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MNOSICHUTEJBHAS 3AITMCKA

PaGouast nporpamMma o XUMHM Ha YPOBHE CpeHero obmiero o6pazoBaHus
paspaborana Ha ocHoBe PenepanmbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «06
obpasosanuu B Poccuiickoit Penepamumy», TpeGOBaHMA K Pe3yIbTaTaM OCBOESHHS
(penepanbHOL o0pazoBaTeNbHOI IpOrpaMMBl  CPEIHEro ob1mero
obpazosanus(POIT COO), npexcraBiennsix B DemepatsHOM roCyIapCTBEHHOM
obpasosaremsHoM craHmapre COO, ¢ yuérom Kormenmuu IIPENOaBaHuUS
yaeOHoro mpeamera «XUMHSI» B 00pa30oBaTeNbHEIX OpPraHU3alUsIX POCCHICKOM
OQenepanuyn, pealusyONMX OCHOBHBIE 00pa3OBaTeNbHBIE IIPOTPAMMBL, U
OCHOBHEIX IOJIOKeHUH «CTparternd pasBHTHS BOCIHUTAaHHS B Poccuiickoil
Denepanuy Ha mepuon xo 2025 roxga» (Pacmopspkernue IlpaBurensctsa. PO ot
29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YITyONEHHOTNO W3y4eHUs 3aHHMAET BaYKHOE MECTO B
CHCTEME eCTeCTBEHHO-Hay4yHOro oOpa3zoBanus y4ammxces 10-11 xmaccos.
Msyqenwe mpenmera, peanusyeMoe B yCIOBHSX Iu((depeHIHPOBAHEOIO,
npopunbHOro o0y4eHus, INpH3BaHO O0eCHeYnuTh 06IIe06pa3OBATENBHYIO U
OOIIEKYIbTYPHYIO MOATOTOBKY BBIIYCKHUKOB LIKOIEL, ~HEOOXONUMYIO JUIs
aflanTaniy UX K OBICTPO MEHSIOIIMMCS yCIOBHSIM JKU3HH B COLUYME, a TAKXKE IS
NPONOJDKeHNsT O0y9eHUs B OPraHH3alMAX NPO(GECcCHOHAIBHOTO 06pPAa30BAHMS, B
KOTOPBIX XUMUS ABJISETCS OJHOHU U3 MPHOPUTETHEIX JUCIIUILINH.

B rmporpaMme mo XHMHM Ha3HaueHHME MpeAMeTa «XHMUD HoJIy4aeT
MONPOOHYX0  HMHTEPIPETalldiid B  COOTBETCTBHM C  OCHOBOIOJAraiOlIAMH
nonoxeHuwsiMa PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, Comep:KaHus,
pe3ynbTatoB o0y4eHHss M TpeOOBaHMN K YPOBHIO IIOATOTOBKH BEITYCKHHKOB.
CBH/IETENECTBOM TOMY SBISIOTCS CIEOYIOLIME BBHIIONHAEMBIE IIPOrPaMMOH 110
XUMHAA QyHKLIAU:

o HHPOPMALMOHHO-METONMYCCKAs, pealu3aIs KOTOpOoH obecrieynBaeT
NIOMy4YeHUe TPENCTaBIeHUA O IeNsdX, COAepXKaHWU, OOmmiel cTpareruu
0Oyuenus, BOCIIUTAHUS U PAa3BUTHs O0YUYAIOLIUXCS CPEICTBAMHE IIPeMeTa,
M3y4YaeMOoro B paMKaxX KOHKPETHOI'O MPohuJIs;

e OpraHU3aALKMOHHO-IUIAHUPYIOMIAs, KOTOpas IIpeIycMaTpUBacT
ONpEJIe/IeHHe: NPUHIUIOB CTPYKTYPUPOBAHMS M IOCHIENOBATENbHOCTH
u3y4eHHs y4eOHOTO MaTeprana, KOJIUYECTBEHHBIX M KAUeCTBEHHBIX €ro
XapaKTepUCTHK; IIOIXOM0B K (DOPMUPOBAHUIO COMNEPIKATEIHHON OCHOBBI
KOHTPOJIE ¥ OLEHKM O00pa3soBaTENbHBIX MOCTIKEHHN OO0YJYAIOMUXCS B
paMKax HWTOTOBOM aTTecTauvyd B (GOpMe EIMHOIO TOCYIapCTBEHHOTO
9K3aMeHa 10 XUMUH.

ITporpamma 171 yriryGinEHHOTO U3y UEHUS XUMUU:



* YCTaHABIHBAET HMHBAPHAHTHOE IIPEIMETHOE COZAEp)KaHHe, 00s3aTelbHOe
AN HM3YYEHUS B paMKaX OTAENBHBIX TIPOQHIEH, MNpelycMaTpHBAET
pPacupeNieicHe M CTPYKTYPUPOBaHHME €ro IO KJIaccaM, OCHOBHBEIM
COZIepKaTeNbHBIM IHHMAM/pa3ieniaM Kypea;

* JaeT NPUMEPHOE paclpeleNnenne y4eGHOro BpeMeHH, PeKOMEHIYEMOro
IUISL M3YYEHUS OTICIBHEBIX TEM;

* TpeaTaraeT = IPUMEPHYIO IOCIeLOBATEIBHOCTD H3y4YeHHs y4eOHOro
MaTepuana ¢ y48TOM JIOTHKH TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHEIX U
MEXIIPEIMETHBIX CBSI3€if;

* JHalT METONMYECKYIO UHTEPIPETANMIO Leyiell U 3a/a4 U3ydeHHs IpeMeTa
Ha yIyONEHHOM ypOBHE C yIETOM COBPEMEHHBIX TIPHOPUTETOB B CHCTEME
cpenHero o0Omero 06pasoBaHMs, COJEPKATENbHON XapaKTEPHCTHKH
IUTAHAPYEMBIX ~ PE3YNBTATOB OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOM
IIPOrpPaMMBI CpeIHEero o01rero oOpa3oBanwusI (JIMYHOCTHBIX,
METalPEIMETHBIX, HPEAMETHBIX), a TakXKe C y4ETOM OCHOBHEIX BHIIOB
y4eOHO-TI0O3HABATENbHBIX  JeHCTBUM 00y4Yaromerocsi IO OCBOSHHIO
COJIEP’KaHUs TIpEMETA.

ITo BceM Ha3BaHHEIM MO3HULUAM B HPOrPaMME [0 XHMUH IIpeyCMOTpeHa
[IPECMCTBEHHOCTh ¢ OOyYeHHEM XHMHHM Ha YPOBHE OCHOBHOTO OOMIEro
oOpazoBanms. 3a MpeneliaMH  yCTAHOBIEHHOMN IPOrpaMMOM 10  XUMHH
o0s3aTenbHON (MHBAPUAHTHOM) COCTABISIONIEH COZIEPKAHMS yIeGHOTO IpeaMeTa
«XHUMESD) OCTAaETCs BOSMOXKHOCTB BEIGOpa ero BapHaTHUBHON COCTaBISIONIEH,
KOTOpasi [IOJDKHA ONPEJENATECS B COOTBETCTBHY C HAIPAaBICHHEM KOHKPETHOI'O
IpohuIIst 00ydeHus.

B coOTBETCTBMM ¢ KOHIENTYyalbHBIMH IONOXKeHHAME ®OI'OC COO o
HasHAYEHUH IPEIMETOB (a30BOro M yYIIyONEHHOrO ypoBHeH B cHCTeMe
MU QEepPeHINPOBAHHOTO 00yYeHUsT Ha YPOBHE CpeIHEro obIMIero obpazoBanus
XHMHS Ha YPOBHE YriIyONEHHOTO W3YUeHHs HAIpPAaBlIeH HA peaH3aLHio
IPEEMCTBEHHOCTH ~ C  IHOCHEHYIOIMMM  3TalloM  MOJYyYeHHS XUMHYECKOTO
00pa3oBaHHA B paMKax HM3y4YeHHS CIELHATHHBIX €CTECTBEHHO-HAYYHEIX U
XUMHYECKMX IUCUMIUIMH B By3aX M OPraHU3allUiX CPeHEro npodecCcHOHaTbHOro
obpazoBanus. B 9Toii cBssu wu3ydeHme mpenMmera (« XHMHID) OPHMEHTUPOBAHO
IPEHMYIICCTBCHHO ~HA  pacIlMpeHWe U  yIIyOleHHe TeOpeTHYecKod
[IPaKTUIECKOH IIOATOTOBKH 00Y4YarONIUXCsl, BEIOPABIINX OIPENeNEHHbIi npoduik
00y4eHusl, B TOM 9HCIIe C EPCIEKTHBOM MOCIeyIOmero TTOJLy Y€HUS] XUMHYECKOTO
00pa30BaHUs B OPraHU3aIHsiX IpodeCcCHOHANTEHOro 06pasoBanus. Hapsy ¢ stum,
B cBere TpeGosarmit ®I'OC COO « IUIaHUPYEMBIM PE3ylbTaTaM OCBOCHHS
denepanpHO¥ 00pa3sOBATENBEHOR MPOrPaAMMED cpenHero obuero o6pazoBaHMs
H3yUCHHE MpeaMeTa «XHUMHS» OPHEHTHPOBAHO TakKe HA pelIeHHEe 3a7ad



BOCIUTaHHUA ¥ COLMATBHOTO Pa3BHTHSI obyyaronmxcs, Ha dopmupoBanre y Hux
OBIIEHHTENIEK Ty AJIEHBIX YMEHMH, YMEHUN panuoHaNU3aImy y4ebHoro Tpyma u
0000IEHHBIX  CcrOcO6OB ACATENBHOCTH, HMEFOIIHX MEX U CUUIUTHHADHBIH,
HaIIPEIMETHEIH XapakTep.

Cocrasnsronmmvu npenMeTa «XUMHS» Ha YPOBHe YIIIyOn8HHOrO M3y4Yenms
ABNIAIOTCA  yruyOiéHHBIE Kypchl — «Opranudeckas Xumus» u «Obmas u
HeOpraHm4eckas xumusy». IIpu onpenenennu TIOZIXOZIOB K 0TOOPY ¥ CTPYKTYpHOI
OPTaHM3alMU CONEP)KAHUA STUX KYpCOB B [IPOTpaMMe 10 XWMHH 3a OCHOBY
OPUHATE TONOXeHus OIOC COO o pasmuumsx 6azosoro u yrity6nésHoro
YPOBHEH H3ydeHus ImpeaMera.

OcHOBy conepixanms KypcoB «Opraumueckas XuMmMusy u «Obmas u
‘HCOPTraHWYeCKas XUMUSA» COCTABIISET COBOKYNIHOCTh MPEAMETHBIX 3HAHUH H
YMEHUM, OTHOCSINUXCS K 6asoBoMy ypoBHIO H3YyYCHHA IpeameTra. DTa CHCTeMa
SHAHHM TONydaeT ompenenéHHoe TCOPETHYECKOE NOTIOJIHEHHE, TO3BOJISIOLIEe
OCOSHaHHO ~ OCBOHMTH  CYWIECTBEHHO GONBUIHE  06BEM bakronoruyeckoro
Marepuana. Tak, Ha yray6néaHOM YPOBHE H3y4YeHHs IpeaMeTa obecledena
BOSMOXHOCTh 3HAYUTENBHOTO YBEIHYEHHS OOBEMA 3HAaHUH O XHUMHYECKHX
SJICMEHTaX M CBOMCTBAX MX COEIMHEHUN Ha OCHOBe Pacluperns u yriy6nenus
IPENCTABICHUH O CTPOCHHU BEIIECTBA, XHMHYECKO CBSA3H M 3aKOHOMEPHOCTSX
TIPOTEKAHUS PEAKIHH, paCCMATPUBAEMBIX C TOYKH 3PCHUS XHMHYECKOH KUHETHKH
u TepMO,uHHaMHKH. WM3yuenwe mepuommdeckoro 3axoma u Ilepuomuyeckoii
CHCTEMBI ~ XHMHYECKHX  DJIEMEHTOB Oasupyercs  ma COBpEMEHHBIX
KBAHTOBOMEXAHUYECKHX IIPE/ICTABICHUIX O CTPOCHMH aToMa. XUMHYecKas CBS3b
OOBSICHSIETCS ¢ TOYKH 3peHHs IHCPIeTHYCCKUX U3MEHEHUH IIpH €& 06pa3oBaHuu U
Pa3pYIICHNH, & TAKKe C TOUKH 3PEHHS MEXaHH3MOB od obpasosanus. Vsyuenue
THIIOB ~ peakIlu¥  JOmOJHSeTcs bopmupoBarmem IIPENICTaBICHUH 06
SNEKTPOXMMUIECKHX IIPOLECCAX U IIeKTPOIH3e PAacCILIaBOB U PACTBOPOB BEILECTB.
B xypce oprammdeckoi xmmum IIPH DaCCMOTPEHUH PEaKIHOHHON CIIOCOGHOCTH
COCIMHEHUH ynenseTcs ocoboe BHUMAHME BOIIpocaM 00 9JIeKTPOHHBIX d¢dexTax,
O B3aMMHOM BIIMSIHUA aTOMOB B MONIEKYJIaX M MeXaHH3MAX peaxiuii.

OcoGoe 3Hauenme wnmeer TO, HTO Ha coIepkaHHe KypcOB XHMMH
YTIyOIEHHOTO ypOBHS M3y4YeHus ML KITACCOB OTIPEIENEHHOTO IPOGUIS (TIaBHEIM
obpazoM Ha wux CTPYKTYPY M XapakTep [IONOJHEHHH K obme#i cucreme
IPE/IMETHBIX 3HAHUK) OKA3BIBAIOT BIIMSHMUE CMEXHBIC IIpeameTsl. Tak, Hanpumep,
B COICpXXaHMH TIpeMeTa JUIs KiIaccoB XUMHKO-(PU3HIECKOro npoduis Gombiioe
3Ha4YeHHe OyIyT MMETh BIeMEeHTEI y4ebHoro matepuaina mo obmelt xumun. ITpu
USYyUCHHH TpEIMeTa B JaHHOM CIIy4Yae aKLeHT Oynmer choemam Ha o6mHOCTS
METOZOB II03HAaHMA, OOLIHOCTE 3aKOHOB K TEOPHI B XMMHH ¥ B (DU3HKE: aTOMHO-
MOJIEKYIIIpHAs TEOPHs (MOJIEKyIIpHas TEOPHs B (DU3HKE), 3aKOHEI COXpaHeHHsI



MACCBl W SHEPTHH, 3aKOHbl TEPMOIWHAMHKH, SIEKTPOJIH3a, NPEACTABICHHS O
CTPOEHUH BELIECTB U JPYTOE.

B 10 e BpemMs B comepxkaHuu OpenMeTa Juisl  KIIACCOB  XHMHKO-
Oronornyeckoro mpoduiIs GombImit YZACNbHEIA Bec OylNeT MMeTh OpraHudeckas
Xumus. B sToM  cimyuae mpemocTaBisieTcs  BO3MOKHOCTE s Gonee
OOCTOSTENBHOIO ~ PAaCCMOTPEHMSI  XMMHYECKOi OpraHU3aIldd  KJIETKH Kak
OHONIOruYecKkol CHCTEMBI, B COCTaB KOTOPO#l BXOZAT, K IpUMEpy, Takue
CIPYKTYPHBIC KOMIIOHEHTBI, KaK JHIUABL, O€JKH, YIIEBOMEI, HYKICHHOBHIE
Kucnotel U npyrwe. Ilpu sToM 3HaHWS 0 cocTaBe W CBOMCTBAX IIpeICTaBUTENIEH
OCHOBHBIX KJIACCOB OPTaHMYECKMX BEIECTB CIYKAaT OCHOBOH i H3ydeHHs
CYIIHOCTH MPOLECCOB (POTOCHHTE3A, NBIXAHNUS, TUIeBAPEHHMS.

B nname dopmupoBaHms OCHOB Hay4HOrO MHUPOBO33PEHUs, OCBOEHUS
O0IIeHayYHBIX METONOB MO3HAHMS ¥ OTIBITA IPaKTHIECKOrO MMPUMEHEHHs HAYIHBIX
3HAHWH M3y4eHue NpenMera «XUMHUA» Ha yriIy6IéHHOM YPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBfA3AX C y4eOHBIMH TIpEIMETaMH, BXOISIIMMH B COCTAB
MpeIMETHBIX obnacTeit «EcTecTBEeHHO-HAYYHEBIE npeaMeTel», «Martemartnka wu
uHpopMaTHKa» U «PyCcCKuil S3bIK 1 JUTEepaTypay.

Ilpu usydenunm yveGHOro mnpemmera «XuMmusy Ha yriIyOI€HHOM ypOBHe
TaKKe, KaK Ha ypOBHE OCHOBHOTO M CPEJHEro o6IIero oGpazoBaHus (Ha 6azoBoM
| YPOBHE), 3a1adell IEpPBOCTEIICHHON 3HAYUMOCTH SBISETCS dopmupoBanue ocros
HayKH XUMHHM KaK OOJacTH COBPEMEHHOIO €CTeCTBO3HAHHS, IIPaKTUYEeCKOH
ACATEIBHOCTH 1EIIOBEKA K OJHOTO M3 KOMIIOHEHTOB MEPOBOM KyIbTyphL. Pemrenue
OTOH 3a7aYu Ha YIIyOJIEHHOM YpOBHE U3YyYEHHUS MpeIMeTa Ipeaosaraer
peaIM3AIlHIO TAKUX TIeNIEH, KaK;

o (GopMHpOBaHHE TIPEACTABICHHN: O MaTepHalbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX U II0O3HABAEMOCTH SIBJIEHUH IIPUPOJE], O MECTe XMMHUH B
CHCTEME CCTCCTBEHHBIX HayK M €€ Bemyllell poiaM B obecrneyeHHH
YCTOMYMBOIO  pasBUTUSI  YEIOBEYECTBA: B pemeHuyd  mpoldiem
OKOJNIOTUYECKOM, SHEPreTHUECKON U MUINEeBOM Oe3onacHoCTH, B pa3BUTUH
MCIUIMHEL, CO3MaHUH HOBBIX MaTEePHaloB, HOBBIX HCTOYHHKOB 3HEPIHH, B
obecrevyeHry paIHMOHAIBHOTO IIPUPOZOIIONB30BaHMA, B (HOPMUPOBAHAN
MUDPOBO33PEHUSI ¥ OOIUEeH KyIbTypBl YeloBeKa, a TaKkKe SKOTOrMYECKH
000CHOBAHHOIO OTHOIICHMS K CBOEMY 310POBbIO U IIPEPOLIHOM cperie;

* OCBOCHME CHCTEMbl 3HAHWH, JIEKAMMX B OCHOBE XUMHUIECKOIL
COCTABIIIOMISH €CTECTBEHHO-HaYIHOW KapTHHEI MHpa: GyHIaMEHTAIbHBIX
TIOHATHH, 3aKOHOB U TEOPHH XHMHUH, COBPEMEHHBIX IIPENCTABIEHUN O
CTPOCHHH  BEIICCTBA HA pPA3sHBIX YPOBHAX — 4TOMHOM, MOHHO-
MOJICKYJIIDHOM, — HAQJAMOJIEKYJISIPHOM, O  TEPMOAMHAMHUYECKHX U
KUHCTHICCKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHMHWYECKAX DPEeaKIwii, o



XHMHIECKOM PaBHOBECHH, PAaCTBOPAX M TUCIIEPCHEIX CHCTEMAX, 06 OOIIHX
HayqHBIX TIPUHIHUIIAX XUMUYECKOTO IIPOM3BO/ICTBA;

bopmupoBanue  y obyuaroumuxcs OCO3HaHHOTO  MOHHMAHHUS
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUN Mg OOBICHEHMS
KIIOYEBBIX MIEH M IPOOJIEM COBDEMEHHOM XHMHM, JTS OGBSCHEHHS U
TPOTHOSHPOBAHUS SIBICHUH, HMEIOLIMX €CTECTBEHHO-HAYYHYIO IIPHPOLY;
TPAMOTHOTO PeIIeHHs ITPOGIeM, CBA3AHHBIX C XUMHEH, IPOTHO3UPOBAHHUS,
aHalln3a U OLEHKH C ITO3ULIMN SKOJIOTHYECKOH 6e30IIaCHOCTH MOCHECTBHH
OBITOBOM M TIPOM3BOACTBEHHON JESTETHHOCTH YeJIOBeKa, CBI3AHHOW C
XUMHYECKUM  IIPOM3BOACTBOM, HCIIONB3OBAHUEM W nepepaboTKoi
BEIIECTB;

yrimybneHue — mpencTaBieHuit o HaydHBIX  METOJAaxX  IIO3HAHWI,
HEOOXOMUMEIX ISl TIPHOBpeTeHus YMEHUH OpPHEHTHPOBATHCS B MHpE
BCIIECTB M OODBSCHEHUA XMMHYECKUX SBICHHI, MMEFOLIAX MECTO B
IIPUPO/IC, B IPAKTUIECKOU NEATSIBHOCTH U ITOBCEIHEBHOMN JKHU3HIL

B maHe peammsanun nepBOOYEPENHBIX BOCIIHTATENBHEX I 'Pa3sBUBAIOIINX
GYHKIMH LENOCTHOM CHCTEME! CpefHero obmero 00pa3oBaHuUsI [IPU U3YYCHHH
npeamera  «XuMHS» Ha  yrIyGNEHHOM — ypOBHe 0co0y10  aKTyaJbHOCTH
NPHOOPETAIOT TaKUe LU U 3aa9H, KaK:

BOCIHTAaHHE YOEKIEHHOCTH B II03HABAEMOCTH  SIBJICHEI IIPUPOIBI,
YBAXCHUA K TIPOLECCY TBOPYECTBA B OONACTH TEOPETHUYECKHX W
NIPUKITaZHBIX HMCCIEOBAaHUN B XMMHH, (POPMHUpPOBAHHE MHPOBO33pEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH;

Pa3sBUTHE MOTHBAllMM K OOYYeHHIO H IIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAMOBOCIIHTAHWIO H3Z  OCHOBE YCBOGHHUS
06IIeYe/I0BEUECKIX [IEHHOCTEIH; '

Pa3BUTHE IIO3HABATENBHEIX HHTEPECOB, HHTEIIIEKTYAIBHBIX U TBOPYECKHX
crocobHOCTeH  0Gyuaromuxcs, (opmupoBanne y HuX . CO3HATENHEHOTO
OTHOMICHHS. K €aMOOOPasOBAHMIO U HEIIPEPHIBHOMY OGPAa3sOBAHMIO KAK
YCJIOBHIO YCIIEHIHOM MPOPECCHOHANBHOM U 06IIecTBeHHOMN JESTENBHOCTH,
OTBCTCTBEHHOIO OTHOLICHHS K CBOEMy 3/I0pPOBBIO M TIOTPeGHOCTH B
3I0POBOM 00pase KU3HMU; '

(GopMupoBanue yMeHHH W HaBBIKOB PasyMHOI0 IIPHUPOIOMNOIE30BAHNS,
PasBUTHE SKOJIOTUIECKOH KyJIbTYpBI, IPHOOPETEHHE OIBITA OBIIECTBEHHO-
IIOJIE3HOU 3KOJIOTUYECKOH JeITeNbHOCTH.

OGmmee 4nco 9acoB, mpeayCcMOTPEHHEBIX s H3Y4YCHUS XUMHHU Ha yriyOaeHHOM
YPOBHE cpennero obuiero o6pasoBanus, cocTapmsier 204 gacos: B 10 Kiacce —
102 gaca (3 gaca B Hemenro), B 11 kmacce — 68 waca (2 gaca B Hefemo).



COJAEPKAHUE OBYYEHUSA
10 KJIACC

OPITAHUYECKAS XUMM S

Teopernyeckne 0CHOBBI OPraHUYECKOM XHMHH,

Ilpeaiver © 3HaYeHHE OPraHWYECKOM XWMHH, MPEJCTABIECHHE O
MHOr000pa3uy OpraHHYeCKAX COEIUHEHHH.

ONEKTPOHHOE CTPOEHME aToMa yIIepofa: OCHOBHOE H BO30YKIEHHOE
CocTOsiHYs. BajleHTHBIE BO3MOXHOCTH aToMa yTiepoa. Xumudeckas CBA3b B
OPTraHWYeCKMX COeAMHEeHHAX. Tumbl ruOpUAM3alMKM aTOMHBIX opOuTaineit
yraepoza. MexanusMbl 06pa3oBaHys KOBaIEHTHON CBs3U (0OMEHHEIH ¥ JOHOPHO-
aKIeNTOpHbINA). THIBI TNepexphlBaHHS aTOMHBEIX OpOHTanel, O- W 7-CBS3W.
OnuuapHast, BoiHas U TpolHas cBs3b. CIOCOGHI paspsBa CBs3eil B MOJIEKyJIax
opraHuyeckux BemlecTB. [lomstue o cBoGomHOM pamukane, Hykieobwmie wu
aneKTpoduIe. .

Teopust cTpoeHus opraHmyeckux coemuHeHHH A.M. Bytneposa wu
COBPEMEHHbIE MPE/ICTABICHHUS O CTPYKTYpe MOJNEKyJl. 3HAaUeHHe TEOPUM CTPOEHHS
OPraHWYEeCKUX  COCNMHEHMA. MoneKyispHele H CTPYKTypHBIE (OPMYJIEL.
CTpykTypHBIe (OPMYIJIBI pa3NUYHBEIX  BHIOB: pasBEpHyTas, COKpaIlEHHAs,
ckenerHas. lsomepus. Bupsl u3oMepum: CIPYKTypHas, NpPOCTPaHCTBEHHAS.
OnekTpoHHsIe 3Q(EKTH B MOEKyIaX OPraHHYECKUX COSNMHEHNH (MHIyKTHBHBL
1 Me30MepHEIH 3 EKTEI). |

IIpencrasnenre o KiIacCHUKALMK OPraHWYeCKHX BeinecTB. [loHSTHE O
dyrKumonATEHOM rpymte. I'omonorus. ['omMonorudgeckue psiasl. CucTeMaTHdecKas
HOMEHKIaTypa opraHudeckux coepunennii (IUPAC) u TpuBmansHble Ha3zBaHUS
OTZENBbHBIX IIPECTaBUTEIEH.

OcobennocT ¥ KIacCH(QUKAIMs OpraHWdecKuX peakimi. OKUCIUTenbHO-
BOCCTAHOBUTEJIBHBIE PEAKITMH B OPraHHIECKOH XUMMUK.

OKCHepHMEHTaNbHEIE METO[BI H3Y4eHHs BEIIECTB M HX IPEeBPAIICHHA:
O3HaKOMJIEHHE C O0pasiuaMi OpraHWYeCKHX BEIECTE W MATepHalaMH Ha WX
OCHOBE, OMBITEI IO IPEBPAICHHIO OPraHMYECKHX BEINECTB INPU HarpeBaHHUH
(mapnenue, oOyIMHBAHHE W TOpEHME), KOHCTPYHPOBAHHE MoIeieit MOJIEKY I
OpPraHUYECKUX BEILECTB. -

Yraesonopoasl. _

Ankansl. ['omonoriaeckuil psxn ankaHos, o6mas GopMya, HOMEHKJIaTypa |
M30MepHs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aIKaHOB, Sp-
rHOpUAU3anis aTOMHBIX OpOuTanedl yriaepona, o-cBs3b. Ou3MUeCKHe CBOHCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA AaNKAHOB: DEaKIUH 3aMeIleHHs, HU30MepH3aluy,
ACTUIIPUPOBAHMSA, UUKIM3AUY, TIPONIN3a, KPEKUHTa, Toperus. IIpencrasienue o
MEXaHHU3Me peaKIlii paguKaIbHOIO 3aMEIICHHS.

Haxoxnenue B mpupoze. Crioco6s! momydeHus u NIPEMEHEHUE aJIKaHOB.

Luknoankansr. O6mas Gopmyia, HOMEHKIaTypa u uzomepus. OcoGeHHOCTH
CIPOCHHS M XMMHYCCKUX CBOWCTB MaiblX (UMKIONPONAH, LUKIOGYTaH) u
OOBIYHBIX (L[MKIOIEHTaH, [UKIOTeKCaH) LUKI0aTKaHoB. CrIoco6s IIOJTy YeHFSI
IPUMEHEHHUE [TUKIIOATKAHOB. _ '

Ankenbl. [OMOJIOrHYECKHil s alKeHOB, 06Ias dbopmyma, HOMeHKNATYpA.
OJNEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY]l aJKeHOB, Sp°-
rHOpHAM3aIis aTOMHBIX OpOUTATeH yIIepona, G- M 7-CBSI3H. CrpykTtypHas u
reomeTpudeckas (Luc-TpaHC-) wu3oMepus. DH3UYECKHE CBOMCTBA AIKEHOB.
XVMHUYECKHe CBOMCTBA: PEaKIMM TPHCOSAUHEHNUS, 3aMEIECHHS B O-TIONOKEHIE
IpU NBOWHOM CBSI3H, MOJMMEPH3AIlMK U OKucIeHus. Ipasuio MapxoBHUKOBA.
KauecTBeHHEBIe peakifuy Ha TBOHHYIO ¢Bs3b. CIOCOBEI TIOJTyYEHHUs. ¥ IPUMECHEHUE
aJIKCHOB.

- Ankanuensl. Kimaccuduxarms aKaJIueHOB (CONMPSIKEHHEIE, H30JIUPOBAHHBIE,
KymyrupoearHvie). OCOGEHHOCTH IIEKTPOHHOTO CTPOSHUS M XUMHYECKHX CBONCTB
COTPSDKEHHBIX  JHEHOB, 1,2- © 1,4-ipucoemuaenwe. IMonmumepu3ariust
CONPSDKEHHBIX 1MeHOB. CIIOCOGH! IOy YeHus ¥ IPAMEHEHHE aTKAHCHOB.

Aunkunel. ['oMoIOriaeckuil pan anKuHOB, 00mas (opMy1a, HOMEHKIATYpa U
M30MEpPHS. DJIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI alIKUHOB, Sp-
ruGpuaU3anys aTOMHBIX OpGHTanel yriepozna. DUHUECKHe CBONCTBA AIKIHOB.
Xumudeckne — CBOMCTBA:  peaKIdu IIPDUCOCNUHEHNS,  JUMEPHU3alUHd |
TPUMEPH3ALNH, OKHCICHUS. KUCIOTHBIE CBOMCTBA ATIKMHOB, UMEIONTHX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBeHHbIe peakiuu Ha TPOHHYIO CBs3b. CIIOCO6EL IOy YeHHS
Y IIPUMEHEHUE aIKHHOB.

ApoMatuyecKue yrieBOXOpoxsl (apeHsr). ['OMomormueckuii psl apeHoB,
ofmast popmyIta, HOMEHKIIATYPA U M30MEpHL. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKyNbl OeH3onma. Du3puecKHe CBOHWCTBA apeHOB. XHMHYECKHe
CBOMCTBa OEH30/1a B €r0 TOMOJIOTOB: PEaKIUH 3aMeIIeH s B GEH30IEHOM KOJblle U
YTIICBOAOPOAHOM paiuKajle, peakuWd NIPHUCOeIWHEHHs, OKHUCIEHHE TOMOJIOIOB
Oensoma. IlpencraBnenue 06 OPHCHTHPYIOILIEM MOEeHCTBHUA 3aMecTHTENell B
OCH30IBPHOM KONBIE HA TpPHMEPE AIKHIBHBIX pamuKaioB, KapOOKCHIIBHOM,
THIPOKCUIEHOM, aMHHO- M HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCo6EHHOCTH
XUMHIYECKUX CBOHCTB cTupona. ITonmumepusanus crapona. Crocobs: IIOJLyYeHUs U
IPAMEHEHNE apOMAaTHYECKHUX YTIIIEBOIOPOIOB.

Ipuponseif Tas. ITomyTHble HedTSHEIE raswL. Hedts u e npoucxoxmenwe.
KamenHs1# yroms u mpoxykTe! ero mepepaGotku. CriocoGsr repepaboTky HedTH:



[IEPCTOHKA, KPEKUHI (TepMHUYECKUiL, KaTaIUTHYECKNH), pUBOPMHHT, MHPOIHS.
IpomyxTer mepepaborku He(TH, UX IpIMeHeHue B IPOMBIIIIEHHOCTH U B GEITY.

I'eneruyeckast cBsi3b Mex Iy Pa3IIYHBIMU KIIACCAMH YTIIEBOIOPOOB.

ONEKTPOHHOE CTpoeHwHe TaJOTeHIPOM3BOMHEIX  YTIIEBOAOPOAOB. Peaxruu
SaMEIICHHA TajloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIIly, LHAHOTPYTIIY,
aMuHOrpymiy. JleliCTBHE Ha TIaloreHIPOU3BOMHELE BOIHOTO M CIIHMPTOBOrO
pacTBopa IIEIoyw. BBaHMO,I[efICTBHe AUTaJIOrCHAIKAaHOB C MarHHeM W IHHKOM.
[Tonsitie 0 METaJlJIOOpraHNYEeCKUX COETUHEHHUSX. Hcnons3oBanue .
TallOTeHIPOU3BONHBIX  YTIEBOIOPOLOE B OBITY, TexHmKe wu IIPY  CHHTE3€
OpPraHHYECKUX BEILECTB.

‘DKCTepiMeHTaNbHEe METOABI HU3YyYEHHs BEIIECTB W WX IIPEBPAICHHH:
UsydeHue (QU3NIECKUX CBOWCTB YTIICBOLOPOZOB (PaCTBOPHMOCTE), KAYEeCTBEHHEIX
PeaKUMi YIIEeBONOPOLOB DPA3IHYHBIX KIACCOB (obecuBeynBanye GpoMHON K
HOIIHOH BOJBI, PAacTBOpa MepMaHTaHATA Kanus, B3aUMOAEHCTBHE alleTWiIeHa o
AMMEAYHEIM pacTBopoM okcuna cepebpa(l)), kauecTBeHHOE oOHapyxeHHe
YITIepoAa M BOLOPOJAa B OPraHHYECKHX BEIICCTBAX, IOJNy4YeHHE HSTUIEHA W
U3yYEHHE €r0 CBOMCTB, 03HAKOMIICHHE C Komnexknuamu «HedTe» u «Vromsy, ¢
obpasiamu  miacTMace, KaydyKOB W PpE3WHBI, MOZEIHMpPOBaHHE MOJIEKYII
YTIICBOIOPOJIOB U I'aJIOTeHIIPOU3BOIHEIX YTTIEBOJIOPOJIOB.

Kucaopoaconepsxamue OpraHHYecKHe COeXnHEeHHsI. _

IlpenensHble onHOATOMHEIE crupTel. CTpoeHue Monekyn (Ha IIpuMepe
METaHoma wu ostanona). ['oMonoruueckwmit pan, ofmas dopmyia, H30MEpPHS,
HOMEHKIaTypa H = knaccuukamus. Ouspyeckue CBOMCTBa  IIpeIeBHBIX
OAHOATOMHBIX CIHPTOB. Bomopoamsie cBsi3u MEXIYy MONCKYJIaMH CIIHPTOB.
XuMHUYecKHe CBOMCTBA! PCaKInM  3aMeNICHHS, eruApaTalyH, OKHCJIeHHS,
B3aHUMOJIECHCTBIE C  OpraHMYeCKUMH U HEOPraHUYECKUMH  KHCIOTaMHU.
KauecrBennas peaxuus ua ONHOATOMHBIE CIUPTEL. [elicTBre 3TaHONA W MeTaHOIa
Ha OprahmsM 4enoBeka. CmocoGer momydenus u [IDUMEHEHHE OXHOATOMHEIX
CIIUPTOB, .

IIpocteie aduper, HOMEHKIaTypa u uzomepus. Oco6eHHOCTH busngeckux u
XUMHUYECKHX CBOHCTB.

MHOroaroMHble CIHPTEl — 3THICHIHKOIE U riuauepuH. Ousnyeckue u
XAMHAIECKHE CBOHCTBA: PEAKIUK 3aMeIlleHus, B3aMMOJICUCTBHE C OPraHWYECKUMHU
M HCOPraHWYECKHMM KHCIOTAMH, KaYeCTBEHHAS Peaknysi Ha MHOIOATOMHEIE
cnupTsl. Ilpencrasnenne o Mexanmsme PeaKnuil HyKI€ODUILHOIO 3aMelneHys,
HetictBue Ha opraHmsM wenmoexa, Croco6s  mosyuenus wu TIPHMEHEHHE
MHOT0aTOMHEIX CITHPTOB, ;

®enon. Crpoenue MOJIEKYJBI, B3aUMHOE BIIHSHHE TAAPOKCOTPYIIIEl ¥
GensonbHOrO sypa. dusmyeckie CBOHCTBA (eHONMa. OCOGEHHOCTH XHMHYECKHX



cBoicTB (enona. KauectBeHHBIe peakiuy Ha (eHOI. TOKCHYHOCTH enouna.
Croco6rl mosyueHust u mprMenenue GeHoa. (DeHOJIQ)opmanbﬂerH;[Haﬂ cMora.

KapGouubHble coenMHeHus — albASI Ul B KETOHBL DISKTPOHHOE CTPOEHUE
KapOOHHUIBHON IPyMIEL. ['OMONIOrMYecKre PANEl abIETHIOB 1 KETOHOB, o0mas
bopmyna, w3omepus M HOMeHKIaTypa. Du3MdYecKyue CBOWCTBA ATBIETHIOB 1
KETOHOB. ~ XMMHYECKME CBOWCTBA  alBJErMAOB W  KETOHOB:  DeaKiiH
nprcoequHEeHNS. OKUCIeHNe albAeTHIIOB, KaUeCTBEHHbIE PEaKIIUy HA ANIbIETHIEL.
Crioco0k! oIty deHus U NpEMEHeHHUE allbIETHI0B H KeTOHOB.

OXHOOCHOBHBIE IpefelbHbIe KapGOHOBbIE KUCIOTEL. OCOBEHHOCTH CTPOEHUS
MOIeKyJ1 KapOOHOBBIX KHCIOT. I30Mepust i HoMeHKIaTypa. DU3rgecKue CBOHCTRA
ONHOOCHOBHBIX TIPeJeNbHBIX KapOOHOBBIX KMCIOT. BomopozHsle cBs3um Mexy
MOJIEKyTaMi KapOOHOBBIX KMCIOT. XMMHYECKHe CBOMCTBA: KHCIOTHEIE CBOMCTBA,
peakuus STepPH(HUKAIUK, PEaKIUM C YYacTHEM YTIEBOJOPOIHOTO pafdKaia.
OcCoOeHHOCTH  CBOMCTB MypaBBMHOH KHCIOTHL IloHSTHE O IIPOU3BOJIHBIX
KapOOHOBBIX KHCIOT — CJIOKHBEIX 3dupax. MHOroo6pasue KapGOHOBBIX KHCIOT.
OcoGeHHOCTH CBOMCTB HENpEeNbHBIX U apOMATHYECKHX KapGOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHMCIIOT, THAPOKCHKAPOOHOBEIX KHUCIOT. IIpeACTaBUTENH BBICIINX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, IAIbMHATHHOBAs, OICHHOBAS, JUHONCEAS,
AUHONEH06aA KUCIOTHI. CIOCOOBI MOMyYeHHs U IPUMEHEHHe KapOGOHOBBIX KHCIIOT.,

Crnoxusie odupsl. [omonorudeckuit psy, obmas dopmya, H30MEPHS U
HOMEHKIaTypa. Dusnyeckue H XUMHYECKHe CBOMCTBA: THAPONH3 B KHCION H
IIEJIOYHOH cpexe.

Kuper. Crpoenue, Gusndeckue u XUMUYECKUE CBOHCTBA JKHPOB: THIPOJIN3 B
KACJIOH ¥ IeNOYHOH cpee. OcOGEHHOCTH CBONCTB KHUPOB, CONEPIKAILUX OCTATKH
HEIIpeIeNIbHBIX KUPHBIX KUCIIOT. JKUpHI B mpupoe. :

MBELT4 KaK CONU BBICIINX KapOOHOBBIX KHUCJIOT, ©X MOIOIIIEe JIEHCTBHE.

O6mas XxapaKTepHCTHKA YIIIEBOIOB. Kitaccudukanus yriaesomos (MoHO-, 14~
U nojucaxapunsl). MoHOcaxapHIbl: INIIOKO03a, (PYKTO3a, TrajaKTosa, pubos3a,
ne3okcupubo3a. Dusudeckue CBOWCTBA U HAXOKICHUE B npupone. PoTocUHTES.
XUMHYECKHIe CBOHCTBA INIFOKO3bI: PEAKIHH C y9acTHeM CIIUPTOBBIX 1 aJlbIeTHIHOM
TpymIl, CIIMPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpuMeHEHHe TIUIOKO3bBI, e&
SHAYCHHE B XU3BHENEATSIHOCTH OpraHmusMa. Jlucaxapuasl: caxaposa, ManbTo3a
nakTosa. BoccraHaBnuBaromIye 1 HEBOCCTAHABIMBAIOIIHE TUCAXAPHIBL. ['mapomus
IucaxapuoB. HaxoxaeHue B pupojie U IpuMeHEHHe. Homcaxapm[m Kpaxmail,
ITUKOTeH © nemmonosa. CTpoeHHe MaKpOMOJEKYN KpaxMmala, IIHKOTeHa M
nemmono3bl. Dusuyeckue CBONCTBA KpaxMala M IEJUIONO03EL. XUMHYCCKUe
CBOHCTBA Kpaxmala: I'MAPOJIH3, KAYeCTBEHHAS PeakIHs ¢ WOXOM. XUMHIecKue
CBOWCTBA LEIUTIONO3EI: THAPOJIN3, TONyYeHHe 3hUpPOB 1EmoNo3sl. [lousTHE 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEPHMEHTAIbHBIE METOIE! M3ydCHHS BEIIECTB M MX IpeBpalleHMit:
PACTBOPAMOCTE PasuHBIX CIIMPTOB B BOJE, B3aHMOEHCTBIE STAHONA ¢ HaTpueM,
OKHCJICHHE STHJIOBOTO CIUPTA B AlbACIHN HA PacKaJSHHON MeAHOI HpoBOTIOKe,
OKHMCJICHHE STHIIOBOIO CIUPTa AUXPOMATOM KA (BO3MOXXHO MCIONB30BaHMe
BUJICOMATEPHATIOB), KaYeCTBCHHLIE DPEaKkiWd Ha anbIEruabl (C THAPOKCHIOM
AuammuHcepeObpa(l) u  rumpoxcumom Me:[H(II)), PeaKknus rIMIepUHa . ¢
runpokeunoM menu(ll), xumumueckwe cpoitcTsa PacTBOpa yKCYCHOM KHCIIOTEI,
B3aUMOJICHCTBHE PACTBOpA TIFOKO3BI C ruapoxcuiom menu(Il), B3aumoneticTaue
Kpaxmaia c HOZIOM, PENICHNE SKCIEPUMEHTANBHBIX 3a1a9 110 TeMaM «CnupTel U
tenone, «Kap6omoBsie KucmoTsr. CoHEe 3QUPED».

A3oTconepikalie oprannuecKue coeHHeHHSL.

AMUHBI — OpraHuuYecKye IIPOU3BOJIHEIE AMMUAKA, Knaccudukanus ammnos:
amu(aTHvIecKue U apoMaTHYECKHUE; TIEPBUYHEIC, BTOPUYHBIE K TPETHUYHEIE,
Crpoerue moiexyn, obmas (opmyna, msomepns, HOMEHKIIaTypa u (usudeckue
CBOMCTBA. XUMHUYECKOEe CBOMCTBA aTn(aTHIECKUX aMHHOB! OCHOBHEIE CBOMCTBa,
AJIKAIMPOBaHHE, B3aUMOIEHCTBHE MEPBUYHBIX AMUHOB A30THCTON KHCIOTOH,
Conn anxunamMMonws.

AHUIIMH — [IPeJICTABHUTENE aMHHOB apomaruieckoro psga. CrpoeHnme
aHWTMHA. B3auMHOe BiusHME Ipymm aToMoB B Mdnefcy_ﬂe aHmrHa. OcobeHHOCTH
XUMHUYECKHX CBOMCTB aHMIMHA. KauecTBeHHEbIe peaknuyu Ha aHumuH. Croco6br
HONYy9CHUS W IPUMEHEHHe aTu(aTHYEeCKHX aMHUHOB. [MTomyyenne anmnuna wus
HUTPOOeH30/14.

- AMUHOKWCJIOTEL Homenxknarypa u usomepust. Ornensubie IPEICTaBUTENH O~
dMUHOKUCTIOT: ~ TNMIMH, ~anaHuH  @OH3HYecCKHe  CBOMCTRA aAMHHOKHUCJIOT.,
XuMUYecKHe  CBOMCTBA ~AMMHOKHCIIOT . Kak  aM(OTEpHBIX  OPraHHYECKHX
COCUHEHUN, peaKuus TOJIMKOHACHCAMY, O00pa3oBaHUE MENTHUIHON CBS3H.
Buosornyeckoe sHavenme amunokucTOT. CHETE3 1 TUIIPOJIU3 NEITH/IOB.

Benku kxak mpupongmsie noimMepsl. Ilepsudnas, sropmunas u TPEeTUYHAS
CIPYKTypa OenkoB. XuMudYeckHe CBOifcTBa Gelkos: THJPONIU3, JeHaTypalus,
Ka4eCTBCHHBIE Peaki[uy Ha GesKy.

OKCTIEPHMEHTAIEHBIE METObI M3ydCHHS BEINSCTB M MX IPEBpalleHMIA:
PacTBOpeHHe OENIKOB B BOZE, AEHATYPALHS OEIKOB IpH HAarpeBaHWW, IIBETHbIE
Peakiuu Ha OeNKy, pemIeHHe SKCIEPUMEHTATbHBIX 3aja4 o0 TeMaM
«A30TCOJIepXKalllie  OpraHHYecKe CoemuHEeHWs» U  «Pacmo3maBanue
OPTraHUYECKHUX COCMUHEHUI. '

Bbicoxomoiexyasipubie coenmpenus.

OCHOBHEIE OHATHS XUMHU BBICOKOMOIICKYJIAPHEIX COEAMHEHHI: MOHOMep,
[IOJIUMED, CTPYKTYPHOE 3BEHO, CTENEeHb [IOTMMEPHU3aIlH, CPEIHSA MONEKyIApHAs



macca. OCHOBHBEIE METOIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEOUHEHUM —
TIOJTUMEPU3ALIMS ¥ TIOJIMKOHCHCAlUA.

[Tonumeprsie Matepuansl. llmacTmaccsl (IOMUITHIIEH, MONUIPONMIIEH,
IONUBHHIIXIOPH, —TIOMMCTHPOJ, TOJUMETUIMETAKPUIAT, —IONMKApOOHATSL,
nonuaTIIeHTEpedTANTAT). Y TIIM3alus U epepaboTKa IIacTHKA. '

- DnacToMepsl: HATYpaIbHBINA KayqyK, CHHTETUYECKHE  KaydyKH
(GyTaMieHOBEIH, XJTOPOIPEHOBEIH, H30IPEHOBEIN) U CUIUKOHEL. Pe3nHa.

BosiokHa: HaTypajbHbIe (XJIONOK, MIEPCTh, IMENK), HCKYyCCTBEHHEIE (BHCKO3a,
alleTaTHOE BOJIOKHO ), CHHTETHUECKHE (KalpOH U JIaBCaH).

[Momumepsr CIIEI[UATIBHOTO Ha3HAYCHUS (TednoH, KeBJap,
3EeKTPONPOBOIAIIKE MOTUMEPEI, OHOpasIaraeMsle ITOIUMEPEL).

OKCIlepUMeHTaIbHBIE METOABl M3Y4YEeHHS BEIIECTB M HX IIpeBpaIleHUH:
O3HAKOMIIEHUE C 00pa3laMi IPHUPOIHBIX U UCKYCCTBEHHBIX BOJIIOKOH, IJIACTMAacc,
Kay4yKOB, pemeﬁue OKCIIEPHUMEHTATIBHBIX 3afady Mo TeMe «Pacmo3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnpie 3a1a4u.

Haxox/ieHre MOJeKyIsIpHONH (OpPMyJIbI OpraHMYecKOro COENUHEHHUS II0
MAacCOBBEIM  JIONSIM ~ 3JIEMEHTOB, BXOISAIIMX B €r0 COCTaB, HAXOKJCHUE
MOJIEKYJIAPHOM (OpMyIIbI OpPraHWYecKoro COoeAHHeHHs IIo Macce (00BEMY)
TPOIYKTOB CrOpaHWs, IO KOJIMYECTBY BellecTBa (Macce, 00BEMY) IPOMYKTOB
peakI¥y W/WIM WCXONHBIX BEINEeCTB, yCTAaHOBIEHHE CTPYKTypHOH (opMyisl
OpraHMYEecKOTO BEIEeCTBA Ha OCHOBE €ro XMMHYeCKUX CBOMCTB MM CIOCOOOB
IIOJTyYEeHHsI, OIpeneleHre OOMU BBIXOAA IIPOAYKTAa pPEaKLWh OT TEOPETUYECKH
BO3MOYKHOTO.

Me:xrpeIMeTHBIE CBA3U.

Peanu3zaiiust MeXXIPEAMETHBIX CBsI3eH NIpH M3y4eHUH OpPraHUYecKod XVMUU B
10 kmacce OCYILIECTBIISIETCS Yepe3 WUCIOJIb30BaHUE KaK OOIIUX eCTECTBEHHO-
HAYYHBIX IIOHATHM, TaK W TIOHATHN, MPHHATHIX B OTHEIBHBIX IpeAMeTax
€CTeCTBEHHO-HAY4YHOI'O [IAKJIA, '

OOuue ecTeCTBEHHO-HAYYHBIE ITOHITHS: SBICHUE, HAYYIHbBIM (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalW3, CHHTe3, KiIacchudukanus, HaOIIOJeHHWe, H3MEpEHHE,
AKCIIEPUMEHT, MOJeJIb, MOAEINPOBAHNE.

dusnka: MaTepusi, aToM, DSJIEKTPOH, IPOTOH, HEUTPOH, MOJEKya,
SHEPreTUYEeCKH YpOBEHB, BEIIECTBO, Tello, OOBEM, arperaTHoe COCTOSHHE
BEIIeCTBa, (DU3MIECKHE BEIMYUHBL, E€AWHULBI HW3MEPEHHs, CKOPOCThb, JHEPIus,
Mmacca.

Buonormsi: KjeTrka, OpraHusM, B5KocucTeMa, Owocdepa, MeTabonmsMm,
HACJIEJICTBEHHOCT, ABTOTPO(HEIN U TeTepOTPOdHEIA THII IHTAHUSA, OpOXKEHWE,



hoTocHHTes, IBIXaHWe, OENKH, YIJIEBONBI, JKHPEL HYKJIEHHOBBIE KHCJIOTEL,
(GepMeHTEI.

I'eorpadus: monesHsie HCKONAeMBIe, TOMLIHBO.

Texromorus: mnuIneBble INPOXYKTHI, OCHOBBI PalMOHAILHOTO [TUTAHWS,
MOIOII[Ie CPeZCTBA, MATEPHANEI H3 HCKYCCTBEHHBIX i CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASI U HEOPTAHUYECKAS XUMUS

Teopernyeckue 0CHOBBI XHMHH.

Atom. CocTaB aToMHBEIX sjep. XUMHUUECKuil 3meMenT. M30TomkL. Crpoenue
JIEKTPOHHEIX O0ONOYEK aTOMOB, KBAHTOBBIC UHCIA. DHEPreTHIeCKHe YPOBHU H
IOAypoBHU. ATOMHBIE opbuTtany. Knaccudukars XiMUdecknx S1eMeHTOB (s-, p-,
d-, f-omementsr). PacmpezeneHne 3IEKTPOHOB 110 ATOMHBIM opOuTasim.
OIeKTPOHHBIE KOHDUTYPAIMH aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOrO [IEPHOIOB
B OCHOBHOM M BO30Y)XIAEHHOM COCTOSIHHH, DIEKTPOHHBIE KOH()HIYpalHH HOHOB.
OJeKTPOOTPULIATENTEHOCTb.

[Mepuomuueckuii 3axon u Ilepuonudeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
H.W. Menneneesa. CBa3b HepHOLMIECKOro 3akoHA M [IepHOIMYECKOM CHCTEMEI
XHMHAYECKHX  JJIEMEHTOB C COBDEMEHHOH TeOopHel CTpPOEHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XHMMHYECKHX SIEMEHTOB ¥ 06pa3yeMBIX HMH
IPOCTBIX M CIOXKHBIX BEIIECTB II0 TIpyNIaM W [epHojgaM. 3HadeHue
nepuoauydeckoro 3akoxa JI.M. Menneneesa. '

XuMudeckass CBs3b. BUIOBI XUMUYECKOH CBA3U! KOBaJICHTHAsl, HOHHAs,
MeTaundeckas. Mexanusmel 00pa3oBaHus KOBAJICHTHOM CBSI3M: OOMEHHBIM H
JIOHOPHO-aKIEIITOPHbIA. DHEePrus U JUIMHA CBs3H. [T0/sIpHOCTS, HAIPaBIeHHOCTh |
HAaCBIIIAEMOCTE KOBAJICHTHOU CBssd. KpaThele cBs3u. BomopomHas cBs3b.
MexmoneKy IsipHble B3auMO/IECTBHS.

BalleHTHOCTE ¥ BaJeHTHEIE BO3MOXXHOCTH aToMoB. CBS3b 3]IEKTPOHHOI
CTPYKTYPBI MONIEKYJI C X F€OMETPHYECKUM CTPOSHUEM (Ha IPUMEpPE COeNNHEHHUH
3JIEMEHTOB BTOPOT'O NIEPHO/IA). .

[IpencTaBneryre 0 KOMIUIEKCHBIX coequHernsx. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpasoBaTenb, JIMTAHABL 3HAYEHHE KOMIUIEKCHBIX COENHHEHHIA.
IToxsaTHE 0 KOOPAMHALIMOHHONW XUMHUH. _

BemecTBa  MONEKYIAPHOTO M - HEMOJNEKYNSPHOTO  CTPOSHHS.  THIIBI
KPHCTaJNINYECKHUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIIECTB.

IToHsATHE O NMCTIEPCHBIX cHCTeMax. VcTurHBIe pacTBOpEL IIpefcTaBieHue o
KOJUTOMIHBIX pacTBopax. COCO6E BBIP@)KEHMs KOHILIGHTPAaIWd pPacTBOPOB: -
MaccoBas I0Jis BEIECTBA B PACTBOpE, MOJISIPHAs KOHIeHTpanust. HackieHusIe u
HEHACHIIICHHBIE PACTBOPLI, PaCTBOPUMOCTh. KpHcTayoruaparsr.



Knaccuukanus u Homenknatypa HEOPTraHWYECKUX BELIECTB. TpHBHANLHEIE
Ha3sBaHUS OTAENBHBIX IIPECTABUTENEH HEOPTraHMYECKIX BEIECTB,

Knaccupuxanms xumudecknx peaximii B HEOPTaHUYECKON U OpraHHYeCcKOH
XUMAH. 3aKOH COXPAHEHHSI MacChl BEIIECTB, 34KOH COXpaHEHHs U IIpeBpalleHNs]
OHCPTUH [IPH XUMIYCKHUX peaKkiuiaX. Termossie 3 deKTE XUMAYECKHX peaKipil,
Tepmoxumuyeckue ypaBHeHuUs.

CxopocTs XUMHUECKOM peakiuy, eé 3aBHCHMOCTD OT Pa3NIUYHEIX (aKToOpOB.
I'omorennsIe u rereporennsie peaxmmu. Karamms u KaTalu3aTophl.

O6parumele i HeoGpaTuMBIe peakiuy. XUMUYECKoe paBHoBecue. Koncranra
XHMHYCCKOTO paBHOBECHs. MDaKTOpPHI, BIUSIONME Ha TIONOKEHHE XHMHUYECKOIO
PABHOBECHA: TeMIICPATYpa, NaBICHHE ¥ KOHLEHTPAIHH BEILECTB, YIaCTBYIOIX B
peaxiuu. [Tpuniun Jle Ilartense. . :

ONEeKTPONUTHYECKas auccormanus, CHIbHEE § citabsle éﬂeIchOJlHTBI.
Cremens muccouvarmu. Cpeza BOIHBIX PacTBOpOB: KHCJIOTHAs, HeWUTpajbHas,
enovHas. Bomoponneiit mokasarens (pH) pacrBopa. I'maponus coneif. Peaxium
HOHHOTO 0OMeHa. *

OKHCIIMTENBEHO-BOCCTAHOBUTENBHBIE  peakiud.  CTeleHs OKHCIICHUS.
Okucnvrens u BoccTaHOBHTENb. IIPONECCH! OKHUCICHHS # BOCCTAHOBIICHUS.
BakHeliIne OKMCIHTENH M BOCCTAHOBHTEIM. Meron snextponnoro 6Ganamnca.
DJNEeKTPONH3 PACTBOPOR ¥ PACIIIABOB BEIECTB.

OKCIIePHMEHTANBHEIE METOJbI M3y4eHHsS BEIIeCTB M HX IIpEeBpaIleHuH:
PasloXeHHe IIePOKCHAA BOZOPOZA B IIPUCYTCTBUH KaTalu3aTopa, MOIENH
KpHUCTAJITMICCKIX PEIIETOK, IPOBE/IeHNe peaKiiii HOHHOro 06MeHa, OIIpENEIICHIE
CPEIbl pacTBOPOB ¢ IIOMOIUBIO HHIMKATOPOB, M3YYeHHE BIIMSHUS PasIuYHBIX
(baKkTOpOB Ha CKOPOCTH XHMHYECKOi PeaKnvy U MOJIOXKEHHE XHMUYECKOro
PaBHOBECHS. |

Heoprannueckas xumus.

Ilonoxenne HemeramnoB B Tepuonuaeckoit  cucTeMe  XEMHIECKHX
snemenToB J[.. Menneneera u 0coGeHHOCTH CTPOEHHUA UX aTOMOB. Pu3nyeckue
CBOMCTBA HEMETAJIIOB. AJUTOTPOIIMS HEMETAIIOB (Ha mpuMepe KHCIOPOAa, CepEL,
(ocdopa u yrieposa). o

Bonopon. Ilomydenune, dusmueckue u XUMHUYECKHE CBOMCTBA: PEaKkIUH C
MCTAlUIAMH ¥ HEMeTaJUlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. I'inpuner.
TomnuBHEIE 21€MEHTEL.

[anorensr. Haxoxnenne B [IPUPOJIe, CIIOCOOBI IOTy4YeHHs, (UIHUCCKHE H
XUMHYECKHe CBOHCTBa. [anoreroBooponsr. BaxHeiimie KHUCTIOPOJICOAEPIKALIIHE
COEZIMHEHHUsI TaJloTeHOB, JlaGopaTopHble U MPOMBIIIIEHHEIE CIIOCOBEL TOJTyYeHHUS
ranoreHoB. [IpuMeHeHwe raqoreHoB u ux coequHennil.



Kucnopoa, o3om. JlabopaTopHsle ¥ HpoMBIILTEHHEE CIIOCOOBI TIOJTyYeHUs
Kuenopona. DU3NYECKHe W XUMHAYECKHe CBOMCTBA 1 IIPUMEHEHHE KHUCIOpoaa u
030Ha, Oxcunst U TTEPOKCHUIBL .

Cepa. Haxoxnenue B IPUPOLE, CHOCOOBI NOTydYeHwus, ¢usmueckue u
XummHeckue cpodicrsa. Ceposomopox, cynmeunsl. Oxcup ceprl(IV), oxcun
cepel(VI). Ceprucras u CepHasg KHUCTOTHI ¥ uX comd. OCOBGEHHOCTH CBOMCTR
CEPHOM KUCIIOTSL [IpuMeHenre cephl U 8 coeuHeHtit.

Asor. Haxoxnenue B TIPHPOZe, CIOCOOBI MOMy4eHHs, (u3UUecKHe u
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUATpUEL. OKCHIBI a30Ta, A3oTHucTas W a3oTHas
KHCIIOTBI U UX conu. OCoGeHHOCTH CBOHCTB a30THOM Kucnotsl. IIpumenenue azora
4 €T0 COSMHeHUN. A30THEIe y06peHus.

Dochop. Haxoxnenwe s IPHPOZE, CHOCOOBI MOJydYeHHs, (U3HUecKue u
XUMHUHecKue cBowcTa. Dochumpr u bocoun. Oxcums docdopa, dochopras
Kuciora u e€ comu. IIpuMenenume ¢ocopa u ero coemmmenwii, Docdoprsie
ynobpenus. :

Yrnepon, Haxoxnenwe B IPHpOLe.  AJUIOTPONHBIE  MOAUMDHKALML,
Ousnueckre u XUMHUICCKHE CBOMCTBA MPOCTHIX BEILECTB, 00pa3oBaHHEIX
yrneponom. Okcun yrnepoma(Il), oxcun yraepona(IV), yromsHast kuciora u ed
COMH. AKTHBMPOBAHHBIH yrojb, ancopbuus. Dyiuepens, rpadeH, yriepomgHsie
HaHOTpy6ku. IIpumenerne mpocTsix BEILECTB, 00Pa30BaHHBIX YITEPOIOM, H €ro
COCTUHEHUH. _ _

Kpemunit. Haxoxnenue B IIPEPOLE, CIOCOOBI MONyYeHHs, (u3ndeckre u
XuMudeckne cporcra. Okemp xpemuus(IV), KpEMHUEBast KUCIIOTA, CUIUKATEL
IIpumenenye KpeMHUS U ero coenuHeHH, Crexuo, ero nomyvenwe, Busr crexia,

IMonoxernue meramios B Ilepruonugeckoii cucTeme xummaeckix 3JIEMEHTOB.
Ocobernoctr  cTpoetrus JJICKTPOHHBIX 000JI0YeK aTOMOB METAJLIOB. OOmme
¢usmyeckue croficTBa MeTasIOB. Ilpumenenne Meramios B OBITY © TexHuKe,
CrnnaBbl MeTamios.

ONEKTPOXUMHIYECKuit  psiyy HanpsokeHUH  MeTtawroB. OGImHe  CHoco6E
IOJIy YeHHS METaJLIOB: TUIPOMETaILTY pris, IHPOMETaJLTyPrs,
JIeKTpoMeTatyprus. IloHsTre o Kopposmm MertammoB. CrHocoGLr 3alUTEl OT
KOPPO3HH.

O6was xapakTepucTuka MeTamios IA-rpynmer Tlepuommaeckoit - crcTems
XUMHUYCCKHX 2IeMeHTOB. Hatpuit w  xammii: [IOJlyYeHUE, (UBHYECKHE WU
XUMHUMCCKHE CBOHCTBA, IPUMCHEHHNE [IPOCTHIX BEIECTE ¥ HX COEIUHEHHH.

Obmas xapaktepuctuka MeTamios IIA-rpynmsr Ilepuonuueckoit crucTeMsr
XUMHHUCCKHX SNEMEHTOB. Maruuif u - Kamsiuii: Iony4yeHue, (Gu3ndeckue u
XMMUYCCKHE CBOWCTBA, IIpUMEHEHHE TIPOCTBIX BEINIECTB M UX COCOUHEHUIA,
JKécTroCcTh BOIBI ¥ CrI0CcO6E! 8 YCTpaHeHus,



AmoMunmit: Hoy4yeHne, GU3UYECKHe U XUMIIeCKHe CBOMCTBa, IpUMeHeHHe
IIPOCTOr0 BEIECTBA U €r0 COEIMHEHHI. AmdorepHsie cBoiicTBa OKCHIa H
THAPOKCH A aJIFOMUHHSL, THAPOKCOKOMILIEKCHI ATFOMMHIL

Ob6mas  xapakrepucruka Mmeraiuion MOGOYHBIX  MOATpY I (B-rpymm)
Ilepromudeckoit cucTEMBI XUMITYeCKIX 3JIEMEHTOB. '

DusnyecKre U XAMIIECKHe CBOMCTBa XpoMa H ero coemuHeHnU. OKCHIBI 1
THIpokenael xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomater u- JUXPOMATEI, HX
OKHMCITUTENBHEIE CBOicTBA. [Toyuenue u IPUMEHEHHUE XpoMa.

Qu3uYecKHe W XUMHUYECKHe CBOHCTBA MapraHia M ero CoemuHEeHHi:,
Baxwneiimne coemumenus Maprauua(ll), maprasua(TV), mapranna(VI) u
Maprauna(VII). Tlepmanranar xams, ero OKHCIIUTEIBHEIE CBOHCTBA.,

DusHYecKHe ¥ XUMUYECKHE CBOHCTRE KeIesa U ero coenunenui. OKCHmsL,
TUIPOKCHUARI 1 coiu xene3a(ll) u xenesa(Ill). Tonygenne u LIIPUMEHEHHE Kelle3a
U €T0 CIUIaBOB. |

DU3NYECKHe U XUMHUYIeCKie CBOMCTBa MEIH U eé coemuuenuii. ITonyuyenue u
IIPUMEHEHUE MENU U €€ COeMUHEHHUI. '

Husk: momyuyenwue, usmdeckue u xummyeckue CBOHCTBA. AMdoTepHBIE
CBOHCTBA OKCHJIA M THIPOKCHIA HHHKA, THAPOKCOKOMILIEKCH LUHKA. [IpiMenenme
[IMHKa ¥ €r'0 COeMHEHUIH.

OKCIepUMeHTAbHEIE METOIE] USyHCHUST BEIIECTB W HX IPEBPAIICHIL:
H3yH4eHHE O00pa3lOB HEMETaIoE, TopeHne  cepel, pocdopa, sxene3a, marums s
KHCTIopolie, H3y4eHHe KOIUIEKUHH «MeTamms u CILIAaBBL», B3aHMOJEHCTBHE
HICTIOYHBIX Y INENI0YHO3EMENBHBIX METAIIOB C BOJIOH (BO3MOYKHO HCIIONE30BAHHE
BH/ICOMAaTEPUANIOB), B3aMMONEHCTBHE LMHKA H jKenesa o PacTBOpaMu KHCIIOT H
IIeI0YeH, KaYeCTBEHHBIE PeaKuy Ha HCOpPraHWYeCKue aHHOHbI, KATHOH BOLOPO/A
H KAaTHOHBI METAaJlIOB, B3aUMOJEHCTBHE THIPOKCHIOB alIOMHHUS U IWHKA C
PacTBOpamMu KHCIIOT U IeoYedi, pemenue SKCIICPUMEHTABHBIX 38124 110 TeMaM
«lamorensr», «Cepa u e COCMMHCHHUA», «A30T M docdop u ux COEIMHEHHSY,
«MeTamisl TIIaBHBIX IIOATpyIm», «MeTanmsl mo6oYHBIX IOATPYIIID).

XHMMUSI ¥ KH3HD,

Pone xumuum B o6ecreuenun YCTOHYHBOIO Pa3sBUTHS YeI0BEIECTRA. IToHsTHE
O HEYYHBIX METOJAaX MO3HAHUA M MeTONOIOTHY HayYHOTO HCCIENOBAHKS.
Hayunbie npusnumer oprasmsanuu XHMHYIECKOT0 INPOU3BOACTBA. [IpoMEIIILIeHHbIE
CIIOCOGHI IIOYyYEHHS BaKHEHIIIX BEWIECTB (HA NPHMeEpPE IIPOU3BOICTRA aMMHaKa,
CEPHOH KHCIIOTEI, MeTaHoNa), IMpomsInutennsle crnoco6s: NOJTyYEHHs] METAIIIIOB U
CIIaBOB. XWMHYECKOE 3aTps3HEHUe OKpY’Kalomel Cpelbl W €ro IOCIeICTBHS.
Pose xumun B o6ecnieuennu SHEPreTUYeCcKor 6e30MacHOCTH.

XUMHS ¥ 370pOBBe Uemoseka. JlexapcTBennsle  cpepcTsa, ITpaBuna
HCIIOJIE30BAHMA JIGKAPCTBEHHEIX IIPenapaTos. Poib XUMuM B Pa3BUTHUU MeIUIMHEL



X¥VMUS UM OCHOBHBEIE KOMIIOHEHTHI, ITHIIEBEIE N00aBKU. Polb XUMUH B
obecrievyeHun THINEBOM Ge30I1aCHOCTH. _

Kocmeruueckue u mapgromepusie cpenctsa. Beitosas xummst. Ilpasmma
Oe3omacHoOro HCTIONB30BAHMS TIPEIIApaToB 6BI’I‘OBOH XUMUU B IIOBCEIHEBHOMN
XKU3HHU.

Xumus B CTpOHTeJIBCTBe Ba)KHEUITHe C'I'pOH'I‘eJIBHBIe Marepuaisl (LeMeHT,
OeToH).

XuMHS B CEBCKOM X03siHicTBe. OpraHudecKue U MUHEpAIbHEIE YI00peHuUs.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MATEPHANbl, KPacKH, CTEKJIO, KepaMHuKa.
Matepuans! uis snektponuku. HaHoTexHomOTHA.

Pacuérnrie 3amaumn.

Pacu€rbl: Macchr BemecTBa MM 06bEMa ra30B MO W3BECTHOMY KONHMYECTBY
BEII[ECTBA, Macce WU O00BEMY OJHOIO W3 YYACTBYIOIIMX B PEakIM{ BEIECTS,
maccel (00BEMa, KONMYecTBa BEIECTBA) MPOAYKTOB PEAKIHH, ©CIIH ONHO W3
BEILECTB MMEET IPHMECH, Macchl (00bEMa, KOIMYeCTBa BELIECTBA) MPOAYKTA
PeaKlHH, €eCl¥ OIHO M3 BEIeCTB NAHO B BHIE pacTtBopa ¢ OIpeneéHHOH
MacCcoOBOH JoJIed pPacTBOPEHHOI'O BEINECTBA, MACCOBOM IONHM W MOJISIPHOM
KOHIIEHTpAallM{ BEINECTBA B pAcTBOPE, HONM BBIXOJA IIPOAYKTA PEAKLUH OT
TEOPETUYECKHA BO3MOYKHOIO.

MexnperMeTHbIE CBSI3H.

Peamusaiuiss  MeXmpenMeTHBIX — CBs3edl mpu  u3ydeHHH o6mieil w
HEOpPraHW4eCKoW XUMHHK B 11 Kilacce OCyINecTBIsieTCsl depes MCIIONb30BaHUE KaK
0o01IKX eCTECTBEHHO-HayYHBIX IIOHATHMN, TAK W MOHATHH, IPUHITEIX B OTHETBHBIX
IIpeIMETaxX €CTeCTBEHHO-HAYYHOTO [HKIIA.

OO61mpie ecTeCTBEHHO-HAYYHBIE [IOHSTHS: SBICHNE, HAYIHBIN (akT, rumoTesa,
TEOPHs, 3aKOH, aHallU3, CHUHTe3, KIacCHU(UKALUs, HepHOANIHOCTh, HaOIIOneHue,
U3MepeHue, SKCIIEPUMEHT, MOZEIb, MOJIEIUPOBAHHE.

@usuka: MaTepus, MHKPOMHpP, MakpOMHD, aTOM, 3JeKTpPOH, IIPOTOH,
HEHTPOH, HOH, U30TOMbI, PaIHOaKTHBHOCTE, MOJIEKYJIa, SHEPTETHIECKHH YPOBEHS,
BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHHE BEINECTBA, HIASANBHBIN ras,
(hu3udIeCKie BeTMYUHEI, €IUHULEI H3MEPEHHUS, CKOPOCTh, YHEPIHS, MAcca.

Brornorus: KieTka, opraHusM, SKocucTeMa, 6uochepa, MeTaboIm3M, MaKpo-
¥ MUKPO3JICMEHTBI, OEJIKH, XUPbI, YTIEBOABI, HyKIEHHOBbIE KUCTIOTHI, (hepPMEHTSI,
TOPMOHEI, KDYTOBOPOT BEILECTB U IIOTOK 3HEPTUH B SKOCUCTEMAX.

I'eorpadus: MuHEpassl, TOPHBIE OPOABI, MOJE3HBIE HCKOIAeMBIe, TOILIHBO,
PEeCYpCHI. : .

Texronorus: XumMudecKas IPOMBINIIEHHOCT, METALTYPIHs, CTPOHTENIBHEIE
MaTepuabl, CEIBCKOXO3SHCTBEHHOE IPOU3BOCTBO, MMUIIEBAS IPOMBIIIIEHHOCTE,
(bapManeBTHYeCKas = IPOMBILUIEHHOCTS, IIPOU3BOACTBO KOCMETUIECKUX



TpeNapaTos, —IPOM3BOACTBO ~KOHCTPYKUMOHHBIX —MATEPHANOB, 5JIEKTPOHHAS
IIPOMBINLIEHHOCTh, HAHOTEXHOIOTHH.



TIIAHUPYEMBIE PE3YJIbTATBI OCBOEHFS [TPOIPAMMBI 110 XMMUH
HA YIUIVBJIEHHOM YPOBHE CPEJTHET'O OBIIET'O OBPA30BAHMS

JUYHOCTHBIE PE3YJILTATHI

B cooTBeTCTBHM C CHCTEMHO-IEATENBHOCTHEIM IOAXONOM B CTIPYKType
JIUTHOCTHEIX PE3yNbTaTOB OCBOGHMS MpeaMeTa «XHMEIS) Ha YPOBHE CpemHero
obmero 06pa3oBaHUS BEIIENEHE 'cﬂeﬂy}omue COCTaBIIIOIIUE: OCO3HAHHUE
ofyJarommmucs  poccuiickoit TPAXIAHCKOM HMIECHTUYHOCTH, TOTOBHOCTE K
CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOTIPE/IEICHAIO; HATHIHE MOTHBAILIUU K
00y4eHHIO; TOTOBHOCTH ¥ CHOCOGHOCTS O0y9YarOIMXCS  PYKOBOICTBOBATHCS
NPUHATBIMA - B OOLECTBE MpPaBUNaMH M  HOPMAMH IIOBEJICHHS; HaJIH4Yue
TIPaBOCO3HAHMS, SKONOTHIECKOH KyIbTYPBI; ClIOCOGHOCT CTABUTE IEJIH 1 CTPOUTE
KU3HEHHBIE TUTaHEI.

JIMYHOCTHBIE pe3yjIbTaThl OCBOEHHS npenMera  «XUMHS» — OTPa)KaroT
COPMHPOBAHHOCTL OMBITA I[103HABATENBHON M IIPaKTUIECKON JIeSITeIbHOCTH
00y4aroNXcst B IPOLECCce Peanusauu 00pa3oBaTenbHOM eI TENBHOCTH,

JIMYHOCTHEIE pesymbTaThl  OCBOEHMS npenMera  «XUMHS»  OTPaXaroT
C)OPMHPOBAHHOCTH OMEITA [O3HABATENBHON U NPAKTHYECKOH JIeSTeTBHOCTH
00y4aronmxcs B Ipolecce pealnsauu 00pa3soBaTebHON eI TENBHOCTH, B TOM
YHCIIe B YACTH:

1) rpasaanckoro BoconuTanus:

OCO3HaHUA 00YYaIOIUMHUCS CBOUX KOHCTHTYIHOHHBIX MPaB U 00s3aHHOCTEH,
YBKEHHS K 3aKOHY W IPABOIIOPSIKY;

TIPCACTABICHAA O CONMANBHBIX HOPMAaX M MPaBHIAX MEKIHYHOCTHEIX
OTHOIIEHHi! B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKONW JeSTEIHHOCTH IIPH  CO3JaHHHU
Y4eOHBIX NIPOEKTOB, pelleHuy Y4eOHBIX ¥ [O3HABATEIBHEIX 3a71a4, BBIIOIIHEHUHU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHHMATH W IIPMHUMATh MOTHBEI, HAMEDEHHUS, JIOTHKY K
APTYMEHTLI IPYTUX NP aHAIIN3€ PA3TUIHEIX BUAOB y4eGHOM JeATEeIbHOCTH;

2) naTPHOTHYECKOTr0 BOCTIHTAHHS: :

LICHHOCTHOTO OTHOLICHHSI K HCTOPHYECKOMY W HAYYHOMY HAaCIlIeIHIO
OTE€YESCTBEHHON XHMHUH; '
~ YB&XKEHWs. K IPOLECCY TBOPYECTBA B OOIACTH TEOPUH H IPAKTHYECKOTO
UPUIOKCHAS. XMMHH, OCO3HAHHS TOTO, YTO NAHHBIE HAayKW €CTb pe3yJIbTaT
ATUTENBHBIX — HAOMIONCHHHN, KpPOIOTIMBEIX OKCIIEPHMEHTAIBHEIX  TIOMCKOB,
TIOCTOSIHHOTO TPy/ia Y4&HBIX U PAKTHKOB;



MHTEpECa W I[O3HABATENBHBIX MOTHBOB B IONYYeHHH H IOCIIe Y FOIIEM
aHaNu3e UH(GOPMAIMH O MEPENOBIX [OCTHIKEHISIX COBPEMEHHOW OTEYeCTBEHHOI
. XMMUH; :

3) AyXOBHO-HPABCTBEHHOIO BOCIIHTA HHUSI:

HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO [IOBEICHHUS: ,

CTIOCOOHOCTH OLIeHUBATH CHTYaIlnH, CBSI3aHHBIC C XMMIUIECKUMU SBISHUSIMH,
¥ IPHHAMATE OCO3HAHHBIE PEINEHUs, OPUEHTHPYSCH Ha MOPaIbHO-HPaBCTBEHHEIE
HOPMBI U I[EHHOCTH;

. TOTOBHOCTH OLCHHMBATH CBOE MOBENCHHE H MOCTYIIKH CBOUX TOBapHUIIeH ¢
TIO3UIUH HPABCTBEHHBIX M HPABOBBIX HODM H C y98TOM OCO3HAHHS TIOCTIeACTBUH
IIOCTYIIKOB; | _

4) hopmMupOBaHHS KyILTYPbI 300POBbS:

[IOHUMaHUS [EHHOCTEH 3710pOBOTO u GesomacHoro obpasa  KH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (hU3HMYECKOMY W
ICUXHYECKOMY 3/10POBEIO; _

COOMIONEHNS TpaBHII GEe30MacHOTo oOpallleHust ¢ BeIiecTBAMH B OBITY,
TIOBCEZIHEBHOM JKU3HH, B TPY/IOBOMH JeSATeIIbHOCTH,

TOHHMAHHUA - ICHHOCTH IpPaBWI WHAMBHAYATbHOTO U  KOJUIEKTHBHOLO
0e3011acHOr0 IIOBENEHHS B CHTYAIHSX, YTPOXKAIOIIUX 3M0POBBIO U JKH3HH JIFOICH;

OCOSHaHMA IIOCICACTBUM M HEIPHATHS BPEAHBIX IPHBBIYEK (ymoTpebenus
aJIKOroJisi, HAPKOTUKOB, KYPEHH);

S) TpyaoBoro BocnuTanus:

KOMMYHMKAaTHBHOM  KOMHOETEHTHOCTH B y4eOHO-HCCIIeTOBATEIBCKOH
IESTeNBHOCTH,  OBLIECTRBEHHO IONIE3HOM, TBOPYECKOM W Jpyrux  BHjax
JEATEITBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B peIIeHHH INPaKTHYECKUX 3a1auy
COLHANbHON HANPABIEHHOCTH (B PaMKaX CBOEro KJiacca, IIKOJE]);

MHTEpECa K IIPaKTHYECKOMY H3Y4eHHMIO IPoQeccHil pasimaHoro pofa, B ToM
HHCIIC Ha OCHOBE IPUMEHEHHs! [IPEAMETHBIX 3HAHHH 110 XUMUIM;

YBKCHUA K TPY LY, JEOIAM TPYIa U Pe3yJIbTaTaM TPy IOBOii HEATeIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY BBIOODY HMHAMBHIYaIBHOM TPaeKTOPHH
oOpasoBanus, 6ynymieit NPOQECCHE ¥ peamu3alié cOOCTBEHHEIX YKU3HEHHBIX
IUTAHOB C y4&€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOGHOCTEN K XUMHH, HHTEPECOB U
notpebHOCTe 06mIecTBa;

6) 3K0JIOrHY€eCKOro BOCIHTAHHS: .

SKOIOTHHECKH 1eNeco00pasHOro OTHOLICHHS K IIPHPOLE Kak HCTOYHUKY
CYINECTBOBAHUS XKHU3HH Ha 3eMIie;

TIOHUMaHHUs TI00ANIBHOTO XapaKTepa SKOMOTMUEcKHX npo6iieM, BIASHHAS
OKOHOMHYECKHX IIPOIIECCOB Ha COCTOSIHIE MPUPOIHON U COMHATBHOLN CpEeJIbI;



OCO3HAHWA HEOOXONMMOCTH WCIIONB30BAHWS IOCTHIKEHHUI XHMUH IS
PCIICHNA BOIIPOCOB PAI[MOHATBHOTO IIPHPOOTIOIB30BAHHSL,

AKTHBHOTO  HENPHATHSA  JCHCTBUH, NPUHOCAIMX BPEI  OKpy»Karollei
IPUPOHOK Cpejle, YMEHHMS IPOrHO3HPOBATH HEOJIArOIPUATHBIE 3KOJOTHYECKHE
IOCIENCTBYS NPEAIPUHAMAEMBIX JeHCTBHN U [IpeNoTBpaIlaTh UX;

HaJIAIHS PA3BUTOTO SKOJOTHYECKOTO MEIIIEHHS, SKOJOTHIECKOM KyJIbTYPHI,
OIbITa JIEATENILHOCTH SKOJIOTUYECKOH HaIIPaBIICHHOCTH, YMEHUS
PYKOBOZICTBOBATECS MMH B IIO3HABATEJILHOIA, KOMMYHUKAaTHBHOU ¥ COLIUAIHHOM
[IPaKTHKE, CIIOCOOHOCTH W' yMEHHS AaKTHBHO IIPOTHBOCTOATh  HECOJIOTUH
xemopobuu; |

7) eHHOCTH HAYYHOr0 MO3HAHHS:

MHUPOBO33PEHHA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3sBUTHUS
HAayKH U O0INEeCTBEHHOMN NIPAKTHKH

TOHUMAHHS CHCNU(QUKM XHMHH KaK HAyKH, OCO3HAHHS 68 poiux B
(GopmMupoBanuE parEOHATEHOTO Hay4HOTO MBIIUICHHS, CO3NaHUM IEIOCTHOTO
TNIpeCTaBIeHMS 00 OKpY KAIOIEeM MHpe KakK O €IHHCTBE IIPUPOJEI W YETIOBEKA, B
[TO3HAHMH TIPUPOAHBIX 3aKOHOMEPHOCTEH WU pelIeHHH IpodieM COXpaHeHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeKISHHOCTH B 000601“71_ SHAaYMMOCTH XHUMHMH [UIi  COBPEMEHHOI
HUBANIUA3ALMKA: B €€ TI'yMaHUCTUYECKOH HAIIDaBJICHHOCTH ¥ BaXXHOM DONH B
CO3MaHMH HOBOW 0a3pl MaTepHambHOI KyJIbTYypbl, B pELIEHWH TITI00aAIbHEIX
IPOGIEM YCTOMYHBOrO pa3sBUTHS YeIOBEYECTBA — CBIPBCBOM, 3HEPreTHYECKOH,
ITUIIEBON U 3KOJIOTUYECKO 6esomacHocTH, B Pa3BUTHH MENULUHEI, 00eCIIeYeHHHA
YCJIOBUH YCIIEIIHOTO TPY/Aa M 3KOJIOTMYECKH KOM(OPTHO# )XH3HU KA)KIOro 4ieHa
o0mecTna;

CCTCCTBCHHO-HAYYHOM TI'PaMOTHOCTH: ITOHUMAHMS CYITHOCTH METOLOB
TMOSHAHH, HCIONB3yEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOGHOCTH HCIIONB30BATE
IIOJyqaeMbIe SHAHUS IUIS aHANU3a ¥ OOBICHEHHS SBICHUL OKpY’KaroIllero Mupa M
'TIPOHCXOAMX B HEM U3MEHEHHUH, yMEHHUs 1eaTh 060CHOBAHHEIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB M HMEIONIUXCA MAHHEIX G IeNBI0  IOMyYeHHsS
JOCTOBEPHBIX BBIBOJIOB; _

CIIOCOOHOCTH  CaMOCTOSITENBHO HCIIONB30BATh XUMUUECKHE 3HAHUS IS
PeILIeHNUS IPOOIIEM B peajIbHBIX KU3HEHHBIX CHTYaLUsIX;

MHTEPECa K ITO3HAHUIO, HCCIIe0BATENECKOM NESITETEHOCTH;

TOTOBHOCTH M CIOCOGHOCTH K  HENPEpHIBHOMY o0pa3oBanuio u
€aMo00pa30BaHMIO, K aKTHBHOMY [IOJIyY€HHUIO HOBBIX 3HAaHHUU 110 XHUMHH B
COOTBETCTBHH C JKU3HEHHBIMHU NOTPEOHOCTAMHY;

MHTEPeCa K OCOOEHHOCTSIM TPy B PasiIMuHbIX chepax mpodeccHoHaTBHOM
NeATeIbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATHI

MertanpeaMETHbIe Pe3yIIbTaThl OCBOSHHS IPOTPaMMBI IO XHMHH HA YPOBHE
cpenHero ob1ero o0pa3oBaHus BKIOYAIOT: ‘

3HAYMMBlE Ui (OPMHPOBAaHHS  MHPOBO33PEHHS  OOYYarOIIUXCS
MEeXAUCLHMIUIMHAPHbIE (MeXIpeaMeTHbIe) OOIMeHayYHble MMOHSITHS, OTPaXKarollue
IEJIOCTHOCTE HAay4YHOM KapTHHBI MHpa W CIHEIU(HUKY METONOB IO3HAHUS,
UCIIONE3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEleCTBO, SHEPIHUs, ABJIEHHE,
IPOIIEeCC, CHCTEMa, HAYYHBIM (aKkT, MPUHIMIL, IUIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIE0BaHNE, HAOIOIEHNE, H3MEPEHHUE, DKCIICPUMEHT U APYyTHE);

YHUBEpCaibHble yueOHBle NeiicTBHS. (MTO3HABATENEHEIE, KOMMYHHKATHBHEIE,

PEryJISITUBHEIE), obecrieuuBaroIue hopMUpOBaHUE (DyHKIHOHATBHOM
T'PaMOTHOCTH M COIHAIbHOM KOMIETEHIINH 00yUarommnxCs;
CIIOCOOHOCTD o0y JaroIuxcst HCIIOJIE30BaTh OCBOEHHBIE

MEXIUCHUIUTMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHUS W YHHUBEpCAIbHEIE YueOHEIE
IEHCTBHs B II03HABATENLHON U COIMAIBHOM IIPAKTHKE.

MeTaHpeﬁMeTHLIe pe3yJbTaThl OTPaXKaloT OBJIANEHHE YHUBEPCAIBEHBIMHE
y4eOHBIMU  II03HABATENBHBIME, KOMMYHHKATHBHBIMU | PETyJIATUBHBIMHU
IEeHCTBUSIMHU.

IlosnaBaTe/bHbIe yHHBepcaJIbHbIe y4eGHbIE JeHCTBHA

1) 6a3oBble JIOrHYeCcKHE JeHCTBHA:

CaMOCTOSITEJIbHO  (JOPMYJIMpOBaTh M  aKTYaIW3HpOBAaTh  Ipobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; _

ONIpeAeNSITE el MeATENbHOCTH, 3aaBas IapaMeTpbl W KPUTEPUH HX
JOCTHKEHMUS, COOTHOCUTB PE3yJIBTAThI IEATENLHOCTH C IIOCTABICHHBIMHU LIEIISIMH;

UCTIONB30BaTh IIPM OCBOCHHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICIIATE XapaKTEePHEIC NPHU3HAKY IOHATHHA U yCTaHABIMBATh MX B3aUMOCBS3E,
HCIIO/Ib30BATh COOTBETCTBYIOIIME MOHATHA /UL OOBSICHEHHS OTAENBHEIX (HAKTOB U
SIBIICHUH;

BBIOMpATh OCHOBAHHS W KDPHTEPHH [UIi KIACCH(DHKAMM BELIECTB U
XMMHYECKUX PeaKIHii; _ _

YCTaHABIHMBATE NPUYMHHO-CICACTBEHHBIE CBS3H MEXIYy H3ydacMBIMHU
SIBJICHUSIMU;

CTPOMTH JIOTHYECKHE PAacCyXAeHWs (HHIYKTUBHEIE, JEeAyKTUBHEIE, IO
aHAJIOTHH), BBIABIATE 3aKOHOMEPHOCTH ¥ IMPOTHBOPEYMS B PacCMaTPUBAEMbIX
ABJICHUAX, (HOPMYIIHPOBATE BEIBOEL M 3aKIIOUESHMUS,

 IPUMEHATE B IpoIecce NO3HAHUS UCIONB3YEMbIE B XHMHUU CUMBOJIHMYECKHE
(3HaKOBEIE) MOZIENIH, [IPE0OPA3OBEIBATE MOIETEHEIE IPEICTABICHIS — XAMAYECKHH
3HAK (CHMBOI) 3IEMEHTa, XHMHYecKas (OpMyla, ypaBHEHHE XHUMHIECKOM



PCaKIMKM — TPH peIleHHH y4JeOHBIX IO3HABATEIBHBIX M IIPaKTHYEeCKUX 3a]1ay,
IPUMCHATE Ha3BaHHBIE MOZEIBHEIE IPESICTABICHNS U BBISBIICHHS XapaKTepHBIX
TPU3HAKOB M3y9IaeMbIX BEIIECTB U XUMUYECKUX PeaKLIiii.

2) 6asoBbIe HCCIEA0BATENBCKHE ACHCTBHSI:

BIaZIeTh OCHOBAMH METOZOB HAYYHOIO IIO3HAHHS BEIIECTB W XUMHAYECKHUX
peaxuuii;

(opmypoBaTs HeH U 3aM3uK UCCIICTOBAaHUs, HCIIONB30BATE I0CTABJICHHbIE
M CaMOCTOSTENBHO CHOPMYIHPOBAHHEIE BOIIDOCBI B Ka4ecTBE WHCTPyMEHTa
TIO3HaHKS W OCHOBBI IJIA ()OPMHpPOBAHHS TANOTE3R] 110 MPOBEPKE IPABUIEHOCTH
BBICKa3bIBAEMBIX CYIKICHMUIA;

BIIANIETh HABBIKAMH CAMOCTOATENBHOTO IUTAHUPOBAHHUS K IIPOBEIEHHS
YACHHIECKUX SKCIIEPHUMEHTOB, COBEPILEHCTBOBATD YMEHHS Ha0JroaTs 3a XomoM
fIpolecca, CaMOCTOSATENBHO IPOTHO3UPOBATE €ro pe3ynsTar, (opMyIupoBaTh
0000IIEH S ¥ BEIBOIB! OTHOCHTEIBHO AOCTOBEPHOCTH Pe3yJIbTATOB UCCIIENOBAHMS,
COCTaBIIATE 00OCHOBAHHBIHN OTUET O [IpoJieNIaHHOM paborte;

NpHOOpEeTaTh OMBIT  yYeHWYECKOl . UCCIICIOBATENBCKOM M MPOEKTHOMH
ACATCIBHOCTH, IPOSBIATE CHOCOGHOCTH W TOTOBHOCTE K CaMOCTOSATENEHOMY
HOMCKY METOLOB DpEeIIeHHs] NPaKTHIECKHX 3azad, IIPAMEHEHHUIO Pa3IWYHEIX
METOZOB TO3HAHUS,

3) paGora ¢ undopmanmueii:

OPUCHTHUPOBATECS B PA3NUYHBIX HCTOYHHKAX HH(OpManuy  (Hay4HO-
TOIYJIApHAs JIMTEpaTypa XUMHUYECKOTO CONEpIKaHMS, CIIpaBOYHBEIE IIOCOOUS,
pecypcer MHTepHeTa), aHaIU3HpOBATE HH(OPMAIHIO PA3IHUHBIX BHIOB U hopm
OPENCTaBIICHNU, KPUTUYECKH OLCHUBATL - €& JOCTOBEPHOCTH U
HETIPOTHBOPEYHBOCTE; o

QOPMyIMpPOBATE 3ampPOCH U IPUMCHSTE Pa3INYHBIE METOLBI IIPH MOHCKE H
oTOOpe HHQOPMAIMH, HEO6XOTHMON AJIL . BBIIONHEHHS y4eOHBIX 3a1ay
ONPENeNIEHHOTO THIIA,

IpruoOpeTaTh OmBIT HCIIONIB30BAHMS  HH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH M Pa3/IMYHEIX TIOMCKOBBIX CHCTEM;

CaMOCTOATEJIBHO  BBIOMpPAaTh  ONTUMAIBHYIO dGopMy  mpencrasnenus
HH(pOpMAaIuy (cXeMsl, rpadUKH, AUarpaMMbl, TaGIIHLbL, pHcyHKH U Ipyrue);

HCIONb30BATE  HAy4YHBIH S3BIK B Ka4ecTBe CpecTBa npu pabote c
XUMUYECKOH uHQOpMarmeli: IpUMeHATH MEXIIpeIMETHBIE (busmueckue wu
MATEeMATHIECKHUE) SHAKU ¥ CUMBOIIBL, (hOPMYIIBL, ab6peBHaTy kI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HaKOBO-CHMBOJIMYECKHE CpencTBa HarJIsJHOCTH.

KommynukaTnBabIie yunBepeanbubie y4ueOHbIe neiicTBHS:



3a/laBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMOM TEMBI B XOJIe Trayiora u/uimm
AAUCKYCCHH, BBICKA3BIBATE HACH, (OPMYITHPOBATH CBOH MPe/IJIOKEHHS
OTHOCHTENILHO BBIIOJIHEHNS TIPSATOKEHHO 3a/[aum;

BBICTYIIaTh C TIPE3CHTALlMEeH pe3yJIbTATOB ITO3HABATEIbLHOMN JeSATEIIBHOCTH,
IOy 9€HHBIX CaMOCTOATEIFHO UM COBMECTHO CO CBEPCTHHKAMHE IIPH BHITIOJTHEHHUH
XUMHIECKOT0 SKCTIEPUMEHTa, IPAKTUIECKOH pabOTHI MO HCCIENOBAHMIO CBOHCTR
HM3YHaCeMBIX BEIIECTB, pealu3alluy y4eGHOro NpoeKTa, u (popMyIHPOBATE BEIBOJIBI
HO pE3yJbTaTaM NPOBEICHHBIX HCCIEAOBAHMI IyTEM COTJIACOBAHMS TO3MIH B
Xoze 00Cy X IeHus 1 06MeHa MEEHHIMHA.

Perynsitusable yHuBepcanbHbie yaeOHble qelicTBHs:

CaMOCTOSTENIBHO IUIAHMPOBATh M OCYLIECTBISTH CBOIO TI03HABATEIBHYIO
ACATCIBHOCTD, ONIpelenss €€ Lelnd W 3ajadyd, KOHTPOJIHPOBATE H IO Mepe
HEOOXONMMOCTH KOPPEKTUPOBATh  IIpeyIaraeMbiii aNrOpUTM JIeHCTBHH mipH
BBINOJIHCHUM y9eOHBIX M HCCIeOBATENLCKHX —3aad, BEIOMpaTs Hambosee
d(QQEeKTUBHEI CcOCO6 WX pelreHHs c Yy4€TOM IONY4YeHUss HOBBIX 3HAHHH O
BEIL[ECTBAX M XUMHUYECKUX PEaAKIIHIX, '

OCYINECTBIIATE CAMOKOHTPOJIb IEATENIbHOCTA HA OCHOBE CAMOAHAIM3A U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI

IIpeameTHBIe pe3yabTaThl OCBOSHHUS IPOTPaMMBI 110 XUMHH Ha YIITyGI8HHOM
YPOBHE Ha ypPOBHE CpPEeIHET0 00IIero oOpa3oBaHWS BKIIOYAIOT crenupuyeckre
115 yae6HOro IpeAMeTa « XUMHUs» HayqHble 3HAHUS, YMEHHS U CIIOCO6HI neifcTRHi
110 OCBOCHMIO, MHTEPNPETALME U MPeOOPa3OBAHUIO 3HAHUMN, BUIBI EATEIEHOCTH
[0 IOJIYHMCHUIO HOBOTO 3HAHHA U NIPUMEHEHHIO 3HAHUN B PasIHYHBIX yueOHBIX
CHTyallHsX, a TAK)KE B PEANIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBA3AHHBIX ¢ XuMueil. B
TpOTpamMMe . 0 XMMHM IpPEJMETHBIE De3yNbTAThl MpPEACTABIEHEl MO TIOXAM
M3YYeHHs. '

10 KJIACC

IlpenMeTHBIE pe3yNBTAaTHI  OCBOEGHHMS Kypca «OpraHmueckas XuMuUs»
OTpPaXKaroT:

C)OPMUPOBAHHOCTE NPENCTABNEHUN: O MeCTe W 3HAYCHHH OpraHHUYecKoH
XUMHH B CHCTEME €CTEeCTBEHHBIX HAyK U €€ poiu B oGecreveHuu YCTOHYMBOTO
PasBUTHS HeNIOBEYECTBA B PELICHHH MPOOIEM 9KOJIOTHYECKOH, SHEPIreTUYecKoH u



IUIIEBOA 0e30NacHOCTH, B Pa3BUTHH MEIHUIHUHBI, CO3MaHUHA HOBBIX MaTEpUATIOB,
HOBBIX HCTOYHUKOB SHEpI'HH, B obecrnevennu PaIHOHAITEHOTO
TIPUPOJIOTIONB30BAHNS, B (DOPMUPOBAHUM MHPOBO33pEHUsS U OOmeH KyJbTypsI
HUCNIOBCKA, a TakKe SKOJIOTHYECKH OGOCHOBAHHOTO OTHOMICHHS K CBOeMy
3MI0pOBBIO ¥ PUPOIHOM cpefie;

BIIQJICHAE  CHCTEMON  XMMHYECKHX  3HaHWH, KOTOpass  BKIIKOYaer:
OCHOBOMOJIAraiOIIHE IIOHATHS — XHMHUYECKUH SIeMeHT, aToM, SIIPO H 3IEKTPOHHAS
obomouka aroma, s-, p-, d-aTOMHBIe OpOHuTaNy, OCHOBHOE W BO30yXIEHHOE
COCTOSHHA aToMa, THOPHUIU3ALMS ATOMHEIX opbutane#, wuow, MOJIEeKy1a,
BAJICHTHOCTB, 3J€KTPOOTPUIIATEIHOCTD, CTENEHD OKHUCIICHNs], XUMHYECKAs! CBA3b,
MOJIb, MOJIIpHAs Macca, MOJIPHEIN 06BEM, YTIICPOLHBIN CKeIIeT, (hYHKIIMOHAILHAS
TPyNna, pajukal, CTPYyKTypHEIE (hOPMyIIEI (PasBépHyTEIE,  coKpaInEHHELe,
CKEJIETHBIC), H30MEpUsl CTPYKTYpHAs u NIPOCTPaHCTBEHHAs (TeOMeTpUYecKas,
ONTHYECKast), H30MEPHL, TOMOJIOIHYCCKU PR, TOMOJOTH, YITEBOMOPOIEL,
KHCJIOPOA- M a30TCOEPIKAllUe OPraHUYECKHe COCIUHEHUSA, MOHOMED, IIOIUMED,
CIPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHEIE COENIVHEHHUS; TEOPHH, 3aKOHEI
(mepuosmyeckuii sakon [, . Menpeneesa, Teopus CTPOCHHUS OPraHUYECKHUX
BelecTs A. M. Bytneposa, 3akon COXpaHeHHﬂ MaCChI BELIECTB, 3aKOH COXPAHEHUS
W TpEeBpallCHHs] OSHEPIUM IIPH XUMHYECKHUX PeaKIusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUMN S3BIK XHMUH, MHUPOBO33DEHYECKHE 3HAHMSA, JICKALIHE B OCHOBE
TIOHUMAaHWsI IPUYUHHOCTU U CHCTEMHOCTH XHMUYECKHX ABIICHUH; TIpENCTABICHHS
0 MEXaHM3Max XMMHYECKHX DEaKIui, TepMOIMHAMHUYECKHX W KHHETHYECKHX
3aKOHOMEPHOCTSAX HX NPOTEKAHHMsI, O B3aMMHOM BIMSHHH ATOMOB I TPYIII aTOMOB
B MONeKynax (MHOYKTHBHEIH © ME30MepHBIH 3¢ dexTsl, oprenTanTs: I u 11 pozna);
(akTONOTHYUECKHe CBENEHHS O CBOMCTBAX, COCTaBe, MONYYCHHH ¥ Oe30IaCHOM
HCIIONIb30BaHMM BaXKHEHIINX OPraHMYeCKHX BEIIECTB B OBITY W mpakTHYecKoit
ACATENIBHOCTH  YelOBeKa, OOIMX  HAYYHBIX NPUHONUIEAX  XHUMHYECKOTO
IPOM3BO/ICTBA (Ha MPHMepe IIPOU3BOICTBA MeTaHoJIa, nepepaborku HedTH);

COPMUPOBAHHOCTE YMEHHit: BHISBIATE XapaKkTepHbIe NPH3HAKU IIOHSATHIA,
YCTaHABIIMBATh WX B3aUMOCBS3b, HCIIONB30BATE COOTBETCTBYIOIIME MIOHATHS IIPH
OLINCaHMK COCTABA, CTPOSHHS U CBOMCTB OpPraHMYecKux COEMHEHHH;

COPMHPOBAHHOCTE YMeHMiL:

HCTIONIB30BATE XMMUYECKYI0 CHMBOJIUKY JUISI COCTABIIEHMUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pasBEPHYTHIX, COKPAEHHBIX 1 CKEJIeTHBIX) (hOPMYIT OpraHuuecKux
BEIIIEeCTB;

COCTAaBJIATE YPaBHEHUS! XMMUYECKUX peakiuil u PaCKpBIBaTh UX CYIIHOCTE:
OKHCITHTCIIPHO-BOCCTAHOBHTEOIbHEIX  PEaKiuif IIOCPEACTBOM  COCTaBJICHHUS
SIIEKTPOHHOTO OamaHca 3THX peakimii, PeaKkmui HOHHOTO OOMeHa IIyTéM
COCTAaBIICHUA MX ITOJHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;



MSTOTABITMBATE MOZEIM MOJIEKY] OPraHHYEeCKIX BEIECTB IS WILTIOCTPALAH
HX XUMHYIECKOI0 ¥ IIPOCTPAHCTBEHHOTO CTPOEHHS; ‘

chopMupoBaHHOCTE YMEHH: yCTaHABIHBATH IIPUHAIUIEKHOCTD H3y4YeHHBIX
OPTraHMYECKHX BEIIECTB TI0 HX COCTaBy H CTPOEHUIO K OIIpeIeIEHHOMY
KJaccy/rpyrmme COCOHHEHUN, HaBaTh WM Ha3BaHUA 110 CHCTEMaTHYeCKOl
Homenknatype (IUPAC) u mpuBomuts TPUBHAIIbHBIC HA3BaHWS IS OTAENBHBIX
IPEACTaBUTENICH OPraHMYEeCKHX BeIecTB (3THIIeH, aneTuieH, TOIyOJI, INIULEPHH,
STHICHITUKOJIb, (eHo, Gopmanbaern, alCTATbAETU], aleTOH, MypaBBUHAS
KHCJIOTa, YKCyCHAsl KHCIIOTa, CTeapHHOBA, OJICHHOBAsL, IATBMAUTHHOBAS KHCIIOTHL,
DJIAIAH, allaHuH, MajibTo3a, GppyKTosa, AHWIIAH, TUBUHUII, H30IpeH, XJIOpompeH,
CTUPOI ¥ ApyTHe); '

ChOPMUPOBAHHOCTS YMCHHUA  OIPENENATh BHUA XUMHYECKOM CBS3M B
OPraHHYECKUX COENUHCHUSX (KOBANGHTHAs w HOHHas CBA3b, G- W 7T-CBS3b,
BOLIOPOJIHAS CBSI3B);

chopMupoBaHHOCTS YMCHHSA TPUMEHATh IOJOKEHUSI TEOPHH CTPOEHHUS
OpraHMYecKHX Belects A. M. ByTneposa ms o6ssicaens 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOEHHS, .

chopmEpoBaHHOCTS YMEHHH  XapakTepH30BaTh COCTaB,  CTpoeHHe,
(usuveckre W XuMmuyeckue CBOMCTBA THIIMYHEIX IIpejCTaBHTENEH Pa3IUYHBIX
KJIACCOB OPraHUYIECKHX BEINECTB: aIKaHOB, LHKII0AIIKaHOB, aJIKEHOB, alIKaHEHOB,
AIKHHOB, apOMAaTHYECKHX YTIICBOIOPOLIOB, 'CIIUPTOB, abAErHIOE, KETOHOB,
KapOOHOBBIX KHCIIOT, TMPOCTBIX H CIIOKHEIX 3QHUPOB, KUPOB, HUTPOCOEAUHEHNUN T
dMHHOB, aMHHOKHCIIOT, GejKoB, YTIeBOmOB (MOHO-, mu- ¥ NOJIHCAXapUIOB),
HITIOCTPUPOBATE  I€HETHYECKYIO  CBS3b MEXIYy  HHMH  ypaBHEHHSIMHU
COOTBETCTBYIONMX XHMHYECKHX PpeaKkiuii ¢ HCIIOJIb30BAHUEM  CTPYKTYpHBIX
Gbopmy; _

chopMHPOBaHHOCTE YMEHHS TOATBEPIXKIATh Ha KOHKDETHBIX IIpHMEpax
XapaKkTep 3aBUCHMOCTH PeaKHOHHOM CHOCOGHOCTH OPraHUYeCKUX COEIUHEHHUHN OT
KpaTHOCTH ¥ THIIa KOBAIEHTHOM CBs3H (G- 1 M-CBA3M), B3AUMHOT'O BITUSHUS ATOMOB
H TPYTIII aTOMOB B MOJIEKYJIaX;

chopmEpoBaHHOCTE YMEHHUS XapaKTePHU30BaATh UCTOYHUKH YTIIEBOLOPOTHOTO
CHIPbS  (He(Th, NpUPOIHEILL ras, yroms), CHoocoOsl ero nepepaboTku  u
IPAKTHIECKOE IPUMEHEHHE MPONYKTOB nepepaborkw;

ChOPMHPOBAHHOCTE BiANCHIS CHCTEMOH 3HAHUN O CCTECTBEHHO-HAYYHBIX
METO/lax MO3HAHUS — HaGIoNeHnH, H3MEPEHNH, MOJIEMUPOBaHMNH, SKCIIEpUMEHTE
(peassHOM 1 MBICIICHHOM) H YMCHUS IPUMEHITH 5TH 3HaHWSI,

copMUpOBaHHOCTS YMeHHus MIPUMEHSTE OCHOBHBIE oIepanuu
MBICITUTCIBHON JEATENBHOCTH — aHAIH3 W CHHTE3, CpaBHeHHEe, 0000IeHNe,



CHCTCMATH3AINIO, BBIIBICHAE NPUYUHHO-CIECTBEHHEIX CBS3eH — IS H3yYeHHs
CBOWICTB BEIIECTB ¥ XUMUYECKHX PEaKIHUii;

COPMHUPOBAHHOCT YMEHUIA: BEIABIATE B3aUMOCBA3h XUMHUECKHX 3HAHIHN C
TIOHATHAMHA M NPENCTaBICHAAME NPYTHX ECTECTBEHHO-HAYYHBIX IPEAMETOB JUIS
Goee OCO3HAHHOTO ITOHHMAHHS CYIHOCTH MaTepHaBHOIO eXMHCTBA MMpa,
HCIIOIb30BaTh CHCTEMHBIC 3HAHMS 110 OPraHWYECKOW XUMHHU IS OOBICHEHHS U
POTHO3MPOBAHUS SIBIICHUH, UMEIOLINX €CTECTBEHHO-HAYYHYIO NIPUPOAY;

COPMHUPOBAHHOCTE  yMEHH:: IPOBOJUTH Pacd€Thl II0 XUMHYECKUM
hopMyIaM K ypaBHEHHSIM XUMHIECKHX PEAaKIHUH ¢ HCIONB30BAHIEM (DH3UIECKUX
BenmuduH (Macca, OoOBEM Ta30B, KONMYECTBO BeIECTBa), XapaKTEPU3YIOIIUX
BCIIECTBA -C KOIHYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKIEHHIO XHMHYECKOL
(hopMyIIbl BeIecTBa MO M3BECTHEIM MACCOBBIM MOJSM XUMHUUYECKHX SJIEMEHTOB,
IPOJYyKTaM CrOpaHuUs, INIOTHOCTH I'a3000pa3HbIX BEIeCTS;

C)OPMUPOBAHHOCT yMEHHIA: TPOTHO3UPOBATE, AHAIM3UPOBATh U OLIEHUBATH
C  TO3MIMH  9KOJIOTUYECKOH  GE30MacCHOCTH  IIOCHENCTBHS  GHITOBOM - T
IIPOM3BOJCTBEHHOW [EeATENbHOCTH YEIOBEKa, CBS3aHHON ¢ nepepaboTKoi
BCIICCTB, HCIIONMB30BATE Oy YEHHBIC 3HAHNS IS IPUHSATHS TPAMOTHBIX PelleH it
IpoGIIeM B CHTYaIHsX, CBA3AHHBIX C XUMUACH;

C(OPMHUPOBAHHOCTE YMEHHMI: CAMOCTONTENHHO IUIAHUPOBATh U IPOBOIHTH
XUMWYECKUH OKCIIEDUMEHT (TIOMyYeHHe U H3ydeHHe CBOMCTB OpPraHUYECKUX
BCIICCTB, KAYECTBEHHBIE PEAKIHU YIIEBOJOPOAOB PpA3THYHBIX KIACCOB M
KUCIOPONCONCPKAIIUX OPraHWYeCKHX BEIIECTB, PEIICHHE SKCIEPHMEHTAIBHBIX
3allad N0 paClO3HABAHMIO OPraHHYECKUX BEIIECTB) C COOMIONEHHEM IIPaBHII
OesomacHOro ofpalleHus ¢ BemecTBaMHu W nabopaTopHEIM  060pyOBaHHEM,
(GopMynHpOBaTE IENb HCCIENOBAHMS, OPEJICTAaBIATE B pasiMyHOM  opme
Pe3yJITAThI SKCICPUMEHTA, aHAIIU3HPOBATH % OLEHUBATH UX JOCTOBEPHOCT;

c(OPMHPOBAHHOCTE yMEHHMIA:

COOIOIAaTh NpaBHiIa SKOJIOTHUECKH I1eJIeCO00Pa3HOro MOBE/CHHS B OBITY U
TPYZIOBOH NESTENBHOCTH B LENSIX COXPAHEHWS CBOEIro 3I0POBBs, OKPY’KaIOMIEH
NPUPOIHON CPeJIbI H IOCTHKEHHS €€ YCTONIHBOTO Pa3sBUTHS,

OCOSHaBarh OITACHOCTb TOKCHYECKOTO NEWCTBHA HA JKHBBIE OPraHH3MEI
OMpeieNEHHbIX OPraHUYEeCKUX BEIECTB, TOHUMAS CMBICI TTOKA3aTeNs IIAK;

aHAIM3MPOBATE 1ENIECOOOPA3HOCTh IPHMEHEHNUs OpPraHWYeCKHX BEIeCTB B
IPOMBIIIICHHOCTH U B OBITY C TOYKHU 3PEHHS COOTHOMIEHHS PHCK-TIONB3a;

COPMUPOBAHHOCTE yMEHHit; OCYILECTBIISTh LICJICHATIPABIEHHBIM ITOMCK
XUMHUYECKON MH(OOPMAIIAK B Pa3THIHBIX HCTOYHHKAX (HayuHas ¥ y4eGHO-HaydHAs
JIITCpatypa, CpencTsa MaccoBol HHpopmanyy, MIHTepHET U ApyTHe), KpUTHIECKH
aHAJII3UPOBATh XMUMHUIECKYIO HH(OPMAIIHIO, IepepabaTHIBaTh €8 W HCIIONB30BATD
B COOTBETCTBHMHU C IIOCTABICHHOU yueOHOI 3anayeii.



11 KJIACC

IIpenmerHsie PE3YIbTaTel OCBOeHMs Kypca «OO6mas wu HEOpraHu4yecKas
XUMHS» OTPAXKAIOT:

COPMUPOBAHHOCTE IpeCTaBICHHI: o MaTepHallbHOM €/IMHCTBE Mupa,
SaKOHOMEPHOCTSX M II03HABAEMOCTH SIBIECHMI IPHPOIBI, O MECTe M 3HAYECHUH
XUMHH B CHCTEME €CTECTBEHHBIX HAYK U e ponu B obecneyeHuy ycToMUMBOrO
'PasBHTHA, B pemeHHH IpoGieM 5KOJIOrHYecKol, OHEPIeTHYECKONH U NUIEBOH
GesonacHocTH, B passuTHm MCAHULHHEL, CO3/IaHMH HOBEIX MATEPHANIOB, HOBBIX
HCTOYHUKOB SHEPriH, B 00ECIEYCHHH DPAIlFOHAILHONO IIPUPOIOIIONB30BAHHS, B
GopmupoBarun MHpPOBO33pEHHs. K oOmIell KymIbTypbl 4eJIOBEeKa, a TakKKe
OKOJIOTHYECKH OGOCHOBAHHOTO OTHOLICHHS K CBOCMY 3/0POBBIO W IPHPOIHON

cpene; )
BJIaJIeHHe CACTEMOM  XUMHYECKUX 3HaHUI, KOTOpass  BKJIFOYAEeT:
OCHOBOIIOJIATAIOIIUE TIOHSITHS — XVUMHAYECKUH 5JIEMEHT, aToM, SJIpO aToMma,

M30TOIIBL, 3EKTPOHHAS 060JI0YKa aToMa, S-, p-, d-aTOMHBIE OPGUTAIH, OCHOBHOE 1
BO36Y)XIEHHOE COCTOSHUS aToMa, THOPHMIHW3aLUS aTOMHBIX opburanei, HoH,
MOJIeKyJla,  BaJ€HTHOCTS, SJIEKTPOOTPULATENIBHOCTS,  CTEMeHb OKHCJIEHHS,
XHMHUYecKas CBA3hb (KOBAJGHTHAs, HOHHas, METaIUINIecKas, BOLOPOMHAs),
KpUCTaIUIMYeCKast peméTka, XUMHIECKas pPeakuHs, pacTBop, SIIEKTPOJIUTEL,
HESIICKTPOIIUTEL,  DIIEKTPOIATHYECKAS AUCCOLMALNA, CTENEeHh MHCCOLHMALMH,
BOTIOPOZHEIH  TIOKa3aTeNb, OKUCIHATEN, BOCCTZHOBUTENb, TEIIOBOM sddext
XHMHYECKOH peaKIMH, CKOPOCTh XHMUYECKOI] PeaKiiy, XMMHYeCKOe paBHOBECHE;
TCOPHH ‘U 38KOHBI (TEOPHS 3IEKTPOIHTHICCKON AUCCOLMALUH, TIEPHOAUIECKHI
saxon JI.M. Menneneesa, 3akon COXPAHEHHS MACChI BELIECTB, 3aKOH COXPAHEHHS 1
peBpaIeHus SHCPIHH DU XMMUYECKHX PEAKLMSX, 3aKOH TTOCTOSHCTRA cocraBa
BEIIECTB, 3aKOH IEHCTBYIOIHMX Macc), 3aKOHOMEPHOCTH, CHUMBOIHYECKHH S3LIK
XMMHY, MHPOBO33DEHYECKHE 3HAHWS, JIeKAIHE B  OCHOBE IMOHHMAH
IPHYMHHOCTA M CHCTEMHOCTH  XUMHYECKHX ABIICHUH;  COBpEMEHHEIE
IIPCAICTABIIEHNUS O CTPOEHUM BENIECTBA Ha aTOMHOM, HOHHO-MOJIEKYIISIDHOM 1
HaZIMONICKYIIIPHOM ~ yPOBHSIX; HPEACTABICHHS o MEXaHU3MaX XUMUYECKUX
PeaKluil, TepMOOMHAMHYECKHX U KHUHETHYCCKHX ~ 3aKOHOMEPHOCTAX WX
IPOTCKAaHMS, O XMMHYECKOM DPAaBHOBECHH, PacTBOpax M JHCIEPCHBIX CHCTEMAX;
akTonormueckue cremenus o CBOHMCTBAX, COCTaBe, MOIYYeHHH W Oe3omacHoM
HCIIOJIb30BAHNY BaXKHEHIIINX HEOPraHWYecKHK BEIIECTB B OBITY U NpPaKTHYECKOl
ACATCIBHOCTH  YeNOBEKa,  OOIIHUX Hay4qHBIX  NPHHOMIEX  XUMUYECKOIo
IIPOU3BOJCTRA; ;

chopmupoBarHOCTE YMCHHUH: BBIABIATE XapaKTepHbIE IIPU3HAKH IOHSTHUH,
YCTAHABINBATE WX B3aHMOCBS3b, HCIIONB30BATE COOTBETCTBYIOLIUE MOHATHS TIPH
OIHCaHUY HEOPIaHUYIECKHX BEIIECTB H UX IIPEBpaIeHHIH;



C(OPMUPOBAHHOCTE YMEHHS HCIIONL30BAT XUMHYECKYIO CHMBOJHKY IS
COCTAaBICHMS  (OPMYN BEINECTB M  ypaBHEHWH  XHMHUECKHX peaxuuii,
cHCTEMaTHIecKy o HoMeHKNaTypy (IUPAC) u TpuBHANbHEIE HAa3BAHHS OTHENBHBIX
BEILIECTB,;

COPMUPOBAHHOCTE yMEHHS ONPEIENATh BAIEHTHOCTD ¥ CTEMCHE OKHUCJICHHS
XUMIICCKAX SIEMEHTOB B COS/IUHEHMSIX, BUJ XMMHYECKOH CBA3M (KOBaJeHTHa,
HOHHAY, ~ MCTaIM4ECKas, BOAOPONHAS), THN KPUCTANIMYECKONW pEII&TKH
KOHKPETHOI'O BEIIECTBA; _

C(OPMHPOBAHHOCTh YMEHHS OGBSICHITH 3aBUCHMOCTH CBONCTB BEII[ECTB OT
BAJa XHMUYECKOH CBS3M M THNA KPHCTALTHYECKON PEETKH, OOMEHHEBI W
JIOHOPHO-aKITeIITOPHELH MEXaHH3MET 06pa3oBaHNUs KOBAIEHTHOMN CBS3M;

COPMHPOBAHHOCTE  YMEHHIL: KIacCH(UIUPOBATE: HeOpraHu4eckue
BEIIECTBA IO MX COCTAaBY, XUMUHYECKUE PEaKLIUH 110 PA3IMYHBIM IPU3HAKAM (4HCITy
H COCTaBy pearupyrolIux BEIECTB, TEIIOBOMY 3()(EKTy peakiud, W3MEeHEHHIO
CTICHCHEH OKMCICHHS SIEMEHTOB, OOPATHMOCTH, YYacTHIO Karajnu3aropa W
ApyTHe); CAMOCTOATENHHO BEIOHPATh OCHOBAHHSA 1 KPUTEPUH [JIs KIacCUDHUKALIUN
U3y9aeMBIX BEIECTB U XUMHIECKHX PeaKIuif; '

C)OPMUPOBAHHOCTH YMEHHUS PACKPHIBATH CMBICT TIePHO/INYECKOr0 3aKoHa I,
U1. MenpeneeBa 1 JEMOHCTPHPOBATH €10 CHCTEMATH3UPYIOLLYIO, OO BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (QYHKITHUH;

C)OPMHUPOBAHHOCTh yMeHHil:  XapaKTepu3oBaTh DIIEKTPOHHOE CTPOEHHE
aTOMOB M WOHOB XHMHYECKHX OJEMEHTOB II€pPBOrO—YeTBEPTOro [IEPUOOB
Ilepuopugeckoit  cucremsr  JI.U. Menneneesa,  WCHONB3ys  TIOHSTHS
(OHCPICTHHYCCKHE YPOBHWY), «IHEPrETHYECKHE MOMYPOBHM», «S-, p-, d-aTOMHEIe
OpOHTaNM», «OCHOBHOE W BO3GYKIEHHOE SHEPreTUYECKHE COCTOSHUSA aTOMay,;
OOBSACHATh 3aKOHOMEPHOCTH ‘M3MEHEHHS CBOWCTB XMMHYECKAX SIEMEHTOR U UX
COCNMHEHHH II0 MNepHoIaM M IpymmaM IlepHOAMYecKol CHCTeMbI . N
MenierieeBa, BaleHTHBIE BO3MOXHOCTH aTOMOB STEMEHTOB Ha OCHOBE CTPOEHUS
UX SJIEKTPOHHBIX 000JI0YeK;
| CHOPMHPOBAHHOCTE  YMEHHUIA: XapaKTepu3oBarh (ONWCHIBATH) OOIIHE
XHMHYECKAE  CBOMCTBA  BENIECTB  PasiMYHEIX  KJIACCOB, IIOATBEP)KOATE
CYIIECTBOBAHNE I'€HETHYECKOH CBSI3M MEXAY HEOPraHWYeCKHMH BEIeCTBAMU C
IIOMOIIBIO YPAaBHEHHM COOTBETCTBYIOIINX XUMHIECKIX peakiuii;

COPMHUPOBAHHOCTE  yMEHHsS PAacKpHIBATH CYLIHOCTB:  OKHCIHTEI5HO-
BOCCTAHOBHTEJIBHEIX PEAKIMi IIOCPENCTBOM COCTABIEHHS SEKTPOHHOrO Gananca
STHX DPeaKluif; peakuuét MOHHOrO O6MeHa IyTEM COCTABIEHHS WX MOMHEIX M
COKpaIEHHBIX  HOHHBIX  ypaBHEHHIL; peaKIyii  IMApONH3a;  peaknui
KOMILIEKCO00pa3oBanus (Ha IIpEMepe MUIPOKCOKOMILIEKCOB IIUHKA 1 QIFOMUHUSI );



chOPMUPOBAHHOCTE yMEHHS . OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHS
XUMIYECKUX peaKuuii ¢ yuéTom mx SHEPTeTUIECKUX XapakTepPUCTUK, XapakTep
M3MCHCHHS CKOPOCTH XHMHYECKON peakiMd B 3aBHCHMOCTH OT Pas3UYIHBIX
(haKTOpOB, a TakyKe XapaKTep CMEINEHHs XUMUUYECKOTo PaBHOBECHS 10T BIUSIHHEM
BHEIIHUX BO3AEHCTBUH (mpruium Jle IMaTense);

COPMHPOBAHHOCTE ~ yMEHHS XapakTepU30BaTh XHMMHYECKHE pPeaKldH,
JIEKAINE B OCHOBE IIPOMBIIIIEHHOTO IONYYeHHs CEpHOH KHCIOTEL, aMMHaKa,
oblmwe HaydHBlE NPHHIUIE XUMHIECKHX TIPOM3BOICTB; ILenecoobpa3sHoCTh
MPUMCHEHHS HEOPraHWIeCKUX BEIIECTB B IPOMBIILICHHOCTH B B GBITY ¢ TOYKH
3PEHUS COOTHOIICHHUS PUCK-IIONB3A;

COOPMUPOBAHHOCTE BNANEHHS CHCTEMOM 3HAHHN O METOJaX Hay4YHOI'O
TIO3HAHWS SIBACHMM NPUPOABI — HAGIIOLEHHE, W3MEpeHHe, MOJEITUPOBaHHE,
SKCTIEPUMEHT (PEalbHbIi U MBICIEHHBII), HCTIONB3YEMBIX B €CTECTBEHHbIX HayKax,
YMEHUS IPUMCHATD STU 3HAHUA NIPH 9KCIIEPUMEHTATEHOM HCCIIEOBAHNH BEIECTB
B s OOBSCHEHHS XUMWYECKHX SIBJICHH, HIMEOMUX MECTO B MPHPOIE,
IPaKTHYIECKOH NEATeIBHOCTH YelI0BeKa H B II0BCEIHEBHOMN JKI3HM

c(OPMUPOBAHHOCTE YMEHHS BEISIBIISTH B3aHMOCBS3b XUMHYECKHUX 3HAHHIH ¢
TOHATHAMHA W NPEICTABIEHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX HPEJMETOB s
bolree 0CO3HAHHOTO IOHUMAHNS MATEPHAIBHOTO EIHHCTBA MUpa;

CHOPMUPOBAHHOCTE yMEHHS HPOBOIUTEH Pacd€Thl: C UCHOJIB30BAHUEM
TIOHATHH «MaccoBasi NOJs BEIECTBA B PACTBOPE» H «MOJIIpHAs KOHLIEHTPALU»;
MACCBI BEIIECTBA MM 00BEMA rasa 10 M3BECTHOMY KONMYECTBY BEIIECTBA, Macce
W 00BEMY ONHOTO M3 yHaCTBYIOUINX B PEaKIHH BEIIECTB; TEIIOBOro 3¢(exra
PCaKiny; 3HAUCHHS BOJOPOIHOIO IOKAa3aTeNs PACTBOPOB KHCIOT W INETOUeH ¢
U3BECTHOH CTEIICHBIO NMCCONMALMM; MacChl (06BEMa, KOIMYecTBa BEIIIeCTBA)
TMPpOAYKTa peaKiliy, ecili OXHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PACTBOpA C
OIPENENEHHON MaccoBOH Jojelf pacTBOPEHHONO BEILECTBA MM IAHO B H3GBITKE
(aMeeT mpuMecH); DOMHM BEIXOAA NPOAYKTa peakliH; OOBEMHEIX OTHOIISHHH
razos;

ChOPMHPOBAHHOCTE YMEHHMI: CaAMOCTOSTETHHO IUIAaHUPOBAaTh U MPOBOJUTH
XAMUYECKHH  OKCIIEpUMEHT  (IPOBEJEHHE  peakiuif  MOHHOTO obmeHa,
TOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKHX BEIIECTB, OIpe/ie/IeH e
CPeABl PAacTBOPOB BEIIECTB C TIOMOLIBIO HHAMKATOPOB, H3YYEHHE BIIHSHUS
PasTMYHBIX  (DAKTOPOB HA  CKOPOCTh  XUMHUYECKOMH peaxiuy, pelleHue
OKCICpUMCHTAIBHBIX 33/a4 10 TeMaM «MeTaulby W «Hemeramne») ¢
cobmonenuemM npaBui 6e30macHoro oOpallleHns ¢ BeIecTBaAME U TaGopaTOpHEIM
obopynoBanmeM, (GOPMYIHPOBATE IENb HCCIIEIOBAHMS, IIPEACTaBIATE B
pasmuaHOM (opMe pesyIbTaThl SKCIepUMEHTA, aHAIU3UPOBATE U OLIEHHMBATH WX
JTOCTOBEPHOCTE; |



c(hOpMHUPOBAHHOCTE YMEHHUIA: COBIIONATE IPABHIIA TIOTB30BAHMS XHMIIECKON
HoCynol ¥ 1abopaTOpHEIM 060pyHIOBaHUEM, oOpalleHuss ¢ BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBINOJHEHHIO J1aOOPATOPHBIX XHMHYECKHX
OTIBITOB, SKOJIOTHYECKH IeNecOO0pasHOro TOBENEHHsS B OBITY ¥ TPYHOBOM
ACATENBHOCTH B LEJAX COXPaHEHHS CBOEIO 310POBbs, OKPYXKAIOMIEH IIPUPOIHOL
CPembl ¥ JIOCTHKCHUS €€ YCTOWYMBOTO pa3sBUTHA, OCO3HABATL OMACHOCTH
TOKCHYECKOI'0 NEHCTBHUA Ha JKMBBIE OPTaHWM3MbI ONpeNeISHHBIX HEOpPraHUYECKHX
BEIECTB, MOHUMas CMBICI rokaszatess ITJIK;

C()OPMHUPOBAHHOCTE yMEHHMIA: OCYIIECTBIATE L[€JICHANPABIICHHBIN IIOUCK
XUMHIECKOM HH(POPMalNU B pa3iduHbIX HCTOYHUKAX (HayuHas H yueOHO-HaydHAs
JIUTEPATYPa, CPeCTBa MaccoBol undpopmaruy, MHTepHeT U Apyrue), KPUTHYECKHU
aHATI3IPOBATh XUMUYECKYI0 HH(OPMALHIO, IepepabaTEBaTh €8 U HCIIONB30BATH
B COOTBETCTBUH C IIOCTABIEHHOMN yueGHOH 3a1auei.
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