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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamMma 1no XUMHuHM Jjisi 00y4aromuxcs 8 KJIacCOB COCTaBIEHA Ha
ocHoBe TpeOoBaHMii K pe3ynbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrPaMMBI
OCHOBHOTO 00111er0 00pa3zoBaHus, IpeIcTaBIeHHbIX B DeepanbHOM rocy1apCTBEHHOM
00pa3zoBaTeIbHOM CTaHAAPTE OCHOBHOIO 00111eT0 00pa3oBaHus, ¢ yuéToM
pacnpene’a€HHbIX M0 KilaccaM IpoBepsieMbIX TpeOOBaHUHN K pe3yJibTaTaM OCBOCHHSI
OCHOBHOI 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 00111€eT0 00pa30BaHUs U JJIEMEHTOB
coJiep KaHMsl, IPEICTABICHHBIX B Y HUBEPCATHHOM KOJIU(GUKATOPE IO XUMHH, a TAK)KE Ha
ocHoBe [IpumepHoi mporpaMMbl BOCIIUTaHUSI 00YYAIOIIUXCS MPHU MTOTYYEHUH OCHOBHOTO
oOuiero oOpa3oBanus u ¢ yuétoMm KoHuenuuu npenojaBanust yueOGHOro npeamera
«XuMmus» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit deaepamnuu, peann3yronmx
OCHOBHbIE 00111e00pa3oBaTeibHble porpammel (yTB. Pemennem Kosmnerun
Munnpocseuenust Poccuu, nporokon ot 03.12.2019 N T1K-48H).

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bxnan yue6HOTO TipeiMeTa « XUMUS» B JOCTHIKEHHUE IIEJICH OCHOBHOT'O OOIIETO
o0Opa3zoBaHusi 00YCIOBJIECH BO MHOTOM 3HAYEHHUEM XUMUYECKOM HAYKH B TIO3HAHUH
3aKOHOB MIPHUPO/IbI, B Pa3BUTUHU MPOU3BOIUTEILHBIX CHUJT OOIIECTBA M CO3/IaHUU HOBOU
0a3bl MaTEpUAILHON KYJIBTYPBI.

XuUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PaCIpOCTpaHUIIa CBOE BIUSIHUE
Ha BCe 00JIaCTH YEJIIOBEYECKOTO CYIIIECTBOBAHUS, 3a/lala HOBOE BUACHHE MUpPA, CTalla
HEOTHEMJIEMBIM KOMIIOHEHTOM MUPOBOM KYJIbTYpbI, HEOOXOANUMBIM YCIOBUEM >KU3HU
oOuiecTBa: 3HaHWE XUMHH CITY’KUT OCHOBOM AJ1 (hOPMHUPOBAHUS MUPOBO33PEHUS
YeJIOBEKA, €ro MPEeACTaBICHUN 0 MaTEPUAIIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT
dbopmupyeMbie XUMUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUSAX YHEPTUU U 00
3BOJIIOLIMM BEIECTB B PUPOJIEC; COBPEMEHHAsI XMMUS HAMPABIICHA HA pELICHUE
rI100aNbHBIX MTPOOJIEM YCTOMUHUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKON, MUIIEBON U HKOJIOTMUECKON 0€3011acCHOCTH, IPOOJIEM 31paBOOXPAHEHHUS.

B ycnoBusx Bo3pacTaroniero 3Ha4eHusi XMMUU B )KU3HU OOIIECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XUMUYECKOTO 00pa3oBaHus. B miane conuanu3anuy OHO SIBISETCS
OJIHUM U3 yCJIOBUN (POPMUPOBAHUS UHTEIIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XUMHUUYECKHUE 3HAHUS HEOOXOAUMBI JUIsl MPUOOpETEHUS
OOLIEKYJIbTYPHOI'O YPOBHS, MO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COLUYME U
OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOPa3HO XKM3HU OOIIECTBA, JJIsl OCO3HAHUS
BKHOCTU Pa3yMHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO U 3JOPOBbIO APYTIHUX, K
OKpY>Karolled MPUPOAHOMN Cpeae, AJisl TPAMOTHOTO IMOBEAECHUS ITPU UCIIOJIb30BAHUU
pa3JIMYHBIX MAaTEPUAJIOB U XUMUYECKHUX BEIIECTB B IOBCEIHEBHOM JKU3HHU.

Xumuyeckoe o0pazoBaHUE B OCHOBHOM IIKOJIE SIBJSIETCS 0a30BBIM 10 OTHOILIEHUIO
K cucTemMe o0uIero XuMuyeckoro oopazosanus. [1o3romy Ha COOTBETCTBYIOLEM EMY
YPOBHE OHO peasin3yeT MPUCYIIHE 00IIeMy XUMUYECKOMY 00pa30BaHHIO KIIOYEBbIC
[IEHHOCTH, KOTOPhIE OTPAKAIOT TOCYAapPCTBEHHBIE, OOIIECTBEHHBIC U UHIUBUAYaJbHbBIE



NOTPEOHOCTU. DTUM OIPEACNAETCS CYIIHOCTh OOIIel cTpaTeruu 00y4eHus, BOCIUTAHUS
Y Pa3BUTHS O0YYAIOIIUXCS CPEACTBAMU YUECOHOTO IIpeaMeTa « XUMHUS.

Nzyuenue npeamera: 1) cnocoOCTByeT peann3aiuy BO3MOXKHOCTEH AJIs
caMopa3BHUTHS U (POPMUPOBAHUS KYJIbTYPhI TUIHOCTH, €€ 00IICH 1 (yHKIIMOHAILHON
IPaMOTHOCTHU; 2) BHOCHUT BKJIaJl B JOPMHUPOBAHKE MBIIIJICHUS U TBOPUECKUX
CIOCOOHOCTEH MOJAPOCTKOB, HABBIKOB UX CAMOCTOSITEILHON YU4eOHOM eI TEIHHOCTH,
AKCIIEPUMEHTAIBHBIX U UCCIE0BATEILCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEJHEBHOM KHU3HHU, TaK U B IPO(HECCUOHAIBHON AESITENbHOCTH; 3) 3HAKOMHUT CO
cnenuUKONd HAyYHOTO MBIIUICHHSI, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsA/Ia HA
€IMHCTBO TIPUPOJIBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUHU
€CTECTBEHHO-HAy4YHOH I'PaMOTHOCTH MOJIPOCTKOB; 4) cIOCOOCTBYET (hOPMHUPOBAHUIO
LEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJILHUKOB.

HasBanHple HanpaBiieHUs B 00yYCHUU XUMHUH 00€CTICUNBAIOTCS CIICITA(DHKOM
COJZIepKaHUsl IPEIMETA, KOTOPBIN SIBISETCA M€1arornueckKu aJanTUPOBaAaHHBIM
OoTpakeHneM 0a30BOI HAYKH XMMHUU Ha OMPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu 0CHOBHO# HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YUYaIOIIUMUCS
OCHOB HEOPTraHWYECKOW XUMUU U HEKOTOPBIX MOHATUMN U CBEACHUN 00 OTACIBHBIX
00BEKTaX OPraHUYECKON XUMUHU.

CtpyKkTypa cofepkaHus rpeamera copMiupoBaHa Ha OCHOBE CUCTEMHOTO
noaxoja K ero udyuenuro. Cozep:kaHue CKIaIbIBA€TCs U3 CUCTEMBI TIOHITHH O
XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN 0 XUMHYECKOH peakuuu. O6e
3TU CUCTEMBI CTPYKTYPHO OpraHW30BaHbI MO MPUHIIKITY [TOCIEA0BATEILHOTO Pa3BUTHS
3HAaHUW HA OCHOBE TEOPETUUYECKUX MPECTABICHUN pa3HOTO YPOBHS: aTOMHO-
MOJIEKYJISIPHOT'O YYEHUsI KaK OCHOBBI BCErO €CTeCTBO3HaHUsl, ypoBHs [lepuoanueckoro
3akoHa /[. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYEHUS O CTPOCHUH aTOMa U
XUMUYECKOU CBSI3H, MPEJCTABICHUN 00 SJIEKTPOIUTUUECKON TUCCOIMALIUY BEIIECTB B
pactBopax. TeopeTudyeckue 3HaHUS pACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS TIOCIIEIOBATEILHO OT OJHOTO
YPOBHS K JIpYroMY, BBITIONHSSL QYHKIIMK OOBSICHEHUS U TPOTHO3UPOBAHNUS CBOWCTB,
CTPOEHHMS U BO3MOXKHOCTEHN MPAKTUYECKOTr0 IPUMEHEHHUS U MOJTYyUYECHHS U3y4aeMbIX
BEILECTB.

Taxkast opranu3zanus cogepKaHus Kypca ClioCOOCTBYET MPEACTABICHUIO
XUMHUYECKOW COCTABJISIONIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI.
TeMm caMbIM 0OecTieurBaeTCs BO3MOXKHOCTH (POPMHUPOBAHUS Yy 00yUaIOIIINXCSI
LIEHHOCTHOTO OTHOILIEHHS K HAyYHOMY 3HAHUIO U METOJlaM I03HaHUs B HayKe. BaxkHo
TaK)Xe 3aMETUTh, YTO OCBOCHHE COJIEPKaHUS Kypca MMPOUCXOIUT C MIPUBJICUCHUEM
3HAHUU U3 paHee U3yYEHHBIX KypcoB: «OKkpyxaromui Mup», «buosorus. 5S—7 knacceb»
u «Pusuka. 7 Kiaccy.



HEJIM U3YYEHUA YYEBHOI'O IPEIMETA «XUMMS»

K HanpasieHu1o NepBOCTENEHHONW 3HAYMMOCTH IIPH peaInu3aun
00pazoBaTebHBIX (QYHKITUH TTpeaMeTa « XUMUS» TPAAUIIMOHHO OTHOCAT (hOPMHUPOBaHUE
3HaHUM OCHOB XMMUYECKON HayKH KaK 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS,
IPAKTUYECKON JeATENbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTYpBL. 3a/1a4a MpeMeTa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUHN
—Ba)XHEUIINX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHHH, TOCTYIHBIX
0000111eHu MUPOBO33PEHUECKOT0 XapaKTepa, 3bIKa HAyKW, 3HAHUW 0 HAYYHBIX METOaX
U3YYEHMSI BEIIECTB U XMMHUUECKUX peakluid, a TaKke B POPMUPOBAHUM U PA3BUTHU
YMEHHI 1 cr1oco0O0B AESTENILHOCTH, CBSI3aHHBIX C IUITAHUPOBAHUEM, HAOIIOJEHUEM U
MPOBEJIEHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOII0ICHUEM MPaBUil 6€30MacHOTO
oOpallleHHs ¢ BELECTBAMU B TOBCEAHEBHON KU3HU.

Hapsiny ¢ 5TuM 1ienu u3ydeHus npeaMera B mporpaMmme YTOUHEHbI U
CKOPPEKTHPOBAHBI C yYETOM HOBBIX PUOPUTETOB B CUCTEME OCHOBHOT'O OOIIIETO
oOpazoBanusi. CerojHs B 00pa3oBaHuU 0CO00 3HAUMMOMN MPU3HAETCS HAPABIEHHOCTb
oOy4eHHUs Ha pa3BUTHE U CAMOPa3BUTHE JIUYHOCTH, OpMUPOBAHHUE €€ UHTEIUICKTA U
o0mieit KynbTypbl. OOy4eHre YMEHUIO YUUTHCS U MPOJIOJDKATH CBOE 00pa3oBaHue
CaMOCTOSTEIBHO CTAHOBUTCS OJJHOM M3 BaXKHENIINX QYHKIUN Y4EOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM IpU U3y4EHUHU MIPEeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEe
3HauYEHUE NPUOOPETN TaKUE 1IeJIU, KaK:

(dbopMUpOBaHUE UHTEIUIEKTYaJIbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MIPUHATHIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBHSIM KU3HU;

HAIPABJICHHOCTh O0YYEHUS Ha CUCTEMATHYECKOE MPUOOIICHUE YJaIIUXCs K
CaMOCTOSITEIIbHOU

M03HABATEIbHOM IEATENbHOCTH, HAYYHBIM METOAAM MO3HAHMS, (POPMUPYIOLIUM
MOTHBAIIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUM;

obecriedeHne yCaoBUi, CITOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYAIOIIMMHUCS OIBITA
pazHoo0pa3Hol 1eITeTbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KITFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETESHIIHH ), UMEIOIUX YHUBEPCAIbHOE 3HAYCHUE JIJISl PA3IMYHBIX BUJIOB
NEeSATENbHOCTH;

dbopMupoBaHue yMEeHUN OOBSCHATH U OIICHUBATH SIBJICHHS OKPY>KAIOIIETO MUpa Ha
OCHOBAaHUU 3HAHWM U OTIBITA, MOJYYEHHBIX IPU U3YYEHUU XUMUU;

(dbopmMupoBaHue y 00y4aroIMUXCsi T'yYMaHUCTUYECKUX OTHOILIEHUN, TOHUMAaHHUS
[EHHOCTHU XUMHUYECKUX 3HAHUH JIJIs1 BRIPAOOTKH SKOJIOTUYECKHU 11€JIeCO00pa3HOTO
MOBE/ICHUSI B OBITY U TPYAOBOM AESATENILHOCTH B LEJISIX COXPAHEHMS CBOETO 370POBbS U
OKpY>KarolIeH MPUPOIHON CPEBI;

pa3BUTHE MOTUBAIIMU K 0OYUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS O0OIIEUEIOBEYECKUX LIEHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOdUIIS U HAMPABICHHOCTH JIaJIbHEUIIIEr0 O0yUeHHUS.



COJEPKXAHUE YYEBHOI'O ITPEJIMETA
IlepBoHa4aJbHBbIC XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XuMuM B )KU3HU 4yesioBeka. Teia u BemectBa. uznyeckue
CBOMCTBa BelecTB. ArperatHoe cocTosiHue BemecTs. [loHaTHE 0 MeTOaX MO3HAHUS B
XUMUU. XUMHS B cucTeMe HayK. YucTeie BemecTBa u cMecu. CriocoObl pa3aeneHust
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKHUE JIeMEHThl. CUMBOJIBI XUMUUECKUX IJIEMEHTOB.
IIpocThie u crnoxHbIEe BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas Gpopmyna. BaaeHTHOCT aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BeliecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTA B COSITUHEHUH.

dusznuecKue U XUMUYECKUE SIBJICHUSL. XUMUUYECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHUsI MAcChI BEIeCTB. XUMUUeckue ypaBHenus. Kiaccuduxarms
XUMHYECKUX PEaKuil (COeTUHEHUS, pa3JIOKEeHHs, 3aMeIleHNsI, 0OMEHa).

XUMHYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYA0i1, C TpaBHIaMU
paboTHI B 1ab0OpaTopuu U IpruéMaMu 00paIlieHHsI ¢ 1a00paTOPHBIM 000PYI0BAHHEM;
U3YYCHHE U OMHCaHue PU3NYECKUX CBOMCTB 00pa3Il0B HEOPTaHUYECKUX BEIIECTB;
HaboneHne Gpu3nyeckux (MiIaBjleHue BOCKa, TassHUE JIbJa, paCTUPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALUs BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTON) SIBIICHUM, HAOIOICHUE U OTIUCAHKE
MPU3HAKOB MPOTEKAHUS XUMHUUECKUX PeaKIui (pa3nokeHue caxapa, B3auMOJICHCTBHE
CEpPHOM KHCIIOTHI ¢ XJIOPUIOM Oapwsi, pa3ioxkeHue ruapokcuaa meau(Il) mpu HarpeBanuu,
B3auMoO/IeiicTBUE *Keme3a ¢ pacTBopoMm coiiu Menu(ll)); usyuenne cnoco6oB pazaeneHus
cMmeceit (¢ MoMOIIbI0 MarHuTa, PUIBTPOBaHUE, BHITAPUBAHUE,

JUCTHILISIUS, XpoMaTorpadusi), MpoBeIeHuEe OUYMCTKU IMOBAPEHHON COJIN; HAOIIOICHHUE U
OMHMCaHUE PE3YIbTATOB MPOBEACHUS OMBITA, UITIOCTPUPYIOIIETO 3aKOH COXPAaHECHUS
MacChl; CO3JJaHHE MOJEJICH MOJIEKYJ (ITapOCTEPKHEBBIX ).

Baxueiimue npeacTaBuTe/ I HCOPraHUYECKUX BelleCTB

Bo3nyx — cmecsk razos. CocraB Bo3ayxa. Kucimopos — aineMeHT U mpocToe
BemecTBo. HaxoxaeHune kucinoposa B mpupoje, Gpu3nueckre 1 XUMUIECKUE CBOMCTBA
(peakuuu ropenusi). Oxcuasl. [Ipumenenne kucnopoaa. CriocoObl MONyYeHHs KUCIOPO1a
B JJabopaTopuu U mpoMebIluieHHOCTU. KpyroBopoT kucinoposa B npupoae. O30H —
AJUTOTPOTHAs MOUBUKAIIHS KUCIOPOIA.

TemoBoil 3pPpexT XuMHUECKON peakui, TEpPMOXUMHUYECKHE YPABHEHMUSI, K30~ U
HHIOTEPMHUUECKHE peakluu. TOMIMBO: yrojib U MeTaH. 3arps3HeHe Bo3/ayXa, YyCUICHHUE
apHUKOBOTO 3 dekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHt u npocroe BemiectBo. Haxoxaenue Bogoposia B pupoe,
¢u3znueckre 1 XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MonydeHus. Kuciorel u
COJIH.



KonunuectBo BemectBa. Monbs. Mousipaast macca. 3akoH ABoraapo. MosispHbIit
00BbEM ra3oB. PacuéTel 1o XUMUYECKUM YPABHEHUSIM.

duznueckue cBorcTBa Boabl. Bona xak pactBopureins. PactBopsl. HacklenHsie u
HEHACBIIIEHHbIE pacTBOPbI. PacTBOpUMOCTH BelleCcTB B Bojie.MaccoBasi [10Jis BEIIECTBA B
pactBope. XuMHu4YecKue cBOMCTBA BOJbl. OcHOBaHuA. Poiap pacTBOPOB B IPUPOJE U B
JKU3HU 4esoBeka. KpyroBopor Boibl B IpUpoJe. 3arpsA3HEeHUE NpUPOaHbIX BoA. OxpaHa
Y OYMCTKA IPUPOIHBIX BO/I.

Knaccudukarus neoprannueckux coequuennii. Oxcuanl. Knaccuduxanus
OKCHJIOB: coJie00pa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE) U
HecosieoOpasyromue. HoMeHnknatypa okcuioB (MeXIyHapoHas U TPUBHUAIIbHAS).
®u3NYECKUe U XMMHYECKHE CBOMCTBA OKCUAOB. [lomydueHne okcuaos.

OcnoBanus. Kimaccudukanus oCHOBaHHIA: METOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHOBaHUM (MEXIyHapOAHAsl U TpUBUAIbHas ). Puznueckue u
XUMHYECKHE CBOWCTBA OCHOBAHUU.

[losryuyenue ocHOBaHUI.

Kucnorel. Knaccudukanus kuciaor. HomeHnknatypa KUcioT (MexayHapoaHas U
TpUBHUAJIbHAS).

dusnueckie U XUMHUYECKHUE CBOWCTBA KUCIIOT. Psin akTuBHOCTH MeTtaytoB H. H.
bekerosa. [lonyuyeHnne KUCHOT.

Comu. Homenknatypa coneit (MexayHapoaHasi U TpuBUajibHast). Pusndeckue u
XUMHYECKHE CBOMCTBA cosel. [lomyduenue conen.

['eneTndeckas cBsA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCINHEHMM.

XUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE OIPEICIICHUE COACPKAaHUSI KUCIOpOa
B BO3/lyX€; MOJIy4eHHE, COOMpaHue, paclio3HaBaHNUE U U3YUYEHHE CBOMCTB KUCIIOPOa;
Ha0II0/IeHNEe B3aMMO/ICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCJIOBHS BOSHUKHOBEHUS U
MpeKpaIeHus: TOpeHus (moxapa); 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U ONKMCAaHUE UX
CBOICTB; IIOJTlyuy€HUE, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOAOPOIA
(ropenue); B3auMoieiicTBue Bojopoaa ¢ okcuaom meau(Il) (Bo3aMoXkHO UCIIOIB30BaHUE
BUJIEOMAaTepHUasoB); HaOMoAeHuEe 00pa3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C OMPEAECTEHHON MaCCOBOM JIOJIEA pACTBOPEHHOIO BEIIECTBA;
B3aMMO/JICHCTBUE BO/IbI C METAJJIAMH (HAaTPUEM M KaJbIeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); ONPEEICHUE PACTBOPOB KUCJIOT U IIEJI0YEH C TOMOUIBIO
WHINKATOPOB; UCCIIEIOBAaHUE 00Pa3I[0B HEOPTaHMUECKHUX BEUIECTB PA3IMUHBIX KIIACCOB;
Ha0JII0/IeHE U3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT U ILEJI0YEH;
n3ydeHue Bzaumoiericteus okcuaa meau(Il) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIIOT €
MeETaJUlaMH, PEaKLIUI HEUTPaIU3aliuy; OJIy4Y€HUE HEPACTBOPUMBIX OCHOBAaHH,
BBITECHEHHE OJHOTO METajula IPYTUM U3 PaCTBOPA COJIU; PELICHUE IKCIIEPUMEHTAIBHBIX
3a7a4 1o Teme«BakHeuIne KI1accbl HEOPraHUYECKUX COCTUHEHUIN.



IHepuoanveckuii 3axoH u llepuoanyeckasi cucreMa xumudeckux 3jaemeHTon /. U.
MenpgeneeBa.

Crtpoenue aToMOB. XUMHUYECKas CBSA3b. OKUCINTEILHO-BOCCTAHOBHUTE/IbHbIE
peaxKuum.

[TepBbie MONBITKY KIacCUPUKAIMN XUMHUECKHUX AJIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILLEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAJIbI, FAJIOTE€HbI, HHEPTHbBIE
raszbl). DJI€MEHThI, KOTOpbIE 00pa3yloT aMPOTEpHbIE OKCUABI U THIPOKCHUIBI.

Ilepnognueckuii 3akoH. llepuonnueckas cucrema XuMu4IecKkux 3yeMeHToB Jl. 1.
Meunneseena.

KopoTkonepuoanas u amuHHONIepruoaHas hopmsl [leproaudeckoi cuCTeMbl
xumuuecknx 3semeHToB .M. Menaeneesa. [lepuoast u rpynmnbsl. @U3NUECKUd CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB NEpUOa U TPYHIIbI JIEMEHTA.

Crtpoenue atromoB. CoctaB aToMHbIX sifep. M3otomnbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB NEPBBIX 20 XUMHUUYECKUX 31eMeHTOB [leproaunueckoit
cucreMsl /1. 1. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO MIEMEHTA IO €T0
nonoxenuto B [lepuonnueckoint cucreme 1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHMS PAINYCa AaTOMOB XUMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIIaM U IeprogaM. 3HAYCHHE
Ilepuoauueckoro 3akoHa u [lepruoanyeckon CUCTEMbI XUMUYECKHX 3JIEMEHTOB JIJIs
pa3BuTHs Hayku U nipakTuku. /. 1. MenaeneeB — yd€HbIA U TpAXXKJAHHH.

Xumnueckas cBsi3b. KoBaneHTHas (MossipHas U HENOJIApHAasi) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX JIEMEHTOB. MloHHAas CBA3b.

Crenensb okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Tpoueccsl
OKHUCJICHUS U BOCCTAHOBIJICHUS. OKHUCIIUTENN U BOCCTAHOBUTEIIH.

XHUMHUYECKUN FKCTIEPUMEHT: U3yUYE€HHE 00pa3lOB BEIIECTB METANIOB U
HEMETAJUIOB; B3aUMO/ICHCTBHE THAPOKCUAA IIUHKA C PACTBOPAMU KHUCJIOT U LIEJI0YEH;
MIPOBEACHUE ONBITOB, MJUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSIUHEHNUS).

Me:xknpeamMmeTHbie CBA3HU

Peanu3anus MeXIpeIMETHBIX CBA3EH IPU U3YYEHUU XUMHUH B § Kjlacce
OCYILIECTBIISIETCS Yepe3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX IOHATHUH, TaK
Y NIOHATUH, SBIIAFOIIUXCS CACTEMHBIMU JUIS1 OTJEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OO01mure ecTeCTBEHHO-HAYYHbBIC TTOHSTHS: HAYYHBINA (DAaKT, TUTIOTE3a, TCOPHSI, 3aKOH,
aHaJIn3, CUHTE3, KiacCH(pHKaIHs, IEPUOAUIHOCTh, HAOJIOICHUE, SKCIICPHMEHT,
MO/ICIUPOBAHUE, H3MEPEHUE, MOJICIIb, SIBIICHUE.

dwusuka: Matepus, aToM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKIIHI, H30TOIIbI,
PaZOaKTUBHOCTH, MOJICKYIIA, DIIEKTPHUUECKHUN 3apsil, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, Ta3, (GPU3MUYCCKUE BEIUYUHBI, SAMHHUIIBI H3MEPEHHUS,
KOCMOC, TIJIaHeThI, 3BE37b1, CoTHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TTOPObI, TOJIE3HbBIE
UCKOITaeMbI€, TOIIMBO, BOJIHBIC PECYPCHI.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

N3yueHnne xumuu B 8 Kj1acce HaAIpaBJICHO HA IOCTUKEHUE 00YUYaIOIIUMUCS
JUIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX Pe3yJbTaTOB OCBOCHUS Y4EOHOTO
npeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JlnyHOCTHBIE pe3ybTaThl OCBOCHHS ITPOTrpaMMbI OCHOBHOTO 00I11ero 00pa3oBaHus
JIOCTUTAIOTCS B X0/I€ OOYUYECHHSI XMMUU B €IMHCTBE YUEOHON U BOCITUTATEIBHOMN
nearenbHocTi OpraHu3alny B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, TPUHATHIMU B 00IIIECTBE
MpaBUiaMy U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U COIMATHM3ALNNA 00yUYarOIINXCS.

JIM4HOCTHBIE PE3yNIbTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

HanI/IOTI/I‘leCKOFO BOCIIMTAHUA

1) IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY U
HAyYHOMY HACJICIMIO, IOHUMAHUs 3HAYCHUS XUMHUYECKOW HAyKH B KU3HU COBPEMEHHOIO
o01ecTBa, ClIOCOOHOCTH BJIAICTh JOCTOBEPHOM MH(MOpMAIIUEH 0 IepeaOBBIX
JOCTHKEHUSAX M OTKPBITUSIX MUPOBON M OTEYCCTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B
HayYHBIX 3HAHHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

I'paxxiaHCcKOro BOCIUTAHUSA

2) npeaCcTaBICHUS O COIMATILHBIX HOPMaX M MpaBUiIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIIbCKOM, TBOPUSCKON U IPYTUX BUIAX NCSITCIBHOCTH;
TOTOBHOCTH K pa3HOOOPA3HOW COBMECTHOM JI€SITEIILHOCTU MPHU BHITIOTHEHUU YUE€OHBIX,
MO3HABATEIBHBIX 33/1a4, BHITTOJIHCHUN XUMUICCKUX IKCTICPUMEHTOB, CO3aHUU YIeOHBIX
MIPOEKTOB, CTPEMJICHUS K B3AMMOTIOHUMAHHUIO ¥ B3aHUMOIIOMOIIIH B MIPOIECCE ITOU
y4eOHOM JeATeTbHOCTH; TOTOBHOCTH OLICHUBAThH CBOE MOBEJICHUE U MOCTYIKH CBOUX
TOBAPHUIIIECH C TMTO3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

HeHHOCTI/I HAYYHOTO IMMO3HAHHUSA

3) MUPOBO33PEHUYECKUX MIPEACTABICHUIN O BEIIECTBE U XUMUYECKOW PEAKIIMH,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIINX OCHOBY
JUTSl TOHUMAaHUS CYITHOCTH HAYYHON KapTHUHBI MUpPa; IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS IIPUPO/IbI, B3AUMOCBS3SX UYeJIOBEKa C MPUPOAHON Cpesioil, O
pOJIM XMMHUH B TO3HAHWUH 3THX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTHBOB, HAITPABJICHHBIX HA MOJYyYE€HUE HOBBIX 3HAHUH 110
XUMHUH, HEOOXOAUMBIX JIJIsi 00BsICHEHUST HA0II01aeMbIX MTPOIIECCOB U SIBJICHU;



5) mo3HaBaTeNbHOM, HHPOPMAITMOHHOM M YNTATEILCKOW KYJbTYPBI, B TOM YHCTIE
HABBIKOB CaMOCTOSITEIbHOU pabOThl ¢ yueOHBIMH TEKCTAMM, CIIPABOYHOM JINTEPATY PO,
JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMU MH(OPMALIMOHHBIX TEXHOIOTUH;

6) uaTEpeca K 00YYEHUIO U TTO3HAHUIO, JTF0O03HATENLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM U UCCIIEI0BATEIbCKOM JACSITEIHLHOCTH, K
OCO3HAHHOMY BBIOOPY HANpaBJIE€HHOCTH U YPOBHS 00Y4YE€HHS B JaJIbHEHIIEM;

DopMHPOBAHKS KYJbTYPbI 310POBbs

7) 0CO3HAHMSI [ICHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 37I0POBBIN 00pa3 )U3HU, OCOZHAHUS ITOCIICICTBUIA U HENMPHUSITHS BPEIHBIX
NPUBBIYCK (YIIOTPEOJICHUS AJIKOTOJISI, HAPKOTUKOB, KYPEHHs), HEOOXOIUMOCTH
COOJTIOICHUS TIPABHJT OE30TIACHOCTH TIPH OOpAICHUH ¢ XUMUYCCKUMU BEIICCTBAMU B
OBITY W peaJIbHOM KU3HH;

Tpynosoro Bocnuranus

8) uHTEepeca K MPaKTUYECKOMY M3yUYEHHIO podeccuil U TpyJa pa3IudyHOro posa,
yBa)XKEHHE K TPYAY U pe3yjbTaTaM TPYI0BOH J€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHHsI IPEIMETHBIX 3HAaHUM [0 XUMHH, OCO3HAHHOTI'O BHIOOpA MHANBUYaIbHON
TPAeKTOPUU NPOAOKEHHSI 00pa30BaHUs C YUETOM JIMUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCHeIHON
npo¢eCCHOHAIBHOM JeSTebHOCTU U PAa3BUTUSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTD
aJalTUPOBAThCS B IPO(PECCUOHATIBHON CPELE;

IKO0JOrHYECKOr0 BOCIIUTAHUA

9) sK0JIOrMYECcKH 11€1eCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMAaHUS IEHHOCTH 37I0pPOBOT0 U O€3011acCHOT0
o0Opa3a ’HU3HU, OTBETCTBEHHOI'0 OTHOLIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U
INCUXUYECKOMY 3/10pPOBBIO, OCO3HAHMSI LIEHHOCTU COOJIIOIEHUS MPaBUII 0€30MaCHOTO
HOBEJICHU TIPU pabOTe C BELIECTBAMH, a TAKXKE B CUTYalUsX, YTPOKAIOLINX 3J0OPOBbIO U
JKU3HHU JIIOJICH;

10) ciocoOHOCTH TPUMEHSATH 3HAHHMS, TOJydaeMble MMPU U3YYEHUH XUMUH, JJIS
peneHus 3aaa4, CBSI3aHHbIX C OKPYIKAOIIEH IPUPOJHON CPEIOH, IOBBIICHHS YPOBHS
9KOJIOTUYECKON KYJIbTYphl, OCO3HAHUS TJI00aJIbHOTO XapaKTepa 3KOJIOIMYECKUX MpooieM
U IIyTel UX pEelIeHMs] IOCPEACTBOM METO/I0B XUMUH;

11) 3KOJI0rMYECKOT0 MBILUIEHHS, YMEHUSL PYKOBOJCTBOBATHCS UM B
M03HABATEJIbHOW, KOMMYHHUKAaTUBHOM 1 COLIMAIIBHOM MPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe meTanpeAMETHBIX PE3yIbTaTOB BBIAEISIOT 3HAUMMBIE JUJIS
dbopMUpOBaHUS MUPOBO33PEHUS 00IIEHAYYHbIE MOHATHS (3aKOH, TEOPUSl, IPUHIIHUIL,
runoresa, paxT, cucrema, Ipouecc, KCIEPUMEHT U Jp.), KOTOPble UCIOJb3YIOTCS B
€CTECTBEHHO-HAaYyUHbIX YU€OHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITHX
npeaMeToB GOpMUPOBATH MPECTABICHHUE O IIEJIOCTHOW HayYHON KapTUHE MHpaA, U
YHUBEpCaJIbHbIE yueOHbIE AeHCTBUA (IT03HABATEIbHbBIE, KOMMYHUKATUBHEIE,
PETYISTUBHBIC), KOTOPBhIE 00eCcTIeunBaOT (POPMUPOBAHKIE TOTOBHOCTH K
CaMOCTOSTEIbHOMY ITUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4€OHOM AESITEIbHOCTH.

MeTtanpeaMeTHble pe3ysibTaThl OCBOEHUSI 00pa30BaTEIbHON MPOTrPAMMBI 10
XMMHH OTPAKAIOT OBJIAJICHUE YHUBEPCAJIBbHBIMU II03HABATEIILHBIMU JEUCTBUAMU, B TOM
quCIe:

Ba30BLIMH JIOTHYECKHMH 1eHCTBHAMHU

1) yMeHHeM HCTIOIb30BaTh MIPUEMBI JIOTHIECKOTO MBITTUICHHUS TP OCBOCHUH
3HAHUI: PACKPBIBATh CMBICI XUMHYECCKUX TOHATUH (BBIACIATH MX XapaKTepHbIE
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU TIOHSATHUSIMH ), UCIIOJIb30BATh MOHSATHUS
JUIsl OOBSICHEHUS OTJIEIbHBIX (DaKTOB M SIBJICHUH; BRIOMpPATh OCHOBAHUS U KPUTECPUH IS
KJIaCCU(UKAIMHA XUMUICCKUX BEIIECTB U XMMHUYECKUX PEaKIUii; yCTAHABIUBATh
MPUYNHHO-CIICACTBEHHBIC CBSI3U MEXKTy O0BEKTaMU U3YYCHHUS; CTPOUTH JIOTHUECKHE
paccyxacHus (MHIYKTUBHBIC, IEAYKTUBHBIC, TI0 aHAJIOTHH ); JeJIaTh BEIBOABI U
3aKJIIOYCHUS;

2) yMEHHEM MPUMEHSATD B MPOIIECCE MO3HAHUS MTOHATHUS (TIPESIMETHBIC U
MeTaIpeIMETHEIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCITOJIB3YEMbIE B XUMUU,
peoOpa3oBBIBATH MTUPOKO MPUMEHIEMbIC B XUMUHU MOJICIbHBIC TTPEICTABIICHUS —
XUMUYECKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKasi opMysia U ypaBHEHUE XUMUICCKON
peaKIuu — TP PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4; C Y4ETOM 3THUX MOJICITbHBIX
MPEJICTABIICHUH BBISIBIISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKHA H3y4aeMbIX
00BEKTOB— XUMHUYECKHUX BEIICCTB U XUMUUICCKHUX PEAKIIN; BBISABIATH OOITHE
3aKOHOMEPHOCTH, TPHUYNHHO-CIICACTBEHHBIC CBSI3U U IIPOTHBOPEUYHS B U3YIaCMbIX
nporieccax " SBICHUSAX; IIpeaiaraTb KpUTEPUH JIS BBISBICHUS 3TUX 3aKOHOMEPHOCTEH M
MIPOTHBOPEUHNIA; CAMOCTOSATEIILHO BEIOMPATh CIIOCO0 peleHus yueOHOH 3a1auun
(cpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS, BHIOMPATh HAMOOJIee MOAXOASAIINHN C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB);

Bba3zoBbIMHU HccienoBaTe IbCKUMH AeCTBUAMHU

3) yMeHHEeM HCTOb30BaTh MOCTaBICHHBIE BOMPOCH B KAUECTBE HHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAUECTBE OCHOBBI ISl HOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPABIWJIBHOCTHU BBICKA3bIBAEMBIX CYXKJIEHUW;  4) mpuoOpeTeHue omnpiTa mno
IJITAHUPOBAHUIO, OPraHU3aLMU U ITPOBEICHUIO YYEHUUYECKHX IKCIIEPUMEHTOB: YMEHUE



Ha0JII0/1aTh 32 XOJIOM MPOIlecca, CAMOCTOSITENILHO MPOTHO3UPOBATh €0 pe3yibTarT,
dbopmynupoBaTh 0000IIEHUS U BHIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAaHUS, COCTABIATh OTUET O MPOJIEIAHHON paboTe;

Pa6oroii ¢c unpopmanueit

5) yMeHueM BbIOMpATh, aHATU3UPOBATH U HHTEPIPETUPOBATH UH(DOPMAITIIO
Pa3IUYHbIX BUIOB U (POPM MPEACTABICHNUS, IOJy4aeMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIPHAS IUTEPATYPA XUMUYECKOTO COJIEP>KaHus, CIIPABOYHBIE TOCOOUS,
pecypcel HTEepHETA); KPUTUYECKH OLIEHUBATh IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO
UH(pOpPMALIHIO;

6) yMEHHEM MPUMEHSThH Pa3IMYHbIE METOIbI U 3aMPOCHI IIPH MOUCKE U 0TOOpE
MH(OPMALIUU U COOTBETCTBYIOLIUX JTAHHBIX, HEOOXOIUMBIX ISl BHIITOJIHEHUS YU€OHBIX U
NO3HABAaTENIbHBIX 3aJ1a4 ONpe-AeIEHHOT0 TUIA; MPUOOpPETEHUE OIbITa B 00JIaCTH
UCIOJIb30BAHUSI HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUM, OBJIaJIEHUE
KyJIbTYypOi aKTUBHOI'O UCIIOJIb30BaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM; CAMOCTOATENIbHO
BbIOMpATh ONTUMAJIBHYIO (POpMY Ipe/ICTaBICHUS NHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3aJa4l HECTIOKHBIMU CXEMaMU, AuarpaMmmamu, IpyrumMu GopMamMu rpapuku
1 UX KOMOMHAIIUSIMU,

7) yMEHHEM HCIIO0Ib30BaTh U aHAJIM3UPOBATH B Ipoliecce yueOHOU U
HCCJIEIOBATEIBCKON JIEATEIbHOCTA MH(DOPMAIINIO O BIUSHUU TPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIECH ITPUPOTHON CPEIbL;

YHI/IBepcaJIbeIMI/I KOMMYHUKATUBHBIMHA )IeﬁCTBI/IﬂMI/I

8) yMeHueM 3a/1aBaTh BOIIPOCHI (B X0JI€ TUAIOTa W/HIIN JUCKYCCHH) MO CYIIECTBY
o0cyx/1aeMoit TeMbl, GOPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTENIBHO BBIMOIHEHUS
MPEIOKEHHOW 3a/1a4H;

9) nprobpeTeHre onbITa MPE3CHTAIIMH PE3YIbTATOB BBITIOJIHEHUS XUMHUYECKOTO
AKCIIEPUMEHTA (J1a00paTOPHOTO OMBITA, JA00OPATOPHOU PAOOTHI MO UCCIICTOBAHUIO
CBOMCTB BEIIECTB, yueOHOTO MpoekTa); 10) 3auHTEepecOBaHHOCTh B COBMECTHOM CO
CBEPCTHUKAaMU MTO3HABATEIbHON U UCCIIEI0BATENbCKON 1€ATEIbHOCTH MIPU PELICHUH
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIMX UHTEPECOB U COIIACOBAHUS MO3ULIUN
(oOcyxaeHusi, 0OMEH MHEHHUSIMHU, «MO3T'OBBIE IITYPMbD», KOOPAHHAIINSI COBMECTHBIX
NEHCTBUH, OIpe/ieJIeHuEe KPUTEPUEB T10 OLIEHKE KaueCcTBa BHIMOJIHEHHON padOThI U Ap.);

YHuBepcajJbHbIMH PeryJIATHBHBIMH J1€iiCTBUSIMH

11) ymeHreM caMOCTOSITEILHO ONPEIETATh 1EIU AEATeIbHOCTH, IJIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATH U MIPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeSITENbHOCTD, BEIOUpaTh Harbosee 3¢ (HeKTUBHBIE CIIOCOOBI pelIeHUs] YUEOHBIX U
II03HABATENbHBIX 33714, CAMOCTOSATEIBHO COCTABIISITh MJIM KOPPEKTHUPOBATh
IPEAJIOKEHHBIN AJITOPUTM JICUCTBUI ITPU BBIIIOJIHEHUH 33JaHUN C YYETOM IOJTYyYECHHUS
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HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIHMAX; OIICHUBATH
COOTBETCTBUE MOJIYYEHHOT'O PE3yIbTaTa 3asiBJICHHOU LIEJIH;
12) ymeHueM MCIoIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MpeIjlaracMble B

YCJIOBUH 3aJIaHUU.
INPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeIMeTHBIX pe3yIbTaTOB IO OCBOCHHIO 0053aTEILHOTO COJIEP KAHMSI,
YCTaHOBJICHHOTO JaHHOM MPUMEPHON paboueil MporpaMMOid, BBIJICTSIOT: OCBOCHHBIC
00y4JarIUMHCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBHIM, criennduueckue s
npeIMeTHOMN o0nactu «XUMUS», BUJIbI 1€ATEIbHOCTH 0 MOJIYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIIpETAIH, TPe0oOpPa30BaHUIO U IPUMEHEHHUIO B Pa3IMUHbIX YU€OHBIX U HOBBIX
CUTyaIUsIX.

[IpenmeTHbIe pe3yiabTaThl OTpaXkaroT CHOPMUPOBAHHOCTD Y 00YYaIOIIUXCS
CIEIYIOIINUX YMEHUM:

1) packpvieame cmvici OCHOBHBIX XUMUUYECKUX MOHSTHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, POCTOE BELIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS U
HEOJHOPO/IHAs ), BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISIpHasl Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10JIsl XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUH, MOJISIPHBIA 00BEM, OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPUIIATENHHOCTD, CTETICHh OKUCIICHUS, XUMUUYECKasi peaklus, KiiaccuuKams
peaKLuil: peakiui COCINHEHMS, PEAKIMU PA3JIOKEHUS, PEAKIIUH 3aMEILLECHHUs, PEaKIIUU
oOMeHa, 3K30- ¥ SHJOTEPMUYECKUE PEAKIH; TEIIOBOM 3PPEKT peakuuu; Sapo aToma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAIIb, PAINYC aTOMa, XUMUYECKAas CBSI3b,
HOJISIPHASI M HENOJIAPHAsl KOBAJIEHTHAS CBSI3b, HOHHAs CBS3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J10Jisl BellecTBa (IIPOLIEHTHAs! KOHLIEHTPALKsl) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUM (CM. 1. 1) 1
MPUMEHSATH 3TU MOHATHS TIPU ONUCAHUH BEIIECTB U UX MPEBpAICHUN;

3) ucnonvzoeames XUMHUECKYIO CUMBOJIUKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpedensmv BAIEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX;
CTETNIeHb OKHUCIICHHUS AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIICKHOCTD BEIIECTB K
OIpeeIEHHOMY KJIacCy COeIMHEHUH 10 (popMysaM; BUJ XUMUYECKON CBA3U
(KOBaJICHTHAs U MOHHAs) B HEOPTAaHMYECKUX COCAMHEHUSIX;

5) packpwvieams cmbica llepuoandeckoro 3akona J[. 1. Menaeneena:
JEMOHCTPUPOBATH IOHUMAHUE MTEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JIEMEHTOB OT UX MOJ0KeHUs B [lepuonnueckoil cucteme; 3akOHOB COXPAaHEHUSI MaCChI
BEILIECTB, IOCTOSTHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTraJipo;
OMKCHIBATh U XapaKTepU30BaTh TabIMUHYI0 popMy llepuoanueckoii cucteMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3jiMyaTh MOHATHS «TJ1aBHas noArpymnmna (A-rpymnma)» u
«1oboyHas noarpynna (b-rpymnmna)y, Masbie U O0JbIINE IEPUOJIBI; COOTHOCUTD
0003HauYeHUs1, KOTOpbIe UMetoTcs B Tabnuie «Ilepruoauueckas cuctemMa XUMUYECKUX
snemeHTOB /. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI ATOMOB
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XUMHYECKHX AJIEMEHTOB (COCTaB U 3aps sSApa, 00IIee YUCIIO MIEKTPOHOB U
pacrpeieieHUue UX MO JIEKTPOHHBIM CJIOSIM );

6) kraccuguyuposamv XUMUUECKUE HIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA;
XUMHYECKHE peakiuu (10 YUCITy U COCTABY YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, IO
TEII0BOMY 3 dexry);

7) xapaxkmepuzosams (OMUCHIBATh) 00IIMEe XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPIK/asi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

8) npoeno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAICHUN B PA3JIMUHBIX YCIOBUSX;

9) eviuucaAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 0 (opMyJie COSTUHEHHUS; MACCOBYIO JIOIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUUYECKOM peaKIuu;

10) npumensms OCHOBHBIE OTIEPAIIUN MBICITUTEIBHON JEATEILHOCTH — aHAIIN3 U
CHHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATH3AIMI0, KIIACCU(UKAITUIO, BBISIBICHUE
MPUYHMHHO-CIICJICTBEHHBIX CBS3€U — JIJIsl U3YUYEHHUS CBOMCTB BEILIECTB M XUMHUECKUX
peaKiuii; eCTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUS — HAOII0IeHUE, H3MEPEHHE,
MOJICIUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICJICHHBIH);

11) cnedosams npaBuiiaM MOJIB30BAHUS XUMUYECKON MTOCYI0M U TaO0OPaTOPHBIM
000py0BaHHEM, a TAaK)KE IPABHIIaM OOpAIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMH TI0 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB IO MOJYUYCHHIO U
coOupaHuio ra3000pa3HBIX BEIIECTB (BOJOPOA U KUCIOPO/a), TPUTOTOBICHUIO
PaCTBOPOB C ONPENICIIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO BEILIECTBA; INIAHUPOBATH U
MPOBOJIUTh XUMHUUECKHUE IKCTIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIIEJI0OUEH 1
KHUCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (peHondTanenH, METUIOPaHX U Ip.).
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TEMATHUYECKOE INTAHUPOBAHHUE

INE
n/n

HaumenoBaHue pa3iesioB U TeM
MPOrpaMmsI

KoauuecTBO YacoB

BCEro

KOHTPOJIbHBIE
padoTbI

NpaKTHYecKne
padoTbI

Jara
H3ydeHUs

Buabl gesiTeJIbHOCTH

Buabl,

hopmer
KOHTPOJIst

DJIeKTPOHHbIE

(uugpossbie)

06pa3OBaTeJ1uu)1e

pecypcbl

Pasnen 1. HepBOHa'-IaJ'ILHLIe XUMHUYCCKUC ITOHATHUSA

1.1.

IXrMust — BakHast 001aCTh
€CTECTBO3HAHMUS U [TPAKTHYECKON
eI TENLHOCTH YEIOBEKA

5

01.09.2022
15.09.2022

PackppIBaTh CMBICT H3YYa€MbIX TTOHSITHIA;

PackpbIBaTh POJIb XMMUY B IIPUPOJIC U KH3HU YEIIOBEKA, €€ CBA3b C APYTUMH HayKaMH;
Pa3uarh 4UCTHIC BELIECTBA U CMECH; OJHOPOIHBIC M HEOJAHOPOIHBIE CMECH;
Pasnnuarh pu3MUecKue U XUMUYECKHE SBICHUS;

OnpenensaTh NPU3HAKA XUMHYECKUX PEaKIMi U YCIIOBHS UX MIPOTEKAHHUS;
CrniejoBaTh IpaBHJIaM IT0JIB30BAHUS XUMHUYECKOH MOCY0i 1 TabopaTOpHBIM
000pyIOBaHHEM, a TAKKE MIPAaBHIaM OOPALIEHUS ¢ XUMUYECKHMH Bellle CTBaMU B
COOTBETCTBHHU C MHCTPYKIHSMH 110 BBIIOJHEHUIO MPAKTUYECKUX paboT;
[TnaHKpOBATH M IPOBOAUTH XUMHUYECKUH SKCIIEPUMEHT 110 U3yYCHUIO U OIHCAHHIO
(bu3HYecKUX CBOMCTB BELIECTB, CIIOCOOOB pa3IeNIeHus CMecei BEIEeCTB;
Vcrionp30BaTh Mpy BHIONHEHHH yued HbBIX 3aJjaHHi U B IIpolecce
MCCIIeI0BATENIBCKON IeITeIbHOCTH HayYHO-NOMYJIIPHYIO JINTEPATypy XUMUYECKOTO
coniepkaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa;

BricTpanBath pa3BEPHYTHIEC IMCHMEHHBIE U YCTHBIE OTBETHI C ONIOPO Ha
nH(opManuio U3 y4eOHHKa U CIIPaBOYHBIX MaTEPHAIOB, IPAMOTHO UCIIONB30BaTh
M3y49eHHBIN MOHATHHHBINA anapar Kypca XUuMHH;

Y cTHBII
lorpoc;

[YCTHBIH Ompoc;
paKTHIecKas
[pabora;
ITMKTaHT;

1.2

IBerecTBa
|1 XUMAYECKHUE PEeaKIn

15

20.09.2022
15.11.2022

[TpuMeHsITh eCTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUS (B TOM YHCIe HAOII0IeHUE,
MOzIeJINPOBaHUE, IKCIIEPUMEHT) U OCHOBHBIE OIEPALIMU MBICIUTEIbHOH AESTeIbHOCTH
(cpaBHeHHeE, KITacCU(PUKALHS) U M3YUCHHS BEIIECTB M XUMHYCCKUAX PEAKIH;
PackpbIBaTh CMBICT U3Y4aeMBbIX TIOHATHIT U 3aKOHOB U MPUMEHSATH ATH MOHATHS TIPU
ONHCaHUU CBOMCTB BELIECTB U MX NPEBPAILEHUI;

Pazimuarh (pU3MUecKue U XUMUYECKHE SBJICHUS, O0BSCHATH UX CYIIHOCTb C TOUYKU
BpEeHHsI AaTOMHO-MOJICKYJIIPHOTO YUEHHUS;

OnpenensTb NPU3HAKA XUMHYECKHX PEAKLHH, YCIOBUS UX MPOTEKAHUS;

OOBACHATD CYLIHOCTD (PM3NUECKUX U XMMHUYECKHUX SIBJICHUI C TOUKHU 3pEHHs] AaTOMHO-
MOJIEKYJIIPHOTO YUeHUs;

KnaccudumpoBaTh XUMHYECKHE PEAKLHHU (II0 YUCIY U COCTAaBY Pearupyromux u
00pa3yroIIMXCs BEIIECTB);

CocTaBisaTb popMyJIbl OMHAPHBIX BEIIECTB 10 BAJIEHTHOCTH U OIPENIEIATh
BaJICHTHOCTB 110 ()OpMYyJIaM BELIECTB;

PaccTaBisaTh K03()(GULHEHTH! B ypaBHEHHUAX XUMHUUECKUX PEAKIIUIL;

CrietoBaTh NpaBUIIaM I0JIb30BAHUS XMMHUECKOH IOCY10H U 1a00paTOpHBIM
000opyI0BaHHEM, a TAKXKE IIPaBUIaM OOPAILEHNUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLMSMH 10 BBIIOJIHEHUIO JTa00PATOPHBIX XMMHYECKHX OIBITOB;
Vcrionp30BaTh NPy BHIOIHEHHH YUeOHBIX 33/IaHUH U B IPOLIECCE UCCIIE0BATENbCKON
e TeIbHOCTH HAyYHO-TIOMYJIAPHYIO JIUTEPATYPY XUMHUUECKOTO COAEpIKaHuUs,

cripa  BOY  HbIe MaTepuaibl, pecypcel IHTEep Hera;

BricTpauBath pa3BEpPHYTHIC IMCbMEHHbIEC H YCTHBIE OTBETHI C ONOPOH Ha
nH(opManuio u3 ydeOHHKa U CIIPaBOYHBIX MaTE€pHAaIOB, IPAMOTHO UCIIONB30BaTh
M3y4CHHBIN MOHATHIHBIN annapaT Kypca XUMHH;

TecTupoBanue;
[YCTHBIH OIpOC;
MACHEMEHHBIN
IKOHTPOJIb;
KOHTPOJIbHAS
[pabora;
ITMKTaHT;

MToro mo paznery

20

Pasnen 2. Baxneitmue NpeACTaBUTECIIN HEOPIraHNYCCKUX BEUIECTB
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2.1.

IBozayx. Kucnopoz. [Tonsitiue 06 okcumax

17.11.2022
01.12.2022

PackpbIBaTh CMBICT N3Y4aeMBIX MOHATUIT M IPUMEHSATD 3TH IOHATHS IPU ONTMCAHUH
CBOIICTB BEIIECTB U MX MPEBPALICHUIT;

XapakTepHu30BaTh (OIHCHIBATH) COCTAB BO3/yXa, GU3MYCCKHUE U XU  MHYECKHE
CBOIICTBA KMCIIOPO/IA, CIIOCOOBI €ro MOoNTy4YeH s, IPUMEHEHHE U 3HaYeHHEe B IPUPOJIE U
PKU3HU YEIIOBEKa;

CpaBHHBATh PEAKIUH FOPEHHS U MEIJICHHOTO OKUCIICHUS;

Cobupatb TpuOOPHI ISk HOIY4EHHUS KUCIOpOo/a (BBITECHEHHEM BO/IBI M BO3/1yXa);
Pacrio3HaBaTh ONBITHBIM ITYyTEM KUCIIOPO;

M cronb30BaTh XUMHYECKYIO CHMBOJIMKY UL COCTABICHUS (HOPMYIT BEILECTB,
MOJIEKYJIIPHBIX YPaBHEHUI XMMHYECKUX PEaKIUii C yIacTHEM KUCIOPOa;
OOBACHATH CYLIHOCTD 3KOJOTHYECKHUX MIPOOJIEeM, CBSI3aHHBIX C 3arpsi3HEHHEM BO3/yXa;
CnenoBaTh npaBmiiaM 0e30MacHO paboThI B 1TaOOPATOPUH TIPH UCTIONb  30BaHHUU
XUMHYECKOH NOCY/IbI M 000PYIOBaHNUS, a TAKXKE IPaBIIaM 0OPAIEHUs C TOPIOYHMH
BEILIECTBAMHU B OBITY;

[TnaHupoBaTh U OCYLIECTBIISATH HA MPAKTUKE XUMHYECKHE SKCIIEPUMEHTBI, IIPOBOIUTH
HAOJII0/ICHUS], Ie1aTh BBIBOABI 110 PE3YJIbTaTaM SKCIIEPH  MEHTa;

'V4acTBOBATh B COBMECTHOM paboTe B IpyIIIe;

cronb30BaTh IPH BEIIOJIHCHHN YYeOHBIX 3aJaHUIl U B IPOLIECCE HCCIICI0BATEIBCKOI
e TeIbHOCTH HAYYHO-TIOMYJIIPHYIO JIUTEPATYPY XUMHUUECKOTO COACPIKAHUS,
CrIpaBOYHBIE MaTepHasl, pecypcbl HTepHeTa;

BbicTpanBath pa3BEPHYTHIC IMCHMEHHbIC H YCTHBIE OTBETHI C OMOPOi Ha
nH(opManuio U3 y4eOHHKa U CIIPaBOYHBIX MAaTEPHAIOB, IPAMOTHO HCIIOJIB30BaTh
M3y49eHHBIN MOHATHIHBINA anmapar Kypca XUuMHH;

Y cTHBII
lorpoc;
[InceMeHHBII
[KOHTPOJIB;
[IpakTHueckas
[pabora;

2.2.

Bonopon.
[loHsATHE O KHCIOTaX U COMIX

06.12.2022
20.12.2022

PackpbIBaTh CMBICI U3Y4aeMBbIX TIOHATUI U IPHUMEHSTD 3TH MOHATHS [IPU OIHCAHUH
CBOICTB BEIIECTB M UX MIPEBPAIICHUIT;

X apakTepu30BaTh (OIMCHIBATh) (GU3MUCCKUE U XUMUYECKHE CBOIMCTBA BOAOPO.A,
CII0COOBI €ro MOJIy4eHNs, IPIMEHCHHE;

CobupaTh npubOp IS MOTYUICHUSI BOIOPOAA;

Vcronp30BaTh XMMHYECKYIO CHMBO  JIMKY JJIS COCTaBJICHUS (POPMYIT BELIECTB,
MOJICKYJIIPHBIX YPaBHEHUI XMMH  4ECKUX PEaKIHUil ¢ yIacTHEM BOXOPOA;
CrnetoBaTh npaBuiiaM 0e30MacHOi paboThl B 1a00OPATOPUHM IIPU UCIIONb  30BAHUU
XUMHYECKOH Tocy bl M 000pyI0BaHus, A TAKKe IPaBUIaM OOPaILeHUsI C TOPIOYUMH
BEIIECTBAMHU B OBITY;

[T1aHUPOBATh U OCYLIECTBIISATH HA MPAKTUKE XUMHYECKHE SKCIICPUMEHTBI, IIPOBOIUTH
HaOJIOACHYI, ACNaTh BHIBOJBI 110 PE3yJIbTaTaM SKCIICPUMEHTA;

'YdacTBOBaTh B COBMECTHOI paboTe B rpyrIie;

Y CTHBII
lopoc;
[[ucbMEeHHBII
[KOHTPOJIB;
[IpakTrueckast
pabora;;

2.3.

IKosinuecTBEHHBIE OTHOIIEHHS B XUMHUHN

22.12.2022
10.01.2023

PackpbIBaTh CMBICIT H3y4aeMBIX IOHATHH U IIPUMEHSTH 3TH HOHSITHS, a TAKXKe
M3y4eHHBIE 3aKOHbI M TEOPHH JUIS PEIICHHUS PACUETHBIX 3a/1ay;

BbIYHCIISTE MOJISIPHYIO MAcCy BEILECTB; KOJIMUECTBO BEIECTBA, 00bEM ra3a, Maccy
BeILeCTBA;

[TpoBOAMTH pacy€Thl O ypaBHEHUSIM XUMHYECKHX PEaKLUi: KOIHYecTBa, 00bEMa,
Macchl BEIIECTBA 110 M3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce PeareHTOB MUK
[IPOJYKTOB peaKkiiy; BricTpanBaTh pa3BEpHYTHIC MMCEMEHHBIC H YCTHBIE OTBETHI C
oropoii Ha HH(GOPMAIHIO U3 yUeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHO
MCTIOJIH30BATh N3yUCHHBIH MOHATUIHHBIN anmapar Kypca XHMHUU;

Y CTHBII
lopoc;
[[ucbMEeHHBII
[KOHTPOJIb;
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2.4. [Boma. PactBopsl. [lonsitue 06 ocHoBaHusX (5 1 1

12.01.2023
26.01.2023

PacKphIBaTh CMBICIT H3Y4aeMBIX MOHATHIT M IIPUMEHSATH ITH IIOHSTHS [IPH ONUCAHUN
CBOIICTB BEIIECTB U MX MPEBPALICHUIT;

Xapaktepu30BaTh pU3HUECKUE U XUMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
[PACTBOPUTEIIS B IIPUPOIHBIX IIPOLIECCAX;

COCTaBIISATh YPaBHEHHUS] XUMUYECKHUX PEaKHUil C y4acTHEM BOJIBL;

OOBSICHATH CYLIHOCTH KOJOTHYECKUX MPOOJIEM, CBSI3aHHBIX C 3arPI3HCHHEM
PUPOIHBIX BOJ, CIIOCOGHI OYUCTKH BOJBI OT IIPUMECEH, MEPHI [0 OXPaHEe BOJ OT
BarpsA3HeHNS,

[T1aHUpPOBATh U OCYLIECTBIISATH HA MPAKTUKE XUMHYECKHE SKCIICPUMEHTBI, IIPOBOIUTH
HAOJIIO/ICHUSI, [IE1aTh BBIBOABI 110 PE3YJIbTaTaM dKCIIEPHUMEHTa;

CnenoBaTh npaBiiiaM 0e30MacHOi paboThl B 1TaOOPATOPHH MPH UCTIOIH30BAHUN
XUMHYECKOW MOCYIbI B 000PYIOBAHHS;

[TpoBOAMTH BHIYUCIICHUS C TPUMEHEHHEM OHSATHS «MacCOBast J0JIsI BELIECTBA B
[pacTBope»; Mcnoib30BaTh MpH BHIIOJHEHUH YYSOHBIX 3a/IaHHUI U B [IpOLecce
MCCIIeI0BATENBCKOM EATEIBHOCTH HAYYHO-TIOMYISIPHYIO JTIUTEPATYPY XUMIYECKOTO
lcoztepIKaHusi, CIIPaBOYHbIC MaTEPHAIbI, pecypchl MHTepHETa;

Y cTHBII
lorpoc;
[InceMeHHBII
[KOHTPOJIB;
[IpakTHueckas
[pabora;

2.5. |OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 11 1 1
COeTMHEHUI

31.01.2023
09.03.2023

KnaccuduiupopaTh U3ydaeMble BEIIECTBA 110 COCTaBY U CBOHCTBAM;

CocrtaBiisith (hOpMYIIBI OKCHIOB, KHCJIOT, OCHOBAHHUI, CONCil U Ha3bIBATh UX IO
MEKIyHapOJIHON HOMEHKIIATYPE;

[TpornozupoBarh CBOICTBA BEILIECTB HA OCHOBE OOIIMX XUMHUYECKHX CBOHCTB
M3y4EHHBIX KJIACCOB/TPYIII BELIECTB, K KOTOPBIM OHH OTHOCSITCS;

CoCTaBIIATh MOJICKYJISIPHBIC YPABHEHHS PEaKLUH, WIUTIOCTPUPYIOIIMX XUMUYECKUE
CBOIiCTBA M CIIOCOOBI IOTYYCHUsI BELIECTB M3YUSHHBIX KJIaCCOB/TPYIII, a TAKKe
[TOJTBEPIKAAIOIINX TCHETHYECKYIO B3aUMOCBS3b MEKTY HUMH. ;

[Tpou3BOAUTH BEIYHMCICHHS 10 YPABHEHHUSAM XUMHYECKUX PEaKIHH;

[T1aHMPOBATH M OCYLIECTBIISATh HA MPAKTHKE XUMHYECKUE SKCIIEPUMEHTBI, IPOBOJIUTH
HAOJIIOICHUS], Ie1aTh BBIBOABI 110 PE3yJIbTaTaM SKCIIEPHUMEHTa;

CnenoBaTh npaBiiaM 0e30macHoi paboThl B 1TaOOPATOPHH MPH UCTIOIH30BAHUN
XHUMHYECKOH ToCyIbl U 000pyI0BaHHS;

Vcrionb30BaTh NpHU BHINOJIHEHNH YU4eOHbIX 3a1aHUil U B IIpoLiecce UCCIIeI0BATENIbCKOM
e TeIbHOCTH HAyYHO-TIOMYJIAPHYIO JIUTEPATYPY XUMHUUECKOTO COAEpIKaHuUs,
CIIpaBOYHBIE MaTepHasl, pecypcbl HTepHera;

BricTpanBath pa3BEPHYTHIEC IMCHMEHHBIE U YCTHBIE OTBETHI C ONIOPO Ha
nH(opManuio u3 ydeOHHKa U CIIPaBOYHBIX MaTE€PHAJIOB, IPAMOTHO HCIIONIB30BaTh
M3y49eHHBIN MOHATHHHBINA anmapar Kypca XUuMHH;

Y CTHBII
lopoc;
[[ucbMEeHHBII
[KOHTPOJIb;

MToro mo paznery 30

Paznen 3. [lepuonuueckuii 3akoH u [leproauyeckas cuctema XUMUYeckux atemMeHToB Jl. V. Menzeneesa.

CTpOeHI/IC aTOMOB. XUMHUECKas CBsA3b. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC peakuuu
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3.1.

[Teproanueckuii 3axoH u [lepuonnueckas
cHcTeMa XUMUYECKUX 3JIEMCHTOB
/1. 1. Mennene  eBa. CtpoeHue aToma

14.03.2023
11.04.2023

PackpbIBaTh CMBICIT IEPUOANIECKOTO 3aKOHA,;

[Monumath CylecTBOBaHHE NMEPHOJUIECKOH 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
HIIEMEHTOB (M3MEHEHUE PaJnyCOB ATOMOB U 3JIEKTPOOTPHLATEIBHOCTH) U UX
COEIUHEHUN OT

[OJIOXKEHUS B 16 PUOJMYECKOH CHCTEeMEe M CTPOSHHUS aTOMa;

'YcraHaBIMBATh CBA3b MEXKY IOJI0KEHHEM DIIEMEHTA B IEPUOMUECKOH cucTeMe U
cTpoeHHeM ero aroma (COCTaB M 3apsl s/Apa, 00LIee YUCIO IEKTPOHOB U
pactpesieieHne X 10 3JIEKTPOHHBIM CIIOSIM);

[Mporuo3upoBarh XapakTep U3MEHEHHUs CBOICTB 3JIEMEHTOB U UX COSAMHEHUH 110
rpynnam u nepuosaam Ilepuoanueckoii cuctemsl;

IXapakTepHu30BaTh XUMUYIECKUE HIEMEHTHI IEPBBIX TPEX MEPHOJIOB, KK, KaJIbLIUS 110
ux nonoxxernto B [lepuonnueckoii cucreme . M. Menneneesa;

CneoBaThb npaBuiaM 0e30acHoOi paboThl B 1a00PATOPUHU IIPU UCTIOIb30BAHUU
XUMHYECKOH IoCyIbl U 000pyI0BaHHS;

BricTpanBath pa3BEPHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(opManuio U3 y4eOHHKa 1 CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIB30BaTh
M3y4CHHBIN MOHATUIHBIN annapaT Kypca XUMHH;

Vcrionb30BaTh NpHU BHINOJIHEHUH YU4eOHbIX 3a1aHUil TEKCThI y4eOHUKA, CIIPaBOUHbIE
matepuansl (Ilepuognueckyro cucteMy Xumudeckux nemeHToB . 1. Menneneesa,
[TabIHIly PaCTBOPUMOCTH KHCJIOT, OCHOBAHHII U COJICH B BOJIE, SIEKTPOXUMHUYUCCKHUN
pSLI HATIPSKEHU I METaIIoB);

Vcrionp30BaTh NPy BHINOIHEHHH YUeOHBIX 33/IaHUH U B IPOLIECCE UCCIIe0BATENbCKON
IMesITeNbHOCTH HayYHO-IIOMYJISIPHYIO JIUTEPaTypy XUMHUECKOTO COIEPKaHuU,
CIIpaBOYHBIE MaTepHasl, pecypcbl MHTepHera;

'Y cTHBII
lorpoc;
[[ucbMEeHHBII
[KOHTPOJIb;

3.2.

IXumudeckas cBsi3b. OKHCIUTEIBHO-
[BOCCTAaHOBHUTEIIbHBIC PEAKIHN

13.04.2023
23.05.2023

PackppIBaTh CMBICT H3YYa€MbIX TTOHSITHIA;

OmpenensiTs BUA XUMUYECKOH CBS3H B COCMHEHUH;

OnpenensaTh CTENCHb OKUCICHUS! XUMUYECKOT0 SJIEMEHTa 110 (OpMyJIe ero
coenuuenus; OnpeaensiTh SIeMEHT (BEIECTBO) — OKUCIHUTEINb U YJIEMEHT (BEILIECTBO)
BOCCTAaHOBHTEIIb;

(OOBSICHATH CYIIHOCTH IIPOLIECCOB OKHCIICHHS U BOCCTAaHOBIICHUS;

CocTaBIATh IEKTPOHHBII OanaHc ¢ y4€ToM YKcia OTAAHHBIX M IPHHSATBIX
HiekTpoHOB; COCTAaBIATh yPaBHEHHE OKHUCIHTEIbHO-BOCCTAHOBUTEIBHOM PeaKLuy;
Vcrons30BaTh PYU BHIOJHEHUH y4eOHBIX 3aIlaHU TEKCTHl y4eOHHKa, CIPAaBOYHBIE
MaTepuabl (IEpUOJMIECKYIO CUCTEMY XUMHUYECKuX dnemMenToB Jl. 1. Menzneneesa,
[TabIHIly PaCTBOPUMOCTH KHCJIOT, OCHOBAHHII U COJICH B BOJIE, JIEKTPOXUMHUYECKHUN
[psLT HAIIPSDKEHU METaJLIOB);

'Y cTHBII
lopoc;
[[ucbMEeHHBII
[KOHTPOJIb;

MToro mo pazmeny:
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INIOYPOYHOE IINIAHUPOBAHUE

Ne KosmuyecTBo 4acoB
n/n Tema ypoka BCero KOHTPOJIbHBI | mpakTuyeck | Jlara uydenus Buabl, popmbl KOHTpOJIS
e padoThl ue padboThbl
1. [Ipenmet xumuu.Pomnb VeIl onpoc;
XMMHUU B J)KU3HU YEJIOBEKA 1 0 0 01.09.2022
2. MeTobl U3y4eHUs: XUMHH. Y CTHBIH OTBET; ;
1 0 0 06.09.2022
3. [IpakTuueckas padbora [IpakTuueckas pabora;
1."IlpaBuna Thb. Buabl 1 0 1 08.09.2022
pabot B xuM. naboparopun"”
4. ArperatHble COCTOSIHUS BEILIECTB Y CTHBIH onpoc; AMKTAHT;
1 0 0 13.09.2022
3. [IpakTuueckas padbora [IpakTuueckas padora;
2."Habmronenue 3a ropsiei ceeqoi” 1 0 1 15.09.2022
6. dusnueckue sABICHUS - YcTHbIi onpoc;
OCHOBA pa3/IeleHUs CMeCceH. 1 0 0 20.09.2022
7. [IpaxTuueckas padora 3. "AHanus [IpakTuueckas padora;
TOYBHI" 1 0 1 22.09.2022
8. ATOMHO-MOJIEKYJISIPHOE YUEHUE. YcTHBIN onpoc;
1 0 0 27.09.2022

17




3HaKU XUMHYECKHAX

3auer;

anemenTtoB. Tabmuma JI. U. 29.09.2022
Meneneesa.
10. | OtHOCHTEnBHASE aTOMHAs Macca. VeIl onpoc;
04.10.2022
11. | Xumuueckue GopmyIibl VeIl onpoc;
06.10.2022
12. | VYnpaxueHus B pacyeTax [IrcbMeHHBIN KOHTPOJIb;
OTHOCUTEIBbHOW aTOMHOW MacChl. 11.10.2022
13. | Banentnoctb VYcrHbIl onpoc;
13.10.2022
14. | VYnpaxuenus B IInceMeHHBIN KOHTPOIIb;
OTpe/ICTICHUU BAJICHTHOCTH. 18.10.2022
15. | Xumuueckue peaxkuu. YceTHBII 0onpoc;
20.10.2022
16. | Xumuueckue ypaBHEHHUS. YeTHBII 0npoc;
25.10.2022 .
[TucbMeHHBIN KOHTPOIIB;
17. | Tumnbl XMMUYECKUX pEaKIUi. VYcerHbll onpoc;
27.10.2022 [IucbMeHHBIN KOHTPOIIB;
18. | Tumnbl XMMHUYECKUX pEaKIIU. VeIl onpoc;
08.11.2022 [TucbMeHHBIN KOHTPOJIB;
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19.

[ToBTOpEeHME M 0000IIEHNE U
3aKPEIJICHUE TEMBI

VeIl onpoc;
[IncbMEHHBIN KOHTPOIIB;

" 10.11.2022
[TepBoHauanbHbIE
XUMUYECKHE MOHATHS".
20. | KonrtposbHas pabora o KonTponbHas pabora;
teme:"[lepBoHavyaibHbIE XUMHUYECKHE 15.11.2022
noHsATus".
21. | Bo3ayx u ero cocras. 17.11.2022 YcTHBIN onpoc;
22. | Kucnopon. 22.11.2022 YcTHBIN onpoc;
23. | Ilpaktuuecks pabora IIpakTuyeckas padora;
4:"Tlonyuenue, cobupanue u 24.11.2022
pacrno3HaBaHue Kucjaopoaa'.
24. OKcHOEBL 29.11.2022 YCTHBIN 0npoc;
25. | YnpaxHeHUus B HalTMCAHUU POPMYIT U [TucbMeHHBIN KOHTPOJIB;
Ha3BaHUU 01.12.2022
OKCH/JIOB.
26. Bogopon. 06.12.2022 YcTHBIM onpoc;
27. | Tlpaktudeckas pabora Ne 5. [IpakTuueckas pabora;
"Ilonyuenue, cobupanue u 08.12.2022
pacrno3HaBaHue Bojoposa'.
28. | Kucnotsl. VeIl onpoc;
13.12.2022

[TucbMeHHBIN KOHTPOJIB;
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29. | Comnnu. VeIl onpoc;
15.12.2022 .
[TucpMeHHBI KOHTPOITB;
30. | VmpaxneHue B HankcaHUu GopMys U 20.12.2002 VeIl onpoc;
HAa3BaHHUH KHUCIIOT U COJEH. o [TucbMeHHBIN KOHTPOJIB;
31. | KomunuecTB BemecTsa. 22122002 IIncbMeHHBINM KOHTPOIIb;
MounsipHasi Macca BelIeCTBa.
32. | MossipHblit 00bEM Ta30B. 3aKOH 27 12.2022 [TucpMeHHBI KOHTPOITB;
ABoraJipo o
33. | Pemrenue 3amau [TucpMeHHBI KOHTPOITB;
C UCIIOJIb30BaHUEM
MOHATHHCKOIMYECTBO BEILIECTBAY,
29.12.2022
«MOJISIpHAsi Maccay,
«MOJISIPHBII 00BEMY, «IUCIIO
ABoraapo».
34. Permrenue 3amau [IuceMeHHBIN KOHTPOIIb;
C UCIIOJIb30BaHUEM
MOHATUIKKOJINYECTBO BEUIECTBAY,
10.01.2023
«MOJISIpHAsI Maccay,
«MOJISIPHBIN 00BbEM», «UUCIIO
ABoraapoy.
35. | Bogma. OcHoBanus. VYcrHbIl onpoc;
12.01.2023
36. | PactBopsl. MaccoBast nomst YcTHbIi onpoc;
PpacTBOPEHHOI'O BEIIECTBA. 17.01.2023 [IucbMeHHBIN KOHTPOIIB;
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37.

[IpakTuueckas padota Neb.

[IpuroToBneHue pacTBOPOB COJEH € UX

3aJaHHOMI
MAacCCOBOH JOJIEH.

19.01.2023

[IpakTuyeckas pabora;

38.

O06006111eH1E U

cucreMarTusanua 3HAHHH 10 TEME

«Baxueniue
MpeICTaBUTEIU
HEOPraHWYECKUX BELIECTB.

KomnyecTBeHHBIE OTHOIIICHUS B
XUMHN»

24.01.2023

VeIl onpoc;
[TucbMeHHBIN KOHTPOJIB;

39.

KontposbHas padoTa.
«Baxxnenmme
MPEICTaBUTENN
HEOPraHWYECKUX BELIECTB.

KomnuecrBenHbIie
OTHOIICHUS B XUMUID)

26.01.2023

KonTponbHas pabora;

40.

Oxcuipl, X KI1acCupUKAIKS 1
XUMHAYECKHE CBOMCTBA.

31.01.2023

VeIl onpoc;
[TucbMeHHBIN KOHTPOJIB;

41.

OcHoBaHus, UX
KJIacCUpUKALUS U
XUMUYECKHE CBOMCTBA.

02.02.2023

YeTHBII 0npoc;
[IncbMEHHBIN KOHTPOIIB;

42.

Kucaotsl, nx
KJIacCU(UKAUS U
XHUMHYCCKHE CBOMCTBA.

07.02.2023

YceTHBII 0onpoc;
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43.

Comm, ux knaccudukanus u
XUMHYECKHE CBOMCTBA.

09.02.2023

VYceTHBIT 0onpoc;

44,

VYnpaxHeHus: B HalMCaHU U
XHUMHYCCKHUX CBOMCTB
OKcHuaoB, OCHOBaHHH,
KHCJIOT U COJICH.

14.02.2023

VeIl onpoc;
[TucbMeHHBIN KOHTPOJIB;

45.

I'eneTndeckas CBsI3b MEXAY KJIACCAMU
HEOPraHUYECKUX COCTUHEHUMN.

16.02.2023

VYceTHBII 0npoc;

46.

I'eneTnyeckas cBs3b MCKAY KilaCcCaMU1
HCOPraHUYCCKHUX COGHHHGHHﬁ.

21.02.2023

VeIl onpoc;
[TuceMeHHbII
KOHTPOJIb;

47.

[TpakTuueckas paborta No7.

Pemenue

AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
BelecTB"

28.02.2023

[IpakTuueckas padbora;

48.

O0001IeHNE U CUCTEMATH3ALUS
3HaHI/If/'I 110 TEMC «OCHOBHI)IG KJIaCChI
HEOPraHMYECKUX

COCIMHEHUI)

02.03.2023

YceTHBII 0onpoc;

49.

KonTponbHas padota Ne3.«OcHOBHBIC
KJIaCChI

HEOPTaHHYECKUX

COETUHEHUIN

07.03.2023

KonTponbHast padora;

50.

AHaJIM3 KOHTPOJIBHON pabOTHI.

09.03.2023

VeIl onpoc;
[TucbMeHHBIN KOHTPOJIB;
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51.

EcrecTBeHnnble ceMelicTBa
XHUMHUYCCKUX 3JICMCHTOB.

AMGDOTEPHOCTH

14.03.2023

VYceTHBIT 0onpoc;

52.

OTtkpeiTHE MeHaeneeBbIM
IIEPUOINYECKOT0 3aKOHA.

16.03.2023

YeTHBII 0npoc;

53.

OcHOBHBIE CBCACHUA O CTPOCHHUU
aTOMOB

28.03.2023

VeIl onpoc;

54.

CtpoeHue 3JIeKTPOHHBIX 000J109eK
aTOMOB

XUMHYECKHX 351eMeHTOB 1-20 B
tabmuue J[.U.

Menneneesa

30.03.2023

VeIl onpoc;

55.

[lepuoanyeckas cuctema XuM.
anemenTtoB J[.1.

Menpeneena u CTPOCHUC aTOMa

04.04.2023

VeIl onpoc;

56.

XapakTepuctuka

XUMHUYECKOTO 3JIEeMEHTa Ha OCHOBAaHUU
€ro MOJIOKEHUS B MePUOINIECKOM
CUCTEME.

06.04.2023

VeIl onpoc;
[TucbMeHHBIN KOHTPOJIB;

57.

3nauenue [leproauyeckoro 3akoHa u
[lepuoanueckoii cuctembl
XUMHUYECKUX

anemenToB ..

Menneneesa.

11.04.2023

VYceTHBIT 0onpoc;
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58.

HNonnas xumMudeckas CBsI3b

VYceTHBIT 0onpoc;

13.04.2023
59. KoBanenTHass xumMuueckas CBSI3b YcrHblit onpoc;
18.04.2023
60. KoBaneHntHas HenonsipHas CBs3b. YcrHblil onpoc;
KoBanentnasa 20.04.2023
MTOJISIPHASI CBSI3b.
61. | Merammuueckas YcrHbIl onpoc;
XAMHYECKas! CBSI3b. 25.04.2023
62. | CreneHb OKUCIICHHUS. YcTHBIM O1poc;
27.04.2023 ITuchbMEHHBII KOHTPOJIB;
63. OKUCIATEIIFHO-BOCCTAHOBUTEILHBIE VYcrHbIl onpoc;
peaKiuu. 02.05.2023
64. | YnpaxHeHHs B COCTaBICHUU [TucpMeHHBI KOHTPOITB;
OKHUCIIUTEIHLHO-BOCCTAHOBUTEIHLHBIX
04.05.2023

peaKkuuid.
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65.

O06006111eHE U

VeIl onpoc;

CHCTEMaTHU3aINsI 3HaHUH 110 TeMaMm IIncepMeHHbBIN
«13 u IICXD A.1. KOHTpOJIb;
MeHeneeBa U CTPOSHHUE aTOMay H 1 11.05.2023
«Ctpoenue BemecTBa. OKUCITATETHHO-
BOCCTAHOBUTEJILHBIC PEAKITHN.
66. O0600611IeHE U YcTHBIN onpoc;
CHCTEMAaTH3a 3HAHUH T10 3a TectupoBanne;
HCTEMATHU3ALMS 3HAHUH 110 XUMHUA 1 16.05.2023 p
Kypc 8 Kiacca
67. | HroroBasi KOHTpOJIbHAS PabOTa KonTponsHas pabora;
1 18.05.2023
68. | Hrorosslii ypok CamooltieHka ¢
1 23.05.2023 HCIIOJIb30BaHHEM
«OILIEHOYHOI0 JHCTa;
OBILIEE KOJIMYECTBO HACOB I10
68

[NPOTPAMME
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