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[NOSACHUTEJIbHAA 3AITMCKA

PaGouast mporpaMma o XMMHH Ha ypOBHE CpeaHero oomiero odpazoBaHus pa3zpaboTaHa Ha
ocHoBe dexnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 oOpa3oBanuu B Poccuiickoit
denepanuny, TpeOOBAaHUN K pe3ybTaTaM OCBOEHHUs (efepallbHONH 00pa3oBaTEIbHON MPOTrPaMMBI
cpeanero obmero odpazosanuss(POIT COO), npeacrapneHHbIX B PenepaabHOM rocy1apCTBEHHOM
obpazoBarenbHoM ctanpapte COO, c¢ yuérom KoHuemuwu mpemnogaBaHusi y4eOHOTO TpeaMeTra
«Xumusi» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit @eneparnuu, peaqTu3yroNmX OCHOBHBIC
oOpa3oBaTeNibHble MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIUTAaHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButenscrsa PO ot 29.05.
2015 Ne 996 - p.).

XvuMUs Ha YpOBHE YIIyOJIEHHOTO W3yYeHHUS 3aHUMACT BaXXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAy4YHOTO oOpa3zoBanmsi ydamuxcs 10-11  xmaccoB. M3yuenume mnpeamera,
peannzyeMoe B ycnoBusx nuddepeHmpoBanHOro, MpoQHIEHOTO 00yUeHUs, TPU3BAHO 00ECTICYUTh
00111€00pa30BaTEIbHYI0 M OOMICKYJIBTYPHYIO TOJTOTOBKY BBITYCKHHKOB IITKOJIBI, HEOOXOIUMYIO
JUIST aJanTalii uX K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKM3HU B COLIMYME, a Takke IS
MPOJOHKEHUSI 00YYeHHsI B OpraHu3alusax MpoecCHOHaIbHOr0 00pa3oBaHUsl, B KOTOPBIX XUMHUS
SIBJISICTCSL OJTHOM M3 IPUOPUTETHBIX AUCIUTIIHH.

B nmnporpamme mno XuMUM Ha3HayeHHE MpeAMeTa «XUMHUS» TOJydaeT MOoJIpOOHYIO
MHTEPIIPETAIMIO B COOTBETCTBMM C OCHOBomojararmomumu nonoxenusmu DProcC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, COMep)KaHMs, PE3yJbTaTOB OOyYeHUsS M TpeOOBAaHWUU K YpPOBHIO
MOJTOTOBKHA  BBIMMYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIINE BBITOTHSIEMBIC
POrpaMMoOil Mo XUMHUU HYHKIUU:

UH(POPMALMOHHO-METOIMUECKAs], pealn3alus KOTOpOoi 00ecrieunBaeT noyyueHue npeicTaBIeHUs O
HEeJsIX, COJEpKaHWH, OOIIeH cTpaTernu OOYYEHHS, BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS
CpeICTBAMU MPEIMETa, U3YIaeMOr0 B paMKaX KOHKPETHOTO MPOQHIIS;

OpraHM3al[MOHHO-TIAHUPYIOIas,  KOTOpas  MNpeAycMaTpuUBaeT  ONpeJesieHHe:  MPHUHIIUIIOB
CTPYKTYPUPOBAHHS M TIOCIEIOBATEIILHOCTH M3YYEHHUs Y4eOHOro maTepuana, KOJUYECTBEHHBIX W
KAYeCTBEHHBIX €ro XapaKTEpUCTUK; MOAXOJ0B K (OPMHUPOBAHMUIO COJIEPIKATEIHHOW OCHOBBI
KOHTPOJISI W OLEHKH 0O0pa3oBaTeNbHBIX MJOCTH)KCHHN OOydJalomuxcss B paMKaxX HWTOTOBOU
aTTecTaluuu B (hopMe €AMHOT0 TOCYIapCTBEHHOT'O AK3aMEHa M0 XUMUH.

[Iporpamma miist yriryOaEHHOTO U3Y4YEHUSI XUMUU:

yCTaHaBIIMBAaEeT MHBAapUAHTHOE MPEAMETHOE COJAEpKaHHMEe, 00s3aTeIbHOE IS M3YYEHUSI B paMKax
OTIIENBbHBIX Mpoduiel, mperycMaTpuBaeT paclpeesiecHne U CTPYKTYPUPOBAHHE €ro 1Mo Kjaccam,
OCHOBHBIM CO/IepKaTeIbHbIM JUHHUSAM/pa3ienam Kypca;
naéT IPUMEPHOE pacIpeiesieHue yueOHOro BpeMEeHH, PEKOMEHIYEeMOTO JUIsl U3Y4YEHHUsS! OTACIbHBIX
TeM;
npeyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHUs y4eOHOr0 MaTepuaia ¢ y4€TOM JIOTUKH
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;
Ta€T METOIMYECKYI0 HHTEPIPETAIMIO MeNIel 1 3a/1a4 U3YYCHHUS MpeMeTa Ha YyIIIyOJIEHHOM YPOBHE
C y4ETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPETHETO OOIIET0 00pa30BaHUs, COEPKATEIbHON
XapaKTePUCTUKU TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOSHUS OCHOBHOW 00pa30BaTENbHON MPOTPaMMBI
cpenHero obmero oOpazoBaHus (JIMUHOCTHBIX, METAPEIMETHBIX, TIPEIMETHBIX ), a TAKXKE C YIETOM
OCHOBHBIX BUJOB Y4e€OHO-TIO3HABATENIbHBIX NEHCTBUN 00ydarouierocs MO OCBOCHHUIO COZAEPIKAHUS
npeaMeTa.

[To BceM Ha3BaHHBIM MO3HIIHSIM B IIPOTPaAMME TI0 XUMHUH MPETyCMOTPEHA TPEEMCTBEHHOCTh C
0o0ydeHHEeM XMMHUU Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs. 3a TMpeaesiaMi YCTaHOBJICHHOM
IpOrpaMMOi MO XUMHUU 00s3aTeNbHON (MHBAPHUAHTHOMN) COCTABISIONICH COJEpKaHUS y4eOHOTO
npeaMera «XUMHUs» OCTa€Tcsl BO3MOXKHOCTh BbIOOpa €ro BapHaTUBHOM COCTaBJISIONICH, KOTOpas
JOJI’KHA OMIPEIENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOoduiis 00ydeHus.

B cootBercTBuM ¢ koHIenTyanbHbIMU nojioxkeHus MU OI'OC COO 0 Ha3HaYeHUH MPEIMETOB
6a3oBoro u yriyOnE€HHOro ypoBHEHl B cucreMe Iu(QepeHIIMPOBAHHOTO OOYYEHHUs HA YpPOBHE
cpenHero oOmiero oOpa3oBaHHS XHMHS Ha YpOBHE YIiyOJAEHHOTO HW3Y4YCHHUsS HaIpaBjieH Ha



peanu3anuio MpeeMCTBEHHOCTH C TIOCIEAYIOUIMM 3TalloOM IOJIY4YeHUS! XUMUYECKOTo 00pa3oBaHus B
paMKax H3y4eHHs CIELUHUAIbHBIX €CTECTBEHHO-HAyYHBIX M XMMHMYECKMX AMCLUUIUINH B BYy3axX M
OpraHu3alUsaX cpenHero npogeccuoHaIbHOro oOpa3oBaHus. B 3Toil CBs3uW M3ydeHHe mpeaMmera
«XUMHUS» OPUEHTHPOBAHO MPEUMYLIECTBEHHO HAa PAaCIIUPEHUE U YIIIyOJEHHE TEOPETHUYECKOU U
NPAaKTUYECKON MOArOTOBKU 0OYUYaIONIMXCs, BBIOPABIIMX ONpeNeNEHHBINA MPopuiIb 00ydeHus, B TOM
Yycie ¢ MepCHeKTUBONW MOCIETYIOIEro MONIy4YeHUs] XUMUYECKOr0 00pa3oBaHUs B OpraHU3aLUsAX
npodeccuoHaabHoro ooOpazoBanus. Hapsmy ¢ stum, B cBere TpeboBanuiit ®I'OC COO x
IUIAHUPYEMBIM pe3yJIbTaTaM OCBOEHHs (enepaabHOi 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmiero oOpa3oBaHusl U3ydeHHE IMpeaMeTa «XHMHS» OPHEHTUPOBAHO TAK)XKe Ha PEUICHHE 3ajad
BOCIIUTAaHUsI W  COLMAIBHOIO  pa3BUTHS  oOydaromuxcsi, Ha (OpPMHpPOBAaHHE y  HHX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paluOHaJIM3alMd Y4eOHOro Tpyda M 00OOHIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOINX MEXIUCIUIUIMHAPHBIN, HAAIIPEAMETHBIA XapaKTep.

CocraBnsiomuMu  IpeaMera «XUMHs» Ha YpOBHE YIIyOJIEHHOTO HW3y4YEHHs SIBIISIOTCS
yriyonéHHele Kypesl — «OpraHuueckas xumus» U «OOmas u Heopranuueckas xumus». Ilpu
OTIpeNIeICHUH TOJIX0M0B K OTOOpY M CTPYKTYpHOW OpraHM3allid COJCPXaHUS 3THUX KYpCOB B
mporpaMme Mo XMMHUH 3a OCHOBY TpHHATH nonoxeHus ®I'OC COO o paznuuusx 0a3oBOro u
yrIIyONnEHHOTO YPOBHEH M3yUeHHUs IPEaMETa.

OcHoBy coaepkanusi KypcoB «Opranuueckast XUMus» 1 «O01as 1 HeOpraHM4ecKast XUMHUs»
COCTaBJIIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUH M yMEHUI, OTHOCAIIMXCS K 0a30BOMY YPOBHIO
U3y4eHMs IpeAMeTa. DTa CUCTEMa 3HAHMM MOJy4aeT ONpeAeIEHHOE TEOPEeTHUECKOE OMOJIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OOJBIINN 00BEM (PAKTOIOTHYECKOrO MaTepuaa.
Tak, Ha yrayOn€HHOM ypOBHE M3Y4EHHs IpeaMeTra oOecreueHa BO3MOXHOCTb 3HAUUTENIBHOTO
yBeNU4eHUs1 00bEéMa 3HaHUH O XMMHUYECKHMX 3JI€MEHTaX M CBOWCTBAX MX COCIUHEHHUH HAa OCHOBE
paclupeHuss U yriayOneHus IpeJCTaBICHUM O CTPOCHHUM BEIIECTBA, XUMHYECKOM CBSI3M U
3aKOHOMEPHOCTSIX MPOTEKaHMUS pEakifii, pacCMaTpUBAEMbIX C TOYKH 3pEHHS XUMHYECKOU
KUHETUKH U TepMOJMHAMUKU. M3ydeHue mepuoauueckoro 3akoHa u lleproguueckoil cucTeMsl
XUMHUYECKHX 3JIEMEHTOB 0a3MpyeTcsl Ha COBPEMEHHBIX KBAaHTOBOMEXAaHHUECKUX MPEICTABICHUSIX O
CTPOCHUU aToMa. XMMHYECKasl CBA3b OOBSACHIETCA C TOYKU 3PEHUS DHEPreTHUECKUX W3MEHEHHH
npu e€¢ o0pa3oBaHMHM W pa3pylICHUH, a TAKXKE C TOUYKH 3pEHHUs MEXaHU3MOB €€ 0Opa3oBaHUS.
N3yueHne TUNOB peakiuii TOMOIHAETCs (POPMUPOBAHUEM INPEICTABIECHUI 00 3JIEKTPOXUMHUECKUX
npolieccax M 3JEKTPOJIM3E PAcIsIaBOB M PAacTBOPOB BEIIECTB. B Kypce opraHW4YecKod XMMUU TpU
pPaccMOTPEHUM PEAKIMOHHOM CIOCOOHOCTH COEAMHEHMH ynensercss oco0oe BHUMaHHUE BOIPOCaM
00 JIEKTPOHHBIX AP PEeKTax, 0 B3AUMHOM BIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Ocoboe 3HaueHHe MUMeEET TO, YTO Ha COJAEpKAHUE KYpPCOB XUMHUH YIIIYOJEHHOIO YpPOBHS
U3yUYEHHs JJIs1 KJIACCOB OMpeenéHHOro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep
JIONIOJIHEHUH K OOmIel cucTeMe NMpeIMETHBIX 3HAHWH) OKa3blBAIOT BIMSHHE CMEXHBIC IPEIMETHI.
Tak, HarpuMep, B COJCpPKaHUU MpPEAMeTa Ui KJIACCOB XMMMKO-(U3NUECKOTO Tpoduis 0ojbiIoe
3Ha4YCHHE OYyIyT MMETh D3JIEMEHTHl y4eOHOro marepuasnia mo oOmiedt xumuu. [lpu u3ydeHnun
npeMeTa B JaHHOM CiIydae akIEHT OyAeT clielaH Ha OOIIHOCTh METOAOB IO3HaHUs, OOIIHOCTb
3aKOHOB U TE€OpPHUIl B XUMHUU U B (PU3HKE: AaTOMHO-MOJIEKYJIIpHAsl TeopUs (MOJIEKYJIIpHAsi TEOPHsl B
¢u3uKe), 3aKOHBI COXpPAaHEHHS MacChl W DHEPruH, 3aKOHBl TEPMOJUHAMUKH, ODICKTPOJIU3a,
IPECTaBICHUS O CTPOCHUHU BEILECTB U JPYTroe.

B TO xe Bpems B coAepaHMM MpeAMeTa Ui KJIaCCOB XMMUKO-OMOJIOTHUECKOTo MpPOQHIIs
OonblIMi yAenpHBIH Bec OyJeT MMEThb OpraHMyecKas XuMmus. B sToM ciydae mpenocraBisieTcs
BO3MOXHOCTh JUIsI 0ojiee OOCTOSTENFHOIO PACCMOTPEHHUSI XUMHUYECKOM OpraHM3aluu KIETKU Kak
OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOpPOH BXOAAT, K MpHUMEPY, TaKUe CTPYKTypHBbIE
KOMITOHEHTBI, KaK JIMIUIbI, OCNKH, YTIeBObl, HyKIEHHOBbIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus
O COCTaB€ M CBOWCTBaxX MPEACTAaBUTENCH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIYXaT
OCHOBOH JIJIs1 U3Y4€HUs CYIIIHOCTH IPOIIecCOB (POTOCUHTE3A, ABIXaHUS, TUIIEBAPECHUSI.

B mnnane ¢opmMupoBaHHMs OCHOB HAy4HOI'O MHPOBO33PEHHS, OCBOEHHUS OOLIECHAYYHBIX
METO/IOB MO3HAHUS U OMbITa MPAKTUYECKOTO NMPUMEHEHUS HAay4yHBIX 3HAHUI M3yueHHe IpeaMera
«XuMmus» Ha YrIyOJI€HHOM YPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C y4eOHBIMHU



npeIMeTaMH, BXOASIIMMHU B COCTaB MPEIMETHBIX 00JacTeil «ECTeCTBEHHO-HAYYHBIE MPEAMETHI,
«MaremaTtuka u nHpoOpMaTUKa» U «PyCCKUI SI3bIK U JIUTEPATYPay.

[Ipu u3ydyenum y4yeOHOro mpenmera «XUMHs» Ha YrIyOJIEHHOM YPOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3amadeit
MEPBOCTENIEHHOW 3HAYUMOCTH SIBIsieTCSl ()OPMHUPOBAHHE OCHOB HAyKW XUMHH Kak o0OjacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUECKOHN JESITeTbHOCTH YeJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyHAbTypbl. Pemenue 3Toil 3amaun Ha yriayOJ€HHOM YpOBHE H3y4YeHHS MpeaMera
IpeJoiaraeT peaqu3alnio TakKuX 1esiei, Kak:
dbopMUpOBaHHE TPEACTABICHUN: O MaTEpPUATbHOM EIUHCTBE MHpPa, 3aKOHOMEPHOCTSX U
MO3HABAEMOCTH SIBJICHUM MPHUPOJABI, O MECT€ XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €€ Beayllei
ponu B 00eCTeueHNN YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUHU MPOOIEM SKOJIOTHIECKOH,
SHEPreTUYecKOoN U MUIIeBOW 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3aHUN HOBBIX MaTEpUaJIOB,
HOBBIX HCTOYHHKOB DHEPrHHM, B OOECHEUYCHUWH pPAMOHATBHOTO MPHPOAONOIL30BAHUSA, B
GbopMUPOBAHUHM MHPOBO33PEHUSI M OOIIeH KyJIbTyphl UEIOBEKa, a TaKXKe D3KOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOAHOI cpee;

OCBOCHHME CHCTEMBI 3HAHMM, JIEXKAIlMX B OCHOBE XHUMHUYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
HAyYHOU KapTHHBI Mupa: (pyHIaMEHTaIbHBIX MOHSATHH, 3aKOHOB U TEOPHUN XWMHUHU, COBPEMEHHBIX
MPEJICTABICHU O CTPOEHUHU BELIECTBA Ha Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISPHOM,
HAJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUs
XUMHYECKHUX pPeaKiuii, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U IUCIEPCHBIX cUCTEMaX, 00 00X
HAYYHBIX PUHIUATNIAX XUMUIECKOTO TPOU3BOJICTBA;

dbopMupoBaHHEe Yy OOYYaOIIMXCS OCO3HAHHOTO ITOHUMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUU s OOBSICHEHHS KIIOUEBBIX HICH U TPOOJIeM COBPEMEHHOW XUMUH, IS
OOBSICHEHUS M TPOTHO3UPOBAHUS SBJICHHUM, HUMEIOUIMX EeCTECTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHUs MPOOJEeM, CBS3aHHBIX C XMMHEH, IPOTHO3UPOBAHMS, aHAIM3a U OLECHKH C
MO3UIIMA  DKOJOTUYECKOH  O€30MacHOCTH  TOCJIECACTBHM  OBITOBOM W TPOW3BOJCTBEHHOM
NESATEIIbHOCTH YEeNOBEKa, CBS3aHHOW C XHUMHYECKHM TPOHW3BOJICTBOM, HCIIONH30BAaHUEM H
nepepadoTKOMN BEIIECTB;

yrayOieHne TMpeACTaBICHU O HAYYHBIX METOJaX MO3HAHHS, HEOOXOJMMBIX s MPUOOpPETCHUS
YMEHHI OPUEHTHPOBATHCSI B MUPE BEIIECTB U OOBSICHEHUS XUMUYECKHUX SIBICHUH, UMEIOIINX MECTO
B IIPUPOJIC, B IPAKTHUUECKOMN EATEIHLHOCTH U MIOBCEAHEBHON KHU3HU.

B mnane peanuzanuu nepBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOMIMX (YHKIUI 11€TOCTHOM
CHCTEMBI CpEIHEro o0miero o0pa3oBaHMs NPU HM3YUYEHUHU MpeaMera «XUMHs» Ha YriayOoiéHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUe LIETU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTU SIBIICHUU TIPUPOJBI, YBAKEHHUS K TIPOIECCY
TBOpYECTBA B 0OOJACTH TEOPETHUYECKUX U MPUKIATHBIX UCCIEJOBAHUM B XUMHHU, (popMHpOBaHUE
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHIO M TO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TMO3HABATENbHBIX HHTEPECOB, HMHTEIUIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOydaromuxcs, (GopMHpOBaHHE y HHUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpPa30BaHHUIO H
HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCJIOBHUIO YCIEHNTHOW MpodecCHOHATBbHON W OOIIECTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOLICHHMS K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 370POBOM
o0pase K13HH;

dbopMUpOBaHNE YMEHUN W HABBIKOB PAa3yMHOTO MPHUPOAOINOJB30BAHUS, PA3BUTHE SKOJOTHUECKON
KYJIBTYpBbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TI0JIE3HOM IKOJIOTMUECKOH 1eATEeIbHOCTH.

OO1mee YyuCIIO YacoB, MPEIYCMOTPEHHBIX JJI U3YUYEHUSI XUMUHU Ha YTIIyOJIEHHOM ypOBHE CPEIHEro
obmero obpaszoBanus, coctaBisier 204 gyacos: B 10 kmacce — 102 gaca (3 gaca B Henmento), B 11
KJ1acce - 170 yaca (5 yaca B HEJIEIIO0).



COJEPXAHUE OBYYEHUA
10 KJTIACC
OPTAHUYECKAS X1MUA

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHUH.

[IpenmMer w 3HaueHWEe OPraHWYECKOH XUMHHM, TPEACTAaBICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DJEeKTPOHHOE CTPOCHHE aToMa YIJEepojaa: OCHOBHOE M BO3OYXKIEHHOE COCTOSIHUS.
BaneHTHBIE BO3MOXKHOCTH aTOMa yriepoja. XMMHUUYECKas CBS3b B OPraHUYECKUX COCIMHEHUSX.
Tunbl TuOpUAM3aMKA AaTOMHBIX OpOUTanei yriepoaa. MexaHu3Mbl 00pa30BaHMs KOBaJICHTHOM
cBs3U (OOMEHHBIA U IOHOPHO-AKIECTITOPHBIN). THIIBI MEpeKphIBaHUSI aTOMHBIX OpOUTANCH, G- U
n-cBsi3u. OnuHapHasi, 1BOHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3€ B MOJIEKyJax
oprannyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykieodue u daeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
MIPEACTABICHUS O CTPYKTYpPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOEHUSI OPTAHUYECKUX COCIMHEHUM.
MonekynsipHple M CTPYKTypHbIe (Qopmynbl. CTpyKTypHBIE (HOPMYNBl pPa3IUYHBIX BHIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JJIEKTPOHHBIE S(PQPEeKTsl B MOJEKyJaX OPraHMYECKUX COEAMHEHHM
(MHIYKTUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenue o kaaccuukauu opraHuvdeckux BemecTs. [loHsaTre o GyHKIMOHATBEHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKJIATypa OPraHUYECKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHHSI OTJICIIBHBIX MPEICTABUTEICH.

OcobenHoctT u  Kiaccuukanmss  OpraHMYecKuX  peaknuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIICHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHUalaMd Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB TNpH HarpeBaHuu (IJIaBJeHWE, OOYIJIMBaHWE W TOPEHHE),
KOHCTPYMPOBAHUE MOJENIEN MOJIEKYJI OPraHMYECKHUX BELIECTB.

YrneBoaopoibl.

Ankanbl. ['omonoruueckuil psin ankaHoB, oOmas GopMyna, HOMEHKIATYpa U U30MEpHsL.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN aJIKaHOB, Sp -TMOpUIM3allMs aTOMHBIX
opOuTanei yriepojaa, 6-cBs3b. OuU3nuecKkue CBOMCTBA aTKaHOB.

XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEpHU3alH, IETUAPUPOBAHNUS,
LIUKIU3alluy, MHpOJIM3a, KpeKuHra, ropeHus. [lpencraBieHue o MeXaHHM3ME peakuui
PaIUKAIBHOIO 3aMEILCHHUS.

Haxoxnenne B npupozae. CriocoObl Moy4eHHus U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O6mast popMyina, HOMEHKIAaTypa U uzoMepus. OcCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIONPOIAH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
[UKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MOTy4YeHHs U TPUMEHEHHE [TUKII0aIKaHOB.

Ankensl. ['oMonoruueckuil psi anmkeHoB, o0mmas Gopmya, HOMEHKIATypa. DJIEKTPOHHOE
¥ TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AIKEHOB, SpP -THOPHIM3AIMS aTOMHBIX OpOHTanei
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomerpudeckas (muc-tpaHc-) uzomepus. Gusnueckue
CBOMCTBAa QJKEHOB. XUMHYECKHE CBOMCTBA: PEAKUMM MPUCOECAVHEHUS, 3aMEIICHUS B O-
MIOJIOKEHUE IPU JABOWHOW CBS3H, NONMMEpHU3auuu U OkucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIC peakiiy Ha TBOWHYIO CBsI3b. CIIOCOOBI MTOTYyUYEHUS U IPUMEHEHNE aTKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvle). (OCOOEHHOCTH  JJNEKTPOHHOIO CTPOGHHMSI U XUMHYECKHX CBOWCTB
conpsiKEHHBIX IueHOoB, 1,2- u 1,4-npucoenunenue. llonumepusanus cONpsKEHHBIX IUEHOB.
CrniocoOblI MoTy4eHus U IPUMEHEHHUE aJIKa/IieHOB.

Anxunbl. 'oMonornyeckuii psij alkuHOB, 00Imas (GopMyia, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKUHOB, SP-TMOpUAM3AIUS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA ATKWHOB. XHMHYECKHE CBOWCTBA: PEaKIUU
MIPUCOECIUHEHMS, TUMEPU3AlMl U TPUMEPHU3ALNH, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,



UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsA3b. KauecTBEHHBIE peakIMy Ha TPOHHYIO CBs3b. CrocoOBI
MOJIyYEHUs U PUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoaopoasl (apeHsr). ['omonornyeckuii psa apeHoB, odmas Gopmyrna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30Ja M €ro TOMOJIOTOB: PEaKIUU
3aMelieHus] B OCH30JIbHOM KOJbIE U YTIJIIEBOJOPOJHOM paJHKaie, peaklUd MPUCOSAMHEHUS,
OKHCIIeHHE ToMoJioroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM IEHCTBUM 3aMECTHTENIEH
B OCH30JIbHOM KOJIbIIE Ha IPUMEPE ATKUIBHBIX pauKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OcOOEHHOCTH XMMHUYECKHX CBOWCTB CTHpPOJIA.
[Tonmumepuszamust  ctupona. CrocoObl  MOJNydeHUST U NPUMEHEHHE  apOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
yroib ¥ TPOAYKTHl ero mnepepadorku. CrocoObl mepepadoTKh He(TH: MEeperoHka, KpPEeKUHT
(TepMUYECKHH, KaTaTuTUYECKuid), pudopmMuHr, mupoiaus. [Ipoaykrsl nmepepaboTku HedTH, HX
PUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIAaCCAMH YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOr€HIPOU3BOAHBIX YIJIEBOJOPONOB. Peakium 3amernieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHAHOTPYIIY, aMuHOrpymmy. [leficTBue Ha
rajoOreHNpOU3BOIHBIE BOJHOIO W CIOMPTOBOIO  pacTBopa IWIENOYM. Bzaumoperncrue
JUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MEeTalIoOpraHM4YeCKUX COEIUHEHUSIX.
Hcnonp3oBaHue TaJOreHIPOM3BOAHBIX YITICBOJOPOJOB B OBITY, TEXHHUKE M IpPH CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHMS BEUIECTB M MX [pPEBpallleHUuil: H3YydeHHE
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (PacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEaKIui
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAcCOB (0OeciBeunBaHUE OPOMHOM MM MOJHON BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aHUMOJCICTBHE aleTWIeHa C AaMMHauyHbIM pacTBOPOM OKCHJIa
cepebpa(l)), xkauecTBeHHOE OOHapYyXEHHE yriiepoJa W BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX,
MOJIyYeHUE STWIEHA U M3y4YEHHE €ro CBOICTB, O3HaKoMmiieHHe ¢ koJutekiusmu «Hedtos» u
«Yromp», ¢ o0Opa3uamMu IjjacTMacc, KaydyyKoB M PE3UHBI, MOJEIMPOBAHUE MOJICKYII
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucnopoacoaepxaiiiue opraHu4ecKue COEAMHEHMS.

[IpenenbHble onHOATOMHBIE CcHUPThl. CTpoeHHe MoOJeKyl (Ha MpUMEpe METaHoJa U
stanona). ['omonoruueckuii psj, oduiast popmya, H30MepHst, HOMEHKJIATypa U KiIacCU(pUKAIIHSL.
Oduznyeckue CBOICTBA NpPEENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie CBsI3U MEXAY
MOJIEKyJaMH CHHPTOB. XHMMHUYECKHE CBOWCTBA: pEAKIMM 3aMEIICHHs, JerHIpaTalii,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMHU U HeOpraHM4ecKUMH KucinoTamu. KauectBenHas
peakiysi Ha OJHOATOMHBIE CHHUPTHL JlelicTBHME 3TaHONa W METaHOJIa HAa OPraHM3M YeJIOBEKa.
CniocoObl MoTy4eHUs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢hupsl, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH (PU3NYSCKUX U XUMHUYECKUX
CBOMCTB.

MHOroaToOMHBIE CHUPTHI — STWICHTIUKONb W TIIMIEpuH. DPU3NUECKHe M XMMUYECKHE
CBOMCTBa: peakluu 3aMElIeHUs, B3aUMOJACHCTBUE C OPraHMYeCKUMH U HEOPraHUYECKUMU
KHCJIOTaMM, Ka4yeCTBEHHAsl peakllis Ha MHOTOATOMHBIE crupThl. [IpencTaBieHne 0 MexaHU3Me
peakmuii HykiaeopuiIpbHOro 3aMerneHus. JleiicTBue Ha opranu3M yenoBeka. CriocoObl OTydeHHs
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aHMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO spa.
dusnueckue cBoiictBa (peHona. OCOOCHHOCTH XUMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakiuu Ha ¢Genon. Toxkcumunocth (enona. CrocoObl TONYyYeHHS W TpUMeHeHue (eHoa.
®denonpopManbaeTuaHAS CMOJIA.

KapOoHuibHble COENMMHEHUST — aIbJerujbl M KETOHBbL. JEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psiipl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MEpUsl M HOMEHKJIarypa. DuU3WyUecKHMe CBOWCTBA AJbJIETUJIOB M KETOHOB. XHUMHUYECKHE



CBOMCTBAa aJbJIETUJOB W KETOHOB: peakuuu npucoequHeHus. OKUCIEHUE albJeruioB,
KayeCTBEHHbIE peakluHu Ha anpieruipl. CrocoObl MONyuyeHUss U NpPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHble KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHKiaTypa. Pundeckue CBONCTBA OJHOOCHOBHBIX
npelenbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHCTOT. XWMHUYECKUE CBOMCTBA: KHUCIOTHBIC CBOMCTBA, peakuus STepH(PHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHI. [loHsTHE
0 TIPOU3BOIHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEAETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, AUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucIOT. [IpencraBuTenu BBICHINX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJTyYeHUS U TIPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudyeckuii psig, obdmas dhopmysa, U3oMepusi 1 HOMEHKJIATypa.
®dusnueckue 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpeae.

Kuper. Ctpoenue, pu3MUecKue M XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIHM3 B KUCION U
1mea049Hoi cpee. OCOOEHHOCTH CBOWCTB )KHUPOB, COACPIKALINX OCTATKU HETPeIeNbHbIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBHE.

OO6mas xapakTepucTuka yrieBonoB. Kraccudukamus yrieBogoB (MOHO-, AW- H
nojucaxapuabl). MoHocaxapuabl: TIOKO03a, (PyKTO3a, TajakTo3a, pubo3a, Ae30kcupuOo3a.
®du3nyeckue CBOMCTBA M HaxoXkAeHUe B mpupone. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIMU C Yy4YaCTUEM CHUPTOBBIX W  albJETMAHOW TPYIN, CHOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [lpuMeHeHue TIIOKO3bl, €€ 3HAUY€HHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuael: caxapo3a, MajabTO3a M JIAKTO3a. BocCcTaHaBIUBAOIINE U
HEBOCCTaHABIIMBAIONIME aucaxapuabl. ['maponn3 aucaxapuaoB. HaxoxxneHuwe B mnpupone u
npumeHenue. [lomucaxapunbl: Kpaxmaji, TJIMKOT€H M 1emiono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M LeJUToNIo3bl. (DU3MYecKHue CBOMCTBA Kpaxmala M LEJUIFOJIO03BI.
XHUMHUUYECKUE CBOMCTBA Kpaxmalla: TMAPOJIM3, KAaYeCTBEHHAs peaKkUus C HOAOM. XUMUYECKHE
CBOICTBa 1EJITIOI03bI: TUAPOIIN3, OTydeHHE d3PUPOB 1eUTI0103bl. [loHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

OKCIIEpUMEHTAIbHbIE METO/bl M3YYEHHsI BEIIECTB M WX IPEBpPALICHUN: pacTBOPUMOCTh
pa3lIMYHBIX CIHUPTOB B BOJE, B3aHMMOJICUCTBHE 3TAHOJA C HATPUEM, OKHUCJIEHHE 3TUIIOBOTO
CIUpTa B alNpJEeruj] Ha pPACKAIEHHOW MEIHOM IPOBOJIOKE, OKHCIEHUE 3TUIOBOTO CIUpPTA
JUXPOMATOM Kayus (BO3MOKHO HCITOJIb30BAHHUE BUICOMATEPHUATIOB), KAYECTBCHHBIE PEaKIUU Ha
anpaerunbl (¢ ruapokcuaoM nuammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmnepuna
¢ rugpokcuom menu(ll), xummuueckne cBoiicTBa pacTBOpa YKCyCHOM KHMCIIOTHI, B3aUMOJIEHICTBHE
pactBopa TIOK03bI ¢ TuapokcunoM Menu(ll), B3aumopeiicTBue kpaxmajnaa ¢ HOAOM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 33724 10 TeMaM «CrupThl U ¢eHobly, «KapOoHoBbIe KUCTOTHI. ClIOXHBIC
3(upbI».

A3oTcozeprKaliie OpraHn4eckiue COeIMHEHN.

AMUHBI — OpraHMYecKHe TMpou3BOAHbIE ammuaka. Kriaccudukamus aMUHOB:
anmudaruyecKkue U apoMaTHUECKHE; MePBUYHbBIC, BTOPHUHbIE U TpeTHuuHble. CTpOCHUE MOJIEKYIL,
obmas ¢gopMyna, u3omMepusi, HOMEHKJIATypa U (U3HUYECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIC CBOWCTBA, aIKMJIMPOBAHUE, B3aMMOJCHCTBHE TMEPBHYHBIX
aMUHOB C a30TUCTON KUCIOTONU. COou aIKUIaMMOHMUSL.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psiia. Ctpoenue aHunuHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MouieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennnie peaknmn Ha aHunuH. CrocoObl TMONy4eHUS W MPUMEHEHHE ann(aTudecKux
amuHoB. [lonydyeHue aHWIMHA U3 HUTPOOEH3071a.

AmuHokucinotel. Homenknatypa u  u3zomepusi. OTlenbHble NPEICTABUTENHA O~
AMUHOKMCIIOT: TJIMUWH, alaHuH. PHU3nYecKrne CBOMCTBA aMHUHOKHUCIOT. XMMUYECKHE CBOMCTBA



AMUHOKHUCIIOT Kak aM(OTEpHBIX OPraHUYECKUX COSAMHEHHMA, peaKius IOJUKOHICHCAIINH,
o0Opa3oBaHue MENTUAHOIN cBA3U. buonornueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U THAPOJIU3
MEeNTUIOB.

benkun kak npupomnsie nonumepsl. [lepBuyHasi, BTOpUYHAs U TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OCIIKOB: THIAPOJIM3, NEHATypals, KaUeCTBEHHbBIC PEaKIMh Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHS BEIECTB M MX MPEBpALIEHUN: pPaCTBOPEHUE
0enKkoB B BOJie, JeHATypalusi OEIKOB MPH HarpeBaHUM, IIBETHBIC PEaKIMU Ha OENKH, pelleHne
HKCIIEPUMEHTANIbHBIX 337a4 10 TeMaM «A30TCOJEpKAIME OPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHMYECKUX COCTUHEHUI.

BricokoMonekysipHbIe COETUHEHMUS.

OcCHOBHbBIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3aLUU, CpeAHsss MoJieKyhsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — OJMMEPU3aIIHs U MOJIMKOHICHCAIIHSL.

[TonumepHbIe MaTepUabl. [Mnactmacchr (ToNMMATUIICH, MOJIUTIPOTTHIICH,
MOJIMBUHUJIXJIOPU, MOJIUCTUPOIL, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacTuka.

DnacToMephl:  HaTypaldbHBI KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BosokHna: HaTypanbHbBIE (XJIOMOK, MEPCTh, METK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, BJIEKTPOINPOBOASIINE
MOJIMMEPBI, OMopasiiaraeMple TOJTUMEDPHI).

DKCrepuMEHTAIbHBIE METOJIbl M3YYECHHS BEHIECTB W MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lilaMu TMPUPOIHBIX W HMCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KaydyKOB, pEIICHUE
JKCIIEPUMEHTANIBHBIX 3aj1a4 Mo TeMe «Pacro3HaBaHue MIacTMace U BOJIOKOHY.

Pacuérnble 3amaun.

Haxoxnenue MoiekyasspHOi (popMysIbl OPraHUuYecKOro COeTUHEHHS M0 MaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKICHHE MOJEKYISAPHOU (OPMYIIbI OPraHHYECKOTO
coemMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHHs, IO KOJMYECTBY BellecTBa (Macce,
00BEMY) TPOYKTOB pEaKIMK U/ MU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POpMYIIBI
OpPraHMYECKOT0 BELIeCTBA HAa OCHOBE €ro XUMHYECKHX CBONCTB WJIM CIIOCOOOB MOJIyYEHUS,
onpeJieJICHUE JOIU BbIX0a IPOIYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeIMETHBIX CBsI3€l MPU M3Y4YEHMM opraHnyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, Tak U
MOHSITHIA, TPUHATHIX B OTJIEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHME, HAayudHbIM (akT, rumnoresa, TEOpHs,
3aKOH, aHalIW3, CHHTE3, KJacCUpUKalus, HAONIIOJCHUE, M3MEpPEHHE, SKCIEPUMEHT, MOJIEb,
MonenupoBanue. Pusuka: wMarepusi, aroMm, DOJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYyIa,
DHEPreTHUECKU YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA,
buznyecKkue BeIMYUHBL, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: xnerka, opranu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIM MU TETepOTPO(HBIA TUI THUTAaHUS, OpoxeHue, (HOTOCHHTE3, JAbIXaHWE, OCNKH,
YTIIEBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: nmonesHble HCKOMaeMble, TOIIMBO. TEXHOIOTHS: MUIIEBbIE TPOAYKThI, OCHOBBI
paIMOHATLHOTO MUTAHMS, MOIOIIHUE CPEACTBA, MAaTEpUalbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.



11 KJITACC
OBIIAA 1 HEOPTAHUYECKAS XM

TeopeTnyeckue OCHOBbI XUMUH.

Atom. CocTaB aTOMHBIX sep. XUMHYECKUM 3eMeHT. M30Tonbl. CTpoeHUE 3EKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YpPOBHU H TMOJYPOBHU. ATOMHBIC
opbutanu. Knaccudukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
DJIIGKTPOHOB TI0O AaTOMHBIM OpOWUTANIsIM. DJIEKTPOHHBIE KOH(QUTYpAlMH aTOMOB JJIEMEHTOB
MEepPBOro—4eTBEPTOro0 IMEPUOIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIi HOHOB. DIEKTPOOTPULIATEITHHOCTb.

[lepuonnueckuii 3akoH u Ilepronnueckas cucrema XuMuUueckux osnemento JI.U.
MenneneeBa. CBsi3b NEPUOJUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMH IMPOCTHIX M CIOKHBIX BEIIECTB MO TPYyMIaM M
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

XuMuueckasi CBsI3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs.
Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOW CBSI3W: OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JyiHa cBsa3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBsi3u. BogopoaHas cBsizb. MeKMOJEKYIIpHbIE B3AUMOACHCTBHUS.

BajieHTHOCTP W BaJleHTHbIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUUYECKUM CTpPOEHHEM (Ha MpHUMepe COEAMHEHHI 3JEMEHTOB BTOPOIO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPIMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAIMYECKUX
peméToK (CTPYKTYP) U CBOWCTBA BEIIECTB.

[Tonsarue o aucnepcubix cucreMmax. Mctuaasie pactBopsl. [IpencraBienre 0 KOMIOUIHBIX
pactBopax. CrocoObl BbIpaX€HHS KOHIEHTpPAlMUd PAcTBOPOB: MaccoBas [0Ji1 BEIIECTBAa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBOopuMOCTh. KpucTtammoruaparsl.

Knaccudpukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. [pUBHUAIbHBIC HA3BaHUS
OTJEJIbHBIX NPECTABUTEIECH HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMU4eCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakiusix. TeruoBsie 3pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (PaKkTopoB. 'oMOTeHHBIS
U reTeporeHnbie peakunu. Katanus u karaau3aTtopsl.

O6parumbie W  HeoOpaTUMbIE peakiuu. XHUMHYEeCKoe paBHoBecwe. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOpbl, BIMSIONME HA TMOJIOKEHUE XHUMHUYECKOTO PABHOBECHS:
TEMIIepaTypa, aBJIICHHE M KOHLEHTPALMW BEIIECTB, y4acTBYOIIMX B peakuuu. [Ipunnun Jle
[TaTense.

OnextponauTnueckas auccouuanus. CusibHble U ciabble  eKTposuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KUCIIOTHas, HEWTpaibHas, LIeno4Has. BomopoaHsiii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinn nonnoro oomena.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIHUTENb U
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUsA. BakHeWlne OKHCIUTENN H
BOCCTaHOBUTENH. METOJ] 3NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.

OKCIIEpUMEHTAIbHbIE METOABl M3Y4YEHMS BEIIECTB M HUX IPEBPALICHUI: pa3JIOKEHUE
MEepOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aTOpa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
IPOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpeAeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHINKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH PEaKkIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



Heoprannueckas xumusi.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme XuUMUYeCKHX dieMmeHToB JI.M.
MenzeneeBa U OCOOCHHOCTH CTPOEHUST WX aromMoB. Du3WUYeCKHe CBOWCTBA HEMETAILIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe KUCIopoa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puznyeckue U XUMHUYECKHE CBOWCTBA: pEaKIUH C METANIaMU U
HeMeTaJllIaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIIMBHbIE 3JIEMEHTHI.

lanmorensl. HaxoxxaeHue B mpupojne, CocoObl MomydeHus, (GU3NYeCKHe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOABl. BakHeime KUCIOPOACOAEpIKAIUE COCIMHEHUS TajJOTeHOB.
JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [I[puMeHeHne rajJoreHoB U
UX COCOUHEHUN.

Kucnopoa, o3oH. JlabopaTropHble W MPOMBIILIICHHBIE CIOCOOBI MONYYEHUSI KHUCIOPOJA.
®usnueckue W XHMMHYECKHE CBOWCTBA M IPUMEHEHHME KHCIopoJa M o030HA. Okcuasl H
MIEPOKCHUJIBI.

Cepa. Haxoxxnenume B mpupoje, CIOCOObI MOMy4eHUs, (PU3MUEeCKHe U XUMHYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxeun cepoi(IV), oxcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uX conmr. OCOOCHHOCTH CBOWCTB CEpHOW KHCIOTHL. IlpuMmeHeHMe cepsl U €&
COEMHECHUM.

A3zor. Haxoxknenue B mpupone, CHOCOObI MOIY4YeHHS, (PU3NYECKHE H XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKcUIbl a30Ta. A30THCTasi M a30THAsg KUCJIOTHI U HUX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IpuMmeHeHWe a3oTa W ero coeAuHEHUH. A30THBIC
yIoOpeHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMy4YeHUs, (DU3NYECKUE W XHUMHYECCKUE
cBoiictBa. Pocounsl u ¢ochun. Oxcuasl (ocdopa, ¢ochopHas kuciaota U €€ CONH.
[Ipumenenue pochopa u ero coenuuennii. DochopHbie yI0OpEeHHS.

Yrinepon, HaxokIeHHWE B Tpupone. AoTponHble Mogudpukanuu. Duzndeckue u
XUMHUYECKHE CBONCTBAa MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcupn yriepoma(ll),
okcun yraepona(lV), yronpHas xucinora u e€ cond. AKTUBUPOBAHHBIA Yroib, aaCOPOIIMSL.
Oymiepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHHMe TNPOCTHIX  BEIECTB,
00pa30BaHHBIX YTIIEPOJOM, U €T0 COSAMHCHHIA.

Kpemunii. Haxoxxnenue B mpupoje, cocoObl MONydeHUs, (PU3MUECKHE U XHUMHYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHuEBas KUCiI0Ta, CUIMKAThL. [IpuMeHeHne KpeMHUS U €ro
coequHeHni. CTEKJ0, €ro Moay4YeHHEe, BUIbI CTEKIIA.

[onoxxenne metamuioB B Ilepuouueckoii cucTeMe XUMUYECKUX 371eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000I0YeK aTOMOB MeTaiuioB. O0mue pusnyeckue CBONCTBA METAJLIOB.
[Tpumenenne MeTaiioB B ObITY U TexHUKE. CIIJIaBbI METAIIJIOB.

DNEeKTPOXUMUYCCKUN psAJ  HampsDkeHUH  MerauioB.  OOmme crnocoObl  MOJMYYEeHHS
METaJIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYpIHUsi, dNekTpomeTautyprus. [louarue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetayuioB IA-rpynmel [lepuonuueckoil cUCTEMbl XMMHYECKHX
anemMeHTOB. Hatpuii u xanuii: monydenue, pu3nueckrue U XUMUUYECKHE CBONCTBA, MPUMECHECHHUE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MetaioB I[A-rpynmer [leprogndeckoil cucTeMbl XMMHUYECKUX
BJIEMEHTOB. Maruuii M KaJbIMid: TMosyueHue, (U3NUECKHe M XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE MIPOCTHIX BEIIECTB U X coenuHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMuHUHR: TIONTydeHue, QU3NYECKUe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI alTFOMUHUS.

OO6mas xapakTepucTuka MeTauioB mooouHbix noarpymnmn (b-rpynm) Ilepuommdeckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nyYecKue U XMMHUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUIbl U THIPOKCUJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u TUXpOMATHI, UX OKUCIHTEIHHBIC CBOWCTBA.
[Tomryuenue u npuMeHEeHUE XpoMma.



®dusznueckue M XMMHMYECKHE CBOMCTBA MapraHiia ¥ €ro COEIUHEHMH. Baxunenmmue
coenuaenust Mapranna(ll), mapranna(I1V), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKHUCIUTEIbHBIE CBOMCTBA.

Du3nyYecKnue U XUMUYECKHE CBOMCTBA JKeJe3a U ero coequHeHni. OKCUIbl, TUAPOKCUIBI U
conu xkene3a(ll) u xxeneza(Ill). [Tomyuenue u mpuMeHEHNE Kele3a U €ro CIIABOB.

®u3nyecKue U XMMUYECKUE CBOMCTBA MelIU U €€ coenruHeHuil. [lonyuenre u npuMeHeHne
MEJIU U €€ COCTMHEHUM.

[{uHK: monyyeHue, GU3NIECKre U XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCUJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKa U ero COeAMHEHU .

OKCIIEpUMEHTAIbHbIE METOJIbl H3YyYEHHs BEUIECTB M UX INPEBPAICHUI: H3y4YeHUE
0o0pa3IloB HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, kenmeza, MarHUs B KUCIOPOJE, U3YYCHUE
KOJUIeKIMKU «MeTamibl M CIJIaBbl», B3aWMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHANIOB), B3aUMOJICUCTBUE IIUHKA U
JKere3a ¢ pacTBOpaMU KHUCJIOT U IIEJI0Yel, KAYeCTBEHHbIE PEAKIIMN Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE THAPOKCHUIOB ATIOMUHUS U IIMHKA C
pacTBOpamMu KHCIIOT M LIEJIOYEH, pEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4d M0 TeMaM «l aJoreHsn»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop U UX COeTUHEHUD», «MeTallIbl TIaBHBIX MOATPYII»,
«Mertanibl MOOOYHBIX MOATPYIIID.

XUMHUS U )KU3HB.

Ponb xumuu B obecriedeHNN YCTOWYMBOTO pa3BUTHA 4esloBedecTBa. [loHATHE 0 HayuyHBIX
METO/JaX T[O3HAHMSI M METOJOJIOTMM HAay4yHOro wuccieioBaHus. HayuHble NOpUHIUIBI
OpraHMu3ali XUMUYECKOT0 MpOou3BOACTBa. [IpoMbIIIIEHHBIE CITOCOOBI MOTYYEHUS BaXKHEUIITNX
BEIIECTB (HA IMpUMEpE MPOU3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMbITIeHHBIC
CIoCoObI MOJTYYEHHUS] METaVIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXarollel cpelbl U
ero nociuenctsus. Posb xumun B 00ecrieYeHIH SHEPreTHIeCKON Oe30IMacHOCTH.

Xumus W 310poBbe uyenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuiia uwcnonb30BaHUA
JIEKAPCTBEHHBIX MpenaparoB. Poyib XUMUM B pa3BUTUU METUIIMHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecreueHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xummus. [IpaBmiia Ge3omacHOTO
MCIIOJIb30BaHUs IIPETapaToB OBITOBOM XMMHUH B IIOBCEAHEBHON KHU3HHU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIb (IIEMEHT, OETOH).

XuMHUs B CEIBCKOM X03s1icTBe. OpraHnyecKre U MUHEPATbHBIC YIOOPCHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepuaibl, KPacKH, CTEKJIO0, Kepamuka. MaTtepuaibl
JUTs1 3JIeKTpoHUKHU. HaHoTexHonoruu.

PacuérHrle 3agaun.

Pacuérpl: Maccel BemiecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEeaklWu, €CId OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OIpPENEIEHHONM MacCOBOM J0JIEH PAacTBOPEHHOIO BEIECTBA, MAacCOBOM JOIU U MOJSPHOU
KOHIIGHTpAllU BEILIECTBA B PAcTBOpPE, NOJIA BBIXOJA IPOAYKTAa PEAKUHUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 xmacce ocyuiecTBiIseTCs Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK U MOHATHUM, MIPUHATHIX B OTJACIBHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE TOHATHA: SBJICHHUE, HAay4dHbIM (akT, rumnoresa, TEOpHs,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TEepUOJAUYHOCTh, HAONIOJCHUE, W3MEpEHHUE,
SKCHEPUMEHT, MOJIENb, MOJAEITUPOBAHHUE.

®dusnka: marepusi, MUKPOMHUDP, MAKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKHI YpPOBEHb, BEIECTBO, TEJO, OOBEM,



arperaTHoe COCTOSIHUE BEIeCTBA, WJCAIbHBIN ra3, (U3NYECKUE BEITUYHMHBI, CIUHUIIBI
U3MEpPEHUs1, CKOPOCTbh, JHEPTHSI, Macca.

buonorus: kneTka, oOpraHu3M, JSKOcHUCTeMma, Ouocdepa, MeTaboNHM3M, MaKpo- U
MHUKPODJIEMEHTBI, OCIKH, JKUPBI, YIJICBOABI, HYKICHHOBBIC KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MUHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoMOrHs: XUMUYECKasl MPOMBIIIIIEHHOCTh, METAJLTYPTHUs, CTPOUTEIbHBIE MaTEPHUAIIBI,
CEITbCKOXO3SHUCTBEHHOE IPOM3BOJICTBO, IMHUINEBas IMPOMBINUICHHOCTh, (hapmaieBTu4ecKas
MPOMBINIIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX MpernapaToB, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PHAJIOB, JICKTPOHHAS TPOMBIILICHHOCTh, HAHOTEXHOJIOT HH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOIPAMMLBI 110 XUMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA
JIMYHOCTHBIE PE3VYJIbTATHI

B cooTBeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE€ JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHWMHs» Ha YpPOBHE CpEIHEro o0Imero o0pa3oBaHUS
BBIJICJICHBI CJICTYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOIUMHUCS POCCUHUCKOM TPaskIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITENILHOCTH U CaMOOIIPEICICHUIO;
HaJM4Yhe MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOy4YarommXxcs
PYKOBOJICTBOBAThCSI MPHUHSTHIMU B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHHS;, HAIUYUE
MIPaBOCO3HAHUS, KOJOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTAaBUTH II€JIU M CTPOUTDH KUIHEHHbBIE
TUTAHBL.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIHPHON U TIPAKTHYECKOHN JMESTEIHLHOCTH 00YyJaoIUXCsl B TIPOIECCE peaan3aiun
00pa30BaTeNbHO 1eATeTbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHs OTPaKalT cPOPMUPOBAHHOCTH
OTbITa [MO3HABATEIBHON U MPAKTHUYECKOHN JNeATEIbHOCTH 00ydJaloluXcsl B IPOIEcCce peaan3alun
00pa3oBaTeNbHON IeATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpak1aHCKOTO BOCTIMTAHUSA:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU ACSITEILHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3InYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) NaTpUOTHUYECKOIO BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEIHI0 OTE€YECTBEHHOU
XUMUH;

YBa)XKEHUsI K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM M MPAKTUYECKOTO MPUIOKEHHS
XUMHUH, OCO3HaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT JIUTEIbHBIX HAOIIOICHUH,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTHKOB;

WHTEpeCa M TI03HABATEIIbHBIX MOTHMBOB B TMOJYYCHHH U TMOCIEAYIOIIEM aHalu3e
nH(}OpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHUE M IOCTYNKHM CBOMX TOBAapUUIIeH ¢ MO3UIU
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYITKOB;

4) popMuUpOBaHUS KYJIbTYPHI 3I0POBbSI:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONIofCHHs TPaBUJI OE30MacHOTO OOpaIleHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEAHEBHOU
YKU3HU, B TPYIOBOM JESATEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHHS alKOTOJs,
HapKOTUKOB, KypeHUs);

5) TpyZOBOTO BOCITUTAHUSA:



KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3a7ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY HM3Y4YeHMIO NMpo(deccHil pa3iuyHOro poaa, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOAAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaJTbHOM TpaeKTOpUH 0OOpa3oBaHMUs,
Oyaymeit mpodeccun M peanu3aluy COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH 11€71eCO00pa3HOT0 OTHOIIEHUS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHMUS
JKM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BaHUS JTOCTHKEHUN XUMUH ISl PEeIlIEHUs] BOIIPOCOB
palMOHATBHOTO MPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEIPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIUYMsl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTHBHOM M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOATH UJICOJIOTHH XeMOo(oOuu;

7) IEHHOCTY HAY4YHOI'O IIO3HAHMUSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOHN MPAKTUKY;

NOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpMHUPOBAHHUU
palMoHaIBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLIeM
MHUpE KaKk O €AMHCTBE MPHUPOJABI M YEJIOBEKa, B TMO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrH podIeM COXpaHEHUS PUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
T'YMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOW POJIM B CO3/1aHUM HOBOW 0a3bl MaTepUAIbHOM
KYJIbTYpBI, B pEIIEHUH II100aTbHBIX MPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTHUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBUM yCTIEUTHOTO TPYAA U SKOJIOTHYEeCKH KOM(OPTHOM KHU3HU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHUS SIBICHHUH OKPYXKAIOIIEro MHUpPa M MPOUCXOISMIMX B HEM H3MEHEHMI,
YMEHHsI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB ¥ MMEIOIINXCS JAHHBIX
C LIEeJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKHE 3HAHUS JUIs PeIICHHs Tpo0ieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEN0BATENbCKON NEATENHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHMM 10 XMMHH B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
eI TeIbHOCTH.



METAIIPEJJMETHBIE PE3VYJIbTAThBI
MetanpeameTHble pe3yabTaThl OCBOCHUS MPOTrpaMMbI IO XMMUHU Ha YPOBHE CPEAHETO OOIEro
00pa3oBaHUs BKIIOYAIOT:

3HaYuMble U1l (OPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOIIMXCS MEXIUCUUIUTMHAPHBIE
(MeXnpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJIbHbIE  y4eOHBIE  JEHCTBUSA (To3HaBaTeNbHBIE, KOMMYHHKATHUBHBIE,
perynsTuBHBIC), oOecrneunBarone (GopMupoBaHHe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLIMATTLHOM KOMITETEHITH 00YJarOIIHXCS;

CIIOCOOHOCTh ~ OOy4aloIIMXCS ~ MCMHOJb30BaTh  OCBOEHHBIE  MEXIUCIHIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIC YydeOHBIC ACHCTBHS B IO3HABATEIBLHOW U
COLMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMU J€HCTBUSMU.

[To3HaBartenbHbIE YHUBEpCATbHBIC YUeOHBIE ICHCTBHS

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENLHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpEACNATh LETH AEATEeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCIIONIb30BaTh TPHU OCBOCHHM 3HAHWNM MPUEMBI JIOTHUECKOTO MBIIUICHHS: BBIICIAThH
XapaKTepHble TPU3HAKK TOHATHM W yCTaHaBIMBAThb HUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JUTsI OOBSICHEHUS OT/ICNBHBIX (DAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh IPUUUHHO-CIICICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIYKTUBHBIC, JIENyKTUBHbBIC, [0 AaHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

NPUMEHSTHh B MPOIECCEe MO3HAHUS HCIOIb3YeMble B XUMHUU CHMBOJUYECKHE (3HAKOBEIC)
MOJIEJH, IPe0OPa30BbIBATh MOJIETIbHBIE IPECTABICHNUS — XUMUYECKUI 3HAK (CUMBOJI) 3JI€MEHTA,
xumMudeckass (opMmyna, ypaBHEHHE XHMHUYECKONW peakluu — TMPU PEIIeHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajay, MPUMEHATh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a30BbIC UCCIIEIOBATEIbCKUE ACHCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIU;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUS, HCIOJB30BaTh I[IOCTABIECHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUIHLHOCTH BBICKA3bIBAEMbIX CYXKJICHUI;

BJIQJICTh HABBIKAMU CAMOCTOSITETLHOTO ITUTAHUPOBAHHUS M TPOBEICHUS YUEHUYECKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €r0 pe3ynbTaT, (OopMyIUpoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOETaHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON MCCIIEIOBATEILCKOW UM TPOEKTHOW JIESITCIBHOCTH,
MPOSIBIISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHUs
MPAKTUYECKHX 3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB IMO3HAHUS.

3) pabota ¢ uadpopmanueii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJISpHas
JUTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIPaBOYHbIE TocoOms, pecypchl HHTepHera),



AHATM3UPOBATh HH(MOPMAIIMIO PA3IUYHBIX BUIOB U (OPM TPENCTABICHUS, KPUTHUUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUHBOCTH;

¢dopMynHupoBaTh 3ampoCchl M NPUMEHATH pPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
UHpOpMaIK, HEOOXOIMMOM TS BHITIOJIHEHHS YI€OHBIX 33]1a4 ONPEISIEHHOTO THIIA;

MpPUOOPETaTh OMBIT KCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (hOopMy mpencTaBieHus HHGOPMAIUU (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBAa NpU pPabdoOTe C XUMHYECKOH
nH(popMmaruend: MPUMEHATh MEXKIpeAMETHbIC ((pu3nyeckue MW MaTeMaTHYeCKHe) 3HaKh U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCTIOJTF30BaTh 3HAKOBO-CHMBOJINYECKHE CPEACTBA HATIISITHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCAIIbHBIE yUeOHBIC IEHCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMO TEMBbI B XOJI€ TNAIOra U/WIU JUCKYCCHUH,
BBICKA3bIBaTh UCH, (OPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEILHO BHITIOJTHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTALUECH PEe3yJbTAaTOB IMO3HABATEIBHON MESITEIbHOCTH, MOJTYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJHEHUHM XHUMHUYECKOTO
SKCTIIEPUMEHTa, MPAKTUYECKOH pabdOThl IO KCCIEJOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanm3anuu y4eOHOTO TpOeKTa, M (OPMYyITUPOBATH BBIBOJABI IO pE3ylbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUSI TIO3UITUH B X0/1e 00CYXICHHUS 1 0OMEHAa MHCHHSIMHU.

PerynstuBHbIe yHUBEpCATbHBIC YUCOHBIC ICHCTBUS:

CaMOCTOATCIIbHO TNIAHHUPOBATH U OCYHICCTBJIIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompenensst e€ ey W 3aJa4d, KOHTPOJIHPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPH BHITIONHEHUHM YY€OHBIX M HCCIIEIOBATENbCKUX 3aJad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIOCOO UX pPEIICHUS C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYIIECTBIISITH CAMOKOHTPOJIb JICSITEIHHOCTH HA OCHOBE CAMOAHAaJIM3a U CAMOOIICHKH.

[MPEAMETHBIE PE3VJIBTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI [0 XUMHH Ha YIIIyOJEHHOM YpOBHE Ha
YPOBHE CpeHEero OOIIero oOpa30oBaHUs BKIIIOUYAIOT CHEIU(UUECKHE A Y4eOHOro mpenMera
«XUMUS» HayuyHbIe 3HAHUS, YMEHUS U CHOCOOBI NEHCTBHH 1O OCBOCHMIO, MHTEPIPETAMH U
peoOpa3oBaHUIO0 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHWA B PA3IMYHBIX YYEOHBIX CHTYalHMsIX, a TaK)Ke B PEATbHBIX >KU3HCHHBIX CHUTYaIUsX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XuUMHM HpeIMETHBIE PE3yJbTaThl MPEACTABIEHBI MO
rofiaM U3yueHHsI.

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHndeckasi XuMUs OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHMH OPraHUYECKOM XUMHH B
CHCTEME ECTECTBEHHBIX HAyK U €€ poJiH B 00ECIeueHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
pelieHur MmMpoOJIeM IKOJOTHYECKOM, YHEPreTUUECKOW M THIIEBOH 0€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepHajoB, HOBBIX HCTOYHHUKOB SHEPrHH, B OOECHeueHHH
palMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIIEH KYIbTYpHI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3/I0pOBBIO H
MPUPOJHON Cpelie;

BJIaJICHHE CHUCTEMOM XUMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJAraromue
MOHATUS — XUMHUYECKHI 3JIEMEHT, aToM, SAPO M JJIEKTPOHHAs o0ojiouka aroma, s-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX



opOutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHUYECKasl CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM OO0BEM, YIIEpOAHBINH CKeJeT,
GyHKIIMOHANBHAS TPYIa, paguKkai, CTPYKTYpHbIE (GopMyibl (pa3BEPHYTHIC, COKpALIEHHBIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTYpPHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOAOPOAIBI, KHUCIOPOA- M a30TCOAEpKallne
OpraHWYECKHE COEIMHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCIMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuil 3akoH J[. M. MenneneeBa, Teopusi CTpOCHUS
oprannveckux BemniectB A. M. bBytiepoBa, 3aKOH COXpaHEHUS MacChl BEUIECTB, 3aKOH
COXpAaHEHUSI M TPEBPALICHUS DSHEPrud NpPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHHUS, JEXKallHe B OCHOBE NOHUMAaHUSA
OPUYMHHOCTM M CHUCTEMHOCTH XUMHUYECKHMX SIBIICHMM; TPEJCTABICHUS O MEXaHu3Max
XUMUYECKUX pPEaKkUuid, TEPMOJAWHAMHYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX UX
MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYyJax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTrr, opueHTanThl | U Il pona); dakrosornyeckue CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacCHOM MCIOIb30BAHNY BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeIbHOCTH YeNOBeKa, OOIMMX Hay4YHBIX MPUHIUINAX XUMHYECKOIO
IPOM3BOJICTBA (HA MPUMEpPE MPOU3BOICTBA METAHOJIA, IEpepabOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIe IPU3HAKU MOHITHH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS [IPU ONIMCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHMYE€CKUX COCTUMHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

HCITOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKMX pEaKUMd M  paCKpbIBaTh HMX  CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUud, peakuii HMOHHOro OOMeHa MyTEM COCTaBJIEHUS HUX TOJIHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHUII;

W3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHWYeCKMX BEIIECTB U1 WUIIOCTPAUUUd HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABINBATh IPUHAJUIEKHOCTh U3YYEHHBIX OPraHUYEeCKIX
BEIIIECTB IO MX COCTaBY M CTPOCHUIO K OINPEeIEHHOMY KJIacCy/TpyIIe COeINHEHH, TaBaTh UM
Ha3BaHUA 1Mo cucremarnuecko HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHUS
JUISL  OTAEIBHBIX IIPEICTaBUTENEH OpPraHUYECKUX BEILECTB (ITUJIEH, AalETWIEH, TOIYOJl,
[JIMLEPUH, STUJICHIJINKONb, (eHon, Qopmanpaerua, ameTaablIerul, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHCJIOTa, CT€apUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAs KHUCIOTHI, TJIMIIMH,
aJlaHWH, MaNbTo3a, GPYKTO3a, aHWIIMH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEICNATh BUJ XWMHYECKOM CBSI3M B OPraHMYECKHX
coeMHEHUX (KOBaJeHTHAas U UOHHAS CBA3b, G- U M-CBS3b, BOJAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHSI TEOPUU CTPOCHUS OPTraHMYECKHX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpOEHHE, (GUINYECKUE U
XUMUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEILECTB:
AJKaHOB, LHKJIOAJIKAHOB, AaJKEHOB, AJKAJWECHOB, AJKHMHOB, apOMAaTUYECKHX YIJIE€BOLOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOECIUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, TU- U MOJIHUCAXaPUIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIHI ¢ HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh HAa KOHKPETHBIX MpPHUMEpax XapakTep
3aBHCHUMOCTH PEaKLUHOHHONW CIOCOOHOCTH OpPraHMYECKHX COEAMHEHHH OT KpaTHOCTH M THUIIA
KOBAJICHTHOU CBSI3U (O- U T-CBS3M), B3AUMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJICKYJIaX;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHUKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKh W MPAKTHYECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh BJAJIEHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
NO3HAaHUS — HaOJIOJAEHUHU, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPHUMEHTE (peaJbHOM H
MBICJIEHHOM) M YMEHUSI IPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHSI MPHUMEHSATh OCHOBHBIE  ONEpPAllMM  MBICIUTEIHbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIEeHHE, CHCTEMaTH3aluIO, BBHISIBICHHE
NPUYMHHO-CJIECTBEHHBIX CBSI3€H — /IS U3YUYEHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSIMHU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAaHHOIO
MOHMMAaHUS CYIIHOCTH MaTepUajbHOTO €JMHCTBA MHUpPA, UCIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpPraHUYeCcKON XUMHHU Il OOBSCHEHHUS U MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-
Hay4dHYIO NIPUPOLY;

c(OPMHPOBAHHOCTh YMEHMU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (QopMmyliaM u
YPaBHEHUSAM XHMHUYECKUX PEAKIMI C MCHOJb30BaHUEM (PU3MUECKHX BEeNWYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacuéThl MO HAXOXACHUIO XMMHUYECKOH (OpMYyJIbl BEIIECTBA MO M3BECTHHIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBAThH, AHATU3UPOBATH U OLCHUBATH C TMO3MIIMIA
HKOJIOTHYECKOM O0€30IacHOCTH TOCIEACTBUS OBITOBOH W IMPOU3BOACTBEHHON JESTEIBHOCTH
YyelloBeKa, CBS3aHHOM ¢ mepepabOTKON BEIIECTB, HMCIOJIb30BaTh IOIYYCHHbIE 3HAHMS IS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHIA
HKCIIEPUMEHT (TIOTy4€HUE U N3YUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKINH
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KUCJIOPOJCOJEPKAIMX OpraHMYeCKHX BEIIECTB,
pelIeHre HKCHePUMEHTANbHBIX 3a7ad [0 pAaclO3HABAHHIO OpPraHMYECKHX BEIIECTB) C
coOMoIeHneM  TpaBWJI  0€30MAacHOrO0  OOpaimieHusi C  BEHeCTBAaMU M JIAOOpaTOPHBIM
o0opynoBanuem, (HopMyIUpOBaTh IENIb HCCIEIOBAHUSA, NMPEACTABIATh B pa3InyHON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coO01aTh MpaBUiia AKOJOTHYECKH IE€JI€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOM
NeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYKAIOWIEH HPUPOJHOH Cpelasl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOTO JCHCTBHS HAa XHBBIC OPraHU3MbI ONpEAETIEHHBIX
OpraHMYEeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [1J1K;

aHATM3UPOBaTh  IEJeCOO0Pa3HOCTh  MPUMEHEHHMsS  OPraHMYeCKHMX  BEIIECTB B
MPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0/Ib3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMUYECKOM
uH(pOpMallMK B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil umHGopMmaruu, WHTEpHET W JApyrue), KPUTHUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uH(popmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3aJa4ei.

11 KJIACC

[IpenmetHbie pe3yabTaThl OCBOeHHS Kypca «OOmias W HeopraHuyecKas XUMUS»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHHUHA: O MaTepPUAIIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUI MPUPOJBL, O MECTE€ W 3HAYEHUU XHMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYEHUH YCTOWYMBOIO PAa3BHUTHUS, B PELICHUU MPOOJIEM HKOJIOTHUECKOM,
SHEPreTUYecKOM W TMUIIEeBOM O€30MacHOCTH, B Pa3BUTHM MEIWIUHBL, CO3JAaHUM HOBBIX
MaTepHajoB,  HOBBIX  HCTOYHHUKOB  SHEPrUM, B  OO0ECIEYEHHU  PAIMOHAIBHOTO



MPHUPOIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Ccperie;

BJIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTUS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, TEKTPOHHAst 000JI0YKa aToMa, S-

p-, d-aromHBIE OpOMTANM, OCHOBHOE W BO30YXAEHHOE COCTOSIHHS aTroma, THOpUIN3aIus

aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTb, CTEIEHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NINYecKas, BOJOPOJHAs),
KpUCTAJIJIMYECKasi peléTka, XMMHUYecKas peakius, pacTBOp, AJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJUTUYECKAs ~ JUCCOLIMAIUS, CTENEeHb JUCCOLMAIlMU, BOJOPOAHBIM  IOKa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOM 3(hPEeKT XUMUUECKON peakIHH, CKOPOCTh XUMHUYECKON
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOM
auccouranuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUM MPU XUMHYECKUX PEAKIHSAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOUINX Macc), 3aKOHOMEPHOCTH, CUMBOJIHUYECKHH A3BIK XUMHUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIKAIlUe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHX SIBJICHUI; COBpEMEHHBIE MPEICTaBICHUS O CTPOCHHM BEIIECTBA Ha AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HAJMOJICKYJISIPHOM YPOBHSIX; TMPEJCTaBICHUS O MeXaHU3Max
XUMHYECKHX peaklUui, TEePMOJWHAMUYECKMX M KHHETUYECKHUX 3aKOHOMEPHOCTSIX MX
NpOTEKaHUs, O XHMMHYECKOM paBHOBECHM, PACTBOpAX U  JUCIEPCHBIX CHCTEMaXx;
dakTosornuecKkrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U O€30MacHOM HCIOJb30BaHUU
BRXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHUYECKON ACSITETLHOCTH YEIIOBEKa,
0o0LIMX HAayYHBIX TPUHLUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMECHHIA: BBISIBISATH XapaKTEPHbIC IPU3HAKHU MMOHITHA, YCTAaHABINBATh
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHUS NMPHU OMHCAHUA HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUSI MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsl COCTABIICHUS
dbopMyn BEMIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYl0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
9JIEMEHTOB B COEIMHEHUSX, BUJ XMMHUYECKOH CBA3M (KOBaJCHTHAas, MOHHAs, METaJJIM4ecKas,
BOJIOPO/IHAS ), TUIT KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHSATH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHAA
XUMHUYECKON CBSI3UM M TUNA KPUCTAJUIMYECKON peIméTKu, OOMEHHBIH M TOHOPHO-aKLENTOPHBIH
MeXaHHU3MBbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCU(UIIMPOBATh: HEOPTraHUYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHE pPEaKLUUU IO Pa3IHYHbIM MpU3HAKaM (YHUCIYy U COCTaBY pearupyroLIux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuu, HW3MEHECHHUIO CTEIEeHEH OKHCICHHS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO Karaju3atopa W JPYrue); CaMOCTOATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJIs KIACCU(PUKALIUN N3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI DPACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO () YHKITHH;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuomuueckoit cucremsr JI..
MenieneeBa, UCHOJIb3YsI MOHITHS «IHEPTETUUECKUE YPOBHUY», «IHEPreTUUYECKUE MOAYPOBHUY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOEC W BO30YKIEHHOE HSHEPIETHYECKHUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COeMHEHMH 110 nepuojaM u rpymmnam [lepuoanueckoit cucremsl . 1. MennaeneeBa, BaJIeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI X DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh yYMEHHH: XapakTEepU30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE T'€HETUYECKOM CBSI3U



MEXIy HEOPraHUUYECKMMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTH: OKUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca dTHUX peaKIMil; peaKIuil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HMX IOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHMM; pEaKIii
TUAPOJIN3A; peakuil KoMIUieKcooOpa3oBaHMs (Ha MpPUMEpE THAPOKCOKOMILJIEKCOB IMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON peakiMy B 3aBUCHMOCTH OT Pa3jiMYHbIX (AKTOPOB, a TaKkKe XapaKTep CMEIEHUs
XUMHUYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunun Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMHUECKHUE PEaKIINH, JIeKaIIle B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEPHOW KHUCJIOTHI, aMMHaKa, OOIIUe Hay4HbIEe MPUHITUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TI0NTH3a;

c(hOopMUPOBAHHOCTh BJIQJCHHS CHCTEMON 3HAHUI O METO/IaX HAYyYHOTO TTO3HAHUS SIBJICHUHN
Opupoabl — HAOMIOJeHWE, UW3MEpPEHHE, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTb 3TH 3HaHUS MPU
OKCMIEPUMEHTAILHOM WCCIEAOBAHUM BEIIECTB W JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHHIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTUYECKON 1€ATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
IPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYUHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
MOHUMaHUS MaTepUATIBLHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIb30BAaHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIIEHTPAIUs»; MAacChl BEIIECTBA WM 00hEMA raza
10 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce WM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B peakluu
BEIIIECTB; TEIUIOBOTO 3(pdeKTa peakiuu; 3HaYCHUs BOJOPOJHOTO TIOKA3aTeNsl PACTBOPOB KUCIOT
W IIeIoYel ¢ M3BECTHOM CTENMEHBIO JMCCOLMAIMH; Macchl (00BhEMa, KOJMYECTBA BEIECTBA)
MPOJIYKTa PEaKlMK, €CJIM OJHO M3 MCXOIHBIX BEIECTB JAHO B BHUJIE PACTBOpPA C ONpPEACIEHHON
MacCOBOHM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE (MMEET MPHUMECH); OJIH
BBIXO/Ia MTPOyKTa PEaKun; 0OBEMHBIX OTHOIIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
IKCIIEPUMEHT (IIPOBEICHUE PEAKIMii HIOHHOTO OOMEHA, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKUX BEUIECTB, ONPENEIECHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHAUKATOPOB,
W3YYCHHUE BIUSHUS Pa3IMYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKINH, pEIIeHue
9KCIIEPUMEHTANBHBIX 3a7au 1o TemMaMm «Metamisl» u «Hemeramib») ¢ coOmoeHueM MpaBuil
Oe3o0macHOro oOpaleHus ¢ BEleCTBAMU U JTaOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
HeNb HCCENOBaHUS, TMPEACTaBIATh B pPa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBAThH UX JTOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHMI: COOIIOATh MpaBUjia MOJb30BAHUS XUMUYECKON MOCYI0M 1
nabopatopHbIM 000pymIOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMHU
[0 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IENSIX COXPAHCHHUS CBOETO 3JI0POBBS,
OKpYKalollel MNpUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEUCTBHSI HA KUBBIE OPraHU3Mbl OINPEAEIEHHBIX HEOPraHUYECKHUX
BEIECTB, TOHMMAas cMbIci moka3zarens I1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Has JHUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uHpopmaruio, mepepadaTeiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMU
3aJa4ei.
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IepHomIecKas https://edu.skysmart.ru/
1.1 cnfTeMl:i 9 https://resh.edu.ru/
https://www.yaklass.ru/
XUMHAYECKAX e
skiv.instrao.ru
anemenToB /l. 1.
Menpeneena
CtpoeHue BellecTna. )
1.2 Muoroo6pa3ue 11 1 htt.ps://resh.edu.ru/
skiv.instrao.ru
BEIECTB
N UMIECKIE https://educont.ru
1.3 19 1 3 https://resh.edu.ru/
peaxkuuu N
skiv.instrao.ru
Uroro no pazneny 39
Paznen 2. Heoprannueckasi Xumus
2.1 | Hemeramisl 31 1 3 skiv.instrao.ru
https://educont.ru/?utm_source=
2.2 | Meramist 23 1 2 https://resh.edu.ru/
skiv.instrao.ru
Uroro no pazneny 54
Pazgen 3. Xumus u KU3Hb
https://educont.ru
MeTtoapl mo3HaHUS B
https://resh.edu.ru
3.1  xumuun. XumMus u 9
https://www.yaklass.ru/
KU3Hb N
skiv.instrao.ru
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB I10 102 4 8

ITPOTPAMME







[NOYPOYHOE IIJTAHMPOBAHUE
10 KJTACC

Ne
/
I

Tema ypoka

KomnuectBo yacos

Bcer
0

KonTtpo
JIbHBIC
paboThl

IIpakTrueck
re paboThI

Jara
M3y4YeHUS

DJIEKTPOHHBIE
U poBkIe
o0OpazoBarebHbIE

pecypcsl

[Ipenmet u 3HaueHKE
OpraHN4YeCKOM XMMHH,
MIPEACTABJICHUE O
MHOT000pa3uu
OpraHUYECKUX
COEMHEHHI

05.09.20
23

https://educont.ru
https://edu.skysma

DJIEKTPOHHOE CTPOCHUE
aToma yrieposa
(ocHOBHOE 1
BO30YXJIEHHOE
coctosiHus ). BanieHTHBIC
BO3MOKHOCTH aToMa

yriepoja

06.09.20
23

https://educont.ru
https://edu.skysmart.

ru/

Xumudeckas CBSI3b B
OpraHUYECKUX
COCINMHCHHUSIX.
MexaHU3MBbI
oOpa3zoBaHHs
KOBAJICHTHOM CBSI3H,
CrocoObI pa3phiBa CBs3EH

08.09.20
23

https://educont.ru

Teopus crpoeHust
OpraHnu4YeCcKux
coenuHeHu A. M.
byrneposa

12.09.20
23

https://educont.ru
https://edu.skysmart.

ru/
https://resh.edu.ru/

Buaer nzomepun:
CTPYKTYypHas,
MPOCTPAaHCTBEHHAS.
DOneKkTpoHHBIE 3P HEKTHI
B MOJIEKYJIax
OpPraHUYECKUX
COEMHEHHI

13.09.20
23

[Ipencrasnenue o
KIacCU(UKALIUU U
cucTeMaTHyecKas
Homenkiarypa (IUPAC)
OpPraHHYECKUX BEIIECTB

15.09.20
23

Knaccudukamms
peakuuil B OpraHu4ecKomn
XUMHH

19.09.20
23

CucreMaTuszanus 1
000011IeHNEe 3HAHUH 110
teme «Knaccudukanus u
HOMEHKJIaTypa
OpTraHUYECKUX
COCIIMHECHH.

20.09.20
23




BBogHas koHTpoJIbHASA
pabota Nel mo Teme
«Knaccudukarnus n
HOMEHKJIaTypa
OpraHUYECKUX
COCIIMHECHUI.

22.09.20
23

10

AnkaHbl:
TOMOJIOTUYECKUU PSAI,
obmrast popmyna,
HOMEHKJIaTypa u
M30MepUsl, SJICKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

26.09.20
23

11

duznueckue n
XUMHUYECKHE CBOMCTBA
AJIKAaHOB

27.09.20
23

12

HaxoxxneHnue alikaHoB B
npupojae. CriocoOsr
MTOJTYYCHUS U
MIPUMEHEHHE AJTIKAHOB

29.09.20
23

https://educont.ru
https://resh.edu.
skiv.instrao.ru

13

[{uknoankaHbl: o0mas
dhopmyna, HOMEHKIATypa
U U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB,
CIOCOOBI MOTYyYEHHUS U
MIPUMEHEHHE

03.10.20
23

14

Pemenne pacu€rHbix
3aJa4d Ha ONpeseIeHne
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHu4ecKoro
BEIIIECTBA 110 MACCOBBIM
J0JISIM aTOMOB
3JIEMEHTOB, BXOJSALINX B
€ro COCTaB.
CucremaTtuzanus u
000011IeHYE 3HAHUHN 110
TeMe

04.10.20
23

15

Kountposnb 3Hanuit u
YMEHHH IO TEME
«IIpenenpHble
YTJIEBOJOPOABDY.

06.10.20
23

16

ANKEHBI:
TOMOJIOTUYECKUU PSAI,
obmrast popmyna,
HOMEHKJIaTypa,
3JEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpykTypHas u uuc-
TpaHC-U30MEpHsl AJTKEHOB

10.10.20
23




dusunueckue u
XUMHYECKHE CBOMCTBA

17 11.10.20

ankeHoB. [IpaBuio
23
MapKkoBHHMKOBa

13 CriocoObI TOTydeHUs U 13.10.20
MIPUMEHEHHE AJIKEHOB 3
[TpakTuyeckas pabora Ne

19 1 o reme "llonyuenue 17.10.20
ATUJICHA U U3YYEHUE €T0 23
CBOMCTB"

Pemenne pacu€rHbix
3aJla4 Ha oTpesieNieHue

20  MonexyIspHOH (HopMyIIBI 18.10.20
OpraHr4eCcKOro 23
BEILIECTBA
AJKaMeHbI:

COTPSIKEHHBIE,

5]  M3OTMPOBAHHBIE, 20.10.20
KyMYJIUPOBAaHHBIE. 3
OcobenHoctu
ANEKTPOHHOTO CTPOEHUS

2 XI/IMI/I‘-IGHCKI/IG CBOMCTBA 24.10.20
COTPSIKEHHBIX TUEHOB 3
CriocoObI mosryyeHust u

23 25.10.20
MIPUMEHEHUE AJKaJAUEHOB 3
AJIKUHBL:

TOMOJIOTUYECKUU P,
obmas hopmyna,

24 HOMCHKIATYDA, 07.11.20
ANEKTPOHHOE U 23
MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKY,
¢du3nveckre CBOUCTBA

25 XHWMHYECKHUE CBOMCTBA 08.11.20
AJIKWHOB

23

2 Ka‘IeCTVBeHHI)Ie peakuuu 10.11.20
Ha TPOUHYIO CBSI3b 23

27 CriocoObl mosryyeHust u 14.11.20
MIPUMEHEHHE AKMHOB 23
Pemenue 3agau: pacu€rsl

28 1O ypaBHEHUIO 15.11.20
XUMHYECKON peaKiuu 23

29 CucreMaTuszanus 1
000011IeHIe 3HAHUI 110 17.11.20




TeMe 23
Kontponbhas pabota mo
30 Teme "HenpenenbHbie 21.11.20
YIJI€BOAOPOIBI" 23
ApEHBI: TOMOJIOTUYECKUI
psia, obmas popmyina,
HOMEHKJIaTypa.
31 DNEKTPOHHOE U 22.11.20
MPOCTPAHCTBEHHOE 23
CTPOCHHE MOJIEKYT
OcH30I1a U TOJIYyO0JIa, UX
(bu3nueckue CBOCTBa
https://educont.ru
. https://edu.skysmart.
XHUMHUECKHE CBOMCTBA .y
32 jgigfiélf;:KHHH ggl 120 https://resh.edu.ru/
https://www.yaklass.
ru/ skiv.instrao.ru
XHUMHUECKHE CBOMCTBA
apeHOB: PEaKIuU
33  mpucoenuHEeHus, 28.11.20
OKHCJICHHE TOMOJIOTOB 23
OcH30I1a
OcobeHHOCTH
34 | XUMHYECKHX CBOMCTB 29.11.20
CTUpOJa 23
Pemenne pacu€rHbix
3a/1a4y Ha OTMpeeICHIE
35  MosekyIspHON GOPMYIIBI 01.12.20
OpraHr4eCcKOro 23
BEIIlECTBA
CriocoObI ToTy4eHUs U
36 05.12.20
MIPUMEHEHHUE aPCHOB 73
I'enermueckas CBA3b
37 | MEKIY PasTHIHBIMH 06.12.20
KJaccaMu 23
YTII€BOIOPOIOB
Pacuérel o ypaBHEHUSAM
XUMHYECKUX PEAKIUM.
38 Cucremarn3amnus u 08.12.20
000011IeHYE 3HAHUHN 110 23
TeME
https://educont.ru
TTpHpoHbiii ras, lrllsps.//edu.skvsmart.
39 ?a(;fIyTHLIe He(TSIHBIC ég 12.20 https:/resh.edu.ru/
https://www.yaklass.
ru/ skiv.instrao.ru
40 KameHnHbIit yrosib u
IIPOJYKTHI €70 13.12.20




nepepaboTku 23
Hedts 1 ciocoOw eé

41 nepepaboTku. 15.12.20
[IpumeneHnne npoyKTOB 23
nepepadoTKu HePTH
I'enernueckas cBs3b

4y | MEXKIy PasIMIHBIMU 19.12.20
KJIaccaMu 3
YTJI€BOIOPOIOB
l"anorenonpousBoaHbIE
YTJIE€BOIOPOOB:

43 | BIEKTPOHHOE CTPOCHUE; 20.12.20
peaKuu 3aMEeICHUS 23
rajioreHa
Cucremaruzauus u

44 000011eHre 3HaHU 110 23.12.20
pazneny 73
"Yraesogopobr"

45 KOHTI')'OJILHaSI pabota 510 26.12.20
Teme "YTIeBo10pOIbl 23
[Ipenenvubie
OJTHOATOMHBIC CITUPTHI:

TOMOJIOTUYECKUU PSAI,
obmrast popmyna,

46 | cTpOCHHE MOJIEKYII, 27.12.20  skiv.instrao.ru
n30Mepus, 23
HOMEHKJIATypa,

Knaccuukanus,
(hu3UvecKre CBONCTBRA
XHWMHYECKHUE CBOMCTBA

47 | mpenenbHbIX 09.01.20
OJTHOATOMHBIX CITUPTOB 24
CriocoObI mosryyeHust u

48  npuMeHeHHue 10.01.20
OJIHOATOMHBIX CIIUPTOB 24
ITpocteie 3¢upsr:

HOMEHKJIAaTypa u

49  w3omepusi, 0COOCHHOCTH 12.01.20
(bUBUIECKUX U 24
XUMHYECKHUX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:

STHJICHTJIUKOJb U

50 | rauuepuH, UX 16.01.20
buzmveckue u 24
XMMHYECKHE CBOMCTBA
CriocoObI mosryueHust u

51 npumeHeHue 17.01.20
MHOI'0aTOMHBIX CIIUPTOB 24

52 | ®eHoJI: CTPOCHUE




MOJICKYJIBI, PU3UIECKUE 19.01.20
cBoiicTBa. TOKCUUHOCTh 24
dbenona
XUMUYECKHE CBOMCTBA
53 (beona 23.01.20
24

54 CriocoObI mosryueHust u 24.01.20
npuMeHeHnue peHomna 24
[TpakTuyeckas padora Ne
2. Pemenue

55 | sKcHepuMEHTaIbHBIX 26.01.20
3aga4 no teme "CrnupThl 24
u ¢eHobr"

CucreMaru3zanus u
000011IeHNE 3HAHUH 10
56 o 30.01.20
teMe "CIupThl U
" 24
(heHob
AJNBIETUIB M KETOHBIL:
ANEKTPOHHOE CTPOCHHE
KapOOHWJIBHOU TPYIITIHI;
P PYIIIBE, https://educont.ru
57 | TOMOJIOTHYECKHUE PSAbL, 31.01.20
https://resh.edu.ru/
obmas hopmyina, 24
U30MepHsl U
HOMEHKJIaTypa
AJNbIETUIB M KETOHBIL:

58 | (usmueckue cBONCTBA; 02.02.20
peaKuuu MPUCOCTUHEHUS 24
Peaknuu oxkucieHus u

59 | KauyecTBEHHbIE PEAKLUU 06.02.20
aBIETUIOB U KETOHOB 24
CriocoObI mosryueHust

60 07.02.20
QITBJICTU/IOB ¥ KETOHOB 24
OaHOOCHOBHBIE
npeaebHbIe KapOOHOBBIC

61 P P 09.02.20
KHCJIOTBI, 0COOCHHOCTH 24
CTPOCHUS MX MOJICKYIT
Nzomepus u

KJI

Gy HoMeHiaatypa 13.02.20
KapOOHOBBIX KHCIIOT, HX 24
¢du3nveckrue CBOMCTBA
XUMUYECKHE CBOMCTBA

63 [PCACIBHBIX 14.02.20
OJTHOOCHOBHBIX 24
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB

64 MYPaBbUHOH KHCIIOTBI. 16.02.20
MHuoroo6pa3ue 24

KapOOHOBBIX KHUCIOT




65

Oco0EHHOCTH CBOMCTB:
HEeMnpeIeTbHBIX ’
apOMaTHYECKHX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
kuciaot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

20.02.20
24

66

ITonsiTHE O IPOU3BOAHBIX
KapOOHOBBIX KHCIIOT

21.02.20
24

67

KontponbHas padota mo
TeMe : AIBIETUALI U
keToHbl. KapOoHOBBIE
KHCIIOTHI

21.02.20
24

68

CriocoObI ToTy4eHUs U
IIPUMEHEHUE
KapOOHOBBIX KHCIIOT

27.02.20
24

69

CrnoxxHbie 3(UpHI:
TOMOJIOTUYECKUU P,
obmas hopmyna,
U30MEpHsl U
HOMEHKJIaTypa

28.02.20
24

70

dusunueckue u
XUMHYECKHE CBOMCTBA

a¢hupoB

01.03.20
24

71

Pemenue pacy€THbix
3a/1a4: 10 YpaBHEHUIO
XMMHYECKON peaKiuu, Ha
onpeerIeHue
MOJICKYJIIPHOH (hOPMYJIBI
OpraHuYeCcKOro
BelIeCcTBa

05.03.20
24

https://educont.ru
https://edu.skysmart.

ru/
https://resh.edu.ru/
https://www.vyaklass.

ru/ skiv.instrao.ru

72

[TpakTrueckas padota Ne
3. Pemienue
AKCIIEPUMEHTAITLHBIX
3aja4 1o TeMe
"KapOOHOBBIE KUCIIOTHI.
Cnoxxnbie d¢upsr"

06.03.20
24

73

Kupsl: ctpoenue,
buzmveckue u
XMMHYECKHE CBOMCTBA
(ruzponus)

12.03.20
24

https://educont.ru
https://edu.skysmart.

ru/
https://resh.edu.ru/
https://www.yaklass.

ru/ skiv.instrao.ru

74

Oco0EeHHOCTH CBOMCTB
JKHPOB, COJCPIKAIIIX
OCTaTKHu Here[[e.HbHBIX
KUPHBIX KHCIOT. JKupbI
B IIPUPO/IC

13.03.20
24




MbUuia Kak COJTU BBICIITHX
KapOOHOBBIX KUCJIOT, UX
MOIOIIlEE JEUCTBHUE.

https://resh.edu.ru/

75 15.03.20 | https://www.yaklass.
ITonsitue o o
24 ru/ skiv.instrao.ru
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBsi3b

76  YTICBOMIOPOIOB I 19.03.20
KHCIIOPOJICOACPIKAIINX 24
OpPraHUYECKUX BEIIECTB

77 Pacuérel o YPaBHCHHAM 20.03.20
XUMHYECKHUX PEaKIINi 24
Cucremaruzauus u

78 | 00001IEHNE 3HAHUHA 110 22.03.20
TeMe 24
OOm1ast xapaKTepUCTHKA
YTJIEBOJIOB U

79 | xnaccudukanus 02.04.20
YTJIeBOJIOB (MOHO-, TH- U 24
MOJIMCaxapu/Ibl)

MoHocaxapubl:

80  ¢usnueckue CBOMCTBA U 03.04.20
HAXO0XJEHUE B IPUPOJIE 24
IIpuMeHeHne IIII0KO3BI,

31 e€ 3HaYcHUE B 05.04.20
KHU3ZHEICATCIILHOCTH 24
opranusma
Jucaxapupl: caxaposa,

MaibTO3a U JAKTO3a.

82 Haxoxnenue B mpupoje 09.04.20
U IPHUMCHEHUE 24
JcaxapuioB
[Tonucaxapubr:

CTpOCHHE
MaKpOMOJIEKYI,

83 buznveckue u 52'04'20
XUMHYECKHUE CBOICTBA,

MIpUMEHEHNE
Pemenue pacueTHbIx
3a/1a4y Ha OINpeJeIeHUe

gq | JlOTH BBIXOIA IPOTYKTA 16.04.20
peaxkuu ot 24
TEOPETUYECKU
BO3MOYKHOT'O
Cucremaruzauus u

&5  0000meHne 3HaHUH 10 17.04.20
pasaeny 24
KonrponsHas pabora no

86 Teme 19.04.20
"Kucnoponcoaepxkariue 24




OpraHUYECKHE
coenuaeHud"

AMUHEL:
KJaccuukanms,
CTPOCHHE MOJICKYI,

87  obmas dpopmyna, 23.04.20
U30Mepus, 24
HOMEHKJIaTypa U
¢du3nveckre CBOMCTBA

23 XHUMUYECKUE CBOMCTBA 24.04.20
anndaTuuecKux aMHMHOB 24
AHWIVH: CTPOEHUE

gy | AHWIMHA, oco6eH£{ocm 26.04.20
XUMHUYECKUX CBONCTB 24
aHWJINHA
CriocoObI mosryueHust u

90 npumeHeHune 30.04.20
ann(aTuyecKux aMHMHOB 24
AMUHOKHUCIIOTHI:

HOMEHKJIaTypa U

g  UsoMepus, dusnueckue 03.05.20
cBoiicTBa. OTHENLHEBIE 24
MPEICTABUTENH O~
AMUHOKHCIIOT
XHUMUYECKUE CBOMCTBA
AMUHOKHCIIOT, UX

9 OMOJIOTHYECKOe 07.05.20
3HaYE€HUE AMUHOKHUCJIOT. 24
CuHTE3 ¥ THAPOIU3
MENTHIOB
benku xak npupoaHsie

g3 | TOTMMEpBL; CTPYKTYpEI 08.05.20
0clKOB. XMMUYCCKUC 24
CBOICTBa OEIIKOB.

[TpakTuueckast paborta No
4. Pemenne
AKCIIEPUMEHTAILHBIX

94  3amay mo teme 14.05.20
"AzoTcoaepkaiiue 24
OpraHUYECKUE
coeIMHEeHUS"

A3zoTcoaepixaiiue
TETEPOIUKITNIECKUE

95  SOCAMHCHIDL 15.05.20
HyxknenHnoBbIe KUCTOTHI: 24
COCTaB, CTPOCHHE U
Ounosornueckas pojb
Kontponbnas padota mo

96 Teme "A3oTconepxaiiue 17.05.20
OpraHNu4ecKue 24




coenuHeHus"

97

OCHOBHBIE TTOHSTHSA
XHUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METObI
UX CHHTE3a —
MoJIMMEpU3aus U
MMOJTUKOHICH CAITHS

21.05.20
24

98

IInacTmaccer.
Yrunuzanusa u
nepepaboTka .
Harypanbnsie u
CUHTETUYECKHE KAYUYKH.
Pe3una

22.05.20
24

https://educont.ru
https://edu.skysmart.

ru/
https://resh.edu.ru/
https://www.yaklass.

ru/ skiv.instrao.ru

99

[TpakTrueckas pabota Ne
5. Pemenue
AKCTICPUMEHTATbHBIX
3aJ1a4 I10 TeMe
"Pacmo3HaBanne
OpPraHUYECKUX
coenuHeHun"

24.05.20
24

Bosiokna: HatypaibHbIE,
UCKYCCTBEHHBIE,
CUHTETUYECKHUE.
ITonmumepst
CHELUAIBbHOTO
HA3HAYCHUS

28.05.20
24

https://educont.ru
https://edu.skysmart.

ru/
https://resh.edu.ru/
https://www.yaklass.

ru/ skiv.instrao.ru

[TpakTuyeckas pabora Ne
6. Pemmrenne
BKCHepI/IMGHTaﬂbHBIX
3aJ71a4 110 TEME
"Pacno3naBanue
IUIACTMACC ¥ BOJOKOH"

29.05.20
24

O06001IeHne 1
CUCTEMaTHU3aluAd
M3Y4YEHHOT0 MaTepuaia
o TeMe
"BricokoMoOneKyspHbIE
coeIMHEeHUs"

31.05.20
24

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

102
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YYEBHO-METOAMYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIAA YHEHUKA

* Xumus, 11 xknacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., JIéskun A.H.,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnieHne»

Xumus, 10 xnacce/I"abpuensn O.C., OctpoymoB WN.I'., Akunoneproe o6mectso "M3narenscTBo
npocaenieHue"”

METOANYECKHWE MATEPUAJIbI AJI1 YUUTEJLA

Xumus.Peanu3zarus oOpa3oBanus: MmeToanueckoe mocobue ans yuutens / Kapepuna A. A.,
[Tnuyruna I'.B.; mox pen.l'. B. [Tuuyrunoii. M.

: ®I'BHY «MHCcTUTYT cTpaTeruu pa3Butus oopaszoanus PAOy», 2022
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https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet- himiya_ type-
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