MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUHACKOM ®EJEPAIIIN
MunucrepcTBo oopazoBanusi HoBropoackoii od1actu

Komurer o0pa3oBanus OKyJIOBCKOIr0 MyHUIIMIIAJIBHOIO PaiiOHA
MAOQY CIII n. bopoBénka

PACCMOTPEHO COI''TACOBAHO YTBEPXﬂEHO

Ha I1e1aroru4eCKoM 3aMECTHUTEIIb JUPEKTOpa /ﬁﬁpeﬂopmxonb\
dopRTe no YBP &l f"";.f'"fiq(?e\lesuqaa JLH.
[IpoTtokom Ne 1 Mcnae; oo Muxaiinosa T.I1. ‘Y\ﬂpﬁ\xaﬁ N8 g $i%y ‘

ot 30 aBrycra 2023 r.

30 aBrycra 2023 T. oF 30%wycfa 202 r.

PABOYASI [TIPOTPAMMA
(ID 3355571)

yueOHoro npeamera « XuMus. Yry0JIeHHbIN YPOBEHb»

st ooygaromuxest 10 —11 kiaccos

n. boposénka 2023



HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamMma no XuMuUU Ha YPOBHE CpeIHEro 00111ero oopa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOOBaHUN K pe3ybTaTaMm
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl  CPEIHEro O0OIIero
obpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konnenuu
npernojaBaHus  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTENIbHBIX
OpraHU3aAUAX Poccuiickoiu denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareNbHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 romay
(Pacnopspxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXHOE MECTO B
CUCTEME eCTECTBEHHO-HAy4yHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3yuenue mnpenmMera, peanuzyeMoe B YCIOBHUSX JU(DPEpeHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHusi, MPHU3BaHO O00eCeunuTh 00111e00pa30BaTEeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzanusX  MNpodecCHOHaIbLHOTO
oOpa3oBaHMs, B KOTOPBIX XHUMHS SBJISICTCS OJHOM W3 MPUOPUTETHBIX
JTVCHUTLINH.

B mporpamme mo XuMuM Ha3HAUYE€HHE MpeaMeTa «XUMHSD TOIYy4aeT
noJpoOHYI0 HWHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAEpKaHuUsl,
pe3ynbTaTOB OOYYEHHS W TPEOOBAHHMI K YPOBHIO MOATOTOBKHU BBIMTYCKHHKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUN:

e  HMHPOPMAIMOHHO-METOINYECKAs, peaan3alus KOTOPOM oOecreynBaeT
MOJIYYCHHE TIPEJICTABIICHUS O IENSIX, COACpKAHUU, OOIIeH CTpaTeruu
oOy4eHHsl, BOCIUTAHUS W PA3BUTUA OOYYAIOUIUXCS CpEJACTBAMU
IpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeNIeNICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
M3y4deHus1 y4eOHOTO MaTeprana, KOJMYeCTBEHHBIX U KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TTOJAXO0A0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIICHKA 00pa30BaTENIbHBIX OCTIXKCHHUM O0ydYaromuxcs B
paMKax UTOTOBOHM aTTecTan B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YUEHUS XUMUU:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPIKaHKE, 00s13aTeIbHOE
JUTST M3YYEeHHS B paMKaxX OTICIBbHBIX MpoQuiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JaéT MPUMEPHOE pacrpesieieHre yueOHOTO BpEMEHH, PEKOMEHTyeMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e mpelyiaracT NPUMEPHYIO IOCIEI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e JHAET METOAMYECKYK) HWHTEPIPETALMIO LEJIed W 3a4a4 U3y4YeHUs
npenMera Ha  yrayOJI€HHOM YpPOBHE C  Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B  CHUCTEME CpeAHero  obmero  oOpa3oBaHUS,



collepKaTeIbHOM  XapaKTePUCTUKH  IUJIAHUPYEMBIX  PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOH 00pa3oBaTEIbHOU MPOTrpamMMBbl CPEAHETO OOIIETO
o0Opa3oBaHusl (JTUYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), & TAKXKe
C YYETOM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATENIbHBIX JEHCTBUN
00y4Jaromierocs o OCBOCHUIO COJIEPKaHUSI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULIKMAM B IIPOrpaMMe MO XUMHUHU MPEAYCMOTpEeHa
IPEEeMCTBEHHOCTh € OOYYEeHHEM XHWMHUU Ha YpPOBHE OCHOBHOTO OOIEero
oOpa3zoBanus. 3a TIpeAellaMd YCTAaHOBJICHHOW MPOTpaMMONl TI0 XHUMHUHU
00s13aTeIbHOM  (MHBAapUAHTHOM) COCTABJSIONICH  cojep)kaHus  y4eOHOTo
npeaMera «XHUMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOM
COCTABJISIIOLICH, KOTOpas JIOJDKHA  ONPEAENsIThCS B COOTBETCTBUHU  C
HaIpaBJICHUEM KOHKPETHOTO podusis 00ydeHusl.

B cootBercTBHM ¢ KOHHenTyalbHbiMU TonoxkeHusmu OI'OC COO o
HA3HAYEHUU TIPEIMETOB 0a30BOro W YIIIYyOJIEHHOTO YpOBHEM B CHCTEME
muddepeHIupoOBaHHOTO 00yUYeHHs Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHUs
XUMHUSI Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HalpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C TOCIEAYIONIMM JTarioM TOJYyYEHUS] XUMHYECKOTO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CIEIUAIbHBIX €CTECTBEHHO-HAy4YHBIX U
XUMUYECKUX  JIUCHMIUIMH B By3aX M OpraHW3alusX  CPEIHEro
npodeccroHanbHOTO O00pa3oBaHus. B 9Tol cBsA3M U3ydYeHHE TMpeaMera
«X¥UMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHE W YIIIyOJICHHE
TEOPETUYECKOW M TPAKTUYECKON TMOJTOTOBKH OOYYarONIMXCs, BBIOPABIINX
omnpenenéHHplii  npopuib OO0ydeHHs, B TOM YHCJIE€ C MEPCIEeKTHBOU
MOCJICYIOMIETO TOJYYeHHs] XUMHUYECKOTO0 O0pa3oBaHUsS B OPTraHU3AIUsAX
npodeccronansHoro oopazosanus. Hapsmy ¢ atum, B cBete TpedboBanuiit ®I'OC
COO k maHupyeMbIM pe3yJibTaTaM OCBOEHUs (eepaibHON 00pa30BaTEIbHOM
IpOrpaMMbl CpeHero o01ero oOpa3oBaHMs W3Y4YEHHUE MpeaMeTa «XUMHS»
OPHUEHTHPOBAHO TAaKK€ Ha pEIICHHWE 3a/ad BOCIMUTAHUS W COIUAIBHOTO
pa3BUTHS O0yYarolmuUXcsi, Ha (OPMUPOBAHUE Y HUX OOIICHHTEIIICKTYaIbHBIX
YMEHUH, YMEHHUI pallioOHAIN3alMd y9eOHOTO TpyJa U 0000IIEHHBIX CIIOCOOOB
JEeSATEeTbHOCTH, UMEIOIINX MEXAUCITUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocraBnsomuMHu  mpeaMera  «XuUMHUS» Ha  YpOBHE  YIUIyOJIIEHHOTO
U3YYCHUS SIBIIAIOTCS yriayOia€HHbIE Kypchl — «Oprannyeckast xumusi» u «O01as
W HeopraHuyeckas xumus». [Ipu ompeneneHun MNOAXOM0B K OTOOpPY W
CTPYKTYPHOM OpPTaHM3AIlMU COJCPKAHUS ATUX KypCOB B MPOTpaMMe M0 XUMHH
3a ocHoBy mpuHATH monoxeHuss PI'OC COO o paznuuusx 0a3oBOro u
yIIyOJIEHHOTO YPOBHEH M3YUYEHUS TIPEMETA.

OcHoBy coaepxkanust KypcoB «Opranuueckas xumusiy U «OOmas u
HEOPraHWYEeCKasi XUMHs» COCTaBIIACT COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIINXCS K 0a30BOMY YPOBHIO M3yU€HHUS MpeaMeTa. ITa cuctemMa
3HaHUU TIOJy4aeT OmpeleiEHHOE TEOPETHUECKOEe IOMOJHEHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbImuii 00BEM  (PAKTOIOTHUECKOTO
MaTepuana. Tak, Ha YriIyOJE€HHOM ypOBHE H3y4Y€HHUs MpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAUUTEIHLHOTO YBEIUYCHHUS O00BbEMA 3HAHUM O XUMUYECKUX
AJIEMEHTaX M CBOMCTBAX WX COCJAMHEHHMI HAa OCHOBE PACIIUPEHUS U YTITyOICHUS
MIPEICTABIICHU O CTPOSHUH BEIIECTBA, XUMHUECKOU CBS3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUSI PEAKIMH, pPAacCMATPUBAEMBIX C TOYKHA 3PEHUS XUMHUYECKON
KHHETUKA W TEepMOAWMHAMUKH. VI3ydeHWe TepuoguvecKoro 3aKkoHa U
[lepmonnueckold  CHUCTEMBI ~ XMMHYECKHX  DJIEMEHTOB  Oasupyercss  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TPEJCTABICHUAX O CTPOCHHH aTOMa.
XuMudeckasi CBsi3b OOBSICHACTCS C TOYKH 3PEHUSI SHEPTETHUECKUX M3MEHEHUN



npu e€ 00pa3oBaHUU U Pa3pylICHUH, a TAKXKE C TOYKU 3PEHUS MEXaHU3MOB €€
oOpa3zoBanusi. M3ydenuwe THNOB peakiuil AONONHSAETCS (HOPMUPOBAHUEM
IPEICTaBICHUN 00 PIEKTPOXUMHUYECKUX TMPOIEcCcax U AJIEKTPOJIU3E PACILIABOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckod XWUMHUU IPU PACCMOTPEHHUH
PEaKIIMOHHON CIMOCOOHOCTH  COEIUHEHUM yienseTcss 0co00oe BHUMaHUE
BOIIpOocaM 00 DJJIEKTPOHHBIX 3(]derTax, O B3aUMHOM BIHMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKuil.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpNKaHUE KYypCOB XHUMHUU
yrayOJaEHHOTO YpOBHA H3Y4YEHHUs [UIs KJIACCOB OMNPEAEIEHHOro Mpoduis
(rmaBHBIM 00pa30oM Ha WX CTPYKTYpY M XapakTep JAOMOJHEHUN K oOuiei
CUCTEME MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHBIC TTpeAMEThI. Tak,
HampuMep, B COJEPXKAHUU MpeaMeTa g KIacCOB XHUMHUKO-(DU3UYECKOTO
npoduiiga 6oJbiioe 3HaYeHHE OyAyT UMETh 3JIEMEHThl y4eOHOTro MaTepuala 1o
oOmeit xumuu. [lpu u3ydeHun mnpenMera B JIaHHOM cCllydae akIeHT OyaeT
clellaH Ha OOIIHOCTh METOJIOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U TEOPHUMl B
XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKYJsipHasi TEOpHUs B
¢bu3nKe), 3aKOHBl COXPAHEHHUS] MACChl M DHEPTUU, 3aKOHBI TEPMOJIUHAMUKH,
3JIEKTPOJIN3A, IPEICTABICHUS O CTPOCHUH BEILLIECTB U JIPYTOE€.

B 1O )€ Bpems B coaepKaHUM MpeaMeTra sl KJIACCOB XHMHUKO-
OroN0orUYecKoro nMpoduis OOIBIINI yIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumusi. B aTOM ciiyqae mpenocTaBisieTcss BO3MOXHOCTH It OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alii KIEeTKH Kak
OMOJIOTUYECKONW CHUCTEMBI, B COCTaB KOTOPOW BXOJST, K NpPUMEPY, TaKHe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJbI, OEIKHU, YTIEBOJIbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTABUTEIICH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEILECTB CIIYXAaT OCHOBOW [JIsi U3YUYEHHUS
CYIIIHOCTH TpOI11eccoB (POTOCUHTE3, IbIXaHMSI, TUIIEBAPEHUS.

miaHe (OPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS
OOIlIEHAyYHbIX METOJIOB TO3HAHUS W OIbITa MPAKTUYECKOTO TMPUMEHEHUS
HAyYHBIX 3HAHUU H3Y4YEHUE TMpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SX C YYCOHBIMU MPEIMETAMU, BXOIAIIMMU B
COCTaB  TMpeAMETHBIX  obnacteld  «EcTecTBeHHO-HAaydHbIE  MPEAMETHDY,
«Marematuka u nHbopMaTHKa» U «PycCKuii SI3bIK U IUTEpATYpay.

[Ipu usydyeHun yueOHOTO TpenaMeTa «XUMHs» Ha YTIIYOJIEHHOM YPOBHE
TaK)ke, KaKk Ha YPOBHE OCHOBHOTO W CpemHero oOmiero obpaszoBanus (Ha
0a30BOM  ypOBHE), 3ajayeii  MEPBOCTENEHHOW 3HAYMMOCTH  SIBIIACTCS
dbopMHpOBaHWE OCHOB HAyKH XHUMHH Kak O0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IIPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. PerieHue 3Toil 3amaun Ha yriayOon€HHOM
YPOBHE U3YUYEHHUSI IPEAMETA IPEANOJIaracT peaan3aluio TaKuX eyei, Kak:

e (opMupoBaHue MNpeACTaBICHUI: O MaTEpPHAILHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTU SIBIICHUW NPUPOABI, O MECTE
XUMHUH B CHUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B
o0OecrieueHn YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUU
MPOOJIEM IKOJIOTHIECKOM, IHEPTETUICCKON U THUIIEBON OE30MacHOCTH,
B Pa3BUTUM MEJIULHHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEpIuy, B obecrieueHun pPalMOHAIILHOTO
IPUPOIONIONB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH
KyJIbTYyphl ~4YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;



OCBOEHUE CHUCTEMBl 3HAHUMW, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOU KApTHUHBI MUpa:
(GyHIaMEHTAJIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XMUMHUH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJEKYJISIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEAKIUN, O
XMMUYECKOM PaBHOBECHH, PACTBOPAaX M JUCIEPCHBIX CHCTeMax, 00
001X HAYYHBIX MIPUHIMIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHne y  0OydYaromUXcsi  OCO3HAHHOTO  TOHUMAaHUSs
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX UACH U MpoOIeM COBPEMEHHOW XMMHHU, JIJIsi OOBSICHEHHS U
IIPOTHO3UPOBAHUs  SIBJICHUW, MMEKIOIIUX  E€CTECTBEHHO-HAYYHYIO
OpPUPOAY; TPAMOTHOTO pelIeHUs MpoOJeM, CBS3aHHBIX C XWUMHUEH,
IIPOTHO3UPOBAHUs, aHajlW3a MU OLEHKU C IMO3ULHUM HKOJOTMYECKON
0€e30macHOCTH  TOCHIEJCTBUI  OBITOBOM U MPOW3BOJICTBEHHOU
JNEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHUYECKUM IIPOU3BOACTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKOI BEIIECTB;

yrayOJeHue TMpejCTaBiICHUN O HAyYHBIX METOJax IIO3HaHWUS,
HEOOXOMUMBIX JJI MPUOOPETEHUS] YMEHHM OpPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SBJICHUMN, MMEIOIIMX MECTO B
IIPUPOJE, B MPAKTUYECKOU JIESITEIbHOCTU U ITIOBCEAHEBHOM KU3HU.

B miaHe peanuzanuu MEepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIETOCTHOM CUCTEMBI CpelHero o01ero oopa3oBaHus MpU U3y4YEeHUU
npenMera «XuMUs» Ha yrayOn€HHOM ypoBHE O0COOYI0 aKTyalbHOCTb
IpPUOOPETAIOT TaKKe eI U 3a7a4u, KaK:

BOCIIUTaHWE YOCKIECHHOCTH B II03HABAEMOCTH SBJICHHA TMPUPOIHI,
yBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPETUUYECKUX U
NPUKJIATHBIX UCCIICIOBAaHUHN B XUMHUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOCHUS
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HMHTEIUICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH o0O0yuaromuxcsi, (GOpMHUpPOBAHUE Y HHUX
CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHUIO YCHENIHOW MNPOPECCHOHAIBHOW U
OOIIIECTBEHHOMN JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dbopMUpOBaHNE YMEHHI W HABBIKOB Pa3yMHOI'O MPHPOJIOIOIL30BaHNS,
pPa3BUTHE  DKOJOTHYECKOM  KyJIbTYpPhl, TMPUOOPETEHHE  OIbITa
0OIIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmee 4YHMCIIO YacoB, MPEIYCMOTPEHHBIX JJs HW3Y4YeHHS XHUMHUU Ha
yriayOJI€HHOM YpOBHE CpeAHero oluiero oopa3zoBanus, cocrapisier 204 yacos:
B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeamMer W 3HaUYeHHE OPraHUYECKOW XHUMHH, TPEACTaBICHUE O
MHOT000pa3uu OPraHUYECKUX COCTUHEHHI.

DNEeKTPOHHOE CTPOCHHE aToMa YTriepojia: OCHOBHOE U BO30YXKAEHHOE
cocTosiHus. BalleHTHbIE BO3MOXHOCTU aToma yriiepojaa. XMMUYECKasl CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THUMbl TUOPUIM3AIMK aTOMHBIX OpOuTaNeu
yraepoja. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOM CBsi3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TIEpeKphIBaHUS aTOMHBIX OpOuTanei, 6- u -
cBs3u. OnuHapHasi, BOMHAas U TpoitHas cBsa3b. CrocoObl paspbhiBa CBsI3E B
MOJIEKYJIaX OpraHudeckux BemiecTB. l[loHsTHE O CBOOOJHOM paauKale,
HyKj1eoduie u anexTpoduie.

Teopust crpoeHuss opraHudyeckux coeauHeHuid A.M. byrnepoBa wu
COBPEMEHHBIE TIPEACTABICHUSA O CTPYKType MOJEKYJd. 3HAYEHHUE TEOPUH
CTPOCHHUSI OPraHUYECKUX COCIMHEHUH. MOJEeKyIspHble W CTPYKTYpHbBIE
dbopmynbl.  CTpykTypHble (GOPMYJIbl  Pa3lUYHBIX BUJOB: pa3BEPHYTas,
COKpal€HHas, ckenetHas. WM3omepus. Buasl wu3zoMepun: CTpyKTypHas,
IPOCTPAHCTBEHHAA. JIEKTPOHHbIE H(G(EKTHI B MOJIEKYJaX OPTraHUYECKUX
COeIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccupuKalvu OpraHUYEecKUX BemecTB. [loHaTHE O
GyHKIIMOHATBHOU CpYIIIIE. I'omonorus. ['omonornueckue psABL.
Cucremarnueckass HoMeHkiIaTypa opranudeckux coeauHenuit (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTAEJIBHBIX MPEICTABUTENCH.

OcobeHHocTy U KiaccuUKaIUs OpraHuYecKux peakiuii. OKucIuTeIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEUIECTB M HX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha UX
OCHOBE, OMBITHl MO MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IMPU HArpeBaHUU
(raBnienue, OoOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psijy akaHoB, 001mas popMyia, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKaHOB,
Sp°-rubpuaM3aIysl aTOMHBIX OpOWTalel yriepoaa, O-CBi3b. Duznueckue
CBOWCTBA QJIKaHOB.

XHUMUYECKHE CBOWMCTBA AJIKAHOB: PEAKLMHM 3aMEIICHUS, M30MEpPHU3alNH,
JNETUAPUPOBAHUS, LIMKIU3AIMY, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrapnenue
0 MEXaHU3ME PEeaKLUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUueHUs U MPUMEHEHUE AIKAHOB.

[Muknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa W  H30MEpHS.
OcoOEHHOCTH CTPOEHHUSI W XHUMHYECKUX CBOMCTB MajbiX (LMKJIOMPOIAH,
MUKJIOOYTaH) © OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IUKIIOAIKAHOB.
CnocoObl MoJIy4eHUs U MPUMEHEHNE IUKIOAIKAHOB.

Ankenpl.  ['oMonorm4eckuid  psng = ajdKeHOB, oOmas  dopmyIa,
HOMEHKIIATypa. ONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
QJIKEHOB, SP -rHOpHAM3alMs AaTOMHBIX OpOHUTallell yriiepoja, G- U TM-CBS3H.
CtpykTypHas U reoMmeTpuyeckas (LHUc-TpaHc-) u3oMepus. Pusnueckue



CBOMCTBAa aJKEHOB. XHMHMUYECKHE CBOICTBA: peakUUd MPUCOCIUHECHHUS,
3aMEIICHUS B 0-TI0JI0KEHUE TIPU IBOMHOM CBS3H, MOJIUMEPHU3ALIMN U OKUCIICHUS.
[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peaklMd Ha JIBOMHYIO CBS3b.
CriocoObl IOJTy4eHHs ¥ IPUMEHEHHE aJIKEHOB.

AJKaveHsl. Knaccuduxkanus aJIKaJEHOB (compsikEHHBIE,
U30JIUPOBAHHbIE, KyMyauposannvie). OCOOCHHOCTH DJIEKTPOHHOTO CTPOEHUS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanust conpsKEHHBIX AUEHOB. CrocoObl MOMYyYEeHUs] U TIPUMEHEHHE
AJIKaIUCHOB.

Anxunbl.  ['omMonornueckuii  pan  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa M HM30MEepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl ~QJIKWHOB, SP-TUOpHUIM3aIMsl aTOMHBIX opOuTanei yriepoja.
dusnyecKkue  CBOMCTBA  AJIKMHOB. XMMHMYECKHME  CBOMCTBA:  PEaKUUU
NPUCOEANHEHUS, AUMEPU3AIMU WU TPUMEPHU3ALUU, OKHCIeHUsA. KucinoTHbie
CBOWCTBA AaJKWHOB, HMEIOIIMX KOHIIEBYID TPOMHYIO CBsi3b. KauecTBEeHHBIE
peakiMu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHHE aJIKMHOB.

ApomaTrueckue yrieBoAopojibl (apeHbl). ['oMonornyeckuii psij apeHoB,
oOmass  ¢dopMmyna, HOMEHKIaTypa ©  H30MEpHUsA.  ODJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue CcBOWCTBa
apeHoB. XMMHYECKUE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIICHUS
B OEH30JbHOM KOJIBIIE U YTIEBOJAOPOJIHOM paJUKale, Peakiuy MPUCOSTUHECHHUS,
OKHCJIeHHE ToMoyioroB Oenzona. [IpencraBieHne 00 OpPUEHTUPYIOIIEM
JICUCTBUM 3aMECTUTENIE B OEH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIbHBIX
paanKaIoB, KApOOKCUIBLHOM, TUIPOKCUIILHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB
rasioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarius
crupodia. CriocoOBI TOyYeHNs 1 IPHMEHEHNE apOMATHICCKUX YITICBOAOPOJIOB.

[Mpuponuwiii  ra3. IlomytHeie HedTanbie ra3pl. Hedts u e
npoucxoxaenue. KaMeHHbI yTroiab U NPOAYKThI ero mnepepaboTku. CrocoOsl
nepepaboTKu He(THU: MEPEeroHKa, KPEKUHT (TEPMHYECKHH, KaTaTUTHYECKUN),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HedTH, WX TPUMEHEHHE B
IIPOMBIIIVICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajoreHa Ha TUJPOKCOTPYIIY, HUTPOTPYNIy, LHUAHOTPYIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO U CIHPTOBOTO
pactBopa mienoun. BzauMoaencTBie TUraJoreHaaIkaHoOB ¢ MAarHUEM U IUHKOM.
[TonatTe 0  METa/UNIOOPraHMYECKUX  coeAuHeHusx.  Vcmolsib3oBaHHe
TJIOTEHIPOU3BOIHBIX YTJIEBOJOPOJAOB B OBITYy, TEXHUKE W TP CHHTE3E
OpraHUYeCKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
u3ydeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (PacCTBOPUMOCTD),
KaueCTBEHHBIX PEAKIMK yTIEBOJAOPOIOB PA3IMYHBIX KJIACCOB (0OecIBeUnBaHUE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEPMaHTaHaTa Kajus, B3aMOJICHCTBHE
alleTWJIeHa ¢ aMMHMAYHBIM pacTBOpOM oOkcuaa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHEe yriiepoja U BOJAOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJTYyUYCHHE
ATUJICHA M M3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmMu «HedTb» u
«Yromp», ¢ oOpaslamMu TIaCTMAacC, KaydyKOB W PE3UHBI, MOJICITUPOBAHHE
MOJIEKYJI YTIIEBOOPO/IOB U raJOTr€HIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucsopoacoaep:kanue oprannyeckue coeInHeHNsI.

[IpenenvHbie ogHOaTOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMepe
MEeTaHOJia U 3TaHo’da). ['omosnormueckuii psia, obmias Gopmyna, HU30Mepus,



HOMEHKJaTypa u Kkiaccuduxanusa. Dusmdyeckue CBOICTBA MpeACIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOAHBIE CBS3M MEXKIYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, JETUapaTalyd, OKHCIICHHUS,
B3aUMOJCHCTBUE C OPraHMYECKUMH M HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTBeHHass peaknus Ha OJHOATOMHBIE CHHUPTHL. J[lelicTBUE 3TaHONA H
METaHOJIa Ha oOpranu3M uenoBeka. CrnocoObl MOMyYEeHHS U TPUMEHEHUE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMmepusa. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHOroaToOMHbIE CIUAPTHI — 3THICHIJIMKOIb U INHUIEPUH. PU3NYECKUE U
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBUE  C
OpPraHUYE€CKUMH W HEOPraHMYECKMMH KHUCJIOTaAMH, KAYECTBEHHAs peaklMs Ha
MHOTroaToMHble  crnuptThl.  IlpencraBieHue O  MEXaHU3ME  PEAKLIHM
HykieomibHOro 3amemnienus. JleiicTBue Ha opraHu3m uesnoBeka. CrocoObl
MOJIYYEHUS U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIbI U
6eH3osbHOrO sAapa. Pusznueckue cpoiicTBa peronaa. OCOOEHHOCTH XUMUYECKUX
cBoicTB (¢enona. KauectBennole peakiuu Ha (eHosn. ToxkcuyHOCTh (peHona.
Crnioco6bl ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOonunbHble cOEIUHEHUS — ajbJACTUIbl W KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHUIBHOM Tpymmbl. ['OMonorudyeckue psajabl ajabIACTU]IOB U
KETOHOB, 0011as ¢popMyia, U30MepUsi U HOMEHKIIaTypa. DPu3nuecKre CBOMCTBA
anbAETUJOB M KETOHOB. XUMHUYECKHUE CBOMCTBA aJIbJIETUJIOB U KETOHOB:
peakuuu npucoeauHeHus. OKUCIEHUE allbJIETU]IOB, KAUECTBEHHbIC PEAKIIMU Ha
anbaeruabpl. CrocoObl MOTyYeHUsS! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TpeJeinbHble KapOOHOBBIE KHCIOTHL. (OcoOeHHOCTH
CTPOCHHS MOJIEKYJT KapOOHOBBIX KHCIOT. WM3omepuss W HOMEHKJIATypa.
®duznyueckre CBOWCTBA OJHOOCHOBHBIX TMPENETbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsi3u MexAay MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUs dTepUPHUKAIINU, PEAKIINH C YIaCTHEM
yIAEBOAOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MYpPaBBUHOW KHCIIOTHI.

[TonsiTue 0 mNPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEACIbHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHUCJIOT,

TUJIPOKCUKApPOOHOBBIX KUCIOT. [IpencraButenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTEapHHOBAasl, NATbMUTUHOBAS, OJICMHOBAS, JIUHOIEEAA, TUHOIEHO8As KUCIOTBHI.
Crioco0bl IOJTydeHHMS ¥ IPUMEHEHUE KapOOHOBBIX KHCTIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psa, odmast Gopmyia, usoMepus u
HOMEHKIaTypa. OuU3ndeckue U XMMUYECKUE CBOMCTBA: TMIAPOJIM3 B KHUCJIOU U
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, puznueckne 1 XMMHUYECKHUE CBOMCTBA KUPOB: THAPOIIU3
B KUCJOW W IeraoyHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEpKAIIUX
OCTAaTKHU HENPEIEIbHBIX KUPHBIX KUCIOT. XKupsl B mpupose.

MBpbI14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeiCTBUE.

Obmas xapakTepuctuka yriaeBoaoB. Knaccudukamnus yrineBogoB (MOHO-,
IU- W ToJucaxapuibl). MoHoOcaxapuIbl: TJIOK03a, (pyKTO3a, TalaKkTo3a,
pubo3za, nezokcupr0o3a. OU3NYECKUE CBOMCTBA M HAXOXIEHUE B TMPHUPOJE.
®dorocuHTe3. XHUMHUYECKHE CBOWCTBA TIJIIOKO3bL: PEAKIMU C y4aCTUEM
CIUPTOBBIX M aJbJETUIHOW TPYMI, CIUPTOBOE W MOJIOUHOKHUCIIOE OpOKEeHHE.
[IpuMeHeHne TIIIOKO3bl, €€ 3HAYEHHWE B JKU3HEACSATENBHOCTH OpraHu3ma.
Jucaxapuapl: caxapo3a, MajlbTO3a H JAakKro3a. BoccTaHaBIMBaOIIME W



HEBOCCTaHABIHMBAIOIINE aucaxapuisl. [ maponn3 aucaxapuaos. HaxoxaeHue B
npuposie U npuMeHeHue. [lonmmcaxapuapl: Kpaxmal, TIUKOTeH M IEJUTF0JI03a.
CrtpoeHre MaKpOMOJIEKYJI Kpaxmaja, TITUKOTeHa W IeJUTI0I03bl. Duznueckne
CBOWCTBa Kpaxmalla H IeJUTION03bl. XHMHUYECKHE CBOWMCTBAa Kpaxmana:
THIPOJN3, KAueCTBEHHAs peakius ¢ HOAOM. XHMHYECKHE CBOWCTBA
[EJUTION03bl:  THAPOIN3, TMONy4YeHHe dPUpoB Iemmoio3sl. lloHatne 00
MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pPacTBOPUMOCTh PA3NUYHBIX CIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C
HaTpUEM, OKHCJICHHE 3THUJIOBOTO CIMPTA B ajJbJCTHA Ha pAacKaIEHHON MeTHON
IPOBOJIOKE, OKHCIICHHWE ATHJIOBOTO CIHpTa JAUXPOMATOM Kaius (BO3MOYKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIIMM Ha aJbJIETUIbI (C
ruapokcusiom  auammuncepeOpa(l) wu  rumpokcuaom  meau(ll)), peaxius
rnepuHa ¢ ruapokcugom  Menu(ll), xuMuueckuwe cBoMCTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJICHCTBHUE pPACTBOpA TJIIOKO3bI C THAPOKCHIIOM
meau(ll), B3aumoelicTBre Kpaxmayia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay o TemaM «Cruptel U ¢eHonb», «KapOoHoBbie KuCHOTHL. ClOXKHBIE

3(UpBD.
A3oTcoaep:kanue OpraHnyecKue coeTuHeHms.
AMUHBI — OpraHuyYeckhe NpOoU3BOAHbICE ammuaka. Kiaccudukarms

aMUHOB: anuaTUYeCKUe W apoMaTHYECKHE; TEpPBUYHBIC, BTOPUYHBIE W
Tpetuunbie. CTpoeHrue MoJieKys, 001as Gpopmyina, u3oMepusi, HOMEHKIIATypa U
¢usnueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA amu(aTUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJKWIMPOBAHUE, B3AUMOJCHUCTBUAE MEPBUYHBIX aMUHOB C
a30TUCTON KUCH0TOW. COJIA alKUIAMMOHMUSL.

AHWINH — MNOpPEICTaBUTEIb aMUHOB apomaTuyeckoro psna. CrpoeHue
aHWIMHA. B3anmHOE BIMSHHE TPynI aroMOB B  MOJIEKYyJIE AaHUWJIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHMJIMHA. KadecTBEHHbIE peakiuu Ha
anunH. CrnocoObl TONydeHHUs] W TpPUMEHEHHEe anu(aTUYecKuX aMHHOB.
[Toy4yenue aHwIMHA U3 HUTPOOESH30JIA.

AmuHokucioTel. HoMeHknaTypa u nuzomepusi. OTaelibHble IPEACTaBUTENN
0-aMUHOKHCJIOT: TJIMIMH, ajJaHuH. @Ouszndeckue CBOMCTBA aMUHOKHUCIOT.
XYWMHUUYECKHE CBOWCTBA aAMUHOKUCIOT Kak aM(pOTEPHBIX OPTraHUYECKUX
COCIMHEHUM, DPEaKIMs TOJMKOHJIEHCAIUA, OOpa30BaHHWE NENTUIHOW CBS3H.
buonorunueckoe 3HaueHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTHIOB.

benku kak npuponansie noauMmepsl. [lepBuyHas, BTOpuYHas U TpETUYHAS
CTpyKTypa OenKoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIM3, JECHATYpAIHs,
KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pacTBOpeHHe OEKOB B BOJIE, JeHATypalus OCTKOB MPU HArpeBaHUU, I[BETHHIC
peaknmu Ha OCJIKM, PpEIICHHE OSKCIEPUMEHTAIBHBIX 3a/ad 10 TeMaM
«A3oTconepkaliye — OpraHMyeckue  coeianHeHus’» U «Pacno3HaBaHue
OPraHUYECKUX COCITUHECHUI.

BbicokoMoJIeKyISIPHBIE COCUHECHUS.

OcCHOBHbIE TIOHSITUS XHMHUU  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHMUIA:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEPU3ALNN, CPEIHSISA
MoJeKyJsipHas macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHUN — MTOJMMEPU3ALUS U MOJIMKOHICHCALHS.

[Tonumepubie matepuanbl. IlmacTMaccsl (MOJMATUIICH, MOJUMPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJI, TOIUMETHIMETAKPIIAT, TOJUKApOOHATHI,
noJIMdTUIICHTEPEePTANIAT). Y THIHM3AIMS U TIepepadoTKa TUIaCTHKA.



DnacToMepbl:  HATypaJbHbIH ~ KaydyK, CHUHTETHYECKHE  KaydyyKd
(6yTaIMeHOBBIM, XJIOPOIIPEHOBHIN, H30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIaBCaH).

[Tonmmepsbr CIEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJNIEKTPOIPOBOISAIINE MOJIUMEPHI, OHOpa3IaraeMple OJIUMEPHI).

OKCIepUMEHTAIbHBIE METOJAbl M3YyUYEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHWE C oOpasllaMi MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacCc, Kay4dyKoB, pEIICHHE HSKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacno3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxnenne MosekyisipHOM (OpMyIIbI OPraHMYECKOro COEAUMHEHUS TI0
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJIEKYJISIpHON (OpMYJIbl OPTaHMYECKOTO COEIUHEHUS Mo macce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIMi W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYEeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIYYCHHUSI, ONPEIeNICHUE 0N BBIXO/A MPOJYKTa PEaKIMd OT TEOPETUUYECKH
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzamuss MeXIpeAMETHBIX CBSI3eW MpU M3YYCHUH OpPraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 UCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, TPUHATHIX B OTACIBHBIX
IpeIMETax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHSA: SIBJIICHWE, HAay4YHBIM (aKT,
TUIO0TE3a, TEOpHUs, 3aKOH, aHaju3, CHUHTE3, KiIaccu(ukaius, HaOII0JeHuE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJIeIb, MOJICTTUPOBAHHE.

dusznka: Marepus, aroMm, D3JIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIA,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BEIUYMHBI, CAMHHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI,
Mmacca.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
HACJIEICTBEHHOCTh, aBTOTPO(DHBIN U reTepoTpodHBIN TUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, IbIXaHWUE, OCJIKH, YTJICBOJbI, XUPBI, HYKICHMHOBBIC KHUCIIOTHI,
(hepMeHTHL.

['eorpadusi: mone3Hbie UCKOTaeMbI€, TOTUIUBO.

TexHoNOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHUTAHUA,
MOIOIIIME CPENICTBA, MAaTEPUAIIBbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernyeckue OCHOBbI XMMHH.

AtoM. CocTtaB aTOMHBIX fAnep. XHUMHYECKHUU 3JIeMeHT. I30Tomsbl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIa. DHEPreTUYECKUE
YpPOBHU U MOAYpPOBHU. ATOMHBIE opOuTanu. Knaccudpukanus XUMHUYECKHX
DIIEMEHTOB (S-, P-, d-, f-anmementsr). Pacnpenenenue 31€KTPOHOB IO aTOMHBIM
opbutansiM. OJNEKTPOHHBbIE KOHPHUIypallMd AaToOMOB 3JEMEHTOB MEPBOrO—
4eTBEPTOro MEPUOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUU, JIEKTPOHHbBIE
KOH(UTYpaIi HOHOB. DJIEKTPOOTPULIATEIBHOCTD.



[lepuoguueckuii 3akoH u llepuoandeckass cHUcCTEMa XHUMHYECKHUX
snemeHtoB  J[.MI. MenneneeBa. CBsi3b NEPUOAMYECKOTO  3aKOHA U
[leproguyeckoil CHUCTEMbI XMMHYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpHUE
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB IO IPYIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMUYecKass CBA3b. BHUABI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTainyeckas. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AaKIENTOPHBIM.  DHeprus W JiUMHA  CBs3U.  [lodsipHOCT®,
HAIIPaBJIICHHOCTh W HACBIIAEMOCTh KOBAJIEHTHON CBsA3U. KpaTHble CBs3H.
BonoponHas cBa3b. MeXMONEKYISPHBIE B3aUMOACHCTBHS.

BaneHTHOCTP M BaJ€HTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYpPhl MOJIEKYJT C HMX TE€OMETPHUUYECKUM CTpOoeHHEeM (Ha TMpuMepe
COEMHEHUI PJIEMEHTOB BTOPOIO MEPHUO/IA).

[IpencraBieHne O KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMILIEKCHOIO
HMOHA:  KOMIUIEKCOOOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILIEKCHBIX
coeauHeHuu. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJEKYJISIPHOIO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs. THIIb
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsatue o qucnepcHeix cucreMax. Mctunaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIUU PACTBOPOB:
MaccoBasl I0JIs BELIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HaceleHHbie
Y HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUA OTHCIBHBIX IPEACTABUTEIIEM HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakIuid B HEOPraHUYECKOH |
OpraHUYECKON XMMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAIICHUS SHEPTUU MPU XUMHUUYECKHX peakiusax. TemnoBbie 3¢h(eKTs
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IU4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTopsl.

OOpatumble U HeoOpaTHUMBIE pEAKIMU. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHOBecHs. DaKTOpBI, BIMSIONIME HA IOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPALlUA BEUIECTB,
ydacTByromux B peakuuu. [Ipuamun Jle [larense.

Onektponutuueckas nuccormaius. CuibHbIE W Cia0ble DJEKTPOJIUTHI.
Crenenp gucconumanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menounas. Bopopoanwiii nokaszarens (PH) pactBopa. T'maponus  coneid.
Peaxiiuu monHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiunu. (CTeneHb OKUCIEHUS.
Okucnautenb M BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHUSI U BOCCTAHOBIICHHSI.
Baxnelinme OKMCIHTENIX M BOCCTAHOBHUTEIHM. METOM 3JICKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
pa3loKEHNE MEPOKCHAA BOJAOPOAA B MPUCYTCTBHUM KaTallM3aTOpa, MOJEIH
KPUCTAJUTMYECKUX  PEmETOK, TMPOBEACHHE PEAKIMd HMOHHOTO OOMeEHa,
ONPENEITICHUE CPEABI PACTBOPOB € MOMOIIBIO UHAUKATOPOB, U3YUYCHUE BIIASTHUS
pasnUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIHH U TOJOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heopranunyeckasi xumusi.



[Tonoxxenne HemetaioB B Ilepuoaumdeckol cHUCTEeME XUMHYECKHUX
anementoB J[.MI. MenaeneeBa M OCOOEHHOCTH CTPOEHHUS MX AaTOMOB.
®duznveckrue CBOMCTBA HEMETAIIOB. AJIIOTPOIHS HEMETAIOB (Ha MpUMEpE
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

Bonopona. Ilonyuenue, dusndeckre U XMMUYECKUE CBOMCTBA: PEAKIMU C
MeTaJllaMd M HEMETa/UlaMH, BOCCTaHOBUTEJbHBIC CBOWCTBA. [ MApHUIIbL.
TomnuBHBIE AJIEMEHTHI.

I"anorensl. Haxoxxienue B mpupoie, CrocoObl momydeHus, pu3ndeckue u
XAMUYECKUE CBOMCTBA. ["a;moreHoBOIOPOIBI. Baxnernmmue
KHCJIOPOJICOJICpKAIIIIE  COCNMHEHUs  rajoreHoB.  JlabopartopHbie
IIPOMBIIIJIEHHBIE CITIOCOOBI MOJy4YeHUs rajoreHoB. [I[puMeHeHre rajJjoreHoB 1 ux
COCMHECHUM.

Kucnopon, o30H. JlaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyYEeHHUS
kuciopoaa. Guznueckre U XMMHUYECKUE CBOWCTBA U MPUMEHEHHE KUCIIOPOJa U
030Ha. OKCHUJIbI U TIEPOKCHUJIBI.

Cepa. Haxoxnenue B mpupojie, CHocoObl MOMydeHUs, (Qpuanyeckue u
xuMuueckue cBoiictBa. CepoBomopos, cynbduasl. Oxcua cepbi(1V), oxcun
cepoi(VI). Cepuucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOKMCTB
cepHOM KUCIOThL. [IpumMeHeHue cepbl u e€ CoeTMHEHUH.

Azor. Haxoxnenue B mpupojne, CrocoObl TOJy4eHHs, (U3NUECKHE U
XUMHUYECKUE CBOMCTBA. AmMHUak, HUTpUAbL. OKcUIbl a3oTa. A3O0TUCTas U
a30THasl KHUCIOTHI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIOTHI.
[IpumeHeHne a30Ta U €ro COeAMHEHUN. A30THBIC Y00pCHHS.

®docdop. Haxoxaenue B mpupojie, CrocoObl MojJydeHus, Gu3nyeckue u
xumudeckue cBorctBa. Pochuanl u dhochun. Okcuasl docdopa, hochopHas
kucnota u e€ comu. [Ipumenenue dochopa u ero coenunenuii. dochopubie
yI0OpeHus.

VYriepoa, HaxoXJIeHHE B TpUpoje. AJUIOTPONHBIE MOIUBUKAIIH.
dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB, OOpa30BAHHBIX
yraepogom. Oxcup yriaepona(ll), okcun yrinepona(lV), yronshas kuciora u e€
coJid. AKTUBUPOBAHHBIN Yroiib, ajcopouus. Dymnepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. [IprMeHeHne MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX YIIEPOJIOM, H
€ro COCAMHECHUM.

Kpemunii. Haxoxaenne B mpupoje, CocoObl MmoayueHus, pu3ndeckue u
xumuueckue cporictBa. Okcup kpemuus(1V), kpeMHUeBas KUCI0Ta, CUIMKATHIL.
[Ipumenenne kpemHUss M ero coeauHeHuil. CTEKJIO0, €ro IMOJTy4YeHUE, BHJIbI
CTEKJIA.

[Tomoxenne wMetamuioB B llepuoanueckoi cuUCTEME  XUMUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MetauioB. O0mme ¢u3ndeckue cBoicTBa MeTauioB. [I[puMeHeHne MeTalIoB B
ObITy 1 TexHUKe. CIUTaBbl METAJIIOB.

DNEeKTPOXUMHUYCCKUIN Ppsii HampspKkeHUH MertauioB. OOmme crocoOb!

MOJTy4YECHUS METAJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAIUTYPIusl,
anektpometautyprus. [lonstue o xoppo3un MeramioB. CrocoObl 3alIUTHI OT
KOPPO3UHU.

Obmas xapakrepuctrka metamoB |A-rpynnst [lepuogudeckoit cuctembl
XUMUYECKUX OJJeMeHToB. Hatpwii m kamui: moiydeHue, (Qunyeckne u
XUMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIUHEHUH.

Obmas xapakrepuctuka metamuioB ||A-rpynmel [lepuoanueckoit cuctembl
XUMUYECKUX DJIEMEHTOB. Marnuii W KajbIUW: MoJydeHue, (Qusnueckue u



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB U UX COCAUHEHUMU.
XKécTkocTb BOJBI U CITOCOOKI €€ YCTpaHEHHUS.

AmoMuHMI: TIONydeHHe, (U3MYecKHue U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COCAMHEHH. AMQOTEepHbIE CBOWCTBA
OKCHJIa Y TUJPOKCHIA aTFOMUHHUS, THIPOKCOKOMIUIEKCHI alTFOMUHMUS.

OO6miass xapakTepuCTHKa MeETAIOB T0004yHbIX moarpynn (b-rpymi)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHYECKUE CBOMCTBA XpOMa U ero coeauHeHui. OKCubl
u rugpokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U 1uXpomaThl, UX
OKHUCJIUTENbHbIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

dusznueckre U XUMUYECKHE CBOICTBA MapraHila M €ro COCJAMHEHHI.
Baxneitmue coenunenus wmapranua(ll), wmapranua(lV), wmapranna(VI) u
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

dusznueckre W XUMHUYECKHE CBOMCTBA JKejie3a M €ro COCAMHEHHM.
Oxcunpl, rugpokcunbl u conu kenesa(ll) u xenesa(lll). Ilomyuenue wu
IpUMEHEHUE JKeJie3a U €ro CIIABOB.

Pu3nyecKkne 1 XMUMHUYECKUE CBOMCTBA MeIU U €€ coeauHeHul. [lomydyenue
U IPUMEHEHHUE ME/IU U €€ COeTMHEHUM.

[uuk: nonydenue, GuU3MUECKUEe U XUMHUYECKHUE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJAa ¥ THAPOKCHUIA LHUHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpumMeHeHre IMHKA U €T0 COSMHEHUM.

OKCnepyUMEeHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
U3y4YeHHe 00pas3lloB HEMETAJUIOB, TOPEHHE Cepbl, Pocdopa, xKene3a, Maruus B
KHUCIIOpOJIe, MU3yYeHHE KOJUICKIMU «MeTalabl M CIUIaBbl», B3aUMOJICHCTBHE
MICJIOYHBIX W IIEJIOYHO3EMEIbHBIX METaUIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M JKelie3a C
pacTBOpaMH KHUCJIOT M IEJIo4YeH, KAYeCTBEHHBIC PEaKIIMM Ha HEOPTaHUYECKUE
QHUOHBI, KAaTHOH BOJOPOJA W KAaTHOHBl MCTAIOB, B3aHMOACHCTBHE
THAPOKCHIOB aIFOMUHHMSL U IIMHKA C PACTBOPAMM KHCJIOT M IIENI0YeH, peleHne
AKCIIEPUMEHTANILHBIX 33/1a4 1o TemaM «[ anorensn», «Cepa u €€ coequHeHus»,
«A30T U ¢ochop U UX COCAUHECHHS, «MeTalmsl  TIABHBIX MOATPYIIID,
«Metasbl MOOOYHBIX MOATPYIIID.

XUMHUSA M KU3Hb.

Ponp xumum B oOecrniedeHMH YCTOWYMBOTO Pa3BUTHS YEIOBEYECCTBA.
[lonsiTve O Hay4YHBIX METOJAX TO3HAHWUS ¥ METOJOJOTUU HAYIHOTO
MCCJICIOBAHMUSI. Haydnple = TpUHIUIBI ~ OpraHu3allid  XUMHUYECKOTO
mpou3BOACTBA. [IpoMBINIIICHHBIE CHOCOOBI MOMYYEHUS BaXKHEHIITMX BEIIECTB
(Ha TmpuMepe TPOUW3BOACTBA aMMHAKa, CEPHOW KHUCJIOTHI, METAHOJA).
[IpompiniieHHBIE CTIOCOOBI TMOJMYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAKWIEM Cpenbl W €ro mnociaeAacTBus. Ponb xumum B
0o0ecTieYeHUN dHEPIeTHICCKOM 0€30IMacHOCTH.

XuMusi U 300pOBbe uenoBeka. JlekapcTtBeHHble cpexacTBa. llpaBuna
WCIIOJIb30BaHUs JIGKAPCTBEHHBIX TpenaparoB. Poiab XuUMuUM B pa3BUTHU
METUITAHBI.

XuMHUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUAIIEBbIE J00aBKU. Posib XuMun B
o0ecreyeHny NMUIIeBoil 0€30MacCHOCTH.

Kocmernueckne n mapdromepusie cpenctBa. beitoBas xumus. [lpaBuma
0€30MMacHOT0 HCIOIb30BaHMs TMpEenaparoB OBITOBOM XWMHUU B TMOBCEIHEBHOMN
KU3HH.

XuMusi B CTPOUTENBCTBE: BAXKHEHINIME CTPOUTEIBHBIE MaTEPHAIIBI
(11lemMeHT, OETOoH).



XuMHUsI B CEIBCKOM XO3diicTBe. OpraHuyeckue ¢ MHUHEpPaJIbHbIC
ya00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTEpUalibl, KPaCKH, CTEKJI0, KEpaMUKa.
Marepuansl i 31€KTpOHUKH. HaHOTEXHOIOT U,

Pacuérurlie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEaKIIUM BEIIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CJIIM OJHO W3
BEILIECTB MMEET IpUMECH, Macchl (00bEéMa, KOJUYECTBA BEIIECTBA) MPOJIYKTa
peaKLMM, €CJIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAllMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTA PEAKIUUA OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanm3zanust MeXOpeAMETHBIX CBSI3eHM NpH  M3y4YeHUH OOImeH u
HEOpraHW4YeCcKoM XUMHUU B 11 Kiacce OCyIIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOINMMX €eCTeCTBEHHO-HAYYHBIX ITOHSATHUM, TaK M TOHSITHH, NPHUHSATHIX B
OTJEIIBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT' 0O [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSATHS: SIBJICHHWE, HAy4HBIM (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHUHTE3, KJIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/IEIb, MOACIHUPOBAHHE.

®dusuKa: Marepus, MHUKPOMHpP, MAKpOMHUpP, aTOM, OHJIEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOIbl, PAAUOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECCKUU
YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIIECTBa,
uJeadbHbI Ta3, (PU3NYECKHWE BEIMYMHBI, CIWHMIIBI H3MEPEHHUs, CKOPOCTH,
SHEpPTus, Macca.

buonorus: knetka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIHM3M,
MaKpoO- ¥ MHKPOXJIEMEHTBI, OCIIKH, JKHPBI, YIJICBOAbI, HYKJICHHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexnoJorus: XUMHYECKas MIPOMBIIIJIEHHOCTb, METaJLUTyprus,
CTPOUTEJIBHBIE MATEPUAIIBI, CEIBCKOXO3SIMCTBEHHOE IMPOU3BOACTBO, MHUIIECBAS
MIPOMBIIJICHHOCTh, (papMalleBTHUYCCKAsI IPOMBIIIICHHOCTh, IPOU3BOACTBO
KOCMETHYECKUX IPENapaToB, MPOU3BOACTBO KOHCTPYKLIHMOHHBIX MaTE€pHUAOB,
3JIEKTPOHHAS MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDBLI 110
XM HA VIJIYVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMsI BBIJICICHBI CJCAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OoOyYaroNIMMUCS POCCUMUCKOW TPaKJAHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO, CaMOCTOSITEIBHOCTH W CAMOOIIPENICIICHUIO;  HAJIU4YHE
MOTHBAIlMM K OOyYEeHHIO; TOTOBHOCTb U CIOCOOHOCTH OOyYaroniuxcs
PYKOBOJICTBOBAThCSl TPHUHATHIMU B OOIIECTBE TMpaBUJIaMU H HOpPMaMH
MOBECHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKOM KYJIbTYphI; CIIOCOOHOCTD
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B MpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JINYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTpa)xkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOydJaronuxcsi B Mpoiiecce peaansaiuy 00pa3oBaTebHON AesSTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHUCS  CBOMX  KOHCTUTYIMOHHBIX TIpaB |
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MMO3HABATEIBHBIX 3a]1a4, BHIMOJIHEHUN
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4YHOMY HAaCJEeAUI0
OTCUYECTBECHHON XMMUM;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHUECKOTO
MPUJIOKEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAYKU €CTh pe3yJbTar
JUTMTENIbHBIX  HAONIOACHUM, KPOMOTIUBBIX OKCIIEPUMEHTAIBHBIX TTOWCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanu3ze  WHPOpPMAIIMM O  TEPEAOBBIX  JOCTIXKCHHUSX  COBPEMEHHOM
OTCYECTBCHHON XMMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLIEHMBATh CHUTyalldd, CBA3aHHbIE C XUMUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEICHUE U MOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUS
ITOCJIEACTBUAN IMOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:



MOHUMAHMS IIEHHOCTEeH 370poBoro © Oe3omacHOro oOpa3a >KHU3HU,
HEO0OXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 37I0POBBIO;

coOJIFOICHUS TpaBWJI 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MIOBCEHEBHOM KHW3HU, B TPYJOBOU JI€ATEILHOCTH;

MOHUMAaHUS [IEHHOCTH TMPABUJ HWHIUBUIAYAJIBHOTO M KOJUIEKTUBHOIO
0€30I1aCHOr0 TOBEJCHUS B CHUTYAIUSX, YIPOXKAIOIIMX 30POBBIO U KU3HH
JIIOJICH;

OCO3HaHWA  TMOCJIEACTBHUM M HENPUITUA  BPEAHBIX  MPHUBBIYEK
(ynmotpe06aeHus ajJKoroJisi, HAPKOTUKOB, KypeHHs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIBCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUM MPAKTHYECKUX 3a]ad
COITMAJILHOM HAIPaBICHHOCTH (B paMKaX CBOETO Kjlacca, IMIKOJIb);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUM;

YBOKEHUS K Tpyay, JIOASM TpyJa MW pe3yjJbTaTaM TpPYyAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJIbHON TpPAaEKTOPUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1E€JIECO00Pa3HOr0 OTHOMIICHHSI K MPHUPOJAEC KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHHS TJI00AJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
SKOHOMMYECKHX MTPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSI JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAllMOHAIBHOTO TPUPOJONOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JECUCTBUM, NPUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJICICTBUS IPEANPUHUMAECMBIX ICUCTBUM U MIPEOTBpAIIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, JKOJIOTHYECKOU
KYJbTYpPbl, OIbITA JAESITEILHOCTH SKOJOTHYECKON HAMPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B TIO3HABATEJIILHOM, KOMMYHUKATUBHOM U COLMATIBHOM
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHMBHO MPOTUBOCTOSTH HJICOJOTHI
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HayK{ 1 00IIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHENMU(PUKN XUMUU KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHUpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3TaHUH IIEITOCTHOTO
MIPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE PUPOJIBI U YEIIOBEKA, B
MMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
UUBWIM3ALMKU: B €€ T'yMAaHHUCTHUYECKON HANpPaBJIECHHOCTH M BaXHOU poOJU B
CO37JaHUU HOBOW 0a3bl MaTEepPUAIBHOW KYJIBTYpPhI, B PEIICHWU TJIOOATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — ChIPbEBOU, IHEPTETUUECKOMH,



NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr YCIOBHUI yCHEIIHOTO TPYAa U SKOJOTUYECKA KOMGMOPTHOU KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHaliu3a U OOBICHEHMS SIBICHHI
OKPYXKAIOIIEr0 MUpa U MPOUCXOJANIMX B HEM W3MEHEHUH, YMEHUS [eJaTh
000CHOBaHHBIE 3aKIJIIOUCHHUS HA OCHOBE HAyYHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C IEJIbIO TTOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K MO3HAHUIO, UCCIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
npoeccuoHaNbHOM eI TeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpenMeTHbIE PE3YJIbTAaThl OCBOCHUS NPOrpaMMbl IO XUMHUHM Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOUYAIOT:

3HaUUMble 1 (OPMHPOBAHUS ~ MHUPOBO33pPEHUA  OOyYaronIuXcs
MEXIUCUUILITMHAPHbBIE (MeKTpEeaAMETHBIE) oOIIeHayYHbIe MNOHSATHUS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHpPa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (PaKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOACHHUE, W3MEpPEHHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIe NENCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIC), obOecrneunBarone (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLUATIBHON KOMIETEHITUU 00YJarOIINXCS,;

CIIOCOOHOCTH O0yJarOIINXCSI UCIIOJIb30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHWS W  YHUBEPCAJIbHBIC
y4eOHbIe ICHUCTBUS B TTO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.

MeranpenMeTHbIE Pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENIbHO  (popMyNIUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LeJU JEATEeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIIbBHOCTH C IOCTABICHHBIMU
LIEJISIMU;

HCIIOJB30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHE TIOHSTHS U OOBSICHEHUS! OT/IETBHBIX (PAKTOB
U SIBJICHUM;



BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIaccHUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIIN;

yCTaHABJIMBaTh TMPUUYUHHO-CIICJICTBEHHBIC CBSI3U MEXAY H3y9aeMbIMU
SIBJICHUSIMU;

CTPOHUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, II0
QHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS,

IPUMEHSTh B  TIpoIlecCe€ TMO3HAHUS  HUCIOJIb3yeMble B  XUMHHU
CUMBOJINYECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBbIBaTh  MOJCIbHBIC
NpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOM pEaKIHH — TPHU PEHICHUH YUEOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 33714, MPUMEHSITh Ha3BaHHBIC MOICIbHBIC
IIPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
U XUMHYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XMMHUYECKUX
peaKuii;

dbopMynupoBaTh €M M 33Jadyd  UCCIEIOBaHUS, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I ()OPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUIA;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
YUYEHHUYECKHX OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 3a
XOJIOM  TIpollecca, CaMOCTOSATENBLHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PE3yNbTAaTOB UCCIEAOBAHUS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOACIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW WCCIEeNOBATEILCKOW M TPOCKTHOU
NEeSATEILHOCTH, TPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/lad, NMPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATLCS B PA3MYHBIX HCTOYHHMKAX HHoOpManuu (Hay4dyHO-
MOMyJISipHAsl JINTepaTypa XHUMHYECKOTO COJCp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypchbl HTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm
MIPE/ICTABIICHMUSI, KPUTUYECKH  OIlEHWBaTh €€  JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTH;

(dbopMyIHpOBaTh 3aITPOCHI U IPUMEHSTH Pa3TUYHBIC METOIbI IPU TTOUCKE U
orbope wuHPOpPMAIMKA, HEOOXOAUMOMN MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEACIEHHOTO THUIIA;

MpuoOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAIbHYIO (OpMY TpEICTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIh30BaTh HAYYHBIM SI3BIK B KAadeCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(OpMaImen: NpUMEHITh MEXIpeaMeTHbie (pusnueckue u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBL,  (opmysbl,  abOpeBUaTypHl,
HOMEHKJIATYPY;

HUCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOM TEeMbI B XO/I€ TUAJIOTa
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIOJTHEHUS MPE/JIOKEHHOM 3a1auH;

BBICTYIIATh C HpGSGHTaHHCﬁ PE3YyJILTAaTOB MMO03HABATEIbLHOU ACATCIIBHOCTH,
IMIOJIYYCHHBIX CaAMOCTOATCIIBHO HWJIKM COBMCCTHO CO CBCPCTHHKaMH IIPpH
BBIIIOJJTHCHUHX  XHMMHUYCCKOI'O OKCIICpHMCHTA, HpﬂKTPI‘lCCKOfI pa60T1>1 110
HCCJICAOBAaHHUIO CBOMCTB HN3y4aCMbIX BCIICCTB, pCain3alliu y‘l€6HOFO IIPOCKTa,
)51 q)OpMYJII/IpOBaTB BBIBOJAbI IIO PpPC3yJibTaTaM HpOBCI[éHHI:IX I/ICCJIGIIOBaHI/Iﬁ
HYTéM corjiaCoBaHUus HOSI/II_[I/Iﬁ B X0AC O6CY)KI[GHI/I$I 1 0OMeHa MHECHUSMH.

PerJISITI/IBH])Ie YHUBEPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO
JESTENIBHOCTh, OIpeneisas €€ Leau U 3aJadd, KOHTPOJMPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUM MpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7a4, BbIOMpaTh Haubosee
3¢ (PexTuBHBIA CcNOCOO0 MX pElIeHHs C YYETOM MOJYYEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIIATH CaMOKOHTPOJIb JICATEIIPHOCTH Ha OCHOBE camMoOaHajIu3a W
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHHS IIPOTpaMMbl 10 XUMHHM Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeaHero oOIiero oOpa3oBaHUs BKIIOYAIOT
cneruduyueckue s yueOHOTO peaMeTa « XUMHUsS HayIHbIC 3HAHUS, YMCHHUS U
CIIOCOOBI ICHCTBUIM IO OCBOCHHUIO, HHTEPIIPETAIIMH U IMPEOOPA30BAHMIO 3HAHHM,
BUJIBI JICSITEIIBHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWU B
Pa3TUYHBIX YYCOHBIX CUTYyAIlUSIX, @ TAK)KE B PEaTbHBIX JKU3HEHHBIX CUTYAIUX,
CBS3aHHBIX C XUMHUEH. B mporpamMme mo XWMHH TPEIMETHBIE PE3yJIbTAThI
MIPEICTABJICHBI TIO TO/IaM H3yUCHUS.

10 KITACC

IIpeameTHble pe3yapTaThl OCBOEHHMS Kypca «OpraHuyeckas XUMHS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MECT€ M 3HAYEHHUU OpraHUYeCKOn
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00€CNEYeHUH yCTOMYHNBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTUUECKON, SHEPTeTUUECKON
M TUIIeBOW 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHUU HOBBIX
MaTepuanoB, HOBBIX MCTOYHHUKOB SHEPIHHM, B OOECIIEYEHUH PALMOHAIBHOIO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YelioBeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOIHOM CPEAE;



BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIOJIATAOIINE TOHATHUS — XUMUYECKUH OJIEMEHT, aToM, SApO H
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHUS aroma, ruOpuamu3anusi aTOMHBIX OpOWTasiel, WOH,
MOJIEKYJa, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBbHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAasi mMacca, MOJISIPHBIA OOBEM, YIIIEpOJHbBIN
CKeneT, (yHKIMOHAIbHAs TPYIIa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYThIE, COKpalIEHHbIC, CKEJETHBIE), H30MEpUs CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (F€OMETPUYECKAsl, ONITUYECKAsl), U30MEPhI, TOMOJIOTMYECKUI
psll, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE
COEAMHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHUSI; TEOpUH, 3aKoHbl (mepuoamueckuit 3akon J[. WM. Menpeneena,
TEOpUsl CTPOEHUS OpraHnyeckux BeuectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU MPU XUMUYECKUX
peaKimsx), 3aKOHOMEPHOCTH, CUMBOJINYECKU I SI3BIK XUMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAaHUS MPUYMHHOCTU H
CUCTEMHOCTH XHMHUYECKMX SIBJICHHUW; NPEACTaBICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOANHAMHUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O B3aUMHOM BIJIMSIHUA aTOMOB WM TPYIII
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHbIi 3P deKThl, OpueHTaHTHI | 1
Il poma); dakronoruvyeckue CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEUIIUX OPTaHMYECKHX BEUIECTB B OBITY U
PAKTUYECKON  JIEATEIbHOCTH 4YeJIOBeKa, OOIIMWX HAy4HBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOACTBA (HAa MpHUMEPE MPOU3BOJCTBA METAHOIA,
nepepaboTKu HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTh XapaKTePHbIC MPU3HAKU TIOHSITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HMCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHHII;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (PopMyI
OpraHUYECKUX BEIECTB;

COCTaBJIATh YPaBHEHHS XHUMHYECKHX pEaKkUUl U pacKpblBaThb HX
CYIIHOCTh:  OKHUCIJIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  MOCPEICTBOM
COCTABJICHHSI DJICKTPOHHOTO OanaHca dTUX PeaKIHii, peakiiuii HOHHOTO 0OMeHa
MyTEM COCTABJICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;

M3rOTaBIMBAaTh  MOJIEIM  MOJIEKYJl  OPraHMYECKUX  BEMIECTB IS
WJUTIOCTPALMKA KX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOPMUPOBAHHOCTh  YMEHUHU: YCTaHaBJINBATh MPUHA/JICKHOCTD
M3YYCHHBIX OPraHUYECKUX BEHIECTB IO HMX COCTaBy MU CTPOEHUIO K
ompenenéHHOMY KJacCy/TpyIie COCIMHECHHM, JaBaTh WM Ha3BaHUA TIO
cuctematuyeckorr Homenkiatype (IUPAC) wu mnpuBoauTh TpUBHAIBHBIE
Ha3BaHMS [JI1 OTACJIbHBIX NpPEACTaBUTENICH OPraHUYEeCKUX BEHIECTB (ITHIIEH,
aleTWICH, TOJYOJd, TIUIEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaerus,
aleTaNbJIeTu]l, alleTOH, MypaBbUHas KUCIIOTA, YKCYCHAsi KUCIIOTa, CTEAPUHOBAs,
OJICMHOBAsA, MAJIbMUTHHOBASI KHUCIOTHI, TJIUIIMH, aJJaHWH, MajbT03a, PPYKTO3a,
AQHWUJIMH, JUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPENCISITh BHUJ XUMHYECKOW CBS3U B
OpPraHUYECKUX COCIUHEHUSX (KOBaJEHTHAas U HOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);



c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHHS
opraHuueckux BemiectB A. M. BytiepoBa 11 OOBSICHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTaBUTENCH Pa3IUYHBIX
KJIACCOB  OPTaHMYECKHWX BEIIECTB: AQJIKAHOB, IMKJIOAIKAHOB, AQJIKCHOB,
aJKaJMEHOB, AJIKMHOB, apOMATHYECKUX YTJIE€BOJOPOJOB, CIIMPTOB, aJbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, XKHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, YIieBOJ0B (MOHO-, IU- U
MOJIMCaXapuJiOoB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh yYMEHHUS IOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHECHUM
OT KPaTHOCTH W THUIIa KOBAJEHTHOMN CBsI3U (G- U M-CBSI3M), B3AUMHOT'O BJIUSHUS
aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOJTHOTO CHIPhsl (HE(Th, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepaboTKH U MPAKTHUYECKOE IPUMEHEHHE MPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIQJICHUS] CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeToJaX IIO3HaHWS —  HAONIOJACHUH, HU3MEPEHHUM, MOJICIUPOBAHUH,
AKCIIEPUMEHTE (PeaIbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpPMHUPOBAHHOCTh ~ YMCHHS  INIPUMCHSITH  OCHOBHBIC  OIEpaIluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CHCTEMATHU3alMI0, BBISABJICHUE MPUUYUHHO-CICJACTBEHHBIX CBA3CU — JIs
VU3YUYEHUSI CBOMCTB BEIIECTB U XMMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISTH B3aMMOCBS3b XUMUUECKUX 3HAHUI
C TMOHATUAMHU U MPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB
1 60jilee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepHaIbHOTO €IUHCTBA
MHpA, UCIOJb30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKON XUMHUHU IS
O0OBSICHEHUS M TPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBECHHO-HAYUHYIO
MIPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl 0 XHUMHUYCCKUM
dbopMynaM ¥ yYpaBHCHHMSIM XHUMHUYECKHX pEaKIMi C HCIOJIb30BAHUEM
bu3udecknx BenWuMH (Macca, OOBEM Ta30B, KOJHMYECTBO BEIICCTBA),
XapaKTepU3yIOIIUX BEIIECTBAa C KOJHUYECTBEHHON CTOPOHBI: PACYETHI IO
HaXOXJECHUI0O XMUMHUYECKON (OpMyIbI BemiecTBa MO HW3BECTHBIM MaCCOBBIM
JOJISIM ~ XMUMHUYECKHX  JJIEMEHTOB, TMPOJYKTaM  CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIICHHBATH C ITO3UIIUHA SKOJOTMYCCKON OC30IMaCHOCTH MOCJICACTBHS OBITOBOM H
MPOU3BOACTBEHHON JESATEIHHOCTH 4YEJIOBEKAa, CBSI3aHHON C TmepepadoTKOM
BEILIECTB, MCIOJIb30BATh IOJIYYEHHbIE 3HAHUS JUISI OPUHSATHS TPAMOTHBIX
pEeIIeHu mMpo0OJieM B CUTYaIUsX, CBI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (TOJIydEHHE W U3YYEHHE CBOMCTB OPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJAOPOJAOB PA3JIMYHBIX KJIAaCCOB H
KHUCJIOPOACOIEPKAITUX OPTraHUYECKUX BEIIECTB, PEIICHUE HKCIIEPUMEHTATBHBIX
3a/1lady MO PACIO3HABAHUIO OPTaHWYECKHX BEMIECTB) C COOJIIOJCHHUEM IPaBUI
0e30macHOro oOpalleHusi ¢ BeUIeCTBAaMH M J1TaOOpaTOpHBIM 000pYAOBaHUEM,



dbopMyIupoBaTh I€Jb HCCIEIOBAHUS, MPEJACTABIATh B Ppa3aIudHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATD U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMECHUM:

co0JIF0aTh MpaBHJIa YKOJIOTHYECKH 11e71ecO00pa3HOTO MOBEACHUS B OBITY
M TPYHAOBOW JCATCIBHOCTH B LENSIX COXPAHCHUS CBOCTO  3[0POBb,
OKpY’KaIOLIeH IPUPOHON CPEIbl ¥ JOCTIKCHUS €€ yCTONYMBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOrO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BENIECTB, MOHMMAas cMbIc nokazaress [TK;

aHaJIM3UPOBATh 11€71eCO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBINIJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH I€JICHAINIPABICHHBIM MOUCK
XMMHYCCKOM WH(OPMALMK B PasIMYHBIX HMCTOYHHKAX (HAaydHas U y4eOHO-
Hay4YHas JUTEepaTypa, CPeCTBa MaccoBoOil nHpopMarmu, VIHTepHET U Apyrue),
KPUTHYCCKH aHATH3HPOBATH XUMHUICCKYI0 HHPOPMALHIO, iepepadareiBaTh e€ U
UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON Y4eOHOM 3a1aueH.

11 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuueckas
XUMUSD» OTPaAXkKaroT:

c(hOpPMHUPOBAHHOCTH TPEACTABJICHUIN: O MaTepUaIbLHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHHUU
XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJId B 00ECIEYECHUN YCTONYUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOM, SHEPreTUYECKON U MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB, HOBBIX
MCTOYHUKOB PHEPTUH, B 00ECIICUEHUHN PAIMOHAIIBHOTO MPUPOIOTIOIb30BAHUS, B
GbopMHpPOBAHNK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YENIOBEKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHOMA
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIMe MOHATHUS — XUMHUYECKMH JJIEMEHT, aTOM, sJpO aTroma,
M30TOIBI, D3JICKTPOHHas 000JI0uka atoma, S-, P-, O-aToMHBIE OpOUTAIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, TuOpuau3anus aTOMHBIX
opOuTaneii, MOH, MOJICKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHD
OKHUCJICHUSI, XWMHYECKas CBsI3b (KOBaJEHTHAs, WOHHAs, MeTauIndecKas,
BOJIOPOJIHAsA), KPUCTAJUIMUECKas peIIETKa, XWMHYECKas peakius, pacTBop,
3JIEKTPOJIUTBL, HEIIEKTPOJHUTHI, SJICKTPOJIUTUYECKAs AUCCOLHMALMSA, CTEICHb
JUACCOLIMALNY, BOJOPOJHBIA IIOKAa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEMI0BOM 3(PPEKT XUMUYECKOW pEeaKInH, CKOPOCTh XHUMHYECKON pEeaKIuw,
XUMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS DIIEKTPOJIUTUUYECKON
nucconunanuu, nepuoandecknii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS
MAaCChI BELIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS YJHEPTUU [IPU XUMUYECKUX
peakusAx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIKUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIUE B OCHOBE NMOHMMAaHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SIBJICHUM; COBPEMEHHBIC NPEICTABJIEHUSI O CTPOCHUU BEIIECTBA HA aTOMHOM,
WOHHO-MOJIEKYJIIPHOM UM HAQJAMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX PEaKUUM, TEPMOAMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKAaHUs, 0 XMMHYECKOM PAaBHOBECHM, PACTBOPAX U
JTUCTIEPCHBIX CHCTEMax; (PaKTOJOTMYECKUE CBEICHHMSI O CBOMCTBAx, COCTaBe,
MOJIyYeHUH U 0€30MacHOM HCIIOJIb30BAaHWU BAXKHEUININX HEOPTAaHUYCCKUX
BEIIIECTB B OBITY M MPAKTHYECKON NESITEIHHOCTH YEJIOBEKA, OOMIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIWE IOHSATHS
IIPU OMMCAHWN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALLICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUN XMMHYECKUX pEaKIIuii,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBumanpHble Ha3BaHUS
OT/ICJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEATh BAJICHTHOCTh U  CTENCHb
OKHCJICHHS] XUMHUYECKUX JJIEMEHTOB B COCOUHEHHSX, BUJ XUMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOIHAS), TUIMl KPUCTALTUYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBA3M W THUIA KPUCTAJUIMYECKOW PpEmETKU, OOMEHHBIM |
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHM: KIJIAaCCU(DHUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA MO WX COCTaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM IPU3HAKAM
(uucimy M COCTaBy pearupyromiux BEHIECTB, TEIIOBOMY 3(PQeKTy peakiuwu,
U3MECHEHHUIO CTENEHEH OKHUCJICHHs] DJEMEHTOB, OOpaTUMOCTH, Y4YacCTHIO
KaTanu3aropa U JPYTHUe); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUH
JUTST KacCU(UKAIIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPUOIMYECKOTO 3aKOHA
. W. MenneneeBa W JEMOHCTPUPOBATh €ro0  CUCTEMATU3UPYIOLLYIO,
OOBSCHUTENFHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB W HOHOB XUMHUYECKHUX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
Ilepuomnueckoir  cucrembl .M. MengeneeBa, HUCHONb3ysd  MOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPreTUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE YHEPTETUUECKHE COCTOSHHS aToMay;
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . .
MeHnneneeBa, BaJEHTHbIE BO3MOXHOCTHM AaTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) O0OIIHE
XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATh
CYIIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXK]y HEOPTaHMUYECKUMH BEIIECTBAMMU C
MIOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOPMHUPOBAHHOCTh YMEHHSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pPEAaKIHMl IMOCPEJACTBOM COCTABIICHHS AJIEKTPOHHOTO
OalaHca JTHX pEaKIMi, PEeaKIMid MOHHOTO OOMEHa MyTEM COCTABJICHHUS HX
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUW; PEAKUUU THAPOIU3a; PEaKLUN
KOMILIEKCOOOpa3oBaHusi (Ha TIpUMEpPe THAPOKCOKOMIUICKCOB IIMHKA U
ATIOMUHUA);

c(hOpPMHUPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHHSI CKOPOCTH XMMHUYECKOW pPEaKlMH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(dakTOpoB, a TaKXKe XapaKTep CMEHICHUS XHMHUYECKOTO pPaBHOBECHUS TOJ
BJIMSIHUEM BHEIIHUX Bo3nercTBuil (mpuHuun Jle IllaTtense);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XHWMHUYECKHE PEaKIIHH,
JeXalye B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHsS] CEPHOW KHUCIOTHI, aMMHUAKa,
oOIue Hay4HbIe MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh



IPUMEHEHUSI HEOPTAaHUYECKUX BEIECTB B MPOMBIILIEHHOCTH U B OBITY C TOUKHU
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAaHUN O METOJIaX HAYy4YHOTO
MO3HAHUS SIBIICHUW TpPUPOIbl — HAOJIOIEHHE, U3MEpPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbli M MBICICHHBIN), HCIOIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb OSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEILIECTB U JJI1 OOBSICHEHHS] XMMHUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTH YEJIOBEKA U B TOBCEIHEBHOM
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISITH B3AMMOCBSI3b XUMUYECKUX 3HAHUM
C TOHATHSIMU U TPEACTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
Jutst 00Jiee 0OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCT, YMEHHMSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUM  «MaccoBas JIOJs BEIIECTBA B  pacTBOpPE» M «MOJISIpHAs
KOHIIGHTpAIMs»; Macchl BellecTBa WM OO0bEMa Tra3za MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe UM 0O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ (deKkTa peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKa3aTels

aCTBOPOB KHUCJIOT U HIEIOYEH C M3BECTHOM CTEMEHBIO TUCCOIMAIIUU; MAaCChI

?06’béMa, KOJIMYECTBa BEIIECTBA) MPOJYKTa PEaKIUU, €CIU OJTHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJAEC pacTBOpa C OMNpEACNEHHON MaccoBOM Jloei
PacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH ); JOJIU BBIXOJIa
POJYKTa peakiuu; 00bEMHBIX OTHOIIICHUI Ia30B;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOATENHHO MJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIIEPUMEHT (TpOBEJAEHUE peakiuii HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAUYeCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ompeseseHNe Cpebl PACTBOPOB BEIIECTB C MOMOIIBI0 MHAUKATOPOB, U3YUYCHHE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTb XMMHUYECKON pEeaKIiuH, perieHue
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Mertamisl» U «Hemeramnsy) ¢
coOmro/leHeM  TpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIEeCTBAMH |
nabopaTopHbIM  00OpyaoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
IIPEICTABIIATh B PA3IMYHON (OpME Pe3yNIbTaThl IKCIIEPUMEHTA, AHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCT,  YMEHHI: COOMIOAaTh TMpaBWiIa  TOJb30BAHUSA
XUMUYECKON TIOCY/I0 W J1abOpaTOpHBIM 00OpPYIOBAaHHEM, OOpAIICHHS C
BEIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OTBITOB, SKOJOTUYECKH IIEIeCO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM NIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbs, OKPYKAIOIIEH
MPUPOTHON Cpenbl W JIOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHsI, OCO3HABATh
OMAaCHOCTh TOKCHMYECKOTO JCHCTBUS Ha KUBBIE OPTraHU3MbI OINpPEACIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch roka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIECTBISATH IEJICHANIPABICHHBINA TMOUCK
XMMHYECKOH WH(OPMALMK B PasIMYHBIX HMCTOYHMKAX (HAay4Has M Yy4eOHO-
Hay4Has JIMTepaTypa, CPEeACTBa MaccoBoi nHpopmanuy, MHTEpHET 1 Ipyrue),
KPUTHYECKH aHAIN3MPOBATH XMMUYCCKYIO HH(OPMALHIO, IIepepadaTsiBath & 1
WCIIOJI30BaTh B COOTBETCTBMM C IIOCTaBJIEHHOW ydeOHOW  3amayei.
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3.2 keToHbl. KapOoHOBBIE 21
KHUCIIOTHL. CIIOKHBIE
a¢upsL. XKupsi
3.3 YrineBosl 9 1
Wroro no pazaeny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus
AMMHBI. AMUHOKHCIIOTHI.
4.1 12 1
benku
Hroro no pazneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
51 BricokoMoueKkysapHbIe 5
COETMHEHUS
Hroro no pazneny 6
OBUIEE KOJIMYECTBO
102 3

YACOB I10 [TIPOI'PAMME




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoaudecTBO 9acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

11

Ctpoenue aToma.

Ilepuonuueckuit
3aKOH U
[Iepnonnueckas
cucTemMa
XUMHYICCKHX
anemenToB 1. U.
Menneneesa

1.2

Crtpoenue
BEIIIECTBA.
Mmuoroo6pasue
BEIIIECTB

11

1.3

XUMHYECKHUE
peakuuu

19

Hroro no pazgeny

39

Pa3nes 2. Heoprannueckasi XuMust

2.1

Hewmeraisl

31

2.2

Meranibsl

23




Hroro no pazneny o4
Pa3zgen 3. XumMus u ;Ku3HbL
MeToas! T03HaHU
3.1 B XUMUH. XUMHUSA U 9
KU3Hb
Hroro o pasneny 9
OBILIEE KOJIMYECTBO
YACOB IIO 102

[TPO'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipeamer u 3HaueHUE
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI

DJNEKTPOHHOE CTPOEHUE
aToma yriepojaa (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHble BO3MOXKHOCTH
aToma yriepoja

XumMmudeckas CBS3b B
OpTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H,
CrocoObI pa3phiBa CBs3EH

Teopust crpoeHus
OPTraHUYECKUX COCTUHEHUIN
A. M. byrneposa

Buasl nzomepun:




CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.

DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

IIpencrasnenue o
KJTacCU(HUKAIUH 1
CHCTEMaTHYEeCKas
Homenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB

Knaccudukanus peakiuii B
OpraHUYECKON XUMUU

Cucremarusaims u
0000111eHrE 3HAHUH 10 TEME

AJIKaHBI: TOMOJOTNYECKUI
pan, oburas hopmyina,
HOMCHKIJIaTypa U U30MCpPUs,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10

dusnyeckue 1 XUMHUIECKUE
CBOMCTBA aJIKaHOB

11

Haxoxnenue aikaHoB B
npupoje. CriocoObr
MOJTYYCHUS U IPUMEHEHUE
aJIKaHOB




12

LuknoankaHsl: o0Ias
dbopMyIa, HOMEHKIIATypa
U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI
HOJTyYCHHS U IPUMEHEHHUE

13

Pemenne pacu€THbIX 3a1a4
Ha OIpEeJICIICHHE
MOJICKYJISIPHOM (hOPMYJTBI
OpPraHMYECKOI'0 BEIIEeCTBA 110
MAaCCOBBIM A0OJIM aTOMOB
DJIEMEHTOB, BXOJAIIINX B €0
coctaB. CucTteMaTH3alusI U
0000111eHNEe 3HAHNIT IT0 TEME

14

AJIKEHBI: TOMOJOTNYECKUI
pan, oburas hopmyina,
HOMEHKJIATypa, SJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CTpyKTypHas U IIUC-TPaHC-
MU30MEpPHUSI aJIKEHOB

15

dusnyeckue U XUMUYECKHE
CBOMCTBa ankeHoB. [IpaBuio
MapkOBHHKOBa

16

CrniocoOsl nosydeHus u
NpPUMEHEHHE AIKCHOB

17

[TpakTiueckast padorta Ne 1




no teme "[lonyuenue
STUJICHA U U3YUYEHUE €T0
CBOMCTB"

18

Pemenne pac4€THbIX 3a1a4
Ha OIIPENIEICHUE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOT0 BEIECTBA

19

AJKagueHbl: CONpPsKEHHDIE,
W30JIMPOBAHHBIE,
KYMYJIMPOBaHHBIE.
Oco6eHHOCTH AIIEKTPOHHOTO
CTPOEHHUS

20

XUMHYECKHE CBOUCTBA
CONPSIKEHHBIX THUEHOB

21

CrnocoOsl noydeHus u
NpUMEHEHHE alIKaICHOB

22

AJKUHBI: TOMOJIOTHYECKHIMA
pan, oburas hopmyna,
HOMEHKJIATypa, SIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
dbuznyeckue cBoiicTa

23

XUMHYECKHE CBOUCTBA
AITKUHOB

24

KauecTBeHHBIE peaKkIMK Ha
TPOMHYIO CBSI3b




25

CriocoObI nostyueHust u
PUMCHEHHE AJTKHHOB

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

27

CucreMaruzauus u
000011IeH1E 3HAHUM 110 TEME

28

ApEeHBbI: TOMOJIOTHYECKU I
psa, obmas popmyina,
HOMEHKJIATypa.
DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ O€H30J1a U TOIyOJIa,
uX (pU3NYECKHE CBOWCTBA

29

XUMHYECKHE CBOWCTBA
ApPEHOB: PEAKIINU 3aMEIICHHS

30

XHUMHUYEeCKHE CBOMCTBA
apEHOB: pEaKIUH
MIPUCOETNHEHUS, OKUCIICHUE
TOMOJIOroB OeH30J1a

31

OcCo0eHHOCTH XUMUYECKUX
CBOMCTB CTHpOJIa

32

Pemenue pacu€rHbix 3a1au
Ha OIpEJEIIEHNE
MOJIEKYIISIPHOUN (OPMYIIBI
OPraHNUYeCcKOro BEIIECTBA




33

CriocoObI nostyueHust u
PUMCHEHHE apCHOB

34

I'enernueckas CBS3b MEKIY
Pa3JIMYHBIMU KJIACCAMU
YIJIEBOAOPOIOB

35

PacuéTel o ypaBHEHUSIM
XAMHYECKHUX PEaKIUM.
CucreMaruzanus u
000011IeHKE 3HAHUI 10 TEME

36

[Ipupoansrii ra3. [lonyTHbie
He(TAHBIE ra3bl

37

Kamennslii yroias u
HPOAYKTHI €ro nepepaboTKu

38

Hedtb 1 criocobs! e€
nepepabotku. [Ipumenenune
HPOJYKTOB NEepepadoTKU
HeTH

39

['eHeTHUECKAas! CBS3b MEXKIY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJJOPO/IOB

40

["anoreHonpous3BogHBIE
YIJIIEBOIOPOAOB:
AIIEKTPOHHOE CTPOEHHUE;
peakiu 3aMenIeHUs
rajoreHa

41

JlelicTBue 1Ien04Yel Ha




rajJjoreHIpOU3BOIHbIE.
BsaumoneiicTeue
JIIUTaJIOT€HATIKaHOB C
MarHueM H IIMHKOM

42

Cucremarusanus u
000011IeHEe 3HAHU I10
pazaeny "YrieBoaopoast"

43

KonTponbhas padota no
teme "YriaeBogopoas"”

44

[TpenenbHBIC OJJHOATOMHbBIC
CIIUPTHI: TOMOJIOTUICCKHIMA
psn, odmas popmyia,
CTPOCHHUE MOJICKYI,
U30MepHsi, HOMCHKJIATYpa,
KIaccu(puKanus,
dbuznyeckue cBoiicTa

45

XUMHYECKHE CBOUCTBA
MpEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

46

CnocoOsl nonydeHus u
PUMEHEHHE OJTHOATOMHBIX
CIHMPTOB

47

[TpocTsie a¢upsi:
HOMEHKJIATypa H U30MepHs,
0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOHCTB




48

MHOroaroMHbIE CIIUPTHI:
STWJICHIJIMKOJb U TJIMLEPHH,
X QU3HYECKHE U
XUMHUYECKHE CBOMCTBA

49

CriocoObI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

50

DeHOoII: CTPOCHUE MOJIEKYJIBI,
(uznyecKue CBONCTRA.
Tokcu4HOCTH PeHoIa

o1

XUMHYECKHE CBOUCTBA
denona

52

CrniocoOsbl oNTy4eHus 1
npuMeHeHne GpeHona

53

[TpakTuyeckas padora Ne 2.
Pemenue
HKCIEPUMEHTAIBHBIX 33124
no teMe "CrnupTsl U
¢deHnomnsr"

54

Cucremaruzauus u
000011IeHrE 3HAHU T10 TEME

55

AnbAETUAB U KETOHBI:
3IIEKTPOHHOE CTPOEHHE
KapOOHUIIBHOM TPYIIIIHI,
TOMOJIOTHUECKHUE PSIIBI,
obmas popmyna, uzomepus




Y HOMEHKJIaTypa

56

ANBIErHIbl M KETOHBI:
¢u3nueckre CBONCTBA,
PEaKIMU TPUCOCTMHEHUS

57

PeaKI_[I/II/I OKHCJICHUSA U
Ka4C€CTBCHHBIC PCAKIIUU
AJIbACTUI0OB 1 KECTOHOB

58

Crioco0b! nostyueHust
QJIBJIETUI0B U KETOHOB

59

OI[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBLIe KHCJIOTHI,
0COOEHHOCTH CTPOCHUA UX
MOJICKYJI

60

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

61

XUMHYECKHE CBOWCTBA
MpeAeNIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

62

OcobeHHOCTH CBOWCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

63

OCco0EHHOCTH CBOUCTB:
Here,ZIeJ'II)HI:;IX )41
apOMaTHYECKHUX




KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHUCJIOT

64

ITonsarue o IMPOU3BOJHBIX
Kap6OHOBLIX KHCIIOT

65

CriocoObI mosryueHust 1
IPUMEHEHHE KapOOHOBBIX
KUCJIOT

66

Crnoxwnble 3¢upsr:
TOMOJIOTUYECKHH psJl, oO1as
dbopmyna, usomepust u
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

68

Pemenne pacu€THbIX 3a1a4:
M0 YPAaBHEHHUIO XUMHYECKON
peaKiuu, Ha ONpPEACIICHHE
MOJIEKYJISIPHOM (OpMYyJIBI
OpPraHUYEeCKOro BEILECTBA

69

[TpakTiueckast paborta Ne 3.
Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4
no Teme "KapboHoBbIe




KuCIoThl. CliokHBIE APHUPHI"

70

Kupsl: ctpoeHue,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA (THIPOJIN3)

71

OCo0EHHOCTH CBOMCTB
JKUPOB, COJEPIKALTUX
OCTaTKH! HEIPEACIIbHBIX
JKUPHBIX KUCIOT. JKUpHI B

pUpo/Ie

72

Mpli1a Kak COJIM BBICILIUX
KapOOHOBBIX KHCIIOT, HX
Moromiee aeicteue. [lonsarue
0 CHHTETHUYECKHX MOFOIIUX
cpenctax (CMC)

73

I'emeTnyeckas CBA3b
YTJIEBOAOPOIOB U
KHUCJIOPOACOAECPKAIINX
OPraHUYEeCKHUX BEIIECTB

74

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PEaKLnn

75

Cucremaruzanus u
000011IeHrEe 3HAHUH I10 TEME

76

OO01mas xapakTepuCTHKa
YIJIEBOAOB M KJlaccupuKanus
yIJI€BOIOB (MOHO-, IU- U
MoJIMCaxapubl)




77

MoHocaxapuibl:
dusnyecKue CBOWCTBA U
HAXO0XICHHUE B IPUPOJIC

78

[IpuMeHeHue IIII0KO3bI, €€
3HA4YCHUC B
KU3HECACATCIIBHOCTHU
OopraHusma

79

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHHUE IMCaXapUJiOB

80

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIEKYJ, (Pu3ndecKue
1 XUMHYECKHE CBOMCTBA,
IpUMEHEeHHe

81

[TonsiTve 006 NCKYCCTBEHHBIX
BOJIOKHAX

82

Pemenne pacdyeTHsIX 3a1a4
Ha OIPENEICHUE 10N
BBIX0/1a IPOJIYKTA PEAKLIUH
OT TEOPETUYECKHU
BO3MOKHOI'O

83

CucreMmaTtuzanus u
000011IeHrEe 3HAHU T10
pasneny

84

KonTponbnas pabota no




TEME
"Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS"

85

AMUHBL: K1accudukarms,
CTPOEHHUE MOJICKYJI, 00IIast
dbopmyna, uzomepus,
HOMEHKJIATypa H
(du3nveckre CBOMCTBA

86

XUMHUYECKUE CBOMCTBA
annpaTUYECKUX aMUHOB

87

AHUIMH: CTPOEHNE aHWINHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHWJIMHA

88

CriocoObI mosryueHust 1
NPUMEHEHHE aTU(PaTHICCKIX
AMHHOB

89

AMHHOKHCIIOTBI:
HOMCHKIJIaTypa U U30MCpPUs,
(duznyeckue cBONCTRA.
OTI[CJ'ILHBI@ npeaACTaBUTCIIN
0-aMHUHOKHCIIOT

90

XUMHYeCKHE CBOMCTBA
AMHHOKHCJIOT, UX
OHOJIOrMYecKoe 3HaUYEeHUE
aMuHOKHCIIOT. CHHTE3 B
TUAPOIU3 MENTUIOB




91

benku xak npupoaHsie
HOJIUMEPBI; CTPYKTYpPBI
0enKoB

92

XUMHYECKUE CBOUCTBA
0€eJIKOB

93

A3soTcoaepxaiue
TCTCPOUHKIINYCCKUC
coennHeHus. HykienHoBsle
KHCJIOTBI: COCTaB, CTPOCHHE
1 OMoIormyuecKas pojb

04

[Tpaktuyeckas padora Ne 4.
Pemenne

AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "A3oTcozepKaiiue
OpraHUYecKHe coequHEeHus"

95

[TpakTrueckast pabora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe "Pacro3HaBaHue
OpPTraHUYECKUX COETUHEHUI"

96

KonTponbhas pabota no
TeMe "A3oTcoaepKaniue
OpraHUYecKHue coequHeHus"

97

OCHOBHBIE IOHATUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUHN U METObI X




CHUHTEC3a —II0JIMMEpHU3allUA U
MNOJIMKOHACHCAIIUA

98

IImacTtmaccel. YTuauzanus u
nepepadoTKa MIacTUKa

99

DJ1acTOMEpbI: HATYpaJIbHbBIN
CUHTETUYECKHUE KayUyKHU.
Pe3una

100

Bomnokna: HAaTypaJIbHBIC,
HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepLI
CIICHHUAaJIbHOI'O HAa3HAYCHUA

101

ITpakTrueckas padota Ne 6.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3374
1o Teme "Pacro3HaBaHue
IJIaCTMACC ¥ BOJIOKOH"

102

O6o61eHne u
CHCTEMaTH3aIHs U3YYEHHOTO
Marepuana 1o TeMe
"BBICOKOMOJIEK YIS PHbBIE
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB
I10 TIPOI'PAMME

102




11 KITACC

N KoanuecTBo yacos DJIeKTPOHHbBIE
- Tara uuppoBLIe
n/ | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3y4eHusi o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl
Atom. CocTaB aTOMHBIX SJIED.
1 . 1 01.09.2023
XUMHYECKUHN 3JIEMEHT. M30TOmbI
CtpoeHue 3NeKTPOHHBIX
2 000JI0UEK aTOMOB, KBAHTOBBIE 1 05.09.2023
qrcna
Knaccudukanms xumuaecknx
3 3JIEMEHTOB (S-, p-, d-, f- 1 06.09.2023
AJICMEHTHI)
Pacnpenenenue 3neKTpoOHOB 1O
4 P P 1 08.09.2023
aTOMHBIM OpOUTaISIM
DneKTpOHHBIE KOH(UTYpalUH
5 aTOMOB 2JIEMEHTOB B OCHOBHOM 1 1 12.09.2023
BO30YX/IEHHOM COCTOSTHUU
DneKTpOHHBIE KOH(UTYpaIUU
6 HMOHOB. 1 13.09.2023
DJIEKTPOOTPHULIATENBHOCTh
[Iepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
7 P 1 15.09.2023

XAUMHUYECKUX djieMeHToB /I, M.
Menneneena, CBI3b C




COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 I'pyIiiaM U
nepuoiamMm

19.09.2023

CucreMarusanus 1 00001IeHNE
3HAHUH 110 TEME

20.09.2023

10

Buapr xumMuueckoil cBI3H.
MexaHu3MBbI 00pa30BaHUS
KOBQJICHTHOM CBSI3H.
Bonoponnas cBs3e.
MexMouneKyIsspHbIe
B3aUMOJICUCTBUS

22.09.2023

11

BaneHTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM

26.09.2023

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTaB U
HOMEHKJIaTypa

27.09.2023

13

BemectBa MonekynaspHOro u
HEMOJIEKYJISIPHOTO CTPOEHHS.
Tunsl KPUCTAIIIMUECKUX

29.09.2023




PELIETOK U CBOMCTBA BEILIECTB

14

[TonsiTHe 0 AUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUJTHBIX pacTBOpax

03.10.2023

15

HcTuHHBIE PacTBOPHI:
HACBIIIEHHbIEC U HEHACBIIIIEHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

04.10.2023

16

CriocoObI BBIpaKEHUS
KOHIIEHTPALIUU PAaCTBOPOB

06.10.2023

17

Pemenue 3agau c
HCIIO0JIb30BaHUEM MTOHATUN
"MaccoBas J10J151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHasA

KOHIIeHTpanus"

10.10.2023

18

Knaccudukanus n
HOMEHKJIaTypa HEOPTaHUUECKUX
BEIECTB

11.10.2023

19

Cucremaruzanuys 1 00001eHue
3HAHUH 10 TEME

13.10.2023

20

KonTponbHas padora no temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /J[. .
Menaeneesa", "Ctpoenue

17.10.2023




BemecTBa. MHOTOOOpa3ue
BelecTB”

21

Krnaccudukanus XuMHIecKux
peakuuil B HEOPraHUYECKON U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEeHUs U
MIpEeBpALICHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

18.10.2023

22

TemoBbie 3G HEKTH XUMUYECKUX

peakuuii. Tepmoxumudeckue
ypaBHEHUS

20.10.2023

23

Brrunciienus mo ypaBHEHHSIM
XMMHYECKUX PEAKIUHN U

TCPMOXUMHUYCCKUM YPABHCHUAM

24.10.2023

24

CKOopoCTh XMMHUECKOH peaklui,

€€ 3aBUCUMOCTB OT Pa3JIUYHbIX
¢dakropoB. Katanus u
KaTaJau3aTophl

25.10.2023

25

T'omorennrie u TCTCPOTCHHLBIC
peakiuu

27.10.2023

26

[IpakTuueckas pabora Ne 1 o
TeMe "BiusHHME pa3InyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON peakuun"

07.11.2023

27

ObpaTtumble U HEOOpaTUMBbIE

08.11.2023




peakunn. XuMHUYECKOe
paBHOBECHE

28

[Ipaktuyeckas padora Ne 2 o
teme "BiusiHue pa3inyHbIx
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

10.11.2023

29

DNeKTpOoIUTHUYECKast
nucconuanus. CUibHbIE U
cirabbie AIeKTponThl. CTereHb
JUCCOLIAAITIT

14.11.2023

30

HNonHoe npounsseneHue BOAbI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii mokasarens (pH)
pactBopa

15.11.2023

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIKE B PACTBOPAX
ANEKTPOJIUTOB

17.11.2023

32

[IpakTnueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEeaKINH B
pacTBopax 3JIEKTPOJIUTOB"

21.11.2023

33

OKuCIHTEIIFHO-
BOCCTAaHOBUTEJIHLHBIC PEAKITUH.
Baxnenmme OKUCIUTENN U
BOCCTaHOBHUTEIH

22.11.2023

34

MeToa 3J1eKTPOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca

24.11.2023




35

DNEeKTPOIU3 pacTBOPOB U
pacIuIaBOB BEILECTB

28.11.2023

36

Pewenne 3anau pa3inu4HbIX
THUIIOB

29.11.2023

37

Pemenne 3a/laq pa3JIMYHbIX
THUIIOB

01.12.2023

38

Cucremaruzanys u 00001eHue
3HAHUH 110 TeMe "XHUMHYECKHE
peakuu"

05.12.2023

39

KontponbHas paboTa mo teme
"Xumuueckue peakiuu"

06.12.2023

40

IlonoxeHre HEMETAIOB B
[Iepnonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa 1 0COOCHHOCTH
CTPOCHUS UX aTOMOB.
dusznyeckue CBOMCTBA
HEMETaJIJIOB

08.12.2023

41

Annorponusi HeMEeTaUIoB (Ha
pUMepe KUCIIOPO/Ia, CepHl,
dbocdopa u yraeponaa)

12.12.2023

42

Bonopox: nonydenue,
¢buznyeckue 1 XUMHUECKUE
cBoricTBa. [ mapuael

13.12.2023

43

T"anmorensl: HaX0XKICHIE B
MIPUPO/IE, CIOCOOBI OTYUYCHHS,

15.12.2023




¢busnvecKre 1 XUMHUECKUE
CBOMCTBa

44

l"anorenoBonopoabI.
Baxwneiimue
KHUCJIOPOJICOACpIKAIIIE
COC/IMHEHUS TAJIOT€HOB

19.12.2023

45

JlaGopartopHble 1
IIPOMBIIIIJIEHHBIE CIIOCOObI
MIOJIy4EHUS TaJIOTEHOB.
[IpuMeHeHue rajnoreHoB 1 ux
COCTUHEHUN

20.12.2023

46

[IpaxTuueckas padorta Ne 4.
PGIHGHI/IG 3KCHCpI/IM€HTaJ'H)HI)IX
3aga4 o reMe "["anoreHsr"

22.12.2023

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
noJiydeHusi, Gu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.
[TpuMeHeHHe KUCIopoia U 030Ha

26.12.2023

48

Oxcuabl ¥ IEPOKCHUIBI

27.12.2023

49

Pemenue 3amaq Ppa3jINIHbIX
THUIIOB

29.12.2023

50

Cepa: HaX0XJICHUE B IPUPO/IE,
COCOOBI OTYYEHUS,
bu3MUecKre 1 XUMUYECKHE
CBOMCTBA

09.01.2024




o1

CepoBoniopo, cyabhuabt

10.01.2024

52

Kucnopoaconepxkamue
coequHeHUs cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCJIOTHI

12.01.2024

53

[TpakTrueckas padota Ne 5.
Pemenne skcriepuMeHTaTbHBIX
3amad o teme "Cepa u eé
COeIMHECHHUS"

16.01.2024

54

A30T: Hax0XJAEHUE B IPUPOJIE,
CHOCOOBI MOTYYEeHHUS,
(du3HUYeCKre U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

17.01.2024

55

Kucnoponconepxkariue
coenuHenns azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

19.01.2024

56

[Ipumenenue a3oTa u ero
coeuHEHUI. A30THBIE
yaoOpeHust

23.01.2024

57

docdop: HaxOkKAECHUE B
MIPUPO/IE, CIOCOOBI OTYUYCHHS,
¢bu3nyeckre 1 XUMHUYECKHUE
coiicTBa. @ochunpl u pochun

24.01.2024

58

Oxcunpl pocdopa,
dbocdopcoaepkanme KUCIOTHI.
Comu dochopHOt KUCITOTHI

26.01.2024

59

[Tpumenenue dhocdopa u ero

30.01.2024




coeaunenuii. @ochopHbie
ynoopeHus

60

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3aga4 1o Teme "A30T u ochop u
uX coeuHeHus"

31.01.2024

61

Yraepoa: HaXOXKJICHHUE B
MPUPOJIE, AIIOTPOITHEIE

Mo ubuKam; GusndecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

02.02.2024

62

Oxcup yrinepona(ll), oxcun
yraepoaa(lV), yronbHast Kuciora
U e€ conu

06.02.2024

63

Pemenne 3amau pa3inu4HbIX
TUIIOB

07.02.2024

64

KpemHuuii: HaxoxaeHue B
MIPUPO/IE, CLIOCOOBI MOTYUYEHHUS,
(1)H31/I‘-I€CKI/I€ U XUMHNYECKHEC
CBOMCTBA

09.02.2024

65

Oxcup kpemuus(1V),
KpEMHHEBast KUCIIOTA, CHIIMKATHI

13.02.2024

66

[TpuMeHeHe KPEMHHUS U €T0
coequneHuit. CTEKI0, ero
MOJTyYCHUE, BUJIbI CTCKIIA

14.02.2024

67

Pemenue 3amaq Ppa3JInIHbIX

16.02.2024




THUIIOB

68

CucreMmaruzanys 1 00001eHe
3HaHui 1o teme "Hemeramnbr"

20.02.2024

69

KontponbHas paboTa mo teme
"HemeTtamisr"

21.02.2024

70

AHanus pe3ynbTaToB
KOHTPOJIBHON padoTHI,
KOPPEKIHSI OIIHOOK

27.02.2024

71

IlonoxeHre METaJIIOB B
Ilepuonuueckoi cucreme
XHUMHYECKHUX 3JICMEHTOB.
OcoOEHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

28.02.2024

72

O6mue dpuznyeckue cBOMCTBa
MeTauioB. [Ipumenenue
METAJUIOB B OBITY U TEXHHKE

01.03.2024

73

CnnaBsl MetauioB. Kopposust
METaJJIOB

05.03.2024

74

Pemenne 3amau pa3nu4HbIX
TUIIOB

06.03.2024

75

DIEeKTPOXUMUYECKUN P
HanpspkeHud MetaiioB. O6mue
CIOCOOBI OTY4YEHUSI METAIIIOB

12.03.2024

76

OO6mrast XxapakTeprucTruKa
MeTaioB |A-rpymmbl

13.03.2024




[Tepuonnueckoit cucTemsl
XUMHUYECKUX IeMeHTOB. Harpuii
Y KaJui: MOJy4YeHHUE,
¢busznuecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX
BEILIECTB U UX COECTMHEHUI

77

OO6m1as XxapakTeprucTruKa
MetaiioB ||A-rpynms
Ilepuonuueckoi cuCTeMBbI
XHMHYECKHUX 3JICMEHTOB.
Maruuii ¥ KaJIbLIUH: MMOJTy4YEHHUE,
(bu3HUYeCKre U XUMUICCKHE
CBOICTBA, IPUMEHEHUE MTPOCTHIX
BCIIECTB 1 MX COCAUHCHUI

15.03.2024

78

JKEcTKOCTEL BOOBI U CIIOCOOEBI €6
yCTpaHEHUS

19.03.2024

79

ANIOMUHUI: TIOTy4YEHHE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

20.03.2024

80

AmdorepHbIe CBOMCTBA OKCHA U
THJIPOKCUA AITIOMUHUS,
TUIPOKCOKOMIIIIEKCHI aJIFOMUHUSA,
WX MPUMEHEHHE

22.03.2024

81

Pemenue 3amau Pa3JIMIHBIX
THUIIOB

02.04.2024

82

[TpakTuyeckas pabora Ne 7.

03.04.2024




Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "Merasuibl
IJ1aBHBIX noArpymnim"

83

OOm1ast xapaKTepUCTHKA
METAJUIOB MOOOYHBIX TOATPYIIT
(b-rpynn) Ilepuonnueckoit
CHCTEMBI XMMHUYECKIX
3JIEMEHTOB

05.04.2024

84

duznyeckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COCIUHEHU, UX IPUMEHEHHE

09.04.2024

85

Baxueiinme coequHeHAA
Mapranua. [lepmanranar kanus,
€r0 OKUCIINTEIbHBIC CBOMCTBA

10.04.2024

86

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKUEC
CBOICTBA KeJIe3a U €T0
coennHenuil. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

12.04.2024

87

duznueckue 1 XUMHUYECKHE
CBOICTBA MEIU M €€ COCANHCHIUH,
X IPUMCHCHUC

16.04.2024

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA ITMHKA U €70
COEMHEHHH, UX TPUMEHEHHE.
' apOKCOKOMILIEKCHI TMHKA

17.04.2024

89

[IpakTnueckas padora Ne 8.

19.04.2024




Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "Merasuibl
MOOOYHBIX MOATpyI"

90

Pewrenune 3anau pa3inu4HbIX
THUIIOB

23.04.2024

91

O0001IeHre U cCUCTEMaTU3 AU
M3YYCHHOTO MaTepraia 1o TeMe
"Merayuier"

24.04.2024

92

KontponbHas paboTa o teme
"Mertauipr"

26.04.2024

93

AHanu3 pe3ynbTaToB
KOHTPOJIBHON paloTHI,
KOPPEKIHSI OIIHOOK

30.04.2024

94

Posnb xumum B obecrieueHUH
YCTOWYMBOTO Pa3BUTHUS
yenosedecTBa. [lonarue o
Hay4YHBIX METOJAX UCCIIEI0BaHUS
BELIECTB

03.05.2024

95

HayuHnbie mpuHIUIBI
OpraHHU3aIi XUMUIECKOTO
npou3Bo/icTBa. [IpombIliieHHbIE
CIOCOOBI MOTYyYEHUS BAXKHEHIIINX
BEIIECTB

07.05.2024

96

XHUMHYECKOE 3arpsi3HEHUE
OKpY>KaIOILE! CPebl U ET0
MOCTIEICTBUS

08.05.2024




97

XuUMHS U 310pPOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpPENCTBA

10.05.2024

98

Xumus numy. Poiabs XxuMuu B
o0ecrieueHnH MMUIIEBON
0€e30IacHOCTH

14.05.2024

99

KocMmeTnueckue u
nap(roMepHbIe CPECTBA.
BriTtoBas xumug

15.05.2024

100

XuMus B CTPOUTENBCTBE.
Baxueiie crpouTesbHbIE U
KOHCTPYKUMOHHbBIE MATEPHAJIbI

17.05.2024

101

XuMUsI B CEIbCKOM XO03SHCTBE.
OpraHu4ecKre 1 MHHEpaIbHbIC
ynoOpeHus

21.05.2024

102

Cucremaruzanuys 1 00001eHue
3HAHUH 10 TEME

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» Xumus, 11 xmace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

JIéskun A.H., AkiinonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
JTa6puensu O.C.,OctpoymoB U.I".HacronbHast kHura yautens. XuMusi.9

kiacc.M.:Jlpoda,2003 r

2.T'abpuensu O.C.,OctpoymoB U.I'.HactonbHas kaura yauresns xumuu.10

kiacc.M.:Jlpoda,2004 r

3.I'abpuensu O.C. JIsicoBa I'.I.HacTonbHas kHura yuutens xumuu. 1 1

kiacc(uacts 1-2).M.:Ipoda,2004 r

4.T'opxpenko M.FO.Iloypounbie pazpaboTku M0 XUMHH. 8

kinacc.M."Bako",2007 r

5.'opkpeenko M.}O.IToypounbie pa3paboTKu 1O XUMHUH.9

knacc.M."Bako",2008 r

6.I'opkoBerko M.IO.IToypounsie pa3padoTku mo xumuu. 10

ki1acc.M."Bako",2005 r

7.JdenncoBa B.I". I[Toypounsie miansl. Xumus 10 knacc.Bonarorpan,2003 r



8. Tpoeryboosa H.II. IToypounsie pa3paboTku mo xumuu. 11

k1acc.M."Bako",2009 r

9. Hosommuckuii .M., HoBommackas H.C. Tunel XuMudecknx 3a1ad u

cnoco0Obl ux pemenud.8-11 kimaccel.M."Pycckoe cnoso",2013 ¢

10.Ps160B M.A.COopHUK 337124 U YIPaKHEHHI 110 XUMHH.8-9 Kinacc.M.u34-Bo

"Ox3amen",2010 r

11.I'abpuensia O.C.,OctpoymoB N.I".O6mas xumust B

TecTax,3anadax,ynpaxaenusx. 11 kinacc.M.Ipoda,2008 r

12. Xumus.KontponbHbie U ipoBepouHble padoThl.8 kiacc.M.:lpoda,2011 r

13.Xumus.KonrponbHbie U mpoBepouHbie padboThl.9 kinacc.M.:poda,2010 r

14. Xumus.KontponbHbsie U ipoBepouHble padoThl. 10 kiaace.M.:[lpoda,2010 r

15.Xumus. Kourponbhbsie 1 mpoBepounbie padboThl. 11 kinacc.M.:[Ipoda,2013 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






