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Viesnosck 2024

IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUU Ha YpOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUsl COCTABIEHA HA OCHOBE TPeOOBaHUM K pe3yibTaTam
OCBOEHHUS OCHOBHOM 00pa3oBaTeILHON MpOorpaMMbl OCHOBHOTO 00Ilero oopazoBanus, npenacraBieHHbx B @I'OC OO0, a
TakkKe Ha OCHOBe GeepalbHON paboueld MporpaMMmbl BOCHUTAHUS M C YYETOM KOHIEMIMM MPENoJlaBaHusl y4eOHOro
npeaMeTa « XuMHUsh» B 00pa3oBaTelIbHbIX opranu3anusiax Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Ja€T MNPEACTaBICHHE O LENsAX, OOmed crpaTterud OOy4eHUs, BOCIHUTAHUS U PAa3BUTHUS
00yyJaromuxcsi CpeACTBaMHM y4eOHOTO MpeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE COAEPKaHUE, ITPEyCMaTPUBACT
pacrpeneneHue €ro mo KiaccaM M CTPYKTypHpOBaHUE MO pa3feiaaM M TeMaM IMpPOrpaMMbl MO XHUMHH, ONPEAENSET
KOJINYECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTUKHU COAEPKaHUsA, PEKOMEHIYEMYIO MOCIIEI0BATEIIbBHOCTh U3YUEHUSI XUMUU C
y4€TOM MEXKIPEJAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKM Y4YEOHOrO TMpOIEcca, BO3PACTHBIX OCOOCHHOCTEU
o0yyJaromuxcsi, onpeaesieT BO3MOXKHOCTH MpeaMeTa IS peaau3alud TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTeIbpHON MTPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs, a TaK)Ke TPEOOBaHUN K pe3ysibTaramM OOy4eHUs
XUMUU Ha YPOBHE IIeJIel U3y4YeHUs MPeMETa U OCHOBHBIX BHJIOB YU€OHO-TI0O3HABATEIHLHOM JACATEIHHOCTH 00YYaIOIIErocs Mo
OCBOCHHIO yU4E€OHOTO COJIep KaHMUSI.

3HaHWE XHUMHUH CIY>KUT OCHOBOM Il (DOPMHUpPOBAHHUS MHMPOBO33PEHUSI OOYyYalomIerocs, €ro IMpeJCTaBICHUN O
MaTepUaIbHOM E€IUHCTBE MHpA, BAKHYIO POJIb UTParOT (GOpMHUPYEMbIC XMUMHUEH MPEACTaBICHUS O B3aWMOIIPEBPAIICHUIX
SHEPruu U 00 PBOJIIOIUYU BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TJI00aTBHBIX MPOOIeM YCTOMUYMBOTO PAa3BUTHS YEIOBEUECTBA
— CBIPbEBOM, YHEPTETUYECKOM, TUIIEBOM U IKOJOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:



CIOCOOCTBYET peau3allid BO3MOXHOCTEH Ui caMOpa3BUTHS U (POPMHpPOBAHUS KyJIbTYpbl JHUYHOCTH, €€ OOIIel u
(GyHKIIMOHATBHOU TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHME MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH OOydaroluxcs, HaBBIKOB MX
CaMOCTOSITENIbHOM y4eOHOUM JEesATENIbHOCTH, 3KCIEPUMEHTANbHBIX W HCCIIENOBATEIbCKUX YMEHHUI, HEOOXOOUMBIX Kak B
MTOBCEHEBHOM )KU3HU, TaK U B TPOPECCUOHAIBHOM JESITEIbHOCTH;

3HaKOMHUT CO CHEIU(PUKON HayYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3IJIsIIa HA €IUHCTBO MPHUPOABI U
YeJI0OBEKA, SIBJSIETCSI OTBETCTBEHHBIM ATAloM B (POPMUPOBAHNN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYarOIINXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAaHUSM, K MPUPOJE, K YEIOBEKY,
BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHUe 00yJaroInXCsl.

JlaHHble HampaBieHUsI B 00YYEHUU XMMHUHU 00ECNEUMBAIOTCS CHELU(PUKON COepk aHUsl yueOHOTO peaIMeTa, KOTOPbIA
ABJISIETCS MIEIArOTMYECKH aJTallTUPOBAHHBIM OTPaKeHHEM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro OOpa3oBaHMsS OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMMCS CHCTEMBI
NEPBOHAYAJIBHBIX TOHATUN XHMHHM, OCHOB HEOPraHMYECKOM XMMHHM M HEKOTOPHIX OTJEJIbHBIX 3HAYMMBIX TOHATUHN
OPTraHUYECKON XUMHH.

CrtpykTypa conaepxaHusi HNpOrpaMMbl MO XMUMHHU CPOPMHUpPOBaAHA HAa OCHOBE CHCTEMHOIO MOAXO0AAa K €€ H3YyYEHHIO.
ConeprxaHue CKJIaJbIBAETCS U3 CUCTEMbI MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKON
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPIaHM30BaHbI MO MPUHLMUITY MOCIEI0BATEIbHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETHYECKUX MPEACTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— MpeACTaBIICHUHN 00 3JEKTPOIUTHUECKON TUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE OHMIMPUYECKH TIOJYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TIOCIEAOBATENBHO OT OJHOIO YPOBHSI K JAPYrOMY, BBIMOJHAS (YHKUMU OOBSICHEHUS W MPOTHOZMPOBAHUS
CBOMCTB, CTPOEHHUS U BOBMOKHOCTEH MPaKTUUYECKOT0 MPUMEHEHHMSI U TMOJTYyYEHUS U3yYaeMbIX BEILIECTB.



OcBoeHne mporpaMMmbl IO XUMHH CIHOCOOCTBYET (DOPMUPOBAHHUIO TPEICTABICHUS O XWMHUYECKOW COCTABJISIFOIICH
Hay4YHOU KapTHHBI MUpa B JIOTUKE €€ CHUCTEMHON MPHUPOJbl, LIECHHOCTHOTO OTHONIICHUS K HAYYHOMY 3HAHUIO U METOJlaM
MO3HaHUs B Hayke. V3ydeHHe XMMHUU MPOUCXOAUT C MPUBJICUECHUEM 3HAHUN U3 paHee U3YYCHHBIX Y4E€OHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacce» u «duszuka. 7 xkiaccy.

[Ipu m3y4eHUM XUMHH TPOUCXOIUT (HOPMHUPOBAHHWE 3HAHWK OCHOB XMMHUYECKOW HAyKH KakK 00JIACTH COBPEMEHHOTO
€CTEeCTBO3HAHMUSI, MPAKTUYECKON JIESITEILHOCTH YEJIOBEKAa M KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaua
y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — BOKHEUIIUX (PAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUUECKUX TOJIOKEHUHN, TOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa, si3blka HayKd, B MPUOOIICHUU K
HAay4YHBIM METOJAaM TO3HaHUS TPU M3YUYCHUM BEIIECTB M XHUMHUYECKHX peakiuid, B (QOPMUPOBAHUU U PA3BUTUHU
MO3HABATEJbHBIX YMEHUN M HUX MNPUMEHEHUM B Y4€OHO-IIO3HABATEILHOM W Yy4eOHO-UCCIENOBATEIbCKON NESITEIHHOCTH,
OCBOEHMH MPABHJI O€30I1aCHOr0 OOpAIlEHHsI C BEIIECTBAMH B IOBCEAHEBHOM KU3HMU.

[Ipu n3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO O0IIero 00pa3oBaHus BaXKHOE 3HAUCHUE MPUOOPETH TaKue EeNH, KakK:

— ¢GopMUpPOBAaHUE HWHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSATEIILHOMY MPUHATUIO PEIIEHUH, CIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HaANpaBJIEHHOCTh 00YYEHHUs HA CUCTEMATHYECKOE MPUOOIIEHNE 00YYaIOIUXCsl K CAaMOCTOSITEIbHON MMO3HABATEIbHOU
NeATEeIbHOCTU, HAYYHBIM METOJIaM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUM;

— o0ecreueHrue ycCJIOBUH, CMOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYArOUIMMUCS OIbITa Pa3HOOOPa3HOM JEATENbHOCTH,
MO3HAHUS U CAMOTMO3HAHUSI, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JIEATECIbHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHAIIBHOW U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U
OIICHUBATh SBJICHUS OKPYKAIOIIEr0 MHUpPA, UCIOJB3Ys 3HAHUS U ONBIT, MOJYYEHHbIE NMPU U3YYECHUU XUMUH, PUMEHSITh UX
MIPH pEIIeHUH TTPOOJIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEIHLHOCTH,

— (opMupoBaHue y oOy4aromuxcs T'YMaHUCTHYECKUX OTHOIICHUN, MOHUMAaHUs IIEHHOCTH XUMUYECKUX 3HAHUHU s
BBIPAOOTKU SKOJIOTHYECKU I1€JIECOO00PA3HOr0 MOBEACHUS B OBITY M TPYJIOBOW JEATEIBHOCTH B IESX COXPAHEHHS CBOETO
3J10pPOBbS U OKPY’KAIOLIEN TPUPOIHOMN CPEBI;



— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAaMOBOCIHTAHHMIO Ha OCHOBE YCBOCHMS
00I1IeUeI0BEUSCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABICHHOCTH JaJIbHEHIIIECTO O0yUeHUSI.

OO1mee 9uCiIo 4acoB, OTBEAEHHBIX JUIS U3yUCHUS XHUMHW Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, COCTABIIeT B 9
kiacce — 68 yacoB (2 yaca B HEJCIIO).

9 KJIACC

BemecTBO M XUMHUYECKasl peakuus

ITepunoanyeckuii 3akoH. Ilepumoamdeckas cucteMa xumudeckux sneMeHToB . M. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUHU CBOMCTB XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KA, KAJIbIUI U UX COCAUHCHUI
B COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoit cuctemMe u CTpPOCHUEM UX aTOMOB.

CtpoeHue BeleCcTBA: BUAbl XUMHUYECKON CBSI3U. THUIbI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKON PEIIETKY U BUJA XUMUYECKOU CBSI3HU.

Kimaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIISCTB. XHUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
PA3JIMYHBIM KJlaccaM HEOPTaHUYECKUX COCAUHECHUM, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKUX PEAKIUA MO Pa3IMYHBIM MpPU3HAKaM (110 YUCIY M COCTaBY YYacCTBYIOIIMX B PEaKIMU
BEIIIECTB, MO TEIUIOBOMY 3(h(eKTy, MO0 M3MEHEHUIO CTETEeHEH OKHUCICHUS XMUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTallu3aTopa). IK30- U IHAOTEPMUUECKHUE PEAKIIUN, TEPMOXUMUUYECKHUE YPABHEHMUSI.

[Tonsatre o ckopocth xXuMHueckoil peakumu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHX PEaAKIHSX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOTCHHBIX peakuusax. [lonarue o karanuze. [lonsaTne 0 XuMndyeckoM paBHOBECUU. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTEIIPHBIC PEAKIIUHU, SJIEKTPOHHBIA OanaHC OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHOU pEaKIIUu.
CocraBneHnne ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia JICKTPOHHOTO OalaHca.



Teopusi BAEKTPOIUTHYECKONW AUCCOLMAIMU. JEKTPOIUTHI M HEIIEKTponauThl. KaTuoHbl, aHWMOHBL. MexaHu3M
JUCCOIMAIIMN BEIIECTB C pa3MYHBIMH BHJAMH XHMHYEeCKOW cBs3u. CteneHs nuccormarnuu. CuinbHBIE W claObIe
AIEKTPOIUTHI.

Peakiuu voHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pPEAKIUA HOHHOTO OOMEHA, MOJIHbIE U COKpall€éHHbIE HOHHbBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN M COJICH B CBETE MPEACTABICHUN 00 AJIEKTPOTUTHICCKON AUCCOIMAIIHH.
KauecTBeHHbIe peakuy Ha HOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuii IKCnepuUMenm:

03HAKOMJICHUE C MOJICIISIMU KPUCTAIITMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB U HeMeTasuioB (rpadura
M ajiMasza), CJIOXHBIX BEIIECTB (XJIOpUAA HATPHs), HCCIICIOBAHHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM pEaklud OT
BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, HCCIEAOBAHHE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpOLecca AUCCOLUMALNN
KHCJIOT, LIEJOYed M coyied (BO3MOXKHO HMCIOJIb30BAaHUE BHUAECO MATEPHANIOB), MPOBEACHHE ONBITOB, WILTIOCTPUPYIOIIMX
MPU3HAKU TPOTEKaHUsI peakluii MOHHOTO oOMmeHa (oOpa3oBaHHE OCajKa, BBIJEICHHE Ta3a, 0Opa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpeHHE, PEaKIuu Pa3IoKEeHHsI, COCIMHEHHUS ),
pacrno3HaBaHUE HEOPraHUYECKHUX BEHIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIHMN HA WOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX
3aaad4.

HemeTra/ibl M UX COeIMHEHUSA

OO6mras xapaktepuctuka rajoreHoB. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEpHbIE CTeNeHu okuciaeHus. CTpoeHue u
(¢u3MYecKue CBOMCTBA MPOCTHIX BEHIECTB — TraJOreHOB. XMMHYECKUE CBOMCTBA Ha MpUMEpe XJjopa (B3aUMOJEHCTBUE C
METaJulaMH, HeMeTajlaMH, Iiesnodamu). XiopoBoaopod. CosisiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJY4YEHUE,
npuMeHeHue. JlelcTBrue XJiopa W XJOPOBOAOPOJAa Ha OPraHu3M 4YeJjoBeKa. BaxkHeumme XJIopuabl U UX HAXOXKICHHUE B
MIPUPOJE.

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHHUSI.
Crtpoenne u (pU3NUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA U CEPhbl. AJUIOTPOIHBIE MOAU(PUKAINKA KUCIOPOJa U
cepbl. XuMHUUecKue cBoicTBa cepbl. CepoBOAOpPOMA, CTpoeHHE, GU3MYECKHE W XUMHUYECKHE CBOMcCTBA. OKCHABI CEpbl Kak
MPEJCTABUTENM KUCIOTHBIX OKCUIOB. CepHas KHUCJIOTa, (PU3MYECKUE W XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEICTABUTEIS
KJIacca KHUCIIOT U crierupuyeckre). XuMUYECKUE PEaKIINH, JISKAIIUE B OCHOBE TPOMBITINIEHHOTO CITOC00a MOTyYeHUs] CEPHOU



kucnothl. [Ipumenenne cepnoit kucioTel. Colu CepHOM KHUCIOTHI, KaueCTBEHHas peakuus Ha cynbdar-uon. Haxoxnenue
cepbl U €€ COEAUHEHUN B NpHUpoje. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Ccpelpl COSAMHEHUSIMU CEPbl (KHUCIOTHBIE
JI0K]TH, 3arpsiI3HEHKE BO3/lyXa U BOJJOEMOB), CITIOCOOBI €r0 MPeI0TBPAILICHHUS.

O6mas xapakrepuctuka 3iaemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.
A30T, pacnpocTpaHeHUE B NPHUPOAE, (PU3NYECKHEe W XUMHUYECKHE CBoMcTBAa. KpyroBopor azora B mpupoge. AMMHUAK, €ro
busznuecKkre 1 XMMHUYECKHE CBOWCTBA, MoNyuyeHue u npuMenenne. Coiau aMMOHUs, X GU3NYECKUE U XMMHUECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakiusi Ha MOHBI aMMOHHUSA. A30THasl KUCIOTa, €€ MoiydyeHue, (GU3MYEeCKue U XUMHUYECKUE
cBOiicTBa (OOIIME Kak MpeACTaBUTEN Kiacca KUCIOT U cnenuduueckue). Vcrnonb3oBaHue HUTPATOB U COJEH aMMOHHUS B
KayecTBE MUHEPAJIbHBIX YJOOpeHHi. XUMHUECKOEe 3arpsi3HEHUE OKPY’KaIoLEH Cpelbl COCAMHEHUSMHU a30Ta (KUCIOTHbBIE
JOXKIM, 3arpsA3HEHUE BO3AyXa, MOYBbI U BOAOEMOB). docdop, ammorponusie mMoaupuxanuu ¢gocdopa, Quznyeckue u
xumudeckne cBoiictBa. Oxcupa docdopa (V) u dochopHas kuciora, Gpu3MUecKue ¥ XUMHUECKUE CBOWCTBA, MOJyYCHUE.
Hcnonp3oBanue pocdaToB B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH.

Oo0mas xapakTepuctuka 31eMeHTOB |V A-rpynnbsl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS.
VYrnepon, annoTpornHbie MOAU(UKAIIMK, paCIpOCTPaHEHUE B Mpupoje, GU3NYECKUEe U XUMUYECKUE CBOMCTBA. AjcopOuus.
Kpyrosopotr yrnepona B npupoge. Okcunpl yriepoaa, ux (U3MUECKHE M XUMHYECKHE CBOWMCTBA, JEWCTBUE Ha >KUBBIC
OpPTraHU3MBbI, IMOJIyYeHHE M TPUMEHECHHE. DKOJIOTUYECKHE MPOOJIeMBI, CBs3aHHbIe ¢ okcuaoMm yriepoma (IV), rumoresa
rJI00AJIbHOTO TOTETUICHHS KJIMMaTa, MapHUKOBBIN 2(P¢deKT. YTroapHas KUCI0Ta U €€ Coiiu, uX (U3HUYECKUE U XUMUYECKUE
CBOICTBa, MoylyueHue u npuMmeHeHue. KauecTBeHHas peakiusi Ha kapOoHaT-uoHbI. Vcmosibp3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO34MCTBE.

[lepBoHavasibHbIE TOHATUSL 00 OpPraHMYECKUX BEUIECTBAX KaK O COEAUHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH,
alleTUJIeH, ATaHOJI, MIMLEPHH, YKCycHas kuciota). [IpupoiHpie HICTOUHUKH YTIIEBOAOPOIOB (Yroiib, IPUPOIHBIN ra3, He(Th),
MPOAYKTHI UX NepepaboTku (O0€H3MH), UX POJib B OBITY M IPOMBILIUIEHHOCTH. [IoHATHE 0 OMOJOTrHYEeCcKH BaXKHBIX BEIIECTBAX:
KHUpax, OeNkax, yrieBojlax — U UX pOJIM B )KU3HU 4elIoBeKa. MarepuanbHOE €JUHCTBO OPraHUYECKUX M HEOPTraHMYECKHX
COEIMHEHUM.

Kpemuuii, ero ¢puznueckue U XMMUYECKUE CBOICTBA, ModyyeHue U npuMeHeHue. CoeAMHEHUs] KPEMHUSI B MPUPO/IE.
Oome mpencraBienuss 00 okcuae kpemuus (IV) m kpemuumeBoit kuciore. CHIMKATBI, X HCIIOJb30BaHHE B OBITY, B



MPOMBINIJICHHOCTH. BaxkHeillre cTpouTenbHbIe MaTepUalbl: KepaMHKa, CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipodraembl
0€30MacHOTO HCITIOIB30BAHMS CTPOUTEIBHBIX MATEPUAIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEJECHNE KaYECTBEHHBIX pPEakluidl Ha
XJIOPUJ-UOHBI W HaOJIOZCHHE MPU3HAKOB MX MPOTEKaHWUs, OMBITHI, OTpa)karouiue (pu3nMveckrue W XUMHUYECKHUE CBOMCTBA
rajJlorTeHOB M UX COEIWHEHUH (BO3MOXXHO HCIIOJNIb30BAHME BUCOMATEPHANIOB), O3HAKOMIIEHHE C oOpa3lamMu XJIOPHI0B
(ramoreHuI0B), O3HAKOMIIEHHE C OOpa3laMu cepbl U €€ COeIMHEHHUSIMHU (BO3MOXKHO HCHOJB30BAHHE BHJIEOMATEpPHANIOB),
Ha0II0IcHUE TIpoliecca OOYTIMBaHUS caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, N3yYEHUE XUMUYECKHUX
CBOMCTB pa30aBJIICHHON CEpHOI KHUCIIOTHI, MPOBEICHNE KAYECTBEHHOM peakiuy Ha CyJb(aT-uoH U HAOI0ICHUE TTpU3HaKa e€
MPOTEKAHMS, O3HAKOMJICHUE ¢ (PU3WUYECKUMHU CBOMCTBaMM a30Ta, ¢ochopa U uX CoeNMHEHUN (BO3MOXKHO HCMOJb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U QOCPOpPHBIX yIOOpEHHI, MOIyYeHHE, COOMpaHne, pACIIO3HABAHUE M U3y4YEHUE
CBOMCTB aMMHaKka, MPOBEJCHUE KAYECTBEHHBIX pEaKIMii Ha WOH aMMoOHUA M (ocharT-uoH W U3ydeHHE MPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), HM3YUYECHHE MOJENeN KPHUCTAIUIMYECKUX pEeETOK anmasza, rpadura, ¢yinepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aJCOPOIMU PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHMBOrasa, MOJyYEHHE,
coOupaHue, paclio3HaBaHUE U WU3YUYEHUE CBOMCTB YIVIEKMCIIOTO rasza, MIpOBEJCHHE KAaueCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbl U HM3YyYEHHUE MPU3HAKOB HMX MPOTEKaHUS, O3HAKOMIIEHHE C NPOIYKIMEH CUIMKATHON NPOMBIIIJIEHHOCTH,
pelIeHrEe SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTaJlTbl U UX COCTUHEHUS».

MeTa/uIbl M X COeUHEHHS

OO611ast XxapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAaHUU UX MOJ0KeHus B [lepuoanueckoil cucreme
xuMuueckux siementoB JI. . MengeneeBa u crpoeHusi atomoB. CTpoeHHE MeETAIOB. MeTainueckass CBSA3b H
METAJJIMYECKasi KpUCTAIIMYECKAs! PeIETKA. DIEKTPOXUMHUYECKUN PsAJl HANPSHKEHU MeTauioB. OU3nyeckue U XUMUYECKHE
cBoiicTBa MeTaioB. O0mIKe crocoObl MOTyYeHUs: MeTayuioB. [IoHATHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3alUThHI
uX OT Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIFOMUHUMN, OpPOH3a) M UX TPUMEHEHHUE B OBITY U IPOMBIILIEHHOCTH.



[[lenounsie MeTaiuibl: nosioxkeHue B [leprnonnueckoit cucreme xumudeckux 3iemeHToB . . MenneneeBa, ctpoenue
X aTOMOB, HaxoOXJEHHWE B mpupoje. Ou3nueckue U XMMHUUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUIBI HATPHS U Kaiud. [[puMeHeHne EeTOYHbIX METAIIOB U UX COCTMHEHUM.

[I{enoyHO3EeMENbHBIE METAJIIBI MATHUN U KAJIBLIMIL: MOJ0KeHUE B [lepuoandeckoi cucteMe XUMUYECKUX 3JIeMEHTOB /1.
N. MenpeneeBa, CTpOCHUE UX aTOMOB, HaxOXJAeHUE B npupoje. Ou3nuecKkue U XUMUYECKUE CBONCTBA MarHusi U KajbIlUs.
Baxneiie coequHeHNs Kanblus (OKCUI, THAPOKCH, cou). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHCHHS.

AmomuHuii: nosioxenue B llepuonnueckoi cucreme xummueckux sneMeHToB J[. M. MenaeneeBa, CTpoeHUE aToOMa,
HaxoXJeHue B npupoje. Puznueckue 1 XMMUYECKHUE CBOWCTBA aIFOMUHUA. AMQOTEpHBIE CBOMCTBA OKCUJIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B llepmommueckon cucreme xumuueckux siiemMeHToB [l M. MennaeneeBa, CTpoeHHE aToMma,
HaX0XJICHHE B Ipupojie. Pusnyueckrue U XUMUYICCKUE CBOMCTBA xkeme3a. OKCupl, THAPOKCUIBI U conn kene3a (11) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHUE C o0pasllaMyd METaJJIOB M CIUIABOB, MX (DU3NUYECKUMU CBOMCTBAMU, M3YUCHHE PE3YyJbTATOB KOPPO3UU
METAJIJIOB (BO3MOXKHO MCIOJIb30BAHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJACHCTBUSI OKCHAA KalbIM W HATPHUS C
BOJIOM (BO3MOHO MCIOJIb30BAaHUE BUACOMATEPHUAIOB), UCCIEOBAaHNE CBOMCTB KECTKOU BOJIbI, MPOIECCa TOPEHUs JKelie3a B
KHCJIOpOJie (BO3MOXKHO HCIOJIb30BAaHUE BHUJICOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX DPEAKIMA Ha HOHBIL:
MarHusi, Kajublius, adroMuHus, uHka, xeneza (1) u sxenesa (), meam (ll), maOmromeHHMe W OmMHMCaHUE MPOIECCOB
OKpallluBaHMs TJIAMEHU MOHAMM HATpUsl, KaJIusl U Kajablus (BO3MOXKHO MCIOJIb30BAHUE BUACOMATEPHUAJIOB), UCCIEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS M THAPOKCHAA IUHKA, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe
«BaxxHeunIre MEeTaJUIbl U UX COCTUHEHUSD.

XuMHuS M OKPYKAKOLIAA cpea

BemecTtBa U Marepuasibl B MOBCEAHEBHOW JKW3HU 4YesoOBeKa. be3onacHoe HCMoJb30BaHHWE BEUIECTB U XUMHUUYECKUX
peakiuii B ObITy. [lepBasi moMoIIs P XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HCHUE OKpY’Karolllel cpenbl (mpeaenbHas J0oNmycTUMas KOHILEHTpanus BemiecTB, gainee — [1JK).
Ponp xuMum B perieHuu IKOJIOTHIECKUX MPOOIIEM.



Xumuueckuit IKCHepUMEHm:

u3ydeHue o0pasloB MaTepuanoB (CTEKIIO, CIIIaBbl METAJIOB, TOJMMEPHBIE MATEPHUATIBI).

Mesxcnpeomemmnunie ceasu

Peanuzanus MeXNpeaMeTHBIX CBA3EH MpU M3YYEHUH XMMHUU B 9 Kilacce OCYIECTBISIETCA Yepe3 HCIOJIb30BAHHME Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, TaK W TOHSITUH, SBIAIONIMXCS CHUCTEMHBIMU JUIsl OTHACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHbIN (DAaKT, rUmores3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3, KiIaccudukaims,
NEPUOAUYHOCTh, HAOJIIOJIEHUE, 3KCIEPUMEHT, MOJACIMPOBAHUE, H3MEPEHHE, MOJIENb, SBJICHUE, MAPHUKOBBIA 3 deKT,
TEXHOJIOT U, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKJIWJA, H30TONbI, PaTUOAKTUBHOCTH, MOJIEKYJA,
ANEKTPUYECKUH 3apsiji, TPOBOJHUKH, MOJIYIPOBOJHUKH, JUAICKTPUKHU, (POTORIEMEHT, BELIECTBO, TE€I0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAJUIMUECKas PEIIETKA, CIIJIaBbl, (PM3UUECKUE BEIMYUHBI, €IMHUIIBI
U3MEPEHHUsI, KOCMUYECKOE IPOCTPAHCTBO, IIIaHETHI, 3BE3/1bl, CoHLIE.

buonorusa: ¢otocuHTe3, AbIxaHue, Ouocdepa, DSKOCHCTEMa, MHUHEPAIbHbIE YAOOPEHHUS, MUKPOAIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIEC BEILIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpANbI, TOPHBIE MOPOJbI, IMOJE3HBIE HMCKOIMAEMbI€, TOIUIMBO, BOJHBIC

pECYpCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JJMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOIO OOIIEro oOpa3oBaHHUsS JOCTUTAIOTCS B X0 OOydYeHHs
XMMHH B €IUHCTBE YYCOHOH M BOCIHTATCIIBHON JEATEIBPHOCTH B COOTBETCTBHH C TPAJAUIUOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSAMH, MMPUHATHIMU B OOIIECTBE MPaBUIaMH U HOPMaMH TIOBEICHUS
1 CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMAIN3AIMHN 00yYarOIIHXCS.

JINIHOCTHBIC PE3yJbTAaThl OTPaKAIOT TOTOBHOCTh OOYYAMOIIMXCS PYKOBOACTBOBATHCS CHCTEMOW ITO3MTHBHBIX
IIECHHOCTHBIX OPUEHTAIIMIA U PACIIUPECHUE OIBITa ICATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYCCKOMY W HAyYHOMY HACJICIUIO, TTOHMMAaHUS
3HAYCHHUS XMMHYECKON HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJCTh JOCTOBEPHOH HMH(pOpMAIHUEH O
MEPEAOBBIX JOCTIKCHHUSIX M OTKPBITUSIX MHPOBON M OTEUSCTBEHHON XUMHH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

IPEJICTABIICHHUS O COLMAJIBHBIX HOpPMax M MPaBHJIaX MEKJIUYHOCTHBIX OTHOIICHHI B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMITIETCHTHOCTH B OOIIECTBCHHO ITOJIC3HOM, Y4eOHOMCCIICIOBATCILCKON, TBOPYECKOM W APYrHX BHUAAX ACATCIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIEATCILHOCTH MTPH BBIMTOJIHCHUN YIeOHBIX, TTO3HABATEIILHBIX 3a/1a4, BBITOJIHCHUN
XUMHUYECKHUX JKCICPUMEHTOB, CO3JaHUM YYEeOHBIX IPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHMIO M B3aUMOIIOMOIIU B
MPOIIECCEe ITOM yueOHON JeITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE M MOCTYIIKA CBOMX TOBAPHIIEH C IMO3UIIUN
HPABCTBCHHBIX H ITPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33pEHYECCKHE MPEACTABICHUS O BEIIECTBE U XUMHUYCCKOM PEaKI[MH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTABJIAIOIIAE OCHOBY JUISl TOHUMAHHUS CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MPEIACTaBJICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI PUPOIbI, B3aUMOCBSI35X YEJIOBEKA C IPUPOIHOMN CPEOH, O pOJIM XUMUU B ITO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAlpaBlICHHBIC Ha TMOJIyY€HHWE HOBBIX 3HAHUU MO XMMHU, HEOOXOAMMBIE NJIsI OOBSICHEHUS
HaOJII0JaEMbIX IPOLIECCOB U SIBJICHWUW, MO3HABATEIbHOW, MH(MOPMAIIMOHHOM M YUTATENIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOM JMUTEPaTypod, AOCTYIHBIMU TEXHUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

HMHTEpEeC K 00YUYCHHIO U MO3HAHUIO, JII0003HATEIIBHOCTh, TOTOBHOCTb M CIOCOOHOCTh K CaMOO0Opa30BaHUIO, MPOESKTHON 1
MCCIIEI0BATENbCKOM EATETbHOCTH, K OCO3BHAHHOMY BbIOOPY HAINpaBJIEHHOCTH U YPOBHS OOYYEHHUS B JAJIbHEUILIEM;

4) hopMuUpOBaHUS KYJIbTYPHI 310POBbSI;

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKHU Ha 3/I0POBBIM 00pa3 KU3HH,
OCO3HaHWE TIOCIEICTBUH M HENPUATHE BPEAHBIX TMPUBbIUEK (YMOTPEONCHUs aJIKOroJisi, HApKOTHKOB, KYpEHHUS),
HEO0OXOJAMMOCTH COOJIIOICHUS TIPAaBUJI O€30MACHOCTU MpPHU OOpAlllEHHH C XMMUYECKUMH BEIIECTBAMHU B OBITY U pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSA:

UHTEpEC K MPAKTUYECKOMY H3yueHHUIO0 npodeccuil M TpyAa pa3iMyHOrO pojia, YBaXEHHE K TPyAy M pe3ysibTaTaM
TPYJAOBOW JESATEIBHOCTH, B TOM YHCIIE HAa OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHWA MO XHMHH, OCO3HAHHBIH BHIOOD
WHANBUAYAIBHON TPAeKTOPUH TPOAODKEHUS O0pa30BaHUSA C YYETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHbIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHoN Npo(ecCHOHATBbHON AESITENIbHOCTH M PAa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aJalTUPOBATHCS B MPO(PECCHOHAIBHO Cpeje;

6) IKOJIOrHYeCKOr0 BOCIIMTAHUS:

AKOJIOTHUYECKH 11e7ecoo0pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHHUKY JKU3HMU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS,
MOHMMAaHKE IIEHHOCTH 37J0POBOT0 U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DHU3HUYECKOMY
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOJICHUS TPaBIII O€30MacHOr0 MOBEACHUS MPH paboTe ¢ BELUIECTBAMHY,
a TaK)Ke B CUTYaLIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MTOJIydaeMble TIPY N3YYCHUHU XUMUH, IJIs1 PEIICHUS 3a]a4, CBSI3aHHBIX C OKPY’KaroIIeh
IPUPOHON CPENOH, JIJIs TIOBBIIIEHUS YPOBHS 9KOJIOTMUYECKOM KYJIbTYphl, OCO3HAHMS IN100AJIBHOTO XapaKTepa SKOJIOIMUECKUX



npo0JieM U MyTel UX pelIeHHs] TOCPECTBOM METOJ0B XUMHUH, SIKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHHUKAaTUBHOU M COLIMAIBHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAUMMbBIC JUIsl (POPMUPOBAHUST MUPOBO33PEHUSI OOIIEHAYUHbIE
NOHATHS (3aKOH, TEOpUs, MPUHIIUII, TUIIOTE3a, PaKT, cUCTeMa, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOPbIE UCTIONb3YIOTCS B
€CTECTBEHHO-HAYUYHBIX Yy4Y€OHBIX IIpeIMeTax M I[O3BOJIIIOT Ha OCHOBE 3HAaHUM U3 ATHX MPEAMETOB (POPMHUPOBATH
MPEJCTAaBICHUE O UEJOCTHOM HaydyHOM KapTMHE MHpa, W YyHUBEpPCAJIbHbIC Y4yeOHble JEUCTBUSA (IIO3HABATEJIbHBIC,
KOMMYHUKATUBHBIE, PpETYJATUBHBIE), KOTOpbIE O0OecneuynBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHMIO M OCYILECTBICHUIO YU€OHOU IEeATENbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble j1ornueckue aeiicTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHUS MPU OCBOEHWMU 3HAHUN: PACKPBIBATh CMBICT XUMHUYECKHX
MOHATUH (BBIACIATh UX XapaKTEpHbIC NMPHU3HAKHU, YCTAHABIMBATh B3aUMOCBA3b C JAPYTMMH MOHSTUSIMHU), HCIOIb30BATh
MOHSATUSL NI OOBSICHEHUS OTACNIBbHBIX (DAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS KiacCUPUKAIIUU
XUMUYECKUX BEIIECTB W XUMHUYECKUX PEAKIUH, YCTaHABJIMBATh NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMU
U3Y4YEHUsl, CTPOUTH JOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, IETyKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BHIBOBI U 3AKIHOYECHUS;

YMEHUE NPHUMEHSITh B MPOLECCE MO3HAHUS MOHATHUS (MPEIMETHbIE U METAlpPEeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIC)
MOJICNIA, HMCIOJIb3yeMble B XHMHH, MPEoOpa3OBbIBAThH IIMPOKO NPUMEHSIEMBIE B XUMHUU MOJIENbHBIC TMPEJCTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMHUUYECKast opMyJia U ypaBHCHHE XMMUYECKON PEaKINy — MPU PEIIeHUN yueOHO-
MO3HABATEbHBIX 33/1a4, C YYETOM 3TUX MOJICTbHBIX MPEACTABICHUN BBISBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH
U3Y4aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB U XUMHUYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTHU, MPUYHUHHO-
CJIEICTBEHHbBIE CBSI3U U IPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE UCIO0JIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA, a TAKXKE B KAYECTBE OCHOBBI JJIs
(bopMHUpPOBaHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CY)KJICHMI;



NpUOOpETEHNE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3alUd MU TNPOBEACHUIO YUYEHUYECKMX 3KCIEPUMEHTOB, YMEHHUE
HaAO0JII0/IaTh 32 XOJIOM IPOLIECCa, CAaMOCTOSITETFHO MPOTHO3UPOBATH €r0 pe3yibTar, GOpMyIHpoBaTh OOOOIICHHS U BBIBOIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHUS, COCTABIISTH OTUYET O MPOJICTaHHOMN padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MH(OPMALMIO PA3IMYHBIX BHJIOB U (OPM IpPEICTaBICHUS,
MOJIy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJIApHAs JUTEpaTypa XUMUYECKOTO COAEpXaHUs, CIIPaBOUYHbIE MOcoOus,
pecypcbl IHTEpHETa), KpUTUYECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MPUMEHSTh Pa3IMYHbIe METOJIbI U 3alPOChl MPU MOUCKE U 0TOOpE MH(OPMAIMU U COOTBETCTBYIOIIUX JTAHHBIX,
HEOOXOUMBIX ISl BBIIIOJIHEHUS yUYE€OHBIX U [MO3HABATEIbHBIX 33]a4 ONpPEAEIEHHOTO THIA, IPUOOPETEHHE OMbITa B 00J1acTH
UCIIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYyJIbTYpOl aKTUBHOTO HCHOJIb30BaHUS
pPa3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpATh ONTUMAJbHYIO (OpMYy MpEACTaBICHUS HHPOPMALUUA H
WUTIOCTPUPOBATh pEUIaeMble 3a/layd  HECJOKHBIMH CXE€MaMH, [auarpaMmamu, JIpyrumMu @opMamu rpadukd U HX
KOMOMHAIIUSIMU;

YMEHHE UCIOJb30BaTh U aHAIM3UPOBATh B Ipolecce y4eOHOM M HcCaea0BaTeIbCKOM AesITeIbHOCTH MH(POPMAIUIO O
BIIMSIHUH [TPOMBIILIEHHOCTH, CEJIBCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOIIEH MPUPOIHOM CpEbl.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE AeHCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOA€ auanora u (WiM) JUCKYCCUU) N0 CYHIECTBY OOCYKJ1aeMOW Te€MbI, (OPMYIHPOBATH
CBOM MPEIJIOKEHNSI OTHOCUTENIBHO BBIIIOJIHEHHSI PEJIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIIATh MOJYYEHHBIE PE3YyJbTaThl MO3HABATEIbHON NEATEIBHOCTH B YCTHBIX M NHCbMEHHBIX TEKCTaX;
JenaTh TPE3CHTAIMI0 PEe3yJIbTaTOB BBHIMOJHCHUS XUMHUUYECKOTO JKCIepuMeHTa (J1abopaTOpHOrO OImbiTa, JabopaTopHON
paboOTHI 1O UCCIIESIOBAHUIO CBOMCTRB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUS y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABATENbHOW U MCCIEIOBATEIBCKON
JESITeIbHOCTU MPU PEIICHWH BO3HMUKAIOMIMX MpOOJeM Ha OCHOBE yu€Ta OOIIUMX HMHTEPECOB M COIJIACOBAaHUS IMO3ULIUMN
(o6cyxnenusi, 0OOMEH MHEHUSMH, «MO3TOBbIE IITYPMbD», KOOPJIMHAIMS COBMECTHBIX JIEUCTBUH, ONpPEICICHNE KPUTEPUEB 110
OLICHKE KaueCTBA BBITOJIHEHHOW PabOThI U IpyTHUeE).

PeryisiTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:



YMEHHE CaMOCTOSITEJIbHO OIpPEAENATh LENH JAEITEIbHOCTH, IIaHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATh M IpPHU
HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hanbolee 3¢ (eKTUBHBIE CIOCOOBI peuIeHUs] YYeOHBIX U
MTO3HABATENIbHBIX 337]a4, CAMOCTOSITENIbHO COCTAaBJATh WM KOPPEKTHUPOBATH MPEJIOKEHHBI aJIrOpuTM JEWCTBHIA Npu
BBINIOJIHEHUN 33JJaHUI C y4ETOM IOIY4YEHUsI HOBBIX 3HAHUI 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEaKLMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJyYEHHOTO pe3yJbTaTa 3asBJIICHHOM €I, YMEHHE HCIHOJb30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
IIpeIaracMple B YCIOBUM 3aJaHUMN.
HPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX pPE3yJbTAaTOB II0 OCBOCHHIO 0O0A3aTEIBHOTO COAEPKAHMSA, YCTAHOBJIIEHHOTO JaHHOU
¢benepanbHOil pabouell MporpamMMmoi, BBIAEISIOT: OCBOCHHBIE OOYYalOIIUMUCS HayyHbIE 3HAHMs, YMEHHUS U CIOCOObI
AecTBui, ciennduyeckue sk TpeaMETHON 00JacTH «XHUMHsD, BUIBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpPETALNH, TPEOOPA30BAHNIO U MPUMEHEHHIO B Pa3JIUYHbIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.
K xoniry oOydenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y
oOy4Jaronnxcsi yMEHU:
e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHNA: aTOM, MOJIEKYJa, XMMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMECh (OJJHOPOJHAS U HEOJAHOPOIHAS), BAICHTHOCTh, OTHOCUTEIIbHASI aTOMHAsI M MOJICKYJISIpHAS
Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas I0JII XMMHYECKOIO JIEMEHTAa B COCIUHEHUH,
MOJISIpPHBIA 00BEM, OKCHJ, KUCIOTA, OCHOBAHUE, COJb, JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIIECHUS, XUMUYECKAs
peakuusi, KjJacCUpUKalUs peakUuil: peakluu COCIWHEHUS, PEaKIUU PA3JI0KEHUs, PEaKLUUU 3aMeIleHUs, peaKkiuu
oOMeHa, 7K30- U SHAOTEPMHUYECKUE pEaKlrH, TEIIoBOiM 3((deKT peakuuu, sIpo aroma, 3JIEKTPOHHBIN CION aTtoMma,
aTOMHasl OpOUTalb, paJuyC aTOMa, XUMHUYECKasl CBA3b, MOJISIpHASI U HEMOJsIpHAs KOBAJEHTHAs CBS3b, MOHHAS CBS3b,
MOH, KaTHOH, aHUOH, paCTBOP, MaccoBas JI0JIs BelecTBa (MPOLICHTHAS KOHIICHTPAIINS) B paCTBOPE;

e WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUNA U IPUMEHSTH 3TH MOHITHUSA IIPU ONIMCAHUMN BEILIECTB
Y UX MPEBPALCHUH;

e HCIIOJIB30BATb XUMHUUYCCKYIO CUMBOJIMKY IJIs1 COCTABJICHHA (I)OpMy.TI BCIICCTB U ypaBHeHI/Iﬁ XUMHYECKUX peaKHHﬁ;



OTIpE/EIIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX
COCIUHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPENEIEHHOMY KJlaccy COSAMHEHUU MO (GopMyiiaM, BHUJ XUMUYECKOU
cBsi3U (KOBAJICHTHAS! M NOHHASI) B HEOPTAHWYECKUX COCAMHCHUSIX;

PACKpPBIBATb CMBICJI HGpI/IO,HH‘{eCKOFO 3aKOHa J_I . MGHIIGJ'ICCBS,: ACMOHCTPUPOBATh ITOHHUMAHHC HepHOHHqCCKOﬁ
3aBUCHUMOCTH CBOMCTB XMMHUUYECKHX AJICMEHTOB OT HX IMOJOXKCHHUS B Hepnoz[nquKoﬁ CUCTCMC, 3aKOHOB COXpPaHCHUA
MacCChbl BEHICCTB, ITIOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJISIPDHOI'O YUCHH, 3dKOHA ABOF&I[pO;

OIMCHIBATh U XapaKTepH30BaTh TabumuHyto Gopmy [leproandeckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB. Pa3lindaTh
MOHATHUS «TJIaBHas noarpymnmna (A-rpymma)» u «nodouyHast moarpynma (b-rpymnma)», mansie U OOJNbIIHE TEPUOIHI,
COOTHOCHUTH 0003HA4YEHHUs, KOTOpble UMeIoTcs B Tabnuile «llepuoanmyeckas cucrema xumMuueckux snemeHtoB JI. U.
MeHnneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sipa,
00IIIee YKUCIIO0 TCKTPOHOB U PACIIPEICIICHHE UX TI0 3JICKTPOHHBIM CIIOSM);

KJIaccu(DUIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYCCKHE peakiuu (110 YKCIy H COCTaBY
YYACTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY d(hdeKTy);

XapaKTepu30BaTh (OMKMCHIBATh) OOIIME XUMHUUECKHAE CBOMCTBA BEIICCTB Pa3IMUHBIX KIaCCOB, MOATBEPIKIasi ONMCAHKE
MpUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

IIPOrHO3upoBaTh CBOMCTBA BCIICCTB B 3daBUCHMOCTH OT HX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXXHOCTH IIPOTCKAHHA
XUMHWYCCKHUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIOBHAX,

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChl BEILIECTB, MACCOBYIO JIOJF0 XMMHUUYECKOTO PJIEMEHTA
o GopMyJie COeTMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMUYECKOMN
peakuuu;

IIPUMCHATb OCHOBHBIC OIICpaAllN MBICJIMTEIbHOM ACATCIbHOCTH — AaHAJIM3 W CHHTC3, CPaBHCHHC, 0606I_HGHI/IG,
CHUCTCEMATHU3al IO, Knaccn(bm(aumo, BBIABJICHUC TPUYINHHO-CIICACTBCHHBIX CBSI3EH — AJI1 U3YHYCHUS CBOMMCTB BCIICCTB



M XMUMHUYECKHX PEaKIMH, €CTECTBEHHO-HAYYHBIC METO/bI MO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOJCIHPOBAHHUE,
SKCIIEPUMEHT (peabHBI U MBICJICHHBIN);

e CIICJIOBATh IpaBWJIaM II0JIb30BAaHHUS XHMHUYECKOW IMOCYI0M W JJabopaTOpHBIM OO0OpPYIOBAHHMEM, a TAKXKE IMpaBUIaM
oOpallleHHs C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIUSIMHU IO BBITOJHEHHUIO JTAOOPATOPHBIX XUMHYECKHUX OTBITOB
M0 TOJIYYCHHIO M COOHMpaHHWIO Ta3000pa3HBIX BemecTB (BOJOpPOAAa M KHCJIOPOJa), MPUTOTOBIICHUIO PAcTBOPOB C
ONPEAECTEHHON MaCcCOBOM J0JIEM PaCTBOPEHHOTO BEIIECCTBA, INIAHUPOBATH U MPOBOAUTH XUMUUYECKHAE HKCIIEPUMEHTHI
10 PacIO3HABAHUIO PACTBOPOB MICIIOYCH M KUCIIOT C MTOMOIIBI0 HHAMKATOPOB (JIakmyc, (heHoITaaCHH, METHIOPAHK
U IpyTHe).

K xoniy oOydenus B 9 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y

oOy4JaronmMxcst yMEHUM:

e PacCKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX MOHATUI. XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA, MOH, KATHOH, aHUOH,
IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTbD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHMCIICHUS, XUMUYECKas
peakuusi, XUMUYECKas CBsI3b, TEIIOBOM 3(PQEKT peakluuH, MOJib, MOJSPHBIA OO0BEM, PacTBOpP, 3IEKTPOJUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAs] OUCCOLMAlMsA, pEakUMM HMOHHOrO OOMEHa, KaTajau3arop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHUMblE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU, OKUCIHUTENb,
BOCCTaHOBHTEIIb, OKUCIICHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM()OTEPHOCTh, XMMUYECKas CBs3b (KOBaJCHTHaf,
MOHHAs, METAIUTMYECKAsT), KPUCTAILTMUECKAsl PeMIETKA, KOPPO3KSI METAJIIOB, CILIaBbl, CKOPOCTh XUMHUECKON PEaKIIHH,
npenenbHo nonycrumas konnentpanus [1/IK BemecTsa,

e WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATUNA U IPUMEHSTH 3TH MOHITHUA [P ONMCAHUU BEILIECTB
Y UX MPEBPALCHUM;

e HCIOJH30BATh XUMUYECKYIO CHUMBOJIUKY ISl COCTaBIICHUs (DOPMYJT BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIHA;

e OMNpENEsATh BaJEHTHOCTb M CTENECHb OKUCICHHUS XHMHUUYECKHUX JJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIAcCy COEAMHEHHM 1o (opmyiaM, BHJA XUMHYECKOW CBS3H



(koBaJsIeHTHAsI, HOHHAs, METAIMUECKAsA) B HCOPTaHUYCCKUX COCTUHCHHUSX, 3apsijl MOHA 10 XUMHUUYECKOH (opmyie,
XapakTep Cpeapl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCAWHECHUM, THUN KPUCTALIMYECKOW PEIIETKH KOHKPETHOIO
BEILIECTBA,

packpbiBaTh cMbIci [lepuoauueckoro 3akoHa JI. M. MeHnpaeneeBa U JEeMOHCTPUPOBATh €r0 MOHUMAHHE: ONUCHIBATH U
XapakTepu3oBaTh TaOMUuHyI0 (opmy I[leproandeckoil CHCTEMBl XHMMHYECKHX DIIEMEHTOB. pa3jiMyaTh IOHSTHS
«rmaBHas moarpymnmna (A-rpynma)» u «modouHas moarpymmna (b-rpymma)», Maiibie u 00JbIINE TEPUOJIbI, COOTHOCHTD
0003HAYCHHS, KOTOPbIC MMEIOTCS B NEPUOJIMYECKON TaOJIMIE, C YHCIOBBIMU XapaKTCPUCTUKAMU CTPOCHHS aTOMOB
XMUMHAYECKHX 3JEMEHTOB (COCTaB W 3apsj sAapa, oOIee YHCIIO SJICKTPOHOB U pacHpeieiicHHe MX IO 3JICKTPOHHBIM
CJIOSIM), OOBSACHSTH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJIEMEHTOB U MX COCIMHECHUH B Mpeieax MajbIX
MIEPHOIOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(PHUIIMPOBATH XMMHUECKHE dJICMCHTHI, HCOPTraHMUYECKHE BEIIECTBA, XUMHUECKHE peakiuu (110 YKCIy U COCTaBY
YYaCTBYIOIIUX B PCEAKIMHM BEIISCTB, IO TEIIOBOMY 3(P(EKTy, MO0 M3MEHECHHUIO CTEICHEH OKHCIICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOUIME W creluDUIeCKUe XMMUYECKUE CBOMCTBA MPOCTHIX M CJIOXHBIX BEIICCTB,
NOATBEPXKAAsl ONHUCAHUE IIPUMEPAMH MOJIEKYJSAPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XMMHUYECKUX
peaKkuui;

COCTaBJISITh YPAaBHEHHS DJIEKTPOJUTHYECKOW NUCCOLUMALMU KHUCIIOT, LIEJIO0YEHd M COJIEH, TMOJHBIE U COKPAlIEHHBIC
YpaBHEHUS PEAKIMi HOHHOTO 0OMEHA, YPAaBHEHHS PEAKITUH, TTOATBEPIKIAIONINX CYIIECTBOBAHUE T€HETUYECKOMN CBSI3U
MEKY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEIACTBOM COCTABIEHUSI JJIEKTPOHHOTO
OaylaHca dTUX peaKIuii;



ITPOTrHO3HUPOBATH CBOMCTBA BCOICCTB B 3aBHUCUMOCTU OT HX CTPOCHHA, BO3MOKHOCTH IIPOTCKAHUA XUMHYCCKHUX
npeBpameHI/Iﬁ B Pa3JIMYHbIX YCIOBHAX,

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJI0 XMMHYECKOTO 3JIEMCHTA
o (opmysie COeTMHEHHSI, MacCOBYIO JIOJIIO BEIISCTBA B PaCTBOPE, MPOBOJANTH PACUETHI 110 YPABHCHUIO XHMHYCCKOM
peaxiuuy,

coOI0/IaTh TMpaBwWia IMOJIb30BAaHUS XMUMHUYECKOW TOCYJ0M U J1abopaTOpHBIM O0OpYJOBaHUEM, a TaKXkKe IpaBuia
oOparieHus ¢ BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKUX OIBITOB
0 TIOJTYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEMIECTB (aMMHUaKa M YIIIEKHCIIOTO ra3a);

MPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAaUECTBEHHBIN COCTAB pa3JIMUHbIX BEIIESCTB: PACIIO3HABATH OIMBITHBIM ITyTEM
XJIOpUI-, OpoMua-, HOAKUI-, KapOoHaT-, pocdar-, cunukar-, cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U MOHBI
M3YUYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINUE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEILIECTB,

NPUMEHATH OCHOBHBIC OIEpaIliil MBICIHTEILHOW JIEATEIHPHOCTH — aHajiW3 W CHHTE3, CpaBHEHHE, 000OIIcHWE,
CUCTEMAaTH3AIINIO, BBISBICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3eH — JIJII M3yYEHUS] CBOWCTB BEIIECTB U XUMHUYECKHX
peakIuii, eCTCCTBCHHO-HAYYHBIC METOJbI TMO3HAHHWS — HAOIOJCHUE, M3MEPCHHE, MOJICIMPOBAHUE, SKCIICPUMCHT
(pcaJIbHBIN M MBICIICHHBIH).

IloypouHoe muIaHMpOBaHHUE:

KounyecTBOo yacoB
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/u IPOrpaMMbl Beero Kontpoabuel  TIpakTHYeCKH  oGhazopaTennuble

e padoThbl e padoThl pecypebl



Pa3nen 1. BemecTBO M XUMHUYecKHe peaKIIuu

[ToBTOpEHME 1 yriTyOJIeHHE 3HAHUIT

1.1
OCHOBHBIX pa3JIe]IoB Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHX
' peaxiui
13 DIIEKTPOIMTHIECKAS TUCCOUALIMSL.

XUMHUYECKUE PEAKIIUU B paCTBOPAX

Hroro no pazneny

Pa3znen 2. Hemera/iibl M MX COeTHHEHUSA

91 OO011ast XapakTepUCTHUKA XUMHUECKUX
' snemeHToB VIIA-rpynmnsl. ['anorenst

OO011ast XapakTepUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé
COEIIMHEHUS

O6H_[aﬂ XapaKTCPUCTHKA XUMHUYCCKUX

2.3 anemeHToB VA-rpynmsl. A3oT, pochop u

nX COCINHCHUA

OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 anemMeHToB |VA-rpynnsl. Yriuepoa u
KPEMHUU U UX COCTUHECHUS
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Uroro no pazgeny

Pasznen 3. MeTa/L1bl H UX COCIMHCHHUA

3.1 OO11ne cBOMCTBAa METAIIOB

3.2 Baxxneinine MeTaibl U UX COSTUHEHUS

Hroro no pazgeny

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa n MaTCpHraJibl B ’)KU3HU YCIIOBCKA

Hroro no pazneny

Pe3epBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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