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IHOACHUTEJIBHAA 3AIINCKA

Pabovas mporpaMma Mo XMMHU Ha yYpOBHE CpEIHEro odmero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe DenepasnbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oeneparun», TpeOOBaHMH K pe3yibrataM OCBOeHHUS (enepanbHO  00pa30BaTENbHOM
nporpamMmbl cpeanero obmero obpazosanus(POIl COO), mpencraBneHHbIX B DepepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM ctangapre COO, ¢ yuérom KoHuenumu mnpenogaBaHus
yuebHOoro mnpeamera «XuMHs» B 00pazoBaTelbHbIX OpraHusauusax Poccuiickoit @enepanuu,
peanu3yoImuX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKEHHH «CTpaTrerun
paszButusa BocnuTanus B Poccuiickoit denepannu Ha nepuon ao 2025 roga» (Pacnopsixenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

MKOVY «Mymakosckass COIll», ¢ yuerom Ilomoxenus o paboueil mporpamme
MKOY «MymakoBckas COILl», ¢ yuerom PabGoueit mporpamMmbl BOCHUTaHUS
MKOY «Mymaxkosckas COIL».

- Yyebnoro mnana MKOYVY « Mymakosckas COII» na 2024 - 2025 y4eOHBbIi To/I.
Kuacc 10

KonnyectBo yacoB: Beero - 102 4., B Hexemo - 3 4.
Yuebnuk: ['abpuensn O.C., Octpoymo N.I'., CaankoB C.A : Xumusa. s yriayGneHHOro
uzyuenus 11 knacc.— M.: [Ipocsewenue, 2020-128 c.

XuMmHUs Ha YpOBHE YIIIyONEHHOTO HW3YyYeHHs 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HayyHOro oOpa3oBanus yuanmxcs 10-11 kmaccoB. WM3ydeHue mnpenmera,
peamu3zyeMoe B YCIOBUSX JTU(GGEPEHIIMPOBAHHOTO, MPO(UIBHOTO OOyYeHHUs, MPU3BAHO
o0ecrieunTh 0011€00Pa30BaTENBbHYI0 U OOLIEKYIbTYPHYIO MOJrOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIMMYIO /ISl aJanTali X K OBICTPO MEHSIOMIMMCS YCIOBHSM JKH3HH B COLIMyME, a
TaKXe NI NPOJOJDKEHMs OOYy4eHHUs B OpraHu3alusx MpodecCHOHAIBHOIO 00pa3oBaHHUsA, B
KOTOPBIX XUMHUS SIBJIETCS OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.

B mporpamMe mnmo XumMHM Ha3HaueHHME MpeaMeTa «XHUMHsSD» TOIydaeT IOAPOOHYIO
MHTEPIIPETALIMI0O B COOTBETCTBUU C OCHOBomoyararomumu nosoxenuasmu ProC COO o
B3aUMOOOYCIIOBIICHHOCTH II€JIeH, COAEPKaHUs, PEe3yIbTaTOB 00yueHHs U TPEOOBAaHHUN K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. CBHUAETENBCTBOM TOMY SBISIOTCS CIIEAYIOIINE BBIMOIHIEMBIC
IpOrpaMMOii 10 XUMHUH (QYHKIIUH:

UH(POPMALMOHHO-METOANYECKas, peanu3anus KOTOpOH obecrieunBaer HIOJIyYEHHUE
NPEICTaBICHUS O IIENSAX, COACPKaHUM, OOIIel cTpaTernu OOy4YeHHs, BOCHUTAHUS M PA3BUTHUSA
00yyJaroImuxcs CpeCTBAMU IPEAMETA, U3Yy4aeMOro B paMKax KOHKPETHOIo npoduiis;
OpPraHM3allMOHHO-IUIAHUPYIOWIAs, KOTOpas MpPeayCMaTpUBAaeT OIpPEIEICHUE: IPUHLUIIOB
CTPYKTYPUPOBAHUS U MOCJIE0BATEIBHOCTH U3YUYEHUs yUeOHOIro MaTepHuaia, KOJUYEeCTBEHHbIX U
Ka4eCTBEHHBIX €r0 XapaKTEPUCTHK; MOIXOAO0B K (DOPMUPOBAHHIO COJCPKATEIHHOH OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTENIbHBIX JOCTHKEHHUH OO0ydaroIuxcs B pPaMKax HMTOTOBOH
aTTectauuu B (OopMe €IMHOI0 TOCYJapCTBEHHOIO 3K3aMEHa 110 XUMUHU.

[Tporpamma asst yriyGnE€HHOTO U3YUYEHUS] XUMHH:
yCTaHaBJIMBAaeT MHBAPUAHTHOE MPEIMETHOE COep KaHue, 00s13aTeIbHOE IS U3YYCHHsI B paMKax

OTIENBHBIX MPOdUIIeH, IpeayCMaTPUBAET PACIIPENeSICHIE U CTPYKTYPUPOBAHUE €TO MO KIIACCaM,
OCHOBHBIM COJIepKaTelIbHbIM JINHUSAM/pazjiesiaM Kypca;



naéT TMpUMEpPHOE pachpeselieHne Y4eOHOro BpPEMEHH, PEKOMEHIYeMOro /s H3ydeHus
OTACJIBbHBIX TEM,

npeyiaraeT IpUMEpHYIO MOCIeI0BaTeIbHOCTh U3yUeHHUs yueOHOro MaTepuaa ¢ yuéToM JOTHKU
MMOCTPOCHUA KypCa, BHYTPUIIPECAMCTHBIX U MCKITPCIMETHBIX CB?[?;Gﬁ;

naéT METOAMYECKYI0 HHTEPHpPETAlMIo Ielei W 3aJad M3y4eHHs IpeaMeTa Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CHCTEME CpPEIHEro o0mero oOpa3oBaHMUS,
COJIEp’KAaTEIbHOW  XapaKTEpUCTUKH  IUIAHUPYEMBIX  pPe3yJlbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBbI CPETHETO OOIIEro 00pa3oBaHusl (JTUYHOCTHBIX, METAPEIMETHBIX,
OPEeIMETHBIX), a TakXke C Y4E€TOM OCHOBHBIX BHJOB Yy4eOHO-NIO3HABATENbHBIX JEUCTBUI
00yuarolerocsi o OCBOCHUIO COAEpKaHUS MPEAMETA.

[To Bcem Ha3BaHHBIM TO3ULUSIM B MPOrpaMMe IO XUMHH TPEAyCMOTpEeHa
MPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUHM Ha YPOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npelenaMi  YCTAaHOBJICHHOH TMPOrpaMMON 1O XUMHHM  00s3aTeNbHOW  (MHBapUAHTHOM)
COCTaBIISIOLIEH collepkaHus yueOHOTro mpeaMera « XUMUsS) 0CTaETcsl BOBMOKHOCTH BHIOOpA €ro
BAPUATUBHOW COCTABIIAIOLIEH, KOTOPAs IOJHKHA OMPEIETATHCS B COOTBETCTBUU C HAPABICHUEM
KOHKPETHOT0 poduis 00ydeHusl.

B coorBerctBUM ¢ koHuentyaibHbIMH monoxkeHusmMu DPIOC COO o Ha3zHauCHUH
npeaMeToB 0a30BOT0 U YIIIyOJIEHHOTO YPOBHEH B cucteMe AuQdepeHIInPOBaHHOTO 00yueHus Ha
YPOBHE CpefHero o0miero o0pa3oBaHUsl XUMHs HAa YPOBHE YIIyOJIEHHOTO M3ydeHUs HAIlpaBIICH
HAa pealn3alHi0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM H3TallOoM IMOJY4YeHHUS XHUMHUYECKOTO
o0pa3oBaHUsi B paMKaX M3Y4YCHHUS CHCIUAIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUUYECKHX
JTUCIUIIMH B By3aX U OpraHu3alusax cpeaHero npodeccuoHanbHOro oopasosanus. B 31oii cBsi3u
U3ydeHUEe TMpeaMera «XHUMHs) OpPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha paCHIMpPEHHE U
yrayOJeHne TEOPeTUYECKOM U MPaKTUYECKOW TMOJTOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpenenaeHubIi mpoduib 00yuyeHus, B TOM YHUCIE C MEPCHEKTUBONM MOCIEAYIOIIETO MOTyYeHUs
XUMHYECKOro 00pa3oBaHus B OpraHu3alusax npodeccruoHaibHOro odpasoBanus. Hapsay ¢ atum,
B cBere TpeOoBanmii ®I'OC COO K TUTaHUPYEMBIM pe3ylibTaTaM OCBOSHUS (eaepaibHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeTHEro OOIIero 0O0pa3oBaHUs M3YUYEHHE IMpeaMeTa «XUMHUD»
OPUEHTUPOBAHO TAK)KE HA PEUICHHUE 3a/1a4 BOCIIUTAHUS U COIIMAIILHOTO Pa3BUTHSI O0YJIArOIIHXCS,
Ha (OpMUPOBAHUE Y HUX OOIICUHTEINIEKTYAIbHBIX YMEHHI, YMEHHUI paliuoHaInu3aluu y4eOHOro
Tpyda ¥ OOOOMIEHHBIX CIIOCOOOB  JCATEIBHOCTH, WMMCIOIMIUX  MEXIUCIUILTMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocrapnstomuMu  mpeamera «XUMHS» Ha YPOBHE YIUIyOJEHHOTO H3YyYEHUS SIBISIOTCS
yrryonéHnaele Kypebl — «Opranudeckass XxuMus» n «OO0mas u HeopraHudeckas xumus». [lpu
OIpeIeIeHUH MOAXO0J0B K OTOOpY M CTPYKTYPHOH OpraHM3aldd COAEp)KaHUs 3TUX KYpCOB B
IporpaMMe Mo XUMHUHU 3a OCHOBY HpuHATH nojoxeHuss ®PI'OC COO o pasnuuusx 0a30BOro u
yriIyOJaEHHOr 0 YpOBHEH U3ydeHus npeaMera.

OcHoBy conepxaHus KypcoB «Opranuueckas xumusi» U «OOwas u HeopraHuyeckas
XUMUSD» COCTABIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4d€HUs INpeAMeTa. JTa CUCTEMa 3HAaHUM I0JIydaeT OIpPElIElIEHHOE TEOPETUYECKOe
JIOTIOJTHEHWE,  TIO3BOJISIIOIEE  OCO3HAHHO  OCBOHWTH  CYHIECTBEHHO  Oonpmmii  00BEM
(axTonoruyeckoro marepuaia. Tak, Ha yriayOJIEHHOM YpOBHE M3y4YeHMs IpeaMmera obecredeHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YBEIHUYEHHS OO0BEMa 3HAHUKH O XHUMHYECKHX OJJIEMEHTaX U
CBOWCTBAX MX COCJMHECHUN HA OCHOBE PACIIMPEHUS M YrIIyOJeHHs MPEICTABICHUA O CTPOCHHUU
BELIECTBA, XUMUYECKON CBS3U U 3aKOHOMEPHOCTSX NMPOTEKaHMs PEaKLHMi, pacCMATPUBAEMBIX C
TOYKHU 3PEHUS XUMHUYECKOW KMHETHKU M TEPMOJMHAMUKHU. M3ydeHue nepuoandeckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEICTABICHUSIX O CTPOCHUH aTOMa. XUMHUYECKask CBS3b OOBICHICTCS C
TOYKU 3pEHMsI HEPreTMUECKUX HM3MEHEHHUHl mpu e€ o0pa3oBaHMM M pPa3pyLICHUH, a TaKXKe C



TOYKM 3peHHsl MeXaHU3MOB e€ oOpa3oBaHus. V3yueHue THUIOB peaKUM OMOJIHACTCS
(opMHpOBaHUEM IPEACTABICHUN 00 MEKTPOXUMUYECKHUX IIPOLECCaX U IIEKTPOJIU3E PACIUIABOB
U pPacTBOpPOB BellecTB. B Kypce opraHn4yeckoil XHMMHUHU NpPU PACCMOTPEHUH PEaKLUOHHOM
CIOCOOHOCTH COCAMHEHUH yensieTcsi 0co00e BHUMaHKE BoIpocaM 00 3JeKTPOHHBIX A dekrTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJlaX U MEXaHHU3MaxX PEaKIMi.

Oco0oe 3HaueHUE UMEET TO, YTO Ha COJIep:KaHHE KypCOB XUMHUHU YTIyOJIEHHOTO YpPOBHS
W3YYCHHS I KJIAcCOB ompeaenéHHoro npoduis (riaBHBIM o0pa3oM Ha WX CTPYKTYpy U
XapakTep JMOMOJHCHHM K 00Iel cucTeMe MPEeIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHE CMEXKHBIC
npenMeTel. Tak, Hampumep, B COACPXKAHUHM TpeaMeTa Ui KJIACCOB XHMHKO-(DH3UYECKOro
npoduss 60iblIoe 3HaYeHHe OyayT UMETh 3JIEMEHThl y4eOHOro MaTepuana Mo ooeil XUMHH.
[Ipy wm3ydeHun mpenMera B JaHHOM Cllydae akIeHT OylneT ciellaH Ha OOIIHOCTh METO/OB
MIO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM M B (PM3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHUs
(MonekynsipHast Teopus B (HU3WKE), 3aKOHBI COXPAHECHUS MACChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, DJICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U APYTOe.

B T0 e BpeMs B conep)kaHHH MpeaMeTa Ui KJIACCOB XUMHUKO-OMOIOTHIECKOTO MPOdUIIs
OombIIMIA yIETbHBIN Bec Oy/leT MMeTh OpraHhuYeckas XuMus. B 3ToMm cimyuyae mpenocTaBiseTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATEIIEHOTO PACCMOTPEHHSI XUMHUYECKOW OpraHu3aiy KJIETKH KakK
OMOJIOTUYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHbBIE
KOMIIOHEHTBI, KaK JIMMUJbI, OEJIKU, YrieBOJbl, HyKIEUHOBbIE KHUCIOTHI U Jpyrue. [Ipu stom
3HaHUSI O COCTaBE€ M CBOMCTBax IPEACTABUTENIEH OCHOBHBIX KIIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM IS U3y4EHHsI CYIITHOCTH MPOLECCOB (DOTOCHHTE3a, IBIXaHHS, TTHIEBAPEHHUSL.

B mnnane ¢opMupoBaHHs OCHOB HAay4HOI'O MHPOBO33PEHHS, OCBOEHHS OOILEHAYUYHBIX
METOJI0B IIO3HAHMSI U OIIbITA IIPAKTUYECKOT0 NPUMEHEHHUSI HayUYHbIX 3HAaHUM U3ydeHUe IIpeaIMeTa
«Xumus» Ha yriay0ia€HHOM YPOBHE OCHOBAHO
Ha MEXIPEJMETHBIX CBA3SX C Y4eOHBIMU NpeAMETaMH, BXOIAIIMMHU B COCTaB IPEIMETHBIX
obmacreit «EcTecTBeHHO-Hay4HbIE MpeaMeThl», «Maremaruka M umHpopmatuka»y U «Pycckwuii
A3BIK U JIUTEpATYypa».

[lpy u3yueHnn yueOHOro mpeaMera «XUMHs» Ha YIiyOJIEHHOM YpOBHE TakKXKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadei
NIEPBOCTEIICHHON 3HAYMMOCTH SBJISIETCS (POPMHUPOBAaHUE OCHOB HAayKHM XHMHUU KakK 00JacTh
COBpPCMCHHOI'0 €CTCCTBO3HAHUA, HpaKTI/I‘-IGCKOf/'I ACATCIIBHOCTH YE€JIOBEKA WU OJHOIo M3
KOMIIOHCHTOB MHUPOBOW KYJIBTYphI. PelieHre 3Toi 3aaun Ha yriryOJEHHOM ypOBHE M3YYCHUS
npeMeTa MPEAINoIaraeT pealn3aluio TaKNX IeJeH, Kak:

(GopMHpOBaHUE TMPEICTABICHUI: O MaTCPUAILHOM EIWHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
IIO3HABAEMOCTH SIBJICHUU npupoabl, 0 MCECTC XMMHU B CHCTCMEC CCTCCTBCHHBLIX HAYK U eé
BeAyIIeH PO B OOCCIICYCHUU YCTOHYMBOTO Pa3BUTHS 4YEIOBEYECTBA: B PEIICHHH MPOOIEM
IKOJIOTHYECKOM, YHEPTeTHICCKON M MUIICBOW OC30MAaCHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUN
HOBBIX MAaTEpPHaJiOB, HOBBIX HWCTOYHHKOB DJHEPTUH, B OOCCHCUCHUH PAIlMOHAIBLHOTO
IPUPOAONIOIB30BAHMUS, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYpPhI YEIIOBEKa, a TAKXKE
9KOJIOTUYECKHA 0OOCHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBBIO U IIPUPOJIHOM CpPE/IC;

OCBOCHHE CHCTEMBI 3HAaHWH, JIEKAIMUX B OCHOBE XHMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAYYHOH KapTUHBI MHUpa: GYHIAMEHTAILHBIX MOHSATHIA, 3aKOHOB U TCOPUN XUMHUH, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/If/'I O CTPOCHUHU BCHICCTBA HA PA3HLIX YPOBHAX — ATOMHOM, HOHHO-MOJICKYJIAPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJUHAMUYECKMX W KHHETHUYECKHX 3aKOHOMEPHOCTSX HPOTEKaHUS
XUMHWYCCKUX peaKHHﬁ, 0 XMMHYCCKOM PAaBHOBECHUH, paCTBOpax WM AUCICPCHBIX CHUCTEMAX, 00
OOIIMX HAyYHBIX MPUHIIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopMupoBaHHE Yy OOYYAIOIIMXCS OCO3HAHHOTO ITOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUHU i1 OOBSCHCHHS KJIFOUEBBIX HUJCH M MPOOJeM COBPEMEHHOW XUMHH, LIS



OOBSICHEHUS U TPOTHOZUPOBAHMS SBICHUM, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOAY;
rPaMOTHOTO PEHICHUS MPOOJIEM, CBSI3aHHBIX C XMMHEH, TPOTHO3UPOBAHNS, aHAIM3a U OIICHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacCHOCTH TIOCJICACTBUH OBITOBOM U  MPOW3BOJICTBEHHOU
JESATEeTLHOCTH YEJIOBEKAa, CBA3AHHOM C XWMHUYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHUEM H
nepepaboTKOM BEIIECTB;

yrayOJIeHHEe TIPEJICTABICHUA O HAyYHBIX METOJIaX IMO3HAHUS, HEOOXOAUMBIX IS IPHOOPETECHUS
YMEHHI OpPHEHTUPOBATHCS B MHUPE BELIECTB U OOBSCHEHUS XUMUYECKUX SIBICHUN, UMEIOUINX
MECTO B IPUPOJIE, B MPAKTUIECKON IEATEIHOCTH U TTOBCEAHEBHOM KH3HHU.

B mane peanmzanuu nepBOOYEPENHBIX BOCHUTATENBHBIX W PAa3BUBAIOIIUX (PYHKIIMMA
[EJIOCTHOW CHCTEMBbI CpeIHEro o0Iiero oO0pa3oBaHUS HpPU M3YyYEHUU MpeaMera «XuMus» Ha
yrIIyONnEHHOM YpOBHE O0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 33/1a4H, KaK:

BOCIUTaHUE YOEXKIEHHOCTH B IIO3HABAEMOCTH SBJICHUM NPHUPOJBI, YBa)XKEHUS K IPOLECCY
TBOpPYECTBA B 00JaCTH TEOPETHUECKUX M MPHUKIIAIHBIX HCCIECIOBAHNN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHUs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUIO W TO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO W
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HMHTEIUICKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, (OpMUPOBaHME y HHUX CO3HATEIbHOI'O OTHOLICHHMS K CaMOOOpa3oBaHMIO U
HETPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPOopeCCHOHATBFHOW M 0OIIeCTBEHHOU
NeSITebHOCTH, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 370POBOM
o0pase Ku3HH;

(dbopMHpOBaHUE YMEHHI U HABBIKOB Pa3yMHOI'0 IPUPOAONOIb30BAHNUS, PA3BUTHE SKOIOTUUECKOM
KYJIBTYPBI, IPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HON IKOJIOTUIECKOM IEATETLHOCTH.
ObLuee YMCNO YAcoB, NPEAYCMOTPEHHBIX AN1A U3YHYEHWUA XMMUM Ha YrayGNeHHOM YPOBHe cpeaHero
obulero obpasosaHus, coctasaseT, B 11 knacce — 102 yaca (3 yaca B Hegenio).

COAEPHAHUE OBYYEHUA

OBILIAA N HEOPTAHUYECKASA XUMMUSA

TeopeaneCKne OCHOBBI XMMMHH.

Atom. CocTaB aTOMHBIX sfep. XuMuueckuit snemMent. M3oronsl. CTpoeHHe 3JEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHYECKHEe YPOBHM M TOJYPOBHU. ATOMHBIC
opbutanu. Knaccudukanus XMMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-ameMenTh). Pacnpenenenue
DIIEKTPOHOB 110 ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(PHUTYpalmuu aTOMOB JIIEMEHTOB
MEPBOr0—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, 3JIEKTPOHHBIC
KOH(QUTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuit  3akoH u  llepuonmueckas cucreMa XMMHMYECKUX — DJIEMEHTOB
J.M. MenpneneeBa. CBsi3b NEPUOANYECKOrO 3akoHa M Ileproguveckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMHU IMPOCTBIX U CIOXHBIX BEIIECTB 10 IPyNIaM H
nepuoaam. 3HaueHue nepuoandeckoro 3akona /{.1. Menneneesa.

Xumuueckasi CBA3b. BUIbl XMMHUUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJNIMYecKas.
MexaHu3mbl o0pazoBaHus KOBAJIEHTHOM CBSI3H: OOMEHHBII
U JIOHOPHO-aKLENTOpPHBbIM. OHeprus W JInHAa CBs3U. lloygpHOCTH, HANpPaBIEHHOCTh U



HACBIIIAEMOCTh KOBaJIEHTHOM cBsi3u. KpaTHbie cBs3u. BomopoaHas cBA3b. MexMONeKyIsIpHbIE
B3aUMOJIEVCTBUSL.

BanenTHOCTh M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpBI
MOJICKYJI C HMX TEOMETPUYCCKHM CTPOCHHEM (Ha MpHMEpPEe COCIUHEHHU DJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBienre O KOMIUIEKCHBIX coequHeHHusX. (CocTaB KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABL. 3HAUCHUE KOMIUICKCHBIX coeauHeHmid. [loHsaTHe o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MOJEKYJISpPHOTO W HEMOJIEKYJISAPHOIO CTPOEHHUs. TuIbl KPUCTANIMYECKUX
peiéToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonsarue o qucnepcHbix cuctemax. Mctuaubie pacTBOpsl. [IpencraBienne 0 KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHS KOHIICHTPAIMM PACTBOPOB: MaccoBas [OJis BEIIECTBA B
pacTtBope, MOJspHas ~ KOHUEHTpanus. HacellleHHbIE W HEHACHIIICHHBIE  PACTBOPHI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccupukanus ¥ HOMEHKIIATypa HEOPTraHMYECKHX BEIISCTB. TpHUBHAIIbHBIC Ha3BaHUS
OT/JIEJIbHBIX NPECTAaBUTEICH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMHYeCKUX peakiuii B HEOPraHMYEeCKONH U OpraHN4ecKor XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPAILIECHUS DHEPTUU MPU XUMUUYECKHX
peakiusx. TernoBbie 3QPexThl XUMHUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTB XUMHUYECKOU pCaKluu, €€ 3aBHUCHUMOCTH OT Ppa3INIHbIX (1)aKTOpOB. I'omorenHsie
N IreTCPOrcHHbIC PCAKIIUH. Karanus n KaTaJIn3aTOpPhI.

OOparumMble W HEOOpaTHMMbIC peaKIMu. XHMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHUYCCKOT' O paBHOBGCI/Iﬂ. CDaKTOpI)I, BIIMAOIINC HA ITIOJOXCHHUEC XHUMHYCCKOI'O paBHOBGCI/IHI
TeMIeparypa, OaBJICHHE M KOHIEHTPAllMHM BEIIECTB, YYaCTBYIOIIMX B peakiuu. [lpunnumn
JIe lllaTenne.

OnexTponuTtnyeckass auccoruanui. CuibpHble © - cinaldble  AyeKTpoiuThl.  CTeneHb
mucconanuu. Cpena BOJAHBIX PAacTBOPOB: KUCIOTHAsA, HEWTpaibHasd, IenodHas. BogopoaHslii
noka3zarens (pH) pactBopa. ['mnponus coneil. Peakiiun nonHoro oomeHa.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE pCaKkuuu. Crenens oxucieHusa. OKHUCIATENL U
BOCCTaHOBUTEINb. [Iporecchl OKHUCIIEHHMsT W BOCCTAHOBIICHHS. BakHEHIIME OKUCIUTENN U
BOCCTaHOBUTEIU. METO/] 3JIEKTPOHHOT0 OajiaHca. DJIEeKTPOJIN3 pAaCTBOPOB U PACILIIABOB BEIICCTB.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYECHMsS BELIECTB M HX MNPEBPALICHUN: pa3I0KEHUE
IIEPOKCUJA BOJIOPOJA B IMPHUCYTCTBHHM KaTAIA3aTOpPA, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IPOBE/ICHUE pPEaKUUi MOHHOIO OOMEHa, OIpeleIeHue Cpebl PacTBOPOB C IOMOIIBIO
MHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMUHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluu U
IIOJIOXKEHUE XMMUYECKOTO PABHOBECHS.

Heopranuueckasi xummusi.

[Tonoxxenne HemeramuioB B llepuoanueckoil cucteMe XUMHUYECKHMX DIIEMEHTOB
.. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AmoTponus HeMeTaioB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).



Bognopon. Iomyuenue, ¢puznueckue U XUMUYECKHE CBOWCTBA: peaklUUd C MeTallaMu U
HEMETaJNIAMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ mapuabl. TONIMBHBIE JIEMEHTHI.

lamorensl. HaxoxaeHue B mpupoje, CrocoObl MONydeHus, (PU3MYeCKHe M XHUMHUYECKUE
cBoiicTBa. ["asioreHoBOOPOIbI. BakHeilme KUCIOpPOACOAEpIKaIUEe COCIUHEHUS TaJOreHOB.
JlabopaTopHbIC ¥ MPOMBIIUICHHBIC CIIOCOOBI IMOTYYCHHS TaloreHoB. [I[puMeHeHHE TaIOTeHOB U
UX COETMHEHNH.

Kucnopon, o3on. JlaGoparopHble W HPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
dusnueckue M XUMHUECKHME CBOWCTBA M INPUMEHEHHE Kuciopona U o3oHa. Okcuisl u
HEPOKCH/IBL.

Cepa. Haxoxnenwe B mpupojie, CIOCOOBI MOJTy4YeHUsA, (PU3MUECKHE U XUMUUYECKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcup cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTHI M uX coiu. OCOOCHHOCTH CBOWCTB CEpHOM KHCIOTHL. I[lpuMeHeHue cepbl U e€
COETMHEHUN.

A3zoT. HaxoxkneHwe B MpHPOJE, CIOCOOBI IMONyYeHUS, (PU3MUECKUE W XUMHUYECKHUE
CBOMCTBA. AMMI/IaK, HUTPUBI. OKCI/IZ[I)I asora. A30THCTast W a30THAA KHUCIOTHI M HUX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOW KUCHOTHL [IpuMeHeHue a30oTa M ero coequHEHUil. A30THBIE
ya00peHwusl.

®ocdop. HaxoxpeHue B mpHpoOJe, CIOCOOBI MOMYYCHUs, (QU3NYCCKHE U XHUMHYCCKHE
croiictBa. Dochuner u dochun. Oxcuubl Pocdhopa, dochopHas kuciora U e€ CONH.
[Tpumenenue docdopa u ero coenunenuit. DocopHsie ynodpeHus.

VYrnepon, HaxoxlaeHue B mpupone. AiiorpornHele Mogubukauud. Dusznyeckue u
XMMHUYECKHE CBOMCTBAa MPOCTBIX BelIeCTB, oOpa3oBaHHbIX yrieponoM. Oxcupn yraepopa(ll),
OKCH/T yraepoaa(IV), yroJibHast KHUCIIOTa u eé COJIN. AKTHUBUPOBAHHbBIN
yroisib, azacopOuus. dymnepensl, rpadeH, yriepogHble HaHOTPYOKu. [IpuMeHeHHe MpocThIX
BEIIECTB, 00PA30BaHHBIX YTIIEPOJIOM, U €r0 COSTUHEHUIA.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MOTy4YeHUs, (PU3NUYECKHe U XUMUYECKUE
cBorctBa. Okcua kpemuusa(IV), kpemHueBas kuciora, cuinkatel. [I[puMeHeHre KpeMHUsS U ero
coenuHeHuil. CTEKII0, €ro NoJy4yeHUe, BUJIbI CTEKJIA.

[onoxxenne merayioB B [lepuoanyeckoit cucreMe XUMUYECKUAX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JIEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue pu3nyeckue cBOMCTBAa METANJIOB.
[Tpumenenne meTamioB B ObITY 1 TeXHHUKE. CIIIaBbl METAJIOB.

DIEKTPOXUMHUECKUH Pl HAPsDKEHUH MeTautoB. O0Iue criocoObl MOydeHUs] METAIJIOB:
THIPOMETAJUTYPTHUS, TUPOMETAJUTYPTHUs, AIeKTpoMeTauryprus. [IoHATHE 0 KOPPO3UH METaILIOB.
CrniocoOpl 3a1UThl OT KOPPO3HH.

OO6mas xapakrepuctuka MmeTtayioB IA-rpynnsl [lepuoguueckoil CUCTEMBI XMMHUYECKHUX
aneMeHTOB. Hatpuil u xanuit: nomydyenue, puzndeckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE
IIPOCTHIX BEILIECTB U UX COCTUHEHUM.

OObmas xapakrepuctuka MetaiioB IIA-rpynmsr Ilepuonuueckoil cucreMbl XUMHUECKUX
DJIEMEHTOB. Marauii W KaJblMid: TMOJNydyeHne, (U3NYECKHe W XHUMHYECKHE CBOMCTBA,
IPUMEHEHHE MPOCTHIX BELIECTB U UX coeAMHEHU. JKECTKOCTh BO/IBI M CLIOCOOBI €€ yCTpaHEeHHUS.



AnOMUHUHR: TONydeHue, (pu3ndeckre M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BEIICCTBA M €r0 COCAMHCHUU. AMQOTEpHBIC CBOWCTBA OKCHAA WM THAPOKCHIA ATIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OO6mas xapakrepucTuka MeTaoB mnoOouHbex mnoarpymn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

Puznyeckue U XMMUYECKHE CBOMCTBA XPOMa U €ro coequHEeHU. OKCHIbI U TMIAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAaThl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tony4yeHue u pUMEHEHUE XpOMa.

Ousnyeckue W XUMHUYECKHE CBOMCTBA MapraHila W €ero coeAuHeHwil. Baxkneiimue
coenunenus: mapranna(ll), mapranna(IV), mapranma(VI) u mapranua(VII). [lepmanranat kanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

Ouznyeckue ¥ XMMHUECKHUE CBOMCTBA XkKele3a U ero coenuHeHuil. OKCUIbl, THAPOKCHUIBI U
conu xene3a(ll) u xeneza(lll). [lonyuenne u npuMeHeHue xeje3a U ero CIijIaBoB.

®dusnueckue U XUMHYECKUE CBOMCTBA Meu U €€ coequHeHui. [lonyueHne u npuMeHeHue
MEIU U €€ COeIUHEHUN.

[uuk: moryuenue, pu3nveckue U XUMUYECKUE CBOHCTBA. AM(OTEpHBIE CBOHCTBA OKCHIIA
Y TUIPOKCU/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero COeJUuHEHUN.

OKcliepUMEHTAIbHbIC METO/Ibl H3YYEHUS BEIIECTB U UX MPEBPAIICHUH: H3yueHue 00pa3LoB
HEMETaJUIOB, TOpPEeHue cepbl, docdopa, kenesa, MarHus B KUCIOPOAE, M3yUCHHE KOJUIEKLUH

«Mertaibl U CIUIaBbD), B3aMMOJEHCTBUE ILEIOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB C BOAOU
(BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUAIIOB), B3aUMOICHCTBHE LIUHKA U XKeJe3a C pacTBOpaMu
KHUCJIOT U LIEJIOYEH, KAUECTBEHHBIE PEAKLIMM HA HEOPraHMYECKUE aHUOHBI, KATUOH BOJOpOJA U
KAaTHOHBI METAJUIOB, B3aUMOJECHCTBHAE TMAPOKCUA0B AIFOMUHUS U [IMHKA C paCTBOPaMU KUCIIOT U
LIEJIOUEH, PEIIEHUE OKCIEPUMEHTAIBHBIX 3anad 1o TemaMm «l'amorensl», «Cepa u eé
COCIMHEHUS», «A30T 1 hocdop 1 uX coenuHeHNU », «MeTalIbl TIaBHBIX MOATPYIID», «MeTabl
OOOYHBIX MOATPYIII.

XuMHUA ¥ KU3Hb.

Ponb xumuum B oOecriedeHUH yCTOMYMBOTO pa3BUTUS yesoBedyecTBa. [IoHATHE O HAyyHBIX
METOJaxX IIO3HAaHUS M METOJNOJIOTMM HAy4yHOro uccienoBaHus. HayuHble npuHIUIBI
OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [[pOMBINUIEHHBIE CLIOCOOBI MOTYYSHHs BaKHEHIITUX
BEIIECTB (Ha MpuMepe MPOU3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI, MeTaHoia). [IpoMblnieHHbIe
CHocOOBI MOMY4YEHUSI METAJUIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’KAIOLIeH Cpeibl U
ero nocneacTBus. Poib xuMun B o6ecriedeHnu SHepreTuyeckoi 0e301acHOCTH.

XumMusa H 300pOBBC YCJIOBCKA. HeKapCTBeHHBIC CpeacCTBa. HpaBI/ma HCIIOJIB30BaHHUA
JICKApPCTBCHHLIX IPCIIapaToB. Poap xumuu B Pa3sBUTUH MCIAULIMHBI.

XHUMHS TUIU: OCHOBHBIE KOMIIOHEHTHI, MHILIEBbIE 100aBKU. Poib XMMUU B 00eCIIEYEHUHI
[UILEBOM 0E30MaCHOCTH.

Kocmerndeckne u mapdromepnsie cpenctBa. beiroBas xumus. [IpaBmia GezomacHOTro
UCIIO0JIb30BaHUS MPENapaToB OBITOBOM XMMUU B MIOBCEIHEBHON KHU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHalibl (LIEMEHT, OETOH).



XUMHS B CEIIbCKOM XO3SIMCTBE. OpFaHI/I‘{GCKI/Ie 1 MUHCPAJIbHBIC y,I[O6peHI/I$I.

COBpeMeHHHe KOHCTPYKIIHUOHHBIC MaTCpuajibl, KpPpaCKH, CTCKJIO, KECpaMHUKa. MaTepI/IaHBI
AJIA DJICKTPOHUKH. HanoTtexnonoruu.

PacuérHple 3a1a4n.

PacuéTel: mMacchl BemiecTBa Wid 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKI[MU BEIIECTB, MacChl (00bEMA, KOJIMYECTBA
BEIECTBa) MPOJIYKTOB pPEAKIMH, €CIM OJHO M3 BEIIECTB HMMEET MPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIyKTa peakiuuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJC PACTBOpA C ONPEACIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIICHTPAllMM BEIIECTBA B PAacTBOpE, JOJU BBIXOJA
MPOIYKTA PEAKIIUU OT TEOPETHUECKHA BO3ZMOYKHOTO.

MexnpeIMeTHRIC CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MpU M3ydeHHH OOmIel U HEOPraHWYECKOW XHMHUU B
11 kylacce OCyIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MMOHSATHUH,
TaK YU IMOHATHH, IPUHATHIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecCTBEHHO-HAyYHBIC TOHSTHS: SIBICHUE, HAy4dHBI ()aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHUHTEe3, Kiaccu(duKalus, TMEPHOIUIHOCTh, HAONIOJACHUE, H3MEPCHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJICTTMPOBAHHUE.

®usuka: MaTepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
U30TOIbl, PAAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl YpOBEHb, BEIECTBO, TeNO, 00BEM,
arperaTHOE COCTOSIHUE BEIECTBA, UICAIBHBIN ra3, U3NUecKre BeTMIMHBI, €AMHULIBI N3MEPEHUS,
CKOpOCTb, JHEPIHs, Macca.

Buonorusi: knerka, oOpraHum3M, OJKOCHCTeMa, Owocdepa, MeTaboOIM3M, MaKpo- W
MHKPODJIEMEHTBI, OCJKH, XHUPbI, YIJICBOIbI, HYKJICHHOBBIC KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYroBOpOT BCIICCTB U ITIOTOK SHCPIUH B SKOCUCTCMAX.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus:: XuMu4eckasi MPOMBIIIJIEHHOCTb, METAJUTYPTHUs, CTPOUTENbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, IIUIIEBas IMPOMBIIUIEHHOCTh, (hapmaleBTHUecKas
IPOMBIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpEenaparos, IIPOM3BOJICTBO

KOHCTPYKIIHOHHBIX MATCPUATIOB, 3JICKTPOHHAS IPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [MIPOTPAMMBI 110 XHWMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBercTtBUHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHUA IPECAMCETA «XuMHs» Ha YPOBHE CPEOHETO O6H.I€l"0 O6paSOBaHI/I${



BBIJACJICHBI CIICAYIOIINUEC COCTABJIAOINIUEC: OCO3HAHUC O6y‘laI-OH_II/IMI/ICH pOCCHﬁCKOﬁ Fpa)K,HaHCKOﬁ
HICHTUYHOCTHU, TOTOBHOCTH K CaMOPAa3BHUTHIO, CaAMOCTOATCIBHOCTU H CaMOONPCACICHULO,
HaJINn4uc MOTHUBaALlMHU K O6y‘{eHI/IIO; T'OTOBHOCTB n CIIOCOOHOCTH 06yqa101u14xc;[
PYKOBOJACTBOBATHCA MHPHUHATBIMU B O6HI€CTB€ npaBuJIaMH W HOpMaMu IOBCACHUSA, HAIUYUC
IIpaBOCO3HAHMUA, 3KOJOTHYECKOM KYJbTYPBI; CIIOCOOHOCTb CTaBHUTH eI U CTPOUTDH ) KU3HCHHBIC
I1JIaHBI.

JIMYHOCTHBIE PE3yJIBTAThl OCBOCHHS MpEAMETa «XHMHSD OTPAXKAIT cHOPMHPOBAHHOCTH
OTIBITA IMO3HABATEIBHON U MPAKTHUECKOM JCATEIILHOCTH O0YUYaIONIUXCS B TPOIIECCEe Pean3aiiu
00pa3zoBaTeNbHON ACATEIHLHOCTH.

JInuHOCTHBIE Pe3yIbTaThl OCBOCHHSI MPEIMETa «XUMUS» OTPaKarT cHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHYECKOW JEATEIIEHOCTH 00YUYaIOUINXCS B TPOIIECCE PeaTn3aliu
00pa30BaTeNbHOM JICATEIEHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIMTAHMSA:

0CO3HaHMs 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00sI3aHHOCTEHN, yBa)KEHUS K
3aKOHY U NPaBOMNOPSAKY;

MPEACTABIICHUS O COLMAJIBHBIX HOpPMax M IpaBUIaX MEXKJIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOfI ACATCIIBHOCTH IIpXU CO3JaHHUN y‘~I€6HI)IX IIPOCKTOB,
pPEIICHUN yLIe6HBIX H ITIO3HABATCJIbHBIX 3aAa4, BBIITOJIHCHHH XUMHUYCCKHUX SKCIICPUMCHTOB,

CHOCOOHOCTH OHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHMUS], JIOTUKY U apryMEHTBI JPYTrux
NIPY aHAJIM3€ Pa3IMYHBIX BUJOB yUYEOHOU NEesTEIHLHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

LICHHOCTHOIO OTHOLIEHHMS K MCTOPUYECKOMY M HAy4HOMY HACIEIUI0 OTEYECTBEHHOU
XHMHU,

YBAXXCHHUA K HPOHECCY TBOPYCCTBA B oOractu TCOPHUU U IPAKTUYCCKOI'0 IPHUIIOKCHUA
XUMHHU, OCO3HAHHUA TOT'O, YTO JHJAHHBIC HAYKH C€CTb PE3YJIbTAaT JJIIHUTCIbHBIX Ha6J'II-OI[eHI/II71,

KPOIIOTIMUBBIX 3KCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyda y‘IéHBIX " IIPAaKTUKOB;

UHTEpeCa M IIO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUH U IIOCICAYIOLIEM aHaIu3e
UHPOPMALIUHU O TIEPEIOBBIX JTOCTHYKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHMSA:
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O MOBCACHM,

CIIOCOOHOCTH OLICHUBAThb CUTyallluU, CBA3aHHLIC C XUMHWUYCCKUMU ABJICHUAMU, U IPUHUMATDb
OCO3HAaHHBIC PCHICHU A, OPUCHTHPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;,

TOTOBHOCTH OILICHHBAaTh CBOE IIOBEACHUE M IOCTYIIKM CBOHX TOBapI/IIIIGf/'I C HO3I/IIII/II\/JI
HPaBCTBCHHBIX U IIPABOBBIX HOPM U C y‘léTOM OCO3HaHUA HOCJ'IGI[CTBPIFI IMOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:



IIOHUMaHUusA HGHHOCTGP'I 3A0pOBOI0o H 0€e30I1aCHOTO o6pa:3a KHN3HU, H€O6XOI[I/IMOCTI/I
OTBECTCTBCHHOI'O OTHOIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘~I€CKOMY " ICUXUYCCKOMY 310POBbIO;

coOrofcHus TpaBui 0e30MacHOro OOpalieHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HH, B TPYOBOH JIEATEILHOCTH;

INOHUMAaHHA MLOCHHOCTH IpaBWJl HWHAUBHUAYAJIBHOIO MW KOJIJICKTUBHOI'O 0e3011aCHOTO
IMMOBEACHUS B CUTYAllUAX, YI'POKAOIINX 310POBbIO U JKU3HU Jnoz[eﬁ;

OCO3HAHMs IOCIEACTBUN M HENPHUITHUS BPEIHBIX NPUBBIUEK (YHOTpeOIEeHUs alKorods,
HapKOTUKOB, KypeHUs);

5) Tpya0BOIro BOCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BaTEIbCKONW JIeATEbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOHN U IPYTUX BUJAX JESITENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTHC B PCHICHHU MNPAKTHUYCCKUX 3adad COHHaJIBHOI;'I
HaIIpaBJICHHOCTHU (B paMKax CBOCT'O Kjiacca, H_IKOJ'IBI);

HHTEpECa K IPAKTUYCCKOMY H3YUCHUIO HpO(beCCI/Iﬁ pasIndHoro pozaa, B TOM 4YHUCJIIC Ha
OCHOBC INPUMCHCHU MMPECAMETHBIX 3HAHUH 110 XUMUU,

YBaXXCHUA K TPYAY, JJIOAAM TpyJda U pe3ylibTaTaM prHOBOﬁ ACATCIIBHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY WHJIMBHUIYaTbHOM TPaeKTOPUH 0Opa3oBaHus,
Oymymieit mpodeccuu U peanu3anuu COOCTBEHHBIX XU3HEHHBIX ITUTAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEl 00IIecTBa;

6) 3K0JI0TrMYEeCKOT0 BOCTIUTAHMS:

HKOJIOTUYECKHU 11eJIeCO00PA3HOr0 OTHOILIEHUSI K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MOHMMAHUA TI00aBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbI;

OCO3HaHUsA HGO6XOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ XUMHHU OJId pCUHICHUA BOIIPOCOB
palrOHAJIbHOI'O IIPUPOAOIIOJIB30BAHUA;

AKTMBHOTO HENPUATHSA ACUCTBUM, NPHUHOCAIIUX BPEX OKPYKAIOLIEH NPUPOAHOU Cpene,
YMEHHUsI IPOTHO3UPOBATh HEOJAronpUsTHBIE SKOJIOIMYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JIEMCTBUN U NIPEAOTBPAILATD UX;

HAJIMYUAg Pa3BUTOIO 3SKOJIOTMYCCKOI'O MBIIJICHUS, 3KOJIOTMYEeCKOM KYJIbTYpPbI, OIIbITa
ACATCIIbHOCTHN 9KOJIOTHYECKON HAIlIpaBJICHHOCTHU, YMCHHUA PYKOBOJACTBOBATHCIA HUMHU B
HO3HaBaT€JIBHOI>'I, KOMMYHHKaTHBHOI;'I u COIII/I&JIBHOfI ITPAKTHUKE, CIIOCOOHOCTH U YMCHUS aKTHUBHO
IMPOTHUBOCTOATH UACOJIOTUHN XeMO(bO6HH;

7) HeHHOCTH HAYYHOTI'0 MIO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu U
00I11eCTBEHHOM MPaKTUKY;



NOHUMaHMs CHeUM(UKH XUMHUM KaK HayKH, OCO3HaHuUsA e€ poiu B (HOpMUPOBAHHU
palMOHAIBHOIO HAyYHOI'O MBIIIICHHS, CO3JAHUU LIEJIOCTHOTO IIPEACTABICHUS 00 OKPYKaOLIEM
MHUpPE KAaK O €IMHCTBE IPUPOJAbI U 4YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnu mpodIeM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHUM JJII COBPEMEHHON NMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIpPaBICHHOCTH M BaKHON POJIM B CO3/IaHUU HOBOM 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH IIO0ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPhEBOM,
SHEPreTHYCCKOM, THUIICBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00eCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00I111eCTBA;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHMsS CYIIHOCTH METOAOB ITO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIB30BaTh I10Jy4yaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHHUS SIBICHUNM OKPYKAIOIIEro MHpa U IPOUCXOISAIIMX B HEM H3MEHEHHUH,
yYMEHUs JieaaTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAayYHbIX (DAaKTOB M UMEIOIIMUXCS TaHHBIX
C LENBIO ITOJIY4E€HUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO MCIIOJIB30BaTh XUMHUYCCKIC 3HAHMS AJId pCIICHUA HpO6JI€M
B PCAJIbHBIX JKU3HCHHBIX CUTYaAllUAX;

HHTCPCCA K ITIO3HAHHIO, HCCIIEIOBATEILCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTMBHOMY IOJYYEHHIO HOBBIX 3HAHHUH IO XHUMHH B COOTBETCTBHM C JKH3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPy/la B pa3sInuHbIX chepax MpodheccCroHaNbHON A TEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yabTaThl OCBOCHHUS IMPOTPAMMEI 0 XMMHH Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHuUs BKIFOYAKOT:

3HaYMMble A (OPMUPOBAHUS MHUPOBO33PEHUS OOYUAIONIMXCS MEXIUCHUIUITMHAPHBIE
(MeXnpeaMeTHbIE) OOLIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LETOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEPTUs, SIBIICHUE, MPOIecC, CHCTeMa, HAYYHBIH (aKT, MPHUHIUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHe);

YHUBEpCaJIbHbIE yueOHbIE nercTBUS (mo3HaBaTeIbHBIE, KOMMYHHUKaTHUBHBIE,
perynatuBHble), obecneunBaromue (GopmupoBaHue (QPYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXCs;

CIOCOOHOCTh ~ OOY4YAIOIIMXCS ~ MCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCaJlbHble y4deOHble AEHCTBUS B I03HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.



MeTaHpeI{MCTHBIC PE3YyJIbTAaTbl OTPAXKAOT OBJIAJICHUC YHUBCPCAJIbHBIMH y‘le6HLIMI/I
IMO3HaBaTCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[GﬁCTBHSIMPI.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATCIBHO (bOpMYJ'II/IpOBaTB U aKTYaJIU3UpPOBATH HpO6J’I€My, paccMaTpuBaTh eé
BCCCTOPOHHE;

ONpeaAC/IAATL LCIIU ACATCIBbHOCTHU, 3aAdaBasg HIapaMCeTpbl W KPUTCPHUU HUX JOCTHUKCHUA,
COOTHOCHUTD PE3YyJIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LCIISIMU;

HCIIOJIb30BaTh IIPU OCBOCHUHU 3HAHHI HpI/IéMH JJOT'MYCCKOI'0 MBIINUICHHA:. BBIICIIATH
XAapPaKTCPHBIC IIPHU3HAKU MOHATUH U YCTaHaBJIMBATL KX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINEC ITOHATHA IJIA 00BACHEHHS OTACJIBHBIX (baKTOB nu HBHGHHﬁ;

BI)I6I/IpaTI) OCHOBAHUA U KPUTCPHUH OAJIA KJ'IaCCI/I(l)I/IKaIII/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHaBJIMBAThL NPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU ABJICHUSMU,

CTPOUTh JIOTMUECKHUE pacCyXAeHUs (MHIYKTHBHbIC, JEIyKTUBHbBIE, [0 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBOJIbI U 3AKJIIOYCHUS;

IPUMEHATh B IpOILecce MO3HAHUS HUCHOJIb3yEeMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPe0OPa30BBHIBATH MOAEIIHHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuuu — TpU peleHUH Yy4eOHBIX
IIO3HABATEJIbHBIX U INPAKTHUYECKUX 3a]a4, NPUMEHATh HAa3BAaHHBIE MOJEIBHBIC NPEICTaBICHUS
JUISL BBISIBJICHUS XapPAKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKHUX PEAKLIUM.

2) 0a30BbIe UCCIIEN0BATEIbCKUE JeiiCTBUSA:
BJIaACTh OCHOBaAMHU MCTOJI0B HayT-IHOFO ITIO3HAHUA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMyIUpOBaTh IETW W 33Ja4d HCCICJOBAaHHUS, HCIOJIb30BaTh IIOCTABIICHHBIC W
CaMOCTOSITENIbHO C(HOPMYIIUPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHUMH;

BJIaACTb HABBIKAMH CaMOCTOATCIBHOI'O IINIAHUPOBAHUA W IMPOBCACHUA YUYCHHYCCKUX
IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOJIOJATh 32 XOJIOM IPOIECCa, CAMOCTOSATEIILHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTh O00OOIIEHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAaHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJICITAHHOM
pabore;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI ACATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTL M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCIICHHA

MMPAaKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOJ0OB ITO3HAHMA.

3) pabora ¢ undgopmanmeii:



OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAYYHO-TIOMYJspHAs
JUTEpaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TO0CcOOuMs, pecypchl HHTepHera),
aHAIM3UPOBATh HH(MOPMALIMIO PA3IUYHBIX BUIOB W (POpPM MPEICTaBICHUS, KPUTHUYECKU
OLICHUBATH €€ JI0OCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

GbopMyIMpOBaTh 3aMpPOChl M MPUMEHATH PA3IMYHBIE METOABl MPU TOUCKE U OTOOpe
uHbOpMaIui, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS YYeOHBIX 33/1a4 ONpPeAeNEHHOrO TUTIA;

nproOpeTaTh OIMBIT MCHOIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMATIbHYIO (hOpMy IMpeacTaBieHUs WHGOPMAIUU (CXEMBI,
rpaduky, TuarpaMmbl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCITIOJIF30BaTh HAYYHBIM S3BIK B KAaueCTBE CpEACTBA NpU pPadOTE C XUMHYECKOH
uHpopManueil: TPUMEHATh MEXIpeaMeTHbe ((PU3HMYeCKHe W MaTeMaTH4YeCKHe) 3HAKH |
CHUMBOJIBI, (hopMyITel, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISATHOCTH.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1efiCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMbI B X0 TUaIora U/Uiu IUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYIMPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BBITIOJIHEHUS
MIPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C Npe3eHTaluedl pe3ylbTaToB IO3HABATENBHOM AEATENbHOCTH, MOJYyYECHHBIX
CaMOCTOATCIIBHO HWJIX COBMCECTHO CO CBCPCTHUKAMMU IIPU  BBIIIOJIHCHUHW XHUMHYCCKOI'O
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3aluyu y4yeOHOro IMpoekta, U (hOpMyaupoBaTh BBIBOJbI IO pe3yjibTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIAaCOBAHMSI MO3ULIUI B X0/€ 00CYX/I€HUS U OOMEHA MHEHUSIMH.

Pery1siTUBHBIe yHMBepcalbHble Y4eOHbIe JelicTBHA:

CaMOCTOSITENIPHO IJIAHUPOBAaTh U OCYILECTBIATh CBOIO IO3HABATEIBHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3a/a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npejyiaraéMblii aIrOpuTM JEUCTBUN IPU BBINOJIHEHUM y4E€OHBIX M HCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee A(HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C y4ETOM IMOJIyuYeHHUs HOBBIX 3HaHUU O
BELIECTBaX U XUMUYECKUX PEaKIUAX;

OCYIICCTBIATE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHaIn3a U CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATbBI



[IpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XMMHUHU Ha YriyOJNEHHOM ypOBHE Ha
YPOBHE CpEIHEro oO0mero oO0pa3oBaHMs BKIIOYAIOT CIEHU(pUUECKUE IS Y4eOHOro IMpeaMera
«XUMHUS» HAaydHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JCWCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHM, BUABI JEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA U MPUMEHEHUIO
3HAHUA B Pa3IMUYHBIX Y4E€OHBIX CHUTyallMsIX, a TaKKe€ B PEATbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme mo XMMHHM TPEIMETHBIC PE3yIbTaThl MPEACTABIICHBI I10
rojiaM u3y4eHusl.

10 KUIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsS» OTPaXaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MecTe W 3HAYEHUHM OPraHMYeCKON XUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJId B 0OECIICUCHUH YCTOMUMBOTO PA3BUTHS YEIOBEUECTBA B
pelIeHur MPOoOJIeM JKOJIOTUYECKOM, SHEPreTUYecKol M MHUIIEeBOM O0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPrUH, B OOECIEYCHUU
palMOHATBHOTO MPUPOIONOIL30BaHMS, B (DOPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJloBeKa, a TaKK€ OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10pOBbIO U
IPUPOJIHOM cpesie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolne
MOHATUA — XUMHYECKHH 3JIEMEHT, aToM, SAPO M JIIEKTPOHHAas 00oJoYka aroma, s-, p-, d-
ATOMHBIC OpOHWTAIIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, TMOPUIU3AIUS aTOMHBIX
opOuTanei, WOH, MOJIEKyla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIA OO0BEM, YIJIICPOJHBIA CKEJeT,
GbyHKIIMOHAIbHAS TPYNIa, paguKan, CTPYKTypHble (opmyibl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W NPOCTPAHCTBEHHAs (T€OMETPUYECKasi, ONTHUYECKas),
M30MEpbl, TOMOJOTUYECKUU Psil, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOA- M a30TCOAEpIKaILIUe
OpraHu4eCKUue COCAUHEHHUS, MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoanueckuil 3akoH JI. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemiecTB A. M. bByrnepoBa, 3aKoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHUS W TPEBpAIlCHHs] DSHEPTUU TPU XUMHUYECKHX pEaKIHIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XHUMHHU, MHPOBO33PCHUCCKHUEC 3HAHUS, JICKAIIMEC B OCHOBC IIOHHMMAHUSA
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUW; MPEICTABICHUS O MEXaHU3Max
XUMHWYCCKUX peaKuHﬁ, TEPMOAUHAMHUYCCKHUX U KHHCTUUCCKHUX 3aKOHOMEPHOCTAX UX INPOTCKaHMA,
O B3aUMHOM BIIMSIHUM aTOMOB U TPYIMI aTOMOB B MOJIEKyJax (MHIYKTUBHBIM M Me30MEpHBIN
addektel, opuentantel [ u Il poma); ¢akTomorndeckue CBEIACHHS O CBOWCTBAaX, COCTaBe,
MOJlydeHUu U Oe30MaCHOM HCIHOJb30BAaHUU BAXKHEHIIMX OPraHMYECKHX BEIIEeCTB B OBITY U
HpaKTquCKOfI ACATCIIBHOCTHU YCJIOBCKaA, O6IIII/IX Hay4YHBIX IMpUHIOHUIIax XUMHWYCCKOTI'O
MPOU3BOJICTBA (HA MPUMEpE MPOU3BOACTBA METaHOJA, TEPepPadOTKU HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHUH:  BBISABIATH  XapaKTepHblE  NPU3HAKU  TOHATHUH,
YCTaHABIWBATh WX B3aUMOCBSA3b, MCIOJB30BaTh COOTBETCTBYIOIIUE TOHSTHS TMPU OINUCAHUU

COoCTaBa, CTPOCHUA U CBOMCTB OpPraHu4YCCKux COGHHHGHHﬁ;

c(OpMUPOBAHHOCTh YMEHUI:



UCIIOJIB30BaTh XUMUUYECKYIO CUMBOJIUKY Ui COCTABIICHUs MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUIECKHUX BEIIECTB;

COCTABJIATh YPABHEHMS XUMUYECKUX PEAKIIUI U PACKPhIBATh UX CYIIHOCTb: OKHCINUTEIbHO-
BOCCTaHOBUTEJIBHBIX peaKI1il TOCPECTBOM COCTABICHUS JIEKTPOHHOI0 OajlaHca ATUX peaKIuii,
peakxiuii H'OHHOTro 0OMeHa IyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

HU3TrOTaBJIMBaTb MOJCIHW MOJICKYJI OPraHUYCCKUX BCIICCTB JIA WIUIFOCTpaluUu HUX
XUMHYCCKOI'0 U NPOCTPAHCTBECHHOT'O CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHU: YCTaHABIMBATh IPUHAJUIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K ONPEeIEHHOMY KJIAcCy/TpyIIe COeIMHEHUH, aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBHalIbHbIE Ha3BaHUS
JUIL OTJCNIBHBIX MpEeACTaBUTENIeH OpraHMUeCKUX BELIECTB (3TUJICH, alleTUJIeH, TOIYOJ, IIIMLEPHH,
ATHJICHTJIMKOJIb, (EHOI, (POpMAIIBICTH/, AlleTATbIET U], alleTOH, MypaBbUHAs KUCIIOTA, YKCyCHas
KHCJIOTA, CTEapUHOBAsl, OJICMHOBAas, NAJIbMMTHHOBAs KHUCJIOTHI, IJIMLWH, AJAaHWH, MaJlbTO3a,
$pyKTO3a, aHWINH, IUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

C(l)OpMI/IpOBaHHOCTI) YMCHUA OIPCACIIATL BHUJ XAMHYCCKOM CBS3U B OpPraHu4eCKux
COCIUHCHHUAX (KOBaJ'IeHTHaH W MOHHAas CBA3b, 6- U T-CBA3b, BOAOPOAHAA CBHBB);

C(l)OpMI/IpOBaHHOCTI) YMCHUA NPHUMCHATH IOJOXCHUA TCOPHUU CTPOCHUA OPraHUMYCCKUX
BemiectB A. M. BytiepoBa misi 0OBbsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3HUSCKHE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
AJIKaHOB, IUKJIOAJIKAHOB, AJKEHOB, aJKaJMCHOB, AJKUHOB, apOMATHYECKUX YTIIECBOAOPOJIOB,
CIIUPTOB, AJIbJIETHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX A(UPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHCIIOT, OE€TTKOB, YTJIEBOJOB (MOHO-, IU- U TTOJIMCAXaPHUIOB),
WUIIOCTPUPOBAaTh TE€HETHYECKYHO CBSI3b MEXAY HHUMHU YPAaBHEHHSIMU COOTBETCTBYIOIIHUX
XUMUYECKHUX PEAKIIUNA C UCTIOJIH30BAHUEM CTPYKTYPHBIX (POopMyII;

c(OpPMUPOBAHHOCTh YMEHMSI NOJATBEP)KIaTh HA KOHKPETHBIX IpPUMEpPax XapakrTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHUH OT KPaTHOCTH M THIA
KOBaJIEHTHOH CBsI3U (G- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKH YIJIEBOJAOPOIAHOIO ChIPbS
(He(Th, MPHUPOIHBIA Ta3, Yroib), CIOCOOBI €ro MepepadoTKH W MPAKTUYECKOE TMPUMEHEHHE
IPOAYKTOB NEPepabOTKH;

c(OPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAaHMM O €CTECTBEHHO-HAY4YHbIX METO/ax
NO3HAHUS — HAONIONEHUH, W3MEPEHHH, MOJICIIMPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHHUS IPUMEHSATh 9TH 3HAHUS;

C(i)OpMI/IpOBaHHOCTL YMCHUA IMPUMCHATDb OCHOBHBIC orcpanuun MBICITUTEIbHON
ACATCIIBHOCTH — aHaliu3 W CHUHTC3, CPaBHCHMUC, O606III€HI/I€, CHUCTCMATU3alluI0, BBIABJICHUC
IMPUYIUHHO-CJICACTBCHHBIX CBsI3CH — AJIL U3YUCHUA CBOMCTB BEIIECTB U XUMHUYECKHUX peaKuHﬁ;

C(l)OpMI/IpOBaHHOCTI) YMGHHfII BBISBIISITh B3aMMOCBSI3b XUMHUYSCKUX 3HAHUIN C TOHATHSIMHA U
MNPpEACTaBICHUAMU APYTHUX CCTCCTBCHHO-HAYYHBIX MPEAMCTOB  JJIsA 0oee OCO3HAHHOI'O
MMOHMMAaHHg CYHIHOCTH MATCPUAIBHOIO CIMHCTBAa MHpPA, HMCIIOJIB30BaTh CHUCTCMHBLIC 3HAHUS I10



OpPraHUYeCcKON XMMMHU JJis1 OOBSACHEHHs U IPOTHO3UPOBAHUS SBJICHUHN, HMEIOIIUX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHHMIA: TPOBOAWTH pACUETHl IO XUMHUYECKHM (GOpMylIaM H
YPaBHEHMSIM XUMHUYECKUX pEaKIUil C HCIOJIb30BaHUEM (U3MUECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJHMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBIL:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OpPMyIbl BELIECTBA 110 W3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBaTh, aHAJTU3UPOBATh U OLEHHUBATH C MO3ULMH
IKOJIOTHUECKOW O€30MacHOCTH TIOCIEACTBUSL OBITOBOH W TMPOU3BOJICTBEHHON JESTEIBHOCTH
YeJI0BEeKa, CBSI3aHHOM ¢ mepepadOTKOM BELIeCTB, MCIOJb30BaTh IMONYYEHHBbIE 3HAHUSA JUIS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEIH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IJIAHUPOBATH W MPOBOAUTH XUMUUYECKUM
9KCIIEPUMEHT (TI0JTy4eHUE U U3yYCHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHBIC PEaKIIUU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M  KHCIOPOJCOAEPKAIIUX OPraHWYEeCKUX BEIIECTB,
pelIeHre OJKCIEPUMEHTAIBHBIX 3a/lad 110 PAaClO3HABAaHHMIO OPraHWYeCKUX BELIECTB) C
coOnrofeHreM IpaBwil  0e30macHOro oOpallleHusi C  BEIeCTBAaMU U JJaOOpaTOpPHBIM
obopynoBanueM, (GOpMyIHpPOBaTH LENb HCCIEIOBAaHUS, MPEACTABIATH B Pa3IUYHON (opme
PE3YIbTATHI OKCIICPUMEHTA, aHAJIU3UPOBATH ¢ OUCHUBATDb UX NOCTOBCPHOCTD,

c(OpMHUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBHJIa 3KOJIOTMYECKH L€1ecO00pa3HOro NOBENEHUS B OBITY M TPYAOBOM
JESATEIbBHOCTH B IIEJIIX COXPAHEHUS] CBOEro 30pOBbs, OKpY)Karolled HpUpPOIHON cpelbl U
JOCTHOKEHUS €€ YCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHUYECKOI'O JEHCTBUS HA JKMBBIE OPraHU3Mbl OINpPEAEIIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMAas cMbIch roka3areis [1/1K;

AHAJIN3UPOBATDH IIGJIGCOO6p33HOCTB MMPUMCHCHUA OpraHu4eCKux B€IICCTB B
IMPOMBIIIJICHHOCTHU U B 6BITy C TOYKHU 3PCHUA COOTHOIICHUA PUCK-ITI0JIb34a,

c(hOpMUPOBAHHOCTh YMEHMI: OCYIICCTBIISATH IEJICHANIPABICHHBIM IMOUCK XUMHYECKOU
uHbOpMallMK B PA3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoit uHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHbopMaInio, nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IMOCTaBICHHON yueOHOMU
3a/1a4uen.

11 KJIIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O01mas 1 HeOpraHu4IecKasi XMMHUSD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTD MPE/ICTABICHUI: 0 MAaTePHAILHOM €IMHCTBE MHUpPA, 3AKOHOMEPHOCTSX
Y II03HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE€ M 3HAYCHUM XMMHHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00€CleYeHUH YCTOWYMBOI'O Pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJOTHUYECKOM,
HHEPreTUYECKOM M THIIEBOM O€30MacCHOCTH, B Ppa3BUTHUM MEIULUHBI, CO3JAHUM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  SHEpruM, B  OOECHEYEHUH  pallMOHAIBHOIO
IPUPOAONIOIB30BAHUS, B POPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYpPhI YEIIOBEKa, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U NIPUPOIHON Cpeie;



BJIAJICHUE CHCTEMOM XUMHUUYECKHUX 3HAHMH, KOTOpas BKJIOYACT: OCHOBOIIOJAraroliue
MOHSTHS — XUMHUYICCKUH 3JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI, IEKTPOHHAsI 000JI0YKa aTOMa, S-,
p-, d-aromHBIe OpOMTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHMSI aroma, TUOpuUau3anus
ATOMHBIX OpOMWTaJNIC, WOH, MOJICKYJIa, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, HMOHHAS, METaJNIMYecKas, BOJOPOJHAs),
KpUCTAJUITMUECKasi PeIETKa, XUMHUYECKas peaklusi, pacTBOP, JJICKTPOJIUTHI, HEIICKTPOIHUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLMAIUsA, CTENeHb JAUCCOIMAIMM, BOJOPOAHBIA  MOKa3aTeib,
OKHCIIUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH 2(PPEKT XMMUUIECKON PEaKIIH, CKOPOCTh XUMHUYECKOU
peaKIMy, XUMHUYCCKOE pPaBHOBECHE; TCOPUHM M 3aKOHBI (TEOPHS  SJIEKTPOJMTHYCCKOM
auccoumranuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpPAaHEHHUsI MAacChl BEILECTB,
3aKOH COXPaHEHUsI W MPEBpaIlCHUs] SHEPTUM MPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMUH,
MUPOBO33PEHUECKHE 3HAHMS, JIGKAIIME B OCHOBE MOHUMAHMS MPUUYMHHOCTHU U CUCTEMHOCTH
XUMUYECKUX SIBIICHUM; COBPEMEHHBIC TMPEJCTaBICHUS O CTPOCHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJIPHOM YPOBHSX; IPEIACTaBICHUS O MEXaHU3Max
XUMHYECKHUX peaxiuii, TEPMOIMHAMUYECKUX
Y KHHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUA, O XMMHUUYECKOM PAaBHOBECHH, PACTBOpax M
JUCIIEPCHBIX CHUCTEeMax; (PaKTOJOTHYECKHUE CBEJICHHUSI O CBOMCTBAX, COCTaBe, IMOJYYECHUH H
0€30MacHOM HCIOIb30BAaHUH BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JESATSIILHOCTH YEJIOBEKA, OONIMX HAYYHBIX MPUHIIUIIAX XMMHYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN: BBISIBIIATH XapaKTEpHbIC IIPU3HAKU
NOHATHH, YCTAHABIMBaThb MX B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IOHATHS IpU
OIMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX MPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHUSI HCIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JJISi COCTaBICHUS
dbopMyn BEHIECTB W YPAaBHEHHH XHWMHUYECKUX PEaKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUsI OTACIBHBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTL YMCHU: OIIPEACIIATE BAJICHTHOCTD U CTCIICHb OKHUCJIICHUA XUMHUYCCKUX
9JICMCHTOB B COCIHMHCHMUAX, BU] XHMHYCCKOU CBSI3U (KOBaJIeHTHaH, HWOHHas, MCETalJIM4YCCKasd,
BO,Z[OpO,I[HaH), THUII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA,

c(OPMHPOBAHHOCTE YMEHHsSI OOBSICHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT BHUAA
XUMHYECKOW CBSI3M M TUIA KPUCTAJUIMYECKOH pEemETKH, OOMEHHBIA M JTOHOPHO-aKLIENTOPHBIHI
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHON CBS3U;

c(OPMHPOBAHHOCTh YMEHHIA: KIacCH(UIMPOBATH: HEOPTraHMYECKHE BEIIECTBA IO UX
COCTaBYy, XMMHUYECKHE PEAKIMH 10 Pa3IUYHbIM MpHU3HAKaM (YUCIy M COCTaBy pPearupyrouux
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENEHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHIO KaTajau3aTopa U JApPYrHe); CaMOCTOSATENIbHO BBIOMpAaTh OCHOBaHMS U
KPUTEPHH IJIs1 KITACCU(PUKAIIH N3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh ~YMEHHUSI  PacKpblBaTb CMBICA IE€pUOJUMYecKoro 3akoHa /.
M. MenneneeBa U JEMOHCTPUPOBATh €ro CUCTEMATU3UPYIOIIYIO, OOBSCHUTENbHYIO U
IPOrHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB U MOHOB
XMMHUYECKHX  3JEMEHTOB  IEepBOro—4eTrBéproro mnepuoioB Ilepumoauueckoil  cucteMsl
.. MenneneeBa, HUCHONb3ys IMOHATHA «OHEPIeTHYECKUE YPOBHW», («OHEPreTUYECKHE
HOJTYPOBHUY, «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE M BO30YXAEHHOE SHEPreTUYECKHE
COCTOSIHUSL aTOMa; OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOUCTB XMMHUYECKHUX JIEMEHTOB U



UX COEJUHEHUN 1o nepuojgaM u rpynmnam Ilepumommueckoin cucremsl [[. M. Menneneesa,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB DJICMEHTOB Ha OCHOBE CTPOSHUS MX ICKTPOHHBIX 000I0YCK;

c(OpMUPOBAHHOCTh yYMEHMI: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE I'€HETUYECKOW CBS3U
MEXJly HEOPraHUYECKMMU BEILECTBAMU C IIOMOIIbIO YPABHEHUI COOTBETCTBYIOLINX XUMHUECKHUX
peaxIuu;

c(OpMUPOBAHHOCTh YMEHUS PAaCKpBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuMii MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHca 3TUX peakluil; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS WX IOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHUH; peakuui
THJIPOJIN3a; PeaKLUil KOMIUIEKCOOOpa3oBaHMUs (Ha HpHUMEpe I'MIPOKCOKOMIUIEKCOB LIMHKA U
AIIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKAHUSI XUMHUYECKHUX
peakuMii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XApaKTep W3MEHEHHsS CKOPOCTH
XUMHUYECKON peakluy B 3aBUCUMOCTH OT Pa3jMuYHbIX (DAKTOPOB, a TaKkKe XapakTep CMEILEHUs
XMMHUYECKOI'0 paBHOBECHUS I10]] BIUSHUEM BHEIIHUX Bo3aewcTBuil (mpunun Jle [latense);

C(l)OpMI/IpOBaHHOCTL YMCHUA XapaKTECPHU30BATh XUMHUYCCKUC PCAKIHUU, JICIKAIIUC B OCHOBC
IMPOMBIINIJICHHOI'O  IMOJTYYCHHA cepHoﬁ KUCJIOTBbI, aMMMHakKa, O6IIII/I€ HAayY4YHBIC ITPHUHIMIIbLI
XUMHUYCCKHX IIPOU3BOACTB; HeHeCOO6paSHOCTL INPUMCHCHHA HCOPraHUYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKHU 3pCHUA COOTHOLICHUSA PUCK-II0JIb34a,

c(OpPMHPOBAHHOCTD BJIA/ICHUSI CUCTEMOM 3HAHUI O METOAAaX HAYYHOI'O MMO3HAHMS SIBJICHUM
IPUPO/IbI — HAOJIIOIEHUE, U3MEPEHUE, MOJCIUPOBAHHE, IKCIIEPUMEHT (PEaJIbHbIM U MBICIEHHBIN),
UCMOJNb3YEeMbIX B  €CTECTBEHHBIX HAayKaX, YMEHHMs HOPUMEHSATb ATH 3HAHUS HpHU
IKCIIEPUMEHTAIBHOM HCCJICIOBAHUM BEUIECTB M JJIsi OOBSCHEHUS XHUMHYECKUX SBICHHIA,
UMEIOILUX MECTO B IPUPO/JIE, TPAKTHUECKON AEATEIbHOCTH YEI0BEKa U B IOBCETHEBHOM JKU3HU;

c(OPMHPOBAHHOCTb YMEHHUSI BBISIBIISATh B3aUMOCBS3b XUMUUECKUX 3HAHUH C MOHATUAMU U
NPEICTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0Ooliee OCO3HAHHOTO
NOHUMAaHMs MaTepUaIbLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI IIPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM MOHITHI «MaccoBast
JIOJISL BEILIECTBA B PACTBOPE» M «MOJISIPHASI KOHIIEHTPAIIU»; MacChl BEIIeCTBa WM 00bEMa raza
M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, MAacCe MM 00BEMY OJHOTO U3 YUACTBYIOIIUX B pEaKlUU
BEIIECTB; TEIUIOBOTO d(dekTa peakiuu; 3HAYCHUS BOJIOPOIHOTO TIOKA3aTelsl PACTBOPOB KUCIIOT
W IIENOYEeH C WM3BECTHON CTENEHBIO JMCCOLMAIMM; Macchl (00BEMA, KOJWYECTBA BEIECTBA)
MPOJIYKTa PEAKIIMH, €CJIU OJHO M3 MCXOIHBIX BEIIECTB JIaHO B BHJIE PACTBOpPA C ONPEACIEHHON
MacCoOBOHM JI0JIE PacTBOPEHHOTO BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH); IOJHU
BBIXO0/1a TPOYKTA PEAKIINH; 00BEMHBIX OTHOIIICHUH ra30B;

Cc(OPMUPOBAHHOCTh YMEHHUH: CAMOCTOSATENHHO IUIAHMPOBATh M MPOBOJUTH XUMHUYECKHN
IKCIEPUMEHT (IIPOBEICHUE PEAKINii HOHHOTO OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEICHHE CPE/Ibl PACTBOPOB BEIIECTB C TIOMOIIBIO HHANKATOPOB,
U3y4YeHHE BIUSHHUS PAa3IMYHBIX (AaKTOPOB HAa CKOPOCTh XHMHYECKOH pEaKIuu, pelieHHue
9KCIIEPUMEHTANBHBIX 33134 1o TeMaM «Metamwis»y u «Hemeramib»y) ¢ coONOACHUEM TPaBHII
Oe3omacHOro oOpalieHnus C BEIEecTBaMU M JITAOOpaTOpHBIM 000pyaoBaHHEM, (OPMYIHPOBATH
Ieb WCCICJOBAaHMs, TMPEACTABIATh B Ppa3IMYHON (GopMe pe3yinbTaThl HKCIEPHMEHTA,
AHAJIM3UPOBATH U OICHUBATDH UX JOCTOBCPHOCTD,



c(hOpMUPOBAHHOCTh YMEHHUI: COOIIO/IaTh MpaBHIIa MOJIb30BAHUS XUMUYECKOW MOCYI0M U
nabopaTtopHBIM 000pyIOBaHHEM, OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMU
10 BBIMTOJIHCHUIO JIA0OPATOPHBIX XHWMHYECKHX OIBITOB, SKOJOTHUYECKH IeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IEISIX COXPAHCHHS CBOETO 3JI0POBBS,
OKpY’Karolen MPUPOAHOMN cpeabl n JIOCTHKCHUS eé YCTOMYHBOIO
pa3BUTHs, OCO3HABAaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS HAa JKUBBIE OPTaHU3MBI
onpeAeEHHbIX HEOPraHUYECKUX BEIIECTB, TOHMMAas cMbIci nokazatens [1/1K;

C(OPMUPOBAHHOCTh YMEHHIA: OCYIIECTBIISATH IEJICHANPABICHHBI MOUCK XHUMHUYECKOU
UHPOPMALIMK B PA3IMYHBIX MUCTOYHMKAX (HAaydyHas W ydeOHO-HAay4dHas JHUTEparypa, CpeAcTBa
MaccoBoil uHpopmanuu, MHTEpHET W Apyrue), KpPUTHUSCKH AaHAIM3UPOBATh XUMHYECKYIO
UHOpMaLKIO, TIepepadaTbBaTh €€ U UCIOIB30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOU

3aaueii.
TemaTnueckoe IVIAHUPOBAHHME
c yueroM paboueii nmporpammsl Bocnutanusa MKOY «Mymakosckas COLLD»
Paszpnen KoimuecTBo Moayab BoCIMTATEIbHOM OcHoBHBIE
4acoB nporpammbl «llIkoabHBII HallpaBJICHUA
YPOK» BOCIIMTATEIbHOM
AeSITeJIbHOCTH
Pasnen 1. TeopeTnueckue 0CHOBBI 39 JleHb 3HaHUI 1
XUMHUH
Paznen 2. Heopranuueckasi Xxummusi 54 HNurennexryanbHas urpa «Mup 3,7
XUMUN»
Paznen 3. Xumus u :Ku3Hb 9 Henb Poccuiickoit Hayku 1,7
Hroro 102
TemaTnveckoe IIaHMPOBAHUE
No Paznen, Tema KomnuectBo | Konrpons | [Ipaktuueckue | [Ilpumepnoe
ypoOKa 4acoB u JIOMaIllHee

nabopaTopHbIE | 3aJaHue
paboThl

Pa3znen Nel. Teopetnueckue ocCHOBBI XuMuu (39 )




Crpoenue aToma.
[lepronnueckuii 3aKOH 1
cTpoeHue aroMa. BBOaHBIN
uHCTpyKTax no Mzoroner Th.
Bxoonoui konmponw

CTpOGHI/Ie QJICKTPOHHBIX 00o0JI0UEK
aTOMOB, KBAHTOBBIC YHCJia

Knaccudukamnums XuMruaeckux
3JIEMEHTOB (S-, p-, d-, f-371eMeHTHI)

Kaccudukanus XuMruaecKux
AJIEMEHTOB (s-, p-, d-, f-31eMeHTEI)

Pacnpez[eneHI/Ie QJICKTPOHOB I1O
ATOMHBIM 0p6I/ITa.]'IHM

DNEeKTPOHHBbIE KOH(UTYpAITTT
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YXAEHHOM COCTOSTHUHI

DJEeKTpOHHBIE KOHPUTYpaIHH
MOHOB. DJIEKTPOOTPULIATEILHOCTD

[Iepuoanueckuii 3aKoH U
[Iepuoanueckas cuctema
XAMUYECKHX 3yiemeHToB 1. 1.
MeneneeBa, CBA3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMCHTOB
1 00pazyeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB I10 TPYIIIIaM U
nepuoiamMm

10

Cucremarusanus U 00001menue
3HaHUH 110 TEME

11

Bunsl xumMuueckou CBs3H.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBsi3u. Bogopoanas
CBA3b. MeXMOJIEKYIISIpHBIE
B3aMMOJICHCTBHS

12

BanenTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI
C UX TEOMETPUYECKUM CTPOCHUEM

13

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHMUAX: COCTaB
HOMCHKIJIaTypa

14

BemecTtBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOIO CTPOEHHUS.




TuIbl KPUCTATUIMYECKUX PELIETOK
U CBOMCTBA BEILIECTB

15

[TonsATHE 0 IMCTIEPCHBIX
cucremax. [Ipeacrasienue o
KOJUIOMJIHBIX PacTBOPax

16

Hctunubie pacTBOPSI:
HACBILICHHBIC U HEHACHIIIICHHEIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsr

17

CriocoOb! BEIpaKCHHS
KOHIICHTPALIUK PACTBOPOB

18

Pemenue 3amay ¢
HCIIOJIb30BaHUEM ITOHSITHHI
"MaccoBas J10J151 paCTBOPEHHOTO
BelecTBa", "MoJsipHas
KOHIIeHTpanus"

19

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKHUX BEUIECTB

20

Cucremaruzanus 1 0000IIeHnE
3HAHUU 110 TEME

21

Konmponvnasn paooma no
memam ""Cmpoenue amoma.
Ilepuoouueckuii 3axkon u
Ilepuoouueckan cucmema
xumuueckux snemenmos /. H.
Menoeneesa', "Cmpoenue
eéeujecmea. Mnozooopazue
eeuecme'”’

22

Knaccudukanus xumuaeckux
peaKirii B HEOPraHU4YECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXpaHEHUS MacChl BELIECTB;
3aKOH COXpaHEHUS U
IPEBpALEHUs] SHEPTUU IpU
XUMHYECKHUX PeaKIHsIX

23

Tennosie 3(hPEKTH XUMHUYIESCKUX
peakuuii. TepMOXUMUYECKUE
ypaBHECHUS

24

Brrunciienus 1o ypaBHEHHSIM
XUMHYECKUX PEAKIUU U
TEPMOXMMHYECKUM YPaBHEHUSIM

25

CKOpOCTh XMMUYECKOHN pEeaKuu,
e€ 3aBUCUMOCTb OT Pa3NIUYHbIX
dakropos. Katanus u
KaTaJn3aTophbl




26

T'omoreunnsie n TCTCPOTCHHELIC
peaxiuu

27

Ilpakmuueckana paboma Ne I no
meme ""Bauanue paznuunvix
¢axkmopoe na ckopocmo
xXumuueckou peaxyuu'"

28

OO6paTtumbie U HEOOpaTUMBbIE
peakiuu. XUMHUYIECKOe
paBHOBECHE

29

Ilpakmuueckana paboma Ne 2 no
meme ""Bauanue paznuunvix
¢axkmopoe na nonorcenue
Xumuueckozo pagnogecus'"

30

DIIEeKTPOTUTHICCKAs
nucconnaiyg. CHIbHBIE U ClIa0bIe
31eKTposuThl. CTeneHb
JIHCCOIHAIAN

31

HonHoe nponsseneHue BOAbL.
Cpena BOAHBIX pacTBOPOB.
Bonoponnsiii nokaszarens (pH)
pacTBopa

32

I'maponus cosneit. Peakiuu,
MPOTEKAIOIIKUE B paCTBOPAX
3JIEKTPOJIUTOB

33

Ilpakmuueckasa paboma Ne 3 no
meme ""Xumuueckue peakyuu
pacmeopax 3nekmponumog"’

34

OKHUCINTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.
Baxneiimme OKHUCIUTEIN U
BOCCTAaHOBHUTEIIN

35

Meron snexkTpoHHOr0 OanaHca

36

Meron snexkTpoHHOr0o OanaHca

37

DNEKTPOIN3 pacTBOPOB U
pacIiyiaBoB BEIIECTB

38

Pemenne 3aaa4 pas3sIM4YHbIX TUIIOB

39

Pemenne 3aaa4 pas3sIM4YHbIX TUIIOB

40

Cucremaruzanuus 1 00001IeHIE
3HAHUHU 110 TeMe " XUMHUYECKUE
peakuu"

41

Koumponvnaa paboma no meme
"Xumuueckue peakyuu'

42

ITosnoxxeHre HEMETaIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX djiemeHToB 1. 1.




Menneneesa u 0COOEHHOCTH
CTpOGHI/ISI UX aTOMOB. q)I/ISI/I‘IGCKI/Ie
CBOMCTBA HEMETAJJIOB

43

Annotponusi HeMeTauioB (Ha
npuMepe KUCIOpoia, Cephbl,
docdopa u yriaepona)

44

Bogopon: nonyuenue,
bu3MYEeCKUEe U XUMHICCKUE
cBoricTBa. ['mapusl

45

T"anorensl: Hax0XK/ICHUE B
MPUPO/IE, CIIOCOOBI MOTYUCHUS,
du3HYECKHEe M XUMUICCKHEC
CBOMCTBaA

46

l'anorenoBonopoabl. Baxunerue
KUCJIOPOJCOACpIKAIIINE
COEIMHEHN TaJIOT€HOB

47

JlaGopaTopHble U TPOMBIIIICHHBIE
CIOCOOBI MOJTyYEHHUsI TaJIOTEHOB.
[IpumeHeHne raJsoreHoB U ux
COCMHECHUI

48

Ilpakmuueckaa padoma Ne 4.
Pewenue yxcnepumenmanbHvlx
3a0ay no meme "Ianozenot"

49

Kucnopon: nabopatopHusie u
IPOMBIIIJICHHBIE CIIOCOOBI
NOJYy4YeHHUS, PU3NIECKUE U
XuMuueckue cporcta. O30H.
[Ipumenenue KUCIOpPOIa U 030HA

50

OKcHIbl U IEPOKCHIBI

51

Pemenne 3aaa4 pasIM4YHbIX TUIIOB

52

Cepa: Hax0XJIeHUE B PUPOJIE,
CIOCOOBI OTYYCHHUS, PU3NIECKUE
Y XUMHYECKHE CBOMCTBA

53

CepoBonopo1, Cynbhuiabl

54

Kucnopoaconepxamiue
coenuHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

55

Ilpakmuueckasa paboma Ne 5.
Pewenue sxcnepumenmanpHvlx
3a0au no meme ""Cepa u eé
coeounenun'"

56

A3OT: HaXO0XJICHUE B TIPUPOJIC,
CIOCOOBI OTYYCHHUS, PU3NIECKUE
¥ XUMHUYECKUE CBOICTBAa. AMMHAK,
HUTPHU/IBI




57

Kucnoponconepxaniue
coenuHeHUs azota. OcoOeHHOCTH
CBOWCTB a30THOM KHCIIOTBI

58

[IpuMeHeHue a30Ta u ero
COeMHEHUH. A30THBIE yIOOpeHHS

59

dochop: HaAXOKICHUE B PUPOJIE,
CIocoObl OMy4YeHusl, PU3NIECKUE
1 XUMHYECKHE CBOMCTBA.
®dochuasr u hochur

60

Oxkcunst pocdopa,
docdopcoaepkalme KUCIOTHI.
Comu pochopHOI KUCITOTHI

61

[Ipumenenne pochopa u ero
coeaunenuit. @ochopHbie
ynoopeHus

62

Ilpakmuueckasa paboma Ne 6.
Pewienue sxcnepumenmanbHovlx
3a0au no meme ""Azom u pocghop
u ux coeounenuan'

63

Yrepoa: HaX0XACHUE B IIPUPOJE,
JJIOTPOIHbIE MOAU(DUKALINY;
bu3nyeckrue 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHHE

64

Oxkcup yraepona(Il), okcun
yraepoaa(IV), yronbnas kuciora
u e€ conu

65

Pemenue 3amau Ppa3JINYHBIX TUIIOB

66

Kpemunii: Haxox1eHuE B
MPUPO/IE, CIIOCOOBI MOTYUCHUS,
du3HYECKHEe M XUMUICCKHEC
CBOMCTBaA

67

Oxcupn kpemuusi(1V), kpemHueBas
KHCJI0TA, CUJINKAThI

68

[IpuMeHeHre KPEeMHUS U €T0
coequHenuii. CTekIo, ero
MOJTy4Y€HUe, BUJIbI CTEKIIA

69

Pemenne 3aaa4 pasIM4YHbIX TUIIOB

70

Cucremaruzanus 1 00001IeHIE
3ganni o reme "Hemertamner"

71

Konmponvnaa paboma no meme
"Hememannu"

72

AHanus pe3ynbTaToB
KOHTPOJILHOHM paboThI, KOPPEKIUS
ommnodoK

73

ITonmoxxenue MeTanaoB B




[lepuonnueckoit cucreme
XUMHWYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000J0YEK aTOMOB
METaJIJIOB

74

OO6mue GpuznuecKkre CBOMCTBA
MeTaiIoB. [IpuMeHeHne MeTaJIJIOB
B OBITY ¥ TEXHUKE

75

CmuiaBsl MetauioB. Kopposus
METAJIJIOB

76

Pemenne 3aaa4 pasIM4YHbIX TUIIOB

77

DIEKTPOXUMUYECKUN P
HanpspKeHUH MeTauioB. O0mme
CIOCOOBI OYYEHUSI METAJIIOB

78

OO6m1as XxapakTeprucTUKa METAIIOB
[A-rpynnet [leproguueckoit
CUCTEMbI XMMHUYECKUX JIEMEHTOB.
Harpuii n xanuii: nosny4eHue,
¢du3nvecKkre 1 XUMHYECKHUE
CBOICTBa, MPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COCTUHEHUN

79

JKEcTtkoCTh BOIBI U CLIOCOOEI €€
YCTpaHEHUS

80

AJIOMUHUI: IOJTy4YEHHE,
¢du3nUecKkre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHHE

81

AMdoTepHbIE CBOMCTBA OKCHJIA U
TUAPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMITIIEKCHI aTFOMUHUSA,
UX IPUMEHEHHE

82

Pemenne 3aaa4 pasIM4YHbIX TUIIOB

83

Ilpakmuueckasa paboma Ne 7.
Pewenue sxcnepumenmanpHvlx
3a0au no meme ""Memannut
2/1a8HbIX noozpynn'"'

84

OO6m1as XxapakTeprucTUKa METAIOB
no0ouHbIX noarpynn (b-rpymnm)
[lepronnueckoi cucTemsl
XUMHUYECKHUX 3JIEMEHTOB

85

dusznyeckue 1 XUMAUYECKHUE
CBOMCTBa XpoMa U €ro
COGHHH@HHﬁ, HUX IPUMCHCHHUC

86

Bakneiimme coequHEHUS
Mapranua. [lepmanranar kanus,
€r0 OKHCIINUTEIIFHBIC CBOMCTBA




87

CDI/I?;I/ILIGCKI/IG U XUMHUYCCKHEC
CBOMCTBA JKE€JIe3a U €T0
coennHeHu. [lonyuenue n
MIPUMEHEHHUE CIIJIaBOB Kelie3a

88

Dusnyeckie 1 XUMUYECKHE
CBOMCTBA MEJU U €€ COCIANMHCHUH,
WX MPUMCHCHHE

89

dusznyeckue 1 XUMHUYECKHUE
CBOMCTBa OWHKa U €ro
COGHHHGHHﬁ, HUX IPUMCHCHHC.
FI/II[pOKCOKOMHJIeKCBI OUHKa

90

IIpakTuyeckas padora Ne 8.
PemieHue 3KkcnepuMeHTAIbLHBIX
3aaa4 nmo reMe ""MeTasibl
no0o4HbIX noarpynm'

91

Pemenue 3agaq PAa3JIUYHBIX
THIIOB

92

O0001IeHUE U CUCTEMATU3ALIMS
U3y4EHHOI'0 MaTepuaa o TemMe
"Merasuter"

93

Konmponvnaa paboma no meme
"Memannot"

94

AHanus pe3ynbTaToB
KOHTPOJIBLHON paboThI, KOPPEKIIUS
OmMOOoK

95

Ponp xumuu B o0ecrieueHUN
YCTOP'I‘{HBOFO Pa3BUTHA
yenoBeudecTBa. [loHsTHE O
HAYYHBIX MCTOAAX UCCICAOBaHUA
BCIICCTB

96

Hayunsle npuHIUIIbL
OpraHU3aly XUMHYECKOTO
Ipou3BOACTBA. [IpoMbIIIIEHHBIE
CHOCOOBI NOTYYECHHUS BXKHEHIINX
BEILECTB

97

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaIOIIEH CpeIbl U €ro
IIOCJICACTBHA

98

XHUMHS U 300POBbE YEJIOBEKA.
JlexapcTBeHHBIE CpeCTBA

99

Xumus numy. Ponbs xumMun
B 00€eCIeUeHNH ITUIIEBOM
0€e30MacHOCTH

100

Kocmerndeckue u mapgromepHbie
cpeacta. beiToBas xumus




101 XUMHUS B CTPOUTEIILCTBE. 1
Baxneiimmue cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MaTEpPUAIIbI
102 XUMUA B CENBCKOM XO35HMCTBE. 1
Oprannueckue 1 MUHEPAIbHbBIC
ynoopeHus
103 Cucmemamu3zauus u 00600wenue | 1 1
3HAHUU NO meme.
Ilpomesccymounaa ammecmayus
KoutpoabHo-uzmepurenbHubie MaTepuajbl (KUM)
1. OOmas xumusi B TecTax, 3ajaudax, ympaxkHeHusix. 11 xmacc (aBroper: O. C.
I'abpuensn, U. I'. Octpoymos, A. I'. BBenenckas). 304 c.
CucremMa KOHTPOJIBHBIX PadoT, 1a00PaATOPHBIX M MPAKTHYECKUX PadoT
[Ipenmer Mecsn PaGotsr
KOHTPOJIbHBIC n1abopaTopHbIC
(MM mpaKTHU4ECcKue)
Xumust CEHTIOpH BxoaHo#l KOHTPOJIB
OKTAOpB Konumponvnasn paboma no Ilpakmuueckas paooma Ne 1 no meme
memam ""Cmpoenue amoma. "Bauanue pa3iuunvix hakmopos Ha
Ilepuoouueckuii 3axon u CKOpocmb Xxumuueckou peakyuu'’
Ilepuoouueckan cucmema
xumuueckux ynemenmos /. H.
Menoeneesa'", "Cmpoenue
eewecmea. Muozooopasue
eeuecme'”’
HOA0PB IlIpakmuueckas paooma Ne 2 no meme
"Bauanue paziuunvlx paxmopos Ha
nON0JCeHUEe XUMUUECK020 pagHogecun'"
nexabpb Ilpakmuueckaa paboma Ne 3 no meme
"Xumuueckue peakyuu ¢ pacmeopax
1eKkmpoaumos’’
SHBaph Konumponvnasa paboma no meme | Illpakmuuecxkasn paboma Ne 4. Pewienue
"Xumuueckue peakyuu' IKCHEPUMEHMAIbHBIX 3A0ay NO meme
"I'anozenvr"
(bespansb Konumponvnasa paboma no meme | Illpakmuuecxkasn paboma Ne 5. Pewienue
"Hememannot" IKCHEPUMEHMAIbHBIX 3A0ay NO meme
"Cepa u eé coeounenusn
"IIpakmuueckaa padoma Ne 6.
Pewenue 3xcnepumenmanvHuix 3a0au




no meme "Azom u gpocgpop u ux
coeounenun'"

Mapt IlIpakmuueckaa paooma Ne 7. Pewuenue
IKCHEPUMEHMATIbHBIX 3a0ay no meme
"Memannwt znaeuvix noozpynn'’

anpeb Koumponvnas paboma no meme | Illpaktudeckasi padora Ne 8. Pemnenue
"Memannot" IKCNEPUMEHTAJBHBIX 32/1a4 10 TeMe
"MeTa/uibl 10004YHBIX moaArpynn'

Mai IIpomesrcymounasn
ammecmayus. Hmozoean
KOHmponvHas paboma.

MartepuaabHO-TeXHHYECKOE ofecredeHne
1. Xumust. yriryOnennsiii ypoenb. 11 kimacc. Yueonuk (aBtop O. C. I'abpuensn). 127 c.

2.00m1ast XuMus B TecTax, 3aayax, ynpaxnenusx. 11 kmace (aBtopsi: O. C. 'abpuensn, U. T'.
Octpoymos, A. I'. Beeaenckas). 304 c.

3. Xumudeckuit akciepuMenT B mkose. 11 kmace (aBroper: O. C. IN'abpuensn, U. I'. OctpoymoB).
208 c.

DJIEKTPOHHBIE PECYPCHI

1. http://c-books.narod.ru BceBo3morkHas nureparypa 1no XuMuu.

2. http://www.drofa-ventana.ru Mi3BecTHOE U31aTENBCTBO YUSOHOM

auteparypbl. HOBUHKM HAyYHO-TIOMYJISIPHBIX U 3aHUMATEIIBHBIX KHUT TI0 XUMUH.
3. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIbHBII

MIOPTAJI CO CChUTKaMH Ha 00pa30BaTeNIbHbIC CAUTHI IO XHUMHUHU.
www.periodictable.ru COopHUK cTaTeil 0 XUMUYECKUX PJIEMEHTax

WJUTIOCTPUPOBAHHBIN KCIIEPUMEHTOM.




