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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouast mporpamMma mo XuMuM sl oOydaromuxcss 8 KIACCOB COCTaBJICHAa Ha OCHOBE TpeOoBaHH K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MHpPOTpamMMbl OCHOBHOTO 0O0miero oOpa3oBaHus,
npeacTraBieHHbIX B DenepaqbHOM TOCYIApCTBEHHOM 00pa3oBaTeNbHOM CTaHIAPTE OCHOBHOTO OOIIETro
o0Opa3zoBaHus, ¢ y4€TOM pacnpeie’€HHBIX 110 KIaccaM MPOBEPSeMbIX TpeOOBaHUH K pe3ybTaTaM OCBOCHUS
OCHOBHOHM 00pa30BaTeIbHOIN MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS M DJIEMEHTOB COJICPKAHHS,
MPEJCTAaBICHHBIX B YHHMBEPCAJBHOM KOAM(UKATOpPE IO XUMHH, a Takke Ha OCHOBe llpumepHOi
[IPOrpaMMbl BOCIIUTAHUSA OOYYaIOLIMXCSl MPU IMOJIyYEHUU OCHOBHOTO OOHIEro 0Opa3oBaHMSI U C YYETOM
Konnenmmu npenogaBanust yaeOHOro npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranu3anusax Poccuiickoit
Odenepanyy, peaau3yloIIUX OCHOBHbIE 001IeoOpa3oBaTenbHble nporpammbl (yrB. Pemenunem Komnerun
Munnpocsemienus: Poccuu, nporokos ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxmag yuebHoro mnpeaMera «XuMHsS» B JOCTHKEHHE 1I€Jeil OCHOBHOro oOmero oOpa3oBaHUs
00yCIIOBJIE€H BO MHOTOM 3HAUY€HHEM XHMHUYECKOW HAayKd B IMO3HAHUH 3aKOHOB TMPUPOIbI, B PA3BUTHU
MIPOM3BOIUTENBHBIX CHJI O0IIECTBA U CO3/TaHUU HOBOM 0a3bl MaTepuabHON KyJIbTYpHI.

XUMHST KaKk 3JEMEHT CHUCTEeMBbl €CTECTBEHHBIX HAyK pacrmpoCTpaHWiia CBOE BIMSHHE Ha BCe 00JacTh
YeJI0BEYECKOr0 CYILIECTBOBaHMS, 3ajajla HOBOE BHUACHHE MHpA, CTaja HEOTHEMJIEMBbIM KOMIIOHEHTOM
MHUPOBOU KyJbTYphl, HEOOXOJUMBIM YCIOBHEM HU3HU OOIIECTBAa: 3HAHWE XHMHUHU CIY>KUT OCHOBOM JUIs
(hopMHUpOBaHUSI MUPOBO33PEHHSI YEIOBEKA, €r0 MPEICTaBICHUA 0 MaTepuaibHOM €IMHCTBE MUPA; BAXKHYIO
poJib urparoT (popmMupyeMble XUMHUEH MPEICTaBICHHUSI O B3aMMOIPEBPALICHUSIX SHEPTUU U 00 3BOJIIOLHH
BEIIECTB B IPUPOJIC; COBPEMEHHAsi XUMHUs HaIlpaBJIeHa Ha pelieHHe riI00albHBIX MPOoOJIeM YCTOHYHMBOIO
pPa3BUTHS 4YEJIOBEUECTBA — CBHIPhEBOM, HSHEPreTUUYECKOM, MHUIIEBOM M DKOJOTHYECKOW O€30I1acHOCTH,
poOJIeM 31paBOOXPaHEHHUSI.

B YCI0OBHAX BO3pacCTarOIICro 3HAYCHHUA XUMUHN B JKU3HU 06H_[€CTBa CYIIECTBEHHO ITOBBICHUJIACH POJIb
XHUMHNYCCKOTI'O O6pa3OBaHI/I$I. B mrane conraJin3allii OHO ABJIACTCA OJHHUM U3 YCJIOBI/Iﬁ (bOpMHpOBaHI/Iﬂ
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé pa3BUTHA.

CoBpeMEHHOMY YE€JIOBEKY XMMUYECKHE 3HAHUS HEOOXOAMMBI Uil MpUOOpeTeHHs] OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO Y4aCTBOBATH B MHOIOOOpa3HOit
KU3HU OOILEeCTBA, JUIsI OCO3HAHWS BAXKHOCTH Pa3yMHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U 370POBBIO
JOPYTUX, K OKpYKarollel NpUpoIHOI cpelie, 11 TPaMOTHOTO MOBEACHHUS TP MCIIOIb30BAHUU PA3INYHBIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XUMHUYECKOe O6p8.30BaHI/Ie B OCHOBHOH IIKOJI€ SBJISETCS 0A30BBIM II0 OTHOIIEHHIO K CHUCTEME 06]].[61"0
XUMHNYCCKOT'O 06p3.30BaHI/I$I. HO3TOMy Ha COOTBCTCTBYIOIICM €MY YpPOBHC OHO PpCaIU3YyCT IMPUCYHIUC
06meMy XUMHUYCCKOMY O6pa3OBaHI/IIO KIIFOUYCBBIC TECHHOCTHU, KOTOPBIC OTPAXKAOT TOCYHAPCTBCHHBIC,
O6H_ICCTBCHHI>IC U HWHIAUBHUAYAJIBHBIC HOTpe6HOCTI/I. OTuM OoNpeaACICTCA CYHIHOCTD O6IH€I>'I CTpaTerun
O6y‘{eHI/I$I, BOCIIMTAHUS U pa3BUTUSA 06y11a10m1/1x051 cpeacrBaMu y‘IC6HOFO npeameTa «XUMHI».

Nzyuenne mpeamera: 1) cmocoOCTByeT peanu3allii BO3MOXKHOCTEH Ui CaMOPa3BUTHS H
(dbopMuUpOBaHHS KYIbTYpPhl JIMYHOCTH, € oOIIel U (PyHKIIMOHAILHOW TPAMOTHOCTH; 2) BHOCHUT BKIJIA]] B
(dbopMUpOBaHHE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH IMOJPOCTKOB, HABBIKOB MX CAMOCTOSTEILHON
yueOHOM
JeSITEIIbHOCTH, SKCIICPUMEHTAIIBHBIX U MCCIICJOBATEILCKUX YMEHHUN, HEOOXOMMBIX KaK B TIOBCEHEBHOM
KHU3HU, TaK U B IPOPECCUOHATIBHOMN JESITEIBHOCTH; 3) 3HAKOMUT CO CIENU(UKON HAYUHOTO MBIIUICHHUS,
3aKJIaJIbIBACT OCHOBBI LICJIOCTHOTO B3TJIda HAa CAUHCTBO IIPUPOJALI U YCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM



3TaroM B (POPMHUPOBAHMHM €CTECTBEHHO-HAYYHONH TPAMOTHOCTH TMOJPOCTKOB; 4) cHocoOCTByeT
(OopMUPOBAHUIO IEHHOCTHOTO OTHOUICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K PUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHHE IIKOJIbHUKOB.

Haspannple HampaBiieHHs B OOyYeHHMM XHMHUU OOECTICUMBAIOTCSA CIEHU(PHUKON COACpKAHHS TPEIMETa,
KOTOpBIﬁ SABJIACTCA NCAArOrn4CCKu aaliTUPOBAHHBIM OTPAKCHHUEM 6a30130p”1 HAayKu XUMHUU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMUCA OCHOB HEOPTaHMYECKOM
XHUMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBeKTax OpI‘aHI/ILIeCKOf/'I XHUMHU.

CrpykTypa cojepxaHus mpeaMera cHOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO IOAXOJA K €ro U3y4YEHHIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTEMbI MIOHATHI 0 XUMHYSCKOM DJIEMEHTE U BCIICCTBE U CUCTEMBI MMOHATHH
0 XUMHYECKOM pCaKkuum. O06e 3T CHCTEMBI CTPYKTYPHO OpPTraHMU30BAaHBI MO NPUHIHITY ITOCICAOBATCIBHOIO
pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKUX MPEACTABIECHUN PAa3HOIO YPOBHA: aTOMHO-MOJEKYJSPHOIO
Y4EHHMsI KaK OCHOBBI BCETO €CTE€CTBO3HaHM:A, ypoBHs Ilepumonmnueckoro 3axona JI. M. MenneneeBa Kkak
OCHOBHOI'O 3aKOHa XWMHH, YYCHHUA O CTPOCHUU aTOMa H XUMHYECKOH CBA3H, HpeI[CTaBJ'ICHI/Iﬁ 00
ANIEKTPOJIUTUYECKON JUCCOLMAIMU BEIECTB B pacTBOpax. TeopeTHUecKue 3HaHUs paccMaTpUBAIOTCS Ha
OCHOBE SMIIUPHUUYECKU IMOJYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PAa3BUBAIOTCS IMOCIIEIOBATEIHLHO OT OJHOIO
YpOBHS K JIpYyrOMY, BBINOJHSAS (QYHKIUU OOBSICHEHHS] M TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opraHuzanusi cojaep:kaHus Kypca CIIOCOOCTBYET MPEACTABICHUIO XMMUYECKOW COCTaBIISIOIIEH
Hay4yHOUM KapTHUHBI MUpa B JIOTHKE €€ CHUCTeMHOH mpupoibl. Tem cambiM oOecrieunBaeTcs BO3MOKHOCTb
(dbopMupoBaHus y 00ydaromUXcsl IEHHOCTHOTO OTHOIICHHS] K HAyYHOMY 3HAaHHMIO U METO/aM IO3HAaHUS B
Hayke. BaxHO Takxke 3aMEeTHTh, YTO OCBOCHHUE COJIEP>KaHUS Kypca MMPOUCXOIUT C MPUBICUCHUEM 3HAHUHN U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronmi Mup», «buosorus. 5S—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

HOEJNX U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHHI0O TEpBOCTENIEHHON 3HAUMMOCTH TMpU peaju3alnud 00pa3oBaTeiabHbIX (DYHKIMIA
npeaMeTa«XuMHUs» TPaJIUIUOHHO OTHOCAT (GOPMHUPOBAHKUE 3HAHUI OCHOB XMMHUYECKON HAyKH KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOM JESATENbHOCTH YEJOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyJbTYphl. 3ajaya IpeaMeTa COCTOUT B (POPMHPOBAHMHM CHCTEMbl XMMHUYECKHUX 3HAHUNH —
BOKHEHIINX (PAKTOB, TOHATUN, 3aKOHOB M TEOPETHUUECKHUX IMOJIOKEHHUH, JOCTYHMHBIX 0000IeHuni
MHPOBO33PEHYECKOTO XapakTepa, fA3blKa HAayKd, 3HAHUW O HAyYHBIX METOJaX HW3Y4YeHHsI BEIIECTB H
XMMHUYECKUX peaklUui, a Takke B (POPMHUPOBAHMM M PA3BUTUU YMEHUH U CHOCOOOB JEATEIbHOCTH,
CBSI3aHHBIX C ITAHUPOBaHUEM, HAOIIOACHUEM U MPOBEACHUEM XMMHYECKOT0 SKCIIEPUMEHTa, COOMI0AeHUEM
MpaBuJI 0€30MaCHOTO OOpaIlleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ 9TuM 1enu u3ydeHus npeaMera B IporpaMMe yTOUHEHbl U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOro oomiero oOpa3zoBanus. CeroaHss B 00pa3oBaHUMU 0CO00 3HAYMMOM
NPU3HAETCS HANPABICHHOCTh OOYYEHUS Ha pa3BUTHE M CAMOpPA3BUTUE JHMYHOCTH, (OpMHUpOBaHHE €€
UHTEJUIeKTa U oOmed KyabTypbl. OOydeHHe yMEHHUIO Y4YMTbCS U MpOAOJDKaTh CBOE 0OpazoBaHHE
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3M ¢ 3TUM NpU U3y4EHUU IPEAMETa B OCHOBHOM LIKOJIE JOMUHHUPYIOIIEe 3HaUeHUe MpuoOpen Takue
LENH, KaK:

(bopMUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY MPUHATHIO pEIIeHUl, CIOCOOHON aJlanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
KHU3HU;

HaIpaBJICHHOCTh O0YYEHHUS Ha CUCTEMaTHYECKOE MPUOOIICHNE YIAIINXCsl K CAMOCTOSTEIbHOM



MO03HaBaTEIbHOM ACATCIIbBHOCTH, HAYYHBIM MCTOJaM IIO3HAHMUA, (I)OpMI/Ip}IIOH_II/IM MOTUBAIIUIO U PA3BUTHUC
CIOCcOOHOCTEH K XUMHUHU; O0ecreueHue yCIOBHiA, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YIAOIIMMUCS OTIBITA
pa3zHoO00Opa3HOM JAEATEeIHLHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIUN),
HMCIOIIMX YHUBCPCAJIbHOC 3HAYCHUC JId Pa3JIMYHBIX BUJOB ACATCIIBHOCTH, q)OpMI/IpOBaHI/Ie YMGHI/If/’I
00BACHATE U OLICHUBATH SBJICHUA OKPYKAOLICTO MHpa Ha OCHOBAaHUU 3HAHUM U OIIbITA, MMOJYYCHHBIX ITPU
U3YYEHUU XUMUU; dbopMmupoBaHre y OOyYJarOMIMXCS TYMAaHUCTHYECKUX OTHOIICHWH, TIOHUMAaHUS
OEHHOCTH XHUMHYCCKUX 3HAHUHI JIIs BI)Ipa6OTKI/I OKOJIOTHYECKHU uenecoo6pa3Horo IIOBCACHHUA B 6I)ITy n
TPYIOBOH JEATEIBHOCTH B LEIAX COXPAHEHHUs CBOETO 3J0POBbS M OKPYXKAIOLIEH NPUPOJHOM CpEIbl;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHHWIO HAa OCHOBE
YCBOEHUS 00IIEYeIOBEUECKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPOQHIIS U HAIIPABICHHOCTH
JajibHENIIEero 00y4eHusl.

COJAEPKAHUME YYEBHOTI'O ITIPEIMETA

IlepBoHayajbHbIE XMMUYECKHE TOHATHS

[Ipenmer xumuu. Pose XuMuM B )KU3HU YelioBeKka. Tena u BemecTBa. PU3ndecKkue CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHMe BenlecTB. [[oHsATHE 0 METOaX MO3HAHUS B XUMHUU. XUMHUS B CUCTEME HayK. UucTteie
BemecTBa 1 cMecu. CriocoObI pa3iesieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 37IeMEHThI. CHMBOJIBI XUMUYECKHUX AJIEMEHTOB. [IpocThie U cloXKHbIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popMyina. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MMOCTOSIHCTBA COCTaBa
BenlecTB. OTHOcHUTENbHAs aTOMHas Macca. OTHOCHUTENIbHAS MOJIEKYJIsipHas Macca. MaccoBast 1071
XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

du3nyuecKkue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpru3HaKkd. 3aKOH COXPAaHEHHS MaCChI
BeliecTB. XUMUYeCKre ypaBHeHuUs. Kitaccuukanus XMMUIeCKAX Peakiuid (COeAMHEHMS, Pa3IOKEHHS,
3aMerieHus, 0OMeHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU TIOCYIOH, C TPaBUIaMH PaOOThI B J1a00OPaTOPUU H
npuéMamu 00paleHus ¢ JT1abopaToOpHBIM 000PYIOBaHUEM; U3YUCHHE U ONMCaHKHE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB; HAOM0ACHNE GU3NYECKUX (TUIaBJICHHE BOCKA, TAsTHUE JIbJA, PACTHPAHHE
caxapa B CTYIIKE, KHIICHUE W KOHJICHCAIIUs BOJIbI) H XUMUYECKHUX (TOPEHHE CBEYH, MPOKATMBAHNUE M EIHON
MIPOBOJIOKH, B3aUMOJICHICTBHE MeJla C KHUCIOTOW) sIBIICHHH, HAOIIOICHHE U ONTMCAHNUE TIPU3HAKOB MPOTCKAHHS
XUMHUYECKUX PEaKIuii (pa3iosKeHHe caxapa, B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPHIIOM Oapus,
pasnokenue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMoaeiicTBre kejes3a ¢ pacrsopom coiu meau(ll));
U3yUYeHHE CIIOCOOOB pa3ielieHHs cMecei (C MOMOIIBI0 MarHuTa, (PUIbTPOBaHKE, BhIIAPUBAHUE,
JTMCTUILISIMS, XpoMaTorpadust), MpoBEACHUE OYHCTKU TIOBAPSHHOW COJIM; HAOIIOACHUE U OTIMCAHHUE
Pe3yJIbTaTOB MPOBEICHHUS OTIBITA, MILTFOCTPUPYIOIIETO 3aKOH COXPaHEHHSI MACChI; CO3JIaHKE MOJIeIIeH
MOJIEKYI (IIapOCTEPKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmecsk razos. Coctas Bo3ayxa. Knuciaopon — aneMeHT u nnpocroe BemecTso. Haxoxnenue
KHCJIOpOJa B Ipupoe, GpU3ndecKue 1 XMMUYeckre CBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenne
kuciopoaa. CriocoObl MosydeHns KUCIOPoa B 1ab0OpaTOpuu U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoia B
npupoje. O30H — alIOTPONHAs MOIU(PHUKAIU KUCIOPOA.

Tenmopoi B(I)(I)CKT XHMHUYECKOH pCaKknun, TCPMOXUMHUYICCKHUEC YPABHCHUA, 9K30- U SOHAOTCPMHUYCCKUC
pCaKkIuu. Tonnuso: YroJjib 1 MCTaH. 3anH3HeHI/Ie BO3yXa, YCUJICHUC TapHHUKOBOI'O B(I)(I)GKTa, Pa3spymicHuc
O30HOBOTI'O CJIOA.

Bopopoa — snemeHT 1 npocToe BemecTBo. HaxoxaeHue Bogopoa B pupoae, GU3NUecKue U XUMUYECKUe
CBOICTBA, IPUMEHEHHE, CIIOCOOBI TIoTydeHus1. KucmoTs! u comu.



KomuuectBo BemectBa. Mosb. MonsipHast Macca. 3akoH ABoraapo. MossipHslil 00bEM ra3oB. Pacuétsl o
XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoicTBa BOAbl. Bona kak pactBopurenb. PacTBopel. HackllieHHbIE 1 HEHACHILLICHHBIE
pactBopbl. PacTBOpUMOCTH BemIECTB B BoAe.MaccoBas 0Jisl BEHIECTBa B pacTBOpe. XUMUYECKHE CBOMCTBA
BoJbl. OcHOBaHusA. PoJib pacTBOPOB B IIPUPOJE U B )KU3HU yesioBeka. KpyroBopot BojbI B IpUpO/IE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OUNCTKA IPUPOIHBIX BOJ.

Knaccugukanus neoprannyeckux coenuuennii. Oxcupl. Kimaccudukaius okcuaos: cojaeodpasyronue
(OCHOBHBIE, KACIOTHBIC, aM(OTEepHBIC) M HecosieoOpa3yromue. HomeHkmarypa okcuaoB (MeXIyHapo Has U
TpuBHanbHast). Pusnueckue U XUMHUYECKUE CBOMCTBA OKCUAOB. [losryueHne okcuioB.

OcHoBanust. Knaccugukaius ocHOBaHUM: 1IEI0YM U HEpAaCTBOpUMBbIe ocHOBaHUsA. HomeHkatypa
OCHOBaHUH (MeXIyHapoHasl U TpuBUanbHas). usnueckrue 1 XMUMUYECKUE CBOMCTBA OCHOBAHUH.
[Tosryuenne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MexIyHapoiHasi U TPUBUAIbHAS).
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHOCTH MeTamioB H. H. bekerosa. I[lonyduenue
KHCJIOT.

Comu. HomenkmnaTypa cosieit (MexayHapoIHas U TpuBHANIbHAs ). PU3MUECKHE U XUMUUECKHE CBOMCTBA
coneit. [lonyyenue comnen.

I'enernueckas cBs3b MEXKAY KiacCaMU HEOPTaHUUECKUX COEAUHEHUH.

XUMHUYECKUH SKCTIEPUMEHT: KaUeCTBEHHOE OIPEIeTICHHE COAepKaHUsI KHCIIOPOia B BO3IyXe; MOJTy4eHHeE,
coOupaHue, pacro3HaBaHue U U3ydeHHE CBOWCTB KUCIOPO/1a; HAOII0AeHHE B3aUMO/IEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIIOBHUSI BOSHUKHOBEHHUS U MPEKpaIIeHus: TopeHus (Tioykapa); 03HaKOMJIEHUE ¢ 00pa3iaMu
OKCHJIOB U ONMCAaHUE UX CBOICTB; MOIydYeHue, cCOOMpaHne, paclio3HaBaHue U U3y4eHHE CBOMCTB BOJIOPO/Ia
(ropenue); B3anmoielicTBre Bosiopoaa ¢ okcuaoM meau( 1) (Bo3amMokHO MCTIONb30BaHUE BUICOMATEPUATIOB);
HabOoIeHNe 00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb; HcCe10BaHuE 0COOEHHOCTEI pacTBOPEHUS BEILIECTB
C pa3JIMYHOM PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C ONMPENCIEHHON MACCOBOM JT0JIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOACUCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbl[eM) (BO3ZMOXKHO
MCI0JIb30BAHNE BUICOMATEPHUAJIOB); OTPEIeNIEHUE PAaCTBOPOB KUCJIOT U IIEJI0Uel C MOMOIIBI0 HHINKATOPOB;
UCcleIoBaHUE 00pa3lioB HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOMIOICHIE U3MEHEHHS OKPACcKU
WHMKATOPOB B paCTBOPAxX KHUCIOT U Hiesioueit; uzyuenue Bzaumopeicreus okcuaa meau(ll) ¢ pacrsopom
CEpHOM KUCIOTHI, KUCJIOT C METAJUIAMHU, PEaKIUil HEeUTpaTu3aluy; MoJy4YeHe HEPACTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 PaCTBOPA COJIH; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxkHelue Ki1acchl HEOPTaHUYECKUX COSTUHEHUI.

IMepuonuyeckuii 3axon u [lepnoandeckas cucreMa XuMudeckux jieMenToB JI. U. Menaeneena.
Crtpoenue aToMOB. XUMHYECKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKY KIACCU(PUKAIUN XUMUYECKUX AIEMEHTOB. [[oHATHE O TPYIIax CXOAHBIX JIEMEHTOB
(1Ie70YHBIE U MIEJ0YHO3EMEeNIbHBIE METaILIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbie 00pa3ytoT
amboTepHbIe OKCUIBI U TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux anemeHToB J[. . Menneneesa.
Kopotkonepuoanas u jumaHoniepruoaHas ¢hopmel [lepruoandeckoit CHCTEMBbI XUMHUYECKUX 31€eMEHTOB /1.
N. Menaeneesa. [lepropl u rpyniibl. PU3HYECKUN CMBICIT TOPSAKOBOIO HOMEPaA, HOMEPOB IIeproaa U
TPYIIILI DJIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX siziep. M3oTomnbl. DnekTponbl. CTpoeHHe dJIEKTPOHHBIX 000JI0UeK
aToMoB niepBbIX 20 xumudeckux 3nemMeHToB [lepuoanueckoii cucremst Jl. . MenneneeBa. XapakTepucTrka
XUMHUYECKOTO 3JIEMEHTA IO €ro MoJiokeHuto B [lepuoauueckoii cucreme /. . Menneneesa.

3aKOHOMCpHOCTI/I HU3MCHCHUSA paJinyCa aTOMOB XUMHUUYCCKUX DJICMCHTOB, MCTAJNIMUCCKUX U
HEMETAIUIMYECKUX CBOMCTB 110 rpyimnaMm U rnepruoaam. 3HadeHUe HepI/IOI[I/I‘-ICCKOFO 3aKOHa " HCpHOI[H‘-ICCKOﬁ



CUCTEMBI XUMHUUYECKHUX IIEMEHTOB I pa3BUTHUA HAyKu U NpakTuku. [. 1. MenneneeB — y4€Hblii u
IPaKJIaHUH.

Xumuyeckas cBsi3b. KoBasieHTHast (MOJIsIpHASI ¥ HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUILIATEIIbHOCTh
XUMHUYECKUX AJIEMEHTOB. MloHHas CBS3b.

Crenens okuciieHus. OKUCIUTEIHLHO-BOCCTAHOBUTCIIBHEIC pCaKkuuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHUSA. OKHCIUTEIIH U BOCCTAHOBUTEIIH.

XUMHUYECKUI KCIIEPUMEHT: U3y4eHHE 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB; B3aUMOJIEHCTBHE

TUAPOKCHU/IA IMHKA C PACTBOPAMU KHCIIOT M IIEJI0YEH; IPOBEACHUE OIIBITOB, HIUTIOCTPUPYIOIIUX IIPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3JIOKEHUS, COCUHEHNS).

MesknpeaMeTHbIe CBSI3H

Peanuzarust MexnpeIMETHBIX CBS3EH MPU U3YyYCHUN XUMUU B 8 KJIacCe OCYILECTBIISIETCS Yepes

MCITIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHNA, TaK U MOHATUMN, SIBJISTFOIIUXCS CUCTEMHBIMU

JUISl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIC MMOHATUS: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3,
KJaccu(ukaius, nepuoaMIHOCTh, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJIEIb,
SIBJICHUE.

duszuka: Marcpus, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKIJIMO, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYJIa, JIIEKTPHUYESCKHH 3apsiI, BEMIECTBO, TENIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (hu3nveckue
BEJIMYMHBI, €AMHUIBI U3MEPEHUSI, KOCMOC, TUTAHETHI, 3BE€3/161, COJTHILE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOMIAeMbI€, TOILIIMBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI

N3ydeHnne xumuu B 8 Ki1acce HaIPaBJIEHO HA JOCTUKEHHE 00yJaloIUMUCS TUYHOCTHBIX, METAIIPEIMETHBIX
Y IPEIMETHBIX Pe3yJIbTaTOB OCBOEHUS Y4eOHOTO MpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS ITPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs JOCTUTAIOTCS B XOJIE
00y4YeHHSI XMMHUU B €IMHCTBE Y4eOHOW M BOCIHTATEIBHOM AesTelIbHOCTH OpraHu3aiiy B COOTBETCTBUU C
TPAIUITMOHHBIMH POCCUHCKUMH COIIMOKYIBTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MIPUHSATHIMU
B 00I1leCTBE MpaBWJIaMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS
Y COLIMATU3alUU 00yJarOIIIXCs.

JInuHOCTHBIC PE3YJIbTAThI OTpaxxaroT C(bOpMHpOBaHHOCTB, B TOM YHCJIC B qacCTu:
HanHOTH‘leCKOFO BOCIIMTAHUA

1) HEHHOCTHOI'O OTHOLICHHUA K OTCYCCTBCHHOMY KYJIIbTYPHOMY, HCTOPUYICCKOMY U HAYYHOMY HACJIICOUIO,
MOHUMAaHUA 3HAYEHUS XUMHYECKOM HAayKHM B XHU3HU COBPCMCHHOI'O O6I_I_ICCTB8_, CIIOCOOHOCTH BJIaACThb
,Z[OCTOBCpHOﬁ HH(l)OpM&LIPIGI:I O MIEPCAOBBIX JOCTUKCHUAX U OTKPBITUAX MHpOBOﬁ 1 OTE€YECTBEHHOM XUMUH,
3aNMHTCPCCOBAHHOCTH B HAYUHbBIX 3HAHUAX 00 YCTpOﬁCTBC MHpa U 06H_ICCTB8.;

I'pamxaaHcKoro BOCIMTaHUSA

2) NpEACTaBJICHUA O COHOUAJIBHBIX HOPMAaX W IMpaBUJIaX MCKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHBC,
KOMMyHHKaTHBHOf/'I KOMIICTCHTHOCTHU B O6H.[CCTBCHHO HOHC3H0f/'I, y‘Ie6H0-I/ICCJ'ICIIOBaTCJ'IBCKOI7I, TBOp‘lCCKOﬁ n
ApYyrux BUAAX ACATCIBHOCTH, TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM JI€STEILHOCTU IIpU BBIITOJIHCHHUU
y‘~IC6HLIX, IMMO3HABATCJIbHBIX 3a1a4, BBIIIOJTHCHUHU XUMHUUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-IC6HBIX IMPOCKTOB,
CTPCMIJICHHUA K B3aUMOINIOHUMAHUIO U B3aMMOIIOMOIIHN B IIPOLECCCC 3TOM y‘-IC6HOI71 ACATCIbHOCTH, TOTOBHOCTHU



OLICHUBATh CBOE MOBCACHUC U MOCTYIIKHU CBOUX TOBapI/IIJ_[eﬁ C NO3UIUU HPABCTBCHHBIX U IPABOBBIX HOPM C

Y4ETOM OCO3HAHUS MOCIEICTBUN IOCTYIIKOB;

HennocTn HAYYHOI' 0 MO3HAHUS
3) MHUpPOBO33PEHYECKUX MPEJCTABICHUNA O BEIIECTBE M XUMUYECKOW pEaKIMH, COOTBETCTBYIOUIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKA W COCTABIISIOIIMX OCHOBY JUISi TOHMMAaHHS CYIIHOCTH HAy4yHOMH
KapTUHBI MHpA; TPEJICTABICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS TPUPOJIBI, B3aUMOCBS3IX

YeJIOBEKa C MPUPOIHOU CPEOid, O POJIM XUMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJYYEHUE HOBBIX 3HAHHN 110 XMUMHUHU, HEOOXOIUMBIX JIJIs
00BsICHEHUS! HA0II0JaeMBIX TIPOIIECCOB U SBIICHUN;

5) no3HaBaTeNbHOM, HWH(OPMALMOHHOM M YUTATENbCKOM KyJIbTYphl, B TOM 4YHUCJIE HaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ yueOHBIMU TEKCTAMHM, CIIPABOYHOM JHUTEPATYpOH, NTOCTYIHBIMU TEXHUYECKUMU

cpeacTBaMu MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTEpeca K OOYYEHHUI0O ¥ TIO3HAHWIO, JHOOO3HATEIHLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHNI0, TMPOEKTHOM M  HCCIIENOBAaTEIbCKOM  JAEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIeM;

®opMHPOBaHMS KYJIbTYPHI 310POBbs

7) OCO3HaHUsA HEHHOCTH XH3HHU, OTBCTCTBCHHOI'O OTHOIICHHA K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 KU3HHM, OCO3HAHMS MOCJIEICTBUN W HENPUITHS BPEIHBIX NpUBbIYEK (yHmoTpeOieHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEHHS), HEOOXOAMMOCTH COOTIOACHUS MPaBUII OE30TTaCHOCTH TP OOPAIICHUH C
XAUMUYECKUMH BEIIECTBAMH B OBITY M pEAIbHOM KHU3HH;

TpynoBoro BocnuTaHus
8) mHTEepeca K MPaKTUYECKOMY U3YUEHUIO Mpodeccuil U Tpyia pa3InyHOro pojia, YBaXEHHUE K TPy U
pe3ynbTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMHUH,

OCO3HAHHOTO BBIOOPA MHAMBUIYATHHON TPACKTOPUHU MPOIODKCHHSI 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCTICIITHOM
poheCCHOHANTBHOM JIEATEILHOCTH M PA3BUTHUSI HEOOXOAMMBIX YMEHHU; TOTOBHOCTh aIallTUPOBATHCS B
npodeccHoHaNBHOM cpejie;

IKO0JIOrHIYeCKOro BOCIIUTAHHS

9) sKoNOTrMYecKH 1eaecooOpa3HOro OTHOIICHHs K MPUPOJIe KaK MCTOYHMKY JKM3HHM Ha 3emiie, OCHOBe e&
CYIIECTBOBaHMS, IMOHUMAHHS I[IEHHOCTH 3J0pPOBOr0 U 0e30macHoro o0pas3a >KHU3HHM, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 3J10POBbIO, OCO3HAHMS LIEHHOCTU COOJIO/ICHUS
mpaBuJI 6€30MaCHOTO MOBEICHUS MPU paboTe C BEIIECTBAMHU, a TAKXKE B CHUTYAlUSIX, YTPOKAIOIIUX 3I0POBBIO
M JKU3HMU JIIOJICH;
10) crmocoOHOCTH MPUMEHSTH 3HAHUS, TIOTydaeMble PU U3YUEHUU XUMUH, JJIs PEIICHUs 3a/1a4, CBA3aHHBIX C
OKpYXalollled MPUPOJHOM CpeloM, TMOBBIIIEHUS YPOBHS OSKOJOTMYECKOW KYIbTYpPbl, OCO3HAHUS
r7100aIbHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOIEM U MyTeH UX PEIIeH s MOCPEICTBOM METOI0B Xumum; 11)
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOACTBOBAaTHCA MM B IO3HABaTEIbHOM, KOMMYHUKATUBHOW M
COI[MAIbHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX Pe3yAbTAaTOB BBIACIAIOT 3HAYUMBIE i (DOPMUPOBAHUS MHUPOBO33PEHUS
oOlIeHayYHbIE MMOHATHUS (3aKOH, TEOPHS, IPUHIIUIL, TUTIOTe3a, (aKT, CUCTEMa, MPOIIEeCC, SKCIIEPUMEHT U JIp.),
KOTOpBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpPEIMETaX W MO3BOJISIOT HA OCHOBE 3HAHUU U3
ATHX MPEAMETOB (POPMHUPOBATH MPEICTABICHHE O IEIOCTHOM HAyYHOU KapTHHE MUpPA, U YHHBEpPCATbHBIC



yueOHble JAeHCTBUS (TO3HABaTeNbHbIC, KOMMYHUKAaTHBHBIC, PETYJISTHUBHBIE), KOTOpbIE OOECIEUUBAIOT
¢bopMuUpOoBaHME TOTOBHOCTH K CAaMOCTOATENFHOMY IUJITAHUPOBAHUIO W OCYHIECTBICHHIO  y4eOHOMU
NEATENBHOCTH.

MertanpeaMeTHble pe3ynbTaThl OCBOSHHS 00pa30BaTEIbHOM MPOTPAMMBI 110 XMMHH OTPAXKAIOT OBJIAICHHUE
YHHUBEPCAIbHBIMU II03HABATEJIbHBIMU JIEHCTBUSAMH, B TOM YUCJIE:

Ba3oBbIiMH TorMYecKMMH 1eHCTBUSIMU

1) yMeHreM HCHOJb30BaTh MPUEMBI JOIMUYECKOIO MBIIJIEHUS TP OCBOEHUM 3HAHUM: PacKpbIBaTh CMBICI
XUMHMUYECKUX MOHATUM (BBIIEISATh UX XapaKTEpHbIE IMPU3HAKU, YCTAHABIMBAaTh B3aUMOCBS3b C JIPYTMMH
MOHATHUSIMU ), UCIIOJIb30BaTh NOHITUS AJIs1 OOBSICHEHUS OTJENIbHBIX ()AKTOB U ABJICHUI; BBIOMPATh OCHOBAHUS
U KpUTEPHUH JJIs KiIacCU(PUKALUKA XUMUYECKHX BEIIECTB M XUMUUYECKUX PEaKLU; yCTaHaBIMBATh NPUYUHHO -
CIIEICTBEHHBIE CBSI3U MEXJIy OOBEKTaMU M3Y4YEHHS; CTPOUThH JIOTUYECKHE PACCYKJIEHUS (MHIYKTHBHBIE,
JIelyKTUBHBIE, 110 aHAJIOTUH); J1e1aTh BHIBOIbI U 3aKIIOUECHHUS;

2) yMeHHEeM IpPUMEHATh B IIpollecce TO3HAHMUS TOHATUS (MPEIMETHbIE U  METalpeAMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIOIb3yeMbIE B XUMHH, NPEOOPa30BbIBATH HIUPOKO MPUMEHSEMbIE B
XUMHMHM MOJIEJIbHBIE MPEICTABIEHUS — XUMHYECKUH 3HaK (CHMMBOJ 3JIEMEHTa), XUMHYecKas Qopmyrna H
YpaBHEHHE XUMUYECKOM peakuu — MpU pPEUIeHUH Yy4eOHO-TIO3HABATENbHBIX 3a7ad; C Y4ETOM ATHUX
MOJIENIbHBIX MPECTABICHUHN BBISIBIISITh U XapaKTepHU30BaTh CYILIECTBEHHBIE IPU3HAKN N3y4aeMbIX 00BEKTOB—
XMMHMUYECKUX BEIIECTB W XMMHUYECKUX peaklMid; BBIABIATH OOIIHE 3aKOHOMEPHOCTH, NPUYMHHO-
CIIEICTBEHHBIE CBSI3W U MPOTHBOPEUMS B M3Yy4aeMbIX Ipolleccax M SBJIEHUSX; NpeuiaraTb KPUTEpUU IS
BBISIBJICHHS ATHX 3aKOHOMEPHOCTEN U NMPOTUBOPEUHIl; CAMOCTOSATEIBHO BHIOMPATh CIIOCOO pelleHusl yueOHoM
3ajaud (CpaBHMBAaTh HECKOJIbKO BapHaHTOB pellIeHUs, BbIOMpaTh Haubosiee NOAXOMSAIUNA C  y4ETOM

CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB);

Ba3zoBbIMM HcclIeq0BaTeILCKHMHA AeHCTBUAMH
3) yMeHHeM HCMOJb30BaTh TMOCTABJICHHBIE BOIMPOCH B KAadyeCTBE WHCTPYMEHTA IO3HAHHS, a TaKKe B

KayecTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CY)KJICHUM;

4) npuobpeTeHue OMNbITa MO MIAHUPOBAHUIO, OPTaHU3ALMU U MPOBEICHUIO0 YICHUYECKUX IKCIEPUMEHTOB:
yMEHHE HaOJII0aTh 3a XOJ0M IPOoIiecca, CaMOCTOSITENIbHO POTHO3UPOBATh €T0 Pe3yNbTaT, (OpPMyIUPOBAThH
00001IeHNsT U BBIBOABI MO pE3ylbTaTaM MPOBEAEHHOIO OIBITA, HCCIEIOBaHHS, COCTaBISATh OTYET O
MIPO/JIeIaHHOM padoTe;

Paboroii ¢ nndpopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATH WH(GOPMALIMIO PA3IMUHBIX BUIOB U (opM
MIpe/ICTaBJICHUS], TOJYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYUHO-TIOMYJIApHAS JUTEpaTypa XUMHYECKOIO
COJIep’KaHus, CIpaBOYHbIE MOCcOOMs, pecypchl VHTEpHETa); KPUTUYECKU OLIEHUBATh NMPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO uH(bOpPMALIHIO;

6) yMEeHHMEM MPUMEHATh Pa3WYHbIE METOJbl W 3alpochl MpU TMOHMCKE M OTOOpe HHpOpPMAMU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX Ui BBITIOJHEHUS y4eOHBIX U MO3HABATEIbHBIX 3a7ad OIMpe
-IeIEHHOTO THIA; TPUOOpPETEHHE OMbITa B 00JaCTH UCTOIb30BaHUS HH(POPMALIMOHHO -KOMMYHHKATHBHBIX
TE€XHOJIOTHI, OBJaJ€HHE KYIbTYpOM AaKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBbHYIO (OpMYy MpeAcTaBleHUs HH(OPMAIMKM W WILTIOCTPUPOBATH
peliaeMble 3aaddl  HECJIOXKHBIMH CXE€MaMH, JauarpamMmmamu, Jpyrumu Gopmamu Tpadukud U HX
KOMOHWHAIIUSMHU,

7) yMEHHEM HCIIONB30BATh M aHAIM3UPOBAThH B IpoIlecce yIeOHON U MCCIEA0BATENbCKOM AeSITENFHOCTH
MH(OPMALIUIO O BIUSHUU TPOMBIIUICHHOCTH, CEIhCKOTO XO3SIMICTBA M TPAHCIOPTa HA COCTOSIHUE
OKpY’Karollel NpUPOIHON CPEbI;

YHuBepcaabHBIMM KOMMYHUKATHBHBIMH JeHCTBUAMH

8) ymMeHHeM 3amaBaTh BOMPOCH (B XOJ€ AMANOra W/WIH JAUCKYCCHH) TIO CYIIECTBY OOCYXKIA€MOU TEMBI,
dbopMynupoBaTh  CBOM  MPEJIOKEHHUS  OTHOCUTENHHO  BBINIOTHEHHS  MPEAJIOKEHHOW  3ajauu;

9) mnpuoOpeTeHHe OIbBITa MPE3CHTAMH PEe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOTO 3KCIIEPUMEHTa



(JtabopaTOpHOTO OTBITA, JIAOOPATOPHOU PAOOTHI MO MCCIIETOBAHUIO CBOMCTB BEIIECTB, YIC€OHOTO MPOEKTA);

10) 3auMHTEpECOBAaHHOCTH B COBMECTHOM €O CBEPCTHHKAMM I103HABATEIbHOM M MCCIEA0BATEIbCKON
JEATeIbHOCTH MPU PELICHUH BO3HUKAIOUINX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHMS
no3unuii (00cyxaeHus, 0OMEH MHEHHSIMH, «MO3TOBbI€ IITYPMbI», KOOPAMHAIUS COBMECTHBIX JCHCTBHIA,
OTIpeIeIeHNE KPUTEPUEB TI0 OLIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U 1Ip.);

YHuBepcaabHBIMH PeryJIATHBHBIMH e CTBUSIMH

11) ymeHHeM CaMOCTOSITENIBHO ONPEAENATh LENu JEeATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIbHOCTb, BbIOMpaTh HauOoiee
P PeKTHBHBIE CIOCOOBI pelIeHHs y4eOHBIX M MMO3HABATEIBHBIX 337ad, CAMOCTOSTEIHHO COCTABIIITH WU
KOpPPEKTUPOBATh MPEUIOKEHHBIA AITOPUTM JACUCTBUM IIPU BBINOJHEHUW 33JaHUN C Y4ETOM IOJY4YEHUS
HOBBIX 3HaHUHM 00 M3ydyaeMbIX 00BEKTaX — BEILIECTBAX U PEaKLUAX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3yabTara 3asiBJCHHOMW LIEJIH;

12) ymeHueM UCToIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPE/AaraéMble B YCIIOBUHU 3aJJaHUI.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pe3yIbTaTOB MO OCBOCHHIO 00S3aTEIIBHOTO COJIEPKAHUS, YCTAHOBJICHHOTO JaHHOM
MPUMEPHON pabouell MPOrpaMMOi, BBIACIAIOT: OCBOCHHBIE OOYUYAIOIIMMUCS HAy4dHbIE 3HAHUS, YMEHHS H
crocoObl JIeHCTBHM, crnenuPuueckue s TPEIMETHOM 00JacTu «XUMHS», BHIABI JEATCIBHOCTH TIO
MOJTYYSHHUIO0 HOBOTO 3HAHUS, €T0 MHTEPIIPETAIIUU, TPEOOPA30BAHUIO U TPUMEHEHHIO B PA3JIMUYHBIX YICOHBIX U
HOBBIX CUTYyalHsIX.

[IpenmMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 00YUAOLIUXCS CIAEAYIOIINX YMEHUN:

1) packpvieams cmbici OCHOBHBIX XMMUYECKUX TMOHITHN: aTOM, MOJICKYJIa, XAMUYIECKHUI AJIEMEHT, MPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTEIbHAS
aTOMHas M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca, mMaccoBas J0Jis
XMMHYECKOTO JJIE€MEHTa B COEAMHEHUHU, MOJSIPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHUCIICHUS, XHMHUYECKas peakius, KiacCUu(PUKaIUs peaKiii:
peaKuu COEAMHEHHUs, PEaKIMH pPA3JIOKEHUs, pEeaKIUH 3aMelIeHHs, peakuuu OOMeHa, S5K30- U
SHJIOTEPMHUUYECKUE pEeaKUUHu; TeIsIoBOM 3¢ (eKT peakuuu; siIpO aroMa, AIEKTPOHHBINM CJIOH aroma,
aTOMHas OpOHTalb, paJUyC aToMa, XMMHUYECKas CBSA3b, MOJISIPHAS U HEMOJSpHAs KOBAJCHTHAs CBS3b,
WMOHHAsl CBSA3b, HOH, KATHOH, aHUOH, PaCTBOP, MAaccoBasi J0JIs BellecTBa (IIPOLEHTHAs KOHIIEHTpaIus) B
pacTBope;

2) wmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHATH STH MOHSTHSI

IIpHU OIIMCAHUHU BCUICCTB U UX npeBpameHHﬁ;

3) ucnojivzoeamsb XUMHUYICCKYIO CUMBOJIMKY JJIsI COCTABJICHUSA Q)OpMYH BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHNX
pCaKuu

4) onpe()ejzﬂrnb BAaJICHTHOCTb aTOMOB JJICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX, CTCIICHb OKHUCIICHUA
9JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX; HNPHUHALJICI)KHOCTb BCHICCTB K OHpCI[CJ'IéHHOMy KJ1accy
CO€OUHEHHUH IO q)OpMy.TIaM; BUJI XHMHYECKON CBS3H (KOB&J’ICHTH&H u I/IOHHaSI) B HCOPraHUYCCKUX
COCAMHCHUAX,

5) packpvisams cmwicn Tlepumogmyeckoro 3akona JI. V. MenzaeneeBa: NeMOHCTpUPOBATh TOHHMaHUE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX NOJokeHus B llepnoanueckoit
CHUCTEME; 3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHMs, 3aKOHa ABOraJpo; OMNUCHIBaTh M XapakTepuzoBaTh TabianuHyto (opmy Ilepuonnueckoit
CHCTEMBbl XMMHYECKHX 3JIEMEHTOB: PAa3IUYaTh MOHATHS «TJIaBHAs NOArpymnmna (A-rpynma)» u «1mobo4Has
noarpynna (b-rpynmna)», Maneie 1 60JbIINE TEPUOJIBI; COOTHOCUTH 0003HAUEHUS, KOTOPhIE UMEIOTCS B



6)

7)

8)

9)

tabnune «llepuoanueckas cucrtema xumuueckux snmemeHToB JI. M. MeHpaeneeBa» C YHCIOBBIMH
XapaKTePUCTHUKAMH CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsij sipa, 0oOIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM);

Knaccuguyuposams XUMUIECKUE IEMEHTHl; HEOPraHUUYECKUE BELIECTBA; XUMHUECKUE peakuuu (Io
YHCITY ¥ COCTAaBY YUaCTBYIOLIUX B PEAKIIUH BEIIECTB, IO TEIIOBOMY dPPEKTY);

xapakmepuzoeaniob (OI’ZZ/leZSamb) O6IIII/I€ XHMHWYECKHE CBOMCTBA BCIICCTB pPa3JIMYHBIX KJIACCOB,
IMOATBCPXKAAasA OIMMCAHUC TpUMEpaMU MOJICKYIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XHMHNYCCKUX

peakumii;

npocHO3Upoeantb CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KauyeCTBEHHOTO coCTraBa, BO3MOXHOCTH

IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/If/'I B PA3JIMYHBIX YCIIOBUAX;

8bIYUCAAML OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPDHYIO MacChl BEILECTB; MAacCOBYIO JOJIIO
XMMHMUYECKOTO JIEMEHTA 10 (OopMylie COeAMHEHHUS; MAaCCOBYIO JIOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH

Pacy€ThI IO YPAaBHEHUIO XUMUYECKON PEAKIINY;

10) npumensAns OCHOBHBLIC OIICpalun MBICIIUTEIBHON JESITCIbHOCTH — aHallu3 M CHUHTE3, CpPaBHCHUC,

000011IeHIE, CHCTEMAaTH3aIINIO, KIAaCCH(UKAIINIO, BBISBIICHUE TTPUYMHHO-CIICCTBEHHBIX CBSI3eH — MIJIst
I/I3y‘-IeHI/I$I CBOfICTB BCIICCTB N XUMHNYCCKUX peaKHHﬁ; eCTeCTBeHHO-Hay‘—IHI)Ie METOAbI IMO3HAHUA —

Ha0J0IeHNe, U3MEPEHNE, MOJICIMPOBaHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

11) cnedosamsv mipaBHIaM TMOJIB30BAHUS XHUMHUYECKOW MOCYI0H U JTAOOPAaTOPHBIM 000PYIOBAHHEM, a TaKKe

mpaBuwiiaM OOpalleHusi € BElIeCTBAMH B COOTBETCTBUM C HHCTPYKUUSMU IO BBIIOJIHEHUIO
Ja00PaTOPHBIX XUMHUUYECKHUX OTBITOB IO MOJYYECHUIO U COOMPAHHIO Ta3000pa3HbIX BeUIeCcTB (BOAOPOIa
W KHUCJIOpPOJa), TPHUTOTOBJICHHIO PACTBOPOB C ONpPENEIEHHONW MacCOBOM J0Jel pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh U TMPOBOJUTH XWMUYECKHE HKCIEPUMEHTHI MO PACHO3HABAHUIO PAcCTBOPOB
IeI04Yei U KUCIIOT C MTOMOIIbIO HHIUKATOPOB (JTaKMYC, eHONPTAICHH, METHIIOPAHXK U Jp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3eioB H TeM KoanyecTBo yacos Jara Buabl gesaTeIbHOCTH Buasl, hopmsl DJeKTPOHHBIE (HH(PPOBBIE)
I/ | mporpamMMsl H3yueHHs KOHTPOJIS oGpa3oBaTe/IbHbIE PeCypChl
BCEero | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTbl padoTbl
Paszzen 1. [lepBoHavyaabHbIe XHMHYECKHE TIOHSATHS
1.1. | Xumus — Baknas 061acTh 4 0 2 01.09.2022 | PackpbIBaTh CMBICI H3y4aEMbIX TIOHSTHIL; Verusiii onpoc; | JlaGoparoproe 0GopynoBaHue, XMMHYECKast
€CTEeCTBO3HAHMS M MPAKTHYECK O 16.09.2022 | PackpsiBaTh posib XUMHUHM B IPUPOJIE U KU3HH YETOBEKA, €& CBA3D C TIucEMeHHbli ocyza, Habopbl pEaKTUBOB, BUACOMATEPHAIIbI,
HesiTeJIbHOCTH YeI0BeKa IPYTHMH HayKaMHu; KOHTPOJIB; IPE3EHTALNH, Hay YHO-IIONYJISpHAs
Paznnuarth yucTHIE BENIECTBA U CMECH; OJTHOPOJHBIE U HEOAHOPOJHbIE [pakTnueckas nurepatypa, Uatepuer-pecypesl, YMK (nunus
cMecH; padora; I'.E. Pym3utuc, ®.I'. ®enpaman)
Paznuyath pu3nUeCKUuE U XUMHUECKHE SIBICHUS; CamooreHKa ¢
CrieioBaTh MpaBHIaM HOJIb30BAHUS XHMHUECKOH MOCY10H U HCIOJIb30BAHUEMK
n1abopaTOpHBIM 000pPYAOBAHUEM, a TAKXKE MPABHIAM 00palIeHHS C OreHo4HOrO
XUMHYECKUMH BEIECTBAMHU B COOTBETCTBHHU C HHCTPYKLUSIMHU IO JUCTaY;
BBIITOJIHEHHU IO l'lpaKTl/l'-ICCKl/IX pa60T;
nJ'laHl/lpOBaTb )44 l'lpOBOlll/ITb Xl/IMM“IeCKl/lﬁ 3KCl'lepl/lMeHT 1o I/IS}/'-{CHI/IK) u
OMHCAHHIO (U3NYECKUX CBOWCTB BEWIECTB, CIOCOOOB paseIeHHs
cMecei BEIIeCTB;
BricTpanBath pa3BEPHYThIE NICHMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
nH(OpMAaIHIO U3 yUeOHNKA U CIPABOYHBIX MaTE€PHAIOB, IPAMOTHO
HCTIONIB30BATh N3YUEHHbIN MOHATUIHBIN anmapaT Kypca XUMHH;
1.2. | Bemecrna 16 1 0 19.09.2022 | IlpuMeHSTH €CTECTBEHHO-HAYYHBIC METO/IBI IO3HAHUS (B TOM YHCIE Yerusiii onpoc; | JlaboparopHoe 060pynoBaHue, XHMUYECKAST
M XHMHYEeCKHE peaKkunu 25.11.2022 | nabmnionenue, MOJEINPOBAHUE, SKCIIEPUMEHT) H OCHOBHBIE OTIEPALIHH [TucbMeHHbli nocyza, Habopsl PEaKTUBOB, BHACOMATEPHAIIbI,
MBICITHTEIILHOM J€ATeIbHOCTH (CPaBHEHHE, KIIACCU(PHUKALINA) I KOHTPOJIB; Npe3eHTAlNH, Hay YHO-TIOMyIspHas
U3YYCHHS BEIIECTB U XMMHYECKUX PEaKLHH; KonTponbhas nuteparypa, Murepuer-pecypesl, YMK (nunus
PackpbIBaTh CMbBICI M3y4aeMbIX MOHATUI M 3aKOHOB U MIPHMEHSATH 3TH pabota; I'.E. Pymsutuc, ®.I'. Penpaman)
MOHATHS NIPH OIMUCAHUK CBOJCTB BEIECTB M UX MPEBPALICHUIH; TectupoBaHue;
Pasnuyath (U3MUECKUE U XUMHYCCKUE SBICHUS, OOBACHATD UX JIUKTaHT;
CYIIHOCTb C TOYKHU 3PCHHS aTOMHO-MOJICKYIAPHOTO YUCHNUS; CamooreHKa ¢
OnpeaensTs NPU3HAKK XUMHYECKUX PEAKIHil, yCIOBUS HX HCTIONIb30BAHHEMK
POTEKAHH; Orneno4HOroO
OOBACHATD CYIHOCTD (M3UYECKUX U XHMUUECKUX ABICHHH C TOUKU JHCTay,;

3PCHHUS aTOMHO-MOJICKYJISPHOTO yUCHNS;
KrnaccnuunpoBaTs XuMHIECKIE Peakiuy (1O YHCIY U COCTaBY
pearupymoumx 1 00pasyomuxcs BEUECTB);

CocraBiuaTb (popMyIibl OMHAPHBIX BEIIECTB MO BAICHTHOCTH
ONpEAEIATh BATCHTHOCTB 1O (hOPMYyIaM BEIECTB;

PaccTaBiasaTh K09 QUIMEHTE! B ypaBHEHUSX XUMUYECKHX PEAKIIHiA;
CrenoBath MpaBUIaM IONb30BAHHSA XMMHYECKOI TOCY 10H U
n1abopaTopHBIM 000pYI0BaHIEM, @ TAKKE MPaBHIaM 00paIIeHHs C
BELIECTBAMHU B COOTBETCTBUHU C MHCTPYKIHSAMH IO BHIITOIHEHUIO
71a00PaTOPHBIX XMMHYECKIX OIBITOB;

Ucmnonp30Bath MpH BEIIONHEHNH y4eOHBIX 3a1aHHUil U B IIpoIiecce
HCCIIEI0BATENbCKOIT A TENBHOCTH HAYYHO-IIOMYISIPHY IO IHTEPATYPY
XHMHYECKOTO COJIEPKaHus, CIIPaBOYHBIC MaTepHalbl, pecypcsl FHTep
-HeTa;

BricTpanBaTh pa3BEPHYTHIE MHCHMEHHBIC H YCTHBIE OTBETHI C OIIOPOil Ha
nH(OPMANHIO U3 y4eOHUKA M CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO

MOATIATII DADATY WRUMATII I MATaTUiI T aNmanaT FUneca Vs
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Paszzen 2. BaxkHeiimue npeAcTaBUTETH HEOPTAaHHYECKHX BeIleCTB

2.1. | Bosayx. Kucaopon. Mousitie 06

OKCHIAX

6

0

28.11.2022
16.12.2022

PackpbIBaTh CMBICI U3y4aeMbIX MOHATUH ¥ IPUMEHATD 3TU HOHATUS IPH
OIMCAHUH CBOMCTB BELIECTB U UX NPEBPALLEHUI;

XapakTepu3oBaTh (OIHUCHIBATE) COCTAB BO31yXa, QU3HUYECKHE U XU
-MHYECKHe CBOHCTBA KHCIOPO/a, CIIOCOOBI €ro MOTy4eH s, TPHMEHEHHE
U 3HAYEHUE B IPUPOJIE U KHU3HU YEIIOBEKA;

CpaBHUBATb PEAKILMU FOPEHUS U MEITIEHHOTO OKUCIEHHUS;

Cobupars mpUOOPEI VIS MOy YSHHS KHCIO0poa (BEITECHEHHEM BOJbI U
BO3/1yXa);

Pacrno3HaBaTh OMBITHBIM IYTEM KHCIOPOJ;

Hcnonb30BaTh XUMUYECKYIO0 CHMBOIIHKY JJIs1 COCTaBICHUS (OpMyIT
BEIECTB, MOJIEKYJIAPHBIX YPABHEHUIH XUMUUYECKUX peakLui ¢

y4acTHeM KHCIIOpoa;

OOBSACHATD CYIHOCTb YKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX €
3arpsA3HEHNEM BO3/yXa;

Crnezosats npasuiam 6e3omacHoi paboTsl B 1ab0paTOpHy Npu
HCTIOJIb30BAHMH XMMUYECKOH MOCy bl H 000pyJ0OBaHHS, & TAKKe
npaBuIaM 00pallieHus ¢ FOPIOYNMH BELECTBAMHU B OBITY;

nJ’laHMpOBaTb A OCYLIECTBJIATD HA MPAKTUKE XUMHUYECKUE
JKCIIEPUMEHTBHI, IPOBOAUTH Ha6ﬂl0}1€H]/l$l, JieJ1aTh BBIBOIbI 110
pe3ynbTaTaM KCIEPUMEHTa;

VYyacTBOBaTh B COBMECTHOI paboTe B rpymre;

Mcnonb30Bath NpH BHIIOIHEHUM Y4eOHBIX 3a[JaHAH U B Ipoliecce
HCCIIEI0BATENbCKOM N€ATENbHOCTH HAYYHO-TIONYJIAPHY IO IMTEPATy py
XUMHYECKOTO COAEP)KAHMUA, CIIPABOUHbBIE MATEPUAIIbI, PECYPCHI
Hurepuera;

BeicTpanBath pa3BEépHYTbIC TMCHMEHHBIC U yCTHBIE OTBETHI C ONOPOI Ha
HHPOPMANHIO U3 yueOHUKA H CIPaBOYHBIX MaTePHAI0OB, IPAMOTHO
HCTIONB30BATE N3VICHHBIN MOHATUIHBIN aNNanaT Kvbca XUMUK:

VYernblii onpoc;
ITucemeHHbIH
KOHTPOJIb;
IIpakTuueckas
paboTa;
TectupoBanue;

JlaboparopHoe 000pyI0BaHHE, XUMUYECKast
10Cy/1a, HAbOPHI PEaKTHBOB, BHICOMATEPUAIIBI,
[PE3eHTALNH, HAy YHO-TIOMYJIAPHASL
nuteparypa, Mureprer-pecypcesl, YMK (naunus
I'E. Pyn3uruc, ©.I'. ®enpaman)

2.2. | Bogopon.

IloHsiTHE 0 KHCJIOTAX H COJSX

19.12.2022
29.12.2022

PackpbIBaTh CMBICT H3YYaeMBbIX HOHATUI M IPHMEHATh ITH HOHATHSL
TIPY ONTMCAHUH CBOMCTB BEIIECTB M MX MPEBPALICHUI;
XapakTepu30BatTh (OMUCHIBATH) GU3NUECKHE H XUMUYECKHE CBOICTBA
BOZIOPOJIA, CIIOCOOBI €T MOTyUYeHHs, IPHMEHEHHE;

CoOuparb npudOp AN MONY4YEHUs BOAOPOA;

Hcnonp30BaTh XUMUYECKYIO CHMBOIIUKY IS COCTaBICHHS HOpMyIT
BEIECTB, MOJICKYIIIPHBIX YPaBHEHHI XHMHUECKHX PEaKIUi ¢
y4acTHEeM BOJOPOJa;

CnenoBath npaBuiaM 6e3omacHoi paboTsl B 1abopaTopuu npu
HCIONb30BAHHH XHMHYECKON HOCYABI H 000pYL0BAHNS, a TAKKE
IpaBUIaM 00pAIIeHHs C TOPIOYNMH BEIIeCTBAMH B OBITY;
IInanupoBaTh M OCYIIECTBIAT HA IPAKTHKE XHMHUIECKUE
9KCIIEPUMEHTHI, TPOBOIUTH HAOMIOIEHHS, 1e1aTh BBIBOIBI 11O
pe3yIbTaTaM dKCIEePUMEHTa;

V4acTBOBaTh B COBMECTHOH paboTe B TpymIIe;

VYeTHbli onpoc;
ITpakTuueckas
paboTa;
CamooueHka ¢
HCTI0NIb30BaHUEMK
O1eHOYHOr 0
TUCTaY;

JlaGoparopHoe 000pyn0BaHHE, XUMUYECKast
nocyza, Habopsl PEaKTUBOB, BHACOMATEPHAIIbI,
PE3CHTALNH, HAY YHO-TIO My IsPHAst
nuteparypa, Murepuer-pecypesl, YMK (aunus
I'.E. Pymsutuc, ®.I'. denpaman)




2.3. | KoimuecTBeHHbIE OTHOLIEHUS B 4 25.01.2023 | PackphiBaTh CMBICI H3y9aeMbIX MOHSTHI M MIPUMEHATH OTH MOHATHSA, @ | YCTHBIN onpoc; | JlaGoparopHoe 060pynoBaHUe, XUMUYECKast
XHMHHI 17.02.2023 | takske u3ydeHHbIE 3aKOHBI M TEOPUH VISl PEUIEHHS PACYETHBIX 33724} IuceMeHHBIH 1I0Cy/1a, HA0OPBI PEaKTHBOB, BHICOMATEPUAIIBL,
BbIYHCIATE MOJSIPHYIO MacCy BEIIECTB; KOINYECTBO BEIIECTBA, 00BEM | KOHTPOJIb; IPEe3eHTALNH, Hay YHO-IIONYJISpHAs
rasa, Maccy BEIIECTBa; 3auer; nurepatypa, UaTepHeT-pecypesl, YMK (ruHus
IIpoBoauTh pacuéThl 0 ypaBHEHUAM XMMUYECKUX PEAKIUiA: I'.E. Pymsutuc, ®.I'. Genpaman)
KOJHYecTBa, 00bEMa, MaCCHI BEIECTBA 110 H3BECTHOMY KOJIUUYECTBY,
00bEMY, Macce peareHTOB WK MPOSYKTOB PeaKIHH;
BoicTpanBaTh pa3BEépHYTHIC MHCHMEHHbBIC H YCTHBIE OTBETHI C OLIOPOH Ha
HHpOpMALHIo U3 yueOHHKA U CIIPAaBOYHBIX MaTePHAIOB, IPAMOTHO
HCIONIb30BATh H3YUCHHBIH MOHATHITHBIH anapaTt Kypca XHMHUH;
2.4. | Bona. PactBopnl. [lonsitue 06 6 30.12.2022 | PackpbIBaTh CMbICI H3Y4aeMbIX MOHATHI M IPUMEHATD 3TH MOHATHS IPH | YCTHBIN 0MPOC; JlaGoparopHoe 000pyI0BaHHe, XUMHUYECKast
OCHOBaHHUSAX 24.01.2023 | onucanuu CBOWCTB BEWECTB M UX MPEBPALIEHHI; [TuchMeHHbII ocyzia, Habopbl pEeaKTUBOB, BUICOMAaTEPHAIbI,
XapakTepu3oBaTh HU3HMUIECKHE i XHUMUUECKHE CBOHCTBA BOABI, €€ POJIb | KOHTPOIIb; IPEe3eHTALNH, Hay YHO-IIOMYJIpHAsL
KaK pacTBOPUTEIS B IPUPOJHBIX TpoLeccax; KoHTtponbHas nurepatypa, Uurepuer-pecypest, YMK (nunus
CocTaBiIATh ypaBHEHNs XUMUYECKUX PEAKIHU ¢ y4acTHEM BOJBI; pabota; I'.E. Pymutuc, ®.I'. denpaman)
OOBSACHATD CYIHOCTb YKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX C I[IpakTHyecKas
3arpsA3HEHHEeM IPUPOAHBIX BOJ, CIOCOOBI OYMCTKH BOJBI OT NpuMecei, | pabora;
Mepbl 110 OXpaHe BOJ OT 3arps3HEHHUS;
nJ'laHl/lpOBaTb )44 OCyLL[CCTBJ'IHTb Ha l'[paKTl/lKe XHUMHUYECKHE
3KCl'lepl/lMeHTbl, l'lpOBOlll/ITb Ha6J'HOIICHMﬂ, JieJ1aTh BBIBOJIbI 110
pe3yJIbTaTaM dKCIEepPUMEHTa;
Crnezosats npasuiam 6e3omacHoi paboTsl B 1ab0paTOpHy Ipu
HCTONB30BAHHH XHMHUECKOH OCY/BI H 000pYy10BaHHS;
IIpoBoAUTE BEIYMCICHHUS C IPHMEHEHHEM MOHATHS «MaccoBas J10Js
BEIIECTBA B PAaCTBOPEY;
Mcnonb30Bath NpH BHIIOIHEHUM Y4eOHBIX 3a[JaHAH U B Ipoliecce
HCCIIEeJ0BATENbCKOI JAeATEbHOCTH HAYYHO-IIOMYISPHYIO INTEPaTypy
XUMHYECKOTO COJIEPKaHMUs, CTIPABOYHbIE MAaTEPUAIIBI, PECYPCHI
Hurepuera;

2.5. | OcHoBHBIE KJIACCHI 11 20.02.2023 | KnaccnduunpoBaTh H3ydaeMble BEIIECTBA 10 COCTABY U CBOHCTBAM; Yerusiii onpoc; | JlaGoparopHoe 000pyA0BaHHe, XHMHIECKASL
HeOpraHHYecKuX 03.04.2023 | Cocrapasath GOpMyJIbl OKCHIOB, KMCIOT, OCHOBAHHUH, CONEH 1 TTucemeHHbI#H 10Cya, HA0OPHI PEaKTHBOB, BHICOMATEPHAIB,
coelHHeH it HAa3bIBATh MX 110 MEXIYHAPOJHONH HOMEHKIATYPE; KOHTPOJIb; Hpe3eHTALNH, Hay YHO-IIOMyIIpHast

IIporHo3upoBaTh CBOHCTBA BEIIECTB HA OCHOBE OOIIMX XHMUYECKUX KourponbpHas nutepatypa, Unteprer-pecypcesl, YMK (uuus
CBOWCTB U3YYCHHBIX KIIACCOB/TPYI BELIECTB, K KOTOPHIM OHH paboTa; I'.E. Pymutuc, ®.I'. denpaman)

OTHOCATCS; IIpakTueckas

CocCTaBIATh MOJIEKYIISIPHBIC YPABHEHHS PEAKUUH, HITIOCTPHPYIOIINX pabora;

XUMHYECKHE CBOHCTBA U CIIOCOOBI MOy YCHHS BEIIECTB H3yICHHBIX TecTupoBanue;

KJ1aCCOB/TPYIII, a TAKXKe HOATBEPKAAIONINX TeHETHIECKY IO CaMooIeHKa ¢

B3aUMOCBS3b MEKLY HHMH.; HCTI0NIb30BaHUEMK

I1pou3BOAUTE BEIYHCICHUS 10 YPABHEHHUSAM XUMHIECKHX PeaKIuii; Ouenoynoro

IInanupoBath U OCYIIECTBIATh HA NPAKTUKE XHMHYECKHE JIICTa»;

9KCIIEPUMEHTHI, IPOBOIUTH HAOMIOICHHS, JeNaTh BBIBOIBI 11O
pe3yIbTaTaM dKCIEePUMEHTa;

CnenoBath npaBuiIaM Oe30macHoi paboTsl B 1abopaTopuu npu
UCTIONB30BAHHH XHMHUECKOH OCYABI H 000pYy JOBAHHS;
Hcnonb30BaTh IpH BEIIOTHEHNH Y4eOHBIX 3aJaHUH U B Ipoliecce
HCCIeJ0BATEeNbCKOI AeATeNbHOCTH HayYHO -IIOIYISPHYIO IHTEPATypy
XUMHYECKOTO COIepiKaHNUs, CIIPaBOYHBIC MaTePHAIbl, PECyPChI
Wurepuera;

BricTpanBaTh pa3BEpHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI C OIOPOI
Ha HH(POPMANNIO U3 yIeOHHKA H CIPABOYHBIX MaTEPHAaNOB, TPAMOTHO
UCTOTRIOBATE UAVUEHHEIN MOHITUAHKIN ANNANAT KVNCA XUMUWU®




Hroro no pazaeny

El

Paspen 3. [lepnoanyeckwuii 3akon u Ilepuoanyeckas cucreMa xuMnueckux 3aementoB JI. . Menpaeneena.
Ctpoenne aToM0B. XUMHYeCKas CBA3b. OKHCINTENbHO-BOCCTAHOBHTEIbHbIE PeaKIHU

3.1. | Mepuoanyecknii 3aKoH u
Iepnoanyeckas cucrema
XHMHYeCKHX 3JIeMEeHTOB

. . Menpaeneesa. CTpoenue
aToMa

7

0

0

04.04.2023
28.04.2023

PackpeIBaTh CMBICI IEPHOJAMYECKOTO 3aKOHA,;

IToHuMarh cyiecTBOBaHUE NEPHOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (M3MEHEHHE PaUyCOB aTOMOB U
9JIEKTPOOTPHLATENLHOCTH) M UX COETMHEHHH OT IOJI0XKEHUS B Ile
-pHOJMYECKOH CHCTEME U CTPOEHHUS aTOMa;

VcraHaBIMBATh CBA3b MEK/Y MOJI0XKEHHEM dJIEMEHTA B IEPHOANYECKON
CHCTEME U CTPOEHHEM Er0 aToMa (COCTaB U 3apsj Aapa, obliee Yucio
9JIEKTPOHOB U PACIIpe/ieIeHHe HX MO JIEKTPOHHBIM CI0IM);
IIporHo3uposath XapaKkTep H3MEHEHHs CBOMCTB SJIEMEHTOB U HX
COeIMHEHHUH 110 rpynnam 1 nepuojam Ilepuogudeckoii cucTeMsl;
XapakTepu30BaTh XUMHUECKHE 3IEMEHTHI IIEPBHIX TPEX NMEPUOJIOB,
KaJusl, KaJblus 1o X nojoxenuio B Ilepuoanueckoit cucreme J. U.
MenaeneeBa;

BricTpanBath pa3BEPHYThIE NICHMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
uH(bopmaumo u3 yqeGHuKa U CIPaBOYHBIX MAaTEPHUAIOB, TPAMOTHO
HCIOJb30BaTh I/ISy'-ICHHHﬁ MOHSATHHHBIH anmnapar Kypca XuMHH;
Vcnons30BaTh NP BBINOMHEHHH YUeOHBIX 3alaHUH TEKCTH yueOHHUKa,
crpaBouHble MaTepuanbl ([lepuoandeckyro cuCTEMY XUMHYECKHX
anemenToB JI. M. Menneneesa, Tabauily pacTBOPUMOCTH KUCIIOT,
OCHOBaHHH H COJEH B BOJIE, DICKTPOXUMHUYECKUH P HANPSIKEH Ui
METaJIoB);

VYernblii onpoc;
TIuceMeHHbII
KOHTPOJIb;

3auer;
CamooreHKa ¢
HCIOJIb30BAHUEMK
O1eHOYHOTO
JIHCTAY;

JlaboparopHoe 000pyJ0BaHHE, XUMUYECKast
10Cy/1a, HA0OPBI PEAKTHBOB, BHCOMATEPUAIIBI,
IPE3EHTALNH, HAy YHO-TIOMYJIAPHASL
nuteparypa, Mureprer-pecypesl, YMK (naunus
I'.E. Pym3utuc, ®.I'. Genbaman)

3.2. | Xumnueckas cBs3b.
OKHCIUTETBHO-
BOCCTAHOBHTEJIbHbIE PEAKIHU

01.05.2023
29.05.2023

PackpbIBaTh cMbICI H3yuaeMBbIX MOHATHH;

OnpenenaTh BUJ XMMUYECKOH CBA3H B COEAUHEHHH;

OnpezenaTh CTeNeHb OKUCISHUS XHMUYECKOT0 2IeMeHTa 110 hopmyne
€ro COCIHHCHUS;

OmnpeensTs 31eMEeHT (BEIIECTBO) — OKHCIUTENb U 3JIEMEHT
(BerecTBO) — BOCCTAHOBHTEIb;

OOBACHATD CYIIHOCTb NIPOLIECCOB OKUCICHHS H BOCCTAHOBIICHHS;
CocTaBIATh DIEKTPOHHBIN OamaHC ¢ y4€ToM YuCia OTAaHHBIX U
TPUHSATHIX 21EKTPOHOB;

CocTaBIATh ypaBHEHHE OKUCIHTEIBHO-BOCCTAHOBUTEILHOU PEAaKIIUH;
Hcnonp30BaTh IpH BBIMOTHEHUH YYeOHBIX 3aJaHU TEKCTHI yUeOHHKA,
CIIPaBOYHBIC MaTePHAIbI (IEPHOINIECKYIO CHCTEMY XHMUYECKIX
anemenToB [l. 1. Menzneneesa, Tabnuily pacTBOPUMOCTH KUCIIOT,
OCHOBAHHH H CONEH B BOJE, DICKTPOXUMHUYCCKUH P/l HANPSKCHUH
METAaJIoB);

VYerHblit onpoc;
ITucsMeHHbIi
KOHTPOJIB;
KourponbpHas
pabota;
TecTupoBanue;

JlaGoparopHoe 000pyj0BaHHE, XUMHYECKast
nocyza, Habopsl PEaKTHBOB, BHICOMATEPHAIIbI,
NPE3CHTALNH, HAY YHO-TIO My IApHAst
nuteparypa, Murepuer-pecypesl, YMK (aunus
I'.E. Pymutuc, ®.I'. Genpaman)

Hroro 1o pazzmemy:

15

PesepHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoTsbI

NpaKTHYecKue
padoThI

Jara
H3Y4YeHH S

Bunel, popmbl
KOHTPOJIA

[Ipenmer xumuu. Posb
XMMHU B 5KU3HU Y€JIOBEKA.
Temna u BemecTsa.

dusuyeckue cBOUCTBA
BeIIeCTB. ArperarHoe
COCTOSIHHE BEIIECTB.

[Tonsatne o meToax
MO3HAHUS B XUMUH. XUMHSI
B cucteme Hayk. JIO Nel
N3yuyenue u onucanue
(hM3UYIECKUX CBOMCTB
00pa310B HEOPraHUYECKUX
BEIIECTB.

0

0

06.09.2022

YeTHBIT 01IpoC;

[IpakTnueckas padora Nel.
3HAKOMCTBO C XMMUYECKOMN
MOCYAOM, C TpaBUJIaMH
paboThl B 1abopaTopuu 1
npueMaMu 0OpaIeHus ¢
71a00paTOPHBIM
o0opynoBaHUEM U
BemecTBamu. CTpoeHue
wiaMmeHu. O3HaKOMJICHHE C
J1a00paTOPHBIM

000pyI0BaHKEM U MOCYIOM.

08.09.2022

[TpakTnueckas
pabora;
CaMooI1eHKa ¢
HCITOJIb30BaHUEM
«OneHogyHoro
JINCTAa;

YucTele BelecTBa U CMECH.
Crnioco0bl pazaeneHus
cmeceit. JIO Ne2 Uzyuenue
croco0oB pa3zeeHus
cMecel (¢ TOMOIIBIO
MarHura, GuiIbTpoBaHue,
BbIMIAPUBAHUE,
JTMCTUILISLMS,
XpoMoTorpagus).

13.09.2022

YcTHBIN onpoc;
[T1uceMeHHbII
KOHTPOJIb;

ITpaktuyeckas pabora Ne 2.

OuncTka 3arps3HEHHOU
IIOBAPEHHOM COJIN.

15.09.2022

IIpaxTnueckas
pabora;




duznyeckre 1 XUMHUYECKHE
SIBJICHUS. XUMHYECKHE
peakuuu. IIpusnaku
XUMHUYECKUX PEAKLIUI U
yCJIOBUS BO3BHUKHOBEHUS U
TEUCHHS XUMHUYCCKHX
peakumii. JIO Ne3.

Habmonenue ¢puszndeckux
(TuTaBJIeHUE BOCKA, TasTHUE
JbJa, pacTUpaHUE caxapa B
CTYIIKE, KUIIEHUE U
KOHJICHCAIIUSI BOJbI) U
XUMHUYECKUX (TOpeHune
CBEYM, NMPOKAJIMBaHUE
MEIHOU MPOBOJIOKH,
B3aMMOJIEHICTBHAE MeJIa C
KHUCJIOTOM) SIBIIEHUH.

Ha6nronenue u onucanue
MPU3HAKOB XUMHUYECKUX
peakiuii (pa3ioxeHue
caxapa, B3aUMO/JICHCTBUE
CEpPHOM KHUCIIOTHI C
XJIOpUAOM Oapus,
paszioxKeHue rupoKcuaa
menu (1) mpu HarpeBanuu,
B3aMMO/ICIICTBHE Kene3a C
pactBopom cost meau (11)).

20.09.2022

CaMoorcHKa ¢
HCII0JIb30BaHUEM
«O1eHo4yHoro
JIACTaY;

ATOMBI, MOJIEKYJIBI U HOHBI.
JIO Ned. Co3pganue Moaenen
MOJIEKYJT

22.09.2022

YcTHbIN onpoc;

BemectBa MOJICKYJIAIPHOT'O U
HEMOJICKYJIAPHOTO
CTPOCHHA.

Kpucrannuueckue pemerku.
Kpucrannuueckue u
amop(dHbIe BellecTBa.

Kpucrannnuecknue pemeTku:
MOHHAs1, aTOMHas 1
MOJIEKYJISIPHAS.

27.09.2022

[IuceMeHHbIH
KOHTPOJIb,

HpOCTLIe " CJIOKHBIC
BelllecTBa. XUMUYECKHE
3JIEMEHTHI. MeTaibl U
HCMCTAJJIbI.

29.09.2022

YCTHBIN 01Ipoc;




9. | A3bik xuMun. CUMBOJIBI 04.10.2022 | CamoorieHKa ¢
XUMHYECKUX JIEMEHTOB. HCII0JIb30BaHNEM
ATOMHas €IMHUIIA MACCHI. «O116HOYHOTO
OTtHOocuTenbHAST ATOMHAS JTUCTAY;

Macca.

10. | 3akoH MOCTOSIHCTBA COCTaBA 06.10.2022 | ITucsMeHHBII

BEIIECTB. KOHTPOJIb;
JuKTaHT;

11. | Xumugeckue GopMyIbl. 11.10.2022 | YerHbIi onpoc;
OTtHocHTebHAS [TuceMeHHBIH
MOJICKYJISIpHAsT Macca. KOHTPOJIb;
KauecTBeHHBIN 1
KOJIMYECTBEHHBIN COCTaB
BEIIECTBA. Beruncnenus no
XUMUYECKUM (popMyIiam.

12. | MaccoBas nons 13.10.2022 | YerHbIi onpoc;
XUMHWYECKOTO DJIEMEHTA B [TnceMeHHbII
CIIOXKHOM BEIIECTBE. KOHTPOJIb;

13. | BaieHTHOCTH aTOMOB 18.10.2022 | ITucbMeHHbIIH
XUMHYECKUX DJIEMEHTOB. KOHTPOJIb;
Onpe/eneHne BaJIeHTHOCTH Tectupoanue;
3JIEMEHTOB TI0 popMysIam
OMHAPHBIX COCTMHCHUM.

14. | CocraBiieHre XMMHYECKHUX 20.10.2022 | Ycrublii onpoc;
hopmyn OMHAPHBIX [TucbmMeHHBII
COEJIMHEHU 10 KOHTPOJIb;
BaJICHTHOCTH.

15. | AromHO-MOEKyIIsIpHOE 25.10.2022 | Ycraslii onpoc;
y4eHHUe.

16. | 3akoH coxpaHeHHsT MacChl 27.10.2022 | YcTHbI# ompoc;
BelecTs. JKU3Hp U
nesrelbHoCcTh M.B.

Jlomonocoga. JIO Ne5.
Habmronenue u onucanue
pEe3yNbTaTOB MPOBEACHHUS
OTIBITA, UJUTFOCTPUPYIOIIETO
3aKOH COXPAHEHUS MaCCHI.
17. | XuMuyeckue ypaBHEHUSI. 08.11.2022 | YcTHbIit onpoc;




18. | Tunbel xXuMuYeCKUX peakiuil 10.11.2022 | [TucbMeHHbBII
(coenuHeHusl, pa3ioKeHUs, KOHTpOJIb;
3amerieHus1, oomena). JIO
No6. PaznoxkeHune OCHOBHOTO
kapoonara menu (11) CuCO3e
Cu(OH)2. Peakrus
3aMEIIEHUST ME/IU KEIIC30M.

19. | [ToBTOpenue 1 06006IIeHIE 15.11.2022 | TTuceMeHHBIIH
o teme «IlepBoHavYaIbHBIC KOHTPOJIb;
XUMUYECKHAE TIOHSITHUS Camoorenka ¢

HCTIOJIb30BaHUEM
«O11€HOYHOTO
JIMCTa;

20. | KonTpospHas padota Nel mo 17.11.2022 | KonTtpousHast
teme «llepBoHavyabHBIC pabora;
XUMUYECKHE TTOHITHS.

21. | Kucnopos — 3JeMeHT 22.11.2022 | YcTHBII 0oTIpoc;
MIPOCTOE BEIIECTBO.

Haxoxnenue kucmopoaa B
npupoze. [Tonydyenue
KHCJIOpOJia B JabopaTopuu 1
MIPOMBIIICHHOCTH.
®u3nuecKue CBOMCTBA
KHCJIOPO/A.
22. | XuMHYECKHEe CBOMCTBA U 24.11.2022 | YcrHBIi omipoc;

MIPUMEHEHHE KHCJIOPO/Ia.
l'openue. Okcupl.

KpyrosopoT kucioposa B
npupoje. JIO7.
O3zHakomIieHHe ¢ oOpa3laMu

OKCHJIOB U OIMCAHKE MX
cBoiicTB. J1O Nel.

HaOmronenue
B3aMMOJICHCTBHS BEIIECTB C
KHCTIOPOJIOM H YCIIOBUS
BO3HHUKHOBEHHUS U
MpEeKpaIeHUs] TOPEHUS
(moxapa).

I[TuceMeHHbBIH
KOHTPOJIb,




23.

TemtoBoit a3 ekt
XUMHUYECKON PEaAKIUU.

Tepmoxumunueckue
YpaBHEHHUS, IK30- U
SHJOTEPMHUUYECKUE PEAKIUU.

TommBo: yroaps u MeTaH.

29.11.2022

TectupoBanue;

24,

[IpakTtuyeckas padora Ne3
[Tonyyenue, cobupanue,
pacro3HaBaHKE U U3yUCHUE
CBOMCTB KUCJIOPO/Ja.

01.12.2022

[IpakTnueckas
pabora;

25.

O30H — almoTponHas
Mo (UKAIUS KUCTIOPOaa

06.12.2022

VYeTHBIN 0IpoC;

26.

Bo3nyx — cmech razos.
Cocras Bo3ayxa.
3arpsizHeHHe aTMOc(hepHOro
BO3/IyXa, yCHIICHUE
nmapHUKOBOTO Y dexTa,
paspyiieHrne 030HOBOTO
cnost. JIO Ne8. Onpenenenune
COCTaBa BO3yXa.

KauecTBenHoe onpenaenenmne
COJIEpKaHUs KUCJIOPO/ia B
BO3JIyXE.

08.12.2022

CaMooIieHKa ¢
HCITIOJIb30BaHUEM
«O1eHoyHOTO
JIACTA;

217.

Bopopona — sneMeHT u
MPOCTOE BEIIECTBO.
Haxosxnenue B npupo/e.
[Tonydyenue Bogopoaa B
1a00paTOPHH U
MIPOMBIIIJICHHOCTH, €T0
(hu3UYecCKue CBONCTBA.

Meps! 6e30macHOCTH TIPH
paboTe ¢ BOJOPOJIOM.

13.12.2022

YcTHbIN onpoc;
[T1uceMeHHbII
KOHTPOJIb;

28.

XUMHUYECKUE CBOMCTBA
BOJIOPOJA U €T0
npuMeHenne. Kucnotel u
conu. Bonopon —
BoccTaHOBUTEIb. JJO No2.
B3aumopneiicteue Bogopoaa
¢ okcugom memu (11) CuO
(BO3MOXHO HUCTIOJIb30BAHHE
BHJICOMATEPHUAIOB)

15.12.2022

CaMooI1IeHKa ¢
HCITOJIb30BaHUEM
«O1eHOYHOT O
JINCTa;




29. | [Ipaktuueckas padorta Ned. 20.12.2022 | IIpakTuueckas
[Tomyuenue, cobupanue, paborTa;
pacro3HaBaHKe U U3y4EeHUE
CBOWCTB BOJIOPOJIA
(ropenue).

30. | Boma. KpyroBopoT BoibI B 22.12.2022 | YcTHBII 0npoc;
npupoe. 3arpsi3HEHUE
pUpoaAHbIX BoA. OxpaHa u
OYHCTKA MIPUPOTHBIX BO/I.
du3nyecKue CBOMCTBA
BOJIBL.

31. | Xumuueckue CBONUCTBA 27.12.2022 | [TucbMeHHBIH
BobI. OCHOBaHUSL. KOHTPOJIb;
[Ipumenenue Boapl. JJO Ne3.

BzanmonelicTBre BOIBI C
MeTajjlaMu (HaTpHeM U
KaJpIueM) (BO3MOYKHO
WCTIOJIb30BaHUE
BHJICOMATEPHAJIOB)

32. | Boja — pacTBOpHTENb. 12.01.2023 | Vernsiit onpoc;
PactBopsl. Hackienneie n IIncemenHbI
HEHaCBILIEHHbIE PACTBOPBI. KOHTPOJIb;
PacTtBOopuMOCTH BelecTB B
Bojie. PoJib pacTBOpoB B
MIPUPOJIE U )KU3HU YeIOBEKa.

JIO Ne9. Uccnenosanue
0COOEHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IU4YHON
PacTBOPUMOCTBIO

33. | MaccoBas 0J1s pact 17.01.2023 | ITucbMeHHBIIH

-BOPCHHOI'O BCIICCTBA KOHTPOJIb;
CaMmooI1IeHKa ¢
MCI0JIb30BaHUEM
«O1eHoYHOoro
JTUCTaY;

34. | Ilpaktuueckas paborta Ne5. 19.01.2023 | ITpakTruyeckas
[IpuroToBneHue pactTBopa ¢ paboTa;

OIIPENETIEHHON MacCOBOM
JI0JIEN PACTBOPEHHOTO
BEILIECTBA.




35. | KonrposbHas padora Ne 2 24.01.2023 | KonTposbHas
0 TeMaM paborTa;
«Kucnopon»,«Bonopon»,

«Bopna.

36. | KonnaecTBo BemiecTsa. 26.01.2023 | YcTHbIH ompoc;
Monp — eauHuLA
KOJIMYECTBA BEIICCTBA.

Momnspuaas macca. JJO No4.
Habmonenue obpasios
BEILIECTB KOJIMYECTBOM |
MOJTb.

37. | PacueThl M0 XMMHUYECKUM 31.01.2023 | YcrHBII 0mpoc;
YpPaBHECHUSM. [TnceMeHHbII

KOHTPOJIb;

38. | 3akoH ABorajpo. 02.02.2023 | TectupoBaHue;
MounsipHbIit 00BEM Ta3oB.

OtHOCUTENbHAS MIOTHOCTD
ra3oB

39. | OObeMHBIE OTHOIICHHUS 07.02.2023 | YcrHbIit onpoc;
ra3oB IIPU XUMUYECKUX IIncemenHbI
peaKmmsax KOHTPOJTb;

40. | Knaccuduxanus 09.02.2023 | YcTHBIit onpoc;
HEOPraHUYeCKUX

coequHeHu. OKCUIBI.

Knaccugukanus okcuaos:
coJieoOpa3yromme
(OCHOBHBIE, KHCIIOTHBIC,
amdoTepHsbIC) U
HEeCoJIeoOpa3yrolIue.

Homenknarypa okcunos
(MexayHapoIHas U
TpuBHaibHast). Puznyeckue
U XUMHYECKUE CBOMCTBA
okcu0B. [lomyuenune
okcuoB. JIO NelO.

N3ydenue B3anMoeiicTBUS
oxcuaa meau (1) ¢

pacTBOPOM CEpHOM KHUCIIOTBHI.

HccnenoBanue oOpasnos
OKCHUJIOB.




41.

OcHoBaHusl.
Knaccudukarust 0CHOBaHUI:
IEJIOYU U HEPACTBOPHUMBIC
ocHoBaHus. HomeHknaTypa
OCHOBAHMI
(MextyHapoHas 1
TpuBHUanbHast). Ousnueckue
CBOMCTBA OCHOBAHUM.

[Tonyuenue ocuoBanuii. JIO
11. UccnenoBanue oOpa3ion
ocHoBaHui. [Toyuenue
HCPaCTBOPUMBIX
OCHOBAHM.

14.02.2023

TectupoBanue;

42.

XuMHYecKre CBOMCTBa
ocHoBanuii. JIO 12
Onpenenenue pacTBOPOB
MIeJI0YeH ¢ TOMOIIBIO
uHauKatopoB. Habmonenne
W3MEHEHUS OKPACKH
WHIMKATOPOB B IIEIIOYHOMN
cpene

16.02.2023

CaMooIieHKa ¢
HCITIOJIb30BaHUEM
«O1eHoyHOTO
JIACTAa;

43.

AmMdoTepHbIE OKCUIBI U
THIIPOKCHUIBI.

21.02.2023

YcTHBIN o1poc;

44,

Kucnotsl. Kimaccudukanmst
kucnot. Homenknarypa
KHUCTIOT (MEXIAyHapOIHAS U
TpuBUaibHast). Du3nveckue
CBOICTBa U MOJy4YECHHE
kuciot. JIO 13.

HccnenoBanue oOpasios
KHCJIOT.

28.02.2023

ITnceMeHHEbIit
KOHTPOJIb;

45,

XUMHYECKHE CBOUCTBA
KHUCIIOT . P akTuBHOCTH
metaiuioB H.H. bexeroBa.

JIO 14. Onpenenenue
pPacTBOPOB LLIEIOYEH C
MTOMOIIBIO UHAUKATOPOB.

HabGnronenue usmeneHus
OKpacKH MHJIUKATOPOB B
LIEI0YHOM cpene. M3ydeHnue
B3aUMO/JIEHCTBUS KUCIIOT C
MeTaJlJlaMH, peakLui
HEUTpaIU3alHu.

02.03.2023

YcTHBIN onpoc;
[T1uceMeHHbII
KOHTPOJIb;




46.

Conu. Homenknarypa cosneit
(MexTyHapogHas 1
TpuBuanbHas). usnueckue
cBorictBa coneil. [lonydenue
coxneit. JIO 15.

Uccnenoanue oOpasios
COJIEH.

07.03.2023

YceTHBIT 01IPOC;

471.

XHUMHUYECKUE CBOMCTBA
conet. [Ipumenenue coneil.

JIO 16. Bertecuenue
OJIHOTO METaJlIa IPYTUM U3
pacTBOpa CoJIu.

09.03.2023

IIucbMeHHbBIN
KOHTPOJIb;

48.

FGHGTI/ILIGCKZUI CBA3b MC)K}Iy
OCHOBHBIMH KJIacCaMH
HeOpFaHI/I‘—IeCKI/IX
COCTMHEHN N

14.03.2023

I[lucebMeHHbBIN
KOHTPOJIb;

49,

[IpaxTrueckas padota Ne6.
Pemenne
AKCIIEPUMEHTAJIBHBIX 33724
o Teme «Baxxuenmne
KJIaCChl HEOPTaHUYECKUX
COEIUHEHUN.

16.03.2023

[TpakTnueckas
pabora;

50.

KonTtponbras padota Ne3 no
TeMe «BakHelme kiacchl
HEOPraHMYeCKUX
COEIUHEHUNY.

21.03.2023

KonTposbHas
pabora;




51.

IIepBble ONIBITKH
KITacCU(UKAITUN
XMUMHMUYECKUX JIEMEHTOB.

ITonsaTHe 0 rpymnmax
CXOJHBIX JIEMEHTOB
(menovHbIe U
LIEJI0YHO3EMETIbHbIE
MeETaJlJIbl, FaJIOTEHBI,
WUHEPTHBIE Ia3bl).

DNEeMEHTBI, KOTOpbIE
o0pa3yroT aMm(oTepHbIe
OKCHUJIBI ¥ TUApOKCH b JIO
17. U3yuenue oOpas1os
METaJUIOB M HEMETAJIIOB.

BzaumoneiicTeue
TUAPOKCH/IA IIUHKA C
pacTBOpaMu KHUCIIOT H
Ieao4Ye

23.03.2023

YceTHBIT 01IPOC;

52.

[lepnoanueckuil 3aK0H.
[Tepnoanueckas cucrema
XMUMHYECKUX DJICMECHTOB
J.M.Menneneena.

04.04.2023

YcTHBIN onpoc;

53.

KopoTtkonepuoanas u
Tabnuiel «Ilepruoanueckast
JUTHHHOTIEpUOAHAS (hOPMBI
[Tepuoanueckoit cucTemsl
XUMHYECKUX DJIEMEHTOB
.. MennaeneeBay.

[Tepuonpl u rpyniel.
DuU3YEeCKUM CMBICHT
MOPSAJIKOBOTO HOMEPA,
HOMEPOB MEepUOa U IPYIIIbI
3JIEMEHTa. 3aKOHOMEPHOCTH
W3MEHEHU paJnyca aTOMOB
XUMHYECKHUX 3JIEMEHTOB
,METAJINYECCKUX U
HeMeTaJJIMUeCKUX CBOMCTB
10 TPYIIIAaM U IIEPUOIAM.

06.04.2023

YcTHBIN onpoc;




54.

Crpoenue aToMa: apo U
ANIEKTPOHHAsS 000JI0YKa.
CocraB aTOMHBIX szIEp:
MPOTOHBI U HEUTPOHBIL.
N3otomnsl. 3apsis aTOMHOTO
sJIpa, MacCoBOE YHCIIO,
OTHOCHUTEIIbHASI aTOMHAS
Macca.

11.04.2023

IIuceMeHHbBIN
KOHTPOJIb;

55.

CrpoeHue 3JIeKTPOHHBIX
000JI0YEeK aTOMOB MEPBBIX
20 XUMHUYECKHUX DIIEMEHTOB
[Tepuoanueckoit cucTeMsl
J.N. Menneneena.

XapakTepucTuka
XMMHYECKOTO JIEMEHTa 110
€ro MOJIOKEHUIO B
[Tepuoanueckoit cucreme
J.. Menneneesa. [lonsitue
00 PHEpreTHYecKOM ypOBHE
(37IEKTPOHHOM CJI0€).

13.04.2023

IlucbMeHHbBIN
KOHTPOJIb;

56.

3HayeHHEe NEePUOANIYECKOTO
3akoHa U [lepuoanyeckoii
CHCTEMBI XUMUYECKHUX
AJIEMEHTOB JJIs1 PA3BUTHS
Hayku U nipaktuku. J[.W.
MeHnneneeB — y4eHbI U
TpaKJIaHUH.

18.04.2023

YcTHBIN onpoc;

S7.

[ToBTOpEeHME M 0000IICHNE
o Teme «CTpoeHue aroma.

Ilepuomnuecknii 3aKOH U
[lepuonuueckas  cucreMa
XUMHUYECKUX dJeMeHTOB [l.

. Menneneena.»

20.04.2023

3auerT;

58.

QHGKTPOOTPI/IL[EITCJILHOCTB
XUMHWYCCKHUX JJICMCHTOB.

25.04.2023

YCTHBIN 01poc;

59.

KoBaneHntHas cBs3b.

HOJ'IHpHaH H HECTIOJIAAPpHAaA
KOBAJICHTHBIC CBA3U

27.04.2023

IIuceMeHHbIN
KOHTPOJIb;

60.

HMoHnnas cBs3b

04.05.2023

IIuceMeHHbIN
KOHTPOJIb;




61. | BajleHTHOCTb 2JIEMEHTOB B
CBETE JIEKTPOHHON TEOPHH.
Creleup OKUCIIEHU.

[IpaBuna onpeneneHus
CTEIEHEN OKUCIICHUS
3JIEMEHTOB

11.05.2023

TectupoBanue;

62. | OkucIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. IIponecchr
OKUCJIEHUS U
BOCCTaHOBJICHHUSI.

OKuCIUTEIN U
BoccranosuTenau. JIO 18
[IpoBeneHue onbITOB,
WJUTFOCTPHUPYIOITUX
MIPUMEPBI OKUCIUTEITHHO-
BOCCTaHOBHTEILHBIX
peakiuii (ropeHue, peakinu
pa3oKeHUs1, COCTUHEHUS )

16.05.2023

YeTHBIT 01IpoC;

63. | [ToBTOpeHue u 06001ICHIE
no teme «CtpoeHue
BeIlecTBa. XUMHUYECKast
CBSI3bY

18.05.2023

ITnceMeHHbIH
KOHTPOJIb;

64. | Konrposbhas pabora N4
o temam «lleproandeckuii
3aKOH U CTPOCHUE
atoman,«CtpoeHue
BEIIECTBA.

23.05.2023

KonTposbHas
pabora;

65. | [ToBTOpeHne MaTepuaa mo
KypCy XUMHH 8 Kiacca

25.05.2023

[IuceMeHHbIH
KOHTPOJIb,

66. | Pe3eps

30.05.2023

YcTHBIN onpoc;

67. | Pezepn

31.05.2023

YcTHBIM onpoc;

68. | Pezepn

YCTHBIN 01Ipoc;

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., @enpaman @.I7., AkuronepHoe obmiectBo «M3aarenscTBo «IIpocBenienne

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Xumust. 8 kinacc. Yueonuk (aBtopsl O. C. IN'abpuensn, U. I'. Octpoymos, C.A. Cnankos).

2. «Xumusy. Paboune nporpammel. [Ipenmernas munus yueonukoB O.C. [Nabpuensna, U. I'. OctpoymoBa,
C.A. Cnankoa. 8-9 knaccel: yue0. mocodue /i o0ieoOpa3oBaTeabHbIX OpraHu3anuii: 6a30Bblid ypOBEHb /
O.C. l'abpuensu, C.A. Cnagkos

3. Pabouas Tetpane. 8 kimacc (aBropsl O. C. 'abpuensn, C. A. Cnaakos).

4. Terpanp A 1a00paTOPHBIX OMBITOB U MpakTHUecKuX padot. 8 kiacc (aBTopsl O. C. ['abpuensan, U. B.
AkcéHoBa).

5. IIpoBepouHbie U KOHTpOJIbHBIE paboThl. 8 kiacc (aBropel O. C. ['abpuensu, Y. B. Tpurybuax).

6. Xumus B TecTax, 3ajadax u ynpaxkaeHusx. 8 kimacc (atopsl O. C. I'abpuensn, U. B. Tpuryouak).

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumus» u caiiT s yautens «5 uay Ha ypoK XUMUK»
http://him.1september.ru Eaunas xomnexmus LIOP: [IpenqmeTnas komnekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIIEPUMEHTBI: XMMHSL.
Komneknus Poccuiickoro o0meo0pazoBaTeIbHOTO MopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast oluMIinaia mkoJIbHUKOB 10 XUMHH
http://www.chemistry.ru JlucraHuinoHHas OTUMIINA/IA IO XUMHUH: TEICKOMMYHUKAIIMOHHBIN
00pa3oBaTeNIbHBIN POCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHIIMOHHBIE BPUCTHYECKUE OJIUMITAAIBI
10 XUMHUHU

http://www eidos.ru/olymp/chemistry 3anumarenbHas XUMUs

http://www 104.webstolica.ru Kiaccudukariust XUMHUECKHX PeaKInit

http://classchem.narod.ru KonTpen — Xumus i Bcex: ydaeOHO-MH(POPMAIIMOHHBIN CalT
http://www. nanometer.ru OHnaiiH-cipaBOUHUK XUMHUYecKuX drieMeHToB WebElements
http://webelements.narod.ru I[lonynspras 6ubnuoTeka XUMUYECKUX DJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIE 1 CipaBOYHBIE MaTEPUAIIBI IO XUMUHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuu



http://chemworld.narod.ru Caiit «BupTyanpHast XUMHUYECKasl IIKOJIa»

http://maratakm.narod.ru Caiit «Mup xumun»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.chemport.ru Xumuueckuii cepep HimHelp.ru: ydeGHbIe U clipaBOYHbIE MaTepHAIIBI
http://www himhelp.ru Xumus: Marepuansl « Bukurmeun» — cBOOOIHOM SHITUKIIONE TN
http://ru.wikipedia.org/wiki/Xumus Xumus Ui BceX: WITIOCTPUPOBAHHBIE MAaTEPUAIIbI 10 OOIIEH,
OpraHMYECKOH M HeopraHu4eckoi xumuu http://school-sector.relarn.ru/nsm Xumus u xu3ap — XXI Bek:
HAYYHO-TIOMYJISIPHBIH KypHAI

http://it-n.ru/communities.aspx?cat n0o=4605&tmpl=com IlIkoabHHKaM 0 XUMHH: CAUT XUMUIECKOTO
¢dakynbrera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHast OUOIMOTEKA TT0 XUMUU U TEXHHUKE
http://rushim.ru/books/books.htm Dnexkrponnast OubnuoTexa yueOHbIX MaTEpPHAJIOB MO0 XUMHH Ha TOpTaje
Chemnet

http://www.school2 kubannet.ru Durmknoneaust «[Ipupoaa nayku»: Xumus http://elementy.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O IPOLHECCA
YYEBHOE OBOPYJIOBAHHME

[TopTpeTs! BBIAAIOIIMXCA XUMUKOB

Tabnuma nemoncrpanuonnas «llepuonnyeckas cucreMa JIEMEHTOB

.. MenpaeneeBa

Tabnuia nemoncrpanuonHas «PacTBOPUMOCTh KUCIIOT .OCHOBAHHI U coJiel B BOJIE»

Tabmuupl nemoHcTpanronHas "CTtpoeHue BemecTpa'

Tabmuip! JeMOHCTpalMOHHAS "XUMHUYECKUE PEeaKIIu"

Kaptei-uncTpykunu 15 mpakTUYECKUX 3aHATHI 10 xumuu §-11kimaccos

Taomuue! "Buasl xumuyeckux cBsasei”

Ta6muub! "IIporiecchl OKUCICHUSI-BOCCTAHOBIICHUS "

Metonuueckoe pykoBoAcTBO (Mcmonp3oBanue yueGHOro 000pyA0BaHUs Ha TPAKTHUECKUX paboTax)
OBOPYJAOBAHME JIUIA ITPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPAIIUH

CrniupToBKa abopaTopHasi TuTas

[ItatuB 1ab0paTOPHBIN XUMUYECKUI

Jlocka /Ui CyIIKH TOCY/IbI

[TnuTka >nexTpuueckas 1adopaTopHas

KoMmmnekt MepHOil nocysl


http://elementy.ru/

[Tpubop Isi ONBITOB IO XUMHH C IIEKTPUICCKUM TOKOM
Anmapat AJis npoBeJieHUs XuMudeckux peakiuit AIIXP

[Tpubop It HIUTFOCTPAITUHN 3aBUCUMOCTH CKOPOCTH XUMHYECKHUX PEAKIIHMA
I'oprouee cyxoe

Jloxkka 1151 C)KUraHus BEILIECTB

Ha6op sTHKeTOK camoKiIeronuxcs (J1abopaTopHbIii)

[TpuGop 11t MILTIOCTPAIIH 3aKOHA COXPAHEHUS MAaCChl BEIIECTBA
IIpoOupka 14*120

[Tpobupka 16*150 xumuueckast

Ha6op Ne 1B "Kucnotsr"

Ha6op Ne 3BC "lllemoun"

Komneknus "lIkana tBépaoctu”

Ha6op Ne 9BC "O6pa3oBanne HeOPraHMUECKHX BENIECTB"

Ha6op Ne 11C "Conu jy1st ieMOHCTpaIuu OmbITOB"

Ha6op Ne 22BC "UnaukaTopsr"

MynbTUMEANITHBINA TPOEKTOP
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