MUHHUCTEPCTBO IIPOCBEIIEHMS POCCUMCKOMI ®EAEPAIINHA
Muuucreperso 00pa3oBands U MoIoAe:KHOH MOTHTHKH CBepAIoBeKoi odacTH
MKY Benosipckoro MyHHIHIAALHOT0 oKkpyra CBepaioBckoii 06.1acTH
«Yrnpasjienne 06pa3oBaHH»

MyHuIHNATbHOE ABTOHOMHOE 001e00pa3oBaTeIbHOE YUpe/KIeHHe
"Kounesckasi cpensisi 06meodpa3oBarenpHas mkoya Ne 16"

COT'JTACOBAHO YTBEPX/IEHO
IlearorudeckuM COBETOM Aapekrop
MAOY «Kounesckast COLLI Nel6»
MAOY "Kounesckast COIL Nel6" T.B. Cemyxuna
ITpoToxoi Nel Mpukas Ne201-]1
ot «28» asrycra 2026 . ot «31» asrycra 2026 T.
PABOYAS MPOT'PAMMA

yuebHOro mpeamera «XAMHS. YT.Ty0/JeHHBIH YPOBEHb)
st obygarorrxest 10 —11 knaccos
(ID 10604114)

c. Kounesckoe

2026



MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUHM Ha YPOBHE CPEIHEro oouiero obpazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOoBaHMH K pe3yiabTaraM oOcBoeHHs (enepanbHOM  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero obpazoanus(POIl COO), mpencraBneHHbIx B DepepanbHOM
rocyJIapcTBEHHOM obOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
peaIn3yoIUX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX IOJIOXkEeHUNH «CTpareruu
pa3Butus BocnuTtaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMmHUsT Ha YpoOBHE YIIyOIEHHOTO M3Y4YEHHs 3aHMMAEeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanus ydammxcst 10-11 kmaccoB. W3ydeHue mnpenmera,
peam3dyeMoe B YCIOBUAX AUPPEPCHIUPOBAHHOTO, NPOMUIBLHOTO OOYYCHHS, IPU3BAHO
obecrieunTh 0011€00pa30BaTEIbHYIO0 U OOLIEKYJIbTYPHYIO IMOJAIOTOBKY BBITYCKHHUKOB ILIKOJIBI,
HEOOXOIUMYIO ISl ajanTaliui UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKU3HH B COLIMYME, a
TaKXKe s MPOAOJDKEHHS OOYy4YEeHHs B OpraHu3alusx MpodecCHOHAIBHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OHOM U3 MPUOPUTETHBIX AUCIUTILIUH.

B mnporpamme no XumMuM Ha3HaueHHE MpeaMeTa «XUMUS» [0JydaeT HOJIPOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1IeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHHUs! U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCSl CIIEAYIOIIME BBHIMOIHIEMBIC
IpOTrpaMMoil o XUMHUH (QYHKIMU:

e uHPOPMALMOHHO-METO/IMYECKas, pealn3alus KOTOpod obecrneynBaeT MOJyYeHHE
NPEJICTaBICHUs O LESAX, COJIEp)KaHMHU, oOell cTpaTternu OO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHs 00YYalOIIUXCs CPECTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOIAs, KOTOpasi  NIpeayCMaTpUBAaeT  OIpEeJeleHUE:
OPUHIUIIOB  CTPYKTYPUPOBaHMUS M  TOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KA4YEeCTBEHHBIX €r0 XapaKTePHUCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM O00pa30BaTENIbHBIX
JOCTIDKEHUH O00ydJaromuxcs B paMKax HWTOTOBOHM arrectanmd B (OpME eIuHOTO
roCyJJapCTBEHHOT'O 3K3aMeHa 10 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYCHUSI XUMUH:

e yCTaHABIMBACT MHBAPUAHTHOE MPEAMETHOE COJCPIKaHNe, 00s3aTeIbHOE IS H3YUCHUS
B paMKax OTHENbHBIX Mpo¢uied, MpeaycMaTpuBaeT  paclpelelieHue U
CTPYKTYPHPOBAaHHE €0 IO KJIACCaM, OCHOBHBIM COIEP)KATEIBHBIM JIMHUSM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE paclpesieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro ISl U3Y4YeHUs
OTJENTEHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOro marepuana c
y4€TOM JIOTUKH OCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e JaéT METONMYECKYI0 HMHTEpIpEeTAaluIo Iefiell W 3ahad H3y4YeHHus IpeaMeTa Ha
yriIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-NI03HABaTEIbHbIX JEHCTBUH OOYyYarolerocss IO OCBOEHHUIO COJCpPKAHUSA
npeaMera.



[To Bcem Ha3BaHHBIM MO3ULMUAM B IpPOrpaMMe IO XHMMHUU IPEAyCMOTpEHa
MPEEMCTBEHHOCTh C OOYYeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpaszoBaHus. 3a
npefesaMy  YCTaHOBJIEHHOM MporpaMMod 10 XHUMHUM  00s3aTesbHOW  (MHBapUaHTHOM)
COCTABJISIIONICH CoAep)kaHusl yaeOHOTo npeaMera « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA OINPENENIATECS B COOTBETCTBUU C HAIPaBJICHUEM
KOHKPETHOTO POodHIIs 00yUeHHUS.

B coorBerctBUM ¢ KoHUentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpefHero olmiero o0pa3oBaHUs XUMMsI HAa YPOBHE YIIyOJIEHHOIO M3yUYeHMs HalpaBiIeH
Ha peaJn3alMio IPEEMCTBEHHOCTH C NOCIEAYIOLIMM 3TalloM I[OJIyY€HUS XHMUYECKOTO
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAYYHbIX M XHUMHUYECKUX
JUCLMIUIMH B By3aX M OpraHU3alusix CpelHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
u3yuyeHue rmnpenMera «XHUMHS» OPHEHTUPOBAHO MPEUMYILIECTBEHHO Ha pacIIMpeHHe U
yIIyOJieHHEe TEOPETHUECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaroIUXCs, BBIOPABIINX
onpenenéHHbld Mpopuwib 00yuyeHus,, B TOM YUCIE ¢ NEPCHEKTHUBON MOCIEIYIOIEro MOoTy4eHus
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro oopasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii ®I'OC COO k muiaHupyeMbIM pe3ylibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro o0mero oOpa3oBaHUsI M3yUYCHHE TpeAMeTa «XUMHSD)
OPUEHTHPOBAHO TaKX€ Ha PEIICHUE 3a/1a4 BOCIMTAHUSA U COLIMATIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
TpyAa U  OOOOWIEHHBIX CHOCOOOB  JIEATENILHOCTH, MMEIOIMX  MEXIUCIUIUITMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnstomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIyOJNEHHOTO H3Yy4YEHMs SIBIISIOTCS
yriyonéHabie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss @I'OC COO o paznuuusx 0a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy cogepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpPENelEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OoibpmMi  00BEM
¢dakrosornueckoro marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHUs 00bEMa 3HAaHUH O XMMHUYECKMX DJEMEHTaxX u
CBOMCTBaX UX COENMHEHUN HAa OCHOBE PACIIMPEHUS U YyIriIyOJeHUs MPEeACTaBIEHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b OOBACHSAETCS C
TOYKU 3pEHHs] DHEPreTHUECKHMX HM3MEHEHUH mpu e€ oO0pa3oBaHUM M Pa3pyLICHUH, a TaKXkKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3yueHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACIUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHMYecKO XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yaensieTcs 0co0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaYeHHe UMEET TO, YTO Ha COZEpKaHHWE KypCOB XMMHUHU YTIyOJIEHHOTO YpOBHS
U3y4YeHHs Ui KJIacCOB OIpeNeNEHHOro mnpoduis (rIaBHBIM 00pa3oM Ha HMX CTPYKTypy H
XapakTep JOMOJIHEHUH K 0o0IIel cucTeMe NMpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM INpeAMeTa A KJIAcCOB XHMHUKO-(PH3UYECKOro
npodwis 00JbIIOe 3HAYCHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOuel XUMUH.
[Ipy n3ydeHum npeaMera B JAHHOM Cilydae akLEHT OyJIeT cliellaH Ha OOLIHOCTh METO/0B
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHUHM M B (PU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPUS



(MonekynsipHasi Teopuss B (U3MKE), 3aKOHBI COXPAHEHHUS] MacChl M DSHEPrUH, 3aKOHBI
TEPMOJAMHAMUKHU, FIEKTPOIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 e Bpems B coaepkaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OMOI0rH4ecKOro npodus
OonbpIIMid yACTBHBIN Bec OyleT UMETh OpraHWYecKas XUMHs. B 3TOM ciydae mpeaocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOPOM BXOJSAT, K NPHUMEPY, TaKUE CTPYKTYypHbIC
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HAHUSI O COCTaBE€ M CBOMCTBax MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH MPOLECCOB POTOCUHTE3, bIXaHUs, MUIIEBAPECHHUS.

B mnane ¢opmupoBaHuss OCHOB HAYyYHOI'O MHPOBO33PEHHUS, OCBOCHUS OOIICHAYyYHBIX
METO/IOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumusi»y Ha yriayOn€HHOM YpOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C Y4eOHBIMU
npeaIMeTaMu.

[Ipu uzydyeHuu yueOHOTO mpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YPOBHE TaKXkKe, KaK Ha
YpOBHE OCHOBHOTO U cCpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajaueit
MEPBOCTETICHHON 3HAYMMOCTH SIBJISIETCS (OPMHPOBAHHE OCHOB HAyKH XHMHH Kak 00JlacTu
COBPEMEHHOT0 EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMITIOHCHTOB MHUPOBOW KYJIbTYphI. Perienne 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE H3ydYeHUS
npeaMeTa mpeArnoaraeT peajn3auio TakuX enei, Kakx:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e Bemyleil poiu B 00ecleYeHHH YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA: B PEIICHUU
MpoOJIeM HKOJIOTUYECKON, IHEPreTUYECKON W THUIIEBON OE€30MacHOCTH, B Pa3BUTHUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEpPrUHU, B
obecrieueHun panoHAIBHOTO MIPUPOIOTIOTB30BAHMUS, B hopmupoBaHUHI
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM CpeIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JIKAIIUX B OCHOBE XUMHUYECKON COCTABISIOLICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA: (PYHIAMEHTAIbHBIX TOHATHNA, 3aKOHOB W
TEOPUIl XMMHH, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHUM BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKHUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XHUMHUYECKUX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX U JUCIEPCHBIX CUCTEMax, 00 o0mux
Hay4HbIX MPUHIIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y OOYYarOIIMXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHYECKUX 3HAHMM I OOBSCHEHUS KIIOYEBBIX HACH U MpoliemM
COBPEMEHHOW XWUMHUU, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBCHHO-HAYYHYI0 TPHUPOJY; TPaMOTHOTO PpEIICHUS TMpoOJeM, CBSI3aHHBIX C
XUMUEH, TPOTHO3MPOBAHUS, aHaAIM3a W OLEHKH C TMO3ULUA HKOJIOTHYECKOU
0€30MacHOCTH TOCJIEICTBUI OBITOBOM M TIPOU3BOJICTBEHHOU JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOM C XHMMHUYECKUM TPOM3BOJCTBOM, WCIIOJIb30BAHUEM U MepepadboTKOi
BEIIECTB;

e yriuyOJeHue TPENCTAaBICHUM O HAYYHBIX METOJax TO3HAHWsA, HEOOXOIMMBIX st
MpPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMHUECKHUX
ABJICHUM, MMEIOIMIMX MECTO B TPUPOJE, B MPAKTUUECKOH JESATENbHOCTH U
MMOBCETHEBHOW KU3HU.

B nmnnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIMUX (YHKIIHUI
[[EJIOCTHOW CHUCTEMBI CPETHEro o0Iiero oOpa3oBaHUsSI MPU U3YYCHUU TpeaMeTa «XUMUs» Ha
yrIIyOJIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh TPHUOOPETAIOT TAaKKUE 1IN U 33]]a4H, KaK:



® BOCIUTaHUE YOEKAEHHOCTH B TIO3HABACMOCTH SIBIIGHUW MPUPOIBI, YBAKCHHUS K
npoIeccy TBOpYECTBA B 0OOJACTH TEOPETUYECKMX M NPHUKIATHBIX HMCCIEJOBAHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHBAIMK K OOYYCHHWIO M IO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE [O3HABATEJIbHBIX HHTEPECOB, HHTEJUIEKTyalbHBIX W  TBOPYECKHUX
CrocoOHOCTEl 00yJarommxcsi, popMUpOBaHUE y HUX CO3HATEIHHOTO OTHOIICHUS K
caMo00pa30BaHUI0O U HENpPEepbHIBHOMY OOpa3oBaHUIO Kak YCIOBUIO YCIEHIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHHE YMEHHUH U HABBIKOB Pa3yMHOrO MPHUPOAONOIB30BAaHUSA, pPa3BUTHE
OKOJIOTHYECKOW  KyJNbTyphl, HOpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-ITOJIE3HON
9KOJIOTHYECKOH JeSITeTbHOCTH.

OOmiee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX U HM3YYCHHS XUMHH HA YIIyOJIEHHOM YpPOBHE
cpenHero obmiero odpazopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHbple BO3MOXXKHOCTH aroma yriepoaa. XUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaepona. MexaHu3mbl 00pa30BaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3€i B MoJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJeKTpodue.

Teopust crTpoeHHs opraHuueckux coeauHeHuid A.M. DbymiepoBa u coBpeMEHHbIE
IPEJICTABICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAMHEHUH.
Mosnekyssipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iIMYHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CKeyneTrHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(P(EKTbl B MOJNEKylIax OpPraHUYECKUX COEIUHEHUM
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BeuecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIATypa OpraHM4eCKHX
coeaunenuii (IUPAC) u TpuBnaibHble Ha3BaHUSI OTJCIBHBIX MPEICTABUTENEH.

OcoOenHocT M KiIacCUpUKalWg  OpraHuyeckux  peaknuil.  OKucAUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BEIIECTB M UX MpEBpallleHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IUIaBJIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP>-TMOPHAM3ALMSA ATOMHBIX
opbutaneit yriepoaa, 6-cBsa3b. PU3NUECKUEe CBOMCTBA AJIKAHOB.

XVMHYEeCKHEe CBOWCTBA AJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpHU3aliH, JeruIpUpOBaHHUS,
LIUKIU3aluy, THpOJIM3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUUi
PaaMKaIbHOIO 3aAMEILECHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O6mas Gpopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MalbIX (IMKIJIONPOMNAH, NMKJIOOyTaH) M OOBIYHBIX (LMKIIONEHTaH,
LUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U TPUMEHEHHUE [IUKI0ATKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKyJ aJKEHOB, Sp>-THOPUM3allUs aTOMHBIX OpOHTaneil
yriaepojaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B (-
MIOJIOXKEHUE IPU JABOWHOW CBSA3M, NOJMMepHU3auuu U okucieHus. IIpaBwiio MapkoBHUKOBA.
KagecTBeHHbIE peakiuy Ha 1BOIHYIO CBsi3b. CIIOCOOBI NOTYYEHUs U IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS U XMMHUYECKMX CBOWCTB
CONpsDKEHHBIX ueHOoB, 1,2- u 1,4-npucoenunenue. llonumepusanus conpspkEHHBIX AMEHOB.
CriocoObI nosty4eHus 1 NPUMEHEHNE alIKaHEeHOB.



Ankunbl. ['oMomorndeckuii psia aakuHOB, oOmias GpopMyina, HOMEHKIATypa W U30MEpHSI.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHUS, AUMEPU3allMi U TPUMEpHU3aLuyu, OKUCIeHHs. KUcIoTHRIE CBOICTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakiM Ha TPOilHYI0 CBs3b. CrocoObl
MIOJIy4€HUs] U IPUMEHEHUE aJIKUHOB.

Apomarudeckue yrieBooposl (apeHsl). ['omonornyeckuit psija apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Odu3nyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOroB: PEaKluu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBienue 00 OpuEHTHPYIOIIEM JEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AJIKWIBHBIX PaJUKaJIOB, KapOOKCUIBHOHM, TMIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Tonmumepuszanuss  ctuposna. CrHocoObl  MOJyuye€HUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOJOPOIOB.

[Mpuponnstii ra3. [lomyTabie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbII
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHYECKHid, KaTAIUTHUECKUH), pudopmunr, nuposuus. [IpoaykTsl mepepaboTku HedTH, UX
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTECHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amernieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOIpyMNIly, LHMAHOTPyMHIly, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa IEnoud. Bzammonelicteue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTajIoOpraHMYecKUX COEAMHEHMSIX.
Vcnonb30BaHue TralOreHIpPOM3BOJHBIX YIJIEBOJOPOAOB B OBITY, TEXHMKE W NpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALEHUN: HU3Yy4YEHHE
¢u3nyecKuXx  CBOMCTB  YIVIEBOJAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUIl
YIJI€BOAOPOAOB Pa3IMYHbIX KJIACCOB (0OeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTWJeHa C aMMHAyHbIM pacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepofa W BOJOpOJa B OPraHMYECKUX BEIIECTBaX,
MOJlyYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kosuekuusmu «Hedtb» u
«Yroiab»y, ¢ o0pa3namMu IIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyecKkue CoeIMHEHNUs.

[IpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHHEe MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). ['omonornueckuii psza, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUAL.
du3nyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUMM 3aMELICHMs, JeruJpaTalu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU Kuciotamu. KauecTBeHHas
peakius Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoObl MoTy4eHus U IPUMEHEHNE OJJHOATOMHBIX CITIUPTOB.

[Tpocteie 3¢dupbl, HOMEHKIaTypa U n3omMepusi. OCOOEHHOCTH (PUBNYECKUX U XMMUYECKUX
CBOMCTB.

MHoOroaTOMHbIE CHOUPTHI — ATWIEHIVIMKOIb W INIHLEpUH. DPUNYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJECUCTBHE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKLUsl HAa MHOTOAaTOMHbIE cUpTHL. [IpeacraBieHue o MexaHus3Me
peaknuii HykiaeoprbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CriocoObl MomyueHus
Y IIPUMEHEHNE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
O®usnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



peakuuu Ha ¢eHon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMydYeHHs] W NPUMEHEHHE (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerujibl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM rpynmbl. ['oMoJOruyeckue psbl albJIeTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss M HoMeHKJarypa. dusnmyeckue CBOMCTBA adbJErHIOB M KETOHOB. XHMHUYECKHE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEHUE allbJIeruJIoB,
KayeCTBEHHbIE peaklMHu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHSI MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiaTypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3M MeXAy MOJEKyJIaMHU KapOOHOBBIX
KHCTIOT. XWMHUYECKUE CBOWMCTBA: KHUCIIOTHBIE CBOWMCTBA, PEAKIUsl ATePpUDUKAIMH, PEAKIUU C
y4acTUEM YTIeBOJOPOAHOr0 pagukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [lpencraBurenu BBICHINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KHUCIOThl. CrocoObl
MOJIyYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble ¢upsl. ['oMonoruueckuit psn, obmas Gopmyrna, n3oMepus U HOMEHKIATYA.
PuU3nYECKUEe U XUMAYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCIOH U
men09Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO0mass xapakTepucThuka yriaeBonoB. Kiaccudukanus yrieBogaoB (MOHO-, AH- H
noymcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpudo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJACTHIHOW TPYIIN, CIOHUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. [IpuMeHeHUEe TIIOKO3bI, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTHU
opranmsma. Jlucaxapuipl: caxapo3a, MajapTO3a M JAaKTo3a. BoccraHaBinuBapmue U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOTeH M 1emtoio3a. CTpoeHHe MaKpOMOJIEKYJT
KpaxMmaia, TJMKOT€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBA Kpaxmala M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJIN3, KaYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IIEIITIOI03bI: TUAPOIIN3, TTOTYUeHHE dPUPOB 1EUTI0N03b1. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCIEpUMEHTAIbHbIE METO/bl M3YyYEHMsI BELIECTB M WX IMPEBpALICHUN: pacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aWMOJECHCTBHE ITAHOJIA C HATPHUEM, OKHCIEHUE 3THIIOBOTO
CIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKUCJIEHHE STUJIIOBOTO CIHPTa
JUXPOMATOM Kayins (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaerunasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxkcunom meau(Il)), peakius rmunepruna
¢ runpokcuom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa ToKo3bl ¢ ruapokcunom menu(ll), BzanMopelicTBue Kpaxmala ¢ HMOJOM, pPEIICHHE
AKCIEPUMEHTAJIBbHBIX 3aj1a4 110 TemaM «CrupTthl U ¢peHonbly, «KapOoHoBbie Kuca0Thl. Cl0XKHbBIE

3pUPBD».
A3oTcoepikaniue OpraHnyecKe coeMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:

anudaTuyecKkue U apoMaTHYecKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYI,
obmas dopMmyia, u3oMepusi, HOMEHKJIATypa U (PU3UUYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJCICTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KucIoTOU. COoNM aJIKUIaMMOHHS.



AHWINH — IpeACTaBUTENb aMUHOB apoMaTrudeckoro psana. CtpoeHue aHuwivHa. B3anmHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIHMHA.
KauectBennsle peakuuu Ha aHwivH. CrocoObl MOMy4YeHUS U IpUMEHEHHue anupaTHYeCKUX
amuHOB. [loy4ueHre aHWIMHA U3 HUTPOOCH30I1a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrthenbHble NOPEICTABUTENN  O-
aMHHOKHUCIIOT: TJIMIUH, anaHuH. DHU3nyecKue CBOKWCTBA aMHHOKHCIOT. XMMHYECKUE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHbIX OpPraHWYeCKUX COCAMHEHUN, peakius IOJUKOHACHCAIUH,
o0pa3zoBaHMe MENTUIHON CBs3U. buonornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 M TUAPOIU3
MENTUIO0B.

benku kak npupoansie nonumepsl. llepBuuHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JIEHATypalus, KaueCTBEHHbIE pEaklUd Ha
Oenku.

OKCIIEPUMEHTAIbHBIE METOJbl M3Y4YEHHUsl BELIECTB M MX IPEBpPALICHUN: PACTBOPEHUE
OETKOB B BOJIE, IEHATypalusi OCITKOB MPU HAarpeBaHWU, I[BETHBIC PEAKIMHM Ha OCNKH, pelIeHue
SKCHEPUMEHTAIBHBIX 3aa4 MO0 TeMaM «A30TCOJAEP)KALMEe OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBaHre OPraHUYECKUX COCTUHEHUID.

BbicokomosieKkyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3B€HO, CTEIEHb MOJMMEpPHU3ALUHU, CpPeAHsss MoJieKysipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITUS.

[Tonumepuslie MaTepHuabl. [Imactmaccel (monMATUTIEH, MOJIMIPOIUJIEH,
MTOJIMBUHUJIXJIOPUI, MOJIMCTUPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTKa MiIacTHKa.

DnacToMephl:  HaTypaJdbHBI KaydyK, CHUHTETHYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTOK, MIEPCTh, MIENTK), UICKYCCTBEHHBIE (BUCKO3a, alle€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HayeHUs (TEQUIOH, KEBJAp, OSJIEKTPOIPOBOISAIINE
MOJIMMEPBI, OMopasiiaraeMple MOJMMEDPHI).

DKCIepUMEHTaIbHbIE METOABl M3YUCHUS BEIIECTB M WX IMPEBpAIeHUN: 03HAKOMIICHUE C
oOpa3liaMu TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMacC, KayudyyKOB, pelIeHUE
HKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3agaqu.

Haxoxnenne MoJiekyasipHO (hOpMYJIbI OPTaHUYECKOTO COSTMHEHHSI TT0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISAPHOU (OPMYIbI OPTraHHUUECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB PEaKIUU W/WUIH UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOPMYIIBI
OPTraHWYECKOTO BEIMIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HJIM CIIOCOOOB TMOJYYEHUS,
onpeJieJIeHUe AOJIU BbIX0Ja IPOIYKTA PEAKIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MpU M3YYEHUHM opraHnyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W
MOHSATUMN, IPUHATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEeHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAy4YHBIH (DakT, TUmoTe3a, Teopwus,
3aKOH, aHaIMW3, CHHTE3, KIacCHU(UKalus, HAOIIOJEHUE, M3MEPEHHE, DKCIICPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®dusuka: Mmarepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBa, (PU3WYECKUE BEITMUYUHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, SHEPTHsI, Macca.



buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOdHBIM TUN MHUTaHUS, OpoXeHHe, (HOTOCHUHTE3, HIbIXaHUE, OeNKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIIOTBI, (DEPMEHTHI.

['eorpadusi: mosie3HbIe NCKOMTAEMBIE, TOTLIHBO.

TeXHOJIOTHS: TTUIIEBBIC MPOYKTHI, OCHOBBI PAIlMOHAIBLHOTO MUTAHMS, MOIOLIUE CPEIICTRA,
MaTepUabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeCcKUi aneMeHT. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTMYeCKHe YPOBHH M TMOIAYPOBHU. ATOMHBIE
opourtamu. Kiaccupukanuss XMMUYECKHX 3JIeMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpPOUTANIAM. OJEKTPOHHBbIE KOH(QUIYypalMM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM H BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIC
KOH(Urypaly HOHOB. DIEKTPOOTPULIATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYeCKUX dieMeHToB [I.I.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMUYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTBIX M CJIOXHBIX BEIIECTB IO Ipyniam U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

XuMuyeckasi cBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM M JJOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBsA3M. [loysspHOCTE, HANIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBA3H. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOICUCTBHS.

BaneHTHOCTP M BaJlEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTraHAbl. 3HAYeHUE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XHUMUHU.

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJSPHOIO CTPOEHMS. THIBI KPUCTAIIIMYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucreMax. Mctunnble pactBopsl. [IpencraBienne o KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJisipHas ~ KOHLIEHTpauus. HacbllleHHbIE 1 HEHACHIIEHHBIE  PacTBOPBHI,
pacTtBopuMocTh. Kpucramnornaparst.

Knaccugukaius 1 HOMEHKIATypa HEOPraHMYECKUX BellecTB. TpUBHAIbHBIE Ha3BaHUS
OTJIEebHBIX MPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakivii B HEOPraHMUECKOM U OpraHu4ecKoil XUuMHUH. 3aKOH
COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPaHEHMsI M NPEBpAIICHUsS SHEPTUU NMPU XUMHUYECKUX
peakuuax. Temnosbie 3h(HEKTh XUMUUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
U TeTepOoreHHble peakinu. Katanus u karanu3aTopsl.

O6parumbie W  HeoOpaTUMBIE peakIMU. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHYECKOI0 paBHOBecHsA. DakTOphl, BIUSIOLUIME HA IOJOKEHHE XMMHMUYECKOTO PaBHOBECHS:
TEMIIEPATypa, JaBICHHE M KOHIEHTPALMM BEILECTB, y4acTBYHONMX B peakuuu. [Ipunnun Jle
[Tarensbe.



OnektponauTtuueckas auccouuanus. CuibHble U ciabble  2IeKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1IejIo4yHas. BogopoaHsiii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiun noHHOro oOMeHa.

OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. Crenenb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWIlne OKUCIUTENH U
BOCCTaHOBUTEH. METOJ] 3JIEKTPOHHOTO Oananca. DIEKTPOIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl HM3YYEHHMS BEIIECTB U HUX IPEBPAIICHUI: pa3lIoKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTopa, MOJEIH KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEeakuii HMOHHOTO OOMEHa, OIpeleleHue Cpeabl PacTBOPOB C TMOMOIIbIO
WHIWKATOPOB, M3yUYEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIMU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi Xumus.

[Tonoxxenne HemetaiuioB B llepuommyeckoit cucrteMe XuMHYeCcKUX 3neMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. Ilomyuenue, pu3ndeckue M XUMHUYCCKUE CBOWCTBA: PEAKIUU C METAJUIAMH U
HEMETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOMIMBHBIE 371€EMEHTHI.

["anmorensl. HaxoxaeHue B mpUpoje, CIOCOOBI TOMydeHUs, QU3HUECKUE U XUMHUYCCKUC
cBoiicTBa. ['amoreHoBoopoAbl. BakHellne KHUCIOPOACOJEpKAIIUE COEAUHEHHUS! TaOT€HOB.
JlabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHS TajloreHoB. [I[puMeHeHe rajloreHoB U
WX COETMHEHUH.

Kucnopon, o3on. JlaboparopHble W MPOMBILIUICHHBIE CIIOCOOBI MOJYYEHUSI KHCIOPOJA.
®u3znueckue M XHMHYECKHE CBOWCTBA W IPUMEHEHHE Kuciopoga U o30HA. OKcuiabl u
TIEPOKCHUJIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MONYyYeHHUs, (U3MUECKUEe U XUMHUYECKHE
cBorictBa. CepoBonopon, cyiabhuasl. Oxkcua cepol(IV), oxcun ceprui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucnoThl. [IpumeHeHHe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxnenue B Tpupojie, crmocoObl MomydeHus, (pu3Mdeckrue U XUMHYECKHE
cBoicTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas W a30THAs KHUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta M €ro CoequHEeHH. A30THbBIE
yaoOpeHwusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl moimyueHusi, GU3NUECKUe U XUMHUYECKHE
cBorictBa. Dochuasr u Pochun. Oxcuasl ¢ochopa, dochopHas kuciora U €€ COIU.
[Tpumenenue pochopa u ero coenunenunit. @ochopHbie yaA0OpeHHUS.

VYrnepon, HaxoxAeHHWE B TMpupone. AJUIOTpomHbIe Moauduxanuu. Duzndeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxcun yraepoxa(ll),
okcun yriaepoaa(lV), yrompHas kuciora m €€ coid. AKTMBUPOBAHHBIA YTOJb, alCOPOITHSI.
Oymnepensl, rpadeH, yriepogHble HaHOTpYyOku. I[IpuMeHeHHWE TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIAEPOJOM, H €TO COSTUHEHUMN.

Kpemuuii. Haxoxnenue B MpHpoOjE, CIOCOOBI MOMy4YeHUs, (pu3nueckue M XUMHYECKUE
cBoiictBa. Okcun kpemHus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coenuHeHuil. CTEKI10, €ro NoJy4yeHue, BUJIbI CTEKIIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XUMHUIECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. O0mue Gu3ndecKkue CBOWCTBA METAJLIOB.
[IpumeneHue MeTayioB B ObITY U TexHUKE. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKHA P HampspDkeHuid MetaimioB. OOmme CcrnocoObl  MONydeHUs
METAJUIOB: TUAPOMETAJUTYPIHsi, MTUPOMETAJUTYPIHsl, dJaeKTpomeTautyprus. [lonsatue o xkoppo3uu
MeTaiioB. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapaktepuctuka MeTawioB [A-rpynmer [leproandeckoil CHCTEMBI XUMHUYECKUX
aneMeHTOB. Harpwii u kanuii: monydeHnue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

OO6mas xapakrepuctuka MetaioB IIA-rpynnsl [leproguueckoil cuCTEMBI XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMii: ToJdy4yeHue, (QU3NYeCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE POCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ yCTpaHeHHUS.

AnIOMUHUE: TIONTydeHue, GU3NYECKue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COoeAMHEHUil. AMQOTEpHbIE CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHHA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauioB nobounblx noarpynmn (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMaThl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITonmyyenue u npuMEHEHUe Xpoma.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenurenus: Mmapranna(ll), mapranua(1V), mapranma(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [Tonyuenue u npumMeHeHNE Kene3a U €ro CIIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonydenne u npumeHenrne
MeIU U €€ COCTMHEHUM.

[{uak: monydeHue, GU3NYECKUE U XUMUYIECKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU .

DKCMEpUMEHTAIbHBIE METOJbl HW3YUYEHUS BEIIECTB U HX TMPEBPALICHUN: HU3YUCHHUE
00pa3loB HEMETaJUIOB, TOpeHHe cephl, (ocdopa, *kKeneza, MarHus B KHUCIOpPOJE, M3y4YEHHE
KoJuleKIMn «MeTtamibl M CIUIaBbD», B3aWMOJCHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIBHBIX
METAJIJIOB ¢ BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHUCTBUE ITMHKA U
JKeJe3a ¢ pacTBOpaMM KUCIIOT U IIEJI0YEH, KAYeCTBEHHbIE PEAKIIMN Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB AJTIOMUHUS U LIMHKA C
pacTBOpamMu KHMCIJIOT M LIEJIOYEH, PEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4 10 TemaM «l aJoreHs»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U X coeTMHEHUD», « MeTalsIbl TIABHBIX TOATPYIII,
«Mertamibl MOOOYHBIX MOATPYIIITY.

XuMHSA U )KU3Hb.

Posp xumuu B obecriedeHNH yCTOWYMBOTO pa3BUTHUs desoBeuecTBa. [IoHATHE O HAyUHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBanus. HayuHble mnpuHIMIBI
OpraHMu3ali XUMUYECKOro Mpou3BoACTBa. [IpoMbllieHHbIE CITOCOOBI MOJTYYEeHUs Ba)KHEHIINX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbInieHHbIE
CIOCOObI MOMYYEHHs] METANIOB U CIUIaBOB. XMUMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocineacTBus. Poib xuMuu B o6ecriedeHu SHepreTHIeckoil 0€30macHOCTH.

XuMHs M 300pOBbe 4enoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosib3oBaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XWMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMun B 0OeCTieYeHUHN
MUILEBOH Oe30MacCHOCTH.

Kocmernueckue u mapgromepHsie cpeacta. beitoBas xumud. IlpaBuna GezomacHOro
WCIIOJIb30BaHUs TIPETapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN KU3HHU.

XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyecKre 1 MHHEPAIbHBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. Matepuaibl
JUIs1 3JIeKTpoHUKH. HaHnoTexHonoruu.

PacuérHrle 3agayn.



Pacuéter: Macchl BemiecTBa wiM 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOTHMUECTBA
BEIIIECTBA) IMPOAYKTOB PEAKIUM, €CJIW OJHO M3 BEIIECTB HMMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA pPEaKIMH, €CJIM OJHO M3 BEILECTB JIaHO B BHUJE pacTBopa C
onpeAe€HHON MacCOBOM JOJed pPacTBOPEHHOTO BEUIECTBA, MACCOBOWM JIOIM U MOJISIPHOM
KOHIIGHTpAIlMKM BEILECTBA B PAcCTBOpPE, JOJIA BBIXOJIAa MPOJIYKTa PEaKUUU OT TEOPETHUYECKU
BO3MOJKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXNpeIMETHBIX CBS3CH MPU U3YYEHUHU OOIIEH U HEOPraHMYECKOW XMMHH B
11 xmacce OCyIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK M MIOHATHUM, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHSA: SIBICHHWE, HAyYHBIH (aKT, TUIOTE3a, TEOpPHs,
3aKOH, aHajgu3, CHHTE3, KiacCU(UKaIusi, TEePUOJUYHOCTh, HAOIIJICHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJICJIb, MOJCIIUPOBAHUE.

®dusmka: marepus, MHUKPOMHpP, MaKpPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSTHUE BEIISCTBA, WJACAIBHBIA Ta3, (U3MYECKUE BEIMYUHBI, CIUHHUIIBI
U3MEPEHHUsI, CKOPOCTh, DJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTabOJIUM3M, MakKpo- H
MHUKPOIJIEMEHTBI, OCJIKH, JKHUPBI, YIICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpaduisi: MUHEpaIbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOILTUBO, PECYPCHI.

TexHonmorus: XUMHUEcKasi IPOMBIIIEHHOCTb, METAJUTyprus, CTPOUTENIbHBIE MaTepHUalbl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYCCKUX Ipenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TTPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS TMpeamera «XHUMHS» Ha YPOBHE CpeJHero ooiero obpazoBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONINE: OCO3HAHUE OOYYaIOUIMMHUCS POCCUHUCKOM IpaXkIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIECICHUIO;
HaJIMYyue MOTHUBAlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBHJIaMH W HOPMAaMM IOBEICHUS; HaJIU4uue
IIPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh IEJIM U CTPOUTH >KU3HEHHBIC
TUTaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00y4YaloInXCsl B MPOIlecce peann3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYYaIOIIMXCS B MPOLIECCE PeaIn3aluu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaska1aHCKOro BOCIIUTAHUS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBAXKEHUS K
3aKOHY U MPABOIOPSAKY;

NpPEICTaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHMH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPH CO3JIaHUM YUEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTHKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJeIHI0 OTE€YECTBEHHOMU
XUMUH;

YBaXEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU U TNMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JlaHHBbIE HAyKH €CThb pe3yibTaT JIMTENIbHBIX HaOIIOIEHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U TIPAKTUKOB;

UHTEpeca M TII03HABATEJIbHBIX MOTHMBOB B IMIOJyY€HHMH M TOCIEIYIOIIEM aHajIu3e
nH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIOCOOHOCTH OLIEHUBATh CHUTYyalllW, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IOBEJACHHE W MOCTYNKH CBOMX TOBApHUIIEH C TO3MIMHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEICTBUH MTOCTYIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMAaHMU LEHHOCTeH 310pOoBOro M Oe30macHoro olpas3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOIOfCHHs TPaBUJI 0E30MAacCHOTO OOpaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HU, B TPYJI0BOM JIEATEIBHOCTH;

NOHMMAaHMUS IEHHOCTH TPAaBWI HWHAWBUAYAIbHOTO W KOJUIEKTUBHOIO 0€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;



OCO3HAHHUA TOCJIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATEIBLCKOW  JeSITEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPAKTUYECKUX 3a1ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTHYECKOMY HM3Y4YEHHIO MPO(pEcCHil pa3InYHOTO poJa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYly, JIOJSIM TpyJla ¥ pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HHJAMBUIYabHOM TpaeKTOpuH OOpa3oBaHMs,
Oyaymiel mpodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEelH 00I1IecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPHUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOsieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KalIlIed MPUPOIHOM cpene,
YMEHHSI IPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIMYUsl PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAY4YHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHUKHY;

NOHUMaHMs CHeuu(UKH XUMHM KaKk HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PalMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIleM
MHUpPE KaK O €IMHCTBE IPHUPOJABI U 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHnr IpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAUMMOCTH XHMMHUHM JJIsl COBPEMEHHOW LMBWIM3AlMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpBI, B PEIICHUH IT100aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTHYeCKOl, NHUIIEBOH M DJKOJOTMYEecKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCTeyeHN! YCIOBHH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YiIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTHM METOJIOB IO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHaM3a U OOBSACHEHMS SIBIICHUHM OKpY’XKAIOIIEro MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHS JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIY4YEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHHs IpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHMIO HOBBIX 3HAaHMM 1O XHMHHM B COOTBETCTBUH C >KMU3HEHHBIMU
NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTAM Tpyla B pa3nuuHbIX chepax mnpodeccruoHaTbHOM
JESTSIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero o0pa3oBaHuUs BKIKOYAIOT:

3HaUUMBIC N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXnpeaMeTHbIC) OOICHAYYHBIC TTOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TTO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJCHHE, MPOIECC, CHCTEMa, Hay4YHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEIOBaHNE, HAOMIOACHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJIbHbIC y4eOHbIC JEACTBUS (mo3HaBaTesbHbIC, KOMMYHHKATHBHBIC,
peryisITHBHBIC), oOecreunBarone QGopMupoBaHue (PYHKIHMOHATHHOW TPAMOTHOCTH H
COLIMAIbHOM KOMIIETEHIIMH 00yYaroIIUXCs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSI  KCIONB30BaTh  OCBOCHHBIC — MEXIMCIHUILIMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbie pe3yJibTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH YYCOHBIMU
M03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJIM3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMBI JJOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTEepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh HX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIMEC MMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u ﬂBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PpACCYXIEHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTHU U IMMPOTHBOPCUYHA B paCCMaTPUBACMBbIX ABJICHUAX, CbOpMy.]'II/IpOBaTI)
BBIBO/IbI U 3aKJIIOUYEHUS;

IMPUMCHATE B NPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHMBOJUYCCKHE (3Ha1<01351e)
MO/JIEJIH, IPe0O0Pa30BhIBATH MOJICTIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMudeckass (popmyna, ypaBHEHHE XHMHUYECKOW pEaKIuu — TPU PEIICHHH YIEOHBIX
MO3HABATENIbHBIX W MPAKTUUYECKUX 3aJa4, NPUMEHITh Ha3BaHHbBIE MOJENIbHbIE MPEIACTaBICHUS
JJI BBIABJICHUSA XapaKTCPHBIX ITPU3HAKOB U3YyYaC€MbIX BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ.

2) 0a30BbIe HCCIeI0BATEILCKHE TeHCTBUS:

BJIaACTh OCHOBAMH METOJ0B HAYUYHOT'O MMO3HAHHA BEUICCTB U XUMHNYCCKUX peaxunﬁ;

dbopMynupoBaTh eI M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K,[[eHI/If/’I;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHHYECKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBAThL YMEHHS HAOIIOIaTh 332 XOJOM IMPOIIEcca, CaAMOCTOSTEIIEHO
MIPOTHO3UPOBATh €ro pe3ysbTaT, (OpMYyJIUpOBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yIbTaTOB UCCIICOBAHUS, COCTABIATE OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



MpuoOpeTaTh OIBIT YYECHUYECKON MCCIICIOBATEILCKOH M TPOCKTHOM JIEeATEeILHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIBHOMY TIIOMCKY METOJOB peIICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUSI.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HayYHO-MOMYJIsIpHAS
JUTEpaTypa XHMMHUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAIM3UPOBaTh HH(GOPMAIIMIO PA3IWYHBIX BUIAOB U (OpPM TNPEIACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI IpPU IOHCKE U OTOOpe
uHpopManuu, HeOOXOAMMOM IS BBITIOJIHEHHS YU€OHBIX 33/1au ONPEaeIEHHOTO THIIA;

pUOOpETaTh OMBIT WCIOJB30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (popMy mpencTaBieHuss HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUILI, PUCYHKH U JIPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM S3IK B KayecTBe CpeACTBa Mpu paboTe € XUMUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((PU3MYEeCKue W MaTeMaTW4YecKhe) 3HaKu |
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISAIHOCTH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKa€MOM TEMBI B XO/I€ TUAJIOTa U/UIU JUCKYCCHH,
BBICKA3bIBaTh UieH, OPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENILHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAIMEN pe3yJbTaTOB MO3HABATEIHHOM AEATEIHHOCTU, TOJYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJIHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOMCTB HW3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MYTEM COTJIACOBAHUS MO3UIIUI B X0JI€ 00CYXICHHS 1 OOMEHAa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUSA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpenenss e€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJuiaraeMblii arOpuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOIyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb IEATEIHHOCTH HAa OCHOBE CAMOAHAN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJbTATHBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPAaMMBbI IO XUMHU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeHEero OoO0IIero oOpa3oBaHUs BKJIIOUAIOT CrelUUYEcCKHe I yYeOHOro mpeaMera
«XuMuUs» HaydyHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWIA, BUIBI IEATSIHLHOCTH 10 TTOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUU B PA3IMIHBIX y‘-IC6HbIX CUTyalusaXx, a TAaKXKC B PCAJIbHBIX XU3HCHHBIX CUTYyalUsIX,
CBSI3aHHBIX C XUMHEH. B mporpamMme 1o XMMHH MPEIMETHBIC PE3yJIbTaThl MPEACTABICHBI 110
roaM U3y4YCHHH.



10 KUIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUS OTPaxaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MeCTe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJM B 00ECIeueHUN YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA B
pelIeHrur MPOoOIEeM IKOJIOTUYECKOW, IHEPTeTUYECKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3JJaHHUM HOBBIX MAaTEPHUAaJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOIIEH KyJIbTypHI
YelloBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHITHS — XUMHUYECKHI DJIEMEHT, aToM, SAPO M JJIGKTPOHHAs 00oJoYka aroma, s-, p-, d-
aATOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpHUIU3alvs aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAash Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNlerT,
(GyHKIMOHATBHAS TPYIIA, PaguKal, CTPYKTYpHbIE (opMyJsl (pa3BEpHYTHIE, COKpaIIEHHbBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEpPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOpPOJI- U a30TcoAepikKallue
OpraHUYECKHUEe COCIMHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHbBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenueneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. bByTnepoBa, 3akOH COXpaHEHHsS MacChl BEIECTB, 3aKOH
COXpPaHEHHS U IMPEBpPALICHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIUsIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKHUX SIBJICHMUH; TMIPEICTaBICHUS O MEXaHU3Max
XUMHYECKHX pEeaKklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O B3aMHOM BJIMSHUM aTOMOB U TPYMNIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIA U
me3oMepHbIil 3¢ dekT, opuentanTsl I u Il pona); ¢axTonornyeckue cBeAeHUs O CBOWCTBAX,
cocCTaBe, OJy4YeHUHU U 0€30aCHOM MCIOJIb30BAHNN BaKHEUIIINX OPraHU4YE€CKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOIMX HAay4YHbIX MPUHIMIAX XUMHUYECKOTrO
IIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METAaHOJIA, IEPEPabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHMM: BBISBIIATH XapaKTepHbIEe MPU3HAKU TOHATHI, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHU:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHSI MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OpraHu4eCKUX BELIECTB;

COCTaBIATh YpPaBHEHUS XHMHUYECKHMX pEaKUUd U  pacKkpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi IOCPEICTBOM COCTABJICHUS  AJIEKTPOHHOIO
OamaHca STHX peaklUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBICHUS WX TIOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIUECTB U1 WJUIIOCTpAlUU HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIJICKHOCTh U3yUYCHHBIX OPTraHUYECKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpEAEIEHHOMY KJIacCy/TpyIle COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnueckoil HoMeHknatype (IUPAC) u npuBoauTh TpuBUAIbHBIE Ha3BaHUS
JUISL  OTAETBHBIX TPEJCTaBUTENeH OpPraHWYeCKUX BELIECTB (ITWJIEH, AaleTHJIeH, TOIYOll,
[JIMIEPUH, STUWICHTIUKONb, (eHos, (OopMaNbIeTua, aneTaabAerull, aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEUMHOBAas, MaJIbMHTHUHOBAS KHCJIOTHI, TJIMIUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWINH, TUBUHUII, U30IPEH, XJIOPONIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHSI OMNpPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHMYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);



C(OPMHUPOBAHHOCTE YMEHHS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTtiepoBa ist 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (HU3HUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEJCTABUTENIEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
AJIKaHOB, LHKJIOAJIKAHOB, AJKEHOB, aJKaJWCHOB, aJKUHOB, ApPOMATUYECKUX YTIJIEBOAOPOJIOB,
CIMPTOB, AlbJETUJOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMHMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIHCAXAPHUIOB),
WUIIOCTPUPOBAaTh TI'EHETHYECKYH0 CBS3b MEXKAY HHMHM YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKUIUil ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (HhOpMyI;

C(OPMHPOBAHHOCTh yMEHUS IOATBEP)KJaThb HA KOHKPETHBIX IPUMEPAX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKMX COEAUHEHMHM OT KpaTHOCTH M THUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3aUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaTb MCTOUYHUKH YIJIEBOJOPOIAHOIO ChIPbS
(He(Th, MPUPOAHBINA TIa3, yroip), CHOCOObI €ro MnepepadoTKU W MPAKTUYECKOe NPUMEHEHUE
IPOJIYKTOB MEPEPadOTKH;

c(OPMHPOBAHHOCTh BJIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAy4YHBIX MeETOoJax
NO3HAHUS — HaONIOJIEHUU, W3MEPEHUH, MOJEIMPOBAHUM, OHKCHEPUMEHTE (pEeaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEPALUU  MBICIUTEIbHOU
NEeSITEeIbHOCT — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOILEHHE, CHUCTEMaTH3allhio, BbISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSA3E€H — /Il U3yUYEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLUH;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C OHATUSIMHU U
IPEJCTaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHMMAHHS CYIIHOCTH MaTepUalbHOIO €AWHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpraHUYECKON XUMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, HMEIOLINX €CTECTBEHHO-
Hay4YHYI0 TIPUPOLY;

c(OpMUPOBAHHOCTh YMEHMM: NPOBOAUTH pacdy€Tbl MO XUMHYECKUM QopmyiamM U
YPaBHEHUSIM XUMHUYECKUX pEakIUil ¢ HCIOoJIb30BaHHEM (PU3MUECKUX BEIHYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUI0 XUMHUECKOW (OpPMyIIbI BEIIECTBA MO U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATh, aHAIW3UPOBATh U OLEHUBATH C MO3MLUMN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHS OBITOBOW M MPOU3BOJACTBEHHOW NEATEIbHOCTU
YeJI0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCMOJb30BATh IMOJTYYEHHBbIE 3HAHUS JUIS
MPUHSITHS TPAMOTHBIX pEIIeHUH IPOoOJIeM B CUTYalUsX, CBSI3aHHBIX C XMMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUMN
HKCIEPUMEHT (IIOJTyYeHHUE U U3yUYeHUE CBOWCTB OpPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEaKIIUU
YIJIEBOAOPOAOB pa3IMYHBIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYEeCKHX BELIECTB,
pelleHne HSKCHEPUMEHTANbHBIX 3a/Jad [0 pPACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C
coOio/ileHeM TpaBuil  Oe3omacHOro  oOpalleHHss ¢ BeUIeCTBaMH U JIAOOPAaTOPHBIM
o0opyzaoBaHueM, (GOpMYyJIHUPOBATh LENb HCCIENOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOII0/IaTh MpaBUJIa HKOJOTHYECKU I1€JIeCO00pa3sHOro MOBEACHHUS B OBITY U TPYIOBOM
JEATCIIBHOCTH B ILEJIAX COXPAHEHHWS CBOEr0 3I0POBbs, OKPYXKAalUIEW IPUPOIHOM Cpenbl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABATh OIACHOCTb TOKCHUYECKOIO ACWCTBHs Ha JKUBBIC OPraHU3MBbl ONPEICIEHHBIX
OpPraHWYECKUX BELIECTB, MOHUMAs cMbIci nokazarens [1IK;

aHAJM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  NMPUMEHEHHS  OpPraHMYEeCKMX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHS] COOTHOLICHUS PUCK-TIOIB3a;



c(OpMHUPOBAHHOCTh YMEHHIl: OCYILIECTBIIATH IEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydHas W ydeOHO-Hay4dHas JHUTEparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpOopMaLnIo, epepadaTbBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3a7a4en.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HeopraHuyeckas XUMH»)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MaTePHAIbLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUM NPUPOJbI, O MECTE U 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ posin B 00eCleYeHUH YCTOWYUBOTO Pa3BUTHS, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTUYECKOM W THIIEBOW OE30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  OHEPruM, B  OOECHEUEHHWU  PAMOHAIBHOTO
IPUPOONOIB30BAHMUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYJIbTYpPhI YEIIOBEKA, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpesie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
MOHSTHS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, TEKTPOHHAsi 000JI0YKa aToMa, S-
, p-, d-aromHBIE OpOHWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpHIU3aIus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBQJIECHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi PElIETKA, XUMHUYECKas pPEakUHus, PacTBOp, SJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOLMAIUS, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  I1OKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUYECKON peakiii, CKOPOCTh XMMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl DIIEKTPOJUTHYECKON
Juccounuanuy, nepuoaudeckuii 3akon [[.JM. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHMs U MPEBpallleHUs] YHEPIHH MPH XUMHUYECKHX PEaKlIMsX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLINX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIMe B OCHOBE MOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SBIICHHI; COBPEMEHHbIE MPEACTABICHUS O CTPOECHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJSIPHOM YpPOBHSX; IMPEICTaBICHHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJUHAMUUYECKMX M KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
IpPOTEKaHHs, O XMMHYECKOM DAaBHOBECHH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMAXx;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M NPAKTUYECKOW [eATEIbHOCTH YeJOBEKa,
00X HAYYHBIX TPUHIIUAIIAX XUMUIECKOTO MTPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHSITUN, YCTAHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS INPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHSI MCIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
dopMynl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMAaTHYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHaNibHbIC HA3BaHUSI OTACIHHBIX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPENIENSTh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHX
JJIIEMEHTOB B COEAMHEHMSIX, BHJ XUMUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAs, METaJNINYyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 33aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMUYECKOW CBSI3W W TUMA KPUCTAUTMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MeXaHU3MBbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBaTh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHMUYECKHE PEaKLUUU [0 PA3JIMYHBIM NpPU3HAKAM (YUCILy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY JS(QQEeKTy peakluHd, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,



00paTUMOCTH, YyYacTHIO KaTajau3aTopa W JApYrHe); CaMOCTOSTEIbHO BbIOMPATh OCHOBAHUSA U
KPUTEPHH IS KJIacCU(UKAIIIHN N3YYaeMBbIX BELIECTB U XUMUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTE YMEHHsS pPacKpblBaTh CMBICH IHepuoauueckoro 3akoHa JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HMPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XMMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepumommyeckonn cucremst JI.H.
MenpeneeBa, UCIONb3Ysl MOHATHS «IHEPIETUUECKUE YPOBHMUY», «IHEPreTHUUECKUE IOLYyPOBHUY,
«s-, p-, d-aroMHbBle OpOUTANN», «OCHOBHOE M BO30YXIEHHOE 3HEPreTHYECKUE COCTOSHUS
aToMa»; OOBACHATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XUMHUYECKMX JJIEMEHTOB M HX
COEIMHEHMH 10 TiepuojiaM u rpynmnam Ilepuoguueckoii cucremsl [. . MenneneeBa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHUMHYECKUE
CBOICTBa BEIIECTB pa3JIUYHBIX KJIACCOB, MOJITBEP)KIATh CYLIECTBOBAHHE N€HETHYECKON CBS3U
MEXJly HEOPTaHUYECKUMU BEIIECTBAMU C IIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKHUX
peakiui;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTABJIEHHS AJIEKTPOHHOIO OajaHca 3TUX peakUuil; peakiuil HOHHOIO
oOMeHa MyTEM COCTaBIEHHMsSI MX IIOJHBIX M COKpAIUEHHBIX HOHHBIX YPAaBHEHUI; peakuui
THIIPOJIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe THUAPOKCOKOMIUIEKCOB IUHKA U
ATFOMHUHMSA);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHYECKHX
peakuui ¢ y4€TOM MX DHEPreTHMYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHHsI CKOpPOCTHU
XUMHUYECKON peaklMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XMMHUYECKOT'0 paBHOBECHUS IIO]] BIMSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepHU30BaTh XMMHUECKHUE PEAKIIMH, JIeKaIlle B OCHOBE
IOPOMBIIIJICHHOTO MOJYYeHHUs CEepHOM KHCJIOThl, aMMHaka, OOIlMe HayyHble MPUHLUIIBI
XUMHYECKMX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUSI HEOPraHWYECKUX BEILEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHs] COOTHOLIEHUS PUCK-TI0JIb3a,;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAYYHOT'O TIO3HAHUS SIBJICHUIN
OpUpoabl  — HaONIOJEHHE, HW3MEpPEHHEe, MOJICIMPOBAaHUE, OHKCIEPUMEHT (pealbHbll U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHMs] NPUMEHSTb 3TU 3HAHUS IPU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XUMMYECKHX SBICHHH,
HUMEIOLINX MECTO B MIPHUPOJIE, TPAKTHUECKOH IeATEIbHOCTH YeJI0BeKa U B MOBCEHEBHOM KU3HMU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
NPEJCTAaBICHUSIMU  JPYTHMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
IIOHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYETHI: C UCIOIB30BAaHUEM MOHATUN «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPAlKs»; MacChl BeleCTBa WM 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe WM O0BEMY OJJHOTO M3 YHYACTBYIOUIUX B PEaKIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnuu; 3Ha4YeHNs1 BOJOPOJHOIO MMOKa3aTeNsi pacCTBOPOB KHCIIOT
U 1IeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOAYKTa peaklUy, €CJIM OJHO U3 MCXOJHBIX BEUIECTB JJAHO B BHJIE PacTBOpa C ONPEAEIEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET NpPHUMECH); 10NN
BBIXOJIa MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIICHUI ra3oB;

Cc(OPMHPOBAHHOCTh YMEHUM: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
HKCIEPUMEHT (IIPOBEICHUE PEAKLUii HOHHOTO OOMEHa, MOATBEPXK/ICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEICHUE CPEbl PACTBOPOB BEILECTB C OMOLIBI HHIUKATOPOB,
U3yueHHE BIUSHHUS pPa3IMYHbIX (AKTOPOB HA CKOPOCTh XHWMHYECKOM peakiiH, pelIeHne
SKCHEPUMEHTAIbHBIX 337a4 1o TeMaM «Metamib» U «Hemerams») ¢ coOmoieHneM IpaBuil
Oe3omacHOro oOpaleHus ¢ BELECTBAMU U J1aOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIUPOBATH



1eJdb HWCCJCNOBAaHMS, TPEICTABIATh B pPa3IMYHON (opMe pe3ysbTaThl AKCIIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOIIOATh MpaBUjIa MOJb30BAaHUS XUMUYECKON MOCYI0M 1
nabopatopHbIM 000pyaOBaHNEM, OOpaIleHUs ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMU
10 BBINOJTHEHUIO JIA0OPATOPHBIX XWMHYECKHX OIBITOB, 3KOJOTHMYECKH IeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKpYXaIoIIel MPUPOJAHOM Cpeabl M JOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI HAa KUBBIC OPraHU3MbI OIPEACIIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MOUCK XUMUYECKOU
nH(popManMu B pa3IMUHBIX MCTOYHMKAX (HaydHas W y4deOHO-Hay4yHas JIMTepaTypa, CpelCcTBa
MaccoBoil uHGpopMmaruu, VHTEpHET W JApyrue), KPUTUYECKH aHAIN3UPOBATH XHUMHUYECKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C IMOCTaBICHHON yueOHOU
3aj1aueci.
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1.2 Crpoenne semectsa. Maoroobpasme 11 1 https://m.eds00.ru/S8T5V6KEC
BEIIECTB
1.3 XHUMHYECKUE PEaKITUU 19 1 3 https://m.eds00.ru/O8P9F6R4A
Hroro no pazneny 40
Pa3nen 2. Heoprannueckasi Xumus
2.1 Hewmertamner 31 1 3 https://m.edsoo.ru/Z5C7K4B6Z
2.2 Mertannsl 23 1 2 https://m.edsoo.ru/S3L2P4M9)J
Hroro nio pazgeny 54
Pa3znea 3. Xumus u :KN3HL
3.1 Meronpt MO3HAHHS B XMMUH. XHMHUS H 9 | hitps://m.eds0o.r/O9P8S0Q W
JKU3HB
Hroro no paszneny 10
OBIIEE KOJIMYECTBO HACOB I10 104 6 3
[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KoanuecTBo 4acoB
Ne

/i Tema ypoka

KonTposabHbie

Bcero
padoThI

[Ipenmer u 3HaueHME

OpraHN4YeCKON XMMHUH,

MPEACTABICHHUE O 1
MHOT000pa3uy OPraHnYECKUX
COCTUHEHUN

DIEKTPOHHOE CTPOCHUE aTOMa
yriieposia (OCHOBHOE U

BO30YKIEHHOE COCTOSTHUS). 1
BanenTabIie BO3MOXHOCTH

aToma yriepojaa

XuMH4YecKas CBA3b B

OpPTraHUYECKUX COCTUHEHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1
KOBAJICHTHOM CBSI3H, CIIOCOOBI

pa3pbiBa CBA3EH

IIpakTHyeckue
padoThI

JlaTa
U3yUeHus!

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.eds00.ru/C9G2Z1V1U

https://m.edsoo.ru/U5SU1S214Y

https://m.eds00.ru/O8VIK1Y9U

Teopus crpoeHus
OpPraHUYEeCKUX COCTMHEHUN A. 1
M. bytneposa

https://m.edsoo.ru/YOP7N2R2B

Bunel n3omepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.

OnexTpoHHbIE 3G (DHEKTHI B 1
MOJIEKYJIaX OPraHUYECKUX

COEIMHEHU I

https://m.edsoo.ru/F4H4M4M3S

[IpencraBnenue o
KIacCupUKaLUU U
crcTeMaTnyecKast
Homenkinarypa (IUPAC)

https://m.edsoo.ru/T1Y4K9M6N




OpraHn4€CKuUX BECIICCTB

Knaccudukamnms peakiuii B
OPraHN4eCKOM XUMHH

https://m.edsoo.ru/R2R1A5J0I1

KonrtponsHas pabora.
Cucremaruzanys 1 00001enue
3HAHUH 110 TEME

https://m.edsoo.ru/D8O3P5Y2G

10

AJIKaHbI: TOMOJIOTUUECKUH PsiI,
obmas hopmyna,
HOMCHKJIATYpa U U30MEPHs,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

dusznyeckre 1 XUMHUYECKHAE
CBOMCTBA aJIKAHOB

https://m.edso00.ru/X9H6COV4E

https://m.edsoo.ru/UOT8MS5D2U

11

12

HaxoxneHue aakaHoB B
npupoe. CriocoOsI MOTydeHuUs
Y TIPUMCHEHUE aJIKaHOB

[{ukmoankaHbl: 00IIas
dhopmyra, HOMEHKIATypa 1
U30MepHsi, 0COOEHHOCTH
CTPOCHUA U XUMHUUYCCKHX
CBOMCTB, CITOCOOBI IOTYyUYEHUS U
IIPUMEHEHUE

https://m.edsoo.ru/Y6L4I8E5]

https://m.edsoo.ru/L3IM0Q4G4H

13

Pemenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIEKYJIIPHON
(hopMyJITEI OPraHUIECKOTO
BELIECTBA [10 MAaCCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB, BXOJIAILINX B
ero cocta. Cucrematuzanus u
0000111eHIe 3HaHU 110 TeMe

https://m.eds00.ru/O1T3VINIX

14

ATKEeHBI: TOMOJIOTUYECKHUN PS,
obmas popmyna,
HOMEHKJIATYPA, JJIEKTPOHHOE U

https://m.edsoo.ru/Q2Z277Z7Y9R




15

16

MIPOCTPAHCTBEHHOE CTPOCHHUE
MouieKyd. CTpyKTypHasi ¥ LIMC-
TpaHC-U30MepHsl ATKEHOB
Ouznyeckue 1 XUMHUIECKHe
CBONCTBA alnkeHoB. [IpaBuio
MapkoBHHUKOBA

CriocoOsl MoJTy4eHus u
MIPUMEHEHHE AJIKCHOB

https://m.edsoo.ru/U4X0H9Y 8N

https://m.edsoo.ru/E6P4M201M

17

[IpaxTnueckas padora Ne 1 o
teme "llonydyenue sTuiieHa u
M3y4YeHHUe ero CBOMCTB"

https://m.edsoo.ru/BOR1W2X7L

18

19

Pemenne pacu€THbIX 3a1a4 HA
OIIpEAEIICHUE MOJIEKYJIIPHOU
(hOopMyJIBI OPraHUIECKOTO
BELIECTBA

ATKaMeHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIE,
KyMYJIHPOBaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/Y5X0S2Q0N

https://m.eds00.ru/O6L4F3E60

20

21

XHUMHYECKHUE CBOMCTBA
CONPSIKEHHBIX TUEHOB

CrniocoObl nostyueHus u
IMPUMCHCHUC aJIKAAWUCHOB

https://m.edsoo.ru/C1H6S1S3S

https://m.edsoo.ru/ESZ3G5R1L

22

ATKMHBI: TOMOJIOTHYECKHM AL,
obmas popmyna,
HOMEHKJIATYPA, JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pU3HUecKue CBOMCTBA

https://m.edsoo.ru/Z8L0D4R4G

23

XUMHUYECKHUE CBOMCTBA AJIKKNHOB

https://m.edsoo0.1ru/16Z7S6U91

24

KauecTBeHHBIE peaky Ha
TPOMHYIO CBSI3b

https://m.edsoo.ru/COWOY6S6R




25

CriocoOsl MosTy4eHus u
MIPUMEHEHUE AJTKUHOB

https://m.edso00.ru/L5X7C4G8E

26

Pemenue 3agayd: pacu€rsl 1o
YPaBHEHHIO XUMUYECKOM
peakiuu

https://m.edso00.ru/C8P5797Z1K

27

28

Cucremarusanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

ApEHbI: TOMOJIOTUYECKUH PS/I,
obmrast popmya,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ OeH301a U TONyoa, X
¢busnveckne CBONCTBA

https://m.edsoo0.ru/OOW4L6H40Q

https://m.edsoo.ru/F3C4B209W

29

30

XUMHYECKUE CBOMCTBA aPEHOB:
peakLuu 3aMelIeHus
XUMHYECKUE CBOMCTBA aPEHOB:
peaKUny PUCOECTUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30J1a

https://m.edsoo.ru/L7U2L1WS&S

https://m.edsoo.ru/R6U3I19G8B

31

32

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

Pemrenne pacuy€THbIX 3a1a4 HA
OIpEIETICHUE MOJIEKYJIIPHOMN
(bopMyJIBl OPraHNYECKOro
BELICCTBA

https://m.edso0.ru/S4C5B4V1X

https://m.edsoo.ru/W4J6S1T41

33

34

35

CriocoObl MosTy4eHus u
IPUMEHEHHE apEHOB

I'eneTnueckas cBI3b MEXIY
Pa3IMYHBIMH KJIACCAMU
YTJIEBOJIOPOIOB

Pacuétel no ypaBHEHUAM
XUMHUYECKHX PeaKIuil.
Cucrematuzanusa 1 0000IIeHne

https://m.edsoo.ru/O0Z5A8Q7R

https://m.edsoo0.ru/M3K8G1B9Z

https://m.edsoo.ru/W8T9K7V7B




36

3HAaHUHU 110 TEME

[Tpuponusiii ra3. [lomyTHbie
He(TSAHBIC ra3bl

https://m.eds00.ru/X3S0VIM5SW

37

38

39

40

41

42

43

KameHHbIi1 yroib 1 IpOyKThI
€ro nepepadoTKu

Hedts 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MPOJIYKTOB IepepaboTKu HEPTH

I'eneTnueckas cBI3b MEXIY
Pa3iInUHbIMU KjIaCCaMU
yIJIEBOOPOIOB
["asorenonpoun3BoHbIE
YIJIEBOAOPOAOB: SJIEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIIECHUS
rajoresa

JeiicTBue menouei Ha
TaJIOTEHITPOU3BOTHBIC.
BzaumopeiicTBue
JITAJIOT€HAIKAHOB C MAarHUEM H
LIMHKOM

CucreMaru3anus u 0000IIeHHE
3HAHUM MO pa3aerny
"Yrinesogopoas!”

KonTponbHas pabota mo Teme
"YrneBogopoast"

https://m.edsoo.ru/DSPSN7E2J

https://m.edsoo.ru/J7Z7E7TAO0W

https://m.edsoo.ru/W6W1M4AS5R

https://m.edsoo.ru/V4X1R2Z7F

https://m.eds00.ru/O8Z9G2K3C

https://m.edsoo.ru/U1J5POM1J

https://m.eds00.1u/S9Q9Y 6GEN

44

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTMYECKHH P,
obmas popmyia, CTpoeHHe
MOJIEKYJI, U30Mepus,
HOMEHKJIATYypa,
kinaccupukanus, pusnyeckue
CBOMCTBA

https://m.edso0o.ru/S2E1N7P2Y




45

46

47

XUMHYECKHAE CBOMCTBA
MpeACNIbHBIX OJITHOATOMHBIX
CIIUPTOB

CriocoOsl MoJTy4eHus u
MIPUMEHEHUE OJHOATOMHBIX
CIUPTOB

[Ipocteie 3hupsr:
HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3UYECKUX U
XUMHYECKNX CBOMCTB

https://m.edsoo.ru/K8D5Q3HIV

https://m.edsoo.ru/V8G7P9D8Q

https://m.edsoo.ru/Z3X6J9ES5R

48

49

50

MHOroaroMHsbl€ CIIMPTHI:
STWICHIINKOJIb U MIMLEPHH, UX
¢bu3nvecKrne 1 XUMHYECKHE
CBOMCTBa

CriocoObl nostyueHus u
IMPUMCHCHUC MHOT'OAaTOMHBIX
CIIMPTOB

@EHOJI: CTPOCHUE MOJIEKYJIBI,
¢u3nyeckre CBONUCTBA.
TokcuyHOCTH (PeHOIIa

https://m.eds00.ru/X30Q308G0S

https://m.edsoo.ru/A7U3Y1J9K

https://m.edsoo.ru/D711 W3N9J

51

XuUMHUECKHe CBOMCTBA (heHoa

https://m.edso00.ru/O4MSL7U8Z

52

53

CriocoObl MosTy4eHus u
npUMeHeHue GpeHona

ITpakTruyeckas padora Ne 2.
Pemrenune skcriepuMeHTaIBHBIX
3a1a4 1o reme "CrupTsl U
¢denonbr"

https://m.edsoo.ru/B4N5S5A6K

https://m.edsoo.ru/U8JOUIV7TJ

54

55

Cucremarusanusa 1 0000IIeHne
3HAHUH T10 TeME
AnbIeruasl 1 KETOHBI:

AIIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOU TPYMIIbL;

https://m.edsoo.ru/N5SA0A7030

https://m.edsoo.ru/Z5Y2G5L5C




56

57

58

TOMOJIOTHYECKHE PSI/IbI, 00II1as
dbopmyia, uzomepus u
HOMEHKJIaTypa

AJbJIeTH/IBI B KETOHBI:

¢du3nveckrue CBONCTBA; PEaKIHH

IIPHUCOCAUHCHHA
PeaKHI/II/I OKHCJICHUSA U
Kau4CCTBCHHLIC pCaKI[UU
AJIBJCTHU 0B 1 KCTOHOB

CriocoObl nosryueHust
QJIbJIETUJI0OB U KETOHOB

https://m.edsoo.ru/F3A0M2F7]

https://m.edsoo.ru/K8B3L6XON

https://m.edsoo.ru/N203R 1G9P

59

60

OAHOOCHOBHBIE NPEIEIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJI

N3omepusa u HoMeHKIIaTypa

KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoiicTBa

https://m.edsoo.ru/Z0H2A2G7T

https://m.edsoo.ru/F2L3H3N1Y

61

XHWMHYECKHE CBOMCTBA
IIpeEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/M4X0E3J8N

62

63

64

Oco0eHHOoCTH CBOMCTB
MYpaBbHUHOM KUCIIOTHI.
MHoroo6pasue kapOOHOBBIX
KHUCJIOT

OCoOEHHOCTH CBOMCTB:
HENpeIeTbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KHUCIOT

IlonsTue o IMPOU3BOJHBIX

https://m.eds00.ru/Q6TENIY6G

https://m.edsoo.ru/I9Q3E3E0Z

https://m.edsoo.ru/V2O1H9Y9K




65

66

Kap6OHOBBIX KHCIIOT

Cnoco0bl mosry4eHus u
pUMeHeHHEe KapOOHOBBIX
KHCJIOT

CnoxxHbie A(UpHI:
TOMOJIOTHUYECKUUN PsiJI, 00IIIast
bopmyia, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/F5R1S6X4F

https://m.edsoo.ru/VOA7R1B&T

67

68

69

70

71

Du3NYECKUEe U XUMUICCKHEC
CBOICTBa 2(hUPOB

Pemenue pacu€THpix 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peakLuu, Ha ONpeiesieHre
MOJICKYJISIPHOM (hopMyITBI
OpraHMYECKOro BEIECTBA
[IpakTuueckas padota Ne 3.
Pemenue skcriepuMEHTAIBHBIX
3aja4 o reme "KapOoHoBbIE
Kuca0Thl. CioxxHble 3¢ups!”

XKupsl: ctpoenue, pusnueckue
Y XMMUYECKHE CBONCTBA
(runpomnu3)

Oco6eHHOCTH CBOMCTB KUPOB,
COZIEPIKAIINX OCTATKH
HenpeaeIbHbIX KUPHBIX
KHUCIOT. JKupsl B mpupojie

https://m.edsoo.ru/FOC1BOVS5S

https://m.edsoo.ru/M90O1B4B6A

https://m.edsoo.ru/N4F7Z2805Y

https://m.edsoo.ru/Z9E3Q5T5R

https://m.edsoo.ru/ W7X3EQ0AOM

72

MLIJIa KaK COJIM BBICIINUX
KapOOHOBBIX KUCIIOT, UX
Morotiee aericteue. Ilonsatue o
CHHTETHYCCKHX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/JSGSW5SW1W

73

T'eneTnueckas cBsI3b
YIJIEBOJIOPOJIOB U

https://m.edsoo.ru/V3J9U6T2S




KHCJIOPOJICOACPIKAIITUX
OpraHUYEeCKUX BEIIECTB

74

75

76

Pacuétel 1o ypaBHEeHUAM
XMUMUYECKHUX peaKIuii

KonTponbHas padota
Cucremarusanusa 1 0000IIeHnE
3HAHUHU 110 TEME

OOwas xapakTepucTHKa
YTJIEBOIOB U KJIACCH(UKAIIHSA
yIJ1€BOAOB (MOHO-, TU- U
0JIMCaXxapubl)

https://m.edsoo.ru/L7F2C3Z7R

https://m.edsoo.ru/V3D1ES5SI7S

https://m.edsoo.ru/V9D4B4N5SA

77

Monocaxapuabl: pusnueckue
CBOMCTBa M HaXOX/ICHHE B
pUpoje

https://m.edsoo.ru/HOH5B0QS5]

78

79

[IpuMeneHune TIIOKO3bI, €€
3HAYEHUE B )KU3HEACATEIbHOCTH
OpraHu3Ma

Jucaxapuasl: caxaposa,
MajbTO3a U JaKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHHE TUCAXapUJIOB

https://m.edsoo.ru/M5SW4E2L.ON

https://m.edsoo0.ru/F8X8V203R

80

81

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIeKyJI, pusnueckue u
XHUMHYSCKHUE CBOMCTBA,
IIPUMEHEHNE

[TousTue 00 HCKYCCTBCHHBIX
BOJIOKHaXx

https://m.edsoo0.ru/EQRIDON4Y

https://m.edso00.ru/F8G4S202S

82

83

Pemenue pacueTHbIxX 3a1a4 Ha
onpeJielIeHUE T0IU BbIX0oAa
MPOJIYKTA PEAKIIHH OT
TEOPETHYECKU BO3ZMOXKHOTO
Cucrematuzanusa 1 0000IIeHne

https://m.edsoo0.ru/B6YOHOP0OX

https://m.edsoo.ru/I3G8I1TS5Z




84

85

86

3HAHUU N0 pa3aeny

KonTponbhas pabota no teme
"Kucnopoaconepxaiue
OpraHN4eCcKHUe COeTUHEHU"
AMUHBI: K1accudukanus,
CTPOCHHE MOJICKYJI, 001Iast
dbopmya, uzomepus,
HOMEHKJIaTypa 1 (pusnueckue
CBOMCTBA

XUMHUYECKUE CBOMCTBA
amr(aTHIecKuX aMHHOB

https://m.edsoo.ru/U3H7R611Z

https://m.edsoo.ru/X6 WOL4P2C

https://m.edsoo.ru/U707U5M3G

87

AHWIIMH: CTPOCHUE AHWINHA,
0COOEHHOCTH XMMHYECKHX
CBOMCTB aHUJIMHA

https://m.edsoo.ru/H8X5D1J4W

88

89

CriocoObl nostyueHus u
pUMEHEHHE an(aTHIECKIX
aMHUHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa
U uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MIPEICTaBUTENN 0-aMUHOKHCIIOT

https://m.edsoo.ru/V3S6J4P31

https://m.edsoo0.ru/E9QC3K8G7F

90

XnMHUyecKre CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUCHHUE
amuHokuciior. CHHTE3 U
THJIPOJTU3 TICNITHJIOB

https://m.edso00.ru/O310Z8L2Y

91
92

93

benku xak npupoaHsie
MOJIMMEPBI; CTPYKTYPHI OEIKOB
XUMHYECKHE CBOMCTBA OEIIKOB
A3oTcoaepkalime
rETEPOLUKINYECKHE
coeauHenus. HykiienHoBbIE

https://m.edsoo.ru/I6F3C9X9Z

https://m.edsoo.ru/T9X1A9YS8S

https://m.edso0o.ru/O2Z9S9H20




KHUCIIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas poJib

94

[TpakTuyeckas pabora Ne 4.
Pemenne skcriepuMeHTaNbHBIX
3a/1a4 10 TeMe
"A3zoTconepxaniue
OpraHu4eckue coeAnHeHus"

https://m.edsoo.ru/ASEQUSLIK

95

96

97

[TpakTuyeckas pabora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aja4 1o Teme "Pacro3HaBanne
OpraHUYeCKUX COCTUHECHUI"

KontponbHas paboTa 1o teme
"A3oTcoepxaiine
OpraHUYeCKUE COeTUHEHUS"

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX
COEMHEHUIN U METOIbI UX
CUHTE3a —II0JIMMEpHU3aLus U
ITOJIMKOHACHC AU

https://m.edsoo.ru/P4N4A8B6L

https://m.edsoo.ru/QON6T3R9J

https://m.edsoo.ru/I4B1S8Z2E

98

99

100

Ilnactmaccel. YTunusanusa u
nepepaboTKa MIacTuKa

DnacToMepbl: HaTypaJIbHBIN
CUHTETUYECKUE KAyUyKH.
Pesnna

BonokHa: HaTypalbHbIE,
HCKYCCTBEHHBIE,
cuHTeTnueckue. [lomumepsr
CHEIHaIbHOTO Ha3HAUEHUS

https://m.edsoo.ru/ESF274X9U

https://m.edsoo.ru/I8A6J0ISU

https://m.edsoo.ru/D7LOA8F8L

101

102

[IpakTuueckas padorta Ne 6.
Pemmenune skcriepuMeHTaTbHBIX
3aj7a4 1o teme "Pacro3HaBanne
IUIACTMACC U BOJOKOH"

O0001IeHYE ¥ CUCTEMAaTU3 AU

https://m.edsoo.ru/Q916R6R8H

https://m.edsoo.rw/Y8G3H7QI1T




M3Y4YEHHOI'0 MaTepuasa 1o TemMe
"BricokOMOJIEKYISIPHBIE
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHHS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

AtoMm. CocTaB aTOMHBIX sJIEp.
XuMHUYeCcKui 3j1eMeHT. M130Tonbl

CTtpocHHeE SIIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBKIC
qucia

Krnaccudukanusa XumMuueckux
3JIEMEHTOB (s-, p-, d-, f-
AJICMEHTHI)

Pacnipenenenue 31€KTpoOHOB 110
aTOMHBIM OpOUTaISIM

DJEeKTPOHHBIC KOH(PUTYpaIUU
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUU

DNeKTpOHHbIE KOH(PUTYpaluu
WOHOB.
DeKTpOOTPULIATETBHOCTD

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX dIeMEeHTOB /JI. 1.
MenneneeBa, CBI3b C
COBPEMEHHOMN TEOPUEN CTPOCHUS
aToOMOB

https://m.edso00.ru/B308B6GSI

https://m.edsoo.ru/H9Z1P9T5]J

https://m.edsoo.ru/B7U6U4A9H

https://m.edsoo.ru/T4V4AN2S0X

https://m.edsoo0.ru/HYO8GSHOP

https://m.edsoo.ru/W2D7V4R3W

https://m.edsoo.ru/VOB8R3F7D

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUYECKUX HJIEMEHTOB
1 00pa3yeMbIX UMHU IIPOCTHIX U
CJIOKHBIX BEILIECTB 10 TPyIIaM U
nepuojam

https://m.edsoo.ru/KOUSH7T61




10

11

12

13

14

15

KonTposnbnas
pabora.Cucremaru3zanus u
000011IeHNE 3HAHUH I10 TEME

Bunapl xuMrueckoi CBA3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJIEHTHOM CBsi3U. BosopoaHas
CBA3b. MexXMOJIEKyIIsIpHBIC
B3aUMOJICUCTBU

BaneHTHOCTh U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
ANEKTPOHHON CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUYECKUM
CTPOCHHUEM

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemiectBa MoneKyIsipHOro U
HEMOJIEKYJISIPHOTO CTPOCHHS.
Tunsl KpUCTATUTMYECKUX
PELIETOK U CBOKCTBA BELIECTB

[TonsiTHE O AMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUJIHBIX PacTBOPAX

HcTuHHBIE PacTBOPSI:
HaCBILLIEHHbIE U HEHACHIIIEHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

https://m.edsoo.ru/O6X1C6Z8M

https://m.edsoo0.ru/O2Y8A7D50Q

https://m.edsoo.ru/D4F0X611N

https://m.edsoo.ru/M60O7MS5HEQ

https://m.edsoo.ru/K4V0S1L2D

https://m.eds00.ru/N2Q9T7M2G

https://m.edsoo.ru/X3D3K4MIL

16

17

CriocoOsbI BBIpaKEHUS
KOHIICHTPALMU paCTBOPOB

Pewenune 3amau ¢
HCIIOJIb30BaHUEM ITOHATUN
"MaccoBasi 10J11 paCTBOPEHHOIO

BemiecTBa", ""MoJsipHas

https://m.edso0o.ru/X4GOLED8E

https://m.edsoo.ru/C1J2X8I3D
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19

20

KOHIIEHTpanus"
Kinaccudukanms u
HOMEHKJIATypa HEOPTaHHUECKUX
BEIIECTB

KonTposbnas
pabora.Cucremaru3zamnus u
000011IeHNE 3HAHUH I10 TEME

KonTponbhas pabora no remam
"CtpoeHue aToma.
[lepuonnueckuii 3aKoH 1
IIepnonnueckas cucrema
XAMUYECKUX dieMeHToB /1. U.
Menpneneesa", "Crpoenue
BelecTBa. MHOroo0pasue
BemecT"

https://m.edsoo.ru/O9L5P8OSA

https://m.edsoo.ru/I8Q4Q0K70Q

https://m.eds00.ru/N2T0A3D5Z

21

22

23

24

Knaccudukanus XuMmiuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMs U
MIpEeBpALICHHS] SHEPTUU TIPU
XMMHUYECKHX peaKIusix
TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuueckue
ypaBHEHHUSI

Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEaKIui 1
TEPMOXUMHUYECKUM YPABHEHUSIM

CKopocTh XMMHUECKOHN peaklnu,
€€ 3aBUCUMOCTB OT PAa3JIUYHbIX
¢akropos. Katanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DOL4K 6K 41

https://m.edso0.ru/R5M405T21

https://m.edso00.ru/R3S4J3B9T

https://m.edsoo.ru/TOY 1 X8N4H

25

I'omorennsie u TCTCPOTCHHEBIC

https://m.edsoo.ru/ASY7R6D5Q




26

peakuuu

[IpakTrueckas padora Ne 1 o
teMe "BinsHue pa3nuyHbIX
(haKkTOpOB HA CKOPOCTh
XUMUYECKON peakuun"

https://m.edsoo.ru/X4ROR8UIM

27

Oo6partumsbie 1 HEOOpaTUMBIE
peakiuu. XMMHUYECKOe
paBHOBecHue

https://m.edsoo.ru/Y3B3D208J

28

29

[IpaxTnueckas padora Ne 2 o
Teme "BiusHue pazinyHbIX
(akTOpOB Ha MOIOKEHUE
XUMHUYECKOIO paBHOBeCUS"

DIIEKTPOJIUTHYECKAS
nucconuanus. CUibHbIe U
ca0bie 25eKTpoauThl. CTEeHb
JACCOIAAIAN

https://m.edsoo.ru/S6D4N9U4E

https://m.edsoo.ru/USL5Z3Y0OM

30

Honnoe npousBeieHUE BOJIBI.
Cpena BOJHBIX pacTBOPOB.
Bonoponusriii mokasarens (pH)
pacTtBopa

https://m.eds00.ru/M904WO0OK4Y

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIINE B pacTBOPax
AJEKTPOJIUTOB

https://m.edsoo.ru/ W6 X0F7Q3A

32

[IpakTnueckas padora Ne 3 o
TeMme "XUMHUUYECKHE pEeaKIuu B
pacTBOpPAX 3JIEKTPOIUTOBR"

https://m.edsoo.ru/VOY2E9E2B

33

34

OKHUCIIUTENILHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH.
Baxnelnme oKUCINTENN U
BOCCTAaHOBUTEIHU

Metoa 351eKTPOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca

https://m.edso00.ru/R2J6X7C00

https://m.edsoo.ru/A6C2R2U20
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DNEeKTPOIN3 PaCTBOPOB U
pacIiaBoB BELIECTB

https://m.eds00.ru/O600M4J9J

36

37

Pemenne 3anau pasinn4HbIX
TUIIOB

Pemenne 3aJlaq pa3JINIHbIX
THUIIOB

https://m.edsoo.ru/T1ASR5T2U

https://m.edsoo.ru/E8G3P1S1Y

38

Cucremarusanusa 1 00001IeHnE
3HaHUHU 110 TeMe "XUMHUYECKHE
peaxkuun"

https://m.edsoo.ru/I0OP3L5190Q

39

40

KonTponbhas padota no teme
"Xumuueckue peakiuu"

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreme
XHMHUYECKUX djieMeHToB /I, U.
Menneneesa 1 0COOEHHOCTH
CTPOCHUS UX aTOMOB.
duznyeckue CBOMCTBA
HEMETaJIJIOB

https://m.edsoo.ru/T9S3IKIU7P

https://m.eds00.ru/Q1TIKS5G9C

41

Annotponusi HeMETauIoB (Ha
npuMepe KUCIopoa, Cephl,
dbocdopa u yrieponaa)

https://m.edsoo.ru/NSUSG9H1H

42

Bonopoa: nonyuenue,
¢busnyeckue 1 XUMHUYECKUE
cBoucTBa. ['mapuael

https://m.edsoo0.ru/N2MOT2H6M

43

44

T"anorensl: HaXxoK/IEHIE B
MIPUPOJIE, CIOCOOBI OTYUYCHHS,
(hU3UYECKHe U XUMHUYECKUE
CBOMCTBa

l'anorenoBonopoabI.
Baxneimnme
KHUCIIOPOACOAEPKAILINE
COCIHMHECHHS TaJIOTCHOB

https://m.edsoo.ru/J1IU1B5I3C

https://m.edsoo.ru/Z8W3T6R4F




45

46

47

48
49

JlaGopaTopHblie 1
MIPOMBIIIJICHHBIE CITOCOOBI
MIOJIyYEHHS T'aJIOT€HOB.
[IpuMeHeHue rajnoreHoB U ux
COETUHEHUN

[TpakTrueckas padota Ne 4.
Pemenne skcniepuMeEHTAIBHBIX
3azad4 no reme "l"anorednr"”

Kucnopon: naboparopHslie u
IIPOMBIIIIJIEHHBIE CTIOCOObI
NOJTy4eHUs, PU3NUECKHE U
XUMHYecKHe cBoiicTBa. O30H.
[TpumeHeHune KUCIOPOAa U 030Ha

OKcHIbl ¥ IEPOKCHIBI

Pemenue 3amau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/X7Z9E2F9H

https://m.edsoo.ru/KON3C2G2T

https://m.edsoo.ru/L6U6D7Z27U

https://m.edsoo.ru/VIN4COR0Y

https://m.edsoo.ru/I7TA9X6N3N

50

Cepa: HaxOKeHUE B IPUPO/IE,
CIIOCOOBI MOTYUYEHHUS,
¢bu3nyeckue 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/HSF2T1JOE

51

CepoBoaopo, CyIbpuabl

https://m.eds00.ru/X6C009G6R

52

Kucnopoaconep:xarime
coeanHeHus cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCJIOTHI

https://m.edso00.ru/G4Z4X3P9K

53

54

[IpakTnueckas padora Ne 5.
Pemenune skcriepuMeHTaTbHBIX
3amad o teme "Cepa u eé
coelMHeHus "

A3OT: HaX0X/IeHUE B IIPUPO/IE,
CIOCOOBI MOTYYECHHUS,
¢buznvecKkre 1 XUMHYECKHE
CBOMCTBAa. AMMHMAK, HUTPHIBI

https://m.edso0.ru/N612YOH3N

https://m.edsoo.ru/NS§D9U7F7B




55

56

57

Kucnoponconepxkarniue
coenuHenns azora. OcoOeHHOCTH
CBOMCTB a30THOI KHUCIOTHI

[IpuMeneHnue a3ora u ero
coeMHEHU. A30THBIE
yanoOpeHus

docdop: HaXOKICHUE B
MIPUPOJIC, CIIOCOOBI TIOTYUYCHHS,
bu3nvecKre 1 XUMHUECKUE
cBoricTBa. Pochuast u hochun

https://m.edsoo.ru/Q5F6D7A3T

https://m.edsoo.rv/U7Q1L6M3B

https://m.eds00.ru/O6F0F4G6N

58

Oxcunst hocdopa,
dhochopcoaepkaye KUCIOTHI.
Comu pochopHOI KUCITIOTHI

https://m.edsoo.ru/W7X8I9R0OV

59

[Tpumenenue dhocdopa u ero
coeauneHuit. ®ochopHbie
yaoOpeHus

https://m.edsoo.ru/J7H0J5I8Y

60

ITpakTruueckas padora Ne 6.
Pemenune skcriepuMeHTaIBHBIX
3aja4 no Teme "A30T u ochop u
uX coequHenus"

https://m.edsoo.ru/W6K&J3L1M

61

Yraepoa: HaXOXKJIECHHUE B
IIPUPOJIE, AIJIOTPOIIHBIE
MoaupuKanuy; GU3ndecKue u
XMMHYECKHE CBOICTBA,
MIPUMEHEHNE

https://m.edsoo.ru/H2P8Q0X8G

62

Oxcun yrinepona(Il), oxcun
yraepoaa(IV), yronpHas kucinora
U e€ colin

https://m.edsoo.ru/S4B2M3B7D

63

64

Pemenue 3agayd pa3nuyHbIX
THIIOB

Kpemuuii: HaxoxeHue B
MIPUPO/IE, CIOCOOBI MOTYUYECHHUS,
(hU3UYECKUE U XUMUYCCKUE

https://m.edsoo.rw/E8O2D5U6T

https://m.edsoo.ru/L6J2R1H6G




65

CBOICTBa

Oxkcun kpemausa(I1V),
KpEeMHHUEBasi KUCII0Ta, CHIINKATHI

https://m.edso0.ru/G1Y3D7Q9L

66

IIpuMeHeHne KpeMHUS U €T0
coenuHennii. CTEKIIO, eTo
MOJTyYeHUe, BUJIbI CTEKIIA

https://m.edsoo.ru/ESEOVOQ8H

67

68

Pemenune 3anau pasiau4HbIX
TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3gaHui 1o teme "Hemeramnber"

https://m.edsoo.ru/B8S614T61

https://m.edsoo.ru/O1M50704P

69

KontponbHas paboTa o teme
"Hemeramisr"

https://m.edsoo.ru/B6H3W6P4F

70

AHanu3 pe3yabTaToB
KOHTPOJILHOM paboTHhl,
KOppEeKLHsI OINO0K

https://m.edsoo.ru/V2U1S70Q0K

71

72

73

[TonoxeHnne MeTauioB B
Ilepunonnueckoii cucreme
XUMHNYECKHUX I3JICMECHTOB.
OcoOeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIOB

O6mue dpuznyeckue cBOcTBa
MeTtauioB. [IpuMeHnenue
METAJUIOB B OBITY U TEXHUKE

Cnnassl MetasuioB. Kopposust
METaJIJIOB

https://m.edsoo.ru/Q6G6I3M2H

https://m.edsoo0.ru/W6R4E0G2Y

https://m.edso00.ru/Y600U90Q6]

74

Pemenue 3amaq Pa3JINIHbIX
THUIIOB

https://m.edsoo.ru/F5Q3U1IT7C

75

DAEKTPOXUMHUECKUN Psijl
HanpspkeHui Metamo. Oouue
CIIOCOOBI MOTYYEHHS] METAJIIOB

https://m.edsoo.ru/DOK6S0G5Z

76

OO6mrast xapakTepucTUKa

https://m.edsoo.ru/HOP9F 1140




77

MeTaJuoB [A-rpynmsl
[Tepuonnueckoit cucTemsl
XUMHYECKUX 3J1eMeHTOB. HaTpuit
Y KaJUi: MOJy4YECHHE,
¢busznyecKkrue 1 XuMU4YecKHe
CBOMCTBA, IPUMEHEHUE TPOCTHIX
BEILIECTB U UX COCIMHEHUI

OO6m1ast xapakTepucTHKa
MeTauioB [IA-rpynmel
[Tepuonuueckoit CUCTEMBI
XAMUYECKHX DJIEMEHTOB.
Marnuii u KanplUuid: OJy4YeHue,
(du3HUecCKre U XUMUYICCKUE
CBOMCTBA, TPUMEHEHUE MTPOCTHIX
BEMISCTB M UX COSTMHEHUH

https://m.edsoo.ru/V3Y1VIX10Q

78

79

80

81

JKEcTKOCTB BOIBI U CIIOCOOEI €8
yCTpaHCHHS

ANIOMUHUN: TIOTy4YEHHE,
¢bu3znyecKkrue 1 XuMHYECKHe
CBOWCTBA, IPUMEHEHNE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHUHMS,
UX IPUMEHEHUE

Pemenune 3amaq Ppa3JINIHbIX
THUIIOB

https://m.edsoo.ru/I3C8S1B4S

https://m.edsoo.ru/E7VIMO0A9C

https://m.edsoo.ru/D7F6B3T1W

https://m.edso00.ru/S1Z1C6E6C

82

83

[IpakTuueckas padora Ne 7.
Pemenne skcriepuMeEHTAIBbHBIX
3a1a4 no teme "Merauisl
IJIaBHBIX noarpymnm"

OO1m1ast xapaKTepUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIII
(b-rpynm) Ilepuoanyeckoi

https://m.edsoo.ru/UOTSWOT8W

https://m.edsoo.ru/Y4U1X2L8Y




CUCTEMBI XUMHNYCCKHUX
9JICMCHTOB

84

duznueckue 1 XUMHUYECKHE
CBOMCTBa XpOMa  €ro
COEAMHEHHM, UX IPUMEHEHUE

https://m.edsoo.ru/P5SM6C0Z2L

85

Baxkneiime coeIMHEHNS
Maprania. [lepmanranar kanus,
€r0 OKHUCJINTEILHBIE CBOIICTBA

https://m.eds00.ru/GO9V6U6W7K

86

87

88

89

duznyeckre 1 XUMHUYECKHE
CBOICTBA kKeJe3a U ero
coenuHenuil. [lonydenne n
IIPUMEHEHHE CIUIABOB XKelle3a

du3nYecKUe U XUMUYECKUE
CBOICTBA MEOU M €€ COCANHCHUH,
UX IPUMCHEHHUE

du3nyecKkne U XUMHUUICCKHIE
CBOMCTBa OUHKa U €10
COGHHHGHHﬁ, HUX IPUMCHCHUC.
FI/I,[[pOKCOKOMHJ'ICKCBI OHMHKa

ITpakTryeckas padora Ne 8.
Pemenue skcriepuMeHTaIBHBIX
3a1a4 1o reme "Merasuibl
1o00YHbIX oArpymnm"”

https://m.edsoo.ru/ WON7H8X3L

https://m.edsoo.ru/A206Y417X

https://m.edsoo.ru/X6E7T0B0Q

https://m.edsoo.ru/U4Y3B9Z0F

90

91

92

Pemenne 3amau pa3inu4HbIX
THIIOB

O0o0011IeHNEe U CHCTEMATH3aLIHS
M3YYCHHOT'O MaTepraa Imo TeMe
"MeTtamibr"

KonTponbHas pabota mo Teme
"Merasnbel"

https://m.edsoo.ru/K9E4A6X1K

https://m.edsoo.ru/L9T6K7H6]

https://m.edsoo.ru/F7K8J0Z0D

93

AHanu3 pe3yJbTaToB
KOHTPOJIbHON paloTHI,

https://m.edsoo.ru/V3S3F1T7X




94

95

96

97

KOPPEKIHsI OIIHOO0K

Posne xumum B obecrieueHNH
YCTOMYHMBOI'O pa3BUTHUSA
yenosedecTsa. [lonarue o
Hay4HBIX METOJAX UCCIIEIOBAHUS
BELICCTB

Hay4Hble MPUHIIHIIBI
oprannu3aivi XUMHYCCKOIO
npou3BojicTBa. [IpoMbIiuieHHBIE
CIIOCOOBI TTOTYYCHHS BaXKHEHUTITNX
BEIIIECTB

XUMHUECKOE 3arpsi3HEHUE
OKpY>KalOIlIEH Cpesibl U €ro
MOCTIC/ICTBUS

XUMHUs U 37J0POBbE YEI0BEKA.
JlekapcTBeHHBIE CpencTBa

https://m.edsoo.ru/X8S9I3V1H

https://m.edsoo.ru/SOY7D1H7S

https://m.edsoo.ru/Y 1Z8P4E2H

https://m.edsoo.ru/POY9R3L.2J

98

99

100

101
102

Xumus nuiy. Pons xumuu B
0o0ecCIIeueHNH ITUIIEBOM
0e30IMacHOCTH
Kocmernueckue n
napQroMepHbIe CpeCTBa.
briToBas xumus

XUMHS B CTPOUTEIBCTBE.
Baxxneiimme cTpouTeNbHbIE U
KOHCTPYKLIHMOHHBIE MaTepUAIIbI
KonTponbHas pabota

XuMUS B CETHCKOM XO3STHCTBE.
Y nobOpenusi.

https://m.edso00.ru/T6S4G1V5U

https://m.edso00.ru/C7TN6YIKSK

https://m.edsoo.ru/C4Y4W1ROW

https://m.edsoo.ru/X0D2Q6MEB

https://m.eds00.ru/O003L3W9S

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







ITPOBEPAEMBIE HA EI'D 11O XUMHUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1

Brnanenue cucteMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

1.2

OCHOBOIIOJIArarolue MOHATUSA (XUMHUYECKUHA DJIEMEHT, aTOM, H30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-31eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHCIICHMS,
XUMHYECKass CBsA3b (O- U T-CBSA3b, KpPATHBIE CBSI3U), THOpUAM3ALMUSL
aTOMHBIX OpOuTased, KpHUCTalJIMuecKas peleéTka, Mojb, MOJIApHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, PacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIH
CKeJeT, (YHKIUOHAJbHAsl TpyIlma, paguKal, HU30MEpbl, CTPYKTypHas
¢dopmyna, uzomepus  (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAaHCU30MEpHSI), TOMOJOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEIUHEHUs, OMOJIOTMYECKH aKTHBHbBIE
BellecTBa (yriaeBo/ibl, JKUPBI, OEIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHUHT, THITHI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOJINTUYECKAS AUCCOLUALNS, CTENIEHb IUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb, O3JEKTPOJIM3, CKOPOCTb XHUMHYECKOW  peakuuw,
XMMHUYECKOE paBHOBECHE)

TCOPHUU W 3aKOHBI (Teopm[ XUMHUYCCKOIro CTpPOCHUA OPraHuYCCKHUX
BeniectB A.M. byTtiepoBa, Teopus 3JIE€KTPOJUTHYECKON IUCCOLMALNH,
[lepuognueckuii 3axkon .M. MenneneeBa, 3aKkOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SA3BIK XHMHUH, MHUPOBO33PEHYECKHE
3HaHUA, JCKAIME B OCHOBC IMOHMMAaHUA IMPUIUHHOCTH U CUCTEMHOCTHU
XMMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIECHUS O CTPOCHHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM U HAAMOJIEKYJISIPHOM YPOBHSX

1.3

IpEaACTaBICHUA 0 MEXaHU3Max XUMHYCCKHUX peaKquI,
TCPMOANHAMHUYCCKUX n KHHECTHYCCKHNX 3aKOHOMCPHOCTAX nux
IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/I'-ICCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBEC, IOJYUCHHUH U
0e30ImacHOM HCIIOJb30BaHHNH BaKHEUIIINX HCOPTaHNYCCKUX n
OpraHn4Y€CKUX BCIICCTB B 6I)ITy u Hp&KTH‘—ICCKOﬁ JCATCIIBHOCTH
YCJIO0BCKa

1.5

o0Iye Hay4Hble HMPUHIMIBI XUMHYECKOTO MPOM3BOJACTBA (HAa MpUMeEpe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CdopmupoBaHHOCTH YMEHUI BBISBIISITH:

2.1

XapakTepHble TMPU3HAKM M  B3aUMOCBS3b HW3YYEHHBIX IOHSTH,
MPUMEHATh COOTBETCTBYIOIIME TMOHSTUSI TMPU OINUCAHUU CTPOEHUS U




CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBPALCHUN

2.2

B3aMMOCBS3b XHMUYECKHUX 3HAHUN C MOHATHIMH HU MNpeaACTaBJICHUAMU
ApPYyrux mnpeamMeToB IJisd 0oJsiee OCO3HAHHOIO MOHUMAHHS U OOBICHEHHUS
CYIIHOCTHU MAaTCPUAJIBHOI'O CAMHCTBA MHpPa

CdopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

3.2

HaAauMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOOAHOro COro3a
TGOpeTquCKOfI u HpHKHaﬂHOﬁ XMMHU W TpHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHU4YCCKUX U
HCOPraHN4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHYECKYI0 CHMBOJIMKY JII COCTaBJIEHHS (OPMYJT HEOPraHHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX
U CKeJIEeTHBIX) (POPMYJI OpraHMUYECKHUX BEIIECTB

CdhopmupoBaHHOCTH YMEHHUS KJIACCUDHUITUPOBATH:

4.1

4.2

HCOPraHn4eCKUuc BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHsA H
KpUTCpru 1JIA KJ'IaCCI/I(i)I/IKaI_II/II/I HN3Y4aCMbIX XUMHUYCCKHUX 00BEKTOB

OpraHMYEeCKHe BEILEeCTBA, CaMOCTOATEIbHO BbIOMpaTh OCHOBaHUS U
KpPUTEpUU JUIsl KIacCU(PUKAIMK N3yJaeMbIX XMMUYECKUX OObEKTOB

4.3

[0 pa3JIM4HbIM IpHU3HAKaM (YUCIY U COCTaBy pEarupyrOUIMX BEILECTB,
TeioBoMy 3(GQEKTy peakiyy, W3MEHCHHIO CTENCHEeH OKUCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIIUHU, YIACTHIO KaTaJu3aTopa)

CpopMHUpPOBAaHHOCTh YMEHHUSI XapaKTEPHU30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKUX 371eMeHTOB 1 — 4 nepuonoB [lepnoauueckoit cucremsr JI.1.
MenzeneeBa 1 UX BaJICHTHbIE BO3MOYKHOCTH, UCIOJIb3Ys MOHATHA S-, P-,
d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHU

ChopMupOBaHHOCTb yYMEHHUSI OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMblX UMH COECIUHEHHH IO
IIEpUOAAM U IpyIIam

ChopMUpOBaHHOCTb YMEHHSI COCTaBJIATh YPABHEHUS XHUMHYECKUX
peakMil U pacKpbIBaTh UX CYIIHOCTH:

7.1

7.2

7.3

OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

YPaBHEHHUs PEAKUUN pa3Iu4HbIX THUIIOB; TOJHBIE M COKpAIIEHHBIE
YpaBHEHHUSI peakluii HIOHHOTO 0OMEHa, yUUThIBAsl YCIOBHUSI, IPH KOTOPBIX
9TH peaklMy UAYT 10 KOHIA

peakuii TUApOIM3a, peaklMid KOMIUIEKCOOOpa3oBaHMs (Ha MpuMepe
T'HIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

8.1

C(I)OpMHpOBaHHOCTB YMCHUS NMOATBCPIKAATD:

Ha KOHKDPETHBIX TMpHUMEpax XapakTep 3aBHCHUMOCTH PEaKIMOHHOMI
CIIOCOOHOCTH OpPraHMYECKHUX COEIUHEHHH OT KpaTHOCTH M THIMa
KOBAJIEHTHOM CBSI3M (OG- U T-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJaX, a TaK)Ke OT OCOOCHHOCTEH pean3aliy pa3IndyHbIX
MEXaHU3MOB NPOTEKaHUs peakLui

8.2

XapaKTEepHble XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMH U 3alIUCSMU YPaBHEHUN XUMUYECKUX peaKkIuil

ChopmupoBaHHOCTh YMEHHUS XapaKTEepH30BaThb COCTAB M Ba)KHEHIIME
CBOMCTBa BENIECTB, MPUHAICKAIIUX K ONPEAeIEHHBIM KjaccaM H
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10.1

10.2
10.3
10.4

rpynmnaM coeIuHeHUH (IPOCThIE BEIIEeCTBA, OKCUBI, TUIPOKCUIBI, COJIH;
YIIIEBOAOPOIBI, IPOCTHIC IPUPHI, CIUPTHI, (HEHOIIBI, AITBICTH/IBI, KETOHBI,
KapOOHOBBIC KHUCIJIOTBI, CJIOXKHBIC S(UPBI, KHUPBI, YIIEBOJABI, AMHHBI,
AMUHOKHCIIOTBI, OSJIKH)

ChopMupoBaHHOCTh yMEHHS MPOBOAUTH PACUEThl MO XUMHYECKUM
dbopMysiaM W YpaBHEHHSIM XUMHUYECKHX PEAKIHd C HCIOIb30BAHHEM
(bu3MYECKUX BEIIMYMH:

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOJHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM
J0JIel pacTBOPEHHOTO BEIIECTBA MJIM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM Wi 00BEMHOM JI0JIH, BBIX0/Ia MMPOYKTA PEAKIIUU
TEIJIOBOTO 3¢ (eKTa peaKkIui
00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HAXOKJICHUIO XUMUYIECKOW (POPMYJIBI BElIecTBa

11

Buanenne cucremol 3HaHMM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IPUPOJIbI, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUE IPUMEHSTh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MHCCJIEIOBAaHUU BEIIECTB U JJIA
OOBSICHEHUS! XUMHUYECKUX SIBJICHMH, MMEIOLUIMX MECTO B IpPHUPOJE,
MIPaKTUYECKON JAESITEIbHOCTU YEJIOBEKA U B IOBCETHEBHOM KU3HU

12

ChopMupoBaHHOCTH yMEHHUS TPUMEHATh (UCIOJIB30BATh) 3HAHUS O
COCTaBE W CBOMCTBAaX BEIIECTB Ui JKCIEPUMEHTAIbHON MPOBEPKH
TUTOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
peakuuMiéi ¥ TMPOTHO3UPOBAHUS BO3MOYKHOCTEM UX OCYIIECTBIICHUS;
CUCTEMHBIE XUMHUYECKHWE 3HAHUSA JUII OOBACHEHUS W TIPOTHO3MPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPHUPOAY; s MPUHATHA
TPaMOTHBIX PEIICHUI TTPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMHUEH

13

14

15

CpopMHUpOBAaHHOCTH YMEHHS TUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHI
HKCHEPUMEHT (TOJIyueHHEe U H3Y4YEeHUE CBOICTB HEOPraHMYECKUX MU
OpPTaHWUYECKHUX BEIIECTB, KAUECTBEHHBIC pEAKIUU YIIEBOJOPOJIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIIMX OPraHMYECKUX BEIIECTB,
pereHue OKCIEPUMEHTANBHBIX ~ 3aJad [0  PacllO3HABAHHIO
HEOPTraHMYECKUX M OPraHMYEeCKHUX BEIIECTB) C COOJIIOJCHHEM MpaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
o0opyaoBaHueM; GOpMyIHPOBAThH LENN HCCIEI0BAHUS; MPEICTABIATH B
pa3nmuyHOi  (opMe pe3yNbTaThl OKCIEPUMEHTa, aHAIM3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb

ChopMupoBaHHOCTh YMEHHSI OCYHIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XUMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCOBOM nHpopmaimu, ceth HTepHeT n
JpyrHe), KPUTHYECKH AaHAIM3UPOBAaTh XHMUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM
yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA 3KOJOTUYECKOW OEe30MacHOCTH
MOCIIEACTBUI OBITOBOM M TPOM3BOACTBEHHOW JEATENBHOCTH YeNOBEKa,
CBS3aHHOW C TIepepadOTKONM BeIIECTB; C(HOPMUPOBAHHOCTH YMEHHI
OCO3HABaTh  OMACHOCTh  BO3JCHCTBUSI HA  JKHUBBIE  OPTraHU3MBI
OTpeNIeNIEHHBIX BEIIECTB, IOHMMAs CMBICH T[OKa3aTels MpenenbHOI




I[OHyCTHMOﬁ KOHIOCHTpAallU, W TMOSACHATL Ha IMpUMCpax CIIOCOOBI
YMCHBIICHUSA U IPE€AOTBPAIICHUSA UX BPECIAHOI'O BOBI[CﬁCTBPIH Ha OpraHu3m
YCJIOBCKaA
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XUMHNHU

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJIeNb CTpOeHUsi atoMa. Pacmpenenenue
AJIEKTPOHOB IO JHEPreTHYecKHM ypoBHsM. Kiaccupukanuss XUMHUECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aToOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXKJIEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAS
KoH(puUryparus aroma. BaJleHTHBIC AJIEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dneMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
MepuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWMCTB IPOCTBIX
BEILIECTB, BOJOPOJIHBIX COEAMHEHH, BBICIIIMX OKCUJOB U TUJIPOKCHJIOB

1.3

1.4

BaneHTHOCTb. :‘)HeKTpOOTpI/IHaTCJIBHOCTL. CTeneHb OKHUCIICHUS

Bunpl xumuueckoi cBs3M (KOBaJCHTHAsI, HOHHAsI, METAJLLTNYeCKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBanus. MeXMOJIEKyIsIpHbIE B3auMoAeicTBus. BemecTpa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpO€HHs. THUIbl KPUCTAIUIMYECKUX
peimérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

1.5

1.6
1.7

1.8

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMYECKHX — peakluil B
HEOPraHUYECKON ¥ OPraHN4eCKON XMMHH. 3aKOH COXPAaHEHMsI MacChl BELLIECTB

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
TennoBbie 3¢ dexThl XUMUYECKUX peakiuii. TepMoxuMudyeckue ypaBHeHUs

OOpatuMble peakuuu. XUMU4eckoe paBHoBecue. DakTophl, BIHAIOLIME Ha
COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense

1.9

1.10

QHGKTpOHI/ITI/I‘ICCKaﬂ JUucconuranus. CunbHBIC U cla0bie SJICKTPOJIUTHI. Cpena
BOAHBIX PACTBOPOB BCUICCTB: KHUCIIAA, HCfITpaJIBHaSI, mCJI049YHas. Cremnenb
Jucconyanuu. Peakiyyu HOHHOTO oOmeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii mokaszarens (pH)
pacTBopa

CriocoObl BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB: MAaccoOBasi A0JIsl pACTBOPEHHOTO
BELIECTBA, MOJIIpHAs KOHILEHTpauus. HacelllleHHble UM HEHACBILLEHHBIE
pacTBOphL, pacTBOpUMOCTh. Kpuctamioruaparsl

1.12
1.13

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBefeHne BEmecTB B cpenax
pa3HbIM 3HaueHueM pH. MeTobl aeKTpoHHOTO OanaHca

DIEeKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH
OCHOBBI HEOPraHUYECKON XUMHUHU

2.1

2.2

Krnaccudukanus Heopraunueckux coequHeHnii. Homenknarypa HeopraHm4eckux
BEILIECTB
XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpWUM, Kanuil, KajdbLUW,

MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) M MX coenuHeHmid. OOmue
CTOCOOBI OTYYCHHUSI METAJIIOB

23

XUMHUYECKHUE CBOWCTBA Ba)XXHEHIIUX HEMETANIOB (TaJloT€HOB, CEpPbI, a30Ta,
dbochopa, yrimepoma W KpEeMHHUsS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJCOAEPKAIIMX KUCIOT, BOJOPOIHBIX COCTMHEHN )
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2.5

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIHICCTB, MPUHAMJICIKAIINX K pa3JINYHBIM
KJlacCaM

I/II[CHTI/I(l)I/IKaHI/IH HCOPTraHNUYCCKUX COGHHHGHHﬁ. KauecTtBeHHBIE pE€aKku Ha

HCOPTraHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPraHMYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHMSI TEOPUUM XUMHUYECKOI'O CTPOCHMUSI OpPraHMUYECKUX
coequHennii A.M. BytiepoBa. YriepoaHblil CKeJIeT OpraHM4Ye€CKONW MOJIEKYJIBI.
KpaTHOCTh XMMHUYECKOH CBS3H. S- M P-CBSA3H. sp3-, sp2-, Sp-TUOpUAM3ALUU
opbuTaneil aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHYECKOTO
cTtpoeHus Mosekyi. ['omonoru. I'omonoruyeckuii psaa. Mzomepus u uzomepsl

3.2

33

[lonsatne o  ¢ysxknuoHansHOW  rpynme.  OpueHtanuoHHBIE () EKTHI
3aMecTuTeNen

[IpencraBienre o KiIacCH(pUKAIMKU OPraHWMYECKUX BemlecTB. HoMmeHkiarypa
OPraHWYECKUX COCIUHEHUU (CHCTeMaTH4ecKas) W TPUBHUAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENIECH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

3.5

CB0oOOHOpaAMKANBHBIA W WOHHBIA MeXaHU3Mbl peakuuu. [loHsTHE O
Hykseoduie u snexrpoduiie. [Ipasuio MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMUYECKUE CBOWCTBA AJKAHOB: raJOr€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHMHI, H3oMepusanus, ropenue. Ilomydenue
ankaHoB. [lukmnoankanel. Crenuduka CBOMCTB IUKIOATKAHOB C MAallbIM
pa3MepoM 1uKiIa. Peakuuy npucoeIMHEHUs U PAIUKAIbHOTO 3aMELIECHUS

3.6

3.7

3.8

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIIMH MPUCOECAUMHEHUS (TajJoreHUpOBaHUE,
THAPUPOBAHUE, TUIPOTAIOTEHUPOBAHUE, THUIpATallis), TOPEHUS, OKUCICHUS U
nonumepuszanuu. [IpombiliuieHHBIE W Ja0OpaTOpHBIE CIOCOOBI  MONYYSHUS
AJIKEHOB

Ankaguensl. XMMHMUYECKHE CBOMCTBA aJKaJUEHOB: PEAKLUUU IPUCOECINHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs W noiaumepusauuu. [lomydenue
aJIKaJUeHOB

AnxuHbl. XUMHUYECKHE CBOMCTBA: PEaKIMH NPHUCOEIUHEHUs (TaJIOT€HUPOBAaHUE,
TMJIpUPOBAaHUE, THpATalUsi, THAPOraJOreHUPOBaHUE) KaK CIOCO0 MOIyYeHHS
MIOJIMMEPOB M JPYTMX IOJIE3HBIX NPOAYKTOB. Peakiuum 3amemenus. ['openue
aleTUJICHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHHU JUIsl CBAPKU U PE3KU
MeTayoB. [IpuMeHeHne aneTunena

3.9

Apenbl. XWMHYECKHE CBOWMCTBA OE€H30J1a: pEakIuH  DJIEKTPO(UIHLHOTO
3aMEelIeHHs, TPUCOEIUMHEHUs] (TUIPUPOBAHME, TrajoreHupoBaHue). Peakius
ropenns. OCOOEHHOCTH XHUMHYECKHX CBOWCTB Toiyosa. [lomydenwe OeH3zoua.
Oco0OeHHOCTH XMMHYECKHUX CBOMCTB ctupona. [lonmmepusanus CTHpOIA.
CriocoObl MosTy4eHus U IPUMEHEHUE apOMaTUYECKUX YIIIEBOI0POIOB

3.10

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBHME C HaTpueM Kak CIOCO0  YCTaHOBJICHUS  HAIWYMA
THUAPOKCOTPYNIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCO0  MOJydyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHus.
[Tonmyuenue »sTaHONA: peakuuss OpPOXKEHUS TIUIIOKO3bI, TUApATalUs OSTHIICHA.
OTUJIEHIVIMKOIb U TJIMLEPUH KaK MPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX
CIIMPTOB

3.11

®enon. Xumudeckue cBOCTBa ¢eHona (peakiuu ¢ HAaTPpUeM, THUIPOKCHUIOM
HaTpusi, Opomom). [lomyuenue enona

3.12

AHL,Z[GI‘I/I,Z[BI. XUMHUYECKHE CBOMCTBA OpCACIbHBIX AJbACTUAOB. THAPHUPOBAHHUC,




3.13

3.14

3.15

KayeCTBEHHBIC PEaKIUM Ha KapOOHWIbHYIO TPYMNmy (peakiusi «cepeOpsHOro
3epkaina», B3aumoJeiicteue ¢ ruapokcugom meau (II). Ilomyuenune npenenbHbIX
QJIbJIETUJIOB: OKMCIEHUE CHOUPTOB, THUApaTalUs aleTWIeHa. ALIETOH Kak
Mpe/icTaBUTeNb KeTOHOB. OCOOCHHOCTH peaKkliy OKHCIIEHUS alleTOHa

KapOoHoBble KHCIIOTBI. XMMHUYECKME CBOMCTBA NpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[TonmyueHue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCICHHE
QJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, AIbJACIMA0OB. Bpiciine npeneibHble U
HenpeaeabHble KApOOHOBbIE KUCIOTHI

Cnoxusle >¢pupsl U xkupbl. CrocoObl MOMYYEHUS CIOXKHBIX 3(PHPOB.
OOparumocth peakiuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(PHUPOB B
NUIIEBOH M MapQIOMEpPHOHW NPOMBIIUIEHHOCTH. JKHpBI Kak CIO0XKHBIE 3(PHUPHI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJPUPOBAaHUE, OKHCIEHWE. ['MAponM3, WIM OMBUICHHE, JKUPOB KaK CIOCO0
MPOMBIIIJICHHOTO TOJTYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MbBUTA Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT

XUMUYECKHE CBOMCTBA IVIIOKO3Bl: PEAKIMM C Y4YaCTHEM CIHUPTOBBIX U
QIBJICTUIHON TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3HEIEATECIBHOCTH OpraHusMa. Jucaxapuabl: caxaposa, MajabTo3a.
BoccranaBnuBamomye M HEBOCCTaHABIMBAIOIIME aucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, rukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOT€Ha W LeIUIoNo3bl. (DU3MYECKHE CBOMCTBA KpaxMmayia M
LEJUIF0I03bl. XMMHUYECKHE CBOWCTBA KpaxMmaja: THUIPOJIM3, KadyeCTBCHHas
peakuus ¢ MOAOM. XMMHUYECKHE CBOMCTBA ILICIUIFOJIO3BI: TMAPOJIN3, IOTYYCHHE
3¢pupoB uemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MENK)

3.16

3.17

AMMHBI. AMHMHBI KaK OPraHM4YE€CKME OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMUYEeCKHEe CBOWCTBAa AaHWIMHA: B3aMMOJCHCTBHE C KHUCIOTaMH, OpPOMHOI
BOJIOM, okucieHue. [lomyyeHue aMMHOB QIKWJIMPOBAHHEM aMMHakKa |
BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOIOB

AMUHOKHCIOTBI U Oenkh. AMHMHOKHCIOTHI Kak aM(OTepHbIE OpraHHYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIOTHI, OOpasyionue Oenkud. XHUMHUYEecKHe
CBOWCTBa OEJIKOB: THUAPOJIU3, JIEHATypalus, KayeCTBEHHbIE (LBETHBIE) PEAKIIUU
Ha Oesku

3.18

3.19

CtpoeHre M CTPYKTypa NOJMMEPOB. 3aBUCHUMOCTh CBOWCTB MOJIUMEPOB OT
cTpoeHHsT MoJieKyJd. OCHOBHBIE CIIOCOOBI TIONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COG}II/IHeHI/Iﬁi p€akuuu MoJIuMEpu3alvi U IOJUKOHACHCAIIUH. KJ’IaCCI/I(i)I/IKaHI/If{
BOJIOKOH

I/I,ZLCHTI/I(I)I/IKE[I_[I/ISI OpTaHUYCCKUX coequHeHul. Pemenne OKCIICPUMCHTAJIbHBIX

3a1a4 Ha paCrno3HaBaHHUE OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHHu4YCCKUX COe,ZII/IHeHI/Iﬁ

4

XUMUS U )KU3Hb

4.1

Xumus B TIOBCeIHEBHOU xku3HU. [IpaBmiia Oe3omacHOW pabOTBI C EIKUMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEICTBAMHU OBITOBON XMMHH

4.2

XUMHUS U 370pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XHUMUS B
MPOMBIIUIEHHOCTH. XHUMHS U SHEPreTHKa: MPUPOJHBIA M MOMyTHBIM HedTIHOH
ra3bl, KX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ nmepepaboTka (MPUPOIHBIC




HCTOYHUKHU YTJIEBOJOPOIOB)

4.3

44

5.1

XuUMHST ¥ DIKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl U €ro
nocneacteus. Oxpana rugpocdepsl, mouBbl, arMocdepsl, Gaopsl U GayHbl OT
XMUMHYECKOro 3arpsizHeHus. [Ipobimema OTXO0J0B W TMOOOYHBIX TPOIYKTOB.
AJnpTepHaTUBHbBIE ICTOUHUKH 3HEPTUU

OOuye npencTaBieHUs] O NPOMBIIIIEHHBIX CHOCO0aX MOJYYEHHMsS XUMHUYECKHX
BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
nBerHas — Merauryprus.  Crekio ¥ CWIMKAarHas  IPOMBINUICHHOCTD.
[Ipomblnennast  opranudeckas  xumus.  Cplpp€  an8  OpraHM4ecKoin

MIPOMBIIIIICHHOCTH
Tunel pacy€THBIX 337184

Pacuérsl Macchl BelecTBa min 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacCe MM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKLIUU BELIECTB

5.2
53

54

Pacuérsl TermoBoro 3¢ dexra peakuuu
Pacuétbl 00BEMHBIX OTHOILIEHUI ra30B MPU XUMHUECKUX PEaKIIHIX

Pacuétsl Macchl (00bEMa, KOTMYECTBA BELECTBA) MIPOIYKTOB PEAKLIUH, €CIIN
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)

5.5

5.6

5.7

5.8

Pacuérbl MmaccoBoil miin 00BEMHOMN JOIM BBIXOJA IPOAYKTA PEAKIIUH OT
TEOPETUYECKU BO3ZMOXKHOTO

Pacuérbl maccnl (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, ECIH
OJIHO M3 BEILIECTB JAHO B BUJE PACTBOPA C OMPEACIEHHON MAaCCOBOM JT0NEN
pPacTBOPEHHOTO BEIIECTBA

Pacu€tsl ¢ HCOJIB30BAHMEM TTOHATHI «MACCOBAsI A0JISDY, «MOJISIpHAS
KOHILICHTPALIUS», «PAaCTBOPUMOCThY

Haxoxaenne MonekyIsipHOi popMyIIbl OPraHU4IeCKOro BEIIeCTBa M0 ero
IINIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIINX B €0 COCTaB, UJIH 110
MPOJIYKTAM CTOPAHMS
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