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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsSI COCTaBjieHa Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBI
OCHOBHOTO 00mero oopazoBanus, npeacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCIUTAHHS U C yY4ETOM KOHIICHIMU IPEnoaBaHus
ydyeOHOro mpenMera «XuMHUsS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
Denepannm.

[TporpamMmMa mo xumuu JaET MPEJCTABICHUE O IIENIAX, OOIIel cTpaTeruu oOydeHus,
BOCIHUTAHUSA U PA3BUTHUA O0YUYaIOIIUXCS CPEACTBAMU YUYEOHOTO MpeaMeTa, yCTaHABITUBACT
00s13aTeNIbHOE NPEIMETHOE COJEpKaHUE, MpPelyCMAaTpUBAET paCHpEleIeHUe €ro Io
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3liesiaM U TEMaM IPOrpaMMbl IO XUMHUH, OIIPEACIISIET
KOJIMYECTBEHHBIE M KAa4YECTBEHHBIE XAPAKTEPUCTUKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEOBATENBHOCTh U3YUEHUSI XUMUU C YUYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4eOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEM 0O0ydaronuxcs,
omnpezenseT BO3MOXKHOCTH HpeaMeTa i peanu3aluu TpeOOBaHUU K pe3yJbTaTam
OCBOEHHUSI OCHOBHOM 00pa30BaTelbHON NporpaMMbl Ha YpOBHE OCHOBHOIO OOLIETo
o0pa3oBaHMsl, a TaKKe TPEOOBaHHWM K pe3ysbTaTaM OOy4YeHUS] XMMHHM Ha YPOBHE Liejier
U3Y4YeHUs] TNpeaMeTa M OCHOBHBIX BHJOB YYEOHO-TIO3HABATENBHOW JAESATENbHOCTU
00yUaromerocs Mo OCBOCHUIO y4eOHOTO COJIEPIKAHUS.

3HaHME XHUMHU CIY’)KAUT OCHOBOM ajii  (OPMHUPOBAHHUS  MHUPOBO33PEHUS
oOyuJarolerocsi, ero MNpeACTaBICHUH O MaTEpPUAJbHOM E€IUHCTBE MHpA, BAXKHYIO DPOJIb
UTPalOT QopMUpYyEMble XUMHUEN MPEICTAaBICHUS O B3aMMONPEBPAILCHUSIX PHEPTUU U 00
SBOJIIOLMU BEILLECTB B MPUPOJE, O MyTSAX PELICHUS TIIOOAIBHBIX MPOOJIEM YCTOMYHMBOIO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, JHEPIETUUYECKOM, IHUILIEBOM MU 3KOJIOTHMYECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3allii BO3MOXKHOCTEH /Jig caMOpa3BUTHUS U (DopMUpOBaHUS
KyJbTYPBI IUYHOCTH, €€ 0011el U GYHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIJICHUSI W TBOPUYECKHUX CIIOCOOHOCTEH
oOyuaromuxcs, HaBBIKOB ~ HMX  CAMOCTOSITENIbHOM  y4eOHOW  JesATeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M UCCIEA0BATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B MPO(HeCCUOHATBHOM IEATEIbHOCTH;

3HAKOMUT CO CHEU(UKON HAyYHOrO MBIIUICHHUS, 3aKIaIbIBAE€T OCHOBBI LIETIOCTHOTO
B3IJI/Ia HA E€IMHCTBO MPUPOJbI U YEIOBEKA, SABISETCS OTBETCTBEHHBIM HTalloM B
(GOpMUPOBAHNHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4aIOIIHUXCS;

CocOOCTBYET (hOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE 0Opa3oBaHUE
00ydJaronuxcsi.



JlanHble HampaBieHHS B OOyYEHMM XUMHHM OO€CHeuMBarOTCs  Ccrelu(UKOn
coJlep)KaHusl y4eOHOro MpeaMeTa, KOTOPBI SIBISETCA MeAarornyecky aJanTHPOBaHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONIPENEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOIO 0OILEro 0Opa30BaHUS OpPUEHTHUPOBAH Ha
OCBOCHHE OOYyYalOUIUMHUCS CHCTEMBbI II€PBOHAYAJIbHBIX IOHATUH XWUMHUH, OCHOB
HEOPTaHUYECKOM XUMHHM M HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IMOHITHH OPTraHUYECKON
XUMHH.

CtpykTypa conaepkaHHs TMPOrpaMMbl IO XUMHUU CGHOPMHUPOBaHA HA OCHOBE
CHUCTEMHOTO IT0AX0/a K €€ nzydeHuto. Coaep:kaHue CKIaabIBacTCs U3 CUCTEMBI IIOHATHN O
XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MMOHATHI 0 XUMHUYecKoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHM30BAHBI I10 MPUHIUITY TTOCJIEN0BATENBHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunognyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYyYECHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (YHKUMHM OOBSICHEHHS M IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHHMS U NIOJIyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHM CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABJISIOIIEN HAyYHOW KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOM IPUPOJIBI,
LIECHHOCTHOI'0 OTHOLIEHHUs K HAy4YHOMY 3HAHUIO U METOJaM ITO3HAaHUsA B Hayke. M3yuenue
XUMHH MPOUCXOIUT C MPUBJICUYECHUEM 3HAHUI U3 paHee U3YUYEHHBIX YUEOHBIX IMPEIMETOB:
«Oxkpyxaromuit Mup», «buosiorus. 5—7 kinacce» u «Pusmka. 7 Kiacey.

[Ipn u3yyeHWH XUMHHM MPOUCXOAMUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHYECKOU
HAyKW Kak oOO0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKON JEATENBHOCTU
YeJIoBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aJaua yueOHOro nmpeamMera
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XMMHUYECKHMX 3HAHUH — BaXKHEUIINX (HaKTOB,
NOHSATUH, 3aKOHOB M  TEOPETUYECKHX  TOJOXKEHUW, JOCTYMHBIX  0000IIEeHU
MHPOBO33PEHUYECKOTO XapakTepa, si3blka HayKW, B MPHUOOIICHUM K HAyYHBIM METOJaM
MO3HAHUA MPU U3YYEHUH BELIECTB U XUMHUYECKUX PEaKIuii, B (JOPMUPOBAHUU U PA3BUTUU
NO3HABATEJIbHBIX YMEHUH W WX NPUMEHEHUU B Y4eOHO-TIO3HABATENIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIEATENBbHOCTH, OCBOEHUHM IMpaBWJI O€30MacHOTO OOpalieHus C
BEILIECTBAMHU B IOBCEJHEBHOM JKU3HU.

[Ipy wu3yyeHMHM XUMHM Ha YPOBHE OCHOBHOrO 0O0IIEro o0Opa3oBaHMsS BaKHOE
3HaYeHUE NMPUOOpENr TaKue 1ed, KakK:

— (QopmMHpOBaHME  HHTEUIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOH K
caMO0Opa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbBHOMY MPHUHATHIO  PELIEHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;



— HanpaBJIEHHOCTh OOYYEHMsI Ha CHCTEMaTHYeCKOe MPHOOIIeHHe OO0ydaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHOM JESATEIbHOCTH, HAy4YHBIM METOJaM IO3HAHMS,
bopMHPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycioBuM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YYaIOUIUMUCS OMbITA
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOINO3HAHHWSA, KIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHME JJIS PA3IMYHbIX BUJIOB
NEeSATEeTLHOCTH;

— (hopmupoBanue o0uieil GyHKIMOHATBHOM U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHCJIC YMEHUN OOBSICHATh M OIICHWBATH SIBJICHUS OKPYXKAIOIIETO MHpPa, WCTIOIB3YS
3HAHHWS W ONBIT, TOJYYCHHBIC TMPH HM3YYCHUH XUMHUHU, TMPUMEHATH WX TPH PEIICHUU
po0JIeM B IOBCEAHEBHOM JKU3HU M TPYAOBOM JACATEITHHOCTH;

— ¢opMupoBaHue y OOYYAOIIMXCS TYMAaHHCTHYECKHX OTHOIICHUH, MMOHUMAaHUS
IIEHHOCTH XWUMHYECKUX 3HAHWA TSI BBIPAOOTKH OKOJOTHYECKH II€JIeCO00Pa3HOTO
MOBEJCHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS! CBOETO 3JI0POBbS U
OKPYKaroIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIbHEUIIIET0 O0yUeHHUS.

OOmiee yncao 4YacoB, OTBEACHHBIX ISl M3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctaisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIeINI0), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posb XuMuM B KM3HHM 4YEJIOBEKA. XMMHS B CHCTEME HayK. lema u BemiecTtBa. PuU3NUECKHE CBOMCTBA
BellecTB. ArperatHoe coctostHue BemiecTB. [loHsTHE 0 MeTojax mo3HaHusa B XuMuH. Yucteie BemiectBa M cMecu. CrocoOsbl
pas3aeneHust CMeCen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 31€MEHTHI. CHMBOJIBI XUMHUECKUX AJIEMEHTOB. [IpOCThIE U CIIOKHBIE BelleCTBA. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumuueckas Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aToMHas Macca. OTHOCUTENIbHASL MOJIEKYJIsIpHAs Macca. MaccoBast 10J1s1 XUMHYECKOTr0 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moisib. MomsipHass macca. B3auMoOCBSI3b KOJIMYECTBA, MAacChl M YHCIA CTPYKTYPHBIX €IWHULL
BenlecTBa. Pacuérsl o GopmynaM XUMUYECKUX COETUHEHU.

du3znyeckne W XUMHUYECKHE SIBJICHHA. XUMHUYECKas peakuus M €€ NPU3HAKU. 3aKOH COXPAaHEHHs MAacChl BEILECTB.
Xumnueckue ypaBHeHus. Kimaccudukanus XuMUYecKUX peakuuid (COeIMHEHUs, pa3ioKeHHs, 3aMEeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW TMOCYI0#, MpaBwiiaMu pabOThl B Jlaboparopuu W TNpuéMamu oOpamieHus ¢ J1abopaTopHBIM
0o0opymoBaHUEM, M3yUCHHE M ONHCaHue (HU3NYECKUX CBOMCTB 0OpPa3llOB HEOPTaHWYECKHX BEIECTB, HAOIIOJCHHE (PU3UICCKUX
(ny1aBlieHHWE BOCKA, TasiHUE JIbJA, PACTUPAHHUE caxapa B CTYNKE, KUIIEHHE U KOHJIECHCALMS BOJIbl) U XMMHUYECKUX (TOPEHUE CBEYH,
NpPOKAIMBAaHUE MEIHON MPOBOJIOKH, B3aWMOJECHCTBHE MeEJa C KHCIOTOW) SIBIECHUM, HAONIOAEHUWE W OINHUCAHWE NPHU3HAKOB
IPOTEKaHUSI XMMUYECKUX peakuui (pa3joKeHue caxapa, B3aUMOJEHCTBHUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe
ruapokcuna meau (1) mpu HarpeBanum, B3auMoIecTBHE kemne3a ¢ pactBopom coiu menu (11), n3ydenue cnocoboB paszneneHus
CMEcCeil: ¢ MOMOIIBI0 MaruuTa, (UIbTPOBAHUE, BbIMIAPUBAHUE, JUCTUIUISILINS, XpoMaTorpadusi, poBeICHIUE OUNCTKU MTOBAPECHHON
COJIM, HAOJIIOICHHE U ONMHMCAaHUE PE3yJbTaTOB MPOBEICHUS OIbITa, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS] MAaccChl, CO3JaHHE
Moiesield MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

BaxHelllne npeacTaBUTe] M HEOPraHUYECKHUX BeLIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT u npocroe BeniectBo. HaxoxneHne Kucioponaa B MpUpPO/IE,
dbu3ndeckue 1 XuMU4YecKne cBoicTBa (peakuuu roperus). Oxkcunpl. [Ipumenenue kucnopoaa. CriocoObl MOMydYeHHsI KHUCIOPOa B
71ab0paTOpUU U MPOMBIIUIEHHOCTH. KpyroBopoT kucinopoaa B npupojie. O30H — aioTponHas MoAupUKalus KUCIOpoIa.



TemnoBoi 3HexT XUMHUECKOW peakiK, TEPMOXUMHUYECKUE YPaBHEHHUS, SK30- U ISHIOTEPMUYECKHUE PEAKIMH. TOIUIMBO:
yroJib U MEeTaH. 3arpsi3HeHue BO3AyXa, yCUIICHUE MApHUKOBOTO 3 dexTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. Haxoxaenue Bomopoda B Ipupoje, (pu3uueckrue M XUMHUYECKHUE CBOWCTBA,
pUMEHEHUE, CIOCOObI MosydeHus. KuciaoTel u comu.

Momnsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoWcTBa BoAbl. Boma kak pactBoputens. PacTBopel. HachellieHHbIE W HEHACBILIEHHBIE PAaCTBOPHI.
PactBopuMocTs BemiecTB B Boje. MaccoBasi [10J1s1 BEIIECTBA B pacTBOpe. XHMMHUYECKHE CBOMCTBAa BOJbl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJIE M B KU3HU 4esoBeKa. KpyroBopoT Bozbl B MPUPOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHuid. Oxcuapl. Knaccudukamus OKCHAOB: coseoOpasyrouiue (OCHOBHBIE,
KHCIIOTHBIE, aM(poTepHble) U HeconeoOpasytoume. HoMmenknarypa okcuaoB. PuU3NUecKHMe U XUMUYECKHME CBOMCTBA OKCHJOB.
[lomy4yeHne OKCHUIOB.

OcHoBanusi. Knaccudukaiusi ocHOBaHUI: MIENOYN U HEpaCTBOpUMbIe ocHOBaHMs. HoMeHkiatypa ocHoBaHui. Dusznueckue
Y XMMHYECKHE CBOMCTBA OCHOBaHUU. [lomydueHrne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaor. @u3ndeckue U XUMUUECKHE CBOMCTBA KUCIIOT. Psi akTuBHOCTH
metauioB H. H. bekerosa. [Tlonyuenue kucuor.

Conu. Homenknartypa coneit. @u3nyueckne 1 XMMHYECKHE CBOMCTBA cotieil. [lomyuenue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPE/ICNICHUE COJEpKaHMsI KHUCIOpOJa B BO3AyXe, IMOJy4YEHUE, COOMpaHHe, pacliO3HaBaHUE W H3y4YEHUE
CBOMCTB KHCJIOpO/a, HAOJIO/IEHHE B3aUMOJEHCTBUS BEUIECTB C KUCIOPOAOM M YCIOBUS BO3ZHUKHOBEHUS U MPEKPALLEHUS TOPEHHUS
(moxapa), 03HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJOB M OMMCAHWE MX CBOWCTB, MOJy4YE€HHE, COOMpaHHUE, pACIIO3HABAHUE U U3y4YEHUE
CBOMCTB BOJ0poJa (TopeHue), B3auMoieicTBue Bojgopoaa ¢ okcuaom Menu (1) (Bo3MOXKHO MCIOIB30BaHUE BUACOMATEPHUATIOB),
HaOoieHne 00pa3loB BELIECTB KOJUYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEW PpACTBOPEHHUS BEIIECTB C PA3IUYHOU
PAaCTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C OMNPENCIEHHOW MACCOBOW JIOJIEW PACTBOPEHHOIO BELIECTBA, B3aMMOJICHCTBHUE
BOABl C MeTaJulaMu (HaTpueM | KajablueM) (BO3MOXHO MCHOJb30BAHME BHUAEOMATEPUAJIOB), HCCIEAOBaHUE OOpa3loB
HEOPTaHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHUCIOT U IIEI0YEH,
u3yueHue B3aumonercTBus okcuaa meau (ll1) ¢ pacTBopoMm cepHON KUCIOTHI, KHCIOT C METajulaMH, peakluil HeUTpaln3aluu,



MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOIO METAJUIA APYTUM M3 PACTBOPA COJIM, PEUIEHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme Kiiaccbl HEOPraHUYECKUX COEUHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux jiemeHToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
XuMuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[lepBble MOMBITKM KiIacCUPUKAMUA XUMHUUYECKUX 3JIeMEHTOB. [loHATHE O rpymnmax CXOAHBIX A3JIEMEHTOB (IIEIIOYHBIE U
ICJIOYHO3EMETBHBIC METAJUIbI, TAJIOTCHBI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yoT aM(OTepHbIE OKCHIBI M TUIPOKCHIBI.

[lepnognuecknuit 3akoH. llepmomnueckas cucrema xmmuueckux syemeHToB J[. M. Mengeneesa. KoporkonepuonHas u
mHHOTIepruoaHas ¢dopmbl [leproamdeckoid cuctemMbl xummudeckux 3meMeHToB J[. M. MenneneeBa. Ilepuombl u rpyImimbl.
PU3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoennie atomoB. CocTaB aTroMHBIX siiep. M3otomnbl. DnaekTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
XUMUYEeCKUX 3aeMeHTOB llepmommueckon cuctemsl J[. M. MenpaeneeBa. XapakTepUCTUKAa XMMHYECKOTO 3JIEMEHTA MO €ro
nonoxxeHuto B [lepuognueckont cucreme JI. . Menaeneena.

3aKOHOMEpPHOCTU M3MEHEHHUS pajuyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO
rpyInmnam 1 nepuoaaM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproauyueckoil CHCTEMbI XUMHUECKUX 3JIEMEHTOB ISl Pa3BUTHUSI HAYKU U MPAKTUKH.
. 1. MenneneeB — y4€HbIN U TpakJaHUH.

Xumudeckas cBsizb. KoBajeHTHas (MOJIApHAsi U HEMOJISIpHAs) CBSI3b. DJIEKTPOOTPHUIATEIBHOCTh XMMUYECKUX IJIEMEHTOB.
HNoHnas cBs3b.

Crenenp oxkucneHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. I[Iporecchl OKUCIEHUS W BOCCTAHOBIICHMUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHe OOpasIloB BEIIECTB METAJIOB U HEMETAJIOB, B3aUMOJEHCTBUE THAPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT M
1ie04Yeld, TPOBEACHUE OMBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOpEeHUE, peaKiuu
Pa3JIOKEHUSI, COCTUHEHMUS ).

Mexcnpeomemmnnie cea3u

Peanuzanysi MeXNpeIMETHBIX CBSI3eH MPU M3YYCHUU XUMHUHU B 8 KJIaCCE OCYIIECTBIISCTCS Yepe3 UCIOIb30BaHUE KaK OO0IIUX
€CTECTBEHHO--HAYYHBIX MOHATHUM, TAK U MTOHATUH, SABISIOIIUXCA CUCTEMHBIMHU JIJI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOI'O
MKJIA.



OOmue ecTeCTBEHHO--HAYYHbIC TOHSTHS: HAy4YHBIA (DaKT, THUIOTE3a, TEOpHsl, 3aKOH, aHAJIW3, CHUHTE3, KiIacCU(UKAIHs,
MIEPUOINIHOCTD, HAOIIOJICHUE, DKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBJICHNE.

dwu3zrka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOTIBI, PATHOAKTUBHOCTH, MOJICKYJIA, SJCKTPUICCKUIN
3apsijl, BEIIECTBO, TeNo, 00BEM, arperaTHOe COCTOSIHHE BEIEeCTBA, Ta3, (PU3MUECKHe BEJIMYMHBI, SAMHUIIBI U3MEpPEHUs, KOCMOC,
T1aHeTsl, 3BE371b1, CoHILE.

buonorus: gporocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemrecTBo M XUMHMYeCKasi peaKkus

[lepuonuueckuii 3akoH. Ilepuomuyeckas cucrema xumudeckux osnemeHtoB [[. M. MenneneeBa. CTtpoeHue aTOMOB.
3aKOHOMEPHOCTH B M3MEHECHUU CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaJIbIUsI U UX COCAMHCHUN B
COOTBETCTBHH C IMOJOKCHUEM 3JIEMEHTOB B [leprnoanyeckoii cucteMe U CTpOSHHEM UX aTOMOB.

CrtpoeHue BelecTBa: BUIbI XUMUYECKOM CBsI3U. THUIBI KPUCTAJUTMUECKUX PEHIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJUIMYECKON PEMIETKU U BUAa XUMUYECKON CBSI3U.

Knaccudukaiuys n HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB. XMMUUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMUXCSA K Pa3IMUYHBIM
KJIacCaM HEOPTaHWYECKUX COCTMHCHUM, TCHETUYECKAs CBSI3b HEOPTaHUICCKUX BEIIECTR.

Knaccudukarys XuMAYeCcKrX peakiiii 10 pa3InYHbIM pH3HAKaM (T10 YUCITY U COCTAaBY YYAaCTBYIOIIMX B PEAKIINU BEIIIECTB,
no TerioBoMy d(QeKTy, MO0 H3MEHEHUIO CTETMEeHEW OKHCICHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YaCTHUIO
Karanu3aTtopa). JK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKHE YPaBHEHUSI.

[TonsiTHe 0 CKOPOCTH XUMHUYECKOU peaknuu. [ToHsATHE 00 0OpaTUMBIX W HEOOPATHUMBIX XUMHUCCKUX peaknusx. [loHsTre o
TOMOTEHHBIX U TeTepPOreHHBIX peaknusx. [TonsTtue o xaramuse. [loHaTHE 0 XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKON PEAKIIUU U TIOJIO)KCHUE XUMHUIECKOTO PAaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIIUH, DJIEKTPOHHBIM 0ajaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM  PEaKIIHH.
CocraBneHue ypaBHEHH OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOJIH30BAHUEM METO/1a DJICKTPOHHOTO OanaHca.

Teopust PMCKTPOTUTHICCKOMN TUCCOIUAIIUN. DICKTPOIUTHI U HEAICKTPOIUTh. KaTnoHbI, aHMOHBL. MEeXaHU3M JHCCOIAIIAN
BEIIECTB C PA3IMYHBIMU BHJIAMU XUMUYECKOH CBs3U. CTeneHsb aucconuanuy. CYIIbHBIC U CTa0bIe 3JIEKTPOJIUTEHI.



Peakiuu nonHoro ooMeHa. Y ciaoBusl MPOTEKAHUS peaKIMil HOHHOTO OOMEHA, MOJIHbIE M COKPAIEHHBIE HOHHBIE YpaBHEHUS
peaknuii. CBOMCTBA KUCJIOT, OCHOBAHHMM U COJIEH B CBETE MPEACTABICHUN 00 3JICKTPOJUTHICCKOMN muccormanui. KauecTBeHHbIE
peakiuu Ha noHkbI. [loHsiTHE O TUIpOIH3E COEil.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEJISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHMYECKUX BEUIECTB — METAJUIOB M HEMETawioB (rpadura u
anMasa), CJIOXKHBIX BEIECTB (XJIOpHJIa HATPHUS), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW pPEaKIMu OT BO3JCHCTBUS
pa3uuHbIX (PAKTOPOB, MCCIEIOBAHHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MPOIlECCa TUCCOLMAIMU KHUCIOT, IIEI0Uehd U
coJieil (BO3MOKHO MCIOJIb30BAHKUE BHUJIEO MAaTEPUAIOB), TPOBEACHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKUA MPOTEKAHUS PEaKIIHii
MOHHOTO oOMeHa (oOpa3oBaHHE OcCajJKa, BBIJACICHHE Ta3a, OOpa3oBaHHWE BObI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKlUil (TOpEeHUe, PEaKIMKU Pa3JIoKEHUsS, COCAUHECHHS ), pAClIO3HaBaHUE HEOPTaHUYECKUX
BEIIIECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTasnibl U MX coeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTeneHW okucieHus. CTpoeHue u
¢dbu3nUecKue CBOMCTBA MPOCTBHIX BEIIECTB — TallOTEHOB. XUMHUYECKHE CBOMCTBa Ha MpuUMepe Xjopa (B3aUMOJICHCTBUE C
MeTaJlJIaMU, HEMETaulaMu, LiejaodaMu). XiaopoBoaopod. CoJisiHas KUCIOTa, XUMHUYECKUE CBOMCTBA, MOJIyYEHUE, MPUMEHEHUE.
JlelicTBue XJIopa U XJIOPOBOJIOPO/Ia HA OPraHU3M 4YesioBeKa. BakHel e XJI0puabl U UX HAXO0XKJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 37aeMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIC CTETCHU OKHCIICHUS.
Crpoenrie U (pu3udecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPOIHBIE MOAU(MUKAIIUN KUCIOPOJA U CEPHI.
XuMHUYECKHe CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHE, (PH3NUECKHe U XUMHUYecKue cBocTBa. OKCHIBI CEPhl KaK MPEICTaBUTEIIH
KUCJIOTHBIX OKCUAOB. CepHas KHUCJIOTa, (U3UYECKHE U XUMHUYECKHE CBOMCTBa (00IMe Kak MpeACTaBUTENS Kilacca KUCIOT U
crienuduyeckre). XUMUYECKUE PEaKIUu, JieXKallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEeHHS CEPHOW KUCIIOTHI.
[Ipumenenue cepHoit kuciaoTbl. CoJIM CEpHOM KHCIOTHI, KauyeCTBEHHas peakius Ha cyibdar-uoH. HaxoxxaeHue cepbl U e
COEAMHEHUN B MpHUpoJie. XUMUYECKOE 3arpsi3HEHUE OKPYKAOUIEH CPebl COEAUHEHUSIMU CEPBI (KUCIOTHBIE TOXKIU, 3arpsI3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

O6m1as xapaktepucTrka 3eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUs. A30T,
pacrpocTpaHeHue B pupojie, Gu3ndeckue U XuMuueckue cBorcrpa. KpyroBopor azora B npupojie. AMMHak, ero Guzndeckue u
XUMUYECKHUE CBOMCTBA, MmoiydeHue u npumeHeHue. Coaum aMMOHUS, MX (U3MYECKHE W XMUMHYECKHUE CBOWCTBA, NMPUMEHEHUE.
KauecTtBenHas peakiusi HA HOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MoaydeHue, PU3ndeckne 1 XMMHIEeCKUEe CBOMCTBA (00Imre Kak



IpeACcTaBUTENsl Kilacca KHUCIOT U creurduueckue). Vcnoab30BaHUEe HUTPATOB U COJIEM aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX
ynoopenuil. XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIoIeH cpeibl COCAUHEHHUSIMH a30Ta (KHCIOTHBIE IO, 3arpsi3HEHHE BO3AyXa,
nmouBbl B BogoéMoB). Dochop, amtoTponHbie Moaudukamuu dochopa, ¢puznuecknue u xumMuieckue cpoictBa. Okcuna docdopa
(V) u dochopuas kuciora, (pu3HMUECKHMEe W XHMHYCCKHE CBOMCTBa, moiaydenue. lcmosap3oBanue (ochaToB B KauecTBe
MUHEpaIbHBIX YI0OpEHUH.

Ob6mast xapakrepuctuka 3jeMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCIICHHUS.
VYrnepon, amioTpomnHble MOAU(DHUKAIMU, PACHpOCTpaHEHHE B TpUpOJE, (PU3MUECKHEe W XUMUYECKHE CBOMCTBA. AICOpOLHS.
KpyroBoport yrinepoaa B mpupone. OKcuasl yriepoaa, ux Gpusndeckne 1 XuMU4ecKiue CBOMCTBA, IEHCTBUE Ha KUBBIE OPTraHU3MBI,
MOJIy4eHUE M TPUMEHEHHE. DKOJOTHYECKHe MpoOJieMbl, CBA3aHHbIE C okcuaoM yriepoaa (1V), rumoresa ri00ambHOTO
MOTETUICHUS KJIMMaTa, MapHUKOBbIN d(pdeKT. YroybHas KucioTa U €€ coiiu, uX (PU3NYECKue U XUMHUYECKUE CBOMCTBA, MOJTyUYCHUE
u npuMeHeHne. KadecTBeHHas peakmus Ha kKapOoHAT-HOHEL. Vcmoap30Banre KapOOHATOB B OBITY, MEIHUIIMHE, TTPOMBITTUICHHOCTH
Y CEJIbCKOM XO35MCTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAUMHEHUSX yriiepoja (MeTaH, 3TaH, STUJICH, alleTUJICH,
ATaHOJI, TUIEPUH, YKCYCHas KucioTa). [IpupoiHble UICTOYHUKH YTIIEBOJOPOAOB (YIrojb, IPUPOAHBINA ra3, HEPTh), TPOIYKThI UX
nepepaboTku (OE€H3WH), UX POJIb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OHMONOTrMYECKH BaKHBIX BEIIECTBAX: JKMpaxX, OelKax,
yIIeBOJIaX — M MX POJIM B KU3HU YeJoBeKa. MarepraibHOEe €IUHCTBO OPraHMYECKUX M HEOPTaHUYECKUX COCTUHEHUM.

KpeMuuii, ero pusnyeckue 1 XMMUYECKUE CBOMCTBA, OJIy4eHHE U npuMeHenne. CoeiMHeHus] KpeMHus B ipupoje. Ooiue
npenacrasienust 00 okcuae kpemuus (1V) u kpemuueBoit kucnore. CUIUKATHI, UX WUCIIOIB30BaHUE B OBITY, B IPOMBIIIUICHHOCTH.
Baxueiiimue cTpouTeNnbHbIE MaTepUaibl: KEpaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembl Ge3omacHOro
WCITOJIb30BAHUS CTPOUTEIHLHBIX MaTEPUAJIOB B IIOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3I0OB HEOPTraHWYECKHX BEIIECTB, CBONCTB COJSHOW KHCIOTHI, MPOBEICHHWE KAaYeCTBEHHBIX PEaKIUil Ha
XJIOPUI-UOHBI M HAOMIOICHUE TPU3HAKOB X MPOTEKAHUS, OTBITHI, OTPAKAIOIINE (U3MUECKUE U XUMUIECKHE CBOMCTBA TAJIOTCHOB
U UX COCAMHEHHWH (BO3MOXKHO HCIOJB30BAaHUE BHUJICOMATEPUATIOB), O3HAKOMJIEHHE C O0pa3laMu XJOPHIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE ¢ 0Opa3laMu Cepbl U €€ COCIUHEHUSIMU (BO3MOXKHO HMCIIOJIb30BAaHHUE BHCOMAaTEpHaiOB), HAOIIOJEHHE Mpoliecca
oOyriMBaHus caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3yYEHHE XMMHUYECKUX CBOMCTB pa3z0aBiIeHHOU
CEpHOM KUCIIOTHI, MPOBEACHNE KAaUeCTBEHHOW PEaKIMU Ha CyIh(})aT-uoH 1 HAOJIOICHHE TTPU3HaKa €€ MPOTEKaHusl, 03HAKOMJICHUE
¢ (u3MYEeCKMMH CBOWCTBaMH a30Ta, Gocdopa M WX COSAMHEHUI (BO3MOXKHO HCIIOH30BAHHE BHUIEOMATEpPUAIOB), 0Opasiamu



a30THBIX M (QOocOpHBIX yNOOpeHuid, MojydeHue, coOupaHue, paclio3HaBaHUE M H3YUYEHUE CBOMCTB amMMHUaKa, MPOBEIECHUE
KaueCTBCHHBIX pEaKIMii Ha WOH aMMOHUA W (ochaT-uOH W H3YyYCHHE TMPU3HAKOB X TMPOTCKAHUS, B3aUMOJICHUCTBHEC
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeAbI0 (BO3MOXKHO UCIIOJIB30BAHUE BHUICOMATEPHUATIOB), H3YyUYCHHUE MOJieNen
KPUCTAJUIMUECKUX PEIIETOK anMmasa, rpadura, QysiepeHa, o3HAKOMJIEHHE C MPOLECCOM aacopOlMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHHEe, COOUpaHue, paclio3HaBaHUE U U3yUYeHHE CBOMCTB YIJIEKUCIIOTO
rasza, IpoBEJEHNE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE
C MPOAYKIHUEN CHIIMKATHOW MPOMBIIUIEHHOCTH, PEHICHUE IKCIEPUMEHTAIBHBIX 33/1a4 MO0 Teme «BaXHeWIlne HEMETaulbl U UX
COCJIUHEHUSD.

MeTtajuibl 4 MX COCAMHEHUS

OO0miast xapakTepuUCTHKa XUMHUYECKUX SJIEMEHTOB — METAJJIOB Ha OCHOBAaHWU WX MojoxkeHus B Ilepumoanueckoii cucreme
xumudeckux sneMeHToB [{. . MenaeneeBa u crpoenusi atomoB. CTpoeHue MeTauioB. MeTtajuimdeckasl CBsI3b U METaIIMYeCKas
KpUCTAJUINYECKAs PEMIETKA. DIIEKTPOXUMHUYECKAN P HANPSHKEHUM MeTauioB. OU3NYECKUE U XUMUYECKHE CBOMCTBA METAJLIOB.
OO61mue crnocoObl MmoxydeHus: MeTauioB. [IoHITHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uu. CIruiaBbl
(ctanp, 4yTryH, JIOPATIOMUAHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[Ilemounbie mMeTauibl: noNokeHUE B llepuoamueckor cucreme xumudeckux sneMeHToB . M. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHHE B mpupoje. Pu3nuecKkue U XMMUUECKUEe CBOMCTBA (Ha mpumepe HaTpusl U Kaiusi). OKCUIBI U TUIPOKCHIBI
Hatpus U Kanus. [[puMeHeHne MeI0YHbIX METAJIOB U UX COCTMHECHUM.

[IlenouyHo3eMeNbHBIE METAJUIBI MArHAM M KAJIBLWN: TTOJ0KEHUE B [leproanueckoi cucreme XuMudeckux 3ineMmeHToB JI. M.
MenpaeneeBa, CTpOEHHE MX aTOMOB, HaxoXAeHHEe B mpupoje. dusznueckue M XUMHUYECKHME CBOMCTBA MAarHus M KaJIbLUs.
Baxneiime coequHeHUs Kaablus (OKCUA, TUIPOKCUT, COJIH). KECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMmuHuid: nonoxxkenue B llepumogmueckoit cucrteme xumuueckux siemeHtoB J[. M. MenneneeBa, cTpoeHue aroma,
HaxoXXJeHue B mnpupoje. Puznueckue M XUMHUYECKHE CBOMCTBa amtOMHHUSA. AMGOTEpHBIE CBOMCTBAa OKCHUJIAa U TUIPOKCHUJIA
AIIOMUHUSL.

Keneso: nonoxkenue B [leppoanueckoi cucteMe XxumMuueckux 3meMeHToB 1. 1. MeHneneeBa, cTpoeHrE aToMa, HaXOKJICHUE
B npupojae. Gusnueckue u XUMUYECKUe CBOMCTBa xene3a. Okcuabl, Tuapokcuasl u coiu xenesa (1) u sxxenesa (l11), ux cocras,
CBOMCTBA U MIOJYYECHHUE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJIEHWE C o0pa3laMyd METalJIOB M CIUIaBOB, WX (U3MUYECKMMHU CBOMCTBAMHU, HM3yUYE€HHE DPE3YJIbTATOB KOPPO3UU
METaJJIOB (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHAA KajbIMs U HATPHs C BOAOU
(BO3MO>KHO MCIOJIb30BAaHUE BUAEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCa TOPEHUS JKEle3a B KHCIOPOE
(BO3MOXXHO HCIIOJIB30BaHUE BHACOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIUN Ha HOHBI: MarHus, Kajblusi,
anmroMuHMS, 1TMHKa, xene3a (1) u xenesza (I11), meau (Il), HaGar0IeHME M OMKMCaHKE MPOIECCOB OKpAIlIMBaHUs IJIAMEHH MOHAMU
HATpUs, KaIug M KajabIUs (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPUANIOB), UCCIEIOBaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QIFOMUHUS U TUIPOKCH]IA IUHKA, PEIICHHE SKCIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaxkHeillre MeTaibl ¥ UX COSAMHEHUS.

XuMUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Matepuansl B TOBCEJHEBHOM KU3HH YEJIOBEKA. be30macHoe NCIIOIb30BaHUE BEIIECTB U XMMUYECKUX PEAKLUI B
obITy. [lepBast mTOMOIIb MPU XUMUYECKUX 0KOTAaX U OTPABIICHUSX.

XHWMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpenbl (IpeaesibHas JoIycTuMas KoHUeHTpaus BemiecTs, gainee — I1/1K). Ponb
XUMUU B PEIICHUH SKOJOTMYECKUX TPOOIIEM.

Xumuueckuii IKCnepumeHm:

u3ydeHre o0pa3loB MaTepHaJIOB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUAIIbI).

Mesicnpeomemmnbnie ceasu

Peanuzanysi MEXNpeIMETHBIX CBSI3eH MPU U3YYCHUU XUMUHU B 9 Kilacce OCYIIECTBIISECTCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATHIA, TAK U MOHATHM, SIBJSIOIIMXCS CUCTEMHBIMU JIJISl OTACNIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1muMe ecTeCTBEeHHO-HAy4YHbIE TMOHATHUS: HAay4YHBIA (DAaKT, TUMOTE3a, 3aKOH, TEOpHSs, aHAlU3, CHUHTE3, KiacCu(UKanus,
NEPUOINYHOCTb, HAOTIOIEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3MEPEHUE, MOJIENb, SIBIICHUE, TAPHUKOBBINA 3(PPEKT, TEXHOIOTHS,
MaTepHabl.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SEKTPUIECKUN
3apsiji, MPOBOJHUKH, MOTYIPOBOIHUKH, IUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
ra3, pacTBOp, paCTBOPUMOCTbh, KpUCTAJUTMUECKas PEmIETKa, CIUIaBhl, (PM3UUYECKUE BEIMYHUHBI, CIMHUIIBI U3MEPEHUs, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHIIE.

buonorusi: dorocunrtes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIbHbIE YIOOPEHUS, MUKPOAJIEMEHTbI, MAaKPOIJIEMEHTHI,
MUTATEJIbHbIEC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHbIE TOPObI, TOJE3HBIE NCKONIAeMbl€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBLI IIO XMMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3ybTaThl OCBOSHUS MPOTPAMMBI OCHOBHOT'O O0IIIEr0 00pa30BaHUs JOCTUTAIOTCS B X0/1€ O0yUEHUSI XUMUH B
€IMHCTBE Y4eOHON M BOCHHUTATEIHHOW NIEATEIHHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE MPaBUJIAMUA U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS M COITUATH3AINH 00YJIarOIIUXCSI.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAaIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX
OpHMEHTAIINI U PACIIUPEHUE OTIbITA IEATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuOTHYECKOT0 BOCTINTAHUSI:

LIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U Hay4YHOMY HACJEAMIO, IOHUMaHUs 3HaYCHUS
XMMHUYECKON HayKu B JKU3HM COBPEMEHHOIO OOIECTBAa, CIIOCOOHOCTU BIAJETh JTOCTOBEPHOW HH(pOpMAIUel O MepenoBbIX
JOCTUKEHUSIX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUIX 00 YCTPONCTBE MUpa U
00IIIeCTBA;

2) rpakKAaHCKOr0 BOCIUTAHMSA:

IPEJCTaBICHUS O COLMAJbHBIX HOPMax W MpaBUiaX MEXIUYHOCTHBIX OTHOIIEHMH B KOJUIEKTHUBE, KOMMYHHKAaTUBHOU
KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HON, Y4eOHO-MCCIEI0BAaTENbCKOW, TBOPYECKOW M APYTUX BHJAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW NEATENbHOCTH TPHU BBIMOJHEHUH yUeOHBIX, TO3HABATENbHBIX 3a/1a4, BBITIOJHEHUH
XUMHYECKHUX SKCIIEPUMEHTOB, CO3JJaHUH yYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIMOHMMAHWIO M B3aMMOIIOMOIIM B MpOIlecce
3TOU yueOHOMU AESITEeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEACHNE U TIOCTYIKH CBOUX TOBAPHUIIEH C TO3UIIMN HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MUPOBO33PEHUYCCKUE TPEJCTABICHUS O BEIIECTBE M XHUMHUYECKON pPEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAYKH U COCTABIIAIOIINE OCHOBY JJISl MOHUMAaHUs CYIIHOCTH HAyYHOW KapTHHBI MUpa, TPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJBI, B3aMMOCBA3SIX YEJIOBEKA C MNPUPOJHOM Cpenoil, 0 poJidi XMMHUU B TO3HAHUHM STUX
3aKOHOMEPHOCTEW;

NO3HAaBaTeJIbHbIE MOTHBBI, HalpaBiICHHbIE HAa MOJyY€HHWE HOBBIX 3HAHUW MO XMMHUH, HEOOXOAMMBIE IS OOBSICHEHUS
HaOJI0JaEMBIX TPOIIECCOB U SIBJICHHM, MO3HABATEIHHOW, HHPOPMAIIMOHHOW M YUTATEIBCKON KYJBTYphl, B TOM UYHCJIC HaBBHIKOB



CaMOCTOSITENIbHON paboThl C YYeOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypO, MOCTYINHBIMA TEXHHUYECKUMHU CPEICTBAMU
UH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHIO W TMO3HAHUIO, JII0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0Opa30BaHUIO, MTPOCKTHOU U
UCCIIEIOBATENLCKOM IeATEeIFHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS 00YUCHUs B JaIbHEHIIIEM;

4) popMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKH3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3J0POBBIH 00pa3 >KHU3HH,
OCO3HaHHWE IOCJICJICTBUH W HENMPHUATHE BPEAHBIX NMPHUBBIYCK (YIOTPEOICHHS AJKOTOJIsA, HAPKOTHKOB, KypEHHUs), HEOOXOIUMOCTH
COOJTFOICHHS TTPaBUIT OE30IIACHOCTH MPH OOPANICHUH ¢ XUMHYSCKHMH BEIIECTBAMH B OBITY M peaIbHOM JKHU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPaKTHUECKOMY U3yUeHHUI0 TTpodeccrii U Tpya pa3InIHOTO poja, YBaXKCHUE K TPYAY H pe3ysbTaTaM TPYI0BOU
JEATCIIBHOCTH, B TOM YHCJIC HA OCHOBE NMPUMCHCHHS NMPEAMETHBIX 3HAHWHM 1O XMUMHH, OCO3HAHHBIH BHIOOP HMHIWBHIYaIbHOU
TPACKTOPHUH MPOJIOHKCHHS 00pa30BaHMsl ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB
¥ TTOTPEOHOCTEH, yCIenHol nmpodeccuoHaIbHOMN ACSITETFHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTD aJIJallTHPOBATHCS
B MTPO()ECCUOHAIILHOM CpelIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

AKOJIOTUYECKU IeJIeCO00pa3HOe OTHOIICHWE K TMPHUPOJC KaK HCTOYHUKY XKHU3HM Ha 3eMJjie, OCHOBE €€ CyIIeCTBOBaHUS,
MOHMMAaHHE [IEHHOCTH 370POBOI0 M 0e30MacHOro oodpasa »H3HU, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U
TICUXWYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJIOACHHS IMpaBWJI O€30MacHOTO IMOBEACHHUS MPH paboTe C BElIeCTBaMH, a
TaK)Ke B CUTYAIUAX, YTPOIKAIONTUX 3I0POBBIO U )KU3HU JIFOICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUWSA, MOJydacMble MPH HM3YYCHUM XUMUH, JJIS PEHICHHS 3a1ad, CBA3aHHBIX C OKPY)KArOIICH
IIPUPOJTHON CpPEJOW, IS TOBBIIMICHUS YPOBHS SKOJOTMYECKOH KYJIBTYpPbI, OCO3HAHHUSA IIOOATBLHOrO XapaKTepa JKOJIOTHYSCKUX
npo0JieM M MyTeH UX PeHICHHUS MOCPEACTBOM METOJ0B XUMHH, KOJOTHMYCCKOTO MBIIUICHHS, YMEHHUS PYKOBOICTBOBATHCS MM B
II03HABATEJIbHOM, KOMMYHMKATUBHOM U COLIMAJILHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B coctaBe MeTanmpeaMETHBIX pPe3yJIbTaTOB BBIACISAIOT 3HAYMMbBIC JUIS (OPMHUPOBAHUS MHPOBO33PCHHS OOIICHAYYHBIC
NOHATHS (3aKOH, TCOPHs, MPUHIIMI, TUIIOTe3a, (PaKT, CHCTeMa, IPOIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbIe HCIOJIb3YIOTCS B
€CTECTBCHHO-HAYYHBIX YUCOHBIX MPEJMETax M MO3BOJISIOT HA OCHOBE 3HAHHMN M3 3THX NPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
IIEJIOCTHOW HAyYyHOW KapTUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHBbIC JCHCTBHs (ITO3HABATEIbHBIE, KOMMYHUKATHBHEIC,



pEryJsiTUBHbBIE), KOTOpbIE 0OecneunBaroT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOH AESITENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE NeiiCTBUSA

Bba3oBble JJoruueckue JelicTBUA:

YMEHHUSI UCTOJIb30BATh MPUEMBI JIOTUYECKOTO MBILIJIEHUS IIPU OCBOCHUM 3HAHUI: PACKPBIBATh CMBICT XUMUYECKUX MMOHATHIA
(BBIACISITh MX XapaKTEepHbIE MPU3HAKHU, YCTAHABIMBATH B3aWMOCBSI3b C JPYTMMH MOHATHSIMH), UCIIOIb30BaTh MOHSTHUS JIS
O0OBSCHEHHsSI OTICNbHBIX (DAaKTOB W SIBIICHWUM, BHIOMPATh OCHOBAHUS W KPUTEPHH IS KiIacCU(UKAIIUH XUMHYECKHX BEIIECTB U
XUMHUYECKUX PpEaKIUi, yCTaHABIMBATh NPUYUHHO-CJICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMU H3YUYEHUS, CTPOUTH JIOTUYECKUE
paccyxJieHus (MHIyKTUBHBIE, IETyKTUBHbBIC, TI0O aHAJIOTUHN), I€JIaTh BHIBOJBI U 3aKITIOYCHHUS;

yMEHUE IPUMEHSTH B MIPOIIECCE MO3HAHUS MOHITHS (MPEAMETHBIE U METaNpPEAMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIETIH,
UCIIOJIb3YEeMbI€ B XUMUHM, TTPEOOPA30BLIBATH IIUPOKO MPUMEHSEMbIE B XUMUHU MOJEIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK
(cMMBOJ AyieMeHTa), XuMudeckas (hopMylia ¥ ypaBHEHUE XUMUUYECKON peakliui — MpU PEIICeHUH Y4eOHO-TI03HABATEIbHBIX 3a]1a4, C
y4€TOM OSTUX MOJIETBHBIX MPEJCTaBICHUI BBISBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU HM3YyYa€MbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKUUl, BBISBIATH OOIIHE 3aKOHOMEPHOCTU, NPUUYUHHO-CJIECIICTBEHHBIC CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MTPOILIECCAX U SIBJIICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA:

YMEHHE HCMOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE MHCTPYMEHTA MO3HAHMs, a Tak)Ke B KaueCTBE OCHOBBI JIJIsi
dbopMHUpOBaHUS TUTIOTE3BI 1O MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

pUOOPETEHHUE OIbITa MO TIAHUPOBAHUIO, OPTAHU3AIMU U MPOBEJCHUI0 YICHUYECKUX YKCIIEPUMEHTOB, yMEHUE HAOI01aTh
3a XOJIOM TIPOIIecca, CAaMOCTOATENIBHO MPOrHO3UPOBATh €r0 pe3yJibTar, PopMyaupoBaTh 000OIIEHHUSI U BBIBOJIBI MO pPe3yjIbTaTaM
MPOBEJAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIIATH OTUET O MIPOJICTITAaHHON padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpaTh, AHAIU3UPOBATh W HMHTEPIPETUPOBATH MHGOPMAIHMIO PA3IWYHBIX BHAOB M (HOPM TMPEACTABICHHUS,
MOJIy9aeMYyI0 W3 Pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JUTEPaTypa XUMHUYECKOTO COJEP)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcel HTEpHETA), KpUTUUYECKH OIICHUBATh MPOTUBOPECUMBYIO U HEJJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE TPUMEHSTh Pa3IMuHble METOJbI U 3alpOChl MPHU MOUCKE W OTOOpe MH(OpPMAIMK W COOTBETCTBYIOIIUX JIaHHBIX,
HEOOXOMMMBIX JIsl BBITIOJIHEHUSI yUE€OHBIX M TMO3HABATENbHBIX 3a7ad OMpEeNeEHHOT0 THUMa, MPUOOPETEHUE OmbITa B 00MacTH
UCITIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIIAJICHUE KYJIHTYPON aKTUBHOTO HCIIOIH30BAHUS PA3TUIHBIX



IIOMCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIBHYIO (DOpMY MpEACTaBIECHUS HHPOpPMALMM W WIUIFOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMUA CXeMaMHt, AuarpaMMaMu, ApyruMu GopMaMu rpaduku U UX KOMOUHAIUSIMH,

YMEHHE HCIOJB30BaTh M aHAIM3UPOBATh B Ipoliecce y4eOHOM W HCCIEAOBAaTENbCKON AESATENbHOCTH WHGOPMAIUIO O
BJIMSTHUM NTPOMBIIIIEHHOCTH, CEJILCKOT0 X03MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaOIIel IPUPOIHOMN Cpebl.

KoMMyHHKaTHBHBIC YHHBeEPCcaJIbHbIe YueOHbIe 1elCTBHUSA:

YMEHHMsI 3a/1aBaTh BOMPOCH! (B XOJI¢ Auajora u (Miu) TUCKYCCHH) IO CYHIECTBY OOCYKIaeMOM TEMbI, (OPMYIUPOBATH CBOU
[PEIOKEHHS] OTHOCUTEIBHO BBIITOJIHEHHS NIPEVIOKEHHOM 3aa4H;

YMEHUS NPEICTABIATh NOJIYYEHHBIE PE3YJIbTAThI O3HABATEIBHON JAEATENBHOCTH B YCTHBIX M MMCBMEHHBIX TEKCTaX; J1€JaTh
NPE3CHTALNI0 PE3YIbTATOB BBIMOJHEHUS XHUMHUYECKOIO SKCIIEPUMEHTa (JabOpaTOpHOTO OMbITa, JIabopaTOpHOW pabOThl IO
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSI y4€OHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATENILHON M UCCIEA0BATEIbCKON IESITEIbHOCTU
IpU PEIICHUH BO3HUKAIOUIUX NPOOJEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJIACOBAaHUS MO3UIMI (00CyXaeHHs, 0OMEH
MHEHUSIMH, «MO3TOBbI€ IITYPMbI», KOOpJAUHAIMS COBMECTHBIX JICHCTBUM, ONpENCICHHWE KPUTEPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryJsiTuBHBIe YHUBepCaJbHbIe Y4eOHbIe elicTBUS:

YMEHUE CaMOCTOATENbHO OMNPEAENsITh LEIU JeATEIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIHUPOBATH W TIPH
HEOOXOMMOCTH KOPPEKTUPOBATH CBOKO JEATEIBbHOCTh, BBIOMpaTh HanbOosnee 3(PQPeKTUBHBIE CHOCOOBI PEHICHUS YYEOHBIX H
NO3HABaTEJIbHBIX 3aJay, CaMOCTOSTEIbHO COCTAaBJISITh WJIM KOPPEKTHUPOBATh MPEAJIOKEHHBIM alropuT™M JeHCTBUM mpu
BBIMOJIHEHUH 3aJaHUi C y4y€TOM TMOJY4YEHHUS HOBBIX 3HAHMNA 00 M3yd4aeMbIX OOBEKTaX — BEUIECTBaX M PEAKIMSIX, OLCHUBATh
COOTBETCTBHUE MOJIyYEHHOTO Pe3yJibTaTa 3asBJICHHON LIeNU, YMEHUE UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, peIjlaraéMbie B
YCJIOBUHM 33/IaHUMH.

NPEJIMETHBIE PE3YJIBTATBI

B coctaBe mpenMeTHBIX pe3yNbTaToOB MO OCBOEHUIO 00S3aTEIBLHOTO COAEP)KAHUS, YCTAaHOBJIICHHOTO NaHHOW (enepanbHOU
paboueii mporpaMMoi, BBICISIOT: OCBOCHHBIE 00YYaIOIIMMHCS HayYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBUH, CIEIM(pUIECKHEe
JUTSL IPEIMETHOM 001acTh «XUMUS», BUIBI ACSITEIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETALIMH, TPEOOPa30BAHUIO
Y TIPUMEHEHUIO B PA3INYHBIX YIEOHBIX U HOBBIX CUTYaIIHSIX.

K konny oOyuenus B 8 kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh COPMHUPOBAHHOCTDH Y
o0y4aromuxcsi yMEeHu:



pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX NOHSTUW: aTOM, MOJIEKYJa, XMMHYECKHWA JJIEMEHT, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAas M MOJIEKYJISIpHas
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBas J0JI XUMHUYECKOTO 3JIEMEHTA B COEUHEHUH, MOJIIPHBIN
00BEM, OKCHJI, KHUCJIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPUIATEIBHOCTb, CTEHEHb OKUCIEHUS, XUMHUYECKasl peaxius,
KJaccu(ukanus peakiuid: peakiiuu COeIMHEHHS], PEAaKIMK Pa3NIOKEHUsI, PEaKIIMK 3aMEIIeHHs], peakliui 0OMeHa, dK30- U
HIOTEPMUYECKUE PEAKIMU, TETIOBOM 3((EKT peakiuu, sApo aToMma, AJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOWTalb,
paguyc atoma, XMMHUYECKas CBs3b, NMOJSAPHAs U HEMOJSIPHAS KOBAJICHTHAs CBI3b, MOHHAS CBSI3b, NOH, KATMOH, AHWOH,
pacTBOp, MaccoBas J0JI BelIeCTBa (IIPOLICHTHAs! KOHIIEHTPALIMsI) B pACTBOPE;

WJUTKOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTh 3TH MOHITHUS IPU ONKUCAHUU BEIIECTB U UX
IIPEBPALLCHUN;

UCITI0JIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJT BEIIECTB M YPABHEHUN XMMUYECKUX PEAKIUM;
ONPEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUWHEHUSX, CTEIIEHb OKHUCIEHUS AJIEMEHTOB B OMHAPHBIX
COEMHEHMSIX, IPUHAJICKHOCTh BEILIECTB K ONPECIEHHOMY KJIacCy COEIMHEHUN N0 popMyiiaM, BUJ XUMUYECKOU CBS3U
(KoBaJICHTHAs! M HIOHHAsI) B HEOPTaHUUYECKUX COCTMHECHUSIX;

packpbiBath cMbici Ilepuonmueckoro 3akona JI. M. MengeneeBa: HEMOHCTPHUPOBATh MOHUMAHHUE IEPUOAUYECKOU
3aBUCHMOCTH CBOWCTB XHMHMYECKHUX JJIEMEHTOB OT MX IOJIOKEHMS B llepromndeckod cucTteMe, 3aKOHOB COXPaHEHUs
Macchbl BEIIECTB, TOCTOSTHCTBA COCTABA, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaapo;

ONMKCHIBATh W XapakTepuszoBaTh TaOaMuHyto (opmy Ileprmoanueckoil CHCTEMbl XMMHYECKHX JJIEMEHTOB: pas3inyaTh
MOHATUSl «rhaBHas mnoxarpynma (A-rpymnma)»y u «mnobouyHas noxarpynmna (b-rpymma)», mameie u OoJbIIME TEPHOIBI,
COOTHOCUTh OOO3HauyeHUs, KOTopble uUMeroTcs B Tabmuue «llepuogumyeckas cucrema XxuMuyeckux snemeHTtoB [ WM.
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsia siapa, oduiee
YHCJIO AJIEKTPOHOB U PACTIPEEIICHUE UX IO AJIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA, XUMUYECKUE peakiuu (10 YHUCIy U COCTaBY
YUYaCTBYIOIIMX B PEAKI[MH BEILIECTB, M0 TEIIOBOMY 3P (DEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAsi ONUCAHUE
MpUMEepaMH MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHMOCTM OT HUX KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKaHUS
XUMHUYECKUX MPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;



BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTA 110
dbopMynie coeTUHEHHs, MAacCOBYIO JOJIIO BEIIECTBA B PAcTBOPE, MPOBOIAUTH PAcuEThl MO YPABHEHHIO XUMHUYECKOU

pCaKIuy;
MPUMCHATh OCHOBHBIC OIIEpalldd MBICIIMTEIILHON JCATEIPHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, OO0OOIICHHE,
CHUCTEMaTHU3AIIMIO, KIACCU(UKAIUIO, BBIIBIICHUE MPUINHHO--CICACTBEHHBIX CBS3CH — JUISl M3YYCHHS CBOMCTB BEILECTB H
XUMHYCCKHX PEaKIMii, €CTeCTBEHHO-HAYYHBIE METOJbI TIO3HAHHWS — HAOIIOJCHWe, HW3MEPEHHE, MOJICIIMPOBAHHE,

AKCIEPUMEHT (PeabHbII U MBICIICHHBIN);

CJIeIOBaTh MpaBUJIaM TOJb30BAHUS XMMHUYECKON TOCYAOH U J1abOpaTOpHBIM OOOpYJOBaHHEM, a TakKkKe MpaBUIIaM
oOpallleHus1 ¢ BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMH MO BBIIOJHEHHUIO J1a00PAaTOPHBIX XUMHUYECKHUX OIBITOB I10
HOJyYEHUI0O M COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), HNPUTOTOBIEHUIO PAacTBOPOB C
ONPENEIIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCIIEPUMEHTHI I10
pPacno3HaBaHHUIO PACTBOPOB WIENOYEH U KUCIOT C MOMOUIBIO MHAMKATOPOB (JIakMyc, (peHondTanenH, METHIOPAHXK U

JIPYTHE).

K koniy oOydeHus B 9 kjacce mpeIMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTDH Y
00yJaronmxcsi yMEHUIA:

PaCKpBIBATh CMBIC] OCHOBHBIX XUMHUUYECKHUX TOHSTHUW: XMMHYECKUW SJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH,
MPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHUCICHHS, XHUMUYECKas
peakiusi, XUMHUYECKas CBA3b, TEIUIOBOM d(QexT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, SIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJICKTPOJIUTUYECKAS TUCCOIMAIMS, PEAKIIM MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOe PaBHOBECHE,
oOpatuMble M HEOOpATHMBIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKI[UU, OKHUCIHUTENIb, BOCCTAHOBUTEIb,
OKHCJICHUE U BOCCTAaHOBJIEHUE, AJUTOTPOIHUS, aMPOTEPHOCTh, XUMUYECKas CBs3b (KOBaJICHTHAs, MOHHAsS, METaJJTHYecKas),
KpUCTaJUIMYeCcKas pemeTKa, KOpPpo3usi METAJIOB, CIUIaBbl, CKOPOCTh XWMHWYECKON pEaKlnH, MPEAEIbHO OMyCTUMAs
koHueHtpamusa [[/IK BemecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSTh 3TH MTOHATHUS IPU ONMCAHUY BEUIECTB U UX
IIPEBPALICHUN;

MCIIOJIb30BaTh XMMUYECKYH0 CUMBOJIUKY JIJI1 COCTaBJICHUS (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUH;
ONPEAEIATh BAJICHTHOCTh W CTEIEHb OKUCICHUS XHMWYECKHUX DJJIEMEHTOB B COCIUHEHUSX PAa3JIMYHOIO COCTaBa,
MIPUHAIICKHOCTH BEIIECTB K ONMPEACIIEHHOMY KIJIACCy COSAMHEHUH 1Mo opMyiaM, BU XUMHUYECKOM CBsI3U (KOBAJICHTHAS,



WOHHAs, METAIJIMYECKAasi) B HEOPraHUYECKUX COCTUHEHUSIX, 3apsiji UOHA MO0 XMMHUYECKON (QopMylie, XapakTep cCpeabl B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX COSAMHEHUH, TUIT KPUCTAJUTHICCKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbIcH [leprogudeckoro 3akona JI. M. MenaeneeBa m AEMOHCTPUPOBATH €r0 NMOHUMAHWE: OINMUCHIBATH U
XapakTepu3oBaTh TabmnuHyto Ghopmy [lepruoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3iinyaTh MOHITHUS «TJIaBHas
noArpynmna (A-rpymma)» u «modounas noarpynna (b-rpynmna)», Maiple U 60JbIIHE IEPUOIBI, COOTHOCUTh 0003HAYCHUS,
KOTOpPbIE WMEIOTCS B TEPUOJMYECKON TaONHIe, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XWMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsj siapa, O0Iee YHUCIIO JICKTPOHOB U PacHpeielICHUE X M0 3JIEKTPOHHBIM CIIOSIM), OOBSICHSITh
o0I1ue 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M MIX COSAMHEHHUH B TpeAesiax MajbIX NEPHOOB U TJIABHBIX
MOJATPYIII ¢ y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIIECTBA, XUMUYECKHE peakiuu (10 YHUCIy U COCTaBy
YYacTBYIOIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 M3MEHEHHIO CTEMeHEH OKHCICHUS XWMHYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIKME W CHENUPUUYECKHE XMMUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOATBEPK/asi OMKMCAHUE MPUMEPAMU MOJICKYJIIPHBIX Y HOHHBIX YPABHEHHM COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINIA;
COCTABJISITh YPABHEHUS JJICKTPOJIUTHYECKOM JTUCCOIMAIIMM KHUCJIOT, INeNo4el W CoJied, TMOJHBIE W COKpAall¢HHbIE
ypaBHEHUS pEaKIWii MOHHOTO OOMEHA, YpaBHEHHUS PEaKIMi, TMOATBEPKIAOININX CYIIECTBOBAHUE TEHETUYECKOW CBS3U
MEXIy BEIIECTBAMH PA3JINYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOrO OanaHca
ATHUX PEaAKIUM;

MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHWSA, BO3MOXHOCTH TPOTCKAHUS XHMHUYCCKHX
MIPEBPAIICHUH B PA3JIMYHBIX YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA I10
dbopmysie coenuHEHWs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHl 1O YPABHEHUIO XUMUYECKOMN
peakuuu;

COOTI0/IaTh TpaBUjia IOJIB30BAHUS XHMHUYECKOW IOCYIOHM H J1abopaTopHBIM OOOpYAOBaHMEM, a TakKe IpaBHIIa
oOpaIleHus ¢ BEIIeCTBAMH B COOTBETCTBHUHU C WHCTPYKITUSMH IO BBITIOJIHCHHIO J1a00OPATOPHBIX XUMHUYECKUX OTBITOB IT0
MOJIYYCHHIO U COOMPaHUIO ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIAECKUCIIOTO Ta3a);



IIPOBOAUTHL PEAKLUU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB PAa3JIMYHBIX BEILLIECTB. PACIIO3HABATH OIBITHBIM ITYTEM
xJopua-, OpoMua-, MoAua-, kKapooHat-, pocdar-, cunukar-, cyiabdpar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHHUS U HOHBI
W3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB;

IIPUMCHATb OCHOBHBIC OIICpAllUU MBICIIMTEIbHOM ACATCIbHOCTH — dHAJIMWM3 W CHHTC3, CPABHCHHUC, O606HI€HI/I€,
CUCTCMATU3AIINIO, BBIABJICHUC IIPHUYMHHO-CICICTBCHHBIX CBSI3CH — I U3Y4YCHHUA CBOMCTB BCHICCTB U XHUMHNUYCCKHUX
peaKuHﬁ, CCTCCTBCHHO-HAYYHbIC MCTOJIbI IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC, OSKCIICPUMCHT

(peaJibHBINA U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LN (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusi — BaKHas 00J1aCTh
€CTECTBO3HAHUS U bu6nmoreka [IOK
1.1 . 5 2
MPAKTUYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XMUMHUYECKHE 15 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopona. [lonsitue 5 bu6nunorexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa. Ilonstue o kuciorax 8 1 bu6nunorexa LIOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka [HOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuoreka [{OK
HEOPTaHWYECKUX COCTUHEHHIMA https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucreMa xumudeckux 3j1eMeHToB /I. . MenaeseeBa. CTpoeHne aToMOB. XMMHYeCKas
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA

Tlepuoanuecknii 3aK0H U
P but6mmorekxa [IOK

31 Heproriecias cicrema ! https://m.edsoo.ru/7f41837c

XUMHYECKHUX deMeHTOB JI. 1.
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MenneneeBa. CTpoeHue atoMa
2 Ommenmoner : 1 biiorera LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKIIUU
Hroro no pazaen 15 bubamorexa LIOK
pasaeiy https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH
[ToBTOpEeHME U yriayOlieHne 3HaHUuH bubnnorexa [JOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuoreka [IOK
' peaknuit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT JUCCOLUALIM. bubnuoreka [IOK
1.3 8 1 1
XUMHUYECKHE PEaKIiu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0mas xapakTepucTUKa XUMHIECKIX 4 1 bubnuotexa [JOK
' snemeHToB VIIA-rpynmnsl. "anorenst https://m.edsoo.ru/7f41a636
2.2 OO0mas XxapakTepruCcTUKa XUMHIECKUX 6 bubnuotexa [JOK



https://m.edsoo.ru/7f41837c
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aneMeHToB VIA-rpynnsl. Cepa u eé

https://m.edsoo.ru/7f41a636

COeIHEHUS
23 | onememor VA oymms Avon focpoprm |7 BuGunorea LIOK
' PYTHIRL. ’ P https://m.edso0.ru/7f41a636
COEIUHEHUS
Ve OOmas Xap?f/szHCTHKa X;/IIMI/I‘ICCKI/IX . BuGmorexa [IOK
. DJIEMEHTOB - el YTIIepoa u
" N s Hiepo https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COSAMHCHUS
Hroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU ST
bubnunoreka LIOK
3.1 0 I 4
(61K CBOHCTRA METAIIOR https://m.edsoo.ru/7f41a636
3.2 Baxkneime Metamisl 1 UX COSIUHEHUSI 16
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3
Hroro mo pazueny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

Ne KoauuectBo Aara Hpoil:;:}mﬂ
NpoBeACHUS
n/ Tema ypoka JacoB 1o nany no akrty
n
[Ipenmer xumuu. Poiap XuMuM B )KU3HU YeJIOBEKa. Telia U BemecTa 1.09
ITorsaTue o MeTogax MO3HAHUS B XUMHUH 5.09
3 ITpaxtuueckas padora Ne 1 «I[IpaBuiia paboThl B 1aOOpaTOPUHU U PUEMBI 1 8.09
oOpaitieHus ¢ 1a0opaTOPHBIM 000PYIOBAHUEM '
4 YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei 1 12.09
5 [TpakTrueckas padota Ne 2 «Pa3aenenue cmeceit (Ha mpuMepe OUYUCTKH 1 15.09
MTOBApPEHHOM COJIN )» '
6 ATOMBI 1 MOJIEKYJIbI 1 19.09
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 2JIEMEHTOB 1 22.09
8 IIpocTeie U CIOXKHBIE BELIECTBA 1 26.09
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 29.09
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XuMudeckas ¢popmyina. BaqeHTHOCTh aTOMOB 1 3.10
XUMHYECKHX 3JIE€MEHTOB
11 OtHocutenbHas aroMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca 1 6.10
12 MaccoBas goJ1s1 XUMHYECKOT0 dJIeMEHTa B COSIMHESHNUH 1 10.10
13 KomnuectBo BemectBa. Mosb. Mossipaast Macca 1 13.10
14 Pu3nyecKue 1 XUMHAYECKUE ABIEHUA. XUMUUYECKasl peaKkus 1 17.10
15 IIpu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX PEaKIUN 1 20.10
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKHE YPABHEHUS 1 24.10
17 Brluncnenust Koau4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSM XUMUYECKUX PEeaKIUi 1 27.10
18 Knaccudukanmst XuMuaeckux peaknuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIICHNUS, 1 211

obmMmeHa)




M. B. JIoMmOoHOCOB — y4€HBII-sHIIMKIONEeTUCT. O000IIEHNE U CHCTEMATH3AIHS

19 . 1 10.11
3HaHUU

20 KonTtponpHas padora Nel mo Teme «BeliecTBa 1 XUMUYECKHE PEAKITUN 1 14.11

21 Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciopos — 3ieMeHT U mpocToe 1 1711
BeecTBo. O30H

99 Ou3nuecKue 1 XMMUYECKHEe CBOWCTBA KHCIOpo/a (Peakluy OKUCIICHHUS, TOPEHHE). 1 2111
[onsartue 06 okcumax

93 CrniocoOblI MoTy4eHus KUCI0po/ia B 1a00paTOPUU U MPOMBIILIEHHOCTH. 1 a1l
[Ipumenenue kucnopoaa

24 TemnoBoit 3 PexT XuMuIecKor peakiiu, MOHSATHE O TEPMOXUMUYECKOM 1 2811
YPaBHEHUU, K30~ U SHAOTEPMUUYECKUX PEAKIIUAX

o5 TormBo (HedTh, yroib 1 METaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €T 1 112
IPEOTBPALCHUS

26 [Tpaktunyeckas pabora Ne 3 o teme «llosyuenue u codbupanue KUCIOPOAa, 1 519
U3y4EHHE €r0 CBOHCTBY

27 Bonopon — snemeHT u npocToe BemecTBo. HaxoxaeHue B npupojie 1 8.12

28 duznyeckue U XUMUYECKHE CBOMCTBA Bojlopoja. [Ipumenenue Bogopoaa 1 12.12

29 [ToHsiTHE O KUCHOTAX U COIAX 1 15.12

30 CriocoObI moTydeH s BOAOPO/Ia B JIaOOpaTOpuH 1 19.12

31 [Tpaktuyeckas padora Ne 4 o Teme «[losyueHue u cobrpaHue BO10po/ia, U3y4eHUE 1 212
€ro CBOICTB»

32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo 1 26.12

33 Brruucnenus 06b€Ma, KOJIMUYECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMUYECTBY 1 29 12
BElIeCTBa UIIH 00BbEMY

34 Brruncnenus 00bEMOB ra3oB 110 ypaBHEHHIO pEaKkI[MH Ha OCHOBE 3aKOHAa 00BEMHBIX 1 9.01
OTHOILIEHH T'a30B

35 duznueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI 12.01

36 CocraB ocHoBanui. [ToHsiTHE 00 MHAUKATOpax 16.01

37 Bona kak pactBopuTtens. HackleHHbIE 1 HEHACBIIIEHHBIE pacTBOPHL. MaccoBas 19.01




JI0JIS BEILIECTBA B PACTBOPE

ITpakTrueckas padota Ne 5 o teme «lIpurorosieHue pacTBOPOB C ONPEACTIEHHON

38 ) y ) 1 23.01
MaccOBOH J0JI€ paCTBOPEHHOT'O BELLIECTBAY
39 Kontponbnas padora Ne2 o teme «Kucimopoa. Bogopon. Boga» 26.01
40 Oxcuapl: cocTas, KiaccupUKaIys, HOMEHKIATypa 30.01
41 [Tony4yeHne 1 XMMHUYECKHE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 1 5.0
OKCH/JIOB
42 OcHoBaHU: cOCTaB, Ki1accu(pUKaIsi, HOMEHKIATypa 1 6.02
43 [TonyyeHue u XUMHYECKUE CBOMCTBA OCHOBAHUI 1 9.02
44 Kucnotsr: cocras, kmaccudukanys, HOMEHKIIATypa 1 13.02
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA KUCIIOT 1 16.02
46 Conu (cpenHue): HOMEHKJIATypa, CIOCOObI OTyYeHUs, XUMUYECKIE CBOMCTBA 1 20.02
47 [IpakTuueckas pabora Ne 6. Pemenune skcriepuMeHTaNbHBIX 3a7a4 110 TEMe 1 23.02
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX COCTUHEHUI» '
48 I'eneTnyeckas CBS3b MEXAY KJIaCCaMHU HEOPTraHUYECKUX COCIUHEHUM 27.02
49 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI 1.03
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 1 5 03
coeMHeHH" '
51 [IepBbie moNbITKH KJIaCCU(PUKALMN XUMUYECKUX 31€eMEeHTOB. [loHsaTHe 0 rpynmax 1 8.03
CXOJHBIX 2JIEMEHTOB
59 [Tepnoanueckuit 3akoH u [lepuoandeckas cucTeMa XUMHYECKHX ieMeHToB /], 1. 1 1.03
MenerneeBa '
53 [Iepuoael, rpynmnsl, IOATPYIIIBI 15.03
54 Crtpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl 19.03
55 CrpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB 31eMeHTOB [leproanueckoii cucremsr /1. 1 2203
. Menneneesa '
56 XapakTepHucTUKa XMMHUYECKOI0 3JIEMEHTA I10 ero nojoxeHuto B [lepuoanueckoit 1 504

cucteme /1. 1. MenaeneeBa




3nauenue [lepuonnyeckoro 3aKoHa Juisl pa3BUTHS HAyKu U npaktuku. . 1.

57 v 1 5.04
MenneneeB — y4&€HbIN, Me1aror U rpakKIaHuH
58 DIIEKTPOOTPULIATETLHOCTH AaTOMOB XUMHUYECKHUX JIEMEHTOB 1 9.04
59 HNonnas Xumudeckas CBs3b 1 12.04
60 KoBanenTHast monsipHasi XUMU4eCKasi CBSI3b 1 16.04
61 KoBanenTHas HenmonsipHas XUMHYECKasl CBA3b 1 19.04
62 CremneHb OKUCIICHUS 1 23.04
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH 1 26.04
64 OKHCITUTENIN ¥ BOCCTAHOBUTEIN 1 3.05
65 Kontponbnas padota Ne4 no teme «CtpoeHue aroma. XUMHUECKask CBS3bY 1 7.05
66 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 10.05
67 PesepBHelit ypok. O60011IeHHE U CHCTeMAaTH3als 3HAaHHHA 1 14.05
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHHA 1 17.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne KosnuectBo | JlaTta
n/ Tema ypoka JacoB NPOBeAeHUs Aata
. 1o nany MpOBeIeHUs
no (paxkry
1 ITepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMU4eCKUX aemMeHToB Jl. 1. 1 4.09
Memnneneesa '
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 509
MIEpUOJ0B
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB 11.09
4 Bubl xuMuyeckoil CBA3U U TUIBI KPUCTAIUNIMYECKUX PEIIETOK 12.09
5 KontponpHast padora Nel mo teme «IloBropenue u yriry0neHne 3HaHHA OCHOBHBIX 1 18.09
paszuenoB Kypca 8 Kiacca» ’
6 Knaccudukanust XaMHUUECKHX PEaKIMi 110 Pa3IMYHBIM ITPU3HAKAM 1 19.09
; ITonsiTHE O CKOPOCTH XUMUUYECKOHN peakuu. [IoHATHE O TOMOTEHHBIX U 1 25 09
FE€TEPOTCHHBIX PEAKIUSIX
8 ITonsaTHEe 0 XMMUYECKOM paBHOBeCHH. DaKTOPBI, BIUAIOIIME HA CKOPOCTH 1 26.09
XAMHYECKON PEAKIMU U MOJ0KEHUE XUMHYECKOTO PABHOBECHUS
9 OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINHI 2.10
10 Teopus snexkTpoUuTUUEcKOn auccoruanui. CUIbHbIC U Ca0bIe AIEKTPOIUTHI 3.10
11 HonHble ypaBHEHMSI peaKkIui 9.10
12 XVMHYECKHE CBOWCTBA KMCIOT U OCHOBAaHUH B CBETE MPEICTaBICHUH 00 1 10.10
3IIEKTPOIUTUYECKON AUCCOIUALINH
13 XUMHUYECKUE CBOWCTBA COJICH B CBETE MPEACTABIECHUN 00 dIEKTPOTUTHUECKOM 1 16.10
JACCOLIMALAN
14 [TonsTue o ruaponuse coneu 1 17.10
15 O0001eHne 1 cUCTEMaTU3aINS 3HAHUI 1 23.10
16 [Ipaktuueckas padora Ne 1. «PenieHne sKCriepUMEHTaIbHBIX 33124 1 24.10
17 Kontponbnas padota No2 o TeMe «IeKTpoTMTHIECKas TUCCOIUAIIHS. 1 7.11.




XVMMHYECKUE PEAKIIMY B PACTBOPaX»

18 OO0m1as XxapaKTepUCTHUKa TaJJOTeHOB. XMMHUUYECKHE CBOMCTBA Ha MIPUMEPE XJiopa 13.11

19 Xnoposogopoxa. ConsHas KUCIIOTa, XMMUYECKHAE CBOMCTBA, MTOJIy4YEHNUE, 1411
IIPUMEHEHNE

20 [IpaxTuyeckas padora Ne 2 o teme «llomydeHue coysiHOM KUCIOTHI, H3y4eHUE € 20.11
CBOICTB»

21 Brruncienys o ypaBHEHUSAM XUMHAYECKUX PEaKLUi, €CIIU OJUH U3 PEarcHTOB JaH B 2111
U30bITKE .

22 O61mas xapakTepucTuka 371eMeHTOB VIA-rpymisl 27.11

93 AnnorpornHsie MoauduKanuu cepbl. Haxoxaenue cepbl v e€ CoeIMHeHHI B 5811
npupoge. XuMHUYECKHE CBOMCTBA CEPBI

24 CepoBoniopo1, cTpoeHue, GU3nUecKue 1 XMMUYECKHE CBOMCTBA 4.12

o5 Oxcunpl cepol. CepHast KHCTIOTa, (pU3HYECKHEe U XUMUYECKHE CBOMCTBA, 51
IPUMEHEHNE
XUMHUECKUE peaKiiHy, JIeXKallie B OCHOBE IPOMBIIIUIEHHOI'O CIIOCO0a MOJIy4eHHs

26 CEpHOI KUCIIOThL. XUMUYECKOE 3arps3HEHNE OKPYKAIOLIEH cpeabl COETUHEHUSIMU 11.12
cepbl

27 Brruncienue MaccoBOM JI0JIU BBIXOJa NpOAYKTA pEaKIH 12.12

28 OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpymnnbl. A30T, paclipoCTpaHEHHE B 18.12
npupoe, Gu3nYecKue 1 XUMHUYECKHE CBONCTBA '

29 AMMHaK, ero pu3nvecKre 1 XMMUYECKHe CBOMCTBA, MOJIy4YeHHE U IPUMEHEHUE 19.12

30 [IpakTuueckas pa6ora Ne 3 no teme «IlomyueHne ammuaka, n3y4eHue €ro CBOMCTB 25.12

31 A30THas KUCIOTa, € Ppu3nuecKkue U XMMHUYECKHUEe CBOMCTBA 26.12

32 Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH. 9.01
XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH CPebl COETMHEHUSIMH a30Ta '

33 ®docdop. Oxcua pochopa (V) u pochopuas kuciora, pu3ndecKkue 1 XUMHIESCKIE 1501
CBOIICTBa, MOJIy4EeHUE

34 Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX yI00OpeHul. 3arps3HeHue 16.01

NpUPOIHOH cpeanpl hocharamu




35 Yrnepon, pacupocTpaHeHue B IpUpojie, PU3NIECKUe U XUMHUECKUE CBOMCTBA 1 22.01
36 Oxkcuppl yriaeposa, ux pusndeckre U XMMHYECKHUEe CBOMCTBA. DKOJIOTHYECKHEe 1 2301
npo0JIeMBbl, CBsI3aHHBIC C OKCcUaoM yrieposa (1V) '
37 YronbHast KUCIIOTa U €€ Cou 1 29.01
38 [Ipaktuueckas padora Ne 4 mo Teme "lIlomyuenue yriekucnoro raza. KagecrBeHHast 1 30.01
peakius Ha KapOoHAT-HOH" '
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX 1 5.0
yriepoaa
40 KpemHuuii u ero coeuHeHus 1 6.02
a1 [IpakTrueckas pabora Ne 5. PemeHue skcriepuMEHTaIbHBIX 3a7a4 110 TEMe 1 12.0
«BaxkHenmme HeMeTauIbl U UX COSTUHECHUS»
42 KonTponbhas padota Ne3 no teme «BaxkHeiiline HeMeTaUIbl U UX COSTUHEHUSD) 1 13.02
OO61as xapakTepUCTHKa XUMUYECKUX IEMEHTOB — METaJUI0B. MeTaminueckas
43 CBS3b U METAJUIMYECKAsi KpUCTAIUINYECKast peli€Tka. Pu3ndecKkue CBOMCTBA 1 19.02
METaJIJIOB
44 XVMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUM psij HATIPSKEHUM METaJJIOB 1 20.02
45 O6urme ciocoObl moyyeHust MeTayuioB. CruiaBel. BerurciieHus mo ypaBHEHUSIM 1 26.02
XUMHUYECKHUX PEAKIMH, ECIIM OIUH U3 PEAr€HTOB COAEPKUT IPUMECH
46 [TonsaTue o KOppo3un METAIIIOB 1 27.02
47 [Ilenounble MeTAITBI 1 4.03
48 Oxcupl ¥ TUIPOKCHIBI HATPUS U Kallus 1 5.03
49 [Ienoyno3eMenbHbBIE METAILIBI — KAIbIUM U MarHui 1 11.03
50 Baxneimmme coenmHEHNS KaJIbITHI 1 12.03
51 O06o01IeHne U crucTeMaTu3alus 3HaHu| 1 18.03
52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 19.03
53 [IpakTuueckas padora Ne 6 mo teme "JKEcTKOCTb BOJIBI U METOABI €€ ycTpaHeHHs " 1 1.04
54 AmtoMuHUT 1 2.04
55 AMpoTepHbIe cBOMCTBA OKCHIAa U THIPOKCHIA 1 8.04




56 XKenezo 9.04
57 Oxcupl, ruapokcusl u con xkenesa (1) u sxenesa (1) 15.04
58 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 16.04
59 [IpakTudeckas padora Ne 7. PemieHue sKkCiepuMEHTAIBHBIX 33/1a4 110 TeMe 1 9,04
«BaxkHenmme METAJIbI U UX COEAUHEHUS»
Bbruncnenus no ypaBHEHUSIM XUMUYECKUX PEaKUi, €CITU OJJUH U3 PEareHTOB J1aH B
60 U30BITKE UM COACPKUT MPUMECH. BrIunciieHns MacCOBOM J0JIM BBIXOJa MPOAYKTA 1 23.04
peaxkuuu
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 6.05
62 KonTponpHas padora Ne4 o Teme «BaxxHeHIme MeTallIbl ¥ X COCITUHEHUS 1 7.05
63 BemecTBa 1 MaTtepualbl B IOBCEAHEBHON KU3HU YeIOBEKa 1 13.05
64 XHUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpebl 1 14.05
65 Ponp XxuMuM B pelieHnH SKOJOTHYECKHUX TTPoOIeM 1 20.05
66 PeseprHblii ypok. O000IIEHNE 1 CHCTEMAaTH3AIMsI 3HAHUI 1 21.05
67 PesepBHblit ypok. O0001IeHNE U CUCTEMAaTH3aIMs] 3HAHUH 1
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHIMA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






