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IHHOACHUTEJIBHASA 3ATIMCKA

Paboyas mporpamma o XuMuu Jutst 00ydJaromuxcs 8 KI1accoB cocTaBlieHa Ha ocHOBe TpeboBaHmi K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DenepantbHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHapTe OCHOBHOT'O OOIIEro
o0Opa3zoBaHus, ¢ yI€TOM pacrpee€HHBIX 10 KJIaccaM MPOBEPSIeMbIX TPEOOBaHMIA K pe3ylIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE IO XUMHUH, a TAKKe Ha OCHOBE [IpuMepHOl mporpaMMel
BOCIHMTaHUS 00yUJarOmUXCs MPH MOJTyYeHHH OCHOBHOTO 0011ero oopazoBanus u ¢ yuérom Konuenun
MperojaBaHus yaeOHOTO mpeaMeTa « XUMHEs» B 00pa30BaTeIbHBIX opraHu3anusx Poccuiickoii
Odenepanny, peain3yroIMX OCHOBHbIE 00111e00pa3oBaTebHble porpaMmMsl (yTB. Pemennem Konneruun
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bxutag yueOHoro npenmera « XuMus» B IOCTHKEHHE 11€7I€il OCHOBHOTO 0011ero 00pa3oBanus 00ycloBIeH
BO MHOTOM 3Ha4YeHHUEM XUMHUYECKOI HAyYKH B ITIO3HAHWH 3aKOHOB MPUPO/JIbI, B PA3BUTHUU IMTPOU3BOAUTCIbHBIX
CHJI 00IIIECTBA M CO3JaHUH HOBOI 0a3bl MaTepUaIbHOMN KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacIpoCTpaHuiIa CBOE BIMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOAUMBIM YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHHU CIY>KUT OCHOBOM ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €UHCTBE MUPA; BAKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTAaBICHHS O B3aUMOIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IE; COBPEMEHHAs! XUMUS HAIpaBJeHa Ha pellieHue TI00anbHbIX MPOOJIeM yCTONYUBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOH, MUIIIEBOU U SKOJIOTHIECKON OE30TTaCHOCTH, ITPoOIIeM
3/IpaBOOXpaHEHHUSI.

B YCJIOBHUAX BO3pacCTarOMCro 3SHAYCHU XUMHUH B JKU3HU O6I.H€CTBa CYIIECTBEHHO IMOBBICHUIACH POJIb
XHUMHNYCCKOTI'O O6pa3OBaHI/I$I. B mmane conyalan3any OHO ABJIICTCA OAHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé pa3BUTHA.

CoBpeMeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOXOAUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOILIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOIO0Opa3HOM
KU3HU OOIIeCTBa, /U OCO3HAHUS BaYKHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JJ0POBBIO
JPYTUX, K OKpYKarolei IpUpoIHOH cpeie, A TPaMOTHOTO MOBEICHUS MPU UCTIOTIb30BAHUU Pa3IHUHBIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM IIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIICHHUIO K CUCTEME OO0IIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUcyIre oduemy
XUMHUYECKOMY 00pa30BaHUIO KITFOUEBbIE [IGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WHIUBUAYaIbHbIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIel cTpaTerui 00y4eHHs, BOCITUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMU YUE€OHOTO MpeaMeTa « XUMUsD».

N3zyuenue npeamera: 1) cnocoOCTBYeT peaqu3alii BOZMOKHOCTEH JUIs caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBILUIEHUS] ¥ TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHON y4eOHOM
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATENLCKUX YMEHHUH, HE0OX0AMMBIX KaK B MIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATILHOM IS TENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAYYHOT'O MBILIUICHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIS1a HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBJIETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHIH €CTECTBEHHO-HAYYHOH rPaMOTHOCTH MOAPOCTKOB; 4) CrIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHHE IIKOJIbHUKOB.

HasBannple HampaBieHUs B 00yYCHUH XUMHUH 00SCIICUUBAIOTCS CIICIIU(PUKON CONCpKAHUS TPEIMETa,
KOTOpBIﬁ ABJIICTCA NCAArOrn4CCKu aJaliTUPOBAHHBIM OTPAaKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOLIMMUCS OCHOB HEOPTraHUYECKOM
XHUMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBeKTax OpI‘aHI/ILIeCKOf/'I XHUMHU.

CrpykTypa conep:kaHus rnpeamera chopMHUpOBaHA HA OCHOBE CUCTEMHOIO IOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHATHI 0 XUMHUYECKOM DJIEMEHTE U BEIICCTBEC U CUCTEMBI MOHATHH
0 XUMH4YecKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHMS KaK OCHOBBI BCETO €CTECTBO3HaHUsA, ypoBHs llepnoanueckoro 3akona J[. . MenzaeneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCA MOCIIEOBATEIBHO OT OJHOTO
YPOBHS K JIpYyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opranusanus cogepKaHusi Kypca crnocoOCTBYET MPeICTaBICHUI0 XUMUYECKOM COCTaBIISIONIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMIMUXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BaxHO Takke 3aMEeTHUTh, YTO OCBOEHHUE COJEpKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronmi Mup», «buosorus. 5S—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

HOEJNX U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBiieHHIo nepBOCTENEHHOM 3HAUMMOCTH MPH peain3aiuy 00pa3oBaTeIbHbIX PYHKINN
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBAHKUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM JeSITEIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMHUECKUX 3HAHUH —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX U3YUYCHHUS BEIECTB U
XMUMHUYECKUX PEaKlUi, a Takke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHH U CIOCOOOB AEATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 0€30MaCHOTO OOpaIlleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ aTuM nenu n3ydeHus npeMeTa B IporpaMMe yTOUYHEHbI M CKOPPEKTHUPOBAHbI C YYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYeHUs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
UHTeJUIeKTa U o01eil KynbTypsl. OOyueHne yMEHUIO YIUThCS U MPOJI0DKaTh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3M ¢ 3TUM NpH U3ydeHHUH MTPEeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIEE 3HaUeHHE TPHOOpeNn Takue
LIEJIH, KaK:

(opMuUpOBaHHUE UHTEIIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYJHUUYECTBY,
CaMOCTOSITEIIbHOMY MPUHATHUIO PELICHUH, CIOCOOHOM aaanTHPOBaThCs K OBICTPO MEHSIOIIUMCS YCIOBHSIM
KHU3HU;

HaIpaBJICHHOCTh O0YYEeHHUS HA CUCTEMAaTHUECKOE MMPUOOIIECHUE YHATHXCS K CAMOCTOSTEIbHOM



MO3HABATEIBHOM JIEATEILHOCTH, HAYYHBIM METOaM MO3HAHUSA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINH ), UMEIOIIIX
YHUBEPCAJIbHOE 3HAUCHHE VIS PA3IIMYHBIX BUJIOB JIESTEILHOCTH;

¢dopmupoBaHue yMEHHI OOBSICHATH U OLIEHUBATH SIBJIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TP U3YUYECHUH XUMHUU;

(dbopmupoBanre y 00yJaronuxcsi T'yMaHUCTHYECKUX OTHOIICHHH, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHUMU U1 BBIPAOOTKH 3KOJIOTHUECKH 1LI€JIECO00pa3HOro MOBEACHUS B ObITY U TPYJOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3I0POBBS  OKPYKAIOIIECH MTPUPOTHOMN CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHUS 00I€YeI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS 1 HAPaBIEHHOCTH
JabHENIero o0y4eHus.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATUSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperaTHoe COCTOsHHEC BCIICCTB. HOHHTHG 0 METOJaX IMO3HAHUA B XUMHUU. Xumus B CUCTEMC HayK. qI/ICTbIe
BemiecTBa U cMecu. CrocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie U cioxkHbIe
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xummaeckas Gopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTEIbHAs MOJIEKyJIsipHast Macca. MaccoBast 10714
XMUMHMUYECKOTO JIEMEHTA B COCUHEHHH.

du3nuecKue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUsT MacChl
BelIecTB. XUMUYeCKre ypaBHeHus. Kitaccuukanus XuMUIeCKAX Peakuii (COeAMHEHMS, Pa3lIOKEHHS,
3aMeleHus, oOMeHa).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu paboOThI B 1TaOOpaTopuu u
npuéMamMu oOpareHus ¢ JJabopaTopHBIM 000PYAOBaHUEM; U3YUEHHE U ONMCaHne (PU3NIECKUX CBOICTB
00pa3110B HEOPraHUYECKHUX BEIECTB; HaOMoieHne (pu3nueckux (MIaBjIeHne BOCKa, TasHUE JIbJia, pACTUPAaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMOJIEHCTBIE MeJla C KHCIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMUYECKUX peakiuii (pa3iokeHrue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnokenune ruapokcuaa meau(ll) npu HarpeBanum, B3anMoaeiicTBre xese3a ¢ pactBopoM cosu meau(ll));
M3y4deHue crnoco0oB pasieieHusl cMecel (C IMoOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITIAPUBAHUE,
JTUCTUIUTSILMS, XpoMaTorpadusi), IpoBeIeHIEe OYUCTKH MOBAPEHHOM COJIM; HAOMI0IEHNE U ONMCaHUE
Pe3yJbTaTOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOLIET0 3aKOH COXPAHEHHUsI MACChl; CO3JJaHue MOJeNei
MOJIEKY (ITapOCTEPKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciaopon — aneMeHT U mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IIpHUpoie, (U3NYECKUEe U XUMUYeCKHe cBOMCTBA (peakiuu ropenus). Oxcuasl. [lpumenenue
kuciopoaa. CriocoObl MOTydeHUs! KUCIOPO/ia B JIabOpaTOpUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucioposa B
npupojae. O30H — aIoTpoIHas MOIU(pUKALIKA KHUCIOPO/a.

Temnosoit acbcbeKT XUMHWYECKOH peaKknun, TCPMOXUMHUYICCKHUEC YPABHCHU A, 9K30- U SHAOTCPMUYICCKHUC
PCaKIuu. Tomnupo: yYroJjb 1 METAaH. 3arp;13HeHI/Ie BO3yXa, YCUJICHUC ITAapHHUKOBOI'O 3(1)(1)6KT3, pa3pyuIeHuce
O30HOBOTIO CJI04.

BOI[OpOI[ — JJICMCHT M ITPOCTOC BCIICCTBO. Haxoxnenue BOJIOpOJa B IIPHUPOJC, (I)I/ISI/I‘ICCKI/IG U XUMHYCCKHUC
CBOﬁCTBa, IMPpUMCHCHHC, CII0COOBI IMOJIy4CHUS. KwucnoTsl u comn.

KomnuectBo BemectBa. Mosb. MonsipHast Macca. 3akoH ABorapo. MossipHslil 00bEM ra3oB. Pacuérsl o
XUMUYECKUM YPABHEHHUSM.

duznyeckue cBoiicTa Boabl. Bona kak pactBoputens. PacTBopsl. HachllieHHbIE 1 HEHACHILLIEHHBIE
pacTtBopsl. PacTBOpUMOCTH BelecTB B Bojie.MaccoBas 10JIs1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOWCTBA
BoJbl. OcHOBaHHUA. PoJIb pacTBOPOB B IPUPOJE U B )KU3HU UelloBeKa. KpyroBopoT BobI B IPUPOE.
3arpsi3HeHne NpUpoIHbIX BoA. OXpaHa U OUNCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heoprannueckux coeaunenunid. Oxcuapl. Kimaccudukamnmst okcuaoB: coiaeoopasyromnue
(ocHOBHBIE, KUCTIOTHBIE, aM(pOTEepHBIC) U HecosieoOpa3yromue. HomeHkmatypa okcuaoB (MexXIyHapoaHas U
TpuBHabHas). DU3nueckre U XUMUYECKUE CBOMCTBA OKCUAOB. [losryueHre OKCHIIOB.

OcnoBanus. Knaccugukaiust ocHOBaHUIL: MIENOUN U HEPACTBOPUMBIE OcHOBaHMA. HomeHknatypa
OCHOBaHUH (MeXIyHapoHas U TpuBuanbHas). Ousnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.



[Tosmyuenne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTn metasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Conu. Homenknatypa cosiei (MexyHapoaHasi U TpuBHasibHas1). GU3HUecKue U XUMHUUYECKUE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBs3b MEXKAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

XUMHUYECKUH 3KCIIEPUMEHT: KaU€CTBEHHOE OIPE/IEIICHUE COACPKAHUSI KHCIIOPOia B BO3IyX€; IOJIyYEHHE,
coOupaHue, pacro3HaBaHNE U U3YYCHHE CBOMCTB KUCIIOPO/1a; HAOIOJCHUE B3aUMOICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB M OTIMCAaHHUE UX CBOWCTB; MOIydeHHE, COOMpaHKe, PacliO3HABAHNE U U3yYSHHE CBOMCTB BOJOPOAa
(ropenue); B3auMoaericTere Bogopoaa ¢ okcuaoM mean(ll) (Bo3MokHO HCTonb30BaHNE BUIEOMATEPHAIIOB);
HaboIeHNe 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BaHNE 0COOEHHOCTEH pacTBOPEHUSI BELLIECTB
C pa3jINYHOM PACTBOPUMOCTBIO; MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON MAacCCOBOM 10eH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIblIMeM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHUAIIOB); ONPEIENIEHUE PACTBOPOB KUCIIOT U LIEI0YEH ¢ MOMOIIbIO0 UHAUKATOPOB;
UccleIoBaHNE 00pa3lioB HEOPraHUYECKUX BEIECTB PA3IMUHBIX KIacCOB; HAOII0IeHNEe U3MEHEHHUS OKPacKu
MHMKAaTOPOB B pacTBOPAxX KUCIOT U HIesoueit; uzyuenue Bzaumopenicteus okcuaa meau(ll) ¢ pacrsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3alliH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJIHOTO MeTaJlla IPYyTMM U3 pacTBOPA COJIM; PEIIEHHE SKCIIEPUMEHTAIBHBIX 33134 110

Teme«BaxHelme Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

Iepuonuyveckuii 3axoH u [lepnoanyeckasi cucrema xuMudeckux 3jiemenToB /. U. MenjaeseeBa.
Crtpoenue aToMoB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[TepBbie MOMBITKHM KIacCCHU(UKAIIUN XUMHUYIECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX JIEMEHTOB
(1IemovYHbBIC U MICIIOYHO3EMETBHBIC METAJIIBI, TAJIOTCHBI, HTHEPTHBIC T'a3bl). DIEMEHTHI, KOTOPbIE 00pa3yioT
amdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leprnoanueckas cucrteMa xumuueckux aemenToB J[. 1. Menaeneesa.
KopoTkonepuoanas u jyimHHONIEproAHas GopMbl [leproanyueckoi CHCTeMbl XUMHYECKHX 1eMeHTOB /1.

N. Menneneesa. [leprost u rpymibl. u3nyecKuil CMbICI MOPSAKOBOTO HOMEPA, HOMEPOB MEepHOa U
TPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO0 3JIEMEHTA M0 €ro noJioxkeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUYCCKUX DJICMCHTOB, MCTAJINIMUCCKUX U
HeMeTaJJIMUeCKUX CBOMCTB MO rpyimnaMm U rnepruoaam. 3HaueHHUE HCpI/IOI[I/I‘ICCKOFO 3aKOHa 1 HepHO,Z[H‘IGCKOﬁ
CUCTCMbI XUMHWYCCKUX JJICMCHTOB I PA3BUTUA HAYKU U IIPAKTUKH. ]_I H. MenneneeB — y‘IéHBIfI u
TpaXIaHUH.

Xumunueckas cBs13b. KoBajieHTHas (HOHfipHaﬂ n Hel'IOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB
XHMHUYECKHX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC peaKknuu. Hpoueccm OKHCIICHHUA U
BoccTaHOBJIICHUS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XHUMHUYECKHM SKCIICPUMCHT: U3YUYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, B3aHMOJICHCTBHE
THAPOKCHUAa HUHKA C paCTBOpAMU KUCIIOT U Luenoqeﬁ; MPOBCACHUC ONBITOB, NJINTFOCTPUPYIOIIIUX
MMPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ (FOpCHI/Ie, pCaKkuuun pa3jioKCHUs, COC,Z[I/IHCHI/ISI).

MexnpeamerHblie CBA3U
Peanuzanus MeXNpeaAMETHBIX CBA3EH PU U3yYEHUN XUMUU B 8 KIJIACCE OCYLIECTBIISIETCS YEPE3



HCITIOJIb30BAHHEC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHfI, TaxKk 1 HOHSITI/II>'I, ABJIAIOINXCA CUCTEMHBIMU JJIA
OTACJIbHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOT' O IIUKIJIA.

OO01ue ecTecCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTES,

KIIacCU(pUKaIUs, TEPUOUIHOCTh, HAOIIOCHHUE, SKCIEPUMEHT, MOJISITMPOBAHUE, U3MEPEHHUE, MO JIEITb,
SIBJICHUE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIbI, PAIMOAKTUBHOCT,
MOJIEKYJIa, AIEKTPUUECKHI 3apsifl, BEIIECTBO, T€JI0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ras,
(bu3HUYecCKre BEIMYNHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE31b1, COJIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUIUBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

W3yuenne xuMuu B 8 Kilacce HANPaBJIEHO HA JIOCTHKEHHUE 00YJaIOITUMHUCS TMYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Iero 00pa3oBaHUs JOCTHTAIOTCS B XOJIC
O6y‘-I€HI/I$I XUMHUHN B €AUHCTBEC yqe6H0171 Y BOCIIUTATEIILHOU ACATCIIbHOCTHU OpFaHI/I3aHI/II/I B COOTBETCTBUU C
TpaaAUuIMOHHBIMHU pOCCPIfICKHMH CONUOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IMIPUHATBIMHU
B O6H.I€CTB€ IMpaBHJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccamMm CaMOIIO3HaHUA, CaMOPasBUTUA
Y COIMAM3ALUA 00YJaIOIUXCSl.

JIM4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

IMaTpuOoTHYECKOr0 BOCIIUTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY HACIEIHIO,
MMOHUMAaHMSI 3HAYCHUSI XUMHYECKON HAYKH B )KM3HU COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTHU BIIAJIETh
JIOCTOBEpHOM MH(OpMAIUElt O MePeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

I'paxxmanckoro BoCnMTaHus

2) MMPpEACTAaBJICHHUA O COMUAJIBHBIX HOpMax U IpaBujIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbCKOM, TBOPUECKON 1
APYruX BUAAX JESITEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH NESATEIbHOCTH IIPU BBIIIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 3a/1a4, BBINOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JJAHUN YUE€OHBIX IPOEKTOB,
CTpEMJIEHUS K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

LleHHOCTH HAYYHOT O MO3HAHUS

3) MHUPOBO33PEHYECKUX MTPEICTABICHHM O BEIIECTBE M XUMUYECKOM PeaKI[ii, COOTBETCTBYIOIIHNX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONINX OCHOBY JUIsl TOHUMAHUS CYIIIHOCTH HAYYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3AX
4eJl0BeKa C MPUPOTHOM cpesioil, O poJid XUMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJTY4YE€HHUE HOBBIX 3HAHUI 110 XUMUHU, HEOOXOAUMBIX IS
00BsicHEeHUSs HAOII0JaeMbIX MTPOLIECCOB U SIBICHUH;

5) no3HaBaTenbHOM, HH(HOPMALIMOHHON M YNTATENILCKON KYIbTYphl, B TOM UHCJIE HABBHIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOid, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) uaTepeca K 00y4eHUIO U TTO3HAHUIO, TF0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENLCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) 0co3HaHMS LIEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOILLICHHSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOX0AUMOCTH COOIOACHNUS MpaBUi 0€30MaCHOCTH MPH 0OPALIEHUH C
XUMUYECKUMHU BEIIECTBAMH B OBITY M peaibHOU JKU3HU;

Tpynosoro Bocnuranus
8) uHTEpeca K MPaKTHUECKOMY U3Y4EHUIO podeccuil U Tpyaa pa3IMdyHOro poja, yBaXeHHe K Tpyay U



pe3yibTaTtaM TpyIAOBOM NESTETbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOIAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIEIIHOM
npo(hecCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIbHO cpere;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKosOorHyYecKy 1e1eco00pa3HOro OTHOUIEHUSI K IPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJIe, OCHOBE €&
CYIIECTBOBAHMsI, TOHUMaHHUS [IEHHOCTH 3/J0POBOTO U OE30MAaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBui1 0€30TTaCHOTO MOBEICHUS MTPH PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHSIX, YIPOKAIOIINX 310POBBIO
¥ YKU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTH 3HAHMSL, [TOJIy4aeMble NTPU U3yYECHUN XUMUH, JUIsl pELICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTel UX PEHICHUs MOCPEICTBOM METOIOB XuMum; 11)
9KOJIOTMYECKOT0 MBILUICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B NIO3HABATENIbHOM, KOMMYHUKATUBHOU U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC TSI POPMHUPOBAHUS MUPOBO33 PEHUS
oOl1ieHay4Hble MOHATHUS (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DaKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IPeaMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHON HAyYHOU KapTHHE MUPA, U YHUBEpCaIbHbIE
y4eOHbIe JeCTBUA (IT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATHBHBIC), KOTOPHIE 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUSA 06p330BaTeHBHOﬁ IIpOrpaMMmel 110 XUMHUH OTPAXKAKOT OBJIAACHUEC
YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM YHUCIJIC:

ba3zoBbIMHE JIOTHYECKHMH JAeHCTBUIMH

1) yMeHHEM HCIIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS ITPU OCBOCHUHY 3HAHHUI: PaCKPhIBATh CMBICT
XUMUYECKUX TOHATUH (BBIICIATh UX XapaKTepPHbIC IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C IPYTUMU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU ISl KJIaCCU(PHUKAIIMN XUMUYECKIX BEIIECTB M XMMHUYECKUX PEaKLUi; yCTaHABIUBATh MPUUUHHO -
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCykIeHUs (MHAYKTUBHEIE,
JIeTyKTUBHBIE, 110 AaHAJIOTHH); JIENaTh BHIBOJIBI U 3aKIIIOUEHUS;

2) yMEHHEM MIPUMEHSATH B Mpoliecce MO3HAHUS MOHATHS (IPEAMETHbIE U MeTapeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yeMble B XUMUHU, TPEOOPA30BHIBATh IIUPOKO MPUMEHSIEMBIC B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluy — MPH PEIIeHUN Y4eOHO-TI03HABATEIbHBIX 3aa4; C YI4ETOM ITHX
MO/IENBHBIX MPEICTABICHUM BBISIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKN U3y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUYECKIX PEAKIIHI{; BHISABIATH OOIINE 3aKOHOMEPHOCTH, IPHUYUHHO -
CJIE/ICTBEHHBIE CBSI3HM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSIX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIT; CAMOCTOSITENIFHO BEIOMPATh CIIOCO0 perieHus: yueOHoi
3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIIee MOIXOASIINN C YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BaATEIbCKHIMH AelCTBUAMMU



3) YMCHHEM UCIIOJIb30BATh NMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHH, a TAKKC B
Ka4y€CTBC€ OCHOBBI AJIA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBCPKE MPAaBUIILHOCTU BBICKA3bIBACMBIX CY)KILGHI/II;’I;

4) mpuoOpeTeHue OnbITa MO UIAHUPOBAHHIO, OPraHU3AIMH U TPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB:
yMeHHUe HaOJII0/1aTh 32 X0I0M IIPoIiecca, CaMOCTOSTEIBHO IPOrHO3UPOBATH €r0 Pe3yiabTar, GOPMyIHpPOBATH
0606H_ICHI/ISI " BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
poJieIaHHOM paboTe;

Padoroii ¢ nngopmanmei

5) ymMmeHHneM BbIOMpPATh, AaHATM3UPOBATH M MHTEPIPETHPOBATH MHPOPMALIUIO PA3ITHUYHBIX BHJIOB U (HOpPM
IIPE/ICTaBICHMS], T0JTy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-TOMYJSIpHAsL IUTEpaTypa XUMUUYECKOTO
CoJIep’KaHus, CIIpaBOYHbIE IOcOOUs, pecypchl IHTepHETa); KpUTUUECKU OLIEHUBATh IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMEHHEM IIPUMEHSTh pa3INdHble METO/IbI U 3alIpOChI IPU MOUCKE U 0TOOpe HH(POPMALUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOUMBIX JUIS BHIIIOJIHEHUSI y4€OHBIX U TO3HABATEJIbHBIX 3aJa4 OIpe-
JeNEHHOTO TUIA; TPUOOPETEHUE ONBITa B 00JACTH UCI0JIb30BAHUS MH(OPMALMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJa/IeHNE KyJbTYpOil aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (hOpMY IIpeACTaBIeHUs HH(POPMALINK U WILTIOCTPUPOBATH
pelraeMble 3a7a4u HECJIOKHBIMHM CXeMaMU, TuarpaMmmamu, IpyruMu popmMamu rpaduku u ux
KOMOHWHAIUSAMU,

7) yMEHHEM UCIOJIBb30BaTh U AaHAJTM3UPOBATH B IIpoliecce YueOHOM U NCCIIeIoBaTENbCKOM 1eATEeIbHOCTH
HMH(OPMALIKIO O BIUSIHUU TPOMBIIIJIEHHOCTH, CEITLCKOTO X034HUCTBA M TPAHCIIOPTA HA COCTOSIHUE

OKpYKarolel NpUpOTHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeHCTBUAMH

8) yMeHMeM 3a/1aBaTh BOTIPOCHI (B X0JI€ IMAJIOTa /WM TUCKYCCHUN) TIO CYIIECTBY 00CYK1aeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) npuoOpeTeHre OTbITa MPE3CHTAIIMN PE3YJITATOB BBIITOJHEHHS XUMUYECKOTO KCIIEPHUMEHTA
(JtabopaTopHOTO OIBITA, JIJAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MMPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU ITO3HABATEIIBHOMN M UCCIIEIOBATEIbCKON
JESTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPo0IeM Ha OCHOBE y4éTa OOIINX HHTEPECOB M COTJIACOBAHUS
no3uiuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PabOTHI U 1Ip.);

YHHBepcaJILHLIMI/I PEeryjJsaiTuBHbIMHA IIEfICTBHﬂMH

1 1) YMCEHUEM CaMOCTOATCIIBHO ONIPEACIIATh LEIIN ACATCIbHOCTH, IINIaHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBbHO COCTAaBJIATh NN
KOPPEKTUPOBATH HpeI[JIO)KeHHHﬁ AJITOPpUTM JIeNCTBUI IIPpH BbIIIOJIHCHHUU 3aJIaHui ¢ y‘léTOM MOJIYYCHU A
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATH COOTBETCTBUC ITOJIYIYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCEHUEM HUCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPEAJIAra€MbIC B YCJIOBUA 3aJJaHUH.

INPEIMETHBIE PE3YJIBTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obOmactu «XI/IMI/IH)), BUAbBI ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTyallUAX.



[IpenmeTHbIe pe3ybTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOMIMXCS CIACTYIONUX YMEHUI:

1) packpvieame cmblci OCHOBHBIX XMMUYCCKHMX TIOHSATHIA: aTOM, MOJICKYJIa, XAMHUYECKHI SJIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHASI K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi JA0J1s
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKHUCIICHHSI, XUMUYECKAs PEAKIHs, KIIACCU(DUKALIUS PEAKIUI: peaKIuu
COCIMHECHMUS, PEAKIIUU PA3JIOKEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi 0OMEHa, K30~ M SHJIOTEPMHUIECKUE
peakuuu; TeroBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pagnuyc
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 107151 BellecTBa (IIPOLIEHTHASI KOHIIEHTPAIIMs) B paCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. I1. 1) ¥ TPUMEHSTH 3TH MOHATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUII;

3) ucnonvzo6ams XUMUIECKYIO CHMBOJIMKY JUISE COCTaBJICHUS ()OPMYIT BEIIECTB U YPAaBHCHU I XUMHUCSCKUX
peaKuuii;

4) onpedensimp BAIEHTHOCTh AaTOMOB 3JIECMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb OKUCIICHUS
2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K ONMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BHI XUMHUYECKON CBS3U (KOBAJICHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

5) packpwieamo cmvica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHNE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX MOJIoKeHUs B [lepuoanyeckoi
CHUCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YICHUS,
3aK0Ha ABOTa/IpO; OMMHUCHIBATh M XapaKTepHU30BaTh TaOIuuHyi0 hopmy [leproaudeckoit CHCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
Tpymma)», Majible ¥ O0JbIINE IEPUOIBI; COOTHOCHTH 0003HAYCHUS, KOTOPhIE HMEIOTCS B TaOIHIIE
«Ileproauueckas cucreMa XuMudeckux aeMeHToB J[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps siipa, 0011ee YUCII0 ANEKTPOHOB U
pacnpezesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKHE JICMEHThI; HCOPTaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEaKiuu (110
YHCIIy U COCTaBYy yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, 10 TEIJIOBOMY 3D (DEKTy);

7) xapaxmepuzosams (onucvléams) OOILIHE XUMHYSCKAE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPIK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;

8) npoecnozuposams CBONCTBA BELICCTB B 3aBUCMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPALLECHHUN B Pa3IMYHBIX YCIOBUSX;

9) ewiuucsIMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAcChl BEIIIECTB; MACCOBYIO JI0JIFO
XMUMHUYECKOTO AJIEMEHTa 1o (opMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKkIuu;

10) npumensimo OCHOBHBIE OIIEPAIIMN MBICJUTEILHOM IEITEIbHOCTH — aHAIN3 U CHHTE3, CPAaBHEHHE,
0000111eHIEe, CUCTEMATH3AIHIO, KIacCU(DUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3CH — I
M3Y4YEHUs1 CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHUE, MOJISTUPOBaHKE, SKCIIEPUMEHT (pealbHbI U MBICJICHHBIN);

11) creoosamsb ipaBUIIaM MOJIB30BAHKS XHMHUYECKOH MOCYI0M 1 JTaO0PAaTOPHBIM 000PYIOBAHHEM, & TAKIKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJHEHUIO 1a00PaTOPHBIX
XMUMHYECKUX OTBITOB IO MOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOIa M KHCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U KUCIOT C MOMOIIbIO
WHIUKATOPOB (J1TakMyc, (heHondranent, METUIOpaHK U JIp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanMmeHOBaHHe pa3lea0B H TeM KoamnuecTBo yacoB Jara Bujasl fesaTeabHoCTH Bunsl, DJIeKTPOHHbIE
n/m | mporpaMMsl H3y4eHust dopmbl (undpossie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe KOHTPOJIS oGpa3oBaTebHbBIE
padoTsr padoTsl pecypcsl
Paznen 1. [lepBoHaya/bHbIe XUMHYECKHE MIOHATHS
1.1, | Xumus — Baxnas o06acts 5 0 2 01.09.2022 | PackpbIBaTh CMBICI U3y4aeMBbIX IIOHATHI; [IucbMeHHBIH | Ipe3eHTalnu
€CTeCTBO3HAHMS H NPAKTHYECKOii 21.09.2022 | PackpriBaTh poJib XMMHH B IPUPO/IE U KU3HU YEIOBEKA, €€ CBA3D C IPYTMMH HayKaMH, KOHTPOJIB; BHJIE0YPOKH
HesiTeJIbHOCTH YeJI0BeKa Pa3nuyath 4MCTHIE BELIECTBA H CMECH; OJHOPOAHEIC H HEOAHOPOJHBIE CMECH; Yerublit
Paznnyath pu3nUECKUE U XUMHUYECKHE SIBICHUS; KOHTPOJIB;
OmnpenensaTh NPU3HAKK XHMUYECKUX PEAKLMH H YCIOBHS UX IPOTECKAHHUS; I[IpakTHyeckas
CreoBaTh MpaBUIaM HOJIb30BAHM XUMHYECKOH ITOCY JOH U 1abOpaTopHBIM pabora;
000pyZOBaHHEM, A TAKXKE IPABHIAM OOPAIIEHHs ¢ XUMHYECKHMHU BEIeCTBAMH B
COOTBETCTBUH € HHCTPYKILHSIMH 110 BBIMOJHCHHIO IPAKTHIECKHX PadoT;
nJ'laH]/lpOBaTb u l'lpOBOlll/ITb Xl/IMl/I‘{ECKM]‘/‘[ 3KCl'lep]/lMeHT 1o MSquHl/IK) ¥ OMMHMCAHHUIO
(u3MYEeCKuX CBOMCTB BEILECTB, CIIOCOOOB pa3eNe s cMeceil BEleCTB;
Vcronb30Bath NP BBIIOJHEHUN YYeOHBIX 3a1aHUI U B IIPOLIECCE HCCIIEA0BATENbCKOH
JIEATENLHOCTU HAYYHO-TIOMYISAPHY IO INTEPATYPY XMMUUYECKOTO COJICPIKAHNS, CIIPABOYHBIE
Matepuansl, pecypcesl MuTepHeTa;
BricTpanBaTh pa3BEPHYThIE NUCHMEHHBIE H YCTHBIE OTBETHI C ONOPOii Ha HHOPMAIHIO U3
y4eOHMKA U CIPaBOYHBIX MaTepPHaoB, FPAMOTHO UCIMONb30BATh U3YYEHHBIH TTOHATHIHHBIH
anmapar Kypca XuMHH;
1.2. | Bemecrna 15 1 0 22.09.2022 | IIpuMEHATH €CTECTBEHHO-HAYYHBIC METO/IBI IO3HAHUS (B TOM YHCIe HAOTIOACHHE, YerHblit Hpe3eHTalnH
H XHMHYeCKHe PeaKnnu 23.11.2022 | mopenupoBanue, IKCIIEPUMEHT) U OCHOBHBIE OTIEPAIIMHE MBICIUTENLHON IEATENBHOCTH orpoc; BH/ICOYPOKH
(cpaBHeHHMe, K1accuQUKAIHA) IS U3YUCHHUS BEIIECTB H XMMHYECKHX PeaKI[Hii; [TncpMeHHbII
PackpbIBaTh CMBIC] H3Y4aeMBbIX MOHATHI U 3aKOHOB  NPUMEHATH 3TH IOHATHUS TIPH KOHTPOJIB;
OIMCAHHH CBOMCTB BEIIECTB U UX MPEBpPalleHHI; KonTtponsHas
Paznuyath ¢usnueckue 1 XMMHYCCKHE SABICHHUS, O0BACHATH UX CYyIIHOCTh C TOUKU 3PEHHUS pabora;
aTOMHO-MOJIEKYJIIPHOTO YUEHHS; 3auer;
OmnpenensaTh NPU3HAKH XHMUYECKUX PEAKI[HH, yCIOBUS HX MPOTEKAHNUS; I[IpakTHueckas
OOBACHATH CYyIIHOCTb (PU3MYECKUX M XMMHYECKUX ABICHUH C TOUKHM 3PEHUSI aTOMHO - paborta;
MOJICKYJIIPHOIO y4CHHMS, Tectuposanue;
KnaccudunupoBaTs XHMHUECKHE PEAKINH (IO YHCITY H COCTaBY PEarupyOIINX U
00pa3yoIMXCs BELECTB);
CocraBnaTs HopMyIIbl OHHAPHBIX BELIECTB [0 BAICHTHOCTH H ONPEIEIATh BAICHTHOCT 110
(bopMynam BelecTs;
PaccTaBaaTh K03 QUIUEHTH! B ypaBHEHUAX XHMUYECKIX PEaKI[Hii;
CrenoBaTh MpaBUIaM HOJIb30BAHMS XUMHIECKOH IIOCYJOU U 1a60paTOPHEIM
00opyoBaHHEM, a TAKXKe IPaBHJIaM OOpAIleHHs C BEIECTBAMU B COOTBETCTBHH C
MHCTPYKIHSAMH T10 BHIIOTHEHHIO 1a60PaTOPHBIX XMMUUECKUX OIBITOB;
Hcnonp30BaTh IpH BEIIOTHEHNH YIeOHBIX 3aJaHAH U B POI[ecce HCCIeJ0BATENbCKOM
IeATeNbHOCTH HayYHO-TOMYIAPHYIO THTEPATypy XHMHUIECKOTO COAEPIKAHHS, CIPaBOYHbIE
MaTepHansl, pecypcsl UHTepHETa;
BricTpanBaTh pa3BEpHYTHIC MICHMEHHBIE H YCTHBIC OTBETHI C ONOPOii Ha HH(OPMAIHIO H3
y4eOHHKA H CIIPaBOYHBIX MaTePHANOB, PAMOTHO HCIIONb30BaTh H3yUCHHBIH MOHATHIHHBIN
anmnapar Kvpca XuMHWH.
Hroro mo pazaeny 20

Paszen 2. BaxkHeiimue npeAcTaBUTETH HEOPTAHHYECKHX BellleCTB




2.1.

Bo3ayx. Kucaopon. IlonsaTune 06 oxcumax

24.11.2022
07.12.2022

PackpbIBaTh CMBICH H3YYaeMbIX HOHATUI M IPHMEHSTh ITH HOHSTHS IIPU OIHCAHUH CBOHCTB
BEI[ECTB U UX IIPEeBPalCHHI;

XapakTepHu30BaTh (OIHCHIBATE) COCTAB BO31yXa, QH3HUYECKHE I XUMUYECKHE CBOHCTBA
KHUCJIOPOJa, CIOCOOBI €ro IOTy4eH s, IPHMEHEHIEe U 3HaUeHUe B IPUPOJIE U XKU3HU
4eII0BeKa;

CpaBHHBATh PEAKIIMH FOPEHNUS ¥ MEICHHOTO OKUCIICHHUS;

CobGupats npuOOps! ISl HOTYUYCHHUs KACIOPOia (BHITECHEHUEM BOJIbI M BO31yXa);
Pacro3HaBath ONBITHEIM TYyTEM KUCIOPOX;

Hcnonb30BaTh XUMUYECKYIO CHMBOIIHKY 151 COCTAaBICHUS (OPMYJI BELIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHYECKHX PEaKIMil ¢ y4acTHEeM KUCIOPOJa;

OOBSCHATD CYLIHOCT 9KOJIOINYECKUX NPOOIIeM, CBI3AHHBIX C 3arPsA3HEHHUEM BO3/yXa;
CrnenoBaTh npaBunam 0e30MacHO pabOTHI B 1a00PaTOPHH MPH HCIIOIb30BAHHH
XUMHYECKOH MOCY B! U 000PYAOBAHHUS, @ TAKXKE IPABUIaM OOpaLIEHUs C TOPIOYUMH
BEI[ECTBAMU B ObITY;

[InaHupoBaTh U OCYLIECTBIATh HA IPAKTHKE XMMHYECKHE IKCIIEPHUMEHTBI, IPOBOAUTD
HaOJTI0AeH U, JeNaTh BBIBObI 10 PE3YJIbTATAM IKCIIEPUMEHTa;

V4acTBOBAaTH B COBMECTHOH paboTe B rpymnime;

Vcronb30Bath NP BBIIOJHEHUN YYeOHBIX 33/laHU| U B MIPOLIECCE HCCIEI0BATENBCKOM
JICATENIbHOCTH HAYYHO-TIOMYJIAPHY IO JTUTEPATYPYy XUMHYCCKOTO COJCPKAHMS, CIIPABOTHBIC
Matepuainsl, pecypcesl UuTepHeTa;

BricTpanBaTh pa3BEPHYThIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOii Ha HHOPMAIHIO U3
y4eOHMKA U CIPaBOYHBIX MaTEpPHaOB, FPAMOTHO HCIOIb30BATh H3YUCHHbBIH MOHATHIHBIH
anmapar Kypca XuMHH;

YcrHblid
orpoc;
[TucbMeHHbII
KOHTPOJIB;
[IpakTuueckas
pabora;

Hpe3eHTaluI
BHUJIEOYPOKHI

2.2.

Bopopoa.
IToHsiTHE 0 KHCJIOTAX H COJISAX

08.12.2022
22.12.2022

PackpbIBaTh CMBIC] H3Y4YaEMbIX IIOHATHH U IPUMEHSATH OTH IOHATUS IPU ONUCAHUH CBOHCTB
BEILIECTB M UX NPEBpaIlCHNUil;

XapakTepu3oBath (OMUCHIBATH) QU3NUECKHE U XUMUYECKHE CBOICTBA BO0OPO/1a, CIIOCOOBI
€ro MoJIy4eHH s, IPHMEHEHHE;

Cobupats npubdop U1 NOJy4eHHs BOJIOPOLA;

Hcnonb30BaTh XMMUYECKYIO CUMBOJIHUKY JUIS COCTAaBIECHUS (hOPMyYJ BEIIECTB,
MOJIEKYJIAPHBIX yPaBHEHUIT XMMHUECKUX PEaKIHH C y4acTHEM BOJOPOAa;

CrnenoBath npaBuiiaMm 0e30MacHON pabOThI B 1a00PATOPUH NIPU UCIIONb30BAHUH
XUMHUYECKOH MOCY Bl X 000pYAOBaHHUS, a TAKIKE IPAaBUIAM 00PAIICHHUs C TOPIOYUMU
BEILIECTBAMHU B OBITY;

IInanupoBaTh M OCYIIECTBIATh HA IPAKTHKE XMMHUUECKHE IKCIIEPHMEHThI, IPOBOAHTD
HAOI0IEHHS, 1e1aTh BHIBOMBI IO PE3yIbTaTaM dKCIEPHMEHTA;

VYyacTBOBaTh B COBMECTHOI paboTe B rpymie;

Verubiit
0npoc;
ITucsMeHHBbIi
KOHTPOJIB;
ITpakTnueckas
pabota;
TecTupoBanue;

Hpe3eHTalnH
BH/IE0YPOKH

2.3.

KosinyecTBeHHbIE OTHOIEHHSI B XUMHH

23.12.2022
20.01.2023

PackpbIBaTh CMBICT U3YYaeMbIX IOHATHH U IPUMEHATD OTH IOHATH, a TAKKE H3YUCHHbBIE
3aKOHBI ¥ TEOPHHU HNIS PENICHHS PacUETHBIX 3a4a4;

BBIYHCIATE MOMAPHYIO MacCy BEIIECTB; KOTMIECTBO BEIIECTBA, 00BEM ra3a, Maccy BEIIECTBa;
TIpoBouTh pacy&Thl O ypaBHEHHUAM XMMHUYECKUX PEAKI[Mi: KOINYeCTBa, 00bEMa, Macchl
BEI[ECTBA [0 U3BECTHOMY KOIMIECTBY, 00BEMY, Macce PeareHTOB UM IPOTYKTOB PEaKI[HHL;
BrIcTpanBaTh pa3BEpHYTHIE MICEMEHHBIE H YCTHBIE OTBETEI C OMOPOi Ha HHGOPMALHIO H3
y4eOHHKa H CIPaBOYHBIX MaTePHANOB, IPAMOTHO HCIONb30BaTh H3yUCHHBIH MOHATHIHHBIN
anmapar Kypca XUMHY;

YcrHbrit
omnpoc;
[TucbMmeHHbIH
KOHTpOJIb;

Ipe3eHTALNH
BHICOYPOKH




2.4. | Bopa. PactBopsl. IlonsiTue 00 ocHoBaHusIX | 5 1 1 23.01.2023 | PackpbiBaTh CMBICIT H3y4aEMBbIX IIOHSTHIl U IIPUMEHSTH 3TH [IOHSATHS [IPH ONHCAHUH CBOMCTB | YCTHBIH Hpe3eHTaluI
08.02.2023 | pemecTs u MX MpeBpalICHHIT; ompoc; BHJIEOYPOKH
XapakTepH3oBaTh HU3MUIECKHE I XHMUIECKIE CBOHCTBA BOABL, €€ POIIb Kak pacTBopuTens B | [InchMeHHBIH
MPUPOIHBIX IPOLECccax; KOHTPOJIB;
CocTaBisATh ypaBHEHHUsI XUMHYECKUX PEAKIMIl ¢ y4acTHEM BOJBL; Kontponsnas
OOBSCHATD CYLIHOCT 9KOJIOINYECKUX NPOOIIEM, CBI3AHHBIX C 3arPA3HEHHEM PUPOJHBIX pabora;
BOJI, CII0COOBI OYHCTKH BOJBI OT IPUMeceil, MephI 10 OXpaHe BOJ OT 3arps3HEHNUS; 3aver;
[InanupoBaTh U OCYLIECTBIATh HA IPAKTHKE XMMHUYECKHE IKCIIEPHUMEHTbI, IPOBOIUTE I[IpakTHyeckas
HaOJI0ACH U, JeNaTh BBIBOJBI 10 PE3yJIbTaTaM IKCIICPUMEHTA; pabora;
CrnenoBaTh npaBuiaM 0e30IaCHOH pabOTHI B 1a00PaTOPUH PH HCIIOIb30BAHUH
XUMHYECKOH MOCY Bl U 000PY10BAHNS;
IIpoBOAUTE BEIYUCICHHUS C IPHMEHEHHEM MOHATHS «MaccoBas J0JIs BELIECTBA B PACTBOPEY;
Vcnonb30BaTh NpH BBIIOIHEHHH Y4eOHBIX 3aJaHUIl U B IPOLIECCE UCCIIE0BATENbCKON
JeSTENbHOCTH HayYHO-MOMYJIAPHYIO TUTEPaTypy XMMUYECKOTO COACPIKAHHS, CIIPABOYHbIC
Matepuainsl, pecypcsl HTepHeTa;
2.5. | OcHoBHBIE KJIACCHI HEOPraHHYECKHUX 11 1 1 09.02.2023 | KnaccuduuupoBaTh n3yyaeMble BEIIECTBA [0 COCTABY U CBOMCTBAM; VeTHbIR Hpe3eHTALNU
coeTHHeHH i 17.03.2023 | CocraBnsts (pOpMyIIbl OKCHIOB, KHCIOT, OCHOBAHMH, CONE U HA3BIBATH HX TIO ompoc; BUJICOYPOKH
MEXAYyHApOIHOH HOMEHKIIATYpE; [TuchMeHHbIH
nporHO'lepOBaTb CBOMCTBA BCIICCTB HA OCHOBE 06I_LII/IX XUMHUYECKHUX CBOﬁCTB l/l?)y'-lCHHle KOHTpOHb;
KJIaCCOB/TPYIII BELIECTB, K KOTOPBIM OHH OTHOCATCS; KouTponbHast
CocTaBiaTh MOJEKYIAPHbIE YPaBHEHHS PeaKLUi, HIUTIOCTPHPYIOMUX XHMHUECKHE pabora;
CBOICTBA H CIIOCOOBI MTONTYYSHHS BEI[ECTB H3yYEHHBIX KIACCOB/TPYIII, a TAKKe 3aver;
MOATBEPKJAIOIIHX TEHETHYECKYIO B3aHMOCBSA3b MEK Y HUMH.; [IpakTHueckas
IIpou3BoAUTH BHIYHCICHUS 10 YPABH HHAM XUMUYECKUX PeaKIuii; paborta;
TInanupoBaTh M OCYIIECTBIATh HA MPAKTHKE XHMUUECKHUE IKCTIEPUMEHTBI, TPOBOJUTH Tectuposanue;
HaOJTI0IeH s, IeNaTh BBIBOJbI 10 PE3YIbTaTaM IKCIEPHMEHTA;
CrnenoBath mpaBuiiaMm 0e30MacHO paboThl B 1a00PATOPUH NIPU UCIIOIb30BAHUI
XUMHUYECKON MOCY Bl 1 000PY10BAHHUS;
Hcnonb30BaTh IpH BHIIOTHEHUH Y4eOHBIX 3aJaHAH U B IPOLIECCE HCCIE0BATENbCKOM
JeATeNbHOCTU HaYYHO-TIOMYJIAPHYIO IUTEPaTypy XHMHUUECKOTO COAepKaHHs, CIIPABOUHbIE
MaTepHansl, pecypcsl MHTepHETA;
BricTpanBaTh pa3sBEépHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI € OOPOi Ha HH(O PMALUIO U3
y4eOHHKA H CIPaBOYHBIX MaTEPHANOB, PAMOTHO HCIIONb30BATh H3yUCHHBIH MOHATHIHHBINA
anmapar Kypca XuMHy;
Uroro mo pazaeny 30

Paznen 3. llepuoanyeckuii 3akoH u Mepuoauyeckas cucteMa xumMuueckux 3aementon [I. U. Menpeeesa.

CTpoelme aToMoB. XUMHYecKasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun




3.1. | Mepuonuvecknii 3axon u Mepuoguueckas | 7 20.03.2023 | PackpbIBaTh CMBICI EPHOANYESCKOTO 3aKOHA; Ve Ipe3eHTaluu
CHCTeMa XUHMHYECKHX 3JIEMEHTOB 19.04.2023 | IMonuMaTh CYLIECTBOBAHUE 1EPHOANIECKO 3aBUCHMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB | OMpOC; BHJICOYPOKH
. . Menaeneesa. CTpoenue aToma (M3MEHeHHe PajuyCcoB ATOMOB H DIEKTPOOTPHULATENBHOCTH) H UX COCAMHEHHUIT OT [TucbMeHHbIH
HOJIOXKEHHS B IEPHOUUECKON CHCTEME U CTPOCHHUS aTOMa; KOHTPOJIB;
VcraHaBIHBATE CBA3b MEK/Y MOJI0XKCHHEM dIEMEHTA B IIep HOAMIECKOI cucTeMe U Kontponsnas
CTPOEGHHEM €ro aToMa (COCTaB ¥ 3apsi spa, 00liee YUCII0 dIEKTPOHOB U paclpeneie e ux | pabora;
IO JIEKTPOHHBIM CIIOSIM); 3aver;
IIporHo3upoBaTh XapakTep H3MEHEHHUS CBOMCTB 3JIEMEHTOB H MX COCAMHEHUI 110 rpynnam 1 | IIpakTtuueckas
nepuoaam [lepronnueckoii cucremsl; pabora;
XapakTepu30BaTh XUMHYECKHE dIEMEHTHI IIEPBBIX TPEX MEPUOIOB, KATHs, KATbLUS 110 UX TecTupoBanue;
nosioxeHuto B [lepuonuueckoii cucreme /. M. Menneneesa;
CrnenoBarh mpaBuiiaM 6e30MacHoi paboThl B 1a00paTOPUH IPU UCIIONB30BAHUK
XUMHUYECKOH MOCy bl ¥ 000pYyA0BaHUS;
BbicTpanBaTh pa3BEPHYTHIC MICHMEHHBIE H YCTHBIE OTBETHI ¢ ONOPOii Ha HHOPMALHIO U3
y4eOHHKA U CIIPaBOYHbBIX MaTePHANOB, PAMOTHO HCIIONb30BATh H3yUCHHBIH MOHATHIHBIA
anmapar Kypca XUMHH;
Vcnonb30BaTh NpH BBIIOTHEHNH YYeOHBIX 3aJaHNH TEKCTHI YUeOHHKa, CIIPABOYHbIC
matepuainsl ([lepuoanueckyio cucreMy XuMmuueckux nementos Jl. 1. Menneneea, Tabnuiy
PacTBOPHMOCTH KM CJIOT, OCHOBaHUII 1 coseil B BOJIE, SJEKTPOXUMHUUECKHIT Pl HAMPSKEHH I
METAaJJIOB);
Vcnonp30BaTh NpHU BBINOMHEHHH YUeOHBIX 3aaHKil H B IIPOIIECCE MCCIEN0BATENbCKOM
JCATCIIbHOCTHU Hayqﬁo-nonynﬂpﬂy}o nuTepaTypy XUMHYECKOTO CO}lep)KaHl/lﬂ, Cl'lpaBO'-lelC
Matepuaisl, pecypcebl UHTepHeTa;
3.2. | Xumuveckast cBsA3b. OKHCIANTENBHO- 8 20.04.2023 | PackpbiBaTh CMbICI H3y4aEMBIX IOHATHI; YcTHbrit Npe3CHTALNN
BOCCTAHOBHTEJbHbIE PEAKIHH 19.05.2023 | OnpenensTh BUI XMMHYECKON CBA3M B COCIMHCHHH; orpoc; BHCOYPOKH
Omnpenensath CTENeHb OKHCICHUS XMMUIECKOT0 dJIEMEHTa 10 GOpMYyIIe ero COeIMHEHH; [TncpMeHHbII
OnpeneniaTsh 3JIEMEHT (BEIECTBO) — OKHMCIHUTEb U 3IEMEHT (BEIIECTBO) — KOHTPOIIb;
BOCCTaHOBHTENb; Kontponsnas
OOBACHATD CYIIHOCTD IIPOLECCOB OKMCICHHUS U BOCCTAHOBIICHHS; paborta;
CocTaBATh 3IEKTPOHHBII OanaHC ¢ yUETOM YHCIIa OTAAHHBIX U IPUHATHIX JIEKTPOHOB;
CocTaBnATh ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTEIbHOH PEaKIuy;
Hcnonp30BaTh IpH BBIIOTHEHUH Y4eOHBIX 3aJaHU I TEKCTHl y4eOHUKA, CIPABOYHBIE
Matepuaisl (IEPUOJHIECKYI0 CHCTEMY XUMUUecKkuX anemenToB J{. M. Menneneesa,
TabauIy PaCTBOPUMOCTH KUCIOT, OCHOBAHHH U COJICH B BOJE, FIEKTPOXUMHUUECKHH PAL
HaNpsHKEHU I METAILIOB);
Uroro mo pazaeny: 15
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo yacoB Jara Buapsi,
n/n u3ydyeHusi | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoTsbI padoThI

1. |IIpenmer xumun. Tena u 1 0 0 08.09.2022 | YcTHbIM
BEIIECTBA oTpoc;

2. | Meronsl TO3HAaHUS B XUMUH 1 0 0 08.09.2022 YcrHblii

oTpoc;

3. |Ilpaktuueckas paborta 1 0 1 15.09.2022 | ITpaktrueckas
[Ipuemsl 6e30macHOM pabOTHI paborTa;
¢ 000pyI0BaHUEM U TIpaBUiIa
paboTel B 1a0OPATOPUH.

4. |YucTele BEMIECTBA U CMECH. 1 0 0 15.09.2022 [TrucbMEHHBIN
CriocoOpl pazziesieHust cMecei. KOHTPOJIb;

5. | IIpakruueckas padoTta 1 0 1 22.09.2022 | TTpakTryeckas
OuncTka 3arps3HEHHOU pabora;
ITIOBAPEHHOM COJIN.

6. | ATOMBI U MOJICKYJIBI. 1 0 0 22.09.2022 TectupoBanue;
XUMHYeCKHEe DIIEMEHTEI.

CHMBOIJIBI.

7. |IlpocTbie U CIIOXKHBIC 1 0 0 29.09.2022 | ITucpmeHHBIiH
BelecTsa. ATOMHO- KOHTPOJIb;
MOJICKYJISIPHOC YYCHHUE.

8. | Xumuueckas Gpopmyia. 1 0 0 29.09.2022 |y e rypig
BaneHTHOCTS. 0TIpoc;

9. | CocraBieHHE XMMUYECKNAX 1 0 0 06.10.2022 | [TuceMeHHBIH
(dbopMyIt IO BaJICHTHOCTH. KOHTPOJIb;
Co3anue MoJieneit MOJIeKyII.

10. | 3akoH MOCTOSIHCTBA COCTaBa 1 0 0 06.10.2022 [TuceMeHHBIH
BemiecTB. OTHOCUTEIbHAS KOHTPOJTb;
aTOMHas Macca.

11. | OtHOCHTENBHAS 1 0 0 13.10.2022 | TTucpMeHHBIIH
MOJIEKYJISIpHAs Macca. KOHTPOJTb;

12. | MaccoBas noss xumuyeckoro |1 0 0 13.10.2022 [TuceMeHHBIH
JJIEMEHTA B COEIUHEHNH KOHTPOJIb;

13. | MaccoBas nons xumuueckoro |1 0 0 20.10.2022 | ITucpMeHHBIH

9JICMCHTA B COCAMHCHNU

KOHTPOJIb;




20.10.2022

14. | ®usnueckue u XUMUYECKUEC TectupoBanue;
SIBJICHUS

15. | Xumudeckast peakius u ee 27.10.2022 | ITucpMeHHBIHN
MIPU3HAKH KOHTPOJIb;

16. | 3akoH coxpaHeHHs MacChl 27.10.2022 | 11y cpmenmpii
BelIecTB. XUMUYECKHE KOHTPOJIb;
YpaBHCHHS.

17. | 3akoH coxpaHEHUs] MacChl 10.11.2022 | TectupoBanwue;
BEIECTB. XUMUYCCKUE
YpaBHCHHS.

18. | Kimaccudukarust XAMUYECKIX 10.11.2022 ITnceMeHHbIi
peakuuit KOHTPOJIb;

19. | OGo6menue Mo TeMe 17.11.2022 | VcTHbIM
[TepBoHaYATBHBIE XUMUYICCKHE OTIpOC;
TTOHATHS

20. | KontpombHas pabora 1mo Teme 17.11.2022 KonTpoabHas

pabora;

21. | Bozayx -cMech rasoB.Cocras 24.11.2022 | YcrHBIH
BO3IyXa. OTIpOC;

22. | Kucmopoi- 3JeMeHT | 24.11.2022 VcTHBIN
pocToe OTIpOC;
BelecTBo.Haxoxnenue B
npupoze. CoiicTsa.

23. | XuMuueCcKne CBOMCTBA 01.12.2022 | VcrHbIi
kuciopoaa. OKCUpl. 0TIpOC;
[Ipumenenue kucaopoa.

24. | TemnoBoii sdpdex 01.12.2022 | ycpmennnii
XUMHYECKON peaKInH. KOHTPOJIb;
TepMmoxumuueckue
ypaBHeHUs. TOIIMBO: yroib U
MeTaH. 3arps3HeHue BO3ayXa.

25. | [IpakTnueckas pabora 08.12.2022 | ITpakTuueckas
[Tonmy4yenue , cobupanue u paborta;
U3yuYeHHE CBOICTB KHUCIOPOa.

26. | Bogopo/i- 3JIEMEHT M TIPOCTOE 08.12.2022 VCcTHEIN
BeniecTBo. Haxoxienne B OTIpOC;
pUpo/Ie.

27. | CBoiicTBa BOZOpOA. 15.12.2022 | YcrHbriid
CrniocoObI mosryueHus. OTIpOC;

IIpumeHeHue.




15.12.2022

28. | IToHaTHS O KUCTIOTAX M COJISIX. YCTHEIH

0TIpOC;

29. | O6061EeHnE 10 TEMaM 22.12.2022 | ITucbMeHHBbI
Kucnopon. Bomopon. KOHTPOJIb;

30. | ITpakTuueckas pabora 22.12.2022 [MpakTrueckas
[Toyuenue, cobupanue , paborta;
pacro3HaBaHKE U U3YUCHUE
CBOMCTB BOJIOPO/IA.

31. | KomnuectBo BemiecTBa. MoJIb. 12.01.2023 | YcrHbli

oTIpoc;

32. | MonsipHast Macca. 3aKkoH 12.01.2023 | rycpmennmiit
ABorazipo. MonsipHblil 00beM KOHTpOJIb;
rasos.

33. | PacueTsl M0 XUMUYECKUM 19.01.2023 | ITuceMeHHBIH
YpaBHECHHUSIM. KOHTPOJIb;

34. | PacyeTsl 10 XUMUYECKHM 19.01.2023 [TnceMeHHBIN
YpaBHECHHUSIM. KOHTPOJIb;

35. | dusnuecknue cBOWCTBA BOJIBI. 26.01.2023 | YcraBIH
KpyroBopoT Bozibl B ipupo/Ie. OTIpoc;
3arpsizHenue BoJ. OxpaHa u
OYHCTKA TTPUPOIHBIX
BOJ. XHUMHUYECKHE CBOMCTBA
Bobl. OCHOBaHUS.

36. | Bona kak 26.01.2023 VcTHBIN
pacTBOpuUTENb. PacTBOPEI. O1Ipoc;
Haceimennsie u
HEHACHIIIICHHBIC PACTBOPBHI.

PactBopuMoOCTh BeliecTs B
BOJIC.

37. | MaccoBas 1075 BELIECTBA B 02.02.2023 | ITucsMeHHBIH
pacTtBope. KOHTPOJIb,

38. | IIpakTuueckas pabora 02.02.2023 | Iycpmennit
[IpuroToBneHue pacTBOPOB C KOHTPOJIb;
OIIPENETICHHON MacCOBOM MpaKTUYECKas
JI0JICH BellleCcTBa. paboTa;

39. | KonrpounbHas pabota 09.02.2023 | ITpakTuyeckas
Kucnopoa. Bonopoa. Bona. pabora;
PactBopbl. KonuuecTBeHHbIE KonTpompHas

OTHOIICHHA B XUMHU.

pabora;




09.02.2023

40. | Knaccudukarys VeTHbBIN
HEOPraHUYECKUX COEAUHEHHUI. OIIpOC;
Oxcunpl. Knaccugukarus.

Homenxknarypa. CpoiicTBa.
[Tony4yenue.

41. | OcuoBanus. Knaccupukarus. 16.02.2023 | [TucpMeHHBIHN
Howmenkinarypa. [lonyuyenue. KOHTPOJIb;

42. | XuMuuecKue CBOICTBa 16.02.2023 YcrHbiit
OCHOBAHMM. OIIpOC;

43. | Kucnotsl. Knaccuguxanms. 02.03.2023 | [TuceMeHHBIH
Howmenknarypa. CpoiicTBa. KOHTPOJIb;
Psn akTUBHOCTH METAJLIOB.

[Tony4yenue kucior.

44. | Comu. Kitaccudukanus. 02.03.2023 | pycpmemmmii
Howmenxknarypa. KOHTpOJIb;

45. | Coiictsa coneii. [Toayuenue. 09.03.2023 | [TuceMeHHBIH

KOHTPOJIb;
.03.202 .

46. | T'eneTrueckas CBSI3b MKy 09.03.2023 | yerpgris
KJlJacCaMH HEOPraHUYeCKUX 0TIpOC;
COECIUHEHU.

47. | Tenernueckas CBS3b MEK/LY 16.03.2023 | TectupoBanue;
KJlJacCaMH HEOPraHUYeCKUX
COEIUHEHUN.

48. | O6006meHre OCHOBHBIE 16.03.2023 | 1y cpmenmii
KJIACChl HEOPraHUUECKUX KOHTPOJIb;
COEIUHEHU.

49. | IIpakrtuueckas pabora 23.03.2023 |TIpakTuueckas
Pemenue paboTa;
AKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe OCHOBHBIE KJIacChl
HEOPraHMYECKUX COCIUHEHHIH.

50. | KontposbHas paboTa mo reme 23.03.2023 KonTtposnpHas
OCHOBHBIE KJIACCBI paboTa;
HEOPraHMYECKUX COCIMHEHHMA

S1. | [TepBblc TOMBITKH 06.04.2023 | VcrHbrii
KIIACCU(UKAITUU XUMUYECKUX OTIpOC;

351eMeHTOB. AM(OTEpHBIE
COCJMHEHUS.




06.04.2023

52. | IleproguuecKkuii 3aKoH. YcerHbii
[Tepuonnueckas cucrema .M. OIIpOC;
Menneneesa. Ilepuoasl u
TIIPYIITIBL.

53. | Crpoenue atromoB.CocraB 13.04.2023 | Ycrablii
aTOMHBIX saep. M30Tomsl. OIIpOC;
ONEKTPOHBI.

54. | CtpoeHue 3IEeKTPOHHBIX 13.04.2023 | rycpmennmiit
o0omnouek aromoB 20 KOHTPOJTb;
XUMHYECKUX JICMCHTOB

55. | XapakTeprCcTHKa JIEMEHTA T10 20.04.2023 | ITucpMeHHbIIH
€r0 TIOJIOXKEHUIO B KOHTPOJIb;
[Iepnoaunueckoii cucreme
XUMHYECKUX JIEMEHTOB.

56. | BaKOHOMEPHOCTH U3MEHCHHUS 20.04.2023 | yerppris
pajnyca aTOMOB XUMHUYECKUX OTIpOC;
3JIEMEHTOB. 3HAYCHUE
[Tepuoanueckoro 3akoHa U
[Tepuoanueckoit cucTeMsl
XUMHUYECKnX 3emMentoB [[. 1.

Meunneneena.

57. | .. MeneneeB- y4eHbId 1 27.04.2023 | YcraBIH
rpaxaanuH. O6o0menne 0TIpoc;
TEMBI.

58. | DeKTPOOTPHUIIATEIHHOCTD 27.04.2023 |y o rypii
XUMUYECKHUX JICMEHTOB. OTIpOC;

59. | XuMuyeckas CBs3b. 04.05.2023 | [TucbMeHHBIH
KoBaneHntHas cBsi3b: noJisipHast KOHTpPOJIb,

Y HETIOJIpHASL.
60. | MonHas cBs3b. 04.05.2023 | 11y cpmenmmit
KOHTPOJIb;
61. | CreneHb OKUCIICHHUS. 11.05.2023 | ITuceMeHHBII
KOHTPOJIb;

62. | OkucUTENBHO - 11.05.2023 | rycpmenmiit
BOCCTaHOBUTEJIHHBIE PEAKIIHH KOHTPOJIb;

63. | [Ipoueccsl OKUCIICHUS 1 18.05.2023 | TTucemeHHBII
BOCCTaHOBJICHHUSI. KOHTPOJIb;
Oxkucnurenu.

BoccranoButenu.




18.05.2023

64. | O6oOmmenue o Teme 1 0 0 [TucbMeHHBIH
KOHTPOJIb;
65. | Konrpossnas paboTa 1 1 0 25.05.2023 | KonTpospHas
[Teprouieckwnii 3aK0H U paborTa;
Ilepnoanueckas cucrema .M.
MenneneeBa. CtpoeHue
aToMa. XUMUYECKas CBSA3b.
OKHCIUTENBHO -
BOCCTAHOBHTEIIbHBIC PEAKIINU.
66. | Pe3epBHBII ypok 1 0 0
67. | Pe3epBHBII ypok 1 0 0
68. | Pe3epBHBIT ypok 1 0 0
OBIIEE KOJIMYECTBO YACOB |68 3 6

10 TTPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., @enpaman @.1°., Akunoneproe odmectBo «M3marensctBo «lIpocBemienne;
Beenure cBOM BapHUaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Paboune mporpammer. Xumus, H.H. I'apa. [IpocBenienue.
Metouueckue Marepuaiibl. Y poku xumun. 8 kiace. Ilpocserienue.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

KOJUIEKLIHS BUAECOYPOKOB
KOJUIEKIIHS ITPE3EHTAI



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

CripaBOYHBIC TaOJIHIIBI
IaPOCTEPKHEBBIC MOJICTH MOJICKYIT
MOPTPETHI YYCHBIX -XHMHKOB

OBOPYJIOBAHMUE JIJIsI TPOBEJEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA

[Tpubopsl ast paboOTHI ¢ Ta3aMu

anmapaTel ¥ TPHOOPHI UTSl pa0OTHI € KHUJAKHUMH U TBEPIBIMH BEIISCTBAMU
W3MEpHUTEIBHBIEC TPUOOPHI

HarpeBarteJIbHbBIE TPHOOPHI

nmabopartopHas mocyaa

HabOpBI PEaKTUBOB






