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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMHH Ha YPOBHE OCHOBHOTO O0OIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IpPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHBIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIIUTaHUA U C YU4ETOM KOHLENLUHU MPENnojaBaHus y4eOHOro mnpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOwell crpareruun oOydeHus,
BOCIIUTAaHHUSI W Pa3BUTHA OOYYaIOIIMXCA CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIHBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KaHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOXKHOCTH MpeaAMeTa s
peanu3anuy TpeOOBaHUH K pe3ylibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-ITO3HABATENbHOMN
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
IpeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT GOPMHUpPYEMBbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH JJIsi caMopa3BUTHS W (OpMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHMOHATIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCHOHAIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00ecredyMBarOTCs CHEIU(PUKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha OIpe/IeIEHHOM JTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OmIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4arolMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl NMPOrpaMMbl MO XUMHHM c(OpMHpPOBaHAa Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msydeHuro. CopepaHHe CKJIAAbIBAETCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEIOBATEIbHOIO Pa3BUTHA 3HAHMM HA OCHOBE
TEOPETUUECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBIEHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEILIECTB B pAaCTBOPAX.



TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIHUU OOBSACHEHHS M NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4HOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METO/laM T03HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C TMpPHUBJICYEHUEM 3HAHUMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pusuka. 7 Kiace.

[Tpy n3yyeHny XMMHUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUIM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOIo IMpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIHMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOIIEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU N3YYEHHUH BELLECTB U XUMUYECKUX pEaKLuil, B
(GOpMHpPOBAaHMM W Pa3BUTHM [I03HABATEIbHBIX YMEHUH M HX IPUMEHEHUH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallleHHus C BeLIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipn w3ydeHWH XMMHM Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHNE MHTEIUICKTYAIBHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHuYeCKoe MNpHoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyyHbIM  METOJaM  IIO3HaHUS,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEIbHOCTH, MO3HAHHMS U CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPYKAIOLIEr0o MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUU XUMHMH, NPUMEHATh MX TMpH peleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajJbHEUIIero 00yueHus..

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kmacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHavajbHBIC XUMHYCCKHE TOHATHS

IIpeamer xumuu. Poilb XMMHM B >KM3HM 4YeJIOBEKa. XMUMHA B CHUCTEME HayK. Tema u
BenlecTBa. dusnueckne CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [loHsATme o
METO/1aX MO3HaHMs B XUMHH. UHnCThIe BemecTBa u cMecu. CiocoObI pa3/iesIeHUs CMECEH.

ATOMBI M MOJIEKYJBbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[IpocThie U clloXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHAST MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonuuectBo BemecrBa. Monb. MoinsipHas macca. B3auMocCBs3b KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMysiaM XUMHUYECKUX COSAMHECHU.

®u3nueckue M XMMHUYECKHUE SBICHUSA. XUMUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUEe ypaBHeHHUs. Kimaccupukanuss XUMHYECKIX peakuuit
(coenuHeHus1, pa3IoKEeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOW, IMpaBWjiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHus ¢ 1abOpPaTOpHBIM OOOPYIOBAHUEM, M3YYCHHE W ONHUCAaHWE (PU3NYCCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYyIKE, KUIIEHWE W KOHJIEHCAIMs BOJIbI) U XUMHUUYECKUX (TOPEHHE CBEYH,
MIPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HabIt01eHue
M ONHCAaHWE TPHU3HAKOB MPOTEKAaHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue ruapokcuaa menu (1) mpu
HarpeBaHuu, B3auMoOJeicTBue xene3a ¢ pactBopoM conu meau (1), usyuenume cnocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHWE OYUCTKA IOBAPECHHON COJM, HAONIOJCHUE W ONKCAHHC
pEe3yNbTaTOB IMPOBEIACHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUsS MAacCChl, CO3/1aHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHelinue nmpeacTaBuTe I HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciopoja B mpupoje, GU3ndeckue U XMMUUECKHUe CBOWCTBA (peaklud TOPEHHUS).
Oxkcunpl. Ilpumenenne xucinopoga. CrmocoObl TMONYYEeHHsS KHCIOpOJa B JIa0OpaTopuul U
MPOMBINIIEHHOCTH. KpyroBopoT kucinopona B mpupoge. O30H — amaoTporHas MOAHQPHUKAIUS
KHCIJIOPOJA.

TemnoBoit >hPexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YpPaBHEHHUS, JK30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — »nsnemeHT u mpocroe BemiecTBO. Haxoknenwe Bomopoaa B HOPHUPOJE,
buznyecKkue 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOOBI oNydeHusi. KucioTsl u comu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACBIIICHHBIE PacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje. MaccoBas [10Jisl BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBAa BOoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa M OYHUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss nHeopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukarmuss OKCHIOB:
coneoOpa3yroiue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHnkiarypa
OKcUI0B. U3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. du3nyeckne M XHMHYECKHE CBOWCTBA OCHOBaHWH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucnot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa KUCHoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @uzndeckue U XUMUYECKHE CBoMcTBa coisieil. [lomydenue
COJIEH.

['eneTndeckast CBSI3b MEXKIYy KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OIpeeNieHHue COJEpKaHUsl KUCIOpOoJaa B BO3AyXe, MOIyICHHE, COOMpaHHe,
pacro3HaBaHME€ M HM3y4Y€HHE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBHUSI BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUs: TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3aumozeiicTBue Boaopona ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOW PAcTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jed pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METajslaMH,
peakuuMii HEUTpaJM3alHM, T[OJY4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNUE SKCIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxuenmme
KJIACChI HEOPTraHUYECKUX COCTUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /. U.
MenpnesieeBa. Ctpoenne aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAMKA XUMHUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJHBIX DJIEMEHTOB (II€JIOYHBIC U MIETOYHO3EMENbHBIE METAIUIbI, TaJOTeHbl, MHEPTHBIEC T'a3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCHIIBI M THAPOKCHUJIBI.

[lepnonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. U.
MengeneeBa. KopoTkomepuonnas u JaiuuHHONepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux siemeHTtoB JI. WM. MenneneeBa. Ilepuonbr u rpynmbl. PU3MYECKH CMBICI
MOPSAKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX sanep. HM3ortomsl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX JIeMEHTOB [lepnoanueckoil CuCTeMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u Ileproguyeckoil cUCTEMBbI XUMUUYECKHUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momnsipHas u HEMOJsIpHasT) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHAas CBS3b.

Crenenp  okucieHusi. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpouecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3loB BEIIECTB METANIOB M HEMETaIOB, B3aHMMOJCICTBHE THMJIPOKCHA
LMHKAa C pacTBOpaMH KUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKINK (rOpeHre, Peakiiuy pa3ioKeHHs], COSTUHEHN).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H MPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISETCA
Yyepe3 HCIOJIIb30BAaHME KakK OOIIMX €CTeCTBEHHO--HAYYHBIX TIOHATHH, TaK U TOHSTHH,
SIBJISIFOIIMXCSI CHCTEMHBIMU TSI OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajau3,  CUHTE3,  Kiaccuukanus,  MEPUOJAUYHOCTh,  HAOMIOIEHHUE,  DKCTIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®duszuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHWJA, HN30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3aps], BEIIECTBO, TelIO0, O00BEM, arperaTHOe



COCTOSTHUE BEIECTBA, a3, (PU3WYECKUEe BETUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHBbIE TMOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuit 3akoH. Ilepmoanueckass cucrema xuMuyeckux osseMmeHtoB J[. .
MenpneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPUOIOB, Kallks, KalblUs U WX COCOUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMeHTOB B [leproanyeckoit cucteMe U CTpOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIIA KPUCTAIMYECKOM PEIIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccupukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMUXCS K Pa3IMYHBIM KJjaccaM HEOPTaHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIYy M COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3((eKTy, Mo H3MCHCHHIO CTEIeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINHU, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[TonsiTrie o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHEe O TOMOTeHHBIX M TETEPOTCHHBIX peakuusx. [lonsTtue o
kartanu3e. llonsarue o XumHueckoM paBHOBecHU. DakKTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIUU U TOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, DSJICKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBleHHE YPAaBHEHHMHM OKHUCIUTEIHHO--BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BHUJIAMU XUMHUYECKOM CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcClIOBHS MPOTEKaHUS peaklnii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHWI M COJIE B CBETE
MPEJCTaBICHU 00 SIEKTPOIUTUYECKON auccoruainui. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMIJICHHE C MOJCIISAMH KPUCTALTMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
HCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(bakTOpoB, UCCIETOBAaHHUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOIUAIIUN
KHUCJIOT, Ieio4Ye U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PEaKIHii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajiKa, BBIJICICHHE Ta3za, oO0pa30BaHHWE BOJBI), OMNBITOB, WUIIOCTPUPYIONIUX MPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKIUN (FOpEHUe, peaklMu pPa3joKEHHUs, COCIUHEHUS),
pacro3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtasibl M MX coeTUHEHMSI

OO0mass xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHBIC
crenieHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOTCHOB.
XvMHYEeCKHE CBOWCTBA Ha MpHMepe Xxjopa (B3aMMOACHCTBHE C MeTajllaMd, HEeMeTalllaMH,
mienoyamu).  XuopoBopopon. ConsiHas KMCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,



npuMeHeHue. [[eficTBre X10pa U XJIOpOBOJOPOa HAa OpPraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
1 X HaXO0XJIECHUE B IPUPO/JIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (puU3MuUEcKUe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XUMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, (PU3MYECKUE M XUMHUYECKHE CBOICTBa
(oOme Kak MpeNCcTaBUTENs Kiacca KUCIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHus cepHOoil KucioTel. Ilpumenenue
cepHOi kucnoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyabgaT-uoH. Haxoxnenue
ceppl M €€ COeOUHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMH Cepbl (KHCIOTHBIE OXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLECHUS.

OOmas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHHsS. A30T, pacHpoCTpaHeHHWE B MpUpoje, (HU3UYECKUEe U
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MOJIydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHne HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puszndyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kKucioTa,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, mosyuyeHue. Mcmonb3oBanue ¢ocdaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHU.

OOmas xapakrepuctuka 31aeMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTpPOEHHUsSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpO/l, aJUIOTPOIIHbIE MO (UKAIINM, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U IpPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3p@ekT. YronpHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKMX BEHIECTBAX KaK O COECIMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWUJICH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OHOIOTHYECKN BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepHalbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJyYEeHHE U TPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmmue mnpenacrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobiembl
0€30MMacHOr0 UCMOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TaJlor€HOB M MX COEJUHEHHH (BO3MOXKHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE



BUJICOMATEpHANIOB), HaOMIOJeHHe Tmpolecca OOyrIuBaHUSL —caxapa TOJ — JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUCHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeINUHEHUN
(BO3MOKHO MCIIOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-noH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW Aa30THOM KHUCIOTHI C MeJIbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymaepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHUEe, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33Ja4y Mo Teme «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/libl M MX COCIUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAUIMYECKas KPUCTAJUTHYECKas
peméTka. DIEeKTPOXUMHUYECKUN psif HanpsbDKeHUH MeTawioB. PU3MUEeCKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe CrocoObl MONMy4YeHHsS] METAUIOB. [IOHATHE O KOPPO3WU METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[[{eounble MeTaNIBL: TIOJIOkKEHUE B Ileproanyueckoil cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[[{eouHO3eMeNnbHBIE METAIbI MarHuid M KajabUui: nojoxkenue B Ilepuogmueckoit
cucreme xumuudeckux snemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XICHUE B
npupoge. Pusnueckue U XMMUYECKUE CBOMCTBA MarHus M Kanblus. BaxHeilmme coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXXJeHUE B mpupoze. Ousznyeckrue U XUMHYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlTFOMUHHSIL.

Kenezo: mnomoxenue B Ilepronnueckod cucrtemMe XUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpO€HHUE aToOMa, HaXoXJeHue B npupojae. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (III), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/lIOB M CIJIaBOB, WX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIB30BaHHE BUIECOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KalIbIUs U HATPUS C BOJIOHM (BO3MOKHO MCIOIB30BaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKeie3a B
KucIoposie  (BO3MOXKHO  HCIIONB30BaHWE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KajbIvs, aJIIOMUHUSA, [IMHKA, xene3a (II) u xenesa
(III), memgu (II), HaGmroIeHNE W OMHCAHUE MPOIIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpHS,
KaJiis ¥ KabIus (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/JIA AIFOMUHUS U THUIPOKCU/IA IIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHelme MeTalIbl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia



BemectBa u maTepuansl B HOBCEIHEBHOM KU3HU 4YENIOBEKA. be3omacHOEe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax M
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenbHas JOMyCcTUMasi KOHIEHTpaLus
BemecTs, nanee — [1JIK). Ponb xumun B pereHun 3K0I0rn4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

U3ydeHre o0pa3IoB MaTepPHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIHI).

Mescnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U MOHATHI,
SABJISIOIIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpusd,
aHaIM3,  CHUHTE3,  KiIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUN 3apsj, M[POBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKash pemi€Tka, CIUIaBbl, (U3NUYECKHE BEIHYUHBI,
€IUHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YAOOPEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MIUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XO7le 0O0Y4YEHUsI XMMUU B €JUHCTBE YU4EOHOM M BOCIIUTATENbHOM 1EATEIIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM ¥  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpPaBUIAMHU M HOpPMaMM HOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS U COLIMATIM3ALMN O0yYarOIUXCA.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpeHHE ONbITa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOr0 BOCTIMTAHMA:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJBTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, MOHMMAHUS 3HAU€HUs XUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOIEeCTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON HMH(OpMaIueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpa’IaHCKOr0 BOCIIUTAHUS:

IIPEJICTABICHUS] O COLMAJIBHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE, =~ KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIJIEHUS K
B3aMMOINOHMMAHUIO M B3aUMOIIOMOILM B MpOLIECCe 3TOM y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEHd C TMO3MLIMM HPaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;



3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BEIIECTBE W  XUMHUYECKONW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKM MU COCTABJISIIOLIME OCHOBY JUIS
MOHMMAHUA  CYHIHOCTH  HAYYHOW  KapTUHBI MHpa, MpPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIbI, B3AUMOCBSI3IX YEJIOBEKAa C MPUPOJHON CPENoi, O poiau
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHBbIC HA TMOJYyYEHHWE HOBBIX 3HAHUU IO XHUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUH, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M MO3HAHHIO, JI0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOSKTHOW W HCCIIEAOBATEIHCKOW JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBIEHHOCTU U YPOBHS 00y4YEeHHUS B NajbHeHIIEeM;

4) popMuUpoOBaHUSs KYJbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTU JKHU3HH, OTBETCTBEHHOTO OTHOIIEGHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 >KW3HH, OCO3HAHHWE TMOCIEACTBHA W HENPHITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HapKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
nmpaBwI 0E30MaCHOCTH TPH OOpAlIeHHUH C XHUMHYSCKHMHU BEIIECTBAMHU B OBITY W pCaIbHON
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuyHOro poja, yBaxeHHe K
TPyLy U pe3yjabTaraM TPYAOBOWU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
MNPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYATbHOW TPACKTOPUU
MPOJOJDKCHHSI O0pa30BaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi mpodecCHoHaIbHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH a/IallTUPOBATHCA B MPOGECCHOHATBHOM CPE/IE;

6) 3K0JIOrM4eCcKOro BOCIUTAHMS

HKOJIOTHYECKU 1IETIECO00pa3HOEe OTHOIICHUE K MPUPOJIEC KaK MCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYAITUAX, YIPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TIPHUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM M MyTel MX pelleHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B
MMO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIBLHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pPe3yJNbTAaTOB BBIACISIOT 3HAUUMBIE IS (POPMUPOBAHUS
MHPOBO33PEHHUS OOIEHAYYHBIC MOHSATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIC NEHCTBUS (IIO3HABaTEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphIE 00€CreunBarOT (POpMHUpPOBAHUE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIIbHOCTH.

Ilo3naBaTenbHBbIE YHUBeEPCAJIbHbIE YUeOHbIE AeiCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUS WCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TIPU OCBOCHHHM 3HAHHIA:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBLACNATH HX XapaKTepHbIE MPU3HAKH,
YCTaHABIWBATh B3aUMOCBSI3b C JIPYTUMHU MOHATHUSIMH), UCTIOJIB30BaTh TOHATHS ISl OOBICHEHHS



OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATb OCHOBAHUS M KPHUTEPUU IS Kiaccu(UKauu
XMMHUYECKHX BEIECTB M XMMUYECKUX PEAKIMHA, YCTaHABIUBATh IPUUYUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMU U3Y4EHUSs], CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), €1aTh BBIBOJBI U 3aKIIIOYEHHUS;

yMEHHUE NMPHUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMUYECKHE (3HAKOBBbIE) MOJEIH, HCIOJIb3yeMble B XHMMH, IPeoOpa30OBbIBATH IIMPOKO
NpUMEHSeMble B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pEleHUH Yy4deOHOo-
MO3HABATENBHBIX 33734, C Y4YETOM OSTHUX MOJEIBHBIX TMPEACTABICHUN BBIBIATE U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEUMS B U3Y4aeMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble nccienoBarejbckue 1eHCTBUSA:

YMEHHUE HCIOJb30BATh MOCTABIEHHbIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsi (DOPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0/I0M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3ynbTar, (HOopMyIHpOBaTh OOOOIIECHHS W BBIBOJBI IO PE3YJbTaTaM IPOBEIAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHON padoTe.

Padora ¢ undopmanmeii:

yMeHHue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMALMIO PA3IMUHBIX BUI0B
1 OpM MIPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIONYJISIpHAsT TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHblE [0ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHUE IPUMEHSTh Pa3IMyHble METObl U 3aMPOCHl MIPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNieNIEHHOr0 TUIa, MPHOOpETeHUEe OIblTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHUS PAa3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAJbHYIO (HOpPMY MpeCTaBICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATh peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduky U UX KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON U HcCiIeloBaTelbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOTI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOAHON CPebl.

KoMMyHUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe jauanora M (WIKM) IUCKYCCHU) IO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIHPOBATh CBOM NPEAJIOKEHHS] OTHOCUTEIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl IO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eNlaTh TPE3EHTAUIO0 pPEe3yJIbTaTOB BBIMOJHEHHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO HMCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABAaTENIbHON U
HCCJIEIOBATENIbCKON NIeATEeIbHOCTH MpPU PELICHUH BO3HMKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJAcoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACMCTBUIA, ONpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITTOJIHEHHOM paboTHI U JApyTHE).

PeryasiTUBHbIE yHHBepcaJbHbIe Y4eOHbIE AeiicTBUA:

YMEHHUE CaMOCTOSITENILHO ONPEAEIATh eI AesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATENbHOCTh, BBIOMpATh



HanOonee HS(QeKTuBHbIE CIMOCOOBI pelIeHHs Y4eOHbIX M [O3HABATENbHBIX 33724,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBUH NpU
BBIIOJIHEHUH 33JaHUH C y4€TOM TMOJNy4YeHHs HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAraeMbI€ B YCIIOBUU 3a/IaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB MO OCBOCHHIO O053aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpbHOH pabouell IporpamMMol, BBIJIENAIOT: OCBOCHHBIE
0o0y4yaromuMHUCsT HAy4yHbIE 3HAHWS, YMEHUS M CIOCOOBI JEHCTBHM, CHErupHUECKUue s
OpeIMETHON 00s1acTH «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUA, €ro
MHTEPIpEeTaLnH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUIX.

K kxoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: aTOM, MOJEKYsIa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XHUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMUYEeCKas peaKiusi, Kiaccuukamnus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U 3HJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (eKT peakuuu, siApo aToMa,
AIIEKTPOHHBIN CJIOM aroma, aToMHasi opOuTalb, pajlyc aromMa, XUMHUYECKasl CBS3b,
HOJISIpHAst M HENoJsipHas KOBAJIECHTHAs CBs3b, MOHHAs CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas A0 BellecTBa (IPOLEHTHAsI KOHLIEHTPAallKs) B PaCTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

® UCMOJb30BATh XUMHUUYECKYIO CHUMBOJHMKY U1 COCTaBlIeHUs (OpMyn BeEIeCTB U
YPaBHEHMH XMMUYECKUX pEaKIHii;

® OmNpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMmysiaM, BHJI XHMHYECKOH CBs3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpHUPOBATH
IIOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosiockeHus B Ilepumonnueckoil cucreme, 3aKOHOB COXPaHEHMsSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOIMuHyio ¢opmy Ilepuonnyeckoil cucTemsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moarpymnmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
aneMmeHToB [I. Y. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0lllee YHUCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;



NPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH MPOTEKAHHUS XUMUYECKHUX TPEBPANICHAN B PA3IHYHBIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJISIPDHYIO U MOJIAPHYIO MAaCChl BCIICCTB, MAaCCOBYIO
JIOJII0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIlnm;

MNPUMCHATH OCHOBHBIC OIICpalnun MBICIIUTEIBbHOMN ACATCIIbHOCTH — aHaJIu3 M CHUHTC3,
CpaBHEeHHE, 0000IIEeHUE, CUCTEeMATH3AIMIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBS3€H — JUISI M3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIIHH,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAaHUS  —  HAONMIOJACHHME,  HM3MEpEHHE,
MOJICIIUPOBAHKE, IKCTICPUMEHT (pealbHBIA ¥ MBICJICHHBIH );

ClIeIOBaTh TpaBWJIAM IOJIb30BAHUS XUMHYECKOW TMOCYyIod U  J1abopaToOpHBIM
000pyI0OBaHHEM, a TaKXe MpaBHJIaM OOpalleHUsi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMH 10 BBIOTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
U coOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONpEACIEHHON MAaCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TPOBOJUTh XMMHUYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB IICIOYCH U
KHCJIOT C IOMOIIBIO0 UHIUKATOPOB (JIAKMYC, (EHOI(PTATICHH, METUIIOPAHIK H JPYTHE).

K koHmy obydenust B 9 Kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYEecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJUTHYECKAs IUCCOIMAINS, PEaKlUu HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ PEAaKIUU,  OKHUCIHUTENIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTb, XUMHUUYECKAs CBA3b
(koBaJleHTHasl, WOHHAs, MeETAIMYecKas), KpUCTAIUIMYECKas peméTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeaeNbHO IOIyCTHMast
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHSTHS IIPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBICHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKON
dopMyrie, XxapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIch [lepuoandeckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepu30BaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XHMHUYECKHUX OJJIEMEHTOB: pa3nyaTh TMOHATUS «rJIaBHas moarpymnma (A-
rpymmna)» u «mobounas moxarpynma (b-rpymma)», Mameie W OONBIINE TEPUOMIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B IEpPUOAMYECKON Talnuue, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sizipa, oOlIee YnuCiIo IEKTPOHOB U paclpeiesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTH B H3MEHEHMH CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX MEPUOJIOB U IJIABHBIX NOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YUCIy U COCTAaBy Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, N0 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) OOLIME U crHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIMX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHUS DJICKTPOIMTHYECKON JTUCCOLMALMU KUCIIOT, LIEJIOUEH U COJIEH,
IOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklMil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLU,
NOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXJIY BELIECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PEaKLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHbIX YCIOBUSAX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaKLnuu;

coONoaTh TMpaBWa IOJI30BAHHMSI XMUMHYECKOH TOCYIOH U JabopaTopHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHBI COCTaB Pa3jMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHUI-, OpoMHI-, MOAUI-, KapOoHat-, docdar-,
CHJIMKAT-, Cyiab(aT-, T'MIPOKCUA-MOHBI, KATHOHbI AMMOHMS U HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O00O0OIIEHHEe, CHUCTEeMaTU3alUI0, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUISI M3Y4YEHMsS CBOMCTB BEIIECTB M XUMHYECKHX PEaKLIHH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOIIOAECHUE, U3MEpEeHUe, MOJCIUPOBaHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4ac0
Ne HaumeHoBaHue pa3iesioB U HHECTBO I K: po e IpakTiueckue JuaekTpoHHbIe (UU(pPOBbHIE)
/ HTPOJIbLHEI THYECKH 6
n/n TeM NMPOrpaMmbIl Bcero paGoThi paGoTI o0pa3oBaTe/ibHbIE PECYPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 1 ) bubnmoreka [JOK
’ MPaKTUYECKON JIeATETHbHOCTH https://m.edsoo.ru/7f41837¢
yenoBeKa
12 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
’ peaKInH https://m.edsoo.ru/7{41837¢
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
71 Bosnyx. Kucnopoa. [lousarue 6 bu6mmoreka [JOK
’ 00 okcHaax https://m.edsoo.ru/7f41837c¢
29 Bonopoa.Ilonstue o kucnorax ] 1 bubnnorexa [JOK
) U COJIIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
) OCHOBaHHUSIX https://m.edsoo.ru/7f41837c¢
OCHOBHBIE KJTIACCHI bubnuorexa [JOK

24 . 11 1
HEOPraHWYECKUX COCAUHEHUIN

https://m.edsoo.ru/7141837¢

Wroro no pazneny 30

Pazgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

Ilepronnuecknii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3aeMeHToB /1. M.
Mennene-eBa. CTpoeHue

3.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
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aTomMa

Xumudeckas CBS3b.

32 OKHUCIUTEIHLHO- 8 Bubmaorexa LOK
BOCCTAHOBHTEIBHbIC PEAKIIH https://m.edsoo.ru/7f41837¢
bu6anorexa [LIOK
Hroro no pasneny 15 https ://m.edscL)E).ru/7f4 1837¢
Pe3epBHOE Bpemst 3 bubamotexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m IporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypebi
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIUA
11 [ToBTOpenue u yriybiaeHue 3HaHHUHA 5 ) Bu6muoteka LJOK
) OCHOBHBIX pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAS JUCCOLHAITHSI. 3 1 1 bubmmoreka [JOK
) XHUMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
71 OO61mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnnoreka [JOK
) anemeHToB VIIA-rpynmbl. ["amorenst https://m.edsoo.ru/7f41a636
2| o : BuGmorea 110K
' PYHTBL 6P https://m.edsoo.ru/7f41a636
COCTUHEHUS
23 omewenton VAnpynma, Asor. docpopunx 7 1 BuGmoresa LIOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COCITMHEHUS
e | o g 1 , Bomoenox
' . PYIIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Htoro no pazneny 25
Pa3nen 3. MeTasuibl 1 MX COeIMHEHUS
3.1 OO0mme CBOMCTBA METAINIOB 4 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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3.2 Baxxueiimue MeTanibl 1 UX COSTUHEHUS

bub6numoreka [IOK

16 https://m.edsoo.ru/71f41a636
Hroro no pazgeny 20
Pasznea 4. Xumusi 1 oOKpyskamomas cpeaa
4.1 BeiiectBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 Bubmaorexa IIOK
’ m p https://m.edsoo.ru/7141a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 Bubmiorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET



