEHATypalus OCJIKOB IpH
HarpeBaHuu, IBETHbIE peaKIMK OEJIKOB) B COOTBETCTBUM C IIPABHJIAMU TEXHUKHU O€30MacCHOCTH
npu OOpallleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHHEM, NPEJICTABIISATh PE3YIbTAThI
XMMHUYECKOTO 3KCHEpPUMEHTa B (OpME 3amUCH YPaBHEHUH COOTBETCTBYIOIIMX peakUuidl u
(hopMyIHpPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 WH(MOpPMAIIHUIO,
MOJTy4aeMyF0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi mH(popmarmu, UHTEpHET U IpyTuX);

c(OpPMUPOBAHHOCTh YMEHHUH COONMIOJATh MpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/IEHUsI B OBITY U TPYJIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHHsI CBOETO 3J0POBBbS U
OKpYKarolllell TPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA KHUBBIE OPTraHU3MBbI
ONpEeNENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHUMAas cMmblicha nokazarens IIJIK, moscHsaTe Ha
MpUMepax CrocoObl YMEHBIICHUS U TIPEIOTBPALICHHS X BPEIHOTO BO3JICHCTBUS HA OPTaHU3M
YEJI0BEKa;

JUIA 06yt1a10n11/1xcs[ C OI'paHMYCHHBIMU BO3MOXHOCTSAMU 3J0POBbBA: YMCHHUEC IMPUMCHATH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;

JUIs  cIenbIX M ClIa0OBUIAIIMX OOydyarolIMXCs: yYMEHUE HCHOJIb30BaTh peibedHo-
TOUYECUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gpopmyir.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMA Kypca «OOmass M HeopraHuyecKas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUI: O XHWMHUYECKOM COCTaBIISIONICH €CTECTBEHHO-
HAYYHOW KApTUHBI MHpa, POJM XMMHHU B TO3HAHWUU SIBICHUN MPUPOABI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJbTYPbl JINYHOCTH, €€ (DYHKUIMOHAIBHOM IPaMOTHOCTH, HEOOXOIMMOM JUIst



pellieHHs] MPAKTHYSCKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO M IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHMMHUYECKUX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
MNOHATUS (XMMHUYECKHI 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM, BaJECHTHOCTH, SJIEKTPOOTPUIATEIHLHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJ€HTHAs, HWOHHAs, METAJUIMYECKas, BOJOpPOIHAs),
KPUCTAJUIMYECKAss pEIIETKA, THUIIBl XUMUYECKUX PpEAaKLUHi, pacTBOp, BJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, AIEKTPOIUTHYECKAsT TUCCOLMAIMs, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMHi, XUMHYECKOE pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopust
3IIEKTPOJIUTHYECKON Juccoluanuu, nepuoauyeckuii 3akon JI. WM. MenpaeneeBa, 3akoH
COXPAHEHHUs MACChI BEIIECTB, 3AKOH COXPAHEHUS W NPEBPALLCHHS DHEPTUM NMPU XUMHUUYECKUX
peaKkImsIX), 3aKOHOMEPHOCTH, CHMBOJWYCCKUN SI3bIK XWMHH, MHPOBO33PCHUCCKHE 3HAHUS,
JeXKalMe B OCHOBE NOHUMAHMUS NPUYMHHOCTH MU CHCTEMHOCTH XWUMHYECKHUX SIBJICHUMU,
(hakTONOrMUECKHe CBEICHUS O CBOMCTBAX, COCTaBe, MOJyUYeHUU U 0€30MaCHOM HCIIOIb30BaHUH
BXHEHIIINX HEOPTaHUIECKUX BEIICCTB B OBITY M MPAKTUYCCKON JICATEIBHOCTH YEIOBEKa,

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIe IPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA IPU ONMMCAHUH HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS
(¢hopMys1 BELIECTB M YPaBHEHUH XHMHMUYECKHUX PpEAKLIUH, CHUCTEMATUYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBMajibHble Ha3BaHHUs OTAEIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblid ras,
YTJEKUCIBIA a3, aMMHaK, raiméHas U3BEeCTb, HeraméHasi M3BeCTb, NUThEBas COAA, MUPUT U

JpyTHe);

c(hOpMHUPOBAHHOCTh YMEHHI OTIPeIeISATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTABA, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs!, MOHHAS,
MeTaJlJIN4ecKasi, BOJIOPOAHASI) B COCIMHEHUSIX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAsi, MOJICKYJIIpHAsi, MOHHAs, METAJUIMYECKasi), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHMIA;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEILIECTB
M0 UX COCTaBY K OMPEEIIEHHOMY KJIacCy/Tpynie COeTUHEHUI (TIPOCThIE BEIIECTBA — METaJLIbI
U HEMETAaJUIbl, OKCHU/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEepHbIE THIPOKCH/IbI, COJIN);

c(OpMUPOBAHHOCTh yYMEHMHM pacKpblBaThb CMBICI [EpHOAUYEcKoro 3akoHa /Jl.
W. MenzeneeBa U JI€MOHCTPUPOBATh €ro CHCTEMATU3UPYIOLIYIO0, OOBSICHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 mepuoaoB llepuoanyeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB [l.
W. MenneneeBa, UCTIONIb3Yys MOHITHS «S-, P-, d-JIEKTPOHHBIE OPOUTAINY», «IHEPTETUUICCKHUE
YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB M HUX
COEMHEHMH 10 nepuoaam U rpynmnam llepuoandeckoit CuCTeMbl XMMUYECKUX 3JEMEHTOB [l.
W. Menpeneena;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOICTBA HEOPraHWYECKUX BEILIECTB PA3JIUYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBaHHUE
TeHETUYECKON CBA3M MEXJAy HEOpPraHM4YeCKMMH BEIIECTBAMHM C IIOMOIIBI0 YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;



c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUYECKUE PEAKLHUHU 0 Pa3THYHBIM
Mnpu3HakaM (4HCIy M COCTaBy pEarupyroluxX BeIIeCTB, TEIIoBoMYy 3(hdexTy peakuuu,
U3MEHEHHUIO CTETIIeHEeH OKUCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEAKIINH, YHACTUIO KaTaIu3aTopa);

c(OPMHPOBAHHOCTb YMEHUI COCTABIIATh YPAaBHEHHSI PEAKIIMNA PA3TUUHBIX TUIIOB, TOJHBIE
U COKpalll€HHbIE YPAaBHEHUS peaklUuii HOHHOTO 0OMEHa, YUUThIBasl YCJIOBHUS, PU KOTOPHIX 3TH
peaKkIuy UAyT O KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIITHOCTh OKHCINUTEIHLHO-BOCCTAHOBHUTEIIBHBIX
peakuuii ToCPeICTBOM COCTaBJICHHSI SJICKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakiiuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMUYCCKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3jaeicTBus (npuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepU30BaTh XWMHUYECKHE IPOIIECCHI, JIeKAIIUe B
OCHOBE IPOMBIIUIEHHOTO MOJIyYeHHs] CEpHON KHUCIOTHI, aMMHaKa, a TaKkke c(hopMUPOBAHHOCTD
Ipe/CTaBlICHU 00 OOUIMX HAay4HBIX MPUHIHUIAX M SKOJOTUYECKUX MpoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCIECHUS C MCIOJIB30BAaHUEM IOHATHUS
«MaccoBasi J10JI1 BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX
peaKIMAX, MAacChl BEIIEeCTBA MM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKLUU BELIECTB, TEIUIOBOro 3(pQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELLECTB, IPEBPALICHUA U COXPAaHCHUS DHEPIUH;

c(OpMUPOBAHHOCTh YMEHUI COOII0OIATh MpaBuia MOJIb30BAHUS XUMHUECKOHN MOCYI0i U
71a00paTOpHBIM 000PYAOBAHUEM, A TAK)KE MPaBUiIa OOPAILEHHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMU 10 BHIMOTHEHUIO TAOOPATOPHBIX XUMHUUECKHX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHWH IUIAHUPOBATh M BBIMOJIHATH XMMHYECKHH AKCIIEPUMEHT
(paznoxeHue NEpOKCHIA BOJIOpPOJA B MPUCYTCTBUHM KaTajaU3aTOpa, OIPENEICHUE CpEIbl
PacTBOPOB BEIIECTB C MOMOIILIO YHUBEPCATBHOTO HHINKATOPA, BIUSHIE PA3IHYHBIX (aKTOPOB
Ha CKOpPOCTh XMMHYECKOH pPEaKLUH, peakuy HMOHHOrO OOMEHA, KayeCTBEHHBbIE PEaKIMU Ha
cynbdaT-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3aJad 110 TEMaM «MeTtannael» Hu ((HCMCTaJIJIBI») B COOTBCTCTBUU C IIpaBUJIaMU TCXHHUKHU
0€30MMacHOCTH IpU 0OpalIEHUH C BELIECTBAMH 1 J1a00paTOPHBIM 000pYy10BaHUEM, IPEJICTABIISTh
pe3yabTaThl XMMHUYECKOTO AKCIEpUMEHTa B (OpME 3alHMCH YpaBHEHHH COOTBETCTBYIOLIMX
peakiuii 1 GopMyITMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO WH(OPMAIHIO,
NOJy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeAcTBa MaccOBOW KOMMYyHHMKaluu, MHTepHET M

ApYTHX);

c(OpMHPOBAHHOCTh YMEHHMI COONIOAATh TpaBWiIa SKOJIOTUYECKH IIe1eco00pa3HOro
MOBE/IeHUsI B OBITY W TPYJIOBOW [EATEIBHOCTU B IEJIAX COXPAHEHHs] CBOETO 3/I0pPOBbS H
OKpY’KaloIlle MpUPOJHON Cpe/ibl, 0CO3HABATh OMACHOCTh BO3JECHCTBUS HA JKUBBIE OPraHU3MbI



onpe/IeIEHHBIX BEUIECTB, MOHUMAast cMbIci nokaszatens [1/IK, noscHsaTe Ha nmpumepax crnocoOsl
YMEHBIIEHUS U MPEIOTBPALICHUS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIA 06yqa}0mecsI C OI'paHMYCHHBIMU BO3MOKHOCTSAMU 310POBbBA: YMCHHUC IMPUMCHATH
3HAaHUA 00 OCHOBHBIX JAOCTYIIHBIX MCTOJAaX IMO3HAHWA BCIICCTB U XUMHYCCKUX HBH@HHﬁ;

I CIICIIBIX H CJ'Ia6OBI/II[$IH_[I/IX O6yanOH_II/IXC${Z YMCHHUC HCIIOJIb30BATb penbe(bHo—

TOUEYHYO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux (popmy:i.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne |HaumeHoBaHue pa3gernos u KonnyecTtso 4yacoB
n/n TeM nporpammel Bcero KOHTporbHble paboTbl MpakTuyeckne paboTbl

Paspen 1. TeopeTnyeckne oCHOBbI OPraHU4Ye€CKON XUMUM

1.1 |[NpegmeT opraHnyeckomn 3 BBeOUTE 3HaYeHue BBeOMTE 3HaYeHue
XumMunun. Teopusa cTpoeHust
OpraHn4yecknx coeanHeHuin
A. M. bytneposa

[o6aBuTb CTPOKY

Wtoro no pasgeny

Pasgen 2. YrneBogopoAabl

2.1 MpenenbHble 2 BBEOUTE 3HA4YeHne BBEOUTE 3HAYEHUEe
yrneBoAopoAbl — arikaHbl

2.2 |HenpepenbHble 6 BBeOUTE 3Ha4YeHne 1
yrneBoaopoabl: ankeHbl,
arnkagueHsl, ankuHbl

2.3 |Apomatnyeckue 2 BBeAUTE 3Ha4YeHune BBeAUTE 3Ha4YeHue
yrneesogopoabl

2.4 |[pupoaHblEe NCTOYHUKK 3 1 BBeOMTE 3HaYeHue

yrneBoaopoaoB n nx
nepepaboTka

[o6aBuTb CTPOKY

Wtoro no pasgeny

Pasgen 3. Kucnopoacoaepxaim

€ opraHn4yeckune coegunHeHuns

3.1 CnunpTbl. PeHon 3 BBEOUTE 3HA4YEHUE BBEAUTE 3HAYEHUE

3.2 |Anbgerngbl. KapboHoBble 7 BBEAUTE 3HA4YeHUe 1
Kncnotbl. CnoxHble acmpsbl

3.3 |YrneBogbl 3 2 BBeOUTE 3Ha4YeHue

[o6aBuTb CTPOKY

WToro no pasgeny

Pasgen 4. AsoTcoaepxaluume opr

aHn4YeCKkue coegunHeHuns

4.1 AMUHbI. AMUHOKUCTIOTHI.
Benku

3 BBEAUTE 3HA4YeHue

BBeAUTE 3Ha4YeHne

[o6aBuTb CTPOKY

Wtoro no pasgeny




Ne
n/n

HanmeHoBaHue pa3gernos n

KonnyecTtBo 4yacoB

TEM nporpaMmel Bcero KoHTporbHbie paboThi |

MpakTnyeckme paboThbl

Pa3pgen 5. BbicokoMorneKynsipHble coeguHeHus

5.1

MnacTtmaccel. Kayuyku. 2
BonokHa

BBEeOAUTE 3HA4YEHNE

BBeOAUTE 3HA4YEHUNE

[o6aBuTb CTPOKY

WToro no pasgeny

[obaBntb Moaynb

[obaBntb pasgen

OBLUEE KONMMYECTBO YACOB
Mo rNMPOrrAMME

11 KJIACC
/n HanmeHoBaHue pasgenos 1 TeM NporpaMmmbl KonunyectBo yacos
Bcer | KoHTponbHbIe | [pakTnye
0 paboTbl ckne
) paboThbl
Pasgen 1. TeopeTuyeckme 0OCHOBbI XUMUMN
1. |CTpoeHue atomoB. [Nepuoanyecknin 3akoH u lNepuoanyeckas 3
1 |cuctema xummnyeckmnx anemeHToB [1. . MeHoeneeBa
1. |CtpoeHue BewecTBa. MHOroobpasue BeLlecTs 4
2
1. [ Xnmunyeckme peakumm 6 1 1
3
WToro no pasgeny
Paspgen 2. HeopraHnyeckas xmmus
2. |Metannol 6 1
1
2. |HemeTtannebl 9 1 1
2
CBs3b HEOPraHN4YeCKNX N OpraHNYeCKNX BELLECTB 2

(.o[\>|




n HanmeHoBaHue pasgenos 1 Tem NporpamMmbl

KonnyecTtBo 4YacoB

Bcer | KOHTpOrbHbIE
o] paboTbl

Mpaktnye
ckue
paboTbl

WToro no pasgeny

Pa3pgen 3. XumMusi n Xn3Hb

3. [ Xumusa v xnsHb
1

Ho6aBnTb CTPOKY

Wtoro no pasgeny

Ho6aBuTb Moaynb

Hob6aBuTb pasgen

OBUEE KONMYECTBO YACOB M0 NMPOIrPAMME

MHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka Konn4yectBo yacos
n/n Bcer | KoHTponbHbI| MpakTuye
o} e paboTbl ckne
paboTbl

1 |[[MpeameT opraHnyecKon XMMnn, e€ BO3HMKHOBEHME,
pa3BuTue n 3HayeHue]]

2 |[[Teopus cTpoeHNsa opraHndeckux coeamHeHnn A. M.
ByTnepoBa, eé OCHOBHbIE NOMNOXeHUs]]

3 |[[MpencTraBneHune o knaccudumkaumm opraHM4eCcKnx
BellecTB. HomeHknaTypa (cucrtematudeckas) u
TpuBManbHble Ha3BaHUA OpraHU4YecKux BeLecTs]]

4 |[[AnkaHbl: cocTaB N CTpOeHUE, roMOSTIOrn4eckui paa]]

5 |[[MeTaH 1 aTaH — npocTenLLme npeacrtaBUTenNv ankaHos]]

6 |[[AnkeHbl: cOCTaB 1 CTPOEHNE, CBOMUCTBA]]

7 |[[@TuneH n nponuneH — npocTenme npeacTaBuTenu
ankeHos]]

8 |[[MpakTnyeckasa pabota Ne 1. «[lony4yeHne aTuneHa u
n3yyeHne ero CBOMCTB»]]

9 |[[AnkagueHbl. ByTaguen-1,3 n metunbytagneH-1,3.
[MonyyeHne CUHTETUYECKOrO Kay4yyka 1 pe3uHbl]]

10 |[[AnKnHbI: cocTaB N 0COBEHHOCTN CTPOEHMS,




n/n

Tema ypoka

KonnyecTtBo Yacos \

Bcer

KoHTpOnbHbI
e paboThl

Mpaktnye
ckue
paboThbl

romMosiormndeckum pag. AuetTnneH — npocTenLlnm
npencraBnTenb anknHoB]|

11

[[BbluncneHna no ypaBHEHMIO XMMNYECKOW peakumun]]

12

[[ApeHbl: 6eH30n 1 Tonyosn. TOKCUYHOCTb apeHOB]]

13

[[FeHeTnyeckas cBA3b yrneBo4opoaoB, NpUHaanexalmx K
pasnuyHbIM Knaccam]]

14

[[MpupogHble NCTOYHMKM YINIEBOAOPOOOB: NPUPOAHLIV a3 n
NonyTHble HeTAHbIE rasbl, HePTb U NPOAYKTbI €€
nepepaboTku]]

15

[[MpupoaHbIE NCTOYHMKM YrNeBOAOPOAOB: NPUPOOHbLIN ras u
nonyTHble HedPTAHbIE radbl, HePTb U NPOAYKTbI €€
nepepaboTku]]

16

[[KoHTponbHasa pabota no pasgeny «Yrnesogopoabi»]]

17

[[MpenenbHble o gHOATOMHbIE CANPTLI: METaHOM U 3TaHOo-.
BopopopaHas cBssb]]

18

[[MHOroaToMHbIE CNPTLI: 3TUNEHTTINKOSb U rMNLEpPUH]]

19

[[PeHon: cTpoeHne Monekynbl, PU3ndeckue n Xmmmyeckme
CBOWCTBA, NpuMeHeHune]]

20

[[Anbgernapbl: opmanbgerng u auetanbgerng. AueToH]]

21

[[OoHoOCHOBHbIE NpefenbHble kKapbOHOBbLIE KUCMOThI:
MypaBbMHas U yKcycHas]]

22

[[MpakTnyeckasn paboTta Ne 2. «CBoncTtea pacTesopa
YKCYCHOW KUCIOTbI»]]

23

[[CTeapuHOBas n onemHoBasi KUCNOTbI, KAk NpeacTaBUTeENn
BbICLLUMX KAapOOHOBbLIX KNCMOT]]

24

[[Mbina kak conu BbICLUMX KapOOHOBbLIX KMCIOT, X MOtoLLee
aencreue]]

25

[[CnoxHble adhunpbl Kak NPon3BOAHbIE KAPOOHOBLIX KUCMOT.
Mmaponus cnoxHblx a¢punpos]]

26

[PKunpbl: rugponns, npuMmeHeHne, buonornyeckasa posib
Xnposl]]

27

[[YrneBogbl: cocTaB, knaccugukauma. BaxkHenwme
npeacTaBUTENN: IIOKO3a, PyKTo3a, caxapo3sal]

28

[[Kpaxman n yenntososa kak npupoaHbie nonnumMepsbi]]

29

[[KoHTponbHas paboTta no pasgeny
«Kucnopopacogepxaline opraHnyeckme coenHeHns»/




Ne Tema ypoka Konuyectso yacos \
n/n Bcer | KoHTponbHbI| MpakTuye
0 e paboThl CKne
paboThbl
Bcepoccuiickaa nposepoyHas paboTal] ‘
30 |[[Obwasa xapakTep1CTuKa a3oTCoAEPKALLMX OPraHNYEeCKMX 1 1
coeanHeHun /| Bcepoccuinckas npoeepoyHas pabortal]
31 |[[AMWHBI: METUNAMWH W aHUITUH]] 1 ‘
32 |[[AMUHOKMCNOTBI Kak aM(pOTEPHbIE OpraHnyeckue 1
coeanHeHus, nx buonornyeckoe 3HaveHue. MNenTnabl.
Bernku kak npupoaHble BbICOKOMOSIEKYNSAPHbIE
coenHeHusl]]
33 |[[OCHOBHbIE NOHATUS XMMUN BbICOKOMOSEKYSISAPHBIX 1
coeauHeHun]]
34 |[[OcHOBHble MeTOAbI CUHTE3a BbICOKOMOJIEKYNSAPHbIX 1
coeaguHeHun. [NnacTtmaccol, kKaydyku, BOSIOKHA]]
OBLLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 2 ‘
11 KJIACC
Ne Tema ypoka KonunyectBo 4yacos |
n/m Bcero| KoHTponbHble | [MpakTnyeckme
paboThl paboThl
1 | [[Xummnyeckuin anemeHT. ATOM. QNEKTPOHHas 1
KOHpUrypaumsa atomos]]
2 |[[Mepuoanyeckmin 3akoH u lNepunognyeckas 1

cuctema xummyeckmx anemeHTtos [. U.
MeHgeneeBa, Ux CBSA3b C COBPEMEHHOM
Teopuen CTpoeHusi aTomosl]]

[[3akoHOMEPHOCTU N3MEHEHNSI CBONCTB 1
XUMUYECKMX 3NIEMEHTOB U UX COEONHEHWNI MO
rpynnam n nepmogam. 3HavyeHune
nepmnoamMyYeckoro 3akoHa 1 CUCTEMBbI
xummyecknx anemeHto .. MeHgeneesa B
pasBUTUN HayKu]]

[[CTpoeHue BewecTBa. Xnmmyeckas CBsisb, €€ 1
BMAbl; MEXaHN3Mbl 06pa3oBaHMs KOBaNeHTHON
cBa3n. BogopoaHas cBasb]]

[[BaneHTHOCTb. OnekTpooTpMUaTENbHOCTD. 1
CteneHb okucnenusi. Bewectsa
MOSEKYNSIPHOrO N HEMOJSEKYISIPHOIO
cTpoeHus]]

[[MoHaTre o ancnepcHbix cuctemax. ICTUHHbIe 1
n KonnougHele pacteopbl. Maccosas gons
BellecTBa B pacteope]]

[[Knaccudumkaums n HomeHknaTtypa 1
HeopraHn4Yecknx coeanHeHun. 'eHeTnyeckas




n/n

Tema ypoka

KonunyecTtBo 4yacoB

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

CBSI3b HEOPraHMYEeCKMX BELLLECTB, Pa3fnyHbIX
knaccosl]]

[[Knaccudumkauma xummyecknx peakumin B
HeopraHN4Yeckom N OpraHNYecKom XMMmMnN. 3aKoH
COXpaHeH1s1 MaccCbl BELLECTB; 3aKOH
COXpaHeHUs 1 NpeBpaLLeHns SaHePrun npu
XUMUYECKNX peakumsx]]

[[CkopocTb peakuuun. ObpaTumMble peakuunu.
XuMn4yeckoe paBHoBecue]]

10

[[MpakTnyeckas pabota Ne 1. «BnusHue
pasfiMyHbIX (PaKTOPOB Ha CKOPOCTb XMMUYECKON
peakunn»]]

11

[[OnekTponutnyeckas auccoumaums. MNoHaTne
0 BOAopogHoM nokasartene (pH) pacTtsopa.
Peakuuun noHHoro obmeHa. N'mgponus
OpraHM4YecKnx n HeopraHM4Yecknx BeLLecTs]]

12

[[OkncnnTenbHO-BOCCTAHOBUTENbHbIE PeaKLUN.
[MoHsATME 06 aneKkTponuae pacnnaBoB U
pacTBopoB coneu]|

13

[[KoHTponbHas paboTa no pasgeny
«TeopeTuyeckne OCHOBbI XMMUN»]]

14

[[MeTannbl, nx nonoxeHue B lNeprognyeckomn
cucteme xummdeckux anementos . U.
MeHngeneeBa n 0CO6EHHOCTM CTPOEHUS
aTtomoB. Obuwme msnyeckme cBoncTea
mMeTannos]]

15

[[CnnaBbl MeTannoB. SNEKTPOXNMUYECKUN P
HanpspKeHun meTtannos]]

16

[[Xumnyeckune ceorcTBa BaXXHENLUNX MeTarnoB
(HaTpuin, Kanuw, KanbLUMn, MarHum, antoMmMHNN)
N UX coeguHeHnn]]

17

[[Xumnyeckune ceorcTBa Xxpoma, Mean n nx
coegnHeHun]]

18

[[Xvmunyeckune cBoncTBa LMHKA, enesa n nx
coeauHeHun]]

19

[[MpakTnyeckaa pabota Ne 2. "PelweHune
3KCNepUMeHTanbHbIX 3afad Nno Teme
«MeTtannbi»"]]

20

[[HemeTannbl, nx nonoxeHue B
[Mepuognyeckom cncteme XMMNYECKMUX
anemeHToB [1. . MeHaeneeBa n ocobeHHOCTH
CTpoeHuss aToMoB]]

21

[[Pun3myeckme cBONCTBA HEMETASIOB.
AnnoTponusi HeMeTannoB (Ha Nnpumepe
Kucnopogaa, cepsbl, hocdopa u yrnepoaa)]]




Kox

n/n

Tema ypoka

KonunyecTtBo 4yacoB

Bcero

KoHTponbHble
paboTbl

MpakTnyeckne
paboTbl

22

[[Xvmunyeckne cBoncTBa ranoreHoB, cepbl U NX
coeauHeHun]]

23

[[Xnmunyeckune ceoncTBa asoTta, pocgopa n nx
coenHeHun]|

24

[[Xvmunyeckne cBoncTBa yrnepoaa, KpemMHUs n
nx coeguHeHun]]

25

[[MpuMeHeHNe BaXXHENLLNX HEMETANOB U NX
coenHeHun]|

26

[[O606LwweHne n cnctemaTnsaums 3HaH1M no
Teme «HemeTtannbl». Beluncnenus no
YPpaBHEHUAM XMMNYECKUX peaKkLmin 1
TepMOXuMmnyeckmne pacyéTbl]]

27

[[MpakTn4eckas pabota Ne 3. «PelleHune
9KCNepMMEHTanbHbIX 3a4ad Nno Teme
"HemeTannbl"»]]

28

[[KoHTponbHas paboTta no Temam «MeTannbi» u
«HemeTtannbi»]]

29

[[HeopraHuyeckue 1 opraHnyeckmne KNCnoThbl.
HeopraHnyeckue n opraHnyeckme ocHoBaHuS|]

30

[[AMdOTEpPHBIE HEOPraHMYecKkue u
opraHunyeckme coeuHeHus. 'eHeTu4eckas
CBSAI3b HEOPraHMYeCKMUX N OpraHNYecKux
BelecTs]]

31

[[Ponb xnumum B 06ecnedveHnmn akonorn4eckon,
9HepreTMyecKkon n nueBon 6esonacHoCcTH,
pasBUTUN MEOULINHBI]]

32

[[MpeacTtaBneHus o6 obLUMX HAY4YHbIX
NPUYHLUMNAxX NPOMBbILLIIEHHOIO NONyYeHNs
Ba)XHeNMLNX BeLlecTs]]

33

[[HenoBek B Mupe BeLLecTB 1 Mmatepuanos]]

34

[[Xvmus n 3gopoBbe YernoBekal]

MPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJIbHON INPOT'PAMMBI

10 KJIACC

NPOBePEMOro

pe3yJabTaTa

IIpoBepsieMmble MpeIMeTHbIE pPe3yJbTAThHI 0CBOCHHS OCHOBHOH 00pa3oBaTe/bHOI MPOrpaMMbl
cpeaHero oduero o6pa3oBaHusi

TeOpeTI/ILIeCKI/IC OCHOBBI OpFaHI/I'-IeCKOI\/'I XHUMHUHU




Kox
NpoBepPsieMOro
pe3yjbTaTa

1.1

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl
cpeaHero odiiero oopa3oBaHusi

ChopMHUPOBaHHOCTb MPEACTABICHUN O XMMUYECKON COCTABIISIONIEH eCTECTBEHHOHAYYHOM KapTUHBI MHpa,
pOJM XUMHM B IO3HAHUU SBICHUI NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KyIbTYPbl JUYHOCTHU, €&
(YHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM [UIs pelleHHs NPaKTUYECKUX 3a7ad U HKOJIOTMYECKU
000CHOBaHHOT'O OTHOLICHUSI K CBOEMY 3JI0POBbIO U IIPUPOJHOI cpese

1.2

Bragenue cucteMoi XMMHYECKHX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE TIOHATHS (MOJIEKyJIa,
BaJICHTHOCTB, 3JIEKTPOOTPUIIATEIFHOCTD, CTENCHb OKUCIICHUS, XUMIYECKas CBA3b, MOJIb, MOJISIPHAsl Macca,
MOJISIpHBIIT 00BEM, yINIEpOAHBIN CcKeneT, (YHKIWOHAIbHAs TPYyINa, pajuKal, H30MEpus, H30MEpEL,
TOMOJIOTHYECKHI PAI, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJ- U a30TCOAEpXKaIlde COCAWHEHUS,
OMOJIOTHYECKH aKTHBHBIC BEIIECTBA (YTIIEBOJBI, SKUPHI, OCIKN), MOHOMED, TOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS); TEOPHUU M 3aKOHBI (TEOpHsS XUMHUYECKOTO CTPOEHHS OpPraHMYECKUX
BemecTs A.M. byTnepoBa), 3akOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK XUMHHU, (DAKTOTOTMYECKUE CBEACHUS
O CBOHCTBaX, COCTaBE, MOJIYYEHHUH U OC30MAaCHOM HCIOJIb30BAHUM BAXKHEHIINX HEOPraHUYECKUX
¥ OPTaHWYECKHX BEIICCTB B OBITY M NPAaKTHYECKOH AEATEIEHOCTH YeJI0BEeKa

1.3

ChopMHUPOBaHHOCTh YMEHHIA BBISBIIATH XapaKTEPHbIC TPU3HAKK MOHATHH, yCTaHABJIMBATH UX B3aMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIHME TIOHSATHSI TIPH OINMCAHWUM COCTaBa, CTPOCHUS U TPEBpAIlCHUN
OpPraHuYeCKUX COCIMHCHUMN

1.4

c(OpPMHUPOBAHHOCTh YMEHHUH HCIIOIBF30BATE XUMHICCKYIO CHMBOJIMKY UL COCTABJICHUS MOJICKYJIAPHBIX H
CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIIE€HHOIT) (hOpMyNT OpraHMYECKUX BEUICCTB M YPAaBHEHUH XUMHUYECKUX
PEaKIuii, M3rOTABIUBATh MOJICIIA MOJICKYJI OPTaHUYECKUX BEIIECTB /IS WIUTFOCTPAIIMY X XUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHSI

1.5

CdopMHUPOBaHHOCTH YMEHUH YCTaHABIMBATH MPUHAICHKHOCTh U3yUYECHHBIX OPTaHUYECKUX BEIIECTB MO MX
COCTaBy M CTPOSHHUIO K ONpeAeNEHHOMY Kiaccy (TpyIe) coeAuHeHHH (yrieBOAOPOAbI, KUCIOPOI W
a30TcoJepKaIlie COEAMHCHMsSI, BBICOKOMOJICKYJIIPHBIC COCIWHEHUS), JaBaTh WM Ha3BaHUS 110
cucreMaTnueckoi HomeHkiarype (IUPAC)

1.5

ChopMUPOBAaHHOCTh YMEHHUS OMPEICNATh BHUJbBI XUMHUYECKOW CBS3M B OPraHUYECKUX COCAMHECHUSIX
(ogMHApHBIE W KPATHBIE)

1.6

C(l)OpMI/IpOBaHHOCTI) YMCHUA TPUMECHATH: TIOJIOKCHUA TCOPUM CTPOCHUA OPraHUYCCKHUX BCHICCTB
AM. BYTHepOBa JUIA O0BSACHEHHS 3aBUCHMOCTH CBOKCTB BCOICCTB OT HMX COCTaBa W CTPOCHHUA, 3aKOH
COXpaHCHH MaCChl BEICCTB

YTIeBO0POIBL. Kucnoponconepxamiue 51 a30TcoepKaIiue OpPraHUYECKHE COEIMHEHNS.
BEICOKOMOJIEKYIISIPHBIE COETMHEHHUSI

2.1

ChopMHUPOBaHHOCTE yYMEHWMH MPUBOIWTH TPUBHAJIBHBIE HA3BAHMS OTACIBHBIX OPraHUYECKUX BEIIECTB
(3TWJICH, TPONWIEH, AaleTWICH, ATUJICHIJIMKONb, TJIMIEPUH, (EHON, (QOopManbAerul, areraibIeru/,
MypaBbUHAsI KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KHCJIOTa, CTCApUHOBAs KHCIIO0Ta, TJI0K03a, PPYyKTO3a,
KpaxMaJl, IEJIII0JI03a, TIIMIHH)

2.2

CdopMHUPOBaHHOCTh, YMEHHH XapaKTEPH30BaTh COCTaB, CTpOeHHE, (PU3MUECKHUE W XUMHUYECKUE CBOMCTBA
TUMUYHBIX TpeACTaBUTeNEH pa3IMyHbIX KJIACCOB OPTraHUYECKHX BEIIECTB (METaH, 3TaH, ITUJICH, IPOMUJIIECH,
anetwien, Oyraauen-1,3, mermnOyramuen-1,3, O€H30J, METaHOJ, DTAHOJ, ATHWICHIJIMKOIb, TIUICPUH,
(deHo, aneTanbAer I, MypaBbHHAS U YKCYCHAsI KMCIIOTHI, TIII0K03a, KpaxMall, [EeJUTI0J103a, aMHUHOYKCYCHAs
KUCJIOTA)

23

ChopMHPOBaHHOCTh YMEHHUS HIUTFOCTPHPOBATH T€HETHICCKYIO CBSI3b MEXKTy THITMIHBIMH TPECTABUTEIIAMA
Pa3TUYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX pPEaKIUud ¢
HCIIOJIL30BAHUEM CTPYKTYPHBIX (DOPMYII

2.4

CchopMHpPOBaHHOCT YMEHHS XapaKTEPHU30BaTh NCTOYHUKH YTIEBOIOPOIHOTO CHIPbS (HE(TH, TPHUPOTHEIHA
ra3, yroJib), CIocoObl X MepepaboTKU M MPAKTHYSCKOE MPUMEHEHUE TPOIYKTOB epepadOTKH

XWMHSA 1 )KU3HL. PacuéTel

3.1

C(l)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ BIaJETh CUCTEMOW 3HaHUM 00 OCHOBHBIX MCTOJAaX HAYYHOI'O IIO3HAaHM:,
HCIIOJIB3YCMbIX B XHMHWHKU IIPpU H3YUYCHHHN BCHICCTB W XHUMHYCCKHX SIBJICHHI (Ha6J'HOI[eHI/Ie, N3MCEPCHUC,




Kox
NpoBepPsieMOro
pe3yjbTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl
cpeaHero odiiero oopa3oBaHusi

9KCIICPUMEHT, MOI[GJ'H/IpOBaHI/Ie), HCIOJIb30BaTh CUCTEMHBIC XUMHWYCCKUEC 3HAHUSA IJIS IIPUHATUSL pemeHm‘/i B
KOHKPCTHBIX ) XKU3HCHHBIX CUTYaluiaX, CBA3aHHbLIX C BECIICCTBAMU U UX IIPUMCHCHHUEM

32

CdopMHUPOBaHHOCTH YMEHUH COOIOATh MpaBuiia MOJIb30BAHUA XMMHUYECKON MOCYAOH U 1abopaTOpHBIM
o0opynoBaHMEM, a TaKXKe MpaBWiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLHUSAMH I10
BBIITOJTHCHUIO J1a00PaTOPHBIX XUMHUCCKHX OIIBITOB

33

ChopMHpOBaHHOCTh yMEHHMH IUIAHHPOBATh M BBHINONHATH XHUMHYECKUHA SKCHEPHUMEHT (IpeBpaIleHUs
OpraHWYecKUX BELIECTB IPU HAarpeBaHUM, MOJTy4YEHUE STHIIEHA U U3YUYEHHE €ro CBONCTB, KaueCTBEHHbIE
peaKknnuy OpraHNYECKHUX BEUIECTB, ACHATYpaIWs OEJIKOB IPH HArpeBaHHUH, IIBETHHIE PEAKIUH OEIKOB) B
COOTBETCTBUH C IIPaBUIIaMH TEXHUKH OE€30MIAaCHOCTH NPH OOpalICHWHM C BEIIECTBAMH M JaOOPaTOPHBIM
000pyIOBaHNEM; MPEICTABIATE PE3YNbTaThl XUMHYECKOTO SKCHEPHUMEHTa B (OpME 3alHCH ypaBHEHHH
COOTBETCTBYIOIINX PeaknUii ¥ (hOPMYJIHUPOBATEH BEIBOJBI HA OCHOBE STHX PE3YJIbTaTOB

3.4

CchopMHEpPOBaHHOCTE YMEHHH INPOBOJWTH BBHIUYMCICHHS 10 XHMHUYECKUM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA HIIM MPOJIYKTa PEAKIHH MO0 H3BECTHBIM Macce, 00bEMY, KOIHUYECTBY
OJIHOTO W3 UCXO/IHBIX BEIIECTB WU MPOIYKTOB PEAKIIH )

3.5

CdopMHUPOBaHHOCTh YMEHUI KPUTHUECKH aHAJIM3UPOBATh XMMHUYECKYI0O WH(POpPMAIHIO, TOTyYaeMylo M3
pa3HBIX HCTOYHUKOB (CpeACcTBa MaccoBoi HHGOpMaluu, ceTb IHTepHEeT U npyrue)

3.6

CdopMHUpOBaHHOCTh YMEHHUI COOMIOAATH MpaBUiia SKOJIOTMUYECKH LIeTIECO00Pa3HOro MOBEJACHUS B OBITY U
TPYIOBOIl [EATENILHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbs M OKpYXarolled NpUpOAHON cpensbl,
OCO3HaBaTh ONACHOCTb BO3ACUCTBUS Ha JKHUBbIE OPraHU3Mbl ONPEAENEHHBIX OPraHMYECKUX BELIECTB,
nmoHuMast cMeicn mokasatens [IIK (mpenenmpHO MOMyCTHMOW KOHIIGHTpAINM), MOSCHITH Ha TIPHMEpax
crocoObl YMEHBIICHHS U TIPEIOTBPAIICHUS UX BPETHOTO BO3ACHUCTBHUS HA OPraHU3M YeJIOBEeKa

11 KJIACC

Kon npoBepsiemoro IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOi
pe3yiabTaTa NMPOrpaMMbI Cpe/IHero 0o1ero 06pa3oBaHus

1 TeopeTniyeckue OCHOBBI XUMUH

1.1

Bnanenue cucreMolt XUMHUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET: OCHOBOIOJAraroiye MOHATUS
(XuMHYEeCKHI DIIEMEHT, aTOM, DJIEKTPOHHAast 000JI0YKa aToMa, S-, p-, d-dIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPUIIATEILHOCTh, CTEHNEHb OKHUCICHHUA,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00BEM, KpPHUCTAIIMYECKasi peniérka,
TUTBI XUMHYECKUX PEaKIni (OKUCINTEIEHO-BOCCTAHOBUTEIBHEIE, YK30- U DHJOTEPMHUUYECKHE,
pEeaKIMu WOHHOTO OOMEHA), pacTBOp, AJICKTPOJMTBI, HEJICKTPOJUTHI, DIICKTPOIUTHICCKAS
JIUCCOIMAIINSI, OKUCIINUTENb, BOCCTAHOBHUTEJb, CKOPOCTh XMMHUYECKOW PEaKIMH, XUMHUYECKOE
pPAaBHOBECHE); TEOPHH M 3aKOHBI (TEOPHSI DIEKTPOIUTHUYECKON auccormanyu, [leproanueckuii




Kon nposepsiemoro
pe3yabTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbI Cpe/IHero 0611ero 06pa3oBaHus

3aKOH I[I/I MeH;[eﬂeeBa, 3aKOH COXpaHCHUA MaCCBI), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI1 SI3BIK
XHUMUH, (I)aKTOJ'IOFI/I‘IeCKI/Ie CBCIACHHUA O CBOfICTBaX, COCTAaBC, IOJIYYCHHU U 0e30ImacHOM
KUCIOIb30BaHUH BaXKHEHIIINX HECOPraHn4€CKUX BEIICCTB B 6I>ITy n HpaKTH‘-IeCKOfI JCATCIIBHOCTH
YCJIOBCKa

1.2

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATH XaPAKTCPHBIC MPU3HAKW U B3aUMOCBA3b U3YUYCHHBIX
HOHﬂTHﬁ, NPUMEHATb COOTBETCTBYIOIIHUEC IIOHATHUA IIPHU ONHCAaHHWU CTPOCHHUA U CBOICTB
HCOPTaHNYCCKUX BEHICCTB U UX HpeBpaH.[CHPIfI; BBISBJISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUI
C HOHATHUAMU U ITPCACTABIICHUAMN JPYIUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

Brnamenne OCHOBHBIMH METOJAMHM HAYYHOTO TO3HAHUS BEIIECTB M XUMHYCCKUX SIBICHUMN
(HabiroaeHne, H3MEPEHNE, DKCIIEPUMEHT, MOIEITHPOBAHNE)

1.4

CdopMHUPOBaHHOCTh YMEHUH OINPEIENIATh BAJICHTHOCTh U CTEIIEHh OKHCIICHHUS XUMHUYECKUX
9JIEMEHTOB B COCIMHEHHSX Pa3IMYHOI'O COCTaBa, BUJ XMMHUYECKOH CBS3M (KOBaJICHTHAS,
WOHHAs, MeTaJlIn4ecKas, BOJIOPOJHAs) B COCNWHEHMAX, THUIl KPUCTAUTUYECKOH peméTku
KOHKDETHOTO BEINIeCTBA (aTOMHAsl, MOJICKYJISIpHASI, MOHHASI, METAJUTMUECKast)

1.5

CdopMHUpPOBaHHOCT, YMEHHUH ONpeAensiTh XapaKTep cpelbl B BOAHBIX pPacTBOpax
HEOPTaHUYECKUX COeIMHEHHM

1.6

ChopMHUPOBaHHOCTh YMEHHUS KIacCH(MHUIIMPOBATh XHUMHYCCKHE PEAKIHM IO Pa3IHYHBIM
npusHakaMm (4HCAY M COCTaBy pPearupyrolluXx BeEIIeCTB, TEIIOBOMY 3(dekTy peaxiuu,
W3MCHEHHIO CTENEHEH OKWCJIEHHS OIEMEHTOB, OOpAaTHMMOCTH pEakIHMH, Yy4YacTHIO
KaTaJIM3aTropa)

1.7

ChopMHIPOBaHHOCTH YMEHHUH COCTABIITh YPABHEHHS PEAKINI Pa3IHMYHBIX THIIOB, TIOJHBIC U
COKpam¢HHBIC YPAaBHEHUSI PEaKUii HOHHOTO 0OMEHa, YUNUTHIBAs YCIOBHSA, TP KOTOPHIX 3TH
PEaKIMK WAYT JIO KOHIA

1.8

CdopMHUpPOBaHHOCTH YMEHH MMPOBOUTH PEAKIINH, MTOITBEPIKIAIONINE KAUECTBCHHBIH COCTAB
pa3IMUHBIX ~ HEOPraHUYECKHUX  BEUIECTB, pACIO3HABAaTh  ONBITHBIM IIYTEM  HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB

1.9

CdopMHUPOBaHHOCT, YMEHHH PACKpPHIBATH CYHIIHOCTh OKHCIHUTEIbHO-BOCCTaHOBHUTEIHHBIX
PEaKIMii MOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OajJaHca ITUX PEaKIHii

1.10

CdopMHUPOBaHHOCTh YMEHHI OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakiuu OT
pa3IMYHBIX (haKTOPOB

CdopMHUPOBaHHOCT YMEHUH OOBACHATH XapaKTep CMEUICHHUS XUMHYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHeIIHero Bo3aercTBys (mpuHmyn Jle IllaTenne)

OO0111ast ¥ HEeOpraHMUYeCcKasi XUMUs

2.1

CdopmupoBaHHOCTH YMEHHH pacKpbIBaTh cMbICI [leproamueckoro 3akona J[.1. Menneneera
U JIEMOHCTPHUPOBATh €r0 CHCTEMATH3HPYIOUIYI0, OOBSICHUTEIBHYIO U IIPOTHOCTHUYECKYIO
(bYHKIMH

2.2

CdopMHUPOBaHHOCTH YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
aneMeHToB 14 mepuogoB  Ilepumoguueckoil  CUCTEMBI  XMMHUYECKHX  DJIEMEHTOB
.. Menneneesa, HCIIOJIB3YS TIOHATHUSA «S-, p-, d-2NEKTPOHHBIE opOuTamm,
«IHEPTreTHYECKHE YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB XUMHUYECKHX
3JEMEHTOB W HWX COEIMHEHWI No mepuoigaM u rpynnaM Ilepuoandeckoll CUCTEMBI
xuMudeckux 3yeMmenToB JI.M. Menaeneera

23

ChopMHpPOBaHHOCTh YMEHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA
HEOPraHWYECKHX  BEIIECTB  Pa3MYHbIX  KJIaCCOB, MOATBEPXKAaTh  CYIIECTBOBaHHE
TEHETHYECKON CBSI3HU MEXKAY HECOPTraHWYCCKHMMH BCEIICCTBAMH C ITOMOIIIBIO ypaBHeHI/Iﬁ




Kon nposepsiemoro
pe3yabTara

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbI Cpe/IHero 0611ero 06pa3oBaHus

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKLII/Iﬁ

2.4

CdopMHUpPOBaHHOCTh YMEHHI yCTaHABINBAThH MPHUHAUICKHOCTH HEOPTaHUUECKHUX BELIECTB 10
UX COCTaBY K ONpeAeTEHHOMY Kiaccy (TpyIIe) COeqMHEeHUH (IPOCThIe BELIECTBAa — METAIIbI
Y HEMETAJUIBI, OKCHJIBI, OCHOBAHUSI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIIBI, COIIH)

2.5

CchopMHEpPOBaHHOCTE YMEHHH HCIIONB30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTAaBIICHHUS
(opMyI BEIIECTB W ypaBHEHHH XMMHUYECKUX PEAKIMi, CHCTEMAaTHUECKYI0 HOMEHKIIATYPYy
(IUPAC) u TpuBHaNbHBIC Ha3BaHHS OTACIHHBIX HEOPTaHMYECKHX BEUIECTB (yTrapHBIA Tas,
YITIEKUCIBIN ra3, aMMHaK, raméHas U3BeCTh, HeraméHasi U3BeCThb, MUThEBasl COMA, MUPUT U

Apyrue)

2.6

CdopMHUPOBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOICTBA
HEOPTaHWYECKUX  BEIIECTB  Pa3iMYHBIX  KIACCOB, TMOATBEPXKIAaTh  CYIIECTBOBaHHE
T€HETUYECKON CBSI3M MEXKAY HEOPraHMYECKUMH BELIECTBAMU C IIOMOIIBIO ypaBHEHHA
COOTBETCTBYIOIINX XUMHICCKUX PEAKITHIA

2.7

CdopMHUPOBaHHOCT, YMEHHUH IUIAHUPOBATh W BBHINOJHATH XUMHYECKUH IKCIEPUMEHT
(paznoxkeHue NepoKcHIa BOAOPOAA B MPHUCYTCTBHM KaTajlu3aTopa, OIpPENeIEHHUE Cpelbl
pacTBOpPOB BEIIECTB C IIOMOIIbI0 YHUBEPCAJIbHOIO HMHIMKATOpa, BIUSHHUE pPa3IMYHBIX
(haKTOpOB Ha CKOPOCTb XMMHUYECKON pEakIW{, PEakIWyd HOHHOTO OOMCHA, KaueCTBECHHEIC
peaknuu Ha cynbhar-, KapOoHAT- U XJIOPHJ-aHHOHBI, Ha KATHOH aMMOHWHs, pEIICHHUE
SKCIIEPUMEHTATIBHBIX 3aJlau Mo TeMaMm «Mertamibly U «Hemeramib») B COOTBETCTBHH C
MpaBUJIaMH TEXHUKH OE€30MacHOCTH MpH OOpalleHHH C BeUleCTBaMU M J1IaOOPaTOPHBIM
00opynoBaHHEM; MPEJCTABIATh PE3YIbTATHl XUMHUUECKOTO IKCIIEPUMEHTa B (pOpME 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX peakiuii ¥ (OopMyJIMpoBaTh BBIBOJBI HAa OCHOBE 3THX
pE3YIBTaTOB

2.8

ChopMHpPOBaHHOCTE YMEHUI COOJIONATH NpaBHiIa ITOJNB30BAHUS XUMHUYECKOH HOCYHOH U
nabopaTopHBIM 00OpYIOBaHHMEM, a TakXKe IMpaBWiIa OOpalleHHs C BEUNIECTBAMU B
COOTBETCTBUH C MHCTPYKIMSMH IO BHITOTHEHHIO Ja00PAaTOPHBIX XUMHUIECKHX OITBITOB

29

CchopMHEpPOBaHHOCTH YMEHHH XapaKTePH30BaTh XUMHUECKHE IIPOIECCH, JISKAIINE B OCHOBE
MPOMBIIUICHHOTO TONYyYeHHUsS CEPHOW KHCIOTHl, aMMHaka, a Takke C(HOPMHPOBAHHOCTH
MpeCTaBIeHMH 00 OOIIMX HAYYHBIX MPUHIIMIIAX U SKOJIOTUICCKUAX MPOOIeMaX XHMHIECKOTO
MIPOU3BOJICTBA

XuMUS U )KU3Hb. PacuéThl

3.1

CdopMHUpPOBaHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTABISIONIEH €CTeCTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIY XUMHUH B TIO3HAHWUU SIBICHUN IPUPOBI, B (POPMUPOBAHUN MBIIUICHHS U
KyJIBTYpbl JUYHOCTH, €€ (YHKIIMOHAJIHHOH TPAMOTHOCTH, HEOOXOIMMOHN I peUIcCHHS
MPAKTHYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJIHOU cpejie

3.2

ChopMHUPOBaHHOCT, YMEHUH KPHUTHYECKH aHAIM3UPOBATh XUMHUYECKYI HWH(POPMAIIHIO,
nonyqaeMy}o N3 pa3HbIX UCTOYHHUKOB (CpeHCTBa MaccOBOU KOMMYHHKAIINH, CETh I/IHTepHCT
U JIDYTHUE)

3.3

CdopMHUpPOBaHHOCT, yMEHWH COONMOJATh TMpaBHJa JKOJOTHYECKH IIeNIeco00pa3HOro
MOBENICHHUSI B OBITY M TPYJOBOH JEATEIBHOCTH B IEISIX COXPAHCHHS CBOETO 3JI0POBBS H
OKPY>KaroIIeH MPUPOTHON CPEIbl

3.4

Oco3HaBaTh OMACHOCTh BO3JCUCTBHSI HA JKMBBIC OPraHW3MbI ONPEEIEHHBIX BEIIECTB,
nmoHuMas cmbicn mokasatens I1JIK, moscHSITh Ha mpHMepax CHocoObl YMEHBIICHHS H
MpeIOTBPAlICHHS X BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YeJIOBeKa




Kon npoBepsiemoro IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/IbHOI
pe3yiabTaTa NMPOrpaMMbI Cpe/IHero 0611ero 06pa3oBaHus

CdopMUPOBaHHOCT, YMEHUH MPOBOJUTH BBIYHCICHUS C WCIOIH30BAHUEM TIOHSTHUS
«MaccoBasl JIOJIA BEHIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYCCKUX

3.5 PEaKIusIX, MacChl BENIECTBA MM 00bEMa Ta30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCEe
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO dPeKTa peaKuy Ha
OCHOBE 3aKOHOB COXPaHEHMS MACChI BEIICCTB, IPEBPAICHUS K COXPAHEHHS DHEPIUU

Kog

MMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUS

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUHU

1.1

[Ipeamer opranmveckoil XUMHH: €€ BOZHMKHOBEHHE, Pa3BUTHE W 3HAYEHHE B IMOJTYYEHHH HOBBIX BEIIECTB U
maTepuanoB. Teopust CTpoeHUs opraHndeckux coeguHeHnit A.M. byTiaepoBa, €€ OCHOBHBIE ITOJIOKEHHS

1.2

CTp}IKTypHBIe (bOpMy'JIBI OpraHN4Y€CKHUX BCHICCTB. FOMOHOI‘I/ISI, n30MEpus. XuMudeckas CBs3b B OpraHN4Y€CKUX
COCAMHCHHUAX — OAUHAPHBIC 1 KPATHBIC CBA3H. HpeZ[CTaBHeHI/Ie (6] Kﬂaccmbm(aunn OpPTraHNY€CKHUX BCUICCTB

1.3

HomeHknaTypa OpraHM4eckMX COEIMHEHMH (cHcTeMaThdeckas) M TpUBHUAIbHbIE HA3BaHUS Ba)KHEHIIUX
IIPEJCTABUTENIEH KJIACCOB OPraHMUECKUX BELIECTB

YrieBogopo bl

2.1

AJIKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKUI pAana. MeTtaH U 3TaH — HpOCTCﬁHIPIe OpEaACTAaBUTECIN aJIKAHOB!:
(1)I/I3I/ILICCKI/I€ 1 XMMHUYECKHUE CBOMCTBA (peaKHI/II/I 3aMCIICHUA 1 I‘OpeHHfI), HaXO0XXACHUE B IIPUPOAC, MTOJTYUCHHUE U
IIPUMCHCHHC

22

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKMI psAA. OTWIEH M NPONWIEH — IMPOCTeHIINe MpelCTaBUTENH
QIIKEHOB: (DM3MYECKUE W XMMHYECKHE CBOMCTBA (PEaKUWHM THUAPHPOBAHMS, TaJIOTCHUPOBAHHS, THIApATAINH,
OKHCJICHUS M TIONIMMEPH3AIINH ), TIOTYUCHHE H IPUMCHEHHE

23

AJkanueHsl: OyTtamueH-1,3 u MeTwnOyTamueH-1,3: cTpoeHue, BaKHEWIIME XHMMHUYECKHE CBOWCTBA (peaKIlus
noauMepusayn). [lodydeHre CHHTETHYEeCKOr0 KayayKa M Pe3UHBI

24

AJIKUHBI: COCTaB B OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKUH Psill. AUCTHIICH — MPOCTEHINEI MPeICTaBUTENb
QJIIKWHOB: COCTaB, CTPOCHHE, (PM3HMUECKHE U XUMHUYECKIE CBOMCTBA (PEaKIny THAPHPOBAHNS, TaTOTHUPOBAHMS,
THJIpaTalliy, TOPEHHUs), TOJTyUYSHHE U IPUMEHEHUE

2.5

Apenbl. beH3on: cocta, cTpoeHue, (PHU3MUECKHE W XMUMHYECKHE CBOWCTBA (pEaklMW TaJIOTCHUPOBAHUSA H
HUTPOBAHMA), MOTy4YEeHHE U NMpUMEHeHHe. Toiyos: cocTaB, CTpOCHHUE, (U3MUECKHE M XMMHYECKHE CBONCTBA
(peakuuy rajioreHupoBaHMsS U HUTPOBAHMA), OIYYCHHUE M MPUMEHEeHUe. TOKCHYHOCTh apeHoB. | eHeTnueckas
CBSA3b MEXKJIY YIJIEBOJOPOJAMH, NPUHAIISKAIIMMU K Pa3JIMYHBIM KJIacCaM

2.6

[IpupoaHble MCTOYHUKH YIIIEBOAOPOAOB. IIpupoaHbii ra3 u momyTHbie He(dTsAHble ra3bl. HehTs u e
npoucxoxacHue. CrocoObl mepepaboTKH He(TH: MEPEroHKa, KPEKHHT (TEPMHUCCKUH, KaTaIUTHYCCKUK),
nuposu3. [IpoaykTsl epepaboTkn HeTH, HX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yromnb u
MIPOAYKTHI €0 IEPEPAOOTKH

Kucnopoacoaepskaniyie OpraHi4ecKie COSTMHESHUS




Kog

3.1

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUN

IIpenenbHBIE OAHOATOMHBIE CHUPTHL. METAHON M 3TaHON: CTPOCHHE, (PU3NYECKHE U XHMMHUYECKHE CBOMHCTBA
(peakunu ¢ akTUBHBIMH METalJIaMH, TaJIOTeHOBOAOPOIaMHU, TOPEHNE), IPUMEHEHNHE. BogopotHbie cBI3H MEXIY
MoOJIeKyJlaMy cnupToB. JlelicTBUe MeTaHOJIIa M JTaHOJA HAa OPraHU3M 4ejaoBeka. MHOrOaTOMHBIE CIUPTHI.
OTWICHIJINKOIIb U INIUIEPHUH: CTPOCHUE, (PU3UIECKUE U XMMUYECKUE CBOICTBA (B3aUMOACHCTBUE CO ETOYHBIMU
MeTaJJIaMU, KaUeCTBEHHasl pEaKLUsl HAa MHOTOaTOMHBIE CIUPTHI). JlelicTBIE Ha opraHu3M uenoseka. [Ipumenenue
DIMLEPUHA U DTHICHIIMKOJISL

3.2

deHout: cTpoeHHE MOJIEKYJIbI, (PU3HUecKue 1 XuMUIeckue cBoiicTBa. TokcnuHocTh penona. [Ipumenenue deHona

3.3

AJ'ILZ[CFI/IZ[BI U KCTOHEI. q)OpMaJ'IBZ[eFI/IZl, aneTaabacrua: CTpOCHHUC, (1)H3H‘{CCKI/IC U XUMHUYECKHE CBOMCTBa
(‘peaKHHI/I OKHCJICHHA M BOCCTAHOBJICHHA, KAUCCTBCHHBIC ‘peaKL[I/II/I), IOJIYYCHHUEC U IPUMCHCHUC

3.4

OIHOOCHOBHBIE TIPe/IeTIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbuHAs M YKCYCHAs! KUCIIOTHI: CTpOEHHE, (hU3NYEeCKHe
U XUMHYECKHe CBOWCTBa (CBOMCTBa, OoOIIMe Al Kiacca KHCIOT, peakuus STepuuKaluu), MOTyuyeHHE H
npuMeHeHre. CTeapuHOBas U 0JIEMHOBAsI KUCIIOTHI KaK MPEICTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, HX MOIOILIEE ICHCTBHE

3.5

CrnoxxHble 3(QUpH Kak NMPOU3BOAHBIC KapOOHOBBIX KHUCIOT. I'maponn3 cioxubelx 3¢upoB. JKupbl. ['mapomus
KupoB. IIpumeHeHue xxupoB. bruogoruyeckast poJib KUPOB

3.6

VYTIeBoabl: COCTaB, KJIACCU(HUKAIMS YIIIEBOJOB (MOHO-, MH- W TONHcaxapuabl). [JI0Ko3a — MPOCTEHIITHIA
MOHOCAXapuI: OCOOCHHOCTH CTPOSHHS MOJICKYJBI, (PM3MUCCKHE W XUMHYIECKHE CBOWCTBA (B3aMMOIEHCTBHE C
runpokcugoM menu(ll), okucnenne amMmmuadyHbBIM pacTBOpoM okcuzaa cepedpa(l), BoccraHoBiieHHE, OpOKEHHE
TJIIOKO3BI), HaX0XKJIEHUE B MPUPOJIEe, MPUMEHEHUE, Ononorudeckas poib. Dotocunres. Opykro3a Kak H30Mep
III0K03BI. Kpaxman u nenironosa kak mpupoaHsle moumuMepsl. CTpoeHHe KpaxMana U HeJuToo3sl. Gusnueckue
1 XUMHUYECKHE CBOMCTBA KpaxMaja (THIPOJIK3, KadeCTBEHHAs peaKiysi ¢ HOJ0M)

A30TCOepIKAIINE OPTAHUYECKHE COSTNHEHNUS

4.1

AMUHOKHUCIIOTBl Kak aM(OTepHbIe OpraHudeckue coefuHeHus. Du3MuecKHe U XUMUYECKHUE CBOWCTBA
aMMHOKHCIIOT (Ha IpUMepe TauiuHa). buogorndeckoe 3HaueHHe aMUHOKUCIOT. TlenTupb!

4.2

Benku kak mpupoHBIE BHICOKOMOJEKYISIPHBIC coeArHeHus. [IlepBuyHas, BTOpHYHAs U TPETUYHAS CTPYKTypa
0CJIKOB. XMMHUYCCKUE CBOMCTBA OCIKOB: THPOJIN3, JICHATYPALKs, KAYSCTBEHHBIC PEaKIIMU Ha OCIKH

BBICOKOMOJIEKYISIPHBIE COSANHEHUS

5.1

OCHOBHBIEC TIOHSITUSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHWH: MOHOMEp, IOJMMEp, CTPYKTYpPHOE 3BEHO,
CTereHb MOJIMMEPHU3allii, CPEIHST MOJICKYysipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BHICOKOMOJIEKYJIISIPHBIX
COCIMHEHHUH — MOJIMMEPHU3AITHSI M TOJTHKOH ICHCAITHS

5.2

SKCHepI/IMeHTaHBHBIC MCTOJbI U3YUCHU BEIIECTB U UX HpeBpaHIeHHﬁ: O3HAaKOMJICHUEC C 06pa3uaMH MIPpUPOAHBIX
1 NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB. HOJ'Iy‘-IEHI/Ie CHUHTCTHYCCKOT'O KaydyKa U PC3UHbI

Kon

11 KJIACC

IIpoBepsieMblii 3jIeMEHT COAeP/KAHUS

TCOpCTI/ILICCKI/IC OCHOBBI XUMHUU

1.1

Xumudeckuil 31eMeHT. AToM. Sapo aroma, HM30TOIBI. OJEKTPOHHAs O000JO0YKA. DHEPreTHYEeCKUE YpPOBHU,
MOJypOBHU. ATOMHBIE OpOUTAINH, S-, p-, d-dNIeMeHThl. OCOOEHHOCTH pacIpeleNieHus IEKTPOHOB MO0 OPOUTAIISIM B
aToMax 3JIEMEHTOB IEPBBIX YETBIPEX NEPHUOI0B. DIEKTPOHHAS KOH(DUTYpALUs AaTOMOB




Konx

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUN

[Mepnonnueckuit 3akoH u Ilepuoamueckass cuctema xumuueckux osnemeHToB J[.U. MenneneeBa. CBs3b
nepuoandeckoro 3akoHa u Ilepuoauueckoil cuctemMsl xuMmudeckux aiemeHToB JI.M1. MenneneeBa ¢ coBpeMEHHOMN
TEOpHUEH CTPOEHUs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MU
MPOCTHIX U CIOXKHBIX BEIICCTB 10 I'PYIIaM U IepruofaM. 3HaUCHHE MEPHOIUICCKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3

CrpoeHne BemecTBa. XHMHUYECKask CBsI3b. BHIBI XMMHUYECKOW CBsA3W (KOBAJEHTHAs HEMOJSIPHAS M IOJISIpHAas,
WOHHast, MeTa/uTnuecKast). IOHBI: KATHOHBI M aHHOHBI. MeXaHn3MbI 00pa30BaHMs KOBAJIEHTHOM XUMHYIECKOM CBSI3H
(0OMEHHBII 1 JOHOPHO-AKIENTOPHEIN). BomopoaHast cBI3b

1.4

BanieHTHOCTb. 3J'ICKTpOOTpI/I]_IaTeHLHOCTB. CTeneHb OKHCIICHHS

1.5

BemlecTBa MOJEKYJISIPHOTO M HEMOJIEKYISIDHOTO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. THIIBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KpUcTajuueckoil pemérku. Ilonsarue o
JUCIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPBL. MaccoBasl 1ol BELECTBA B PACTBOPE

1.6

Krnaccudukaryst Heopraundeckux coeinHeHnil. HoMeHkaTypa HeopraHmIeckrux BEIIECTB

1.7

Xumuaeckas peaknus. Knaccmbnxaum{ XUMHYCCKHUX peaKHI/Iﬁ B HCOpFaHH‘{eCKOI}‘I n OpFaHquCKOﬁ XUMHUH. 3aKOH
COXpaHCHMA MaCChbl BCIICCTB, 3aKOH COXPAHCHUS U IIPCBPAILICHUA DSQHEPTIUHU IIPU XUMHUYCCKUX PCAKIIUAX

1.8

CKOpOCTh peaKnuny, e€ 3aBUCHMOCTh OT Pa3JIMIHBIX (DaKTOPOB

1.9

OOpatumMeble peakiuu. XuMU4eckoe paBHOBecue. DaKTOphI, BIUSIONINE HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHS.
Ipunanun Jle laTense

1.10

SHCKTPOHI/ITI/I‘ICCKaﬂ Jucconuranuys. CUWIBHBIC U ClTa0ble OJICKTPOJIUTEI. Cpeﬂa BOJHBIX paCTBOPOB BEUICCTB: KUCJIA4,
HeﬁTpaJ'[LHafI, meao4Hast. Peakiyy HOHHOTO oOMeHa

1.11

OKHCIIUTEILHO-BOCCTAHOBUTEILHBIC pCaKknun

Heopranuueckas xumust

2.1

Hewmeramnel. Ilonoxenune HeMeramnoB B Ilepuoandeckoil cucteMe xuMudeckux sneMeHToB [[.M. Menneneesa u
OCOOCHHOCTH CTPOCHHS aToMOB. DU3MYECKHE CBOMCTBa HEMETAIUIOB. AJLIOTPOIUS HEMETauIoB (Ha MpUMepe
KUCIIOPoaa, cepsl, pocdopa u yriaepoaa)
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XUMUYeCKHe CBOMCTBA BAXKHEHIINX HEMETAIIOB (TaJIOTEHOB, CEphl, a30Ta, Gocdopa, yriaepona U KpeMHHS) B HX
CcOoeMHECHUH (OKCHJIOB, KHCIOPOACOAEPKAIIMX KUCIOT, BOJAOPOJHBIX coeluHEeHHi). [I[puMeHeHne BaKHEHIINX
HEMETAJIJIOB M UX COCAMHCHUI
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Meramnbl. Tlonoxenue metamoB B llepuoaunueckoit cucteme xumudeckux siemeHToB J[.M. Menneneesa.
OCOOEHHOCTH CTPOCHHUS IIEKTPOHHBIX 000JI0UeK aToMOB MeTayuioB. OOmue ¢Gu3nueckue CBOHCTBA METALIOB.
CIutaBbl METIOB. DICKTPOXUMUYECKUHA PSIT HAIPSHKCHUIH METAIIIOB

2.4

XuMHUECKHE CBOWCTBA BAXKHEWUIIUX META/UIOB (HATPUH, KaJlWi, KanbIWi, MarHwii, allOMUHUH, [UHK, XpOM,
JKelle30, Melb) U UX coeAuHeHui. OO0Iue crmocoObl MOAyYeHHs METauioB. [IppuMeHeHHe MeTalioB B OBITY U
TEXHHKE

2.5

I'eneTndeckas cBsI3b HEOPraHNYCCKUX BECIICCTB, NPUHALJIC)KAIINX K pa3JIMYHbIM KjlacCaM

XHUMHA U )KU3HDb

3.1

Poistb xumMun B 00ecTieYeHUN SKOIOTHYECKON, SHEPTeTUICCKON U THINEBONW 0€30IacHOCTH, PA3BUTHH MEIUIIMHBIL.
IloHsTHE 0 HAYYHBIX METOAX MTO3HAHUS BEIISCTB M XMMUUYECKHUX PEaKIHi

3.2

[MpencraBnenns 00 OOMMX HAYYHBIX MPUHIAIAX IPOMBIIIIEHHOTO MOXYYCHHS BaKHEHIINX BemIecTB. YeIoBek B
MHUpE BEIIECTB U MaTepUaJIOB: BayKHEMIINE CTPOUTENbHBIE MaTepHalibl, KOHCTPYKLIMOHHbBIE MaTepUallbl, KPAacKH,
CTEKIIO, KepamuKa, MaTepuabl JUIsL JJIEKTPOHUKU, HaHOMAaTepHUabl, OpraHuYecKHe
1 MUHEpaIIbHBIE YJI00peHUs
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Xumusg u 3O0POBBE UYCJIOBCKA: IIpaBHJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX NPCHIapaToB, IpaBUJIa 0€e30I1aCHOI0
HCIIOJIb30BaHUs ITPEIIapaToB OBLITOBOM XHMHH B IMOBCEAHEBHOM KU3HU




