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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpOBHE CpelHEro oobmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, Tpe0OBaHUA K pe3yinbTaTaM OCBOGHHsA  (elepanbHOil  00pa3oBaTesbHON
nporpamMmMbl cpeanero obmero obpazosanust (OOIT COO), mpencrasneHusix B degepaibHoM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHS» B 00pa3oBareNbHbIX opranusaunusx Poccuiickoit ®enepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanun Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXOJOB K pa3pabOTKe HporpaMMbl [0 XUMHH, K OIpEAETICHUI0 oOuIen
CTpaTeruy oOydeHUs, BOCIIMTAHUS U PAa3BUTUS O0YyJalOIUXCs CPEACTBaMHU Y4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHIIENTYaJIbHBIEC ITOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COAEp)KaHMs, pPe3ylbTaToB OOydeHHs H
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

XuMudeckoe  o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMU  00IIeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpIIAIOIIMM JTAllOM pPeaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pa3oBaHUsA. IJTH IIEHHOCTH
KacaroTCsl MO3HAHUsSI 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpPbI
YeNoBeKa, a TakKe DSKOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
pUPOIHON cpene. Peann3yercst xumudeckoe 00pa3oBaHue OOyUYarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBAMH y4eOHOro mpeaMera «XUMHs», COJAepKaHuEe U MOCTPOCHHUE
KOTOPOTO OINpEAEEHbl B TPOrpaMMe MO XHMHU C y4€ToM crhenuukd HaykKu XUMHUH, €€
3HAUEHUs B TIO3HAHUU MPUPOIBI U B MaTepUaTbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX
1eseil ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0COOYI0 pOJIb B COBPEMEHHOU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIICHUSI, B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIleM MHUpPe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOPoe (HOPMUPYETCS B XUMUHU
Ha OCHOBE TMOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOJEHCTBYS € JPYIMMU €CTECTBEHHBIMM HAayKaMM, XHMHsS CTala
HEOTHEMJIEMON YacThbI0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM, SKOJIOIMYecKOM O€30MacHOCTH U
OXpaHBbI 3J0POBBSI.

B coorBeTcTBUMM C OOmMMMH LETSIMH W TMPUHIUIIAMH CPEIHETO OO0IIero o0pa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO IMOJATOTOBKY OOYYarOIIMXCs, HEOOXOIAUMYI0O UM JIJIs



BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICHIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJKEHUs 00pa30BaHUs B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMUEH.

CocrapnstomuMu  npeamera «XUMHsS» SBISIIOTCSL 0a30Bble Kypebl — «OpraHudeckast
xuMus» 1 «O01as 1 HeopraHuYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHN U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHUCTEMBbI 3HAHHUHA
OpU M3Y4YEHUHU IpeaMeTa o0ecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS] BCEro MHOroooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranndeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpOBaHA B MPOTrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOIXO0Ja K H3y4EHUIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECCKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHUSI OPraHWYECKUX COCAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydyaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB JI0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMU. B Kypce opraHuyeckoil XUMHUU MOTy4aroT
pazBuTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Tox HOBBIM YIJIOM 3pEHHSI B TIpeaAMeTe «XUMUs» 0a30BOTO YPOBHS PacCMaTpPHBACTCS
W3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX U XMMHUYECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEeOpraHWYECKass XUMUs» O0YUYaIOIIUMCS MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3HIIHIA,
rIy0)Ke IMOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHSIONIEH U TPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U
MPUMCHCHHUH, a TAKKC 0 XUMHUUCCKUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMCPHOCTIX IMPOTCKAHUA
noronHsercs B Kypcax 10 m 11 KkjaccoB »leMEHTaMH  COJEpXKaHMs, HMEIOIIMMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ poib B I103HABAaTEJIbHOU U
MPAaKTUYECKON JICATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBKEHHS K ITPOIIECCY
TBOPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCA B O6HI€CTB€HHO 1 JIMYHOCTHO 3HAYUMBIX np06neMax, CBA3aHHBIX C XHMHeﬁ,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom conepkaHue
yueOHOoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUS (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIL[ECTB UX COCTAaBOM M CTPOCHHMEM, IO3HABAEMOCTb IPUPOIHBIX SIBJICHUM MyTEM SKCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHHs
HHEPTeTUYECKUX PECYPCOB, CHIPhs, CO3/1aHUS HOBBIX TEXHOJIOTHIA U MaTEpUAIOB.

B 1uane pemeHus 3agay BOCHMTAHUS, pPAa3BUTHUS M COLHAIM3ALMHM  O0y4aroImuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAHUS M IMOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHHE YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUM, MMEIOIINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTHU: PEIICHUs MPoOeM, OUCKa, aHa3a U



0o0paboTku uH(pOpPMAIUK, HEOOXOIUMBIX JJISi MPHOOPETEHUs ONbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B TO3HAHUH XHMUH.

B mpakTuke npenogaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOT'O 00ILero o0Opa3oBaHus, Tak U
Ha YpOBHE cpeiHero o0mero o0pa3oBaHMs, IIpU  ONPEICICHUU  COJEPIKATEeIbHOM
XapaKTEpUCTUKU LeJIed M3y4eHHUs IpeAMeTa HalpaBlICHUEM IE€PBOCTEIEHHOM 3HAYUMOCTU
TPaOUIIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHUMHUYECKOM HAyKH Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INPAKTUYECKOW JEATECIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW MOAXOA K
OIIPECIICHUIO LIEIeH N3YUYECHHUs [TPEIMETA SBJISICTCS BIIOJIHE OIIPABJIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IEIISIMU M3YYeHUs Tpeamera «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBIISAIOTCS:

(GhOpMHUpPOBaHKHE CHCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIEH COCTABIISAIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOHl JeKaT KIIOYEBHIC MOHATHS, (yHIaMEHTaIbHbIE
3aKOHBI M TEOPHUH XUMHUHU, OCBOCHHE S3bIKa HAYKH, yCBOCHHE W TIOHMMAaHHE CYITHOCTH
JOCTYMHBIX O0O0OOIIeHUI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpHEH HX
Pa3BHUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJICTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIUid, HEOOXOJAUMBIX I MPUOOPETCHHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BCIIECTB M XHWMHYECKHX SBIICHUM, HMMEIONIMX MECTO B MPUPOJE, B MPAKTHYCCKOH U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OObSICHEHHUEM
XUMHUYECKOT0 IKCTIEPUMEHTA, COOTIOCHUEM TTPaBUII 0€30MMaCHOT0 OOPAIIEHUsI C BEIIECTBAMH.

Hapsiny ¢ atum, copepxatenbHas XapaKTepUCTHKA LEled U 3a7ad W3y4eHUs MpeaMeTa B
porpaMMe 1o XMMUHU YyTOUYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpeaHero obmiero obOpaszoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS NpPEeANOoYTeHHEe MPAKTUYECKOM KOMIIOHEHTE COJepKaHus OO0ydeHus,
OpUEHTHUPOBAHHOM Ha TOJTrOTOBKY BBIIYCKHHMKAa OOIIe00pa3oBaTelbHOW  OpraHu3alu,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMH, a (YHKIHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTHBHOTO TIOJYYEHUS 3HAHWHA W MPUMEHEHUS WX B PEAbHOW YKM3HM JUIS PEUICHHUS
NPaKTUYECKHX 3a/1a4.

B cBa3u ¢ STUM npu M3ydeHUM MNpeaMera «XUMHUs) JIOMUHUPYIOIIEe 3HaueHue
MpruoOpETAIOT TaKKE MENIN 1 3a/1auH, KaK:

ajganTanus  OOydYalIMXCs K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOIICTOCS  MHDA,
GbopMHpPOBaHWE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHue y OOY4YaIOIIMXCS KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3IMYHBIX BHIOB JESITEIBLHOCTH: PELICHUs MpoOIieM,
MOWCKA, aHanmu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi TPUOOpPETEHHUs OIbITa
JEATEIIBHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B IO3HAHWU XMMUH, a TAKXKeE I OLIEHKH C
HO3ULUN YKOJOTMUECKON 0€30IMacCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpPTraHu3M YeJI0OBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XHUMHUU B



COOTBETCTBUHU C )KN3HCHHBIMU HOTpC6HOCT$IMI/I, HCII0JIb30BAaTh COBPCMCHHBIC I/IH(l)OpMaI_[I/IOHHBIC
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COZICPIKAHHS;

(GbopMUPOBaHKE U PA3BUTHE y O0YUYAIONIUXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOyYaromUXcsi YOSKAEHHOCTH B T'yMaHUCTHYECKOW HAINPaBICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEIIeHUH TJ00albHBIX  MpPOOJeM  pallOHaIbHOIO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHUs IPHUPOIHOIO
paBHOBECHSI, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/10pOBbIO, @ TAK)K€ IMPUOOPETEHUS OIbITA MCIIOIb30BAHMSI MMOTYYEHHbBIX 3HAHUM JUISl IPUHATUS
rPAMOTHBIX PELICHUH B CUTYyaIUAX, CBI3AHHBIX C XUMHUYECKUMU SIBIICHUSMH.

B yuebHoMm mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «Xumus» 06a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE IPEAMETHI.

OO1ee 4nciIo yacoB, OTBEIEHHBIX AJIS M3YYEHHUS XMMMHU, Ha 0a30BOM YpOBHE CPEIHErO
obmiero oOpazoBanms, cocTaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opranmdeckodl XuMuUU: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOCHUsI OpraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, €€ ocHOBHbIe MNoJoOXeHUA. CTpyKTypHbIE (OPMYJIBl OPraHUYECKUX BEILECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccu(uKaluy OpraHuuecKux BeiecTs. HoMeHkmaTypa opraHmuecKux
COECIMHEHUN (CUCTEMAaTHyecKas) M TPUBUAIbHBIE HA3BAaHUS BAKHEWIIUX IpeICcTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIepUMEHTAJIbHBIC METOAbLI M3YUCHHUS BEIISCTB M MX NIPEBPAIICHHUI: 03HAKOMJICHHE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUalaMHW Ha MX OCHOBC, MOACIUPOBAHHUC MOJICKYII




OPTaHMYECKUX BEIIECTB, HAONIOJCHHE ¥ ONUCAaHHE JCMOHCTPAIMOHHBIX OMBITOB II0
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKUM psiA. MeTaH W 3TaH — MOpOCTEUIIHe
MPEICTABUTEIM aJKaHOB: (U3MUYECKHE W XHMHUYECKHE CBOWCTBA (peakiuu 3aMeIleHUs U
TOPEHHUsI ), HAXOXKJICHNE B MPUPO/IC, TIOJIYICHHE U IPUMCHCHHE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUI PA. OTHIICH U IMPOIWJICH — HpOCTCfII.HPIC
MNpEaACTAaBUTCIIN AJIKCHOB!: (bPISI/I‘ICCKI/Ie N XUMHYECKHE CBOMCTBaA (peaKLII/II/I ruaApupoBaHusd,
TaJIOrCHUpPOBAaHMs, ruaApaTaliii, OKUCJICHUS U HOHI/IMepI/ISaHI/II/I), MOJIYYCHHEC U ITIPUMCHCHUC.

Ankanuensl: OyraaueH-1,3 m metunOyraaueH-1,3: CTpoeHHE, BaXKHEHIINE XHUMHUYCCKUC
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKMH psn. ALeTWIeH —
NPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTBA
(peakuu ruIpupoOBaHus, ralOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (QuU3MYECKHE M XHMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTh ~ apeHOB.  ['eHeTMyeckas  CBsI3b  MEXKIY  YIJIEBOJOPOJAMH,
MIPUHAJISKAITIMHU K Pa3JIMYHBIM KJIaccaMm.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTkM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMHUUECKHi, KaTaTUTUYeCKuil), nupoau3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrosb ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIIEPUMEHTAIbHbIE METO/bl M3YUYEHHUs BELIECTB U UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YTJIEBOJAOPOJOB U TallOT€HOMPOU3BOAHBIX, IPOBEICHNE IPAKTUYECKONH pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3a1a4uu.

Brunciaenus mno YpaBHCHHIO XUMHYECKOMN pCakuuu (MaCCBI, O6’BéMa, KOJIMYCCTBA
HCXOJHOTO BCHIECTBA MJIM IMPOAYKTAa pPEaKIHWM I10 HM3BCCTHBIM MaCCE, O6T)éMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIK NPOJAYKTOB peaKI_II/II/I).

Kuciiopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHEe WU
XUMHYECKHE CBOWCTBA (pEakUUU C aKTHUBHBIMU METaJlJIaMH, I'aJOT€HOBOJIOPOJAaMH, FOPEHUE),
npuMeHeHre. BogopoHeie cBsi3u Mexay MoJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHEIE CIIUPTHI. OTUIICHIIMKOJIb H TJIMLOCPHUH: CTPOCHHC, (1)I/I3I/I‘-IGCKI/IC u
XUMHYCECKHE CBOMCTBA (BSaHMOHCﬁCTBHe CO ICJIOYHBIMHU METAIJIaMH, KAYECCTBCHHAA PCaKIUA Ha



MHOrOaTOMHbIE cHupThl). JleficTBue Ha opraHusm uenoBeka. [IpumeHeHHe riMIepuHa U
STUJICHIJIMKOJIS.

deHoM: CTPOCHUE MOJIEKYJIbI, (U3MYECKUE W XUMUYECKHE CBOicTBAa. TOKCHYHOCTB
¢denona. [lpumenenue Qenona.

AJIBI[CFI/II[BI " KenioHbl. (DopManbz[em;[, alCTajbACru: CTPOCHHUC, (1)H31/I‘I€CKI/IG u
XUMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHS W BOCCTAHOBJICHUS, Ka4YC€CCTBCHHBIC pCaKHI/II/I),
MOJIY4YCHHEC U IIPUMCHCHUC.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, O0IIME TS Kilacca KUCIIOT, PeaKIus
stepudukanmuu), MoiyueHne u mpuMmeHeHue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
IIPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIee JIEHCTBHE.

Crnoxnble 3GUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIApOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeneHne xxupoB. buosorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs YyriaeBoJ0oB (MOHO-, TU- U moymcaxapusl). [mokosa —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeiictBue ¢ ruzapokcuaom meau(ll), oxucieHne amMMmHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiauMmepsl. CTpoeHue Kpaxmaia U LeJUTFOJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakiusi C HOJA0M).

OKCHepUMEHTAIbHbIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALlEHUH: NpOBEIEHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupTOB (B3auMmojeiicTBue raunepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMHUauHbIM pacTtBopoM okcuga cepebpa(l) u rugpoxcugom wmenu(ll), B3ammonelicTBue
KpaxMajia C MOJOM), HpPOBEJEHUE TMpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérable 3a1a4umn.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, o0OBbEMA, KOJIMYECTBA
MCXOJHOIO BEIIECTBAa MJIM MPOAYKTAa peakluy MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

A30Tcozlep>1<amne OpTaHU4YCCKUC COCIUHCHUS.

AMUHOKHUCIOTH Kak aM(pOTepHbIe OpraHnueckue coequHeHus. Gusndeckne 1 XUMHUECKUE
CBOMCTBa aMHHOKHCIOT (Ha TpHMEpe TJMIHMHA). buonormdeckoe 3HaYE€HHWE aAMUHOKUCIIOT.
IlenTraer.

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHUs. [lepBuuHas, BTOpuUYHas W
TpeTH4YHasi CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OETKOB: TUAPOJH3, ICHATYpALUs,
KayeCTBEHHbIE PEaKINK Ha OENKHU.



OKCHOEePUMEHTAIbHBIC METOJIbl M3YYCHHUS BEIICCTB W WX TMPEBPANICHUN: HAOIIOJCHHE U
OIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalusi OCIKOB MpPH HArpeBaHHH, I[BETHHIC
peakiuu OEIKOoB.

BLICOKOMOJIeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMCpHU3allUuH, CPCIAHASA MOJICKYJIIpHasd Macca. OcCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJImMepus3aluAa U MOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIC METO/bl M3YUYEHHUs BELIECTB U WX MPEBPAILICHUN: O3HAKOMJICHHUE C
o0pa3iamMu IpUPOAHBIX U HICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH NpU M3ydyeHUM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, ABIIIOIIMUXCSA CUCTEMHBIMU JUISI OTJAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHWE, HAYYHBIH (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJW3, CHHTE3, KIACCU(PUKALUS, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3UUECKHE BETUYMHBI U €TUHUIIBI

HUX U3MCPCHUA.

buonorus: kinerka, opraHusM, O6uocdepa, OOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJOTNYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorus: IMMUIICBBIC MTPOAYKTBI, OCHOBBI PAlUOHAJIIBHOI'O IMUTAHUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU



XUMHYECKUH JJIEeMEHT. ATOM. Slapo aroma, H30TOMNBI. DJIEKTPOHHAs 00O0JOYKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacnpeieNieHus AJIEKTPOHOB MO OpOUTANIIM B aTOMaxX 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

[lepuoanueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKUX dieMeHToB [l
N. MenpneneeBa. CBsi3b mnepuoAMYEecKOro 3akoHa W Ilepumonuueckod CHUCTEMbl XUMHUYECKHUX
sneMmeHToB J[. M. MeHneneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB
0 FPpyNIaM U nepuojaM. 3HaueHHe NePUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XUMHUYECKOW CBs3M (KOBaJIGHTHAs
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJinyeckas). MexaHu3Mbl 00Opa3oBaHUs KOBAJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BaeHTHOCTD.
DneKTpooTpUuliaTebHOCTh. CTenenb okuciieHus. IoHbI: KaTHOHBI U AHUOHBI.

BemectBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[ToHsTHE O AUCTIEPCHBIX cUCTeMax. VICTUHHBIC M KOJIOUIHBIE PacTBOPBL. MaccoBas 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukanuss HeopraHmdeckux coeauHeHWil. HoMmeHkmaTtypa  HEOpraHHYECKHX
BEIIECTB. ['eHeTHuyeckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMIECKANIUX K PA3IUYHBIM
KJIACCaM.

Xumunueckas peakuus. Kiaccupukanuss XMMHUYECKUX peakUuil B HEOPraHWYECKOW U
OpraHMYeCcKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (akTopoB. OOpaTHUMbIe pEaKIUu.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PaBHOBECHSI.
ITpunnun Jle [larense.

3J'ICKTp0J'II/ITI/ILIeCKa$I Jucconuranms. CunbHble U cllaOble OJICKTPOJIUTHI. Cpez(a BOJHBIX
pacTBOpPOB BEHICCTB: KHUCJIad, HeﬁTpaHBHafl, aieja0o4Hast.

OKUCINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKkuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUNA: JEMOHCTpALUs
tabmui «llepmomnueckas cuctema xumudeckux snaemeHToB JI. U. MenneneeBa», u3ydeHue
MoJieen KPUCTAJTINYECKUX PELIETOK, Habro1eHue
U OMHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOa B
IPUCYTCTBUM  KaTaJM3aTopa, ONPEACIIEHUE Cpelbl pacTBOPOB BEIIECTB €  IOMOUIBIO
YHHMBEPCAIbHOTO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIeHNE MPAKTHUECKONH padoThI
«BnusHue pa3nnyHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.

PacuérHbie 3a1a4u.

Pacyétel o ypaBHEHHMSIM XUMUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.



Heopranuveckasi xumust

Hewmerannst. [lonoxenue nemeramnos B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. W. MenneneeBa U 0COOCHHOCTH CTpPOCHHsS aToMoB. dDu3nyeckue CBOWCTBA HEMETAJLIOB.
AJTOTpOnUsl HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriepoja ¥ KpeMHHsI) U UX COCTUHEHUH (OKCHIO0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxkenune MetamioB B [leprpoanyeckol cUCTeME XUMUYECKUX 3JeMEHTOB /I,
N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000I0YeK aTOMOB MeTauioB. OOiiue
¢dusznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXUMHYECCKUN Pl HANPSHKEHUN
METaJLIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, KaJlui, KaJdblUid, MarHui,
QTFOMHUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUMN.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKC.

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBpAIICHUN: HU3yYEHUE
KOJUIEKIMM «MeTalibl M CIUIaBbl», 00pa3loB HEMETA/UIOB, PELICHHE 3KCIEPUMEHTATIbHBIX
3a7a4, HaONIOJIGHWE W ONMCAaHWE JEMOHCTPAlMOHHBIX M JIaOOpaTOpPHBIX  OIBITOB
(B3aMMO/ICHCTBIE TUIPOKCHAA ATIOMUHMS C PAcTBOpPAMH KHUCJIOT U IIesouell, KauyeCTBEHHBIE
peakuuy Ha KaTHOHBI METAJLJIOB).

PacuérHbie 3a1a4n.

Pacuérel Macchl BemecTBa WM 00bEMA ra30B MO HM3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00bEMY OJHOIO M3 y4acCTBYIOUIMX B PEaKIUM BEUIECTB, pacu€Thl Macchl (00bEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKILIMH, €CIH OJITHO U3 BEIIECTB MMEET MPUMECH.

XuMud 1 )KU3Hb

Ponp xumun B o0ecrieueHuH SKOJIOTHYECKON, SHEPreTHYeCKON U MUIIEeBON 0€30MacHOCTH,
pa3BUTHM MeAUUUHBL. [lOHATHE O Hay4dHBIX METOAAaX MO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPHUHIMINAX TPOMBIIUICHHOTO TMOTy4eHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHPC BCHICCTB W MATCPHUAIIOB: BaKHEHIIIHe CTPOUTCIIBHBIC MAaTCpUajbl,
KOHCTPYKIIHMOHHBIC MaTCpHaJibl, KpaCKH, CTCKJIO, KEpaMHKa, MaTcpuajibl IJid 3SJICKTPOHUKU,
HaHOMATCPUAJIbl, OPIraHUYICCKHUEC U MUHCPAJIbHBIC y2[06peHI/I}I.

XuMHs U 37J0pOBbE YEJIOBEKA: MpPaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0e30MacHOro MCIIOJIb30BaHUS IpenapaToB OBITOBOM XUMHH

B IIOBCEIHEBHOM KU3HU.

MexnpeaIMeTHBIE CBSI3H.




Peanuzarmust MeXIpeIMETHBIX CBSA3EH MPU M3YYCHHH OOIIEH M HEOPraHWYECKONH XMMUU B
11 xmacce ocyuiecTBIsSeTCsS Yepe3 MCIOJIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaxK " HOHHTHﬁ, SABJIAIOIUXCA CUCTCMHBIMU IJId OTACJIBHBIX MPEAMCTOB €CTCCTBCHHO-HAYYHOT'O
UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIacCU(pUKalKUs, MEPHOANYHOCTh, HAOIIOJACHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusmka: marepus, SHEpPrusi, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WMOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEI0, 00BbEM, arperarHoe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIIMYUHBI U CAVMHHUIIBI UX U3MEPCHUSA, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, OJSKOCHUCTCMaA, 6H00(bepa, MaKpoO- M MHKPOIJICMCHTEI,
BUTaMHHBI, o0OMeH BCIICCTB B OpraHru3Me.

Feorpa(bml: MHHCPAJIbI, TOPHBIC TTIOPOJbI, IIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHonorus: Xxumudeckas MNPOMBINIJICHHOCTDb, METAJUIYPTHA, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOC IMponu3BOACTBO, nUIicBasa MMPOMBIINIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHUYCCKUX npceriaparTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarcpuaioB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [MPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJlbTaTaM OCBOCHHUS OOYYarOUIMMHCS
IpOrpaMM CpeaHero ooiero odpazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOW Ui pa3pabOOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IPOTrpaMM CpeAHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOrmiero obOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:



OCO3HaHWE OOYYAIOIIMMHCS POCCUMCKOW TpakIaHCKOW HMJICHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEICIICHHUIO;

HaJIM4YHue€ MOTHBAIIMU K O6y‘leHI/IIO;

LIEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINKA 0a30BOM HAyKH XUMHUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JIEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUC IIPpaBOCO3HAHUSA 9KOJIOTUYECKOM KYJIbTYPBI H CIIOCOOHOCTH CTaBUTH oeian u
CTPOUTDH JKU3HCHHBIC IJIAHBbI.

JImgyHOCTHBIC pe3yibTaTbl OCBOCHHUA MPEAMCTA «X MU JOCTUIalOTCA B CAUMHCTBEC
y‘le6H0ﬁ A BOCHUTATEIILHOM ACATCIIBHOCTH B  COOTBETCTBUHM C TYMAHHUCTUYCCKUMH,
COOMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHM W HJACAJIaMU pOCCHfICKOFO
I'paKaaHCKOI'0O O6H_[CCTBa, IIPUHATBIMHA B O6I_I_ICCTB€ HOpMaMHu HW IIpaBWJIaMH I1OBCACHMUA,
CHOC06CTByIOHH/IMI/I nmponeccam CaMOITO3HAHUSA, CaMOPAa3BUTUA W HPABCTBCHHOI'O CTAHOBJICHHA
JIMYHOCTHU o6yqa10mnxc;1.

JInyHOCTHBIC pe3yjibTaTbl OCBOCHHUA IHPCAMETA «XHUMUS OTpaxxaroT C(bOpMI/IpOBaHHOCTB
ONbITa II03HABATEIILHONH U HpaKTquCKOﬁ JACATCIIbHOCTH o6yqa}onmxcg 10  pcajiu3anunu
INPUHATBIX B O6HICCTB€ HCHHOCTGI\/’I, B TOM YHMCJIC B 4aCTU:

1) rpa:kmaHCKOro BOCIMTAHMS

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

NPpEACTaBJIICHHUA O COHOUAJIBHBIX HOpMax M TIIpaBHJIaX MCKIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBC,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6H]':>IX IIPOCKTOB,
pEeUICHUN y‘Ie6HI)IX W ITO3HAaBAaTCJIbHBIX 3a7a4, BIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI APYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH NesTEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS

[IEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHH;

YBaXXCHUA K HNPOHCCCY TBOPUCCTBA B obyactu TCOpHUU W TPAKTUYCCKOIO MNPUMCHCHUSA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAT JJIHNTCIbHBIX Ha6J'II-O)IeHI/II\/II,
KPOMOTJIUBLIX SKCIICPUMCHTAJIbBHBIX ITOUCKOB, TIOCTOAHHOI'O TPpyJda y‘-IéHI:IX U MMPAKTUKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUHM U IIOCICAYIOLIEM aHaJIU3e
UH(OPMALIUU O TIEPETOBBIX TOCTUKECHUSAX COBPEMEHHOM 0TEUeCTBEHHOW XUMUH;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLIGHMBAaTh CHUTYalldd, CBSI3aHHbIE C XUMHUYECKUMHU  SIBIICHUSAMH,
U IPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IIOCTYNKH CBOUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

NOHMMaHMS I[EHHOCTEH 3J0pOoBOro W 0Oe30MacHoro obpas3a >KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

CO6J'IIO,I[CHI/IH IIpaBUI 0e301macHoro O6paH_IeHI/IH C BCIICCTBAMH B 6BITy, MMOBCETHEBHOMU
JKHN3HU U B pr,[[OBOﬁ JACATCIIBHOCTH,

MOHMMAHUSA 1IEHHOCTH TMpPaBWJI HMHIWBUIYaTbHOTO M KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIIEACTBUH M HENPHUITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHUS AIKOTOJIA,
HapKOTHKOB, KypEHHUS);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BAaTENIbCKOW JAEATEeIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE€ B PELICHWHU NPAKTUYECKUX 3a7ad COIHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKEHUS K TPYY, JIOASIM TPyJla U pe3yibTataM TPYAOBOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY WHJIMBUIYaJbHOW TpPAaeKTOpHUH 0O0pa3oBaHUS,
Oyaymieit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH ITIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJAE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHHUA TJI00aNbHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX
MIPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

0CO3HAHMSI HEOOXOAUMOCTH HMCIIOJIb30BAHMSI JJOCTHIKEHUM XMMUU JIJIs1 pEIIEHHs] BOIIPOCOB
PalMOHAIBHOIO IPUPOIOIOJIB30BAHNS;



AKTUBHOTO HENPUITHS IEWCTBUM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUSATHBIE YKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JESATCIIBHOCTH  DKOJIOTUYECKOW — HANPABICHHOCTH, YMEHHUsS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHus €€ poiau B (OPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPYKaIOIIeM
MHUpE KaK O €QUHCTBE IPUPOJbI U YEJIOBEKA, B IIO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEU H
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO PA3BHTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTU: IIOHMMAHMS CYIIHOCTH METOJOB IIO3HAHMA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS /IS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECKUEC 3HAHUS JJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECCA K IMO3HAHUIO U HCCJIeI0BaTEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPBIBHOMY 06pa30BaHI/IIO nu CaM006pa30BaHI/IIO, K
AKTUBHOMY TIOJTYYCHUIO HOBBIX 3HaHUM 110 XHMHH B COOTBETCTBUM C >KH3HECHHBIMH

MOTPEeOHOCTSIMU,

uHTEpeca K OCOOEHHOCTSAM TpyAa B pa3nuuyHbBIX cdepax mpodeccnoHanbHON
JIeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI



MertamnpeaMeTHble pe3yiabTaThl OCBOSHHS Y4eOHOro mnpeamera «XHMHA» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble A1 (HOPMHUPOBAHMS MHPOBO33PEHUs OOYy4arOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crielu UKy METO/I0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHs, SIBICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKEe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jeiicTBus  (TMO3HABaTeNbHBIE,  KOMMYHHKAaTHBHBIC,
peryiasTuBHbBIE), oOecneunBaronie (opMUpOBaHHE (PYHKIMOHAIBHOM T'PaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIIOCOOHOCTD 06yqa10m1/1xc51 HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHUIIIMHAPHBIC,
MHPOBO33PCHYCCKHUEC 3HAHHUA U YHUBCPCAJIbHBIC y‘le6HHe JICUCTBUSL B IIO3HABATEJIbHOU U

COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

OBJIaIIeHI/le YHuBEpCaJdbHBIMH y‘leﬁﬂbIMl/I NMo3HaBaTeJdbHbBIMU IlEflCTBHHMH:

1) 6a3oBbIe JIOTHYecKHe e CTBHS:

CaMOCTOATENIFHO (hOPMYJIUPOBaTh W aAKTyalIW3WpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBarTh;

ONpeaAC/IAATE HLCIIN ACATCIbHOCTHU, 3aAdaBas IIapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHHUHI HpI/IéMBI JOTHUYECKOI0 MbBINUJICHUSA — BBIICIATDH
XAPaKTCPHBIC  TIPHU3HAKU MOHATHH U YCTaHaBJIMBATL WX B3aUMOCBSA3b, HUCIOJIbB30BATH
COOTBCTCTBYIOIINE MOHATHUA JIA 00BICHEHUS OTACIBbHBIX (1)aKTOB n HBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU TJIA KJ'IaCCI/I(bI/IKaI_[I/II/I BEIIECTB U XUMHNYCCKHUX peaKHI/Iﬁ;

YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUSMU,

CTPOUTHL JIOTUYCCKUC PACCYKICHHUA (I/IH,[[yKTI/IBHLIe, ACAYKTHUBHBIC, II10 aHaJ'IOI‘I/II/I),
BBIABJIATE 3aKOHOMCPHOCTHU W IMMPOTHBOPEUYNA B paCCMaTpuUBACMBbIX SABJICHUSAX, @OpMyanOBaTB
BBIBOJbI U 3aKJIIOUYCHU A,

IMPUMCHATH B IMPOLCCCC MO3HAHUS, UCTIOJIb3YCMBIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBIe)

MOJIEJH, IPE00Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xumuueckass (GopMyna, YypaBHEHHE XHMHYECKON peakuud — TpU pelIeHud Y4eOHBIX



MMO3HABATCJIbHBIX W IMPAKTUYCCKUX 3a/ad, MPHUMCHATH HA3BAHHBLIC MOACJILHBLIC MPCACTABJICHUA
JJIs1 BBIABJICHUSA XapPaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHfI.

2) 0a30BbIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHYCCKUX PEAKIIHIA;

(bOpMy.]'II/IpOBaTB oM W 3aJa4dyd  HCCICAOBaHUS, HCIIOJIB30BAaTh IIOCTABJIICHHBIC U
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAY€CTBE MHCTPYMCHTA ITO3HAHHSA U OCHOBBI
JUIA (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IINIAHUPOBAHUA W TPOBCACHUA YUYCHUYCCKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOIOATh 32 XOJOM IpoIecca, CaMOCTOSTEIBLHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTAHHOM
pabore;

IpUOOpETaTh OIBIT YUYEHUYECKOW HCCIIEN0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMS.

3) padora ¢ unopmaumeii:

OPUCHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMamu (HAYYIHO-TIOMYJISIpHAs
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel VHTepHeTa),
aQHAM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TIPEACTABICHHUS, KPUTUYECKU

OLICHUBATH €€ JOCTOBCPHOCTb U HCIPOTUBOPCHUBOCTD,

dbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH PA3IMYHBIE METOJAbl TMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOMH /7Sl BBIMOTHEHUS YU€OHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
Pa3IMYHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpejacTaBieHus WHpopMalnuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

HCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa MpU paboTe € XHUMHUYECKOU
uHpoOpMaLKell: MPUMEHATh MEXKIpeIMeTHble ((U3NUYEeCKHe M MaTeMaTHYeCKue) 3HAKU H

CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHMCTBUSIMM



3alaBaTh ~ BOMPOCHI IO  CYIIECTBY OOCYXJaeMOl TeMbl B  XOJA€ JaHaliora
W/AW JUCKYCCHH, BBICKA3bIBaTh HJIeH, (HOPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCHTEIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C IIPE3CHTALMEH PE3YJIbTATOB I1O3HABATEIBHOW JEATEIbHOCTH, ITOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBINOJHEHUM XHMHYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa u (dbopmynrpoBaTh BBIBO/JIBI
[0 pe3ylbTaTaM IpPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHMS IO3ULIUH B XOJIe
oOcyxeHusl 1 0OMEeHa MHEHHUSIMHU.

OB.]IaIIeHI/le YHuBEpCAJIbHBIMHU PEryjJasaTUBHBIMUA I[EﬁCTBPIHMH:

CaMOCTOSITENIPHO IUIAHUPOBaTh U OCYLIECTBISATH CBOI IO3HABATENBHYIO JESTEIbHOCTD,
ompenernsist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEO0OXOIUMOCTU KOPPEKTHPOBATH
npeJlaraéMblii alrOpUT™M JIeHCTBUN NpU BBINOJHEHUH YYEOHBIX M MCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS] HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEM JOEATEIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOILICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs OTpaxaroT:

c(OpPMHUPOBAHHOCTH MPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpa, POJIM XUMHU B ITO3HAHUH SIBJICHUU IIpupoanl, B @OpMHpOBaHI/II/I MBINIIJICHUA U
KYJIBTYPbl JUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW [UIsi pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MIPUPOJHOM CpeliE;

BIIQJICHUE CHUCTEMOW XHMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTass U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,



(byHKUMOHANBbHASA TpPYIIa, PaguKal, HW30Mepusi, U30MEpbl, TOMOJOTMYECKUH psZ, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesITeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBJISATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATD
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MIPU ONMMCAHUU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHUM HCIOIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISI COCTaBJICHHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPTaHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLUi, NU3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WILTIOCTPALIMKA X XUMHYECKOTO Y POCTPAHCTBEHHOTO CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHaBJIUBATh MPUHAAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K ONPEAeNEHHOMY KIacCy/Tpylie COeIuHEHUH
(YriaeBoJopozbl, KHCIOPOJ M a30TCOJACpXKAlllUe  COCIMHEHMs, BBICOKOMOJIEKYISIpPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHMs 10 cucrematnueckod HoMeHkiaType (IUPAC), a Takxke
IPUBONUTH TPUBHAJbHBIE HA3BAHMUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOIMMUJIEH,
alleTUJICH, STHJICHIJHMKONb, TIHLIEPHUH, (eHON, (OpMalbAETHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAsl KUCIOTa, TJII0K03a, (QPyKTO3a,
KpaxMaJl, [eJUII0JI03a, TIHUIHH);

Cq)OpMI/IPOBaHHOCTI) YMCHHA OIPCACIIATL BUJbI XHUMHYECKOU CBSI3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (O,[[I/IHapHBIC u KpaTHLIe);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MOJOXKEHUS TEOPUU CTPOCHMS OPraHUYECKUX
BeiecTB A. M. bytiiepoBa 111 00BbsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH XapakTepu30BaTh COCTaB, CTpOCHHE, (U3HUECKHUEe U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MIPEICTABUTENCH PA3IUYHbBIX KIACCOB OPraHUYECKHUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, metmwnOyraauen-1,3, OenHsou,
METaHOJ, ATaHOJ, YTHJICHTINKOIb, TIUIEPHH, (EHON, aleTalbIeru/l, MypaBbHHasl U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKIUN C
HCIIOJTb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HWCTOYHHKH YTIIEBOJIOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTHUYECKOEe MpPUMEHEHHE
MPOJTYKTOB NIEPEPaOOTKH;

C(l)OpMHpOBaHHOCTI) YMGHI/Iﬁ MMPOBOAWUTE BBIYUCICHUA 110 XHWUMHWYECKHM YPaBHCHUAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WM TPOJIYKTa PEAKIMHA TIO0 W3BECTHBIM
macce, 00BEMY, KOJINYECTBY OZTHOT'O n3 HUCXOHBIX BELLECTB
WJIU TIPOJYKTOB PEAKITUN);



c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CHCTEMOW 3HAHMI 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPU M3YYCHUH BEIIECTB M XHUMUYECKUX SIBJICHUU
(HaOnrofieHWe, W3MEpPEHUe, OSKCICPUMEHT, MOJACIUPOBAHUE), HCIIONIH30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUSI JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BCIICCTBAMU U UX ITIPUMCHCHHUCM

c(OpPMUPOBAHHOCTh YMEHHUH COOOIATh MPaBUIa MOJB30BAHUS XMUMHUYECKON MOCYIOU U
n1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJIHATh XUMHYECKHA OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHICHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBCHHBIC PEAKIIMM OPraHMYEeCKUX BEIIECTB, JIEHATypalus OEJIKOB Mpu
HarpeBaHuU, I[BETHbIC PEAKIMU OETKOB) B COOTBETCTBUH C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalIeHUu ¢ BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM, TIPEICTABISITh PE3YIbTAThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUl U
(GbopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIONATh TpaBHia SKOJIOTMYECKH —LEIeco00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIe MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBbI
ONpeIeIEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HAa OPTraHU3M
YeJI0BEKa;

JJIA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBBA: YMCHUC TNIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HaHHW BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUTSL CIIETIBIX U CTIA00BHAAIINX OOYJArOIIUXCS: YMEHUE UCIIOIB30BATh PEIbePHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmys.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUs Kypca «OOmiass M HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUA: O XHMHUYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUs] NPaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;



BIIQJICHUE CHCTEMOW XHMHYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIIne
MOHATHS (XMMUYECKHUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBI O00BEM, BAJICHTHOCTH, AJIEKTPOOTPHUIIATEIHPHOCTh, CTEIEHBb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpUCTAJUITMUECKasi  peméTka, THUIBI XHMHYECKUX  PEaKIMil, pacTBOp, AJIEKTPOJIHUTHI,
HEAJICKTPOJIUTHI, AJICKTPOJIUTHYCCKAs JTUCCOLUAILINS, OKHUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XMMHUYECKOM  peaklMy, XHUMHUYECKOE€ paBHOBECHE); TEOPMHM U  3aKOHbI  (Teopus
SJIEKTPOJUTUYECKON  Jaucconuanuu, nepuoaundeckuit 3axkon JI. W. MenneneeBa, 3akoH
COXpAHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAILICHUS DHEPrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJECHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUHU W O€30MacHOM HMCIOJb30BaHUHU
BOKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUU HEOPTraHUYECKHX
BEILECTB U UX IIPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHMUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUUYECKUX pEAKLUUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTJCJIbHBIX HEOPraHWYECKUX BeEIlecTB (yrapHblii ras,
YIJIEKUCTIBIA ra3, aMMUak, rameéHas M3BeCTh, HEraléHas H3BECTb, IUTbEBAs COJa, MUPUT U

Apyrue);

c(OpMHUPOBAHHOCTh YMEHUN ONPEIENITh BAJIEGHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, HMOHHAS,
METAJIJIMYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJSpHasi, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;

c(hOpMHUPOBAHHOCTh YMEHMI YCTaHABIUBATH MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOoCThle BELIECTBA — METAJUIbI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBbIE TUAPOKCUBI, COJTH);

c(OPMHPOBAHHOCTh ~ YMEHUH  PACKpBIBaTh CMBICA  MepUOJHuYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBaTH €ro CHCTEMATU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (QYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHUW  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoit cUCTEMBbl XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, UCMONB3ys MOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO mnepuojaM W rpymnmnam l[lepuoanyeckoil cUCTeMbl XMMUYECKUX AeMEHTOB /l.
N. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh (OMUCKHIBATH) OOIIHME XUMUYECKUE CBOMCTBA
HeopFaHI/I'-IeCKI/IX BCIIICCTB paSJ'II/I'-IHBIX KJIaCCOB, HOJITBep)K)IaTB CyHIGCTBOBaHI/Ie FeHeTI/I‘IeCKOﬁ
CBs3U MG)K,Z[y HCOpFaHI/I‘-IeCKI/IMI/I BC€IIECCTBAMHU C IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBGTCTBYIOH_[I/IX
XUMHYECKUX PEAKIIUN;



c(OpMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATh XMUMHUYECKHUE PEAKIUH MO Pa3IMYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQEeKTy peakiuu,
W3MEHEHUIO CTETICHEW OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEAKLUUH Pa3IMYHBIX THIIOB, ITOJHBIC
U COKpallEHHbIC YpaBHEHUS peaklUUii MOHHOTO OOMEHa, yUUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHWYECKUX BEILIECTB, PACHO3HABATH ONBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHMI pPAaCKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaKIuu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKHE MTPOIIECCHI, JICIKAIIME B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTh
MPEJCTaBICHUA 00 OOIMX HAyYHBIX MPHUHIUINAX W IKOJOTHYCCKUX MPOOIEMaX XHUMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYUCICHUS C HCIOJb30BAaHUEM TOHATHSA
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B HpPU XMUMHUYECKHX
peaKIMsIX, Macchl BEHIECTBA MM 00BEMA Ta30B 110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJH30BAHUS XUMUYECKON TMOCYAOU U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

Cq)OpMHpOBaHHOCTB YMGHI/If/'I IJIAHUPOBATb W BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nokeHue TMepoKCHIa BOJOPOAA B MPHCYTCTBUM KaTallM3aTopa, OINpEAETICHUE Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKkIMd HOHHOrO OOMEHA, KaueCTBEHHBIE pEaKIMH Ha
cynbdart-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIeHNEe IKCIIEPUMEHTATbHBIX
3agad mo TtemMam «Metamibl» U «Hemeramib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH C BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ysabTaThl XMMHUYECKOTO SKCIIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIHUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHET U

ApYTHX);

c(OPMUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWIa HSKOJOTHYECKH IeJIeco00pa3HoOro
MOBE/NEHNUsA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI



onpeAeNEéHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBIIICHUS U MPEIOTBPAILCHUS X BPEHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKa;

JUIA 06yqafo1u1/1xc;1 C OIrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBbs: YMCHUC IMPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAaHWA BECIICCTB U XUMHUYCCKUX SIBJICHI/If/'I;

JUISL CIIETIBIX M CA00BUAAIIMX O0YJAIOIIUXCS: YMEHUE HCITIOJIb30BaTh PENIbe(hHO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaitns ms 3anucu XuMudeckux Gopmy.






TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuectBo wacos DnekTpoHHbIE (IUPPOBEIC)
n/m Bcero| Konrposbubie [IpakTryecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI
‘Pamen 1. Teopernyeckne 0OCHOBbLI OPraHM4ecKOil XUMHH ‘
1.1 |[Ipenmer oprannueckoit xumuu. Teopus cTpoeHus 3
opraHnyeckux coequuennii A. M. byriepona

‘I/ITOFO 0 pasaeny H 3 H ‘
‘Pamen 2. Y1ri1eBOA0pPOAbI ‘
‘2.1 HHpe)lem,HHe YTIEBOAOPO/Ibl — AJKAHbI H 2 H H H ‘
‘2.2 HHenpez[eJn,HHe YTJIEBOJOPOIbI: ATKEHBI, AJIKAINCHBI, aJTKUHBI H 6 H H 1 H ‘
‘2.3 HApOMaTquCKHe YIJI€BOJOPO/IbI H 2 H H H ‘
‘2.4 HHpI/IpOI[HHe UCTOYHUKH YTJIEBOJOPOJIOB U UX MepepadoTKa H 3 H 1 H H ‘
‘I/ITOFO 0 pazaeny H 13 H ‘
‘Pamen 3. Kuciiopoacoaep:xanue opraHu4ecKue coeJuHeHUs ‘
‘3.1 HCanTLL denon H 3 H H H ‘
‘3.2 HAnLnemz{H. Kap6onoBsie kucnotbl. CiioxHbIE 3QUPHI H 7 H H 1 H ‘
‘3.3 HYFJIGBO):[H H 3 H 1 H H ‘
‘I/ITOFO 0 pasaeny H 13 H ‘
‘Pamen 4. A3oTcoaep:kamye OpraHudecKue coeIMHeHUus ‘
‘4.1 HAMI/IHBI. AMMHOKHCIIOTHL. benku H 3 H H H ‘
‘I/IToro 0 pa3feiny H 3 H ‘
‘Pasnen 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS ‘
‘5.1 HHnaCTMaCCH. Kayuyku. Bonokna H 2 H H H ‘
‘I/ITOFO o pazaeny H 2 H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 2 I 2 I |




11 KJIACC

No HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMbl KonnuectBo yacos | DnexTpoHHbIe (U POBLIE)
n/m Bcero| KonrponbHbie I[IpakTHyecKue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThl
‘Pawe.ﬂ 1. TeopeTuyeckne OCHOBbI XUMHH ‘
1.1 ||Crpoenne atomoB. [leprnonnueckuii 3akoH u [lepuoanueckas 3
cucteMa xuMudeckux sneMenToB J[. 1. MenaeneeBa

‘1.2 HCTpoeHHe BerecTBa. MHOrooOpasue BemecTB H 4 H H H ‘
‘1.3 HXI/IMI/I‘-IGCKI/IG peakuuu H 6 H 1 H 1 H ‘
‘I/ITOFO 0 pasaeny H 13 H H H ‘
‘Pamen 2. Heoprannveckasi XuMusi ‘
21 [Meranm: L6 | | | |
‘2.2 HHeMeTaJIJII)I H 9 H 1 H H ‘
‘2.3 HCB;{3L HEOpPraHUYECKUX U OPraHMYECKUX BEIIECTB H 2 H H H ‘
‘I/ITOFO 0 paszeny H 17 H H H ‘
‘Pamen 3. XumMus H KU3Hb ‘
‘3.1 HXI/IMI/IH Y KU3Hb H 4 H H H ‘
‘I/IToro o pazaeny H 4 H ‘
(OBLLEE KOJMYECTBO YACOB I10 IIPOTPAMME | 34 | 2 [ 3 [ |




IHOYPOYHOE ININTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Konrtposbhsle | Ipaxrnueckue || ©0Pa30BaTeNbHbIe pecypenl
paboThl paboThl

‘1 HHpez[MeT OpPraHUYeCcKO XUMHH, €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE H H H H ‘
2  ||Teopus ctpoeHus opranndeckux coeaunenuii A. M. Bytneposa, eé

OCHOBHBIE [10JIOKEHUS
3  |[[IpencraBienue o kiaccupukauy oprannyeckux seuniects. Homenknarypal| 1

(cucremaTnyeckas) 1 TPUBHAJIbHBIE Ha3BaHUsI OPraHUYECKUX BELIECTB
‘4 HAJIKaHbII COCTaB U CTPOEHUE, TOMOJIOTUYECKHAN P H 1 H H H ‘
‘5 HMeTaH U 3TaH — MPOCTEeNHIINE NPEICTAaBUTENN AJIKAHOB H 1 H H H ‘
‘6 HAJ'IKGHBIZ COCTaB U CTPOCHHUE, CBOICTBA H 1 H H H ‘
‘7 H3TI/IJ'ICH U NIPOIUJIEH — MPOCTEHIINE MTPEICTABUTENN AIKEHOB H 1 H H H ‘
8 |[[IpaxTmueckas padota Ne 1. «[lomydenue sTHiIeHA U U3YUEHHE €TI0 1 1

CBOMCTBY
9 ||[Ankaguensl. byraguen-1,3 u merunoyranguen-1,3. [lonyuenue 1

CUHTETUYECKOTO KayuyyKa 1 pe3UHbI
10 ||AnKUHBI: COCTaB U OCOOCHHOCTH CTPOSHHS, TOMOJIOTHYECKHH PSII. 1

AneruneH — NpocTeHInii MpeAcTaBUTEb ATKHHOB
‘11 HBLIqI/ICJIeHHﬂ 110 YPaBHEHHUIO XMMUYECKON peaKIiu H H H H ‘
‘12 HApeHH: 0en301 1 TONIyoJ1. TOKCHYHOCTh apEHOB H H H H ‘
13 |lenermdeckas CBSI3b YIIIEBOIOPOJIOB, MPHHAIICKAIINX K PA3THIHBIM

KJ1accam
14 |[IpupojHbIe HCTOUHUKHU YTIIEBOJIOPOIOB: IPUPOTHBIN Ta3 U MOMYTHBIE 1 0

He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ mepepadboTKu
15 |[IpupojHbIe HICTOUHUKHU YTIIEBOIOPOIOB: IPUPOTHBIN a3 U MOMYTHBIE 1

He(TsHbIe ra3bl, HeQTh U MPOAYKTHI €€ epepadoTKH




Ne Tema ypoka ‘ KonunyecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Konrponshsie || Ipaktuyeckue | ©0PasoBaTelbHbie pecypebl
paboThl paboThl

‘16 HKOHTpOJ'IBHaH pabora 1o pazzaeny «YTIeBOI0POIbI H 1 H 1 H H
‘17 HHpe):[eanHe OJTHOATOMHBIE CIIUPTHI: METAHOJ M 3TaHoJI. BogopoaHast CB$I3BH 1 H H H
‘18 HMHoroaTOMHHe CHUPTHI: STUJIICHTIIMKOIb U TIUIICPUH H 1 H H H
19 ||®enon: ctpoeHHe MOJEKYIbI, PU3HMUECKUE U XUMUYECKHE CBOUCTBA, 1

MPUMEHECHHE
‘20 HAJH)I[GFI/II[I)IZ dbopManbIeTHI U alleTalbAeTu . ALICTOH H 1 H H H
21 ||OmHOOCHOBHBIE TIpEACTHHBIE KAPOOHOBHIE KHCIOTHI: MypaBbHHAS U

yKCyCHast
‘22 HHpaKTI/IquKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTBI» H H H 1 H
23 ||CteapuHOBas M OJICMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH BBICIINX

KapOOHOBBIX KUCIIOT
‘24 HMHna KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUEC H H H H
25 ||CnoxxHble 3GUpHI KaK IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['uapoaun3

CJIOKHBIX 3(hUpOB
‘26 H)KI/IpLI: THIPOIU3, IPUMEHEHUE, OMOJIOTUYEeCKasi POJIb KUPOB H H H H
27 ||YrneBoabl: cocTaB, Knaccudukaius. Baxxnelme npeacTaBuTenu:

TIII0K03a, PPyKTO3a, caxaposa
‘28 HKanMan 1 TSJITI0JI03a KaK TPUPOTHBIC TTOTUMEPHI H H H H
29 |[KouTpombHas paboTa o pazaerny «Kucinopoacoaepkamye OpraHnuecKue 1

COEIMHEHUS»
‘30 HAMI/IHBIZ METHUJIAMUH U aHUJINH H H H H
31 ||AMHHOKHCIIOTHI KaK aM()OTEpPHBIE OPTaHUYECKHE COCMHEHUS, HX

Ouosiornyeckoe 3HaueHue. Ilentuabt
‘32 HBCJ‘IKI/I KaK MPUPOIHBIC BEHICOKOMOJIEKYIISIPHBIE COSTMHEHUS H 1 H H H




Ne Tema ypoka ‘ KonunyecTBo yacos ‘ DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontposbhsle | Ipaxrnueckue || ©0Pa30BaTeNbHbIE pecypenl
paboThl paboThl
‘33 HOCHOBHBIG HOHATHUS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN H H H H
34 ||OcHOBHBIE METOIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUH.
[TnacTmaccel, Kayuyku, BOJIOKHA
(OBIIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME | 34 | 2 | 2 H
11 KJIACC
Ne Tema ypoka ‘ KonnuecTBo yacos ‘ DJEeKTpOHHbIE IU(PPOBHIE
n/m Bcero|| Kontponbiete || ITpakTideckue ||00Pa30BATEIbHbIC pecypesl
paboTHI paboThI
‘1 HXI/IMquCKHﬁ ayIeMeHT. ATOM. DJIeKTpOHHAsE KOH(DUTYpalnsi aTOMOB H 1 H H H |
2 |[epuoanueckuii 3akoH u [leproandeckas cucreMa XuMu4Ieckux snemenTon J1. 1. 1

MeHI[eJ'IeeBa, HUX CBA3b C COBpCMCHHOﬁ TeOpHeﬁ CTPOCHUA aTOMOB

3 |3akOHOMEpHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHX JIEMEHTOB U UX coequHeHuH mo| 1
rpynmnam U nepuojam. 3HaueHue NepruoNYEcKOro 3aK0Ha U CUCTEMbI XUMHUYECKUX
anemenToB .M. Menneneesa B pa3BUTUU HAYKU

4 ||CtpoeHue BelecTBa. XUMHUECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBAJIEHTHOM CBS3U. BogopoaHas cBsA3b

S BanenTHOCTS. 3HeKTp00TpI/II_IaTeHBHOCTB. CreleHb OKUCIICHUS. BemectBa 1
MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHUSA

6 |[[TonsTHe O AUCTIEPCHBIX crcTeMax. MICTHHHBIC M KOJUIOWAHbBIE pacTBOphl. MaccoBast | 1
JIOJISl BEILIECTBA B PacTBOPE

7 |Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX coeIMHeHui. ['eHeTnaeckas 1
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB

8 |Knmaccuduxanus XUMUYECKUX PeaKkIiii B HEOPraHMYECKOH U Opranndyeckor xumuu. | 1
3aKOH COXpaHEeHMsI MAacChl BEILIECTB; 3aKOH COXPAHEHHUS U MPEBPALCHHs SHEPTUU
YU XUMHUYECKUX PEaKIHsIX

o

[N

HCKOpOCTB pCaKkIuu. OGpaTI/IMLIC pCaknuu. XHUMHUYECKOe PAaBHOBECHUC




No Tema ypoka KonugectBo gacos DnexTpoHHbIE U(POBBIE
n/n Beero|| Kontponbisre || [paxtiueckue ||00Pa30BaTENbHbIE pecypCh!
paboThI paboThI
10 |[[TpakTrueckas padora Ne 1. «BinusiHIE pa3anyHbIX (AaKTOPOB HA CKOPOCTh 1 1
XUMHYECKON PeaKIum
11 |Onexrponutryeckas nucconmanys. [lonstue o BogopoaHoM nokasarene (pH) 1
pacTBopa. Peakuuu nonHoro ooMena. ['uposin3 opraHu4eckux U HeOPraHMYECKUX
BEILIECTB
12 ||OkucnuTenbHO-BOCCTAHOBUTENbHBIC peakiun. [loHsTHE 00 3NeKTpoin3e paciiaBos || 1
¥ PacTBOPOB COJICH
‘13 ‘ KonTponbsHas paboTa no pa3zaeny «Teoperndeckue OCHOBBI XMMUN H 1 H 1 H H
14 | Meranbl, ux nonoxxenue B [lepuoamueckoii cucreMe XMMUYECKUX 3JIeMEHTOB /1. 1
. MenneneeBa 1 0COOCHHOCTH CTpoeHUs aToMOB. O01mue pu3ndeckne CBOWCTBA
METaIIOB
‘15 ‘ CrutaBbl METAIUIOB. DJICKTPOXUMHUYCCKHIA PSIJT HATIPSDKEHHUI METAIIOB H 1 H H H
16 | Xumuueckue CBOMCTBA BAKHEHIITMX METAUIOB (HATPHUil, KaJIHii, KaIbIUH, MATHUH, 1
ATIOMUHUI) U UX COeTMHEHUI
‘17 HXI/IMI/ILIGCKI/IG CBOMCTBA XpoMa, M€ M UX COCTUHEHH H 1 H H H
‘18 HXI/IMI/I‘-ICCKI/IG CBOMCTBA IIMHKA, JKejle3a U UX COeNMHEHH H 1 H H H
19 |[[Mpaktrueckas padota Ne 2. "PenieHne 3KCrepUMEHTATBHBIX 314 10 TeMe 1 1
«Mertanms»"
20 |Hemeramnbl, ux nonoxxenue B [lepuoamueckoii cucreme xumuaeckux sinemenTon J1. | 1
U. MenneneeBa 1 0cCOOEHHOCTH CTPOCHUS aTOMOB
21 | ®usnueckue CBOICTBAa HEMETAIUIOB. AJIIIOTPOIUSI HEMETAILIOB (Ha IpUMepe 1
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
‘22 HXI/IMquCKHe CBOWCTBA TJIOTEHOB, CEPBI U KX COCTMHEHHH H 1 H H H
‘23 HXI/IMquCKHe CBOMCTBa a30Ta, (hocodpa U MX COeTUHEHHH H 1 H H H
‘24 HXHMI/IquKHe CBOICTBA yriepo/a, KpeMHHS ¥ UX COSANHEHUI H 1 H H H




No Tema ypoka ‘ KonugectBo gacos ‘ DnexTpoHHbIE U(POBBIE
n/n Beero|| Kontponbisre || [paxtiueckue ||00Pa30BaTENbHbIE pecypCh!
paboThI paboThI
‘25 HHpI/IMeHeHI/Ie BAXHENIIINX HEMETAJUIOB U UX COEQUHEHUI H 1 “ H H
26 ||O6oGIIeHNE ¥ cUCTeMaTH3alMs 3HaHuil 1o Teme «Hemeramas». Beraucienus mo 1
YPaBHEHUSM XUMHYECKHX PEAKIMA U TSPMOXHUMHYCCKUE PACUEThHI
27 |[Ipaktuueckas padota Ne 3. «PerieHne 3KCriepUMEHTATBHBIX 32144 TI0 TeMe 1 1
"Hemeramis"»
‘28 HKOHTpOJ‘IBHaH pabota o Temam «Metamib» U «Hemeramib H 1 H 1 H H
29 |[HeopraHnuyeckue U OpraHHYECKUe KUCI0ThI. HeopraHuueckue u opraHudeckue 1
OCHOBaHUS
30 ||AMdoTepHbIe HEOPraHMYECKHE U OPraHUYECKUE COeIUHEHHS. | 'eHeTHYeCcKast CBSA3h 1
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB
31 ||Pojb XUMHHU B 00CCIICYCHUH IKOJIOTHYCCKON, SHEPIreTUYCCKOM | MUIIEBOM 1
0€30MacCHOCTH, PA3BUTUN MEIUIIMHBI
32 |[IpeacraBneHus 00 OOMIMX HAYYHBIX MPUHIMITAX TPOMBIIUICHHOTO MOTYYCHHS 1
Ba)XKHEUIIINX BEIIECTB
‘33 ”qu'IOBeI( B MHpE BEIECTB U MaTepHajoB H 1 H H H
‘34 HXI/IMI/IH U 37I0POBBE UEIOBEKa H 1 H H H
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 34 | 2 [ 3 H







OueHouHble MmaTepuanbl — 10 Knacc

KOHTPOJIBHASA PABOTA Nel
«TEOPUA XMMWUYECKOTO CTPOEHUA OPTAHUYECKUX COEQUHEHWI» n «YTIEBOAOPOAbI»

BAPUAHT 1

1. Ha3osure no Homenkjaatype HIOITAK kaknoe U3 ciaexyommx coeInHeHHIi:

A. CHs— CH- CH>-CH3

CHs
b. CH3—C:C Hz

2. YKaKuTe cpeu NMepevyucJeHHbIX COeIMHEHNIT BeleCcTBa, KOTOPbIe 00eCI{BeYHBAIOT OPOMHYIO BOIY: TaH, STHUIICH,
OyreH-2, neHTaaueH-1,3, 3THH, LUKIO0yTaH. 3anMIINTe CTPYKTYPHbIe ()OPMYJIbI BceX BHIOPAHHBIX BAMH CO€/TMHEHMIA.

3. 3aKOH‘{HTe YpaBHeHMA CJICAYIOHIUX pealcunﬁ:
a) CH=CHz + Br, —

6) CH;=CH-CHs + HCI —

B) CHs-CHz-CH,~CHs + Clo—

r) CeéHs-CHo—CH3 +0; —

4. B xakoii mape(ax) 006a BemecTBa 10 OTHOLIEHHIO APYT K APYTY SIBJISIIOTCH H30MePaMu:
A) rexcaH u rekcanues-1,4 b) nporen u nukionponan
B) momnpen u nenranuen-1,3 I') 2-metunrekcaaunen-1,3 u 2-meTunrekcaaneH-2,4

YkaxuTe THUI M30MePHH, XapaKTePHbIH VISl Ka:K10il Mapbl BHIOPAHHBIX BAMU COeIMHEHUI.
5. CKkoJI1bKO JINTPOB BO31yXa noTpedyercs Ais ckuranus 50 Jj1. nponuiena (n.y)?.

KOHTPOJIBHAS PABOTA Nel
«TEOPUA XUMUYECKOIO CTPOEHUA OPFTAHUYECKUX COEAUHEHUMN» n «YTIEBOAOPObI»

BAPUAHT 2
1. HazoBure no Homenkjaarype UFOITAK kaxmgoe u3 ciieyonIax coeanHeHHIl:
A. CH3— CH; -CH- CH3
CH, —CHj;
Bb. CHs- C=CH

2. YKaKuTe cpeH NMepevyncJeHHbIX COeIMHeHNi BelecTBa, KOTOpPbIe 00eCIBeYNBAIOT PACTBOP MepMaHraHaTa
KaJIMsI: OTHICH; 3TaH; OyTagueH-1,3; neHran; 2-MeTWIOYTEeH-2, OKTUH-2. 3aHIINTe CTPYKTYPHBIe GOpMYJIbI Beex
BBIOPAHHBIX BAMU COCIMHECHUIA.



3. 3akoHYNTe YPABHEHHS CJIETYHOIINX PeaKmii:
a) CHs— CH=CH; + H.O—

6) CH, = CHz+ Cl; —

B) CH; = CH; + HCl —

r) CHs— CH; -CH3 + Br; —

4. B xakoii nape 00a BeliecTBa M0 OTHOLIEHUIO APYT K APYTY SIBJISIOTCHA H30MepaMu:
A) 6yren-1 n Oyraguen-1,3 b) Oyren n nukinoOyTaH
B) 2-mMetunmenTan u enTad I') menTaaneH-1,3 u nearanueH-1,4

Ykakure THII H30MEPHUHU, XaPAKTEPHbIN VI Ka:K10il Napbl BLIOPAHHBIX BAMH COeAUHEHUI.

5. Onpenenure 00beM Bo0Poaa (YCIOBHSI HOPMAJIbHbBIE), BHIIETHBIIEr0CsI MPH KATAJHTHYECKOM AeTHIPHPOBAHIA
2,45 1T 2-MeTHJIreKCcaHa B 2-MeTWIT€KCEH-3, eCJIN peakusi MPOTeKaeT ¢ BBIX0A0M 75 %0 0T TeopeTH4ecKoro.

Kpurepuu oneHuBaHus:

«5» - ¢ 3aIaHUSIMH CTIPABUITHCH MOJHOCTHIO;

«4» - C 3aIaHUSIMHU CTIPABUITHCH, HO €CTh HEIOUCTHL;
«3» - ¢ 3aaHusAMH cripaBuiKch Ha 50%;

«@2»-c 3aJaHUAMH HC CIIPABUIIUCH.

KonTpoabHas padora Ne2
«Kucnopog-u asotcoaeprKaliue opraHudeckme coeguHeHma» 10 knacc

BapuaHT - Nel

1. VYcraHoOBHTE COOTBETCTBHUE MCKAY Ha3BAHHWEM BCIICCTBA U €TI0 NPUHAICIKHOCTBIO K OIPCACIICHHOMY KJIACCy
OpraHUYCeCKUX COGHHHCHI/Iﬁ.

HasBanue Bemecrra Kiacc oprann4eckux coeIlMHeHUN
A) mponunaneTar 1) conmu

b) dopmuar kanms 2) cnoxHbIe 3GHUPBI

B) denonsar natpus 3) mpocThie 3¢upsl

I') copout 4) 0IHOATOMHBIE CITHPTHI

5) MHOTOATOMHBIE CIIUPTHI

2. U3 mpeioskeHHOTO MepeyHst BEIOSPUTE J1BA BENIECTBA, KOTOPHIC SIBISIOTCS H30MEPaMHU BaJICpUAHOBOM KUCIIOTHI.
A) OyTaHOBast KUCIIOTa
B) 2-metnnOyraHoBas KucioTa
B) metunGyrtupar
I') 2-mMeTunnpomnanoBast KUCJIOTa
) 2,2-nuMeTra0yTaHOBast KHCIOTa

3. OcymecTBUTh LIENOYKY IIPEBPaIIEHUH, yKa3aTh yCIOBUs NPOTECKAHUS PEaAKIHH:
KapOuJl KaJbLusl — 3THH — 3TaHallb — 3TaHOJ — 3THJIAT HaTpHs

4. HamucaTh CTpyKTYpHBIE (POPMYJIBI BO3MOYKHBIX H30MEPOB JIJIS BelIecTBa ¢ MoJieKysipHoi popmynoi CaH100.
JlaTh Ha3BaHMS BEIICCTBAM.



5. 3agaya. OTHOCHTENBHAS INIOTHOCTH IAPOB MPEEIBHOI0 OJJHOATOMHOTO CIIMPTA 110 BOJOPOAY paBHa 37.
BriBeauTe MoJIeKyIJISIpHYIO (OPMYJTY CIIUPTA.

KonrpoabHnas pabora Ne2
«Kucnopog-u asotcopepikallyme opraHuyeckue coeguHeHuna» 10 knacc

BapuaHT - Ne2

1. VYcraHOBHTE COOTBETCTBHE MEXKIY Ha3BaHUEM BEIIECTBA U €TO MPHUHAICKHOCTHIO K OTIPEIeIeHHOMY KIaccy
OPraHNYECKUX COCIUHEHUM.

HasBanue Bemectsa Kracc oprannyeckux coelMHeHUN
A) MeraHaib 1) yraeBopI

B) rmunepun 2) anbaeruasl

B) cepun 3) aMMHOKHCIIOTBI

I') pubo3a 4) OIHOATOMHBIE CITUPTHI

5) MHOTOATOMHBIC CITUPThI

2. U3 npeanoxeHHOTO MepeyHs BEIOEPHUTE JBA BEIIECTBA, KOTOPHIC SIBISIOTCSA H30MEPAMH MaCITHON KHCIIOTHI.
A) BasepnaHoBas KUCIOTa
B) 2-metnnmpomnanoBast Kucimora
B) npormdopmuat
I') menTaHoBast kuciora
J1) yKkcycHast KUCIIoTa

3. OcymecTBUTh IENOYKY IIPEBPAIIEHUH, yKa3aTh YCIOBUS NPOTEKaHUS PEAKIIHH:
alleTHIICH — ATUJICH — 3TAHOJ — YKCYCHBIH allbIeT i — YIIEKHUCIIBIN ra3

4. Hammcatb CTpyKTYpHBIE (hOpMYIIHI BO3MOKHBIX H30MEPOB JIJIs BEelecTBa ¢ MONeKy sipHOi hopmymoit C3HsOs.
JlaTh Ha3BaHUS BEIIECTBAM.

3agaya. OTHOCHTEINIFHAS TUIOTHOCTH NAPOB NPEIEIFHOTO MPpocToro 3¢upa 1o renuio paBHa 15. BeiBeante
MOJIEKYIIpHYIO hopMyiy adupa.

Kpurepnu onennBanus:

«5» - ¢ 3aJaHUSIMHU CIIPABHIIUCH MTOJHOCTHIO;

«» - ¢ 3aJaHUSIMU CTIPABILTUCH, HO €CTh HEJIOYCTEI,
«3» - ¢ 3amanusiMu cripaBuiuchk Ha 50%;

«2» - ¢ 3aJaHUSIMU HE CIPABUIINCH



o g > w

Ouenounble MaTepuaJsl — 11 kmace
KOHTPO/IbHAAl PABOTA « TEOPETUMECKUE OCHOBbI XMMUU» 11 KNTACC

Bapuant 1

Omnpepennte cocTaB siipa aTOMa (YMCIIO IPOTOHOB M HEUTPOHOB) /7St MAarHus u Xjopa. CocTaBbTe ANEKTPOHHEIE H
JIEKTPOHHO-Tpaduyeckre GopMyIIbl ITUX DIIEMEHTOB.

Kaxk oOpasyeTcst koBaneHTHas cBsA3b? Mexay aTOMaMu KaKHX JIEMEHTOB — METAJIOB MIIM HEMETAIIJIOB —
oOpazyercst KOBaJICHTHas CBA3b? B kakoM ciryyae oOpa3yeTcs KOBaJIEHTHAs MOJISIpHAsi, 2 B KAKOM KOBaJICHTHas
HenoysipHast ¢Bs3b? [IpuBeauTe IPUMEPHI BEIIECTB ¢ KOBAJICHTHOH MOJISIPHON 1 HETIOJSIPHON KOBAJICHTHOM
cBs13b10. OTIpesienTe TUTT XUMUYECKOM CBS3U M COCTaBhTE cxeMy ee obpasoBanms s Bemects: Cly, HCI, KCI, K,
H20, CsH120s.

Hanwmmire o 2 m3oMepa pa3HbIX BHIOB I BemecTsa ¢ popmynoit C7Hi» n Ha30BUTE HX.
Kaxkoii 06vem (H.y.) 3anumaer: a) 0,5 moub, 6) 0,1 Mok mtoboro raza?
Ormpezienite OTHOCHTENBHYIO INIOTHOCTH 030Ha 110 a30TYy.

Paccuwnraiite 06beM kuciopoa, monydeHHoro u3 200 1 Bo3ayxa, eClid U3BECTHO, YTO 00BEMHAsI I0JIST KHCIOpOoaa
B Bo3ayxe coctaBisieT 21%.

KOHTPOJIBHASI PABOTA «TEOPETHYECKHME OCHOBBI XUMHWHN» 11 KIIACC

BapwmaHr 2.

Ompenenure cocTas Aapa aToMa (4UCIO IPOTOHOB M HEUTPOHOB) A HATpHUs U cepbl. COCTaBbTE SIEKTPOHHBIC U
NIEKTPOHHO-Tpaduueckre GOpMyIbl ITUX HIIEMEHTOB.

Uro takoe noHHas cBsi3b? Uto Takoe noHbr? Kak 00pa3yloTcsl HOHBI METAIUIOB, KAKOW OHU UMEIOT 3aps —
MTOJIOKUTEIBHBIN MK oTpHLATeNbHBIN? Kakoit 3apsg MMEIOT HOHBI HaTpUs, MarHus, amoMuHusa? Kak obpasyrorces
noHBI HeMeTau1oB? Kakoif 3apsy IMEIOT HOHBI XJIOpa, KUcaopoaa?

Omnpepenute THIT XUMHUYECKOW CBS3H M COCTAaBBTE cxeMy ee oOpazoBanus s BemecTs Fo, HF, NaF, Na, C:HsOH,
No.

Hanwummre 1o 2 u3oMepa pa3HbIX BHIOB IS BeiecTBa ¢ popmynoit CsHg 1 Ha30BUTE HX.
Paccunraiite o6bem 160 T kucmopona.

Paccuwuraiite 06beM Boiopoza (H.y.), MOJIY4YEHHOTO IIPH B3aUMO/ICHCTBIH TEXHUUECKOTO IMHKa Maccoit 30 r,
conepxkamiero 10 % npumeceii Meu ¢ M30BITKOM COJISTHOW KHCIIOTHI.

KOHTPOJIBHASI PABOTA«TEOPETHYECKHNE OCHOBBI XUMHNN» 11 KJIACC

BapwuaHT 3.

OHpGﬂeJ’II/ITG COCTaB sd4pa aToMa (‘II/ICJ'IO MIPOTOHOB U HeﬁTpOHOB) JUIA aJIIOMUHUA U KUCJIOpOoAa. CocraBbTe
DJICKTPOHHBIC U 3J'IeKTpOHHO'Fpa(1)I/ILIeCKI/IC Q)OpMyHLI 9TUX DJICMCHTOB.

Uro Takoe meKTpooTpunaTelbHOCTh? (D0) ¥V KakuX 3IIEMEHTOB — METAJUIOB WM HeMeTasuioB — D0 Gopmie?
IMouemy? Kax 3aBucut 90 ot paguyca atoma? B kakom HanpaBieHuu ysennuuBaetcs OO B Ipejenax rpymisl,
neprona? Kaxoit xumuaeckuii anemeHT obnagaet HanbOombmeit 90? PacnonoxuTe 31€MeHTH yIiepol, TUTHH,
a30T ¥ HaTpui B opsake yBeauderns 0.

Hanwmure 1o 2 u3oMepa pasHbIX BHIOB i BemecTa ¢ popmyioit C4HS u HazoBUTE HX.

Omnpenenure THII XMMHUYECKOM CBA3K U COCTABbTE CXeMy ee oOpaszoBanus s Bemects Oz, H20, Li20, Li, KOH,
CH30H.

Haiinure Maccy 3 monb cepoBogopona (HzS). Onpenenure 06beM, KOTophlii 6yayT 3anuMats 3,01%10% monekyn
BOJIOpO/A.

13 400 r 20% pactBopa nmoBapenHoii conn Boimapuin 100 r Boasl. Beraucinte MacCoOBYIO OJIO MIOBAPEHHOM COJIH
B PacTBOPE IMOCJIE BBIITAPUBAHUSI.



KOHTPOJIBHASI PABOTA « TEOPETHYECKHUE OCHOBbBI XUMHMN» 11 KJIACC

BapuaHT 4.

1. Ompenenure cocTas siipa aroMa (YMCIIO MPOTOHOB M HEUTPOHOB) JyIst MUTHS U aproHa. CocTaBbTe
AJIEKTPOHHBIE UDJIEKTPOHHO-Tpadudeckue GOpMyIIbl AITUX HIEMEHTOB.

2. CKOJIBKO HapyKHBIX DJIEKTPOHOB UMEIOT aTOMBI METaylIOB? UTO MPOUCXOIUT C NX HAPYKHBIMH
anexTpoHamu? Kakoit metan — HaTpuid wiau MarHuii — Oojee akTuBeH u noyemy? Kakoit u3
METaJUIOB caMbIi akTHBHBII? Kak ycTpoeHa kpucTamuinieckas pemerka MeramioB? Kakue
0CO0BIe CBOMCTBA HMEIOT METAJUIBI U YeM 00YCIIOBIICHBITAKHE CBOICTBA?

3. Hammmmure mo 2 u3omepa pa3HBIX BUAOB 11 BemecTa ¢ popmyioit CsHis 11 Ha30BHTE HX.

4. Ompenenure TAT XUMIYECKON CBS3M M COCTaBBTE CXEMY ee 00pa3oBaHMs B BemlecTBax: Ho,
HBr, CaBr,, Ca,Ca(OH)2, NHiNO:s.

5. BrluuciauTe KOJIMUECTBO CEPHOIT KUCIOTHI Maccoii 4,9 T.

6. Paccuuraiite 00beM BO31yXa, HEOOXOMUMBIH I CokUranus 1M° cMecu MeTaHa M TaHa, eciu
oObeMHast 1onsiMeTaHa B cMecu coctanisieT 70%.

Kpurepunu oneHnBaHus:

«5» - ¢ 33JaHUSIMH CIIPABUIIUCH MOJHOCThHIO;

«4» - ¢ 3aJTaHUSAMH CTIPABUIIUCH, HO €CTh HEJ0YETHI;
«3» - ¢ 3amaHusIMH cripaBuiuch Ha 50%;

«2» - ¢ 3aJTaHUSIMHU HE CIPABUIIACH

KounrpoabHas padora no teme «Heopranmueckas xumus» 11
kiaaccBapuanr 1.

1. OcymecTBuTe NpEBpAICHUS U YKaKUTE YCIIOBUS HX IPOTEKaHus (Te
Heo0x0uMo0): KHS «— H2S « FeS «S — SO, — NaHSO3; — NazSOs
2. Hanumvre ypaBHEHUsI PeaKIUii B3aMMOICHCTBHS BOJIBI CO CICIYIONMMHE BEIIECTBAMU H
3alUIINTE YPAaBHEHHS BIIOJHOM M COKpPAIIEHHOM HOHHOM BHUAE (TAe HE00X0AUMO):
a) ¢ HaTpreM 0) ¢ OKCHIOM HaTpusi B) okcuaoM docdopa (V) ) ¢ MeTHIOBBIM 3PHUPOM YKCYCHO KHCIOTHI
) CalleTUIICHOM.
3. Homyuure xnopun xenesa (I11) Tpemst BO3MOXKHBIME CLTOCOGAMH.
4. Tpu 37eKTPOJIU3e PACTBOPA XJIOPH/Ia KAJIbIHs Ha aHOJE BhLACIMICS XJI0p 00bEMoM 4,48 1 (H.y.).
Ompenenure, KakasMacca 1 Kakoe KOJIMYECTBO THPOKCHAA KAIBIHA 00pa3yeTcs IIPH ATOM.

KounrpoabHas padora no teme «Heopranmueckas xumus» 11
kJjgaccBapuanT 2.
1. OcymiecTBuTE NpEBPAIICHNS U YKAXKHUTE YCIOBHUS UX NPOTEKaHUS
(tme neobxoaumo):Ca — CaHy — Ca(OH),— Ca(HCOs3); — CaCO3—
CaCl; — Ca3(P04)2
2. Hanmmure ypaBHEHHS peaknnii B3aUMO/ICHCTBUS BOJIBI CO CIIETYIOIIMMHE BEIIECTBAMU U
3aMUIITUTE YPABHEHHS BIIOJTHOM U COKpPAIEHHOM MOHHOM BHjIE (TZIe HEOOXOMMO):
a) ¢ KanueM 0) ¢ OKCHJIOM KaJIbIus B) OKCHI0M a30Ta (V) T) ¢ 3THIOBBIM ()UPOM YKCYCHOM KHUCIOTHI IT) €
STHIICHOM.
3. Tomyuwure cymsdar xenesa (I11) Tpemst BO3MOKHBIMHI CITOCOGAMH.
4. TIpu >neKkTpoan3e pacTBOpa HUTpaTa cepedpa Ha KaToJIe MOMydmin cepedpo maccoii 81 T.
Omnpenenure 00bEM MKOIUYECTBO T'a3a Ha aHOJE.

Kpurepnu onennBanus:

«5» - ¢ 3aJTaHUSIMU CIIPABIIIUCH MTOTHOCTHIO;

«» - ¢ 3aJaHUSMU CIIPABUIIMCH, HO €CTh HEJIOYETHI,
«3» - ¢ 3amanusiMu cripaBuiuch Ha 50%;

«2» - ¢ 3aJaHUSIMU HE CITPABUIINACH



