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MNOACHUTEJIbHAS 3AIINCKA
O01mas xapakTepucTuKa Kypca

PaGouas mporpamma Kypca BHEYPOUHO IEATEIBHOCTH «XUMUS B OKCIIEPUMEHTAX U 33a/1a4ax»»
(manee — I[Iporpamma) cocrapiieHa ajsi 8kjiacca Ha OCHOBE MOJIOKEHHUM U TpeOOBaHMIA: —
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa OCHOBHOT'O O0ILIEro
obOpazoBanus (YTBEpXKACH MpuKazoM MuHHCTepCcTBa MpocBenieHus Poccuiickoit deaepanuu ot
31 mas 2021 r. Ne 287); — penepanbHOit 06pa30BaTEIBbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpasoBanus (yTBepxkaAeHa npukazoM MuHuctepcTBa mpocseiienus Poccuiickoit @eaepannu ot
18 mas 2023 r. Ne 370).

[IporpamMma ynensier 0co00€ BHUMaHUE BBITIOTHEHUIO O0yJaIOIIIMICS XUMUYIECKOTO
IKCIIEPUMEHTA — TA0OPATOPHBIX OMBITOB M MPAKTUIECKUX PAbOT, YTO MO3BOJIUT UM HA MTPAKTUKE
M3YYUTh 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUUYECKUX MTPOLECCOB, PA3BUTh MPAKTUYECKUE YMEHUS
Y HAaBBIKU [UIAHUPOBAHUS, ITOArOTOBKH, POBEICHUS, aHAJIN3a U UHTEPIIPETALNHU TTOJTYYEHHBIX
JKCIIEPUMEHTAJIBHBIX PE3YJIbTaTOB, HAYUUTHCSA IPUMEHATh TEOPETUUECKUE 3HAHUS JUIS
00BSCHEHUS! XUMUYECKUX MPOLIECCOB, MPOUCXOIAIINX B TOM YHUCIIE B CUTYalUSAX KU3HEHHOTO 5
xapaktepa. OcCo3HaHHOE BBITIOJHEHUE XUMUYECKUX IKCIIEPUMEHTAIBHBIX padOT CIIOCOOCTBYET
MOBBILIEHUIO MOTHUBALMU K U3YYEHUIO XUMUH.

HporpaMMoﬁ NpeaAyCMOTPCHO TAKKE PCHICHUC O6y‘IaI-OH_II/IMI/ICH Ka4C€CTBCHHLBIX U
KOJIMYCCTBCHHBIX 3a/{a4 pa3JIMYHbIX TUIIOB U ypOBHCﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX.
BrInosHeHNI0 XUMHAYECKOTO OKCIICPUMCHTA U PCIICHUIO 3a/la4 0053aTeNbHO JOJI2KHO
npeameCTBOBaTh 3HAKOMCTBO 06yqa}01111/1x091 CO CBA3aHHBIMH C HUMHU 3JICMCHTAMH COACPKAHU.

[TporpammMa Kypca BHEYpOUHOMH JESITENbHOCTH «XHUMHUS B KCIIEPUMEHTAxX U 3aadax» OyneT
BOCTpeOOBaHa 00y4arOIUMUCS, KOTOPbIE MOTUBUPOBAaHBI K 0CO3HAHHOMY BBIOOpY IpodeccHid,
CBSI3aHHBIX C IPUMEHEHNEM XUMHUUYECKUX 3HAHUM

. llesb ¥ 32124 Kypca

Heas [Iporpammel — o6ecriednTh HHANBUAYaIbHbBIE TOTPEOHOCTH 0OYUYAIOLIMXCS B U3YUEHUHU
XUMHHU B YCIIOBUSIX, KOTJa y4eOHBIH M1aH 00pa30BaTebHOW OpraHU3ally IPeyCMaTpUBaeT
u3ydeHHne yueOHOoro npeamera « XuMus» TOJIbKO Ha 6a30BOM YpOBHE.

IIpennaraemas [IporpaMMa yuuThIBaeT ICUXOJIOrO-TIeIarornyeckre 0cCoOEHHOCTH
COOTBETCTBYIOIIEH BO3pacTHON KaTteropuu odydaronuxcs. Ee ocBoenue cnocodcTByer
Pa3BUTHIO Y 0OYUAIOLIMXCSl MHTEpeca K U3YYEHUI0 XUMUU U cepaM IesATeIbHOCTH, CBSI3aHHBIM
C XUMHEH, MOTHBAIIMH K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOMMIIS U HAPABICHHOCTH
JanbHENIero o0yueHusl.

N3yueHne Kypca HarpaBlieHO Ha (popMUpOBaHUE y 00yUdaOIUXCS:

— CHCTEMbI XMMHUUECKUX 3HAHUM KaK KOMIIOHEHTa eCTCCTBeHHO-HaquOﬁ KapTUHBI MHUpa, KaK
OCHOBBI ISl IOHUMaHHUS XUMHYECKOM CTOPOHBI SIBIICHUI OKPYKaromero Mupa,

— MHTEpeca Ha MPoI0JDKeHHe 00y4YeHHs Ha YpOBHE CpeHero oouiero o0pa3oBaHus

. B pamkax pemieHus ocCHOBHbIX 3aj1a4 [IporpamMmbl JOKHO OBITH 0O€CTIEYeHO:



— mipuoOIIeHne 00YJarOIIUXCS K CAMOCTOSITEIIbHON TTO3HABATEIIBHONW U MCCIIEI0BATEIbCKOM
JACATCIIbHOCTH, K Hay‘IHBIM METOA4aM IIO3HAHHUA,

— ¢opmupoBaHUe y 00y4arOIUXCS MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K M3YUYEHUIO XUMHUH;

— ¢opMupoBaHUEe y 00YHaIOMIUXCS YMEHUN OOBSICHITH U OIICHUBATD SIBJICHUSI OKPY>KAIOILIETO
MUPa, UCHIOJIB3YS 3HAHUS U OIBIT, MOJyUYEHHBIEC IPU U3YYCHUH XUMHUH, IPUMEHSTh UX IpU
pelieHruy TpobiieM B OBCETHEBHOM KU3HU U TPYAOBOIl 1€ATEIbHOCTH;

— 0CO3HaHUE 00yYaIOUIMMHUCS LIEHHOCTH XMMHUYECKUX 3HAaHUH B )KU3HH YEJIOBEKA, OBBIIIICHHUE
YPOBHSI DKOJIOTUYECKOU KYIbTYPBI, HEIPUATUE ACUCTBUN, IPUHOCSIIHNX Bpell OKpYyKarolen
cpelie ¥ 3J0POBbIO JIFOJIEH;

- an06peTeHHe 06y‘IaIOHII/IMI/IC$I OIIbITa CaMOIIO3HaHMs, KIIFOYCBBIX HABBIKOB (KJ'II-OLIGBBIX
KOMHGTGHHHﬁ), H606XOI[I/IMLIX JJIA PA3JIMYHBIX BUAOB ACATCIIbHOCTHU.

MecTo Kypca B 00pa3oBaTeJIbHOM MpoIecce

[Tporpamma kypca «XuMHsI B 3KCIIEpUMEHTaX U 3ajjauax» paccuuTaHa Ha Peau3aliio B
TedeHue 34 yuyeOHBIX YaCOB B paMKax BHEYPOUHOM AeaTeabHOCTH B 8kiacce . Kypc MokeT ObITh
UCIIOJIb30BaH /J1sl oOoramieHns 6a30Boro Kypca XUMHUH MPaKTUKO-OPUEHTHPOBAHHBIM
COJIepKAHNUEM M aKTUBHBIMHU BUJIaMU JIETEIbHOCTH 00YyJarOLINXCS.

IIporpamma siBisieTCst COJepKATENbHBIM U METOANYECKMM OPUEHTHUPOM JIJIsl COCTABJICHUS
nejaroraMu pabouux nporpamm. [Iporpamma kypca BHEYPOUHOM JeSATEIBHOCTH «XHUMUS B
SKCHEPUMEHTAaX U 3ajjayax» HalpaBjeHa Ha JOCTH)KEHUE Pe3yJIbTaTOB, KOTOPBIE IOMOIHSIOT U
yrIyomnstoT copMyiupoBaHHbIe B (peepanbHoi paboueil mporpamme o yueOHOMY IpeaAMETy
«Xumusi» (0a30BbIil YpOBEHb) TpeOOBaHMS K MPEIMETHBIM PE3YJIbTaTaM.

JlesaTenbHOCTh 00yUaroIMXCsl IpelycMaTpUBAeT aKTUBHOCTh 1 CAMOCTOSITEIbHOCTb, COYETAET
UH/IMBUYAJIbHYIO U TPYNIOBYIO (GOpMBI paboThl. CTPYKTYpPHPOBAHHUE TEMAaTHUECKOTO
1aHupoBanus B [IporpaMme cOOTBETCTBYET MOPSAJIKY U3YUEHUS Pa3/Ie€IoB U TEM XUMUHU Ha
0a30BOM ypOBHE B OCHOBHOM LIKOJIE U OOECIIEUNBAET TEM CaMbIM IIPEEMCTBEHHOCTh YPOUHOU U
BHEYpPOUHOI1 iesTenbHOCTH. 7IIpeoxkeHHbIe 3IEMEHThI COJIEPKaHus U BUABI AESITENIbHOCTH
MOTYT OBITh KOHKPETHU3UPOBAHBI C YU€TOM WHIUBUIYaTbHBIX 3aIIPOCOB 00YYAIOIIHUXCS.
Pacmmpenue copepkaHus 1 BUAOB AEATEIBHOCTH CBSI3aHO C BO3MOKHOCTBIO BBIOOpA MeAarorom
pa3INYHBIX BApUAHTOB y4eOHO-METOAMUECKOT0 00eCeueHHs Kypea, a TaKxKe ¢
CYIIECTBYIOIIMMH YCIOBUSMH IIKOJBbHON MH()OPMAIITMOHHOOOPA30BaTENbHOM Cpe/Ibl

. I[J'I}I 3HaKOMCTBa 06yqaronmxc;1 C HpO(I)eCCI/IHMI/I, CBSI3aHHBIMH C XMMHEH U XMMHYECKOM
HaYKOﬁ, U MOBBINICHUA UX MOTHBAIIUU K U3YYCHUIO XUMUHU PEKOMCHAYCTCS BKIFOUYHUTH B
nporpamMmy 3KCKYpCHUHU Ha NPCANIPUATHA, B PETHOHAIIBHBIC MY3CH, BY3bI.

CO,Z[Cp)KaTeJ'ILHBIC 9JICMCHTBI HpOFpaMMBI MO3BOJIAIOT OPraHnu30BaTh HA X OCHOBC
MPAKTUYCCKYIO U TIOUCKOBO-UCCICAOBATCIILCKYIO NCATCIIbHOCTD, PE3YJIbTAThI KOTOpOﬁ MOTYT
OBITh UCIIOJIb30BaHbI Ipu peajin3dalinunu O6y‘iaIOI_I_II/IMI/ICSI HHAWBUIYAJIbHBIX ITPOCKTOB. TeMsl
IMPOCKTOB PCKOMCHA0OBAHO BLI6I/IpaTL C y4€TOM pCFHOHaHBHOﬁ CHCI_II/I(I)I/IKI/I.

COJAEP/)KAHUE OBYYEHUA



8 KIIACC
Paznen 1. IlepBoHavyaibHble XUMUYECKUE MTOHSITHS

XuMmust — BakHasi 00J1aCTh €CTECTBO3HAHUSA U PAKTHUECKON JeATeNbHOCTH YenoBeka. [Ipenmer
XxuMuH. Ponb XuMuM B J)KU3HM YelloBeka. XUMUS B cucTeMe Hayk. Tena u BemecTtBa. Puznueckue
Y XUMHAYECKUE CBOMCTBA BEUIECTB. ATperaTHble COCTOsIHUA BelecTs. [loHaTHe 0 TeopeTnyecKkux
Y SMIIMPUYECKUX METOJIaX ITO3HAHUS B ECTECTBEHHBIX HayKax. [Ipencrasinenus o HaydHOM
IIO3HAHUH HA SMIIUPUYECKOM YpPOBHE. SI3BIK XUMUH.

[TonsaTne 0 MeToax paboThl ¢ XUMUYECKUMU BemecTBaMu. OOOpyI0BaHUE IKOJILHON
XUMHYeCcKOH Jlaboparopun. [IpaBuia 6e3omacHOro oOparieHus ¢ BenecTBaMu 1 J1a00paTOpHBIM
000pyI0BaHUEM.

YucTtele BelecTBa U CMECH. Crioco0nbl Pa3aciICHUsA cmecelt. OuncTka BCIICCTB.

ATOMBI ¥ MOJIEKYJIBl. XUMUYECKHUE 2JIEMEHTHI. [IpocThie U cioxHbIe BeniecTBa. MeTaiisl u
HeMmeTaibl. XuMudeckas popmyia. OTHOCUTeNbHAs aTOMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOI0 JJIEMEHTa B coequHeHny. Haxoxnenne
npocteinield (opMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM JIEMEHTOB.

KonnuecTBo BemecTBa. Monb. MonspHas macca. Pacuersl no ¢popMynaM XUMHUECKUX
coequHeHu. MossipHas Macca cmecu BelecTs. MoJibHas 10J1s1 XUMUYECKOTO 3JIEMEHTA B
coenuHeHUHU. HaxoxaeHue npocTeiiieit (opMyIibl BEIIECTBA MO MOJIbHBIM JOJISIM 3JIEMEHTOB.

XuMuueckas pCaKuug U €€ IMMPHU3HAKU. Ycnosus MMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ.
XHUMHUYECKHUE YpaBHCHHA. THunpl XUMHYECKUX peaKI.[HfI. PacdeTsl o XUMHYECKUM YpaBHCHUAM.

DKCHEepUMEHTAIBHOE U3YUEHUE BEIECTB U SBJIICHUM:

e I3yuenue u onucanne PU3NIECKIX CBOMCTB 00pa3I[0B HEOPraHMUECKHUX BEIIECTB.

e [IpaBuna paboTsl B 1a00OpaTOpUu U IPUEMBI OOpaIeHus ¢ 1a00paTOPHBIM 000PYIOBAHHEM.
e Pa3eneHue cMecei

. ® Onncanue (pU3NUECKUX CBOMCTB 00pa31l0B HEOPTAaHUYECKUX BEILLECTB — METAIJIOB U
HEMETaJJIOB.

e HaGmroneHne Gu3nueckux U XUMUYECKUX SBIICHUM.

L4 Ha6J'IIO,Z[CHI/IC 1 OIIMCAaHHUC NNPU3HAKOB MIPOTCKAHUA XUMHUYCCKUX peaxunﬁ PAa3HBIX TUITOB.
Pemenne PACUCTHBIX 3aaa4 11O (I)OpMYJ'IaM " YpaBHCHUAM XUMHNYCCKUX peaKI_II/Iﬁ PAa3JIMIHOTO
YPOBH: CJIOXKXHOCTH, B TOM YHUCJIC OJIUMITUAIHBIX

. Paznen 2. Baxxueiimmue NpEACTAaBUTCIIN HCOPTraHUYCCKUX BCIICCTB

Boznyx — cMmech razoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MosipHbIii 00beM Ta30B.
OtHoOcHUTENbHASA IUIOTHOCTH ra3oB. OnpeaerneHne OTHOCUTEIbHON MOJIEKYIISIPHOM MacChl
ra3000pa3HOro BEUIECTBA M0 U3BECTHOM OTHOCUTENBHOMN MIIOTHOCTH. OOBEMHBIC OTHOIICHUS
ra3oB Mpu XUMHUYECKUX peakuusax. Kucnopoxa. Okcunsl. [Ipumenenue kucnopona. CriocoOsl



MOJTyYEHUs KUCIOpo/ia B JIabopaTopuu U MpoMbliieHHOCTH. [lonsaTue o karanuzatope. O30H —
AIUTOTPOTTHASI MOAU(PHUKAIUS KACIOPOIA.

TennoBoii 3¢ ekt XuMHUIeCKOi peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK301
SHIOTEPMUYECKHUE PEAKIINH.

Bonopoa. Haxoxaenue Boopoa B mpupoe, Gu3ndeckue 1 XUMHIECKUE CBOMCTBA,
MpUMEHEHHe, CIIOCO0bI moTyueHus. [IoHATHe 0 KUCI0Tax U COJIsX.

Bona. ®usnueckue cBoiicTBa Bojibl. Boja kak pactBopureib. PacTBopbl. HacklieHHbIE 1
HEHACHIIICHHBIC PAaCTBOPHI. PacTBOpHMOCTH BemiecTB B Bojie. CIIOCOOBI BBIpaKEHUS
KOHIICHTpAIlUX PaCTBOPOB: MAacCOBasl I0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS] KOHIIEHTPALIHS.
Ponb pacTBOpOB B Ipupo/ie U B KU3HU YEIOBEKA.

Xumuyeckue cBorictBa Boabl. [Tonstue 06 ocHoBanusx. [lonsarue 00 naAMKaTOpaXx.
KpyroBopot Boabl B ipupoie. 3arps3HeHre NPUpoAHbIX Bo. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcunapl. Knaccugpukanus okcuaos:
coseoOpa3zyromue (0OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIE) U HECOJIC00pa3yIoIIHe.

dusznueckue u XapaKTCPHbIC XUMHUYCCKUC CBOMCTBA OKCHJIOB. HOJ'Iy‘IeHI/IC OKCHIOB.

ITonsatue o THAPOKCHUAAX — OCHOBAHUAX W KUCIOPOACOACPIKAIIUX KHUCIOTAax. Kucaortsl.
duzndyeckre ¥ XUMHUYECKIE CBOMCTBA KHCIIOT. HOJ'Iy‘ICHI/Ie kucioT. Kucnorel B IIpupoac,
IMPUMCHCHHC BaKHEHUIITNX KHUCIIOT.

OcnoBanus. Knaccuukaius OCHOBaHUI: 1I€JI0UM M HepacTBOpUMbIe ocHOBaHUs. [lenoun, ux
CBOMCTBA U criocoObl nosrydeHus. HepacTBoprMble OCHOBaHMS, X CBOWCTBA U CLIOCOOBI
nony4eHus. AMdotepHocTh. [loHsTHE 00 aM(DOTEPHBIX TMIPOKCUAAX U OTYUEHHUE.

Conu. ®u3nyeckne U xapakTepHble XuMuyeckue ceorictpa. [lonyuenue conei
['eneTndeckas CBSI3b MEXKIYy KJIaCCaMH HEOPTAaHUYECKUX COCTMHEHUM
DKCIEPUMEHTATHHOE U3YUEHUE BEIECTB U SBJICHUMN:

¢ O3HaKOMIIEHHE C 00pa3IlaMH OKCUJIOB U OTIMCAHNE UX CBOMCTB.

e [lonyuenue, coOupanme Kuciaopoaa, u3yuyeHne ero CBOMUCTB.

e [lomydenne u coOupanme BoI0OpoIa.

e B3anmoieiicTBHE KUCITOT C METaJlJIaMU.

e [[puroToBieHne pacTBOPOB C ONPEAEICHHON MAaCcCOBOM J10JI€ paCTBOPEHHOTO BEIECTBA.
e OnpezenieHre pacTBOPOB KUCIIOT U IIEJI0YEH C MOMOIIbIO HHIUKATOPOB.

e Peakuus HeWTpanu3aluuu.

e B3aumoseiicTBIE pacTBopa CEPHOU KUCIOTHI ¢ okcuaoM Meau(1l)



. @ [ToiyueHne HEpacTBOPUMBIX OCHOBAaHUW U U3YYEHUE UX CBOMCTB.
e BriTecHEHUE OJJHOTO METaJlIa IPYTUM U3 PacTBOPA COJIU.
e B3aumoieiicTBUE THIPOKCUIA IIUHKA C PACTBOPAMH KUCJIOT U IIEI0YEH.

e Pemenue SKCIICPUMCHTAJIBHEBIX 3aJia4y 110 TEME «OCcHOBHBIE KJIaCCHI HEOpPTraHNYCCKUX
COCHHHGHHﬁ)). Pemenne 3aJa4 C UCIIOJIb30BAHUEM IMOHATHH «MaccoBas J0JId BE€UIECTBA B
pacTBOPECH, «MOJIApHAsA KOHOCHTpALUA», C UCIIOJIb30BAHUEM KPHUBBIX PaCTBOPHUMOCTH.

Pemrenne PpaCdYCTHBIX 3a4a4 110 YPABHCHUAM XUMHUYCCKUX peaKuHﬁ Pa3HbIX THUIIOB U ypOBHefI
CJIO’KHOCTH, B TOM YHCJIC OJIMMIINAJHBIX.

Paznen 3. Ilepuonnueckuii 3akoH u Ilepuoandeckasi cuctreMa XuMudeckux snemeHTon J1.1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbIC
peaKIuu

[Tepuonnueckuii 3akon [[.1. Menneneea. Ctpoenue atromoB. CocTaB aTOMHBIX sifiep. M30TombI.
PangnoakTHBHOCTB. DJIEKTPOHBI. DJIEKTPOHHAs OpOUTab. DHEPreTUUECKUEe YPOBHH U IIOJyPOBHU
aroma: s-, p-, d-opOuTanu. DIeKTPOHHbIC KOHPUIYPALIUH U IEKTPOHHO-Trpaduieckre GopmMyIibl
aToMOB. OU3NYECKHI CMBICII IOPSIKOBOTO HOMEPA, HOMEpA MEPUOIA U TPYIIIHI JIEMEHTA.
CtpoeHue 2IeKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 XuMHuecKkux 3nemeHToB [leproauueckoit
cucremsl J[.M. Menneneesa: pacupeaeneHue 3JIEKTPOHOB 110 SJHEPreTUYECKUM YPOBHSM,
NOAYpOBHAM U opoutansam. @uznueckuii cmpica [lepuonnyeckoro 3aKoHa.

3aKOHOM€pHOCTI/I N3MCHCHHA pajyCa aTOMOB XUMHUYCCKHUX 3JICMCHTOB, MCTAJINIMYCCKHUX U
HEeMeTaJJIMIeCKUX CBOMCTB 10 rpynmnaM 1 nepuogam. HN3MeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB
COETMHEHUN XUMHUYECKUX 2JIEMEHTOB B IIEPUOJIAX U Tpynnax. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA Mo ero noyoxenuto B [lepnoanueckon cucreme .M. Menneneena.

3nauenue [lepuonnueckoro 3akoHa u [leprnoauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIs1
pa3BuTus Hayku U npaktuku. .M. Mennenees — ydeHsll U IpaKJaHUH.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. XUMHUYECKas CBA3b. Buibl XuMndeckoi
CBSI3U: KOBAJICHTHA MOJISAPHAs CBA3b, KOBAJICHTHAs HEIOJIAPHAs CBSI3b, HOHHAS CBA3b.
MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHON M HOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHbBIE
¢dopmybl BemecTB. KaTHOHBI U aHUOHBI.

KpI/ICTaJ'IJ'II/I‘leCKI/Ie )51 aMOp(I)HBIC BelllecTBa. THIIBI KPpUCTAJUINYCCKUX PCUICTOK: MOHHAs,
aTOMHasd, MOJICKYJISIpHAA U UX XapaKTCPUCTUKH.

CreleHb OKUCIICHUS. OnpeﬂeneHne CTEIIeHe OKHCIIEHHUS aTOMOB B 6I/IHapHBIX COCINHCHUAX.
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKkmuu. CocraBieHue ypaBHeHPII:I OKHCIHUTCIBHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ " paCCTaHOBKA B HUX KOB(I)(I)I/ILII/ICHTOB MCTOHOM 3JICKTPOHHOTO
Oananca. 3KCHCpI/IMCHTaJ'ILHOC HN3YUCHUC BCUICCTB U SIBIICHMI:

e O3HaKOMJIeHHE ¢ 00pa3llaMu METAIOB U HEMETAJIIIOB. MOIEIMpPOBAHNE CTPOEHUS MOJIEKYJI
IIPU ITIOMOIIY PUCYHKOB, MOJIENIEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (popMy:I.



e OMnbITHI, WUTIOCTPUPYIOIINE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakMK. Pemenue
pacyeTHBIX 33134 1o GopMyJiaM M YpaBHEHHSIM XMMUYECKHX PEAaKLUil pa3HbIX TUIIOB U YPOBHEH
CJII0’)KHOCTH, B TOM YHUCJI€ OJTUMITHAIHBIX.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOU
JAEATEJBHOCTHU «XUMHUSA B SKCIIEPUMEHTAX U 3ATAYAX»

Peanuzanus nporpamMmel Kypca BHEYPOUHOU JAEATEIbHOCTH «XHUMUS B SKCIIEPUMEHTAX U
3a/1ayax» HaIlpaBJIeHa Ha 00eCTieueHre JOCTIKECHUS 00YyJatOIUMUCS JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB

. JUIYHOCTHBIE PE3YJIBTATBI:
[IaTPUOTHYECKOE BOCIIUTAHUE:

— OPOABJICHUC IECHHOCTHOI'O OTHOHMICHUSA K OTCUCCTBCHHOMY KYJIIBTYPHOMY, HAYYHOMY U
HCTOPUYICCKOMY HACJIICAUIO,

— IIOHUMAaHHE 3HAUYCHHS XUMUUYECKOM HAayKHU U TEXHOJIOTHH B KU3HU COBPEMCHHOI'O 06H_[6CTBa,
B Pa3BUTUHU SKOHOMHKH Poccum u cBoero PEruoHa,

I'paKAaHCKOC BOCIIUTAHHUC!

— CTpEMJIEHHE K B3aUMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIM B IIpoliecce yueOHOM 1 BHEyUeOHOU
JEeATEIbHOCTH;

— I'OTOBHOCTb OLICHUBATL CBOC MMOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IHIeI\/JI C IIO3UIIUHn
HPAaBCTBCHHLBIX W NPAaBOBBIX HOPM C YYECTOM OCO3HAHUA HOCJ'IGI[CTBI/If/'I ITOCTYIIKOB,

ONCHHOCTH HAYYHOTO IMO3HAHMA:

— MHUPOBO33PCHYCCKHUC NIPCACTABIICHUS O BCIICCTBEC U XUMHUYECKOH peaKknru, COOTBETCTBYIOIIUC

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOANUMBIE JJIsl TOHUMAHUs CYIIIHOCTH HAyqHOH
KapTHUHBI MUDA;

— OCO3HAHUE [ICHHOCTH Hay4YHOT'O MO3HAHMS JUIsl pa3BUTHS KaKIOTO YEJIOBEKA, POJIM U MECTa
XMMHUUYECKON HAYKH B CUCTEME HAYUHBIX IIPEACTABIECHUI O 3aKOHOMEPHOCTSX Pa3BUTHS
IIPUPO/JIbI, B3aNMOCBS35X YEJIOBEKA C IPUPOJIHON U TEXHOJIOTUYECKON CPEIOH;

BOCIIMTAHUC KYJIbTYPBI 310POBbBA:

— OCO3HaHUE IIECHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBBIO, yCTAHOBKA
Ha 3/10pOBBIN 00pa3 KHU3HHU;

— OCO3HaHUE HEOOXOIMMOCTH COOJIIOICHHSI TPABUI O€301MaCHOCTH MPH 0OpaIleHUH C
XUMUYECKMMH BEIIECTBAMH B YUEOHBIX M )KU3HEHHBIX CUTYalUAX;

TPYZOBOE BOCIIUTAHUE:!



— (hopMHpOBaHKE IICHHOCTHOTO OTHOIICHHUS K TPYIOBOH NESITEIbHOCTH KaK €CTECTBEHHOM
MOTPEOHOCTH YEJIOBEKA M K UCCIIEA0BATEILCKOM JACITEIPHOCTH KaK BHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIECTRBE;

— pa3BUTHE UHTepeca K MpodeccusM, CBI3aHHBIM C XUMHEH, B TOM YHCIIE K PodeccHsiM
Hay4HOHU cepbl, 0CO3HAHNE BO3MOKHOCTU CaMOpeaIn3aliy B 3ToH chepe;

9KOJIOTHYECKOEC BOCIIMTAHUC:

— OCO3HaHHC HCO6XOI[I/IMOCTI/I OTHOIICHMUS K IPpHUPOAC KaK HCTOUYHHUKY XU3HU Ha 3CMJ'IG, OCHOBC
€€ CYHICCTBOBAHUSA,

— IpUoOpeTeHHE OMbITA TUIAHUPOBAHUS TIOCTYIIKOB U OLIEHKU WX BO3MOYKHBIX MOCIEICTBUN JJIst
OKpY>Karolen cpebl;

— CIHOCOOHOCTh MMPUMCHSATDH 3HAHUS, [TOJTy9aCMBIC ITPH U3YUCHUU XUMUH, UIA pPCHICHUS 3a/1a4,
CBA3aHHBIX C 0pr>KaIOLHCﬁ cpenoﬁ;

— aKTUBHOE HEMPUATUE IEUCTBUM, IPUHOCAIIMNX BPEJl OKPYX AIOUIEH CpEE;

— TOTOBHOCTB K YYaCTHIO B IPAKTUYECKOMN JACATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.
METAINIPEJMETHBIE PE3YJIbTATBI

[To3HaBaTenbHBIE YHUBEPCAIbHBIC YUCOHBIE TEHCTBUS

ba3oBrie 1ornueckue ﬂeﬁCTBHHZ — PaCKpbIBATb CMBICII XUMHUYCCKUX MOHSITUI (BBII[GJ'IHTB ux
CYIICCTBCHHBIC ITPU3HAKH, YCTAHABJIMBATH B3aAUMOCBA3h C IPYTUMHU HOH?[TI/ISIMI/I);

— dHAaJIU3UPOBATh, CPABHUBATD, 0606H_IaTL, BBI6I/IpaTL OCHOBAHUA IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I 151
CUCTEMAaTHU3allM XUMHUYCCKHUX BCIICCTB U XUMHNYCCKUX peaKL{Hﬁ;

— YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY 00bEeKTaMHU HU3YYUYCHUS;
— CTPOUTD JIOTUYCCKUC PACCYKIACHUS (I/IH,HYKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I);

— IpeuIaraTb KpUTEPUH U BBISBIATH O0IINE 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B U3y4aEMbIX
MIpOLIECCAX U SBIICHHUSX;

— JIeNIaTh BBIBOJBI U 3aKIIIOUEHUS; IPUMEHSATh B IPOLIECCE MTO3HAHUS MOHATHS (IIpeIMETHBIE U
MeTanpeIMETHbIE), CHMBOJINYECKHE (3HAKOBbIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MOJIENIbHbBIE MPECTABIECHUS (XUMUYECKHUI 3HAK, XUMUYecKas popMmyIa,
ypaBHEHHME XUMUYECKOI peakinn) MpH pelieHNH yueOHbIX 3ajay;

— XapaKTEPpHU30BaTh U3y4aCMbIC XUMHUUYCCKHUE BCUICCTBA U XUMHUYCCKUEC PCAKIIUN C YUCTOM
MOIACIBHBIX HpeﬂCTaBHeHHﬁ.

BasoBkle nccnenoBaTebCKue NeHCTBUS

. — IPUMEHSATh METObl HAYYHOI'O TO3HAHUS BEIIECTB U SBJICHUIM Ha YMIHUPUIECKOM U
TEOPETUYECKOM YPOBHSX B y4eOHOM 1M03HABAaTEIbHON U MPOEKTHO-UCCIIEI0BATENbCKON
NeSITeNIbHOCTH;



— aHAIM3UPOBATh (aKThI, BHIABIATH U (OPMYJIMPOBATH POOIIEMY, ONIPEEIIATH 1Ieb U 33auH,
COOTBETCTBYIOIIME PEIICHHUIO TPOOJIEMBbI; IPEJIaraTh OMUCATEIbHYIO HIIH 00BSICHUTEIBHYIO
THIIOTE3Y M OCYIIECTBIIATD €€ MPOBEPKY; TPOBOIUTH U3MEPEHUSI HEOOXOIUMBIX MTapaMeTpPOB,
BBIUUCIICHUS, MOJICIMPOBAHUE, HAOIIOACHUS M SKCIICPUMEHTHI (peaibHbIe U MBICICHHBIE),
CaMOCTOSITENTHO IPOTHO3UPOBATh PE3YIIbTaThl, POPMYIUPOBATH OOOOIICHHS U BBIBOABI 110
pe3yabTaTaM MPOBEJEHHOIO OIIbITA, UCCIIEA0BAHMS, COCTABIATh OTYET O IPOAETIaHHOM padorTe.

PaGora c uadopmarnueii:

— OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(POPMAIUK (HayYHOTIOMY IsIpHAs JINTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIPaBOYHbIE Toco0us, pecypcebl IHTepHETA);

— aHAM3UPOBATh HH(POPMAIIHIO I KPUTUIECKH OICHUBATH €€ JOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTD, OTOMPATh U HHTEPIPETHPOBATH HHPOPMAIUIO, 3HAYUMYIO JIJISI pEIICHUS
yaeOHOM 3a/1a4W;

— IPUMEHATD Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alPOChI IPU MTOUCKE U 0TOOpPE
nHGOPMAINY WK TaHHBIX U3 UCTOYHUKOB C YUETOM IPEIIOKEHHON Y4eOHO! 3a1a4u U
3a/IaHHBIX KPUTEPUEB;

— BBIOMpATh, aHAITU3UPOBATh, CHCTEMATH3HPOBATh U HHTEPIIPETUPOBATH UH(OPMAIIHIO
Pa3MYHBIX BUAOB U (POPM IpeCTaBICHUS (CXEMBI, rpaduKy, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U
apyrue (popMel); — UCTIOIB30BATh HAYYHBIH S3BIK B KAUECTBE CPENICTBA PAOOTHI C XUMUYECKON
nHpopManue;

— MPUMEHATH 3HAKU M CUMBOJIBI, POpMYIIbI, aO0OpeBHaTypbl, HOMEHKIIATYPY, HCIIOIB30BaTh U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAMIITHOCTH.

KOMMyHHKaTI/IBHbIe YHuBEpPCAJIbHbIC yqeﬁﬂue JelCcTBUA:

— OPpCACTABJIATH HOJYUCHHBIC PE3YIIbTAThI MMO3HABATEILHOM JESITEIbHOCTH B YCTHBIX U
IIMUCBMCHHBIX TCKCTax,

— MyOJIMYHO BBICTYMATH C MIPE3EHTALMEeN Pe3yIbTaTOB BHIMOIHEHUS XUMHUECKOTO
HKCIEpUMEHTA (UCCIIE0BaTENLCKOM Ta00paTOPHOI MM MTPaKTUYECKON paboThl, y4eOHOTro
MIPOEKTA);

— B XO0J€ auajiora u (I/IJ'II/I) AUCKYCCHHU 3a1aBaThb BOIIPOCHI 110 o6cy>Kz[aeM0171 TCMC U BbICKA3bIBATh
niacu, q)OpMYJ'II/IpOBaTB CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBITTIOJTHCHUA HPCHHOX(CHHOﬁ 3aJa4u,

— IJIaHUPOBATH OPraHU3aIuIo COBMECTHOI pa6OTLI, ONpCaACIIAATEL CBOIO POJIb, pACHIPCACIIATD
3aiavuu MCKAY WICHAMU T'PYIIIIbI;

— BBIIIOJIHATH CBOXO 4aCThb paGOTBI, KOOPAUHHUPOBATH CBOU JIENUCTBHS C ACHCTBUSIMU Apyrux
YWICHOB KOMaHbI, OIIPCACIIATE KPUTCPUU IO OLCHKC KauCCTBA BBIIIOJIHEHHOM pa60TBI;

— pemaTh BOSHHUKAIOIIME MPOOIEMbl Ha OCHOBE y4eTa OOIIIX HHTEPECOB M COTTIACOBAHMUS
MO3UIMH, Y9aCTBOBATh B OOCYKICHUH, 0OMEHEe MHEHHUSIMH, «MO3TOBOM IITYpPME» U JPYTHUX
(dhopMax B3auMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eHCTBHA:



— CaMOCTOATENILHO BBIOMPATH CIIOcO0 pemieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB PEILICHUS, BEIOUPATh HANOOIIEee TOAXOMAIINNA C YIE€TOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUERB), TUIAHUPOBATH CBOIO pabOTy MPH peIIeHUH YueOHOH UiH
HCCIIeA0BaTEIbCKOM 3a1a4u;

— Ha OCHOBE IOJIyYEHHBIX PE3Yy/IbTAaTOB (HOPMYIHPOBATh 000OIICHNS U BHIBOJIBL,
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCOB;

— COOTHOCHUTH CBOM JICHCTBUS C TUIAHUPYEMBIMH Pe3yJIbTaTaMU, OCYIIECTBIIATh CAMOKOHTPOJIb
JIeITEIILHOCTH;

— KOPPEKTUPOBATh CBOKO IEATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.
INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 8 kiacce npeiMeTHbIE pe3yJIbTaThl U3yUEeHUsl Kypca BHEYPOUHOU
NesTeNbHOCTH «XUMHUS B KCIIEPUMEHTAX U 3a]1a4ax» JI0JKHbI OTpaXxaTbh CPOPMUPOBAHHOCTD Y
o0yyJaroIuxcs yMEHUI: — paCKpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHATHIL: aTOM,
MOJIEKYJIa, XMMUYECKHH JIEMEHT, METAJUI, HEMETAJLJI, aJUIOTPOIUS, IPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, CMECh (OJTHOPO/IHAS U HEOJITHOPO/IHAs ), BAIEHTHOCTh, OTHOCUTEIbHAS
aTOMHAasl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILLIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUH, MOJISIPHBII 00bEM, OTHOCUTEIbHAS IJIOTHOCTh
ra3oB, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb, aM(OTEPHBINA OKCHJ, aM()OTEPHBII THAPOKCHU]I,
XUMHUECKas peakus, Kiaccuukaius peakuii: peakui COeAMHEHNs, PEaKIUK pa3IoKeHus,
peaKIMM 3aMelleHus], peakiMi 00MeHa, 3K30- U 3HJ0TEPMUYECKHUE PEaKLIUH; TEIIOBOH 3P PeKT
peakImu; AApo aToMa, 3JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, pauyC aToMa,
XUMHYECKas CBA3b, MOJSAPHAs U HEMOJSAPHAs KOBAJIEHTHASI CBSI3b, MOHHAS CBS3b, NOH, KATHOH,
aHMOH, PacTBOP, MAacCOBas JI0JIs1 BeLlecTBa (MPOLEHTHAsE KOHLIEHTPAIMs) B PaCTBOPE, MOJISIpHAs
KOHIIEHTpALKs BEUIECTBA B PACTBOPE; JEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHUS,
OKHUCJIUTEIN U BOCCTAHOBUTEIIH, OKUCIIEHUE U BOCCTAHOBJIEHUE, OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIE PEAKIIMH, METO]] 3JIEKTPOHHOT0 OanaHca;

— WIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U MMPUMCHSATDH 3TU IMOHATHA
IIpH OIIMCaHWU BEHICCTB U UX HpCBpaHICHI/II\/JI;

— UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBIIeHUs (POPMYII BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIINI;

— OIpEAETSATh BAICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTENIEHb OKUCIICHUS
9JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAIIICKHOCTH BEIIECTB K OTPEICTICHHOMY KJIacCy
COeTMHEHMH 10 (hopMysiaM, BUJIBI XUMHUYECKOW CBSI3M (KOBAJIGHTHON M MOHHOW) B
HEOPTaHUYECKUX COCAMHCHUSX;

— pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUSI MACChI BEIIECTB, TTOCTOSIHCTBA COCTaBA,
[Tepuonnueckoro 3akona /.M. MenaeneeBa, aTOMHO-MOJIEKYJIAPHON TE€OPUHU, 3aKOHA ABOTaJpo
U €ro0 CJIEACTBUM, MPEJICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS, B TOM YHCJIE
OKCHECPUMCHTAJIBHBIX U TCOPETHYCCKUX METOJaX NCCICIOBAHUSA BEIICCTB U U3YUCHUA
XUMHUYECKUX PEAKIUH;



— JIEMOHCTPUPOBATh TIOHUMAHHUE MIEPUOANYECKOHN 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT UX I0JIOKEeHU B [leproanueckoii cucTeMe: OMUChIBaTh U XapaKTEPHU30BaTh
Tabauunyto popmy [leproandeckoit cUCTEMBI XUMHUYECKUX IEMEHTOB: PAa3IUYaTh MOHITHS
«rnaBHas noarpynmna (A-rpymmna)y u «modouynas noarpynna (b-rpymma)», «mansie nepuoas» u
«0O0JBIINE TIEPHOABI», COOTHOCUTH 0003HAYEHHsI, KOTOPBIE UMEIOTCS B Ta0OIHIIe
«Ilepuonnueckas cucrema xuMudeckux anemeHnToB J[.1. MenneneeBay», ¢ 4uCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siapa, oluiee
YHCIIO0 3JIEKTPOHOB U PACIpeeIeHNE UX T10 3JIEKTPOHHBIM CJI05IM);

— OOBICHSITE CBA3b MOJIOYKEHUS DJIEMEHTA B HepHOHquCKOﬁ CHUCTEME C paClpCaciICHUEM
OJICKTPOHOB I10 SHEPI€TUICCKUM YPOBHAM, IIOAYPOBHAM U Op6I/ITaJ'IHM ATOMOB II€PBBIX YETBIPEX
IICPUO 0B,

- KJ'IaCCI/I(bI/II_II/IPOBaTB XUMHYCCKHUEC 3JIEMEHTBI, HCOPraHM4E€CKMUEC BEIICCTBA, XUMHNYCCKUEC
peaKnuu (HO YHUCIY U COCTAaBY YHaCTBYIOIIUX B PCAKIIMU BCUICCTB, 110 TCINIOBOMY 3(1)(1)6KTY);

— XapaKTCpUu3oBaTb (OHI/ICLIBaTL) (I)I/I3I/I‘leCKI/IC 1 XMMHYECKHE CBOMCTBA IIPOCTBIX U CIIOKHBIX
BCHICCTB: KHUCJIOPOJa, BOOAOPOJa, BOILI, O6H_II/IG XHUMHYECKHE CBOMCTBA OKCHIOB, KUCJIOT,
OCHOBaHUH U coneﬁ, TCHCTUYCCKYIO CBA3b MCIXKAY HUMH, IIOATBCPIKAAA IIPUMEPaAMU
MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHﬁ;

— OIIKMCBIBATH POJIb KHUCJIOpOAad, BOAOPOJa U BOAbLI B IIPUPOAHBIX ITPOHCCCAX, B JKUBBIX
OpraHu3Max, ux IPUMCHCHHUC B PA3JIMYHBIX OTPACIIAX IIPOMBIIIJICHHOCTH, BO3MOXKHOC
HCITIOJIb30BAHHUEC B COBPCMCHHBIX TCXHOJIOTUAX

— O0BICHATD U IIPOIrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUA,
BO3MOXHOCTH TPOTCKAHUSA XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B PAa3JIMYHLBIX YCIIOBHUAX;

— BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MOJIIPHYIO Maccy
CMECH, MOJIBHYIO JOJIK0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNH, MACCOBYIO JIOJIF0 XUMHUYECKOTO
3JIeMeHTa 1o (opMyJsie COeTMHEHUS, HAXOIUTh MIPOCTEUIIYI0 (POPMYITY BEIIECTBA [0 MACCOBBIM
WJIM MOJIBHBIM JIOJISIM 2JIEMEHTOB, MAaCCOBYIO JOJII0 BELIECTBA B PACTBOPE, MOJISIPHYIO
KOHIIEHTPALIMIO BELIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPAaBHEHUSIM XUMHYECKON
peakuuu;

— pelaTh pacyeTHbIE 3a/1a4U 110 U3y4aeMbIM TEMaM Kypca XMMUU Pa3JIMYHbIX TUIIOB U YPOBHS
CII0)KHOCTH, B TOM YHCJI€ OJIMMITMAIHBIE, BEIOMpast aleKBaTHYIO (PU3HUYECKYIO MOJIENb, C
HCIOJIb30BAaHNEM 3aKOHOB M (DOPMYJI, CBSI3bIBAIOIINX (PM3UUECKNE BEITUUNHBL;

— MPUMEHSATHh OCHOBHBIE ONEPAILIMU MBICITUTEIBHON EATEIIbHOCTH: aHAJIN3, CHHTE3, CDAaBHEHHUE,
00001IeHNEe, cCUCTeMaTH3aIus, KilacCu(UKaIys, BEISIBIICHUE TPUINHHO-CIICJICTBEHHBIX CBSI3EH —
JUTSI U3YYEHHS CBOMCTB BEIIECTB M XMUMUYECKUX PEaKIUi; €CTECTBEHHO-HAYYHBIE METO/IbI
MMO3HAHMS: HAOJI0ICHHNE, U3MEPEHHE, MOJISTHPOBAHNE, IKCTICPUMEHT (PEaJIbHBINA U MBICIICHHBIN )
— N7 OCBOEHUS Y4EOHOTO COMIEPKaHUS;

— pacKpBIBaTh CYIIHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHHUS, COCTABIISATh YPaBHEHUS
MPOCTHIX OKUCITUTEIbHO-BOCCTAHOBUTENHHBIX PEAKIIUN (METOIOM AJIEKTPOHHOTO OajaHca);



— YCTAaHABJIMBATh CBSA3U MEXKIY PEalbHO HAOII0JaeMbIMU XUMUYECKUMH SIBJICHUSMU U
poreccaMu, MPOUCXOASAIIMMU B MaKpO- U MUKPOMHUPE, OOBSICHATh MPUYUHBI MHOTOOOPA3Hs
BELIECTB, COOTHOCUTh XUMUUECKHE 3HAHUSI CO 3HAHUSMU JIPYTUX YUEOHBIX IIPEIMETOB;

— cobmoaaTh npaBuiIa 6e30MacHoOi paboThl B TaOOPAaTOPHH MTPHU UCTIOIB30BAHUN XUMHUYECKON
NOCY/Ibl U 000PY/IOBaHUS, & TAKXKE MPaBUIIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSMH BBIITOJTHEHUS JTa00PATOPHBIX OMBITOB U MPAKTUYECKUX pabOT MO MOJIYYSHHIO U
COOMpaHHUIO ra3000pa3HBIX BEIIECTB (BOAOPOIA M KUCIOPO/a), IPUTOTOBIICHUIO PACTBOPOB C
OIpeIeNICHHON MacCOBO JI0JIel paCTBOPEHHOTO BELIECTBA, PEIICHHIO 3KCIIEPUMEHTAIBHBIX
3a1a4 110 TeMe «OCHOBHBIC KITACChl HEOPTaHMYECKUX COCAMHCHUI»;

— ACMOHCTPHUPOBATH BJIAACHHUC OCHOBAMHA XHUMHYECKOMN rpaMOTHOCTH, BKJTIOYAIOIIICH YMCHUC
0e301macHOTO 06paH_[€HI/I$I C B€IIECTBaMHU, UCIIOJIb3YEMBIMU B HOBCGHHeBHOﬁ JKHN3HH, a TaAKKC
3HAHHUC ITPaBUJI IOBCACHHUA B LCIIAX C6epe)KCHI/I$I 300POBbLA U Opr>1<a}01ueI71 CpEAabIl;

— Y4aCTBOBATh B HpOCKTHO-I/ICCJIGI[OBaTeJIBCKOfI JACATCIBHOCTH XUMHYECKON U XHUMHUKO-
9KOJIOTUUYECKOM HaIIpaBJICHHOCTHU.



TEMATHYECKOE IINTAHUPOBAHME 8 kiacc

8 KJIACC
HaumenoBanmue
Ne pa3eJIoB U TEM Kypca KoauyectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe copep:kaHue
n/m BHEYPOUYHOU 4aCc0B JeSITeJIbHOCTH 00Y4aIoIUXCs
JeiITeJIbHOCTH

Pa3)1e.11 1. HepBOHa'-laJII)HLIe XUMHYIECCKHEC NMOHATHUSA

peakuuu

dJIeMEHTHI. BeniecTBa MOJEKYISIpHOTO
Y HEMOJICKYJIIPHOTO CTPOCHUSI.
Xumuueckas popmya.
OTHocHUTeNbHAsT aTOMHas Macca.
OtHocuTenpHas MOJICKYJIIpHAs Macca.
MaccoBas JIOJISA XHUMHYECKOTO
dJIEMEHTa B coemuHeHnH. KommdaecTBo

BemecTBa. MonsgpHas Macca. Pacuerst

1.1 | Xumus — BaxkHas 00JacTh 2 Xumusg — BaxHas 00JIaCTh €CTECTBO- | BulnoniHeHue meopueckux 3a0anuil, PacKpbIBAIOIINX
€CTECTBO3HAHUS 3HAHUS U MPAKTUYECKOW JESATEIbHOCTH | POJIb XUMHUU B MPUPOJIC U KU3HH UYEIOBEKa, €€ CBSA3b
Y IPaKTHYECKOU YeJoBeKa. C ApYrUMU HayKaMH.
JESITEIIbHOCTH YeJIOBEKa IlpaBuna Oe3omacHoro oOpauieHus | [Iposedenue skcnepumenma
C BeELeCTBAMHU M  JIaOOPATOPHBIM | e N3yuenne wu omnucanue (U3UYECKUX  CBOWMCTB
00opy0BaHUEM. 00pa3IoB HEOPraHUYECKHUX BEIECTB.
HucTble BEIeCTBa U CMECH e [IpaBuna paboTel B 7abopaTopuu U MPHUEMBI
oOpalieHus ¢ 1abopaTOpHBIM 000PYI0BAaHHUEM.
e Pasnenenue cmecei
1.2 | BemecTBa U XUMUYECKHE 5 ATOMBI,  MOJEKYJbl, XUMHUYecKHe | BeisiBaeHue  paznuuuid bu3nIecKUMH

MEXIY
Y XUMHYECKUMU SIBJICHUSMU.
Pacno3naBanme GU3NUYECKUX U XUMHYECKHUX SIBIICHHI.
OnpeneneHne MNPU3HAKOB XUMMYECKHX PEaKLH,
YCIIOBUH UX IIPOTEKAHMUS.

PaccranoBka k03¢ (HULMEHTOB B CX€MaxX XUMHUYECKUX
peaxkumii.

IIpoBenenue BwIUMCICHUN MO (opmynam U ypas-

HCHUAM XHMHYCCKHX peaKLIHfI.
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o ¢opMyJiaM XUMHUYECKIX COSTUHEHUH.
MonsipHas Macca CMeCH BEIIECTB.
MonpHas JIOJISt XUMHUYECKOTO
3JIEMEHTA B COCAUHCHUHU.

Xumu4deckas peaxkius U €€ NMPU3HaKU.
VYcnoBusi TNpoTeKaHUs XUMHUYECKHX
peakunii. TUNIBI XUMAYECKUX PEAKIUN.

PacueTsl mo XuMH4UeCKUM YPaBHCHUAM

IIposedenue sxcnepumenma:

e Onnucanne pU3NUECKUX CBOWMCTB 00pa3IoB Heopra-
HUYECKHX BEIIECTB — METAJIJIOB U HEMETAJIOB.

¢ HaGmromenne Gu3NIecKnX M XUMHUYECKHUX SBJICHHM.

e HaOnronieHne u onucaHue NMPU3HAKOB MPOTEKAHUS
XUMUYECKHUX PEaKIHNil pa3HbIX THUIIOB.

Pewenue 3a0a4 o

dhopmynam
U YPaBHCHHSIM XHUMHUYECKHX PEaKIUH pa3IMYHOTO

pacdemmnslx

YPOBHA CJIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX

Hroro no pazneny

7

Paznen 2. BaxkHelimme npeacras

UTEJIN HEOPraHUYECKUX BEHICCTB

2.1 | Bo3gyx. 4 IIpencraBnenus o Trazax. Bosnyx. | [lposedenue sxcnepumenma:
Iloasgatue o rasax. 3akon  ABoraapo. OtHOcHUTEIbHAs | ¢ O3HAKOMIIEHHE ¢ 0Opa3laMi OKCHUIOB ¥ ONUCAHHE UX
Kucnopoa. Oxkcunpl TUIOTHOCTB T'a30B. CBOMCTB.
Omnpenenenne OTHOCHUTENBHON MOJE- | o [Tonyyenue, coGUpaHHe KUCIOPO/A, M3YYEHHE Ero
KyJISIpHOM  Macchl ra3£)06pa3H0r0 CBOFICTB.
BemeCT?a [0 M3BCCTHOM  OTHOCHM™ | poyyoyye  pacuemmbix  3ad0au 1O — ypaBHEHHSAM
TCILHOM IIOTHOCTH. XUMUYECKUX  pEaKIuid U  TEPMOXUMUYECKHUM
Obbemmbie OTHOIICHHA Ta30B | ypaBHEHHAM PA3THYHOTO YPOBHS CIOKHOCTH, B TOM
MPU XUMHUYECKUX PECAKIIUSX. S ——
Kucnopoa. Ozomn.
TennmoBoi spdexr XUMHYECKOU
peakuuu
2.2 | Bomopon. 4 Bonopoa. CaoiicTBa Bojopona. | Ilposedenue skcnepumenma:

TlousiTue o kucnoTax
" COJIAX

IloydyeHnue u NpUMEHEHHE BOAOPOIA.
ITonsiTue 0 KMCIOTAX U COJISAX

o [lonyuenue u coOupaHue BOIOPOA.

o BSHHMOHCﬁCTBHe KHCJIOT C MCTalJlaMU.

Pewenue pacuemnvix 3a0au 1O  ypaBHEHHUSIM
XUMHUYECKHX peakluii, B TOM YHCIE TEpPMO-
XUMHYECKUM
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2.3 | Boxa. PacTBOpSL. Boma. Boma kak pactBopuTens. | [lposedenue sxcnepumenma:
[TonsiTrie 06 OCHOBaHMAX PactBopbl. HackllienHnble W HEHACHI- | o [IpUrOTOBJICHHE  PAcTBOPOB € ONPEICIIEHHOMN
IICHHBIC PACTBOPBI. PacTBOPUMOCTH | MaccoBoil Joeil pacTBOPEHHOTO BELIECTBA.
BeIeCTB B BoJe. CriocoObI BRIPAKCHUS | Peyyenue 3a0ay ¢  WCIONB30BAHHEM  MOHSTHIA
KOHIIEHTpAallMK PpacTBOPOB. MacCCoBad | «maccoBasi J0Js BEIIECTBA B PAacCTBOPE»; «MOJISIpHAs
AR PpacTBOPEHHOTO BCIIECTBA, | KOHIEHTpALMsI», C  HCIOJb30BAaHUEM  KPHUBBIX
MOJISIpHAsi KOHLICHTpaIus. PacTBOPUMOCTH
XUMHUYECKUE CBOMCTBA BOABI.
[Tonsitne 06 ocHOBaHMsIX. MHAWKATOPHI
2.4 | OCHOBHBIE KJIACCHI Knaccudukamms Heoprannuyeckux | CocraBieHue (Gpopmys OKCHAOB, KUCIOT, OCHOBAaHHIA,
HEOPTaHNYECKUX COEINHEHUU. cojel W MX Ha3BaHUM 1O  MEXIYHapOJIHOU
COeIMHEHU I Okcunpl.  I'mapokcuapel.  KucimoTel. | HOMEHKIAType.

OcHOBaHHsI pacTBOpUMBIEC (IIIEJIOYN)
U HepacTBOpuUMBIE.  AMdoTepHbIE
okcunpl u  rugpokcunabl.  Conu.
dusnueckue M 0O0IHME XUMHUYECKHE
CBOMCTBAa MEPCYMCIICHHBIX  KJIACCOB
HEOPraHWYECKUX  COCAUHCHHH, UX
obmue CIOCOOBI MOJTyYEHUS,
npuMeHeHne. ['eHernueckas  CBs3b
MEXIy KllaccaMd HEOPTaHWYECKUX

COeIUHEHNN

CocraBieHne MOJIEKYJSIDHBIX yPAaBHEHUN peakLuid,

WUTIOCTPUPYIOLIUX XUMUYECKHE CBOICTBA U CIIOCOOBI

MOJy4YE€HUs BELIECTB M3YUYEHHBIX KJIACCOB/TPYIIIH,

a TaKKe MOATBEPKIAIOIIUX TIE€HETUYECKYIO CBs3b

MEXK]y HUMU.

IIposedenue sxcnepumenma:

e OmpezesieHne  pacTBOPOB  KHUCIOT U LIejo4Yeid
C IIOMOIIBIO UHJIUKATOPOB.

e B3auMoAelCTBUE KUCIOT C METAJUIAMHU, pEeakIuu
HEUTpann3anun. Peaknusa HeUTpanu3anuu.

e B3auMoelncTBHE  pacTBOpa  CEPHOM  KHCIIOTHI
¢ okcugom meau(ll).

¢ [TonnyyeHne HepaCTBOPUMBIX OCHOBAHUI U U3yUECHUE
HX CBOWCTB.

¢ BeiTecHeHHE O0HOIrO MeTamuia IpyruM M3 pacTBopa
COJIN.
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¢ BzanumopenicTBue THIPOKCUIa IMHKA C pacTBOpaMHU
KHUCJIOT U IIET0YEH.

Pewenue skcnepumenmanvhvix  3a0au 10 TEMe

«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COETUHEHUM».

Pewenue  pacuemnvix 3a0au  TO  ypaBHEHHSM

XUMHUYECKUX pPEaKUUWd pa3HbIX THUIOB W YPOBHEU

CJIOKHOCTHU, B TOM YHCJIC OJIMMIIMAAHBIX

Hroro no pazneny

18

Pa3nen 3. [lepuonnyeckuii 3aKoH
CtpoeHue aToMoB. XuMHU4YecKas

u Ilepnoanyeckasi cucrema xumudeckux djgemeHToB .. Menaeineena.

c¢BA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE pe€akumn

3.1

[Tepnoanueckuii 3aK0H
u Ilepuonnueckas
CHCTEMa XUMHYECKUX
3JIEMECHTOB

J.1. Menneneera.
Crpoenue aroma

4

[lepuoanueckuii 3aKOH XHUMHUYECKHUX
snemenToB JI.U. MeHnneneeBa u crpoe-
Hue atoma. CocTaB aTOMHBIX sIJIEp.

006oJ1049eK

CTtpoeHune  3JIEKTPOHHBIX

aToMOB  TiepBhIX 20  XMMHUUYECKHUX
sneMeHTOB Ilepuomnyueckoil cHCTEMBbI
xuMuueckux anementoB .M. Men-
JieNieena.

3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB
aTOMOB paJuyca aTOMOB XHUMHUYECKUX
3JIEMEHTOB, METAUIMYSCKUX U HEMETall-
JUYECKUX  CBOWCTB 1O  TIpynmnam
Y TIEPUOJaM.
Nsmenenne KHCIIOTHO-OCHOBHBIX

CBOWCTB  COCAMHEHHH XUMHYECKHX
DJICMEHTOB B IIEPHOJAaX U IpyIIIax.

XapakTepUCTUKAa XHMHUYECKOTO 3Je-
MEHTa II0 €ro MoyoXkeHuw B llepwo-

nudeckoit cucreme J[.1. MeHaeneeBa

MopenupoBaHue CTPOCHHE aToOMa, JHEPreTUYECKHX
YpPOBHEH M MOJYpPOBHEW NpU MNOMOLIA PHUCYHKOB,
ANIEKTPOHHBIX  KOHPUTYpaUUid W  DJIEKTPOHHO-
rpaduueckux Gopmyi.

OOBsicHeHHE OOIIMX 3aKOHOMEPHOCTEH B M3MEHEHUHU
CBOMCTB XUMHUYECKUX DJIEMEHTOB.

CBOMWCTB

[IporHo3upoBaHne ¥  XapaKTEepPUCTUKA

XUMHUYECKHX  DJIEMEHTOB W HMX  COCOUHEHHH
Ha OCHOBAaHUHM 3aKOHOMepHoctel Ilepmonuueckoit
CHCTEMBI XMMHUYECKUX DJIEMEHTOB.

IIposedenue sxcnepumenma:
¢ O3HaKOMJIEHUE c oOpasuamu METaJJIOB

1 HEMETAJUIOB.

HUnousuoyanvhvie unu epynnogvie npoeKmul o meme
«Ilepuonuueckuit 3axkoH u Ilepunoguueckas cucrema
xumudecknx anementoB J|.U. MeunneneeBa. CtpoeHue

aToMma»
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3.2 | XuMuueckas CBA3b.

5 XuMmHuueckas  CBA3b, €€  BHABL | MoJenupoBaHue CTPOEHUS MOJEKYyJI IpPH MOMOIIU
OKHCITUTENBHO- MexaHu3Mbl 00pa30BaHUs KOBAJIEHT- | PUCYHKOB, MOJEINIEH, SJIEKTPOHHBIX M CTPYKTYPHBIX
BOCCTaHOBUTEIIHHBIC HOU U MIOHHOM CBSI3HU. dhopmyi.
peaxuuu DJIEKTpOHHBIE U CTPYKTypHbIe (op- | PacctanoBka Ko3(p(UIIMEHTOB B CXeMaX OKHUCIH-
MyJibl BemlecTB. KaTHOHBI 1 aHHOHBI. TEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUHUA  METOIOM
Kpucrannnueckue u aMop(HbIE | BJIIEKTPOHHOTO OanaHca.
BelleCcTBa. THUMNBI KpHUCTAIWYECKHUX | [Iposedenue sxcnepumenma:
PCIICTOK. ¢ OmBITHI, WLTIOCTPUPYIOIIHE OKHCIUTEIBHO-
OKHUCIHUTENFHO-BOCCTAHOBUTEIILHBIE BOCCTAHOBHTEJIBHBIE PEAKIUH.
peakuuu Pewenue  pacuemmuvix  3a0au  1mo  Qopmyiam
U YPaBHEHHUSM XUMHUYECKHUX PEAKIHUH Pa3HbIX THIIOB
1 YPOBHEH CIIOKHOCTH, B TOM YHCIIE OJTUMITHATHBIX
Uroro no pazgeny 9
OBLIEE KOJMYECTBO 34

YACOB I1O IPOI'PAMME
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