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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha ypPOBHE OCHOBHOTO 0OIIET0 00pa30BaHUsl COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMa 1mo XuMuM JHa€T MpeJCTaBlIeHHE O LEesIX, oOwmeill crparerun oOyuyeHHMs,
BOCIIUTaHUsI U Pa3BUTHA OOydYaloIUXcs CpeACTBaMHU Y4YeOHOIo IpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpHUpOBaHME 10 pa3jiesiaM U TEMaM IPOrpamMMbl 110 XUMHH, ONPENEISAET KOJIUYECTBEHHbIE
Y Ka4eCTBEHHbBIE XaPaKTEePUCTUKH COACPIKaHUS, PEKOMEH IyEMYI0 II0CIEe10BATEIbHOCTD U3YYEHHUS
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€il, JOIMKH y4eOHOro mpolecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaroUIXCs, ONPEAENIIET BO3SMOKHOCTHU NMPEAMETA [T peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEelbHON IMPOrpaMMbl HAa YpPOBHE
OCHOBHOro 00miero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTraTaM OOy4YeHHs XUMHMU Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATENbHOM JEATEIbHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaAHUS.

3HaHME XUMUU CIYKUT OCHOBOM A1 POPMHUPOBAHUS MUPOBO33PEHHUS 00YyUaroOIIerocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus T00albHBIX MPOOJEeM YCTOWYMBOTLO pPa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydyeHne Xxummuu:

CHOCOOCTBYET peajln3allii BO3MOXKHOCTEH JJIsl CaMOPa3BUTHA U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ o011el n (QyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JesTeIbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKM3HH, TaK M B
poeCCHOHATBHON JEATETHHOCTH;

3HAKOMUT €O CHenu(UKONd Hay4YHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI LIE€JIOCTHOTO
B3IJISiJa HA €IMHCTBO NPHUPOABI M 4YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM  ATAlloOM

B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHO-H&Y‘IHOﬁ Ir'paMOTHOCTH o6yqa10u11/1xca;



CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAy4YHbIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
oOyyarouuxcsi.

JlaHHble HampaBiieHHs B OOy4YEHUM XMUMHU OOECIEYMBAIOTCS CHELM(PUKON conepKaHMs
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTUPOBAHHBIM OTpaXKeHHEM 0a30BOM
HAyK{ XMMUU Ha ONPEENEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMS OPHEHTUPOBAH Ha OCBOCHHE
00yYaroIUMUCS CUCTEMBI N1€PBOHAYAIBHBIX MOHATUH XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTIEJIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKON XUMUH.

CrpykTypa comep)kaHusi POTrpaMMBbl MO0 XUMHU C(HOPMHpPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoja k e€ mzyueHuro. CopepiaHHe CKJIAJbIBACTCSI U3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMbI
CTPYKTYpPHO OPIaHM30BaHbl 10 NPUHLUILY IIOCJIENOBATEIBHOIO Pa3BUTHs 3HAHUN HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMSI,

— Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHS O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— NpeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLUAIIMU BEIIECTB B paCTBOPAX.

TeopeTnueckrue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYyUYEHHBIX H
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS OCIEI0BATENBHO OT OJJTHOTO YPOBHS K JJPYTrOMY, BBITOIHSS
(GyHKIMN 0OBSICHEHUS M TPOrHO3UPOBAHMSI CBOIMCTB, CTPOECHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
NPUMEHEHHUS U TIOJyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO HPEACTABICHUS O
XUMUYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAaHUIO U METOJlaM NT03HaHUs B Hayke. M3ydeHne xumuun
MIPOUCXOUT C IPUBJICYEHUEM 3HAHUM U3 pPaHee U3YUEHHBIX YUEOHBIX peaAMETOB: « OKpy Karoluil
Mup», «bronorus. 5-7 xknacced» n «Dusnka. 7 Kiacey.

[Tpy n3ydyeHUn XUMHUH MIPOUCXOAUT (POPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOH HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON EATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYpbl. 3a/ilada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IpUOOIIEHNH K HAyYHBIM METOIaM MO3HAHUS IPU U3yUYEHHUH BEIIECTB U XUMHUECKUX PEaKIUi, B

(I)OpMI/IpOBaHI/II/I U Ppa3sBUTUH [1O3HABATCIIbHBIX yMeHI/Iﬁ H HUX T[PUMCHCHHU B yqeGHo-



MO3HABATEIbHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE3011acCHOTO
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[lpy W3y4yeHMHM XUMHHM Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHs Ba)KHOE 3HAUCHHE
MpPUOOpPEHN TaKKe LEH, KakK:

—(opmupoBaHNe MHTEIUIEKTYalbHO PA3BUTOH JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY HPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—HaNpaBICHHOCTh OOYYEHHsS HA CHUCTEMAaTHYeCKOe TMpHOOIIEeHHe OOydarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(OpMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

—o0ecrieyeHne YCIOBHH, CIOCOOCTBYIOIIUX TNPHOOPETECHUIO OOYYAIOIUMUCS OIBITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IIMYHBIX BUIOB JESTEIbHOCTH;

—opmupoBanue oO1Iei (yHKIMOHATBLHOW U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YKclie yMEHUI 0OBSACHATh U OLIEHUBATh SIBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3YsI 3HAHUS U OTIBIT,
MOJy4YeHHBbIE MPH M3YyYEHUU XHUMHUU, MPUMEHSATh UX MPHU PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYIOBOI IEATEIBHOCTH;

—(hopmMupoBaHre y 00y4arOmUXCsl T'YMAaHUCTUYECKUX OTHOIICHWN, TOHUMAHUS LEHHOCTH
XUMHUYECKHX 3HAHUM JUI BBIPAOOTKU SKOJIOTMYECKU IIe1eCOO0pa3HOro MoBeIeHHsI B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHUBAILIUHU K O0YUYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouis ¥ HaNPaBICHHOCTH JaTbHEHIIIEro o0yueHusl.

OO11ee 4ncino 4acoB, OTBEAEHHBIX JUIS U3YyUEHHMs XMMHUHU Ha YPOBHE OCHOBHOT'O OOIEro
oOpa3oBanwus, coctaBiseT 136 gacos: B 8 kiacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

HepBOHaqaanHe XHUMHNYECCKHUE NMOHATHUSA



[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHUsS B CUCTeMe Hayk. Tema u
BelecTBa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeiecTs. [loHsTue o meTonax
no3HaHus B xumuu. Yucteie BemectBa u cMecu. CriocoObl pa3/iesieHus CMECEi.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE IeMEHThI. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocThie
U CJIO)KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 10515 XUMUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo BenectBa. Mosb. Monsipaast macca. B3auMocBsi3b KOIM4uecTBa, MacChl U 4ncia
CTPYKTYPHBIX €IMHUII BellecTBa. Pacuérel mo popmyiiaMm XuMHUYECKUX COCTMHEHHH.

dusnueckue M XUMHYECKUE SIBJIICHUS. XUMHYECKash peakuus u e€ NpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOW MOCYAOW, MpaBWiaMu pabOThl B J1aOOpaTOpUU U MpPUEMAMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OmHcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIKE, KUIIEHHE W KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKU, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOJI0IeHHE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaklnuii (pa3inokKeHne caxapa, B3auMoJIeHCTBHE
CEpHOI KHUCIOTHI C XJOpUAOM Oapusi, pasnoxkeHue ruapokcuaa menu (II) mpu HarpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB paszieneHus cMeceil:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, IUCTWIUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKU TMOBAPEHHOU CONHM, HAOMIOJCHHE M ONUCAaHHE Pe3yJIbTaTOB MPOBEICHUS
OMbITAa, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3gyx — cmechk razoB. CoctaB Bo3ayxa. Kucnopon — 3iaeMEHT M MpOCTOE BEUIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJTydeHUS KHCIOpoja B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupojae. O30H — aloTpornHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TemmoBoit 3PQPexT XUMHUYECKOW peakluHh, TEPMOXUMHUYECKHWE YypaBHEHHUS, OK30- U
SHIOTEPMUUYECKHE peakuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE

napHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.



Bomopon — anemeHT u npoctoe BemiecTBo. HaxoxaeHue Boiopoia B mpupoe, Gpuznueckue
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOORI nonyueHus. KucioTer u conu.

MoutsipHbiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoOMCTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackinieHHnble u
HEHACBIILIEHHBIE PacTBOpPbL. PacTBOpUMOCTh BemiecTB B Bojae. MaccoBasi [10J1s1 BellleCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopot Boabsl B mpupoje. 3arpsisHEHUE MPUPOAHBIX BojA. OXpaHa M OYHMCTKA
MPUPOAHBIX BOJI.

Knaccudukanust Heopranmueckux coenuHeHud. Oxcuawl. Kiaccudukanus OKCHIOB:
coJyieoOpazyroniue (OCHOBHBIE, KUCTOTHBIE, aM(oTepHbIe) U HecosieoOpasytonue. Homenknatypa
OKCHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue OKkCuaoB.

OcHoBanus. Knaccudukamuss OCHOBaHHMM: IWIENIOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyueHue
OCHOBAHHI.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinor. @usnyeckre U XUMHUYECKHE
cBoiicTBa kucior. Psan akrusnoctu metauios H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. @usnueckue u xuMuuyeckue cpoiictBa coisieid. [lomyuenue
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenn.

KaueCTBEHHOE OMpE/IEIICHUEe COAEPKaHUs KUCIOpOAa B BO3AyXe, MOTydeHUe, coOMpaHue,
pacro3HaBaHUE W HM3YYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOJIEHUE B3aMMOJIEHCTBUS BEIUIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M TPEKpaIeHUs: TOpeHus (mmokapa), 03HAKOMJICHHE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJTy4YeHHE, COOMpaHue, pacro3HaBaHUE U
M3y4YeHHE CBOWMCTB BoAOpoda (TOpeHHe), B3auMojelcTBUe Bojopoaa c¢ okcugom meau (1)
(BO3MOKHO MCIIOJI30BaHUE BUIEOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, WCCJIEOBaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHOM MACCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
B3aMIMOJICHCTBHE BOABI C MeTalamMu (HaTpueM M KaibliueM) (BO3MOXKHO HCIOJIL30BaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBaHNE OOpa3IOB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOZICHUE W3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCJIOT M IENIOYEH, M3ydeHHe
B3anMoeiicTBus okcruaa Meau (I1) ¢ pacTBOpoM cepHO KHCIOTHI, KUCIOT C METallIaMH, PEaKIuii
HEWUTpanu3aluu, MoJyuyeHne HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJJHOTO METaJljia JPyruM
W3 pacTBOpa COJM, PEIICHUE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeilmme Kiacchl

HCOPTaHUYCCKUX COGHHHCHHﬁ)).



Iepuonuveckuii 3akoH u Ilepuoguyeckasi cucreMa xummuuyeckux djiementos /[, U.
MennesieeBa. CtpoeHue aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbBIE
peakuumn

[TepBble mONBITKY KJIACCU(PUKALNN XUMHUUECKUX dJIeMeHTOB. [IoHSATHE O rpymnmax cXoIHBIX
3JIEMEHTOB (LIEJIOUHBIE U IIETT0OYHO3EMENIbHBIE METaIIIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCHIbI U TUPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepuomuueckas cucreMa XHMHMYECKUX JJIEMEHTOB /I
N. MenpaeneeBa. KopoTkonepuonHas u jymHHONEepuoaHas (Gopmbl [lepruogudeckoil cucTemsl
xumudeckux aneMmeHtoB JI. W. MenneneeBa. Ilepuogast u rpynmbl. DPU3HYECKHH CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
obOosouek atoMoB mepBbIX 20 xumuyeckux dnemMeHToB Ilepumonuueckoit cucremsr /.
N. MenpeneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA I10 €ro MoJI0KeHuo B [leproanueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3nauenue lleproanyeckoro 3akoHa u Ilepuoguueckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIil M TpakIaHKH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas u HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl okucneHus
U BocCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3IloB BEIIECTB METAIIIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMHM KHUCIOT M IIEJIOYEH, MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (rOpeHue, peakiiuu pas3ioKeHNs, COETUHEHHS).

Mescnpeomemmnie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€W MPU U3YUYEHUU XMMHUU B 8 KJIacce OCYLIECTBISETCS
Yyepes UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMH ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH], HW30TOIBI,

pPaZoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoe



COCTOSIHWE BEIIEeCTBa, ra3, (PM3MUYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUsS, KOCMOC, TUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC IIOPOJIBI, IIOJIE3HBIC HCKOIAEMBIE,

TOIIIIMBO, BOOAHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKust

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XMMHYECKHMX 3JIEMEHTOB /[l
U. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOICTB XHUMHUYECKHUX
JJIEMEHTOB MEPBBIX TPEX NEPHUOAOB, Kalus, KaJIbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABl XUMHUYECKON CBS3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAITINYECKON PEIIETKN U BUAA XUMHUUECKOMN CBS3HU.

Knaccugukanus u HOMEHKJIAaTypa HEOpPraHMYECKMX BeLIeCTB. XHMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMH, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMudeckux peakuuid 1Mo pa3iuyHbIM MpU3HaKaM (IO YHCIY U COCTaBy
YUYaCTBYIOILIMX B PEAKIH BELECTB, I10 TEMJI0BOMY 3P (HEeKTy, 10 U3MEHEHUIO CTETIEHEH OKMCICHUS
XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsiTue o ckopocTu XxuMHueckoill peakiuu. [loHsTue 00 oOpaTUMBIX M HEOOpPaTHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuse. [lonsaTue o XxuMnyeckoMm paBHOBeCHH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMUYECKON
peaKuy U MOJIO0KEHHE XMMHUUECKOIO PABHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMHM, JJIEKTPOHHBIA OallaHC OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 3ME€KTPOIUTHUECKON AMCCOLMALMM. DJIEKTPOJIUTBHI U HEIEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHM3M JIMCCOLMAIIMK BEIIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH cBsi3U. CTeneHb

JUCCOIINallH. CunbHbBIE U cIa0bIe SJICKTPOJINTEI.



Peakiun monHoro oomeHa. YCloBUsI NMPOTEKaHUSI PEAKIM MOHHOTO OOMEHA, TOJIHBIE W
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccornuanuu. KadecTBEHHBIE peakuud Ha HMOHBI
[TonsiTe 0 rupoONIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJENSIMM KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJIOB M HeMeTauioB (rpadura u anmasza), CIOXKHBIX BEIIECTB (XJIOpHIA HATpUs),
UCCJICJOBAHNE 3aBHUCHUMOCTH CKOPOCTHM XMMMYECKOM PEAKUUU OT BO3ICHCTBHS DPA3IMUYHBIX
(akTOpOB, UCCIIEI0BaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, MpOLEcCa IUCCOLMALUN
KHCJIOT, 1€J104€el U cosel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWS PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WILIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KAueCTBEHHBIX pEakUWid Ha MOHBI, pELIEHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTta/ibl 1 HX COCJUHEHHSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHne W (DU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOT€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMETaJulaMu,
menoyamu). XmopoBogopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJy4YCHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa Ha OPraHM3M 4elloBeka. BakHelnre XiI0puabl
U UX HaXO0XJIEHUE B IPUPO/IE.

O6mas xapakrtepuctuka s1aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3NyYecKre CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (GU3MYEeCKue M XUMUUYECKHe CBOWCTBa. OKCHABI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oO1e Kak MpeaCcTaBUTEIN Kacca KUCIOT U crieluduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a MOTyYeHUsl CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue cepel um €8
COEIMHEHUI B NPHUpOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKArOUIEH Cpeabl COCIUHEHUSMH CEPBI
(KMCIIOTHBIE 10XKIH, 3arPs3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUA. A30T, paclpocTpaHeHHEe B Npupoje, (usuveckue u

XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe



CBOWCTBA, MoylydeHue 1 npumeHeHue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHasi peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJyuyeHHeE,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuil. XUMHUYeCKoe 3arpsi3HEHUE OKPY’KaloIlel Cpeibl COeAMHEHUSIMU a30Ta (KUCJIOTHbIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummuueckue cBorctBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

O6mas xapaktepuctuka 31aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIC CTENCHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoze.
Oxcuapl yriaepona, ux pU3MUYecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U MPUMEHEHHEe. JKOJIOTHUeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIOTE3a TII00aJBHOTO TMOTEIUICHHS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHEe U mpumeHeHue. KauecTBeHHas
peakuus Ha KapOOHaT-MOHbI. Mcnonab3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO35IHCTBE.

[TepBoHayabHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSNMHEHHSIX YTIIEpojaa
(MeraH, 9TaH, 3TUIICH, AlIETHJICH, 3TAHOII, TJIUIEPHH, YKCYCHas KucioTa). [IpHpoHbIC HCTOYHUKH
YTIEBOIOPOAOB (YToJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [oHSITHE O OMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpax, Oenkax,
yIJI€BOAaX — W WX POJM B JKM3HU deJOBeKa. MarepuaibHOE EIWHCTBO OPTaHUYECKUX H
HEOPraHMYECKUX COEMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJy4Y€HHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOH kucioTe. CHIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIICHHOCTH. BakHelme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.

XumuuecKkuii IKCHEPUMEHM.

u3ydeHne 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, TIPOBECHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (U3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), O3HAKOMJIEHHWE C 00pasllaMH XJIOPUIOB (TajJOre€HUOB),

O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIWHEHUSMHU (BO3MOXHO HCIOJb30BaHUE



BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrJauWBaHHMs  caxapa TMOJ  JCHCTBHEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOTHI, U3yUYEHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha CyJb(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOXHO HMCTIOJIL30BaHUE BUEOMATEPHUATIOB), 00Opa3iamMu a30THEIX U (POoCHOPHBIX YIOOPECHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yUYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBCHHBIX pPEaKluii Ha MOH aMMOHUSA U (ocaT-uoH U U3YICHHE MTPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIbIO (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), H3Y4YCHHE MOJeNied KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢ynepeHa, 03HaKOMIIEHHE C MPOLIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIAEM U yCTPOHCTBOM ITPOTUBOTA3a, MOIy4YeHUE, COOMpaHne, paClIO3HABAHUE M H3yUCHHE CBOMCTB
VIJIEKUCIOro ra3a, MPOBEIACHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CUJIMKAT-WOHBI H
W3y4YeHHE TMPHU3HAKOB MX [POTEKaHHsA, O3HAKOMIIEHHE C MPOAYKUHEH CHIMKATHOMN
IIPOMBIIIIIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uxX
COEITUHEHUS.

MetaJyiibl M MX COeTMHEHHS

OO61mas xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoil cucreme xummyeckux snemeHToB JI. M. MenzaeneeBa U CTpOEHHsI aTOMOB.
Crpoenue MmetayoB. Meraminueckas cBA3b M MeETajlIMYecKash KpHUCTAJUIMYECKash pPELIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUuM MertayuioB. Du3nyeckne W XUMUYECKHE CBOMCTBA
MetauioB. O0Iue crnocoObl NoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
MIpUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTaIIBL: MOJ0KEeHNUE B [leproanueckoil cuctemMe XMMUUYECKUX 3JIeMEeHTOB /1.
W. MengeneeBa, CTpOEHHE MX aTOMOB, HaxXOXJA€HHE B mpupojae. Ousznyeckue M XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[[{enouno3emenbHbBIE METAIBI MATHUH U KallbLIMiA: 1To0KeHue B [lepuonnueckoii cucreme
xumuueckux snemeHToB J[. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXO)KJIEHUE B IPHUPOJIE.
du3nyeckie 1 XUMHYECKHE CBOMCTBA MarHUd W Kalblugd. BakHeHIHe coenMHEHUS KaJbIlHs
(oxcua, TuapoKCcH I, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHH .

AmoMuHui: mnonoxeHnue B Ilepuonnyeckoil cUCTEME XMMHUYECKHUX dJIeMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOXKACHHE B Ipupoje. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA

amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHMSL.



Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XUMHYECKHX 3yemMeHTOB /l.
N. MenpeneeBa, CTpoeHHE aTOMa, HAXOXKJIeHHUE B pupoe. Pu3nueckue U XMMHUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xenmeza (III), mx cocras, cBoicTBa U
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3IaMy METAIIJIOB U CIUIABOB, MX (PM3NYECKUMH CBOMCTBAMH, H3yUCHUE
Pe3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJA Kajbl[Usi M HATpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), MPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, allFOMUHUS, IIUHKa, xene3a (II) u xenesa
(III), menu (II), HaOMrOIEHHE W OMKMCAHKME MPOLIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATpPHS,
Kalusl U Kaibliug (BO3MOXHO HCIIOJNIb30BAaHHE BUAECOMATEPUAIIOB), UCCIIEIOBAaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE YKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMHSA U OKpYsKaKoLIas cpeaa

BemiectBa u mMarepuansl B OBCEIHEBHOM KU3HM YelloBeKa. be3onmacHoe MCnosib30BaHuE
BEIIECTB U XHUMHUUYECKHX peaknuil B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTPAaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpY’Karollel cpepl (mpeaenbHas A0MycTUMas KOHIEHTpaIus
BerniecTs, ganee — [1/IK). Pons xumuu B penieHuu 3KOIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MAaTEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanus MexXnpeaMEeTHBIX CBSI3€M MPU M3YUYEHUU XUMHUHU B 9 Kiacce OCyUIECTBISETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATHM, SBJISTFOIITUXCSI
CHUCTEMHBIMH JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbI (PaKkT, TUNIOTE3a, 3aKOH, TEOPHS, aHAJH3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJACIUPOBaHNE,
W3MEPEHHE, MOJIEIb, SIBICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH], HW30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUECKUN 3apsij, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
PacTBOp, paCTBOPUMOCTH, KPUCTAITUYECKAs PEIIETKA, CTUTABBI, PU3UIECKUE BEIIMUNHBI, €THHUTIBI

HU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHITE.



buonorus: ¢orocunTes, apixanue, Owochepa, 3KocucTeMa, MHUHEPAJIbHBIE YI0OpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPaAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMIAeMBbIE,

TOIIIIMBO, BOAHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOIO OOIEro oOpa3oBaHHS
JIOCTHUTAIOTCS B X0JI¢ O0YYCHHsI XUMHHU B €IMHCTBE y4eOHON U BOCHIMTATEIBHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCHHCKMMH  COLMOKYJIBTYPHBIMA M  JyXOBHO-
HPABCTBCHHBIMU LICHHOCTSIMH, MPHHATHIMU B OOIICCTBE MpaBHJIAMH U HOPMAaMH MOBEICHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaMOITO3HAHMSI, CAMOPA3BUTHS M COLHAIN3AINY 00y IaOIIUXCSL.

JIMYHOCTHBIC Pe3yJbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIUPEHHE OMbITAa JCATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOr0 BOCITUTAHMSI:

IICHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAyYHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHYECKOW HayKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMaluei O MepeoBhIX JOCTHKCHUSX M OTKPBITHIX
MHPOBOH M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 yCTPOWCTBE
Mupa 1 oOlIeCTBa;

2) rPaKAaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COIMAIBbHBIX HOPMaxX W MpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHUI B
KOJUIEKTUBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIE3HOH, Y4YeOHO-
UCCIIeI0BATEIbCKOM, TBOPUYECKOW U JPYTHX BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOM [IESITEIbHOCTH TIPU BBIMOJHEHNU y4eOHBIX, MO3HABATEIbHBIX 3aJ1a4, BHIMOJHCHUH
XMMHUYECKUX YKCIEPHUMEHTOB, CO3aHUH YYEOHBIX MPOSKTOB, CTPEMIICHHS K B3aUMOIOHUMAaHHIO
¥ B3aUMOINOMOIIM B TIpOLleCCE ITOM y4eOHOM IeATeNbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE
TIOBE/ICHHE M TIOCTYIKH CBOMX TOBAPHIICH C TIO3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C yUETOM

OCO3HAHUS MOCIEICTBUI MOCTYKOB;



3) HIEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  IPEACTABICHUS O  BEUIECTBE UM  XMMHMYECKOM  peaklud,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKHM M COCTABJIAIOILNE OCHOBY JUIS
MOHMMAaHHUA CYITHOCTH HAYYHOW KapTHHBI MUPA, IIPEJICTAaBICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOIHON CPEIoif, O PO XUMHUU B MO3HAHUU
ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAlpaBJICHHBbIE HA IIOJyYEHHWE HOBBIX 3HAHUN IO XUMHUH,
HEoOXOoauMble I OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOH JUTEpaTYpOH, NOCTYHNHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(OPMAaLIMOHHBIX TEXHOJIOTUI;

UHTEpEC K OOYYEHHIO U TMO3HAHHUIO, JIFOOO3HATENIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
€caM000pa30BaHUI0, IPOEKTHOM M MCCIEAOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00yUY€HHS B JajbHEHILIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKH
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE IMIOCIEICTBUN M HENPHUITHE BPEIHBIX MHPUBBIYCK
(ynorpeOyieHusT aJKOToJsl, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€30MacHOCTH NP OOPALEHUH ¢ XUMUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) TpyaoBoro BocnuTaHusi:

MHTEpeC K NMPaKTUUECKOMY U3YyUEHHIO podeccuil M Tpya pa3InyHoOro poja, yBaKEHUE K
TPYZy U pe3ybTaTaM TPYy10BOU AESITEIbHOCTH, B TOM YHCII€ HA OCHOBE PUMEHEHUS MTPEIMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIM BBIOOp WHIUBUIYAJbHOW TPAEGKTOPUU MPOAOIKEHUS
0o0pa3oBaHUs C Y4YE€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMMH, OOIIECTBEHHBIX
UHTEPECOB U TOTPeOHOCTEH, YCHEmHOW MpopecCHOHATbHONW MAEATEeNbHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH I11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUHUKY >KU3HU Ha 3emJe,
OCHOBe €€ CYIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HaHUE LIEHHOCTH COOJIIO/IEHUS MpaBUil O€30MacHOTO MOBEACHUS IpU paboTe ¢ BEIIeCTBAMU,
a TaK)K€ B CUTYALMsSIX, YTPOXKAIOIINX 3J0POBbIO U JKU3HHU JIOACH;

CHOCOOHOCTH NMPUMEHSATH 3HAHUS, [TOJTyYaeMble IPU U3yUEeHUH XUMUH, JUIs peIIeHus 3a/1a4,
CBSI3AHHBIX C OKPYXAIOIIeH MPUPOAHON CpeAou, ISl TMOBBIMIEHHUS YPOBHS 3KOJIOTHYECKOU

KYJbTYpPbl, OCO3HAHUS NI00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTeil UX pelieHus



MMOoCpE€ACTBOM METOAOB XUMHH, DKOJIOTHYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBAThHCA UM B

IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIUAJIbHOM IPAKTUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeqMETHBIX pPE3yJIbTAaTOB BBIICNAIOT 3HAYUMBIE JUIS (POPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
IpoIecC, SKCIEPUMEHT U JIpYroe.), KOTOpbIe UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHbBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MPeAMETOB (pOpMHUPOBAThH NPEACTABICHUE O
LIEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHMBEpCalbHblE YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PETYJSTHBHBIC), KOTOPBIE OOECIIeYHBAOT (POPMHUPOBAHUE TOTOBHOCTH K

CaMOCTOATCIIBHOMY IINIAHUPOBAHUTIO U OCYIICCTBJICHUIO yLI€6HOI71 JCATCIIbHOCTH.

ITo3naBaTe/bHBIC YHHBepPCaAJIbHbIC YYeOHbIe NelCTBUSA

ba3zoBrble jioru4eckue aeiicTBus:

YMEHHUS HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPM OCBOCHUU 3HAHMM:
PacKpbIBATh CMBICII XMMHUYECKUX MMOHATHH (BBIACIATH UX XapaKTEepHbIE IPU3HAKY, YCTAaHABIINBATD
B3aUMOCBSI3b C JIPYTMMHU MOHSATUSMH), UCIOJIb30BAaTh MOHATHUS AT OOBSICHEHHS OTAEIbHBIX
(akTOB U SBJIEHUH, BBIOUPATh OCHOBaHMS M KPUTEPUH JUTSL KIacCU(UKALIMN XUMUYECKUX BEIIECTB
U XMMHMYECKHX PpEaKIi, yCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
U3YYEHHUsSI, CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JETyKTUBHBIE, MO aHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yMEHHUE MPUMEHSATh B Npollecce MO3HAHUS MOHATHUA (MpeAMETHbIE M MeTarpeMeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOPa30OBBIBATH IIHPOKO
PUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XHUMHYECKOM peakuuu — TpU pelIleHud ydeOHo-
MIO3HABATENIBHBIX 3a1ad4, C YyYETOM OTUX MOJENIbHBIX IPEJACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XUMHUYECKHX DPEaKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBaTe/IbcKHe AeiicTBUA.



YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3AMU M MPOBEICHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMeHHEe BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETHUPOBATH MH(OPMALIMIO PA3IMYHBIX BUOB
1 OpM MPEICTABICHHS, TOTYyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTEpaTypa
XUMHUYECKOI'0 COJIEpKaHus, ClIpaBOYHbIE T0coOus, pecypchl IHTepHEeTa), KpUTHUECKH OLIEHUBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAIHUIO;

yMEHHE MPUMEHSTh Pa3IMYHbIe METO/bI U 3aIPOCHI IPU MOUCKE U 0TOOpe HH(pOopMauu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIcCHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIBbHYIO (QOpMy MpeacTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ayd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
Ipyrumu popmamu rpa@uku 1 UX KOMOUHAILUSAMU;

YMEHHE HCIOJb30BaTh M AHAIM3MPOBATH B Ipoliecce y4yeOHOM M HCCleI0BaTeNIbCKOM
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa

Ha COCTOSIHME OKPY KaroLlel NpUpoaHON CPebl.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBUSA:

YMEHHs 3a/laBaTh BOINpOCHl (B XO0jA€ Auajgora M (Miau) IUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTH CBOM MPEUIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

YMEHHUS IPEJCTABISATh MOTy4YeHHbIE PE3YyJIbTaThl T03HABATEIBHOMN JESTEIHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTAlUI0 pPe3yJbTaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTa);

YMEHHUsI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATENBHOU U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU MPU PEIICHUHM BO3HHUKAIOIIMX MPOOJEM Ha OCHOBE YUETa

OoO0LIMX HMHTEPECOB M COrJIacoBaHMs MO3UIUN (0OCykaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE



HITYPMBD», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpeesieHe KPUTEPUEB MO OIIEHKE KauecTBa

BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSITEIbHO OIPENEIATh LEIH ACATEIBHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENIBHOCTh, BHIOMPATH
HaunOosee 3 PeKTUBHBIE CIIOCOOBI pellIeH s yUYeOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIAITH UM KOPPEKTUPOBATH IPEUI0KEHHBIN aJIrOPUTM JE€HCTBUN IIPYU BBIIIOJHEHUH 3aJaHUN
¢ yu€TOM NOJy4YeHHS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M pPEAKLUSX,
OLICHUBATh COOTBETCTBUE IOIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE HUCIIOJIb30BaTh U

AHAJIN3UPOBATb KOHTCKCTEHI, IpEAJIaracMbIC B YCIIOBUH SaHaHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOCHHUIO O053aTE€IBLHOIO COJEpKaHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepalibHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
0o0ydJaronMucs Hay4dHble 3HAHUS, YMEHHS M CIIOCOOBI JEWCTBMI, crenuduueckue s
npeaIMeTHOW o0nacTu «XUMHS», BUIBI ACSITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHMSI, €ro

HHTCpIIpCTAllUH, Hp606p330BaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX y‘le6HBIX 1 HOBLBIX CUTYyallUuAX.

K koHny oOydeHus B 8 kjacce nmpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJa, XUMUYECKUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOJIHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 01 XMMHUYECKOTO 3JIEMEHTa B COCJUHEHUHU, MOJIIPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XHMHYEecKas peaxius,
KJIacCU(UKaLlMs peaKlMii: peakuy COEAMHEHHUS, PEaKINK Pa3IoXKEHHs, PEaKIMi 3aMelleHus,
peaknuu oOMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIIMHU, TEIIOBOM 3 (EeKT peakluu, SApo aTroma,
AIIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTalb, PAJUyC aToMa, XMMUYecKasl CBs3b, MOJIIpHAs U
HEMnoJIsipHasi KOBAJIEHTHAs! CBSA3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOpP, MaccoBasi JIOJs

BelecTBa (IMPOIIEHTHAS KOHIIEHTPAIIHs) B paCTBOPE;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITHI ¥ IPUMEHSTh 3TH TTOHATHUS PU
OINMCAHUM BEILIECTB U UX NPEBPALCHUI;

UCTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJUKY JUI COCTaBICHHS (OPMYJ BEIIECTB M ypaBHEHHM
XUMUYECKHUX PEaKIIN;

OTIPENICTISATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHUSX, CTCTICHb OKHCICHUS
DJIIEMEHTOB B OWHAPHBIX COCAMHCHHSX, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIaccy
coemuHEeHUH 1o (opMyaM, BUJ XUMHUYECKOHN CBS3U (KOBAJCHTHASI M HOHHAS) B HEOPTaHUYIECKHIX
COCOUHCHUSX

packpbiBaTh cMbIca [lepuoanueckoro 3akona JI. 1. MenaeneeBa: J1eMOHCTpUPOBATH IIOHUMAHHE
HepHOI[H‘IGCKOfI 3aBUCUMOCTHA CBOMCTB XHUMHUYECKHUX DJJIEMEHTOB OT UX MOJOXKEHUS B
[Teproaundeckoit cucreme, 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYCHHsI, 3aKOHAa ABOTaJIpo;

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio dopmy I[lepuoanueckoil cucTeMbl XMMHYECKUX
AIIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymma)» u «modounas noarpymnna (b-
rpymmna)», Majibie U OOJIBIIKE MePUO/IbI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIC UMEIOTCS B Ta0JIHIIC
«Ileprognueckas cucrema xumudeckux odyemeHToB J[. WM. MenaeneeBay ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsn sjpa, odiiee
YHCIIO 3JICKTPOHOB M PACTIPEICIICHAE X 10 JICKTPOHHBIM CJIOSIM);

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC DJIEMCHTBI, HCOPraHMYCCKHUEC BCUICCTBA, XUMHUYCCKUC PCAKIIUU
(110 YKCIy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D (DeEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBONCTBA BEIIECTB PAa3TMYHBIX KIIACCOB,
MOATBCPIKAAA OIMMCAHUEC TPUMEPAMU MOJICKYJIAPHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIINX XUMHUYCCKUX
pEeaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOT'O COCTaBa, BOZMOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCHUTENBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEMIECTB, MAcCOBYIO JIOJEO
XUMHYECKOTO JJIEMEHTa 1o (opMyJie COCTUHEHHS, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOpE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKINH;

MPUMEHSTh OCHOBHBIE OTEPAIlUU MBICIUTEIBHON NEATEeIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
0000111IeHIE, CUCTEMATH3AIINIO, KITACCH(UKAIINIO, BBISIBICHUE MPUUYNHHO-CIICICTBEHHBIX CBSA3EH —
IJI1 U3y4YCHHA CBOWCTB BCIICCTB U XHWMHUYCCKUX peaKuHﬁ, €CTCCTBCHHO-HAYYHBIC MCTOIbI
MO3HAHUS — HAOII0IeHUE, U3MEPEHHE, MOACTUPOBAHNE, YKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH );
CJIeIOBaTh MpaBUJIaM IOJIH30BAHHS XUMUYECKOW MOCYAO0N U J1abopaTOpHBIM 000pyIOBaHUEM, a
TAKXE IIpaBHUIaM 06pan1eH1/m C BCHICCTBAMH B COOTBETCTBUU C MHCTPYKIUAMU IO BBIIIOJIHECHUTIO

71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB



(BomopoJila W KHCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C OMpeAeiIEHHON MacCOBOW ojei
paCTBOpéHHOFO BCIICCTBA, IINIAHUPOBATH W IMPOBOAHUTH XHMHUUYCCKHUC OKCIICPUMCHTHI I10
pacrno3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIbI0 HHJIMKATOPOB (JaKMYC,

dbenondTanend, METUIOPAHXK U JPYTHE).

K koHny oOydeHus B9 KJjacce npeiMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYHAIOLINXCS YMEHUH:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATUM: XUMUYECKUU JIEMEHT, aTOM, MOJIEKYJa,
MOH, KAaTHMOH, aHUOH, TIIPOCTO€  BEIIECTBO,  CIOXXHOE€  BELIECTBO,  BaJCHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCICHMS, XMMHMYECKas pPEaKUus, XUMHUYECKass CBS3b,
TEIUIOBON 3P PEKT peakiyu, MOJIb, MOJIIPHBII 00BEM, pacTBOpP, SJIEKTPOJIUTHI, HEITEKTPOIIUTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBECHE, 00OpaTUMBbIE U HEOOPATUMBbIE PEAKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHMCIIUTENb, BOCCTAHOBMUTENb, OKHCICHHE U BOCCTAHOBIIEHHE, AIJIOTPONUs, aM(pOTEpPHOCTb,
XUMHYECKass CBA3b (KOBAJIEHTHAs, WOHHAs, METaJUIMYecKas), KpHUCTalIM4yecKas penérka,
KOpPpO3Usl METaUIOB, CILIABBI, CKOPOCTh XHWMHYECKOW pEaKIUH, IMPeAeiIbHO JOIyCTUMAas
koHueHrpauus [I/IK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUI U IPUMEHATD OTU IOHATUS IPU
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;
MCIIOJIb30BaTh XMMMYECKYK) CHMBOJIMKY JJIsi COCTaBJ€HHsS (OpPMYJ BEIIECTB W ypaBHEHUU
XUMHYECKHUX PEAKLINN;
OIPENEIATh BAJICHTHOCTb U CTENEHb OKHUCIIEHHS XUMHUYECKHUX DJIEMEHTOB B COCIMHEHMSX
pPa3iIMYHOIO COCTaBa, NMPHUHAMIEKHOCTh BEUICCTB K OINPEACIEHHOMY KIIACCy COCIUHEHUU I10
dbopMynaM, BUJI XUMHUYECKOW CBS3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPIaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opMmylie, XxapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUM, TUII KPUCTAIIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. M. MenneneeBa M JAEMOHCTpUPOBATH €rO
MOHMMAaHUE: OINMCHIBaTh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ileprognueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3finyaTh MOHATHS «IJIaBHas MoArpymmna (A-rpynmna)» U «mobodHas
noarpynna (b-rpynma)», manbie u Oofbline NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCA B TEPHOAMYECKON TaONIMIE, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3aps[ A/pa, 00IIee YUCIIO IIEKTPOHOB U pacHpeesICHHE UX 10

SJICKTPOHHBIM CJ'IO?IM), OOBSICHATE O6IIII/Ie 3aKOHOMCPHOCTU B U3SMCHCHUU CBOMCTB 3JICMEHTOB U



UX COECJUHEHUH B Ipezenax MajblX MEepHOJOB U IJIAaBHBIX MOAIPYMI C y4ETOM CTPOEHUS HMX
aTOMOB;

KJIaccu(UIMPOBaTh XMMHYECKHE 3JIEMEHThI, HECOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIINU
(10 YMCIy M COCTAaBY y4acTBYIOLIUX B PEAKLIMHU BELIECTB, 110 TEIIOBOMY 3(p(eKTy, 10 U3MEHEHUIO
CTEIEHEH OKUCIIEHUS! XUMUUYECKUX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CIEeNU(PUUSCKUE XUMUYECKUE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE TPUMEPAMHU MOJICKYJIAPHBIX U MOHHBIX YpaBHEHUIN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUYECKON AUCCOLMAIMU KUCIIOT, LEJIoUei U coJiel, MOoJIHbIEe U
COKpAIIEHHBIC YpAaBHEHHS PEaKuii HOHHOTO OOMEHa, YPaBHEHHS PEaKIUil, MOATBEPKIAOIINX
CYLIECTBOBaHHE T€HETHUECKON CBSA3H MEK/Y BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PaCKpBIBATh CYLTHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMi TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIMA;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOSHHSI, BO3MOKHOCTH MPOTEKAHUS
XUMHYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBUIX;

BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 0 (OopMyJie COEIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

coOirofaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCY/10i U 1a00paTOpHbIM 00OpyJA0BaHUEM, a
TaKXe MpaBujia OOpaIIEeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSAMHM 10 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKUX OMNBITOB IO IMOJYYEHUI0 M COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

NPOBOJUTHh PEAKIWH, TOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAaB PA3JMYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cyiabdar-, THAPOKCUJI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYEHHBIX  METaJJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX BEIIECTB;

PUMEHSITh OCHOBHBIE OTIEPAIIMU MBICIUTEIFHON JIEITEFHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE,
0000111eHNe, CHCTEeMaTU3aINIO0, BBISIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3ed — I M3yuYeHHS
CBOWCTB BEIIECTB M XUMHUYECKUX PpEaKIHUil, €CTECTBEHHO-HAayYHbleé METOJbl IO3HAHUA —

Ha0JII0/IeHue, U3MEepEHNe, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ne||  Haumenosanue KonunyecTBo 4acos OnexTpoHHbIe (IIPPOBHIE)
n/nj|  pasuenoB M TeM  |([Beero Kontposnshsie|[Ipaktuueckue 00pa3oBaTesIbHbIE PECYPChI
HporpaMMBI paboThI paboTHI

Pasznen 1. HepBonaqanLHMe XUMHUYECCKHUEC TTOHATUSA

1.1||Xumusa — BakHas
o0acThb
€CTECTBO3HAHUS U
MPAKTUYECKOMN
NEeSATeTbHOCTH

YCJIO0BCKAa

5

2

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f41837c]]

1.2||BewectBa u

XUMHNYCCKHC

PCaKIIU

15

[[BubmmoTteka LIOK
https://m.edsoo.ru/7f41837c]]

Hroro no pazneny

20

Pasnen 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHMYECKUX BelIECTB

2.1|Bo3znyx. Kucnopon. | 6 [[bubmanoreka LIOK
ITousiTue 00 https://m.edsoo.ru/7f41837c]]
OKCHJaxX

2.2||Bonopoa.Ilonsitue 8 1 [[bubmunoTexa [JOK
0 KHCJIOTax M COJISAX https://m.edsoo.ru/7f41837c]]

2.3||Bona. PacTBopsL. 5 1 1 [[BuGmmoTteka [IOK
[Toustue 06 https://m.edsoo.ru/7f41837c]]
OCHOBAHUSX

2.4||OcHOBHBIE KJIACCHI 11 1 1 [[bubmunoTexa [JOK
HEOPTaHUYECKUX https://m.edso00.ru/7f41837c]]
COECIMHEHU I

Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
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Ne|| HawmmenoBanue KonnyecTBo acos DneKkTpoHHbIE (IU(PPOBHIE)

n/nj|  pasuenoB M TeM  |([Beero Kontponshsie|[Ipaktudeckue o0pa3oBaTelibHbIE PECYPCHI

HpOrpaMMbl paboTHI padoThI

Pa3znea 3. [lepuogudeckuii 3axon u [lepuoauyeckas cucreMa XumMudeckux iemenTon /1. U.
MenneneeBa. CtpoeHue aToMOB. XUMHYeCKasi CBSA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1|[[Tepronnueckmii 7 [[bubauoTexa [JOK
3aKOH U https://m.edsoo.ru/7f41837c]]

IIepnonnueckas
cucremMa
XUMHUYECKUX
anemeHToB Jl. U.
Meneneesa.

Ctpoenue aToma

3.2 | Xumuueckas CBsi3b. || 8 1 [[bubmuoTeka [IOK
OKHUCIIUTENBHO- https://m.edsoo.ru/7f41837c]]
BOCCTaHOBUTEJIHHBIC
peaknuu

Uroro no pazaeny 15 [[BuGmmoTteka LIOK

https://m.edsoo.ru/7f41837c]]

Pe3epBHOE Bpems 3 BBEIUTE BBEIUTE [[bubmuoTexa [JOK
3HAYCHHE snavenue |https://m.edsoo.ru/7f41837c]]

OBIIEE 68 4 5

KOJIMYECTBO

YACOB I10

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
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9 KVIACC

No

n/m

HaunmenoBanue
pa3lienoB U TEM

HPOTrpaMMBbl

KomnuectBo yacos

Bcero

KonTpoinbHbie

paboThI

IIpakTueckue

paboTsI

OnexTpoHHbIE (IU(PPOBHIE)

o0Opa3oBaTeibHbBIE PECYPChI

Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu

11

IToBTOpEeHue u
yriayOsieHue 3HaHu|
OCHOBHBIX Pa3/IeJI0B

Kypca 8 kiacca

5

1

[[bubmuoTexa IIOK
https://m.edsoo0.ru/7f41a636]]

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYECKUX

peakiuii

[[bubnuoTexa [JOK
https://m.edsoo.ru/7f41a636]]

1.3

DIIEKTPOJIUTHYECKAS
JIMCCOLHAITNS.
XuMuyeckue
peakuuu B

pacTBopax

[[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41a636]]

Hroro no pazneny

17

Pasgea 2. Hemeraisl "

HX COCANHCHUSA

2.1

O6mmas
XapakTepUCTUKa
XUMHUYECKUX
sneMeHToB VIIA-

rpymsl. ['agoreHst

4

[[BuGmmoTteka [IOK
https://m.edsoo0.ru/7f41a636]]

2.2

O61mas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHToB VIA-
rpymsl. Cepa u e€

COCIUHECHUA

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/7f41a636]]

2.3

O61mas

XapaKTCPUCTHKA

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/7f41a636]]



https://m.edsoo.ru/7f41a636
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n/m

HaunmenoBanue
pa3lenoB U TeM

IIPOrpaMMBbl

KonmdaectBo yacos

Bcero

KonTpoinbHbie

paboThI

IIpakTueckue

paboTheI

OnexTpoHHble (HUPPOBHIC)

o0Opa3oBaTeibHbBIE PECYPChI

XUMHYECKHX
31emMeHToB VA-
rpynnsl. A30T,
dochop n ux

COCIUHCHUA

2.4

OOmas
XapaKTepUCTHKA
XUMHYECKHX
snemeHToB [VA-
IpyIIBL. YTIEpOa U
KPEMHMH U UX

COCANHCHUA

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]

Hroro no pazneny

25

Pa3zgen 3. MeTa/uIbI M HX COeTUHEHU S

3.1

OO01ue cBoMcTBa

MCETAJlJIOB

4

[[BuGmmoTteka LIOK
https://m.edsoo0.ru/7f41a636]]

3.2

Baxxneiinme
METaJUIBI U UX

COCIUHECHUA

16

[[bubmuoTeka [IOK
https://m.edsoo0.ru/7f41a636]]

Hroro no pazneny

20

Pasnen 4. Xumus n okpy:kaomas cpeaa

4.1 |BemecTtBa 1 3 [[bubmuoTexa [JOK
MaTepHalIbl B )KU3HH https://m.edsoo.ru/7f41a636]]
YeJIoBeKa

Hroro no pazueny 3

PesepBHOE Bpemst 3 [[bubauoreka [IOK

https://m.edsoo.ru/7f41a636]]



https://m.edsoo.ru/7f41a636
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No HaumenoBanue KonmyectBo yacoB DnekTpoHHbIE (IIU(PPOBEIE)
/i pa3zenoB U TeM Beero| Kontposnshsie IIpakTHYecKHe o0Opa3oBaTeibHbBIE PECYPChI
TIpOrpaMMBbI paGoTHI paboTHI
OBHIEE 68 4 7
KOJIMYECTBO YACOB

I10 ITPOIT'PAMME




10 KJIACC

MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMma 1o XUMHUU Ha yPOBHE CpeaHEro oluiero ooOpazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii denepamumy,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTEeIbHOM MPOrpaMMbI CPETHETrO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COQO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yrolnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX MOJOkKeHUH «CTpaTeruu pa3BUTHsS BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha niepuoy 10 2025 rona» (Pacmopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10—-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIeNTyanbHbIe Todoxkenuss @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpIIAIOIIUM 3TAllOM pealu3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIHNX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTyphl YelIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xummudeckoe oOpa3oBaHHe OOyyarOIIMXCsl Ha YpOBHE CpEAHEro o0Ilero
0o0pa3oBaHUs CpeACTBaMU y4eOHOro mpeaMera « XUMHUsS», COAepKaHue U TOCTPOCHHUE KOTOPOTo
onpezeNieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(uKd HAayKd XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MaTepUAIIbHOM KU3HU OOIECTBA, a TAaKXKe C YUETOM OOIIMX Lened U
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOU
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3aHUE LETOCTHOIO MPEICTaBICHUS
00 OKpYy»XaroleM MUpe KaK O €UHCTBE MPUPO/IbI U YelIOBeKa, KOTOpoe (POpMUPYETCs B XMMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHHS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIEeCTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3auUMOJIENCTBYS € IPYTUMU €CTECTBEHHBIMU HayKaMM, XUMUS CTaJla HEOThbEMIIEMO
YacThl0 MUPOBOU KyJIbTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa U >KU3HHU KaXKIOTro
wieHa oOumiectBa. CoBpeMeHHass XHMMHUS KaK HayKa co3ujaTesibHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HalpaBjleHa Ha pelleHHe II00aNbHBIX NPOoOJieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHIECKOH O€30MaCHOCTH U OXPaHbl
3/10pPOBBA.

B coorBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CPEJHEro oOuiero oodpazoBaHUs
conepkanue npeamera « XuMus» (10—11 kmaccel, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIHEIIHOTO BKJIIOUEHHUS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocraBnsiroliuMu  pefiMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0230BOM HAYKH: CHCTEMA 3HAHWH M0 HEOPraHUYECKOW XUMUU (C BKIIOUCHHEM
3HAHWH U3 001IeH XUMHH ) M OpraHndeckoi XxuMun. @opmMupoBaHue TaHHON CUCTEMBI 3HAHUH MPU
M3Y4YEHUU TpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000Opa3usl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxkaHus KypcoB — «Oprannueckas xumus» u «O0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0/a K U3YUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMHUHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHUI O CTPOCHUU BEILECTB.
Csenenusi 00 M3yyaeMmblX B Kypce BEIleCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUsi B INpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas © HEOpraHUYEeCKask XUMHUS» OOYYaroIIUMCsl MPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaUEHUE NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJOJIOIMUYECKUX TMO3UILIMM,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (PYHKIHMA 3TOro 3akoHa — OT 00OOImaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

EnvHas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jnomnonHsercs B Kypcax 10 wu 11 kiaccoB 3iaeMeHTaMM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpbIBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBa)K€HUS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOiIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyalIbHbIX U 3KCIEpUMEHTAJIbHBIX HCCIEN0BATEeNbCKUX 3a7ad. B 1enom coaepkaHue
y4eOHOro nmpeamMera «XUMHs JaHHOTO YPOBHS MU3yU€HUs OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocodckux uaeH, Takux Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOro MHUpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJM XMMHUHU B PEIIEHUHU HKOJOTHUECKUX MpoliieM, a Takxke mpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nutane perenus 3aa4 BOCIUTaHUs, Pa3BUTHS U COLIMATM3ALUU 00yJarOIIUXCs IPUHSATHIE
IpOrpaMMOil MO XUMHHM TMOAXOAbI K ONpPENEICHUIO COJIEepKaHUs W TOCTPOEHHUs IpeaMera
npeaycMaTpuBaoT (OPMHPOBAHUE YHHUBEPCAJIBbHBIX YUEOHBIX NeHCTBHH, uMMeromux 0a3zoBoe
3HaYeHHE JUI1 PaA3IMYHBIX BUAOB JEATEIBHOCTH: pEUIeHHs MpoOsieM, TOWCKA, aHalu3a MU
0o0paboTku uHPOpMaIUK, HEOOXOMUMBIX JJsi NPUOOpPETEeHHs] OMbITa MPAKTUYECKON U
HCCJIEIOBATENbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHETO 0011ero 00pa3oBaHusl, IPH OMPEICIICHUN COCPKATEIILHON XapaKTePUCTUKU
nejaeil M3ydeHUs IMpeIMeTa HalpaBICHHMEM MEePBOCTEIIEHHOW 3HAYUMOCTH TPaJAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KyJbTypbl. C METOJAMYECKOM TOUYKHM 3pEHHUS TaKOM IMOJXO0Jl K ONPENENICHUIO Ielell M3yueHus
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTa «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOU JIekKaT KIIOUEBHIEC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUHM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
MMOBCEAHEBHOM XKU3HU,

® pa3BUTHE YMEHHM U CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJa4 U3y4eHHus MpeaMeTra B
porpamMme 1Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero odmiero oopasoanus. CeroHs B MPENoOIaBaHUU XUMHH B OOJBIICH CTCIICHU
OTJa€TCs MPEANOoUTEHUE MPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00ydeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHMKa 0OIIe00pa3oBaTeIbHONW OpraHU3alluu, BIaJEIONIero He Habopom
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0AaMH M YMEHUSMH aKTHBHOTO
MOJIyYEHUS 3HAHUM ¥ IPUMEHEHUSI UX B PEATbHOM KU3HU JIJIs1 PEIICHUS PAKTUYECKUX 3a7ad.

B cBi3M Cc 3TMM NpU HM3YyYEHUHM MpeaMeTa «XUMHUs JOMUHUPYIOIIEE 3HAYEHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

azlanTaius 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (HOpMUpPOBaHUE
WHTEJUICKTyJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY TNPUHSTHIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX >KMU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue y O0OydYaroIIMXCSl KIJIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE I PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpodieM,
MOWCKa, aHalIW3a U 00paboTku WHGOpPMAIUU, HEOOXOMUMBIX [JIsl MPHOOPETEHUs OMbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromUXCcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JJIs IIOWCKA M aHaIN3a YIYeOHOW U HAyYHO-TIOMYJISIPHONW HHPOPMAIUA XUMHUUIECKOTO
COZIepKaHUS;



(dbopMHpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU M MPOBEICHUN XUMUYECKOTO IKCIICPUMEHTA,

BOCIIUTaHKE Y 00yUaroMuXxcst yOSKIEHHOCTH B TyMaHUCTHYECKON HATIPABJICHHOCTH XHMUH,
e€ BaKHOW pOJM B PEUICHUU TJIOOAIBHBIX NPOOJIEM paIlMOHAIBLHOTO MPHPOIONOIB30BAHHMS,
MIOTIOJTHEHUST YHEPTETHYECKUX PECYpCOB M COXPAHCHHS MPHUPOJIHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKXKE MIPHOOPETEHUS
OIIBITA MCIIOJIb30BaHMI MTOTYYCHHBIX 3HAHUW JUUISl IPUHSATHS TPAMOTHBIX PEIICHHI B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECCKUMHU SIBIICHUSIMH.

B yuebHOM maHe cpemHero obmiero odpazoBaHus MpeaMeT « XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTn « ECTeCTBEHHO-HAYYHBIE TIPEMETHD.

OO01miee YnCiio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoBanus, coctapisier B 10 kimacce — 34 gaca (1 yac B HeAeno).

COJAEPKAHUE OBYYEHUSA
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B MOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasoB. Teopus CTpOeHHUsS oprannueckux coeauHenuit A. M. bytneposa,
e€ ocHOBHbIe NOJIOKEHUs. CTpyKTypHBIE (DOpPMYJIBI OpPraHWYECKUX BelIecTB. [omoiorus,
nu3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBienue o kiaccupuKaluy OpraHMuecKuX BemecTB. HoMeHkmaTypa opranndeckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIINX MTPeICTaBUTENEH KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCrepUMEHTAJIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI
OpPraHMYeCKHUX BEIIECTB, HaOJIOJEHWE U ONHMCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HarpeBaHUM (IJIaBjieHUEe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
IPEeCTaBUTEINN ATKAHOB: (PU3NYECKHe U XUMUYECKUE CBOMCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaX0XJIeHUE B IPUPO/IE, TOTYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEeHIINe
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTalluK, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOTy4YEHUE U IPUMEHEHUE.

Ankanuensl: OytamueH-1,3 m metwnOyTtaaues-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [lomydyeHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psia. AlETuieH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy TUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAllUU, TOPEHHUSI ), TOJTyUYEHUE U IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJISKAIIMME K Pa3IUYHBIM KJaccaM.



[TpupoaHble UCTOUHUKH YriIeBOAOPOAOB. [IpupoHbIil ra3 U MOMyTHbIE HEQTSIHBIC Ia3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepadoTKu He(TH: IEPEeroHKa, KPEeKHHT (TepMUYECKUH,
KaTaluTHueckuil), mmponu3. [IpoagykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib 1 IPOYKThI €ro NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALLEHUN: O3HAKOMIICHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Koiutekiuuu «HedTe» u «Yromby, MOAeTupoBaHHue
MOJIEKYJl YTJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE NPAKTHYECKOW PaOOTHI:
IIOJIy4YEHUE TUIICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHble 3anaun.

Brbruncnenuss mo ypaBHEHUIO XWUMHUYECKOW peakuumu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOYyKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WX IPOAYKTOB PEAKIIUN).

Kuciaopoacoaep:xaiue opranndecKkue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJI U 3TaHOJ: CTPOEHHUE, (U3HUECKHUE U
XMMHYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METaJlJIaMH, TaJOre€HOBOJOPOJIaMH, TOpPEHHE),
IpUMEHEHHEe. BogopoaHble CBSI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U dTaHOJIa
Ha OpPTraHu3M YEJIOBEKA.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M 4ejoBeka. llpuMmMeHeHue TIiuLEepUHA U
STUJICHIJIUKOJIS.

®DeHO: CTPOSHUE MOJICKYJIBI, PU3NISCKUE U XUMUYCCKUE CBOUCTBA. TOKCUIHOCTH (peHOa.
[Tpumenenue penona.

Anpaerunipl U kemownsvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHBIC PEaKIUH),
MOJy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBbIE KUCIOTh. MypaBbuHasi U YKCYCHasi KHCIIOTBI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00IIMe I KJlacca KUCIIOT, peaKIus
TepuUKanMu), ToJNyueHHe U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICHINX KApOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

YrieBonpl: cocTas, Kiaccudukaiys yriieBooB (MOHO-, AU- U mojucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuom meau(Il), okucnenne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HaXOXKICHHE B MPHPOJE, MPUMEHEHHE,
ouonornueckas poib. DorocunTe3. OPyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaia U LEeUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).

OKCHEpUMEHTAJILHBIE METOABl W3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUcieHHe 3TaHoia okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupTOB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u runpoxcunom menu(ll), B3aumopericTBue kpaxmana
C MOJIOM), IPOBECHHUE MTPAKTUUYECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.



Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOITYKTa PEAKLIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

A3zoTcoaeprkalie OpraHn4ecKue CoeInHEHHMs.

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHuyeckre coequHeHus. PU3ndecknue U XuMHUYeCcKue
CBOICTBAa aMUHOKHUCIOT (Ha IpuMepe INMIMHA). buonoruueckoe 3Ha4eHHE AMMHOKMCIIOT.
[TenTupael.

benku kak nmpupoJHbIe BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBA O€JIKOB: THUAPOJIU3, JEHATypalys,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcrepuMeHTalbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpU3AllUU, CpeAHsAs MoJieKyysapHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEepU3alus U NOJUKOHICHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
oOpa3Lamu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€H MpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0ue ecTecTBEHHO-HAyUYHbIC IOHATHS: SIBJIEHUE, HAyuyHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpHKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®duznka: MaTepusi, JHEpIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI1 YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MYECKHe BEJIMYMHBI U €JUHULIBI UX
WU3MEpEHMUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJOTUYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIEBObL, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHon0rus: NHIEBbIe MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUajbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
pOrpaMM CpeaHero o6iiero odpa3zoBaHUsS (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM i pa3pabOTKH TUIAHUPYEMBIX pPe3yJIbTaTOB OCBOSHUS
MPOrpaMM CPeTHETO O0IIeTo 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIHHOCTHBIN MOIXO/.

B cooTtBercTBHU C CUCTEMHO-ACATCIBHOCTHEIM IIOJAXOAOM B CTPYKTYpPEC JHUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeIMETa « XMMUS» Ha YPOBHE CpeIHEro o011ero o0pa3oBaHus BbIIETIEHbBI
CJIETyIOIINE COCTABIISIOIINE:



OCO3HaHWE OOYYAIOIIMMHUCS POCCUHUCKOW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEICIICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yYEHUIO;

I[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAIULIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOCH IESATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIM9HOCTHBIE Pe3yIbTAThl OCBOCHUS MPEAMETA « XUMUS) JTIOCTUTAIOTCS B €IMHCTBE YIeOHOM
U BOCIHUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH M UJ€aJaMU POCCUUCKOrO TIpa’kJaHCKOro oOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMAMH M TIpaBUJIAMH TMOBEACHUS, CIIOCOOCTBYIOIIMMHU IPOIEccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIHUXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD OTPaKalT cPOPMHUPOBAHHOCTD
OTIbITa TO3HABATENILHOM U MPAKTUUECKON IEATEIBHOCTH 00yYaIOIIUXCsl IO pealIi3aliy MPUHSATHIX
B 00111€CTBE LICHHOCTEW, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHHUA 00YYaAIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOMOPSIAKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUCOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LHEHHOCTHOTO OTHOILUEHUS K HUCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUH;

YBaXEHHUS K TPOIECCY TBOPUYECTBA B 0O0JIACTU TEOPHUH M TMPAKTHYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTENbHBIX HAOTIOACHUIA,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEJIBHBIX MOTHBOB B TIOJIYYEHHHM U TIOCIEIYIOIIEM aHAJIU3e
nH(OpMaIUK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIINH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMU, U TIPUHUMATh
OCO3HAHHBIE PEIIEHUS, OPUCHTUPYSICh HA MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTU OIIEHUMBATh CBOE IMOBEJEHUWE W TMOCTYNKH CBOMX TOBAPUUIIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYpbl 310POBbs:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOTo o00pasza KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOMIofieHHs MpaBuJI 0E30MacHOTO OOpaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HH U B TPYJOBOU JIEATEITHLHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ HWHIWBUIYAIBHOTO ¥ KOJUJIEKTHBHOTO ©O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;



OCO3HaHMsI IMOCIEACTBUI M HEMpPUATHsS BPEIHBIX MPUBBIYEK (YHNOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyAOBOro BOCIMTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0OBATEIbCKON JESTEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYTrUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUMM MPAKTUYECKUX 3a/lad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO NMpOo(peccHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPy 1y, JIOJSM Tpy1a U pe3yabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBH Y aJIbHON TPACKTOPHH 00pa3oBaHus, OyayIien
npodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 0011ecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

INOHUMAaHHMs IJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUU JUIsl PELLIEHUS] BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BaHNUS;

AKTUBHOTO HENPUATHS INEHCTBUI, NPUHOCAIIMX Bpel OKpYXarollel IPUPOIHOHN cpele,
YMEHHSI TPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEICTBUS MpPEITPUHUMAEMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYpbl, OIIBbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTHUBHO
IPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U O0OILECTBEHHOM MPaKTUKU;

NOHMMAHUS CHEIU(PUKA XUMUM Kak HayKH, OCO3HaHUS €€ poiau B (HOpPMHUPOBAHHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOM IMBHWIM3AIUU: B €6
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpBI, PELIEHUH TI100aJIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — CHIPEBO,
HHEPreTHYECKOl, NHUIIEBOH M DKOJOTWYECKOM O€30MacHOCTH, B pPa3BUTUHU MEIUILUHBL,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTHM METOJOB IO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMyYyaeMble 3HAHUS s
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOIb30BaTh XMMUYECKUE 3HAHUS JUJIsl PeLIeHUs TpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAlIMSIX;

MHTEpeca K NO3HAHUIO U HCCIIEI0BATENIBCKON ACSTEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHWUM TIO0 XHMHH B COOTBETCTBUU C >KH3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K 0COOGHHOCTSM TPyZa B Pa3IMYHBIX cepax mpodheccuoHanbHOM AesITeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI ydyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaUYUMBbIC 11 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCA MEXKIUCIIUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbBIE TTOHATHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
n CHGI_II/I(i)I/IKy MCTOJOB IMO3HAHUS, UCITIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIICCTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBaHNE, HAOIIOACHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC y4eOHbIE NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHUKATHBHBIE,
peryisTUBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIHOHAIBHOW TPAMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CIOCOOHOCTh ~ OOy4aloIIUXCsl ~ KCIONb30BaTh  OCBOCHHBIE — MEXIAMCUUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHbIe yueOHBbIC JACWCTBHUS B II03HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJCHUE YHHMBEPCAIbHBIMU Y4€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HGﬁCTBHﬂMH.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENILHO  (DOPMYJTHPOBaTh W aKTyaIM3UpPOBaTh MpPOOJIEMy, BCECTOPOHHE e¢
paccMaTpuBarth;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh MpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUSA — BBIACIATH
XAapaKTCPHBIC IIPHU3HAKU HOHATHH WU YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJb30BaATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YHYACMBIMU SABJICHUSAMMU,

CTPOUTD JIOTHUYCCKUC PACCYKIACHUSA (I/IHILYKTI/IBHBIG, ACOYKTHUBHBIC, I1O aHaHOFI/II/I), BBIABJISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBHIBOABI U
3aKJIIOUEHUS;

IMPUMCHATE B IIPOLECCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUU CHUMBOJIMYCCKUC (3Ha1<0131>1e)
MOJIeNIH, TTPeoOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMH4Yeckass (opMmyna, YypaBHEHHE XHMHUECKOH peakiMu — TpU pPEIIeHUd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]a4, TPUMEHSATh Ha3BaHHBIE MOJIETIbHBIE MTPEACTABICHUS JIJIs1
BBIABJICHUSA XapPaKTCPHBIX ITPU3HAKOB U3YyYaCMbIX BEIICCTB U XUMHUYCCKUX peaxunﬁ.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O [MO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHii;

dbopMynupoBaTh LT ¥ 3aJaYd  HUCCIEAOBAHMS, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL (1)OpMI/Ip0BaHI/I$I THUIIOTESBI IO MPOBEPKE MPAaBUIIBHOCTHU BBICKA3bIBACMBIX CY)KJIGHI/II\/'I;

BIIQJIETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJOM MPOIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBAaTh OOOOIIEHHWS M BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKON HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JEsITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHMKAX HWHPopManuu (HAYYHO-TIOMYJIsipHAs
JauTepaTypa XHMMHYECKOTO COZAEp)KaHus, CIpaBOYHbE 10coOMs, pecypcbl IHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynaHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLuu, He0OXOAUMOM [l BBIIOJIHEHHS y4eOHbIX 3a/jau ONPeaesIEHHOIO THUIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCIOJIb30BaTh HAyYHbIM $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMalKel: MPUMEHSATh MEXKIpeaIMeTHbIe ((U3NYEeCKne M MaTeMaTHYeCKHe) 3HAKu H
CHUMBOJIBI, (popMyIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OBJaileHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KAaeMOi TEMBI B XOJI€ AUAJIOra W/WIN JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEMJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YECKOM pabOThl IO HCCIEJOBAHHIO CBOMCTB H3Yy4aeMbIX BEIECTB,
peanu3anuy y4eOHOro mpoekTa U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYyTEM COTJIaCOBaHMSI MO3ULMIA B X0/1€ 00CYX/I€HUS U 00MEHa MHEHHSIMH.

Osi1aieHHe YHUBEPCAJIbLHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™ JIeHCTBUN MpU BBINOJHEHUH Y4E€OHBIX M HCCIIEOBATENIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C YYETOM MOJyYEHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaKaroT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MHPA, POJM XUMHUHU B TMO3HAHUU SIBICHHUN MPUPOJIBI, B ((OPMUPOBAHUM MBIILUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW [UIsi pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIlIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U



COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIApHBIA 00BEM, YITICpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYNNa, paguKai, H30Mepus, U30MEpbl, TOMOJOTHYECKHH P, TOMOJIOTH,
YIJIEBOIOPOABI, KUCIOPOA U a30TCOJEPKAIINE COCTUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMS OpraHUYECKHX
BemecTB A. M. bytiepoBa, 3akoH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHM SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€30M1aCHOM HCIOJIb30BAHUYU BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
Y IIPAaKTHYECKOM EATENBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MIOHATHUS [IPU OIMCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUN OPraHU4YECKUX COCIMHEHUM;

c(OPMHPOBAHHOCTE YMEHMH MCIIOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (POpMYJT OpraHMYECKUX BELECTB
U YpaBHEHUH XMMHUYECKHX pEaKUuii, U3roTaBIMBaTh MOJAEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS,;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIACCY/TPyNIe COCTUHEHUI
(YyrieBomopobl, KHCIOPOA M a30TCOAEpXKAlllu€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs), JaBaTh UM Ha3BaHMs o cucrtemarnyeckoi HomeHkiatype (IUPAC), a takke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHMUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOIMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KUCIOTA, CT€ApUHOBAs KHUCIIOTa, TJIOKO03a, (PYyKTO3a,
Kpaxmall, [eJUII0J1034, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpraHMYEeCKHX
BemecTB A. M. bytnepoBa a1 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUs MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu30BaTb COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENIEH PAa3TUYHbBIX KIAaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMWJEH, aleTwieH, Oyraauen-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TIUIEPUH, (EHOJI, aleTaabAerul, MypaBbUHasl U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUII0103a, aMHUHOYKCYCHasi KHCIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIY HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHMKH YTIJIIEBOJAOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX MEpPepadOTKH W TMPAKTUYECKOEe MPUMEHEHHE
MPOJYKTOB MEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUUCIEHHUS 110 XUMHYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IIPOAYKTa PEAaKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 MCXOHBIX BEIIECTB MM MTPOJYKTOB pEaKlnn);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHUMHUU IIPU M3YUYEHUM BEIIECTB U XUMHUYECKHX SIBJICHUUN
(HabmofieHne, M3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELIeHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAlIMUsIX, CBSI3aHHBIX
C BEIIECTBaMHU U MX MIPUMEHEHUEM;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
n1abopaTopHBIM 000pYI0BaHUEM, a TAKXKE TpaBHUiia 00OpaIleHuUs C BEIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMMU 110 BBIIIOJIHCHUTIO HaGOpaTOprIX XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHYECKUN SKCHEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U HU3YUYCHHE €ro
CBOP’ICTB, KauCCTBCHHBIC PCAKIIMU OPIraHNYCCKUX BCIICCTB, ACHATYpalus 0€eJIKOB IIpU HAarpCBaHuu,
[[BETHBIC peaKIuy OCIKOB) B COOTBETCTBUU C IMPABUIIAMH TEXHUKH 0€30MIaCHOCTH IPHU 0OpaIeHun
C BeIIeCTBaMH U J1a0OPaTOpPHBIM OOOPYJOBaHHEM, MPEACTABIATH PE3yIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOLIUX peakuuid u (opMylInpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh IMpaBUia HKOJOTMYECKU I[eJIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYZ[OBOIZ ACATCIIBHOCTU B LCIIHAX COXPAaHCHHUA CBOCTO 3J0POBbA U
OKPY’KaIOIIeH MPUPOIHON Cpelbl, 0OCO3HABATh OMACHOCTH BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX OpPraHMYeCKUX BeUIeCTB, MOHMMas cMbica mokaszatens [IJIK, moscuate Ha
npuMepax CcrocoObl YMEHBIICHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JJIsA 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3O0POBBA: YMCHUC IIPUMCHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

TUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOIINXCS: YMEHHUE UCTIOIb30BaTh PeIbehHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiinst 1ist 3anucy XuMu4eckux (GopMyI.
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11 KIIACC

MNOACHUTEJIBHASA 3AIIMCKA

JanHast nporpamma pazpaboTaHa Ha OCHOBE:

npukaza Munmncrepcrsa odpazoBanus Poccuiickoit @eneparuu ot 05.03.2004 1. Ne 1089
«O0 yTBepkaeHUH (enepalibHOTO KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHAApPTOB
Ha4YaJIbHOTO OOIIET0, OCHOBHOI'O OOIIET0 M CpeHEro (TI0JHOT0) 00IIero 00pa3oBaHus»;
npukaza Munmncrepcrsa odpazoBanus Poccuiickoit @eneparun ot 09.03.2004 1. Ne 1312
«O0 yTtBepxaeHnu ¢eaepalbHOro 6a3uCHOTO YYeOHOro IUIaHa U MPUMEPHBIX YUeOHBIX
IJIAHOB I 00pa3oBaTeNbHBIX yupexiacHui Poccuiickoin ®denepamuu, peaau3yromux
porpaMMebl 00111ero o0pa3zoBaHus» (B ACUCTBYIOUIEH peAaKIim);

00pa3oBaTeNbHOI MPOrpaMMbl CPEeTHETO 00IIEeTr0 00pa30BaHus;

MPUMEPHOM TPOTPaMMBI TTO XMMHH, COCTABJICHHON Ha OCHOBE ()eIepPaATbHOTO KOMITOHEHTA
roCy/apCTBEHHOTO CTaHAApTa CPEAHET0 0011Iero 00pa3oBaHus;

nporpaMmsbl Kypca xumun st 10-11 kiracco o6meo0pa3oBatenbHbIX yupexaennii / B.B.
Epémun, H.E Ky3bpmenko, B.B. Jlynun, A.A.[lpo3nos, -M.: JIpoda 2015 r;

0a3ucHOro yueOHOro IiaHa Ha U3y4eHHe XUMHUH Ha 0a30BOM ypoBHE - 34 yaca u3 pacueTa
1 yac B Hexgemo B 10 u 11 kiaccax.

Pabouas nporpaMma OpHEHTUPOBAHA HA HCIIOJIb30BAaHUE YIEOHO-METOANYECKOTO KOMITJIEKTA!

YMK:
1.

Epemun B.B., Ky3smenko H.E., Tepenun B.U., IpoznoB A.A., Jlynun B.B. Xumus: 10
KJacc: yueOHUK 11 o01eo0pa3oBaTenbHbIX yupesxxaenuid. M.: poda, 2018.

Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlynun B.B. Xumus: 11 knacc yueOHuk
Ui o01eoOpa3oBaTenbHbIX yupexaeHuit. M.: Ilpoda, 2018.

Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3nos A.A., Jlynun B.B. koHTponbHbIE
U TIpoBepouHble paboThl Kk yueOHMKYy B.B. Epemmna xummsa 10-11 kmacc: yueOHoe
nocobue/ M.: JIpoda, 2018.

Epemun B.B., Jlpo3noB A.A. Pabouas terpanp k yueOHuky B.B. Epemuna xumus 10
KJacc: yueOHoe nocodue/ M.: lpoda, 2018.

Epemun B.B., JIpo3noB A.A., pabouas terpaap k yueOHuky B.B. Epemuna xumus 11
kiacc: yueOnoe nocodue/ M.: IIpoda, 2018.

N3yuenne XxuMHuHM Ha YpOBHE CpeIHEro o0mero oOpa3oBaHHS HANpaBIEHO Ha JIOCTHXKEHUE
CIEAYIOIUX LETICH:

OCBOEHHE CHCTEMbI 3HaHHM O (QyHIaMEHTAJbHBIX 3aKOHAX, TEOPHsX, (akTax XUMHH,
HEOOXOIMMBIX JUIs TOHUMaHUsI HayYHOU KapTUHBI MHPA;

OBJIAJICHUE YMEHUSAMU: XapaKTEPU30BaTh BEIIECTBA, MaTEPUAIIBI U XMMUYECKUE PEAKLIUH;
BBIMOJIHATH  JIAOOPATOPHBIE SKCIEPUMEHTHI; MPOBOJUTH pacueThl MO XUMUYECKUM
dbopMysiaM U ypaBHEHHSIM; OCYILIECTBIISATH MOMCK XMMHUECKON HHPOPMAIINK U OLIEHUBATh
€€ JJ0CTOBEPHOCTb;

OpPUEHTUPOBATHCS U MPUHUMATh PEIICHUS B TPOOJIIEMHBIX CUTYaLUAX;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEMH
B IIPOLECCE HU3YYCHUS XUMUYECKOM HAyKH M €€ BKIaJa B TEXHUYECKHUU IIPOrpecc
LUBWIN3ALHY;

CJIOKHBIX U IIPOTUBOPEUUBBIX IIyTEW pa3sBUTHUS UJEH, TECOPUN U KOHLIECTILIUM COBPEMEHHOU
XUMUH;



e BOCIHTaHHE YOEKIECHHOCTH B TOM, YTO XMMWSI - MOIIHBIH WHCTPYMEHT BO3JCHCTBUS Ha
OKPY’KaIOIIYIO CpPelly, M YyBCTBAa OTBETCTBEHHOCTH 3a IMPHUMEHEHHE ITOTyYCHHBIX 3HAHHN
Y YMEHUH;

® [IpPUMEHEHHE TOJYYCHHBIX 3HAHUN M YMEHHH 1Jisi: 0e30macHOi paboThI C BENIECTBAMU B
nabopaTopuu, ObITY M Ha IPOU3BOICTBE;

® pelIeHHs NPAKTHYSCKHUX 33/1a4 B TOBCEIHEBHOM KU3HHU;

® TIpeNyNPEkKACHUS SBICHUN, HAHOCSIIMX BPE]] 3I0POBBIO YEJIOBEKA U OKPYKaIOIIeH cpese;

® IIPOBEJICHUS HCCIIEIOBATEIBCKUX PadoT;

® CO3HATEIBHOTO BEIOOpPA MpOodeccuu, CBI3aHHOW ¢ XUMHUCH.

OBSI3ATEJIBHBII MUHAMYM COAEPXKAHUSI OCHOBHBIX
OBPA3OBATEJIBHBIX ITPOTPAMM 11O XUMHU 11 KJIACC

MeTopl Hay4yHOTrO MO3HAHUS

HayuHnple MeTOIBI MCCIENOBAHUS XUMHUYECKMX BEUIECTB M IpeBpalleHui. Poiap XuMu4eckoro
JKCIIEPUMEHTA B IO3HAHUM NPUPOAbI. MoaenupoBaHuE XMMHUYECKUX sIBIEHUH. B3aumocBs3b
XUMHHU, PU3UKU, MATEMAaTUKU U Onojoruu. EctecTBeHHOHayuHas KapTUHA MUDA.

OCHOBBI TEOPETUYECKON XUMHUH

Atom. Mojnenu ctpoenust aroma. fApo u HykjaoHbl. Hykiauael v u30Tomnsl. D1ekTpoH. Jyanusm
anekTpoHa. KBanToBble uncia. AToMHasi opoutans. Pacnipenenenue 3JeKTPOHOB 110 OPOUTAIISM.
DneKTpoHHas KoH(urypamus aroma. BameHnTHble 351eKTpoHbl. OCHOBHOE M BO30YKIICHHBIC
COCTOSIHUSI aTOMOB.

CoBpeMeHHass  (QOpPMYyJIHMPOBKAa TEPHOAMYECKOTO 3aKOHA M  COBPEMEHHOE COCTOSHHE
[lepuoauueckoit cucreMbl Xxumuueckux aiemeHtoB J.M. MengeneeBa. OIJeKTpPOHHbIE
KOH(UTypali aToOMOB IEPEXOJHBIX AJIeMeHTOB. llocTpoeHue 3JIeKTPOHHBIX M TpapUUecKHX,
AIIEKTPOHHBIX KOH(UTYpaIuii aTOMOB U MOHOB. VI3MeHeHne MeTaJuInyecKuX U HeMEeTAIUTMUECKUX
CBOICTB 3JIEMEHTOB B IpyIIax U Mepruo/iax B 3aBUCUMOCTH OT 3apsija siipa aTOMOB.

Mornekynsl ¥ XuUMHuYecKas CBsi3b. KoBaleHTHasi CBsI3b, €€ Pa3HOBUJHOCTH M MEXAHU3MBI
oOpa3oBaHus. XapaKTePUCTUKH KOBAJIEHTHOM CBSI3U: MOJIAPU3YEMOCTh, HACBIIIAEMOCTh,
HaIpPaBJIEHHOCTb.

JloHOpHO-aKIEeNnTOpHbId W OOMEHHbIH  MexaHM3Mbl.  KOMIIJIeKCHbIE  CO€AMHEHHUs.
DNEKTPOOTPULIATENBHOCTD.

CreneHb OKUCIIEHHS U BAJIGHTHOCTh. | mOpuan3anus aToMHbIX opouTtasneil. [lpoctpancTBeHHOE
ctpoenue Moneky. [lomsipHocts Monekyn. MonHas cBsi3b. Meramumueckas cBsA3b. BogoponHas
CBS3b.

MexmoneKyJssipHble B3auMoAecTBUs. EnnHas mpuposa XMMUYECKHUX CBSI3EH.

BemectBa MOJEKYJISIpHOTO M HEMOJIEKYJSPHOrO cTpoeHUs. COBpEMEHHBIE IPEACTABICHUS O
CTPOEHUU TBEPABIX, )KUIKUX U ra3000pa3HbIX BellecTB. Kpucraminueckue pemeTKy.

[TpryrHBI MHOTOOOpA3usl BEIIECTB: U30MEPHs, TOMOJIOTHUS, AJUIOTPOIINSI, U30TOIHSI.
Knaccugukarus 1 HOMEHKIaTypa HEOPraHMYECKUX U OPraHMYECKUX BEILECTB.

YucTsle BemecTBa U cMecH. JlucnepcHsle cucteMbl. Komutonaaeie cucteMbl. VICTUHHBIE paCTBOPHI.
PacTBopeHnue kak pusnko-xumudeckuii npouecc. TernoBsie ABICHUS MPU paCTBOPEHUU.
CrniocoObl BbIpa)K€HUSI KOHIIEHTpPAIMM PAcTBOPOB: MaccoBas JOJs PAacTBOPEHHOTO BEIECTBa,
MOJISIpHAsi U MOJISUTbHAsL KOHI[EHTPAIUH.

XUMHYECKUE peaklliy, UX KiacCU(pUKALU B HEOPraHMUYECKON 1 OPraHnYeCKOW XUMHUH.
3aKOHOMEPHOCTH MPOTEKaHMSI XUMUYECKUX peakiuil. TernoBbie 3 PeKThl peakiuii.
Tepmoxumuueckue ypaBHeHus. [loHstue 00 sHTanbnuu U 3HTponuu. DHeprus ['nd6ca. 3akoH
I'ecca v cimeacTBUSA U3 HETO.



CKOpOCTh peakiuu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB. 3aKOH JICUCTBYIOIIMX MacC.
DNeMEHTapHbBIE M CIOXHBIE peakuuu. MexaHu3M peakuuu. DHeprus aktuBauuu. Kartanus u
KaTaJIn3aTOpPHI.

O6parumocth peakiuid. Xumuueckoe paBHoBecue. Koucranta paBHoBecus. CMeleHue
paBHOBECHS 1O AeUCTBUEM pa3nndHbIX (akTopos. [Tpunmun Jle llarense.

OnexTponuTHyeckas aucconuanus. CHUiIbHbIE U cliadble 2IeKTponuThl. KoHCTaHTa AuCCOMalyi.
Peakuuu  wmonHoro  oOmena. IlpousBenenue  pactBopuMOCTH.  KHCIOTHO-OCHOBHBIE
B3aMMOJICHCTBHUS B pacTBopax. AmdorepHocTh. MoHHOE Tpou3BeneHue BOABI. BomopomHbIit
nokazateinsb (pH) pactBopa.

I'maponns opraHu4eCKuX U HEOPraHUYECKUX COCIUHEHUN.

OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIMU. METObI 3JIEKTPOHHOTO U AJIEKTPOHHO-HOHHOIO
Oananca. Psj cranaapTHBIX JIEKTPOAHBIX MOTeHIaI0B. Koppo3us MeTamioB u criocoObl 3alUThI
OT Hee. XMMUYECKUE UCTOUHUKH TOKA. DJIEKTPOJIN3 pacTBOPOB U PaCILJIaBOB.

Heoprannueckast xumust

XapakTepHble XHUMHUYECKHE CBOWCTBAa META/VIOB, HEMETAJUIOB M OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCTUHEHHUII.

Bonopon. M3oronel Bogopona. CoeanHeHUs BOIOpOJa ¢ METalllaMU M HeMmetauiamu. Bona.
[lepokcup Bomopoa.

["anorensl. ['anorenoBogopoasl. I'anorennnsl. Kucinopoacoaepsxaiiue coeAMHEHUS XJI0pA.
Kucnopona. Okcuapl 1 nepokcuibl. O30H.

Cepa. CepoBonopoa u cynbdusl. Okcunbl cepbl. CepHHUCTas U CepHAast KUCIOTHI U UX COJIH.
A30T. AMMHaK, cojii aMMOHUA. OKCUAbI a30Ta. A30TUCTas U a30THAsA KUCJIOTHI U UX COJIU.
®dochop. Dochun. Oxcunsr hochopa. Dochopubie kucnotTel. OpTodocdarsr.

VYraepon. Metan. KapOunsl kanplus, aqlOMHHHAS M Keje3a. YTApHBIA U YTICKUCIBIA Ta3bl.
VYroJibHAsI KUCIIOTA U €€ COJIN.

Kpemuuii. Cunan. Oxeup kpeMuus (IV). KpemHueBble KuCIOThI, CUITHKATHI.

biiaroponnbie rassi.

[IlenoyHbIe U 1IE€T0YHO3EMENbHBIE METAIIIBI U UX COEINHEHUS.

AJIOMUHUH U €T0 COeIMHEHUSI.

[lepexonHbie 31eMeHTH (Menb, cepedpo, LMUHK, PTYTh, XpPOM, MapraHell, Xejie30) M HUX
COCTMHEHMUS.

KommuiekcHble coeTMHEHMsI TIEPEXOAHBIX 3JIEMEHTOB.

O6ume ciocoObl mosyueHust MetayuioB. [lonstue o metamutypruu. CriaBbl (4epHBIE U LIBETHBIE).
CocraBieHre TeHETUYECKUX LIETIEN TIpeBpallleHni. Pemenne pacueTHbIX 3a1ay.

Oprannueckast XuMust

[Tpenmer opranuueckoil XxuMuu. MHOroo0pasue OpraHMYECKHMX COEAMHEHHH. MecTo M poJb
OpPraHMYECKON XMMHHU B KypCce €CTECTBO3HAHMs. Teopusi CTpOEHUSI OPraHUYECKUX COEAMHEHUU.
3aMmecTuTeNnbHasl, TPUBUAIbHAS U pallMOHAIbHAs HOMEHKJIaTypa. YTJIEpOAHbIN cKkeneT. Paaukai.
@yHKIMOHANbHAS rpynna. ['OMOIOry U TOMOJIOTHYECKUH PSI.

CocraBneHne HM30MEPOB, MPUBHUJEHUE WX Ha3BaHUI 10 PpALUMOHAIBLHOM HOMEHKJIATYpE.
CrpykTypHass M NIpPOCTpPaHCTBEHHass H3oMepus. THUIBI CBA3eM B MOJIEKYJIaX OpPraHMYECKHX
BEIIIECTB M CIIOCOOBI UX pa3pbiBa. BeiBo (hopMyI1 cOeAMHEHUI IO MaCCOBBIM JOJISIM JI€MEHTOB.
BoiBon opmyn coeauHeHUI MO IUIOTHOCTH NMapoB COEAUHEHUN 1O M3BECTHOMY rasy. BriBoa
dbopMyIl cOeMHEHUI MO JaHHBIM O MpoAyKTax cropanus. CocTaBieHHE T'€HETUYECKHUX Ilerei
MPEBPAILCHUH C yYaCTUEM OPTaHUYECKUX COCTMHEHUMN.

Tunsl peaknuii B OpraHMYeCKOM XUMHH. Peakuuu OTIIEIUIEHWS W M30Mepu3anuu. Peakuun
TOpeHUs], MPUCOEANHEHHS. 3aMEelIeHHs] U AeTHAPUPOBaHNE. MArkoe OKUCIeHHE MO/ AIeHCTBUEM
KMnO4, CuO. Cunrtes C.B. Jlebenera. KauecTBeHHas peakiusi «cepeOpsSIHOTO 3epKaiay.



WNouHbII W paguKambHBIH MeEXaHW3Mbl peakiuid. Onekrpoduinsl. Hykneodunsl. JloHopHO-
aKUENTOPHBIA 1 OOMEHHBIA MeXaHU3M peakiuil. UHAyKTUBHBIN 1 Me30MepHBIH 3(p(eKThI.
Ankanbl W UMKIOAJKaHBL. AJIKCHBI, JHCHEI. AJKMHBL. bBEH301 W €ro TIOMOJOTH.
Crupoa.l'agoreHonpon3BoJHbIE YIIEBOIOPOIOB.

OpHoaToMHBIE U MHOTOATOMHBIE criupThl. @enoinbl. IIpocThie 3puphl. AbIETHABI U KETOHBI.
KapOonoBsie kucinoTsl. DyHKIIMOHATBHBIE TIPOU3BOIHBIE KAPOOHOBBIX KHCIOT. CII0KHBIE A(PHUPHI
HEOPraHMYECKUX U OPraHUYECKUX KUCIOT. JKUpBl, MbLia.

YrneBonasl. MoHOCaxapuabl, JUCAXAPUABL, TOJIUCAXAPUIBIL.

Hurpocoenunenusi. AMUHBI. AHUTUH.

Awmunokuciotsl. [lentuapl. benku. CtpykTypa O6€1KoB.

[Tuppon. Ilupuaus. IlupuMHIMHOBBIE M IypUHOBBIE OCHOBaHHUS, BXOJSIIME B COCTaB
HYKJIEMHOBBIX KUCJOT. [IpeacraBienue o CTpyKType HyKIE€HMHOBBIX KHCIIOT.
Bricokomonekynsipabie  coenuHeHus.  O6mas  Qopmyna. ['mbpumguzanusa.  Crpoenue,
HOMEHKJIaTypa. MeTobl molyueHusi, pu3ndeckue 1 XuMUIecKre CBOiCcTBa. [ eHeTrueckast cBs3b
MEXIy pa3HbIMH KJacCaMH OpPraHMYeCKUX coeluHeHud. Peaknuum nomumepusanuu (au-,
TPUMEPHU3ALIUN) U TIOJTUKOHICHCAIIHH.

Henarypauus, ruaponu3 6enkoB. L[BeTHbIe peakiiy Ha OENKH.

DKCIEpUMEHTAIbHbIE OCHOBBI XUMHUH

[IpaBuna pabotel B mnaboparopuu. JlaGopaTopHas mocyna u obopynoBanue. I[IpaBuna
0€30MacHOCTH NP padoTe C €AKUMHU, TOPIOYUMHU U TOKCHUHBIMH BEILIECTBAMHU.

Ou3nyecKkue METObI pa3/ieJieHHs] CMECe M OUMCTKU BemlecTB. Kpucrannuzaius, sKCTpakius,
JTUCTHILISIUS.

CuHTe3 OpraHMYeCKUX U HEOPraHNYECKUX ra3000pa3HBIX BEIIECTB.

CuHTe3 TBEpAbIX U KUAKHUX BellecTB. OpraHnyeckue pacTBOPUTEINH.

KauecTBeHHBI M KOJUYECTBEHHBIM aHanu3 BemiecTB. OmpeneneHne XapakTepa Cpebl.
Nuaukatopel. KauecTBeHHbIE peakliny Ha HEOPTaHWYECKUE BellecTBa U MOHbI. MneHTuduxanus
OpraHMYECKUX COEIMHEHUH, OOHapykeHue (YHKIMOHANbHBIX rpynn. M3Mmepenue ¢usnueckux
CBOICTB BemiecTB (Macca, 00beM, IUIOTHOCTH). CoBpeMeHHbIE (PU3UKO-XUMUYECKHE METObI
YCTAHOBJICHUS CTPYKTYPBI BEIIECTB. XUMUYECKUE METObI Pa3/I€ICHHS CMECEH.

XUMHS U )KU3HD

XUMHYECKHE MPOLECChl B KUBBIX OpraHu3max. buonoruuecku akTUBHBIE BellecTBa. XUMHS U
310poBbe. [IpobieMsl, CBA3aHHbBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX MTPENapaToB.

XuMHs B IOBCEIHEBHOM XKU3HU. Morommue 1 yuctsme cpejactsa. [Ipasuna 6e3onacHoit paboTb
CO CpeIcTBaMU ObITOBOW XHMUHU.

OO01re TPUHIIUIIBI XUMUYECKON TeXHONOTuH. [IprpoiHbIe HCTOYHUKY XUMUYECKHX BEIIECTB.
[Tonumepsl. [Tnactmaccsl, BonokHa, kayuyku. HoBble BelecTBa 1 MaTepuabl B TEXHUKE.
XHMMHYECKOE 3arpsI3HEHUE OKPY KAIOIIEN CPEIbl U €T0 MOCIEIACTBUS.

[Tpobnembr 0e30macHOTO MCIONB30BAaHMS BELIECTB M XMMHUYECKHUX pEaKIUil B COBpPEMEHHOMN
*U3HU. TOKCUYHBIE, TOPIOYHE U B3PBIBOOIACHBIE BEILIECTBA.

Hctounuku xumudeckod uHpopmanmu: ydeOHbIe, HAYYHbIE W HAyYHO-TIOMYJSAPHBIC HM3aHUSA,
KOMIIBIOTEpHBIE 0a3bl JAHHBIX, pecypchl IHTepHEeTa.

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBbI

B pe3ynbrare u3yueHuss XuMUU Ha MPOGUILHOM YPOBHE YUEHHK JIOJKEH:

3HATH/TIOHUMATH:



pOJIb XMMUH B €CTECTBO3HAHUU, €€ CBSI3b C IPYTUMU €CTECTBEHHBIMU HAyKaMu, 3HAUCHUE
B YKU3HHM COBPEMEHHOT'O OOIIIECTBA;

BOKHEHIIINE XMMUYECKUE MOHSATHS: BEUIECTBO, XUMUUYECKUI DJIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB M MOJIEKYJI, UOH, PaJIUKaJl, aJUIOTPOIHS, HYKJIUbl U U30TOIBI, ATOMHBIE S-,
P-, D-opOurtanu, XuMudecKkasi CBsI3b, JICKTPOOTPUIATEILHOCTh, BaJCHTHOCTh, CTEIICHB
OKHUCJICHUS, TUOpHUIU3alis OpOHTaneii, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJb,
MOJISIpHAsl Macca, MOJIIPHBI O00BbEM, BEIECTBA MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS, KOMIUICKCHBIE COCIMHEHMS, IUCIEPCHBIE CUCTEMbl, UCTUHHBIC PAaCTBOPBHI,
3JIEKTPOJUTUYECKAS JTUCCOIMAlINS, KUCIOTHO-OCHOBHBIE PEAKIIMM B BOJHBIX PAacTBOPAX,
TUIPOJIN3, OKUCICHUE M BOCCTAHOBIICHHUE, DJIEKTPOJIM3, CKOPOCTh XUMHUYECKON pEaKIuu,
MEXaHU3M peaKIMH, KaTau3, TEIUIOBOH HS(PQeKT peakuuu, HSHTAIbIUSA, TEIUIoTa
00pa3zoBaHus, SHTPOIHSI, XHMHUYECKOE PAaBHOBECHE, KOHCTAHTA PABHOBECHS, YIIICPOIHBIN
ckeneT, (yHKIMOHAJIbHAS TPyIMIa, TOMOJOTHUS, CTPYKTYpHas M TPOCTPAHCTBEHHAas
U30MEpHUsl, UHIYKTUBHBIA U ME30MEpPHBII 3P deKThI, 3NeKTpoduil, HykI1eopuI, OCHOBHBIE
TUTBI pEaKIMi B HEOPTaHUYECKON U OPTraHUYECKOU XUMUH;

OCHOBHBIC€ 3aKOHBI XMMMH: 3aKOH COXPaHEHHUsI MACChl BEILIECTB, MEPUOJIUYECCKUN 3aKOH,
3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJpo, 3aKoH ['ecca, 3aKOH AEMCTBYIOIIMX MacC B
KMHETUKE U TEPMOJMHAMUKE;

OCHOBHbBIC TEOPUU XMMHUHU: CTPOCHUSI aTOMa, XMUMHYECKOW CBSI3M, BJIEKTPOJIUTUYECKOM
JTUCCOITMAIIMY, KUCIOT U OCHOBAHHWM, CTPOCHUSI OPTaHWYECKUX COCAUHEHUU (BKIIIOYas
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETUKY U XUMHUYECKYIO TEPMOJINHAMHUKY;
KJIACCH(PUKALIMIO 1 HOMEHKJIATYPY HEOPTaHUYECKUX U OPTraHMYECKUX COCAMHCHU;
MPUPOJIHBIE UCTOUYHUKH YTIEBOIOPOAOB U CIOCOOBI X NepepaboTKu;

BEILLECTBA U MaTEepUalIbl, LIMPOKO HCIIOJIb3YEMbIE€ B IPAKTUKE: OCHOBHBIE METAJJIbI U
CIJIaBbl, TpaduT, KBapll, CTEKJIO, LIEMEHT, MUHEPAJIbHbIE YAOOpPEHUsI, MUHEpAJIbHbIE U
OpTraHWYECKUE KHUCIIOTHI, IIEI0YH, aMMHAK, YTIIEBOJIOPOAbI, (PEHOJ, aHWUIIUH, METaHOI,
ATAHOJI, ITHJICHIJIMKOJb, TJIMIEPUH, (HOpMalIbIETHI, aleTadbJeru/, aleToH, TIII0K03a,
caxaposa, Kpaxmaj, KJIeTuyaTKa, aMHUHOKHCIIOTBI, OCJIKHM, HCKYyCCTBEHHBIE BOJIOKHA,
Kay4dyKH, TJIaCTMAaCChI, dKHUPbI, MbLJIa U MOIOIIIME CPEACTBA;

YMETh:

Ha3bIBaTh U3yUYECHHBIE BEIIECTBA MO "TPUBUAILHON" M MEXTyHApPOIHON HOMEHKIATypaM;
ONPEAENATh: BAJICHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKHUX JJIEMEHTOB, 3aps/l MOHA,
TUIl XUMHUYECKOHN CBS3H, NMPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJI, TUI KPUCTAIUIMYECKON
pPELIETKH, XapakTep Cpeabl B BOJHBIX pPAacTBOpPAaxX, OKHUCIUTEIb U BOCCTAHOBUTEID,
HAIpaBIIEHUE CMEIIECHUS PAaBHOBECUS IO/ BIUSHUEM PA3NUYHBIX (HAKTOPOB, U30MEPHI U
TOMOJIOTY, IPUHAJIEKHOCTD BELIECTB K PA3JIMUYHBIM KJIACCaM OPraHUYECKUX COCINHEHUN,
XapakTep B3aMMHOIO BIUSHUS aTOMOB B MOJIEKYJIaX, TUIIbl PEAKIIMH B HEOPTaHUYECKON U
OPraHNYEeCKOU XUMUH;

XapakTepu3oBaTh: S-, P- u D-anemeHTsl 10 ux nonoxenuto B Ilepuonnyeckoil cucreme
JI.N. Menneneena;, oOlue XHMHYECKHE CBOMCTBA METAJIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COEAUHEHNI; CTPOCHUE U CBOMCTBA OPTaHUYECKUX COCIUHEHUMN
(YrIeBoiopoJioB, CIUPTOB, (DEHONIOB, albJIETUIOB M KETOHOB, KapOOHOBBIX KHCIIOT,
aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

OOBSCHSATh: 3aBUCHIMOCTh CBOMCTB XUMHUYECKOTO dJIEMEHTAa M 00Pa30BAHHBIX UM BEIIECTB
ot noyioxenus B llepmonnueckoi cucreme /.M. MenneneeBa; 3aBUCUMOCTb CBOWCTB
HEOPraHMYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOY U CIIOCOOBI 00pa30BaHUS
XMMHMYECKOM CBSA3U; 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOW pPEaKIUU OT Pa3IM4HbIX



(akTOpOB, PEAKIMOHHOM CIOCOOHOCTH OPraHMYECKHX COEIMHEHMH OT CTPOEHHS MX
MOJIEKYJI;

BBIIIOJIHATh XUMUYECKUN SKCIIEPUMEHT I10: PACIIO3HABAHUIO BAKHEHUIIINX HEOPTraHUYECKUX
U OpPraHMYECKUX BEIIECTB; IIOJYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCAIIUXCS K
M3Y4YECHHBIM KJIacCaM COEIMHEHUM;

IPOBOJUTH PAcUEThl 10 XUMHUECKUM (DOpMyJiaM U ypaBHEHUSIM PEaKLIUM;

OCYILECTBIISATh CAMOCTOSITEJIbHBIA MMOMCK XUMUYECKOM MH()OPMAIIUHN C HCIIOJIb30BaHHEM
pa3IMYHBIX HCTOYHUKOB (CIIPAaBOYHBIX, HAYYHBIX W HAyYHO-NOIYJSAPHBIX W3AaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCMOIb30BaTh KOMIIBIOTEPHBIC
TEXHOJIOTUH JUIs 00pabOTKH 1 nepeaayr HHQOPMAIMH U €€ MPECTABICHHS B Pa3INYHBIX
dopmax;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHHS B NPAKTUYECKOH AEATENIbHOCTH U
IIOBCEIHEBHOM JKU3HM JUISL:

HNOHUMAaHMs IJI00ANBHBIX MPOOJIEM, CTOSIIUX IEPel] YEJIOBEUECTBOM: HKOJOTHYECKUX,
JHEPreTUYECKUX U CHIPbEBBIX;

00BSICHEHUS! XUMUUYECKHX SIBIICHUM, IPOUCXOASIIMX B IPUPO/IE, ObITY U Ha IPOU3BOICTBE;
HKOJIOTUYECKH IPAMOTHOIO ITOBEJEHUS B OKPYKAIOLIEH CpelIe;

OLICHKH BJIMSIHUSL XMMHUYECKOTO 3arpsI3HEHMSI OKPY KAIOIIEeH Cpellbl HA OPraHU3M YeJIOBeKa
U IpyTHUE )KUBBIE OPIaHU3MBIL;

6e30macHoi paboThI C BellecTBaMU B 1a00paTOPHUHU, OBITY M HA IPOU3BO/ICTBE;
OIpENEICHUsI BO3MOYKHOCTH IPOTEKAHUS XMMHMYECKUX IPEBPALEHUN B pa3IMYHBIX
YCIIOBUSIX U OLICHKHU MX IIOCIIEICTBHI;

pacrio3HaBaHMs U UJICHTU()UKALUY Ba)KHEHIINX BEIIECTB U MaTEpHAJIOB;

OLICHKH Ka4yeCTBa IUTHEBOU BOJBI U OTJEJIBHBIX MUIIEBBIX IPOTYKTOB;

KPUTUYECKOW OIEHKH JIOCTOBEPHOCTH XWUMHUYECKOW HWH(OpMaIMU, TMOCTYMAIOIICH u3
Pa3IMYHBIX UCTOUYHUKOB;

npuoOpeTeHus [IPAaKTUYECKOTO OIIBITA JIeATEIIbHOCTH, MIPEALIECTBYIOIIEH
npodeccuoHaIbHOM, B OCHOBE KOTOPOM JIEXKHT JAHHBIM yueOHBIH mpeaMerT.

TEMATHYECKOE INTAHUPOBAHMUE

Ne | HaumenoBanue pasnenos | Komuuectso KonnuecTtBo Konnuectso
n/m | U TeM 4acoB KOHTPOJIBHBIX JlaGopaTopHbIX
pabot U
MPAKTHYECKUX
pabot
1. | BemectBo 8 1
2. | Xumuueckas peakius 4 IT.p-1
1.p-5
3. | Heopraunueckast Xumus 5 IT.p-1
n.p-4
4. | Hay4yHbple OCHOBBI 6 JLp-3
XMUMHUYECKOTO
MIPOM3BOJICTBA
5. | Xumus B KU3HU U 11 Jp-1
oOmiecTse
HUToro: 34 2/13
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