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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XuMuUM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE TPEOOBAHUU K pe3ysibTaTaM OCBOCHMS
OCHOBHOU 00pa3oBaTelbHONW MNpOrpaMMbl OCHOBHOTO 001Iero oOpasoBanusi, npencraBieHHbx B GI'OC OO0, a Takke Ha OCHOBE
(benepanbHOl paboueld porpaMMbl BOCOIUTAHUS U € YYETOM KOHILIETILIMY MTPENOIaBaHus YYEOHOIo MpeaMeTa «XUMHUs» B 00pa30BaTEeIbHbIX
opranuzanusax Poccuiickon @enepanumu.

HporpaMMa 110 XUMHH I[aéT NpeaACTaBJICHHUC O LICTIAIX, O6H.ICI>1 CTpaTCrun 06yquH${, BOCIIMTAHUA U PA3BUTHUA 06yqa}oumxc;[ CpeaACTBaMH
yqe6H0ro npeamMeTa, yCTaHaBJINBACT 00s3aTeIbHOE npeaAMETHOC COACPIKAHUC, TPCAYCMATPUBACT PACIIPCACICHHUEC CIro IO KJIaCCaM H
CTPYKTYPHUPOBAHUC 110 pasacjiaM M TEMaM IIPOTrpaMMbl IO XUMHHU, OIPCACIIACT KOJIHMYCCTBCHHBIC WM KAUCCTBCHHBIC XAPAKTCPHUCTHKU
CoACpIKaHUA, pCKOMCHAYEMYTO ITOCIACIOBATCIBHOCTD U3YUCHUA XUMHHU C y‘{éTOM MCIKIIPCAMCETHBIX U BHYTPUIIPCIMCTHBIX CBHSGﬁ, JJOTUKH
yqe6H0r0 mponecca, BO3PACTHBIX ocoOeHHOCTEHN O6y‘IaIOIIII/IXC$I, OoNpeaACIAICT BO3MOXHOCTH IIPCAMETA I pCain3allun Tpe6OBaHHﬁ K
pe3yjabTaTaM OCBOCHUA OCHOBHOM 06p330BaTCHBHOﬁ nporpaMmbl Ha YPOBHC OCHOBHOTI'O O6III€FO 06pa3013aHH51, a TaKXKeE TpC6OBaHI/Iﬁ K
pe3yjabTaTaM O6y‘I€HI/I}I XUMHHU Ha YPOBHC ueneﬁ N3Y4YCHHA MPEAMETa MU OCHOBHBIX BHIOB y‘{€6HO-H03HaBaTCHBHOﬁ ACATCIIBHOCTHU
o6yqa10mer0051 I10 OCBOCHHIO y‘-I€6HOI‘O COACPIKAHUA.

3HaHME XUMUH CITY>KUT OCHOBOM /1 (hOPMHUPOBAHHUS MUPOBO33PEHUS 00 YyUaIOIIIEToCs, €ro MPeICTaBIeHN O MaTEPUAIbHOM €/IMHCTBE
MUpa, BAKHYIO POJIb UTPAIOT POPMUPYEMbIe XUMHUEH MPEICTABICHUS O B3aUMOMPEBPAIICHUSIX SHEPTUH U 00 IBOJIIOIIMH BEUIECTB B IPUPOJIE,
0 MYTAX penIeHus TI00aTBHBIX MPOOJIEM YCTOWUHNBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, YHEPTETHUCCKOM, TUIIIEBON M YKOJIOTHICCKOM
0e301acHOCTH, MPOOJIeM 3 IpaBOOXPAaHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET pean3aiuyi BO3MOKHOCTEH NIl CaMOPa3BUTHS B (POPMUPOBAHUS KYIbTYpPhl JUYHOCTH, €€ 001Iel U PyHKITMOHATIBHON
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIICHUS W TBOPYECKUX CIOCOOHOCTEH OOYdYarOMIMXCs, HABBIKOB UX CAMOCTOATEIHLHON ydeOHOI
NEATENIbHOCTH, JKCIEPUMEHTAIbHBIX M HCCIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B T[OBCEJHEBHOW KU3HU, TaKk U B
npodeccCuoHambHOM NeSITeTbHOCTH;



3HAKOMHT CO CHNEUM(PUKON HAYYHOTO MBILUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IVIsiAa HAa €AMHCTBO MPUPOJBI U YEJIOBEKa,
SABJISIETCS. OTBETCTBEHHBIM JTAIlIOM
B (h)OpPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH 00 Yy4YarOIIHUXCS;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHHAM, K TMIPUPOJC, K YETIOBEKY, BHOCUT CBOM
BKJIQJI B DKOJIOTHYECKOE 00pa3oBaHue 00yUarOmMnXCs.

JlanHble HampaBieHHUs B OOYYEHUM XUMHUU O0ECHEUYMBAIOTCA CHEHU(PUKON COAEpKaHMUsS y4yeOHOro MpeaMeTa, KOTOPBIA sBIsSeTcs
NeJaroruuecky aJlanTUPOBAaHHBIM OTpaKeHUEM 0a30BOM HayKU XMMHUU Ha ONMpPEeIEHHOM dTare e€ pa3BUTHs.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTUPOBAH HAa OCBOCHHUE OOYYAIOLIMMUCS CHCTEMbI MEPBOHAUYATIBHBIX
MOHATUNA XMMHH, OCHOB HEOPIraHUYECKOW XUMHUHU U HEKOTOPBIX OTAEIBbHBIX 3HAUYMMBIX MOHATUI OPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHus NOpOrpaMMmbl MO XUMHUU CPOPMHUpPOBaHA HAa OCHOBE CHCTEMHOro Mojaxoaa k e€ miydenuto. CoaepikaHue
CKJIAJIbIBACTCS U3 CUCTEMBI MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUYEeCKOU peakiuu. O0e 3TH CUCTEMbI
CTPYKTYPHO OPTaHW30BaHbl MO MPUHLMUITY IOCJIEI0BATEIIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN pPa3HOTO
YPOBHSL:

— AaTOMHO-MOJIEKYJIAPHOTI'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /l. . MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,
— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUN 00 JIEKTPOJUTHUECKON TUCCOIMAIIMYN BEIIECTB B paCTBOPaX.

TeopeTndeckue 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH TOJYYEHHBIX M OCMBICIEHHBIX (AKTOB, Pa3BUBAIOTCS
MOCJICIOBATEIBHO OT OJIHOTO YPOBHS K JAPYromMy, BBIONHAS (DYHKIHH OOBSICHEHUS W MPOTHO3UPOBAHHS CBOWCTB, CTPOCHUSA U
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJYUYEHHS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMBbI IO XUMHH CTIOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOW COCTABJISIONIEH HAYYHON KapTHHBI
MHPA B JIOTUKE €€ CUCTEMHOM MPUPObI, HEHHOCTHOI'O OTHOLIEHHSI K HAYYHOMY 3HAaHHMIO U METOJIaM MO3HAaHUSA B Hayke. M3yueHnue xumun
MPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YUYEHHBIX YyueOHbIX npeaMetoB: «Okpyxaromui mup», «buomorus. 5—7 kiacced» u
«Duszuka. 7 knacey.



[Ipu n3yyeHnn XUMUU NPOUCXOAUT (OPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAyKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JEeATEIbHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajada y4eOHOro NIpeIMeTa COCTOMT B
(OpMHPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUUA — BaXKHEUIIUX (PAKTOB, MOHATHUH, 3aKOHOB U TEOPETUUYECKUX MOJOKEHHUM, TOCTYIMHBIX
000011I€eHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIka HAyKH, B IPHOOIIEHUN K HAyYHbIM METOJAaM IMO3HAHUS MPU U3YyYEHUU BEIIECTB U
XUMHYECKUX peakuuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U MX NIPUMEHEHUH B y4€OHO-ITO3HABATEIbHON U y4eOHO-
UCCIIEI0BATENIBCKOM 1€ATENbHOCTH, OCBOCHUH MPaBUII 0€30I1aCHOr0 00pallleHus C BEIIECTBAMU B IIOBCEIHEBHOM KU3HH.

[Ipu U3ydyeHUn XUMMUU HAa YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus BaXKHOE 3HaUYE€HUE IPUOOPEN TaKUe LIEH, KaK:

— ¢popMHpOBaHUE HMHTEIJIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY
MPUHATHIO PEIICHUH, CIOCOOHOM aAanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAIIPpaBJICHHOCTDb 06yqu1/151 Ha CUCTEMATHUYCCKOC HpI/IO6HICHI/IC O6yan-OIIII/IXC$I K CaMOCTOSITCJILHON MMO3HABaTEILHOM ACATCIIBHOCTU,
HAayYHbIM MCTOAaM ITO3HAHWA, q)OpMI/Ip}II-OIIII/IM MOTHUBAIIUIO U PA3BUTHC CIIOCOOHOCTEH K XUMUH,

— o0ecreyeHue YCJIOBHM, CIMOCOOCTBYIOLIUX MPUOOPETEHUIO OOYYAIOIIMMHKCS OIbITa Pa3HOOOpPA3HOW JAESTENIbHOCTH, MO3HAHUS U
CaMOTIO3HAaHMS, KJIIOYEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HUMEIOIIMX YHHUBEpPCAaJbHOE 3HAYCHHE [Jisi pPa3jU4HbIX BHUIOB
NEeSITENbHOCTH;

— hopmupoBaHue 001IeH (PYyHKIIMOHATLHOW W €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHITH M OIEHUBATH
SIBJICHUSI OKPY’KAIOIIEr0 MHUPA, UCIIOIb3Ysl 3HAHUS W OMBIT, TOJYYEHHbIC TIPH U3YYCHUU XUMHH, MPUMEHSATh UX MPU PEIICHUN TPoOIeM B
MOBCEIHEBHOM KU3HU U TPYJIOBOM JI€ATEIbHOCTH;

— ¢opMHpoBaHUE y 00YYAIOUIUXCSI TYMAHUCTHYECKUX OTHOIICHUW, MOHMMAHHUS IIEHHOCTH XUMHUYECKHUX 3HAHUW M1 BBIPAOOTKH
HKOJIOTHYECKH 1€JI€CO00Pa3HOr0 TOBEACHUS B OBITY U TPYIOBOUM ACATEIBHOCTH B IEJISIX COXPAHEHUS CBOETO 370POBbS M OKpYKAIOIIEH
MIPUPOAHOM CPENBI;

— pa3BUTHE MOTUBAIIMH K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS 0OIIEYEIOBEYECKIX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPpOGUIIs U HATIPABICHHOCTU JATbHEHIIET0 O0yUeHH .

OO6miee 4nco 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUU HAa YPOBHE OCHOBHOTO 00IIero odpaszoBanwmsi, cocTtaBiseT 136 dacoB: B 8
KJacce — 68 yacoB (2 yaca B Helleno), B 9 kitacce — 68 yacoB (2 yaca B HEJZIEIO).



COIEPKAHUE OBYUEHUA

8 KUIACC

HepBOHa‘-IaJ'I bHbI¢ XUMHNYECCKHUEC ITIOHATHUA

HpeIIMeT XUMHUH. POlb XUMHUHM B KM3HM 4YeJIOBEKa. XMMHUS B CHUCTEME HayK. Tena u BCIICCTBA. du3nyecKue CBOMCTBA BCIICCTB.
AI‘pCI‘aTHOC COCTOSAHHUEC BCIICCTB. IlonsTue o MCTOAax IMO3HAHUA B XUMHU. YucTteie BCIICCTBA U CMCCH. Crioco0n1 pasaciicHuAa CMeceH.

ATOMEBI " MOJICKYJIbI. Xumuyeckue 3aeMeHThl. CHUMBOIBI XHMHYECKHX DJICMEHTOB. HpOCTLIe N CJOKHBIC BCIHICCTBA. ATOMHO-
MOJICKYJIAPHOC YUCHUC.

XuMuueckas (1)0pMyJIa. BaneHTHOCT, aTOMOB XHMHYECKHUX DJIEMECHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHTENTbHAS
aTromHas macca. OTHOCHTEIbHAS MOJICKYJIAPpHAd Macca. Macconas J0JI XUMHUYCCKOT'O 3JICMCHTA B COCITMHCHHNU.

KonunuectBo BemnectBa. Mosb. MonsipHast Macca. B3anmMocBsi3b KOIMuecTBa, MacChl M YUCJIa CTPYKTYPHBIX €AMHUIL BellecTBa. PacuéTol
1o GopmysiaM XUMUYECKUX COEIMHEHUN.

du3nyuecKkue U XUMUYECKHUE SIBJICHUA. XHUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH COXPAHEHMS] MAacChl BEIIECTB. XHUMHUYECKUE
ypaBHeHUs1. Knaccudukaims XuMHUEeCKUX peakinii (COeTMHEHMsI, pa3JIOKEeHHs, 3aMeIeHus, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY10H, MpaBuiiaMu paboThl B 1abopaTopuu u mpuémMamu oOparieHus ¢ 1abopaTopHbIM 000pyI0BaHUEM,
M3y4YeHHE U ONMHCaHue (PU3MUECKUX CBOMCTB 0Opa3IOB HEOPTAHMUYECKHUX BEIIECTB, HaOMIOAeHNEe (HU3NUecKuX (TJIaBJICHUE BOCKA, TAsHUE
JbJla, paCTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHAEHCALUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE METHON MPOBOJIOKU,
B3aMMOJICHCTBUE M€JIa C KUCJIOTOM) SIBIICHUH, HA0JI0/ICHHUE U ONMCAHKE TPU3HAKOB NPOTEKAHUSI XUMUYECKUX PEaKIui (pa3iioxKeHne caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIAOM Oapusi, paznoxkeHue rugapokcuaa menu (II) mpu HarpeBaHuu, B3aUMOJEHUCTBUE KeEJe3a C
pactBopom cos mean (1), n3yuenue cmocoOoOB pa3aesieHus CMecei: ¢ OMOIIbI0 MarHuTa, (PUIBTPOBaHUE, BEITAPUBAHUE, JTUCTHILISAIINS,
xpoMmartorpadus, NpoBeIeHHEe OYMCTKU TOBAPEHHOMN COJIM, HAOJIIOJICHUE U OMTUCAHUE PE3YIHTATOB MIPOBECHUS OIbITA, UIUTFOCTPUPYIOIIETO
3aKOH COXPaHEHHS MACChl, CO3/IaHHE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX).



Bakueiuue npeacTaBuTe M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnmopon — aneMeHT u mpocToe BemecTBo. Haxoxknenne Kucinopoaa B mpupoze, hpusndeckne
U XUMHYecKue CcBoicTBa (peakiuu ropenus). Oxcuabl. [lpumenenue kucimopona. CrocoObl MONyYeHUs KHCIOpOAa B JabOpaTopuu H
NPOMBIIUIEHHOCTH. KpyroBopoT kucinoponaa B npupoae. O30H — aJuIOTpOIHAST MOAU(PHUKAIUS KUCIOPOa.

TeroBoit 3ppeKkT XUMHUUECKOW peakluu, TEPMOXUMHUYECKUE YPaBHEHUS, K30- U SHIOTEpPMUYECKUE peakuuu. TOomimBo: yroib u
MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUJIEHHE MapHUKOBOTO 3 deKkTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BenlecTBo. Haxoxxaenue Bojopoja B npupoje, Gpu3nieckue U XMMUYEeCKUue CBOICTBA, MPUMEHEHHE,
croco0sbl noyyeHusi. Kucnotsl u comnu.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHEHHUSIM.

Pusnueckue cBolcTBa BoAbl. Boja kak pactBopurenb. PactBopbl. HachlllleHHbIE M HEHACHIIEHHBIE PACTBOPBI. PacTBOpUMOCTH
BEILIECTB B BOJe. MaccoBas J10J1s BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. Posib pacTBOPOB B PUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boabl B Ipupoie. 3arpsi3HEHUE TPUPOAHBIX Bo. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanuss neopranmyeckux coenuuenuit. Oxcuabl. Knaccuduxamus oxcumos: coneoOpasyromiue (OCHOBHBIE, KHUCIOTHBIE,
amoTtepHbie) 1 HecoseoOpazytonme. Homenknatypa okcuaoB. @u3nyeckrue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHne oKCcuIoB.

OcuoBanusi. Knaccudukanust ocHoBaHWM: MIENOYM W HEpacTBOpHMbIE OCHOBaHMs. HomeHknaTypa ocHoBanuil. Pusznyeckue u
XUMHUYECKHUE CBOMCTBA OCHOBAaHUU. [lonyyeHrne OCHOBaHUH.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucinor. @usndeckue 1 XUMHUISCKHE CBOMCTBA KUCIIOT. PsiT akTHBHOCTH METAJJIOB
H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenkiarypa coneil. @uznueckue u xumuueckue cBoictna coiieid. [lomydenue coneil.
I'eHeTnueckas CBsI3b MEXKY KJIIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.
Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpENICIICHHE COJIEpkKaHUsSI KUCIOpOoJa B BO3AyXe, MOJydYeHHE, cOOMpaHue, PacCllO3HABAHHE U HM3Y4YEHUE CBOWCTB
KHCJIOpO/ia, HAOJIOJEHUE B3aUMOJCHCTBUSI BEUIECTB C KHUCJIOPOJAOM M YCJIOBHUSI BO3SHHUKHOBEHHUS W MpEKpalleHus ropeHus: (moxapa),



O3HaKOMJIEHHE ¢ 00pa3llaMHM OKCHJIOB U OMMCAaHUE UX CBOMCTB, MOJy4YE€HHE, COOMpAaHHE, pACIIO3HABAHUE U M3YyYEHUE CBOWMCTB BOJOPOJA
(ropenue), B3aumojeicTBue Bogopoaa ¢ okcuaoM Menu (II) (Bo3MOXKHO HMCHONB30BAHUE BHIEOMATEPUATIOB), HAOIIOJEHHE O0pas3IoB
BEIECTB KOJUYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW pPAacTBOPEHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBIECHUE
pPacTBOPOB C OMPEIECIEHHOW MAacCOBOM /10J€il pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBUE BOJbI C META/NIAaMHU (HATPUEM M KaJlbLIUEM)
(BO3MOXXHO MCIOJB30BAHME BHUIEOMATEPHAIOB), HCCIIEIOBAaHUE O0Pa3l0B HEOPIaHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB, HAOJIOJEHUE
W3MEHEHUsI OKpacKH MHAUKATOPOB B PacTBOpAaX KUCJIOT W IIeiouei, udydeHue B3aumojencteust okcuaa meau (1) ¢ pactBopom cepHoii
KHUCJIOTBI, KUCJIOT C METaJUIaMU, PEAKIMi HEUTpaInu3alliy, MOJTy4eHNE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OJIHOTO METajulia JIPyTruM
W3 PacTBOpPa COJIU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxKHENIIME KITACChl HEOPTaHUYECKUX COEIUHEHUI.

Ilepuoauuecknii 3axkon u Ilepuoguyveckass cucrema xummudyeckux 3jemeHToB JI. U. MenpaeneeBa. CTpoeHue aTomoB.
Xumnyeckasi cBsizb. OKHCJIUTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

HepBI)IC ITOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHUUYECKUX HdIeMEHTOB. lloHsTHE O rpymmax CXOAHbIX 3JICMCHTOB (IIICHO‘IHBIG )51
MCJIOYHO3CMCIIbHBIC MCTAJIJIbI, I'aJIOT'CHBI, MHCPTHLIC ra351). SHCMGHTBI, KOTOPBIC O6p83YIOT aM(bOTepHBIG OKCHABI U TUAPOKCHUBI.

[lepuonnueckuit 3akoH. llepuommueckass cucrema xumuueckux odiemeHToB J[. WM. Menneneea. KoporkonepuonHas w
mmHHOTIeproiHast ¢hopmel Tlepuoandeckoit cucrembl xumudeckux anemeHToB J[. M. MenneneeBa. Ilepuoabt u rpymnmsl. Ousnyeckuit
CMBICII ITIOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMUUYECKUX
aneMmeHTOB Ileprnoanueckoi cucremsl 1. 1. Menaeneea. XapakTepucTUKa XUMHUYECKOT0 JIEMEHTA 10 €r0 MOJIOKEHUIO B [lepronnyueckou
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI PaJIyca aTOMOB XUMHUUYECKHX AJIEMEHTOB, METALINUECKUX U HEMETANIMYECKUX CBOMCTB 10 TPYIIIIaM U
MepuoJIam.

3nauenue llepuognueckoro 3akoHa u llepuonnueckoil cUCTEMbl XUMUYECKHX AJIEMEHTOB [JISl PAa3BUTHS HAYKHM U TpakTHKU. [l.
N. MenneneeB — yu4€HbIN U TPAKIAHUH.

Xumunueckas cBsa3b. KoBaneHTHas (MOdsipHAs W HEMOJISIpHAS]) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMHYECKHX 3JeMeHTOB. MoHHas
CBSI3b.

Crenennp okucineHus. OKHCIUTEIHHO-BOCCTAHOBHUTEIIHLHBIC PCaKm. Hpoueccm OKHCIICHHSI M BOCCTaHOBJICHHA. OKHCIUTEIN H
BOCCTAaHOBHTCIIH.



Xumuueckuit IKCnepumenm:

n3yueHue oOpasIloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEUCTBUE THUIPOKCHJA ITMHKA C PacTBOpPaMHU KHUCJIOT W UIEJIOYEH,
MPOBEJICHUE OIbITOB, WUIIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (TOpeHUE, pEeaKIuu pa3ioKeHHUS,
COCTUHCHUA).

Mesxcnpeomemmnuie ceasu

PeaJII/ISaI_II/ISI MCIKIIPECAMCTHBIX CBsI3eH npu HU3y4YCHUHU XHUMUU B 8 kmacce OCYHICCTBILCTCA YCPC3 HUCIIOJIb30BAHUC KaK O6IJ_II/IX
CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHfI, ABJIIATOIIUXCA CUCTCMHBIMU JIJISI OTACIIBHBIX TPEAMCTOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

O6H_II/IG CCTCCTBCHHO-HAYYHBIC ITOHATHA: HaquBIﬁ (1)21KT, rumnoTesa, TCopud, 3aKOH, aHaJIN3, CUHTC3, KJIaCCI/I(bI/IKaL[I/ISI, NEpuoOaANIHOCTD,
H&6JIIO]I€HI/IG, SKCIICPUMCHT, MOACIUPOBAHUC, U3BMCPCHUC, MOACIIb, ABJICHUC.

dusnka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, ©30TOTbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, JICKTPUUCCKUN 3apsI,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, GU3NUYECKUE BEIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE3/IbI,
CogHiie.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE TOPO/IbI, MOJE3HbIE UCKOMIAEMbIE, TOTUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHYECKas pPeaKkunus

ITepuonnueckuii 3axoH. [lepuoanueckas cucrema xumuueckux semMeHToB J[. 1. Menaeneesa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KIS, KAJIbIUI U UX COCUHEHUN B COOTBETCTBUU C IMOJOKEHUEM
3JIEMEHTOB B llepronyeckor cuctemMe i CTPOEHUEM UX aTOMOB.



Crpoenue BemiecTa: BUABI XMUMHYECKOW CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUA XUMUYECKOU CBA3U.

KHaCCI/I(l)I/IKaI_II/ISI N HOMCHKJIATYpa HCOPraHMYCCKUX BCIICCTB. XHUMHUYECKHUE CBOMCTBA BCIHICCTB, OTHOCAIIMUXCA K PA3JIMIHBIM KJIaCcCaM
HCOPraHM4YCCKUX COGI[I/IHGHI/IP'I, IFCHETHUYCCKAA CBA3b HCOPTAaHUYCCKUX BCIICCTB.

Knaccudukanus XUMUYECKUX pEaKIMil MO pa3jiudyHbIM IpHU3HAKaM (110 YMCIY M COCTaBY YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO
TerI0BOMY () (PEKTy, M0 U3MEHEHUIO CTETIEHEN OKUCIEHHUSI XUMUYECKUX 3JIEMEHTOB, IO 0OOPaTUMOCTH, 110 YYaCTUIO KaTaau3aTopa). IK30-
Y SHIOTEPMHUYECKNE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEHUSI.

IlonsTue o CKOpOCTHU XUMHUYCCKOU peaKkuunu. ITonsarue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHNYCCKUX PCAKIIUAX. IToHsiTHE O TOMOI€HHBIX
" TCTCPOTCHHBIX PCAKIUAX. ITonsarue o karanu3se. [loHaTHE O XMMHUYECKOM PaBHOBCCHUHU. q)aKTOpBI, BJIMATONIUE HA CKOPOCTH XUMHUYECKOM
PCAKIMH U IMOJIOKCHUC XUMHUYCCKOI'O paBHOBCCH:I.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUHU, AJIEKTPOHHBIN OallaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBieHHe
YPaBHEHHI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C UCTIOIB30BAHUEM METO/a SJIEKTPOHHOTro OajaHca.

TGOpI/I}I SJIeKTpOJII/ITH‘ICCKOﬁ JUuCConualyu. QHGKTPOJII/ITI)I N HCIJICKTPOJINTHI. KaTI/IOHBI, aHUOHBI. MeXxaHu3m Jucconuanmn BCIICCTB
C pa3JIMYHbIMH BUIaMU XUMHUYECKOM cBs3U. CTereHb JUCCOoOUalm. CunbHBIC U cla0bIe OJICKTPOJINTEI.

Peakiiuu moHHoro oOMeHa. Y CJIoBHs NMPOTEKAHUS peaKIuii HOHHOTO 0OMeHa, MOJTHBIC U COKpAIllEHHBIC NOHHBIC YPABHEHUS PEAKITUH.
CBoiiCTBa KHCIIOT, OCHOBAHUM U COJIEH B CBETE MPEJACTABICHUN 00 AIEKTPOJMTHICCKON nucconnanuu. KauecTBeHHbIC peaKIui Ha HOHBI.
[TonsTHe 0 TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumeHnm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTALIUIECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasuioB (Tpadura u anmasa),
CJIOHBIX BEIIECTB (XJIOpU/Ia HATPHS ), UCCIEAOBAHIE 3aBUCIMOCTH CKOPOCTH XUMHUUYECKON PEaKIIH OT BO3/IEUCTBHSI PA3IMYHBIX (DAKTOPOB,
HCCIIEIOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOIUALMN KUCIIOT, MIEJI0UYEl U Coyeil (BO3MOXKHO MCIIOIb30BaHUE
BUJIEO MAaTEPHUAJIOB), MPOBEACHUE OMNBITOB, WIUTIOCTPUPYIOUIMX MPU3HAKK MPOTEKAHUsS peaKkuii MOHHOrOo oOMeHa (0Opa3oBaHME OCAIKa,
BBIJICJICHHE Ta3a, 00pa30BaHWE BOJbBI), OMBITOB, WLITIOCTPUPYIONMIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHHe,
peaKIuu pa3ioKeHUs], COCIMHEHUS ), pacliO3HAaBaHHE HEOPTraHUYECKUX BEILIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIMil Ha UOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTanabl n ux coeaANHCHUSA



OO61mast xapakrepucThKa ranoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoeHune U pu3nuecKue
CBOMCTBa MPOCTHIX BELIECTB — TAJION€HOB. XUMHUYECKHUE CBOMCTBA Ha MpUMEpe XJopa (B3aMMOJACHCTBHUE C METajulaMH, HEMETaJlJIaMu,
mienouaMu). XiaopoBogopo. ColsiHas KUCIIOTa, XUMUUYECKUE CBOMCTBA, MOyueHue, mpumMeHenue. JleficTBre xjiopa u XJ0opoBOAOpOa Ha
OpraHu3M 4YeJioBeKa. BakHelIne XJIOpUIbl U UX HaXO0XKICHHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE cTeNeHu okucieHud. CTpoeHue u
(u3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPOIHbIE MOAU(PUKALIMK KUCIOpOAa U cepbl. XUMUYECKHUE CBOMCTBA
cepbl. CepoBOJIOpO, CTpOEHHUE, PUINYECKHE U XUMUYECKUE CBOMCTBA. OKCHUABI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCUIO0B. CepHas
KHUCIIOTa, (U3MYECKHE U XMMUYECKUE CBOWCTBA (00IIME KaK MPECTAaBUTENS Kiacca KUCIOT U cneruduyeckrue). XUMUYECKHE PEaKIuu,
JeXallle B OCHOBE IMPOMBIIUIEHHOIO Croco0a MoiaydyeHUs cepHoW KucioThl. IlpuMenenue cepHoil kucinotbl. ConuM CEpHON KHCIOTHI,
KaueCTBEHHasl peakius Ha cyibdar-uoH. Haxoxaenue cepbl 1 €€ COeAMHEHHUI B MPUPOJie. XMMUYECKOE 3arpsi3HEHNE OKPYKAIOIEeH cpeibl
COEJIMHEHUSMHU cepbl (KUCIOTHBIE 10K/IH, 3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OOmrast xapakTepucTuka 3JIeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTCIICHH OKHUCICHHUS. A3O0T,
pacnpocTpaHeHHEe B MpUpoJe, (PH3WYeCKHe W XUMHUYECKHE CBoicTBa. KpyroBopor a3ora B mpupojaec. AMMHAK, €ro (DU3UYECKUE H
XHUMHYECKUE CBOMCTBA, MOJydeHre U mpuMeHeHne. Cou aMMOHHMS, UX (PU3NYECKHE U XMMUYCCKHE CBOMCTBa, MpuMeHeHne. KaduecTBeHHasI
peaxIys Ha HOHBI aMMOHHUA. A30THasI KUCJIOTa, €€ MoJlydeHne, (pu3ndeckre U XMMHUECKHe CBOWCTBa (00IIMe KaK MpeACTaBUTENs Kilacca
KUCIIOT | crierduaeckue). Mcrmonp3oBaHHe HUTPATOB B COJICH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yI00peHUH. XUMUYECKOe 3arps3HCHHE
OKpY)KaroImel cpeipl COeIMHEHUSMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHHE BO3/yXa, MOYBBI W BOA0EMOB). Dochop, amuioTpomHbIe
moaudukanuu dochopa, puzndeckue u xumuueckue cBoiictsa. Okcua pocdopa (V) u dochopHas kucinoTa, PU3NIECKUe U XUMUUECKHUE
CBOMCTBa, nojydeHue. McronpzoBanue hocdaToB B KauecTBE MUHEPAJIBHBIX yIO0OPEHUH.

O6mas xapakrepuctuka snemMeHToB [VA-Tpynmnbel. OcoOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHUS. YTIEpOI,
AJUTOTPONHBIE MOAU(PUKAILINU, PACTIPOCTPAHEHHUE B MpUpoie, GU3HUECKHe U XUMHUEeCKHue cBoicTBa. AncopOuus. KpyroBopor yriepoaa B
npupoae. Okcuapl yriaepoaa, ux GU3n4eckue U XMMHYECKUE CBOWMCTBA, JEMCTBUE HA JKWMBBIE OPraHU3MBI, TIOJYyUYE€HHUE W MPUMEHEHUE.
DKoJornyeckne mpoosieMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV), runmoresa rinodanbHOrO MOTEIJICHUS KIMMaTa, TapHUKOBBIA A EKT.
YronpHas kucinoTa u e€ conu, ux GU3NIecKue U XMMHYECKUE CBOIMCTBA, MOJIy4eHHe U TpuMeHeHne. KauecTBenHas peakiusi Ha KapOoHart-
noHbl. Micrionb3oBaHue KapOOHATOB B OBITY, MEUITMHE, IPOMBIIIJIEHHOCTH U CETTLCKOM XO3SIICTBE.

[lepBOoHAUanbHBIC TOHATHS 00 OPTAHMYECKUX BEMIECTBAX KAK O COCAWHEHUSAX yrieponaa (MeTaH, 3TaH, ITHICH, alleTWIEH, dTaHOI,
TJIAIIEPUH, YKCYCHast KUCoTa). [IpupomHble MCTOYHUKH YTIIEBOJOPOAOB (YyTroib, MPUPOIHBIN ra3, HEPTH), MPOIYKTH UX MEPEpadOTKU
(O6eH3muH), X POJb B OBITY U MPOMBITUICHHOCTH. [[oHSATHE 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX: JKUpaX, OeIKax, yriieBoJax — U UX POJiv B
KW3HU YeJ0BeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCINHEHUN.



Kpemnuii, ero ¢usnueckue u XUMHUUYECKUE CBOMCTBA, MojiydeHUe M mnpuMeHeHue. CoenuHeHus KpemMHus B mnpupoje. OOmiue
npeacTtaBiaeHus 06 okcue kpeMuus (IV) u kpemuueBoit kucinore. CUIUKAThI, UX UCIIOJIB30BAHHE B OBITY, B IPOMBIILIICHHOCTH. Baxkueiiue
CTPOUTEIIbHBIC MaTepualbl: KepaMHKa, CTEKIIO, IIEMEHT, OCTOH, Kene300eToH. [IpobaeMbl 6€30MacHOro MCMOIb30BaHUSL CTPOUTEIHHBIX
MAaTEPHUAIOB B MOBCEIHEBHOM )KU3HMU.

Xumuueckuit IKCnepumenm:

n3ydeHue o0pa3lioB HEOPIraHMUECKHUX BEIIECTB, CBOMCTB COJISTHONM KUCIOTHI, IPOBEIEHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HAOJI0/ICHHE MPHU3HAKOB UX IMPOTEKaHUs, ONBITHI, OTpa)kaloliue (U3MUYecKue W XUMHYECKHE CBOMCTBA TrajOreHOB U MX COEIMHEHUM
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), O3HAKOMJIEHHE C 00pa3liaMy XJIOPUA0B (FaJoreHu10B), 03HAKOMJIEHUE ¢ 00pa3laMu cepbl
u e€ COeNMHEHUAMH (BO3MOXXHO MCIIOJIb30BaHHWE BHUAEOMATEpPUANIOB), HaOJIOJIEHHWE Mpoliecca OOYIJIMBaHMs caxapa MOJ JEeWCTBUEM
KOHIEHTPUPOBAHHOM CEPHON KHUCIIOTHI, U3yYEHHE XUMHUYECKUX CBOWCTB Pa30aBICHHOW CEpPHON KHUCIOTHI, MPOBEJACHHE KaueCTBEHHOU
peakuuu Ha cynab(}aT-uoH W HAOJIOJEHUE MPU3HaKa e€ MPOTEeKaHUs, 03HaKOMJIeHHEe ¢ (M3MUYECKMMHU CBOMCTBaMHU a30Ta, ¢ocdopa u ux
COEIMHEHUN (BO3MOXKHO HCIIONB30BAHUE BUEOMATEpUATIOB), 00pa3liaMu a30THBIX U (OCPOpPHBIX yTOOpEHUi, MoJiyueHue, cooupaHue,
pacno3HaBaHUe U U3yYE€HHE CBOMCTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX PeaKIMii Ha MIOH aMMOHUA U (hochaT-uoH U U3yueHUe NMPU3HAKOB
UX TMPOTEKaHUs, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOM A30THOM KHCJIOTHI C MeAbI0 (BO3MOXHO MCIIOIB30BAHHE BHJIEOMATEPHUAIIOB),
U3y4YeHHE MOJENIe KpUCTAUIMYECKUX PeIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHHE C MPOIECCOM aJCOPOIMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTIIEM M yCTPOMCTBOM MPOTUBOTa3a, MOJy4eHHE, COOMpaHue, paclio3HaBaHUe U U3yUYE€HHE CBOMCTB YIIIEKUCIIOTO
rasa, NMpoBeJeHNE KAueCTBEHHBIX peakluil Ha KapOOHAT W CWJIMKAT-UOHBI M M3Y4YEHUE NMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIIEHUE C
IPOIYKIHMEN CUIMKATHOW MPOMBIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTaIlIbl U UX COEUHEHUS».

MeTabl 1 MX COeAMHEHUS

OO6m1as xapakTeprUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM HMX TOJI0KEeHUS B [leproanueckoit cucteMe XUMHIEeCKUX
anemenToB JI. M. MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTaioB. MeTamudeckas CBSI3b U METAUIMYECKas KpUCTaJIMYecKas
peméTka. DICKTPOXUMHUICCKUN PsIl HAMPSHKCHUH MeTauioB. @U3HNYecKUe 1 XMMUYECKUE CBOMCTBA MeTautoB. OOIIHe CriocoObl OTyISHUS
MeTaJIoB. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3un. CIutaBsl (CTajb, YyryH, JIOPATIOMUHNN, OpOH3a)
1 UX TIPUMEHEHHE B OBITY Y IPOMBIIIIJICHHOCTH.

[[lenounble MeTambl: noJjiokeHue B [lepuogunueckoin cucreme xumuueckux sineMeHToB J[. M. MenaeneeBa, CTpoeHHME WX aTOMOB,
HaxoXJeHue B mpupojae. uzndeckrue u XMMUUYECKHE CBOMCTBa (Ha mpuMepe HaTpus W Kaius ). OKCHABbI U THAPOKCHUIBI HATPUS U KaJIUs.
[IprumeHeHne meoYHbIX METAIUIOB U KX COCUHEHHUI.



[llenoyHo3eMenbHbIE META/UIBI MArHUKM M KajbLMW: TOJIOKeHUuEe B llepuomnyeckon cucreme XUMHUYECKUX dIIEMEHTOB /l.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJeHUE B npupoae. OPu3nyeckue U XMMUYECKHE CBOMCTBA MarHus W KajblUsA. BaxkHewnue
COCIMHEHUS KalbIus (OKCHUJI, TUIPOKCU/I, coJin). KECTKOCTH BOABI U CIIOCOOBI €€ YCTPAHEHUS.

Anromunuii: nosoxenue B [lepuonnueckoit cucreme xumudeckux sneMeHToB [. M. MenaeneeBa, cTpoeHHe aToMa, HAXOXKJICHUE B
npupojie. Dusndeckre 1 XUMUYECKUE CBOMCTBA amtOMUHUSA. AMDOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHUIA ATFOMUHMUS.

Kenezo: nonoxenue B Ilepuoamueckoil cucreme xumuueckux sneMeHToB JI. M. MenaeneeBa, CTpoeHHME aToMa, HAXOXICHUE B
npupojie. duznueckue U XUMUYECKUE CBOMCTBA kese3a. OKcubl, TuApokcuanl U conu xkenesa (I1) u sxxenesa (III), ux coctas, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C O0pa3llaMd META/VIOB U CIUIAaBOB, UX (U3UYECKHUMHU CBOWMCTBAMH, M3YUCHHUE PE3YIbTATOB KOPPO3UU METAJJIOB
(BO3MOYKHO HCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJbIlus M HATPUS C BOJAOW (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPUAJIOB), HCCIEIOBAHUE CBOMCTB MKECTKOW BOJABI, Mpoliecca TOPEHUs >Kele3a B KHUCIopojae (BO3MOXKHO
UCITIOJIb30BAHUE BHJIEOMATEPUATIOB), MPU3HAKOB NMPOTEKAHMS KAUYECTBEHHBIX PEAKIMil HA MOHBI: MarHus, KaJlblUs, aJIOMUHUS, IIUHKA,
xenesa (II) u xenesza (II1), meau (I1), HaOmrOIeHNE W OMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATpUS, Kalus U KaJbIUs
(BO3MOKHO HCIOJIb30BaHUE BHUIEOMATEPHUAJIOB), MCCIEI0BaHHE aM(OTEPHBIX CBOMCTB THIPOKCHA AITIOMUHUS U THUIPOKCHAA IIMHKA,
pelIeHre SKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelllne METauIbl U UX COCTUHEHUSD).

XuMHA U OKPYXKAKINAA Cpeaa

BemecTBa 1 Marepuaibl B TOBCETHEBHOM KU3HM YelOBeKa. be3omacHoe MCIOIb30BaHUE BEIIECTB M XUMHYECKUX PEAKIMi B OBITY.
[TepBas momone Mpu XUMHUYECKUX OKOTaX U OTPABIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPY’Karollel cpeinl (MpeaenbHas JO0MycTUMas KOHLeHTpaus BemiecTs, najiee — I1JIK). Ponas xumun B
PEIICHUH YKOJIOTUIECKUX TIPOOIIEM.

Xumuueckuit IKCnepumenm:
n3ydeHne o0pa3oB MaTEPHAIOB (CTEKIIO, CIITIAaBbl METAJUIOB, TTOJIMMEPHBIC MATEPUAIIHI ).

Mexcnpeomemmnuwie ceasu



Peanuzanus MeEXNpeIMETHBIX CBSA3€H NpPU HM3YYCHUH XUMHUU B 9 Kilacce OCYIIECTBISIETCS 4Yepe3 HCMOJb30BaHUE KaK OOIIHNX
€CTECTBEHHO-HAYUYHBIX MOHITUHN, TaK U MOHSITUH, SBISIONIUXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTecCTBEHHO-Hay4YHbIE MOHATUSA: HAY4YHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTE3, KJIacCU(UKALUS, TEPUOAUYHOCTD,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, MAPHUKOBBIN 3((HEKT, TEXHOJIOTHSI, MATEPUAJIBL.

dusnka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMbI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, dJIEKTPUUECKUHN 3apsi/,
MIPOBOTHUKHU, TOJYIIPOBOAHUKH, TUAICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIlECTBA, ras, pacTBOp,
PacTBOPUMOCTD, KpPHUCTAJUIMUECKas PpeméTKa, CIUIaBbl, (DU3WYECKUE BEJIUYWHBI, €IUHUIIBI U3MEPEHUs, KOCMHUUYECKOE MPOCTPAHCTRBO,
IUIaHEThI, 3BE311b1, COHIIC.

buonorus: (I)OTOCI/IHTCB, JABIXaHUC, 6I/IOC(I)epa, 9KOCHUCTEMA, MUHCPAJIBbHBIC y2[06peHI/I$I, MUKPOIJICMCHTBI, MAKPOJ3JICMCHTHI,
IMUTAaTCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, TTOJIE3HBIE UCKOIIAEMbIE, TOILJIUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUA INTPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBHLIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YyJIbTaThl OCBOCHUA IPOTrPpaMMbl OCHOBHOT'O 06IJ_I€FO O6p2130BaHI/I$I JOCTUT'aOTCA B XOA€ O6yquI/I$I XUMHUHN B CAUHCTBC
yqe6H0ﬁ U BOCIMTATEJIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TpPAJUIIHOHHBIMU pOCCHﬁCKPIMH COLMOKYJIBTYPHBIMU U AOYXOBHO-
HPAaBCTBCHHBIMU IICHHOCTAMMU, IIPUHATHIMU B O6H_ICCTBG npaBujiaMu 1 HOpMaMH MMOBCACHUA U CHOCO6CTByI-OT nmponeccaM CaMOITO3HAHMHA,
CaMOpPAa3BUTHA U COIUAJIN3AllN O6yanOIIII/IXC5I.

JIMYHOCTHBIE pe3yjabTaThl OTPAXAKT TOTOBHOCTH O6y‘{aIOIIII/IXCSI PYKOBOACTBOBATLCA CUCTEMOMN TTO3UTHBHBIX OCHHOCTHBIX
OpI/IeHTaIII/Iﬁ N paCHIMPCHUC OIIbITA ACATCIbHOCTH Ha ee OCHOBEC, B TOM 4YHCJIC B HaCTH.

1) mIaTpMOTHYECKOr0 BOCIIUTAHMS

LIECHHOCTHOTO OTHOLIEHUsSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIECIAUIO, MOHUMAaHWS 3HAYCHUS
XUMHYECKOM HayKHU B )KM3HU COBPEMEHHOTO 00I11€CTBa, CIIOCOOHOCTHU BIIaJIETh JOCTOBEPHOI MH(pOpMAIINEil O MepeOBbIX TOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XMMUH, 3AMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJICTABJIEHUS O COUMAIIBHBIX HOPMaX U MPABUIIAX MEXKIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTHU
B OOINECTBEHHO IMOJIE3HOM, Y4EOHOMCCIIEOBATEIbCKOM, TBOPUYECKON M JAPYTMX BHJAX JACSATEIBHOCTH, TOTOBHOCTH K pa3zHOOOpa3HOMU
COBMECTHOW JESTEIHHOCTU TPU BHITIOJHEHUU yYEOHBIX, MMO3HABATEIBHBIX 3a7a4, BHIMOJHEHUN XUMUYECKUX DKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOITOHUMAHHUIO ¥ B3aUMOTIOMOIIIH B TIPOIIECCe ITON Y4eOHOH NesITeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE MOBEJICHUE U MTOCTYIIKM CBOMX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBHM IMOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:



MHPOBO33PEHUYECKHE NIPEACTABIEHNUS O BEIIECTBE U XUMUUECKON PEaKIIMi, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
Y COCTABJISIIOLIME OCHOBY JUJISl IOHUMAHUS CYIIIHOCTH HAYYHOM KapTUHBI MUPA, MPEICTaBICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS
IIPUPOJIBI, B3aUMOCBA3SX YEJIOBEKA C IPUPOJHON CPEO, O POJIU XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHbIE MOTHBbI, HAIIPABJICHHbIE HA MOJYYE€HWE HOBBIX 3HAHUM MO XUMHUH, HEOOXOAUMBIE 151 OOBSICHEHUS HaOII0JaeMBbIX
MIPOLIECCOB U SIBJICHUH, TO3HABATEIbHOM, HH(OPMAIIMOHHON U YUTATEIbCKON KYJIbTYpPhl, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON pabOThI
C Y4eOHBIMU TEKCTAMHU, CIIPABOYHON JTUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpEC K OOYYEHHI0O M II03HAHUIO, JIH0OO3HATENBHOCTh, TOTOBHOCTb M CIIOCOOHOCTh K CaMOOOpPa30BaHMIO, MPOEKTHONH U
MCCJIeI0BATEIbCKON JAESTENBHOCTH, K OCO3HAHHOMY BHIOOpPY HANPaBICHHOCTH U YPOBHS 00YUYEeHHS B JaJIbHEHUIIEM;

4) popMupPOBaAHUS KYJILTYPbI 3/I0POBbSI:

OCO3HAaHUC TCHHOCTH KU3HH, OTBCTCTBCHHOI'O OTHOHMICHUA K CBOCMY 310POBbIO, YCTAHOBKH Ha 3}IOpOBBII‘/'I O6p33 KHU3HHU, OCO3HAHUC
HOCJIGJICTBI/Iﬁ N HCTIPpUATHC BPCAHBIX ITPHUBBIYCK (y1'[0Tp€6JICHI/ISI AJIKOI'0JIA, HAPKOTHUKOB, KypeHI/ISI), HCO6X0)II/IMOCTI/I CO6JIIO}IGHI/I$I IMpaBUJI
0e30IMacHOCTH pu O6paIII€HI/II/I C XUMHUYCCKHMMHU BCIIICCTBAMU B 6BITy )51 peaHLHOﬁ KU3HU,

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY H3Yy4YeHHUI0 Tpodeccuil W Tpyna pa3iudHOro poja, yBaXKEeHHE K TpPydy U pe3ylbTaTaM TpYAOBOH
JEeSITENHHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEJAMETHBIX 3HAHHUM 110 XUMHUH, OCO3HAHHBIN BHIOOP MHIUBHUIYAIBHOU TPAEKTOPUU
MPOJOJDKEHUsT 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEmHON MPOo(ecCHOHaTbHON NeITeNTbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBATHCS B MPOPECCHOHATBHON
cpene;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH I1e71ecCO00pa3HOe OTHOIIEHNWE K MPHUPOJE KaK MCTOYHMKY KM3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUS, TOHMMAaHHE
[IEHHOCTH 37I0POBOTO U 0€30MacHOr0 00pas3a KWU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHM3UYECKOMY M TICUXHUYECKOMY
3I0POBBIO, OCO3HAHWE IEHHOCTH COOJIOJICHHS TpaBWJ OE30MacHOTO IMOBEACHHS MpU padoTe C BEIIECTBAMH, a TAKKE B CUTYyaIlHUsX,
YIPOXKAIOMINUX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHHUSI, MTOTy4yaeMble MIPU U3YUCHUN XUMUH, IJI PEIICHUs 3a/1ay, CBA3AHHBIX C OKPY’KaroUIeH NpUpOIHON
Cpeoii, 1Jis MOBBIIICHUS! YPOBHS 3KOJIOTMYECKOU KYJIBTYpPbl, OCO3HAHUSA TJI00AJIBHOTO XapakTepa 3KOJIOTHYECKUX MpoOjieM U MyTed ux



pelIeHnus] MOCPEACTBOM METOAOB XWMHH, OKOJIOTUYECKOIO MBIIUIEHUSA, YMEHHUS PYKOBOACTBOBATHCS WM B II03HABATEIBHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPCAMCTHBIX PC3YJIbTATOB BBIACIAOT 3HAYUMbBIC JIJIA (I)OpMI/IpOBaHI/IH MHUPOBO33PCHUA O6H.[€HayIIHBI€ ITOHATHUA (SaKOH,
TCOpUA, IPUHIIAIL, THIIOTE34a, q)aKT, CUCTEMA, TPOLECCC, SKCIICPUMCHT U z[pyroe.), KOTOPBIC UCTTOJIB3YHOTCA B CCTCCTBCHHO -HAYUYHbBIX y‘le6HBIX
npeamMeTax U MmOo3BOJIAIOT HAa OCHOBC 3HAHUHN U3 ATUX nmpeamMeToOB (I)OpMI/IpOBaTB npeaAcCTaBJICHUC O HeHOCTHOﬁ HaquOﬁ KapTHUHC MHpa, U
YHUBCPCAJIBHBIC y‘le6HBIe HeﬁCTBHH (HO?)HaBaTeJII)HI)IC, KOMMYHHUKAaTHUBHBIC, peI‘y.IISITI/IBHI)Ie), KOTOPBIC 00ecIeunBaloT (1)OpMI/IpOBaHI/I€
TOTOBHOCTH K CAMOCTOATCIIBHOMY TNIAHUPOBAHNIO U OCYHICCTBIICHU IO yqe6H0ﬁ ACATCIIBHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

YMEHUS UCIIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS [TPU OCBOCHUH 3HAHUN: PACKPBIBATh CMbBICI XUMHUUECKUX MOHATHH (BBIAEISATD
UX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU MOHSATUSIMH), UCTIOJIH30BATh MOHATUS I OOBSICHEHUS OTAEIbHBIX
(baKToB U SIBIICHUH, BEIOUPATh OCHOBAHUS U KPUTEPHUU JIJIs1 KIIACCU(DUKAIIMN XUMUUECKUX BEIIECTB U XUMUUECKUX PEaKIuii, yCTaHABIUBATh
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3Y4YEHUs, CTPOUTH JIOTMUYECKHE paCCYXIeHUs (MHAYKTHBHBIC, JAETYKTUBHBIC, TIO
aHaJIOTUH ), I€JaTh BBIBOJbI U 3aKJIIOYEHUS,

YMEHHUE TPUMEHATh B MPOLECCE MO3HAHUS MOHATHUS (IMIPEIMETHBIE M METANpPEIMETHBIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH,
HCIIOJIb3yeMble B XHUMUH, MPE0OPa30BhIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHHUS — XUMHYECKUI 3HAK (CUMBOJI
AJIIEMEHTAa), XUMUYecKass popMysia U ypaBHCHHE XUMUYECKOW PEaKIMh — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX 33/1a4, C YIETOM ITHUX
MOJIEIBHBIX MPEACTABICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUA U3YyYa€MbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XAMHYECKUX PEaKIINid, BBISBISATH 00IME 3aKOHOMEPHOCTH, IPUUNHHO-CJICICTBEHHBIC CBS3U M MPOTHBOPEUHUS B U3YYAEMBIX MPOIECCAX H
SABJICHUSIX.

ba3oBbie HcciaeaoBaTe/JIbCKNE IleﬁCTBHﬂ:



YMCHUC UCIIOJBb30BATH ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, 4 TAKIKC B KAUCCTBC OCHOBBI IJIA (bOpMI/IpOBaHI/IH
TAIIOTE3bI 11O MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMbIX CY)KI[CHI/II\/’I;

MpUOOPETEHHE OMbITA MO MIAHUPOBAHUIO, OPraHU3AIMHU U MPOBEJICHUIO YYCHUYECKUX IKCIIEPUMEHTOB, yMEHUE HAOMI0AaTh 32 XOJI0M
IpolLecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (GOPMYIUpOBaTh 0000ILEHMS U BEIBOBI 10 PE3YJIbTATaM IMPOBEIEHHOTO OMBITA,
HCCIIEIOBAHUS, COCTABIISITH OTUET O TIPOJIETTaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

YMCHUC BBI6I/IpaTB, AHAJIIM3HUPOBATbL U UHTCPIIPECTUPOBATH I/IH(i)OpMaHI/IIO Pa3JIMYHbIX BUOOB U q)OpM NpeaACTaBJICHHUA, TTIOJTYUYACMYHO U3
PasHbIX HCTOYHUKOB (Haquo—HonynstHaH JUTCPATypa XUMHUYCCKOI'O COIACPKAHUA, CIIPABOYHBIC HOCO6I/I$[, PECYPChI I/IHTepHeTa),
KPUTHYCCKHU OLICHUBATH IPOTUBOPCUYNBYIO U HCAOCTOBCPHYTO I/IH(i)OpMaHI/IIO;

yMEHHUE MPUMEHSTh Pa3IMUHbIE METObI U 3aMIPOCHI NMPU IMOUCKE U 0TOOpE HH(POPMAIIMHU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX
JUISL BBITIOJTHEHUS Y4YEOHBIX M TIO3HABATEIBHBIX 3aJad OMpPEACIEHHOTO THIIA, TPUOOPETEHUE OIbITa B OOJACTH MCIOJIb30BaAHUS
MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIaJCHUE KYJIbTYPOW aKTHMBHOTO MCIOJB30BAaHMS PA3IUYHBIX TMOUCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (HOpPMY MpeAcTaBiIeHHUs] MH(GOPMAIMK U WUIIOCTPUPOBATH PEIllaeMble 3a/1aud HECIO0KHBIMU
CXeMaMH, TuarpaMmamu, IpyruMu popmamu rpaduku U ©X KOMOMHAIUSMU;

yYMEHHE HCMOJIb30BaTh M aHAIU3UPOBATH B Tpolecce y4eOHOW M HCCIEAO0BATENbCKOW NEATEIbHOCTH MH(MOPMALMIO O BIUSHUH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X034MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CPEIbI.

KommyHuKkaTHBHBIE YHUBeEPcaIbHbIe YUeOHbIe 1eificTBHS:

YMEHUS 3a7aBaTh BOMPOCHI (B XOJe auanora W (WIM) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMoW TeMbl, (OpMyIUpOBaTH CBOH
MPEJIOKEHNUS] OTHOCUTENIBHO BBIIIOJIHEHUS IPEIJIOKEHHOMN 3a/1a4u;

YMEHHUSI TPEACTaBIATh MOJYYEHHBIE PE3YyJbTaThl IMO3HABATEIbHOW MESITEIbHOCTH B YCTHBIX M NUCBMEHHBIX TEKCTax; JeJaTh
MPE3EHTAIMIO PE3YJIbTATOB BBIMOIHEHUSI XUMHUECKOTO YKCIIEpPUMEHTA (J1a00paTOPHOTO OIBITA, JTA0OPATOPHOU pabOTHI IO MCCIICTOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yYMEHHUSI y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBLHOM M MCCIEAOBATEIBCKOU JESTEIBHOCTH IMPHU
pEelIeHNH BO3HUKAIONIUMX MPOOJIeM Ha OCHOBE y4€Ta OOUIMX MHTEPECOB M COIJIACOBaHUSI MO3ULIMKI (0OCYXIEeHHs, OOMEH MHEHUSIMH,



«MO3TOBBIC TITYPMBI», KOOPJIWHAIAS COBMECTHBIX JCHCTBHI, OMpEICICHHE KPUTCPUEB MO OIEHKE KauyeCTBA BBITIOJIHCHHOW pabOTHI U
IpyTHe).

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIC ICHCTBUA:

YMCHHUC CaMOCTOSATCIIbHO OIPECACIATh HCIN ACATCIbHOCTH, IIAHUPOBATL, OCYIICCTBIIATL, KOHTPOJIHUPOBATh U IIPpH HGO6XOI[I/IMOCTI/I
KOPPCKTUPOBATH CBOKO ACATCIBHOCTD, BBI6I/IpaT]':> HauOoJiee 3(1)(1)€KTI/IBHBI€ CIIOCOOBI peuicHuA y‘Ie6HBIX N IMIO3HAaBaTCJIBbHBIX 3aJday,
CaMOCTOATCIIBHO COCTABJISAATh UM KOPPCKTUPOBATH HpCI[JIO)KGHHBIﬁ AJITOPUTM IIGﬁCTBHﬁ IMpX BBIIIOJIHCHUU BaﬂaHHﬁ C y‘IéTOM MMOJIyuCHUA
HOBBIX 3HaHUH 00 HN3Yy4YaCMbIX 00BEKTaX — BCHICCTBAX U PCAKIUAX, OUCHHUBATE COOTBECTCTBUC IMOJTYUCHHOT'O PE3yJibTaTa 3asiBJICHHOM ey,
YMCHUC UCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTEI, IIPpCAJIaracMbIC B YCJIIOBUU BaHaHHﬁ.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX Pe3yJbTaTOB MO OCBOEHHUIO 00s3aTENIbHOTO COJEPKaHMsI, YCTAHOBIEHHOTO JMAaHHOU (enepanbHON paboueit
IPOrpaMMOM, BBIJEISIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEeHCTBUM, crieruduyeckue ajs npeaMeTHON
00nacT «XHUMHS», BHIBI ACATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWA, €r0 HHTEpIIpPETaIliH, MPeoOpa30oBaHUI0 W MPUMEHEHUIO B
Pa3TUYHBIX YYCOHBIX M HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiacce rpeMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE JIOJIKHBI OTpaxaTh C(HOPMUPOBAHHOCTH Y 00YYarOIIUXCS
YMEHHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: aTOM, MOJIEKYJa, XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
cMech (OHOPOJIHAST U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAasi M MOJEKYJsSIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas OIS XHMHYECKOTO JSJEMEHTa B COCJAMHCHUH, MOJSPHBIM OO0OBEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb,
AJEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKHCICHHS, XUMUYECKas peakius, KiacCuUKalusg peakluil: peakiuyd COCIUHEHHUS, PpPeaKIUu
Pa3IOKEHUsSA, PEaKIMU 3aMEIICHHs, peakIMu OOMEHa, 3K30- M JHIOTEPMHYECKHE PEaKIMH, TeTUIOBOM 3(PGdEeKT peakiuu, Sapo atoMma,



ANIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, PAIUyC aTOMa, XUMHUYECKasl CBS3b, MOJSIPHASI U HETOJSPHAS] KOBAJICHTHAs CBSI3b, HOHHAS
CBsI3b, MOH, KATHUOH, aHUOH, PaCTBOP, MacCOBas J0Jis BellecTBa (IPOLEHTHAs KOHILIEHTPALKs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX NTOHATUN U IPUMEHATD STU ITOHATUSA IPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABIIEHUS (POPMYIT BEILIECTB M YPaBHEHUN XUMUYECKUX PEAKIIMIL;

ONpeeNsITh BaJC€HTHOCTh aTOMOB 3JE€MEHTOB B OWHApPHBIX COEAMHEHUSX, CTENEHb OKUCJICHMS AJIIEMEHTOB B OMHApHBIX COEJIMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMPENEIEHHOMY KJIACCy COEAMHEHHH Mo (opMynaMm, BHJI XMMHYECKOW CBS3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

packpeiBaTh cMbIc Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHMMAHUE MEPUOANYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB OT MX IOJIOKEHUs B llepuonuueckoi cucteMe, 3aKOHOB COXPAHEHMS MAcCChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy [lepronnyeckoit CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «mnobounas noarpyimmna (b-rpynmna)», manbie 1 60JbLINE TIEPUO/IBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS
B Tabnuue «l[lepuonuueckas cucrema xumuueckux snementoB Jl. M. MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apAll Aapa, 00IIee YUCIIO AIEKTPOHOB U PACIIPEACIICHUE UX IO DJIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE peakiuu (M0 YUCIY U COCTaBY y4YacCTBYIOIIUX B
peaKIuu BEIIeCTB, MO TeII0BOMY 3 PeKTy);

XapaKkTepHu30BaTh (ONMMCHIBATh) OOIIME XMMHUYECKHME CBOWCTBAa BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEp)KJas ONHUCAaHUE IpHUMEpamu
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KQYECTBEHHOI'O0 COCTaBa, BO3MOKHOCTU IIPOTEKAHUS XUMUYECKUX IIPEBPALLEHUN
B Pa3JIMYHBIX YCIOBUAX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOIO 3JIEMEHTa Mo (opmysie
COCIMHEHUS, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMHUUYECKON PEAKLINH;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON MAESITEIbHOCTH — aHaJlu3 W CHUHTE3, CpaBHEHHUE, 0000IeHue, CUCTeMaTHU3alluio,
KJIaCCU(PUKAIUIO, BBISIBJICHUE PUUMHHO-CIIE/ICTBEHHBIX CBA3E€H — JIJIsl M3YUYEHHUsI CBOMCTB BEILECTB U XMMHUUECKUX PEAKIUil, €CTECTBEHHO-
Hay4yHbI€ METO/IbI TO3HAHUS — HA0JII0/IEHUE, U3MEPEHNE, MOJCIIUPOBAHNE, IKCIIEPUMEHT (peabHbIi 1 MBICIICHHBIN);

CJIeJIOBATh MPaBUiIaM MOJIb30BAaHUS XUMUUYECKON MOCY 101 1 1a00paTOpHBIM 000PYI0BaHUEM, a TAKXKE NTPaBUIIaM OOPAILEHUS C BEIIECTBAMU
B COOTBETCTBMM C MHCTPYKLHSMHU IO BBIMOJHEHHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHHUIO M COOMpaHHUIO ra3000pa3HbIX
BELIECTB (BOIOPOJA U KUCIOPO/1a), HPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TPOBOJUTH XUMHUYECKHUE SKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C MOMOIIBK) WHIMKATOPOB (JIAKMYC,
benondTanenH, METUIIOPAHXK U IPyTHE).



K xoH11y 00yueHus B 9 Ki1acce peiMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXaTh COOPMUPOBAHHOCTD Y 00YYArOIIUXCS
YMEHUN:

PACKpBIBATh CMBICI OCHOBHBIX XUMMYECKUX MOHATUM: XUMHUYECKUM DJIIEMEHT, aTOM, MOJICKYJIAa, HMOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO,
CJI0’KHO€ BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKasl peakius, XMMUYECKas CBs3b, TEIUIOBOU
s dexT peakiuu, Mojib, MOJISPHBIA 00BEM, PACTBOP, SJIEKTPOJIUTHI, HEITEKTPOJIUTHI, FTEKTPOIUTHUECKAS JUCCOLMALINS, PEAKIIUY HOHHOTO
oOME€Ha, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpAaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH,
OKHUCJIMTEIb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIICHHE, aJUIOTPOINUs, aM()OTEPHOCTh, XUMHUUYECKasl CBSA3b (KOBaJIEHTHAs, MOHHAs,
MeTajlInyecKasi), KpucTtajuinueckass pemérka, KOppo3ush METallioB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakiuu, MpeaesibHO JOIMyCTUMas
koHueHTpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX NTOHATUHN U IPUMEHATD ITU ITOHATUS PU OIIMCAHUU BELLIECTB U UX MPEBPALLCHUN;
UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUs ()OPMYIT BEIIECTB U YPaBHEHUN XMMUYECKUX PEaKIIHii;

ONPEAEIATh BaJEHTHOCTDb U CTEIIEHb OKUCIICHHUS] XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB
K OTIpe/IeIEHHOMY KJIACCy COSMHEHUH 10 (popMyJiaM, BUJI XUMUYECKOM CBsI3U (KOBaJIEHTHAs!, HOHHAS, METAJUIMYECKas) B HEOPTaHUYECKHUX
COCIMHEHHUAX, 3apsij] HMOHA 1O XUMHUYECKOH QopMyle, XapakTep cpeAbl B BOAHBIX pPACTBOpPaX HEOPTraHWYECKUX COCIWHEHUU, THUI
KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuonuueckoro 3akona JI. M. MenneneeBa U 1eMOHCTPUPOBATH €r0 IIOHUMAaHUE: ONMUCBHIBATH U XapaKTEPU30BATH
TabnnuHyo ¢opMmy llepuonnueckoil CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jiMuyaTh IOHATUS «IJIaBHas mnoarpynna (A-rpymma)» u
«mmobouHas noxarpynna (b-rpynma)», Manble U OoJibIIME MEPHOABI, COOTHOCUTH O0003HAYEHMs, KOTOpPbIE HMMEIOTCS B MEPUOJUYECKON
TabJIMIE, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUUECKHUX JIEMEHTOB (COCTaB U 3apsij sipa, o0IIee YUCIIO MIEKTPOHOB U
pacrpesiesieHue UX M0 3JIEKTPOHHBIM CIIOSIM), OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB AJIEMEHTOB M MX COCAMHEHUN B
npezenax MajblX NEPUOI0B U IVIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUECKHE HJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XMMHUECKHE PEAKIUH (IO YMCIYy M COCTaBY yYacCTBYIOIIMX B
peaKIy BEIECTB, M0 TEIIOBOMY 3P QEKTY, 10 U3MEHEHHUIO CTENEHENW OKUCIIEHUSI XMMHUECKUX 3JIEMEHTOB);

XapaKkTepHu30BaTh (OMUCHIBATh) OOIIME U CcreNU(pUIECKHEe XMMUUYECKUE CBOWCTBA MPOCTHIX U CJIOKHBIX BEIECTB, MOATBEPAK/Ias ONHUCAHUE
IIPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOINX XUMUUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHUS JJIEKTPOJIUTHUYECKON IUCCOLMALMMU KHUCIIOT, LIEJI0YEeW M COJIEH, IOJIHBIE M COKPAIIEHHBIC YPAaBHEHUS DPEAKLHU
MOHHOTO OOMEHa, ypaBHEHUs PEaKIHi, TOTBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBA3H MEXAY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI OCPEACTBOM COCTABIIEHUS AIEKTPOHHOIO OanaHca 3TUX peaKkUuil;
IIPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOYKHOCTHU IPOTEKAHUS XUMUYECKUX IIPEBPALLCHUMN B PA3JIUYHBIX
YCIOBUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJII0 XHMHUYECKOIO 3JeMEHTa 1Mo (opMmylie
COEIMHEHMS, MACCOBYIO JOJII0 BELIECTBA B PACTBOPE, POBOAUTH PACUYETHI 10 YPABHEHUIO XUMHUUYECKON PEAKLINH;



coOJII01aTh MpaBuIiIa MOJIb30BaHUS XUMUYECKON MOCYI0M U J1a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHUiia 0OpALEHUS C BEILIECTBAMHU
B COOTBETCTBHM C MHCTPYKLHMSIMH IO BBIIOJHEHUIO Ja0OPATOPHBIX XMMHYECKUX OMBITOB MO MOJYYEHHIO M COOMPAaHHUIO ra3000pa3HbIX
BELIECTB (aMMHUAaKa U YIJIEKHCIIOrO ra3a);

MIPOBOJUTH PEAKIINH, MOATBEPKIAIOLINE KAYECTBEHHBII COCTaB PA3JIMYHbIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMMI-,
MOJIN]I-, KapOoHaT-, pocdaT-, CUIMKAT-, CyIb(daT-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHMS M HOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIOLINE
B BOJIHBIX PacTBOPAaX HEOPTAHUYECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIE ONEPAllU MBICIUTEIbHON JeATeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 000011I€HHEe, CUCTEMATU3ALINIO, BISBICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH — JUISl N3YYEHHsI CBOKCTB BEIIECTB U XMMUYECKUX PEAKLINM, ECTECTBEHHO-HAYYHbIE METOAbI IO3HAHUS —
Ha0JII0IeHNEe, U3MEPEHHUE, MOJICTUPOBAHNE, HIKCIIEPUMEHT (peabHbI U MBICICHHBIH ).



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC

Ne
/o

10

11

Tema ypoka

[[[IpenmeT xumun. Pons xumMuu B
YKU3HM 4esoBeka. Tesna u BemecTnal|
[[[ToHsiTHE O METO/1aX MO3HAHUS B

XUMUHU] |
[[[TpakTrueckas padbora Ne 1

«IIpaBuna paboTsl B 1abopaTopuu 1

puEMbI OOpaIeHus ¢

71a60paTOPHBIM 000PYAOBAHUEM» ]|

[[UuCcThIE BelleCTBA U CMECH.

Crnioco0nI paszjeneHust cMecei| ]

[[[TpakTrueckas pabota Ne 2

«Pazaenenue cmeceil (Ha mpuMmepe

OYKMCTKH TTOBAPEHHOM COJIHN)»]]
[[ATOMBI 1 MOJIEKYJIBI | |

[[XumMuueckre 3J1eMeHThl. 3HAKu
(CUMBOJIBI ) XUMHUYECKUX IJIEMEHTOB] |
[[IIpocThbie U CJIOKHBIEC BEIIECTBA] |

[[ ATOMHO-MOJIEKYJIIPHOE YUEHHE] ]

[[3aK0oH MOCTOSIHCTBA COCTaBa

BEIECTB. XuMudeckas Gopmya.
BaneHTHOCTh aTOMOB XMMUYECKUX

3JIEMEHTOB] |

[[OTHOCHUTEIBbHAS aTOMHAas Macca.
OTHOCHUTEIbHAS MOJICKYJISIPHAS

KomnuecTBo yacos
Bcero KontponbHbie

1

paboThI
BBC/IUTE
3HAYCHUE
BBC/IUTE
3HAYCHUE
BBC/IUTE
3HAYCHUE

BBEJIUTE
3HAUYCHUE
BBEJIUTE
3HauYCHUE

BBEJIUTE
3HAauYCHUE
BBCJIUTE
3HAauYCHUE
BBCJIUTE
3HauCHUE
BBCJIUTE
3HauCHUE
BBCJIUTE
3HAuYCHUE

BBCIUTC
3HA4YCHUC

IIpakTuueckue

paboThHI
BBCJIMTE
3HAYCHHUC
BBCJIMTE
3HAYCHHUE
BBCJIMTE
3HAYCHHUE

BBEJIUTE
3HAUYEHUE
BBCJIUTE
3HauYCHHE

BBCJIUTE
3HauYCHHE
BBCJIUTEC
3HauYCHHE
BBCJIMTEC
3HauYCHHE
BBCJIUTEC
3HauYCHHE
BBCJIMTEC
3HauYCHHE

BBCIUTC
3HAa4YCHUC

Jlata
W3YUYCHUS

BBEJIUTE
naTy
BBEJIUTE
naTy
BBEJIUTE
naTy

BBEIUTE
nary
BBEIUTE
naty

BBEJIUTE
narty
BBCJIUTEC
narty
BBCJIUTEC
Jarty
BBCJIUTEC
Jaty
BBCJIUTEC
Jaty

BBEINTE
Jaty

OnexTpoHHbIE TU(POBBIE
oOpa3oBaTeIbHbIE PECYPChI

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d210c]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/ff0d227¢]]
[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d23dc]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/ff0d26ca]]
[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d28c8]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d2a6c]]
[[bubmuoTteka ITOK
https://m.edsoo.ru/ff0d2be8]]
[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d2a6c¢]]
[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d2d50]]
[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d2eae]]

[[BubmauoTexa [IOK
https://m.edsoo.ru/ff0d323c]]



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12

13

14

15

16

17

18

19

20

21

22

23

Macca]]

[[MaccoBas 10Ji1 XUMUYECKOTO
3JIEMEHTA B COCTMHEHNH | |
[[KomnuecTBO BemecTBa. Mob.
Monspnas maccal]]

[[Pu3nUecKrne U XUMUYECKUE
SIBJICHUSI. XUMUYECKask peaKius| |
[[[Ipu3HaKy U yCI0BUS MPOTEKAHUS
XUMHUYECKUX PEAKIN] |

[[3akOH coXpaHEHUs MaCChl BEIIECTB.
XHWMHUYECKNE YPaBHEHUS ||
[[BerunciieHus KOIUYECTBa, MACCHI
BEIIECTBA M0 YPAaBHCHUSIM
XUMHUYECKUX pPEaKIni] ]
[[Knaccudukarus XuMUUeCKUX
peakiuii (CoeTMHEHUS, Pa3IOKEHUS,
3aMenieHus, ooMeHa)]]

[[M. B. JIoMOHOCOB — y4Y€HBIii-
sHIUKIONEaUuCT. O000I1IeHE U
CHCTEeMaTH3allus 3HAHUH ||
[[KonTponbsHas pabota Nel mo teme
«BemiecTBa 1 XuMHU4ecKue
peaxkuun»||

[[Bo3ayx — cmech ra3zoB. CocTaB
Bo3ayxa. Kucinopoa — 371eMeHT u
npoctoe BerecTBo. O30H]]
[[Pu3nUecKrne U XUMUYECKUE
CBOMCTBa KUCIOpoJa (peakuuu
okucienws, ropeane). [lonstue 06
okcuaax]|

[[CrtocoObI momydeHnst KUCIOPO/ia B
1a00paTOPUU U MPOMBIIIJIEHHOCTH.
[Ipumenenune kucinopoaal]

-

BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HAYCHHUC
BBCAUTC
3HAYCHHUC
BBCAUTC
3HAUYCHHUC

BBEJIUTE
3HAUYCHUE

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC

3HAa4YCHUC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HAQ4YCHUC
BBCAUTC
3HA4YCHUC
BBCAUTC
3HAUYCHUC

BBEJIUTE
3HAYEHHE

BBCIUTC
3HA4YCHUC

BBEIUTE
3HA4YCHHUE

BBCIUTC
3HAa4YCHUC

BBCIUTC

3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCJIUTE
Jarty
BBCJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary

BBEJIUTE
nary

BBEIUTE
naTy

BBEIUTE
Jary

BBEIUTE
Jaty

BBCIUTC

Jaty

BBEINUTE
Jaty

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d350c¢]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d5230]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d37fa]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d3al6]]

[[BubanoTeka [IOK

https://m.edsoo.ru/ff0d3b88]]
[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d5708]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d3f34]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d40c4]]

[[bubmuoTteka ITOK
https://m.edsoo.ru/ff0d4290]]

[[BubmuoTeka [IOK
https://m.edsoo.ru/ff0d448e]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d4614]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d497a]]



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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26

27

28

29

30

31

32

33

34

35

[[TemoBoii 3 ekt Xxumuyeckon
peaklnu, MOHSITHE O
TEPMOXUMUYECKOM YPaBHEHHUH, K30~
U SHIOTEPMHUYECKUX PEAKIUAX ]
[[TomuBo (He(Th, yroiab U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro
IPENOTBPALLECHMS | |

[[ITpakTiueckas padborta Ne 3 o teme
«ITonyuenue u cobupanue
KHCJIOPOJ1a, U3yUYEHHE €TO CBOKCTBY]]
[[Bomopoa — 3JIeMEHT U POCTOE
BelecTBo. Haxoxaenue B npupoie]]
[[Pu3nUecKrne U XUMUYECKUE
cBoMcTBa Bogopoaa. [Ipumenenne
BOJI0pOJia]]

[[I[ToHsITHE O KMCIOTaX U COJISX] ]

[[CriocoOwI moy4eHus: BOJOPOa B
naboparopuu]]

[[[IpakTrueckas padota Ne 4 o Teme
«ITonydyenue u cobupanue Boa0poa,
U3YUYCHHUE €r0 CBOMCTBY ||
[[MosipHbIif 00BEM ra3oB. 3aKOH
ABoranpo]]

[[Beraucnenus o0bEMa, KOJTMIECTBA
BEILIECTBA I'a3a 10 €ro U3BECTHOMY
KOJMYECTBY BEIECTBA UITU O0BEMY|]
[[Berunciienrst 00bEMOB ra3oB 10
YpaBHEHUIO PEAKIIMU HAa OCHOBE
3aKOHA 00bEMHBIX OTHOIICHUHN
raszoB|]]

[[Pu3nYecKrne 1 XUMUYECKHE
CBOMCTBA BOJIbI] |

BBCIUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAYCHHUC

BBEJIUTE
3HAUYCHUE
BBEJIUTE
3HAUYCHUE

BBEJIUTE
3HauYCHUE
BBEJIUTE
3HauYCHUE
BBEJIUTE
3HAauYCHUE

BBCJIUTE
3HauCHUE
BBCJIUTE
3HauCHUE

BBCIUTC

3HAa4YCHUC

BBCIUTC
3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBEJIUTE
3HaUEeHHE
BBEJIUTE
3HAYEHHUE

BBEJIUTE
3HauYCHHE
BBCJIUTE
3HauYCHHE
1

BBCJIUTEC
3HauYCHHE
BBCJIMTEC
3HauYCHHE

BBCIUTC

3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJUTE
naTy

BBEUTE
naTy

BBEJIUTE
naTy

BBCJIUTE
nary
BBEJIUTE
nary

BBEIUTE
narty
BBEIUTE
nary
BBEIUTE
naty

BBCJIUTEC
Jaty
BBCJIUTEC
Jaty

BBCIUTC

Jaty

BBEINTE
Jaty

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d4790]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d4c4a]]

[[BubmanoTteka [IOK

https://m.edsoo.ru/ff0d4ae2]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d4dd0]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/ff0d4dd0]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d50d2]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d4dd0]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d4f42]]

[[bubmuoTteka ITOK
https://m.edsoo.ru/ff0d542¢]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d55a0]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/ff0d5708]]

[[BubmauoTexa [IOK
https://m.edsoo.ru/ff0d587a]]



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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41
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43
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45
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47

48

[[CocTaB ocHOBaHwmil. [loHsaTHE 00
WHMKaTOpax||

[[Boma kak pacTBOpUTEIb.
HaceblmieHHbIe U HeHACHIIIEHHbIE
pacTBOpbl. MaccoBas 10151 BelecTBa
B pacTBOpE]]

[[ITpakTueckas padorta Ne 5 mo treme
«IIpuroroBneHune pacTBOPOB C
ONpeAeIEHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEILIECTBA»| |
[[KonTponbsHas pabota Ne2 o teme
«Kucnopoxa. Bonopoa. Boga»]]
[[Okcuasl: coctaB, Knaccudukarnms,
HOMEHKJIaTypa]]

[[[TomydyeHre U XUMUYECKHUE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX H
aM(OoTepHBIX OKCUIOB]]
[[OcHOBaHMS: COCTaB,
KiaccuguKkaus, HoMeHKIaTypa]]
[[[TomydyeHre U XUMUYECKHUE
CBOMCTBa OCHOBaHMI|]

[[KucnoTsl: cocTaB, KiaccupuKkaus,
HOMEHKJIaTypa]]
[[I[Tony4yeHre U XUMUYECKHUe
CBOMCTBA KHCJIOT]]

[[Conu (cpenHue): HOMEHKIIATYpa,
CIIOCOOBI MOTYYEHUS, XUMHUECKHE
CBOMCTBA]|

[[[IpakTrueckas pabota Ne 6.
Peliennie sxcriepuMeHTAIBHBIX 33424
1o Teme «OCHOBHBIE KJIaCChl
HEOPraHWYECKUX COCTUHEHUIN» ||
[[['eHeTHUECKasT CBSA3b MEKITY

BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC

BBCIUTC
3HAa4YCHUC

BBEJIUTE
3HAUYCHUE
BBEJIUTE
3HAUYCHUE

BBEJIUTE
3HauYCHUE
BBEJIUTE
3HAauYCHUE
BBCJIUTE
3HAauYCHUE
BBCJIUTE
3HauCHUE
BBCJIUTE
3HauCHUE

BBCIUTC
3HA4YCHUC

BBCIUTC

BBCOUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC

BBEJIUTE
3HaUEeHHE
BBEJIUTE
3HAYEHHUE
BBEJIUTE
3HAUYEHUE

BBCJIUTE
3HauYCHHE
BBCJIUTE
3HauYCHHE
BBCJIUTEC
3HauYCHHE
BBCJIMTEC
3HauYCHHE
BBCJIUTEC
3HauYCHHE

BBCIUTC

BBEJIUTEC
Jarty
BBCJIUTEC
Jary

BBEUTE
naTy

BBCJIUTE
nary
BBEJIUTE
nary
BBEJIUTE
nary

BBEJIUTE
narty
BBEJIUTE
narty
BBCJIUTEC
narty
BBCJIUTEC
Jarty
BBCJIUTEC
Jaty

BBEINUTE
Jaty

BBCIUTC

[[BubaunoTeka LIOK
https://m.edsoo.ru/ff0d59e2]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d5b40]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/ff0d5ebal]]

[[BubauoTeka [IOK
https://m.edsoo.ru/ff0d6342]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/ff0d664e]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/ff0d664e]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d67ca]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d67ca]]

[[bubmuoTteka ITOK
https://m.edsoo.ru/ff0dfee2]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/ffOdfee2]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00ad9474]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00ad9b7c]]

[[BubmauoTexa [IOK


https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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KJIACCAMH HEOPTaHUYECKUX
COEIMHEHUN |

[[OG0061IeHe U cUCTEMAaTH3aIHs

3HAHUM | |

[[KonTponbsHas padota Ne3 no treme
"OCHOBHBIE KIaCChl HEOPraHUYECKUX

coequHeHun" ||

[[IIepBbie MONBITKU KIaccupUKaIuu
XUMHUYECKHUX 2JIEMEHTOB. [loHATHE O
IPYIIAX CXOJHBIX AJIEMEHTOB] |

[[[Tepuoauyueckuil 3aKOH U
Ilepuonnueckas cucrema
XHUMHYECKUX deMeHTOB /1. 1.
Menneneenal]

[[[Iepuonbl, rpymIibl, TOATPYIIHI | ]

[[Ctpoenue atomoB. CocTaB
aTOMHBIX sziep. M3oTombl] |

[[CTpoeHune 3IEKTPOHHBIX 000JI0UEK
aToMoB 3emMeHToB [lepuoanueckoit

cuctemsl JI. . Menneneenal|

[[XapakTepucTuKa XMMUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
[Tepuonnueckou cucreme /1. U.

Menpeneenal]

[[3nauenue [lepuoanueckoro 3aKkoHa
JUISL pa3BUTHS HayKHU W NMPaKTUKU. [].
N. MenneneeB — y4€HbIN, NEAATOT U

rpakaHuH ||

[[D71eKTPOOTPHUIIATEIILHOCTh ATOMOB

XUMHUYECKHUX IJIEMEHTOB] |
[[MoHHas xuMuYecKas CBs3b|]

-

3HA4YCHUC

BBCIUTC
3HA4YCHUC

1

BBCIUTC
3HAYCHHUC

BBCAUTC
3HAUYCHUC

BBEJIUTE
3HAUYCHUE
BBEJIUTE
3HauYCHUE
BBEJIUTE
3HauYCHUE

BBEJIUTE
3HA4YCHHEC

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC
BBCIUTC
3HA4YCHUC

3HA4YCHUC

BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCAUTC
3HA4YCHUC

BBEJIUTE
3HAUYEHUE
BBCJIUTE
3HauYCHHE
BBCJIUTE
3HauYCHHE

BBEIUTE
3HA4YCHHUE

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC
BBCIUTC
3HAa4YCHUC

naTy

BBCJIUTEC
nary
BBCJIUTEC
nary

BBEJIUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy
BBEIUTE
nary
BBEIUTE
naty

BBEIUTE
Jaty

BBEIUTE
Jaty

BBCJIUTEC
Jaty
BBCJIUTEC
Jaty

https://m.edsoo.ru/00ad9a50]]

[[BubaunoTeka [IOK
https://m.edsoo.ru/00ad9cb?2]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00ad9ela]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00ad9ffa]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00ada52c]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/00ada52c]]

[[BubanoTeka LIOK
https://m.edsoo.ru/00ada342]]

[[BubanoTeka LIOK
https://m.edsoo.ru/00ada6bc]]

[[bubmuoTteka ITOK
https://m.edsoo.ru/00ada824]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00ada96e]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00adaab8]]

[[BubmauoTexa [IOK
https://m.edsoo.ru/00adac34]]



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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[[KoBaneHTHas nmonspHas
XUMHYECKas CBS3b]]
[[KoBaneHTHast HENOJIsIpHAs
XUMHYECKas CBS3b]]
[[CTenenb okucieHus ||

[[OxucauTeNBHO-
BOCCTAaHOBUTEJBHBIE PEAKIIHH | |
[[Okucnutenn 1 BOCCTAHOBUTEIH | |

[[KonTponbsHas pabota Ne4 o teme
«CtpoeHue aroma. XuUMHIECKas
CBSI3bY ]|

[[Pe3epBHbIil ypok. O600IICHNE U
CHUCTeMaTH3alNs 3HAHUM | |
[[Pe3epBHbIil ypok. OO00IICHNE U
CHCTEeMaTH3alus 3HaAHUH ||
[[Pe3epBHbIil ypok. OO00IICHNE U
CHCTEeMaTH3allus 3HAHUH ||

J106aBUTE CTPOKY
OBILIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HAa4YCHUC
BBCIUTC
3HAa4YCHUC
BBCAUTC
3HAYCHHUC

1

BBEJIUTE
3HAUYCHUE
BBEJIUTE
3HauYCHUE
BBEJIUTE
3HauYCHUE

4

BBCOUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCIUTC
3HA4YCHUC
BBCAUTC
3HA4YCHUC
BBCAUTC
3HAQ4YCHUC

BBEJIUTE
3HAYEHHUE
BBEJIUTE
3HauYCHHE
BBCJIUTE
3HauYCHHE

4

BBEIUTE
Jarty
BBEIUTE
nary
BBCIUTE
nary
BBCIUTE
nary
BBEIUTE
nary
BBEIUTE
nary

BBEIUTE
nary
BBEIUTE
nary
BBEIUTE
nary

[[bubnuoTteka [TOK
https://m.edsoo.ru/00adaab8]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00adaab9]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00adae28]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00adb076]]

[[bubnuoTteka [TOK

https://m.edsoo.ru/00adb076]]
[[bubmuoTteka [TOK
https://m.edsoo.ru/00adb486]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/00adb33c]]

[[BuGanoTeka LIOK
https://m.edsoo.ru/00ad9cb2]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d61c6]]



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
/o

10

Tema ypoka

[[[Tepuoanueckuii 3akoH. [lepnoanyeckas
CHUCTEMa XUMHYECKUX 3JieMeHTOB /I, M.

Menneneenal]

[[3akOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX

neprooB| |

[[Knaccudukaius 1 HOMEHKIATypa

HEOPraHWYECKUX BEIIECTB] ]

[[Buasl XUMHUYECKOM CBSI3U U THUIIbI

KPUCTAJUIMYECKUX PEIIETOK] ]

[[KouTposbHas pabota Nel o Teme
«IToBTOpEeHue u yriyoieHue 3HaHUu!
OCHOBHBIX pa3/iesioB Kypca 8 kiaccay]]

[[Knmaccudukaruss XuMUIECKUX PEAKIIUH 110

Pa3IMYHBIM MPU3HAKAM | ]

[[IToHsITHE O CKOPOCTH XMMHUUYECKOM
peakiuu. [ToHATHE O TOMOTEHHBIX U

rE€TEPOre€HHBIX pPeAKIUAX]|

[[IToHATHE O XMMUYECKOM PaBHOBECHH.
@DaKTOphl, BIUAIONINE HA CKOPOCTh
XUMHUYECKOU PEAKIINH U MOJT0KEHHUE

XUMHUYECKOTO PaBHOBECHS ||

[[OxHCANTEILHO-BOCCTAHOBUTEIIHHEIC

peakuuu||
[[Teopus 3JI€KTPONTUTUUECKON

KomnuectBo yacos
Bcero Konrponsheie Ilpaktnueckue

1

paboThI

BBCIUTC
3HAYCHHUC

BBCAUTC
3HAYCHHUC

BBEJIUTE
3HAUYCHUE

BBEJIUTE
3HauYCHUE

1

BBEJIUTE
3HA4YCHHE

BBEJIUTE
3HA4YCHHE

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC

paboThHI

BBCIUTC
3HAYCHUC

BBCAUTC
3HAQUYCHUC

BBEJIUTE
3HAYEHHE

BBEJIUTE
3HauYCHHE

BBCIUTC
3HA4YCHUC

BBEIUTE
3HA4YCHHUE

BBEIUTE
3HA4YCHHUE

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC

Jata
M3YUYCHUS

BBEJIUTE
JaTy

BBEJIUTE
naTy

BBEIUTE
narty
BBEIUTE
narty
BBEIUTE
narty

BBCJIUTEC
Jary
BBCJIUTEC
Jaty

BBEIUTE
Jaty

BBEINTE
Jaty
BBEINUTE

OnexkTpoHHbIE TU(POBBIE
o0Opa3oBaTeIbHbIE PECYPChI

[[bubmuoTteka [TOK
https://m.edsoo.ru/00adb59e]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00adb6b6]]

[[BuGanoTeka [IOK

https://m.edsoo.ru/00adb7e2]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/00adbac6]]

[0]

[[bubmuoTteka ITOK
https://m.edsoo.ru/00adbch0]]

[[bubmuoTteka ITOK
https://m.edsoo.ru/00adbe9a]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00adc28c]]

[[BubmuoTteka [IOK

https://m.edsoo.ru/00adcade]]
[[BubmauoTexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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22

auccorar. CHIbHBIC U CTa0ble 3HAYCHHE 3HAYCHHE naTy https://m.edsoo.ru/00adcd68]]

BIEKTPOJIUTHI | |

[[MoHHBIE ypaBHEHHUS peaKIuid]] 1 BBEJIUTE BBEJIUTE Beeaute [[bubmuoteka IIOK
3HAYCHHE 3HAYCHHE naTy https://m.edsoo.ru/00add448]]

[[XumMuueckre CBOMCTBA KUCIOT U 1 BBEJIUTE BBEJIUTE Beeaute [[bubmuoteka [IOK

OCHOBAHHH B CBETE MPEICTABICHHIA 00 3HAYCHUE 3HAYCHUC naTy https://m.edsoo.ru/00add5d8]]

AIEKTPOIUTHYECKON TUCCOLUALINH |]

[[XumMuueckre CBOMCTBA COJIEH B CBETE 1 BBEJIUTE BBEJIUTE Beeaute [[bubmuoteka I[IOK

HpPECTaBICHUH 00 3JIEKTPOIUTHUCCKOMN 3HAYCHHE 3HAYCHHE naTy https://m.edsoo.ru/00add8b2]]

JTUCCOIUAINH | |

[[I[ToHsITHE O TUAPOIN3E COJIEH ] 1 BBEJIUTE BBEJIUTE Beeaute [[bubmuoteka [IOK
3HAYCHHE 3HAYCHHE naTy https://m.edsoo.ru/00add9d4]]

[[O600meHre u cuctemMaTn3anus 3HaHui ] 1 BBEJINTE BBEJIUTE BeeauTe [[bmbommorexa IIOK
3HAYCHUE 3HAYCHUE nary https://m.edsoo.ru/00addd12]]

[[[TpakTrueckas pabota Ne 1. «Pemienue 1 BBEJIUTE 1 BeeauTe [[bmommorexa IIOK

HKCIIEPUMEHTAITBHBIX 3a71a4»] | 3HAYCHUE JaTy https://m.edsoo.ru/00addbfa]]

[[KonTposbHas paboTa Ne2 1o Teme 1 1 BBEIUTE BeeauTe [[bmbmmoreka IIOK

«INEKTPOTUTHICCKAs JUCCOIIHAIIHS. 3HAUECHUE JaTy https://m.edsoo.ru/00addec0]]

XUMHUYECKHE PEAKIIUM B PACTBOPAX»|]

[[O61mas xapakTepruCcTUKa TaJIOTeHOB. 1 BBEJINTE BBEJIUTE Beeaute  [[bubmmoteka [IOK

XUMUYECKHe CBOMCTBA Ha MPUMEpe XJ1opa]] 3HAYCHHE 3HAYCHHE naTy https://m.edsoo.ru/00addfe2]]

[[XmopoBogopos. ConsiHast KUCIIOTA, 1 BBEJIUTE BBEIUTE BeeauTe [[bmOmmoreka IIOK

XUMHYECKUE CBOMCTBA, TIOTyUYCHHE, 3HAUCHUE 3HAYCHUE JaTy https://m.edsoo.ru/00ade104]]

MpUMEHEHHE ||

[[IIpakTrueckas pabota Ne 2 o Teme 1 BBEIUTE 1 BeeauTe [[bubmmoreka IJOK

«ITomydyeHue coNSTHOM KUCIIOTHI, H3YICHUE 3HAYCHUE aTy https://m.edsoo.ru/00ade348]]

€€ CBOMCTBY»]]

[[Berunciienus mo ypaBHEHUSIM XUMUYECKUX 1 BBEJIUTE BBEJIUTE BeeauTe [[bubmmoreka LJOK

peaxIuii, eCIM OJJMH U3 PEarcHTOB JIaH B 3HAYCHUE 3HAYCHUE TaTy https://m.edsoo.ru/00ade488]]

n30bITKE] |

[[OOmas xapakTepucThka ieMeHToB VIA- 1 BBEJIUTE BBEJIUTE Beenute [[bubnmoreka [IOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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rpynmsi]]
[[AnnoTponHbie MOAU(DUKAIIUN CEPBI.
Haxoxnenue cepsl 1 €€ COEqUHEHNUM B
npupoje. XUMUYECKHE CBOMCTBA CEPHI| |

[[CepoBonopoa, cTpoeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA]]

[[Okcuapl cepbl. CepHas KUCIIOTA,
bu3HYecKre U XUMUYECKHE CBOMCTBA,
npUMEHEHUE] |

[[XuMuueckue peakini, Jexxanme B OCHOBE

IMPOMBIIIJICHHOT'O crocoba MMOJTYyUYCHUA

CCpHOﬁ KHUCJIOTBI. XMMHYECKOE 3arpsA3HCHUC

OKpYKaroIIel cpelibl COCTMHEHUSIMU CEPBbI| |

[[ BeruuciieHre MacCOBOM J10JIM BbIXOJIa
IPOJIYKTa peakuuu]|

[[O61m1as xapakTepucTUKa 3I1eMeHTOB VA -
rpynibl. A30T, paclipoOCTPAHEHUE B
npupoje, puzndeckue u XUMHUYECKUE
cBoMCTBA]|

[[AMMHaK, ero Gu3NIecKue U XUMHUECKUE
CBOICTBA, MOJyYEHHUE U TPUMEHEHUE ]

[[[TpakTiueckas pabota Ne 3 mo Teme
«lTonyyenne aMMuaka, U3yueHHe ero
CBOMCTBY]]

[[A3oTHas kucioTa, e€ hu3ndecKue u
XUMHUYECKHE CBOMCTBA]]

[[Mcionb30BaHKE HUTPATOB U COJICH
aMMOHHUS B Ka4€CTBE MUHEPAJbHBIX
ynoOpeHnid. XUMUYIECKOE 3arpsI3HCHHE

OKpYKaroIel cpe/ibl COeTMHEHUSIMU a30Ta] |

[[@Pochop. Oxcun pochopa (V) u

3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HAYCHHUC

BBCAUTC
3HAYCHHUC

BBEJIUTE
3HAUYCHUE

BBCIUTC
3HA4YCHUC

BBEJIUTE
3HA4YCHHEC

BBEJIUTE
3HA4YCHHE

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC
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3HA4YCHUC

BBCOUTC
3HA4YCHUC

BBCIUTC
3HA4YCHUC

BBCIUTC
3HAQUYCHUC

BBCAUTC
3HA4YCHUC

BBEJIUTE
3HAYEHHE

BBCIUTC
3HA4YCHUC

BBEIUTE
3HA4YCHHUE

1

BBCIUTC
3HAa4YCHUC

BBCIUTC
3HAa4YCHUC

BBCIUTC

naTy
BBEIUTE
naTy

BBEIUTE
nary
BBEIUTE
nary

BBEJIUTE
naTy

BBEIUTE
narty
BBEIUTE
narty

BBCJIUTEC
Jary
BBCJIUTEC
Jaty

BBCJIUTEC
Jaty
BBCJIUTE
Jaty

BBCIUTC

https://m.edsoo.ru/00ade64a]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00ade64a]]

[[BubanoTteka [IOK
https://m.edsoo.ru/00ade802]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/00adea28]]

[[bubnuoTteka [TOK
https://m.edsoo.ru/00adec8a]]

[[bubmuoTteka [TOK
https://m.edsoo.ru/00adec8a]]

[[BubanoTeka LIOK
https://m.edsoo.ru/00adeeab]]

[[bubmuoTteka ITOK
https://m.edso0.ru/00adf004]]

[[bubmuoTteka ITOK
https://m.edsoo.ru/00adf180]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00adf306]]

[[BubmuoTteka [IOK
https://m.edsoo.ru/00adf518]]

[[BubmauoTtexa [IOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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43

dbocdhopHas kucnora, puznueckue u
XUMHUYECKHE CBOMCTBA, MOJYyYEHHUE] |

[[Mcnions3oBanue hocdaToB B kKauecTBE
MUHEpaIbHbIX YI0OpeHUi. 3arpsi3HeHHe
npupoaHo cpeasl pocharamu]]
[[Yrnepon, pacnpocTpaHeHue B IPUPOJE,
bu3nYecKre U XUMUYECKHE CBOMCTRA] |
[[Oxcuasl yriepona, ux pu3nuecKue u
XUMHYECKUE CBOMCTBA. DKOIOTUYECKUE

HpO6JICMBI, CBsA3aHHBIC C OKCHUJIOM YTJICpOaa

Q91

[[YronbHas kuciora u €€ comnu||

[[[TpakTiueckas padota Ne 4 mo Teme
"[TonydeHne yrieKkuciaoro rasa.

KauecTBenHas peakiys Ha KapOoHaT-HOH"]]

[[[IepBoHaUYaTBHBIC TOHATHS 00
OpraHUYEeCKHX BEIIECTBAaX KaK O
COEIMHEHUSX yriiepoa]]

[[KpemHuii u ero coeguHeHus | |

[[TIpakTiueckas paborta Ne 5. Perenue
AKCHEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHenmune HeMeTaIUIbl U UX
COCJIMHEHUS ||

[[KonTponbHas padota Ne3 mo teme
«BakHenme HeMeTaJUIbl U UX
COCJTMHEHUS ||

[[Obmas xapakTepUCTHKa XUMUIECKUX
AJIEMEHTOB — MeTajioB. MeTainnyeckas
CBSI3b U METAJJIMYECKAS] KPUCTAIIIUNYECKAS

-
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pemérka. u3nyeckue CBOMCTBA METAIOB] |

[[XuMuueckue cBOWCTBA METAJIIOB. 1
DIEKTPOXUMHYECKUI P HANIPSYKEHUM
METaJIIOB] |

[[O6111re criocoObl MOTyYeHUs] METAIOB. 1
CrmiaBbl. Beraucienus mo ypaBHEHUSAM
XUMHYECKUX PEAKIINi, €CIIN OJIMH U3
pEareHTOB COAEPKUT MIPUMECH | |

[[[ToHATHE O KOPPO3UU METAILIORB] | 1
[[LLlenouHble MeTaIbI]] 1
[[Oxcuasl v ruapoKcuIbl HaTpus u kanusi]] 1

[[LLlenouHO3eMENbHBIC METAIUIBI — Kanbluk 1
1 MarHuii| |

[[BaxkHelIre coeTMHEeHUs KalbIus | | 1
[[O600menne u cucteMarusanus 3Hanuii]] 1
[[PKécTkoCTh BOIBI U CIIOCOOKI eé 1
yCTpaHeHMUs | |

[[[TpakTiueckas pabota Ne 6 mo Teme 1
"YKECTKOCTH BOJIBI K METOJIBI €€
ycTpaHeHus"||

[[AnroMuHMi || 1
[[AMboTepHBIEC CBOMCTBA OKCHIA U 1
TUapoKcHUaal]

[[’Kene3o]] 1
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[[Oxcuabl, ruapokcuas u conu xkemnesa (1I)
u xenesa (II1)]]

[[O6001IeHre 1 cucTeMaTu3alys 3HaHu | |

[[ITpakTiueckas padorta Ne 7. Pemenue
AKCHEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxkHeHIIne METAIIJIbl U UX COEAUHEHUS ||

[[Beraucienus mo ypaBHEHUSIM XUMUYECKUX
peakIuii, ecIu OJIMH U3 PEareHTOB JaH B
U30BITKE WA COJECPKUT IPUMECH.
Brruuciienus MmaccoBoi 10JIM BBIXOJA
IPOJIYKTa peakuuu]|

[[O6001enre u cucTeMaTu3alys 3HaHu | |

[[KonTponbsHas padota Ne4 o teme
«Baxneumme MeTaJIbl U UX COSIUHEHU» ||

[[BemecTBa u MaTepuaibl B TOBCETHEBHOM
YKU3HM YeI0BeKa] |

[[Xumuueckoe 3arpsi3HEHUE OKpY Karolen
cpensbl]]

[[Posb XMMHUU B PEIICHUN SKOJIOTHUECKUX
pobeM]]

[[Pe3epBHBII ypok. O000IICHNE U
CUCTEMAaTH3alUsl 3HAHU | |

[[Pe3epBHBI ypok. O000IIEHNE U
CHUCTeMaTH3alNs 3HAHUH | |

[[Pe3epBHBI ypok. OO001IEHNE U
CHCTEMAaTH3alMs 3HAHUH ||

J106aBUTH CTPOKY

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

|

|

-
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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMuu Ha ypoBHE CpeIHETO 001Iero oopa3oBanus pa3padboTaHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O06 obpazoBanuu B Poccuiickoit @enepannn», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS (efepalibHOM 00pa30BaTeIbHON MPOrpaMMBI
cpeanero oomiero oopazoanus (OOII COO), npencrasnennsix B GepepanbHOM rocyaapcTBeHHOM obpazoBatenbHoM ctanaapre COO, ¢
yuérom KoHuenuuu npenojiaBanusi yueOHoro npeamera «XuMus» B 00pa3oBaTebHbIX opranu3anusax Poccuiickoit denepanuu,
peaTu3yIoIKnX OCHOBHBIE 00pa30BaTelbHbIEC MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEHUHM «CTpaterun pa3BUTUs BocTiuTaHus B Poccuiickoit
®deneparuu Ha niepuoA a0 2025 rona» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NMOAXOA0B K pa3pabOTKe MPOrpaMMBbl O XUMHUH, K OTPEIEICHHUIO OOLIEH CTpaTeruu oOy4yeHus, BOCIIMTAHUS U Pa3BUTHS
oOy4aromuxcs cpeAcTBaMu yueoHoro npenmera «Xumus» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIIETITYaJIbHbIE
nosioxkerust GI'OC COO o B3anM000yCIOBICHHOCTH LENEH, CoAepKaHus, Pe3yIbTaTOB 00yUeHuUsl U TpeOOBaHUN K YPOBHIO TOJITOTOBKHU
BBIMTYCKHUKOB.

XuMuueckoe o0pazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU 0011e00pa30BaTeIbHON OpraHU3alliy, ABIISETCS HEOTHEMIIEMON YacThIO X
o0pa3zoBaHHOCTH. OHO CIYXKUT 3aBEPIIAIOIINM TAMIOM Pean3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH,
NPUCYIINX LIETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHus. DTU IEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB IPUPO/IbI, HOPMHUPOBAHUS
MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKA, a TAK)KE IKOJOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO M MPUPOTHON
cpene. Peanuzyetcs xumuueckoe 00pa3oBaHue 00yUYaOIIUXCSl HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus CpeACTBaMU yue OHOTO
npenMera « XUMUs», CoJepKaHrue U MOCTPOEHUE KOTOPOTO ONPEIEIeHBI B IPOrpaMMe IO XUMUU C YYETOM CTIeIM(PUKA HAYKU XUMUU, €€
3HAYEHUs B MIO3HAHUM MPUPOJIBI U B MAaTEPUATIbHOM KM3HU OOIIECTBA, a TAKXKeE C YUETOM OOIIMX IeJIe U MPUHIIUIIOB, XapaKTePU3YIOIIHUX
COBPEMEHHOE COCTOSTHHE CHUCTEMBI cpe/iHero obiiero oopazoanus B Poccuiickoit @eneparuu.

XUMHUS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B COBPEMEHHOM ITUBUIIN3ALIUN, B CO3/IAaHUN HOBOU 0a3bl
MaTepHabHON KylIbTypbl. OHa BHOCUT CBOM BKJIaJl B (DOPMUPOBAHNE PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B CO3JJaHUE IIEJIOCTHOTO
MpeICTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIBI U YETIOBEKa, KOTOpoe (GOpMHUPYETCs B XUMHUH Ha OCHOBE TTIOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMHU
00JacTIMU IPUMEHEHHUS.

TecHo B3auMoOEHCTBYsI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUsI cTajla HEOThEMIIEMOM YacTbi0 MUPOBON KYJIbTYPhl, HEOOXOIUMBIM
YCIIOBHEM YCIIEHIHOTO TPYJa U XKU3HU KaKJ10ro wieHa o0mecTBa. COBpeMEHHAsl XUMHUsSI KaK HayKa CO3UJaTeNIbHAsl, KAK HayKa BBICOKMUX
TEXHOJIOTHI HallpaBlieHa Ha pelIeHHE TJI00aTbHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPTETUUECKOH,
MUIIEBOM, SKOJIOTHYECKOM O€30MacCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBeTCTBUU C OOITUMU TIESIMU ¥ TIPUHIIAIIAMHA CPEHETO 001ero oopa3oBanus coaepxanue npeamera «Xumus» (10 kmace,
0a30BbIil YPOBEHb U3YUYECHHSI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MMOATOTOBKY 00Y4JaOUXCsl, HEOOXOIUMYIO UM
JUISL BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOTO BKIIFOUEHHS B )KU3Hb COLIMYMA, IPOJIOJKEHNS 00pa30BaHuUs B pa3IMYHbIX



00J1aCTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUE.

CocTaBasomMu peaMeTa « XuMUs» ABISIOTCS 0a30Bble Kypchl — «Oprannueckas Xumusi» u «O011as 1 HeopraHudeckas XuMus»,
OCHOBHBIM KOMITOHEHTOM COJEP>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHMI 110 HEOPTraHMYECKON XUMHUU (C
BKJIFOUEHHEM 3HAHUH U3 00ILel XUMMUU) U OPTraHUYECKOr XUMUU. @OPMUPOBAHUE TAHHON CUCTEMBI 3HAHUU NPU U3YyYEHUU MIPEeIMETa
o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOT000pa3us BEUIECTB HA OCHOBE OOILMX MOHATHA, 3aKOHOB M TEOPHUI XUMUHU.
CrtpykTypa conepxanus KypcoB — «Oprannyeckas xumus» 1 «O01as u HeopraHudeckas XuMus» copMupoBaHa B IpOrpaMMe M0 XUMHUHU
Ha OCHOBE CHUCTEMHOTO MOAX0/1a K U3YUEHHIO yueOHOro MaTepuasna u o0yclIoBJI€Ha UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
OTpeeNEHHBIX TEOPETUUECKUX YPOBHX. TaK, B Kypce OpraHu4ecKOil XUMHH BEILIECTBA pACCMATPUBAIOTCS HA YPOBHE KIACCHUECKOM
TEOPUU CTPOCHMSI OPTAHMUYECKUX COETMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U AJIEKTPOHHBIX MPEJICTABICHUN O CTPOCHUU
BenecTB. CBeieHHs 00 U3yd4aeMblX B Kypce BEIIeCTBaX JIal0TCs B Pa3BUTUHU — OT YIIIEBOJAOPOJIOB 0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX
coelMHEeHU. B kypce opraHndeckoil XuMuM Moay4yaroT pa3BuTHe cQOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus
NepBOHAYAJIbHBIC MPECTABICHUS O XUMUYECKON CBA3M, KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX
CTPOEHUS, 0 XUMUYECKOMN peaKInu.

[Ton HOBBIM YTJIOM 3peHHUd B npeaMeTe «XuMus» 0a30BOro YpOBHs pacCMAaTPUBAETCA U3YyUYEHHBIN HA YPOBHE OCHOBHOTO O0IIEr0o
o0pa30BaHus TEOPETUUECKUI MaTepral U (GaKTOJIOTMUYECKUE CBEICHHUS O BEIIECTBAX M XUMUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as u HeopraHUYecKass XUMMUs» 00yUYaroIUMCs MPEIOCTABISIETCS] BO3MOKHOCTh OCO3HATH 3HAYEHUE MEPUOIMYECKOTO 3aKOHA C
OOIIETEOPETUUECKUX U METOJOJIOTUUECKHUX MO3UIINMA, TIIy0Ke MOHSATh UCTOPUYECKOE U3MEHEHHNE () YHKIIMI 3TOTO 3aKOHA — OT
o0o01Iaromei 10 0OBSICHSAIONIEH U TPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O Ba)KHEHIINX BEIIECTBAX, X COCTABE, CTPOEHUHU, CBOMCTBAX U IPUMEHEHUH, a TAKKE O XUMHUECKUX PEAKIUX,
UX CYHIHOCTHU Y 3aKOHOMEPHOCTSX IPOTEKaHUs IOMONHsAETCS B Kypcax 10 kiacca aneMeHTaMu cofep KaHus, UMEIOITUMU
KyJIbTYPOJIOTHUECKHUI 1 MPUKIIATHON XapaKkTep. DTU 3HaHUS CTIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMUU C APYTUMU HayKaMH,
PacKpBIBAIOT €€ POJIb B TIO3HABATEILHON U MPAKTUUECKON MEATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAKEHHS K TIPOIIECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TIPOOIeMax, CBSI3aHHbBIX C XUMHUEH, KpUTHUYECKH OCMBICIMBATH HH(OOPMAITUIO U IPUMEHSTH €€ I MOMOJIHEHUS
3HaHUH, pelIeHNs] UHTEJUIEKTYaJlbHBIX U 3KCIIEPUMEHTANIbHBIX UCCIIEIOBATEIbCKUX 3a4a4. B 11e51om cogepxanue yueOHOro rnpeaMera
«XUMUS» TaHHOTO YPOBHS M3YUYEHHsI OPUEHTHPOBAHO Ha (POpMHUpPOBaHHUE Y O0yUYaIOLIUXCSI MUPOBO33PEHYECKOM OCHOBBI AJIs1 MOHUMAaHUS
¢dunocodckux uaeH, Takux Kak: MaTepUaIbHOE €IMHCTBO HEOPTraHMYECKOTO M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB BEILIECTB
HX COCTAaBOM U CTPOCHHUEM, ITO3HABAEMOCTb MPUPOAHBIX SBJICHUI MyTEM SKCIEPUMEHTA U PEUICHUS POTUBOPEUHIT MEXKIY HOBBIMU
(bakTaMu ¥ TEOPETUIECKUMH MPEANOCHITKAaMH, OCO3HAHNE POJIM XMMHUHU B PELICHUH SKOJIOTHUECKUX MPoOeM, a TakxKe Mpodiem
cOepeKEHUsI SHEPTETUYECKUX PECYPCOB, ChIPbs, CO3/aHHS HOBBIX TEXHOJIOTMI U MaTEpUaIOB.

B nane pemeHust 3aj1ay BOCIIUTAHUS, PA3BUTHS U COLMATN3AIMHN O0YYaOIIUXCA MPUHATHIE TPOrPaMMOM MO XUMHUU MOAXObI K
OTIPENIETICHHUIO COEPKaHUs U MOCTPOCHUS MPEAMETa MPeLyCMaTpUBaOT (POPMHUPOBAHNE YHUBEPCATbHBIX YUEOHBIX AEHCTBUN, UMEIOIINX
0a30BO€ 3HAUYCHUE JJIs PA3IMUYHBIX BUJIOB JIESITEIIbBHOCTH: PEIICHUS TPoOJIeM, MOMCKa, aHainu3a u 00paboTku HH(GOpMaLUKU, HEOOXOIUMBIX



JJI IPHOOPETEHUS OIBITA MPAKTUUECKON M MCCIIE0BATEIBCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUN XMMHH.

B mpaxTuke mpenoiaBaHus XHMHUH KaKk Ha YpPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Tak U HA YPOBHE CPEeIHEr0 001Iero o0pa3oBaHus,
IIPU OTIPEICIICHUH COJEPKATEIbHOM XapaKTePUCTHKY IIeJiei N3y4eHHUs IpeAMEeTa HapaBIeHHUEM IIEPBOCTEIIEHHON 3HAYNMOCTH
TPaIUIIMOHHO TPU3HAETCS (POPMUPOBAHNE OCHOB XMMHUYECKOM HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHIECKON
AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KyNbTypbl. C METOAMUECKON TOUKH 3PEHUS TAKOH MOAXO0. K
OTIpeICTICHUIO TIeTIeH N3yUeHUs IPeIMeTa SIBJISCTCS BIIOJIHE ONPaBIaHHbBIM.

CornacHO JaHHOUM TOYKE 3pEHUS TJIAaBHBIMU IIENIIMU U3YUEHUS IpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 Ki1.) SBISIOTCS:

o (opmMupoBaHHe CHCTEMbl XMMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBISAIONIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, B OCHOBE
KOTOPOH JIe)KAT KITFOUEBHIE MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI M TEOPUN XMUMUHU, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE M TIOHUMaHHE
CYIITHOCTH JIOCTYITHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOPUEH X Pa3BUTHUS M CTAHO BIICHUS;

« (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IAaX MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKINid, HEOOXOIMUMBIX IS
nproOpETeHUS YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB M XUMUYECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOJIC, B TPAKTHUECKON
Y TIOBCEHEBHOM KU3HM;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHPHOCTH, CBSI3aHHBIX C HAOIOIEHUEM B OOBSICHEHHEM XUMUYECKOTO SKCIIEPUMEHTA,
coOI0/IeHneM TpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIIECTBAMHU.

Hapsiny ¢ aTim, copepxarenbHas XapakTepUCTUKA TeJIel U 3a71a9 U3yYeHHUs MpeIMeTa B IIporpaMMe 10 XUMUU YTOYHEHA U
CKOPpPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B CUCTEME CpeAHero odiiero oopazoBanus. CeroaHs B MpenojaBaHuu
XUMHH B OOJIBIIEH cTeeHn OTAAETCS NPEANOUYTeHUE MPAKTUYECKON KOMITIOHEHTE COJIep KaHus 00yUeHHUs, OPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMTYCKHUKA 0011e00pa30BaTeIbHON OpraHu3aluy, BIaIelomero He HabopoM 3HaHM, a PYHKIIMOHATEHON TPaMOTHOCTHIO,
TO €CTh CIIOCOOAMH M YMEHUSIMU aKTUBHOTO MOJIYYSHHsI 3HAHUN U IPUMEHEHHS UX B PEaJbHOM JKU3HU JJIs1 PEIICHHS MPAaKTHUYECKUX 3a/1a4.
B cBsi3u ¢ 3TUM pu U3yUYEHUU TIpEeAMeTa « X UMHs JOMHUHHUPYIOIEe 3HaYeHNEe TPUOOPETAIOT TaKKe eI U 3a7a4i, Kak:

ajanTanus o0y4JaroImuXcs K YCIOBHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA, GOPMHUPOBAHUE UHTEIIEKTYATbHO PA3BUTON TUYHOCTH,
rOTOBOM K caM0OOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMECHEHHEM;

dbopMupoBaHue y 00y4aromuxcsl KIIOUEBbIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIINI ), UMEIOUINX YHUBEPCATbHOE 3HAUCHHE JUISI pAa3IMUHBIX
BUJIOB JICSITEIILHOCTH: PEIICHUS MPoOIIeM, MOUCKa, aHAIH3a U 00pa00oTKu MHGOpMAIIHH, HEOOXOAUMBIX ISl MPUOOPETEHUS OTIBITA
JEsITeIbHOCTH, KOTOPasi 3aHUMAeT BaXHOE MECTO B MO3HAHUHM XUMUH, a TAKXKE JJISl OLIEHKH C MO3UIMI SKOJIOrMuecKoi 0e30MmacHOCTH
XapaKkTepa BIUSHUS BEIIECTB U XMMUUYECKUX MPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CpELy;

pa3BUTHUE TIO3HABATEIBHBIX MHTEPECOB, MHTEIJIEKTYaTIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO
npuoOpeTaTh HOBbIE 3HAHMSI 10 XUMUHU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMH, UCIIOJIb30BAaTh COBPEMEHHBIE HH(OPMaLlMOHHbIE
TEXHOJIOTUH ISl TIOMCKA U aHalu3a yueOHON U HayYHO-TIOMYJISIpHOM HH(OPMALIMKA XUMHYECKOTO COJEPKaHUS;

dbopMupoBaHuE U pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, IIPU TUIAHUPOBAHUH U MPOBEIEHNN XUMUYECKOTO SKCIIEPUMEHTA,



BOCIIUTAHHUE y 00yYaronuxcsi yOekIEHHOCTH B TYMaHUCTUYECKON HAMPABICHHOCTH XUMHUU, €€ BaXKHOU POJIM B PEIICHUU TJI00ATbHBIX
npo0JieM palMOHATBHOTO MPUPOAOTIOIb30BaHMUS, TOTIOJHEHUS YPHEPTETUUECKUX PECYPCOB U COXPAHEHUS IPUPOIHOTO PaBHOBECHS,
OCO3HAHUS HEOOXOIMMOCTH OEPEKHOr0 OTHOIIEHUS K TIPUPOJIE U CBOEMY 3JI0POBbIO, a TAKXKE MPUOOPETEHUS OMbITa UCIIOIH30BAHUS
MOJTYYEHHBIX 3HAHUH JJISI IPUHSITUS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOGHOM 11aHe cpeaHero oo61iero oopazoBanus mpeaMeT «XuMus» 0a30BOro ypoBHS BXOJIUT B COCTAB MPEAMETHOM 00J1acTH
«EcTecTBEeHHO-Hay4YHBIE TTPEAMETHI.

OO611ee yucio yacoB, OTBEAEHHBIX I U3YYCHUS] XMMUHU, Ha 0a30BOM YPOBHE CpeJHEro o0I1ero oopasoBaHusi, coctapiseT 68 yacos: B 10
Ki1acce — 68 Jaca (2 gaca B HEJICNIO)

COIAEPKAHUE OBYUYEHUASA
10 KVIACC
OPI'TAHUYECKAA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B [NOJIyYE€HUH HOBBIX BEIIECTB U MaTepuajoB. TeopHsi CTpPOCHHs OpraHuYecKux coenuHeHuii A. M. byTiepoBa, €€ OCHOBHBIE MTOJ0KEHHUS.
CtpykTypHBIE (OPMYIIBI OPraHUYECKUX BEIIECTB. | OMoIoTHsI, n3oMepus. XUMHUECKas CBSA3b B OPraHUUECKUX COSAMHEHUSIX — OJIMHAPHBIC
U KpaTHbIE CBSI3H.

[IpencraBnenne o kIaccupuKaIMy OPraHNIECKUX BellecTB. HoMeHKIaTypa opraHnyeckuxX CoeMHEeHnH (CucTeMaTuiecKas) u
TPUBHUAJIbHBIC HA3BAHMS BAXKHEUIIINX MPEICTABUTENEN KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCTEPUMEHTAILHBIC METOJIBI M3YUYCHHUS BEIIECTB M MX IPEBPAIICHUN | 03HAKOMJICHHE C 00pa3liaMyu OpTaHUYECKUX BEIIECTB U
MaTeprallaMHi Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJT OPTaHMYECKUX BEIIECTB, HAOIIOIEHNE U OTMMCAHKUE IEMOHCTPAIIMOHHBIX OMBITOB
[0 IPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU (IIJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHM psiZl. MeTaH U 3TaH — MPOCTEUIITHE TIPEICTABUTEN ANKAHOB: (PU3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKMU 3aMELIECHUS U TOPEHUS), HAXOKICHHUE B IPUPO/IE, TOTYUECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psifl. DTUJIEH U MPONWIEH — IPOCTEHIIINE MPEICTABUTEIN AIKEHOB: (PU3UUYECKHUE U




XUMHYECKUE CBOMCTBA (peaKuu THIPUPOBAHMS, TaJIOT€HUPOBAHMS, THAPATALIMH, OKUCIECHUS U TOJIMMEPHU3ALINH), TOJYYEHHUE U
IIPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u metunOyraauen-1,3: cTpoeHre, BaKHEHIIINE XUMUYECKUE CBOMCTBA (peaKLysl MOTUMEPU3ALIUN).
[lonyyeHne CUHTETUYECKOTO KayqyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUH Psil. ALIETUIIEH — IPOCTEUIINI NPEICTaBUTENb AIKUHOB: COCTAB,
CTpoeHue, GU3NUECKre U XUMUYECKUE CBOMCTBA (PeaKMy THAPUPOBAHUS, TaIOT€HUPOBAHUS, THIpaTallK, TOPEHUS ), TOJIYYEHHUE U
IIPUMEHEHHE.

Apenbl. beH3out: cocta, cTpoeHue, PU3NUeCKUe U XUMUUECKHUE CBOMCTRA (PEaKIMK raIoTeHUPOBAHUS U HUTPOBAHMUS ), OJYYCHUE U
npumeHenue. Tonyon: cocmas, cmpoeHue, husuyeckue u Xumuyeckue c8oUCmaea (Peakyuu 2aio2eHuposanusi U HUMpo8anus), noyyeHue u
npumenenue. TOKCUYHOCTh apeHOB. | eHeTHYeECKas CBA3b MEXK/y YIIE€BOAOPOJAMH, IPUHAIICKAIIMMHU K PA3JTUYHBIM KJIACCaM.

[IpupoaHbie UCTOUHUKY YTIAeBOAOPOI0B. [IpupoaHbiii ra3 u nonytHele HeQTsHbIE ra3sl. Hed1h 1 e€ nmpoucxoxaenue. CriocoObt
nepepadoTKu HeTU: EPErOHKA, KPEKUHT (TEPMUYECKUH, KaTaTuTHUYeCKuid ), mupoiau3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B
IPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yTrob 1 NPOAYKTHI €ro nepepadboTKu.

OKCIEepUMEHTAJILHBIE METOJIbI U3YUYEHHUS BEIIECTB M X IPEBPAIICHUN | 03HAKOMJIEHHE C 00pa3liaMu IMIacTMAcC, KayuyKOB U
pe3unsbl, Koymekuuu «Hed1b» u «Yronby, MogeTMpoBaHie MOJIEKYI YIJIEBOJIOPOIOB U rajJOreHONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThI: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Brrunciiennst mo ypaBHEHHIO XMMHUYECKOUM peakiiu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MPOIYKTA PEAKIUH 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 MCXOHBIX BEIIECTB MU MPOAYKTOB PEAKIIHH).

Kuciaopoaconepsxkamue opranndecKue coeJMHEHHA

[IpenenbHbIE OTHOATOMHBIE COIUPTHI. METaHOI U 3TAHOI: CTpOeHUE, GU3HUECKIE U XUMUYECKHUE CBOMCTBA (PEaKIU C aKTUBHBIMU
MeTaJlJIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUE), MpUMEHEHNE. BOIOPOIHBIE CBSI3U MEXTY MOJIEKYJIaMU CIIUPTOB. [[elicTBUe MeTaHOa U
ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbBIE CIUPTHL. DTUIICHTIIUKOIb U TIUIEPUH: CTpOeHUE, (U3HUECKIEe U XUMUYECKHUE CBOMCTBA (B3aUM OJICHCTBUE CO
IIEJI0YHBIMU METAJIJIaMU, KAYECTBEHHAs Peaklivsi HA MHOIOAaTOMHbIE CIIUPTHI). JleficTBHe Ha opraHu3M udenoBeka. [[pumenenne rouuepuHa
Y 3TWJICHTJIUKOJIA.

deHo: CTpoeHNEe MOJICKYIbI, PU3NYECKHUE U XUMUYEeCKue cBoiicTBa. TokcuuHocTh henona. [Ipumenenue dhenona.

Anbaerunsl u kemonst. Dopmanberu, aneTaibIerul: CTpoeHne, (U3NIeCKUe U XUMHUECKHE CBOMCTBA (PEaKIINK OKUCIICHUS U
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKLINN ), TOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbrHas U YKCYCHAs! KUCJIOTBL: CTPOEHHUE, (PU3NUYECKUE M XUMUYECKHE
CBOIiCTBa (CBOICTBA, OOIIHME JIJIs Ki1acca KUCIIOT, peaklus dTepuuKainnm), noidydeHue u npuMenenrne. CteaprHoBasi U OJIEMHOBAs
KHUCIIOTHI KaK TIPEICTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbie 3pUphl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['uaponus cinoxubix 3gupos. XKupsl. ['uaponus xupos. [Ipumenenue




®KUPOB. bruonoruueckas posib JKUPOB.

VYrneBosl: cocTaB, KiaccupuKanus yriaeBogoB (MOHO-, IU- U MoJaucaxapusl). ['0k03a — IpoCTeHIMi MOHOCaAXapu/:
OCOOCHHOCTU CTPOECHUSI MOJIEKYJIbI, (PU3NYECKHUE U XUMUYECKUE CBOMCTBA (B3auMoelicteue ¢ ruapokcuaoM meau(ll), okucnenue
aMMHa4HbIM pacTBOpoM okcujia cepedpa(l), BoccraHoBiieHne, OpOKEHUE TITIOKO3bI), HAXOXKACHUE B PUPOJIC, MPUMEHEHHUE,
ounonorunyeckas poisib. @orocuntes. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoHbie noaumepsl. CTpoeHue kpaxmaia U 1esutoao3bl. Gusndeckue u XuMuuecKre CBOMCTBa
Kpaxmaina (TUApPOJIN3, KAYeCTBEHHAs! peaklus ¢ HOJA0M).

OKCIEPUMEHTAJIbHBIC METOJIbI U3YUYEHHUS BEIIESCTB U UX IIPEBPAIIEHUN : TPOBEACHUE, HAOIIOICHUE U OMMCAHNE TEMOHCTPAIIMOHHBIX
OTBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCIeHUe dTaHosa okcuoM Meau(ll)), MHOroaTOMHBIX
CrupTOB (B3auMojieiicTBue raunepuna ¢ ruapokcuaom meau(Il)), anpaeruaos (OkuciIeHHEe aMMHUAYHBIM pacTBopoM okcujia cepedpa(l) u
ruapokcuaom meau(ll), B3aumogeiicTBre Kpaxmaia ¢ H0JI0M), MPOBEJEHNUE MPAKTUYECKONU pabOThI: CBOMCTBA PACTBOpPa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3ana4u.

Brruncnenus mo ypaBHEHHIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOYKTa PEaKIUU 10
U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB HIIM MPOAYKTOB PEAKITUN).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTOTHI KaK aM(pOTepHbIE opraHndeckue coeAnHeHus. dusndyeckue u XuMUYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe
INIMIMHA). bronorunyeckoe 3HaueHUe aMUHOKUCIIOT. [lenTu bl

benku kak mpupoHbIe BHICOKOMOJIEKYIISIpHBbIE coequHenus. [lepBuuHas, BTopuyHas U TpeTUYHAsl CTPYKTypa OeKOB. XUMHUECKHUE
CBOICTBa OEJIKOB: TUAPOJIN3, AeHATYpaIusl, KaueCTBEHHbIE pEeaKI[uu Ha OEKH.

OKCIEPUMEHTAIILHBIC METOJIbI U3YUYECHHS BEUIECTB U UX MPEBPAIICHHN: HAOIIOICHUE U ONTUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypaius OCJIKOB MPU HarPEBaHUU, IIBETHBIE PEAKIIMH OEIKOB.

BricokomoJieKky/JIsIpHbIE COeAMHEHUSA

OCHOBHBIE MTOHATHS XUMUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPU3ALINY, CPEIHSS MOJEKyJsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHUN — MOJIMMEpU3alUs U
MOJIMKOHAEHCALIUS.

OKCTIePUMEHTAILHBIC METOJIbI M3YYCHHS BEIIECTB M MX IPEBPAIICHUN : O3HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIaCTMACC, Kay4yyKOB.

MeXnpeaAMETHbBIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUCHUN OPTaHUYECKON XUMHU B 10 Ki1acce OCyIIECTBIIAETCA Y€PE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U IOHSATUH, SBIISIIOUIUXCS CUCTEMHBIMU /ISl OT/IENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OO6uue ecTecTBEHHO-HAYYHbIE MTOHSATHS: SIBIICHUE, HAYYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUsl, aHAIN3, CUHTE3, KIlacCU(PUKAIIuS,




NEPUOANYHOCTD, HAOIIOICHIE, U3MEPEHUE, SKCTIEPUMEHT, MOICTUPOBAHHE.

dwusuka: MaTepusi, YHEPTHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTe€TUIECKUI YPOBEHb, BEIIECTBO, TENIO, 00BbEM, arperaTHoe
COCTOSIHHME BEIIECTBA, (PH3NUECKre BETUIUHBI i IUHUIIB UX U3MEPECHHS.

buonorus: kinerka, opranuszm, 6uocdepa, 0OMeH BElIeCTB B opranuzme, (POTOCUHTE3, OMOJIOTHUYECKH aKTUBHBIE BellecTBa (OenKH,
YIAEBOABL, KUPbI, HEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPOIBI, IOJE3HBIE UCKOMAeMbIe, TOTUTHBO, PECYPCHI.

TexHomorusi: MUIIEeBbIE TPOAYKTHI, OCHOBHI PAllMOHATILHOTO MATAHUS, MOIOIIIUE CPECTBA, TIEKAPCTBEHHBIE U KOCMETHIECKHE
npernaparhbl, MaTepHallbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA [TPOI' PAMMBI 11O XMMHWUN HA BA30OBOM YPOBHE CPEJIHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yIbTaTaM OCBOCHHUS 00yJarOIIUMHUCS TPOTPaMM CPEAHEro o0IIero oopa3oBaHus
(JTMYHOCTHBIM, METAMIPEIMETHBIM U TIPEAMETHBIM). HaydHO-MeTOAMYECKOM OCHOBOM /ISl pa3pabOTKH ITAHUPYEMBIX PE3yIbTATOB
OCBOCHHS IPOTPAMM CPETHET0 00IIET0 00pa30BaHUs SBJISIETCS CUCTEMHO-ACSITEIIbHOCTHBIH IMOIXO0].

B coOTBEeTCTBUM C CUCTEMHO-EATEIBHOCTHBIM MOAX0JIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MIPEAMETa « X UMUS» Ha
YPOBHE CpeAHero o0Iero 00pa3oBaHus BbIACICHBI CIICAYIOIIAE COCTABIISAIONIHE:

0CO3HAaHKE 00YYAIOIIUMHUCS POCCUICKON TPaXkIaHCKON MICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U
CaMOOIIPEICIICHHUIO;

HaJIMYMe MOTHBAIIMU K O0yUYCHHIO;

TeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHUI JTMYHOCTH HA OCHOBE KITFOUEBBIX IICHHOCTEH U HCTOPUYCCKUX TPATULIHIA
0a30BOI1 HAYKH XUMUU;

TOTOBHOCTB M CIIOCOOHOCTH 00YYAFOIINXCSI PYKOBOJICTBOBATHCS B CBOCH JICSITEITLHOCTH IIEHHOCTHO-CMBICIIOBEIMH YCTaHOBKaMH,
MPHUCYIIUMH EITOCTHOW CUCTEME XMMHUIECKOT0o 00pa3oBaHus;

HAJIMYHUE MPABOCO3HAHUS YKOJIOTHUECKOM KYJIbTYpPhI U CIOCOOHOCTH CTABHUTD IEJTH U CTPOUTH JKU3HCHHBIC IJIaHbI.

JIMYHOCTHBIC PE3YJIBTAThI OCBOCHUS MTPEIMETa « XUMUS» JTIOCTHTAIOTCS B €MHCTBE YI€OHOW W BOCTIMTATEIIBHOMN JCSITEITLHOCTH B
COOTBETCTBHH C TYMAaHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH M HJICATTAMH POCCUHCKOTO
IpaXkIaHCKOTO OOIIeCTBa, MPUHATHIMH B O0OIIIECTBE HOPMaMU | MPABUJIAMH MTOBEICHHUS, CITOCOOCTBYIONTMMH MPOIIECCaM CaMOIIO3HAHUS,
caMOpa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTH 00YYaIOIIHXCS.

JIMYHOCTHBIC PE3YJIBTAThI OCBOCHHUS MIPEIMETa «XUMUS» OTPAKAIOT C(HOPMHUPOBAHHOCTH OIBITA ITO3HABATEIIBHON M MMPAKTUYCCKOM



JESATETHPHOCTH 00YJAIONTUXCS TI0 PeaT3aIlii IPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpakaaHCKOro BOCIIUTAHMS

OCO3HaHWS 00YYAIOIIUMHUCS CBOMX KOHCTUTYITMOHHBIX MPAB M 0053aHHOCTEH, YBOXKCHHS K 3aKOHY U TIPABOTIOPSAKY;

MIPEICTABICHUS O COIMMAILHBIX HOPMaX U MpaBUjIaX MEKIUIHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOMW TBOPYECKOH JCSITCIILHOCTH TIPH CO3/IaHUN YICOHBIX MPOCKTOB, PEIICHUH YICOHBIX U TO3HABATCIIBHBIX
3aJ1a4, BBIMOJTHECHUH XUMHUECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH IMMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX P aHAJIM3E Pa3IMYHbIX BUIOB YIeOHOMH
TESATEITBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS .

IIEHHOCTHOT'O OTHOIIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJICJIUI0 OTCYCCTBEHHOW XUMUU;

YBaXCHHS K MTPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U TIPAKTUICCKOTO MIPUMEHEHUSI XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKCHUS
HAyKHW €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOICHUH, KPOIIOTIIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, MTOCTOSTHHOTO TPY1a YYEHBIX
PAKTHKOB;

WHTEpEeca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U TIOCICAYIOIIEM aHaIN3¢ HHPOPMAIIUH O TICPEIOBBIX JOCTHIKEHUSIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MMOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAI[H, CBA3aHHBIC C XUMUUYECKIUMU SIBIICHUSMH,
¥ IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBE/IEHNE U MTOCTYIIKM CBOMX TOBapHILEH ¢ MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE
MOCJIC/ICTBUN ATUX MOCTYIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHHUSI [ICHHOCTEH 3I0POBOTO M O€30MMacHOro 00pasa KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY
(bU3HUYECKOMY U TICUXHYECKOMY 3/I0POBbIO;

coOmroIeH s TTpaBuiI 0€30MacCHOT0 O0OpaIleHus C BEIECTBAMHU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOM JAEATEIHHOCTH;

MOHUMAaHUS [IEHHOCTH MPABUI UHANBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHUS B CUTYAIUAX, YTPOKAIOIUX
310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMSI TIOCTEACTBUI M HEMPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypEHHUs);

5) Tpy/10BOTr0 BOCIIUTAHUSI:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIHCKOMN ACATEIHBHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHUX
BUJIAX JICATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYCCKUX 3a71a4 COIMAIbHOW HAMPaBIEHHOCTH (B paMKaX CBOETO KJlacca,
IIKOJIBI);



HMHTEpeca K MPAKTUYECKOMY U3YUYEeHUIO Mpodeccuil pa3auyHoro pojia, B TOM YUCJIE Ha OCHOBE MIPUMEHEHHUSI IPEAMETHBIX 3HAHUMN 110
XUMUU;

YBAXEHUA K TPYAY, JIIOIAAM TPYJla U pe3yabTaTaM TPYAOBON AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIbHOU TPAEKTOpUM 00pa3oBaHus, Oyyliel mpodeccuu u peanusaiuu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

AKOJIOTUUYECKH 11e71eCO000pa3HOro OTHOIICHUS K MPUPOJIE, KAK UICTOUHUKY CYIIIECTBOBAHUS KM3HU HA 3eMJIe;

MMOHUMAaHMS TJI00ATBHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM, BIUSHUS Y KOHOMUUYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOTHON U
COLIMAJIBHOM CPELbI;

OCO3HAHUS HEOOXOIMMOCTH UCIIOJIL30BaHUS IOCTUKEHUN XUMUHM JIJI PEUISHUS BOIPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOTO HETIPUATHS JEHCTBUM, MPUHOCSIIIINX BPEJ OKPYKAIOIIEH MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJIArONPHUSITHHIE
AKOJIOTUYECKHUE TTOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MIPEAOTBPAIIATh UX;

HaJIM4YUs pa3BUTOTO SKOJIOTUUYECKOTO MBIIIJIEHUS, SKOJOTMYECKON KYIbTYpPBhI, ONbITA AEATEIBHOCTH IKOJIOTUUECKON
HAIPaBJIEHHOCTH, YMEHHUSI PYKOBOJICTBOBAThCS UMU B NMO3HABATEIbHONW, KOMMYHUKATUBHON U COIMAIbHOMN MPaKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSATH HJICOJIOTUH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUS CHeMPUKN XUMUU KaK HAyKU, OCO3HaHUs €€ poiu B POPMUPOBAHUH PALIMOHATIBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUN
IIEJIOCTHOTO MPEICTABIICHUS 00 OKPY>KAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIbI M YEJIOBEKA, B MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHun npodieM cCoXpaHeHUs TPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XMUMUH /I COBPEMEHHOM IIMBUIIM3AIMU: B €€ TYMAaHUCTUYECKON HAMPABIEHHOCTH U BaKHOM
POJIK B CO3/JaHUU HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHBI, PEIICHUH II100aTbHBIX TPOOJIEM YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPBEBOH, IHEPTreTUUECKOM, MUIIIEBON M AKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECIICYEHUH YCIOBUHN YCIIEITHOTO TPYaa
Y DKOJIOTHYECKH KOMGOPTHON KU3HU KaXKJIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IOHUMAHHUS CYIIIHOCTH METOJIOB MMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHbBIX HayKaXx,
CIIOCOOHOCTH HCIIONIB30BAThH MOJTyYaeMble 3HAHUS I aHAIM3a U OOBSICHEHHMSI SIBJICHUI OKPYKAIOIIEro MUPa U MIPOUCXOISAIINX B HEM
W3MEHEHHM, YMEHUS JIeaTh 000OCHOBAHHBIE 3aKITIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIONTUXCS TAHHBIX C [EJBI0 MOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO UCIIOJIB30BATh XMMHUYECKUE 3HAHUS JIJIS1 PEIICHUS MPOOJIeM B PEaIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHUIO 1 CAMOOOPA30BAHMIO, K AKTHBHOMY TOJTYYEHHUIO HOBBIX 3HAHUH TI0
XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyZa B pa3iMuHbIX chepax npodeccuoHanbHON AesSTEIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YUEOHOr0O MpeaMeTa « XMMUs» Ha YPOBHE CPEAHEr0 o01Iero o0pa3oBaHus BKIKOYAIOT:

3HaYMMBbIE JJ11 (POPMUPOBAHMSI MUPOBO33PEHHS 00YUAIOIIMNXCSA MEXKIUCUUITTMHAPHBIE (MEXIPEIMETHbIE) 00IIEeHAYYHbIE TOHATHUS,
OTpa)karolue EeJIOCTHOCTh HAYYHOW KapTHHBI MUpa U ceu(pUKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BELIECTBO, SHEPI'Usl, SIBJICHHUE, MPOIIECC, CUCTEMA, Hay4HbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUsl, UCCIIEOBaHHE,
Ha0JI0ICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpPCAJIbHbIE yueOHbIE eHCTBUA (TO3HABATENIbHbIE, KOMMYHUKATUBHbBIE, PETYIATUBHBIC), oOecneunBaromuye GopMupoBaHme
(GyHKUMOHAIBHON IPAMOTHOCTH M COLIMATILHON KOMIETEHIIUN 00y4YaromuXcs;

CIIOCOOHOCTh 00YYaIOIIMXCS UCIOJIb30BATh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIE
yueOHbIe IEUCTBUS B MO3HABATEIHHOM U COLMANIBHON MPaKTUKE.

MeranpenMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMH MMO3HABATEIBHBIMU, KOMMYHUKATUBHBIMU U
PETYISITUBHBIMU IEUCTBUSIMU.

OB.]'Ia)IeHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHbIMI/I NMOo3HaBaTCJIbHBIMH HeﬁCTBHHMH:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEIATh LEJIH ACATSIIBHOCTH, 3aJ1aBasi MapamMeTPhbl U KPUTEPUU UX JOCTHUKEHUS, COOTHOCUTH PE3YJIbTATHI AESTEIBHOCTH C
IMOCTaBJICHHBIMH 1IEISIMH;

UCIIOJIb30BaTh TP OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS! — BBIICIIATh XapaKTEPHbIE MPU3HAKU MMOHITUN U
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCTIOJIB30BAaTh COOTBETCTBYIONINE IMMOHATHS JJIsI OOBSICHEHHS OTICIIBHBIX (DAKTOB U SBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJI KIaCCU(DHUKAIIUK BEIICCTB U XUMHUUECKUX PEAKITHA;

YCTaHaBJIMBATh NPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXY U3YYA€MbIMHU SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKICHUS (MHIYKTUBHBIC, IETYKTUBHBIC, TIO aHAJIOTHH ), BBISABISATH 3aKOHOMEPHOCTH M ITPOTUBOPEUHUS B
paccMaTpUBaEMBbIX SIBICHUAX, (DOPMYIMPOBATH BHIBOABI M 3aKIIFOUCHUS;

MIPUMEHSITH B IIPOIIECCE TTO3HAHMS, UCITOIh3YEMbIE B XUMHH CUMBOJINYECKHE (3HAKOBBIE) MOJICIIH, TPEOOPa30BLIBATH MOICITBHBIC
MPEJICTaBICHUS — XMMUYECKHUM 3HAK (CUMBOJI) 2JIEMEHTa, XUMUUYecKas GopMyIia, ypaBHCHHE XUMUYECKONU PEAKIIMU — MPU PEIICHUN
y4eOHBIX TTO3HABATEIBHBIX U MPAKTHUYECKUX 3a/1a4, TPUMEHATh Ha3BaHHbBIC MOJICJIbHBIE MPEICTABICHUS JJIs BBIABICHUS XapaKTePHBIX
MPU3HAKOB U3YYaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUN.

2) 0a30BblIe HcCCIeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIIUN;



(opMyIHpOBaTH UEIH U 33Ja41 UCCIEAOBAHMS, UCIIOIb30BaTh MOCTABIECHHBIE U CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIE BOIIPOCHI B
KaueCcTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI AJ11 (POPMUPOBAHMS TUIIOTE3BI MO MIPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJI€Th HABBIKAMHU CaMOCTOATEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUS
HaO0JII0AaTh 32 XOAO0M IpOIlecca, CAMOCTOSTENBHO MPOrHO3UPOBATh €r0 PE3YNbTAT, (POPMYIUPOBATH OOOOIIEHNS U BBIBOABI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YIbTATOB HCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPO/IENIaHHOMN padoTe;

MPUOOPETATH OMBIT YYEHUUECKOM HCCIIeIOBATENBCKON U MPOEKTHOM AESTEIbHOCTH, IPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTB K
CaMOCTOSITEJIbHOMY MOUCKY METOJIOB PELICHMS MPAKTHUECKUX 3a1a4, IPUMEHEHUIO Pa3IUYHbIX METOJOB MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3TUUHBIX HCTOYHUKAX MHPOPMALIMK (HayYHO-TIOMYJIApHAs JTUTEpaTypa XUMUUYECKOT0 COAEepKaHus,
CIpaBOYHbIE MOCOOUS, pecypchl HTEpHETa), aHaTu3UpoBaTh HHPOPMALIMIO PA3IMYHBIX BUIOB U (POPM Ipe/icTaBIeHUs, KPUTUUECKU
OLICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyIHpPOBATH 3aMPOCHl U MPUMEHSATH PA3IUYHbIE METO/IbI IIPU MOUCKE U 0TOOpE MHPOPMALIMH, HEOOXOAUMOMN ISl BBITIOTHEH Ul
y4eOHBIX 3a]1a4 ONpPEACTIEHHOTO TUIIA;

pUOOPETATh ONBIT UCTIOIB30BAHUS UH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U PAa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMANIbHYIO (OopMy MpecTaBiIeHus: HHGOpMaIK (CXeMbl, rpaduKH, TUarpaMMbl, TaOJIULbI, pUCYHKA
" apyrue);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IpU padboTe ¢ XMMHUECKO HH(POpMalUen: MPUMEHSATh MEKITPEIMETHbIE
(pusnueckne U MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (DOPMYITbl, a00peBHATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBJaanenue YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA AEHCTBUSIMM

3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/1aeMOI TeMbI B X0JI¢ AHAIOra
W/WIA TUCKYCCHHU, BBHICKA3bIBaTh HJICH, (OPMYITUPOBATH CBOM MPE/IOKEHUSI OTHOCUTEIILHO BBITIONHEHUS TMPEJIOKSHHOH 3a1a4u;
BBICTYTIATh C MPE3CHTAIUEH PE3YIHTATOB MO3HABATEIHHON JEATEIHHOCTH, MOJIYYCHHBIX CAMOCTOSATEIHHO M COBMECTHO CO
CBEPCTHHKAMH TP BHIMIOJTHEHUN XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHUECKOW pabOoThI IO UCCIEAOBAHUIO CBOMCTB N3y4aeMbIX BEIECTB,
peanu3anuu yueoHOro mpoekTa u GopmMyaupoBaTh BEIBOIBI
0 pe3yibTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MMyTEM COTIIACOBAHUS MO3UIIUN B X0J1e 00CYXKICHHS 1 OOMEHAa MHEHHUSMH.

OBJaanenue YHUBEPCAJIBbHBIMHU PEryJATUBHBIMUA AeMCTBUSIMM:

CaMOCTOSITEIBHO INIAHUPOBATH U OCYILECTBIIATH CBOKO ITO3HABATENBHYIO AEATEIIBHOCTD, ONPEIEIIss €€ Ueln U 3aa4u,
KOHTPOJIMPOBATH U IO MEPE HEOOXOAUMOCTH KOPPEKTUPOBATH MpE/IaracMblil alrOPUTM JEUCTBUI IIPU BHIIOJHEHUHN YUYE€OHBIX U



UCCJIEeI0BATEIbCKUX 3a/1a4, BEIOUpaTh Hanbosee 3p(HEeKTUBHBIN cIOCO0 UX PEIIeHUs ¢ YYETOM MOJyYEeHHs] HOBBIX 3HAHUM O BEIIECTBAaX U
XUMHYECKUX PEAKIIUX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH €ATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranudeckasi XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN O XUMHYECKON COCTABIISIONICH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPa, POJIU XUMUU B
MO3HAHUU SIBICHUHN TPUPOIbI, B GOPMUPOBAHUN MBIIIUICHUS U KYJIBTYPhl TUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOX0IUMOMN
JUTSL PEIICHUS TPAKTUUECKUX 3aJ1a4 U DKOJIOTHUECKH 0O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IMIPUPOHOMN CPEJIE;

BJIAJICHNE CUCTEMOW XUMHYECKUX 3HAHUH, KOTOPasi BKJIFOYAET: OCHOBOIOJIATAIOIINE TTOHATHS (XUMUUECKUHN JIEMEHT, aToM,
AIIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJla, BaJIGHTHOCTD, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKas CBS3b, CTPYKTYpHas (hopMmyna
(pa3BépHyTas U COKpaIéHHas ), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHBIN CKEIeT, GYHKIIMOHAIbHAS TPYIINa, paguKal,
U30MEpUsl, ©30MEPhI, TOMOJIOTHYECKHUU PsIJI, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U a30TCOAEPIKAIINE COCTUHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHHUS ); TEOPUU U 3aKOHBI (TEOpUs CTPOEHHUs opraHnnyeckux Bemiects A. M. byTtieposa,
3aKOH COXPaHEHUS MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMHUH; MUPOBO33PEHUECKHIE 3HAHUS, JIeKAIle B OCHOBE
NOHUMAaHUS MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (aKTOJIOTHYECKHE CBEJIEHUS O CBOIMCTBAaX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCTIOIb30BAHUN BAKHEUIITUX OPTaHUUECKHUX BEIIECTB B OBITY U IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBIABIATH XapaKTepPHbIC MPU3HAKU TTOHITHH, YCTAHABIMBATD X B3aUMOCBSI3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIME MOHATHUS MIPH OMMCAHUU COCTaBa, CTPOSHUS U MPEBPAILICHUN OPTaHUYECKUX COCIUHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUH HCIOIH30BATh XUMUYECKYIO CHUMBOJIUKY JJISI COCTABICHUS MOJICKYISIPHBIX M CTPYKTYPHBIX
(pa3BEpHyYTOI1, COKpaIEHHO) (POpPMYIT OpraHNYECKUX BEIIECTB U YPABHEHU N XUMHUUECKUX PEAKIINA, U3TOTaBIMBATH MOJIEIN MOJICKYII
OpPraHUYECKUX BEIIECTB JJISl MJUTFOCTPAUA UX XUMUUYECKOT0 U MIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI YCTAaHABIMBATH MPUHAIJICKHOCTh U3YYCHHBIX OPTAHMYECKUX BEIECTB MO0 UX COCTaBY M CTPOCHHIO K
OTpeIeIEHHOMY KJIacCy/TpyIie coeuHEHUH (YIIIeBOIOPOIbI, KHCIOPO M a30TCOAEPKAIINE COSAMHEHHS, BBICOKOMOJICKYIISIPHBIC
COEIMHEHUs ), [aBaTh UM Ha3BaHus 1o cucrematuiueckoi HomeHknatype (IUPAC), a Takke npuBOIUTH TPUBUAIBHBIE HA3BAHUS
OTJIEIHHBIX OPTAaHUYECKUX BEMIECTB (ITUJIEH, TPOIUJICH, alleTHIICH, STHJICHTJIMKOJIb, TIIMIEPUH, (heHoI, (hopManbaeru, areTaabIeT I,
MypaBbUHAs KHCIIOTA, YKCYCHasl KUCIIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a, PPyKTO3a, KpaxMmal, IeJUI0103a,
TJTUIMH);

c(hOpMHUPOBAHHOCTH YMEHHUSI ONIPEACIATh BUIbl XUMHUECKOM CBSI3M B OPTAHMYECKUX COSTUHEHUSIX (OAMHAPHBIE U KPaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHUS oprannueckux Bemects A. M. bytnepoBa st 00bsicCHEHUS



3aBUCHMOCTHU CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHMUSI; 3aKOH COXPAHEHHUSI MACCHI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTAB, CTPOCHHE, (U3UUECKUE U XUMUUECKHE CBOMCTBA TUTIMYHBIX MPE/ICTaBUTEIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, dTHIICH, PONUJIEH, alleTulieH, OytaaueH-1,3, metmnOyraauen-1,3, 6eHsou,
METaHOJ, 3TaHOJI, STUJICHTJIMKOb, TJIULEPUH, PEHOJI, alleTANIbJIETH/, MypaBbUHAS U YKCYCHAsl KMCJIOTHI, TJII0K03a, KpaxMall, eJIIi0103a,
aMUHOYKCYCHasl KUCIIOTA), WILTIOCTPUPOBATH TEHETHUYECKYIO CBSI3b MEXKY HUMHU YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTJIEBOJAOPOJAHOTO CHIPhs (HE(Th, MPUPOAHBINA ra3, Yrolib), CIIOCOOBI UX
nepepaboTKu U MPAKTHUYECKOE TPUMEHEHHE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOUTH BHIYUCICHHS TT0 XUMUYECKUM YPaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO
BEILIECTBA WM MPOJYKTa PEaKIUHU M0 U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIIUHN);

c(hopMUPOBAHHOCTh YMEHUM BIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJ[aX HAYUYHOT'O TIO3HAHUSI, UCTIOJIb3YEMbIX B XUMUH TPU
M3YUYEHUH BEIIECTB U XUMUUYECKUX SIBJICHUU (HAaOJI0/ICHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICTMPOBAHNE), UCIIOIH30BaTh CUCTEMHBIC
XUMUYECKUE 3HAHUS JJIsl TPUHATHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYAIIMSIX, CBI3aHHBIX C BEIICCTBAMH M X IPUMECHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUjIa MOJIB30BAHUS XUMUYECKON MOCYA0H 1 JJabOpaTOPHBIM 000PY0BAaHUEM, a TAKKE
npaBuiia oOpalleHusl C BENECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMHU 110 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUUECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOIHIATH XUMHUUECKUN HKCIIEPUMEHT (TIPEBPAILEHUsI OPTAaHUYECKUX BEIIECTB MPH
HarpeBaHUH, MOJYYSHUE ITUIICHA U U3YUCHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMHM OPTAaHUUECKHUX BEIECTB, JeHATYypalus OeIKOB pu
HarpeBaHMHU, IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MIPABWIIAMH TE€XHUKH 0€30MaCHOCTHU MpU 0OpaIieH!H C BEIIeCTBAMU U
1a60paTOPHBIM 000PYAOBAHUEM, MPECTABIATH PE3yIbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (popMe 3arucu ypaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHUM KPUTHUECKH aHATU3UPOBATh XUMHUUECKYIO HH(POPMAIIUIO, MTOTYyYaeMYIO U3 PAa3HBIX HCTOYHUKOB
(cpenctBa maccoBoit nHpopManuu, UHTEpHET U IPyTux);

c(hOpMHPOBAHHOCTh YMEHHM COOTIOAATH MPAaBUIIA HKOJIOTHYECKH IEI€CO00pa3HOro MOBEICHUS B OBITY U TPYJOBOM IEATETLHOCTH B
LEJISIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOUIEH MIPUPOIHON CPEe/bl, 0CO3HABATh OMACHOCTh BO3JEHUCTBUS HA KUBbIE OPTaHU3MBbI
OTIpeICIEHHBIX OPTAHNMYECKUX BEIECTB, MOHMUMAas cMbIch nokaszatens [1/IK, moscHaTh Ha mpumepax crocoObl YMEHBIIEHUS U
MPEAOTBPAILECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUTSE 00YUaIOIUXCS C OTPAHNYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHUE MMPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOIaX
MO3HAHUS BEILIECTB M XUMUYECKUX SIBICHUI;

JUTSI CIICTIBIX W CTAa00BUIANINX 00YUYAIOMINXCS: YMEHUE UCTIONB30BaTh pelbe(HO-TOUeUHYI0 cucTeMy obo3naduenuit JI. bpaiins ms
3aMUCU XUMUYECKUX POpMyTI.



IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

IIpenmeT opraHn4ecKo XUMUU, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE
Teopust ctpoeHns: oprannyeckux coequuenud A. M. bytnepoBa, €€ OCHOBHbIE
1nonoxxenust

[IpencraBnenue o kiaccudpukauu opraHuyeckux pemiects. Homenknatypa
1(cucremartryeckas) U TPMBUATbHBIC HA3BaHUS OPTaHUYECKUX BEIIECTB

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUN PsiT

MerTaH 1 3TaH — MPOCTEUIINE MTPEICTABUTENH ATKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTWICH U NPONUIICH — MPOCTEUIINE TPEICTABUTENH aTKEHOB

[Tpaktrueckas padota Ne 1. «[lomyueHue 3TUIeHa U U3YUYCHHUE €TO CBOWCTRBY
Ankanuensl. byranuen-1,3 u metunoyraauen-1,3. [TonyuyeHre CHHTETUYECKOTO
Kay4yyKa U PE3HHbI

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Psifl. ALIETUIIEH —
IPOCTEUIINI NPEICTABUTEND aJTKHHOB

Boluncnenuns no ypaBHEHUI0 XUMAYECKON peakuu

ApeHbl: 0€H301 U TOIyoJI. TOKCHYHOCTh apEHOB

I'eneTnyeckas cBA3b yIiI€BOJOPOIOB, MPUHAMIEKAIINX K PA3JIMYHBIM KiIaccam
[IpupoaHbie HCTOYHHUKY YTIEBOAOPOIOB: TPUPOIHBINA a3 U MOMYTHHIE HEPTAHBIEC Ta3bl,
HeTh ¥ IPOYKTHI €€ rmepepadoTKu

[IpupoaHbIe HCTOYHHUKY YTIEBOJAOPOIOB: TPUPOIHBINA a3 U MOMYTHHIE HEPTAHBIEC Ta3HI,
He(Th U IPOIYKTHI €€ mepepadoTKu

KontponbHas paboTa no pazaeny «YTiIeBoA0POIbD)

[IpenenbHbIE ONHOATOMHBIE CIIMPTHL: METAHOJI M 3TaHOJ. BogopoiHas CBsA3b
MHOroaTroMHbIE€ CIUPTHI: STUJICHTJIMKOIb U TJIULEPUH

DeHo: CTpOeHNE MOJICKYJITBI, PU3NYECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHHE
Anbaeruasl: GpopMambIACTHIT U AlleTANbICTH . AIIETOH

OnHOOCHOBHBIE TIPe/ie/IbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAsl U YKCYCHAsI
[TpakTuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU KUCIOTBI»



CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK MIPEACTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT
Mpbuta Kak CoJId BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE CHCTBUE

CnoxHbie 2pUpPhI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX 3PUPOB
Kupbl: ruapoaus3, npuMeHeHue, OMoJIOrHYecKasi pojb KUPOB

VYrneBoabl: cocTaB, kinaccudukanus. BaxkHere npeacTaBuTeNu: TIr0Ko3a, GpyKTo3a,
caxaposa

Kpaxman u uennroio3a Kak OpUpOIHbIE MOJIUMEPHI

KontponbHas pabota no paszaeny «Kucimopoicoaepxaiiie opraHndecKiue CoOeTMHEHUSD
AMWHBI: METUJIAMUH U aHWJIUH

AMMHOKHUCIIOTHI Kak aM(pOTEPHBIC OPraHUYECKUE COSTMHEHUS, UX OMOJIOTMYECKOe
3HaueHue. [lenTuanpl

benku kak mpupoaHbIE BBICOKOMOJIEKYIAPHBIE COSUHEHUS

OCHOBHBIE TTOHATHUS XUMHUHU BICOKOMOJIEKYJISIPHBIX COCMHEHUI

OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHnid. [lmactmacchl,
Kay4yKH, BOJIOKHA

[[[IpenMeT opraHM4YeCKOM XUMUH, €€
BO3HHWKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE |

[[Teopus cTpoeHUs: OpraHUuuYEeCKUX COCTUHEHUM A.
M. BytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUA ||

[[TIpencraBnenue o K1acCH(pUKAIUUA OPTAHUYECKUX
BemlecTB. HomeHnkiatrypa (cuctemaruueckas) u
TPUBHAJIbHBIC HA3BAHUSI OPTaHUYECKUX BEILIECTR] |
[[AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM
psia]]

[[MeTaH u 3TaH — MPOCTEUIINE TTPEICTABUTEIIN
aJKaHOB]|

[[ ATKEHBI: COCTaB U CTPOSHHE, CBOMCTRA]|



[[DTueH 1 NponuIIeH — NpocTermne
MPEICTABUTENIN AJKEHOB] |

[[[TpakTueckas padota Ne 1. «Ilonyyenue sTuneHa
Y U3YYEHUE €TO CBOMCTBY]]

[[Ankanuensl. byranuen-1,3 u metunoyraauen-1,3.
[Tony4yeHrne CUHTETUYECKOTO KayuyKa U PE3UHBI | |

[[ ATKHUHBI: cOCTaB M1 OCOOCHHOCTU CTPOCHUS,
TOMOJIOTUYECKUI PAI. ALETHIIEH — IPOCTENIINI
MPEJICTABUTEIb ATKUHOB] |

[[Beraucienus no ypaBHEHUIO XUMHAYECKOM
peakuun||

[[Apensi: 6eH3011 ¥ TOIYO0JI. TOKCUMYHOCTH apeHOB] |
[[['eHeTHUYECKAs CBSI3b YTJIEBOJAOPOIOB,
NPUHAIIEKAIINX K pa3IUYHbIM KiaccaMm] |
[[IIprpoaHbIE UICTOUHUKH YTJIEBOJAOPOIOB:
MPUPOIHBIN Ta3 U MONyTHBIE HEPTAHBIC Ta3bl, HEPTH
U TIPOJIYKTHI €€ repepadoTKu|]

[[IIprpoaHbIE UCTOUHUKH YTJIEBOJAOPOIOB:
MIPUPOJIHBIN Ta3 U MOMyTHBIE He(TSIHBIEC Ta3bl, HEPTH
Y TIPOYKTHI €€ rmepepaboTKu]]

[[KoHnTposbHas paboTa mo pasueiny
«YTIeBOA0PObI» ]

[[IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U
sTaHoj. BomopoaHas cBs3b|]

[[MHOroaTOMHBIE CIIUPTHI: STUJICHTJIUKOIb U
TJIUIEPHUH] |

[[@enou: cTpoeHne MOJICKYIIbI, (PU3UICCKHUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE ||
[[Anpaeruasl: popManbIerul U aneTaabIeThI.
AnertoH]]



[[OnHOOCHOBHBIE MpeieibHbIE KAPOOHOBBIE
KHMCJIOTBI: MypaBbHHAs U YKCYCHas ||

[[[IpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KUCIOTBI» ]

[[CTeapuHOBas U OJIEUHOBASA KUCIIOTHI, KaK
MPEJACTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT]]

[[MbL1a KaKk COJU BBICIITUX KAPOOHOBBIX KUCIIOT, UX
MorolIee JecTBHE] |

[[CroxxHbIe 23pupbl KaK MTPOU3BOIHbIE KAPOOHOBBIX
KUCHOT. ['uaponu3 cinoxHbIX 3pupoB]]

[[PKupsl: ruaponns, npuMeHeHne, Ouosornyeckas
POJIb )KUPOB] |

[[VrneBonpl: cocTaB, knaccudukanus. Baxxueime
peJCTaBUTENN  TJIF0K03a, (PPYKTO3a, caxapo3a]]

[[Kpaxman u 11eutro103a Kak MprupoIHbIe
OJIUMEPHI | |

[[KonTpospHas paboTa mo pasueiny
«Kucnoponcoaepkamiue opraHuuecKue
COCIMHEHUS | |

[[AMUHBI: METHUJIAMUH ¥ aHWJIHH ]
[[AMHUHOKHUCIOTHI Kak aM(pOTEPHBIC OPTaHUICCKHE
COEJIMHEHUS, UX OMOJIOTHYECKOE 3HAUCHHE.
ITentuae1] ]

[[besnku Kak TpUpOAHBIE BHICOKOMOJIEKYJISAPHBIC
COCIMHECHUA ||

[[OcHOBHBIC METOJBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX cOenHEHUM. [InacTmaccsl,
Kay4yKHd, BOJIOKHA] |

[[OcHOBHBIE MOHATHS XUMUHU BEICOKOMOJIEKYJIIPHBIX
COCJIMHEHUH ||



Hroro 68 uacos

YYEBHO-METOANUYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AkumonepHoe obuiectBo «M3natensctBo «IIpocBemienne»

* Xumus, 10-11 knacesl/ Kypun A.A., Akiimoneproe obuiectBo «M3narensctBo «lIpocBenienue



