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MNOACHUTEJIbHAS 3AITNCKA

[IporpamMa 10 XMMHM Ha YPOBHE CcpeaHero ooOmero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanumny, TpeOoBaHMiA K
pe3ynbraTtaM ocBoeHus (erepanibHON 00pa3zoBaTeNbHOIM MporpamMmbl cpenHero ooduiero obpazoanus (POII
COO), npencraBneHablx B denepanbHOM TOCynapcTBEHHOM oOpaszoBarenbHOoM cTanmapre COO, ¢ yuérom
Konuenmuu npenogaBanust yueOHOro mpeamera «XuUMHUsS» B 0o0pa3oBaTelbHBIX OpraHu3aunusx Poccuiickoii
denepanyy, pealu3yOIUX OCHOBHBIE 00pa30BaTeNbHbIE MPOrPAaMMbI, U OCHOBHBIX IMOJIOKeHHH «CTpareruu
pasBuTus Bocriutanus B Poccutickoit deneparuu Ha nepuona 10 2025 roma» (Pacnopspkenue IlpaBuTenncTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMMbl IO XUMHH, K OINpEAeIeHHUI0 00IIel cTpaTerui o0y4eHus,
BOCIIUTAHMS U Pa3BUTHS OOYUAIOMIMXCS CpelcTBaMH ydeOHoro mpeamera «Xumus» ans 10—-11 kmaccoB Ha
0a30BOM ypOBHE cocTaBwId KoHIenTyaiabHble noyioxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH LiEJIEH,
CoZIep KaHus, pe3yabTaTOB 00Y4YeHHUsI U TPeOOBaHUI K YPOBHIO IIOJATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe 00pazoBaHue, IOTy4aeMOEe BBITYCKHUKaMU 00111e00pa30oBaTeNIbHOM OpraHnu3alui, BIsSeTCs
HEOTHEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepLIAOIIMM JTalloOM peaju3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYILUX [EIOCTHONU CHUCTEME XMMHUECKOTO
o0pa3zoBaHMs. DTH IIEHHOCTH KacaroTCs MO3HAHMS 3aKOHOB ITPUPOIBI, (POPMHUPOBAHUST MHPOBO33PEHUS B 00IIeH
KYJIbTYPbl YEJIOBEKA, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO M IPHUPOJIHOM
cpene. Peanmusyercss xumudeckoe oOpa3oBaHHe OOYyYarOIIMXCS HA YPOBHE CpEIHEro o0Iero oOpa3oBaHHS
CpeICTBaMH y4eOHOro mpenMera «XHUMHUs», COJAEPKaHUuEe U MOCTPOCHHE KOTOPOTO OMpPEEleHbl B MPOrpaMMe
0 XUMHH ¢ YIETOM CICHH(PUKU HAYKH XUMHUH, €€ 3HAUCHHSI B TIO3HAHUY MIPUPOIBI U B MAaTCPUAITBHON JKU3HH
o0miecTBa, a Takke ¢ y4y€TOM OOIIMX IeNeil U MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOW ITUBUIIN3AIUH, B
CO3JITaHMH HOBOW 0a3bpl MaTepHabHON KyIbTyphl. OHa BHOCHUT CBOW BKJIaJ B (POPMHUPOBAHUE PAIIIOHAIBHOTO
HAyYHOTO MBIIUICHHUS, B CO3JaHHME IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKalolleM MHUpPE KaK O €IMHCTBE
IPUPOJBl U YEJIOBEKa, KOTOopoe (opMUpyeTCs B XMMHUHM HAa OCHOBE MOHHMMAHHS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOIlIero MHpa, OCO3HAHMSI B3aMMOCBS3U MEXKIY CTPOSHHUEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH
00JIaCTSIMH TPUMEHECHHS.

TecHO B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XUMHs CTajla HEOThEMJIEMOM YacTblO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHUEM YCIEIIHOTO TPyAa M JKU3HM Ka)XJO0ro 4WieHa OOIIecTBa.
CoBpemeHHass XUMHs KaKk Hayka CO3HMJAaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHa Ha pelIeHHe
JIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPhEBOW, JHEPreTHYECKOM, MHUIICBOM,
HKOJIOTUYECKOM 0€30MacHOCTH U OXPaHBbI 3JOPOBbS.

B cootBercTBUM ¢ OOmIMMH TEASMH W TPUHIMIIAMH CPEIHEro oOIero o0pa3oBaHUsS COJEpKaHUE
npenMera «Xumus» (10-11 kmaccel, 0a30BbIl ypOBEHb W3YYEHHS) OPUEHTHPOBAHO IMPEHMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOJATOTOBKY OOYy4YalOIMXCS, HEOOXOIMMYI0 WM IS BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B KU3Hb COLIMYMa, MPOJOJKEHHsI 00pa30BaHus B Pa3NUYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngOmUMHU MIpeIMeTa «XUMUsD SIBISIFOTCS 0a30Bble Kypcehl — «Opranudeckast XuMus» u «O01as u
HEOpraHuyeckass XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTeMa 3HAHUU MO HEOPTaHWYECKOW XMMHHU (C BKJIIOYCHHEM 3HAHUN W3 OOIIed XWMHU) U OpraHU4ecKOn
xumun. dopmupoBaHHe AAHHON CUCTEMBbl 3HAHUM TpU HM3YyYEHHHM MpeaMeTa o0ecrnedyuBaeT BO3MOXKHOCTD
paccMOTPEHHsI BCEro MHOT000pasus BEIIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa comepxaHusi KypcoB — «Opranudeckas xumus» U «OOIIas U HEOpraHWYECKas XUMUS»
chopMupOBaHa B MpOrpaMMe Mo XMMHHM HAa OCHOBE CHCTEMHOI'O MOJX0/a K U3YYeHHIO yueOHOro MaTepuasia u
00yCIIOBJIEHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUW Ha OMNpPENelIEHHBIX TEOPETUYECKHX YPOBHSX.
Tak, B Kypce opraHM4ecKoi XMMHH BEILECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCHUECKON TEOPHH CTPOCHHUS
OpraHWYEeCKUX COCIMHEHMH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHUX U DIIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuH BemiecTB. CBezieHNs 00 U3ydaeMbIX B Kypce BellecTBaX JalTCs B Pa3BUTUU — OT YIJIEBOJOPOIOB JI0
CIIO)KHBIX OHOJIOTMYECKH AaKTHBHBIX COEAMHEHUU. B Kypce OpraHMyecKko XWUMHUHM TMONTY4aroT pa3BHUTHE
chOopMHUpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00mero o0pa3oBaHUs TEepBOHAYAIBHBIC TMPEJACTABICHUS O
XUMHUYECKON CBSI3U, KIACCH(UKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHMSI, 0 XUMUYECKOU peaKIiu.



[Ton HOBBIM yTriiOM 3peHusi B mpeamere «XUMHsS» 0a30BOr0 YpOBHS paccMaTpUBAaeTCsl M3y4eHHBIH Ha
YpOBHE OCHOBHOTO OOIEro 0O0pa30BaHUS TEOPETUUYECKUN Marepual U (PaKTOIOTUYECKUE CBEICHHUS O
BEUIECTBAaX M XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMHSD)
oOydaromuMcsi  TPEJAOCTABISETCSI  BO3MOXHOCTH  OCO3HAaTh 3HAYCHHE MEPUOAMYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3ULUN, TIy0)ke MOHATh HCTOPUYECKOe H3MEHEeHHe (PyHKIuH
ATOTO 3aKOHA — OT 0000IIaroNIIeH 10 O0BACHSIOMEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHUIINX BEIIECTBAX, UX COCTaBe, CTPOCHUU, CBOMCTBAX M MPUMEHEHUH, a
TaK)K€ 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUs JOMOJIHSIETCS B Kypcax 10 u
11 xjaccoB 3ieMEHTaMU COAEpX aHHS, WMEIOIIUMHU KYJIbTYpOJOTUYECKUH M MPHUKIAJHON Xapakrtep. OTH
3HAHUS CIOCOOCTBYIOT TMOHMMAHUIO B3aUMOCBSI3M XHMMHU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATEIBHON M MPAKTUYECKOM 1eATEIbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUSI K IIPOLECCY
TBOpPUECTBA B OOJACTH TEOPUM M TMPAKTUYCCKUX NPUIOKEHUH XUMHH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3AHHBIX C XMUMHEU, KPUTHUECKU
OCMBICIIBAaTh WH(POPMAIMI0O M MPUMEHITh €€ JUIsl MOTMOJHEHHs] 3HAHWUW, PEIICHUS WHTEIUICKTYalbHBIX U
SKCIIEPUMEHTAJbHBIX HCCIEAOBAaTENbCKUX 33aJad. B 1enom cojepkanue y4deOHOro mnpeamera «XHUMUD»
JAHHOTO YPOBHS M3y4EHUs OPUEHTHPOBAHO HA (GOPMUPOBaHUE y 00YUAIOIINXCS MHPOBO33PEHUECKONH OCHOBBI
U1 IOHUMaHusl punocockux uaeH, Takux Kak: MaTepualbHOE €MHCTBO HEOPTraHMYECKOI0 U OPTaHUYECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH IMPUPOTHBIX SBICHHMA
nyTéM OSKCIEpUMEHTa U pEIIeHUs MPOTUBOPEUUH MEXAYy HOBBIMU (akTaMd U  TEOPETHUYECKHUMHU
MIPEIOCHUTKAMHU, OCO3HAHUE POJIM XHMHH B PEIICHUN YKOJIOTHYECKUX MPOOIIeM, a TaKkxkKe MpodiieM cOepekeHUs
SHEPTEeTHUYECKUX PECYPCOB, ChIPbsI, CO3aHMs HOBBIX TEXHOJIOTUI U MaTEpUAIOB.

B mane pemenus 3a1a9 BOCIIUTAHUS, PA3BUTHS U COLUATN3AIUN 00yJaIOIINXCS MPUHATHIC TIPOTPaMMOiA
M0 XMMHHU MOJXOABI K OMPEACTCHUIO COAECPKaHUS M TOCTPOCHUS MPEAMETa MpeayCMaTpUBatOT (JOpPMHUPOBAHHE
VHUBEPCATBHBIX YYCOHBIX NEHCTBUH, MMEIOIMUX 0a30BOC 3HAYCHHE JUIS PA3IMYHBIX BHUIOB JIEATEIHHOCTH:
penieHust poOJeM, MOKWCKA, aHAIM3a U 00pabOTKM MH(OpPMAIIMHA, HEOOXOAUMBIX I MPHOOPETCHUS OIbITa
MIPAKTUIECKON M MCCIIEIOBATEIBCKOM IS TSIIFHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TIO3HAHUHM XUMUH.

B nmpaktuke nmpenogaBaHus XUMUU KaK Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus, TaK M Ha ypOBHE
cpeaHero ooOmero oOpa3oBaHUs, NPH OINPENEICHUH COJACPKATEIBHON XapaKTEpUCTUKH IeJed H3y4eHUs
mpeaMeTa HalpaBlICHUEM IEPBOCTENCHHONW 3HAYMMOCTH TPAIUIMOHHO TNPU3HAETCS (OPMHUPOBAHHUE OCHOB
XUMHYECKON HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUICCKON JCSITEILHOCTH YEIIOBEKA U KaK
OJTHOTO U3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOIMYECKOM TOUKH 3pEHUS TaKOW MOJIXOM K OMpeAeNCHUIO
IeJIel N3YYCHHS MTPEIMETa SBIISETCS BIIOJTHE OMPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHsI TVIABHBIMU LIENSIMU M3yueHUs IpeameTa « Xumus» Ha 0a30BOM ypOBHE
(10 —11 xJ1.) ABASAIOTCA:

e (GopMHpPOBAHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BOKHEUIIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, B OCHOBE KOTOPOIl JIekaT KIIHOYeBbIe MOHATHS, (yHIaMEHTANIbHBIE 3aKOHBI U TEOPHH
XUMHH, OCBOCHHE sI3bIKa HAYKH, YCBOCHHEC U IIOHUMAaHHWE CYNIHOCTH JOCTYIHBIX 0000IIeHUH
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHUE W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEIIECTB MU XMMHYECKUX
peaknuii, HeOOXOAMMBIX JUISl PUOOPETCHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYICCKUX
SIBIIGHUH, IMEIOIIHUX MECTO B MPUPO/IE, B MPAKTUYECKON U TOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHIl U CHOCOOOB [EATENbHOCTH, CBSI3AHHBIX C HAOMIOACHHEM U OOBSICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM TPaBUil 0€30M1acCHOr0 OOpaIleHHsI C BELIECTBAMH.

Hapsiny ¢ atum, conepskaTenbHas XapaKTepUCTUKA 1eei U 3aa4 U3y4eHHs MpeaMeTa B MporpamMme o
XUMHH YTOYHECHA W CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IPHOPHUTETAMHU B CUCTEME CPEIHETO OOIIero
obpazoBanus. CerofHs B MperoaBaHUd XUMUHU B OOJbIIECH CTENEHU OTAAETCA MPEANOYTCHHUE MPAKTUIECKOU
KOMITOHEHTE COepKaHus 00ydeHHUs, OPHEHTHPOBAHHOW Ha TMOJTOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHOM
OpraHM3allfy, BIAJICIONIET0 He HAO0OpOM 3HaHMM, a (YHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTHBHOTO TOJIYYCHUS 3HAHUN M MPUMEHECHHS WX B PEATbHOM JKU3HU IS PEIICHUS MPAKTHISCKUX
3azad.

B cBsi3u ¢ 3TUM TIpH H3yUYSHUH MpeaMeTa « XUMHES JOMUHUPYIOIIEe 3HAUCHHE MPUOOPETAIOT TaKHUE IEITH
W 3a7a4H, KaK:

amanranus OoOyJarommMxcs K YCJIOBHSM JIMHAMAYHO pa3BUBAIOMIETOCS MHpa, (OPMHUPOBAHHE
WHTEJUIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM0o00pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHHOMY



MPUHATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XKMU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMHU MU HUX
MIPUMECHECHHEM;

dbopMupoBaHHEe Yy OOYYaIOIMIMXCSA KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUI), WMMEIOITUX
VHHUBEpPCAJIbHOE 3HAYCHHE ISl PA3MYHBIX BHIOB ACSITEILHOCTH: PEIICHHS TpoOJieM, MOWCKa, aHalu3a |
00paboTku uH(popMauK, HEOOXOAUMBIX AJISi MPUOOPETEHHUS OIbITA AEITEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MMO3HAHUU XUMHH, A TAKXKE JUIS OLEHKHU C MO3HUIUN HKOJIOTHIECKON 0€30IacHOCTH XapaKTepa BIHSHUSA
BELIECTB U XUMUYECKHUX MPOIECCOB HAa OPraHU3M UYeJIOBeKa U MPUPOAHYIO CPELY;

pa3BUTHE MM03HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUYarommxcs:
CIOCOOHOCTH CaMOCTOSATEIbHO MPUOOpETaTh HOBbIE 3HAHMS 1O XHWMHUU B COOTBETCTBHHM C XHU3HEHHBIMU
noTpeOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUH IS TTOMCKA M aHaIn3a Y4eOHOU
Y HAY4YHO-MOMYJISIPHON HHPOPMAIIK XUMUYECKOTO COJIEPIKaHMUS;

dopmMHupoBaHHE W pa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO  MBIILJICHHUS,
HaOJII0/1aTEIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJHMMBbI, B YAacCTHOCTH, IPH
TUTAHUPOBAHHUH U MIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHHE Yy O0ydarommxcs YOeKIEHHOCTH B TYMaHUCTUYECKONH HAMpPaBIEHHOCTH XUMHUH, €€ Ba)KHOM
POJIH B PELICHUU TIO00ATBHBIX MPOOJIEM PalMOHAIBLHOTO MPUPOIONOIB30BAHUS, MTOTIOJIHEHHS SHEPreTHIECKUX
PECYPCOB M COXpaHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS K
IPUPOJIE M CBOEMY 3[0POBBIO, a TaKK€ MPHOOPETEHHUS OIBITa WCHOJIH30BAHUS TMOJYYCHHBIX 3HAHUHA IS
MIPUHSATHS TPAMOTHBIX PEIICHUI B CUTYaIUSAX, CBI3aHHBIX C XUMUYECKIUMHU SIBICHUSMHU.

B yueGHOM mitane cpegHero oomiero ooOpazoBaHus npeaMer « XuMus» 0a30BOro YPOBHS BXOJIUT B COCTaB
peIMeTHOM 061acTi «EcTecTBEeHHO-HAYYHbIE PEAMETHIY.

OOmiee 4ynciaO YacoB, OTBEIEHHBIX IS M3YYEHUsS XMMHUM, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpasoBanus, cocTaBiseT 67 yacoB: B 10 knacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 33 yaca (1 gac B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOl XUMHH

[IpenmMer opranrueckoil XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B ITOJIyYEHUH HOBBIX BELIECTB
u MaTtepuanoB. Teopus cTpoeHHs opraHudeckux coeauHeHuil A. M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrpykrypHble (popMysbl OpraHnyeckux BeulecTB. ['omosorus, nusomMepusi. XuMu4eckas CBsi3b B OpPraHU4EeCKUX
COEIMHEHMIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenue o kiaccudukany OpraHMYecKUX BemlecTB. HoMeHKiIaTypa OpraHn4ecKux COeAMHEHUN
(cuctemaruyeckasl) U TPUBHAIbHbBIE HA3BaHUS BAKHEHIIMX MPECTaBUTEINIEH KIIaCCOB OPraHUYECKUX BEIECTB.

DKcrepuMEHTAIbHbIE METOJIbl M3y4YEHHs BEIIEeCTB M HMX IPEBpAIICHUN: O03HAKOMIJIEHHE C 00pa3lamu
OpPraHMYECKUX BELIECTB M MaTepUallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BELIECTB,
HaOJItO/IeHUe U OINHUCaHHE JAEMOHCTPALMOHHBIX OINBITOB IO NPEBPAIICHUIO OPraHMYECKHUX BEUIECTB IPH
HarpeBaHuu (IJIaBlieHHe, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psa. MeTaH M 3TaH — IPOCTEHIINE IPEICTaBUTENN
aJIKaHOB: (hU3MUYECKHE U XMMHUYECKHE CBOMCTBA (pEaKkIUH 3aMelleHUs U TOpeHHs), HaX0XJIEHUE B MPHUPOJE,
MIOJIyYE€HUE U IPUMEHEHHE.

AJIKEeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH Psil. DTUJIEH U MPONWIEH — IPOCTEUIINE MTPEACTaBUTEIN
aJIKEHOB: (PM3MYECKUE M XUMHYECKHE CBOMCTBa (peaklUuu TUAPUPOBAHMS, TaJIOTCHUPOBAHUS, THApaTalliy,
OKHCJICHUS U TIOJMMEPU3alIUH ), TOTYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyranueHn-1,3 u wmerunOyraguen-1,3: crpoeHue, BaKHEWIINE XUMHUYECKHE CBOMCTBA
(peakuus nmonuMepuszanum). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTMYECKHH psa. AIETWIeH — NpOCTEHIInit
MpPE/ICTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (peakluyu THIPUPOBAHMUS,
raJlor€HUPOBAHNUS, THIpaTallii, TOPEHNUS), TOTYy4EHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, Gpu3NUECKUe U XUMUYECKHE CBOMCTBA (PEaKIMHU raJIoT€HUPOBAHUS 1
HUTPOBAHUs), TIOTy4eHUE U NMPUMEHEeHUe. 1onyon: cocmas, cmpoenue, guauyeckue u Xumuyeckue ceoucmed
(peakyuu 2ano2eHupoOBaHUs U HUMPOBAHUS), NOAYYeHue U npumeHenue. TOKCUYHOCTh apeHOB. [ eHeTnueckas
CBSI3b MEXY YIVIEBOJOPOAAMH, IPUHAIEKAIMMHU K Pa3JIMYHbIM KJIaccaM.



[Ipuponnbie UCTOYHHMKHU yTaeBOAopoaoB. [Ipupoansiii ra3 u momyTHble HedTsaHbIe Ta3bl. HedTh u eé
npoucxoxaenue. CrocoObl mepepaboTKu HeTH: MEeperoHka, KPEeKWHr (TePMUYECKUH, KaTaTuTHYECKHIA),
nupoau3. [IpoaykTer nepepaboTku HeTH, UX TPUMEHEHHUE B MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHbI# yrons u
MPOAYKTHI €r0 nepepadboTKu.

DKCrepuMEHTAIbHBIE METO/Ibl M3y4YeHHUsS BEIIECTB WM MX MPEBpAIICHMI: O3HAKOMJIEHHE C OOpa3lamu
IIaCcTMAacC, KayuyyKoB U Pe3uHbI, KoJuteKuuu «HedTh» u «YTomb», MoeTupoBaHNE MOJIEKYJT YTIIEBOIOPOIOB U
raJIoreHONPON3BOAHBIX, TPOBEICHUE MPAKTUYECKON PAOOTHI: MOIYYCHHUE ITHIICHA U U3yYEHHE €0 CBOMCTB.

Pacuérnsle 3anaun.

Boruncnenus mo ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEIECTBA
WIA TPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO M3 HCXOIHBIX BEUIECTB WIIU
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U 3TAHON: CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA (peakUUU C aKTUBHBIMM METaJlIaMH, ajJOr€HOBOAOPOJaMH, FOpeHue), npumeHenue. Bogopoaneie
CBA3U MEXIY MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATAHOJIa HA OPTraHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHL. DTHICHIIMKOIb U TJIUIEPUH: CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(B3auMoieliCTBUE CO IIETOYHBIMU METaJlJIaMH, KaueCTBEHHAs peakllis Ha MHOTOaTOMHBIE criupThl). JleiicTBue
Ha OpraHu3M uenoBeka. [IpuMeHeHne riauuepuia u TUICHTJTUKOJIA.

@DeHo: CTPOCHHE MOJIEKYITbI, PU3UYECKUE U XUMUYeCcKue cBoiicTBa. TokcuuHocTh Qenona. [Ipumenenue
denona.

Anpaeruabl u kemowusl. DopManbAeTu, alleTaabIerul: CTpoeHue, (U3NUecKue U XUMUYECKUEe CBONCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIIMH ), IOJTyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHas W YKCYCHasi KHUCJIOTBHI: CTPOEHHE,
¢usnveckne M XMMHUYECKHE CBOWCTBa (CBOWCTBa, OOIIMe i Kilacca KHCIOT, peakuus 3Tepudukanum),
noyiyueHue U mnpuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX
KHCIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIHCTBHUE.

Crnoxuble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxsbX 3¢upoB. JXupsbl
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas poib )KUPOB.

VYrneBojbl: cocTaB, KiIaccu(pUKalus YrieBoJA0B (MOHO-, IU- U Moiucaxapusl). [moko3a — npocreimmii
MOHOCaxapuj: 0COOEHHOCTH CTPOEHUSI MOJIEKYIbl, (PU3MUECKHEe U XMMUYECKUE CBOICTBA (B3aMMOJEHUCTBUE C
rugpokcuaoM Meau(ll), okucnenne aMMuauHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBIeHHE, OpoKeHHE
TJIIOKO3bI), HAX0XKJIEHUE B MPHUPOJe, MPUMEHEHUe, Ononorudeckas posib. @orocunres. OpykToza Kak n3oMep
TJIIOKO3BI.

Kpaxman u nemono3a kak npupojaHble nonuMepsl. CTpoeHue Kpaxmana U Hejuirono3bl. duznueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEAKIMs C HOAOM).

DKcrepuMEHTAJIbHbIE METO/Ibl M3Y4YEHHs BEIECTB M MX NPEBpAIICHUN: MpOBeAeHHE, HAOJN0JIeHUE U
ONHMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUYECTBEHHBIE PEAKLMU OJHOATOMHBIX CIHPTOB
(oxucnenne osrtaHoma okxcugomM Menu(Ill)), MHOTOATOMHBIX CHUPTOB (B3aUMOJICWCTBHE TJIMIIEPUHA C
rugpokcuaoM mMeau(Il)), anpaernaoB (OKucIeHHe aMMHavyHbIM pacTBOPOM okcuia cepedbpa(l) u runpokcuaom
menu(Il), B3aumoneicTBue Kpaxmana ¢ HMOJOM), TPOBEICHHE MPAKTUYECKOW paboThl: CBOMCTBA pacTBOpa
YKCYCHOM KUCJOTHI.

Pacuérnebie 3anaun.

Bbruuciienus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIECTBA
WIM TIPOJYKTa pPEaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB HWIIH
IIPOJYKTOB PEAKIUN).

A3oTcoiepKalie opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIIOTHl Kak amM(OTepHble OpraHudeckue coenuHeHHus. Puznueckue U XMMUYECKHE CBOICTBa
aMUHOKHCIIOT (Ha IpuMepe ruirHa). bruojgorndeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benkyn kak npupoAHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuuHas, BTOpUYHAas W TpEeTUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa OEJIKOB: TMJIPOJM3, JEHATypalus, KadyeCTBEHHbIE pEaKIUu Ha
OemnKu.

DKcrepuMEHTAJIbHbIE METOJbl M3y4YEHHs] BEUIECTB M UX MpeBpallleHui: HaONI0JeHHE U OIUCaHHE
JIEeMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArpeBaHUU, IBETHBIE PEAKIMH OCIIKOB.

BbicokomosiekyisipHble coeJUHEeHUs




OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHHWH: MOHOMEp, HOJHMMEp, CTPYKTypHOE
3BEHO, CTENEHb NOJMMEpH3allMU, CpeAHsAs MoJekyiaspHas Macca. OCHOBHBIE METOJIbI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCJMHEHUI — MOJIMMEPU3AIHs 1 MTOJTMKOH/ICHCAITHSL.

DKcIepUMEeHTaIbHbIE METOJbl M3YUCHHsI BEIIECTB M WX IPEBpAIlEHHI: O3HaKOMJICHHE C oOpas3lamu
IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB.

MexnpeaMeTHbIE CBS3U.

Peanu3zanys MeXnpeIMETHBIX CBA3eH IPU U3YYEHHH OpraHndecKkoil xumuu B 10 Kiacce ocyIiecTBiseTcs
Yyepe3 UCTOIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHUH, SIBISIOUIMXCS CHCTEMHBIMU
IUISL OTZIENIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOme ecTecTBEHHO-HAYYHbIC TMOHSATHS: SIBICHHE, HAy4YHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCU(PHKALUS, NEPUOANIHOCTh, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCTHPOBAHHE.

@dusnka: Matepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPreTHUECKUI YpOBEHb, BEIECTBO,
TEIN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MYECKHUE BEITMYMHBI U €AMHUIBI HX U3MEPEHHSL.

Buonorus: knerka, opranusMm, o6uocdepa, oOMeH BemiecTB B opraHusMe, (OTOCHHTE3, OMOIOTUYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIEBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorust: mnHIIEBBIE MPOAYKTHI, OCHOBBl PAllMOHAIBHOIO IHUTAHUS, MOIOIIKME CPENICTBA,
JIEKapCTBEHHBIE 1 KOCMETUYECKHE TpenapaThl, MaTEpPUaNIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperndyeckne 0OCHOBbI XMMHH

XuMu4ecKkuil 35eMeHT. AToM. fipo aToMa, U30TOIbI. DJIEKTPOHHASI 000104YKa. DHEPreTUUECKUE YPOBHH,
MOAYpOBHU. ATOMHBIE oOpOHTanu, s-, p-, d- smeMeHThl. OCOOCHHOCTH pacHpeleleHUus] AJIEKTPOHOB II0
opOUTaIIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHAS KOH(PUTYpaIIHsI aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux snemMeHToB [[. . MenneneeBa. CBsi3b
nepuoanydeckoro 3akoHa u llepumommueckodt cucremsl xumuueckux aviemeHtoB JI. M. Menneneea c¢
COBPEMEHHOUM Teopuel CTPOCHHSI aTOMOB. 3AKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIAM M MeproJaM. 3HauUeHHE TEPHOJMYECKOTO 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKas CBSA3b. BuUabl XMMHMUYECKON CBsI3M (KOBaJEHTHAas HEMOJIApHas U
NOJISIpHAs, MOHHAsA, MeTajindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM XMMUYECKOH CBsI3M (OOMEHHBIH
Y JOHOPHO-AaKIENTOpHBIN). BogoponHas cBsizb. BaqeHTHOCTh. DNEKTPOOTpUIIATENHHOCTh. CTENEHb OKUCTICHUSI.
WoHBI: KaTUOHBI U AaHUOHBI.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa BellecTBa. THIbI
KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELECTB OT THUIA KPUCTAUINYECKON PEIIETKH.

[TonsaTne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMJIHBIE PacTBOpbl. MaccoBas H0Js BELIECTBA B
pacTBope.

Knaccupukanus  Heopranmdyeckux  coequHeHuil. HomeHkimaTypa  HEOpPraHMYecKHMX  BEILECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAUICIKALUX K PA3ITUYHBIM KJIACCAM.

Xumnyeckass peaxkuus. Kiaccupukanus XMMHUYECKUX pPEaKIM B HEOPraHMYECKOW M OpPraHUYEecKOM
XUMHH. 3aKOH COXPaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI U IPEBPALICHUS DHEPTUU NPU XMUMHUYECKHUX
peaKkuusx.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3M4HbIX (pakTopoB. OOpaTHMble peakiuH. XUMHUYECKOE
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [latense.

Onexrponutuyeckass auccouuanus. CunpHble W cialOble 2eKTpoiauThl. Cpelna BOJHBIX pPacTBOPOB
BEILIECTB: KUCasi, HEUTpaJbHas, HIEJI0YHAasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCriepUMEHTAJIbHbIE METOAbl H3Y4YeHMsI BEIIECTB M MX MPEBpallleHui: JIeMOHCTpauus TaOIuil
«Ilepuoguyeckas cucreMa XUMUYECKUX 31eMeHTOB [[. . Menneneesa», uzydeHue Mojaeied KpUCTAIINYECKUX
peléToK, HaOMI0ACHUE U ONMMCAHUE JAEMOHCTPALMOHHBIX U JIAOOPaTOPHBIX OMBITOB (pa3ioXKeHHE NEepoKcHaa
BOJOpOAA B IPUCYTCTBHM KaTajau3aropa, OIPEINEICHUE CPeabl pacTBOPOB BELIECTB C  I[IOMOILBIO
YHUBEPCAJIbHOTO HMHJWKATOpa, PEaKIHMH HOHHOTO OOMEHa), MPOBEIEHUE MpaKTUYECKO paboThl «BrusHue
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEaKLIUN.

Pacuérnebie 3anaun.



Pacuérel o ypaBHEHUSAM XUMHUYECKHX PEAKIMI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
WCIIO0JIb30BAHUEM MOHATUS «MACCOBas J10JIS BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxkenne HemeraimoB B Ilepuogmyeckod cucreMe xumuuyeckux siaemeHtoB . .
MemnzeneeBa 1 0COOEHHOCTU CTpOeHHUs aToMOoB. DuU3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIIJIOB
(Ha mpuMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

XUMUYEeCKHE CBOWMCTBA BaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, cepbl, a3ora, ¢Gocdopa, yriepona u
KPEMHHUS) U UX COEAUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUMHEHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIUHEHUN.

Meramnsl.  Ilonoxxenne wMerawioB B llepuogmyeckoi cucreme xumuyeckux asviemeHros [l M.
MenpeneeBa. OcoOEHHOCTH CTPOEHHUSI 3JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme Qusnveckue
cBoiicTBa MeTasuioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HATPSHKEHUN METaIIOB.

XWMHYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpWM, KalWi, KajabllMid, MarHUW, aJlOMHHUH, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCIUHEHUH.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHHUKE.

DKCHepUMEHTAIBHBIE METO/IbI U3YyUEHHUS BEUIECTB U UX MPEBpALICHUN: N3yYeHHE KOJUIEKIMU «MeTasuibl
U CIUIaBb», OOpa3lOB HEMETA/NIOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ady, HAOJIOJeHHE U OIHCaHUE
JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCH/IA aTIOMUHUS C paCTBOPAMU KHUCIIOT
U 1IeTI04el, KaueCTBEHHBIE PEaKI[Mi Ha KAaTHOHBI METAIIJIOB).

Pacuérnebie 3anaun.

Pacuétel Maccel BemecTBa uiiu 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU 00bEMY
OJIHOTO M3 YYacCTBYIOLIMX B PEaKIMM BEUIECTB, pacy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKkiLMu, €ClIi OJTHO U3 BEILIECTB UMEET PUMECH.

XUMHUA U )KU3Hb

Ponp xumuu B oOecrieueHUM SKOJIOTMYECKOM, SHEPreTMUeCKOW M MUIIEeBOM 0e30MacHOCTH, Pa3BUTUU
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienust 06 OOIMIKMX HAYYHBIX IPUHIIMIIAX MPOMBIIUICHHOTO MOJTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BEHICCTB U MATEPHAIIOB: BAKHEWIIIME CTPOUTEIIbHBIE MaTepHabl, KOHCTPYKIIMOHHbBIC
Marepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepHalibl JJIs 3JEKTPOHUKH, HAaHOMATepHaJlbl, OPraHUYECKUE M
MUHEpaJIbHbIE YA0OPEHHUSI.

XUMHSLT W 30pOBbE YEJIOBEKA: IIpaBUjia HCIIONb30BAHUS JIEKAPCTBEHHBIX IpErapaToB, IpaBUia
0€301acHOTO UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HM.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBs3€M MpU HM3ydeHHH oOIIed W HeopraHumdecko xumuu B 11 kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHSATUH, TaK U TOHSATHH,
SIBJISTFOLITUX CSI CACTEMHBIMH JIJIsI OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTecTBEeHHO-HAYYHbIE TOHATHSA: Hay4YHBIH (akT, TUIMOTE3a, 3aKOH, TEOpHs, aHallu3, CUHTES,
KJ1accuuKanusi, NepuoAMIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJICHHE.

®duznka: MaTepusi, SHEPIHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAIUOAKTUBHOCTbD,
MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, GU3UUYECKUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kneTka, opraHusm, ’KocucTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI, BUTAMHHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHOoNmorus: XuMUYECKas MPOMBILIIEHHOCTb, METAJUTYPrHUsl, TPOU3BOJCTBO CTPOUTENIHBIX MATEPUAIIOB,
CEIbCKOXO3SUCTBEHHOE TPOM3BOJICTBO, MHINEBAs MPOMBINIJIEHHOCTh, (hapMaleBTHUECKasi MPOMBIILIEHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX IMPENnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepUaOB, 3JEKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 XMW HA BA30OBOM YPOBHE
CPEAHEI'O OBHIETO OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS 00Y4arOIIUMUCS MPOTPaMM CPEIHETO
ob1iero odpa3oBaHusi (JIMYHOCTHBIM, METAIPEAMETHBIM U MpeIMeTHbIM). HayuHo-MeToanueckoi OCHOBOM st



pa3paboTKy IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTpaMM CpenHero oOIiiero oOpa3oBaHHs SBISETCS
CHUCTEMHO-/I€ATEIbHOCTHBIN MOAXO.

B cooTBeTrcTBUM € CHCTEMHO-IEATENBHOCTHBIM ITOAXOAOM B CTPYKTYpE JIMYHOCTHBIX pEe3yJIbTaTOB
OCBOGHMS TpeaMera «XHUMHS» Ha YPOBHE CpeaHero oOmero oOpa3oBaHMs BBIIEICHBI CIEYIOIIHNE
COCTABJISIFOLIHUE:

OCO3HaHME OOYUYAIOMIMMUCS POCCHICKON TPakJaHCKON MJACHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEEIICHUIO;

HaJIMYMe MOTHUBAIIUU K 00YYCHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUH JIMYHOCTH HA OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPATUIUI 0a30BOI HAYKU XHMHH;

TOTOBHOCTh M CHOCOOHOCTH OOY4YaroIIMXCsl PYKOBOACTBOBATHCS B CBOEH JESATENBHOCTH II€HHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHU, MIPUCYIIUMH LIETOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMs;

HaJIM4Yue IPABOCO3HAHUS DJKOJOTUYECKOM KYJIbTYphl W CIHOCOOHOCTH CTaBUTh 1€l U CTPOUTH
KU3HEHHBIE IUIaHBbI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» JOCTUraloTCs B EIUHCTBE Y4eOHOU U
BOCIIMTATEJIbHOW JI€ATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHMUYECKHMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJ€AJIaMU POCCUICKOTO Tpa’kJaHCKOTO OOIeCTBa, MPUHSATHIMU B OOIIECTBE
HOpPMaMu M TpaBWIaMHM [OBEAEHHUS, CIHOCOOCTBYIOUIMMH IIPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTUS MU
HPABCTBEHHOI'O CTAHOBIICHUS JTMYHOCTH OOYUaOIINXCSI.

JInuHOCTHBIE pE3yJbTaTbl OCBOEHHUS IpeaMeTa «XHUMHS» OTpaXkaloT CHOPMUPOBAHHOCTh OINbITA
MO3HABATENIPHON M MPAKTUYECKON NEATEIbHOCTH OOYy4alolMXcs IO pealu3alii MPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHS OOYy4arOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX NpaB M OOA3aHHOCTEH, yBa)K€HUS K 3aKOHY U
MIPaBONOPAJIKY;

IIPE/ICTAaBICHMSI O COLMAIbHBIX HOPMAX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW IESTENbHOCTH MPH CO3JaHUHM Y4YE€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIbHBIX 33124, BHIOJHEHUN XUMHUECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHThI IPYTHX MpPU aHAIIK3e
Pa3IMYHBIX BUAOB y4eOHOW ACATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclIeJJUI0 OT€YECTBEHHON XUMHH;

YBa)KEHHsI K MTPOLECCY TBOPUECTBA B 00JIACTU TEOPHH M MPAKTHUECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHHUS
TOTO, YTO JOCTUKEHUSI HAYKU €CTh Pe3ylbTaT UIUTEIbHBIX HAOIIOJAEHUN, KPOIIOTIMBBIX IKCIIEPUMEHTAIbHBIX
IIOMCKOB, ITIOCTOSIHHOTO TPy/Jia YYEHBIX U IPAKTUKOB;

UHTEpeca M I[03HABaTENbHBIX MOTHBOB B TIOJYyYEHHMH M TMOCIEAYIOUIEM aHaiu3e HH(popManuu o
NIEPEIOBBIX JTOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMHUUYECKUMH SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE
pELIEHNs, OPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OIIEHMBAaTh CBOE IOBEJIEHUE M IMOCTYIKH CBOMX TOBApHUINEH € MO3UIMII HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITHUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMAaHMsI LIEHHOCTEH 3/10poBOoro M 0Oe30macHOro obpasa >KM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOItoIeHUsT TMpaBuil 0€30MacHOro OOpallleHus] ¢ BEIIeCTBAaMH B OBITY, MOBCETHEBHOM XH3HH M B
TPYZIOBOH JAEATENBHOCTH;

NMOHMMAaHMs IEHHOCTH TNPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO IOBEJIEHHUS B
CUTYaIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUH U HENPUATHS BPEIHBIX IMPHUBBIYEK (YIOTPEOJCHHs alKOroJisi, HapKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEJOBATEIbCKON JEATENbHOCTH, OOLIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTUX BUJAX JAEATEIbHOCTH;



YCTAaHOBKM Ha AKTUBHOE YyYacTHE B PELICHUM NPAKTHYECKUX 337ay COLUAIBHOW HANpaBIEHHOCTH (B
paMKax CBOETO Kjacca, IIIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YYEHHUIO Mpodeccuil pa3IudHOro pojaa, B TOM UHUCIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAaHUN IO XUMUH;

YBa)KEHUS K TPYLY, JIIOJSAM TPYAa U pe3ysibTaTaM TPYLOBOH AEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHIyaJbHON TpaeKTOpuu oOpa3zoBaHus, Oyayiiei npodeccun
U pealu3aluy cOOCTBEHHbBIX )KM3HEHHBIX IUIAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEH 001IeCcTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTUYECKU 1IE€JIECO00pa3HOTr0 OTHOLICHHWS K IMPHPOJIE, KaK MCTOUYHUKY CYIIECTBOBAHMSA >KU3HU Ha
3emie;

MOHUMAaHMs TJI00ATBHOTO XapaKTepa dKOJOTMYECKUX MPOoOIeM, BIUSHUS SKOHOMHUYECKUX MPOIECCOB HA
COCTOSIHUE NPUPOHON U COLIMATIBHOM CpeJibl;

OCO3HaHMA HEOOXOJMMOCTH  HCIIONB30BaHMUA JOCTIDKEHHH XMMUU JUIsI  PEIICHHs  BOIPOCOB
paLKOHAIBHOTIO IPUPOAOINOIb30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUHM, NPHUHOCAILUX BPEN OKPYKAIOLICH NPUPOAHOU Cpene, yMEHUus
IIPOrHO3UPOBAaTh  HEONAronpUATHBIE SKOJIOIMYECKHE TOCJIEACTBUA MPEANPHUHUMAEMbIX JEHCTBUHM U
[IPEeIOTBPALIATD UX;

HQJINYMS Pa3BUTOrO 3KOJOIMYECKOIO MBILIUICHHS, JKOJOTHYECKOM KyJIbTyphl, OIBITAa AEATEIbHOCTU
9KOJIOTMYECKON HalpaBJI€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOU U
COLMAJIbHOW MPAKTUKE, CIIOCOOHOCTU ¥ YMEHHUS aKTUBHO IPOTUBOCTOSTH UIEO0JIOTUU XeMopoouu;

7) e HHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHMsl CleUU(pUKA XUMHUU KaK HayKH, OCO3HaHUsA €€ posid B (POPMHUPOBAHUM PALHOHAIBHOTO
HAy4YHOT'O MBIIUIEHUS, CO3/IaHNHU LIEJIOCTHOTO MIPEICTABICHUS 00 OKpPY’KaIOIeM MUPE KaK O €JUHCTBE MPUPOIbI
U 4YelloBeKa, B IMO3HAHWU IPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHuH NpoOjeM COXpaHEeHUs NPHUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUMMOCTH XUMHUH JUISI COBPEMEHHOHN LMBUIIM3ALMU: B €€ TYMaHUCTHUUYECKON
HAIPaBJIEHHOCTU M BaXXHOW pOJIM B CO3JaHUM HOBOHM 0a3bl MaTepuanibHOW KYyJIbTYphl, PELICHUU TI00aNbHbBIX
npobjeM yCTOWYMBOIO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MHUILEBOW M 3KOJIOTHYECKON
0€30MacHOCTH, B pa3BUTUM MEIULMHBI, OOECIEUEHUH YCJIOBUN YCHEIIHOTO Tpyla M 3KOJIOTMYECKU
KOM(OPTHOMH KU3HU KaXKI0ro YjeHa o0IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAaHHs CYIIHOCTH METOJOB IO3HAHHUSA, MHCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIB30BaTh MOIydYaeMble 3HaHUS Ul aHadu3a U OOBSICHEHUS SBICHUN
OKpPY’KAIOILIEr0 MHUpa M MPOUCXOJSAIMIMX B HEM W3MEHEHUH, YMEHHUs JieJaTb OOOCHOBAaHHBIE 3aK/IIOUYEHHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO OJYyYeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJb30BaTh XUMUYECKUE 3HAHUA JUISl PELICHHUs] IPOoOJieM B peanbHbIX
KHU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON JeSITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENpephIBHOMY OOpa30BaHUIO U €aMOOOPa30BAaHUIO, K AKTHUBHOMY
MIOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU TIOTPEOHOCTSIMH;

MHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax MpodhecCHOHATBbHON 1eATeIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ynbTaThl OCBOCHUs y4eOHOro mpeaMera «XHMHsS» Ha YPOBHE CpeaHEero oOIIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble I (HPOPMUPOBAHHSI MUPOBO33PEHUS 00yUAIOIINUXCSI MEXIUCIUITMHAPHBIE (MEXIIPEIMETHBIE)
oOlIeHAay4YHbIE TOHSTHS, OTpaXKalolIHe I[eJOCTHOCTh HAyYyHOW KapTUHbI MHUpa U cheuuduky MeTo/I0B
MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPT U, SIBIICHHE, POLIECC, CUCTEMA,
Hay4yHbBIi (akT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeJ0BaHue, HaOII0IeHuE,
U3MepeHue, IKCIEPUMEHT U JIpyTHe);

VHHBEpCallbHble ~ yueOHble JeHCTBHS  (ITO3HABAaTENbHbIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIC),
obecrieunBarome  (GopMupoBaHue  (QYHKIMOHAIBHOM T'PAaMOTHOCTH U COLUMAIBHOW  KOMIIETCHIIMU
o0yJaronuxcs;



CIOCOOHOCTh O0YyYaromMXCsl MCMOIb30BaTh OCBOCHHBIE MEXAUCHUIIIIMHAPHBIE, MHUPOBO33PEHYECKHE
3HaHUS U YHUBEpCAJIbHbIC YUeOHbIE ICHCTBUS B IO3HABATEIILHOM U COIMAIbHON MPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OTPa)KalOT OBIAJCHUE YHUBEPCAJIbHBIMH YYEOHBIMU MMO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO03HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaJIU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpENeNIATh IENH MACATENbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU HUX JOCTIIKEHHS, COOTHOCHUTH
PE3yNbTaThl JEATEIILHOCTH C MTOCTABICHHBIMU LIEISIMH;

UCTOJIb30BATh MPH OCBOCHUM 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIIEIATH XapaKTEpHbIC
MpPU3HAKA TOHATUH U YCTaHABIMBAThb WX B3aHUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHSATHUS JUIS
OOBSICHEHUS OT/ACIBbHBIX (PAKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIC CBSI3U MEX/1y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTUBHBIC, JEIyKTHUBHbIC, [0 AaHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BBIBOABI M 3aKIIIOYCHUS;

MPUMEHITh B MpoOIlecce IMO3HAHUS, HCIOJIb3yeMble B XHMHH CHMBOJMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBBIBAaTh MOJICIBHBIE MTPEICTABICHHS — XMMUYECKUI 3HAK (CHMBOI) 2JI€MEHTa, XuMHudeckas (popmyia,
ypaBHEHHE XUMHUYECKOW peaklUh — MPU PEIIeHUH Y4YeOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHSTh HAa3BAaHHBIC MOJEJIBHBIC TPEICTABICHUS /IS BBIABICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKHX PEaKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEILIECTB U XUMUUYECKUX PEaKLUi;

dbopMynHpOBaTh LEIM M 33Ja4d HCCIICAOBAHUS, HCIIONB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
chopMyITHUPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI 1J11 (POPMHUPOBAHUS THIIOTE3HI IO
MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BIIa/IETh HABBIKAMHU CaMOCTOSITENILHOTO IUIAHWPOBAHUSA U TPOBEICHUS YYECHHYECKHX AKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHUS HaOJI01aTh 32 XOJJOM MPOIIECCa, CAMOCTOSATENBHO MPOTHO3UPOBATh €TI0 PE3yibTar,
dbopMynupoBath O00OOIIEHHS] ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3yJIbTATOB HCCIIEIOBAHMUS,
COCTaBJISATH 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpUOOpeTaTh ONBIT YYEHHYECKOH HCCIIeOBATENbCKOM U TMPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIIeHUS TMPAKTUYECKUX 3a/ad,
IMPUMEHEHHIO Pa3JInYHBIX METOA0B MO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCS B PA3IUYHBIX HMCTOYHMKAX uWHGOpManuu (HAy4HO-TIOMYJsIpHAs JHUTepaTypa
XUMHUYECKOTO COJICp)KaHUs, CIpaBOYHBIC TOCOOMS, pecypchl VHTepHeTra), aHaIM3UpOBaTh WHPOPMAILHUIO
Pa3IUYHBIX BUIOB U (GOPM MPEJCTAaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUMBOCTD;

(dbopMyIHpOBaTH 3ampoChl M TMPHUMEHATh PA3JIMYHBIE METOJIbI NpU TOHCKe W 0oTOOpe WHpOpManuy,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

MpUOOPETaTh OMBIT HCIOJIB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA M Pa3IHMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJIbHYIO (opMmy mpenacTaBieHHs HHopManuu (CXeMbl, Ipadukxw,
JarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCTIOJBh30BaTh HAYYHBIA S3BIK B KAaueCTBE CpEACTBa NpU paboOTe ¢ XHMHUYECKOH WH(pOopMarmei:
IPUMEHATh MEXIpeIMETHbIE ((PU3NYecKre U MaTeMaTUYecKue) 3HaKU U CUMBOJIBI, (hopMyIibl, aOOpeBUaTyphbl,
HOMEHKJIATYPY;

UCIOJIb30BaTh U MIPE0OpPa30BbIBATh 3HAKOBO-CHUMBOJIMUYECKHE CPEICTBA HATIIATHOCTH.

OgJianenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBHSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOM TeMbI B XOJ/€ JHajora W/Mil JUCKYCCUH, BHICKA3bIBATh
uzaen, opMyJIMpOBaTh CBOM MPEIJIOKESHUSI OTHOCUTEIILHO BBITIOHEHUS MPEIOKEHHON 33/1auu;

BBICTYIIATh C MPE3CHTAIeN pe3yabTaTOB MO3HABATENBHOM JEATEIIbHOCTH, MOTYYEHHBIX CAMOCTOSTENEHO
WJIA COBMECTHO CO CBEPCTHHKAMH TPH BBITIOJTHEHUN XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUIECKON pabOTHI 11O
MCCIIEIOBAaHUIO CBOMCTB M3Yy4aeMbIX BEIECTB, pealu3aluu y4yeOHOro mpoekta U (popMyaupoBaTh BBIBOJBI MO
pe3ylbTaTaM MpPOBEAEHHBIX HCCIIENOBaHUI MyTEM COTJIaCOBAHMS MO3UMLMN B XOA€ OOCYXIeHus U oOMeHa
MHEHUSIMHU.



OBJj1aleHHe YHUBEPCATBLHBIMH PeryJIATUBHBIMH JeiiCTBHAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYHIECTBIISTH CBOIO IMO3HABATEIBHYIO JAEATEIBHOCTb, ONpenensis eé
Heny W 3aJadd, KOHTPOJIMPOBATh M IO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh IPEJIaraeéMblii alrOpUTM
JeWCTBUH MPH BBHIIOJTHEHNN YUeOHBIX M UCCIIEA0BATENBCKUX 3a1a4, BBIOMpaTh Hanbosiee 3P PeKTUBHBIN cr10co0
UX PEIICHHS C YUYETOM ITOTyICHHUS HOBBIX 3HAHWH O BELIECTBAX M XUMHYECKHX PEAKINAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTU Ha OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUA Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEJACTABICHHA O XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJIU XUMHUH B TIO3HAHUU SBIIEHUN MPUPOJIbI, B (OPMUPOBAHUU MBINUICHUS] U KYJIbTYpPhl JTUYHOCTH, €€
(YHKIIMOHATTFHOW TPaMOTHOCTH, HEOOXOIMMOHN i peIICHHs] NPAKTHYECKUX 3alad U OIKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJAralIIne MOHITHS
(XMMUYecKuil ~ 2JIeMEHT,  aToM,  OJJIeKTpOHHas  O00OJOoYykKa  aToMa,  MOJIEKyJla,  BaJEeHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHAst (opmyna (pa3BEpHYTast U COKpaNIEHHAS), MOJb,
MOJIIpHasi Macca, MOJSPHBIA O00BEM, YriaepoAHBIH CKeneT, (YHKIMOHANbHAS TPYIa, paguKkai, HU30MepHs,
M30MEphI, TOMOJIOTHYECKUU psAJl, TOMOJIOTH, YIIEBOAOPOJbI, KHCIOPOJ W a30TCOAECPKAIINE COCAMHEHUS,
MOHOMEp, MOJIIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOEHHUsI opraHu4ecKkux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIINE B OCHOBE IMOHUMAaHUS MPUUYUHHOCTU U
CHUCTEMHOCTH XWMHYECKHUX SIBJICHUH, (DaKTOJOTMUYECKHE CBEICHUS O CBOWCTBaX, COCTaBe, IOJNYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHMYEeCKHX BEUIECTB B OBITY M MPAKTUYECKOW IESTENbHOCTH
YEJIOBEKA;

chOPMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTepHbIE MPU3HAKU TMOHITHM, YyCTaHAaBIUBaTh UX
B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIME MOHATHS MPHU OMUCAHUU COCTaBa, CTPOSHUS W IMPEBpaIICHUI
OpPraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUICCKYIO CHMBOJIMKY JIJISI COCTaBJICHHSI MOJICKYJISIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHOW) (opMyNn OpPraHMYecKUX BEUIECTB W YpaBHEHUN XUMHUYECKHX
peakiuii, U3roTaBIUBaTh MOJEIM MOJIEKYJ OPTaHHMYECKUX BEIIECTB IS WJUTFOCTPAIlMH UX XUMHUYECKOTO M
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABJIMBATh MPHUHAIICKHOCTh U3YUCHHBIX OPraHUYECKUX BEIIECTB I10
WX COCTaBy M CTPOCHHIO K ONPENEIEHHOMY KJacCy/Tpymme COeIuHEHUH (yrIeBOJOPOJbI, KHUCIOPOI H
a30TCOJICPXKAIINE  COCJUHEHHUS, BBICOKOMOJICKYJSIDHBIE  COCAMHEHHWs), JaBaTh MM  Ha3BaHHUS 10
cucremarnyeckor HomeHknatype (IUPAC), a Takxke NpUBOAWTH TPUBUAIbHBIE HAa3BaHUS OTIEIbHBIX
OpraHWYECKUX BEIIECTB (ITUJICH, MPOMMWICH, alleTUIEH, dTUJICHTJINKOIb, TJIMIEpUH, QeHol, (Gopmanbaerus,
areTanpJeru], MypaBbiuHas KUCIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, IeUII0I03a, TIHIIIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BHJIbl XWMHUYECKOW CBSI3U B OpPraHMYECKHX COEIUHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHHUS TEOPUU CTPOCHUS OPTaHMUYECKHUX BemecTB A. M.
ByTtnepoBa st 00BsICHEHNS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUS
MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOeHUE, (U3UIECKHNE U XUMHUYECKHE CBONCTBA
TUTIMYHBIX TPEJCTaBUTENEH Pa3IMUYHBIX KIACCOB OPraHMYECKUX BEIIeCTB (METaH, dTaH, ITHUJIEH, MPOIHIIEH,
aneTuieH, OyraaueH-1,3, metmiOyranuen-1,3, 6€H30JI, METaHOJ, 3TAHOJ, ITHJICHIJIMKONb, TJIUIEPUH, (PeHo,
areTanbpJeru], MypaBblHasl U YKCYCHAsl KUCJIOTBI, TIIOKO3a, Kpaxmall, IeJITF0I03a, aMUHOYKCYCHAsl KHCIIOTa),
WUTFOCTPUPOBATH TCHETUICCKYIO CBSI3b MKy HUMHU YPAaBHCHUSIMHA COOTBETCTBYIOIIMX XUMHYCCKHX PEAKITHH C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOJOPOAHOTO CHIPhS (HEPTH, MPUPOTHBINA
ra3, yrojib), CocOObI UX MepepadOTKH U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MePepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHI IMPOBOJIUTH BBIUYMCICHHS 110 XUMHUYECKHM YypaBHEHHUSIM (Macchl, 00BbEMa,
KOJMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00BEMY, KOITUYECTBY OJHOTO
W3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKINN);



C(OPMHPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOH 3HaHMH 00 OCHOBHBIX METOJaX HAy4YHOIO IMO3HAHU,
UCTOJBb3yeMbIX B XHMHUHU TPH HU3YYCHHM BEIIECTB W XWMHUYECKUX SBJICHUN (HAOIIOACHUE, H3MEpEHUeE,
HKCIEPUMEHT, MOJCIUPOBAHKE), MCIIOJIb30BaTh CUCTEMHbIC XUMUYECKUE 3HAHUS JJIS MPUHATHS pEIIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM;

c(OPMHPOBAHHOCTb YMEHMH COOJIIOAATH MpaBHJIa MOJb30BaHUS XUMUYECKOM NOCYI0H U J1aOOpaTOpHBIM
o0OpyZOBaHMEM, a TakXKe IpaBuja OOpamleHHs C BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIHUSIMH IO
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMU IUIAHUPOBATH M BBIMOJIHATh XWMHUYECKHUH SKCIEPUMEHT (TpEeBpaIICHUs
OpPraHUYECKUX BEIIECTB IPU HAarpeBaHUM, IOJIyYE€HUE STHICHA M H3yY€HHE €ro CBOWCTB, KayeCTBEHHBIE
peaKkIMy OpPraHWYeCKHUX BEUIECTB, JEHATypalusi OEJIKOB MpH HArpeBaHWHU, LIBETHBIE pPEAKIUH OCIIKOB) B
COOTBETCTBUM C IpaBWJIAMM TEXHHUKHM O€30MaCHOCTH MNpH OOpaIleHUH C BEUIeCTBAMU M JIaOOPATOPHBIM
000pyZIOBaHUEM, NPEACTABIATh Pe3ylIbTaThl XMMHUYECKOTO OSKCIIEpHUMEHTa B (popMe 3amucu ypaBHEHHIMA
COOTBETCTBYIOLIMX PeaKLui U (POPMYIMPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XHUMUYECKYI0 MH(POPMALIUIO, TIOTYYaeMyI0 H3
pa3HbIX HCTOYHUKOB (cpescTBa MaccoBoil nHpopmaly, HTepHET U Ipyrux);

c(pOpMHUPOBAHHOCTh YMEHUI COOJIIOAATh MPaBHiIa SKOJIOTHUECKH 11€1€CO00Pa3HOro MOBEJECHUS B ObITY U
TPYAOBOM JEATEIbHOCTH B LENAX COXPAHEHHUs CBOErO 3JI0POBbsl M OKpY)KAIOUIEW IPUPOJHOM Cpesbl,
OCO3HAaBaTh OMACHOCTb BO3JEHUCTBUS Ha JKUBbIE OPraHU3MbI OIPEJIEIEHHBIX OPraHMUYECKUX BEIIECTB, IOHUMAs
cmbicn nokaszarens [I/IK, moscHATh Ha mpumepax cnocoObl YMEHBUIEHHS M MPEAOTBPAIIEHUS MX BPEIHOIO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00ydYaroluxcs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbS: yYMEHHE IPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUIA;

IV CIIeNbIX U CIA0OBUASIIMX OOYyYaroIMXCs: YMEHHE MHCIOJb30BaTh PEIbEPHO-TOYEUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3armucu XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenmMeTHBIe pe3ybTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh NPEACTABICHUN: O XMMHMYECKON COCTABIIAIOLIEH €CTEeCTBEHHO-HAyYHOM KapTHUHBI
MHUpA, POJIM XMMHUHU B TIO3HAHUH SIBICHUHA MPHUPOJBI, B (POPMUPOBAHUN MBIIUICHHUS W KYJIbTYphI JTUYHOCTH, €€
(YHKLIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAMMOHM Ml peUleHHs MpakTHUYeCKMX 3aJad U SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpas BKIKYACT: OCHOBOIIOJATAIOIIME TOHATHUSL
(XMMUYeCKUIl 3JIEMEHT, aTOM, W30TOM, S-, pP-, d- AJIIEKTPOHHbIE OpOUTAIM aTOMOB, MOH, MOJEKYJa, MOJb,
MOJISIpDHBIH  00BEM, BaJEHTHOCTb, 3JEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHHs, XHMUYECKas CBA3b
(xoBaJIeHTHasi, HMOHHAs, METaJUIMYECKas, BOJOPOJAHAs), KpHUCTAJUIMUECKas pEIETKA, THUIMbl XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOIUTBI, HEIICKTPOIUTHI, DIECKTPOIUTUYECKAss AUCCOLMALMA, OKHUCIUTEID,
BOCCTAaHOBUTENb, CKOPOCTb XUMHUYECKON peaklWH, XUMUYECKOE pPAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
JJIEKTPOJIUTUYECKON Juccouuanuu, nepuoaudyeckui 3akoH [I. M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAaHEHUS U NPEBpAIICHUS SHEPIMM NpPU XHUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMUMHWH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALME B OCHOBE IMOHUMAHUsA IIPUUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKHUX SBJIEHUH, ()aKTOJIOTMUYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, IOJYYEHUU U
0€30MaCHOM HCIOJIb30BAHUU BAXKHEWIINX HEOPraHWYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU NEATEIHbHOCTH
YEJI0BEKa;

C(OPMHPOBAHHOCTE YMEHHUH BBIABIATH XapaKTepHbIE TMPHU3HAKK IOHATHUHM, YCTAHABIMBAaTh MX
B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE IOHATHS IPU OINKWCAHWM HEOPTraHWYECKHX BEIIECTB M HX
[IPEBPAILICHHUI;

c(OpMUPOBAHHOCTh YMEHUH UCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBIEHUS (OPMYJT BELIECTB
U YpaBHEHUH XMMHUYECKUX peakuui, cucremarndeckyto HomeHkinatypy (IUPAC) u TpuBHanbHblE Ha3BaHUS
OTJIENbHBIX HEOPraHMYECKUX BEILECTB (yrapHbIi ra3, yriIeKUCIbli ra3, aMMHaK, rameéHasi U3BeCTh, HerameéHas
U3BECTb, IUTHEBAS COJA, IUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHHI OMpEeNATh BaJI€HTHOCTh U CTETIEHb OKHCIIEHUSI XUMUYECKUX AJIEMEHTOB B
COEUHEHMAX paA3IM4YHOIO COCTaBa, BHJ XUMUYECKOW CBS3M (KOBAJEHTHAs, WOHHAs, METAJUIMYecKasd,
BOJOPOJHAs) B COEIMHEHHUAX, THUIl KPUCTAUIMYECKONM pemETKH KOHKPETHOrO BellecTBa (aromHas,
MOJIEKYJISIpHasi, HOHHAs, MeTaNIHuyecKas), XapakTep Cpeibl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCTMHCHHI,



c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAIJICHKHOCTh HEOPraHMUECKHUX BEIIECTB MO UX COCTaBy
K ONpEeIe€HHOMY KIACcCy/TpylIe COSAWHEHHH (TPOCThIE BEIIECTBA — METAUIBl M HEMETAJUTbl, OKCHUJBI,
OCHOBaHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH pAaCKphIBaTh CMBICI Tmepuoaudeckoro 3akona JI. WM. MenneneeBa wu
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, 00BICHUTENBHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHX IJIEMEHTOB
1-4 nepuonos Ilepuoauyeckoii cucrembl XUMU4Yeckux anemMeHToB Jl. 1. MenaeneeBa, UCMOJIb3ysl MOHATUS «S-,
p-, d-37EKTPOHHBIC OPOUTANTHY, «IHEPTETUIYECKHE YPOBHUY, OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOHCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHUU MO mepuojaMm u rpynnam [lepmoandeckoil cuCTEMbl XMMUYECKUX
anemeHToB /1. . Meneneena;

chOpMUPOBAHHOCTh ~YMEHHUIl  XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE CBOICTBa
HEOPraHUYECKHX BEIECTB PA3IUYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOW CBS3U MEXIY
HEOPraHUYECKMMH BEIIECTBAMU C IOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMHUECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIMHA [0 PA3TMYHBIM TMPU3HAKAM
(4ucity M cOoCTaBy pearupyrollux BELIECTB, TEIIOBOMY (G (EKTy peakiuu, U3MEHEHUIO CTENEeHEeH OKUCIICHUs
AJIEMEHTOB, 0OPATUMOCTH PEAKITUH, YIACTUIO KaTaln3aTopa);

cOpPMUPOBAHHOCTh YMEHHI COCTaBISATH YpaBHEHHS pEaKUUi pa3IUYHbIX THUIOB, TOJHBIE H
COKpallI€HHbIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, TIPU KOTOPBIX 3TU PEAKIIUU HAYT J0
KOHIIQ;

c(hOpPMHUPOBAHHOCTh YMCHHI TIPOBOJIUTH PEAKIINH, ITOATBEPIKIAIONINE KAaUeCTBEHHBIM COCTaB Pa3IUIHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKHUX BEIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH PACKPBIBATH CYHIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil
MTOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOIO OajaHca 3TUX peaKIuii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKOH peakluu OT PazIUYHbIX
(hakToOpoB; XapakTep CMENICHHWS XUMHYECKOTO DPABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(mpunanun Jle Ilarense);

cOpPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XWMHUYECKHE TPOIECCHI, JIeKAllie B OCHOBE
MIPOMBIIIJICHHOTO TOJYYeHHs] CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH IpPEICTaBICHUA 00
OOMIMX HAYYHBIX MPUHIIUTIAX U IKOJIOTHYCCKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS C HCIONIH30BAHHEM TOHATHUS «MaccoBas OIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MPH XUMHYECKUX PEAKIMSAX, MacChl BEIIECTBA WIIU
00BEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B peaKIUu
BEIIIECTB, TEIUIOBOTO 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BEIECTB, MPEBPAIICHUS U
COXpaHEHUs SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOIIOATh MPaBHJIa TOJIb30BAaHUS XUMHUECKOU TTOCYI0N U J1abOpaTOpHBIM
o0opynoBaHUEM, a Tak)Ke IMpaBuUia OOpalIeHHs C BEUIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMHU TIO
BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINONHITh XUMHUYECKUNH OJKCHEPUMEHT (pasiosKeHue
MEePOKCUa BOJOPOAA B MPUCYTCTBUU KaTaJM3aTOpa, OMpPEAENIEHUE CPebl PacTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATBHOTO WHAMKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW PEaAKIIMH, PEaKIUH
MOHHOTO OOMEHa, KaueCTBEHHBIE PEAKIIMU Ha CylbdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHUS,
pellleHre YKCIIePUMEHTANBHBIX 33/a4 Mo TemMaMm «MeTtamns» U «HemeTamib») B COOTBETCTBUH C MPaBUIIAMH
TEXHUKU O€30MacHOCTH MpU OOpallleHWH C BELeCTBAaMH U J1abOpaTOPHBIM 00OPYJOBAaHHMEM, IPEICTABIISTDH
pe3yNbTaThl XUMHUYECKOTO SKCIepuMeHTa B (OpMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUuid U
(hopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYIO MH(POPMAIIUIO, MTOIYyIaeMyI0 U3
Pa3HBIX UICTOYHUKOB (CPEACTBA MACCOBOW KOMMYHUKaINK, IHTEpHET U ApyTruXx);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIAThH MpaBUiIa IKOJIOTUYECKH 11e71eco00pa3HOro MOBeICHUS B OBITY H
TPYOBOM JEATEIHLHOCTH B IIEJIAX COXPAHEHHs] CBOETO 3J0POBbS M OKPYXAIOMIEH TMPUPOTHON Cpembl,
OCO3HaBaTh OMACHOCTb BO3ACHCTBUS Ha >KUBBIE OPraHU3Mbl OMNPEACNIEHHBIX BEIIECTB, MOHMMAs CMBICI
nokazatenst [IJIK, mosicHaT Ha mnpuMmepax CrmocoObl YMEHBIICHHS | MPEAOTBPAIIEHUS WX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsT OOy4YaroIMXCS ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHE NPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKHUX SIBICHUII;



IUISL CIENBIX W CIa0OBUAAIIMX OOy4aroUIMXCs: YMEHHE HCIIOIb30BaTh PEIbe(hHO-TOUCUHYIO CHUCTEMY
obo3nauenuii JI. bpaidist i 3anucu XUMUYECKHX (GOPMYIL.
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KTII no xumuu (6a30Bb1ii ypoBeHs) s 10 kiracca




No Tema ypoka Jara usydeHus
) 1o TiaHy | (aKTUUecKH

1 IIpenmeT opranndeckoil XUMuH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE 02.09.25

> Teopust cTpoeHus: opranndeckux coeiuHeHuid A. M. BytiepoBa, €€ 0OCHOBHbIE 09.09.25
MOJIOKEHUS

3 [IpencraBnenue o kiaccuukauy oprannyeckux semects. Homenknarypa 16.09.25
(cucremaTHuecKas) ¥ TPMBUAIbHBIC HA3BAHUSI OPTaHUYECKUX BEIISCTB T

4 AJIKaHBI: COCTAB U CTPOCHHE, TOMOJIOTHYECKUH PsilL 23.09.25

5 MertaH 1 3TaH — OpoCTEHILINE IPEICTABUTEIN AIKAHOB 30.09.25

6 AJKEHBI: COCTAaB M CTPOCHHE, CBOHCTBA 07.10.25

7 OTujeH U nponuieH — MpocTeine NpeACcTaBUTENN AJIKEHOB 14.10.25

8 Pemenne 3amaa mo Teme «AnkaHbl. AJTKEHBI) 21.10.25

9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonydeHne cHHTETHYECKOTO 28.10.25
KaydyKa U pe3uHbI

10 AJ‘IKI/IHI?’I: cocTaB 1 0CcOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHUM Psifl. ALETHIICH — 11.11.25
IPOCTEHINN IPEACTaBUTENb AJKHMHOB

11 Brruncienns no ypaBHEHHIO XUMHUYECKON peakluu 18.11.25

12 ApeHbl: 0eH30J1 ¥ ToNyoJl. TOKCHYHOCTh apeHOB 25.11.25

13 I'eneTnyeckas CBs3b YINIEBOJOPOAOB, IPUHAMISKAIIHUX K PA3JIMYHBIM Klaccam 02.12.25

14 [TpupoaHble UCTOUHUKHI YTJIEBOIOPO/IOB: MIPUPOAHBIN Ta3 U MOIMYyTHbIE HEPTSIHBIE 09.12.25
ras3bl, He)Th M IPOAYKTHI €€ mepepadoTKU

15 KontponpHas pabota o pazzaeiny «YTiIeBoJI0poIbh» 16.12.25

16 IIpenenbHpIE OJHOATOMHBIE CIMPTHI: METAHOJ U 3TaHOJ. BogoponHas cBs3b 23.12.25

17 MHOroaToMHbI€ CIIUPTHL: STUICHIIUKOJIb U TNIHLEPUH 30.12.25

18 ®DeHo: cTpoeHNe MOJICKYITHI, (Pr3HYecKre U XUMHUIeCKHe CBOMCTBA, IPUMEHEHHE 13.01.26

19 Anbaeruibl: opMalbACTH U alleTaIbACTHI. AIICTOH 20.01.26

20 OHOOCHOBHBIE MpeJeNIbHbIE KAPOOHOBBIE KUCIOTHI: MypPaBbUHAS U YKCYCHAs 27.01.26

21 [Tpaktuyeckas pabora «CBoicTBa pacTBOpa YKCYCHOW KHUCIOTBD» 03.02.26

2 CreapuHOBas U OJIEMHOBAS KUCJIOTHI, KaK IPEACTABUTENN BHICIINX KApOOHOBBIX 10.02.26
KHCJIOT

23 Mpblj1a KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBUE 17.02.26

o CrnoxHable 3QHUpBI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX 24.02.26
2¢hupoB

25 Kupsl: ruaponus, mpruMeHeHne, OM0JI0THYecKas posib KUPOB 03.03.26

2% YrneBogpl: coctas, kiaccudukanys. Baxxknelme npeacTaBuTeny: rioKo3a, 10.03.26
¢bpykTO3a, caxaposa

27 Kpaxman u nemiroio3a Kak IpupOAHbIE TOJTUMEPBI 17.03.26

73 KontponbHas paborta no pasaeny «Kucnoponacoaepxaiiye opraHudeckue 24.03.26
coeqrHeHMs»/ Beepoccuiickast mpoBepoyHas paborta

29 OO0mast xapakTepHCTHKA a30TCOAEPKALINX OPTaHUYECKUX COCTUHEHUH / 07.04.26
Bcepoccuiickast npoBepovHas pabora

30 AMWHBI: METUJIAMUH ¥ aHWJITUH 14.04.26

31 AMHUHOKHUCIIOTBI KaK aM(OTepHbIE OPraHUYECKHE COSTUHEHUS, UX OMOJIOTHYECKOE 21.04.26
3navenue. [lentuapl. benku kak mpUpoIHbIE BBICOKOMOJIEKYIISPHBIE COCTMHEHMS

32 OCHOBHBIE MOHSTHSI XUMHH BRICOKOMOJIEKYJIAPHBIX COeTMHEHHI 28.04.26

33 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coenHeHmi. [1nacTtmaccsl, 05.05.26
Kay4JyKH, BOJIOKHA

34 Hroropast KOHTpOJIbHAS paboTa 12.05.26

KTII no xumuu (6a30Bblii ypoBeHns) 1 11 kiacca




[ata n3ydenus

Ne Tema ypoxka
10 TUIaHY (dakTHUECKH

1 XUMHUYECKHUH dI1eMeHT. ATOM. DJIEKTPOHHAs! KOH(UTypalys aTOMOB 03.09.25

’ I13 u IICXD JI. 1. Menneneena, UX CBSI3b C COBPEMEHHOH TeOpHUEH CTPOSHUS 10.09.25
aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKHX 3JIEMEHTOB U UX COEIUHEHUI 17.09.25
o rpynnam u nepuonam. 3uauenue [13 u [ICXD B pazButun HayKu

4 CrpoeHue BelecTBa. XUMHYECKast CBSI3b, €€ BUIIbI, MEXaHU3MbI 00pa30BaHUS 24.09.25
KOBaJIEHTHOM CBsI3u. BosiopoiHas cBA3b T

5 BanenTtHOCTh. OnekTpooTpHuaTenbHOCTh. CTeneHs okuciaeHus. BemecTsa 01.10.25
MOJICKYJISIPHOT'O M HEMOJIEKYJISIPHOTO CTPOEHUSI

6 [TonsTHe 0 aucnepcHBIX cucTeMax. MICTHHHBIE M KOJIJIOUIAHBIE PACTBOPEI. 08.10.25
MaccoBast 1015l BEIECTBa B paCTBOPE

7 Knaccudukamms n HOMEHKIIaTypa HEOPTaHUIECKUX COeTUHEHNH. | eHeTraeckas 15.10.25
CBSI3b HEOPT'AaHWYECKUX BEILECTB, PA3JIHUUHBIX KJIACCOB

8 Knaccudukarms XuMHUIeCKAX peakliii B HEOPraHMUECKOW U OPraHNnIeCKON XUMUHU 22.10.25

9 Ckopoctb peakiuu. O6paTiMble peakuni. XMMHYECKOEe PABHOBECHE 05.11.25

10 HpaKTqucEaﬂ pabota Ne 1. «BnusiHre pa3nuuHbIX (PakTOPOB HA CKOPOCTh 12.11.125
XMMUYECKOH peaKLIuim»
OnexTponutuieckas apuccoruanus. [lorsarue o BonoponHom mokasarene (pH)

11 pactBopa. Peakiiuu nonHoro oomMeHa. ['naponan3 opraHn4eckux U HEOPraHMUECKUX 19.11.25
BEIIECTB

12 OBP. [lonsTHE 00 3NEKTPOIH3E PACIUIABOB U PACTBOPOB COJICH 26.11.25

13 KonTponbHas paborta no pazneny «TeopeTrnueckne OCHOBBI XUMUN» 10.12.25

14 Mertamsl, nx nonoxenne B [ICXD JI. . MeHnaeneeBa 1 0COOEHHOCTH CTPOSHUS 17.12.25
aToMoB. O0mme (hu3nyecKre CBONCTBA METAIIIOB T

15 CmiaBbl METAIUIOB. DNEKTPOXUMHUUECKUH Psil HAITPSDKEHUN METAJJIOB 24.12.25

16 XVMUYECKHE CBOMCTBA BAKHEHIITUX METAIIOB (HATPH, Kauii, KaabI|ii, MarHUH, 14.01.26
ATIOMHUHNN) ¥ MX COCTHHCHUI

17 XHUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX COCTUHEHUI 21.01.26

18 XHUMHUUeCcKre CBOMCTBA ITWHKA, JKeJIe3a M UX COeTUHEHMI 28.01.26

19 [IpakTnueckas padora Ne 2. "PemieHne skcrieprMeHTAIBHBIX 33/1a4 10 TEME 04.02.26
«Mertamib»"

20 Hemerannsl, ux nonoxenue B [ICX3 1 0coOeHHOCTH CTPOEHHsI aTOMOB 11.02.26

71 du3uvecKkre CBOMCTBa HEMETAIUIOB. AJUIOTPONHS HEMETAJUIOB (Ha pUMepe 18.02.26
KHCIIOpOJIa, cepbl, octopa u yriaepoaa)

22 XHUMHUYECKHE CBOWCTBA FAJIOT€HOB, CEPBl U UX COCAUHEHUI 25.02.26

23 XumuuecKre CBOMCTBA a30Ta, pocdopa 1 UX coeMHEHHUH 04.03.26

24 XYMHYECKHE CBOICTBA yriepoia, KpeMHHUS U UX COeAMHEHUI 11.03.26

25 [IprMeHeHne Ba)KHEHIIIMX HEMETAIJIOB M X COeTUHEHHUN 18.03.26

26 O0001IeHre U cucTeMaTH3alKs 3HaHUH 110 TeMe «HeMeTamanl 25.03.26

27 }:IpaKTquCKa'.fI pabota Ne 3. «Pemenne 3KkCiepuMEHTANbHBIX 3a/1a4 10 TeMe 08.04.26

Hemeramisl"»

28 Htorosast KOHTpoJIbHAs padoTa 15.04.26

29 Pemenue 3amau no remaMm «MeTtamwisl»y U «HeMmeTramisn) 22.04.26

30 Heoprannueckue u opraHM4ecKUe KUCJIOTHI M OCHOBAaHUS 29.04.26

31 AmMboTepHBIe HEOPraHUYECKHE U OPraHUYeCKHe COSTMHEHNS, TeHETHIECKas CBA3b 06.05.26

32 Pons xumun B 0OecrieueHIH IKOJIOTHIECKOM, SHEPreTHIECKOHN U THIIEBOI 13.05.26
0€3011aCHOCTH, Pa3BUTUU MEAULIMHBI

33 UenoBek B MHpE BEIIECTB M MaTEPHaIOB. XUMHSI U 3JOPOBHE YEIIOBEKA 20.05.26




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJTACC

Kon
NMpoBepsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

CdopMHupOBaHHOCTH MPEJCTaBICHUI 0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XMMHUH B MMO3HAHUU SIBIICHUU TIPUPOBI, B
GOpPMUPOBAHUM MBIIUICHUS W  KYJIbTYpPHl JIMYHOCTH, €€ (YHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOM MJisi pElIeHUs NPAKTHUECKUX 3a7ady U IKOJIOTUYECKU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM cpene

1.2

Bnanenue cucreMoil XMMHYECKUX 3HAHUM, KOTOpAas BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATUS (MOJIEKYJa, BaJIGHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJIIPHAS. Macca, MOJIIPHBIA 00BEM, YIIIEPOIHBIN CKETET,
GbyHKIIMOHAIbHAS TPYINa, paJuKall, U30MEpHs, HU30MEphbl, TOMOJIOTMYECKUN P,
TOMOJIOTH,  YIJIEBOAOPOJIbI,  KHUCIOPOA- W  a30TCOAEpPKAILIME  COCAUHECHUS,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (yIJI€BOJbI, KUPBI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCTUHEHHMS); TEOPUH U 3aKOHBI (TEOpus
XUMHYECKOT0 CTPOCHHUS Opranndeckux Bemects A.M. ByTiepoBa), 3aKOHOMEpHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMUH, (DAaKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBaX, COCTaBe,
MOJlyueHUu U O€30MacCHOM HCIOJNb30BAHUM BAKHEHIIMX HEOPraHUYECKUX U
0pFaHI/I‘-I€CKI/IX BCIICCTB B 6I)ITy nu HpaKTquCKOﬁ JCATCIIBHOCTHU YCIIOBCKA

1.3

ChopMupoBaHHOCT yMEHHWI  BBIABIATH  XapaKTEpHbIE NPU3HAKH  TOHITHH,
YCTaHABJIMBAaTh HX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS IIpU
OIIMCaHUU COCTABA, CTPOCHUS U IPEBPALLECHUM OPTraHUYECKUX COCAUHEHUN

1.4

c(OPMUPOBAHHOCTh ~YMEHUN  HCHOJB30BaTh XMUMMUYECKYID CUMBOJIUKY  JUId
COCTaBJIEHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOI) hopMyI
OpraHMYECKUX BEILECTB M YPaBHEHUN XMUMHUYECKUX PEaKIUi, U3rOTaBIMBATH MOJIEIH
MOJIEKYJI OpPraHMYeCKMX BELIECTB M WUIIOCTpalMM MX XHMHUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUpOBaHHOCTh  YMCHHH  YCTAHABIMBATH  MPHHAUICKHOCTh  H3YYCHHBIX
OpPTaHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OMNpeAeNEHHOMY Kiaccy
(rpymme) coeauHeHU (YriIeBOAOPOBI, KUCIOPOJ M a30TCOACPIKAIIUE COCAUHEHUS,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHMs), JaBaTh UM Ha3BaHUS IO CHUCTEMATUYECKOU
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHS ONMPEAETATh BUJbl XMMUYECKON CBSI3U B OPraHUYECKUX
COEIMHEHUSIX (0JIMHAPHBIE U KPAaTHBIE)

1.6

CopMUpOBAaHHOCTh ~ YMEHHUSI  NPUMEHSATH:  TOJOXKEHHS TEOPUH  CTPOCHUS
oprannueckux BemectB A.M. ByrnepoBa st 00bsSCHEHHMS 3aBUCUMOCTH CBOMCTB
BEILECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHMSI MacChl BEILIECTB

2.1

2.2

VYraesomopoasl.  Kucnmopopaconmepkaiiue W a30TCOACp)KAIIUE  OpraHHYECKHE
coeZIMHEeHUs. BRICOKOMOJICKYJISIpHBIC COCAMHEHUS

CdopMUpOBaHHOCTh yMEHUW TPUBOJUTH TPHUBHAIBHBIE HA3BaHHS OTIEIHHBIX
OPTraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTHJICH, dTUJICHTIUKOIb, TIUIEPHUH,
denon, Qopmanpaerun, aneTalbIerH]l, MypaBbHUHAs KHCIOTA, YKCYCHasi KHUCIOTa,
OJICMHOBasl KHUCJIOTa, CTEapUHOBAas KHUCJIOTA, TJIOKO3a, (QPYKTO3a, Kpaxmal,
11EJITI0J103a, TIIUIIMH)

CdopMupoBaHHOCTh yYMEHHI XapaKTEepH30BaTh COCTaB, CTPOCHHE, (U3MUECKHUE U
XUMHUYECKHE€  CBOWCTBA  THUNUYHBIX  NPEJICTABUTENICH  Pa3IUYHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTUJIEH, MPOMUJICH, alleTuieH, OyTaaueH-1,3,




MeTmIOyTaaueH-1,3, 6eH30J, MEeTaHOJ, 3TAHOJ, STWICHIJIUKOIb, TTIUIEpUH, (EHOI,
areTaiabAeTU/l, MypaBbUHAs M YKCYCHasi KUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTIs03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3
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ChopMUpOBaHHOCTh yMEHHS WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b  MEXKIY
TUNMYHBIMU  TIPEIICTABUTEISIMA  PA3JIMYHBIX  KJIACCOB OPraHUYECKUX BEIICCTB
YPaBHCHUSIMH  COOTBETCTBYIOIIMX XHUMHUYECKHUX pEaKIUid ¢ HCHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII

ChopMupoBaHHOCTh YMEHHSI XapaKTEPH30BaTh UCTOYHUKH YTIICBOIOPOIHOTO CHIPHS
(HedTh, TPUPOHBIA Ta3, Yrojib), CIOCOOBI WX TEpepabOTKU M TPAKTUUYECKOE
PUMEHEHHE TIPOIYKTOB TIepepadOTKU

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMUpOBaHHOCTh YMEHHI BIAJACTh CHUCTEMOW 3HAHWNW 00 OCHOBHBIX METOJaX
Hay4HOI'O MO3HAHUs, UCIIOIb3YEMBIX B XMMUU MIPU U3YYEHUU BEIIECTB U XUMHUUYECKHUX
ABJICHUN (HAOIIO/IeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHKE), WCIIOIH30BAThH
CHUCTEMHBIE XUMHUUYECKHE 3HAHUS JUISl IPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX NPUMEHEHHEM

3.2

33

ChopMUpoBaHHOCTh yMEHUH COOJIFO/IaTh TpaBWiIa IOJIB30BAHHUS XHUMHYCCKON
nocyfod u JabopaTOpHbIM OOOpYAOBaHMEM, a TaKkkKe IMpaBuia OOpallieHus cC
BCIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSIMU TIO BBHITIOJHCHHIO JIA0OPATOPHBIX
XUMUYECKHUX ONBITOB

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATh U BBITOJIHATH XUMHUECKUI 3KCIIEPUMEHT
(mpeBpallleHus OpraHMYECKUX BEIIECTB IPU HATrPEBaHMUM, IOJIyYEHUE JTHJIEHA U
U3y4EHUE €ro CBOWCTB, KAayeCTBEHHbIC pPEAKLMM OPraHUYECKUX  BELICCTB,
JieHaTypauust OeJIKOB IPU HAarpEeBaHUU, LIBETHBIE PEAKIMN OEJIKOB) B COOTBETCTBUHU C
IpaBUJIAMU TEXHUKU O€30MaCHOCTH MPHU OOPALIEHUH C BEIECTBAMH U JJAOOPATOPHBIM
000pyI0BaHUEM; TPEACTABIATh PE3yAbTAThl XUMHUYECKOTO JKCIIEpHUMEHTa B (hopme
3allUCH YpPAaBHEHUH COOTBETCTBYIOIIUX peakuuil U (opMyaupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB
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3.5

CdopMupoBaHHOCTh YMEHUIN MPOBOAUTH BBIYUCIECHUS 10 XMMHUYECKHM ypPaBHEHUSM
(Maccel, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA WIJIM MPOAYKTa PEaKIUH 10
U3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX BEUIECTB WM
IPOJYKTOB PEAKIIUN)

CopMupoBaHHOCTh ~ yYMEHHUH  KPUTHYECKM  AHAIW3UPOBATh  XUMHUYECKYIO
UHPOpPMALIMIO, TOJAY4aeMyld M3 Ppa3HbIX HCTOYHUKOB (CpelICTBa MaccCOBOM
uH(popmanuu, cetb UHTEpHET U 1pyrue)

3.6

ChopMHUpPOBAaHHOCTH YMEHUW COOJIIOAATh MPABHJIA SKOJOTHUYECKH IE€JIECO00pa3HOTO
MOBEJICHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LENIAX COXPAHEHHs CBOETO 3/10pPOBbs
U OKpYXarolel mpupoIHOM cpelbl, 0CO3HABAaTh ONACHOCTh BO3JEUCTBUS HA >KHUBbBIE
OpPraHU3MBbl OIpPENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas CMBICI IOKa3aTems
K (mpenenbHO MOMYCTUMOW KOHIEHTpALMU), MOSICHATh Ha MIpUMEpax CHOCOObI
YMEHBILEHUS U NPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS HA OPraHU3M YEJIOBEKA

11 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHO 00pa30BaTe/IbHOM
NMPOorpaMMbl CpeHero 00uero 00pa3oBaHus

TeopeTqucm/Ie OCHOBBI XUMHH

Bnanenue cucreMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHUYECKUI DJIEMEHT, aToOM, JJEKTPOHHAas 000J0YKa aroma, s-, p-, d-
AIIEKTPOHHBIE opburanmu aTOMOB, HIOH, MOJIEKYJa, BaJIEHTHOCTD,
3J'I€KTpOOTpI/IHaTeJ'IBHOCTI), CTCIICHb OKHCJICHUA, XUMHUYCCKasa CBsA3b, MOJIb, MO.]'I?IpHaSI




Macca, MOJSIPHBIA OOBEM, KPHUCTAJUIMYECKasl PeIEéTKa, TUIBl XUMHUYECKUX peaKkLui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE, PEaKIUH HOHHOTO
oOMeHa), pacTBOP, MEKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTUUYECKAs AUCCOLHALIUS,
OKHUCIIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOM PpEaKIHMH, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBl (TEOpHUs DIEKTPOJUTHUECKOW JUCCOLUALNH,
[lepuomuueckuii  3axkoH  J[.MI. MeHneneeBa, 3aKOH  COXpPaHEHHsSI  MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUAN S3BIK XHMHUH, (DAKTOJIOTUUYECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, IMOJy4YeHHMH U OE30MaCHOM HCIIOJIBb30BaHUM  Ba)KHEHIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUUECKON JICSTEIHHOCTH YeIIOBEKa

1.2

ChopMupOBaHHOCTh yYMEHHUH BBISBIATH XapaKTEpPHbIE MPHU3HAKH W B3aHMMOCBS3b
U3Y4YCHHBIX IIOHATUN, HPUMEHITh COOTBETCTBYIOIIME IIOHATHA IIPU OINUCAHUU
CTPOCHHsSI U CBOWCTB HEOPraHUYECKMX BEUIECTB M UX IIPEBPAILCHUM; BbIABIATH
B3aMMOCBA3b XHUMHUYECKMX 3HAHUN C MOHATHAMHM U TPEACTABICHUSAMHU JPYrHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

1.4

Branenve OCHOBHBIMH METOJAMHM HAYYHOTO IIO3HAHHUS BEIIECTB M XUMHUYECKUX
sBJICHUH (HaONI0AeHNEe, U3MEPEHHE, IKCIEPUMEHT, MOJICJINPOBAHUE)

ChopMupoBaHHOCTE YMEHHH OINpEACNATh BaJCHTHOCTh W CTENEHb OKHCIICHHUS
XUMHAYECKHX 3JIEMEHTOB B COCTMHCHHSX Pa3JIMYHOIO COCTaBa, BUJ XUMUYECKOH CBS3H
(koBaJIeHTHAsl, HWOHHAs, METAUIMYECKas, BOJOPOJHAS) B COCAMHCHHSX, THII
KPUCTAJUIMYECKOM pPEmETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISIpHasl,
WOHHAs1, METaJNINYECcKasi)

1.5

1.6

CdopmMupoBaHHOCTh yYMEHUH OINpEAENsATh XapakTep Cpeapl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUN

ChopmupoBaHHOCTE yMEHHsI  KJacCU(PUIIMPOBATH XUMHYECKHE pEakUud IO
pa3IMyYHBIM [pU3HAKaM (YUCIY U COCTaBy pEarupymoolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakluu, W3MEHEHHIO CTCIICHEH OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKkIfy, YJ4acTHIO KaTajln3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTaBIATh YPABHEHMsI pEaKUUil pa3jMyHBbIX THUIIOB,
MIOJIHBIE M COKPALIEHHbIE YPaBHEHUS pPeakIUii MOHHOro oOMeHa, yYUThIBas YCJIOBUS,
IIPU KOTOPBIX 3TU PEAKLUHU UAYT 1O KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUH NMPOBOJUTH PEAKIUH, OITBEPKIAIOLINE KaueCTBEHHBIN
COCTaB pa3JINYHBbIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

1.9

1.10

CdopmupoBaHHOCTH YMEHHI pacKpbIBaTh CYIIIHOCTh OKHCIIUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIUN TMOCPEICTBOM COCTaBIICHUS JJIEKTPOHHOTO OajaHca
ITUX peaKLun

ChopMUpOBaHHOCTb YMEHHM OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peaxkiuu oT pa3IuyHbIX PaKTOPOB

1.11

2.1

2.2

2.3

CpopMUpPOBAaHHOCTh YMEHUW OOBSICHATH XapakTep CMENICHUS XHUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeITHero Bo3aeiicTBus (mpunnuil Jle llarenne)

06111351 1 HCOPraHN4YCCKasA XUMHA

CchopMupoBaHHOCTh yMEHHMH packpbiBaTh cMbich Ilepuonmueckoro 3akona JI.M.
MenzeneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATHU3HPYIOIIYIO, OOBSACHUTENBbHYIO H
MIPOrHOCTUYECKYIO (PYHKIIUU

ChopmupoBaHHOCTE YMEHHI XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3ieMeHTOoB 1—4 mnepuoaoB lleprognyeckoit cHUCTEMBl XUMHUYECKHX
anementoB JI.M. MenzeneeBa, UCHONB3YS MOHATHS «S-, p-, d-DIEKTPOHHbBIE
opOUTaNN», «PHEPTreTHYECKHE YpPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XMMHYECKUX DJIEMEHTOB W WX COEAMHEHHUN MO MepuojaM U Trpynmnam
[Tepuoanueckoit cucremsl XxuMuueckux 3aeMeHToB .M. Menaeneesa

ChopmupoBaHHOCT, YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIUE XHUMHUYECKUE
CBOWCTBa HEOPraHMYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJTBEP)KIATh




CYILIECTBOBAHUE T€HETUYECKON CBSI3U MEXKAY HEOPraHMYECKUMHU BEIECTBAMU C
MTOMOUIBIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHiA
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ChopMUpOBaHHOCTb YMEHUH YCTAHABIMBATh MPHUHAAIEKHOCTh HEOPraHMYECKUX
BELIECTB 10 UX COCTaBY K OMNPEAENIEHHOMY Kiaccy (TpyIIe) COeNMHEHUN (IIpoCThie
BEIIECTBA — METaJJIbl M HEMETaJllbl, OKCH[bl, OCHOBAaHUS, KHUCIOThI, aM()OTEpHbIE
TUAPOKCH/JIBI, COJIH)

2.5

ChopMupOBaHHOCTH ~ yMEHUH  HMCMOJNB30BaTh  XMUMHYECKYIO CHMBOJIUKY  JUIs
cocTaBiieHUs:  (GOpMyJa  BEIIECTB M  YpPaBHEHHUH  XMMHUYECKMX  peakLui,
cucremarnyeckyro HoMeHkiIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYEeCKUX BeLeCcTB (yrapHblii ra3, yrieKUCibli ra3, aMMUak, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IMThEBAsI CO/1A, TUPUT U IPYTHUE)

2.6

CchopMupoBaHHOCTb YMEHMH XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMUYECKHE
CBOMCTBA HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEPKAATh
CYHICCTBOBAHME TI'E€HETHYECKOM CBS3M MEXAY HEOPraHMYEeCKHMMH BEILECTBAMHU C
IIOMOILBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.7

2.8

CchopMupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATH XUMUYECKUNA HKCIIEPUMEHT
(pa3ioxeHue MepoKCUaa BOAOPOAA B HPUCYTCTBUHM KaTalu3aTopa, OIpeleleHue
Cpelbl PAacTBOPOB BEIIECTB C IIOMOIIBIO YHMBEPCAIBHOIO WHAMKATOPA, BIHSHUE
pa3uYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUUECKOM peakiiy, peakiuu HOHHOro oOMeHa,
KayeCTBEHHBIC peaKIuu Ha cyinbdar-, KapOOHAT- M XJIOPHUA-aHHOHBI, HA KaTHOH
aMMOHMUS, pEILIEHUE OKCIEPUMEHTAIbHBIX 3aJady 1o TemaM «Mertaisy U
«Hewmeramnel») B COOTBETCTBHM C TIpAaBWJIAMH TEXHUKH O€30MAaCHOCTH TpH
oOpalleHny ¢ BEIeCTBAMU M J1a0OpaTOpHBIM OOOPYAOBaHHEM; IMPEACTaBIAThH
pe3yabTaThl  XMMHUYECKOTO  OKCIIEpUMEHTa B (QopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakLUuil U (HOpPMyIHPOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB

ChopmupoBaHHOCT, yMEHUN COOMIOAATH TPaBUJA [OJH30BAHUS XUMHUYECKOU
Mocyloii M J1a0opaTopHBIM OOOpYZOBAaHMEM, a TakKe IpaBWia OOpalIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMH IO BBIMOJIHEHHUIO JIaOOPATOPHBIX
XUMHYECKHX OITBITOB
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3.1

CpopMUpOBaHHOCTh YMEHHI XapaKTepHU30BaTh XUMUUYECKHE TMPOIECCHI, JIEKAIIUE B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYY€HHs] CEpHOM KHUCIOThl, aMMHaKa, a TaKKe
chOPMHUPOBAHHOCTb  TPEJCTaBIEHUA 00 OOMMX HAYYHBIX TMPUHIMMNAX ©
HKOJIOTHUECKUX MPoOdIeMaX XMMHUECKOTO TPOU3BOACTBA

XUMHUS U )KU3HB. PacuéTrl

CdopMupoBaHHOCTH MPEICTABICHUI 0 XUMHYECKON COCTaBJISIFOLLIECH
€CTECTBEHHOHAaYYHOW KAPTUHBI MUPA, POJIM XMMUU B MO3HAHUU SIBJICHUI MPUPOJIBI, B
(GOpMHUPOBAHMHM  MBIIUICHUST W KYJIBTYpbl JIMYHOCTH, €€ (QyHKIHOHAIHHOM
TPaMOTHOCTH, HEOOXOAMMOMN I PEIICHUS MPAKTUYECKUX 3a/ad M DKOJOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS] K CBOEMY 3/I0POBBIO U PUPOJHON Cpejie

32

ChopMHpOBaHHOCTh ~ yMEHMH  KPUTHYECKHM  aHAIU3UPOBaTh  XUMHYECKYIO
uHpOpMAlLMIO, TMOJYyYaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpeACTBa MAacCOBOM
KOMMYHHKAIUH, ceTb IHTepHET U aApyrue)

3.3

CchopMupoBaHHOCTh YMEHHH COONIOATh MPaBUJIa HKOJOTMYECKU L€JIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOW JIEATEILHOCTH B IIENISAX COXPAHEHUS CBOETO 3/10POBbs
1 OKPY’KaOIEeW PUPOJTHON CPeIbl
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Oco3HaBaTh OMACHOCTh BO3JCHCTBUSA Ha KMUBBIE OPraHU3MBbI ONPEICTEHHBIX BEUIECTB,
noHuMast cMbicn nokasatens [1/IK, mosicHITh Ha mpuMepax CrocoObl YMEHBIIEHUS U
MPEOTBPALICHHS X BPEAHOTO BO3JEHCTBHS HA OPTaHU3M YEJIOBEKA

3.5

CpopMHUpOBAaHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM TOHSATHS
«MaccoBasi 0Nl BEIECTBA B pacTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MpH
XUMUYECKUX PEAKIUAX, MacChl BEIIECTBA WWIH 00bEMa Ta3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY OJHOTO M3 YYACTBYIOUIUX B PEAKIIHH




BEIIECTB, TEIUIOBOro 3(¢eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAIICHUS M COXPAHECHUS SHEPTUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUSA

1

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

1.1

[Ipeamer oprannyeckoit XuMuu: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B MMOTYYEHUU HOBBIX
BEIIECTB M MaTrepuayioB. Teopusi CTpOeHHs OpraHuyeckux coeauHeHuit A.M. bytiepoBa, eé
OCHOBHBI€ TTOJIOKEHUS

1.2

1.3

CrtpykrypHble (pOpMysIbl OpraHuYecKuX BeulecTB. ['omonorus, uzomepusi. XUMHUYECKasi CBSI3b B
OpraHWYEeCKUX COCAUHEHUSX — OJMHApPHBIE M KpaTHble CBs3u. llpencraBnenue o
KJ1acCU(UKALUU OPraHUYECKUX BEIIECTB

Homenkiiarypa opraHuyYecKMX COCIMHEHHH (CHCTEMaThyeckas) W TpPUBHAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

Yri1eBo10pObI

2.1

AJKaHBI: COCTaB M CTPOEHUE, TIOMOJIOTMYECKMH psan. MeraH M 3TaH — MNpOCTEHIINE
IIPEJCTAaBUTENIN aJIKaHOB: (U3MYECKHE M XHMMHUYECKHE CBOMCTBA (peakluHu 3aMeIleHus U
TOpPEHMsI), HAXO0XKAEHUE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHME, FOMOJOTMYECKHM psi. DTUIEH W TMPONUJIEH — IpOCTEHIINe
IIPEJCTaBUTENIN AJKEHOB: (DU3MYECKHMEe M XUMHUYECKHE CBOICTBa (peakLuu T'MIpUPOBaHUS,
raJIOT€HUPOBAHUS, THIpaTalliy, OKUCIIEHUS U MOJIMMEPU3aLINN), TOIYYEHUE U IPUMEHEHUE

2.3

Anxanguensl: OyrtamueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBolcTBa (peakius noaumepusanuu). [loydeHrne CHHTETHUECKOTO KaydyKa U PEe3UHbI
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AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHS, TOMOJIOTUYECKUN psAl. ALETHUIEH — MPOCTEHIINM
MPEJCTaBUTENb AJKHMHOB: COCTaB, CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAILIUN, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE

2.5

Apenbl. ben3onm: cocrtaB, crTpoeHHe, (GU3MUECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), TMOJyYeHUE W TMpUMEHeHHe. TOoNyon: cOCTaB, CTPOCHHE,
¢u3nyecKkre U XMMUYECKUE CBOMCTBA (peaKlMK raJIoTeHHPOBAHUS U HUTPOBAHUS ), TOJIyYEHUE U
npuMeHeHue. TOKCHYHOCTh apeHOB. ['eHeTnueckas CBsA3b MEXAY YIIEBOAOPOJAMH,
IMpUHAJIC)KAIIUMU K pa3IMYHbIM KJIaCCaM

2.6

3.1

[IpupoaHbie NCTOYHUKHU YIIIeBOAOPOJO0B. [IpuponHblii ra3 n nonyrHeie HeQTsAHbIE Ta3bl. HedTh
u e€ npoucxoxiaeHue. CrocoObl nepepabOTKM He(TH: MEperoHka, KPEeKUHT (TepMHUECKUil,
KataauTuueckuit), nuponu3. [lpoxykTel mnepepa®oTku HepTH, HX NPUMEHEHHE B
MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yToJib M IPOIYKTHI €ro nepepadboTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHU A

[IpenenpHble OJHOATOMHBIE CIIUPTHI. METaHOI U ATAHOJI: CTPOEHHUE, (prU3nUecKre U XUMUYECKHE
CBOMCTBA (peakIuy C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE), TPUMEHEHHE.
Bogopoansie cBsi3u Mexay MoOJIeKyJlaMH CIIUPTOB. JleficTBUE MeTaHOJIa ¥ 3TaHOJIa Ha OPraHu3M
4yeoBeka. MHOT0aTOMHBIE CIUPTHI. DTHIECHTIHMKOIb U TIMIEPUH: CTpOeHUe, (pU3NYecKue U
XUMHYECKHE CBOMCTBA (B3aMMOJAEHMCTBHE CO IIETOYHBIMH METaJlJIaMH, KaueCTBEHHAs peaklus
Ha MHOIOaTOMHbIE cnupThl). [leiicTBME Ha opraHusMm uenoBeka. lIpuMeHeHue rnmuepuHa U
STHJICHTJIUKOJIS

3.2
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®eHoi: cTpoeHUEe MOJEKYJbl, (U3NYECKUEe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (peHona.
[Tpumenenue peHomna

Anbneruasl U keToHbl. DopManbaeru, aueTaabAerua: CTpoeHHe, (PU3NYecKue U XUMHYECKUe
CBOWCTBAa (pEaKkUMU OKHCICHHMS U BOCCTAHOBJICHHS, KAQUECTBEHHbIE PEAKIMM), MOJIIy4€HHE U
IIPUMEHEHNE
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ONHOOCHOBHBIE TpeJelbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsT W YKCYCHAasi KHCIIOTHI:
CTpoeHue, (U3MUYEeCKHME W XUMHYECKHE CBOWCTBAa (CBOWMCTBA, OOmME IS Kiacca KHUCIOT,
peakius 3TepuduKanum), moydeHue u npuMeHenrne. CTeapuHOBas U OJIEUMHOBASI KMCIOTHI KaK
MPEICTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
HX MOIOIIEE ICUCTBHE




3.5

CrnoxHble 2UpBI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIpOaH3 CIOKHBIX 3QupoB. Kupsbl.
I'maponus xupos. [IpuMenenue xupoB. bruosorndeckas posjab KUpPOB

3.6

4.1

VYrieBonpl: cocTaB, KiacCH(pUKAIMSA YIIIEBOIOB (MOHO-, AW- WU TONHMCaxapujisl). [moko3a —
MPOCTEHIIINIT MOHOCAXapHI: OCOOCHHOCTH CTPOCHHS MOJICKYINBI, (PU3MYECKHEe M XHUMHYCCKUE
cBoiicTBa (B3ammozeicTBue ¢ ruapokcuaoM wmeau(Il), oxuciaecHHMe aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEeHUE, OpOKEHHE TIIOKO3bI), HAXOXKIACHHE B MPHUPOJE,
MpUMEHEHHE, Onosiornueckas posib. PorocunaTtes3. @pyKTo3a Kak U3oMep IIoKo3bl. Kpaxman u
[EJUTI0NI03a KaK MpHpoaHbIe ToimuMepbl. CTpoeHre Kpaxmalla U [eutroiio3bl. dusndeckue u
XUMHYECKHE CBOMCTBA Kpaxmaiia (THIPOJIN3, KaYeCTBEHHAs PEAKIIHS C HOJIOM )

A30Tcozlep>1<aume OPraHu4€CKUC COCANHCHU A

AMHHOKHCTIOTHI Kak aM(OTepHbIE OpraHWYeCKHe COeAMHECHUS. DU3MUECKHE U XUMHUYECKHE
CBOICTBa aMHHOKHCJIOT (Ha NpUMepe TIJIHIMHA). bHoJorndeckoe 3HAYCHHE aMUHOKHCIIOT.
IlerrTuabl

4.2

benku Kak npuUpoOAHBIE BBICOKOMOJIEKYJISIDHBIE coequHeHus. llepBuunas, BTOpU4YHAs U
TpeTU4Has CTPYKTypa OelkoB. XHMHUYECKHE CBOMCTBAa OEIKOB: TUAPOIMU3, JEHATypalus,
KayeCTBEHHBIC pEaKIIuH Ha OCIKU

BBICOKOMOJIEKYIISIDHBIE COEIMHEHUS

5.1

OCHOBHBIC IIOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/If/'Ii MOHOMCp, IOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IOJHUMCEpHU3aAllUN, CPCOHAA MOJICKYJISIpHAsA Macca. OcCHOBHEBIE
MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGIII/IHGHI/Iﬁ — [MOJIMMEpHU3alnA U MMOJUKOHACHCAI A

5.2

11 KIIACC

OKClepUMEHTAJIbHbIE METOJIbl W3Y4YEHMsI BELIECTB M HUX IMPEBPALECHUN: O3HAKOMJICHUE C
oOpa3llaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc, kayuykoB. Ilomyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI

Kon

HpOBepﬂeM bIi 3JIEeMEHT coacpkaHus

1

1.1

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

XuMuyeckuit  snmemMeHT. AToMm. Sapo aroma, H30TOMBL.  JJNEKTpOHHas  00OJOYKa.
DHepreTUYecKrue ypoBHHU, TOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-d1eMeHTbl. OCOOEHHOCTH
pacmpezieieHus: AIEKTPOHOB MO OpOUTANIIM B aToOMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHAs KOH(PUTYPAIIHsI aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepunogudeckas cucrema xumuyeckux anemenTos [I.1. Menneneesa.
Csa3p nepuoguueckoro 3akoHa u Ileproguueckodt cucTemMbl XMMHMUYECKHX 3ieMeHToB J[.M.
MeHieneeBa ¢ COBpEMEHHON TEOPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX M CIOXKHBIX BEIIECTB MO TpyMHIaM U
nepuogam. 3Haue€HUE MePUOIUYECKOr0 3aKOHA B Pa3BUTHUH HAYKH

1.3

CtpoeHue BemiecTBa. XuMu4eckasi CBA3b. BUpl XUMHUYECKOM CBSA3M (KOBaJIEHTHAs! HEMOJspHAas
U TOJIpHasi, MOHHAs!, MeTajuinyeckasi). MIoHbl: KaTHOHBI U aHHMOHBI. MeXaHU3Mbl 00pa30BaHUs
KOBaJEHTHON XMMHUYECKOM CBsI3U (OOMEHHBIN U TOHOPHO-aKLENTOpHBIH). BomopoaHast cBsi3b

1.4

BanenTHOCTh. DeKTpOoOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJIEKYNISIpPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH TIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBl KPHUCTALIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIA
KpucTauIMueckorn peméTku. [loHsaTtue o nucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOWIHBIE
pacTBopbl. MaccoBasi 10J1sl BEHIECTBA B PacTBOpE

1.6

Knaccudukanus Heoprannyeckux coeiuHeHnid. HoMeHkiaTypa HeOpraHM4ecKiX BEUIeCTB

1.7

Xumudeckass peaknusa. Kimaccudukanus XUMUYECKUX PEAKIMd B HEOPTaHUYECKOHW U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPaHEHUS! MAaCcChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpaleHUs
SHEPruu NPU XUMHUYECKUX PEaKLIUIX

1.8

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OO6parumble peakiuu. XUMUYECKOe paBHOBecue. DakTOpbl, BIMSIONIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipuanun Jle [larense




1.10

DnexTponuTHueckas auccouuarysi. CUibHbIe U cnadblie AmeKTpoauThl. Cpea BOAHBIX PacTBOPOB
BEIIIECTB: KUCIIasi, HeUTpaibHas, 1menoyHas. Peakunu noHHOrO oOMeHa

1.11

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuun

2.1

2.2

HeOpFaHI/I‘ICCKaH XUMMUA

Hewmerannsl. Ilonoxxenune nemetamsioB B llepuoanueckoil cucteMe XUMHYECKHX AJIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTpPOCHHUs aromMoB. DH3WYECKHE CBOWCTBA HEMETAJUIOB.
AJI0TpOTIIHS HEMETAUIOB (HA IPUMEPE KUCIOpoia, cepbl, hochopa u yriepoaa)

XVUMUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAJLIOB (TaJoTe€HOB, Cephl, a30Ta, hocdopa, yriepoaa
U KpEeMHHUSI) M HUX COCAMHEHHH (OKCUIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHui). [IlpuMeHeHre BaXXHEHIIMX HEMETAJUIOB U UX COCTMHEHHI

2.3
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2.5

3.1

Meramnsl. [lonoxxenne meraiuioB B Ilepuonnueckoil cucteMe XMMHUYECKHX 3j1eMeHTOB J[.M.
MenpeneeBa. OCOOEHHOCTH CTPOEHHUS UIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmue
¢usnueckue cBoiictBa MetaiwioB. CIUTaBbl METAJUIOB. DIEKTPOXUMHUYECKUN Psi HANpSHKEHUH
METAJIJIOB

XHUMHUYECKUE CBOMCTBA BaXHEHIITUX METAJIOB (HATPUH, KA, KaJbIMi, MarHui, alFOMAHUMN,
IIMHK, XpOM, JK€Je30, MeAb) M uX coeauHeHud. OOmme crnocoObl MOTyYeHUsS METaJIJIOB.
[IprMeHeHne MeTaIJIOB B OBITY M TEXHUKE

['eHeTHYeCKas CBSA3b HEOPTaHUYECKHUX BEIIECTB, MPUHAIICIKAITUX K Pa3IUIHBIM KJIaccam
XHMUS U )KU3Hb

Ponp xuMum B 0OECHEYeHHHM SKOJOTUYECKOM, SHEPreTHUEeCKOM W MHUILEBOM O€30MacHOCTH,
pa3BUTUU MeAuIUHBL. [loHSATHE O HAyYHBIX METOJaX IO3HAHMS BEIIECTB U XUMHUYECKHX
peakuuii

3.2

33

[IpencraBnenns 00 OOMMX HAYYHBIX MPHHLIUIAX IPOMBIIIICHHOTO MOJTYYECHHUS Ba)KHEHIINX
BenlecTB. YemoBeK B MUPE BEILECTB U MATEpUAOB: BaXHEHIIME CTPOUTENIbHBIE MaTEpUAbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEPAMMKA, MAaTEpHUAJbl Uil JJIEKTPOHHKH,
HaHOMaTepHaJibl, OpraHMYECKUe U MUHEpaJIbHbIE YA00pEeHUs

XuUMHSA U 310pOBbE YEJIOBEKA: IIpaBUila UCIOJIb30BAHMS JIEKAPCTBEHHBIX MIPENaparos, MpaBuia
0€30MacHOr0 UCNOIb30BaHMs PENapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKHU3HU
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