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NNOACHUTEJIBHAA 3AIIMCKA

IIpemnaraemMselii IIPONEAEBTUYECKUNA KYypC XHUMHUHU SBISIETCA ABTOHOMHBIM 10
OTHOIICHHUIO K 00513aTEILHOMY KYpPCY OCHOBHOM IIKOJIBI.
OcCHOBHBIE 1I€JIM Kypca:
- HOJATOTOBUTH yYaIlIMXCS K H3YYEHHUIO HOBOro y4yeOHOI'o mpeamera
«XUMUSI»;
co3/7aTh MO3HABATEIbHYIO0 MOTHBAIMIO K M3YYCHUIO yYEOHOro mpeaMeTa
«KXHUMUS;
chopMUpOBaTh Yy MIKOJHBHUKOB Ha MOPOIEACBTUYECKOM YPOBHE JHUYHOCTHHIC,
METalpPEeAMETHBIE U IIPEAMETHBIE IUJIAHUPYEMbIE PE3YJIbTATHI;
Pa3BUTh PAaCUYETHBIE M DKCHEPHUMEHTAJIbHbIC YMCHHUS ydallldXCsl.

VY4eOHbI KypC COCTOUT U3 CEMH B3aUMMOCBsI3aHHBIX MoayJiei: «IIpeamer
XAMHUH U METOJbl €€ Hu3ydeHus», «CTpOoeHME BELIECTB M HX arperarHble
cocTtossHUs1», «CMecu BeElIeCTB, HMX cocTaB», «PHU3UYECKHE SBJIICHUS B
xumMun», «CocrtaB BemecTB. XUMHYECKUE 3HAKU U (GopMyiab», «lIpocTbeie
BelniecTBa», «CII0KHBIE BEIIECTBaY».

I[IponeneBTHUECKUl Kypc XUMHUHU XOTSI U HOCUT OOIIEKYJIbTYPHBIH XapakKTep
U HE CTaBUT 3aJady INpo(ecCHOHATbHOW MOATOTOBKH OOYYaIOIIUXCS, TEM HE
MEHEE I103BOJISIET UM OIPEACIUTHCSA C BBIOOpOM Ipoduiiss 0OOyUeHHs1 B cTaplieil
LIIKOJIE.

H3ydyenue mpemiaraeMoro Kypca IIpedyCMaTpUBAcT IIUPOKOE HCHOJIB30BAHUE
aKTUBHBIX (OPM U METOJAOB OOyY€HHs, B TOM 4YHCJIE IMOJATOTOBKY COOOLICHUH,
3aIIUTY IIPOEKTOB, o0CyXeHHue pe3ynbTaToB JIOMAIIHET O XUMHYECKOTO
DKCIEPUMEHTA.

Ha wu3ydyeHue nponeaeBTHUECKOro Kypca XHMHHM OTBOAMTCS | 4 B HEHesro

Bcero 34 4

COJEPKAHUE YYEBHOI'O KYPCA «XUMMUS»

I'maBa |. IlpeaMeTr XUMHM U METOAblI €€ M3y4YeHHS

IIpeamer xumuu. 3HAUCHUME XMMUU B J>XKU3HM COBPEMEHHOI'O 4YeJjio- Beka. Tena u
BenlecTBa. CBoiicTBa BemiecTB. [IpuMeHeHne BenecTB HAOCHOBE MX CBOMCTB.

SABaenusi, npoucxoasmme ¢ BemecrBamMmu. DPUZHMYECKUE SBJICHUSI HWXUMUYECKUE
peakuuu. BemecTtBa, y4acTBYIONIME B PEAKIMH: HCXOJHBIE BEIIECTBA W MNPOAYKTHI
peakuuu. IIpu3HaKn XUMHYECKHX pEakUui: W3- MEHEHHE IBETa, BBINaJCHUE WU
pacTBOpPEHUE OCAJZIKa, BBIJCJIEHUE TIa3a, BBIACICHUE WM IIOIVIOIIEHUE TEIUIOThl U
CBE€Ta, NOSBJICHUE 3ariaxa.

HaOurwoaenne M 3kcnepuMeHT B XxumMuu. M3yuyeHune miamMeHW CBE€YM U CIIMPTOBKH.
I'unores3a u BeiBOA. OdopmiieHHE pe3yIbTaTOB IKCIIEPU- MEHTA.

IIpakTnueckas padora. 3HAKOMCTBO C JIabopaTOpHBIM oOOopyaoBaHueM. lIpaBuna
TEXHUKHN 0€30MacHOCTU MpU paboTe B kKaOuHeTe (J1abopa-TOpUM) XUMUH.

JdemoncTtpauuu. Buneopparmentsl u cnaiinbl «Eruner — poaumHa XHU-  MHW».
Konneknusi CTEKITHHONM XMMHWYeCcKOM mocyapl. Komekuusa w3nae- i U3 aJltOMUHUS U
ero cmaBoB. lloiydeHue yTJIEKHMCIOro ra3a M €ro B3auMOJICHMCTBHE C H3BECTKOBOU
BONOM. B3sammonencTrBue pacTBOpa MNHIEBOM COJAbI € YKCYCHOM  KHCIJIOTOM.
BzanmopelictBue pacTBOpOB MEIHOIO KyIlopoca u HAIlIaTBIPHOI'O  CHUpPTA.
IMomxuranue mMEepCTIHOU HUTH.



JlabopaTopHbIe onbIThI. M3yyeHue cTpoeHus IJIaMEHU CBEYU U CIIMPTOBKHU.

I'maBa II. CrTpoeHue BelmleCcTB M HUX arperarHbie COCTOSIHMS.
CtpoeHue BelllecTB. BpoyHoBCckoe JIBUOKCHUE. Jnddy3us.
ATombl.Mosnekyibl.OCHOBHBIE MOJIOKEHUS ATOMHO-MOJICKYJISIPHOTO y4deHHUS.

Honsl.BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.

ArperatHble cocTosiHMs BemecTB. ['a3pl. JKuakoctu. TBEpaplie BenlecTBa. B3aumHsbie
Mepexoabl MEXJIy arperaTHbIMH COCTOSHUSIMH BEILIECTBA: BO3TOHKa (CcyOmumanusi)
JiecyOmumManus, KOHJACHCAIH U UCTIAapEHUE, KPUCTAIIIN3AUs U TUIAaBJICHUE.

Hemouncrpanuu. J(luddysus nepmanranara kamuss B Bojye. Cobupanume mpubopa s
MOJYYCHHUs Ta3a U IPOBEpPKa €ro Ha repMEeTUYHOCTh. BO3roHKa CyXoOrojipjia, MoJa WA
HadranmHa. JlaGopaTtopHble onbIThl. HaOmojneHue 3a OpPOYHOBCKHM JIBHUKECHHUEM
(nBHMOKCHUME qacTtull Tyl B Boje). JAuddy3uss KOMOOHEHTOB Ae30J40paHTa B
Bo3ayxe. uddys3us caxapa B Bojse. ArperaTHble COCTOSTHHUSI BOJIbI

I'nmaa Ill. Cmecu BelmecTB, UX COCTaB

Yucrble BemiecTBa M cMecH. UucTele BemiecTBa U CMeCH. 1'OMO- I'eHHbIC U
I'eTCPOIrCHHbBIC CMCCH. Fa3006p8.3HLIe, KHUIAKHUC H TBép,Z[LIe CMCCH.

I'azoBble cmecu. Bo3nyx — mnpupogHas razoBasi cmecb. CocrTaB BO3ayxa.
OObEMHAasT 10JIsI KOMITOHEHTA Ta30BOM CMECH KaK OTHOIIIEHHE O00BhEMa JTaHHOTO
raza k obOmemy o00BéMy cmecu. Pacu€rbl C HCIOJIB30BAHUEM TIOHSITHUS
«00OBEMHAsST JIOJII KOMIIOHEHTa CMECHY.

MaccoBasi 0Jisi PAacTBOPEHHOro BemiecTBa. [loHsATHE O KOHIICHTpAIIUHU
pacTtBopa. MaccoBasi J0JisI paCTBOPEHHOTO BEMIECTBA KaK OTHOIIICHHUE MacCChl
pacTBOpEHHOrO BeIIeCTBA K Macce pactBopa. Pacd€rel ¢ HCIIOIB30BaHUEM
MOHSTHUSI «MaCcCOBasi JIOJsI PACTBOPEHHOTO BEIIISCTBAY.

IIpakTHyeckas padora. IIpurorosieHue pacTBopa ¢ onpeseIEHHON MaccoBO
Jloj1eil pacTBOPEHHOTO BEIIECTBA.

MaccoBas poJiss npuMmecHu. [loHsiTHE O TEXHUYECKOM OOpasie, 00 OC- HOBHOM
KOMIIOHEHTE M O npumecH. MaccoBas nojsa 1npumecud. Pacué€rbl ¢
UCHOJIB30BAHUEM IIOHSITUS «MAcCCOBasi JOJISI IIPUMECH.

JdemoHcTpauuu. Pa3znuunble oOpasusl Mpamopa. Komseknus MuHepasioB U
TOpHBIX TTopoJi. BuneodparMeHT 1o oOHapyXeHUIO OO0BEMHOM J10JIM KUCIIOpO/ia
B Bo3ayxe. BuneodparmMenTsl u cnaiiipl MpaMopHbIX aptedakToB. Kosnekuus
OBITOBBIX, KOHJIUTEPCKUX M MEIUIMHCKUX cMeceil. OOpas3ibl METUIIUHCKUX U
MUILIEBbIX  PacTBOPOB C  yKa3aHMEM  MAacCOBOW  JOJM  KOMIIOHEHTA.
BuneodparMeHnTsl U ciaiiipl U34€IUNA U3 BEIIECTB OCOOONM YMCTOTHI.



TaaBa |V. ®usnyeckue fIBJIeHUA B XHUMHUHU

HexoTopblie cnocod0bl pasaesieHusi cMmeceil. PazzeneHue cmecerl Ha OCHOBE
pa3nmuuuii B (U3HMUYECKUX CBOMCTBaX HMX KOMIIOHEHTOB. (OTcranBaHue
unaekanTtanus. [lenrpudyruposanue.

duabTpOoBaHUE B JadopaTopuu, B ObITYy M Ha mnpousBojacTBe. Duib-
TpoBaHUe U QUIBTpAT. YCTAaHOBKA /Ui (PUIBTPOBAHUS M HOpaBUia pa- OOTHI C
Hel. beiToBbIe QUIBLTPHI U1 BOJBI. ACOpOnus. Y CTPONCTBO IMPOTHBOrasa.

JAucTHiuIsinuA, WK NeperoHka. /luctuiuimpoBaHHasi Bojia U €€ IOJy4YCHUE.
Ileperonka nedTu. HedrenpoayKThl.

IIpakTudyeckass padora. BpelpammBaHWEe KPUCTAUIOB  COJU(JIOMAaNTHUMN
AKCIICPUMEHT).

IlIpakTuyeckasi padora. OynucTKka NOBAPEHHOM COJIH

JdemoncTpanumu. Pa3neneHue cMecu NOPOIIKOB »kejle3a U cepbl. OTcranBaHUEe H
JICKaHTalusl U3BECTKOBOI'O MOJIOKA, WM B3BECHU Mejla B Bole. Pasnenenne BOaHON cmecu
pacTUTENBHOTO Macja C IIOMOUIBIO JIEJIMTENIb- HOM BOpPOHKH. llentpudyruposanue (Ha
neHTpudyre wWwid ¢ nomoupio Buaeodparmenrta). Komsekuust ciaiiioB OBITOBBIX H
MIPOMBIIIJIEHHBIX IPUOOPOB, B KOTOPBIX MNPUMEHSIETCS LEHTpUQyrupoBaHue. Y CTaHOBKaA
st puiaeTpoBaHus u e€  padora. Kosuteknust  ObITOBBIX  (GHUIBTPOB. AmcopOius
KYKYPY3HbIMM HaJO4YKaM{d MAapoB  HaxXy4dyuhX  BEIIECTB. Komnekuust mnoBsi30k u
pecnouparopoB. YCTaHOBKa ISl IIEPErOHKHU  KHUJAKOCTEM M e€ pabora (I10oJydyeHHuE
JUCTUIUIMPOBAHHOM BO/JIbI). BuneodpparmenT«PekTudukanmonHas KOJIOHHA
HedTenepepabaTpIiBalomero 3aBojga M cxema e€ ycrpoucrBay. Kommekuust «HedTtp n
He(PTEOPOAYKTBD.

JlabopaTropHbIe onbIThI. DIoTalMs CEPBI U3 CMECHU C PEYHBIM IIECKOM.

I'maBa V. Cocras BeIleCTB. XuMHYeCKHe  3HAKH " popmy.ibl
XuMu4yeckue 3JjieMeHThbI. BeniectBa MOJEKYIIIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUSI.
XUMHUYECKUMN DJJIEMEHT KaK OIPENeHEHHBbIM BHUA aTOMOB. XHMHYECKHE DJJIEMEHTHI B
npupojse. DIEeMEHTHBIM CcoCTaB IUIaHETHI 3eM- JI1 U €€ TeOJIOTUYECKHUX OOO0JIOYeK.

HpOCTLIe " CJIOKHBIC BCIIICCTBA. Adt- JJOTPOIIUA W aJIJTIOTPOIIHBIC MOI[I/I(i)I/IKaI_II/II/I.

XumMu4yeckue 3HAKH M XuMudeckue ¢opMysabl. XHUMHUYECKHE CHUMBOJIBI, HX
MPOU3HOIIIEHWE W Ha3BaHWs. DTHUMOJIOTMYECKHE Havyaja Ha- 3BaHUA  XUMHYECKHUX
aneMeHToB. Tabmuiia xumudyeckux djemMeHToB J[. V1. MenneneeBa u e€ cTpykTypa:
nepuosipl (OonbpHIME W Majible) W Tpylnbl (TJIaBHbIE M NOOOYHBIE IIOATPYIIIHI).
OtnenbHBIE TPYHONbl XUMHUYECKUX JJIEMEHTOB: IIEJIOYHBIE MeETaJlUlbl, TaJIOTeHBI,
OJyiaropojiHble ra3pl. XuMuueckue GopMmyisl U (GopmMyabHble eauHullbl. Kosddumnuen-
ThI U UHJAEKCHI. MH(pOpMaILHs, KOTOPYIO HECYT XUMHUYECKUE CUMBOJIBI U (DOPMYIIBL.

OTHOCHUTe/IbHBbIE ATOMHAasi M MOJIeKYJisipHass Maccbl. OTHOCUTEbHAsT aTOMHAasT Macca
KaK BEJIWYHMHA, ITOKa3bIBAIOIIAasi, BO CKOJBKO pa3 Macca aToMa JaHHOTO >JIEMEHTa
OoJpIlle Macchl atoMa Bojopoza. OTHOCHTENb- Hasg MOJICKYyJIsIpHasi macca W eé&
HaxoXKJIeHue. MaccoBasi J10JisI DJIEMEHTa B CJIO)KHOM BemnlectBe. JlomomHuTenbHas
nHGOpMaIIUsI, KOTOPYIO HECYT XUMHUYECKUE (HPOPMYJIBL.

JdemoncTtpauuu. BuneodpparmeHntsl u ciaiapl «DJIEMEHTHBII COCTAaB TI'€OJIOTMYECKHUX
obosiouek 3emim». AmnoTpornus kKucioposa. Mogaenu (mmapoctepkHeBble n CTroapTa—

Bpurne6a) mMosekys pa3jIMYHBIX IMPOCTBIX U CJIOXKHBIX BelecTB. Tabiauina XUMHYECKHUX



snementoB JI. M. MengeneeBa (KOPOTKOIEpHONHbIH BapuaHT). Iloprpers: M. 5.
bepuennyca u /. 1. Menneneena.

I'maBa VI. IIpocThie BeniecTBa

Merasibl. MeTaiuibl: XMMAYECKHUE 3JIEMEHTHI U IMTPOCTHIE BellecTBa. MeTaibl
U CIUIaBbl B MCTOPHH YEJIOBEUECTBA: MEJHBIN, OPOH30BBIM M >KEJIC3HBIN BeEKa.
3HadYeHWe METAJUIOB U cryi1aBoB. O0IIMe (pu3ndeckne CBOMCTBA METAJIJIOB.

IMpeacraBuresaun MerawioB. JKene3o. TexHHUUECKHM YHCTOE M XHUMHYECKH
qucToe kene3o. JKene3o0 — OCHOBa COBPEMEHHOW MNPOMBIIUICHHOCTU U
ceJbCcKoro xossicrBa. CIruiaBbl JKeJie3a: 4yryHbl W cTaiu. llepenesnbHblil U
JIUTCHHBIA YyT'yHbl, WX 3HA4Y€HHE. YTJEepoaucTas H JIETUPOBAHHHAS CTaJlH,
ux 3HadeHue. lloHsaTHe O YEPHOU W LNBETHOW METAJUIYPTrUH.

AnroMuHHUH. McTOpUsT NPOMBINUIEHHOTO HNPOU3BOJICTBA AJIFOMUHUS.
IIpumMeHeHue ajtOMHHHSI HA OCHOBE CBOMCTB.

3omo0T0. Poas 30m0Ta B HUCTOpHH 4YCI0BCUECCTBA. 30J10TO — MeETaJlI
FOBCJIMPOB U 5TaJIOH MUPOBBIX JICHCT. HpI/IMeHCHI/Ie 30JI0Ta Ha OCHOBE CBOMCTB.

OJ10BO, €ro CBOWCTBA W NPUMEHEHUE. AJUIOTPOIIHS OJIOBa: cepoe U Oejoe
0J10BO. «ONOBSIHHAsT yyMay.

HemeTauaasl. ITomoxxenue 3JIEMEHTOB-HEMETAIJIOB B tabnune /. 1.
MenneneeBa. bnaroponaneie raspl. Assiorponus kuciaopopa. CpaB- HeHue
CBOMCTB MNPOCTBIX BEIIECTB METAJLIOB U HEMETAJLIOB.

IIpeacraBurenn HeMmeTa/IOB. Pochop m ero ayutoTponHbie MOAU- (PUKAIIHH.
CpaBHeHHe CcBOWCTB Oenoro m KpacHoro ¢ocdopa. OO6IacTh HpPUMEHECHHUS
pochopa. Cepa m obOnactu e€ TpPUMEHEHUs. YTIEPOJ, €ro ajuIOTPOITHBIC
moaudukau (aama3 U rpaduT), UX CBOMCTBA W NpHUME- HEHUE. A30T, €ro
CBOICTBa U IPUMCHCHUE.

Hemouncrpanuu. Kosuieknus MeTauioB U CIUTaBOB. BuaeodparMeHThl U Cliaiigbl
«Metamibl U CIJilaBbl B MCTOpHUM 4eJioBeuecTBa». Kossexknus

«YyryHsl ¥ ctanm». BuneodparMeHTsl 1 cnaiabl «XyI0KECTBEHHbIC U3- ACIUS U3

yyryHa wu crtanm». Komekuuss w3aenui w3 aJlOMHUHHUS W €ro  CIUJIaBOB.
Buneodpparmentsl u caaliabl «30JI0TO — MaTepual IOBEJIUPOB U MHUPOBBIC
nenbruw». Komnexkuuss uspgenuit u3 onosa. BuneodparmeHt

«ITastnue». Komsiekiyss HeMeTallJIoB — TMPOCTHIX BeliecTB. BuaeodparmeHTt wiam cnaiing
«Kucnopoa — BemniecTBo ropeHust U apixanusi». [lonydyenue 6enoro dpocdopa u nzydeHue
ero cBoiicTB. BuaeodparmMeHTl U caalabl «AnoTponust YTJIEpOJiay. Mogaenu
KPUCTAJIUIMYECKUX pemnIeTok anmasza u rpadura. Kommeknuss « AKTUPOBAHHBIA yrojib U
obGnactuero nmpumMeHeHus». ['openue cepsl U docdopa.

JIaﬁopaToprle onbITbl. (O3HAKOMJICHHE C KOJUICKIIMEM METaIOB M CILIaBOB.
O3HaKOMIJICHHE C KOJUICKIIMEN HEMETaJLIOB.

TmaBa VII. Caoxkublie Bemecrsa

BajsenTHOCTh. BajleHTHOCTHL Kak CBOMCTBO aTOMOB OJHOI'O XMMHYECKOI'O JJIEMEHTa
COEIMUHATBCA CO CTPOrO ONPEAEHEHHBIM 4YHCIOM aTOMOB JPYyroro XHMHWYECKOI'O
BJIeMEeHTa. DJEMEHTHhI C ITOCTOSIHHOW M IepeMEHHOU BaJIECHTHOCTHIO. BriBOa opmyIibl
COCIMHEHMUs 110 BAJICHTHOCTU. Ha- 3BaHMe cCOeqUHEHUs IO BaJ€HTHOCTH.

Oxcuabl. Okcupl U crmocod oOpa3zoBaHUsl UX Ha3BaHUU. OKCHIBI MOJEKYJISIPHOTO M
HEMOJIEKYJIIPHOTO cTpoeHusi. Posb okcuoB B mpupoje. IlapHukoBbiil addexT.
IIpencraBurenn okcuaoB. Boa, yrinekucislii ra3, okcua kpemHusi(IV), ux cBoiictBa u
IIPUMEHECHHE.



Kucaorsbl. Kuciaorel, nx cocraB u kjaccudpukanusa. KHUCIOTHI OpraHWdecKkue |
Heoprannueckue. HMuaaumkartopwl. Tabnuiia pactBopuMocTH. CoJissHasi W cepHas
KHCJIOTHI, UX CBOMCTBa U IPUMEHEHUE.

OcnoBanusi. OcHOBaHUs, WX CcOCTaB WM Ha3BaHus. [ uapokcorpynma. OCHOBaHUS
pactBOpuMBbIe (IIEIOYM) M HepacTBOpuMble. lM3MeHeHMe OKpackKd HWHAUKATOPOB B
IIEJIOYHONU cpene. I'mapokcuabl HaTpusA, Kaaus W KajdblMs, HWX CBOWCTBA U
NpUMEHEHHUE.

Coumn. Conm, UX cocTaB M Ha3BaHUs. PacTBOPUMOCTBH COJIell B BOJE.
XiopuJ HaTpUusi U KapOOHAT KalbHs, UX CBOWCTBA U IMIPUMCHECHHUE.

Kanaccudukanuss HeopraHuvecKux BellecTB. BemiecTtBa, ux Kiaccuukaius u
MHorooOpasue. Ilpocthie BemiecTBa: MeTaUibl U HeMeTajuibl. CIIOKHBIE BeEIECTBA:
OKCHBI, OCHOBAHMSI, KHCJIOTBI, COJIU.

HdemoncTpanuu. Komnmeknus oxcunoB. [amenne u3zBectn Bo3ronka «cyxoro mapaay.
Komneknusi ocnoBanmii. Komneknust kuciaor. M3MeHeHHE OKpacKu HWHAUKATOPOB B
HICJOYHOM ™ KHUCJIOTHOW cpenax. IlpaBuiio pa30aBiIeHHsT CEpHOW  KHCIOTHI.
OOGyrnuBaHuE OpPraHUYECKUX BENISCTB U MaTepHaJiIOB cepHOM kuciaoroi. Tadbmuna
PAcCTBOPUMOCTH OCHOBAHUM, KUCJIOT U coJjieil B Bojae. Komseknust cosieid.

JlaGopaTopHble oOnbIThI. lIponyckaHue BBIABIXaEMOIO BO3JyXa Yepe3 H3BECTKOBYIO
Bony. HccnenoBanue pacTBOpPOB KHCIOT MHAUKatopamu. HMccienoBaHue pacTBOpPOB
IIE€JI0YEN UHINKATOpaMH

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

JIMYHOCTHBLIE PE3VJIBTATHI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOT'O 00IIero 00pa3oBaHUS JOCTUTAIOTCS B
xoJie OoOy4eHHs XHMHUHM B €IUHCTBE Y4eOHOH M BOCHHUTATENBbHOM AEATENIBHOCTH B COOTBETCTBUM C
TPaZULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
IPUHITHIMU B OOIIIECTBE NMPaBUIaMH U HOPMaMU MOBEACHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUA U COLMATM3ALUHN 00yJarOIINXCS.

JIMYHOCTHBIE pe3yNAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATBHCS CHUCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPUEHTALIUN U PACHIMPEHUE OIBITA AEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
YacTHU:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY W HAy4YHOMY
HaCJIe/INI0, IOHUMaHMs 3Ha4eHUsI XMMUYECKOH HAayKH B JKU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJAJIETh JOCTOBEpPHOM UH(pOpMalueld O TMepeloBbIX JOCTUKEHUSX U OTKPBITUSX MHPOBOH U
OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MHUpa U OOIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJICTABICHNS O COLIMAIBHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX OTHOLIEHUI B KOJIJIEKTHUBE,
KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJE3HOM, yueOHOMCCIeI0BaTENbCKOM,
TBOPYECKOHN W JIPYruxX BUIAaX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOH IeSTENIbHOCTH
IOpY BBINIOJHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3aJ]la4, BBIMOJIHEHUH XHUMUYECKHX SKCIIEPHUMEHTOB,
CO3/IaHUM Y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aUMOIIOMOINIM B IPOLECCE ITOM
yueOHOW N1eATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJECHHE M IOCTYNKHM CBOMX TOBapHILEH c
MO3UI[MH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;



3) IeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE M XMMHMYECKOM pEakLUU, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABIAIOIIUE OCHOBY JJIsl IOHUMAHUS CYIIHOCTH HAY4YHOH
KapTUHBl MHUpPA, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOJBI, B3aHMMOCBSI3SX
YeJI0BEKa ¢ IIPUPOAHON CPEAON, O POJIM XMMHUH B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHbIE MOTHBBI, HAllPaBJIEHHbIE HA [IOJyYE€HHE HOBBIX 3HAaHUH MO0 XUMHH, HEOOXOAUMBIE
Ui OOBSICHEHUs HaOJI0aeMbIX IPOLIECCOB U  SBJICHUH, I03HABaTEeIbHON, HWH(OPMAIMOHHONW U
YUTATEICKOM KYJIBTYphl, B TOM YHCIIC HABBIKOB CaMOCTOSTEIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPAaBOYHOU JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMH CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YEHUI0O M II03HAHUIO, JH0003HATEIbHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IMPOEKTHOM M MCCIIENOBATENbCKON JEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHE LICHHOCTH >XKM3HHU, OTBETCTBEHHOI'O OTHOLICHMS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha
310pOBbIi 00pa3 *HU3HHU, OCO3HAHUE IOCIEACTBUI M HENPUATUE BPEIHBIX MPUBBIUEK (YMOTpeOsieHUs
QJIKOTOJIsL, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBHJl O€30MacCHOCTH MPU OOpaleHUH
C XUMHUYECKUMH BELIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K NPAKTUYECKOMY U3YYEHHUIO MpodeccHii u Tpyaa pa3IuuyHOro poja, yBaXeHue K Tpyay U
pe3ysibTaTaM TPYIOBOMl NIEATENbHOCTH, B TOM UYHMCIIE HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWUN IO
XMMHH, OCO3HAHHBI BHIOOp WHIMBHIYaTbHOH TPAGKTOPUH MPOJOIDKEHHS OOpa3oBaHHA C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
YCIIEMIHOM MpO(eCCUOHATBHOW JAEATENIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTb
aJlanTUpOBaThCs B MpodeccroHalIbHOM cpeje;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11e1ecO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MCTOYHHUKY XKHU3HU Ha 3emiie, OCHOBE
e CylIecTBOBaHMS, NMOHMMAaHUE IIEHHOCTH 3/10pOBOI0 M 0€30macHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY W TICHUXHYECKOMY 37I0POBBIO, OCO3HAHHE LEHHOCTH
coOuo/ieHusI TpaBWiI 0E30IacHOTO MOBEACHHS NpU paboTe C BEIIECTBAMH, a TaKKe B CHUTYaIHiX,
YTPOXKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TNPHUMEHATh 3HAHMA, MOJydaeMble NMPU M3YYEHUU XUMHM, A pelleHus 3ajad,
CBSA3aHHBIX C OKPYXKAIOIIEW NPUPOJHOW CPENOM, JUIsl IOBBIIIEHHUS YPOBHSI DKOJIOTMYECKOM KYJIBTYpHI,
OCO3HaHHUS TJIOOAJBHOTO XapaKTepa SKOJOTMYECKMX MpoOJeM M MyTed MX pelleHUs MOCPEACTBOM
METOJIOB XHUMHH, JKOJOTMYECKOIO MBILIUIEHHS, YMEHUS DPYKOBOJACTBOBAaTbCS MM B II03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON MTPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

B cocraBe wMmerampeaMETHBIX Ppe3yAbTATOB BBIICIAIOT 3HAYUMBIE Ui (popMuUpoBaHUS
MHPOBO33pEHHUS OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHSs, MPUHIUI, THUIOTE3a, (aKT, CUCTeMa, MPOIIECC,
9KCIIEPUMEHT M JAPYroe.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax H
MO3BOJIIIOT HA OCHOBE 3HAHUU M3 ITUX MPEeAMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHON HAYYHOMN
KapTHHE MHpa, W YHUBEpPCaJIbHBIC Yy4YeOHBIC JeWCTBHS (TIO3HABaTEIbHbIE, KOMMYHHKAaTHBHBIC,
perynsTHBHBIC), KOTOphIe OOecreuynBarOT (GopMUpPOBaAaHHWE TOTOBHOCTHM K CaMOCTOATEILHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU NesSTEIHbHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JJoruyeckue AeMcTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS MPU OCBOCHWHM 3HAHWM: PacCKPBHIBaTh
CMBICJT XUMUYECKUX TOHSTHHN (BBIACIATh MX XapaKTepHBIE NMPU3HAKH, YCTAHABIMBATh B3aWMMOCBS3b C



OPYTMMH TOHSTHSIMH), HUCIOJB30BaTh MOHATUSA Ui OOBSCHEHUS OTIENbHBIX (PAKTOB U SIBICHUIA,
BbIOMpATh OCHOBAHUS M KPUTEPUU JJIs KJIACCU(PHUKAMU XMMUYECKUX BEIIECTB U XMMHUECKUX PEaKIIH,
yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3YYEHHUS, CTPOUTH JIOTHYECKHE
paccyxacHus (MHAYKTUBHBIC, IEYKTUBHBIC, 10 aHAJIOTHUH), IeIaTh BHIBOBI M 3aKITIOUYCHHS,

YMEHHE TMPUMEHITh B TMPOLIECCE IMO3HAHUA TOHIATHS (TpPEeIMETHBIE ¥ MeTampeIMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIE B XUMUHU, TPEOOPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE
B XMMHH MOJEJNbHBIE MPEICTaBICHHUS] — XMMHUYECKUN 3HaK (CUMBOJI AJIEMEHTA), XUMHU4eckast popmysa u
ypaBHEHHE XHUMHUYECKOW PEAaKIUW — NpU PELUICHUH y4eOHO-TIO3HABATEIbHBIX 3a/a4, ¢ Y4ETOM ITHX
MOJIETIbHBIX IPEJICTABICHUM BBIIBISITH M XapaKT€PU30BaTh CYLIECTBEHHBbIE IPU3HAKM H3Yy4aeMBbIX
O00BEKTOB — XMMHYECKHX BEHIECTB U XUMHYECKHUX pEaKIHi, BBIBISATH OOIIME 3aKOHOMEPHOCTH,
MPUYMHHO-CJIEICTBEHHBIE CBS3HU U MPOTUBOPEUHS B U3Y4aeMbIX MIPOLIECCaxX U SBICHUSIX.

ba3oBble nccienoBarebckue 1eiCTBUSA:

YMEHME HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHUS, a TaKXKe B
KayecTBe OCHOBBI [UIsi (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBHOCTA BBICKA3bIBAEMBIX
CY)XJICHUM;

IpUOOpETEHUE OIbITa 1O IUJIAHUPOBAHUIO, OPraHu3allid M IPOBEAECHUI0 YYEHHYECKUX
OKCIIEPUMEHTOB, yYMEHHE HaO0JI0/aTh 3a XOJO0M IIpOLEecca, CaMOCTOATEIbHO IIPOTHO3UPOBATH €r0
pe3ynbTaT, ¢GopMyIupoBaTh O0OOIIEHHS ¢ BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNaHHOM padoTe.

Padora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, aHATM3UPOBATh U MHTEPIPETHPOBATH HH(MOPMAIHIO PA3ITMYHBIX BUIOB H POPM
MPEJICTaBICHUS, TIONyYaeMyI0 U3 Pa3HbIX MCTOYHHUKOB (HAYYHO-MOMYJSpHAs JUTEpaTypa XUMHUYECKOTO
CoJlepKaHusl, CIpaBOYHbIE TTOCOOUsI, pecypchl HTepHETa), KPUTUUYECKU OLICHUBATh NMPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIHUIO;

YMEHHE TPUMEHATh pPAa3IMYHBIE METOAbl M 3alpoChl MPHU IMOHCKE W 0oTOOpe HHGpOpMAIMH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UIS BBIIOJHEHUS Y4YeOHBIX W TIO3HABATENBHBIX 3ajau
onpeAenéHHOr0 TUIA, MPUOOpPETeHHE OmblTa B O0JIACTH  HCIONb30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJIAJE€HUE KyJIbTYpOH aKTUBHOIO HCIOJB30BAaHUS pa3IMYHbIX
MIOWCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHUMAaJbHYIO (hopMy mpeicTaBieHus HHOOpMAIMH H
WUTIOCTPUPOBATh peIlaeMble 33/Ja4d  HECIOKHBIMH CXEMaMH, JuarpaMMamu, APYruMu GopMaMu
rpaduKy 1 UX KOMOMHALUSAMY;

YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh B IIpoLiecce YYEOHON U HCCIIEI0BATENbCKON AESITETbHOCTU
UH(GOPMALIMI0O O BIMSHUM IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sIiiCTBa M TpaHCHOPTa Ha COCTOSHUE
OKPY’KaroILEeH IPUPOIHOHN CPEIBI.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

YMEHUsS 3aJaBaTh BOMPOCH (B XOJie auaiora M (MiM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMoun
TeMBI, (POPMYIHPOBATH CBOU IPEJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHMSI IPETIOKEHHON 3a/1auH;

YMEHHsI TIPEACTaBIATh TMOJYYCHHbIE PE3YNbTaThl MMO3HABATEIHHOW JAEATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTAIMI0 PE3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO SKCIEpUMEHTa
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOM PAOOTHI MO HCCIEJOBAHUIO CBOWMCTB BEIIECTB, Y4e€OHOTO
IIPOEKTA);

YMEHHUS y4eOHOTrO COTpPYAHHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOH ITO3HABATENBHOM M
UCCIIEIOBATEIbCKON JEATENbHOCTH MPU PEUICHUH BO3HMKAIOIIMX IPOOJeM Ha OCHOBE y4é€Ta OOIIMX
MHTEPECOB W COIJIacoBaHMsI NO3UIMI (0OCyXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE ILITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEWUCTBUM, OMNpEJesIeHne KPUTEPHEB IO OILIEHKE KayecTBa BBIMOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE yueOHbIe 1eiiCTBHUS:

YMEHHME CaMOCTOSITEJIBHO OIpPENEHATh LEIN JeATEIBHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIUPOBAaTh M NPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BbIOMpaTh Hauboisee
s dexTuBHBIC CITOCOOBI pelieHUsT yUeOHbIX U MTO3HABATEIBHBIX 3a/a4, CAMOCTOATEIBHO COCTABIIATh WU



KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JACHCTBUI MPU BBINOJIHEHUU 33JaHUN ¢ YYETOM MOJYyYEHUS
HOBBIX 3HAHMM 00 W3y4aeMbIX OOBEKTaxX — BEUIECTBAX U PEaKIUsSX, OLEHUBATh COOTBETCTBHE
MOJIyYEHHOTO pe3yjbTaTa 3asBICHHOW II€JH, yYMEHHUE HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,

npeajaracMbI€ B YCIIOBUU BaﬂaHI/Iﬁ.

I[MTPEAMETHBIE PE3YJIBTATEI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB 10 OCBOCHUIO 0053aTEIBHOIO COAEPIKAHUS, YCTAHOBIEHHOTO
TaHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIFOT: OCBOCHHBIC O0yUYaIONTUMICS HAy4HbIC 3HAHWS,
YMEHHUsI ¥ cTIOcoObl IeHCTBUH, crienuuueckue Uisi IpeMeTHON 001acTu «XUMHUs», BUIbI JEATEIbHOCTH
[0 MOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 HMHTEPIpETalNH, MPeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX

y4eOHBIX U HOBBIX CUTYaIUSX.
K koHiy o0y4eHus B 7 KJiacce IpeMETHBIC Pe3yIbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSTHUN: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAsS), BAJICHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAasi U MOJIEKYJISIpHAs Macca, MaccoBasl JOJsl XMMHUYECKOI'O 3JIEMEHTa B
COEIMHEHUH, OKCUJ, KUCIIOTAa, OCHOBAHUE, COJIb, XUMUUECKAsl peaKiusi, pacTBOpP, MaccoBas J10Jis
BellecTBa (ITPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUU U MPUMEHSTH ITH TOHSATHUSA
IIPY ONMCAHHUU BELIECTB U UX MPEBPAIICHUL;

UCTIOJIF30BaTh XUMHUYECKYIO CUMBOJIUKY IS COCTaBJICHUS (POPMYII BEIIECTB

OTIpeNeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApPHBIX COCIWHEHHSAX, NMPUHAICKHOCTD
BEIIECTB K OMpPEIeIEHHOMY KJIaccy COeMHEHHIA IO (hopMyaMm,

PacKpbIBaTh CMBICI aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYKO MAaccChl BEILECTB, MAacCOBYIO JOJIIO
XUMHUYECKOI'0 3JIEMEHTA 10 (hOpMyJie COETMHEHUS, MACCOBYIO JI0JIIO BEILIECTBA B PACTBOPE,
IPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEIBHON JAESITENbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHUE,
00o01IeHne, CUCTEMaTH3AINIO, KITaCCU(PUKAINIO, BBIABICHIE TPUIHMHHO-CIICICTBEHHBIX CBSI3EH
— N7 U3YYEHMs] CBOWMCTB BEIECTB M XMMHUUYECKHX DPEAKIUN, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HAaHUS — HaOJIOIeHUe, HU3MEpEeHHe, MOJICIMPOBAHUE, HKCHEPUMEHT (peabHbIi |
MBICJICHHBIN);

CJIeZIoBaTh MpaBUJIaM IOJIb30BAHUS XMMHUYECKON MMOCY0i 1 1a00paTOpHBIM 000pYJOBaHUEM, a
TaK)Ke IpaBuiiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIHSMH I10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB 10 MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM
JI0JIEN pacTBOPEHHOTO BEILIECTBA,



TEMATHYECKOE INTAHUPOBAHHUE

Ne HazBanwne TeMbl KommuectBo
4acoB
1 IIpeaMeT XUMUHM U METOABI €€ H3y4YCHUS 4
2 CTpocHHE BEIIECTB U UX arperaTHble COCTOSTHUS 2
3 CMecHu BEIIECTB, X COCTaB 5
4 duznueckue SIBJICHUSA B XUMUU 3
3) CocraB BeniecTB. XUMHUYECKHUE 3HAKU U (DOPMYJIIBI S)
6 IIpocTeie BerecTBa 4
7 Cro)XHBIE BeEIECTBA 10
Htoro 33

INOYPOUYHOE IINTAHUPOBAHUE

(Bcero 35 4, w3 HUX pe3epB 1 u)

No Tema pazgena/ypoxa Konuuec | Jlara
/1 TBO
94acoB

[Ipenmer xumun U Metoapl €€ uzyudeHus (44)
1 [Tpeamer xumun 1 01.09
2 SIBIIeHMs, MPOUCXOISAIINE C BEIIECTBAMU 1 08.09
3 HalGmronenre u 9KCIepuMeHT B XUMUH 1 15.09
4 [Ipaktuueckas padota Ne 1. Jlabopamopmnoe 1 22.09

obopyoosanue u npuémvl pabomsvl C HUM.

Ilpasuna mexuuxku 0Oe3onacHocmu npu

pabome 6 kabuneme Xumuu
CTpoeHue BEIIESCTB U UX arperaTHbIe COCTOSIHUS (24)
5) CrtpoeHue BeniecTB 1 29.09
6 ArperatHble COCTOSIHUSI BEIIECTB 1 06.10
Cmecu BemecTB, UX cocTaB (59)
7 YucTele BelecTBa U CMECH 1 13.10
8 I'azoBele cmecu . OOBLEMHAA TOJIST KOMIIOHEHTA Ta30BOM CMECH 1 20.10
9 MaccoBas 10511 pacTBOPEHHOTO BEIIECTBA 1 27.10
10 [Ipaktuueckass pabora Ne2 [Ipucomoenenue  pacmeopa c |1 10.11

3A0AHHOU MACCOB80U 00Jlell paACMBOPEHHO20 8eUjeCmad
11 MaccoBas o npumecei 17.11
duznyecKkue SBICHUS B XUMHUH (39)
12 HexkoTtopble ciocoObl pa3jieneHus cMecei 1 2411
13 JlucTruisiiys , Wi ieperoHka 1 01.12
14 ITpakTruyeckas pabora Ne4 OQuucmka nosapennot conu 1 08.12




CocraB BemiecTB . XUMHYECKHE 3HAKU U (GOpMYITbI (54)

15 Xumu4eckue NeMeHTsl. [IpocThie U cllokKHBIE BellecTBa 1 15.12
12.01
16 Xumuyeckue 3Hakd. Tabmuma xumudeckux siementoB . | 1 22.12
Menneneena
12.01
17 OTHOcHTENbHBIE ATOMHAS U MOJIEKYJIIPHAsI MacChl 1 29.12
19.01
18 [ToBTOpenue m oOmieHue Tembl «YucThie BemecTBa W cMecu. | 1 12.01
XuMHUYECKass CHMBOJIMKA
26.01
19 Kontponbnast pabora Nel mo teme «YHucmovie sewecmsa u |1 19.01
cmecu. Xumuueckas CUMBONUKAY
26.01
ITpocTeie BemiecTBa (4 u)
20 Mertainibsl 1 26.01
02.02
21 IIpencraBurenu metamioB (ypok-ydeHudeckas Konpepennus) | 1 02.02
22 Hewmeransl 1 09.02
23 [IpencraBurenu HEMETaJJIOB (ypok-yuenmnueckas | 1 16.02
KOH(EPEHITHS)
Cnoxnble Bewiectna (11 u)-1
24 BanentHocth 1 01.03
25 Oxcuasl 1 15.03
26 ITpencraBurtenu okcu0B (YpOK-yueHHUECKasi KOH(epeHus) 1 22.03
27 Kucnorst 1 05.04
22.03
28 [IpencraButenn KUCIOT (ypOK-ydeHHUYecKas KOH(pepeHIIHs) 1 12.04
05.04
29 OcHoBanus. [IpencraBuTen OCHOBaHUN 1 12.04
12.04
30 Comu. IIpencraBurenu conei 1 19.04
26.04
31 Knaccudukanus HeopraHMuecKux BeEIeCTB 1 03.05




26.04

32 KontponpHast pabora No2 mo Teme «OCHOBHbIE KAACCHL 03.05
HeOp2aHU4ecKux COeOUuHeHUl»

17.05

33 AHanu3 pe3yabTaTOB KOHTPOJIBHOM paboThl Ne2 17.05

WToroselii ypok 24.05

HUTOTI'O - 33 yaca (3aroxn)




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHHUKA

Xumus. 7 knmacc/I'abpuensin O.C., OctpoymoB W.I'., CmagkoB C.A., AKIMOHEpPHOE OOIIECTBO
«3marenbCcTBO

«IIpocBeienney;
2022

METOAUYECKHUE MATEPHUAJIBI JIS1 YAUTEJA
Metoanueckoe mocodue k YMK I'a6puensn O.C., OctpoymoB WN.I'., Cnagkos C.A.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'C «Mos mkonay»
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