


MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma 1mo XMMHH Ha ypOBHE CpeqHero odmiero odpa3oBaHusi pazpaboraHa
Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
Oenepanum», TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS (QenepalibHOH  00pa3oBaTenbHOU
nporpaMmbl cpeanero oobmiero oopazoBanusi(®@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM crtangapte COO, c¢ yuérom Konuenuuu mnpenomaBaHus
yueOHOro mpeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHm3anusax Poccwiickoit ®dexpepanum,
peann3yoImMX 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMEI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3Y4EHHUS 3aHUMAEeT BAKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenwe mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PPEepeHIUPOBAHHOTO, MTPOPMIEHOTO OOYYSHHS, IPH3BAHO
obecnieunTh 0O0I1e00pa30BaTEIbHYI0 M OOIIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HU B COIIMyME, a
TaKXkKe IS MPOJOJDKEHHsT OOy4YeHHWs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3HauYeHHE NpeaMera «XHMHUsS» TOIY4aeT IOAPOOHYIO
WHTEPOPETAMIO B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMOOOYCIIOBJICHHOCTH IIJICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SIBISIIOTCS CIEAYIOUINE BBITIOJIHSEMbIE
MPOrpaMMOi MO XUMUU (PYHKITUH:

e uH(pOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecrneuynBaeT MOIydYeHHe
MIPEJICTaBJICHUS O LIEJSAX, COAEp KaHUM, OOILIel cTpaTernu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CPEACTBAMM IIpeaMeTa, U3y4yaeMoOro B paMKax KOHKPETHOTO
npohus;

® OpraHu3alMOHHO-TUIAHUPYIOLIAs, KOTOopas  HpelycMaTpuUBaeT  OIpe/esIeHHE:
NPUHIUIIOB  CTPYKTYPUPOBAHUA M  IOCJIEIOBATEILHOCTH HU3y4eHHUS y4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IOJIXOJ0B K
(hOpMHUPOBAHHIO COJEPIKATEIBHON OCHOBBI KOHTPOJS M OLEHKH 00pa3oBaTeNIbHBIX
JOCTHIKEHHI oOydarolmuxcs B paMKaX MTOTOBOM arTecTanuu B (QopMme eIHHOTo
roCy/IapCTBEHHOTO 9K3aMeHa [0 XUMUHU.

[Iporpamma ist yriayOJI€HHOTO U3YUEHUSI XUMUU:

® yCTaHaBIIMBAaeT MHBApPUAHTHOE MPEIMETHOE COAEpKaHUe, 00s13aTeNIbHOE Ui U3yUeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, mpexycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTENbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOTo Al U3yUeHHs
OTJICNIbHBIX TEM;

e [pe/UlaraeT MNPUMEpPHYIO IOCIE0BaTeIbHOCTh HM3Y4YeHHs y4yeOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€iHi;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3y4eHUs IpeaMeTa Ha
yri1yOJn€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro



oOmiero oO6pa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaloUIeTOCs IO OCBOCHHUIO COJICPKAHUA
npeaMera.

[lo Bcem Ha3BaHHBIM NO3ULIMUSAM B M[porpaMMe IO XUMHUU [PeIyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOY4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOTO oO0uiero ooOpas3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH CO/IEpKaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0yyeHwusl.

B cootBerctBUM ¢ koHmenTyaidbHbIMU mojoxkeHusMu DPI'OC COO o HazHaueHUU
IpeIMeToB 0a30BOr0 U yriIyOoJEHHOTO YpOBHEN B cucTeMe ¢ GepeHInPOBAaHHOTO 00yueHUs Ha
YpOBHE cpesiHero oOIiero oopa3oBaHusl XUMHUS Ha YpOBHE YriayOJEHHOTO M3y4yeHUs HaIpaBlieH
Ha peaju3alyi0 TPEEMCTBEHHOCTH C MOCIEAYIOUIUM 53TallOM IOJIyY€HUS XHUMHUYECKOTO
oOpa3oBaHUsl B paMKaX M3Y4YEHHs] CIEHUAIbHBIX ECTECTBEHHO-HAYYHBbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsiX CpeHero npodeccruoHaibHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAaCUIUpEHUuEe U
YIIIyOJIeHHE TEOPETHUYECKOM U TMPAKTUYECKOW TOJATOTOBKH OOYYarolIuxcs, BBIOpABIINX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®PI'OC COO k miaHUpyeMBbIM pe3yjbTaTaM OCBOSHHUS (enepanbHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OpPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTUS 00yUYalOIIUXCs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaIbHBIX YMEHUH, YMEHUHN palio HaTM3aluy y4eOHOTO
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaAMpPEAMETHBIN XapakTep.

CocraBnsromiMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIIyOJIEHHOTO M3YYEHUS SIBISIOTCS
yrayOnénnble Kypcbl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI nojokeHus ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHS» COCTABIJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTIEHHOE TEOPETUUECKOe
JOTIONTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OONblIMK  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COEJMHEHUI Ha OCHOBE paclIMpeHHs U YIri1yOJeHHUs MpPeCTaBICHUNH O CTPOCHHUU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NMPOTEKaHMs PEaKLMH, pacCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KMHETUKU U TEPMOJMHAMUKHU. M3ydeHne nepuoauueckoro 3akoHa u
[lepuonnyeckoit  cUCTeMBl ~ XUMHYECKUX  3JEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOSHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOUYKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH NpHu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOUKHA 3peHUs MeXaHu3MOB €€ oOpa3oBaHus. lM3yueHue THUIOB peakUUd JOMOJHSETCS
(dbopMupoBaHHEM MPEACTABICHUNA 00 IEKTPOXUMUYECKUX MPOIeccax U JIEKTPOJIM3E PACIUIaBOB



U pacTBOpPOB BELIECTB. B Kypce OpraHMYeCKOW XUMHHM IIPU PACCMOTPEHUU PEAKIMOHHOMU
CIOCOOHOCTH COCTMHEHUI yaenseTcss 0co00e BHUMaHHUE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLMil.
Oco0oe 3HaYeHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
W3YUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JOTOJHEHHUH K 001Iel cucTeMe NpeIMEeTHbIX 3HaHUM) 0Ka3bIBalOT BIMSHUE CMEXHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpPeAMETa s KIACCOB XHMMKO-(PHU3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOT0 MaTepuaia Mo OOme XUMUH.
[Ipy w3yueHunm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTH METOJIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPIUH, 3aAKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U IPYroe€.
B T0 %€ BpeMsl B cojiep>kaHMU MPEAMETa sl KJIACCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OoJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00jiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOJST, K TpPUMEPY, TaKHE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JHUMHbI, OEJKU, YIJeBOJAbl, HyKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTaBE€ M CBOMCTBAxX IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUS CYITHOCTH IPOLECCOB (POTOCUHTE3A, IbIXaHUS], MUIIEBAPEHHUS.
B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHayuyHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHUS» Ha YriayOJn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBeHHO-HAayuHBIE TPEAMETHI,
«Marematuka u nHGopMaTuKa» U «PyccKuil 131K U TUTEPATYPAY.
[Ipn uzydeHun yueOHOTO mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeid
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUPOBAaHHE OCHOB HAyKM XHMHM KakK 0O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa M OJHOrOo W3
KOMIIOHEHTOB MHPOBOW KyJbTYyphl. Perienue 3Toil 3ajaun Ha yriayOon€HHOM ypOBHE H3yuUEHUS
IpeaMeTa NpearoiaraeT peau3anuio TaKuX HeeH, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAE€MOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymie ponu B 00eCleYeHUH YCTOMUMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
mpo0eM SKOJOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieueHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHUS U OOIIEH KYIbTYPhI YETIOBEKa, & TAKKE IKOJIOTHUECKH 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3I0POBBIO U IPUPOJHON CPEE;

® OCBOCHHME CHCTEMbl 3HAHHH, JISKAUIUX B OCHOBE XUMHYECKOW COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIaMEHTaJIbHBIX TMOHATHHA, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJMHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX PUHLHUIIAX XMMHUYECKOTIO TPOU3BOJICTBA;



e (opMupoBaHue y OOy4YalOMMUXCS OCO3HAHHOTO MOHHUMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHYECKUX 3HAHWH JUIsi OOBSCHEHHWS KIIOYEBBIX HICH W TpodiIemM
COBPEMEHHOW XUMUH, IS OOBSCHEHUS M TPOTHO3WPOBAHUS SIBICHUH, HMCIOIINX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pELICHHs NpoOjeM, CBS3aHHBIX C
XUMUEH, IPOTHO3MPOBAHHUs, AHAJIW3a W OLEHKH C TO3ULUUH OKOJOTHYECKOU
0€30MMacHOCTH MOCJIEACTBUN OBITOBOI M MPOU3BOJACTBEHHOM JEATEIbHOCTH UYEIOBEKa,
CBA3aHHOM C XMMMYECKHM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M MepepaboTKO
BEILECTB;

e yriyOJeHHWE TMPEICTaBICHU O HAYYHBIX METOJaX ITO3HAHUS, HEOOXOIUMBIX JUIs
MPUOOpPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHUSI XUMHUYIESCKUX
SIBJICHUH, WMEIOIIUX MECTO B TMPHUPOJIE, B TMPAKTUYECKON JEATEIBHOCTH U
MOBCEAHEBHOM KU3HU.

B nmnane peanuzanuu 1NepBOOYEPEAHBIX BOCHHUTATENBHBIX M pa3BUBAIOIIMX (QYHKUUN
LIEJIOCTHOM CHUCTEMBI CpellHero oOmiero oOpa3oBaHUsl MpPU HM3YYEHUHU MpeaMeTa «XUMUus» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPUOOPETAIOT TaKHE 1SN U 33/1a4H, KaK:

e BOCINUTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBIIEHUH MPHUPOJbI, YBAXKEHUS K
Mpoleccy TBOpYECTBa B OONACTH TEOPETUUYECKMX W MPUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, (GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH;

® pa3BUTHE MOTHBAIlMM K OOYYEHHIO U MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOECHHMSI 00I[€UETI0OBEUECKUX [IEHHOCTEI;

® pa3BUTHE TMO3HABATEJIBbHBIX HWHTEPECOB, HMHTEJUIEKTYaJbHBIX U  TBOPYECKHUX
crocoOHOCTEN oOyuaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caMO00pa30BaHUIO U HENPEpPHIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCHEIIHOMN
npodeccuoHabHON M OO0IECTBEHHOM N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (opmupoBaHue yMEHUN U HAaBBIKOB Pa3yMHOIO MPHUPOAOIOJIB30BAHUSA, pPa3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTHYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX IS M3Y4YEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPIAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

IIpenmer W 3HaueHWe OPraHWYECKOM XUMMH, TPEACTaBI€HHE O MHOrooOpa3uu
OpPraHMYECKUX COCAMHEHUH.

DJNEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YXJIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aToMa yriaepoia. XUMUYecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM
cBsi3U (OOMEHHBINH M JOHOPHO-AKIENTOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOHUTajel, G- U



n-cBs3u. OnuHapHas, IBOMHAas W TpolHas cBs3b. CrnocoObl paspbiBa CBA3EH B MOJIEKYNax
oprannueckux Bemects. [loHsTHE 0 CBOOOTHOM panukaie, Hykiaeoduie u snekTpoduie.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byriaepoBa u COBpeMEHHbIE
IIPEJICTABJIECHUS O CTPYKTYPE MOJIEKYI. 3HAaUEHUE TEOPUH CTPOCHUSI OPraHUYECKUX COEAUHEHUH.
Monnekynsipasie W CTpYKTypHBIE (Qopmyinbl. CTpyKTypHBIE (DOPMYIBI pPa3IMYHBIX BHIOB:
pa3BépHyTas, COKpauml€HHas, CckenerHas. HM3omepus. Buasl wu30oMepuu: CTPyKTypHasd,
MPOCTPAHCTBEHHAs. DNEKTPOHHBIE J(P(PEeKThl B MOJEKYylTax OpPraHMYECKHX COCIUHEHHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienne o Kiaccudukanmuu OpraHudeckux BeniecTs. [loHATHE 0 QYHKITMOHATBLHOM
rpynmne. 'omosnorus. I'omonornueckue psasl. Cuctemarnyeckass HOMEHKIIATypa OpraHM4eCcKUX
coequaennii (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTJCIBHBIX MPEICTABUTEICH.

OcoOenHoct M KjIaccMpUKalus  OpraHM4eckux  peakuuid.  OKuCIUTENTBHO-
BOCCTaHOBUTEJbHBIE PEAKIIMN B OPraHUYECKON XUMHUU.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKUX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OMBITHI 10 MPEBPAIIECHUIO
OpraHMYecKWX BEIIeCTB MpH HarpeBaHuu (TUlaBieHue, OOyrJIMBaHHWE U TOpPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIeN MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankansl. ['omonornyeckuil psa ankaHoB, oOmias Gopmynia, HOMEHKIIATypa U U30MEpHUS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI TKAHOB, SP°-THOPHIM3AIHA aTOMHBIX
opOuTaneit yrieposaa, o-cBsizb. ODU3NYECKUE CBOMCTBA aJTKaHOB.

XUMHYECKHE CBOWCTBA AlIKAHOB: PEaKLUU 3aMelIeHUs, U30MEpU3alliU, JeTUIPUPOBAHNUS,
UMKIU3aldY, THpOJIM3a, KpekuHra, ropeHus. [IpeacraBieHne o MexaHH3Me peakUuid
PaZuKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupose. CriocoObl NOTydeHUs] U IPUMEHEHUE aJIKaHOB.

Huxnoankansl. O6mas dhopmyna, HOMEHKIATypa U uzoMepus. OCOOCHHOCTH CTPOCHUS U
XUMUYECKUX CBOWCTB MalbIX (IMKJIONMPONAH, IUKIOOyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
LUKIIOTeKCaH ) UKI0aIKaHOB. CrocoObl MOTydeHHs U IPUMEHEHHE [IUKIIOAKaHOB.

Ankensl. ['omonorndeckuii psj ajakeHoB, oOmas Gpopmynina, HOMEHKIATypa. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-THOpUAM3alUs AaTOMHBIX OpOHTaneil
yriaepoja, 6- u m-cBsisu. CTpyKTypHas U reomeTpudeckas (Iuc-Tpanc-) nzomepus. Ousndeckue
CBOMCTBa aJKEHOB. XHUMHYECKHE CBOMCTBAa: pEaKUMH MPUCOCAUHEHHS, 3aMEIIeHUs B O-
MOJIOKEHWE TMPU JTBOMHON CBSI3M, MOJMMEpH3alu W okucieHus. [IpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakiny Ha JBOMHYIO CBs3b. CIIOCOOBI MOTyUYEHUS U TPUMEHEHUE alIKEHOB.

Ankaguenbl.  Kiaccudpukanus — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOCHHOCTH  3JEKTPOHHOIO  CTPOCHHMSI W XUMHUYECKHX CBOWCTB
conpsukEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lonmmmepusanus CONpsHKEHHBIX AMEHOB.
CriocoObl MosTyueHus: U IPUMEHEHHUE aJIKaIueHOB.

Ankunbl. 'omonorndeckui psifi amkMHOB, 001Ias GopMylia, HOMEHKIATypa U U30Mepusl.
DJNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKUHOB, SP-THOpPHIM3ALUS aTOMHBIX
opbutaneit yriepona. Puznyeckue CBONCTBA aJKHHOB. XHMHYECKHE CBONCTBA: pEAKIUU
MIPUCOEIUHEHMS, JUMEPU3ALMA U TPUMEPU3ALMH, OKHCIeHus. KUCIOTHbIE CBONCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO0 CBsA3b. KauecTBEeHHbIE peaklMM Ha TPOiHYI0 cBsi3b. CrocoObI
MIOJIy4EHUS U IPUMEHEHUE AJIKHOB.

Apomaruyeckue yrieBoopo/s! (apeHsl). ['oMonoruueckuil psj apeHos, odmias Gpopmyia,
HOMEHKJIaTypa ¥ M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30:1a.



@dus3nuecKkue CBOWMCTBA apeHOB. XHWMHUYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEaKLIUU
3aMeIIeHUs] B OCH30JbHOM KOJIbLIE M YTJICBOJOPOJHOM paHKalle, PEaKIHUU MPHCOCIANHEHHUS,
OKHCIIEHHE ToMoJIoroB Oensona. IlpencraBienne 00 OpHEHTHPYIOLIEM ICHCTBUU 3aMECTUTENEH
B OCH30JIBHOM KOJIbLIE HAa IpUMEpe alKWIbHBIX PaJMKaioB, KapOOKCHIBHOHM, THIIPOKCUIBHOM,
aMUHO- M HUTPOIPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tonumepuzanuss  crtupona. CnocoObl  MOMy4eHHssT M IPUMEHEHHE  apOMaTHYECKHX
YIJ1€BOJOPOJIOB.

[pupomusiii ra3. [lomyraeie HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenune. KameHHbIi
yroJib U TPOAYKTH ero mnepepadorku. CriocoObl mepepaOdoTKu He(PTH: MEePEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTaTUTUYECKUN), pUGOpPMHHT, mupoiu3. [IpomykTer mepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBILIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY PA3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNIY, HUTPOTpyIIy, LHUaHOTPYIIy, aMuHOrpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHMPTOBOrO  pacTBopa wiEnouyd. BzaumopelicTtBue
JUTajJoreHaJIKaHOB C MarHheM M LUHKOM. [IoHsTHE O MeTalyIoOpraHM4ecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YITIEBOJOPOJIOB B OBITY, TEXHHKE U MpPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKClepUMEHTANIbHbIE METOJbl H3YYEHHs BEIIECTB M MX MPEeBpalICHUI: H3ydeHHe
(Gbu3nyecKux  CBOMCTB  YIiIeBOJOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEaKIIHi
YTJIEBOJAOPOJIOB PA3IMYHBIX KJaccoB (oOecuBeurnBaHne OPOMHOM MM MOJHOW BOJbI, pacTBOpa
IIepMaHraHaTa Kajlus, B3aUMOJEHCTBHE alETWICHa C AaMMHA4YHBIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOpOJa B OPraHUYECKUX BEIIECTBAX,
MOJIydeHHUE ITUJIEHa U H3Y4YEHUE €ro CBOWCTB, O3HaKOMJIeHHE ¢ KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpa3namMy IjacTMacc, KaydyyKOB U pE3UHBl, MOJEIMPOBAHUE MOJIEKYI
YIJ1€BOJOPOJIOB U FJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:kamue opranudeckue coeJuHeHNs.

IIpenenpHble opHOaToMHble cnupThl. CTpoeHHE MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonorudeckuit psj, oduas Gopmyia, H30MepHsi, HOMEHKIATypa U KiIacCUUKaLIHSL.
@dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHHMPTOB. BomopoaHsle CcBA3M Mexay
MOJIEKyJaMH CHMPTOB. XHMHUYECKME CBOWCTBA: pEAKUMM 3aMEIlEHMs, JAerujaparanui,
OKHCJICHUs], B3aUMOJICIICTBHE C OPraHNYECKUMHU U HEOpraHWYeCKUMHU KuciaoTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHHUPTHI. JlelicTBUE 3TaHOJa M METAaHOJIA HAa OPraHU3M YellOBeKa.
CrniocoObl nosTyyeHHs 1 IPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U uzomepus. OcoOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaToMHble CIUPTHl — 3TUJICHIJIMKOJIb W IiuiepuH. duznueckre U XUMHUYECKUE
CBOMCTBA: peaklUM 3aMEIIeHHs, B3aUMOJEHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCIIOTAMHM, KaueCTBEHHAsl peaklys Ha MHOrOaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuibHOro 3aMenienus. JleiicTBue Ha opranu3m yenoBeka. CrocoObl MoJTydeHus
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aMMHOE BJIMSHUE THIPOKCOIPYIIIBI M OEH30IBHOTO SIpa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. Toxcmunocts ¢enona. CrocoObl MOMy4YeHUS M IMpHUMEHeHHe (eHoma.
denonopmanbaeTuaHAsS CMOJIA.



KapOoHunpHBIE COEAMHEHHUS — QIbJCTUABl M KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMoJorHyeckue psAasl ambAETHI0B M KETOHOB, oOmas ¢opmyna,
n3oMepus U HOMeHKiarypa. Du3nyeckue CBOWCTBA AJIBJAECTHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA QIbJETMJIOB U KETOHOB: peakuuu mpucoequHeHus.. OKHUCIEHUE albJIeruioB,
KaueCTBEHHbIE PEaKIMM Ha anbjaerujibl. CrocoObl MOJIydeHUS M NPUMEHEHHE ajbJAETUIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss W HOMeEHKIaTypa. DU3MYecKue CBOICTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHCIOT. BoJopoaHble CBSI3U MEXIy MOJIEKYIaMH KapOOHOBBIX
KHACIOT. XWMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpUUKAINH, PEAKIHUA C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT — CJIOXKHBIX 3pupax. MHOroodpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHO.NEBAs, JUHOAEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dopMmyna, W30Mepus 1 HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM CpeE.

Kupsl. Ctpoenue, puznueckne ¥ XMMHUYECKHE CBOICTBA UPOB: THIPOJINU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoOIE.

MBIT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrast xapakTepucThKa yrieBoaoB. Kraccudukamusi yrieBomoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTo3a, Tajakro3a, pubo3a, ae30Kchpubo3a.
du3nyeckrue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3bl: pPEAaKIUMU C Y4YaCTHEM CIHUPTOBBIX M albACTHIHOM TIpyHl, CHOUPTOBOE U
MOJIOYHOKHCTIOE OpoxkeHue. [IpuMeHeHue TIIIOKO3bl, €€ 3HAUY€HHWE B >KU3HEAEATEIbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajapTO3a M JIAKTO3a. BoccTaHaBiuBawmue U
HEBOCCTAHABJIMBAIOIIME Jucaxapulbpl. ['mapomm3 aucaxapunoB. HaxoxneHue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, TVIMKOTeH M 1emunoiio3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaya, TJUKOT€Ha M UeuIoyo3bl. Du3nuecKre CBOWCTBAa KpaxMmalla M LEJUIHOJIO3BL
XHUMHUYECKHE CBOMCTBA Kpaxmaja: TMIpOJIN3, KAaUYECTBEHHAs PEaKLHs C HOJOM. XUMHUYECKUE
CBOMCTBA LEJUTIOJI03bI: THAPOIIN3, MOTydeHrue 3(hupoB 1esuTo03bl. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTAIbHbIE METO/bl M3YyYEHHUs BEUIECTB M UX IPEBpPALICHUH: pacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICWCTBHE A3TaHOJIA C HATPUEM, OKUCIEHUE ASTHIOBOIO
coupTa B alpJeruj] Ha pacKAIEHHOW METHOW IPOBOJIOKE, OKHUCIEHUE HTHJIOBOTO CHUPTA
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMH Ha
anpJerusl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakius rounepruna
c rugpokcusiom Meau(ll), xumudeckue cBoWCTBa pacTBOpa YKCYCHOW KHMCIIOTBI, B3aUMO/IEHCTBHE
pacTBopa TIIIOKO3bl ¢ rujapokcuaom menu(ll), B3anmoneicTBue Kpaxmasa ¢ MOJOM, pelIeHue
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrupThl U (peHonb, «KapboHoBble KUCIOTHI. ClI0KHBIE

3pUpBI».
A30TcoaepKalue OpraHnyecKue coeIMHeHHUsl.
AMHMHBI — OpraHM4eckde TpOM3BOJHBbIE aMMuaka. Kiaccudukanus aMHUHOB:

aJ'II/I(baTI/ILIeCKI/IC U apOMAaTHUYCCKUC,; TICPBUYHBIC, BTOPUYHLIC U TPCTUYHBIC. CTpOCHI/IC MOJICKYII,



obmas ¢dopMyna, U30Mepusi, HOMEHKJIaTypa U (PU3MYECKHe CBOHCTBA. XMUMHYECKOE CBOMCTBA
anmn(aTudecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, AJKWIMPOBAHUE, B3aMMOJCHCTBHE TEPBHUYHBIX
aMUHOB C a30TUCTON KUCI0TOU. CONM aKUIIaMMOHUS.

AHUIIUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue aHwinHa. Bzaumuoe
BIIUSIHUE TPYIIIT aTOMOB B MOJIEKYyine aHWiuHA. OCOOCHHOCTH XUMHYECCKHX CBOWCTB aHWJIMHA.
KauectBennsie peaknuu Ha aHuiauH. CrocoObl TONYyYCHHS W TPUMEHEHHE alu(aTHICCKHX
amMuHOB. [lonydyenue anmiMHa U3 HUTPOOEH30IA.

Amunokucnotel. Homenknatypa wu  wu3omepus. OrtnenbHbie  TPEACTaBUTEIH  O-
AMHUHOKHUCIIOT: TJIMIWH, ajdaHuH. OHU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpPHBIX OPTaHWYCCKUX COCAWHCHUN, PEaKIUs MOJUKOHICHCAIUH,
00pa3zoBaHUe MENTUIHON CBsI3U. buosormdeckoe 3HaUYeHHE aMUHOKHUCIOT. CHMHTE3 M THAPOJIN3
TIETITU/IOB.

benku kak mnpupoaHsie moiumepbl. [lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBa OEJNKOB: TMIPOJIN3, JIEHATYpallMs, KaueCTBEHHbIE peaklMu Ha
OemKu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YYCHMsI BEIIECTB M MX MPEBpAICHUI: PacTBOPECHHE
OENKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHWH, IIBETHBIC PEAKIIMU Ha OCJIKH, perieHue
OKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM «A30TCOJEep)Kallue OPTaHUYECKHE COCTUHEHUS» |
«Pacmio3HaBaHue OPraHUIECKUX COCTUHEHUI.

BricokomosiekyJIsipHbIe COeTUHEHUS.

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, TMOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALMUHU, CpeAHsass MoJIeKylspHas wmacca. OCHOBHBbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHNN — MOJIMMEPU3AIUA U TOJUKOHICHCALUS.

[TonumepHsbie MaTepuabl. [Tnactmacchl (monmaTUIIEH, MOJIATIPOTIUJIEH,
MTOJIMBUHUIIXIIOPHI, MOJINCTUPOJL, MOJINMETHJIMETAKPHIIAT, MOJINKApOOHATHI,
nojvdTUIeHTepedTanar). Y TUiu3anus u nepepadboTka miacTuka.

DnacToMepbl: HaTypallbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypalibHbIE (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  crnenmanbHOrO  HazHaueHHsT (TeyOH, KeBIap, AJIEKTPOIPOBOJSIINE
MOJIMMEPBI, OHOpa3araeMpie OJUMEPHI).

DKCHepUMEHTaIbHbIE METObl U3YUYEHMs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3uaMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIICHHE
SKCIIEpUMEHTANIbHBIX 33/a4 110 TeMe «Pacno3HaBaHue IJ1IaCTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxaenue MonekyasspHOU popMysIbl OPraHUYECKOTO COSTUHEHUS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYJIbl OPraHUYECKOTO
coenuHeHUs To Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKIMU W/WJIH UCXOIHBIX BEUIECTB, YCTAHOBJICHHUE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYECKOTO BEIIeCTBAa HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIOCOOOB MOTYYCHHS,
ompeieJIeHUE JOJIU BbIX0Ja MIPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzaiust MeXnpeaMeTHbIX CBA3€M MpU U3ydeHHHM opraHnydeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W
MOHSATUN, TPUHATHIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, Kiaccudukanus, HaOJIOAeHHE, H3MEPEHHUE, IKCIEPUMEHT, MOJEIb,
MOJCIIUPOBAHUE.

®usuka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUM
YPOBEHb, BEHIECTBO, TENO, 00OBEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIUYMHBL,
€AVHULBI U3MEPEHUS, CKOPOCTb, SHEPTHsI, Macca.

buonorus: xieTka, opraHusM, 3Kocucrema, ouocdepa, MeTaboIn3M, HACIECICTBEHHOCTD,
aBTOTPOGHBIA M TEeTEepOTPO(HBIA THI THUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YIIIEBOIBI, JKUPBI, HYKJICMHOBBIE KHCIOTHI, (PEPMEHTHI.

I'eorpacgus: nmone3Hble HCKOAEMBbIE, TOILIUBO.

TexHONIOTHs: MUIIEBBIE POAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAaHUs, MOOIIME CPEICTBA,
MaTepuaibl U3 UICKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX s7ep. XUMHUYECKHM neMeHT. M3oTtonel. CTpoeHMe 31eKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHU W TIOJYPOBHH. ATOMHBIE
opoutanu. Kinaccupukamnus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOHTAIAM. OJIEKTPOHHBIE KOH(PUTYpAIlMd AaTOMOB DJIEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, 3JIEKTPOHHbBIE
KOH(UTYpalui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[Tepuonuueckuii 3akoH u Ilepumoanueckas cucrema XuMU4YecKux osnemeHtoB .M.
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa M Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XMUMHYECKUX D3JIEMEHTOB U 00pa3yeMbIX UMHU IMPOCTHIX U CIOKHBIX BEIIECTB IO TpyIIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menpeneena.

Xumuueckas CBs3b. Buabl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAsS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBIN U JOHOPHO-aKUENTOPHBIA. DHEPrus
u JuinHA cBs3u. 1loypHOCTH, HANIPAaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. Bonopoanas cBsA3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUSI.

BasieHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha MpHUMEpPE COCTUHEHHI JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenne o0 KOMIUIEKCHBIX coeluHeHusaAX. (CocraB KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBarenb, JHraHAbl. 3HAuYeHHWE KOMIUIEKCHBIX coeauHeHuil. llonarue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THIBI KPUCTAIUTMYECKUX
peméToK (CTPYKTYp) U CBOICTBA BEIIECTB.

[lonsarue o gucnepcHbix cucteMax. MctuHHble pacTBOphI. [IpencraBienre 0 KOJTOMAHBIX
pactBopax. CrocoObl BbIpaKEHUS KOHIICHTpPAIMM PAcTBOPOB: MaccoBas MOJs BEILIECTBA B
pacTBope, MOJIsIpHas ~ KOHLEHTpauus. HachlllleHHble W HEHaCBIIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. KpucTammoruaparsl.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. |pUBUANBbHBIE Ha3BaHUs
OT/ENbHBIX MPEICTaBUTEIEH HEOPTraHUYECKUX BEIIECTB.



Knaccugukanus XuMHUUeCKUX peakiuii B HEOPTaHNUECKOW U OPraHUYeCKON XUMUH. 3aKOH
COXPAaHEHHUsI Macchl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAILECHUS SHEPIrUU MPU XUMHUYECKUX
peakuusax. TertoBsie 3h(HeKTsl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHUS.

CKOpoCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3iInyHbIX (akTopoB. ['OMOreHHbIE
U reTeporeHHble peakuuu. Karanus u katanuzatopsl.

O0Opatumbie u HeoOpaTUMbIE peakIuu. XuUMHUYecKoe paBHoBecue. KoHcTaHTa
XMUMHMUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha IOJOKEHUE XUMHUYECKOTO PAaBHOBECHS:
TeMIleparypa, JaBJI€HHE M KOHLIEHTpAlMM BEIIECTB, y4acTBYIOIIMX B peakuuu. Ilpunnun Jle
[Tarense.

Onexrponutnueckas auccouuanus. CuibHble UM cinadble  37eKTpoiuThl. CreneHb
muccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasibHAs, ienouyHas. BogopoaHbii
nokasarens (PH) pactBopa. I'maponus coneil. Peakiiuu noHHOTO OOMEHa.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKuciurenb u
BoccTaHOBUTENb. [Ipoliecchl OKHCIIEHHS W BOCCTaHOBIIEHUS. BakHellne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PaCIIaBOB BEILIECTB.

DKClepUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEHIECTB M HUX MPEBpALICHUM: pa3iiokKeHHe
MEepOKCHJIa BOJOPOJAAa B MPUCYTCTBUU KaTallM3aTopa, MOJENIU KPHUCTAUIMYECKUX DPELIETOK,
MIPOBEJIEHHE peakUuid HOHHOTO OOMEHa, OIpeleieHHe Cpeasl pPacTBOPOB C MOMOIIbIO
WHIUKATOPOB, U3y4EHHE BIUSHUS Pa3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluu U
MOJIOKEHHE XMMHYECKOTO PaBHOBECHSI.

Heopranuueckasi xummusi.

[Tonoxenue HemeramioB B Ilepronuueckoidl cucrteme XUMUYECKHX diaeMeHToB [I.1.
MenneneeBa U OCOOEHHOCTH CTpO€HHS MX aroMmMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AmtoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepsl, hochopa u yriepoaa).

Bomopon. Ionydenue, ¢uznueckre M XMMHUYECKHE CBOWCTBA: PEAKIMU C METAJIaMH U
HEMETaJIaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371EMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['amoreHoBogopoabl. BakHelmme KUCIOpOACOIEpKAIME COEIUHEHHS TajOreHOB.
JlaGopaTopHble ¥ MPOMBIILIEHHbIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [IpumMeHeHne rajioreHoB u
HUX COETUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUIEHHbIE CIOCOOBI MOJYYEHHUSI KHUCIOPOJa.
®dusnueckue M XHMMHYECKHE CBOWCTBA W IPUMEHEHHE Kuciaopoia M o030HA. Okcuipl u
MIEPOKCUIBL.

Cepa. HaxoxneHwe B MpUpOaE, CIOCOOBI MONydeHUs, (U3MUYECKUE U XUMHUUYECKUE
coiictBa. CepoBonopon, cyabbuasl. Oxcun cepoi(1V), okcun cepoi(VI). Cepuucras u cephas
KUCTOTBI U UX coiu. OcoOEeHHOCTH CBOWCTB cepHOW KucHOThL. [IpuMeHnenue cepbl u eé
COEIMHEHUI.

Azor. Haxoknenue B mpupojie, CrnocoObl MONydeHus, (U3MUeckue U XUMHUYECKHe
cBoiicTBa. AMMMaK, HUTpuAbl. Okcuapl azoTa. A30THUCTas M a30THAasl KHUCIOTBI MU HMX COJIM.
OcoOeHHOCTH CBOMCTB a30THOM KucnoThl. IIpuMeHeHMe a30Ta W €ro coeAuHEHHH. A30THbBIE
yaoOpeHus.

®ocdop. Haxoxnaenue B mpHpojse, CIOCOObI MOIy4eHUs, (U3UUYECKUE M XUMHUECKHUE
cBoiictBa. Docouapl u ¢ochun. Oxcuapl dochopa, QochopHas kuciora u e€ couu.
ITpumenenue pochopa u ero coeaunenuit. @ocopHsie yrnoOpeHus.

VYraepon, HaxoXAeHHE B IpHpoje. AIoTponHble Moaudukanuu. duszndyeckue u
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriaepoaoM. Oxcup yriepona(ll),



okcuna yriepona(lV), yrompHas kuciota u €€ CcOnu. AKTUBHPOBAHHBIA YTOJb, anacopOIus.
@Oymnepensl, TpadeH, yriepoaHble HaHOTPyOku. IIpuMeHeHHMe MPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJIOM, H €r0 COSAUHEHHH.

Kpemuuii. Haxoxxnenne B mpupoze, crocoObl MoiydeHus, (Gpusnyeckue M XUMUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kxpemHueBast KMCIOTa, CUIMKaThl. [[puMeHeHne KpeMHUs U ero
coenuHeHuil. CTEKII0, €ro MoJlydeHue, BUbl CTEKIIA.

[Tonoxenue meramnos B Ileproanueckoil cucreMe XuMUYeCKUX 31eMEHTOB. OcoOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000J04YeK aTOMOB MeTayuioB. O0mue pu3nyeckne CBOWCTBA METAIIOB.
[Ipumenenne MeTanioB B ObITY U TexHUKe. CI1aBbl METAJIIOB.

DNEKTPOXUMHUYCCKANW P HampsDkeHud MeTarioB.  OOmme CcrnocoObl  MOyYCHHS
METAJJIOB: TUAPOMETAITYPrys, MUPOMETAILTYprus, ekTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3aIUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MeramwioB |A-rpynmsl Ileproanueckolt cucTeMbl XUMUYECKHX
aneMeHToB. HaTpuii u xanuii: nonydyenue, Gpusndeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

Oobmas xapakrepuctuka metasioB |IA-rpynmsr [leproguueckoit cucTeMbl XMMHUYECKHX
2JIeMEHTOB. Maruuii M KaiblMii: TojdydeHue, (GU3NYeCKHe W XHMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCT BOJIBI M CIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHMI: ToNTyyeHue, QU3NYECKue U XUMHYECKHE CBOMCTBA, IMPUMEHEHHUE MPOCTOro
BEIIeCTBA M €ro coeauHeHWH. AMQOTEpHbIE CBOMCTBA OKCHAAa W THUIPOKCHUIA ATFOMUHUSA,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mrast xapakTepucTHKa MeTauioB mooounbix noarpynm (b-rpynm) Ilepuomnyeckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

®uU3NYECKUE U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHnil. OKCUIbl U THAPOKCHUIBI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomaThl, UX OKHCIHUTEIHHBIE CBOWCTBA.
[Tony4yenue u npuMeHEHUE XpoMma.

®usnueckue M XMMHYECKHE CBOWCTBA MapraHua M €ro coequHeHuid. Baxneimwne
coequaenus mapranna(ll), mapranma(lV), mapranma(V1) u mapranna(VIl). Ilepmanranar kanms,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

du3nueckue 1 XMMUYECKHE CBOMCTBA Kelle3a U ero coequHeHni. OKcuabl, THAPOKCUIBI U
cosmm xkene3a(ll) u xenesa(lll). Ilomyuenue u nmpuMeHeHUe Keje3a U €ro CIjIaBoB.

®u3nuecknue U XMMHUYECKHE CBOMCTBA MeU U €€ coequHeHui. [lonyyenue u npuMeHeHue
M€l U €€ COeIMHEHUN.

Huuk: monyyenue, pu3nueckue U XUMUUYECKUE CBOMCTBA. AMGOTEpHBIE CBOMCTBA OKCHUIA
Y TUAPOKCH/IA IUHKA, TUAPOKCOKOMIUIEKCH IMHKA. [I[pMeHeHne uHKa U ero coeAMHEHU.

DOKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX [PEBPALICHUN: H3y4EHUE
0o0pa3loB HEMETaJIOB, ropeHue cepbl, docdopa, xeneza, MarHus B KUCIOPOJIE, H3ydCHHE
KoJUIeKUMH «MeTamibl M CIUIaBbl», B3aMMOJICHCTBUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJAOHM (BO3MOXHO MCIIOJB30BaHME BHJIEOMATEPUAIOB), B3aUMOJICHCTBUE IIMHKA U
JKeJle3a C paCTBOPAMHU KHUCIIOT U IIEJI0Y€EH, KAUECTBEHHbIE PEAKIIUN HA HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJOPOJAa M KaTHOHBI METAJIJIOB, B3aUMOJEHCTBUE TMAPOKCUIOB aTIOMUHUS U IIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3aJa4 1o TeMam «['aloreHsi»,
«Cepa u e€ coefuHeHHs», «A30T U Gochop U UX COETUHEHUD», «MeTallIbl TJIaBHBIX TOATPYI,
«MeTasibl TOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.



Poinn xumMuu B o0ecrieueHUH YCTOI;'I‘-II/IBOFO Pa3BUTHUA YCIIOBCUCCTBA. ITonsgarue o Hay4YHBbIX
MCTOJaxX IIO3HAaHMAd W MCTOJAOJIOTMM HAYYHOr'o HCCICIOBAaHMU. HaleHble IMPUHIHIIBI
opranu3anyvi XUMHUYCCKOI'0 IMPOHU3BOJACTBA. HpOMBIH_UIeHHLIe CHOCOGBI MMOJIYYCHHA BaKHEUIINX
BELIECTB (HA MpUMeEpEe IPOM3BOJCTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMbliieHHbIe
COcOOBI TIOJTYYEHHUS] METAJUIOB M CIUIABOB. XMMHYECKOE 3arpsi3HEHHE OKPYKAIOLICH Cpensl H
ero nocieacTBus. Posib xumuu B 006€crieueHun SHEPTeTUUECKOI 0€301MacHOCTH.

XuMus U 370poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. [lpaBuia uCHoJb30BaHUS
JICKApPCTBCHHBIX NPCIIapaToB. Ponps xumun B Pa3sBUTUHU MCAWLIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTBI, ITHUIIICBbLIC I[O6aBKI/I. Ponp xumMuu B o0ecrieueHUH
MUIIEBON OE30TTaCHOCTH.

Kocmernueckne u mapgromepHsie cpenacrtBa. bertoBas xumus. IlpaBuiia OezomacHOro
HCII0JIb30BaHMA MMpErapaToB OBITOBOM XUMHUH B HOBCCZ[HGBHOﬁ KHU3HU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEepHaIIbI (IIEMEHT, OETOH).

XuMHus B C€IBCKOM X03siiicTBe. OpraHnueckre 1 MUHEPaIbHbIE YI0OpEeHMUS.

CoBpemMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KpackH, CTEKJIO, Kepamuka. MaTtepuaibl
JJIA DJICKTPOHUKH. Hanorexuonorum.

Pacuérnbie 3amaun.

Pacuérbl: macchl BemiecTBa MM 00bEMaA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEakKlMU BEIIECTB, Macchl (00bEMa, KOJMYECTBA
BEI[ECTBA) MPOAYKTOB pEaKIUH, €CIU OJHO W3 BEIIEeCTB HMMEeT MpHUMEcH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTAa pEeakluu, €CId OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
ONpeaeIEHHON MAacCOBOM JI0JIEH PAcTBOPEHHOIO BENIECTBA, MACCOBOM JIOJM M MOJISIPHOM
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, JOJM BbIXOJA MPOIYKTa PEAKIHH OT TEOPETUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYCHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 xnacce ocylIecTBISETCSA Yepe3 MCIOJIb30BAHME KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA,
TaK U MOHATHUM, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHBbIE TOHATHA: SBJICHHE, Hay4yHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupukauus, [NEePUOJUYHOCTh, HAOIIOJCHHE, HW3MEpPEHHUE,
AKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

®uzuka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PaTIUOAKTHUBHOCTh, MOJIEKYNa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, WJCAIbHBI Tra3, (QU3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpeHusl, CKOPOCThb, JHEPTHsl, Macca.

buonorusi: knerka, opraHusM, OSKocucTema, Ouocdepa, meradoIu3M, MaKpo- H
MHUKpPODJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYrOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorusi: XMMU4ecKasi MPOMBIILIEHHOCTh, METAJUTYprHsi, CTPOUTEIbHbIE MaTepuabl,
CENIbCKOXO3SUCTBEHHOE TPOU3BOJACTBO, THINEBas MPOMBIIUICHHOCTh, (papmarieBTH4ecKast
MIPOMBIIIIJIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKUX Mpenaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JIEKTPOHHAS! IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHU A



JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBHM C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JUMYHOCTHBIX
pe3yabTaTOB OCBOGHHS TpeAMeTa «XUMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHHS
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTM U CaMOOIIPEAEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTh M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA INPHHATBIMU B O6HI€CTBG npaBujIaMM W HOpMaMMU HOBCACHUA, HAJIUYUC
MIPABOCO3HAHUS, KOJOTHICCKOW KYJIbTYPhI; CIIOCOOHOCTH CTaBHThH IEIH U CTPOUTH KU3HECHHBIC
IIJTaHBbI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOIIECCe peann3au
00pa3zoBaTeIbHON e TEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUST» OTPaKaroT cPOPMUPOBAHHOCTh
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpeACTaBJICHUA O COOUWAJBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATEIbHbIX 3a/1a4, BHIITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
P aHAJN3€ PA3JINYHbIX BUIOB YUeOHOM AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIHIO OTEYECTBEHHOM
XUMHUH;

YBOXEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yJbTaT JUIMTENbHBIX HAOII0ICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Ja YUEHBIX U MIPAKTHKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XWMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJCHHE U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPABCTBEHHBIX M IIPABOBBIX HOPM U C Y4ETOM OCO3HAHMS MOCIIEICTBUM MOCTYIKOB;

4) popMupPOBaHHSA KYJbTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/0poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOONIO/IeHUsT TIPaBUI 0OE30MacHOro OOpalleHusi ¢ BEIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HHU, B TPYJIOBOM JI€ATENBHOCTH;



MOHUMAHMS [EHHOCTH TMPaBWI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPUSATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJSICHUS aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIBCKON JESATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTHYECKUX 3a/ad COLUAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOPECCHil pa3IMIHOTO pPoJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTataM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymei mpodeccun u pean3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) IK0JIOTNY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COUATIBHOM CPEJIbI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUH JIJIs PEIICHHS BOITPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLEeW MPUPOTHOM Cpeje,
YMEHHSI TIPOrHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHYECKHE TMOCIEICTBUS MPEANPUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPBI, OIbITA
NESATENbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMHU B
M03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMATIbHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMS cHenuuKd XMMUM Kak HayKd, OCO3HaHUsA €€ pojau B (QOPMHUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KAaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelIeHny mpodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH A COBPEMEHHON LWBUIM3ALUU: B €€
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHUeCKOM, TMHUIIeBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIUHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJIOTHYECKH KOM(POPTHON JKU3HH KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTy4aeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHHUH OKPYXKAIOIIETO MHpa U TMPOUCXOMAANIMX B HEM H3MEHEHUH,



YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAaHHBIX
C IEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMHUECKUE 3HAHUS JIJIS PEIICHUs TTPoOiieM
B PEATBHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON AEATELHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHWM 10 XHMHH B COOTBETCTBHHM C J>KH3HCHHBIMU
MOTPEOHOCTAMHU;

MHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuyHbiX chepax npodeccnoHaTbHON
NESITEIILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble NI (OpPMHpPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCS MEXIUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIOINIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOJ0B IMMO3HaHUWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHeprus, sIBJCHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIE yueOHbIe JIEUCTBHUS (mo3HaBaTesbHbIE, KOMMYHUKaTUBHEIE,
peryiasTuBHBIC), obecrneunBaronie (GopMupoBaHue (PYHKIIMOHATHPHOM TpPaMOTHOCTH |
COLIMANIbHOM KOMIIETEHIIMH 00y4JaroLuXcs;

CIIOCOOHOCTh ~ OOy4aloIIMXCA  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE AEWCTBHUS B IO3HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAIOT OBJIQJCHUE YHHUBEPCAIbHBIMU Y4e€OHBIMU
M103HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYIIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENeNIATh LN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHM HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHH ¥ YCTaHaBIMBAaTh MX B3aWMOCBSI3b, HCIOJB30BaTh
COOTBETCTBYIOIINE MOHITHS I 00BICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTpPOUTH JIOTUYECKUE pACCYyXKICHHUS (MHIyKTUBHBIC, JCIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOIETBHBIC MIPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pEHIeHHd Y4eOHBIX



MO3HABATEIBHBIX M TPAKTUYECKUX 3a7ad, NMPUMEHATh HAa3BAaHHBIC MOJICIBHBIC MPEIACTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUYECKHUX PEaKIIUU.

2) 6a3oBbIe HCCIEA0BaTENbCKUE eCTBUS:

BIIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIECTB U XUMUICCKIX PEAKIIHIA,

dbopmynmHupoBaTh TENM M 3aJaud  HMCCJIEIOBAHUS, HKCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
it GOPMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABMILHOCTH BHICKA3bIBAEMBIX CYXKJICHUN;

BIIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO ITUTAHUPOBAHUS ¥ TIPOBEICHHS YICHHYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIONATh 32 XOJOM IPOIIECcCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O TPOJIEIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAKTUYECKUX 33124, TPUMEHECHUIO PA3IMYHBIX METOIOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX WHOOpManuu (HAYYIHO-TIOMYIISpHAS
JTUTeparypa XMMHYECKOTO COJIEp)KaHWs, CHpaBOYHBIE TMocoOms, pecypchl HHTepHera),
aHAIM3UPOBATh HWH(AOPMAIIMIO PA3UYHBIX BHUAOB M (OPM TPEACTABICHUS, KPUTHYCCKH
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMyIMpoBaTh 3ampoChl W MPHUMEHSITH Pa3IUYHbIC METOJBI INPH TIOUCKEe W OoTOOpe
nH(popMalry, He0OXOAUMOM ISl BBIMIOJIHEHHsI YYEOHBIX 3a/1a4 ONpPeIeEHHOIO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BHIOMpATh ONTUMAIBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpauKy, TuarpaMMbl, TAOJUIIBI, PUCYHKU U IPYTHUE);

HCIOJIb30BAaTh HAy4yHBIA SI3BIK B KauyecTBE CpeACcTBa Mpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYkK/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENILHO BBITIOJHEHUS
MPEAJIOAKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3YyIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBEpPCTHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peajm3anumn yqe6H0ro IpoCKTa, U (I)OpMy.]'H/IPOBaTB BBIBOJIbI TI0 pPE3YJIbTaTaM HpOBeI[éHHHX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1¢ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IIO3HABATEIIbHYIO JIEATEIBbHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HE0OXOAUMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BELIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHPHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XMUMHUU Ha Yri1yOJIEHHOM ypOBHE Ha
YpPOBHE CpeaHero oOmiero o0pa3oBaHUs BKIIOUYAIOT CrelUpUYECKHe i1 YI4eOHOTo TMpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAIMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUU B Pa3INYHBIX y‘I€6HI>IX CUTyalusaX, a TaKKC B PCAJIbHBIX XHW3HCHHBIX CUTYaAlUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XUMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTe W 3HAYCHWH OPTaHWYCCKOW XHMHU B
CHCTEME ECTECTBEHHBIX HAayK U €€ poJi B 00ECTICUCHUH YCTOHYMBOTO PAa3BUTHUS YEIOBEUECTBA B
pelieHur MpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHUKOB JHEPTHUH, B OOECIICYCHUH
paIMOHATFHOTO TPUPOAOTIONH30BaHuUs, B (POPMUPOBAHIUH MHUPOBO33PEHUS U OOILIEH KyIbTYPHI
YeloBeKa, a TaKKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMOH XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas 00ojoYka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJIM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHUS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJICKYJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIECHb OKHCIICHHUS,
XAMUYECKass CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJISIPHBIH O0O0BEM, YIIIEPOIHBIN CKEJeT,
(GyHKIMOHATBHAS TPYIINA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas U MPOCTPAHCTBEHHas (TeoMeTpUYecKas, ONTHYECKas),
MU30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJ- M a30TCOICpIKAIIUC
OpPraHUYeCKUEe COCIUHCHHS, MOHOMED, IMOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIIMHEHUS; TEOPHH, 3aKOHBI (mepuoanveckui 3akoH /. M. MenneneeBa, Teopusi CTPOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllie B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX PpEaKIui, TEePMOJWHAMUYECKHMX ¢ KHHETHYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MoOJIeKyJlax (MHIYKTHBHBIM H
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,
COCTaBe, MOJMyYeHUH U 0€30MaCHOM MCIOJIB30BaHUH BAXHEUIIINX OPraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIC MTPU3HAKU MMOHITHHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IMOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAAJIEKHOCTh U3YUEHHBIX OPraHN4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarmdeckoid HoMmeHkiarype (IUPAC) u mpuBoanTh TpUBHAIBFHBIC Ha3BAHHUSI
JUIA  OTAETbHBIX TPEJCTaBUTENIe OpPraHUYeCKUX BELIECTB (STWJIEH, AaleTW/IeH, TOIyol,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
coeMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTEIIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETUYECKYI) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHUU OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHYECKOEe MPUMEHEHHE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOIIOJEHUHM, H3MEPEHHH, MOJICIUPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMNEPAllMd  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBS3b XUMHUYESCKUX 3HAHUM C HOHSITHUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (bOpMy.]H)I BeIIeCTBa IO U3BCCTHBIM MACCOBBIM HOJISAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUSL OBITOBOM W IPOW3BOJICTBEHHOW JESATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUYCHUC CBOWCTB OpPraHu4Y€CKUX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro oOpalleHuss C BellecTBaMH M J1JaOOPaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUia IKOJOTHYECKH IIEIeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbic nokazatens [1J1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUK B pa3iMYHBIX MCTOYHMKAaX (HayuyHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHUs Kypca «OOmas W HEOpraHuyeckas XUMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poJiu B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHs, B PELICHUH MPOOIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTOIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphI YEIOBEKA, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNHM, OCHOBHOE M BO30YXKAEHHOEC COCTOSIHHS aTOMa, THOpHIH3arivs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKas pEIIETKA, XUMHUYECKas pPEeaKkuus, PacTBOp, AJIEKTPOJIMUTHI, HEJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakiuy, XUMHUYECKOE pPAaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHYECKOM
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEMIECTB B OBITY M NPAKTUYECKOW EATETHLHOCTH YeJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U MX IIPEBPAILCHU;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTHh YMEHHUS OTPEEISTh BAJIGHTHOCTh U CTETICHh OKUCJICHHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XUMHYECKHE PEAKIHMH IO Pa3IUYHBIM MpHU3HAKaM (YHCIYy U COCTaBY pPearupyronmx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUHU JUIA KIIacCU(PUKALUN N3Y9aeMbIX BEIIECTB U XUMHUUECKUX PEaKLIUi;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE M BO30OYKIEHHOE HSHEPTETHUYCCKUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



chOpPMHUPOBAHHOCTh yYMEHHUU: XapaKTepU30BaTh (OMUCHIBATH) OOMIME XHMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTBH: OKHCIHUTEIBHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUAPOJIN3A; PEAKIHUl KoMIIekcooOpa3oBaHus (Ha NpUMEpPe THAPOKCOKOMILIEKCOB LIMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMUMHMUYECKON pEeakiMy B 3aBUCUMOCTU OT Pa3jIMUYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJCTB; IE€IeCO00pa3HOCTh NPUMEHEHUS HEOPraHWYeCKHMX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAONMIOJEHHE, HW3MEpEeHHE, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peabHbIl H
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaxX, YMEHHUS TPHUMEHSATh 3TH 3HAHHS TPHU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B MIPUPOJIE, MPAKTUUYECKOH IEATEILHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HHU

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJUTH PACUEThI: C UCIIOIb30BAHUEM MOHSITUN «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIECTB; TEIJIOBOrO 3(PpQeKTa peakiuu; 3HaUeHUs BOJOPOJIHOTO TOKa3aTelss PaCTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peakiuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOUIBI0 UHIAMKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
0e30macHoOro oOpallleHHsl C BelleCTBaMM U J1abOpaTOpHBIM 00OpyJOBaHUEM, (POPMYIHPOBATH
1elb HCCIENOBaHUS, TMTPEACTAaBIATh B pa3iUYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
AHaJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUH: COOMIOAATH MpaBUia MOJIb30BAHUS XUMUYECKOW MOCYI0N U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH [EATENBbHOCTH B IENSAX COXPAHEHHS CBOErO 3JI0POBbS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIIATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil wH(popManuu, MHTepHET W Apyrue), KPUTHYCCKH aHAIM3UPOBATH XHUMHYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU

3a/1a4uen.
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INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

[IpenMer u 3Ha4EHUE OPraHUYECKON
XUMUH, TIPEICTABIICHUE O
MHOT000pa3uu OpraHnYecKuX
COCAUHEHHI

DIEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE W BO30OYKIEHHOE
cocTosiHUS ). BasieHTHBIC BO3MOKHOCTH
aToMa yriepoja

XUMHYECKas CBSI3E B OpraHn4eCKux
COCIMHEHUSX. MeXaHU3MBbI
00pazoBaHus KOBAJICHTHOM CBSI3H,
crocoObI pa3phiBa CBA3EH

Teopus cTpoeHHst OpraHU4eCKUX
coequnenuit A. M. bytneposa

Bunel uzomepun: cTpyktrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3¢ }EeKTH B MOJIEKYyIaX OPraHUYECKUX
COEeqUHEHUN

[IpencraBnenue o kaccuukanuu u
cHCTeMaTHUYEeCKasi HOMCHKIIATypa
(IUPAC) opranvuecKuX BEILECTB

Knaccudukanus peakmuii B
OPraHUYECKON XUMHUHU

Cucremarusanusa 1 00001eHne
3HAHHUHU II0 TEME

AJIKaHBI: TOMOJIOTHYECKUH psf, oO1Iast
(dopmyna, HOMEHKJIAaTypa U U30Mepus,
IEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

du3znyecKue U XMuMHUYECKHE CBOMCTBA




aJIKaHOB

11

HaxoxaeHue ankaHoB B IPUPOJE.
CrniocoObl mosryyeHus U IpUMEHEHNE
AJIKaHOB

12

Huknoankansl: o0mas Gopmyia,
HOMEHKJIATYpa U U30MEepHH,
0COOEHHOCTH CTPOCHUA N XUMHUYCCKUX
CBOWCTB, CITIOCOOBI TIOTY4SHHS U
IIPUMEHEHUE

13

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyIIBI OPraHNYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINX B €70 COCTaB.
CucremaTtu3zanus 1 00o01IeHNE
3HAHUM MO TeMe

14

AJIKEHBI: TOMOJIOTHUECKHH psJl, oOmas
dhopmyna, HOMEHKIATypa,
AIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
cTpoeHue MosieKyl. CTpyKTypHast u
LAC-TPAHC-U30MEPUS ATTKEHOB

15

dusnyeckue U XUMHUECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBA

16

CriocoOblI mosTyueHus: U IpUMEHEHUe
AJIKEHOB

17

[IpakTuueckast padota Ne 1 mo teme
"IlostydeHue 3TUICHA U U3yYEHUE €r0
CBOMCTB"

18

Pemenue pacu€THbIX 3a1a4 Ha
oTpe/iesieHue MOJICKYISIPHOU
(hopMyIbl OPraHUYECKOTO BEIIECTBA

19

AJ'IKaI[I/IeHLIZ COHpSI)KéHHLIe,
HU30JIMPOBAHHBIC, KYMYIIMPOBAHHBIC.
OcobeHHOCTH QJICKTPOHHOI'O CTPOCHUA

20

XHUMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTUEHOB

21

CrniocoObl nostyyeHus U NpUMEHEHUe
aJIKaJJMEHOB

22

AJNKUHBI: TOMOJIOTHYECKUN ps,
oOmas opmyna, HOMEHKIATypa,
NIEKTPOHHOE U IPOCTPAHCTBEHHOE




CTpOEHUE MOJICKYI, (pr3nmdeckue
CBOICTBA

23

XMUMHYECKHUE CBOMCTBA AJIKKNHOB

24

KauecTBeHHBIE peakiMy Ha TPOMHYIO
CBS3b

25

CrniocoObl mosTy4eHHs U IPUMEHEHNE
AJIKUHOB

26

Pemrenne 3aga4: pac4€rsl 110
YPAaBHEHUIO XUMHYECKOW pEeaKUU

27

Cucremarusaius 1 00001IeHne
3HAHUH 110 TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
dhopmyna, HOMEHKIIATypa.
DNEeKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJTyO0JIa, MX (PM3NYECKUE CBOMCTBA

29

XUMHUYECKUE CBOMCTBA apEHOB:
pEaKIMH 3aMEeIeHUs

30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakuy IpUCOECTUHEHNS, OKUCIICHUE
TOMOJIOTOB O€H30J1a

31

Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

32

Pemenune pacu€rHbIx 3a1a4 Ha
ompeIeJICHUE MOJICKYIISIPHOM
(hopMyJIBI OPraHNYECKOTO BEIIECTBA

33

CriocoObl MoTydeHus: U IpUMEHEHUe
apeHoB

34

I'eHeTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

35

Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
peakuuii. CucremaTuzanus u
0000111eHHE 3HAHUN II0 TEME

36

ITpuponnsii ras. IlomyrHeie
He(TSHbIE ra3bl

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKH

38

Hed1b 1 cniocoOsl e€ nepepaboTKH.
[TpumeHeHre NpoIyKTOB epepaboTKu




HeTH

39

I'eHeTnueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCaMU
YTJIEBOJOPOJIOB

40

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE
CTPOEHUE; PEaKLUU 3aMEeLICHUS
rajioresa

41

JeicTBue menoyveit Ha
FaJIOFCHHpOI/I?;BOIIHI)IC.
BzanMmopeiicTBue IUTraJoreHaIKaHOB C
MAarHmuemM u MUHKOM

42

Cucremaru3zanus u 00001IeHIE
3HaHUM N0 pazaeny "YTrieBo1opo s

43

KonTponsHas pabora no teme
"YrneBonopoier"

44

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHUH psJl, oOras
dbopmyna, CTpOCHHUE MOJIEKYII,
M30MepHsl, HOMCHKIIATYpa,
knaccudukanus, Guznyeckue
CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MosTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTbie 3¢hupbl: HOMEHKIIATYPA U
HU30MepHsi, 0COOCHHOCTH (PU3UIECKUX
Y XUMHUYECKUX CBOMCTB

48

MHuoroaToMHEIE CIIUPTHI:
OTUJICHIJIMKOJIb U I'NIMOCPHUH, UX
(I)Hanecxne 1 XMMHYECKHE CBOMCTBA

49

CriocoObl MOJIY4YCHUS U IPUMCECHCHUC
MHOI'0A@TOMHBIX CIIMPTOB

50

®deHOT: CTPOCHHE MOJIEKYJIbI,
¢dusndeckue cBoricTBa. TOKCHYHOCTh
(benona

51

XuMUYecKue cBoicTBa (heHoIa

52

CrniocoObl nosTyyeHus U IpUMEHEHUe
(benona

53

IIpakTtuyeckas pabora Ne 2. Pemenue




HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Criupthl 1 peHObI"

54

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTHYCCKHUE PAAbI, O6HIa$[
dbopmyna, n30Mepus 1 HOMEHKIIATypa

56

AJILI[GFI/IZ[BI 1 KE€TOHBI: (1)I/ISI/IIICCKI/IG
CBOI\/JICTBa; pCakiuu NpuCOCANHCHUA

57

PeaKIII/II/I OKHUCJICHUS U KaUCCTBCHHBIC
pPCaKuu aJIbACTUAOB U KETOHOB

58

CriocoOpbl MOTy4eHHS AJIbICTUIOB U
KETOHOB

59

OIHOOCHOBHBIE MpPEEIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOEHUS MX MOJIEKYJT

60

N3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIOT, UX GU3NYECKUE
CBOMCTBa

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

OcoOeHHOCTH CBOMCTB MypPaBbUHOM
KHCJIOTBI. MHOTOOOpa3ne kKapOOHOBBIX
KHCJIOT

63

OcoOEHHOCTH CBOWCTB: HEMPEIETbHBIX
Y apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KkucIoT. [IpeacraBuTenu BeICITUX
KapOOHOBBIX KHCIIOT

64

ITonsrue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CriocoOBbl NOJIy4CHUA U TPUMCHCHUC
Kap6OHOBLIX KHCIIOT

66

CrnoxHble 3(hupbl: TOMOJIOTHYECKUN
psa, obmmas popmyna, H3oMepus U
HOMEHKJIaTypa

67

dusnyeckne 1 XUMHYECKUE CBOCTBA
3¢upoB

68

Pemenue pacu€rHbix 3a1ay: 1o
YPABHEHUIO XUMHYECKON PEaKMU, HA




OIIPENETICHUE MOJIEKYIISIPHOU
(hOopMyITBI OPraHUYECKOTO BEIIECTBA

69

[Ipaktudeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4y 10 TCMC
"KapOoHoBbie KHCHOTHI. C0XKHBIE

s¢upsr"

70

XKupsr: crpoenne, puznveckue u
XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

OCoOGeHHOCTH CBOWCTB JKUPOB,
COACPpKAUX OCTATKH HCIIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJOT, NX MOIOIIIEE JCHCTBUE.
TloHATHE O CUHTETUYECKUX MOOHINX
cpencrBax (CMC)

73

['eneTnveckas CBsI3b YriaeBOIOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHMIECKIX
BEILECTB

74

Pacuérel no ypaBHEHUSIM XUMUYECKUX
peakuui

75

CucreMmaruzanus 1 00o01eHne
3HAHUH 110 TEME

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukaiuys yrieBo10B (MOHO-,
TV~ ¥ TIOJTUCAXaPH/IbI)

77

Momnocaxapuabl: puznyeckue
CBOMCTBA U HAX0XJACHUE B IPUPOJIE

78

HpI/IMeHeHI/IC T'JIFOKO3EI, e€ 3HaUCHUE B
KU3HCACATCIBHOCTH OpraHusmMa

79

Z[I/IcaXapI/II[BII caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpHUpoaAC U
IIPUMCHCHHUC NUCAXaprua0B

80

HOJ'II/ICEIXapI/II[LIZ CTPOCHUC
MaKpOMOJICKYII, (1)I/I3I/I‘ICCKI/I6 u
XHUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

81

[TonsTue 00 HCKYCCTBCHHBIX
BOJIOKHax

82

Pemenne PaCUYCTHBIX 3a1a4 Ha
ONpCACIICHUEC JOJIN BbIXOda MPOAYKTa
peaknuu OT TCOPETUICCKU
BO3MOXHOTI'O




83

Cucremarusanusa 1 00001IeHnE
3HaHUM 10 pas3zaeny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconep:xaiiue
OpraHu4yecKue coeuHeHus"

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIEKYI, 00mas (hopMysia, H30Mepus,
HOMEHKJIATypa ¥ (PU3HUECKUe
CBOMCTBA

86

XUMHUYECKUE CBOMCTBA
anupaTUHIECKUX aMUHOB

87

AHUIVH: CTPOCHUE aHWIMHA,
0COOCHHOCTH XHMHUYECKHX CBOMCTB
aHWJIMHA

88

CriocoObl nosTyuyeHus: ¥ IpUMEHEHUe
annpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
nzoMepusi, pusnveckue CBONCTBA.
OT)IGJ'IBHBIG MMpEACTAaBUTCIIN Q-
AMHWHOKUCJIOT

90

XUMHUYEeCKHe CBOMCTBA aMUHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUYECHHUE
aMUHOKHUCIIOT. CHHTE3 U THAPOIIHN3
TENTUIOB

91

benku kak npupoHbIE TOTUMEPHI;
CTPYKTYpPBI OCJIKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A3oTCcoepKalye reTepouKiInIecKue
coenuHeHus. HyKienHOBbIE KUCTOTHI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKast
poJib

94

[IpakTueckas pabota Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 10 TEME
"A3zoTcoaepxaniue OpraHun4eckue
coequueHus"

95

IIpaktuyeckas padora Ne 5. Pemenue
9KCIEPUMEHTAJIBHBIX 3334 110 TEME
"Pacrio3HaBaHne OpraHMYECKUX
coequHeHun"

96

KonTposneHas paboTa o teme
"A30TcoziepKalue OPraHNndecKue




coequueHus"

OcHOBHbIE IOHATHS XUMHUH
97 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U

MCTOAbI UX CUHTE3a —IIOJIMMCPHU3al A
1 IIOJIMKOHACHCAIIUA

98 Ilnactmaccel. YTunuzanus u

nepepaboTKa IIacTUKa

99 DnacToMepsl: HaTypaJlbHBIM

CUHTETHYECKHE Kayuyku. Pe3nna

BosokHa: HatypanbHBIe,
100 HCKYCCTBEHHBIC, CHHTETUYECKHUE.
[Tomumeps! cienManbHOTO Ha3HAYCHUS

[IpakTnueckas pabota Ne 6. Pemenue
101 3KCHCpI/IMeHTaJ'II)HBIX 3a1a4 I10 TCMEC
"Pacro3HaBaHue IracTMace 1

BOJIOKOH"

O60011eHre U crucTeMaTu3alus
102 M3Y4YEHHOI'0 MaTepuasa 1o Teme

"BBICOKOMOJIEKYIISIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Atom. CocTaB aTOMHBIX SITIED.
XuMmuueckuii 3ieMeHT. M130TOoIIbI

CtpoeHnue AIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAaHTOBBIC UHCJIa

Knaccudukanus xumMmuaeckux
3IIEMEHTOB (S-, p-, d-, f-amemMenThI)

Pacnpenenenue 3neKTpoOHOB MO
aTOMHBIM OpOUTAIISIM

DneKTpOHHbIE KOH(UTYpaIli aTOMOB
SJIEMEHTOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUHU

DNeKTpOHHbIE KOH(UTYpALIUU HOHOB.
DIIEKTPOOTPUIIATETLHOCTD

[Tepuonnueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
anemenToB JI. . MenaeneeBa, CBA3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHYECKUX JIEMEHTOB U 00pa3yeMbIX
MMM MPOCTHIX M CIIOKHBIX BEIIECTB 1O
TpyIIaM U neproaam

Cucrematusanusa 1 00001IeHNE 3HAHUN
110 TEME

10

Buael xumuueckoit cBsa3u. MexaHu3Mbl
00pa3oBaHUs KOBAJIEHTHOW CBSI3H.
Bopoponnas cBs3b.
MexMoneKyJIApHbIE B3aUMOJAECHCTBUSA

11

BanenTHOCTh U BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b




3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X
r€OMETPUYECKUM CTPOCHUEM

12

[IpencraBnenus 0 KOMIUJIEKCHBIX
COEIMHEHUX: COCTaB U HOMEHKIAaTypa

13

BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. Turbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELIECTB

14

Ilousttie o AUCTICPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIIOUAHBIX
pacTBopax

15

HctrHHBIE paCTBOPHI: HACBIIICHHBIE U
HEHACHIIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsr

16

CriocoObI BeIpaKeHHS] KOHIIEHTPAIIH
pacTBOpOB

17

Pemenne 3amad ¢ CHOI30BaHUEM
HOHATHH "MaccoBas J0JIA
pacTBOPEHHOTO BeliecTBa", "MoJIsipHast
KOHIEHTparus"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIEeCTB

19

CucreMatuzanys 1 0000IIeHNEe 3HAHUN
110 TEME

20

KonTtponsHas padoTa o remam
"Ctpoenue aroma. [lepuoanueckuii
3aKoH U [lepuomnyeckas cucrema
XUMHUYECKuX 3eMeHToB J1. 1.
MenneneeBa", "CTpoeHue BelecTBa.
MHuoroo6pa3ue BemiecTs"

21

Knaccudukanus XuMUIecKuX peakiuii
B HCOPTaHMYECKOW U OPraHUYECKOn
XUMUHU. 3aKOH COXPAHCHHUS MacChl
BEILIECTB; 3aKOH COXPaHEHUS U
MpEBpAICHUS SHEPTUU TIPU
XUMHYECKUX PEaKIHIX

22

TennoBble 3G HEKTH XUMUYECKUX
peakuuii. TepMoxuMudeckue
ypaBHEHHUS

23

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ u




TCPMOXUMHUYCCKUM YPABHCHUAM

CKOpOCTh XMMHUYECKOH peaklnu, e€

24 3aBUCHUMOCTB OT Pa3IMYHBIX (PaKTOPOB.
Karanus u xaranuzaropsl

25 ['oMoOreHHbIE U TeTEPOTeHHBIE PEAKIINN
[Ipaktuyeckas padora Ne 1 mo reme

26 "BnusiHue pa3inyHbIX PaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiuu"

97 OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.
XUMHUYECKOE PaBHOBECUE
[IpaxTnueckas padota Ne 2 o Teme

28 "BnusiHue pa3nuyHbIX PaKTOpOB HA
M0JIOKEHHE XMMHUYECKOTro paBHOBecHs"
DNEeKTPOTUTHYECKAS TUCCOIHALINS.

29 CunbHBIE U ClTa0bIe SIEKTPOITUTEHI.
CreneHp nuccoManuu
WNonnoe npoussenenue Bojapl. Cpena

30 BOJHBIX pacTBOPOB. BomopoHbIiH
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,

31 MPOTEKAIOIIHNE B pacTBOPax
ANIEKTPOJIUTOB
[Ipaktruueckast pabota Ne 3 o Teme

32 "XUMHYECKHE PEaKIIU B pacTBOpax
3IEKTPOIUTOB"
OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE

33 peaknuu. BaxHenme OKucIuTenu u
BOCCTaHOBUTEIHN

34 MeTo/1 31eKTPOHHOTO (3JEKTOHHO-
HOHHOTO) OayaHca

35 DNEKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

37 Pemenue 3a1a4 pa3nuyHbIX TUTIOB

38 Cuctemaru3zanus 1 o0oOIIeHne 3HaHUH
o Teme "Xumuueckue peakuuu"

39 KonTposnpHas paboTa o teme
"Xumuueckue peakuuu"

40 [TonoxeHne HEMETaIOB B

Hepno;u/mecxoﬁ CUCTEME XUMHUYCCKUX




anemeHTOB J[. . MeneneeBa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnyeckue CBONCTBA HEMETAILJIOB

41

AnnoTponus HEMETaUIOB (Ha IpUMeEpe
KHCIIopoa, cepsbl, Gocdopa u
yriepojia)

42

Bonopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ 'HapuIbl

43

["anoreHsl: HAX0XK/IEHUE B IPUPOJIE,
COcOOBI OTYYEHUs, PUIUIECKUE U
XUMHUYECKHE CBOMCTBA

44

lNanorenoBonopoasl. Baxunenmue
KHCIIOPO/ICOAEp KAILIE COCIUHEHUSI
raJloreHoB

45

JlaGopaTopHbIe U TPOMBIIIICHHBIE
CroCcoObI MOJTyYEHHUSs TaJOTEeHOB.
[IpumeHeHne raTloreHoB U UX
COoeqUHEHNN

46

[IpakTueckas padota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEMeE
"T"a;morensr"

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
¢duznueckne U XuMU4YecKre CBONCTBA.
O3oH. [IpuMeHeHue kuciopoaa U 030Ha

48

OKcHIbI ¥ IEPOKCHIBI

49

Pemenne 3aJlav pa3JINYHbIX THUIIOB

50

Cepa: HaXOXJICHUE B IIPUPO/IEC,
crocoObl MOJTydeHus, PU3NIECKUe U
XUMUYECKHE CBOMCTBA

51

CepoBosiopo, Cynb(u bl

52

Kucnopoacoaepxaiiue coeuHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCTIOTHI

53

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Cepa u e€ coequHeHus"

54

A30T: HaX0X/I€HUE B IIPUPOJIE,
crocoObl NOJTy4YeHus1, PU3NIECKUE U
XMMHMUYECKHE CBOMCTBA. AMMMAK,
HUTPUIBI




55

Kucnopozacoaepskariue coenHeHHsI
a3oTa. OCOOEHHOCTH CBOMCTB a30THOM
KHCJIOTBI

56

[IpumMeHneHne a30Ta U €ro COeMHEHUI.
A3oTHbIE yoOpeHus

57

docdop: HAXOKACHUE B IPHPO/IE,
CrocoOBI OTYYEHUs, PUIUIECKUE U
XUMHYECKUEe CBOHCTBA. Dochuabl u

dbochun

58

Oxcunst hocdopa,
dhocdhopconepxkammue kuciaotel. Cosn
(hochopHOIT KUCTOTHI

59

[Ipumenenne pocdopa u ero
coenuHeHuil. @ocpopHbie y10OpeHUs

60

[IpakTnueckas pabota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
"A3ot u dochop u ux coeauHeHus"

61

VYraepoa: HaxoXKEHUE B IPUPOJIE,
AIJIOTPOTIHBIE MOU(PUKAIIUY;
(uznyeckrue 1 XuMHUYeCKHe CBONCTBA,
IIPUMEHEHHE

62

Oxkcun yraepona(ll), okcun
yrinepoaa(lV), yronbHast Kuciaora u eé
CoJu

63

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

64

Kpemuuii: Haxox1eHue B IPUPOJIE,
crocoObl MoJTydeHust, GU3HIECKUE 1
XUMHYECKUE CBOMCTBA

65

Oxkcun kpemuaus(1V), kpemHueBas
KHCJIOTA, CUIINKATBI

66

HpI/IMeHeHI/Ie KpEMHUA U €TI0
COCI[I/IHGHI/II‘/'I. CTCKJ'IO, €ro nojJy4dcHue,
BHABI CTCKJIA

67

Pemenue 3amgau Pa3JINYHbIX TUIIOB

68

CucreMaruzanys 1 0000IIeHNE 3HAHUN
o teMe "Hemeramier"

69

KonTponsHas pabota o Teme
"Hemetamnsr"

70

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIUS OMIHOOK




71

[TosoxkeHne meTamioB B
[Tepuoanueckoi cucteMe XUMUYECKUX
areMeHTOB. OCOOEHHOCTH CTPOCHHS
AIEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB

72

OO0mue dpuznyecKkue CBOMCTBA
MeTauioB. [[pumMeHeHne MeTamoB B
OBITY ¥ TEXHUKE

73

Crnasel MmetauioB. Kopposust
METaJJIOB

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

75

DNEKTPOXUMHUECKUN Psijl HANlPSDKEHUH
MeTaioB. OO01miue crnocoOb! MOTy4eHUs
METAJUIOB

76

O6mras xapakrepuctuka MetayioB |A-
rpynnsl [leproagnyueckoit cucteMbl
XUMUYECKUX 3JIeMeHTOB. Harpuii n
KaJui: mosyyeHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEUIECTB U UX COCUHEHUN

77

O6mras xapakrepuctuka metayioB [HA-
rpynmnsl [leproandeckoi cucTemMbl
XUMHUUYECKUX AJIEMEHTOB. Maruuii u
KaJIpILUi: ToJTy4eHue, pusndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

78

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUsI

79

AIOMHUHM: TIOJTydeHue, GU3ndecKue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI alFOMUHUS, UX
MIPUMEHEHHE

81

Pemenue 3amgau Pa3JINYHbIX TUIIOB

82

IIpaktuyeckas padora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3334 110 TEME
"MeTaisl IJIaBHBIX OATPYIH"

83

OO11ast XapakTepUCTHKA METAJIIOB
no6ouHsIx noarpymi (b-rpymm)
[leproandeckoit cUCTEMBI XUMHUUECKUX




9JICMCHTOB

84

duznueckre 1 XUMHUYECKUE CBOUCTBA
XpOMa U €ro COeIUHEHUN, UX
MIPUMEHEHHE

85

Baxwueline coelMHEHNs] MapraHiia.
IIepmanranar kanus, ero
OKHCIIUTEIbHBIE CBOWCTBA

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
Kenesa u ero coeauHeHun. llomyuenne
Y IPUMEHEHHE CIUIaBOB XKeJe3a

87

dusuyeckue U XUMHUECKUE CBOMCTBA
MEIH U €€ COCOUHCHUM, NX
MIPUMEHEHHE

88

dusnyeckre 1 XUMHUYECKHE CBOMICTBA
IIMHKA ¥ €T0 COeTUHECHNM, NX
MpUMEHEHHE. [ UIPOKCOKOMITIIEKCHI
IMHKA

89

[IpakTueckas padota Ne 8. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEMeE
"MeTasibl TOOOYHBIX MOATPYHH"”

90

Pemenne 3aaa4 pa3jIM4YHbIX TUIIOB

91

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1mo TeMe
"Metamier"

92

KonTtponsHas padoTa o Teme
"Mertayuibr"

93

AHalu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMHUOOK

94

Ponp xuMuu B o0ecIieueHun
YCTOIZHHBOFO Pa3sBUTHA YCTIOBCUYCCTBA.
ITonsarue o HAaYYHBIX MCTOAax
HCCICA0BaHHA BCIICCTB

95

HaquLIe IIPUHIMIIBI OPraHru3alnuu
XUMHUYCCKOT'O IIPOU3BOACTBA.
HpOMLIH_IJ'IeHHLIe CII0COOBI MOJIYUYCHUS
Ba)KHEMIIINX BEIIECTB

96

XHUMHYECKOE 3arpsA3HCHUC
OKp}I)KaIOH_[eI‘/’I CpCAbl U €ro
OCIICACTBUA

97

XuMus u 310pPOBbBEC UCIIOBCKA.
.HeKapCTBeHHLIe cpeacTBa




98 Xwumus nuiy. Poins xumun B 1
o0ecrieyeHnH MUILEBON OE30MaCHOCTH

99 Kocmernueckue u mapgromepHbie 1
cpeacTBa. beitoBas xuMus
X¥MHS B CTPOUTENBCTBE. BaskHenmne

100 CTPOMTENbHBIE U KOHCTPYKIIHOHHBIC 1
MaTepuabl
XuUMUS B CETBCKOM XO35IMCTBE.

101 Opranuyeckrie 1 MUHEPAJIbHbIE 1
yIoOpeHus

102 CucremaTtu3zanus 1 000011eHNEe 3HaHUN 1
10 TeMe

OBIIEE KOJIMYECTBO YACOB I1O 102 4 8

[TPOTPAMME

Peanu3anus 00pa3oBaTebHBIX IPOrPAMM €CTECTBEHHOHAYYHOM M TEXHOJIOTHYeCKOM
HANIPABJIEHHOCTH M0 NpeAMeTy XMMHS OCYLIeCTBJISIETCS ¢ MCI0Ib30BaHUEM
obopynoBanus ueHtpa «Touka pocray»

10 KJIACC (102 YACA)
Ne n/n Tema ypoka Kon Hcnonvzosanue
-0 obopyoosanus
YPOK uyenmpa «Touka
08 Pocmay
Tema 2. IlpeneabHbie yriieBoa0pPOIbI
16-17 CBoiicTBa aJIKaHOB U X IPUMEHEHHE 2 JlaTuuk TemMIiieparypsl,
TepMoInapa
Tema 3. HenpenesbHble yriieBOAOPOAbI
21-22 CBoiicTBa U IPUMEHEHUE ATKEHOB 2 JlaTuuk TemMIiieparypsl,
TepMoInapa
24 Yrnesonopossl. [lonyyenue u cBoiictBa metana | 1 JlaTuuk TemMIiieparypsl,
Y DTHIICHA TepMoInapa
Tema 6. I'mapoxcuniiconep:kamue
OpraHuyecKue BelecTBa
46 CriocoOslI mosTydeHus: CIUPTOB 1 Hatuuk pH, natunk
TEeMIIepPaTyphl
47 CpolicTBa CIMPTOB 1 [Hatuuk pH, natunk
TEeMIIePaTyphl




Tema 7. AJdbaeruabl 1 KETOHBI

57-58 CBoiicTBa U NPUMEHEHHE AJIbJICTUIOB 2 Hatuuk pH, natuuk
TEMIEpaTyphl
61 [TpakTdeckas pabota 4 AnbAETUAbI U KETOHBI 1 Hatuuk pH, natuuk
TEMIEepaTyphl
Tema 8. KapOoHOBBIE KHCJIOTHI U HX
NPON3BO/IHbIE
65-66 CBolicTBa IPEICTBHBIX 0THOOCHOBHBIX 2 Hatuuk pH
KapOOHOBBIX KHUCJIOT
68 Conu KapOOHOBBIX KUCIOT. MBLTa 1 Hatuuk pH, matdauk
TEMIEepaTyphI
71 [IpakTnueckas padora 5 Kap6oHoBbie kucioTsl 1 | 1 Hatuuk pH, natunk
WX IPOU3BOIHBIC TEMIEepaTyphI
Tema 9. YrueBoasbl
76( Monocaxapusl. [1eHTo35bI 1 Haruuk pH, natumk
TEMIEepaTyphI
77-78 Momnocaxapuzsl. ['exco3bl 2 Hatuuk pH, natunk
TEMIIEepaTyphI
79 Hucaxapu bt 1 Hatuuk pH, natunk
TEMIIEepaTyphI
80 [Mommcaxapuapl. Kpaxman 1 Hatunk pH, matdauk
TEMIIepaTyphI
82 [TpakTrdeckas padota 6. YTIEBOIBI 1 Hatunk pH, matdauk
TEMIIEpaTypbl
Tema 10. AzoTcoaep:kaniue oprannvecKmne
coeMHEeHUsl
87 CBoOiICTBa M IPUMECHEHUE aMUHOB 1 Hatauk pH
91 [IpakTrueckas padbota 7 AMHHBI. 1 Hatauk pH
AMMHOKUCNOTHL. benkn
95 [IpakTuueckas padota 8 Mnentudukanus 1 Hatunk pH, matunk
OpPraHUYECKUX COCAMHECHUI. TEeMIIepPaTyphl
11 KJIACC (102 YACA)
Ne Tema Koua-Bo odopyaoBaHue
n/n YPOKOB
Tema 2. XuMuveckas CBsi3b U CTPOEHHE BelIeCTBA
16 | ArperaTHble COCTOSIHHS BEIIECTB U (pa30BbIe MEPEXOIbI 1 JlaTuuk TemMiieparypsl,
TepMoInapa
Tema 3. JlucnepcHbie CHCTEMbI H PACTBOPbI
21 | JlucnepcHble CUCTEMBI M UX KilacCU(UKaIUs 1 KOJIOPUMETP
24- | PactBopbl. KoHIIeHTpanus pacTBOPOB U CIIOCOOBI €€ 2 Hatunk pH
25 | BBIpaKEHUs
26 | Ilpaktuueckas pabota 2 IIpurotoBieHue pacTBOpoB 1 Hatunk pH
pa3NUYHON KOHLEHTpalUU
27 | Ilpaktuueckas pabota 3 OnpeseneHne KOHLIEHTPALH 1 Hatunk pH

KHCJIOTBI TUTPOBAHHUECM

Tema 4. XuMn4eckue peakumu




30 | OcHoBBI XxUMHYeCKO# TepMoauHamMuKu. [lonsTue 06 1 JlaTuuk Temieparypsl,
SHTAJIBITHH TepMoInapa
31 | Onpenenenue TeIIOBBIX 3()(HEKTOB XUMHUUECKUX 1 JlaTuuk Temieparypsl,
peakuumii. 3akon ['ecca TepMoIIapa
33 CKOpOCTh XMMHUYECKUX peaKLuii 1 JlaTuuk TemiepaTypsl,
TepMoInapa
Tema 5. XuMHn4yecKue peakumu B pacrpopax
40 | Bopa xak cia0blii 31eKTposuT. Bomopoaabiii 1 Hatunx pH
nokasaresb. CBOICTBAa paCTBOPOB 3JIEKTPOIUTOB
41 | IlpoTonutnueckas Teopus KUCIOT U OCHOBAHUM 1 Jaruuk pH
42 Heoprannueckue u OpraHn4ecKue KUciaoThl B CBETE 1 Hatuuk pH
TEOPUHU AIEKTPOJUTUUECKON JUCCOLUALIUU U
MIPOTOJUTUYECKON TEOPUHU
43 | Ilpaktuyeckas pabora 5 VccnenoBanue CBOMCTB 1 Hatuuk pH
MUHEPAITBHBIX M OPTAHUYECKUX KHCIIOT
44 | Heopranuyeckue 1 OpraHM4e€CKle OCHOBAHUS B CBETE 1 Hatauk pH
TEOPUHU AEKTPOJUTUUECKON JUCCOLUALIUU U
MTPOTOJUTUYECKON TEOPUU
45 Comnu B cBETE TEOPUH IIEKTPOJIUTHUECKON 1 AJIEKTPOIbI
JIMICCOLIMAIIUU
47- | I'maponus HEOpPraHMYECKHUX BEIIECTB 2 AJEKTPOIbI
48
49 [Ipaktuueckas padota 7 ['uaponn3 opraHUYECKUX 1 1 Hatuuk pH, amexTpoas
HEOPraHNYECKUX COEIMHEHHIM
Tema 6. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE MPOLECCHI
55- | Duektponus 2 AJIEKTPOIbI
56
57 XHUMHUYECKNE NCTOYHUKH TOKA 1 AJIEKTPOIbI
58 | Koppo3sust meTamioB U criocoObI 3alTUThI OT HeE 1 Hatauk pH
Tema 7. Hemeraibl
63 | ['asloreHOBOAOPOIBI U TAJIOT€HOBOAOPOIHBIE KUCIOTHI. 1 Hatuuk pH
T"amorennapl
65 Kucnopon u o30H 1 JlaTuuk coneprkaHus
KHCJIOpO/ia
67 Cepa 1 JlaTuuk TemIiepaTyphl,
TepMoInapa
69 Oxcup cepri(1V), cepHucras kucinora u e€ coiu 1 Jatuuk pH
70 Oxcup cepri(VI). Cepnas kucnora u e€ coyiu 1 Hatuuk pH
73 | Oxcunbl a30ta. A30THCTast KUCIOTa U HUTPUTHI 1 Jatuuk pH
74 | A30THas KUCJIOTa U HUTPATHI 1 Hatuuk pH
75- | ®ocdop U ero coeqMHEHUS 2 Hatuuk pH
76
80 | Ilpaktuueckas pabota 8 IlonyueHue okcuaoB 1 [Jatuuk pH,
HEMETAaJJIOB U UCCIIEIOBAaHNE UX CBOMCTB TeMIepaTyphl,
AIIEKTPObI
Tema 8. MeTajuibl
84 [IlenouHbIC METAILITBI 1 Jatuuk pH
86 bepuinil, MarHuii ¥ MEN0YHO3EMEIbHBIE METAJLIIBI 1 Haruuk pH




94

[TpakTudeckas padota 11 Pemenue 1 Haruuk pH
AKCIIEPUMEHTANIbHBIX 3aa4 M0 TeMaM «MeTajiby U
«Hemeraibny

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. Xumus, 11 kimace/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., JIéskun A.H.,
AxmmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

2. Xumus. Yrioyonennsiid ypoenb. 10 kinace/ I'abpuensia O.C., Octpoymos W.I'., [ToHOMapéB
C.IO.- 6-e u3n.,crepeotun.-M.: «JIPODAy», 2018.;

3. Xumus. Yrioyonennsiit yposenb. 1 1 kimace / I'abpuensa O.C., JIsicoa I'.T'.- 5-5 u3n.,

crepeoTuIl.-M.:«IPODA»;2018

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. Xumus. [Tnaaupyemsie pe3ynbtaThl. Cuctema 3amanuid. 10-11 xkmaccel: mocodue mist
yuuTtenen obmeoopazosar. yupexaenuii / A. A. Kasepuna, P. I'. iBanosa, 1. 10. JIo6poTuH;
nox. pea. I'. C. Kosanesoii, O. b. Jlorunooii. — M.: [Ipocsemenne. — 2013. — 128 c.

2. Xumus. Tematudeckuit kouTposib. 10-11 ximaceer / A. A. Kasepuna, I'. H. MomuanoBa, M.
I'. Cnactuna. — M.: HanimonansHoe oOpazoBanue, 2022, — 160 c. (PI'OC. Temarnueckuit
KOHTPOJIb).

3. Ho6potun /1. FO. Kortpommpyromas GyHKIIHS MIKOJIBHOTO XMMUYECKOTO IKCIIEPUMEHTA //
Xumus B mkoiie. — 2017. — Ne 3.

4. Epeirun [1. I1., umkud E. A. MeTtoauka penieHus 3a1a4d no XuMuu: y4e6. mocodue s
CTYIEHTOB I€Jl. UH-TOB 1O 6uoI. U xuM. creil. — M.: [IpocBemienue, 1989. — 176 c.

5. 3notaukoB J. I'. XuMudeckuii SKCiepuMeHT Kak crerudpuieckuii Metoa ooydeHus //
[TepBoe centsi6ps. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cuactuna M. I'. KonnuecTBeHHbBIE OTHOLIEHNS B XUMHUH // XUMUS IS
KOIbHUKOB. — 2020. — No 4.

7. O6mas metonuka oodyuenus xumuu B mkone / P. I'. ianosa, H. A. I'opoaunosa, /1. 1O.

JoGpotun u np.; noxa pea. P. I'. IBanosoit. — M.: JIpoda, 2008. — 319 c. (Poccuiickas



akagemus oOpasoBanus — yuntenio). A.A. Kasepuna, P.I'. Usanosa. I'n. HopmaruBnas 6a3a
XHMUYECKOTO 00pa30BaHMsI B CPEIHEN IIKOJIE.

8.Xumus. Pemienne 3ajanuii OBBILIEHHOTO U BBICOKOTO YPOBHS CJI0’KHOCTH. Kak nmomy4uurtsb
MakcuManbHBIH Oyt Ha EI'D: yue6. mocobue / A. A. KaBepuna, I'. H. Momyanosa, H. B.

CsupuaenkoBa, C. B. Craxanosa. — M.: UaTemnekrllentp, 2015. — 216 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e https://m.edsoo.ru/- bubiaroteka [JOK
e https://resh.edu.ru/ - Poccuiickas 37eKTpOHHAS IIKOJIA.
e https://www.yaklass.ru/ - mudpoBoii 06pazoBaTeabHbII pecypc TSt MIKOJL.

e https://oge.sdamgia.ru/ - o6pa3oBaTeNbHbIN TOPTAT IS TOJATOTOBKH K SK3aMEHaM.
e https://fipi.ru/ - denepanbHbIii HHCTUTYT MMEAATOTUIECKUX U3MEPCHH.

e https://vpr.sdamgia.ru/ - oopazoBatensusiii mopran «Caam 'NA: Pemry BITP» -
http://school-collection.edu.ru - Enunas xosutekius udpoBbix 00pa3oBaTeIbHBIX

pecypcos.

e https://www.uchportal.ru/ - yaurenbckuii moprai — COOOMIECTBO YUUTEICH.
e https://infourok.ru/ - Beaymmuii o6pazoBaTensHbIi mopran Poccun.

e https://ypox.pd/ - megarornueckoe cooOIecTBo «Ypok.PDy.






