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1. MossicHuTEeNBLHAA 3AIMUCKA.

Pabouast mporpaMma 1mo XMMUU Ha YPOBHE CpeIHEro o0miero oOpa3oBaHus pa3zpaboTaHa Ha
ocnoBe DexepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylnbTrataM OCBOCHHsS (efepanbHOH 00pa30BaTeIbHOM MPOTpaMMbl
cpennero oomero oopazoanusi(POIT COO), npencraBieHHbx B DenepaabHOM TOCYIapCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konnenuuu mnpemnojaBaHusi y4yeOHOTro mpeaMmera
«Xumusi» B 00pa3zoBaTelbHBIX opranu3anusx Poccuiickoit denepanuu, pealn3yroNX OCHOBHBIC
o0Opa3oBaTesibHblE MPOTpaMMbl, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

X¥MHUS Ha YPOBHE YIi1yOIEHHOTO U3YUEHHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOTO oOpa3oBanus yuyamuxcs 10—11 xmacco. M3ydyenue npeamera, peaan3zyeMoe B YCIOBHIX
nuddepeHIpoBaHHOTO, TPO(PHIIBHOTO 00yUYEHH S, TPU3BAHO 00ECTICUUTh 001Ie00pa30BaATEIBHYIO U
OOIIEKYIBTYPHYIO MMOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO JUISl aalTallud UX K OBICTPO
MEHSOLIUMCS YCTIOBUSM KH3HU B COIIMYME, a TaKXkKe JJIsl IPOJOJIKEHHS] O0yYEHUS B OpraHu3alusix
NpoECCHOHAIBHOTO 00pa30BaHUsl, B KOTOPBIX XHUMHUS SIBIACTCS OAHOW U3 MPUOPUTETHHIX
JTUCITUTLIVH.

B mporpamMe mno XuUMUM Ha3HAYeHUE MpeaMeTa «XHUMHs» TOJy4aeT MOAPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBUM € OCHOBomonararomumu nojoxenusmu dProcC COO o
B3aUMOOOYCIIOBJIGHHOCTH 1I€JI€H, COJEp)KaHMs, Pe3yJbTaTOB O0y4YeHUss U TPEeOOBaHUN K YPOBHIO
MOJATOTOBKUA  BBIMYCKHUKOB. (CBUIETENHCTBOM TOMY SIBJISIFOTCSI  CJEAYIOIIME BBIMOJIHIEMbIC
IPOrPaMMOM 110 XUMHUU () YHKITUH:

e UHQOPMAIIMOHHO-METOAUYECKAsl,  pealu3alus  KOTOpoll  oOecreynmBaeT  IMOJy4YEHHUE
MIPEICTABJICHUS O ENSIX, COJEPKAHUM, OOIIEeH cTpaTeru oOy4eHHs, BOCHUTAHUS U Pa3BUTHUSA
00y4aromuxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQUIIS;

® OpraHu3alMOHHO-TUTAHUPYIOIIAsi, KOTOpas MpeayCMaTpUBaeT OMNpECICHUE: MPUHIIUIIOB
CTPYKTYPUPOBAHUS U IMOCJIEI0BATEILHOCTH U3YUYCHHS Y4EOHOT0 MaTepuaia, KOJTU4eCTBEHHBIX
Y KaueCTBEHHBIX €T0 XapaKTEPUCTUK; MOIX00B K (POPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII M OIEHKH O00pa30BaTENbHBIX JTOCTIXKCHHH OO0YyJarolmuxcsi B pamMKax HTOTOBOM
aTTectanuu B (hopMe €IMHOTO TOCYJaPCTBEHHOTO IK3aMeHa TI0 XUMHUH.

[Iporpamma 11t yriyOJIEHHOTO U3yUE€HUSI XUMUH:

® YCTaHABIMBAE€T HMHBAPUAHTHOE TMPEIMETHOE COJAEpKaHHME, 00s3aTeNbHOE ISl U3YYeHHUs B
paMKax OTJENbHBIX MPOQHIIeH, TpelycCMaTPUBAET paclpeeNieHHe U CTPYKTYpHUPOBAHUE €ro 10
KJ1accaM, OCHOBHBIM COJIEp>KaTeJIbHbIM JIMHUSAM/pa3fiesiaM Kypca;

e 1aéT MpUMEpHOE paclpeleieHre Y4eOHOTrO BpPEMEHH, PEeKOMEHAYEMOTO IS H3yueHUs
OTJICTTbHBIX TEM;

e [ipeasiaraeT MPUMEPHYIO IOCJIEI0BAaTEIbHOCTh W3Y4YEHHsS y4eOHOro marepuana c yd€ToM
JIOTUKY TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

e aéT METOIWYECKYI0 MHTEPIIPETAIMIO eNel U 3a7ad U3ydeHHs MpeaMeTa Ha YriayOonEHHOM
YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEAHEro o0Iero odpazoBaHUS,
COJIEPXKATEIHPHOM  XAPAaKTEPUCTUKH TUTAHUPYEMBIX PE3yIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON  TpOrpaMMbl  CpeaHero  obmero  oOpa3oBaHusi  (JIMYHOCTHBIX,
METalpeAMETHBIX, TPEIMETHBIX), a TaKke ¢ Yy4E€TOM OCHOBHBIX BHJIOB Yy4eOHO-
MO3HABATENIbHBIX JEHCTBHI 00YJarOIIErocs M0 OCBOCHHIO COJCPKAHUS TIPEeIMETA.

[To Bcem Ha3BaHHBIM TMO3UIMSAM B MIPOTPaMME 10 XUMHUHU MPETyCMOTPEHA MMPEEMCTBEHHOCTD C
oOydeHHeM XMMHH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHus. 3a MpeAelaMu yCTaHOBICHHOMN
IpOrpaMMoOil MO XMMHUU 00s3aTeTbHOM (MHBApMAHTHOM) COCTaBISIOLIEH coiep aHHUs y4eOHOro
npeaMeTa «XUMHUs» OCTaETCsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTABISIONICH, KOTOpas
JIOJDKHA OTIPENIETISATHCS B COOTBETCTBUM C HAINIPABIEHUEM KOHKPETHOTO MPOQUIs O0yIeHHS.

B cootBercTBuM ¢ koHUEenTyanbHbiMU TONI0kKEHUIMU OT'OC COO 0 Ha3HAYeHUH MPEAMETOB
0a3oBoro u yriyoi€HHOro ypoBHEHl B cucreme auddepeHIpOBaHHOIO O0y4YEeHHS Ha YpOBHE
cpenHero o6miero oOpa3oBaHUS XWMHS Ha YPOBHE YIUIYONEHHOTO H3Y4YEHHs HaIlpaBieH Ha
pearn3annio MPEeeMCTBEHHOCTH C MOCIEAYIOIUM 3TalloM MOJYyYeHUs] XUMHUUECKOro 00pa3oBaHus B



pamMKax H3y4yeHHUsS CHEIHATbHBIX €CTECTBEHHO-HAyYHBIX M XMMHMUYECKHUX JHUCUUIUIMH B BYy3aX U
OpraHu3alUsaX cpenHero npogeccuoHaIbHOro oOpa3oBaHus. B 3Toil CBs3uM M3yueHHe mHpeaMera
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pacIIUpeHHe U YriayOJeHHe TEOpPEeTUYECKON H
NPaKTUYECKON MOArOTOBKH 0OYUYaIOIIMXCs, BEIOPABUIMX ONPEAEIEHHBINH MPOpUiIb 00y4eHus, B TOM
YHCclie ¢ MEPCIEeKTUBON MOCIEAYIOUIEr0 MOMyYeHUsI XMMUYECKOTO O00pa30BaHMsI B OpPraHU3alUAX
npodeccuoHanbHoro ooOpazoBanus. Hapsny ¢ stum, B cBere TtpeboBanmii ®PI'OC COO k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOEHHS (eepaibHOi 00pa30BaTeIbHONW MPOTrPaMMBI CPETHETO
obmiero oOpa3oBaHusl U3ydeHHE IMpeaMeTra «XHMHS» OPHEHTHPOBAHO TAaK)Ke HAa pEIICHHE 3a7ad
BOCIUTAHUS U  COLMAIBHOTO pa3BUTUS  oOOydalomuxcs, Ha (QOPMHPOBAHUE Yy HHUX
OOLIECMHTEIUIEKTYaIbHBIX YMEHHH, YMEHUH palMOHAIM3alUUA y4yeOHOro Tpyna U 000OIIEHHBIX
CIOCOOO0B JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBisilolIMMH  TIpeMeTa «XUMHUS» Ha YpPOBHE YIIIYOJIEHHOTO HW3YUEHHUS SIBISIFOTCS
yrayonénneie Kypcebl — «Opranmueckas xumus» U «OOmmas W HeopraHwudeckas XuMmusy». [lpu
OTpe/IeNICHUU MOAXO0JI0B K OTOOpY M CTPYKTYpHOH OpraHu3alMu COJCp)KaHUS ITHX KypCOB B
nporpaMMe Mo XWMHH 3a OCHOBY IpuHATH monoxkeHuss ®I'OC COO o pasznuumsix 0a30BOrO u
yrayO0inEHHOTO YPOBHEH U3yUYEHHUS MPEAMETA.

OcHoBy cozepskanust KypcoB «Oprannueckast XxuMmusi» U «OO0I1ast 1 HeoOpraHu4ecKass XUMHS»
COCTaBIISIET COBOKYIHOCTh IMPEIMETHBIX 3HAHWM M yMEHUN, OTHOCAIUXCS K 0a30BOMY YpPOBHIO
U3YYEHHUd MpeAMeTa. DTa cUCTeMa 3HAHUN MOIYy4aeT ONpelesEHHOE TEOPETHUECKOe JOIOJIHEHNUE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOMTH CYIECTBEHHO OOMNBIIMI 00BEM (haKTOIOTHUYECKOTO MaTepHaa.
Tak, Ha yriayOnEHHOM ypOBHE H3YYEHMsI IpeaMeTa oOecreueHa BO3MOXKHOCTh 3HAUUTEIBHOIO
yBeJIMYEHUSI 00bEMa 3HAHUN O XMMUYECKUX DJIEMEHTaX U CBOMCTBAX MX COECIUMHEHUN Ha OCHOBE
pacmivpeHuss W yriayOleHusT NpPeACTaBICHUW O CTPOEHUM BEUIECTBA, XWMUYECKOW CBSI3U HU
3aKOHOMEPHOCTSIX MPOTEKAHUS PEeaKIIUii, pACCMATPUBAEMBIX C TOUKH 3PEHUS XUMUYECKONU KHHETHUKU
U TepMoAuHaMMKu. M3ydeHnue nepuoauueckoro 3akoHa u llepuoanueckoil cucTeMbl XMMHUECKUX
9JIEMEHTOB 0a3MpyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX MPEICTaBICHUSIX O CTPOCHUU
aTomMa. XUMHYECKasi CBSI3b OOBSCHIETCS C TOYKH 3PEHHS JHEPreTUYEeCKUX HM3MEHEHWH Impu eé
00pa3oBaHUM U Pa3pylIEHUH, a TaKXKe C TOUYKU 3PEHHUS MEXaHHU3MOB e€ oOpaszoBaHus. M3yueHue
TUIIOB PEAKIMH TOMOIHSAETCS (OPMUPOBAHUEM IIPEICTABICHUN 00 3JIEKTPOXUMHUECKUX MpoIeccax
Y DJIEKTPOJIM3€E PacIIaBOB M PACTBOPOB BEUIECTB. B Kypce opraHnyeckoil XMMHUH IIPU PACCMOTPEHUN
PEeaKkUMOHHON CTIOCOOHOCTH COEAMHEHUHN yaenseTcs 0co00e BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aUMHOM BIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJEp)KaHHWE KYpCOB XMMHH YIiayOJIE€HHOIO YpOBHS
U3y4YEeHHsI JJIs KJIACCOB ONpeAeaEHHOTo npoduiis (IMaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep
JIOTIONTHEHUH K 0OIel cucTteMe MpeIMETHBIX 3HaHWM) OKa3bIBAIOT BIMSHUE CMEXKHBIE MPEIMETHI.
Tak, HarpuMep, B COAEpKaHUU IpeAMeTa I KIACCOB XMMMKO-(U3NYECKOTO Mpoduiis 0oiblIoe
3HaueHue Oy1yT UMETh 3JIEMEHTHI Y4eOHOro MarepHaa 1o odmei xumuu. [Ipu uzyuenuu npeamera
B JJaHHOM CJlydae akLEHT Oy/eT caelaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOIIHOCTh 3aKOHOB M
TEOpHil B XUMHH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE Teopust (MOJIEKYJsipHasi Teopusi B GuU3HKe),
3aKOHBI COXPAHEHHUs MacChl U DHEPIUH, 3aKOHBl TEPMOJUHAMUKH, IEKTPOJIN3a, IIPEICTABICHUS O
CTPOEHHUH BEILECTB U JIPYToE.

B To ke Bpems B coiep:KaHUU NpenMeTa Ui KIacCOB XMMMKO-OMOJIOTHYECKOTO MpOoduIs
OONBIIMN YAENbHBIM BeC OyJET MMETh OpraHWYeckas XUMHUsA. B 3TOM ciiydae mpemocTaBiseTcs
BO3MOXHOCTh Ul 00jee 0OCTOSTENbHOIO PACCMOTPEHUSI XUMHUYECKOM OpraHu3aluu KIETKH Kak
OHOJOTUYECKON CUCTEMBI, B COCTaB KOTOPOIl BXOAAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JMMUJbI, OCJIKH, YIIIeBO/Ibl, HyKJIEMHOBBIE KUCIOTH U apyrue. [Ipu 3ToM 3HaHHS O cocTaBe U
CBOICTBax MpeACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEUIECTB CIIY>)KaT OCHOBOW JUIsSt
U3YUYEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTUILEBAPEHHUSL.

B nnane ¢popmupoBaHus OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHHMSI O0IIEHAayUYHbIX METOIOB
MIO3HAHMS U OIbITa IPAKTUYECKOI0 IPUMEHEHNUS HAYYHbIX 3HAHUM N3y4YeHHE npeaMeTa « XUMUs Ha
yriay0iI€HHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBA3SX C YUEOHBIMU MPEAMETAMHU, BXOASAIIUMU
B COCTaB IpeAMETHBIX obnacteid «EcTecTBeHHO-Hay4YHbIE MpeAMEThl», «Marematuka u
uH(popMaTuka» u «Pycckuil sI3bIK U TUTEpATypar.



[Tpu u3ydyenun yueGHOTo npeaMera «XUMHUs» Ha yriayOaEHHOM ypOBHE TakKe, Kak Ha yPOBHE

OCHOBHOTO M CpeAHero obiero obpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajayeil MEpBOCTENECHHOMN
3HAYUMOCTU sBJsieTcss (OpPMHUpOBaHHE OCHOB HAyKM XHMHHM Kak O0OJIaCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTUYECKONW JEATEIBHOCTH YEJIOBEKa M OJHOT0 M3 KOMIIOHEHTOB MHPOBOM
KyJnbTypbl. Pemienue 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE M3y4YEHHS IpeAMeTa MPeArnoaracT
pean3alnio TaKuX LeseH, Kak:

e (dopMUpOBaHME IMPEACTaBICHUI: O MaTepuaibHOM EAMHCTBE MHpa, 3aKOHOMEPHOCTAX H

[IO3HABAEMOCTH SIBJICHUA IPUPOJIBI, O MECTE XMMHUU B CHUCTEME €CTECTBEHHBIX HAayK U €€
BeIylIel ponu B 00eCIIEYCHUH YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA: B PEUICHUH MPOOIEM
9KOJIOTMYECKON, HSHEPreTH4YecKod M NHUIIeBOW Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
CO3IaHUH HOBBIX MATEPUATIOB, HOBBIX UCTOYHUKOB YHEPTUU, B OOECIICUCHUN PAIlMOHATILHOTO
IPUPOIONOIL30BaHuUsl, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YejoBeKa, a
TaK)Ke IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO M IPUPOTHON CPE/IE;
OCBOCHHME CHUCTEMBI 3HAHUH, JIEXKAIIUX B OCHOBE XMMHUYECKON COCTABISIOLIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa: (QYHIAMEHTAIBHBIX T[OHATUH, 3aKOHOB M TEOPUH XUMUH,
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAQJAMOJEKYJISIPHOM, O  TEPMOJMHAMUYECKMX W  KHHETHYECKHUX
3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUECKUX PEAKIINi, 0 XUMUYECKOM PaBHOBECHHU, PACTBOPAX
U IUCTIEPCHBIX chcTeMaXx, 00 OOIIMX HAYYHBIX MPUHIUIIAX XUMHUUYECKOTrO IPOU3BO/ICTBA;
dbopMHupoBaHHE Yy OO0YUYaIOIIMXCSA OCO3HAHHOTO MOHUMAaHHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHUX 3HAHUN JUTsI OOBSICHCHHSI KITFOUEBBIX HJICH U MPOOJIEM COBPEMEHHOW XUMHUH, JUIS
OOBSICHEHUS U TMPOTHO3UPOBAHHUSA SBJICHUN, HMMEIOIIMX ECTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOT'O pElICHUs MPOOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAIN3a U OLICHKU
C TO3UIMI SKOJOTHYECKOW Oe30MacHOCTH MOCIEACTBUI OBITOBOM M MPOM3BOACTBEHHOM
JESATETbHOCTH YEJIOBEKA, CBSI3aHHOMW C XMMHYECKHM IPOM3BOJCTBOM, HCIIOJIH30BAaHUEM U
nepepaboTKOM BEIIECTB;

yrayOJIeHHe PEACTABIICHUH 0 HAYIHBIX METOIaX MO3HAHUS, HECOOXOUMBIX JIJISl IPHOOPETECHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHHS XUMUUYECKHUX SIBICHUU, UMEIOLIUX
MECTO B IPUPOJE, B MPAKTUUECKOM IEATEIbHOCTH U TOBCEAHEBHOM )KU3HHU.

B mmane peanuzanuu TEepBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOIMIMX (DYHKIHI

[EJTOCTHOW CHUCTEMBI CpETHEro oOOIIero oOpa3oBaHUs MPHU W3YYCHHH MpeaMeTa «XUMHUS» Ha
yrIyoJIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh TPHOOPETAIOT TAKKUE LIETH U 3a]]a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUM TNPHPOJIBI, YBAXKEHUS K IPOLECCY
TBOpPYECTBA B 001aCTH TEOPETUYECKHUX U PUKJIIAIHBIX UCCIIEIOBAaHUH B XUMHH, (POpMUpPOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BHTHS HAYKH;

pa3sBUTHE MOTHUBALMM K OOYYEHHI0O M IMIO3HAHHIO, CHOCOOHOCTEM K CaMOKOHTPONIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;

PAa3BUTHUC MMO3HABATCIIBHBIX HHTCPCCOB, HWHTCIUICKTYAJIbHBIX M TBOPUYCCKHUX CIIOCOOHOCTEN
oOydaromuxcsi, (GOpMHUPOBAHNUE Y HUX CO3HATEIBHOIO OTHOILIEHHS K CaMOOOpa3OBaHUIO U
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEHIIHOM MPo(ecCHOoHaNbHOM U 00111eCTBEHHON
JeSITeTIbHOCTH, OTBETCTBEHHOTO OTHOIIIEHHS K CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3A0POBOM
o0pa3e )XHU3HU;

dbopMUpOBaHHE YMEHHUW W HABBIKOB pa3yMHOrO MPHUPOAONOJB30BAaHUS, Ppa3BUTHE
HKOJIOTUUECKON KYJIBTYpHl, NMPHUOOPETEHHE OIBITa OOLIECTBEHHO-TIONE3HOW IKOIOTHUECKON
NeSITETTHHOCTH.

OO1ree 4MCiIO YacoB, MPEIYCMOTPEHHBIX IS W3YYEHUS XUMHMU Ha YIIyOJIEHHOM YpOBHE

cpennero obmero oopazosanus, coctaisieT 204 gacos: B 10 kimacce — 102 vaca (3 gaca B Heenio),
B 11 xmacce — 102 gaca (3 yaca B HeJIelN0).



2. Conep:xaHue y4eOHOTI0 NpeaMeTa, y4eOHOro Kypca (B TOM YHCJIe BHEYPOUHOii
NAesAITeIbHOCTH), y4e0HOTr0 MOy IS,

10 xanacc.
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[TpenMeT u 3HaYeHHE OPraHUYECKOM XUMUU, MPEACTABIEHUE O MHOT000pa3uy OpraHu4eCcKUX
COCTUHEHUN.

DJEKTPOHHOE CTPOCHUE aTOMa YIiiepoJia: OCHOBHOE U BO30YKAEHHOE COCTOSIHUA. BaneHTHbIe
BO3MOXXHOCTH aroma yrjiepoaa. XHUMHYECKas CBs3b B OPraHMYECKHMX COEIUHEHMSX. THIIbI
ruOpuIu3ay aTOMHBIX OpOuTanei yriaepona. MexaHu3Mbl 00pa3oBaHUS KOBAIEHTHOM CBS3U
(0OMEHHBIN U JOHOPHO-AKIENTOPHBIN). THUIBI MepeKphIBAHUS aTOMHBIX OpOHTalNel, G- U M-CBS3H.
OpunapHasi, ABOWHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJIax OPraHUYECKUX
BeriecTB. [ToHsATHE 0 CBOOOIHOM pajuKaie, HyKJIeopuie U MJIEKTpoduIe.

Teopuss crTpoeHuss oOpraHuyeckux coenuHeHuid A.M. bByriaepoBa u  COBpEMEHHBIE
MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAaYEHUE TECOPUU CTPOCHHSI OPraHUYECKUX COEIMHEHUM.
Monekynsapueie U CTpyKTypHble (Gopmynbl. CTpyKTypHbIe (QOPMYIbl pPAa3IUYHBIX BHJOB:
pa3BépHyTas, COKpam€HHas, ckenetHas. M3omepus. Buael u3omepum:  CTpyKTypHas,
POCTPAaHCTBEHHAs. JJEKTPOHHBIE J(PQPEKTHl B MOJEKyJaX OPTaHUYECKUX COCIMHEHUI
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKThI).

[IpencraBnenne o kimaccupuKaluyd OpraHMYecKHX BemiecTB. [loHATHE O (YHKIMOHATHHON
rpynne. ['omonorusa. I'omonormueckue psiabl. Cucremarnyeckas HOMEHKJIATypa OpPraHUYEeCKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BAHUS OTNICIBHBIX MPEACTABUTEIICH.

OcoOenHoctu u KIaccupuKanus OpraHUYEeCKUX peakiuii. OKHUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BELIECTB M UX IPEBPAILlCHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKHUX BEIIECTB W MaTepuajaMH Ha HUX OCHOBE, OIBITHI IO MPEBPALECHUIO
OpPraHMYeCKHX BEIECTB MPU HarpeBaHUM (IJ1aBlieHHEe, OOyTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MOJIEJIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesogopoabl.

Ankanbl. ['omonoruueckuil psaj ankaHoB, oOmas Qopmyia, HOMEHKIATypa U H30MEpHsl.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE MONEKYJ AalKaHOB, SP°-THOPMIM3AIMS ATOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYECKHE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIEHHUs, W30MEpHU3aluH, JeruIpUpOBaHus,
LUKJIU3al1uy, TUPOJIN3a, KpeKUHra, ropenus. [IpencraBienne o MexaHu3me peakuuil pajiuKalbHOTO
3aMeILEHUs.

Haxoxxnenue B npupoje. CriocoObl MOTydeHUs: U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. OOmas dopmysna, HOMEHKIAaTypa U uzoMepus. OCoOCHHOCTU CTPOCHUS U
XUMHUYECKUX CBOMCTB MaibiX (IMKJIONPONAaH, IMKIOOyTaH) W OOBMMHBIX (IIUKIJIOTICHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. COCcOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMooruueckuii psj alkeHoB, oomas GpopMylia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aKeHOB, SP°-THOPHAN3aIMs aTOMHEIX OpOHTalel yrieposa,
6- u m-cBsi3u. CTPyKTypHasi U reoMeTpudeckas (Iuc-TpaHc-) n3omepus. OU3HUECKHE CBOWCTBA
QIKEHOB. XUMHYECKHE CBOMCTBA: pEakLUMU NPUCOECIUHEHUS, 3aMELIEHUS B O-II0JIOKEHHUE INpHU
JIBOMHON CBS3H, ONIMMepHU3auuu u okuciaeHus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4eHHUsI U IPUMEHEHHUE aJIKEHOB.

AJKaUEeHBI. Knaccudukanus QKA MEHOB (conpspkEHHBIE, M30JIMPOBAHHBIE,
Kymynupoganusie). OCOOEHHOCTH 3IEKTPOHHOIO CTPOCHUS U XMUMHYECKUX CBOWCTB COMPSKEHHBIX
IMeHoB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpspkEHHBIX TUeHOB. CrIocoObI MOTY4YeHUs
Y IPUMEHEHUE AJIKaUEHOB.



Anxunbl. ['oMooruueckuii psj aakuHOB, oOmas ¢Gopmysina, HOMEHKJIATypa M H30Mepusl.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN aJIKUHOB, SP-THOPHIM3AIUS aTOMHBIX
opOutaneit yraepoga. DU3MYECKHE CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
IIPUCOCIUHEHHS], JUMEPU3ALMN U TpUMEpU3aluHu, OKHUCIEeHHs. KHUCIIOTHbIE CBOWCTBA aJIKHUHOB,
MMEIOUINX KOHLIEBYIO TPOWHYIO CBA3b. KauecTBEHHbIE peakUuu Ha TPOHHYIO CBA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yriieBoJopojibl (apeHsl). ['omonoruueckuii psn apeHoB, oOmas (opmyia,
HOMEHKJIaTypa M H30Mepus. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl OeH3o07a.
Oduznyeckue CBOMCTBa apeHOB. XHMMHYECKHE CBOMCTBa O€H30J1la M €ro TOMOJIOTOB: PEaKIuu
3aMeIIeHus] B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM pajuKaje, PeaKkiHH IMPHCOSIUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. [IpencraBnenne 00 OpHEHTUPYIOIIEM JCHCTBUU 3aMECTHTENCH B
OEH30JIbHOM KOJIbIIE Ha PUMEPE ATKUIBHBIX PAIUKAIOB, KapOOKCUILHON, THIPOKCUIILHONW, aMUHO-
Y HUTPOTPYIIIBL, aTOMOB rajoreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTupoda. [lonumepusanus
ctupoia. CriocoObl MOTydeHus U TPUMEHEHNE apOMAaTHUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsaHbIe ra3bl. HegTh u €€ npoucxoxaenue. KameHHsbll yroip
U IPOAYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HeTH: eperoHKa, KPeKUHI (TEpMUYECKUH,
KaTaJuTHuecKuil), pucdopMuHr, nuponu3. lIpoaykTel nepepaboTku HedTH, MX HPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

['enernyeckas cBsi3b MEXAY Pa3JIMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

OIEKTPOHHOE CTPOCHHME TaJOr€HIPOM3BOAHBIX YIVIEBOAOPOJOB. Peakuum 3amereHus
rajoreHa Ha TUIPOKCOTPYIILY, HUTPOrpynny, LHAHOTPYIIy, aMuHOrpymnmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO W CIHUPTOBOrO  pacTBopa  wiénouu. B3aumopneiictBue
JUTaJIOTEHAIKAaHOB C MarHueM M IUHKOM. [loHsTHE O MeTajuloOpraHMyYecKux COEIUHEHUSIX.
Hcnonp30BaHue TrajOreHIPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE M TIPH CHHTE3E
OpPraHWYECKHUX BEILECTB.

DKcrepuMEeHTabHbIE METO/IbI U3YUCHHS BEIIECTB M MX NPEBPAILCHHI: H3ydeHHE (PU3NIECKUX
CBOICTB yIJI€BOJIOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEAKIUI YIIeBOIOPOAOB Pa3INUHBIX
KjJaccoB (oOeclBeuMBaHHME OpOMHOM MM HMOJHOM BOJABI, pacTBOpa IE€pMaHraHaTa Kauus,
B3aMMOJICIICTBHE alleTWIeHAa C aMMHauyHbIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe yIriiepo/ia U BOJA0pOja B OPraHNYECKUX BEIIECTBAX, MOJyUYE€HUE STUIICHA U U3yUyeHUe
€ro CBOICTB, O3HaKOMJIeHHE ¢ koyuekuusmMu «Hedts» u «Yrompy, ¢ oOpasmamu 1miactMacce,
KaydyKOB M PpE3MHBI, MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TallOTE€HIIPOU3BOJHBIX
YTJIEBOJOPOIOB.

Kuciopoacoaep:kamue opranudeckue coeJMHEHUsI.

[IpenenbHble 01HOATOMHBIE cIUPTHL. CTpOEHHE MOJIEKYJ (Ha MpUMEPE METAaHOJIa U 3TAaHOJIa).
["omonoruueckuii psa, obmas ¢popmyna, H30MepHsl, HOMEHKIIATypa U Kinaccuukanms. Ousnueckue
CBOICTBA MPENEIbHBIX OJHOATOMHBIX CIIUPTOB. BOOpOAHBIE CBA3M MEXIYy MOJIEKYJIaMH CIIUPTOB.
XUMHYECKHE CBOMCTBA: peaklMU 3aMelleHus, AETUApaTallii, OKHUCICHHs, B3aUMOJIEHCTBUE C
OpraHMYECKUMHU U HEOPraHUYEeCKUMHU KucioTaMu. KauecTBeHHas peakiiis Ha OJHOATOMHbBIE CITUPTHI.
JlelicTBue 3TaHONa M METAaHOJIA Ha OpraHu3M uesoBeka. CrocoObl MOJydyeHHs W MpUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3dupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaToMHbIE€ CIUPTHI — STUIEHIVIMKOIb U IINLEpHH. DHU3nueckne 1 XMuMUYECKHE CBOMCTBA:
peakuuu 3aMelEHUs, B3aMMOJCHCTBHE C OpPraHMYEeCKMMHM M HEOPraHMUYECKUMHU KHCIIOTaMH,
KauecTBEHHasl peaklus Ha MHOTroaTOMHble chnupThl. llpencraBieHune o MexaHU3MeE peakiuil
HykieopmibHOro 3amemeHus. JlefictBue Ha opranuzM uenoBeka. CrocoObl TOMyYeHUS U
IPUMEHEHNE MHOTOAaTOMHBIX CIIMPTOB.



®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIHMSHHE THIPOKCOTPYMIBI U OEH30JBHOIO Spa.
Ousnueckue cpoiicTBa (eHona. OCOOSHHOCTH XUMHUYECKHMX CBOMCTB (QeHona. KadecTBeHHBIE
peakuuu Ha ¢enosn. Tokcumunocts ¢enoma. CrnocoObl MOMydeHUs W TMPUMEHEHHE (EeHoa.
denonopManbaeruaHas CMOIA.

KapOoHuIbHBIE COEAMHEHUS — ANBAETUABI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHUIBHOM
rpynmnbl. ['oMonormueckue psapl aidbIerHJOB M KETOHOB, oO0mas ¢opmyna, H30Mepus u
HOMeHKJaTypa. dusnueckue cBONHCTBA ajbAErHI0B U KETOHOB. XMMHUYECKHE CBOICTBA aJIb/IEIH]I0B
U KETOHOB: peakuuu npucoenuHeHus. OKHUCIEHHE albJeruoB, KayeCTBEHHbIE pEaKIUM Ha
anpaeruabl. CrnocoObl NOMY4YEHUS ¥ IPUMEHEHHE AJIbJIETUA0B U KETOHOB.

OnHOOCHOBHBIE TpeesibHbIe KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M30oMepus W HOMEHKIarypa. (DH3MYECKHE CBOWCTBA OJHOOCHOBHBIX
IpeeNbHBIX KapOOHOBBIX KHCIOT. BoOpoaHbIE CBSA3M MEXIy MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakuus STepUPHUKALMU, PEaKIUM C y4acTUEM
YIIAEBOMOPOAHOTO panukana. (OCOOCHHOCTH CBOHCTB MypaBBHMHOW KHCIOTHL. [loHsATHE O
IIPOU3BOJHBIX KapOOHOBBIX KUCIOT — CIOXHBIX 3pupax. MHoroodbpazue KapOOHOBBIX KHCIIOT.
OcCOoOeHHOCTH CBOWCTB HEMpeAETIbHbIX U apOMATUYECKMX KapOOHOBBIX KHCIOT, JUKAapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KHcHOT. IlpeacraButenu BbICHIMX KAapOOHOBBIX — KHCJOT:
CTeapuHOBasl, NAJIbMUTUHOBAS, OJICUHOBAS, IUHOIE6A, TUHOIeH06as KUCIOThI. CIoCcOObI OTyueHuUs
U IIpYUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. 'omonorndyeckuid psin, obmas ¢opmyia, U30Mepuss U HOMEHKJIATypa.
dusnueckue 1 XMMUYECKHE CBOWCTBA: TUAPOIIN3 B KUCIION U IIEJIOUHON Cpefie.

XKuper. Crpoenue, (uzndeckne U XUMHYECKHUE CBOMCTBA KHPOB: THAPOIH3 B KHUCIOW U
menoyHoit cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJEPKALIMX OCTATKU HEMPEIENIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoze.

MBbU1a Kak COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeHCTBHE.

OOmast xapakrepucTuka yriaeBogoB. Kiaccupukamuss yrineBogoB (MOHO-, OH- |
nonucaxapuasl). MoHocaxapuibl: TJIOK03a, (PpyKTo3a, ramakrosza, pubo3a, 1e30Kcupubdo3a.
®duznyeckue CBOWCTBA U HaxoxJeHue B npupone. PorocuHTe3. XMMHUUECKHE CBOMCTBA IIFOKO3BI:
PEaKIMU C yJacTUEM CIUPTOBBIX U albJIETUIHON IPYII, CIUPTOBOE U MOJOYHOKHUCIIOE OPOKEHHE.
[IpyMeHeHue TIIOKO3bI, €€ 3HAUeHUE B JKU3HENESATENIbHOCTH opraHu3Ma. Jlucaxapuubl: caxaposa,
ManbTO3a M JIaKTo3a. BoccraHaBiuBarollye M HEBOCCTAHABIMBAOIIWE aucaxapuiabl. [uaponus
nucaxapuaoB. Haxoxnaenue B mpupojae u npumeHenue. [lonmcaxapuisl: Kpaxmal, INIMKOTE€H U
nemnoao3a. CTpoeHne MaKpoMOJIEKYJ Kpaxmaja, IIIMKOT€Ha U LEeUI0103bl. Pu3nueckrue cBOMCTBA
Kpaxmajia M LeJUTI003bl. XMMHUECKHE CBOMCTBA Kpaxmalia: THIPOJIN3, KaueCTBEHHAs peaklus C
1o/1oM. XMMHUYECKHE CBOMCTBA LIEJUIIONIO3bI: THAPOIIN3, MOJIyueHue 3(pUpoB 1etrono3bl. [lonsatue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TaTHBIN MIENK).

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPAILlEHUI: PacTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJIEICTBIE 3TAHOJIA C HATPUEM, OKHCIEHUE STUIOBOTO CIIUPTA B
aNbJeru]l Ha pacKajl€HHON MeIHOI MPOBOJIOKE, OKUCIEHNE 3TUIIOBOTO CIHUPTA AUXPOMATOM Kajus
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), KAaYEeCTBEHHBIE pEAKIUH Ha aJbJeruisl (cC
ruapokcuaoM nuammuncepeopa(l) u ruapoxcugom menu(ll)), peakius roumepuHa ¢ THAPOKCUTOM
meau(ll), xumuueckue cBolcTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3AUMOJIEHCTBUE PACTBOPA IITFOKO3bI
c ruapokcuaom Meau(ll), B3anmoaelicTBre kpaxmaina ¢ HOJJOM, peIIeHHEe SKCIIEpUMEHTAIbHBIX 3a7a4
no TemaM «CriupThl ¥ heHomb», «KapOooHoBbIe KHCTOTHL. C0KHbBIE 3(DUPDD.

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHu4ecKre Mpou3BogHbIe amMmmuaka. Kiaccudukanys aMuHOB: anudaTuieckue u
apoMaTH4YeCKHe; MepBUYHbIC, BTOPUYHbIE M TpeTuuHble. CTpoeHue Moiiekyn, ofmas dopmyia,
U30MepHsl, HOMEHKJIaTypa 1 (U3UUeCcKre CBOMCTBA. XMMHUYECKOE CBOMCTBA amu(paTHYeCKIX aMUHOB:



OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHUE, B3aUMOICHCTBUE ITIEPBUYHBIX aMUHOB C A30TUCTOM KUCIOTOM.
Conu aTKuIaMMOHUS.

AHWINH — NpEeICTaBUTEIb AMUHOB apoMartudeckoro psga. CTpoeHuwe aHWiIMHA. B3amMHoe
BIIMSHUE TPYII aTOMOB B MoJjeKyine aHuwinHa. OCOOEHHOCTH XHWMHUYECKHX CBOMCTB aHHWJIMHA.
KauectBennsle peakiuu Ha aHIMH. CIIOCOOBI MOIYYCHUS U IPUMEHEHHE amu(aTUICCKIX aMUHOB.
[Tony4yeHue aHUIMHA U3 HUTPOOECH301a.

Amunokuciotrsl. HomeHnknatypa u uzomepusi. OTaelbHbIE MPEICTABUTEIN O-aMUHOKHUCIIOT:
rAUOuH, anadiud. Ou3ndecKkue CBOMCTBA aMHMHOKHUCIOT. XMMHYECKHE CBOMCTBA aMHHOKHUCIIOT Kak
aM(}OTEepHBIX OPraHUYECKHX COCAMHEHUH, Peaklus MOJUKOHIEHCAIlMH, 00pa30oBaHUE MENTHIHOU
cBs3u. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIIU3 ENTUIOB.

Benku kak npupoanbpie monuMepsl. [lepBruuHas, BTOpUYHAS U TPETHYHAS CTPYKTYpa OCIIKOB.
XHUMHYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlUs, KAUeCTBEHHbBIC PEAKIIUH Ha OCIIKH.

DKCIepUMEHTaIbHbIC METOIbI N3yUEHHS BEIIECTB U UX MPEBPAICHUI: PAaCTBOPEHUE OCIIKOB B
BOJIC, JICHaTypanus OCNKOB TIpU HArpeBaHWHW, I[IBETHBIE pEaKIUd Ha OCNKH, peIIeHue
HKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCoAepXkallhue OpPraHUYEeCKUe COCAUHCHHUS» U
«Pacno3HaBaHue OpraHM4eCcKUX COCTUHEHUI.

BbicokomosiekyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTECTICHb MOJUMEPHU3ALINH, CPEIHsIS MOJIeKy sipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEpU3alisl U OJMKOHICHCALIUS.

[Tomumepnble Matepuanbl. [lmacTMacchl (MOJUATHIICH, TOJUIIPONMIICH, MTOTUBUHUIXIOPHI,
MOJIMCTUPOJI, TOJIMMETHIIMETAKPHUIIAT, MOJUKApOOHAThI, MOJUATUICHTEpeTaNaT). YTHIn3aus u
nepepaboTKa IIacTUKa.

DOnacToMepbl:  HATypallbHBI  KaydyK, CHHTETHYeCKHe Kayuyku (OyTaIueHOBBIH,
XJIOPONIPEHOBBIN, H30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosnokHa: HarypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl cnenuanbHOTO HazHaueHUs (TedIioH, KeBiap, dIEKTPONPOBOISIINE MOJTUMEPHI,
OuopasiaraeMbie TOIUMEPHI).

DKCIepUMEHTAIbHBIE METOJIbI M3y4YeHHUs BEIIECTB U HMX MPEBpAIEHUN: O3HAKOMJICHHE C
oOpasliaMu  MPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, KaydyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 1o Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOHY.

PacuéTHpie 3agaun.

Haxoxnenne moyiekynasipHO (HOpMyYIbl OPraHUYECKOTO COEAMHEHHUs MO MAacCOBBIM JIOJSM
AJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXJIEHUE MOJICKYJISPHON (POPMYIIBI OpraHUYECKOTO
coeuHEeHUs 1Mo Macce (00bEMY) MPOYKTOB CrOpaHus, IO KOJUYECTBY BelllecTBa (Macce, 00bEMY)
NPOAYKTOB PEaKIMU W/MIM MCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OPTaHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XHWMHYECKHMX CBOWCTB WJIM CIOCOOOB TOJyYEHUS,
ompeieNIieHue JOIU BBIX0/Ia IPOYKTa PEAKIIUN OT TEOPETHIECKH BO3ZMOYKHOTO.

MexnpeAMETHBIE CBSI3HU.

Peanuzanusi MeXnpeAMETHBIX CBA3€H NpPU H3Y4YEHMHM OpraHudeckol xumuu B 10 Kiacce
OCYIIECTBIISETCS Yepe3 UCIIOIb30BAHME KaK OOIINX €CTECTBEHHO-HAYUHBIX TOHSATUH, TaK U TIOHITHH,
MIPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTecTBEHHO-HAYyUHbIE TTOHSITHS: SBIICHUE, HAYYHBINA (aKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CHHTE3, Ki1accudukarys, HabIroeHIe, U3MEPEHUE, IKCIIEPUMEHT, MOJIeITh, MOJISTUPOBAHHE.

®dusuKa: MaTepus, aToM, IEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, SHEPIETUUYECKUI YPOBEHb,
BEII[ECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (DU3UYCCKUE BEITUYMHBI, €IMHUIIBI
MU3MEPEHMUs], CKOPOCTh, SJHEPI s, Macca.



buonorus: knerka, opraHusM, JKocWcTeMa, Ouocdepa, MeTabonM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN U TeTepOTPOPHBII TUIT TUTaHUA, OpOKeHHEe, HOTOCHHTE3, IbIXaHUE, OCIKH, YTIeBOIHI,
KHPBI, HyKJIEWHOBBIE KUCIIOTHI, (PepMEHTHI.

['eorpadus: none3Hple HCKOIaeMbIe, TOILUIUBO.

TexHONOTrHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAHUS, MOIOIINE CPE/ICTBa,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CoctaB aTOMHBIX siep. XUMHUeCKUi 3nemeHT. M3oronsl. CTpoeHHEe 3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPTETUYECKUE YPOBHU U MOJYPOBHU. ATOMHBIE OpOUTAIIN.
Knaccugukanyss XMAMUYECKHX dJIEMEHTOB (S-, P-, d-, f-a1emenTsl). Pacnpenesnenue 31eKTpOHOB 110
aTOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOH(QHUIypalMM aTOMOB 3JEMEHTOB IE€PBOrO—4eTBEPTOrO
NEpUOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHMM, ODJICKTPOHHBIE KOH(QUTYpaIllii HOHOB.
DIIEKTPOOTPULIATETLHOCTb.

Ilepuognueckuit 3axkoH u Ilepumonmueckas cucremMa XuMHueckKux diemeHtos J[.H.
Menpneneesa. CBsi3b IepuoINYECKOro 3akoHa u [lepuonndyeckoil CUCTEMbl XMMUUYECKHUX JIEMEHTOB
C COBPEMEHHOM TEOpHEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB XHMHUYECKHX
AIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB 110 TPYIaM U MepruoiaM. 3HaueHue
nepuoanyeckoro 3akona J/[.11. Menaeneena.

XuMuyeckasi CBs3b. BHIbl XMMMUYECKON CBSA3M: KOBAJCHTHAs, HOHHAs, MeETaJJIMYECKas.
Mexanu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBS3HM: OOMEHHBIA M JIOHOPHO-AKIETITOPHBINA. DHEprus u
JUTMHA CBs3U. [10JSIpHOCTE, HAIIPABJIEHHOCTh U HACHIAEMOCTh KOBAJICHTHOU CBsI3U. KpaTHBIE CBS3N.
Bonoponnas cBs3b. MeXMONEKyIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCTB U BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI €
UX T€OMETPUUECKUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUN AIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBineHne o0  KOMIUIEKCHBIX — coefuHeHMsiX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMILIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHHE KOMIUIEKCHbIX coenuHeHuid. [loHstne o
KOOpAMHAIIMOHHOW XMMUH.

BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. THITBI KPUCTAUIMYECKUX PEMIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTe o aucnepcHbIx cucreMax. McruHHble pacTBopsl. IIpencraBieHne O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUs KOHIIEHTPALMU PaCTBOPOB: MaccoBasi J10JIs BEIIECTBA B pacTBOPE,
MOJISIpHAsE ~KOHLEHTpauus. HacelleHHble YW HEHACBIIEHHBIE PacTBOPBI, PaCTBOPUMOCTb.
Kpucrannoruapats!.

Knaccugukanuss M HOMEHKJIATypa HEOPraHWYECKMX BeIIeCTB. TpHBHAJIbHBIE Ha3BaHMS
OTJEIIBbHBIX IIPEICTAaBUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMUYeCKUX peakifil B HEOPraHUYECKOM M OpPraHW4YecKol XMMHUU. 3aKOH
COXpPAaHEHHsI MAacChbl BEUIECTB; 3aKOH COXPAHEHMS M IPEBpALICHUs SHEPTUHM IPU XHUMHYECKHUX
peakuusax. Temnosble 3(HEeKTb XUMUUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XMMHYECKON peakiuu, e€ 3aBUCHUMOCTh OT PazIHuYHBIX (akTopoB. ['oMoreHHble u
reTeporeHHele peakuuu. Katanus n karanus3aTtopsl.

OGpatumbie 1 HEOOpaTUMBIE peaklnu. XUMHUYECKoe paBHOBecue. KoHCTaHTa XMMUYECKOTO
paBHOBecHsl. DakTOphl, BIMSIOIMIME Ha IIOJIO)KEHHE XMMHYECKOTO PaBHOBECHS: TEMIIEpATypa,
JIaBJICHUE U KOHIIEHTPALMH BEILECTB, y4acTBYOIUX B peakuuu. [Tpunnun Jle [llarense.



OnektponuTtnueckas gucconmanus. CunbHble ©  crnabble  ANIeKTponuThl.  CTeTneHb
muccouuanuu. Cpena BOAHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpallbHas, LIeNo4Has. BomopomHslii
nokasatenb (PH) pactBopa. 'maponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHusa. OKUCITUTENb U
BOCCTaHOBUTENb. lIponeccsl OKHUCIEHMS W BOCCTAaHOBJICHUS. BaxkHeWIIMe OKUCIUTEIN U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCHepUMEHTAIIbHBIE METOJbl M3yYEHHUS BELIECTB W UX [MPEeBpalICHU: pa3iioKeHue
NEepoKCHUJa BOJOpPOJa B MPHUCYTCTBHM KaTajau3aTopa, MOJEIH KPUCTAIIMYECKUX PpEHIETOK,
MIPOBEJICHUE peaKlnii HOHHOTO 0OMEHa, OMpeielieHue CPeibl PACTBOPOB C IOMOIIIbIO HHAUKATOPOB,
U3y4eHHE BIUSHHUA PAa3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XHMHYECKOH pEakIuu W TOJO0KEHUE
XUMHYECKOTI'O PABHOBECHS.

Heopranuveckasi xumusi.

[Tonoxenne HemerawioB B Ilepuonnueckoir cucrteme xumudeckux siemeHtoB J[.U.
MemnieneeBa 1 0COOEHHOCTH CTPOCHHUS UX aTOMOB. PU3NUECKHE CBOMCTBA HEMETAIIIOB. AJUIOTPOIHSA
HEMETAIIOB (Ha MpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

Bomopon. Ilonyuenue, ¢usmueckne M XUMHYECKHE CBOWCTBA: pPEAKUUU C METAIaMH U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ puabl. TOMINBHEIE 3JIEMEHTHI.

["anorensl. HaxoxneHue B mpupoje, CrnocoObl MOJIydeHUs, (PU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['amoreHoBOOpOabl. BaxkHelline KUCIOPOACOAEPKAIIME COCIUHEHUS TaJIOT€HOB.
JlabopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOTYYeHUs TaIOTeHOB. [IprMeHeHne raloreHoB U ux
COEIMHEHUI.

Kucmnopon, o3oH. JlaboparopHble W TPOMBIINIICHHBIE CIOCOOBI TOJIYYECHHS KHCIOPOJA.
duznyeckue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCII0pOoia U 030HA. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnaenue B mpupojie, CiocoObl MoaydeHus, (Pu3nuecKue U XUMUUECKHUe CBOWCTBA.
CepoBogopon, cynbduasl. Oxcun cepbi(1V), okeun cepri(VI). CepHuctast u cepHas KUCIOTHI U UX
cosu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpuMeHeHne cepbl U €€ COeMHEHHH.

A3zor. HaxoxaeHue B mpupo/jie, Croco0bl MoayyeHus, pU3nueckrue 1 XuMHUYECKHe CBOICTBA.
Ammuak, HUTpuAbL. OKcHabl a30oTa. A30THCTas M a30THas KUCIOTHI M uX coiu. OcobeHHoCTH
CBOWCTB a30THOM KUCIOTHI. [IpMeHeHe a30Ta U ero COeJMHEHNH. A30THBIE Y100pEHHUSL.

®ochop. Haxoxnmenue B mpupojsie, CHOCOOBI MONy4YeHUs, (HU3UUECKHE U XHUMHUYECKHE
cBorictBa. Dochuasl u hochun. Oxcuast dhochopa, hochopnas kucnora u eé conu. [Ipumenenue
dochopa u ero coenunenuit. PochopHsie yaoOpeHUs.

VYraepon, HaxoxkJIeHHE B TpUpoJie. AJIIOTponHbIe MoguduKayu. Puzndyeckue 1 XUMHYECKUe
CBOMCTBa MPOCTHIX BEIECTB, 00pa3oBaHHbIX yraepoaoMm. Okcun yraepoaa(ll), okcun yrinepona(lV),
yrojapHash KHUCJIOTa W €€ COoJMUu. AKTHUBHPOBAHHBIM Yrojib, ajacopOuusa. DymnepeHsl, rpadew,
yriepoJHble HaHOTPYOkH. [IpuMeHeHue NpOCThIX BELIECTB, OOpPa30BAHHBIX YIJIEPOAOM, U €ro
COCIMHEHU.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl MoigydeHus, (U3NYecKue W XHUMHUYECKHe
cBoiictBa. Oxcua kpemuus(1V), kpemHHeBass KUCIO0Ta, CHIMKaThl. [IpuMeHeHHe KpeMHHS U €ro
coequHeHnil. CTEKIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tonoxenue meramnoB B Ilepuonuueckoil cucteMe XUMHUYECKUX 3IeMEHTOB. OCOOEHHOCTH
CTPOEHHS AJIEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. OOmue (usnveckre CBOWCTBa METaJUIOB.
[IpumeneHue MeTayioB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DIEKTPOXUMHUECKUI PsiJl HanpsDKeHUH MetaioB. O6mmue crnocoObl MOTYYEeHUs METAIJIOB:
TUAPOMETAJUTYPrUs, MUPOMETAIUIYPIHUs, AEKTpoMeTautyprusd. [loHsATHE O KOppO3uM METaJlIOoB.
CniocoOblI 3aIIUTI OT KOPPO3HH.

O6mas xapakrepuctuka MetauioB |A-rpynnbsl Ilepuoanyeckoil cucTeMbl XHMHYECKUX
sneMeHTOB. HaTpuil u kanuii: momyueHue, ¢puU3MUecKue M XMMUYECKHE CBOMCTBA, NMPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



Obmas xapaktepuctuka MetayioB |IA-rpynmbr Tlepuoguueckoil cUCTEMBl XMMHUYECKHX
3JIEMEHTOB. Maruuii M KajabIMii: TOJXydYeHue, PU3NUecCKue U XUMUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AnOMUHUI: TIONydyeHHE, (QU3NYECKUEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA U €ro CoequHEHHH. AMQOTEepHBIE CBOWCTBA OKCHIAa ¥ THAPOKCHAA aFOMHHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

O61mas xapakrepucTuka MeTaisioB modounsix noarpynin (b-rpynm) [lepuoanueckoit cucremMsl
XUMHUYECKHX 3JIEMEHTOB.

Ou3nyeckue U XMMUYECKHE CBOMCTBAa XpoMa U ero coeAuHeHui. OKCHIIBI U TUAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u AUXpoMaThl, UX OKHUCIIHUTEIbHBIE CBOMICTBA.
ITony4yeHue U npUMEeHEHUE XpoMma.

®PusnuecKue 1 XMMUYECKUE CBOMCTBA MapraHlia v €ro CoeIMHeHui. Baxkneime coeguHeHus
mapranna(ll), wmapranna(lV), wmapranana(Vl) wu wmapranma(VIl). Ilepmanranar kamms, ero
OKHCJIUTEIBHBIE CBOMCTBA.

®dusnyeckue U XMMHYECKUE CBOMCTBA *keje3a U ero coeauHeHuil. OKCUIbI, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Ou3nyecKkue U XMMUYECKUE CBONCTBA Menu U e€ coenuHeHuil. [lomyuenue u mpuMmeHeHue
MEIU U €€ COCITMHEHHM.

[{uak: mosrydeHue, GU3NIECKUE U XUMHYECKHE CBOMCTBA. AMDOTEpHBIC CBOMCTBA OKCHIA U
TUAPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[ppuMeHeHe IMHKA U €r0 COeMHEHHI.

DKCTHepUMEHTAIbHBIE METO/bI U3yYEHUS BELIECTB U UX MPEBpAIICHHI: U3ydyeHue oopaslon
HEMETAJUIOB, TOpeHue cepul, ¢ocdopa, kemeza, MarHus B KHUCIOPOJE, W3YYCHHE KOJUICKIIUU
«MeTainpl U CIUIaBbD»), B3aMMOJICHCTBHE IIEJOYHBIX U IIETOYHO3EMENIbHBIX METAJJIOB C BOJOU
(BO3MOXKHO HCIOJb30BaHUE BHIEOMATEPHAIIOB), B3aMMOJICICTBHE IIMHKA M Kelle3a C pacTBOpaMu
KHUCTIOT M IIeNiouel, KaueCTBEHHbIE pPEaKlMd Ha HEOPraHWYeCKHe aHUOHBI, KaTHOH BOAOpOAa U
KaTHOHBI METAJIJIOB, B3aUMOJICCTBUE TUAPOKCHIOB ATIOMUHUS W IIMHKA C PaCTBOPAMH KHCIIOT U
1IesIoueH, peleHne dKCIepUMEHTANIbHBIX 3a7a4 1o TeMaM «[ amorensl», «Cepa u €€ coeAMHEHUsI,
«A30T u dochop U uUX coeAuHEHHs», «MeTalabl TIAaBHBIX MOATPYH», «MeTamibl MoOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xuMun B oOecrieYeHMH YCTOWYMBOTO pa3BUTHs 4YeloBedecTBa. [IOHSATHE O HAYYHBIX
METO/aX MO3HAHUSA M METOAOJIOTMM HAy4YHOIO MccienoBaHus. HayuHble MpUHIMIBI OpraHUu3alnuu
XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINITIEHHBIE CIIOCOOBI MOJTYYEHHs] Ba)XXHEHIIUX BeIIeCTB (Ha
npuMepe NPOU3BOJCTBA aMMHaKa, CEpHON KHUCJIOThI, MeTaHoisa). lIpomblluieHHbIE CHOCOObI
MOJIyUEHUSI METAJUIOB M CIUIAaBOB. XHMHYECKOE 3arpsi3HEHUE OKpY)KaWoIeH cpeasl U ero
nocneAcTBus. Poib XuMun B 00ecrieueHuu YHEPreTUYeCcKoi 0€30MacHOCTH.

Xumuss M 370poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna wucnosib3oBaHUs
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XuMHS THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE M00aBku. Poimb Xxumum B oOecrieuyeHun
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mnapdromepnbie cpenactBa. beitoBas xumwus. I[lpaBunma Ge3omacHOro
WCITOJIH30BAHUS MPENapaToB OBITOBOW XMUMUHU B TIOBCETHEBHON YKU3HH.

XuMHS B CTPOUTETTECTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHnuecKrie U MUHEPATbHBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJI0, KepamMuka. Marepuansl ams
aneKTpoHUKU. HaHnoTexHomoruu.

Pacuérnrie 3amaun.

Pacu€tpl: Macchl BemiecTBa iU 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJHOTO M3 YYAaCTBYIOIINX B PEAKIIUU BEIIECTB, Macchl (00bEMa, KOTMUECTBA BEIIECTBA)



IPOAYKTOB PEAKIMH, €CIM OJHO M3 BEUIECTB MMEET IpuUMecH, Macchl (00bEMa, KOIMYeCTBa
BELIECTBA) MPOAYKTAa PEaKLUU, €CIIM OJHO U3 BEIIECTB JAaHO B BHUJE pacTBOpa C ONPEAEIEHHON
MAacCOBOM J10JIe€ll paCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPAIlUH BEIIECTBA
B PAcTBOPE, JOJIH BBIXOJ1A IIPOAYKTA PEAKLIMU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSA3EU MPU W3Y4EeHUH 0OLIel M HeopraHudecko xumuu B 11
KJIacce OCYILIECTBISIETCSA Yepe3 MCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHH, Tak U
HOHSTHH, IPUHATHIX B OTIENBHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAy4YHbIE MTOHATHS: SIBIEHUE, HAYYHBIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJu3, CUHTE3, KIIACCH(PHUKAIH, TIEPHOANIHOCTD, HAOIIOICHHE, U3MEPEHUE, IKCTIEPUMEHT, MO/IEIb,
MOJICJINPOBAHUE.

®dusznka: MaTepus, MUKPOMUDP, MAKPOMUD, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHH YpOBEHb, BELECTBO, TeJlO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, WJCATbHBIN Ta3, (U3NYECKUE BEIUYMHBI, CIUHHUIIBI U3MEPEHUS, CKOPOCTH,
JHEPIrHUs, Macca.

buonorus: kieTka, oOpraHumsM, S3KocucTeMa, Ouocdepa, MeTaboIu3M, Makpo- U
MHUKpPORJIEMEHTbI, O€JKH, XXHUPBI, YIJIEBOJbl, HYKICHHOBBIE KHCIOTBI, (EPMEHTHI, T'OPMOHBI,
KPYTOBOPOT BEIIECTB U IIOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.
TexHonorus: XuMu4eckas IPOMBIIUIEHHOCTb, METAJULYpPIUs, CTPOMUTEIbHBIE MaTepHAIbL,
CEJIbCKOXO3SHCTBEHHOE  MPOU3BOJCTBO, IHILIEBas HPOMBIIUICHHOCTb, (papMaleBTHYeCcKas
IIPOMBILUIEHHOCTb, IIPOU3BOACTBO KOCMETUYECKUX IIPENApaTOB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUaJIOB, IEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



3. Ilnanupyemble pe3yabTaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa, y4eOHOro Kypca (B TOM
4yucie BHEYPOUHOil 1esiTeIbHOCTH), y4e0HOT0 MOYJIsl.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHUCTEMHO-AECSTEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeIMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro oOLIero o0pa3oBaHUs BbIIEICHBI
CJIETYFOIIIHE COCTABIISIFOIINE: OCO3HAHNE 00YJIAOIIUMHUCS POCCUICKON TPasKIaHCKOW MICHTUIHOCTH;
TFOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIIPEACIICHUIO; HAIMYME MOTHUBALUU K
00y4€eHHI0; TOTOBHOCTh M CIOCOOHOCTH 00YYarOIINXCSl PYKOBOJCTBOBATHCS IPUHATHIMU B 0OILIECTBE
npaBUjaMd M HOPMamMH T[IOBEJICHUS; HAJIMYUE TMPABOCO3HAHMS, HKOJIOTHYECKON KYJIbTYPHI;
CIIOCOOHOCTH CTaBUTb LIETH U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM9HOCTHBIE PE3YyNbTATHl OCBOCHUS TpeaMeTa «XUMHUS» OTPAKAT CHOPMHUPOBAHHOCTH
OTbITa TO3HABATEJIbHON M MPAKTUYECKON AEATEIbHOCTH OOydaroluXcsl B MPOLECCe pearn3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIndHOCTHBIE pPE3YyNbTAThl OCBOEHUS NpeaMeTa «XUMHUS» OTPaKalT CHOPMHUPOBAHHOCTh
OIbITa NO3HABATEJIbHON M MPAKTUYECKOM NEATEIbHOCTH OOydarolUXCsl B MPOLECCE peann3aluu
00pa30BaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS

OCO3HAaHUS O0YYaIOIIMMHCS CBOUX KOHCTHTYI[MOHHBIX NpaB U OOSI3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIBbHBIX HOpPMax M IMpaBWiIaX MEXKIMYHOCTHBIX OTHOLICHUHA B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW MEATEIBHOCTH MPHU CO3/IaHUU Y4E€OHBIX MPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIIBHBIX 32124, BHITOJHEHUN XUMHUICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apI'YMEHTHI APYTUX MPU
aHaJINM3€ Pa3IMYHbIX BUJIOB YU€OHOI 1€ATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UECTBEHHOU XUMUHU;

YBa)KEHHSI K MPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUH U MPAKTHUECKOTO MPUIOKEHUS XUMUH,
OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3yJIbTAaT JUIUTEIIbHBIX HAOJIOEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

MHTEpEeca U O3HABATENIbHBIX MOTHBOB B ITOJIYY€HHUHU U MTOCIIEAYIONIEM aHATIN3€ HHPOPMAIIH O
MEPEAOBbIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOI'0 CO3HAHMS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OLICHMBATh CHUTYAIlMH, CBS3aHHBIE C XUMHYECKUMU SIBICHUSMU, U TPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TIOBEJEHHWE M TIOCTYNKH CBOMX TOBApUINEH C TO3HIIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) dopMupoBanus KyJbTYPbl 310POBbS:

NOHMMaHMs LEHHOCTeH 310poBoro M Oe3omacHOoro oOpas3a JKU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 37]0POBbIO;

coOroeHHsI PaBUI O€30MaCHOTO OOPAIIEHUS C BEIIECTBAMU B OBITY, TOBCEIHEBHOM KHU3HU,
B TPYJIOBOM JICSITEIIBHOCTH;

MOHMMAaHUS [IEHHOCTH MPaBWJI MHAUBHIYATFHOTO U KOJUJIEKTUBHOTO OE€30MaCHOTO MOBEACHHUS
B CUTYalUsX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCIEICTBUI W HEMpPUATUS BPEAHBIX TPUBBIUEK (YIMOTPEOJICHHS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCHIUTAHUSA:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIENOBATEeIbCKOW  JESITeNbHOCTH,
00ILIECTBEHHO IOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE y4YyacTHE B PEIICHUH MPAKTUYECKUX 3a1ad  COIUATbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPaKTUIECKOMY U3YUEHHUIO MpoQeccrii pa3IuiyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS MMPEAMETHBIX 3HAaHUH 10 XUMUU;

YBaXKEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJMBHIYaJIbHOW TPAaeKTOpUU OOpa3oBaHUs, Oymymiei
npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEN K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU 11eJ1IeCO00Pa3HOro OTHOWICHHUS K IMPHPOJIe KAaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUA TJ00aIbHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPENbL;

OCO3HAHHSA HEOOXOJUMOCTH HCIOJIb30BAaHUS JIOCTHXKEHUN XUMHUHU ISl PEIICHUS BOIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTUBHOTO HETIPUATHUS ACUCTBUM, IPUHOCAIINX BPE OKPYXKAIOLIEH NPUPOAHOU Cpeie, YMEHUs
IPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTUYECKUE TIOCIEACTBHUS MPEIAIPUHUMAECMBIX JACHCTBHHA U
pe0TBpaliaTh UX;

HaJIMYUsl Pa3BUTOTO HKOJIOTMYECKOTO MBILIUIEHUS, 3KOJIOTMYECKOM KYJIbTYpPbI, OIIbITa
JEATEIbHOCTH  JKOJIOTMUECKOW  HAIlPaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS UMM B
MI03HABATEIBHOW, KOMMYHHKAaTUBHON M COIIMAJIBHOMN MPAaKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHSl HAyKu U
00LIECTBEHHON IIPAKTHUKH;

MOHMMAaHUA cheuuUK XUMHUM KaKk HayKH, OCO3HaHUA €€ poiau B (popMHpOBaHUU
PAlMOHATILHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABICHUS 00 OKpYXKarolleMm
MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U PELIeHUN
po0JieM COXpaHEHUsI IPUPOJIHOIO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHUHU MJii COBPEMEHHOH NMBHIM3ALUU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHON
KYJIBTYpBI, B PEHICHUH TI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YENOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKON 0€30MacCHOCTH, B Pa3BUTUN MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHYECKH KOMGPOPTHOM KU3HU KaXJI0T0 iieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: IOHMMAHMSI  CYIIHOCTH  METOJOB  IO3HaHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIONB30BATh MOJyuyaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBIIEHUHN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LIEJIhI0
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HMCIOJIb30BaTh XUMHUECKUE 3HAHUS ISl pElIeHUs MpoOjeM B
peaTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpEeca K O3HAHUIO, UCCIIEI0BATENBCKON JESATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M C€aMOOOpa30BaHHUIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHON 1eATeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHbIe pe3yIbTaThl OCBOEHUS MPOTPaMMbI [0 XUMUU Ha YPOBHE CPEIHETO OOIIETo
00pa30BaHUs BKIIOYAIOT:

3HayuMble JUIsI (OPMHUPOBAHUS MHMPOBO33PEHHS OOy4aIOUIMXCSd MEKIUCIUILIMHAPHbBIE
(MexmpenMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaXKAIOIIKE LEJTOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnenuuKy METOAOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
SHEPIus, SBJICHHE, POLIECC, CHCTEMa, HAy4YHbIH (haKT, IPUHIIKI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClleZIOBaHNE, HAOII0JeHIE, U3MEPEHUE, SKCTIEPUMEHT U JPyTHE);

YHUBEpCaJbHbIE yyeOHbIe eiCcTBUS (IIO3HABATENbHBIE, KOMMYHHUKATHBHbIE, PETYISTHUBHBIE),



obecnieunBaronue (popmupoBanue (QPyHKIIMOHAIBHOW TPAMOTHOCTH M COITMAIBHOM KOMITETCHIIMH
o0yJarmuxcs;

CIOCOOHOCTh ~ OOYYalOMIMXCsl ~ WCIOJIB30BaTh ~ OCBOCHHBIE  MEKIUCIUIUTMHAPHEIC,
MHUPOBO33pEHUYECKUE 3HAHNS U YHUBEPCAJIbHbIE yUeOHbIE JEMCTBYSI B I03HABATEIbHON U COLTUAIBHON
NPaKTHKE.

MeranpeameTHbie  pe3ysbTaTbl  OTPAXAlOT OBJIAJICHUE YHUBEPCAIBHBIMU  y4COHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBHS

1) 6a30Bble JJOrnYecKHUe AeCcTBHS:

CaMOCTOSITENIFHO  (DOPMYJHPOBATh W aKTYaJIIM3UPOBaTh TpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeAeNATh LENU JEATEIbHOCTH, 3a/jaBas IapaMeTpbl U KPUTEPUHM HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh IIPM OCBOEHMM 3HAHUM MPUEMBI JIOTMYECKOI'O MBIIUIEHUS: BBLIEIATh
XapakTepHble IpPHU3HAKM TOHATMH M  yCTAHABIMBATh UX B3aUMOCBA3b, HCIOJIb30BATH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIBHBIX (PaKTOB U SIBIICHUIA;,

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXkJIEHUsS (MHIYKTUBHBIC, AEIyKTUBHbIC, 110 aHAJIOTHH), BBISBIIAThH
3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMaTPUBAEMbIX SIBICHUAX, (OPMYIMPOBATH BHIBOJBI U
3aKIIIOYECHHUS;

IPUMEHSATh B IPOLIECCE IMO3HAHUSA HCIOJIb3YEMble B XMMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIU, IPeoOpa3oBbIBaTh MOJIENIbHBIE MPEJICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHAYecKast pOopMyIia, ypaBHEHHE XUMHUUECKOW PEaKIK — PH PELICHUH yUYeOHBIX MO3HABATEIbHBIX
U IPAaKTUYECKUX 3ajlay, NPUMEHITh HAa3BaHHBIE MOJIEJIbHbIE IPEACTABIECHUS I BbISBICHUS
XapaKTEpHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEaKIHil.

2) 0a30BbIe HCCJIEN0BATEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEaKLUii;

dopMynupoBaTh I€TM M 3aJaud  HMCCIENOBAaHMSA, MCIIOJIB30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENILHO C(hOPMYJIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIQ/IETh HABBIKAMHM CAMOCTOATEIBHOTO IUIAHUPOBAHUS M IPOBEJIEHUS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONI0JaTh 3a XOJOM IMpOIecca, CaMOCTOATENbHO
IPOTHO3MPOBAaTh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEI0BaHMs, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJIEIaHHOU
pabore;

nproOpeTaTh ONbIT YYCHUUECKON HCCIEI0BATENbCKON U MPOEKTHOM AEATEIbHOCTH, POSBISTH
CIIOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSATEIbHOMY MTOMCKY METOJIOB PELEHUs MPAKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3IMYHbIX METOJOB IIO3HAHHUS.

3) padora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHMKAX MH(OpMAIMK (Hay4yHO-TIOMYJIsIpHAs TUTepaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHble TMocoOus, pecypchl WHTepHeTa), aHaIM3UPOBATH
UH(OPMALIMIO pa3IMYHBIX BUIOB U (hOPM MIPEICTABICHUS, KPUTHUECKHU OLIEHUBATh €€ J0CTOBEPHOCTh
U HEMPOTUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampockl M NPUMEHSATh pPA3JIUYHbIE METOJIbl NpPU TOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

nproOpeTaTh OMBIT HCHOJb30BAHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (GOpPMY MpeACTaBICHUS HHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEACTBA MIPU paboTe ¢ XMMUYECKON MH(OpMaIHeH:
IPUMEHSTh MEXIIpeAMETHbIe ((PU3NYecCKue W MaTeMaTH4eCKHe) 3HAKU M CHUMBOJIbI, (OPMYJIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;



HCIIOJI30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl B XOJ€ JUaiora W/ WA JUCKYCCHH,
BBICKA3bIBaTh WJEH, (OPMYJIHUPOBATH CBOM MPEUIOKCHHS OTHOCUTEIHO  BBITIOJHEHUS
MIPEIOKEHHOM 3a1a4H;

BBICTYIIATh C MpPE3CHTalUed pPE3yJbTaTOB I103HABATECIBHOW [JEATEIBbHOCTH, I10JyYEHHBIX
CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUH XMMHUYECKOIO HKCIIEPUMEHTA,
NPAaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWMCTB M3YyYaeMbIX BELIECTB, pealH3allMd y4eOHOTO
poeKkTa, W (OPMYIMPOBATh BBIBOABI [0 pe3yJbTaTaM IPOBEAEHHBIX MCCIEIOBAHUN MYTEM
COIJIACOBaHUs MO3UIMI B X0/1€ 00CYKIEHUS 1 0OMEHAa MHEHUSIMHU.

Pery1siTuBHBIEe yHHBepcaibHble y4eOHbIe 1eiiCTBHA:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IT03HABATEILHYIO JIESTEIBHOCTD,
ompenenss €€ LeNd W 3aJa4d, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajaraeMblii QITOPUTM JICHCTBUI TIPH BBINOJHEHUH YYEOHBIX W HMCCIENOBATEIbCKHX 3a/1ad,
BbIOMpaTh Hanbonee 3(pPEeKTUBHBIA CMOCOO0 MX pEHmIeHHS C YY4ETOM IOIYYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYILECTBIISATH CAMOKOHTPOJIb JCSITEIHPHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3ysbTaThl OCBOCHHUS MPOTPAMMBI MO XMMHU Ha YIIIyOJEHHOM YpOBHE Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHUs BKIIOYAIOT CHElU(UUECKHe I y4yeOHOro mpenMera
«XuMHs» Hay4YHbIE 3HAHUS, YMEHHS U CHOCOOBI NEHCTBUN IO OCBOCHHIO, WHTEPIpETAH U
HpCO6pa3OBaHHIO 3HaHHI>i, BUblI ACATCIBHOCTH IO ITOJYUYCHHWIO HOBOT'O 3HAHUA W IMPHUMCEHCHHIO
3HAHWN B PA3TUYHBIX YYEOHBIX CUTYAIUX, @ TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX
¢ XuMHeHR. B mporpamme o XMMHHX PEAMETHBIE PE3YIIbTaThl IPEACTABIECHBI 110 TOJaM U3YYECHUS.

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

c(OpMUPOBAHHOCTh IPEJICTABICHUN: O MECTe M 3HAYEHMHM OPraHWYEeCKOW XUMHUHU B CHUCTEME
€CTECTBEHHBIX HayK M €€ poJjM B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B PEIICHUU
po0JIeM 3KOJIOTUYECKOM, SHEPreTHUecKOM M MUIIEBOW O€30MacHOCTH, B PAa3BUTHH MEIULIUHBI,
CO3/IaHMM HOBBIX MAaTE€pPHaJIOB, HOBBIX HMCTOYHHKOB HSHEPrHH, B OOECHEUEHHM DPALMOHAIBHOTO
IPUPOIONOIL30BaHuUsl, B (POPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaK¥Ke
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO U IPUPOTHON CpPeIe;

BJIa/ICHHE CHCTEMOI XMMHUYECKHX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOMOJAralolue MOHATHS
— XUMHYECKHH DJIEMEHT, aTOM, SIPO M JIEKTPOHHAs 000JI0UKa aToma, S-, P-, 0-aTOMHBIE OpOHTaIH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSTHUS aTOMa, TMOpUIn3aliis aTOMHBIX OpOUTaliel, HOH, MOJIEKYJa,
BaJICHTHOCTb, MIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XMMUUECKasl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00bEM, yriIepo/HbIil ckeneT, GyHKIMOHAIbHAs TPYIIa, paguKkail, CTPYKTYpHbIE
(bopmyIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEPHsI CTPYKTYpHAasi U IPOCTPAHCTBEHHAsS
(reomeTpuueckasi, OINTHYECKasl), U30MEpbl, TOMOJOTMYECKUHA psAl, TOMOJIOTH, YTIJIEBOJIOPOJBI,
KHCJIOPO/I- ¥ A30TCOJIEPIKAIINE OPraHNYECKUE COETUHEHN S, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEUHEHMs; TEOPHH, 3aKOHbI (nepuoanueckuii 3akoH J[. . Menneneesa,
TEOpUsl CTPOEHUsl opraHndeckux BemecTs A. M. byTiiepoBa, 3aKkOH COXpaHEHHUsI MaccChl BEIIECTB,
3aKOH COXpaHEHMs] M TMPEBPALEHUS HHEPruM MpPU XMUMHUYECKHUX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN A3BIK XMMHH, MHUPOBO33PDEHUECKHE 3HAHMs, JIeXkKAllUe B OCHOBE ITOHUMaHMS



MPUYMHHOCTUA U CUCTEMHOCTH XMMHUYECKUX SIBICHUMN; MPEICTaBICHHUS] O MEXaHU3MaX XUMHUYECKUX
peaxkiuii, TepMOJUHAMUUYECKUX U KMHETUYECKMX 3aKOHOMEPHOCTAX MX MPOTEKaHMs, O B3aUMHOM
BJIMSHUM aTOMOB M TpYyNIl aTOMOB B MOJIEKyJaX (MHIYKTUBHBIM M Me30MepHbIH 3((eKTsl,
opuentantel | u |l ponma); dakTomormveckue CBEACHHS O CBOWCTBAaX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOIb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTHYECKOI
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX NMPUHLIMIAX XMMHYECKOTO MPOU3BOJACTBA (Ha MpuMepe
MIPOU3BOICTBA METAHOJIA, IepepadbOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MIPU3HAKY MMOHITUN, yCTAaHABIUBATh UX
B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME TMOHATUS IMPH OMNHCAHUU COCTaBa, CTPOCHHS M
CBOMCTB OpPraHUYECKHX COECIMHECHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHKY JJISi COCTABIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJISITh YPABHEHMSI XMMHUECKUX PEAKIUN U PacKphIBaTh UX CYHIHOCTH: OKHCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX PEAKIM MOCPEICTBOM COCTABIICHHUS 3JEKTPOHHOTO OajlaHCa 3THUX PEaKIIHid,
peaxkiuii HOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHUIA;

M3rOTaBIMBATh MOJIEIN MOJIEKYJI OPIaHUYECKUX BEILECTB AJIS MWIUTIOCTPALIMM UX XUMUYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHHUI: yCTaHABIMBAaTh MPUHAIJIEKHOCTh U3YUYEHHBIX OpPraHHMYECKHUX
BEIIECTB MO0 UX COCTAaBY M CTPOCHHIO K OMPEICNIEHHOMY KJIAcCy/TpyIIe COSIUHEHHH, AaBaTh UM
Ha3BaHUA N0 cucremarnueckoir Homenkinatype (IUPAC) u npuBoanTh TpUBHAIbHBIC HA3BAHUS IS
OTJICNIbHBIX TPEICTaBUTENICH OPraHWYeCKUX BEIIECTB (STWJICH, AalleTWUJIeH, TOIYOJ, TIJIULEPHH,
ATUJIEHTJIUKOJb, (heHous, popManbAeruj, aueTalbJeru], aleToH, MypaBbUHas KHUCIIOTa, YKCYCHas
KHUCITIOTA, CTEapUHOBAs, OJICMHOBAs, MMAaJbMUTHHOBAs KHCIOTHI, TJIMIMH, ATaHWH, MAaJlbT03a,
bpyKTO3a, aHWJINH, TUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS ONpPENENATh BUJ XHUMHUYECKOH CBSI3M B OPraHMYECKUX
COeIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH IOJIOKEHUSI TEOPHUH CTPOCHUS OPTaHHMYECKUX
BemiecTB A. M. ByrtnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBA THUIMYHBIX NPEICTABUTENEH DPA3JIMUHBIX KJIACCOB OPraHMYECKHX BEILIECTB: AJIKAHOB,
[UKJIOAJIKAHOB, AaJIKCHOB, QJKa/JHEHOB, AQJKHMHOB, apOMaTHYECKUX YTJIEBOJOPOAOB, CIHUPTOB,
QIBJETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX M  CIOXKHBIX 3(HPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIJIEBOAOB (MOHO-, M- U TOJHMCAXapUI0B),
WUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXy HUMH YPABHEHUSIMU COOTBETCTBYIOINX XUMHUECKHUX
peakuuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (popMyit;

c(OpMHPOBAHHOCTb YMEHHUS ITOATBEPKAATh HA KOHKPETHBIX PUMEpax XapakTep 3aBUCUMOCTH
PEaKUMOHHON CIIOCOOHOCTH OPTraHUYECKUX COEAMHEHUN OT KPaTHOCTU M TUIIA KOBAJIEHTHOW CBS3H
(0- ¥ T-CBSI3M), B3AaMMHOT'O BIIMSTHHSI aTOMOB M TPYIINl aTOMOB B MOJICKYJIax;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YTJIEBOJOPOIHOTO ChIPbs (HEPTH,
HOPUPOJIHBIN ra3, yroib), cnocoObl €ro mnepepaboTKH M IMPaKTHUYECKOe MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OpPMHUPOBAHHOCTH BJIAJICHHUS CUCTEMOM 3HAHMH O €CTECTBEHHO-HAYUHBIX METOJIaX MMO3HAHHUS
— HaOJIIOIGHUH, U3MEPEHUH, MOICTUPOBAHNH, SKCIIEPUMEHTE (pPEallbHOM U MBICJICHHOM) U YMEHUs
IIPUMEHSTH 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSITH OCHOBHBIE OTIEPAlli MBICIUTEIbHON AEITETbHOCTH —
aHaJu3 U CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTH3aIUIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YUYEHUS CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH B3aUMOCBS3b XMMHUYECKHX 3HAHUN C MOHATUSAMHU U
MPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB Jis 00ee 0CO3HAHHOIO MOHUMaHUS
CYLIHOCTH MaTEpUaIbHOIO €JUHCTBA MHpA, UCIIOJIB30BATh CUCTEMHBIE 3HAHUS IO OPraHUYECKON
XUMUH 17151 OOBSICHEHUSI U TPOTHO3UPOBAHMS SIBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY;

c(OPMHPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUYETHI 10 XUMUUECKUM (POPMYJIaM U ypaBHEHUSM



XMMHYECKHX PEaKIMi C UCIOJIb30BaHUEM (PM3UYECKUX BEJINYMH (Macca, 00bEM Ira3oB, KOJIMYECTBO
BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUYETHI IO HAXOKICHUIO
XUMHYECKOH (OpPMYNbl BELIECTBA MO H3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKHUX 3JEMEHTOB,
IPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHUPOBAHHOCTb YMEHMI: IPOTHO3MPOBATH, AHAIM3UPOBATh U OLEHHBATh C MO3MLUN
HKOJIOTHYECKOM O€30MacHOCTH TOCIEACTBUS OBITOBOW M TPOHM3BOJACTBEHHOH JEATEIbHOCTH
YeJI0BEKa, CBA3aHHOM ¢ mepepabOoTKON BELIECTB, UCIOIb30BATh MTOJIyYCHHbIE 3HAHUS JUIsl IPUHATHS
IPaMOTHBIX pEIIEHUH MPOOJIEM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSITEIbHO IUIAHUPOBAaTh W IPOBOAUTH XMMUYECKUH
9KCHEPUMEHT (TOJIyYeHHE U HU3Y4YE€HHUE CBOMCTB OPraHMYECKUX BEILECTB, KaUECTBEHHbIC PEAKIIUU
YIIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOJEPKALIMX OPraHMYECKUX BEIECTB, PEIICHUE
9KCHEPUMEHTAJIbHBIX 33Jau M0 PAclO3HaBaHUIO OPraHUYECKHX BEIIECTB) ¢ COONIOIEHUEM IPABUI
0e301acHOro oOpaleHus ¢ BemecTBaMy U JabopaTopHbIM 000pya0BaHuEM, (OPMYIHPOBATH IIETh
UCCIICIOBaHMsl, MPEACTABIATh B PA3IMYHON (opMe pe3ynbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coONIIO/IaTh TPaBMIIa JKOJOTHYECKH IIeJIECOO0Pa3HOr0 MOBENCHHUS B OBITY W TPYIOBOM
JEATEIIBHOCTY B ILEJIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH IPUPOJHON Cpelsl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JEHCTBHS Ha >KMBBIE OPIaHU3MBI OIPEACIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHaAJIM3UPOBATh 11€71€CO000Pa3HOCTh NPUMEHEHUSI OPraHUYECKUX BELIECTB B IPOMBIIIJIEHHOCTH
U B OBITY C TOUKH 3pEHUS COOTHOUICHUS PUCK-TIOIB3a;

c(OPMHUPOBAHHOCTh YMEHMH: OCYIIECTBIATH LIEJICHANPABICHHBIM TMOUCK XHMHYECKOH
uHPOpPMALIUK B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas W ydeOHO-Hay4yHas JUTepaTypa, CpeacTBa
MaccoBoi uHpopmanuu, VHTepHET M Jpyrue), KpUTUYECKM AaHAJIM3UPOBATh XHUMHYECKYIO
uH(popMmaluio, nepepadaTeiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOW Yy4eOHOM
3aJ1auen.

11 KJIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011ast 1 HeopraHuuecKkasi XUMHs OTPaXaroT:

c(OpMUPOBAHHOCTh IPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUpPA, 3aKOHOMEPHOCTAX U
IIO3HABAEMOCTH SIBJICHUI IPUPOBI, O MECTE U 3HAYCHUH XUMHUH B CHCTEME €CTECTBEHHBIX HayK U €€
poJiu B 00€CrieYeHNH YCTOWYMBOTO Pa3BUTHS, B PEIIEHUH TPOOIIEM IKOJIOTMYECKOM, JHEPTeTUUECKOM
U THIEeBOH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MAaTEpUaAOB, HOBBIX
VCTOYHUKOB SHEPrUH, B 00ECIEUEHUH PallMOHAIBLHOTO MPHUPOJIONOIb30BaHUs, B (POPMHUPOBAHUHU
MHUPOBO33PEHUS U 00IIEeH KyJbTyphl YeJIOBEKa, a TAKXkKe SKOJIOIMYECKH 0OOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON cpesie;

BJIAJICHNE CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIOJATAOIINE TOHATHS
— XUMHYECKUH JJIEMEHT, aToM, PO aToMa, M30TOIbI, 3JIEKTPOHHAs 000JIoYKa aroma, S-, p-, d-
aTOMHBIE OpOWTANM, OCHOBHOE M BO30YXAEHHOE COCTOSIHMS aToMa, T'MOpUAM3alus aTOMHBIX
opOuTanel, HOH, MOJEKYyJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIECHHUS,
XUMHUYECKasl CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOAHAs), KPUCTAILIIMYECKAs
pemérka, XUMHUYEcKas peaklus, PacTBOP, SJIEKTPOJIMTHI, HEIIEKTPOIMUTHI, SJIEKTPOIUTHYECKAs
JUCCOLMAIUs, CTENEHb JMCCOLMALMN, BOJOPOAHBINA IOKAa3aTellb, OKHUCIMTENIb, BOCCTAHOBHUTEID,
TeI10BOM 3 (HEeKT XUMUYECKON peakliiy, CKOPOCTh XUMHUYECKOH peakiui, XHMUYeCKOe PaBHOBECHE;
TEOPUM U 3aKOHBI (TEOpUs HIIEKTPOJIUTHUYECKOM mauccolManuy, nepuonundeckuir 3axkon JI.U.
MenneneeBa, 3aKOH COXpPaHEHUS MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAICHUs SHEPTUH TTPU
XUMHUYECKHX PpEeaKIUsaX, 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHMS, JIKALIUE B OCHOBE
NOHMMAaHHS IPUYUHHOCTA U CUCTEMHOCTH XMMHMUYECKUX SIBJICHHUI; COBPEMEHHBIE IIPEICTABICHUS O
CTPOCHMHM BeIleCTBA HAa aTOMHOM, HOHHO-MOJEKYJISPHOM U HaJMOJIEKYJISIPHOM YPOBHSX;
NPEJICTaBICHUS. O MEXaHM3MaX XUMHUYECKMX peakUui, TEPMOJMHAMUYECKHMX M KHUHETHUYECKUX
3aKOHOMEPHOCTSIX MX MTPOTEKAaHU, 0 XUMHUUECKOM PaBHOBECHUH, PACTBOPAaX U AUCIIEPCHBIX CUCTEMAX;
(akTOJIOrMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHMH U O€30MacCHOM HCIIOJIb30BaHUH



BO)XHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOH AEATEIBHOCTH YEJIOBEKa, OOLIMX
Hay4YHBIX IPUHLUIIAX XUMHUYECKOIO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABIMUBATh X
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHUS IIPU OIMCAHUH HEOPTraHUYECKHUX BELLECTB
Y WX MPEBPAILICHUH;

c(OPMHPOBAHHOCTh YMEHUSI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUS
bopMyIT BEIIECTB U yPaBHCHHUH XMMHUYCCKUX PeaKIlMii, cucreMaTrueckyo HomeHknarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OT/IECJIbHBIX BEILECTB;

c(OPMHPOBAHHOCTb YMEHHUS ONPEAEISATh BAJCHTHOCTh U CTENEHb OKHCIEHHUS XMMHYECKHX
JJIEMEHTOB B COEAMHEHUSX, BUJ XUMMUYECKOW CBSI3U (KOBAJEHTHAs, MOHHAs, METaUIMYecKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

c(OPMHPOBAHHOCTb YMEHUS OOBICHATh 3aBUCUMOCTh CBOMCTB BEILECTB OT BUJA XUMHUYECKON
CBSI3M M THIA KPUCTAIUTMUECKOW DPEHETKH, OOMEHHBI M JOHOPHO-aKIEHTOPHBIA MEXaHU3MBI
00pa30BaHUs KOBAJIEHTHOW CBS3H;

c(OpPMHPOBAHHOCTh YMEHUI: KIIaCCH(PHUIUPOBATH: HEOPTraHUYECKHE BEIIECTBA 110 UX COCTABY,
XMMHUYECKHE peaklUM IO pa3IMyHbIM IpPHU3HAKaM (YUCIY M COCTaBy pPEarupyrolUX BELIECTB,
TEINIOBOMY J(PQEKTy peakluu, W3MEHEHHIO CTETEeHEH OKMCIIEHUS 3JIEMEHTOB, OOpaTHMOCTH,
YYacTHIO KaTajau3aTopa U JpPYTUe); CaMOCTOATEIbHO BBIOMpAaTh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAUN U3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKITHIA;

c(OpPMHPOBAHHOCTb YMEHHUS pPaCKpbIBaTh CMbICI Iepuoandeckoro 3akoHa J[. . Menneneena
U IEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIONYI0, O0BSICHUTEIBHYIO ¥ IPOTHOCTUYECKYIO ()YHKIINY;

c(OpPMHPOBAHHOCTh YMEHUMH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHYECKMX JJIEMEHTOB IiepBoro—4erBéproro mnepuonoB Ilepuoguueckoit cucremsr JI.H.
MenpeneeBa, UCIOB3YS MOHATUSA «OHEPrETUYECKUE YPOBHUY, «IHEPrETHUECKUE TIOLYPOBHU», «S-,
p-, d-aroMHBIC OpOUTANIN», «OCHOBHOE M BO30YXKIEHHOEC SHEPreTUYCCKUE COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTU M3MEHEHHs CBOWCTB XMMHYECKHUX 3JIEMEHTOB M MX COEAMHEHUH 10
nepuonaMm u rpymnmnaMm Ilepuonnueckoin cucremsl . 1. MeHneneeBa, BaJICHTHBIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepu30BaTh (ONMHUCHIBaTh) OOIIME XMMHYECKHE CBOICTBa
BEUIECTB DPAa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY
HEOpPraHMYECKUMH BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHUS PACKPHIBaTh CYIIHOCTh: OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHca ITHX peaKIui; peakiuil MOHHOTO
oOMeHa IMyTEM COCTABJIEHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHU; peakluii THAPOIN3a;
peakuuii KoMIUIeKCo0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHMUS);

c(OpPMHPOBAHHOCTb YMEHHS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKaHUsS XUMUYECKUX PEeaKIui
C YUETOM UX PHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHUS CKOPOCTH XMMHUECKON peakiuu
B 3aBUCHMOCTH OT Pa3JIMUYHBIX (DAKTOPOB, a TAKXKEe XapaKTep CMELIEHUS XMMUYECKOIO paBHOBECHUS
0]l BIUSTHUEM BHEIIHUX Bo3jencTBul (npuHiun Jle lllarense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepHU30BaThb XMMHUYECKHE DPEaKLMH, JeKallue B OCHOBE
IPOMBIIIJIEHHOTO MOJIy4YEHUsI CEPHOM KUCIIOThI, aMMHUaKa, OOIIMe HayuyHbl€ IPUHIUIBI XUMHUUECKUX
IPOM3BOJICTB; L1E1€CO00Pa3HOCTh NMPUMEHEHUSI HEOPTaHMUECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BJIAJICHHUSI CUCTEMOH 3HaHMH O METOAAX HAYYHOTO IMMO3HAHMS SBICHUN
npuUpoIbl — HaOII0eHUE, U3MEPEHNE, MOJIETUPOBaHUE, SKCIIEPUMEHT (pealbHbI U MBICICHHBIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS IPUMEHSTh 3TU 3HAHUS IPU 3KCIIEPUMEHTAIBHOM
MCCJIEJOBAaHUM BEUIECTB U JJIsi OOBSICHEHMS] XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OpMUPOBAHHOCTh YMEHHMS BBISBIISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATHAMH U
IPEJCTAaBICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHbIX NMPEJAMETOB Al 00Jiee 0CO3HAHHOTO MOHUMAaHUS
MaTepUaIbHOTO €JMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUSI MPOBOJIUTH PAcu€Thl: C UCIIOJIB30BAaHUEM IMOHATUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIIEHTpAIIMs»; MacChl BEllecTBa WK 00bEMa rasza 1o
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MM OOBEMY OJHOTO M3 YYacTBYIOIIMX B pPEaKLUHU



BEIIIECTB; TEIJIOBOro 3¢ (ekra peaklnu; 3Ha4eHUs] BOJOPOJHOIO IMOKAa3aTess pacTBOPOB KUCIOT U
IIeJ04Yel ¢ U3BECTHOM CTENEHBIO AUCCOLUAINH; MacChl (00BbEMa, KOIMYECTBA BELIECTBA) POIYKTa
pEeaKIru, €CIU OJTHO U3 UCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHON MAaCCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA WIIM AAHO B U30BITKE (MMEET IMPUMECH); I0JIM BBIXOA MPOAYKTa PEAKIIHH;
00BEMHBIX OTHOLIEHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHMIA: CaMOCTOSITEJIbHO IUIAHUPOBAaTh W MPOBOIUTH XMMHUYECKHUN
9KCHEPUMEHT (IIPOBEAECHUE peakUUil MOHHOIO OOMeHa, MOATBEP)KACHUE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMNPEIEIIEHUE CPEbl PaCTBOPOB BEIIECTB C IOMOIIbIO MHAUKATOPOB,
U3ydyeHHE BIMAHUSA pa3IM4YHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peakluH, pelLIeHue
9KCHEPUMEHTAIbHBIX 3a1ad o TeMam «Mertamib» u «Hemeramisl») ¢ coOnrofeHueM MpaBuil
0e301acHOro oOpaleHus ¢ BemeCcTBaMU M JabopaTopHbIM 000pyI0BaHUEM, (POPMYIHPOBATH IIETh
UCCIICIOBaHMsl, MPECTABIATh B PAa3IMYHON (OpMe pe3yibTaThl HIKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHUH: COOJIOJATh MpPaBHUia IOJIb30BAHUSI XUMHMUYECKOW HOCYIOW U
71a00paTOpPHBIM 000pYIOBaHUEM, OOpAIIEHUs C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIHAMHU IO
BBINOJIHEHUIO JJAOOPAaTOPHBIX XUMUYECKUX OIBITOB, SKOJIOTMYECKH L[€JIeCO00Pa3HOr0 MOBEACHUS B
OBITY U TPYAOBOH JEATENBHOCTH B LIEISAX COXPAHEHUSI CBOETO 370POBbsl, OKpPY’KaroLel MPUPOAHOI
Cpezbl U TOCTHKEHMS € yCTOWYMBOIO pa3BUTHUS, 0CO3HABATh OMIACHOCTh TOKCUYECKOT0 JIeHCTBUS Ha
YKUBbIE OpraHU3Mbl OIIPEIEIEHHBIX HEOPraHUUECKUX BEIIECTB, TOHUMas cMblch nokaszatesns [1K;

c(OPMHPOBAHHOCTh YMEHMH: OCYIIECTBIIATH IIE€JCHANIPABICHHBI MOUCK XUMHYECKOU
uHPOpPMALUM B Pa3UYHBIX HCTOYHUKAX (Hay4yHas W y4deOHO-Hay4yHas JUTepaTypa, CpeAcTBa
MaccoBo uHpopmanuu, MHTepHET U Jpyrue), KpUTUYECKH aHAJIM3UPOBATh XHMUYECKYIO
uH(popMmaluio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C ITOCTABJIEHHOW y4uyeOHOM
3aJ1auen.



4. TemaTnueckoe IJITAHUPOBAHUE € YKazaHMEM KOJHYECTBA AKAACMHYECCKHX YacoB,
OTBOJMMBIX HA OCBOEHHE KaKI0M TEMbI, BO3BMOKHOCTH UCITIOJIb30BaHUA 110 3TOil TeMe

90P u HOP
10 kaace
KoimuecTBo ®opma
Ne T / aKageMmuuec JuaexkTpoHHbIe (HU(pPOBbHIE) peanuzanuu
eMa
n/ KHX YacoB, Y4eOHO-MeTOoAuYecKue BOCIIUTATEJID
aszgena
n P OTBOAMMBIX MaTepHaJIbI HOT'0
HA OCBOEHHE NMOTEHIUAJIA
TEMbI TeMbI

Pa3znea 1. TeopeTudeckue OCHOBbI OPraHUYECKOH XUMUM

IIpenmer

OPraHUYeCKOu

xumuu. Teopus

1.1 crpoeHus 8
OpraHUYECKUX

coeUHEHUN A.

M. bytneposa

Wroro mo paszneny 8

Pa3znea 2. YrieBoaopoanbl

PBOII 10 KJIIACC
https://resh.edu.ru/subject/29/10/
MBI 10 KJIIACC
https://uchebnik.mos.ru/catalogue
?aliases=lesson_template,video le
sson,video&subject_program_ids
=31937268,35909478

PBOII 10 KJIIACC
https://resh.edu.ru/subject/lesson/6
[penenbHbIe 151/start/149993/
5 q | YTTICBOZOPOABI — 5 MBI 10 KJIIACC
| ankaHbl, https://uchebnik.mos.ru/material
[IUKJIOATKAHbI view/atomic_objects/11850861?m
enuReferrer=catalogue
PBOII 10 KITACC
Hernpenenibie https://resh.edu.ru/subject/lesson/5
. 412/start/212563/
S I N C UL
aﬂKaHHéHH thps://uch_ebnlk:mos.ru/materlal
’ view/atomic_objects/11849430?m
AJTKUHBI
enuReferrer=catalogue
PBII 10 KITACC
https://resh.edu.ru/subject/lesson/4
ApomaTtrueckue 775/start/150494/
2.3 | yrieBoIOpOJIbI 8 MBI 10 KJITACC
(apeHbr) https://uchebnik.mos.ru/material
view/atomic_objects/11849494?m
enuReferrer=catalogue



https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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https://uchebnik.mos.ru/material_view/atomic_objects/11849494?menuReferrer=catalogue
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POIII 10 KITACC
https://resh.edu.ru/subject/lesson/6
[puponansie 148/start/170461/
HCTOYHUKU MBI 10 KJIIACC
2.4 4 . .
YIJIEBOAOPOIOB U https://uchebnik.mos.ru/material
ux nepepaboTka view/atomic_objects/7488816?me
nuReferrer=catalogue
MBI 10 KJIIACC BUPTYaJIbHBIN
I"anorennpounsBox 4 https://uchebnik.mos.ru/material MPAKTUKYM
2.5 Hble view/atomic_objects/10857892?m
YIJIEBOAOPOIOB enuReferrer=catalogue
Wroro mo pazneny 35

Pa3nen 3. Kucaopoacoaep:kamue opraHuv4ecKue coeJHHeHHs

PBOII 10 KJIACC
https://resh.edu.ru/subject/lesson/4
769/start/150550/
https://resh.edu.ru/subject/lesson/5
727/start/150577/

MBI 10 KIIACC

3.1 Cnuprsl. denon 1 https://uchebnik.mos.ru/material
view/atomic_objects/11849577?m
enuReferrer=catalogue
3amanue EI'D
https://uchebnik.mos.ru/material/a
pp/368415?menuReferrer=catalog
ue
POIII 10 KJTACC

KapOonunbHbIe https://resh.edu.ru/subject/lesson/4
COEIMHEHUS: 776/start/150604/
aJbIETU/IbI 1 https://resh.edu.ru/subject/lesson/5
3.9 KETOHBI. 21 952/start/150631/
" Kap6oHoBbie MBI 10 KJIACC
KHUCJIOTBL. https://uchebnik.mos.ru/material/a
CrnoxHuble 3(upsbl. pp/126066?menuReferrer=catalog
Kupsl ue
POIII 10 KITACC
https://resh.edu.ru/subject/lesson/6
150/start/150687/

3:3 | Yroesomst o https://resh.edu.ru/subject/lesson/5

413/start/150714/

MBI 10 KJIIACC



https://resh.edu.ru/subject/lesson/6148/start/170461/
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https://uchebnik.mos.ru/material
view/atomic objects/118495617m
enuReferrer=catalogue

Hroro no pazneny
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Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUs

POII 10 KITACC
https://resh.edu.ru/subject/lesson/4

AMUHBL. 12 743/start/150742/
4.1 AMUHOKHCIIOTEL MBI 10 KJIIACC
Benku https://resh.edu.ru/subject/lesson/4
743/start/150742/
Uroro no pazneny 12
Paspnen 5. BeicokoMoJIeKy I pHbIe
COeIUHEeHUS
POII 10 KJIIACC BUPTYaIbHBIN
https://resh.edu.ru/subject/lesson/6 = mpakTukym
095/start/150823/
https://resh.edu.ru/subject/lesson/6
152/start/150850/
51 BbicokoMosIeKyist 6 https://resh.edu.ru/subject/lesson/4
" pHBIE COEIUHEHUS 777/start/170536/
MBI 10 KIIACC
https://uchebnik.mos.ru/material
view/atomic objects/11849570?m
enuReferrer=catalogue
Hroro no paszneny 6
OBIIEE 102
KOJIMYECTBO
YACOB I1O
[TPOI'PAMME
11 kiacce
Komn4ectso DJIEKTPOHHBIE dopma
(uudposbie) peajmzanuu
Ne aKajgeMHYeCKHuX
Tema/pa3znen y4eOHo- BOCIMTATEJILHOI0
n/n 4acoB,
METOANYECCKUEC nmoTeHmuaga
OTBOAMMBIX HA
MaTepna.m)l TEMbI

OCBOCHHE TEMbI

Pazpnen 1. Teopernueckne 0CHOBbI XUMHU



https://uchebnik.mos.ru/material_view/atomic_objects/11849561?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849561?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849561?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
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IIpumeHenue Ha

ypoKe
CtpoeHue aToMa. bubanoreka UHTCPAKTUBHBIX
[Tepuonnueckuii 3aKoH HOK dhopm paboThI ¢
11 u [leproauueckas 9 https://m.edsoo.ru  obOy4aromucs:
CHUCTEMa XUMUYCCKUX bubnuorexa WHTEIJICKTYaTbHBIX
anemenTos JI. 1. PoOUII urp,
MeneneeBa https://resh.edu.ru  crumynupyrommx
MO03HABATEIIbHYIO
JESATEIILHOCTD
[IpumeHnenue Ha
ypoKe
bubmuoteka MHTEPaKTUBHBIX
Crtpoenue BemecTna. HOK_ (opm padorer ¢
12 MitorooGpasie 11 https://m.edso0.ru  oOy4aromUMHECS:
bubanoreka UHTEJUICKTYaIbHBIX
BEIICCTB POII rp,
https://resh.edu.ru  crumynupyrommx
M03HABATEIIBHYIO
JIEATEIbHOCTh
Hcnone3oBanue
bubanoreka BOCIMTATEIbHBIX
19 HOK BO3MOKHOCTEMH
https://m.edso0.ru  copepkaHusi TEMbI
1.3 XUMHYECKUE PEeaKIIUU
bubnuorexa yepe3 moa0op
POII COOTBETCTBYIOILIUX
https://resh.edu.ru  3amau mus
peleHus
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
Hcnonb3oBanue
bubnuorexa BOCITUTATEIbHBIX
LHOK BO3MOXKHOCTEH
31 https://m.edso0.ru = coxmepkaHus TEMBI
2.1 Hemeramnsr
bubnuoteka yepe3 moa0op
POl COOTBETCTBYOIINX
https://resh.edu.ru = 3amau aus
pelieHus
bubnuoTteka Hcnonb3oBanue
IIOK BOCITMTATEIBHEIX
23 https://m.edsoo.ru  Bo3MokHOCTE#
2.2 Mertamibl
bubnuorexa COJIep>KaHUs TEMBI
POII gyepes3 moa0op
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COOTBCTCTBYIOIIHUX
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Hroro no pazaeny 54
Paznen 3. Xumus v :Ku3Hb
[IpumeHenue Ha
ypoke
bubnuoteka MHTEPaKTUBHBIX
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Mertobl 1103HaHUS B 1o (bopu pabotei ¢
https://m.edso0.ru = oOy4aromUMHCS:
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Wroro mo paszneny 9
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Ipuioxxkenue

Tadoauia KajJeHJIapHO-TEMATHYECKOI0 IJIAHUPOBAHHUS 10 KOHKPETHOMY NpeaMeTy, KYpcy

n/n

10 kjaacc

Tema ypoka

[Ipeamer u 3HaueHUE OPraHUYECKON XUMUH,
MpeJiCTaBlIeHHe 0 MHOrooOpa3uu
OPraHUYeCKUX COCIMHEHUHN

DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoja

(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BajieHTHBIC BO3MOKHOCTH aTOMa yriepoJia

Jlara
no
IUIAHY

Jara
no

dakrty

KoppexTuposka

XUMHYECKasi CBA3b B OPraHUUECKUX
COCTMHECHHAX. MexaHu3Mbl 00pa30BaHM
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBs3CH

Teopust CTpoeHUs OPraHUuYECKUX
coequHeHunit A.M. bytieposa

Bunsl nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs. DIEKTPOHHBIE (P (PEKTHI
B MOJIEKYJIaX OPTaHUYECKUX COeTMHEHHUN
[IpencraBnenue o knaccudukanuu u
cuctemarnueckas Homenknarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHu4ecKoi
XUMUU

10

CucreMarusanus 1 0000IIEHNE 3HAHUHT 110
TEME

ANKaHbI: TOMOJIOTHYCCKUN pAA, 06111351
(I)OpMy.TIa, HOMCHKIJIaTypa U U30MEpHsI,
QJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYII

du3znueckue ¥ XUuMHUUECKHE CBOMCTBA
aJIKaHOB

11

Haxoxzaenue ankanos B npupoze. CrocoObl
MOJTyYEHUST U TPUMEHEHNE ATKaHOB

12

13

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHHS U XUMHUUECKHUX CBOMCTB, CIOCOOBI
MOJIYUYCHHUA U IPUMECHCHUC

Pemenue pacu€THbIX 3a7a4 HAa ONpeieNieHre
MOJIEKYJISIPHOM (OPMYJIIBI OpraHHYECKOT O




BEIECTBA [10 MACCOBLIM JTOISIM aTOMOB
9JIEMEHTOB, BXOSIIUX B €r0 COCTaB.
CucreMaruzanys 1 0000IIeHEe 3HAHUN 110
TEME

14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
¢bopmyrna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CtpyKTypHas U LUC-TpaHC-U30MEpHs
AJIKCHOB

15

dusnueckue U XUMUYSCKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

17

18

CriocoObl osTy4eHHs U IPUMEHEHNE
AJIKCHOB

[IpakTuueckas padora Ne 1 mo Teme
"[lonydeHue dTUIICHA U U3YYCHHE €rO
cBOMCTB"

Pemienue pacuéTHbIX 3aJa4 Ha ONpENEICHUE

MOJIEKYJISIPHOI (POPMYJIIBI OPraHHYECKOTO
BelIeCTBa

19

AnKaIueHbl: CONPSKEHHBIE,
M30JIMPOBAHHbBIE, KyMYJIMPOBAHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHS

20

21

XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

CrniocoObl mosTyyeHHs 1 IpUMEHEHNE
aJIKaJUeHOB

22

AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
(dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
(du3nueckue cBOcTBa

23
24

XHUMHUUYECKHUE CBOMCTBA AJIKKNHOB

KauecTBeHHbIe pCaKknuu Ha TpOﬁHYIO CBA3b

25

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AIKMHOB

26

27

Pemenue 3aga4d: pacu€rsl 10 ypaBHEHUIO
XUMHYECKON peaKiuu

CI/ICTeMaTI/I3aI_[I/I}I u O606IJ_I€HI/IC 3HAHUM 110
TEMC

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
dbopmyra, HOMEHKIAaTypa. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
OeH30I1a ¥ ToJIyou1a, UX (pU3UUECcKue
CBOMCTBA

29

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUN
3aMEeLICHUS




30

XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUU
IIPUCOEAVHEHUS, OKUCIICHHE TOMOJIOTOB
OeH3oa

31

32

33

Oco0EHHOCTA XMMUYECKUX CBOMCTB
cTHpOJIa

Pemienue pacu€THbIX 3aJa4 Ha ONpeieeHne
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO
BEIIECTBA

CriocoObl MotydeHus: U MPUMEHEHUE apeHOB

34

35

36

['eneTnyeckas CBSA3b MEKAY PA3TUUYHBIMU
KJIACCaMH YTJIEBOJIOPOIOB

PacuéTel mo ypaBHEHUSIM XUMHUYECKUX
peaknuii. Cuctemartuzaus u 00001IeHne
3HAHUH II0 TEME

[Tpupoanstii raz. [TomytHbie HEDTAHBIE Ta3bl

37

38

39

KameHnHbli1 yroap 1 IpOILyKThI €T0
nepepadboTKu

Hedth 1 ciocoOw1 €€ nmepepaboTku HEPTH.
[TpuMeHeHHe IPOIYKTOB NIepepadoTKU
HepTH

['eHeTHuecKas CBsI3b MY Pa3IHYHBIMU
KJIacCaMU YTJIEBOJIOPOJIOB

40

["anorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
ANEKTPOHHOE CTPOEHUE; peaKluu
3aMEIleHHs TaJoreHa

41

42

43

JeiicTBue 1menoue Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
JIMTAJIOTEHAJIKAHOB C MAarHMEM M IIMHKOM

Cuctemaru3zanus 1 00001IeHUe 3HaHUH 110
paszzaeny «YTiIeBoI0pOIbD»

KonTponbhas pabota no teme
"Yranesonopoast”

44

[IpenensHbBIE OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psizl, o0miast popmyna,
CTpOEHHE MOJIEKYJ, U30MEpHs,
HOMEHKJIaTypa, Kiiaccuukanus,
¢u3nveckrue CBONCTBA

45

46

47

XHWMHYECKUE CBOMCTBA MIPENEIBHBIX
OJIHOATOMHBIX CITIUPTOB

CrniocoObl mosTyyeHHs 1 IPUMEHEHNE
OJIHOATOMHBIX CIIMPTOB

[IpocTeie 3¢upsl: HOMEHKIIaTypa U
M30MepHsi, 0COOCHHOCTU (PU3UUECKUX U
XUMHYECKHUX CBOMCTB




48

MHoOroaroMHble CIUPTHI: ATHICHTINKOJb U
TJIMIEPUH, X QU3HUECKHE U XUMHUECKHE
CBOICTBa

49

50

o1

CriocoObI osTy4yeHHs U IPUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

deHOJT: CTPOCHHE MOJIEKYJIbI, PHU3HUYECKUE
cBoiicTBa. TOKCHYHOCTH PeHOTA

XuUMHYeCcKue CBOMCTBA (heHoIa

52

53

54

CriocoObI osTy4yeHHs U IPUMEHEHNE
¢denona

[IpakTrueckas padota Ne 2. Permenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«CrupThl U HEHOIIBI

Cucrematusanuusa 1 0000IIeHIE 3HAHUN 110
TEME

55

AJH)Z[GFI/IHI)I N KCTOHBI: JICKTPOHHOC
CTpOEHHUE KapOOHWIBHOW TPYIIIIBL;
TOMOJIOTHYECKHE PAbI, 00mmas Gpopmyia,
M30Mepusl 1 HOMEHKJIaTypa

56

57

ANbIIEeTUIB M KETOHBI: (PU3UYECKUE
CBOMCTBA; pEaKIMK IPUCOCIUHEHUS
Peakuuu oxkucieHus U Ka4eCTBEHHbIE
peakLyu aJIbIETUI0B U KETOHOB

58

CriocoObl TTOTYy4eHHS AJIbIETUIOB U
KETOHOB

59

60

61

OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue cBoicTBa
XHWMHMYECKUE CBOMCTBA ITPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

63

Oco0eHHOCTH CBOMCTB MypaBbHHOMN
KHCIOThl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOMCTB: HEMPEACIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCIOT

64

65

Ilonstue o IMPONU3BOJHBIX Kap6OHOBLIX
KHCJIOT

CriocoOblI osryyeHHs 1 IpUMEHEHUE
KapOOHOBBIX KUCIIOT




66

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN s,
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa

67

68

69

70

du3znuecKknue U XMMHUUECKHE CBOIICTBA
3¢upoB

Pemenue pacy€THbIX 3a/1a4: 110 YpaBHEHUIO
XUMHUYECKON PEeaKIu, Ha ONpPEICIICHHUE
MOJICKYJISIPHOH (pOPMYITBI OPraHUIECKOTO
BEIIIECTBA

[IpakTrueckas padota Ne 3. Permenue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME
"KapOonoBsie kucioTsl. CiioxxHbie 3pupsr"

XKupsr: crpoeHue, pU3NIECKUE U
XUMHUYECKHUE CBOKCTBA (THAPOITH3)

71

OCoOEHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX
OCTAaTKH HCTIPCACIbHBIX ) XUPHBIX KHCJIOT.
JKups1 B npupone

72

73

74

MbLuTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOoIee aercTeue. Ilorsatue o
cuHTeTHYeCKUX Moroumx cpeactrax (CMC)

I'eneTnyeckas cBs3b YrJIeBOAOPOAOB U
KUCJIopoacoacpKalnux OpraHn4CcCKmux
BCIICCTB

Pacu€rsl 10 ypaBHEHUSAM XUMHYECKUX
peakuui

75

76

77

Cucremaru3anys U 0000IIeHe 3HAHUH 110
TEME

OO01mas xapakTepucTUKa YTIeBOI0B U
KiaccuuKalus yriaeBo 0B (MOHO-, 11~ U
MOJIMCaxapu/bl)

Mounocaxapupl: (pu3nYecKrue CBOMCTBA U
Hax0JIEHUE B IPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATEIbHOCTH OpraHu3Ma

79

80

81

Jlucaxapuapl: caxapo3a, MaJIbT03a U
nakro3a. HaxoxneHnue B npupone n
MIPUMEHEHHE UcaxapyioB

HOJ’II/ICElXB.pI/II[BII CTPOCHUC MAKPOMOJICKYI,
(1)I/ISI/ILICCKI/IC U XUMHWYCCKHE CBOﬁCTBa,
MMPUMCHCHUC

[TousiTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacueTHbBIX 3a7a4 Ha ONIpeieNieHNe
JIOJIA BBIXOJ1a TIPOJTYKTA PEAKIIUH OT
TEOPETHYECKU BO3ZMOXKHOTO




83

CucreMmarusanus 1 0000IIECHUE 3HAHUI 10
paszneiny

84

85

86

KonrponsHas pabora o Teme
"Kucnopoacoaepaiiiue opraHu4ecKkue
coeIMHEeHUS "

AMUHBIL: Ki1accuuKalus, CTpoeHHe
MOJIeKYI, 001ast opMyIia, H30Mepus,
HOMEHKJIaTypa U (pr3nyecKue CBOMCTBA
XHUMHYECKHE CBOMCTBA aT(aTUUECKUX
aMHUHOB

87

AHWINH: CTPOCHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88

89

CriocoOBbI MoJTyYeHHsI U IPUMEHEHUE
amn(aTHIecKuX aMHHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa U

nuzomepusi, (pu3ndeckue CBOICTBa.
OTtaenpHBIC IPEICTABUTENN 0-aMUHOKHUCIIOT

90

XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, X
OMOJIOTMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 MENTUI0B

91

92

Benku kak mpupoIHbIe TOIUMEPHI;
CTPYKTYpHI O€JIKOB

XuMHYECKHE CBOMCTBA OEJIKOB

93

A3oTcoaeprkalme reTepouuKINYECKUX
coequHeHusaX. HyKiIenHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOrHYECKasi pOJib

94

[IpaxTnueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
«A30TcoaepiKaIire OpraHndecKue
COEIMHEHUS»

95

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME
«Pacnio3HaBaHne OPraHUYECKUX
COCIMHEHUI»

96

97

98

KonrponsHas pabora no teme
"A30TCcoaepKalre OpraHnYECKHe
COECIMHEHUS "

OCHOBHBIE TTOHSITHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U
METO/Ibl UX CUHTE3a —IIOJUMEPHU3ALINS U
MOJINKOHJIEHCAITHS

[Tnactmaccel. YTunu3zamus u nepepadboTka
IUTaCTHKA

99

DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE
Kayuyku. Pe3una




100

BonoxkHa: HaTypallbHbIE, HCKYCCTBEHHBIE,
cuHTeTHueckue. [lomumepsl crienuanbHOro
Ha3HA4YECHUS

101

[TpakTuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4q 10 TCME
«Pacro3HaBaHue MmIacTMacc U BOJIOKOH

102

O06o01IeHne U cucTeMaTH3aIMs U3Y4eHHOTO
MaTepuaia 1o Teme "'BbICOKOMOIIEKYIsIpHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 kiaace

n/n

Jlara
no
IUIAHY

Tema ypoka

JlaTa
no

(paxry

Koppekruposka

Atom. CocTaB aTOMHBIX s7ep. XUMUYECKHM
aneMeHT. M30Tomnsl

CTpoeHHeE DIIEKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIE YHUCJIA

Knaccudukanus XUMAIECKUX dJIEMEHTOB (S-
, p-, d-, f-amemenThI)

Pacnpenenenne 371eKTPOHOB MO AaTOMHBIM
opOuTansm

DneKTpOHHBIE KOH(UTYpAITH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM
COCTOAHUN

DNeKTPOHHBbIE KOH(UTYpAIITU HOHOB.
DNEeKTPOOTPUIIATENIEHOCTD

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
MeHieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYCECKHUX DJICMCHTOB U O6p33yeMLIX MU
IMMPOCTHIX U CIOXKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

10

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TEME

Bunpl xumudeckoit cBsa3u. MexaHu3Mbl
00pa30oBaHMs KOBAJIEHTHOM CBSI3U.




Bonoponnas cBsizb. MexMoeKkyispHbie
B3aUMOJICUCTBUA

11

12

13

14

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI C UX FEOMETPUUECKUM CTPOECHUEM

HpCI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

BemectBa MoneKyIsipHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THrmbl
KPUCTAJIMYECKHUX PELIETOK U CBOMCTBA
BEIIECCTB

Ilonsatue o AUCIICPCHBIX CUCTCMAX.
HpCI[CTaBJ'ICHI/IC O KOJUIOMIHBIX pacTBOpax

15

16

17

HcrrnaHbIE paCTBOPHI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

CriocoObl BbIpaXKEeHUsI KOHLIEHTPALUU
pacTBOpOB

Pemenue 3a1ay ¢ HCIoJIb30BaHUEM MOHSTHHN
«MaccoBasd JOJIA paCTBopéHHOFO BCIICCTBA»,
«MOJIAAPpHAs KOHLICHTPALUA»

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEIECTB

19

20

21

22

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/Ie 3HAHUMH 110
TEMEC

KonTponbhas pabota mo temam «CTpoeHue
aroMa. [lepuoanueckuii 3aK0H U
Ileproauueckas cucremMa XUMHYECKUX
snemenToB /.M. MenaeneeBa», «CtpoeHue
BelecTBa. MHOrooOpasue BEIiecTB»

Knaccugukaius XuMHUecKux peakiuui B
HEOPraHUYECKON U OPraHM4eCKON XUMHHU.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U NIPEBPAICHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

TennoBble 3¢ (HeKThl XUMUYECKUX PeaKIii.
TepMoxuMHUUYECKHE YpaBHEHUS

23

Breramcnenns nmo YPaBHCHHUAM XHUMHUYCCKHUX
pCaKHI/II\/’I U TCPMOXUMHUYCCKUM YPABHCHUAM

24

25

CKOpOCTbh XMMHUYECKOH peakluH, €€
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAaKTOPOB.
Kartanu3 u karanuzaTtopsl

T'omorennsie u FETCPOrcHHLIC PCAKIINN




26

[IpaxTuueckas padora Ne 1 o reme
"Biustaue pa3nudHbIX GaKToOpoB HA
CKOpPOCTh XUMHYECKOU peakuu"

27

28

29

30

OO6patumMble 1 HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

[TpakTuueckas padota Ne 2 o Teme
"BausiHue pa3NuYHbIX (GaKTOPOB Ha
M10JIO’KEHNE XUMHUYECKOTO0 paBHOBECHS"

DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
CwiibHBIC U ci1a0ble 37eKTpouThl. CTETeHb
JIUCCOLHAIAN

Honnoe npousseaenue Bojasl. Cpena
BOJIHBIX PacTBOPOB. BomopoaHbIii
nokasatenb (pH) pactBopa

31

32

33

34

I'mpaponus coseid. Peaknuu, nporekaromuye B
pacTBOpax 3IEKTPOIUTOB

[TpakTiueckast pabota Ne 3 o teme
"XuMu4ecKke peakiuy B pacTBOpax
AJIEKTPOIUTOB"

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC
pC€aKuuu. Baxkneinne okuciInTeIn U
BOCCTaHOBUTCIIN

Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35

36

DJIEeKTPOJIN3 PaCTBOPOB U PaCIlIaBOB
BEILIECTB

Pemenune 3amau Pa3JINYHBIX TUIIOB

37

38

39

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

CucreMaru3anus 1 0000IIeHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

KonTposabHas pabora no teme "Xumuueckue
peakuun"

40

[Tonoxxenne Hemeramnos B Ileprnoanueckon
cHUcTeMe XMMUYecKux anemeHToB /1. U.
MeHnieneeBa 1 0COOEHHOCTU CTPOEHUS UX
aToMOB. DHU3NYECKHE CBONCTBA HEMETAIUIOB

41

42

AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
Bonopon: nonyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA [ Mapuibl

43

["anoreHsl: HAXOX/EHUE B TPUPOJIE,
CrocoObl OTyYeHus!, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA




44

l'anorenoBonopoasl. Baxuerimue
KHCIIOPOJICO/IEPIKALINE COEAMHEHUS
raJIoreHOB

45

JlabopaTopHbIe U TPOMBIIIIICHHBIE CTIOCOOBI
noJty4eHus rajioreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHEHU

46

47

48

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«l"anoreHs»

Kucnopona: nabopatopHsie u
IPOMBIIIJICHHbIE CIOCOOBI OTYyYESHHUS,
du3nveckre u XuMu4Yeckue cBoiictBa. O30H.
[IpuMeHeHue Kucaopoaa U 030Ha

OKCI/IIH:I H IICPOKCHUABI

49

50

51

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Cepa: Hax0XXJICHHE B MIPUPOJIC, CITOCOOBI
MoJyueHus!, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA

CepoBoaopon, cyiabhuiIsl

52

53

54

Kucnoponcoaepxaiiyie COeAMHEHNS CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

[TpakTuueckast pabota Ne 5. Pemenue
3KCHEPUMEHTANIbHBIX 3a7a4 1o Teme «Cepa
U €€ COCIMHECHUSD

A30T: HaxOXJIeHHE B IPUPOJE, CIIOCOOBI
NOJy4YeHUs1, PU3NYECKUE U XUMUYECKHE
cBOWcTBa. AMMHUAK, HUTPUJIbI

55

Kucnopoacoaep-kamme COeMHCHHSI a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOW KHUCIIOTEI

56

57

[TpuMmeHeHne a30Ta U €ro COEAUHEHU.
A30THBIE y10OpeHus

Docdop: HaxoxKIAeHHE B IPUPOAE, CIOCOOBI
NOJy4YeHHUs, PU3NUECKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58

Oxkcuasl hochopa, pocdopcoaepxarime
kucnoThl. Comu pochopHON KUCTOTHI

59

60

61

[Tpumenenue docdopa 1 €ero coeTMHEHUH.
®dochopHbie y1oOpeHust

[IpakTudeckas pabora Ne 6 Pemenue
AKCIIEPUMEHTATBHBIX 33124 0 TeMe «A30T
u hocop 1 UX COSTUHEHHS

VYrirepo: HaxoKJIeHUE B IIPUPOJIE,
AITOTPOIHBIE MOAUPUKANY; (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA MPUMEHEHHE




Oxcun yriepoaa(ll), oxkeun yriepona(1V),

62 YTOJIbHAS! KUCTIOTA U €€ CONMU

63 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
Kpemuuii: HaxoxJ1eHuE B IPUPOJIE, CIIOCOOBI

64 MoTydeHus1, GU3NIECKHUE U XUMUICCKHE
CBOMCTBA

65 Oxcupn kpemuusi(1V), kpeMHUEBast KUCIIOTA,
CUJIMKATBI

66 [IprMeHeHne KpeMHUS U €r0 COCITMHEHUM.
CrexJ10, €ro moJy4eHre, BUIbI CTEKIIA

67 Pemenue 3aay pa3nuaHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
teme "Hemeramibr"

69 KoHnTtpoinbHas padora mo teme "HemeTamnsr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON paOOTHI,
KOPPEKIHSI OIIHOOK
[Tonoxxenne meramnos B llepuoanueckon

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

79 OO6mue ¢pu3nyecKkre CBOMCTBA METAJLIOB.
[IpuMmeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetanioB

74 Pemenne 3a1a4 pa3au4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O01mue crnocoObl MOTyYeHHS
METAaJIJIOB
OOmas xapakrepucTiuka Metaios 1A-
rpynnsl [lepuoanueckoit cucTeMbl

76 XAMHMYECKHX dJIEMEHTOB. HaTpuii u kanui:
nonyueHue, Gu3ndeckue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
NX COeIMHEHUH
O6mas xapakrepuctika MetaioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

77 XAMHUYECKHUX JIEMEHTOB. Maruuii u
KaJIBIUI: TIOy4YeHHe, (PU3NICeCKHe U
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUH

78 JXKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHeHUS

79 AOMUHUI: IoTy4YeHue, pusndeckue u
XUMHUYECKHE CBOHCTBA, MPUMCHCHHE

80 AmMoTepHbIe CBOICTBA OKCHIA U

TUAPOKCHU A AJIFOMUHMUA,




TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

82

83

Pemenne 3ala4 Pa3/IM4YHbIX TUIIOB

[TpakTruueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe
«MeTaibl I1aBHBIX TOATPYIII)

OO0m1as XxapakTepUCTUKA METAIIOB
mo6ouyHbIX ntoArpyrm (b-rpyrmm)
[lepuoanueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB

84

Du3nyecKue 1 XUMMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX IPUMEHEHUE

85

86

87

Baxnelve coeMHeHUsT Maprasiia.
[TepmanranaT Kamusi, €ro OKUCIUTEIbHBIC
CBOMCTBaA

dusnyeckrue 1 XUMUYECKHE CBOMCTBA
xKenesa u ero coequHenuit. [lonydenue u
IIPUMEHEHHUE CIIJIaBOB XKee3a

duznyeckre U XUMHUYECKHE CBOMCTBA MCIU
u eé COG,I[I/IHCHI/Iﬁ, HUX MPUMCHCHUC

88

duznueckre 1 XUMAUYECKHE CBOMCTBA [IUHKA
Y €ro COCIMHEHU, UX MPUMEHEHHUE.
I'mapokcoKOMIIEKCHI IUHKA

89

90

[Tpaktuyeckas padora Ne 8. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
«Mertanibl TOOOYHBIX MOATPYII»

Pemenune 3amau Pa3JINYHBIX TUIIOB

91

O06o011eHre U cucTeMaTu3aIus N3y4eHHOTO
Martepuana o teme "Mertanmibr"

92

93

KonrponsHas pabora no reme "Mertasisr"

AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI,
KOPPEKIHs OMNO0K

94

95

96

97

Ponb xumun B obecrieueHuN yCTOHYMBOTO
pa3BuTus yenoseuecTsa. [lonsaTne o
Hay4HBIX METOJIaX UCCIIEI0BAHNSI BEIIECTB

HayuHnble npuHIUITBI OpraHU3aluu
XHMHYECKOTO MPOU3BOJICTBA.
[TpompIiIeHHBIE CITOCOOBI TTOJTYIECHHS
BaXKHEHIIINX BEIIECTB

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH
Cpenbl ¥ €0 MOCIEICTBUS

XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpEenCTBA




Xumus . Poiab xuMuu B o0ecrieueHuu

98 .
[THIIEBON OE30IIaCHOCTH

99 KocMmernueckue u maproMepHbIE CpeICTBa.
brrToBas xummus
XuMus B CTPOUTENBCTBE. BaxHeiime

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC
MaTepHuabl

101 XWMHUS B CEITBCKOM XO3SIHCTBE.
Oprannydeckue 1 MUHEpAIbHBIC YI0OPECHHS

102 CucreMaru3anus 1 0000IIeHNe 3HAHUH 110

TEMEC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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