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INOACHUTEJIbBHAS 3AIINCKA

Pabovas mporpamMma MO XMMHHM  COCTaBJI€Ha B COOTBETCTBUU C TPEOOBaHHSIMHU
denepanbHOr0  roCyJapCTBEHHOTO  00pa30BaTEIbHOTO  CTaHAApTa OCHOBHOTO — OOIIEro
oOpa3oBaHus, Ha ocHoBe DenepanbHON paboyel mporpaMMbl OCHOBHOIO 00LIero oopa3oBaHus
[0 XMMHUH, OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO obOmiero obpasosanusi MbOY
«IIxona-nuuen Ne 2.

PaGouas mnporpaMMa OpHEHTUpOBaHA Ha LEJIEBbIE IPUOPUTETHI JTyXOBHO-
HPaBCTBEHHOI'O Pa3BUTHsI, BOCHUTAHUSA M COLMAIU3ALMM Yydaluxcs, cHOpMYJIUPOBaHHbBIE B
paboueii mporpamMme BocuTanust MbBOY «lIkona-nuneit Ne 2.

[IporpaMmma mo xumuM Ja€T MPEACTABICHUE O IIENAX, OOImed cTpareruu OOy4CHHS,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOLIUXCA CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpHUPOBAHME I10 pa3fiesiaM U TeMaM IpOorpamMMbl [0 XUMHUHU, OIIPENEISIET KOJINYECTBEHHbBIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3yYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOIro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaromuxcs, onpeaesseT BO3SMOKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHusl, a TakKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEJIbHOM
JeSITeIbHOCTH 00yUaroIerocs 10 OCBOCHUIO yUeOHOTO COIep/KaHMSL.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
NpPEJCTaBICHUS O B3aMMOINPEBPALICHUAX SHEPTUU U 00 SBOJIIOLIMH BEIIECTB B IPUPOJE, O MyTAX
peleHuss TI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydenue xumun:

- CIOCOOCTBYET peaju3alMiid BO3MOXHOCTEH JUIsI CaMOpa3BUTHA M (HOPMHUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U (yHKINOHAIBHON IPaMOTHOCTH;

- BHOCUT BKJIaJ B (QOPMUPOBAHHWE MBIIUIEHUS M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aromuXxcsi, HABBIKOB UX CaMOCTOSITENIbHON Y4eOHOH /1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKMU3HH, TaKk U B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

- 3HAKOMHT CO CIEeUU(UKON HAyYHOTO MBIIIJICHMS, 3aKJIaJbIBA€T OCHOBBI I1IEIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TArloM B POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOU TPAaMOTHOCTH 00yUaIOIINXCS;

- cnocoOCTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPTaHMYECKOW XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUH OPTraHUYECKON XUMHH.



CrpykTypa copaepkaHus IpOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepiaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHI O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHYecKoW peakuunu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPTaHM30BaHbl 10 NPUHLUILY IIOCJIENOBATEIBHOIO Pa3BUTUs 3HAHUN Ha OCHOBE
TEOPETUYECKHUX IIPECTAaBICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKU IIOJIYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHSI K JPYromy,
BBINOJIHASA (YHKIHUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBONCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYUYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue mNpOrpamMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METOJlaM II03HaHUs B Hayke. M3yueHne xumuun
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX HPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 Ki1accy.

[Tpu n3yueHnn XUMHUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YeJlIOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajaya y4eOHOro mnpeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
NpUOOIIEHNH K HAyYHBIM METOJIaM MTO3HaHMS IIPU U3YUYEHUH BEUIECTB U XUMHUUECKUX peakiuil, B
(GopMHpOBaHHM W pPa3BUTUM T[I03HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEITHEBHOM JKU3HH.

[Ipy M3ydeHHH XMMHU Ha ypOBHE OCHOBHOIO 00IEro oOpa3oBaHUS BaXHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYecKoe MpHuoOIIeHue oOyvaromuxcs K
CaMOCTOSTENIBHOM  ITO3HABATEJIBHOW  JESATENBHOCTH, HAay4YHBIM  METOAAM  IIO3HAHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX TPHOOPETEHHIO OOYYarOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBICHUS OKPY’XKAIOIIErO0 MHUpA, MCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE TNPH H3YYEHUH XUMHH, NPUMEHATh HMX MpPH peleHuH npobieM B
ITOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (opmMupoBaHue y 00yyaronuxcs ryMaHUCTHUECKUX OTHOILLIEHUH, TOHUMAaHUs EHHOCTU
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEJAX COXPAaHEHHsI CBOETrO 3J0pPOBbA U OKPYKAIOLIEH IPUPOAHOU
Cpenbl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIIO 1 CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01mee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezielnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COILEPKAHUE OBYYEHUSA
8 knacc
IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHsS B CUCTEME Hayk. Tena u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMEcei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Moisb. MonsipHass macca. B3anmocBsi3b KOJIMYECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo ¢hopMysiaM XUMHUECKUX COSAMHEHUN.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKh. 3aKOH
COXpaHEHHUs MaccChl BelIeCTB. XUMUUeCKre ypaBHeHUs. Kiaccupukanms XMMUYECKUX PeaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBWiIaMH pabOThl B JIAOOpaTOpUH M HpuéMamu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHHEM, H3YYCHHE M ONMUCAaHWE (PU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KHTIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) SBJICHUM, HAa0I0AeHNE
W ONHCAaHWE TPU3HAKOB NIPOTEKAHUS XMMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHUM, B3aMMOJEicTBHE kene3a ¢ pactBopoMm coiu meau (), m3yuenume cmoco6oB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHWE, AUCTHIUIALINS,
xpomatorpadus, MpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U  OINHCaHue
pEe3yIbTAaTOB MPOBEJAEHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MAacChl, CO3/1aHUE
MoJieIe MOJIEKYT (IIapOCTEPKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopojg — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl TONyYeHHUs KUCIOpoJa B Jabopatopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKALUS
KHCIIOPOJIA.

TermnoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bogopon — »snemeHT u mpocroe BemiecTBO. Haxoxaenwe Bojgopona B MPHUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10l BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BO.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpasyromue. HomeHnknarypa
OKcUJI0B. DU3nyecKre U XUMUYECKHE CBOMCTBa OKCUAOB. [lomyueHnue okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMIA: MHIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBAaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. Ouznueckue u XUMHUYECKUE
cBoicTBa KUCNHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomyuenue
COJICH.

['eneTnyeckasi CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJCpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJCHCTBUSI BELIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONHUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 momb, uccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHONU pPAaCTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICIOBAaHHE OOPA3I[OB HEOPTAaHMYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3anMojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peakuuii HeWTpaiau3alud, NOJyYeHHUE HEepPAaCTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 o TeMe «Bakuenme
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementros /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o Tpymmax
CXOIHBIX JIEMEHTOB (IIIETTOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbI, UHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux diaemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. U. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTa MO €ro IMOJIOKEHUI0 B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pagnuyca aTOMOB XUMHYECKHX JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUTMYECKUX CBOMCTB MO TPYIIIIAM U MTEPHUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. JI. . Mennenees — y4€HbIl U IpaykJaHUH.



XuMmuyeckas CBSI3b. KoBanenrnas (monsipHast U HemoJsipHasi) CBSI3b.
DIEKTPOOTPUIIATEIIEHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Cremenb  okucnieHusi.  OKHCIUTENBHO--BOCCTAHOBUTENbHBIC  peakmuu.  IIporeccsl
OKHCJICHUS U BOCCTaHOBJIEHHsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aMMOJICHCTBUE THIPOKCHA
[IMHKA C PacTBOpaMHU KHCJIOT U INEJI0YeH, MPOBEIECHUE OIBITOB, WILITIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluy pas3ioKeHUs, COSTUHEHUS).

Meoscnpeomemnuwie ceasu

Peanu3zanus MeXMIpeaMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 8 KJacce OCYIICCTBISETCS
yepe3 HCIIOJIb30BAHME Kak OONIMX eCTECTBEHHO--HAYYHBIX TIOHATUM, TaK W TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO--HAYYHBIE TMOHATUSA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHA, HU30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 kamacce

BemecTBo M XUMHYECKasl peaKkust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMmMudeckux daemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX MEPUOMNOB, Kalus, KajblUs U UX COCAVWHEHMH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIA KPHUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakiuil MO pa3iuYHbIM MpH3HaKaM (110 YUCIY M COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo H3MEHEHHUIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO yYacTHIO KaTalu3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTue o cxopoctu Xxumuuecko peakiuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanu3e. Ilonstue o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIONIME Ha CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, SJEKTPOHHBI OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCIOJIB30BAaHUEM METO/1a JIEKTPOHHOr0 OaslaHca.



Teopust AAEKTPOTUTAYECKON AUCCOIUALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHW3M [AHMCCOLMAllMM BELIECTB C pa3IMYHbBIMM BHAAMHU XHMHMUYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U CIIa0bIe AIEKTPOIHUTHI.

Peakiun moHHoro oomeHa. YclioBHsI IPOTEKaHUS peaKkIMi MOHHOIO OOMEeHa, IOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(akTOpOB, UCCIIE0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa JUCCOLMALUN
KUCJIOT, Iuenodyed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTepHalioB), IPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKU MPOTEKaHUs PeaKkuil MOHHOro obMeHa (oOpa3zoBaHUE
OcaJKa, BblJCJIEHUE ra3a, o0O0pa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (rOpeHue, peakiuu pasiokKeHUs, COEAMHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KauyE€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl H MX coeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CrtpoeHue M (U3MYECKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
mienoyamu).  XuopoBogopod. ConsiHas —KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKhe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a IMoyydeHus cepHoil KucnoTsl. IIpumenenue
cepHoi KucinoThl. CoJM CepHOM KMCIOTHI, KAUeCTBEHHAsI peakius Ha cyibdar-uoH. Haxoxaenue
ceppl U €€ COoeIMHEHUH B TMpUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKawllehd cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEeHUsS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qusmdeckue u
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XuMHUECKre
CBOWCTBA, MoylyueHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
dusznueckue ¥ XUMHYECKHE CBoilcTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnid. XMMHU4ecKoe 3arpsi3HEHHE OKPY’KaIoIIel Cpebl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKALIIH
docdopa, puznueckue n xumuieckue cpoiictBa. Oxcuna dochopa (V) u dhochopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojydeHwe. Vcmonmb3oBaHue ¢ochaToB B KavyeCTBE
MHUHEpaJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoicta. Ancop6ouus. Kpyrosoport yriepona B mpupoze.
Oxcuapl yriaepona, ux (pU3N4YecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIyYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHHs KJIMMaTa, NapHUKOBBIM 3(dekT. YronpHas Kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbl.  Vcmonmb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAMIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIUMHEHMAX yIiepona
(MeTaH, 3TaH, JTWJICH, AalETWUJIeH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKH YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTH), MPOAYKTH HX TNepepabOTKh
(OeH3uH), UX poJIb B OBITY ¥ POMBIIUICHHOCTH. [IOHATHE 0 OMOJOTNYEeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oeskax, yIJIeBoJaXx — M MX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoje. OO6mme mnpencrtaBiaeHuss o6 okcuue kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NYEeCKue U XMMUYECKHE CBOICTBA TajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pasliaMu XJOpPUAOB (TaJOTre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEepHUaoB), HaOdroAeHHWEe Tpouecca oOOyIJIMBaHUS — caxapa TMOjA  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yA00pEHUH,
NoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KAueCTBEHHBIX peakuuid Ha HMOH aMMOHUs U QocdarT-uOH U HU3yYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojyueHue, cooupaHue, pacro3HaBaHue
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHWE KAaUeCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKAaT-HOHBl W MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKLHUEN
CHWJIMKaTHOM MPOMBINIJIEHHOCTH, PEIIeHHE SKCIIEPUMEHTANbHBIX 3a/ad no TeMme «BaxHeilmue
HEMETaJIJIbl U UX COCTUHEHUS.

MeTanabl M MX COeIMHEHHUSs

OOmast xapakTepUCTHKA XWMHYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux anemeHToB J[. 1. MenaeneeBa u ctpoeHus



atomoB. CTpoeHne MeTauioB. MeTtamnuyeckas CBA3b M METAUIMYECKas KpUCTAJUIMYecKas
pelméTka. OIEKTPOXUMHUYECKUH psiA HanpspkeHMH MeTaioB. Dus3nueckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOb! MmosydeHust MeTaioB. [IoHsATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHUE B Ipupoje. PU3HUecKrue U XUMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kaius. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHHUN.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajapLui: moJoxkeHue B Ilepuogmueckoit
cucremMe xumuueckux siemeHToB [[. M. MeHpueneeBa, CTpOEHHME MX aTOMOB, HaxO0XJICHUE B
npupoge. Pusnueckue U XMMUYECKUE CBOMCTBA MArHus W Kanblusa. BaxHeiue coeanHEeHUs
KanbIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MeneneeBa, CTpOCHHE aTOMa, HaXOKJIECHHUE B Ipupoje. PU3ndecKue U XMMUYECKHUE CBOKCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MeneneeBa, CTpOCHHE aTOMa, HaxOKJIeHHUE B npupoze. Ousznyeckne U XMMHYECKHE CBOKCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METalIoB M CIUIaBOB, UX (PU3UYECKUMHU CBOMCTBAMH,
U3Y4YEHHUE pE3yJIbTaTOB KOPPO3UU METAJIIOB (BO3MOXHO MHCIIOJIb30BAaHUE BHUAEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCTIOopoJie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUAEOMATEpUasoB), IPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHKME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
Kamusl U Kaiblidsg (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEPUANIOB), UCCIENOBaHHE aM(pOTEPHBIX
CBOICTB T'HJIPOKCHA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE IKCIEPUMEHTAIBHBIX 33734 10
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouas cpeia

BemecTBa 1 MaTepuansl B IIOBCEJHEBHOM JKM3HHU 4YEJIOBEKa. be3onacHoe MCIOIB30BAHNE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momomp Mpu XUMHUYECKHX O0XKOrax u
OTPAaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHHE OKpYXKarollel cpelbl (MpeAeabHas T0MyCcTUMas KOHLEHTPALHs
BeniecTs, ganee — [1/1K). Pons xumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Mesicnpeomemnvie cea3u

Peanuzanus MexnpeIMeTHBIX CBA3€H IPHU M3YYEHHHM XMMHH B 9 Kilacce OCYyIIECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHH,
ABJISIFOLUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJIU3, CHHTE3, KIIacCUpUKaLs, MEPUOAUYHOCTD, HaOJII0ICHHE, 3KCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTOTHS, MATCPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JInyHOCTHBIE Pe3yIbTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO OOIIEro OOpa30BaHHUS
JOCTHUT'AaKOTCA B XO04€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC yqe6H0171 nu BOCHHTaTeHBHOﬁ ACATCIIBHOCTH B
COOTBCTCTBUU C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKHMH COI_II/IOKYHBTypHLIMI/I nu I[YXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE NPAaBHJIAMH M HOPMaMH IIOBEJICHUS U
CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATN3AINN 00yJatOIIUXCs.

.HI/ILIHOCTHBIC pCSYJIBTaTBI 0Tpa>1<a10T TOTOBHOCTH O6yanOIL[HXC$I pyKOBOI[CTBOBaTBCSI
CHCTGMOﬁ IIO3UTUBHBIX IICHHOCTHBIX OpI/ICHTaHI/Iﬁ 158 paCH_H/IpeHI/Ie OIIbITa OCATCIIBHOCTHU HaA e'é
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIUTAHMA:

LIECHHOCTHOT'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOH HMH(pOpMAIMEH O MEePEOBBIX JOCTHIKCHHUSAX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

IPEJCTABICHUS O COI[MAJIBHBIX HOpMax M IpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIE3HOM,
y4e0HO-HCCIIeIOBATCIILCKON, TBOPUYECKONM W JPYTUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUC U HOCTyrIKI/I CBOUX TOBapI/IHIeﬁ C IIOo3uinun HpaBCTBeHHI)IX nu
MPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEACTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBCTCTBYI-OIHI/IG COBpeMeHHOMy ypOBHIO paSBI/ITI/Iﬂ HaYKI/I U COCTABJIAKOIIINC OCHOBy JJIA
IIOHUMAHUA CYHIHOCTI/I HaquOﬁ KapTI/IHI)I ana, HpeI[CTaBJ'ICHI/Iﬂ 06 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

II0O3HABaTCJIIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HOJ'IyLICHI/Ie HOBBIX 3HaHHI>i 10 XHUMUHU,
HeO6XO)II/IMI)Ie JJIA O6’I)$ICH€HI/I$[ Ha6J'IIOI[aeMI)IX HpOHeCCOB 158 HBHGHI/Iﬁ, HO3H3B3TCJ'II)HOI>1,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPATYpOU, MTOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHUWIO M TO3HAHMIO, JTIOOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHUE II€CHHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOUIICHUA K CBOGMy SHOPOBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHMOTPEONEHUSI alKOToJs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHON
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO Mpodeccuii u Tpya pa3iuaHOro poJia, YBaXKCHHE K
TPyAy W pe3yibTaTaM TPYJOBOH JEATEIILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIK BHIOOp WHAMBUIYAIBHOH TpaeKTOpHUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoW MpodeCCHOHATBHON JEATEIbHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHIA, TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCHOHANBHOM Cpee;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIICCTBOBAHWMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO M OE30MAaCHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U TICHXHYECKOMY 3]I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€301TacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJY4YacMbIe MPU U3YyUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUIsl MOBBIIICHUS YPOBHSI SKOJIOTUYECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
M03HABATEILHOM, KOMMYHHUKATHBHOM U COLMAILHOW MIPAKTHKE.

MeranpeaMeTHble pe3yJabTaThl

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLICISIOT 3HAYMMBIE Ui (OPMHPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HaKT, cucTema,
IpoIiecc, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe MCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHbIe NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PETyJATUBHBIE), KOTOpble OOecreunBaroT (OPMHPOBAHHWE T'OTOBHOCTU K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHO! AEATENbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe 1elicTBUS

ba3oBble JJornueckue 1eMCTBHA:

YMEHHUs UCIOJI30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHU IIPY OCBOCHUM 3HAHUM:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAEIATH MX XapaKTEPHbIE IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JIPYTUMHU HMOHSTHUSMHU), UCIIOIb30BaTh MOHATHUS U1 OOBIACHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUH, YCTaHABINUBATH IPUUYMHHO-CIICICTBEHHBIE CBSA3U
MEXIY 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJbI U 3aKIIOUEHUS;

yMEHHE MPUMEHATHh B Ipoliecce MO3HAHMs MOHATHS (MPEAMETHbIE U MeTarnpeaMeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOPa3OBBIBATH IIHPOKO
IpUMEHseMble B XUMHM MOJIENbHBIE MPEICTaBICHUS — XMMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
xuMuueckass ¢GopMysia M ypaBHEHHE XHMHYECKONM peakuuu — TMpU pelieHud YydeOHo-
MIO3HABATENIBHBIX 3a/1a4, C YYETOM O3THUX MOJEIbHBIX IPEJCTaBICHUN BBIABISITH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX pPEaKUUi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NMPHUYMHHO-CIECACTBEHHBIE CBS3U U
IIPOTUBOPEYHS B U3YYAEMBIX IIPOLIECCAX U ABJICHUAX.



Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.

YMEHHE HUCIOIB30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEACHHUIO YUYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJLI IO pE3yJbTaTaM IPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIeJIaHHOM paboTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3INIHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJIIpHAs INTEPaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypchl WHTepHeTa), KpPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE TPUMEHSATh Pa3IMYHBIC METOJIBI M 3aIIPOCHI TIPU IMOUCKE U 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIHX JIAHHBIX, HEOOXOMUMBIX JIJISl BBIMIOJTHCHHS YICOHBIX M TIO3HABATEIBHBIX 337144
onpeAenéHHOro THIMA, NMPUOOpPETeHHE OmNbITa B OO0JIACTH HCIOJB30BaHUSA HH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIcCHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (opMy mpeacTaBiIcHUS
uH(pOPMAIMK W WJUTIOCTPUPOBATH PEIIaeMbIe 3aJladll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpa@uKu ¥ UX KOMOUHAIIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHON U HcciIenoBaTelbCKON
JESTSIILHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIOLIe MPUPOTHON CPEJIbI.

KoMMmyHukaTHBHBIE YHHBepcaabHbIe YyueOHbIe el CTBHUS:

YMEHHS 3aJaBaTh BOIPOCH (B XoJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxmaeMoil TeMmbl, (OPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOMyYEeHHbIE PE3yIbTaThl I03HABATEIHHON JESTELHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 PE3yNbTaTOB BBINOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, y4€OHOTO MPOCKTA);

yMEHHS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIbHOU U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
IITYPMBD», KOOPAWHAIMS COBMECTHBIX JICHCTBUM, ONpe/IeIICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSITENIHO OTPEACTATh IEIH IeSTeIFHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHLHOCTH, BHIOMPATH
HaubOonee HD(PQEeKTUBHBIE CHOCOOBI pelIieHHus Y4eOHBIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aJITOPUTM JIEHCTBUHN MpU
BBITIOJTHCHUH 33J]aHU C YYE€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OIICHUBATh COOTBETCTBHE IMOJNyYCHHOTO Pe3yiIbTaTa 3asiBICHHOM IIEIH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3aJIaHUH.

[IpenmeTHbIe pe3ybTaThl



B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeil TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
o0y4JallMMUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHo o0nacTu «XHUMHA», BUIBl ACSITEILHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro

UHTEpIpEeTaLnH, IPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.
K xonmy oOydenus B 8 kiiacce mpeIMeTHBIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHU:

PAaCKpBIBATh CMBICI OCHOBHBIX XMMUYECKHMX MOHATUH: aTOM, MOJIEKYJa, XMMUYECKUH
9JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMech (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISpPHas Macca, MaccoBas JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK AP (PEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyCc aroma, XMMUYecKas CBs3b,
HOJISIpHAst M HENOoJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAsI KOHIIEHTPAalus) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUI M NPUMEHSTH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHU;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUsS (POpMyJd BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAUMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSAX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKON CBS3U
(KOBaJIeHTHAasi U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

ONHKCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynmna)» u
«mobounass nonrpynmna (b-rpynma)», Manble U OonblIe MEPUOIbI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMetoTcss B Tabmuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB J[. . MeHneneeBa» ¢ YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpeneseHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE IJIEMEHThl, HEOPraHMYECKHe BELIeCTBA, XUMUUYECKHE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB PA3THUIHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHUCAHUE [PUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXHOCTH ITPOTEKaHUsI XMMUYECKUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;



BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3AIHI0, KIacCU(UKAINIO, BBIABICHHE NPUYMHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  NO3HaHUS  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XMMHUYECKOW TIOCYJIOH H  JIaOOpaTOpPHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYSHHUIO
U coOupaHuio ra3o00pa3HbIX BeIIEeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBAThH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K xonmy oOydeHus B 9 kJjacce mpeaMETHBIC pe3yibTaThl Ha 0a30BOM yYpPOBHE JOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUl HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEaKIIHH,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOW peaklUuu, MpeNeabHO JOIyCTUMAs
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUS (OpMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

ONpEAeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKON
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro NMOHMMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyto dGopmy [leprogunueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynmna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», Manble W OONbLINE TMEPHOABI,
COOTHOCHTh 0003HAueHHs, KOTOpblE HUMEIOTCI B MEpPHOAMYECKOW Tabmume, ¢
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CJIOSM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX



COCMHEHUI B Mpe/esiaX MaJbIX MEPUOJIOB U TJIABHBIX MOATPYIIl C YYETOM CTPOCHHS
UX aTOMOB,;

KJIACCHU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakuuu (IO YUCIY U COCTaBY YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILUIOBOMY
3 dexTy, o U3MEHEHHUIO CTETICHEH OKMCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOMmMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MPOCTBIX U CJIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
HMOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM JUCCOLUALIMU KUCIIOT, IIEJI0YEN U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKIAOIMIMX  CYIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKAY BEIIECTBAMH
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMI MOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKIIUid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOKXHOCTH
MPOTEKAHUsI XUMUYECKUX IPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa Mo (hopMyIie COeUHEHHS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKkuu;

coOnrofaTh MpaBuia IMOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTAOOPaTOPHBIM
0o0opyI0BaHHEM, a TaKXKe IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSAMHU IO BBITOJHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHUIO
U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO ra3a);

MIPOBOAUTH PEAKIUH, IMOATBEPKIAIOIIME KAUECTBEHHBIM COCTAB Pa3JIMYHbBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIHMKaT-, Ccynbdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YyYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;
MPUMEHSATh OCHOBHBIE OINEpPAlUM MBICIUTEILHON NEATEIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEeMATHU3aIlMI0, BBISBICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YyYEHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
HAayYyHbIE METOJbl TO3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



8 KJIACC

Ne

HaumeHoBaHue pa3jiesioB u

TEMATHYECKOE INTAHUPOBAHHUE

KoanuecTBo 4acoB

KoHTpoJibHbIE

IIpakTHYeckue

JaekTpoHHbIe (HU(POBHIE)

n/n TeM MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
[PAKTUYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Bosnyx. Kucnopoa. [lonsitue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o 3 1 bu6mmorexa [IOK
KHCJIOTaX M COJISX https://m.edso00.ru/7f41837c
53 Bogna. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI
2.4 HEOPraHUYECKUX 11 1 1 Bu6miorexa LIOK
. https://m.edsoo.ru/7f41837c
COCIMHCHMI

Hroro no pasaeny

30
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

[Tepuonnueckuii 3aKOH U
IT
31 | xemmmeccr sncmeron 1 ; BuGamorexa LIOK
' ' https://m.edsoo0.ru/7f41837¢c
N. Mennene-eBa. CtpoeHue
aroMa
o | o .
' https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
bub OK
Htoro no pazneny 18 nbsmorexa L

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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9 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Konrpoasubie IIpakruueckne (uupposbie)
MPOrpamMMbl Bcero
padoThI padoThI oOpasoBaTe/IbHbIC
pecypcsl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKku
[ToBTOpenue u yrirybneHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS AUCCOIHALIMS. 3 1 1 bu6nmoreka LIOK
' XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTaJJIBI M BX CO€IHHEHUSA
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo.ru/7f41a636
o | S s :
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
23 snowomonaspym, A Goobop i | 7 ;  BubmoresaloK
' PYHIbL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24| snemenros Napym: Yeneponn 5 1 ,  BumorelloK
' . PYIIBL poA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25
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Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m o https://m.edsoo.ru/7f41a636
bub6 OK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 htPtIp::I;I/(r)T:.eeI;asi.ru 17§414636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 6 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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