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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30BaHUs COCTABJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OOO, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMma 1o XuMHM JaéT TPEACTABICHHWE O IIENAX, OOMmIel cTpareruu OOydeHUs,
BOCIIMUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeACTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenbHOE MPEIMETHOE CoepKaHue, IpeaIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOorpaMMbl [0 XUMHH, ONIPEAEISET KOIMYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJEP’KaHUS, PEKOMEHIYEMYIO0 IIOCIEI0BaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroluXcsl, ONpeAeNsieT BO3MOXKHOCTH MpeAMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHMs] XUMUU
HA YpOBHE LNl W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITebHOCTH 00y4aroIIerocs o0 OCBOCHUIO y4EOHOTO COlEepKaHMSL.

3HaHME XUMHUH CIYKUT OCHOBOM 1711 OPMUPOBAaHUS MHUPOBO33PEHUS 00Yy4YaIOIIErocs, ero
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OpPMUPYEMBbIE XUMUEN
NPECTaBICHUs O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pelieHuss TI00adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH Ui caMOpa3BUTHUSA U (POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEW O0ydarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodecCHOHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJISiJa HAa €IMHCTBO NPHUPOABI M 4YeNOBEKa, SBJISETCS OTBETCTBEHHBIM  ATAloM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIuXcs;

crocobcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrHuYeckoe oOpa3oBaHHE

oOydJaronuxcs.



JlanHble HampaBJeHUST B OOYYEHWHM XHUMHHM OOECIIEUMBAIOTCS CIEIM(PUKON COIEpIKaHHS
y4eOHOro npeaMeTa, KOTOPBIH SIBISIETCS IEJArOrMu4eckd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHME
00y4aroIUMUCs CUCTEMbI N1€PBOHAYAIBHBIX OHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX [OHATUH OPTraHUYECKOW XUMUH.

CtpykTypa coaepXaHus HPOTrpaMMbl IO XUMHUH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepKaHue CKIAAbIBACTCS M3 CUCTEMBI NOHATHM O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbl MOHATHH O XuMmHuueckod peakuuu. OOe 3T CHCTEMBI
CTPYKTYPHO OPTraHM30BaHbl IO INPUHIMITY IIOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— YUYEHHs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— IpEACTaBJIEHUHN 00 3JIEKTPOJUTHUECKON AUCCOMALIMU BELIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPACCMAaTPUBAIOTCA HAa OCHOBE HMIIMPHUYECKU IIOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIbHO OT OJHOIO YPOBHS K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOEHHS M BO3MOXKHOCTEH
MIPAaKTHUYECKOr0 IPUMEHEHHUS U NTOJTYyYEHUs] N3y4aeMbIX BEILIECTB.

OcBoeHne nporpaMMbl MO XHUMHUH CHOCOOCTBYeT (DOPMUPOBAHHIO MPEACTABICHUS O
XUMHUYECKON COCTaBIAIOIIEH HAYYHOM KapTUHBI MUpAa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO M METOJaM II03HaHUs B Hayke. M3ydenue xumun
IPOUCXOAUT C TMPHUBJICYEHHEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjacc.

[Tpu M3yyeHUn XUMHUHM TPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HAyKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON AESITETbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTyphl. 3ajladya y4eOHOTO MpeAMEeTa COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHN K HayYHBIM METO/IaM MTO3HAHUS IIPU N3YYEHHUH BEIECTB M XUMUYECKUX PEaKIHii, B
GbOopMUPOBAHUM U DPA3BUTHH I[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEIOBATENBCKOM J1eATEeNbHOCTH, OCBOEHUH MpaBMJl OE€3011aCHOTO
0OpalIeHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HU.

IIpy n3ydyeHUM XUMHM Ha YpOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHUs BaKHOE 3HAUCHHE

npuoOpeny Takue IeNH, Kak:



— (opmupoBaHNe MHTEIUIEKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBATBCS K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIlpaBJICHHOCTh OOyuYeHHsT Ha CHUCTEeMAaTH4YeCKOoe MpHOOIIeHHEe OoO0yJarommxces K
CaMOCTOSITENIbHOM ~ [MO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(GOpPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHH,

— obecrieueHUe YCIOBHM, CIOCOOCTBYIOIIMX TPHOOPETEHHIO OOYyYaroIMMHUCS OIBITa
pa3HOOOpa3HON JeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢gopMupoBanue oO0mieil PyHKIIMOHAIIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATh U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETO MUPA, UCIHOJIb3Ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU HIYYECHUH XUMHUHU, TMPUMEHATh HMX MpPU pelIeHUH MnpodieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBanue y 00yJarOMIUXCS TYMAHUCTUICCKUX OTHOIICHUU, IIOHUMAHUS 1IEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEICHUS B OBITY U
TPYIOBON NEATENBHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0yYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouis U HaNPaBICHHOCTH JaTbHEHIIIEro o0yueHusl.

OO1miee 4yKMcno 4acoB, OTBEAEHHBIX JJS U3YUYEHUS XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68

yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMHU B KU3HM 4e€JIOBeKa. XMMHS B CUCTeMe HaykK. Tema u
BenlecTBa. dusmueckue CBOWCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemniecTBa U cmecu. CriocoObl pa3ieieHust CMecei.

ATOMBI 1 MOJIEKYJTbl. XUMHYECKHUE 3JIeMEHTbl. CUMBOJIBI XMMHUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemiectB. OTHocuTenbHas aTomHas Macca. OTHOCUTENIbHAs MOJEKYJsIpHAs Macca.
MaccoBas 10151 XUMHUECKOTO 3JIEMEHTA B COCIMHCHUH.

Konunuecto BemectBa. Mosb. MosnsipHas Mmacca. B3auMocBsi3b KOJIM4eCTBa, Macchl ¥ 4ncia
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XMMHUYECKHX COSTUHEHHI.

dusnueckue U XUMHUYECKUE SBICHUSA. XUMHUYECKas peakius W e€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudpukaus XUMHYECKUX PEaKIui
(coemuHeHus, pa3IoKeHHsI, 3aMeIeHUs, 0OMEHA).

Xumuueckuit s3xcnepumenm:

3HAKOMCTBO C XHMMMYECKOW MOCYJI0HM, MpaBHJIaMH PabOTHI B JIAOOPATOPUU M MPUEMAMHU
oOparteHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBJICHHE BOCKA, TasHUE Tba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKATMBAHNWE METHOUN MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
W ONHCAaHWE TIPU3HAKOB TMPOTEKAHUS XMMUYECKHX peakiui (pa3iokeHwe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOjeicTBHe >kene3a ¢ pactBopoMm comu meau (II), m3ydenuwe cmocoOoB
paszesieHuss CMecei: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BHIMAPWBAHUE, AUCTHILIALINS,
xpomarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
pEe3yNbTaTOB MPOBEIAECHUSI OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoJieIe MOJIeKY (IIapOCTEPKHEBBIX ).

BaxuHeiilue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopom — 3JI€MEHT W OpPOCTOE BEHIECTBO.
Haxoxaenne kucnopona B mpupojae, Gu3nuecKkue U XUMHUUECKHUE CBOWCTBA (peaKiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUs KUCIOpojga B Jaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(PUKAIUS

KHCIIOpOJIa.



TennoBolr ADdexkT XUMUYECKON peakIiuyd, TEPMOXHMUYECKHE YpPaBHEHHUs, OK30- U
IHAOTEPMUYECKUE peakuuU. TOoIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — aneMeHT 1 npocrtoe BeniecTBo. HaxoxaeHue Bogoponaa B mpupoje, puzndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciorsl u comu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBorcTtBa BoAbl. Boma kak pacrBopurens. PactBopbel. HacelieHHblE U
HEHACBIIICHHbIE pPAacTBOpbl. PacTBopuMOCTh BemlecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxkcunpl. Krnaccudukamuss OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.

OcHoBanus. Krnaccudukanuss oOcCHOBaHMM: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkinatypa ocHoBaHuid. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUH.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucinor. dusnueckue U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metaioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. dusndeckue u XuMHueckue cBoiictBa coneil. [lomyuenue
COJIEH.

I'eneTn4eckas CBI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpeeJIEHUE COJepKaHHUs KHCIOpOoAa B BO3AyXe, MOIydeHUe, coOupaHue,
pacrio3HaBaHME W HU3Yy4YEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJOB U ONHUCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOAOpojAa (ropeHue), B3aumojeictBue Boaopoaa ¢ okcuaoMm menu (II)
(BO3MOKHO MCIIONIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHE BOJBI C MeETalJIaMH (HAaTpUeM U KaJbl[eM) (BO3MOXHO HCIOJIb30BaHNE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUS OKpacCKH WHIMKATOPOB B PAaCTBOPax KHUCIOT W IIEJNOYEH, H3yuyeHHue

B3aumoeicTBuss okcuga meaw (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaJlJlaMH,



peakuuii HEeUTpaM3alHK, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaxuHenime
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

IMepuonuveckuii 3axkon u Ilepuoguyeckasi cucrema xummu4yeckux 3jemeHtos . W.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie TOMBITKY KIacCU(PHUKAIINA XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O TPyMITax CXOIHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METaJUlbl, TaJlOT€Hbl, WHEPTHBIC TIa3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckun  3akoH. Ilepuogmueckas cucreMa XHMMHYECKMX  dieMeHTOB [l
. Menneneesa. Kopotkonepuoanas u aIuHHONEpUoaHast (opmbl [leproamueckor CUCTEMBI
xumuueckux siemeHtoB JI. M. MengeneeBa. Ilepuonbl u rpynmnbl. DU3MYECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX sifep. M3oronsl. DnekTponbl. CTpoeHHE 3JEKTPOHHBIX
o0osouek aroMoB TmepBbiXx 20 xumuueckux siemeHTOB Ilepuommueckout cucremsr J[. U.
MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro nojioxkeHuto B lleproanueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paauyca aTOMOB XUMHUYECKUX JJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue llepuoguueckoro 3akona u llepuoguueckoil cUCTEMbl XMMUYECKUX AJIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Menaenees — y4€HbIl U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanentnas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBsI3b.

Crenenb okucienusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peaklnu. [Iponeccsl OKUCIeHHs
Y BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

n3y4yeHue o0pa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMO/IEHCTBHE THIPOKCHIA IUHKA
C pacTBOpaMHM KHUCIOT M IIEJOYei, TMPOBEJECHUE ONBITOB, WIUIIOCTPUPYIOLIUX PUMEPDI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKITUU PA3II0KEHHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu

Peanusanus MeXnpeIMETHBIX CBSA3E€M NPU U3YYEHUM XHMHHM B 8 KJIACCE€ OCYILECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,

ABJIAIOMNUXCA CUCTCMHBIMU IS OTACJIBHBIX IMTPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC MMOHITHS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, KIacCHU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJCIUPOBaHNE,
U3MEpEHUE, MOJICIh, SIBJICHHE.

®dwusnka: Marepus, aroM, OJCKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHI, HW30TOIIBI,
pPalMOaKTUBHOCTh, MOJICKYJIa, OSJCKTPUYCCKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOIBI, TIOJIE3HBIEC HCKOMIAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKuust

[lepnonnueckut 3akoH. Ilepmoauueckas cucrema xumuyeckux dieMmeHros JI. .
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHUOIOB, Kajlds, KalbLUsi U HMX COCIAUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 2JIeMEHTOB B [leproandeckoii cuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XUMHYECKON CBSI3U. THNBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPHUCTANIMYECKOW PEIETKH M BHJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BelIecTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XUMHUYECKUX peaklMid MO Pa3IUYHbIM MpPU3HAKaM (10 YUCIY U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TeIIoBoMY 3(dexry, Mo H3MEHEHHIO CcTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aTopa). JK30- U
HHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

ITonatue o ckopocTu XuMudeckoil peakuuu. I[loHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecUU. DakKTOphbl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON peaKIMH U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU, DJCKTPOHHBIM OaJlaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX

peaKIui C UCITOJIb30BAaHUEM METO/Ia SJICKTPOHHOTO OajaHca.



Teopust 3IEKTPOTUTUYECKON AUCCOUMALMHU. DJIEKTPOJIUTHl U HEAIEKTPOJUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHMHUYECKOH CBS3U.
Crenenb qucconnanuyl. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu noHHOr0 OoOMeHa. YCIIOBHUS MPOTEKaHUs peakUuid MOHHOIO OOMEHa, IMOJIHBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KHUCIOT, OCHOBAHHMI M COJIEH B CBETE
NpeACTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccolnuanuu. KadecTBEHHbIE peakiuyd Ha HWOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEUIECTB —
METaUIOB M HeMeTawioB (rpagura W anMmasa), CIOXKHBIX BEHIECTB (XJIOpUAa HATpHs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakToOpoB, UCCIIEOBAHHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOIHAINH
KHUCTIOT, IIEeJo4Yel U cojeil (BO3MOXKHO HCIIOJNIB30BaHUE BHJIEO MAaTEpUajoB), IMPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX NMPU3HAKK MPOTEKaHUs pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKkluidl (TOpeHHe, PeaKluu pa3jokKeHUs, COCTUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIepUMEHTaIbHBIX 33/1a4.

HemeTtayibl 1 MX coeIMHEHUSA

OOmast xapakTtepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucineHus. CrtpoeHue M (u3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOIE€HOB.
XvMHYecKHe CBOMCTBAa Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HEeMeTalllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOJa HAa OPTaHU3M 4YeIoBeKa. BaxkHelue Xmopuisl
Y X HaXO0XJIEHUE B IPUPOJIE.

Obmas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OcoGeHHOCTHM CTpPOEHHUs aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbBIE MOJU(PHUKAIMK KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeAcTaBUTENS Kilacca KHCIOT M croenuduueckue). XHUMHUYECKHE peakluu,
JeKallde B OCHOBE HPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucioTel. Ilpumenenue
cepHoii KucinoThl. CoJHM CepHOM KHCIOTHI, KAUeCTBEHHAs peaklus Ha cynb¢aT-noH. Haxoxnenue

ceppl M €€ COeAMHEHMM B Tpupoae. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIMIEH Cpeasbl



COEIMHEHUSIMHU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHsSI aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWE B HpUpoie, (U3UUEcCKue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUak, ero Gpu3n4eckue i XMMU4ecKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
du3nyeckue M XUMHUUYECKHE CcBoOiicTBa (0oOlIMe Kak IpeAcTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH CpeIbl COCIUHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amoTporHbe MOAU(DUKAITUH
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
dusnueckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mas xapaxkrepuctuka 3eMeHTOB [VA-rpynnbl. OcoOeHHOCTHM CTpPOEHUsi aTOMOB,
XapaKTepHble CTENEHU OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, pACIIPOCTPaHEHHE B
npupoze, pusnueckue 1 XuMU4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEMCTBUE HA )KMBBIE OPTaHU3MBI,
MOJIydeHUE U TIPUMEHEHHUE. DKOJIOTHYECKHEe MPOOJIeMbl, CBsI3aHHbIE ¢ OokcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIJIEHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJydeHHE U NpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauyanbHble MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, JTWJIEH, AalleTUJIeH, JTaHOJ, IJMIEPHH, YKCycHas Kuciora). I[IpuponHbie
UCTOYHUKU YIJIEBOJAOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadoTKu
(6eH3uH), UX POJb B OBITY ¥ MMPOMBIIIIICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OelKax, YrieBoJaXx — M HMX pOJIM B KU3HM YeJlOBeKa. MarepuaiabHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHME CBOICTBa, MOJy4eHHE U MPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxHelme
CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobrmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumernm:



U3ydeHHe o0pa3l0OB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKUUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA TaJOTC€HOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C 00paslamu XJIOPUAOB (rajJOreHHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMHU (BO3MOXHO HCIOJb30BAHUE
BUZEOMATEepHaoB), HaONIOJEHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCIIOTBI, MPOBEJICHHE KAaYECTBEHHOM peakluu Ha Cyiab(paT-uOH M HaOJIOJEHHE NpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
[OJlyueHUe, coOMpaHue, paclo3HaBaHUWE W U3Y4YEHHME CBOICTB aMMMaka, IPOBEJIECHUE
KayeCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocarT-uOH M H3ydeHUE MPU3HAKOB MX
IPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MeEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3YyUEHHE MOJENEld KPUCTANIMYECKUX PEHIETOK ajiMasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPOICTBOM IPOTHBOras3a, OJIy4eHue, COOMpaHue, paclio3HaBaHUE
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAaueCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKAT-UOHbl W H3Y4YEHHE MPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJIEHHE C MPOIyKIHeH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEpUMEHTANBHBIX 3a/ad Mo TeMe «Baxuelmme
HEMETAJUIBI U UX COCIUHEHUS.

Metaibl M HX COeIMHEHHS

OO01mas xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX MOJIOXKEHUS
B [lepnoguueckoit cucreme xumuyeckux snemeHToB JI. M. MenzaeneeBa u CTpOECHHsI aTOMOB.
Crpoenne mertamnoB. Metamnueckas CBA3b M METaNIMYECKas KPUCTAUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUHM psi HanpsokeHUM MeraioB. (dusnueckne M XUMHYECKHE CBOWCTBA
MeTaiioB. O6mue crnocoOs! mosydyeHus MetaioB. [IoHsATHE O KOPPO3UH METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YYryH, AIOPATIOMUHHUNA, OpOH3a) M UX
pUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[[{enounsle MeTamibl: nojoxkeHue B [lepuoaudeckoil cucreMe XMMHUYECKUX JIEMEHTOB /I,
U. MenpneneeBa, cTpoeHHe WX aTOMOB, HaxoXjaeHUEe B mpupoje. Ousnueckue U XUMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlenouHo3eMenpHbIE METAIIIBI MAarHUM U KAJIBLIMI: MOJIokeHHE B [lepuoaunueckoi cucreme

xuMmudeckux snemeHToB . M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.



dusnyeckre U XMMHYECKUE CBOMCTBA MarHusg W Kajablidsd. BakHeHIINe COECOUHEHUS KaJIbIIHs
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AmomMuHuii: nonoxenue B Ilepuoguueckoil cucremMe xumuyeckux anemeHtoB [[. U.
MenpeneeBa, CTpO€HHE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuogumueckoil cucreme xXuMHueckux diaemeHtoB [l M.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHUe B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u coym xkenesa (II) u xemeza (III), mx cocraB, cBoicTBa U
MIOJIyYEeHHE.

Xumuueckuii Ikcnepumenm:

03HaKOMJIEHHE ¢ 00pa3ljaMHi METaUIOB U CIUIaBOB, UX (PU3NUECKUMU CBOWCTBAMU, U3yUYEHUE
pe3yNbTaTOB  KOPPO3MHM  METaUIOB  (BO3MOXKHO  HCIOJb30BAaHUE  BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCHOJIb30BAaHUE
BUJICOMATEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB >KECTKOM BOJBI, MpOIECCa TOPEHUs JKele3a B
KHUCIIOpoJie  (BO3MOXHO  MCIIOJIb30BAaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHus, KaJjbllys, alllOMUHUS, LKMHKA, *kene3a (II) u xenesza
(III), memgu (II), HabmroieHNe U OMHMCAaHKE MPOLIECCOB OKpPAITMBAHUS TUIAMEHU MOHAMH HATpus,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH/IA [IMHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasuibl U UX COSUHEHUSD.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 mMarepuanbl B MOBCEIHEBHOM KM3HHM 4ejoBeka. bezomacHoe MCHoiab30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomis mpu XUMHYECKHX O0XKOTax M
OTPABJICHUSIX.

XUMHUUECKOe 3arpsi3HEHHe OKpy’Karomlel cpenbl (MpeaenbHas JOMyCTHMas KOHLEHTpAIHs
BenlecTs, nainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAUIOB, TOJTUMEPHBIE MATEPHUAIbI).

Mesicnpeomemmbwie céasu

Peanusanus MexXnpeIMeTHBIX CBS3€M NMPU M3YYEHMHM XMMHH B 9 Kiacce OCYIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U IOHSTHIA,
ABJIAIOIUXCSI CACTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MMOHATHSA: HAyUYHBIA (PaKT, TUTIOTE3a, 3aKOH, TEOPHUsl, aHAIIU3,
CUHTE3, KJacCU(pUKalus, MNEePUOIUYHOCTb, HAONIOJCHHE, SKCIEPUMEHT, MOJAEIUPOBaHUE,

U3MEepeHHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEeKT, TEXHOJIOTHS, MaTepHAaIbI.



®usnka: wMarepus, aToM, OJJEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHJ, W30TOIIBI,
pPaTMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKHHA 3apsl, NPOBOJHUKH, MOJIYIPOBOIHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBa, ras,
pacTBOp, pacTBOPHMOCTH, KPHCTAJUIMYECKAash pEMIETKAa, CIUIaBbl, (U3MYECKUE BEIWYMHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoMHIIE.

buonorusi: ¢otocunres, apixanue, Omocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YIOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadust: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPOIBI, TOJIE3HBIC HCKOTIAEMBbIE,

TOIIIIMBO, BOAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ OOYYCHHUSI XMMUHU B €IUHCTBE YUECOHOU M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUU C TPAJAUIMUOHHBIMU  POCCHUMCKHUMH  COLIMOKYIBTYPHBIMH W JTyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMU, HpI/IHSITI)IMI/I B O6HI€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COIIMAITN3AINN 00yJaONTUXCS.

JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMi M pacIIUpEeHHE OMbITa ACSITETbHOCTU Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpUOTHYECKOTO0 BOCTIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(pOPMAITUCH O MEepPEAOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoiicTBe
Mupa 1 o0IIecTBa;

2) rpaIaHCKOr0 BOCIIUTAHUS:

HpeHCTaBJ'IeHI/Iﬂ 0 COIIMAJIBbHBIX HOpMaX nu HpaBI/IJ'IaX MCKIINYHOCTHBIX OTHOIHGHI/IfI B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HON, Y4eOHO-
HCCJIEIOBATEILCKOM, TBOPUYECKOM U JPYTUX BHUIAX AEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMGCTHOﬁ JCATCIIBHOCTU HpI/I BBITIOJTHCHU A y‘ICGHbIX, IIO3HABAaTCIIbHBIX 3ada4, BBIIIOJHCHUU
XUMHUYECKHX SKCIICPUMEHTOB, CO3JIaHUU YYCOHBIX IMPOCKTOB, CTPEMIICHHS K B3aHMOTIOHUMAHUIO

YW B3aMMOIIOMOIIM B MPOIECCE 3TOH Y4eOHOW MEeATeTbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE



MOBE/IEHWE U TOCTYNKH CBOMX TOBapHILEH C MO3MIMKA HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIIECTBUHN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMA:

MHPOBO33PEHUYECKUE  MPEACTaBICHHS O  BEIIECTBE U XHMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH U COCTaBJISIONIME OCHOBY ISt
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YEIOBEKA C MPUPOTHON CPEIOi, O poJin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[03HABATENIbHBIE MOTHUBBI, HANpPaBIIEHHbIE HA TOJY4YCHHE HOBBIX 3HAHUW IO XHMHH,
HEOOXOMUMBIC JUIi OOBSCHEHUS HAOJFOIaeMBIX MPOIECCOB W SIBJICHUMW, ITO3HABATEIIHHOM,
WH(OPMAIIMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIILHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, NOCTYMHBIMU TEXHUYECKHUMH CpPEJICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

HWHTEpeC K OOYyYEeHHUIO W TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbHA:

OCO3HaHWE IIEHHOCTH >KH3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 370pPOBBIH 00pa3 JKU3HMU, OCO3HAHUE IIOCICJICTBUH WM HENPHSITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsl ajKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MPaBUI
0e30MacHOCTH MPHU OO0PAIEHIHN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) TpyA0BOr0 BOCIIUTAHUA:

WHTEPEC K MPAKTUICCKOMY M3YYCHHUI0 Mpodecchii U Tpyaa pa3IuIHOTO Poja, YBAKCHHE K
TpyAy ¥ pe3yibTaTaM TPYIOBOM MAEATEIHHOCTH, B TOM YHCIE€ Ha OCHOBE MpPUMEHEHUs
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU
MPOJIOJDKCHHST 00pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(ecCHOHATLHON NeATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B TPO(HECCHOHATILHOM Cpelie;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUS :

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHOMICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3eMmile,
OCHOBe €€ CyIIeCTBOBAHWs, MOHUMaHHE [EHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJTIOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIeCTBAMH,

a TaK)Ke B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO U JKU3HU JTIOJICH;



CIOCOOHOCTH MPUMEHATH 3HAHUS, TIOJy4aeMble MPU U3YYCHUU XUMUU, ISl peLIeHHs 3a1a4,
CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJOTMYECKOU
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed WX PelIecHUs
MIOCPEJICTBOM METOJOB XMMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B

HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ 1 COIMaIbHOMI IIPaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMeTHBIX pe3yJiIbTaTOB BBIACISIOT 3HAYUMBIC I (OPMHUPOBAHHS
MHPOBO33PCHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHS, IMPUHIIMII, THUIOTE3a, (aKT, CUCTEMA,
MPOILIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEIICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U yYHUBEpCAIbHbIE Yy4eOHbIe NEHCTBUS (IIO3HABaTENbHbIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecrnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOU JIEATSIILHOCTH.

Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble JJornyeckne aelCTBUSA:

YMEHHSI MHCHOJIB30BaTh MNPUEMBI JIOTMYECKOTO MBILIIJIEHNUS. IIPU OCBOCHHMHM 3HAHMIL:
paCKpBIBaTB CMBICJT XUMHNYCCKUX HOHSITI/Iﬁ (BBII[CJ'I?ITI) nux XapaKTepHBIG HpI/I3HaKI/I,
yCTaHaBJ'[I/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOHS[TI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA OJIA 06”I7${CHGHI/I${
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUN
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATH IPUYMHHO-CIEACTBEHHBIE CBA3U
MG)KI[y 06’B€KTaMI/I I/ISyLIeHI/ISI, CTpOI/ITI) JIOTUYCCKHUC paCCY)KILGHI/Iﬂ (I/IHI[yKTI/IBHI)Ie, )IGILYKTI/IBHI)IC,
10 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIFOUCHH S,

yMEHHE TPUMEHATH B TpOIlecCe MO3HAHUS MOHATHS (MIPEIMETHBIE U METaNpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
HpI/IMeHﬂeMBIe B XUMHUHU MOJICIIBHBIC HpeHCTaBHeHI/Iﬂ — XI/IMI/IquKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelIeHudu YydeOHo-
MO3HABATEJIBHBIX 33/1a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKHHﬁ, BBISIBJISATH o6m1/1e SaKOHOMepHOCTI/I, HpI/I'-II/IHHO—CHeHCTBeHHI)Ie CBA3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciaeaoBaTeibCkue AecTBUSA:

YMGHI/IG HCIIOJIb30BAaTh ITOCTABJICHHBIC BOHpOCLI B KA4CCTBC I/IHCTp}IMGHTa IIO3HaHUsA, a
TaKk)ke€ B KayeCTBE OCHOBBI i1 (OPMHPOBAHMS THIOTE3bl IO MPOBEPKE MPABHIBHOCTH

BBICKAa3bIBACMBIX C}’)K,Z[GHPlﬁ;



MpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OpPraHM3alMM M MPOBEACHUIO YUECHHUUECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIeNIaHHO paboTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMPATh, AHATTU3UPOBATH U HHTEPIIPETHPOBATh HHPOPMAIIHIO PA3TUIHBIX BHIOB U
¢dopM mpeacTaBieHUSs, MOIYYaeMYI0 U3 Pa3HBIX UCTOUYHUKOB (HAay4HO-TOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypchl HHTepHeTa), KpPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE NMPUMEHSTH Pa3JIMIHBIC METOJBI U 3aMPOCHI MPU TOMCKE B 0TOOpe MH(DOpMANU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YU4SOHBIX M IO3HABATEIBHBIX 3a/1a4
onpeAenéHHOr0 THIMA, MPUOOPETeHHWE OMNbITa B OO0JIACTH HCIHOJB30BaHUA HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (HOpPMYy MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH PEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu popmamu rpaduKu U X KOMOUHAIIUSAMU;

YMEHHME HCIIONIb30BaTh M AaHAIM3UPOBATh B TMpoIlecce Y4eOHON U HCCIeq0BaTEeNbCKOMN
NeSITeTPHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOT0 XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOMIel IPUPOIHOI CpPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepPcaibHbIe YueOHbIe eliCTBHUS:

YMEHHs 3a/JaBaTh BOINPOCHI (B XO0jA€ auanora u (WiIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI MIPEACTABIATH MOMyYeHHBIE PEe3yIbTaThl MO3HABATENBHON NEATEIbHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JenaTh IPE3CHTAIMI0 PE3yabTaTOB BBITIOJHEHUS XHUMHUYECKOTO
JKCTIEpUMEHTa (Ja00paTOPHOTO OMBITa, JAOOpPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOH MO3HABATENLHON W
HCCIIEIOBATENLCKOM NIeATEeNHbHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
o0LIMX HMHTEPECOB M COTJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JCHCTBHIHA, ONpeelieHue KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJIbHBIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAEATh LN AEATEIbHOCTH, IUIaHUPOBATh, OCYLIECTBIATS,

KOHTPOJIMPOBaTh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOKO JI€ATENBHOCTh, BBIOMPATH



HanOosiee 3¢G(EKTUBHBIE CMOCOOBI  peIICHHWs Y4YeOHBIX M TO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM IEHWCTBUM IpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMIX, OLICHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHOM ey,

YMCHHUE UCIIOJIB30BAaTh U aHAJIM3UPOBATh KOHTCKCTEI, IIpEjIaracMbeI€ B YCIIOBUU SaﬂaHHﬁ.

NPEJIMETHBIE PE3YJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yJIbTAaTOB [0 OCBOEHHUIO 00S3aTENIBHOTO COJEPKaHUs,
YCTaHOBJIEHHOTO JAaHHON (QenepaibHOil pabodeid mporpaMMoi, BBIAEISIOT: OCBOCHHbBIE
00ydJarouMMucs Hay4YHble 3HAHUS, YMEHHMS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOW oOnactu «XUMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHIX.

K xonmy obydenuss B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIINXCS YMEHHU:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: aTOM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMECh (OJHOPOAHAS M HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi U MOJEKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MoOJIIpHasi Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIH O0OBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHUCIEHMSI, XUMUYECKas
peakiusi, KiaccuUKaMs peakiuil: peaklud COCTUHEHHS, PEaKIUu pa3NoKEHUs, peakluu
3aMeIIeHus], peaklluu 0OMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKkIiH, TeIIoBoi 3P deKT peakuuu,
SJIPO aToOMa, DJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTallb, PauyC aTOMa, XUMUYECKas CBS3b,
NoJIsIipHasi U HEMOJspHAas KOBaJEHTHas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHHOH, PacTBOp,
MaccoBas J10J1s BelllecTBa (IMPOLIEHTHAs! KOHIIEHTpallKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX MOHSITHH W MPUMEHATH 3TH
TTOHSITHUS TIPU ONMCAHHUY BEIIECTB M MX MPEBPAIICHUH;

e HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBlieHHs (OpMya BeIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

e OMpeneNniTh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIWHEHMSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAJIEKHOCTh BELIECTB K ONPEAeIEHHOMY
KJIacCy coeauHeHUW 1o ¢dopMmysaM, BHA XUMHUYECKON CBs3M (KOBaJ€HTHAs W HWOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

o packpbiBaTh cmblca Ilepuogumyeckoro 3akona JI. M. MenpneneeBa: IeMOHCTPUPOBATH

ITIOHMMaHHEC HepHOﬂquCKOfI 3aBHCHMOCTH CBOMCTB XHMHYECKHUX 3JIEMEHTOB OT MX ITOJIOKCHUS B



[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

e ONHWCBHIBATh U XapakTepuszoBaTh TaOimuuHyio Qopmy Ilepuomuueckoil cucrembl
XUMHYECKHUX SJIEMEHTOB: pas3finyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpymnmna)», manbie U OoJibIIME TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
umerotcs B tabnuue «llepuoanueckast cucteMa xumudeckux snemenToB /I, M. MenaeneeBa» ¢
YHUCJIOBBIMU XAPAaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj
a1pa, o0lIee YUCIIO JEKTPOHOB U PACIPEIeICHUE UX 10 JIEKTPOHHBIM CIIOSM);

e KiIacCU(UUIUPOBATh XMUMHUYECKHUE AJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peaxiuu (110 YUCITy M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY 3P QeKTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, MOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJIEKYISPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

e IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUI B Pa3IMUHbIX YCIOBUSIX;

e BBIYHCISATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa 1o (popMysie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
IIPOBOAMTH PACcU€ThI [0 YPABHEHHUIO XUMUYECKON peaKkIuy;

e IPUMEHSITh OCHOBHBIE OIEpAallMM MBICIUTEIBLHOW NEATEIbHOCTH — aHaIW3 U CHUHTE3,
CpaBHEHHE, O00O00IIEeHHe, CHUCTEeMAaTU3alUIo, KIACCHU(UKALMIO, BBIBICHUE MPUUYUMHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3YYEHUS CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAOJNIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN U MBICTICHHBIN);

e CJIeZIOBaTh MpaBWJaM TIIOJb30BAHUS XUMHUYECKOW TMOCYIO0M U  J1abopaTopHBIM
o0opynoBaHMEM, a TakXKe INpaBWiIaM oOOpalleHHss C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIMOJIHEHUIO Ja0OPATOPHBIX XUMHYECKHX OIBITOB M0 TOJYyYEHUIO U
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJAa M KHUCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
ONpeACNEHHON MaccoBOM J0J€il pPAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTH U IPOBOJIUTH
XUMHYECKHE SKCIEPUMEHTHI 110 PAclO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
UHAUKATOPOB (1akMyc, ¢peHondraiert, MEeTUIOPAHK U IpYTHeE).

K xonmy obydenus B 9 kiacce mpeameTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

e pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IOHATHM: XUMHYECKHM 3JIEMEHT, aToM,
MOJIEKYJa, HOH, KaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,

OJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCICHHUA, XHUMHYCCKasd pCaKnusda, XUMHUYCCKas CBsA3b,



TEIUIOBON PPEKT peakiu, MOJb, MOJISIPHBIN 00BEM, PacTBOpP, IEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTaiu3aTrop, XMMHUYECKOoe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJFIOTPOIHS,
aM(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBaJECHTHAas, MOHHAs, METa/NIN4ecKas), KpUCTaIIMYecKas
pemeTka, KOppo3HWs METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM PEAaKLUHH, MPEACIIbHO
nornycrumas konuentpauus 111K Bemecrsa;

e MJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYECKMX IOHATHM M NPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

e WCNOJNB30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJISI COCTaBI€HHS (OpPMYyJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

e ONPEIENATH BAJIEHTHOCTb U CTENIEHb OKUCIEHUS XMMUUECKUX JIEMEHTOB B COCIMHEHUAX
pPa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTH BEIIECTB K ONPEACIEHHOMY KJIacCy COECIUHEHUH IO
dopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVHEHUN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOIO BELIECTBA,

e packpbiBatTh cMblca [leproanyeckoro 3akona 1. 1. Menneneesa u 1eMOHCTPUPOBATD €TI0
NOHMMAaHUE: ONMCHIBATh U XapaKTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucreMsl
XUMHUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs MOATrpymma (A-rpymnma)» U «rmododHas
noarpynna (b-rpynma)», manele u OoJblIMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOpHIE
UMEIOTCA B TMEPHOAMYECKONW TalNuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMM CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsn sijipa, o0lee YUCiIo 3JEKTPOHOB U paclpeieieHne ux
0 JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCAVHEHUH B Ipeleiax MajblX [EPUONOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

e KJIaccUUIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOpPraHMYeCKHEe BEILIECTBA, XUMHUECKHE
peakuu (110 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIIIOBOMY 3 (deKTy, 1o
WU3MEHEHUIO CTENEHEN OKHCIEHHSI XUMUYECKHUX DJIEMEHTOB);

e XapakTepu3oBaThb (ONMCHIBaTh) oOIMe U cHenuduyeckrue XHMUYECKHe CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/1asi ONMCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

e COCTaBIIAATh YPaBHEHHUs DJIEKTPOIMTUYECKOW NMCCOLMALMUA KUCIOT, LIEIOYEHd U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuil HOHHOrO OOMEHa, ypaBHEHMS pEaKIIHid,
MOATBEP)KJAIOIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3HM MEXIY BEIIECTBAMHM DPA3JIMYHBIX

KJIACCOB;



e PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUM IMOCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOrO OajaHca ITUX PEeaKluii;

e IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTHU
IIPOTEKAaHNs XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

e BBIYHCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHUYECKOT0 3JIEMEHTa 110 GOpMyJIe COCMHEHHSI, MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOUN peaKIuu;

e coOuojaTh INpaBWiIa IOJb30BAaHUS XMMHUYECKOH MOCylo M J1abOpaToOpHBIM
00opyI0BaHUEM, a TaKXKe MpaBuiia OOPAIEHHs C BELIECTBAMU B COOTBETCTBUU C UHCTPYKLUAMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMHMYECKUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YTICKUCIIOTO ra3a);

e IIPOBOJUTH PEAKLIMH, MOATBEP)KIAIOLINE KAYECTBEHHBI COCTaB Pa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHatT-, docdar-, cuimkar-,
cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METAJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

e IIPUMEHATb OCHOBHBIE OIEPALIMM MBICIUTEIBLHOW NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBIIBICHUE PUUMHHO-CIIEACTBEHHBIX CBA3€H — IS
M3YYEHHUs CBOICTB BEIIECTB M XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS

— HaOJI0IeHNEe, U3MEPEHUE, MOIETUPOBAHNE, SKCIIEPUMEHT (peaJIbHbII 1 MBICIIEHHBIN).

Kpurtepuu u HOpMbI OLleCHUBAHUSI HA YPOKAX XHUMMH.

OuenuBaHue yCTHOIO OTBeETA.

NumBuayajbHbIi KOHTPOJIb pPE3yIbTaTOB MOXKET NMPOBOAUTHCS HAa YpOKe Kak B (opme
KpaTKoro ompoca c¢ Mecra ((ppoHTanbHas KOHTpoiupylomas Oecela), Tak M B BUJE
00cTOATEIbHOI MPOBEPKU 3HAHUN U YMEHHIl Y JOCKHU. DTOT BUJ onpoca (MHIWBUYyaTIbHBIN)
MOXHO TIPOBOJMTh Ha JTallax aKTyadu3alud 3HaHUM, H3y4YEHUs HOBOTO MarTepuaa,
3aKpEIUICHUSI U COBEPIICHCTBOBAHMS 3HAHUM U IIPOBEPKH YCBOEHUsS HOBOIO MarepHala.
Bonpocel yuuTens Juisi KpaTKOro OIpoca JOJDKHBI OBITh JIAKOHHYHBI, C(HOPMYIHUPOBAHBI B
MOHATHBIX YYEHHKY TE€pMUHAX M TpeOoBaTh KpaTKoro oreeTa. JlJis SKOHOMUU BPEMEHH MOXKHO
HCITOJIB30BaTh KAPTOUYKH C BOIIPOCAMU,HA KOTOPBIE YUEHUKH T'OTOBSITCSI OTBETUTH Y JIOCKH.

Bo Bpems orBera ywamierocs s JOCTHXKEHUS YCTOMYMBOIO BHMMAaHHUS Kiacca I0JIE3HO
IIPEAYCMOTPETH IOCIEAYIOIIEEe 32 OTBETOM DPELICH3UPOBAHUE CO CTOPOHBI APYTHX Yy4Yalluxcs,
UCIIPaBJIEHUE JOMYIIEHHbBIX OINOOK, TOTOJIHEHHE.

[Ipu mpoBeneHnu orpoca TOMyCKaeTCs 3a/1aBaTh yJaleMycsl HaBOJISIIIME BOTPOCHI JIJIsl TOTO,



9TOOBI TOMOYbL €My CHOPMYIUPOBATH CBOM MBICIA. MOTYT OBITh M JIOMOJIHUTEIBHBIE BOTIPOCHI,
€CJIM OHU HEOOXOJUMBI ISl TIPEICTOSIIETO M3YyU4eHUsT HOBOTO Marepuana. Bo BpeMsi yCTHOTO
OTBETAa YYaIllerocsl y4YWUTENb MMEET BO3MOXHOCTh 33JlaTh JIOMOJHUTEIBHBI  BOIPOC
JIMaTHOCTUYECKOTO XapakTepa, KOTOPbIM IMOMOKET BBIIBUTH COCTOSHHE 3HAHUW M YMEHHM
OTBEYAIOIICTO.

[IpoBeneHne YCTHOTO WHAMBHAYAJILHOTO KOHTPOJS TPEOyeT OT yduTens cOOpaHHOCTH H
BHUMaHUs, TaK KaK HE0OX0UMO 3a 5-10 MUHYT BBISIBUTH 3HAHUSI YHaIIUXCA B KJIacce.

Yyutenp 0053aH NMPOKOMMEHTHPOBATh OTBET YYCHHKA, yKa3aB Ha OIIMOKM W OTMETHB
yaadHble CTOPOHBI. JI1000# OTBET IOJDKEH OBITh 3aMEUYEH yUHUTEIEM M OOBEKTHBHO MM OIICHEH.
HeoOs3aTenbHO CTaBUTh OTMETKY 3a KaX/Iblil HEMOJHBIA OTBET. ECiM y4eHHMK HEOJHOKpPATHO
JIOTIOJTHSIT OTBETHI APYTUX OJHOKIACCHUKOB, TO MOYKHO MTOCTABHTh €MY OOIIYI0 OTMETKY 32 YPOK.

OT1MeTKAa «5»:

- J1aH NOJIHBIM U IPABUJIbHBIA OTBET HA OCHOBAHWHU U3YYEHHBIX TEOPUH,

-MaTepuall U3JI0KEH B ONPEIEIECHHOM JIOTUYECKOM MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOATECIbHBIN

- BO3MOYKHA OJTHA HECYIIIECTBEHHAs OIMUOKA, UCIIPABICHHAS 110 TPEOOBAHUIO YUUTEISA

OTtMeTKa «4»:

- JIaH MOJIHBIN U PABWIbHBINA OTBET HA OCHOBAaHUHU U3Y4YEHHBIX TEOPHUH,

MaTepHrall U3JIOKCH B onpeneneHHoﬁ IOCICIJ0BAaTCIBHOCTH,

OTBET CAMOCTOATEIbHBIN

- JIOMYILEHBI 2-3 HECYILeCTBEHHbIE OMIMOKH, HCIIPaBJIEHHBIE 110 TPEOOBAHUIO YUUTEIS, UIH
JTAHHETIOJTHBIN 1 HEUETKHIT OTBET.

OtMmertka «3»:

-JIaH HeTIOJIHbIM OTBET, JIOTHYEeCKH HEBEPHBIH, AOMYIIEHHI 1-2 CylecTBeHHbIE OLIMOKH

OTmerka «2»:

- OoTBeT 00OHapyXMBaeT HEMOHMMaHUE OCHOBHOTO COJIepKaHusl yueOHOro MaTepuara,

- JIONYIIEHBI CYIIECTBEHHBIE OIIMOKH, KOTOPBIE YUAIIUNCS HE MOXKET UCTIPABUTh IPU
HaBOJALMXBONPOCAX YUUTEIS

- OTKa3 OT OTBETa

@poHTaNbHAA KOHTpoOJHpYlomasi Oecefa OOBIYHO JOCTATOYHO KPaTKOBPEMEHHA.
Bomnpocsl, kak 1 Bo BCAKOH JIpyroi 6ecese, TpeOyIOT KpaTKOTO OTBETA, MOATOMY 3a OJIMH TaKOM
OTBET YUEHUKY CTaBUThb OLICHKY Henb3s. HyXHO 3apaHee HaMETHTh T€X YYEHUKOB, OTBET
KOTOPBIX BO BpeMs Oecelibl XOTAT OLIEHUTh, U 3aJ1aBaTh UM LEJICHANPABIECHHO 3allJJaHUPOBAaHHbIE

st O6ecenpl Bompockl. OgHAKO HE CIIEAYeT 3aJaBaTh MOJPS BOMPOCHI OJHOMY M TOMY K€



yueHHKy. Pabotate nomkeH Bech kiacc. dpoHTanpHas Oecena MOXKET cOYETaTbCs C YCTHBIM
y4eTOM 3HAHMUH, KOTJIa HECKOJIbKO YUYAIIUXCsl TOTOBATCS K OTBETY y JAOCKU. CIOXKHOCTH PabOTHI
3aKJII0YAeTCs B TOM, YTOOBI HE YIIYCKaTh M3 TOJSI 3pEHHs KJIAcC, yYacTBYIOUIMA B Oecene, H
y4daluxcs, OTBEYAIOIINX Y JOCKH.

3adeTr - 9TO METOJ YCTHOTO KOHTpPOJS, KOTJa yYEHUKaM IPEAOCTaBISETCS BO3MOKHOCTD
Ooiiee ATUTETHHO M OOCTOSITEIHHO OTBETHTH Ha Bompoc. O TpOBeNEeHUH 3aueTa y4uTelb
cooOmraer 3apaHee, YTOOBI yJaluecss MOTIH K HEMY HOJATOTOBUTHCS. J[JIsl HOATOTOBKH K 3a4eTy
YUHTENIb COCTaBJSET BONPOCHI, a TAaKXe IPUMEPHBIE 3aJa4yd, PEKOMEHAYET JIUTEparypy,
IpeBapUTEILHO IPOBEPUB, UIMEETCS JIM OHA B ILIKOJIBHOM OnOnIMoTEKe.

Knaccuueckuil 3auet mpegycMaTpUBaeT BbISIBICHUE YPOBHS 3HAHUM, YMEHUH M HaBBIKOB
yudaumxcs Bo Bpemsi Oecefibl yueHuka ¢ yunreneMm. OH JaeT MoJHOe U TOYHOE IPeCTaBlIeHne 00

YPOBHE O6y‘{eHHOCTI/I KaXKI0ro ydeHuKa, OIHaKO OTHUMACT MHOI'O BpCMCHHU.

KpnTeplm H HOPMBI OLCHKH oﬁyqamumxcﬂ 3a CAMOCTOATCJIbHbIC TIMNCBMECHHBIC

padoThl.

IIncbMenHble padoTbl MOAPA3NCIAIOT HA meKyujue (npoeepounvie) u UMO206ble
(KonmponavHbie) padoThI; 10 BpeMEHH OHU MOT'YT 3aHMMATh BeChb YPOK WJIH €ro YacThb.

K Meromam mnuCbMEHHON MNpPOBEPKH pe3ylbTaToB OOY4YEHHS OTHOCATCA MHUCbMEHHAas
KOHTpOJIbHast paboTa Ha 45 MuH, IpoBepouHble paboTel Ha 10-15 MuH (Hampumep, pelieHue
pacyeTHbIX 3ajay), MUCbMEHHbIC JOMAIHHE 3a/laHusl, MUCbMEHHBIN y4eT 3HaHUN OTIeNbHBIX
yyaumxcs no KapToykaM, XMMUYECKHE JUKTAHThI, 33JaHHUs TECTOBOTO THUIA U T.II.

[loaroroBka ywammuxcsi K KOHTPOJbHOW paboTe wYalle BCEro OCYIIECTBISETCS Ha
o0oOmaronmx ypokax. O mHpoBelIeHHMH KOHTPOJIBHOW pabOThl ydaIIMXCS MPeayHnpexaaroT
3apaHee, YTOObl OHU MOTJIU MTOATOTOBUTHCS.

Copep:xaHue KOHTPOJBHOW pabOThl OXBaThIBA€T BeCch HamOojee BaKHBIM MaTepuai
KOHTPOJIMPYEMOW TeMbl. B Takoil OOJBIION KOHTPOJBHON paboTe 3amaHus TOJDKHBI OBITh
€IMHBIMU ISl y4yalllUXcs BCeX YpOBHEH pa3BUTHs. B KOHTposibHYIO paboTy peKoMeHayeTcs
BKJIIOYATh pa3HOOOpa3Hble 3aJaHus: 0000Iarolue BOMPOCHl, KadeCTBEHHBbIE U PAaCUYETHBIC
XUMHUYECKHE 3aJayd, ILEeNOYKHd MpeBpallleHuil, TecToBble, rpaduyecKkue 3aJaHus U T.A.
HeoOxoaumo ncnonb30BaTh HauOOJbIIEEe YUCIO BapUaHTOB. Terpaau JUisi KOHTPOJIbHBIX padoT
SBIISIIOTCSL JIOKYMEHTOM, KOTOPBIM MOXKET ObITh MPOBEPEH aIMUHHMCTPALUEH IIKOIBI MOITOMY
TETPaaAu Uil KOHTPOJBHBIX PabOT JOJKHBI XPaHUTHCS B XUMHUYECKOM KaOMHETE B TCUCHHE
y4eOHOTro roja.

HpI/I OIICHMBAHMKU OTBCTA YYalllCrocs HGO6XOI[I/IMO YUUTBIBATE Ka4€CTBO BBIIIOJTHCHUA



paboTsl no 3aganusM. KontposbsHas paboTa olieHUBAEeTCsl B LIETIOM.

OTmeTrka «5»: JaH TOJHBIM OTBET HA OCHOBE W3YYEHHBIX TEOPHIl, BO3MOXXHA
HECYIIECTBCHHAS OITUOKA.

Otrmerka «4»: ponmyctTuMo He Oojiee TpeX HECYIIEeCTBEHHbIX OIIMOOK, WU OJlHA
CyILIECTBEHHasI.

Ot1merka «3»: paboTa BBINIOJIHEHA HEMOJHO (HO HE MEHEe 4YeM Ha TPeTh), UMEIoTcs 2-3
CyIIECTBEHHBIE OIIMOKUIIN 3-4 HECYIIECTBEHHBIE.

OtMeTka «2»: paboTa BBINOJIHEHA MEHbIIE Ye€M Ha TPEThb, HE MPUCTYNHUI K BBIMOIHEHHIO

paboTHI.

TecrupoBanue.

[Tpu ucnonp3oBanuu 100-0aJIbHOM (TECTOBOM) IIKAJIBI PUHSATA CIICAYIOIIA CUCTEMA
nepeBojia €€ B 5-0a/uIbHYO (IIKATy aHAJIOTUYHO MOXKHO UCIIOJIB30BATh TIPU OMPEICIICHUH
MPOIICHTA BBHITTOJIHEHHBIX 3aIaHUMN):

85 — 100 6ammoB (85 — 100 %) = «5»

71 — 84 Oamaos (71 - 84 %) = «4»

51 —70 6amnoB (51 —70 %) = «3»

0 — 50 6amroB (0 — 50 %) = «2».

KpuTtepun u HOpMBI OLICHKH 00y4aI0IIHMXCS PeIaTh pacyeTHbIE 3a1a4H.
OtMmeTKa «5»: B JJOTHYECKOM PacCyXJICHUU U PELLICHUH HET OINOOK, YKa3aHbl €IUHULIbI
H3MEpeHusl.
OtMeTKa «4»: B TIOTHYECKOM PACCYKICHUH U PEIIEHNHN HET CYIIECTBEHHBIX OLINOOK,
JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtmeTka «3»: B pellIeHUH 3a/1a41 ecTh 1-2 CyIiecTBeHHbIE OIMOKH, JJOMYyCKAeTCs
CyIIIECTBEHHAs OIIMOKA B MAaTEMAaTUYECKUX pacyeTax.

OTMmeTKa «2»: 3a/1a4a HE pellieHa WK PellIeHa MOJTHOCThI0 HEBEPHO.

KpuTtepun u HOpMBI OLICHKH 00y4YaIOIIMXCS 32 JJA00PaTOPHbIE U NPAKTHYECKHe
padoThbI.

HpaKaneCKne paﬁon M0 XMMHUHW BBIIIOJHAIOTCA B TCTPAAAX AJIA MPAKTUYCCKUX pa60T.
[Tpu orleHMBAaHUU OTYETA 11O BBINOJIHEHUIO MIPAKTUYECKON paboThl 0c000€ BHUMAHUE YIENIeTCs
KauCCTBY U MOJHOTC CAaMOCTOATCIIbHBIX BBIBOJOB YUCHUKA.

KonnyecTBo npakTudeckux paboT onpeAesaeHo B IporpamMmme.

B Teuenue yueOHOro roja TeTpaau sl IPaKTHYECKUX padOT XpaHUTCA B IIKOJIE.



OtMmerka «5»:

-DKCMEepUMEHT BBINOJIHEH TOTHOCTHIO. C1eTanbl NpaBUIIbHbBIE HAOIIOICHHS 1 BBIBO/IBI,

-9KCIIEPUMEHT OCYIIECTBIICH MO IUIaHY, C YYE€TOM TEXHHUKH O€30MacHOCTH M TPaBHII
paboTHI CBEIIECTBAMHU U IPHOOpamH,

-NIPOSABIICHbl OPTaHU3ALMOHHO-TPYI0BbIE YMEHUS (MOAJEPKUBAETCA YMCTOTa paboyero
MeCTa,lOPSII0K Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS] PEaKTHBHI).

-JIOTIyILIEHBI He O0JIee IBYX HECYIIECTBEHHBIX OMMOOK MPH 0popMIIeHUN paboTHI.

OrMmerka «4»:

pa0oTa BBINOJIHEHA, CAETIaHbl PaBUIbHbIE HAOIIOIEHHUS U BBIBOJbI: SKCIIEPUMEHT
BBITTOJIHEHHETIOHO WJIA Ha0JIIOJAI0TCSI HECYIIECTBEHHBIE OITMOKH B paboTe C BEIIECTBAMH U
npuOopamu.

Ormerka «3»:

OTBET HENOJHBbIN, paboTa BBHIIOJIHEHA NMPABWIBHO HE MEHEe, YeM HaIlOJIOBHHY, AONYIIEHA
CylIecTBEHHas OIMOKa (B XOJie SKCIIEPUMEHTa, B OOBSICHEHUH, B opopmiieHnn paboTel, 1o Th
npu paboTe ¢ BemlecTBaMU M MpHOOpamMH), KOTOPYIO YYAIIHICS UCTPABISIET MO TPeOOBAHUIO
yuutens. [lonyckaercs opopmienue paboThl 63 3anKcy ypaBHEHUH peakiuil.

OKCIIEPUMEHT IOJIHOCTBIO BBINOJHEH B COOTBETCTBUM C MHCTPYKLMSIMHM U TpaBUIIaMHU
TEXHUKH 0€301MacHOCTH, HO paboTa He oopmIieHa.

OrMmerka «2»:

BeInonHeHo MeHee OJIOBUHBI pabOThI;

JlonymieHs! 1Be Win 0oJiee CyIIeCTBEHHbIE OIMOKH B XO/I€ KCIIEPUMEHTA, B 00bSICHEHHH, B
opopmienun padotsl, no Th mpu pabore c BemecTBamu U npubOOpaMu), KOTOpPbIE ydaruics
HE MOXXET UCTIPABUTH.

VYyamuiics He MPUCTYIUI K paboTe.

Hapyuenusi npaBuj TeXHUKH 0e30MaCHOCTH (PUKCHPYIOTCS YYHMTeJIeM B TeTPaasix
JIS IPAKTHYECKUX PA00T M YUYUTHIBAIOTCS NMPHU BHICTABJIECHUN OTMETKH.

Ouenka yMeHUil peliaTh IKCIIePUMEHTAJIbHbIE 3212491

[Ipu omeHKe ATOTO YMEHHS CIEIyeT YYUTHIBATh HAOTIOJCHUS YUUTENS U TPEIbSIBISIEMbIE
y4auuMcsl pe3yJIbTaThl BBIITOJTHEHHUS ONBITOB.

OTMeTKa «5»:

[Liman pemenus 3a1a4n COCTaBJIEH MPABUIIBHO,

OCYILIECTBJICH MO00P XUMUYECKUX PEAKTHBOB M 000PYI0BAHUS,DKCIIEPUMEHT BBITIOJTHEH
ITOJTHOCTBIO,

JIaHO MOJIHOE OOBSICHEHHE U CAEJIAHBI BBIBOIBI.



OT1merka «4»:

IUTaH PEeIIeHHsI COCTAaBIICH MPABUIIBHO,

OCYIIECTBIICH MOA00P XUMUYECKUX PEAKTUBOB U 000PYIOBAHUS,IKCIIEPUMEHT BBITTOJIHEH
MOJIHOCTHIO,

JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHUH M BHIBOJIAX ).

OT1meTka «3»:

IUTaH PeIIeHHsI COCTAaBIICH PABUIIBHO,

OCYILIECTBJIEH MOI00P XUMUYECKUX PEAKTUBOB U 000PYAOBaHUS,

HKCIIEPUMEHT BBIMOJHEH HE MEHEe, YeM HAIOJIOBHHY, JOIYIIeHa CYHIECTBEHHAsl OIIMOKa
BOOBSICHCHUH M BBIBOJIAX,

HKCIEPUMEHT BBITIOJIHEH ITOJIHOCTHIO, OTYET HE COCTABIICH

JIOTYILIEHbl HApYIICHUS TEXHUKU O€30MacHOCTH, HKCIIEPUMEHT BBIMOIHEH MOJIHOCTHIO,
CIeNIaHBIHECYIIIECTBEHHBIE OMNOKU B O0BSICHEHUH U BBIBOJIAX.

KpuTepuu 1 HOpMBI OLIEHKH 00YYAIOIIMXCSA3a BHITIOJIHEHHE MPOEKTA.

OrMmerka ''S" craBuTCH, €C/IM YYeHHK:
[IpaBuiIbHO MOCTaBUII LIEJb, OMPEICIINI 3314 BBIIIOJIHEHHUS IPOCKTA.
Cobmro/1eHa TEXHOJIOTHUS UCTIONTHEHUS TPOEKTa, BBIEPKAHbI COOTBETCTBYIOIINE ITATIIHI.
[TpoexT oopMiieH B COOTBETCTBHH C TPEOOBAHUSIMHU.
[TposiBIeHBI TROPUYECTBO, MHUIIMATHBA.

Hpe,[[’b}IBJ'IeHHHﬁ MMPOAYKT ACATCIIBHOCTU OTIINYACTCS BBICOKHUM Ka4CCTBOM HCITIOJIHCHUA,

AR e

COOTBETCTBYET 3as1BIIECHHOU TEME.

OrMmerka ''4" craBuTCH, €CJIM YUEHHUK:

1. IIpaBUIBHO OHSITHI 11€TIh, 3a/1a4H BBIIIOJHEHUS POEKTA.

2. CobmioieHa TEXHOJIOTHS UCTIOJIHEHUSI TPOEKTA, ATAIbl, HO IOMYILEHbl HE3HAYUTEIbHbIE
OIINOKH,

3. Herounoctu B 0opMIIeHHH.

4. ITposIBIIEHO TBOPYECTBO.

5. IlpenbaBaeHHBIN NPOIYKT NEATENBHOCTH OTIIMYAETCS BBICOKUM KauyeCTBOM HUCITOJIHEHUS
COOTBETCTBYET 3asBJIEHHOU TEME.

OrMmerka ''3" craBuTCH, €C/IU YUEeHHUK:

1. TIpaBUIBHO NOHSTHI LIEJb, 3a/1a4H BBHITIOJHEHUS POEKTA.

2. CobmtofieHa TEXHOJIOTHUS BBIOJHEHHsI MPOEKTa, HO UMEIOTCs 1-2 ommbKu B dTamax
WA BOGOPMIICHUH.

3. CaMOCTOSITENTbHOCTD MPOSABJICHA HA HEAOCTATOYHOM YPOBHE.

Otmerka ''2'" cTaBUTCS, €CJIM YUEHUK:



1. TIpoeKT He BBIMIOIHEH WUJIM HE 3aBEPIICH.

AJAIITUPOBAHHAS OCHOBHAS
OBPA3OBATEJIBHAS ITPOTPAMMA
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA OBYYAIOIIIUXCA
C 3AJIEP)KKOM ICUXUYECKOI'O PA3BUTHSI
I[TOACHUTEJIbHA A 3AIINCKA

Pabouas mporpamma mo XuMuU sl 0OYYArOIIUXCS C 3aICPIKKOM MCHUXUYECKOTO Pa3BHTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOrO 00LIero 0O0pa3oBaHMs COCTaBI€HA B COOTBETCTBUHU C
@DenepalibHBIM  TOCY/IaPCTBEHHBIM ~ 00pa30BaTeNbHBIM ~ CTAHIAPTOM  OCHOBHOTO  OOIIETro
oOpazoBanust (Ilpukaz Munnpocsemenust Poccuu or 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBom toctuniun Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (manee —
OI'OC 0OO00), IlpumepHol aganTUPOBAHHON OCHOBHOW 00pa3oOBaTeIbHOM MPOTrpamMMon
OCHOBHOT'O 00111eT0 00pa3oBaHusl 00YJAIOIIUXCS € 3aA€PKKON MCUXUYECKOTO pa3BUTHS (anee —
I[TAOOIT OOO 3IIP), ®enepanbHOl pabouell MpOrpaMMbl y4eOHOTO TMpeaMeTa «XUMHUS»
(6azoBbIi ypoBeHb), denepanbHOil mporpaMMoil BoCHHUTaHMSI OOyYarOIIMXCSl MPH MOTy4YEeHUH
OCHOBHOTO 00IIero o0pa3oBaHHs, C YYETOM paclpeleIeHHbIX MO KiaccaM IpOBEPsSEMBIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeibHOIl MporpamMMbl OCHOBHOTO
oOuiero oOpa3oBaHHsS M 3JEMEHTOB COJEpPXKAHUS, NPEJCTABICHHBIX B YHHUBEPCAIbHOM
komudukarope 1o xumMuM, KoHmemuu mnpenomaBaHusi ydeOHOTo mpenMmera «XUMHSI», B
oOpa3oBarenbHbIX opranuzanusx Pd, peanusyromux OCHOBHbIE o00I11e00pa3oBaTeabHbIe

POTPaMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera « XUMHSD)

VYuebublil npeamer «XHUMHS» BXOAUT B IpeaMeTHyr0 oOnacth «EcTecTBeHHOHay4yHbBIE
npeaMeThl». B cHucreMe ecTeCTBEHHOHAyuyHOro 00pa3oBaHMs XMMHS KaK Y4eOHBIH mpeaMer
3aHHMaeT BaKHOE MECTO B MO3HAHMM 3aKOHOB NPUPOJIbI, (OPMUPOBAHUU HAYYHOU KapTUHBI
MHpa, CO3JaHWU OCHOBBI XWMHYCCKHUX 3HaHI/II71, HGO6XOJII/IMI)IX I HOBCGHHeBHOfI KHU3HU,
HaBBIKOB 3710pOBOTO M 0E30I1aCHOTO JUIs YeJIOBEKa U OKPY)KAIOLIEeH ero cpelpl 00pasa >KU3HHU, a

TAKX€ B BOCIIUTAHUH IKOJIOTUUYECKON KYIbTYPBL.



VY CnemHocTh U3y4eHus XMMUU CBA3aHa C OBJIAZICHHEM XUMUYECKUM S3BIKOM, COOTIOCHUEM
npaBuil 0e30macHOi pabOThl MPH BBHIMOJIHEHMH XHMHYECKOTO JKCIEPHUMEHTa, OCO3HAHHEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTUMH NIPEAMETaMHU HIKOJIBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTAHMYECKOW M OpraHWYecKor XuMuu. [ 1aBHOM
ujeeil mporpaMMmbl SBJISETCS CO3JaHHME 0a30BOr0 KOMIUIEKCA OIMOPHBIX 3HAHUN IO XUMUH,
BBIDQKEHHBIX B (OpMe, COOTBETCTBYIOIICH BO3pacTy OOy4aromUXCsI HM HX OCOOBIM
00pa3oBaTeNbHBIM OTPEOHOCTSIM.

B comepxkanuu JaHHOrO Kypca TMpEACTaBIE€Hbl OCHOBOIIOJIAralOIIMEe XUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YYeHHE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH HX
CBOICTB OT CTpOEHUS, MPOTHO3UPOBAHNE CBOICTB BEIIECTB, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEN
XUMHYECKMX NpPEBpAllCHUH W IyTed yNpaBiIeHUS HMH B LENAX [OIY4YEHMs] BEILECTB U
MaTepuasoB.

TeopeTnueckyro OCHOBY HW3Yy4Y€HHS HEOPraHUYECKOW XHMHH COCTaBIsIET AaTOMHO-
MOJIEKYJIsipHOE ydeHue, llepuoanueckuin 3axkon .M. MenaeneeBa ¢ KpaTKUMU CBEICHHUSIMU O
CTPOCHUHM aToMa, BMJIAX XUMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSX IPOTEKaHUS XHMHUYECKHUX
pEaKIuu.

B wu3yuenum Kkypca 3HauuTeNbHAs pOJIb OTBOAMUTCS XUMHUYECKOMY OKCIIEPUMEHTY:
MPOBEJCHUIO MPAKTUYECKUX U JIaOOpaTOPHBIX pabOT, OMHCAHMIO PE3YJIbTAaTOB YYEHHYECKOIO
HKCIIEPUMEHTA, COOIIOIEHHIO HOPM U IIPaBUJI O€3011acHOM paboThl B XMMHUYECKOH J1abopaTOpHH.

Peanuzanus gaHHOM mporpammbl B mpolecce oOydeHHs MOo3BOJIMT oOydvaromumes ¢ 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKHUE KOMIIETEHIIMH U MIOHATH POJIb U 3HAUEHUE XUMHH CPEIU APYTUX
HayK O IPHUpOJIE.

N3ydyenne xumuu  crnocoOCTByeT (OPMUPOBAHHIO Yy  OOy4aromuxcs  Hay4yHOTO
MHUPOBO33PEHUS, OCBOEHUIO OOIEHAYYHBIX METO/OB (HaOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT,
MOJICJTMPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPHUMEHEHUS HAyYHBIX 3HAHWW, OCHOBAaHHOTO Ha
MEXKIPEIMETHBIX CB3sIX ¢ npeameramu «Okpyxkamommuid Mmupy», «Puszukay, «buomorus»,
«"eorpadus», «MartemaTuka» U GOPMHUPYET KOMIETEHIIUU, HEOOXOAUMBIC IS MPOJAOHKCHUS
00pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

N3yuenne XxuMuu crocoOCTByeT pa3BUTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHcTBEeHHOrO
BOOOpakeHUs, (YHKIMOHANBHOM TI'PaMOTHOCTH, YMEHHUS BOCHPUHMMATh U KPUTHYECKH
aHAIM3UPOBaTh UH(POPMALINIO, MPEACTABICHHYIO B Pa3IMYHbIX (opMax. 3HAYMMOCTh MpeaMeTa
JUIS Pa3BUTHSA KU3HEHHOW KoMIeTeHIuH oOy4aromuxcs ¢ 3I1P 3akirouaercs B ycBOGHUH OCHOBBI
XUMHUYECKHX 3HAHWH, HEOOXOAMMBIX IS TIOBCEJHEBHOW >KM3HU; HABHIKOB 3JI0POBOTO U
0e30omacHOTO JUIsl 4YeJOBEKAa M OKpY)Kalolield ero cpeasl oOpasza KU3HH, (OPMHUPOBAHUU

9KOJIOTHYECKOH KYJIbTYPHI.



[IporpamMma oTpaxaeT coaepkaHue OOydeHHUs MpeAMETy «XHUMHS» C Y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcst ¢ 3[1P. OBnageHune yd4eOHBIM MpPEAMETOM
«XUMUS» MPENCTABISET ONpPENSICHHYI0 TPYAHOCTh A oOyyaromuxcs ¢ 3[IP. Dto cBs3aHo ¢
OCOOCHHOCTSIMU MBICIUTEIBHON JEATENIbHOCTH, MEPUOJUYECKUMH KOJICOaHUSIMH BHUMAaHUS,
MalbIM 00BEMOM TMaMSTH, HEAOCTATOYHOCTHIO OOIIero 3amaca 3HAHUM, MOHHUKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

Jlnst mpeojioNeHnss TPYJHOCTeH B M3y4eHHMH Y4eOHOro mpeamera «XHUMHsS» HEo0Xoauma
agantanus oObeMa M XapakTepa y4eOHOro marepuana K I103HAaBAaTEIbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuu OOydalolIuXCs, Y4eT HMX OCOOEHHOCTEH pa3BUTHUSA: HCIIOJIb30BAHUE
QITOPUTMOB, BHYTPHUIIPEIMETHBIX M MEXIPEIMETHBIX CBA3€H, IOCTENEHHOE YCIOKHEHUE
M3y4aeMOoro MaTepuana.

[Ipy u3ydeHHH XUMHH HEOOXOJUMO OCYIIECTBISATH B3aUMOJCWCTBHE Ha IMOJHUCEHCOPHOM
OCHOBE.

TeopeTnyecknii  Marepuall PEKOMEHAYETCS M3ydaTb B  MPOLECCE MPAKTUYECKOU
JEeSTENIbHOCTH. BO3MOXXKHO BbIJIENIEHHE OTAEIBHBIX YPOKOB Ha pEIIEHHE 3a7ad B CBSI3U CO
CJIOHOCTBIO aHajn3a Tekcra odyuatonumucs ¢ 3[1P. Oprannueckoe eIMHCTBO TPAKTHUECKON U
MBICIIUTENIBHOM JeSITeNbHOCTH OOYyYaloIUuXcs Ha ypoKaxX XHMHUHU CIIOCOOCTBYET NMPOYHOMY U
OCO3HAHHOMY YCBOEHHMIO 0a3MCHBIX XMMHUYECKUX 3HaHUN U ymeHuil. Oco0oe BHUMaHHE IpPU
U3YYEHUHU XUMHUHU YJIEISeTCsl M3YUYEHHUIO «CKBO3HBIX» MOHATHH M (OPMHUPOBAHMIO HaBbIKA

CTPYKTYPUPOBaHUS MaTepuana.

Henun u 3aga4n u3yveHus: yaeOHoro npeamera «XuMus»

Obwue yenu wusydeHus ydeOHOro mnpeamera «XuMmus» mpenactaBieHsl B IIpumepHoii
paboueil mporpaMme ocHOBHOro o011ero oopa3oBanus. OHM aKTyaJTU3UPOBAHBI C YYETOM HOBBIX
OPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro 0Opa3oBaHMs, HANpaBIEHHOCTH OOyueHHs Ha
pa3BUTHE U CaMOpa3BUTHE JUYHOCTH, (OPMUpOBAHHE €€ HMHTEJUIeKTa W OOleH KyJIbTYypHl.
OOy4eHre yMEHHUIO YUUThCA M MPOJOKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOsIIEe
BpeMs SBIS€TCS OAHOM W3 BaXHEWIMX (YHKIMHA Y4eOHBIX IpPEeIMETOB, B TOM 4YHCIE U
«XuMum».

g obyuaromuxcs ¢ 3I1P, Tak e, kak ¥ 17 HOPMAaTHUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelIbHYI0 MporpamMmy, JOMHUHHUpYIOIIEe 3HaueHHE
nproOpeTaroT TaKue yeu, Kak:

. (dopMHUpOBaHUE HHTEIJICKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY NPHHSATUIO PELICHUH, CIOCOOHOM afanTupoBaThCcsi K OBICTPO MEHSIOMIMMCS

YCJIOBUSAM KHU3HU,



. HalpaBJICHHOCTh OOYYeHHS] Ha CHCTEMAaTHYECKOE TMPHOOIIEHHE YYalluxcs K
CaMOCTOSITEIILHON  MMO3HABAaTENLHOW JEATCNbHOCTH, HAYYHBIM M TPAKTHYECKUM METOAaM
MO3HAHUS, POPMHUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHUH;

. obecrieueHre YCIIOBHM, CIIOCOOCTBYIOIIMX IMPUOOPETCHUIO OOYYaIOIUMHUCS OIIbITa
pa3sHOOOpa3HOM NeSTETPHOCTH, MO3HAHUS M CaMOIO3HAHWS, KIIFOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHITHH ), UMEIONINX YHUBEPCATBHOE 3HAYCHHUE ISl PA3IMYHBIX BUIOB JACSITEIHLHOCTH,

. dbopMupoBaHUE YMEHHI OOBSICHATH W OICHUBATH SBJICHUS OKPYKAIOIIET0 MUpa Ha
OCHOBAHHMHU 3HAHWH U OIBITA, TOJYYCHHBIX IPU U3YYCHUU XUMHUH,

. dopmupoBaHUEe y O0Oy4arOmUXCs TyMaHHUCTUYECKHX OTHOIICHWHA, ITOHUMaHWUSI
[IEHHOCTH XUMUYCCKUX 3HAHUHU ISl BHIPAOOTKH KOJIOTUYECKU IIETIECOOOPA3HOTO MOBEICHUS B
OBITYy W TPYIOBOW [EATEIHPHOCTH B IEJISAX COXPAHCHHUS CBOETO 370POBBS M OKpYXKAIOMICH
TIPUPOITHOM CPEIIbL;

. pa3BUTHE MOTHMBallMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOI U
CaMOBOCIIHTAaHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO ¥ HAIPABICHHOCTH JAIBHEUIIIETO O0yUeHUSI.

Kypc HampaBieH Ha pelieHHe CICAYIONHMX 3aday, OOCCICYMBAIOIINX PEATH3AIUI0
JUYHOCTHO-OPUEHTHUPOBAHHOTO M JIEATEIBHOCTHOTO TOAXOAOB K OOYYEHHI0O XHUMHUU
obyuaromtuxcs ¢ 3P Ha ypoBHE OCHOBHOTO 00111€eTO O0Opa30BaHUs:

. dbopMUpOBaHHE TIEPBOHAYAIBHBIX  CHCTEMATH3MPOBAHHBIX  IMPEACTABICHUN O
BEIIECTBAX, HMX NPEBPAIICHUSIX M MPAKTUUYECKOM MPHUMEHEHHUU; OBIAJCHHE MOHITHIHBIM
anmnapaToM ¥ CUMBOJIMYECKHUM SI3BIKOM XHUMHH;

. OCO3HAHME OOBCKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOM HAyKd Kak OO0JIaCTH
COBPEMEHHOTO €CTeCTBO3HAHMSI, XUMUYCCKUX MPEBPAIICHUN HEOPTAaHWUUECKUX U OPTaHHMYSCKHX
BEIIECTB KAaK OCHOBbI MHOTHUX SIBICGHHH JKMBOM M HEXHBOW NPUPOABL; YIIyOleHue
MPECTaBICHUN O MaTepUaIbHOM €IUHCTBE MHPA;

. OBJIAJICHEC OCHOBAaMHU XHUMHYECKOH T'PaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3UPOBATh U
OOBEKTUBHO OIEHWBATh XKU3HECHHBIC CHTYAIllUH, CBS3aHHBIC C XMMHEH, HaBBIKAMH 0E30ITacCHOTO
oOpaileHus ¢ BEIIECTBAMH, UCTIOJIb3yEMbIMH B TIOBCETHEBHOM KM3HU; YMEHHEM aHAIU3UPOBAThH
U TUIAHUPOBATh DKOJOTHMYECKH OE€30TMacHOe TMOBEJACHHE B IIENIAX COXPAHEHHS 3I0pOBbI U
OKPYKarOIEeH Cpeibl;

. dbopMUpOBaHUE YMEHUW YCTAaHABIWBATh CBSI3M MEXAY PEaJbHO HAOIIOMaeMbIMH
XUMHUYECKUMHU SBJICHUSIMH U TIPOIECCAMU, TPOUCXOISIIMMHA B MUKPOMHUPE, OOBSICHITh TIPUIHHBI
MHOTO0Opa3usi BEIIECTB, 3aBUCMMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe

3aBUCUMOCTDb IPUMECHCHUS BCUICCTB OT UX CBOP'ICTB;



. IPHOOPETEHNE OMBITA WCIONB30BAaHHS PA3JIMYHBIX METOJOB H3y4YEHHs BELICCTB,
Ha6JIIO[[eHI/I5I 3a UX MPEBPALICHUAMU IIPHU MPOBCACHUN HCCIIOXHBIX XUMUYCCKUX SKCIICPUMCHTOB
C MCIIOJIb30BaHNEM JTa00paTopHOro 000pyIOBaHUs U IPHOOPOB;

. (GopMHpOBaHME IPEACTABICHHH O 3HAYCHUM XHMHYCCKOW HAyKH U PEIICHUU
COBPEMEHHBIX JKOJIOTHYECKUX MpOOJieM, B TOM YHUCIE B IPEAOTBPAICHUU TEXHOTCHHBIX WU

IKOJIOTHYECKUX KaTacTpod.

Oco0enHocTr 0TOOpPA M aJaNTANUM Y4eOHOT0 MaTepHaJia 0 XUMHU

OObyuenue yueOHOMY NpeaMeTy «XUMHs» HEOOXOUMO CTPOUTH Ha CO3JIAHUU ONTUMATIbHBIX
YCIIOBHM JUIsl YCBOSHUS MPOrpaMMHOro Matepuana odydaroniumucs ¢ 3I1P. bonbmioe BHumManue
JOJDKHO OBITH  yAeTeHO OoTOOpy Y4eOHOro MaTepualia B COOTBETCTBHHM C TNPHUHIIUIIOM
JOCTYMHOCTU TPH COXPAaHEHUU o00Iero 0a3oBoro ypoBHs. OH JOMKEH MO COACPXKAHUIO U
o0beMy OBITh aJanTUPOBAHHBIM Ui oOydvaromuxcs ¢ 3[IP B cooTBeTcTBHM ¢ MX 0COOBIMHU
oOpaszoBarenbHbIMU ~ MOTpeOHOCTsMHU.  CienyeT  OOJErdyuTh  OBIAJCHHUE  MaTepHAIOM
obyuatomumucs ¢ 3P mocpencTtBoM ero AeTalbHOTO OOBICHEHHS C CHCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPUMEHEHUU 3HAHHWM C HCIOJIB30BAHHEM IMPUEMOB
ANITOPUTMU3ALIMU U BU3YAIIbHBIX OMOP, 00Y4YeHUS CTPYKTYPHUPOBAHHUIO MaTepHaa.

Bbonbiioe 3HaueHue ISl TOJHOLIEHHOTO YCBOEHUS y4yeOHOro Marepuajia MMeeT oropa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3Y4YaeMbIX B JIaHHOM Kypce, C TakKUMU Y4eOHBIMHU
npeaMeramu kak «l'eorpadusy», «dusukay, «buonorus». [lo3Bomss paccmMaTpuBaTh OJUH U TOT
*Ke ydeOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHMsI, MEXKIIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro
Jy4IlIEMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIIEHUIO MOJYyYEHHBIX 3HAaHUN U MPAKTUYECKUX
YMCHHH.

[Ipy moOArOoTOBKE K YypoKam yYHUTEIb [OJKEH MPeaycMOTpeTh (HOpMHUpOBaHHE Y
oOydJaromuxcsi yMEHUW aHalu3upoBaTh, CpaBHUBATh, O0O0OIIATH W3y4aeMbId MaTepHal,
IUTAHUPOBATh MPEJCTOALIYI0 padoTy, OCYILECTBISATh CaMOKOHTPOJb. Heo0XoaumMo MOCTOSIHHO
CJIEIUTH 32 IPABUIILHOCTHIO PeueBOro 0(hOopMIICHHS BhICKa3biBaHUM oOydaroruxcs ¢ 3I1P.

B cBa3u ¢ o0OcCoOGHHOCTSIMM TOBEACHHUS U JesTe’dbHOCTH oOyvaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTh) HEOOXOJUM CTPOXKAMIIUIT KOHTPOJIb COOIIOAECHUS
IpaBWJI TEXHUKH O€30MacHOCTH MpU MPOBEACHUU JIaOOpaTOpPHBIX pabOT B XMMHYECKOM

KaOuHeTe.

IIpumepHsbie BuAbI AeATeqbHOocTH oOydarommxcst ¢ 3IIP, o0yciioBiieHHbIe 0COOBIMH
o0pa3oBaTeJIbHbIMH TOTPEOHOCTAMM M o0ecneYyMBaKOIIME OCMbBICJIEHHOE OCBOEHHE

co/iep:KaHuU 00pa30BaHUA MO MpeaAMeTy « XHUMHU»



Conepxanne BUIOB JeATeIbHOCTH oOydaronuxcsi ¢ 3[IP Ha ypokax XMMHUU ONpeneisieTcs
X 0coObIMU 0Opa3oBareslbHBIMU MOTpeOHOCTAMHU. [loMumo mumpoko ucnonb3yembix B OOIL
OOO o0mux ams Bcex OOy4aroIMXCs BHIOB JACATEIBHOCTH CIENYeT YCHIUTh BHUIBI
JeATENIbHOCTH, CcHenuuYHble /ISl JAaHHOM KaTeropuu oOydYarommuxcs, Ui oOecredeHHs
OCMBICIICHHOTO OCBOCHHSI COAEp)KaHMs OOpa30BaHUS IO TPEIMETYy: YCHICHHE IpeIMETHO-
NPAaKTUYECKON JeATENPHOCTH C aKTHUBHU3AIMEd CEHCOPHBIX CUCTEM; YepelOBaHHE BHUIOB
JeSITeIbHOCTH, 3aJIeHCTBYIOIIMX pPA3JIMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuaia ¢
OMOpOH Ha  AITOPUTM;  «IIOIIArOBOCTE» B  HM3YYEHHH MaTepuasia; HCIOJIB30BaHUE
JIONOJTHUTETILHOM BU3YaJIbHOI ONOPHI (TUTaHBI, 00pas3Iibl, CXEMBbI, IIA0JIOHBI, OTTIOPHBIE TAOIIHIIB).
Hns passutus y oOywaromuxcs ¢ 3[1P ymenust nemats BBIBOABI, (YOPMHUPOBAHHS I'PAMOTHOTO
pEUeBOro BBICKA3bIBaHUS HEOOXOJUMO HCIIOJIB30BaTh OMOpHBIE cinoBa u kiume. Ocoboe
BHUMaHHE CIIEYET YACIUTh OOYYCHHIO CTPYKTYPHPOBAaHHIO MaTepHana: COCTaBJICHHUE
PHCYHOUYHBIX U BepOaJbHBIX CXEM, COCTaBJICHHE TaOJIHI, COCTaBJICHHE KIACCU(PUKAINUU C
0003HauEHHBIMHI OCHOBAHMSIMH IS KJIACCU(UKAIH U HATTOJIHEHHE UX TPUMEPAMH | JIp.

[IpumepHas TemaTuueckas U TepMUHoOJIOrHYecKas jekcuka coorercTsyeT OOIT OOO.

Jns obyuarouuxcst ¢ 3IIP cyiiecTBeHHbIMU SBISIOTCS IPUEMBbl paboOThl € JIEKCHUECKUM
marepuajioM no npeamery. IIpoBonutcs cnenuanbHass paboTa MO BBEACHUIO B aKTHUBHBIN
CJIOBaph OOYYAIOMIMXCSl COOTBETCTBYIONICH TEPMHUHOJIOTHH. V3ydaeMble TEPMHUHBI BBOJSTCS Ha
MIOJIICEHCOPHOH OCHOBE, 00s3aTenbHa BH3YyalbHas MOJACPKKA, aITOPUTMBI pabOTHl €

ONpCACIICHUEM, OIIOPHLBIC CXEMBbI AJId aKTyaJIn3alluu TCPMUHOJIOTUH.

Mecto yueOHOoro npeamera «XuMusi» B y4eOHOM ILJIaHe

B cootBerctBUM ¢ @enepalibHBIM TOCYJAapCTBEHHBIM 00pa30oBaTeNIbHBIM CTaHJAPTOM
OCHOBHOT'0 00111ero 00pa3oBaHMs yuyeOHBIH MpeaMeT «XUMUsS» BXOIAUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHAYYHBIE IPEIMETHI» U SIBISETCS 00sI3aTEIbHBIM JUISl H3YYEHUS.

VY4eOHbIM MJIaHOM Ha €€ n3ydeHue oTBeAeHO 136 ydeOHbIX yacoB — 10 2 4 B HeJeNo B 8 U 9
KJIaccax COOTBETCTBEHHO.

Conepxanne yueOHOro mpenMera «XHMHA», NpelcTaBleHHOe B DenepanbHOil paboueit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c¢ yuerom DejepabHOW OCHOBHOM
o0pa3oBaTeNbHOIl MporpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUsS IO Y4YEeOHOMY MpEAMETY
«Xumusi», cooTBeTcTByeT I[IpumepHOl ananTUpOBaHHOM OCHOBHOM  00pa3zoBaTeNIbHOMN
nporpaMMe OCHOBHOTO 0OmIero o0pa3oBaHHUs OOYy4alOMIMXCS € 3aJEp)KKOH ICUXUYECKOTro

pa3BUTHSL.

COJAEPXAHHUE YUEBHOI'O ITPEAMETA «XUMUWS»



8 KUIIACC

IlepBoHayajibHBIEe XUMHYECKHE TOHATHS

penmer xumun. Pois xumuu 6 scusnu uenosexa’. Tena u BemecTsa. GU3NUECKIE CBOICTBA
BEILECTB. ArperaTHOe COCTOSIHUE BEIIECTB. Xumus ¢ cucmeme Hayk. YUCTbIe BEIIECTBA U CMECH.
CnocoObl  pazgenenusi cmecedd. IlpaBuna Oe3zomacHOro oOpaieHUs € BEIIECTBAMU U
71a00paTOpHBIM 000pyI0BaHUEM. [loHAmMuUE 0 MeMOOax NO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB.
OtHocuTenbHass aroMHas Macca. I[IpocTtble M ClOXHBIE BemecTBa. ATOMHO-MOJEKYISIPHOE
YYEHHE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH NHOCIMOSHCMBA
cocmasa eewjecms. OTHOCUTENIbHAs MOJIEKYJspHas Macca. MaccoBast J10Ji1 XMMHUYECKOIO
3JIEMEHTA B COCIMHEHUH.

®u3znueckue M XUMHUYECKHE SIBICHMS. XuMuyeckas peakuus. [IpusHaku XuMuUyecKHX
peakuuid. YpaBHEHUS XMMHYECKUX peakuuid. 3aKOH COXPAaHEHUsS Macchl BEIIECTB.
Knaccugukarus XuMHUeCKUX peakiuuii (COeTUHEHNUS, pa3I0KeHUs, 3aMELICHHS, OOMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYIOW, C MpaBUIaMu PalOOTHI B
JTabopaTopuy U NMprUEMaMH oOpallieHHs C J1abopaTOPHBIM 000pYIOBaHUEM; U3YUYE€HHE U OITUCAHUE
($u3nYecKUX CBOMCTB 00pa3lioB HEOPraHMYECKUX BEUIECTB; HAaOMoAeHne (pru3nYecKuX (TU1aBlIeHue
BOCKa, TassHUE JIb/1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAllUs BOJIbI) U XMMUYECKHX
(ropeHue cBeud, MPOKAJIMBAaHHE MEIHOW MPOBOJIOKH, B3aUMOJAEHCTBHE MeNla C KHCIIOTOM)
SBJICHUH, HAOIO/IEHUE U OINMCAHUE MPHU3HAKOB MPOTEKaHUs XMMHUYECKUX Peakluil (pazioxeHue
caxapa, B3auMO/JIeIICTBHE CEpPHON KHUCIIOTHI € XJIOpUA0M Oapus, paznoxkeHue ruapokcuaa meau (1I)
MpU HarpeBaHUU, B3aMMOJEUCTBUE Xkene3a ¢ pactBopoMm conu Menu (II));m3ydenue croco6oB
pazzieneHus cMeceil (C TMOMOINBI0 MarHuTa, (QUIBTPOBAHME, BBIIAPUBAHME, JUCTHILIALU,
xpomaTorpadusi), IpoBeICHUE OYUCTKH MTOBAPEHHON COJIM; HAOII0IeHHE U ONHCAaHUE PE3yJIbTaTOB
MIPOBE/ICHUS OIBITA, WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MacChl; CO3/1aHHUE MOJAEIEH MOJIEeKy

(L1apOoCTEP’KHEBBIX ).

Baskueiiniue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue xucinopoaa B npupoze, GuU3nyecKue U XMMUYECKHe CBoMcTBa. Peakiuu ropeHus
IOPOCTBIX UM CIOXHBIX BemecTB. CrocoObl TMOMy4eHUs KUCIOpoAa B JabopaTopuu u

npomviuinennocmu. Ilpumenenue kucnopona. Ilonstue 06 okcupax. Kpyrosopor kucnopona B

! 3}160]) " gajnee KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHNUC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCIILHOM ILJIaHE.
He,uaror CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuaja.



npupoje. 0301 — aniomponHas MoOOUpUKayus KUCI0pood.

Tennosoti 3¢hexm Xxumuyeckol peaxyuu, mepmMoxumMuidecKue ypasHeuus, OSK30- U
OHAOTEPMUUYECKUE peaKUuu. Tonaueo: y2oiv u MmemaH. 3azpsA3HeHue 6030yxd, YCuieHue
HAapHUK08020 2¢hchexma, paspyuienue 030H08020 CJLOA.

Bogopon — snemeHT u npocroe BemiecTBo. HaxoxxaeHue Bogopoaa B nmpupoje, pusudeckue
Y XMMUYECKHE CBOICTBA (Ha MpUMEpE B3aUMOICUCTBUS C HEMETAJJIAaMU U OKCHAaMHU METaJlIOB),
NPUMEHEHUE, cnocobwl nonyuenus. [IOHITHE 0 KUCIOTaX U COMSX.

KonmaecTBo BemectBa. Moinb. MossipHast macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuetsl mo xumuyeckoil ¢opmyne. Pacuersl MaccoBOM OAM XMMHYECKOTO DJEMEHTa B
COCIIMHCHUH, KOJIMYECTBA BEIECTBA, MOJSIPHOW MAacChl, MOJISIPHOTO OOBeMa ra3oB. Pacu€rel 1o
XUMHYCCKHM YPABHECHUSIM.

Qu3zuueckue ceovicmeéa 600vi. Boma. Ee coctaB, cTpoeHue u Molekynbl. Boda kak
pacmeopumens. PacTBopbL. [lonamue O HACbIWEHHbIX U HeHACblWeHHbIX pacmeopax. Ilonamue
pacmeopumocmu geujecms 6 ode. Pacuer MaccoBOM JOJM BEIIECTBAa B pacTBOpe (MPOLIEHTHAs
KOHLEHTpauus). MaccoBass J0js BellecTBa B pacTBope. Xumuueckue ceoucmea 600vl
(pasznodicenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, okcudom cepwvl (IV) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHO8HbIMU oKcuoamu). [lonamue 06 ocnosanusx. Pons pacmeopos
6 npupode u 8 KHcuznu yenogexka. Kpyeoeopom 600wl 6 npupooe. 3arpsi3HEHHE MPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA MIPUPOTHBIX BOJI.

Baxneiiimme kmaccel HeopraHuyeckux coenuHeHuil. Krmaccudukamuss HeopraHuyeckux
coenquHeHuil. Okcuupl: coctaB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIC, amgpomephbie,
Hecolleobpasyiowue - Ha npumepe okcuoa yenepooa (Il) u oxcuoa azoma (Il)), nomenxkramypa.
Ilonyuenue u XWUMHYECKHE CBOWCTBA OKCHIOB (B3aMMOJEUCTBHE C BOJOW, KHCIOTAMH,
mienouamu). OcHoBanusa. Knaccudukanus ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. duzndeckne 1 XUMUYECKHE CBOMCTBA OCHOBAHUM (B3aUMO/ICHiCTBIE
C OKCHJIaMU HEMETAJUIOB, KUCIIOTaMH, COJISIMU). [lonyyenue ocHosanuii.

Kucnotsr: cocra, kimaccudukaiusi, HOMEHKIATypa, GU3HIECKHE U XUMUYECKHE CBOMCTBA
(B3auMoOJIeHiCTBHE C METaJIaMH, OCHOBHBIMU OKCHJaMH, OCHOBaHHSIMH, COJSIMH, Ha TpUMEpe
COJIIHOM M CEepPHOM KHCIOT), cnocobwl noayuenus. Psan aktuBHoctu metamioB H. H. bekerosa.
Conu (cpemHue): HOMEHKJIATypa COJIEH, Cnocobbl noyyeHus, B3aUMOJICUCTBHE COJIEH C
MeTaJUTaMH, KUCIIOTaMH, IIEJI0YaMH U COJIIMH, TIPUMEHEHHE.

[TonstTre 00 amMoOTEepHBIX TUAPOKCHUIAX (HA MPUMEpPE MUHKA U ATIOMUHUS). XUMUYEeCKUe
ceolicmea (83aumooelicmsue ¢ KUCIOMAMU U WeL0UamMU, PAa3lodceHue Npu HASpesanuu) u
nonyueHue.

I'enetnueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COGI[HHCHHﬁ. I'eneTnmueckue pAObI.



XHWMHMUYECKUN HKCIIEPUMEHT: Kaue€CTBEHHOE OIPEACIICHHE COACPKAHUS KHUCIOpOoJa B
BO3/yX€; MOJy4YEeHUE U U3YYCHUE CBOMCTB KHCIIOPO/Ia; HAOIOICHNE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUSI M MPEKpallleHus] ropeHus (Tmokapa); 03HaKOMJICHUE C
o0Opa3liaMu OKCHUJOB M OINMCAHHE HMX CBOWMCTB; MOJyYeHHE W M3y4YCHHE CBOMCTB BOAOPOIA
(ropenue); HaOIIOACHUE 00PA3IIOB BEMIECTB KOJIUYECTBOM 1 MOJIb; HCCIIeJOBaHUE OCOOCHHOCTEH
PacTBOPEHMSI BEIIECTB C PA3JIM4YHOM PACTBOPUMOCTBIO; IPUTOTOBIIEHHE PAaCTBOPOB C
onpeAesIEHHON MacCOBOM JOJIEN paCTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BObI C METAJIIAMHU
(HaTpueM U KajbleMm) (BO3MOXKHO UCIOJB30BaHUE BUJCOMATEPHAJIOB); OIpe/eiIeHHE
pacTBOPOB KHCIOT U IIEJOYeH C TOMOIIBIO HHIMKATOPOB; HCCIEIOBaHUE 00paslioB
HEOPTaHMYECKUX BEIICCTB Pa3IMIHBIX KJIACCOB; HAOIIOACHHE H3MEHEHHS OKPACKH HHINKATOPOB
B pacTBOpax KHUCJIOT W IIejouel; mzydeHue B3aumojenctBus okcuna meau(ll) ¢ pacrBopom
CEpPHOU KHUCJIOTHI, KUCIOT C METAJUIaMH, PEAKUUN HEUTpaIu3aluy; MOJy4YE€HUE HEPACTBOPUMBIX
OCHOBaHMUM, BBITECHEHHME OJHOIO MeTajla JAPYIMM U3 pacTBopa COJIM; pELIEHUe

AKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHelmne KJ1acchl HEOPraHWYECKUX COEAUHEHUI.

IMepuoauueckuii 3akon u llepnoanyeckasi cucrema xumMmudeckux jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0oB. XUMUYecKasi CBA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKH KJIACCU(PUKALIUNA XUMHUECKUX dIIeMeHTOB. [IoHATHE O Tpymmax CXOIHBIX
AJEeMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMEIbHBIE METaUlbl, TaJOre€Hbl, WHEPTHBIC Tas3bl).
Dnemenmol, Komopvle 0O6pazyrOm am@omepuvie OKCUOblL U 2UOPOKCUODI.

[lepuoanueckuii  3aKOH. [lepuonnueckass  cucremMa  XUMHUYECKHX  DJIEMEHTOB
. . Menneneesa. KopotrkonepuoHas u onunnonepuoonas ¢hopmsl Ilepuoandeckoil cucteMsl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HUECKHd CMBICH
MOPSIIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3omonsl. IneKTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
o0osouek atomMoB mepBbIX 20 xumuueckux odneMmeHToB Ilepuommueckoirt cucremsr /Jl. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojokeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3axkonomepHocmu usmeHeHUs CE0UCME INEMEHMO8 MANLIX NEPUOO08 U 2TIABHBIX NOOZPYNH, 8
3a8UCUMOCIU OM AMOMHO20 (NOPAOK08020) Homepa 3uauenue Illepuoouyeckoeo 3aKOHA U
Ilepuoouueckotl cucmemvl XUMUYECKUX IJIEMEHMO8 Ol pa3eumusi Hayku u npakmuku. /[. H.
Menoeneeg — yuénniii u 2parncOaHuH.

Xumuueckas CBSI3b. KoBasientHas (nonsipHast u HETIOJISIpHAS ) CBSI3b.

QﬂeKmpoompub;ameﬂbnocmb amomoe8 Xumuueckux snemenmos. VIoHHas CBA3b.



Crenenp okucieHus. OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoiecchl okucieHus
U BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OSKCIEPUMEHT: HU3y4eHHE OOpa3loB BEIIECTB METAUIOB M HEMETAILIOB;
B3aMMOJICICTBHE THAPOKCHIA IIMHKA C PACTBOPAMM KHCIOT U IIEIO0Yeil; MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu

Pa3NOXKEHUS, COCTUHEHHUSA ).

Me:xnpeaMeTHbIe CBSI3H

Peanu3arusi MeXMpPEAMETHBIX CBSI3€H MPU U3YYCHHH XMUMHH B 8 KIIACCE OCYIIECTBISICTCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOIIMXCSI CACTEMHBIMU JIJIS1 OT/CIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01Iue ecTecTBEeHHO-HAYYHbIC MOHATHUS: HAYyYHBINH (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKAIUs, TEPUOANYHOCTh, HAONIOJCHUE, OKCIECPHUMEHT, MOJCIUPOBaHUE,
HU3MEpEHUE, MOJICIh, SIBJICHHC.

dusnka: MaTepusi, aroM, O3JCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIWA, H30TOIIBI,
PallMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsij, BEIIECTBO, Tel0, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
383151, ComHIIe.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpacdus: atmocdepa, runpocdepa, MUHEpAIbI, TOPHBIE TOPO/BI, MOJIE3HBIE UCKOMAEMBbIE,

TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo n xumnuyeckasi peakuus

[Tepnonnueckuit 3akoH. [lepuoanueckas cucremMa xumuueckux anemenToB 1. . Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJMs, KaJblHs M WX COCIUHEHHH B COOTBETCTBUM C TOJIOKEHUEM DJIEMEHTOB B
Ileproguueckoit cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XUMUYECKON CBsI3U. THUNBI KPUCTAIUIMYECKUX PEIIETOK,
3a8UCUMOCMb CBOLUCME Beuecmea Om MUund KPUCMAaiIuieckou peuémrky u eudd XumMuieckoll
C8s31.

Knaccudukanmsi w HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB (MEXIyHapoaHas U
TpUBHUANIbHAsA). XHMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCA K Ppa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHUN, TEHETUUECKas CBSI3b HEOPTAHUYECKUX BELIECTB.

Krnaccudukanuss XuMUYeCKUX peaklMid MO pa3IUyHbIM MPHU3HAKaM (IO YUCIY U COCTaBY



YYacTBYIOIIMX B PEAKIUU BEIIEeCTB, MO TEIIoBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHeu
OKHCJIEHUSI XMMMUYECKUX 3JIEMEHTOB, 110 0OpamumMocmu, no yyacmuio kamaiuzamopa). IK30- 1
SHIO0TEPMHUUECKHUE PEAKLIUU. Tepmoxumuieckue ypasHeHusl.

llonamue o cxopocmu xumuueckoti peaxyuu. Ilonsamue 06 obpamumvlx U HeoOpaAMUMbBIX
xumuueckux peaxyusax. llowamue o comocennvix u ecemepozcennvix peakyusx. llousamue o
xumuyeckom pasHosecuu. Cmewenue Xumuuecko2o pasHosecus. Daxkmopwl, erusoOwuUe Ha
CKOPOCMb XUMUYECKOU PeaKyu U NOJ0ACEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIA OalaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBICHUE YPaBHEHUW OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii C CTIOJIL30BaHMUEM METO/1a FIEKTPOHHOIO OajaHca.

Teopus  PNEKTPOJUTUYECKONM  JAMCCOLMALMH.  DJIEKTPOJIUTHYECKAsT  JAMCCOLMALIMSL.
DNEKTPOIUTHl M HEINEKTponuThl. KaTuoHsl, aHMOHBI. Mexanuzm ouccoyuayuu eewjecms ¢
PA3IUUHbIMU  8Uudamu xumudeckou ceazu. Ilowamue o cmenenu ouccoyuayuu. CUIbHBIE H
ci1a0ble MEKTPOJIUTHI.

Peakumm morHOrOo OOMEHa. YCIOBHSI NMPOTEKAHHWS PEAKIMi HOHHOTO OOMEHa 10 KOHIIa.
IlonHble M COKpalmléHHbIE HMOHHBIE YpPAaBHEHUS peakuuid. XUMHUUYECKHME CBOMCTBA KHCIOT,
OCHOBaHUW W CoNlell B CBeTe MpEJCTaBICHHI 00 3IeKTpoiauTHuUeckol auccormarmu. Cpena
pactBopa. KauecTBeHHbIE peaKIuy Ha KATUOHBI K aHUOHBI: XJIOPHJI-, OPOMU/I-, HOJTUI-, CYIIb(aT-
, KapOonart-, cwiukaT-, (ochar- aHHOHBI; TUIPOKCHA-HOHBI; KATHOHBI AMMOHHS, MarHusi,
KanbpIusl, alioMUHUA, xene3a (2+) u (3+), meam (2+), UMHKA, TMPUCYTCTBYIOUINE B BOJTHBIX
pacTBOpax.

XUMHYECKUN OKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTALTUNYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METaIOB M HeMeTallyIoB (rpadura U aamasza), CIO0XKHBIX BEIIECTB
(xJ0pHuaa HaTpusl); UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIIUN OT BO3JEHCTBUS
pa3NUYHBIX (PAKTOPOB; WCCIEIOBAHHE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIECTB, IMpoIecca
JUCCOLIMAIIMN KUCJIOT, IeNoYer U cojieil (BO3MOXHO HCIOJB30BaHUE BHUICOMATEPUATIOB);
MPOBEJICHUE OMBITOB, HWJUTIOCTPUPYIOMIUX TPHU3HAKKA TMPOTEKAHHWS PEaKIiii HOHHOTO OOMEHa
(oOpa3oBaHue oOcajka, BBIIENCHHE Ta3a, OOpa30BaHHWE BObI); OIBITOB, WILTIOCTPUPYIOIIHX
MPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakIuu pas3loKeHUs,
COCTMHEHMS); PACIIO3HABAaHNE HEOPTAaHWYECKUX BEIIECTB C IMOMOIBI0 KAa4eCTBEHHBIX PEAKIIUN

Ha WOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3aj1a4.

HemeTasibl M MX coeJHHEHUSA
O6mas xapakTepucThka rajoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIIEHU

okucienusd. CtpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — raJlOreéHOB. XUMHUYECKUE



CBOIiCTBa Ha mpuMepe XJjopa (B3aMMOJAEWCTBHE C METalllaMd, HEMeTallaMH — BOJOPOAOM U
KHACIOPOAOM, wenouyamu). XiaopoBogopona. ConsHas KHCIOTa, XHUMHYECKHE CBOMCTBA,
nonyuenue, TIpUMEHEHHE. Jlelicmeue Xxaopa u X10po8000po0oa HA OpP2aHU3M 4Hel06eKd.
Baxxueiimue XJ10pupl U UX HaX0XACHUE B IPUPO/IE.

O6mass xapaktepucTuka djeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOSHHS aTOMOB
KHCJIOPO/a U cepbl. XapaKTepHbIE CTEICHH OKUCICHHS.

Crpoenne u (pusnyeckre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPbl. AJIOTPOITHBIE
Moau(UKAIMK KHUCIOpOAAa U cepbl. XHUMHYECKHE CBONCTBAa cepbl (B3aUMOJEHCTBUE C
Hememaniamy — BOJOPOJOM U KHUCIOPOJOM, METAJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U
ceprou  kucromamu). CepoBOJAOPOA: CTpOeHHE, (HU3UUECKUE U XHMHUYECKHE CBOWMCTBA
(KHCTIOTHBIE M BOCCTAaHOBUTENbHBIE CBOICTBA). OKCHABI Cepbl KaK MPEICTABUTENIN KUCIOTHBIX
okcuoB. CepHas KucioTa: (pu3Mveckre U XMMHUYECKHUe CBOWCTBA (00IIMe W crerupuiecKue).
Conu cepHOM KHCJIOTBHI, KayeCTBEHHas peakuus Ha cyinbdarT-uoH. CepHHCTas KHUCIOTA.
Xumuueckue peaxyuu, nedxcawjue 6 OCHO8E NPOMBIUIEHHO20 CROCOOA NONYYEHUsl CEepHOU
kucnomul. HaxoxmeHnue cepbl u €€ coeuHeHuit B mpupoje. [IpuMenenne cepel u ee COeTuHEHHH
B OBITY ¥ B MPOMBIIIJICHHOCTU. XuMuueckoe 3azpsasHenue oKpyicarouel cpeovl coOeOuHeHUsMU
cepul (KUciommuvle 00H#COU, 3a2ps3HeHUe 8030YXd U B000EMO8), CHOCOObL €20 NPedOmEPaUeHUsL.

OO6mras xapakTepucTukKa 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB a30Ta U
docdopa, xapakTepHbI€ CTENIEHU OKUCIICHUS.

A30T, pactpocTpaHeHue B Ipupoje, Gpu3ndeckue 1 XuMHUUECKUe CBOMCTBa (B3auMo/ieiicTBre
C METaJulaMH U HeMeTaJllaMH - KUCIOpOJOM M BojopoioM). Kpyrosopor a3ora B mpupoje.
AMMuak: (u3nUeckrue M XUMHYECKHE CBOMCTBAa (OKHUCIEHHE, OCHOBHBIE CBOMCTBA BOIHOIO
pactBopa), noayyenue W npuMeHeHrne. ColnM aMMOHUS: COCTaB, (U3UYECKHE W XHUMHYECKHE
CBOMCTBA (pa3yio’KeHHEe, B3aUMOJICIICTBHE CO ILeN04YaMu), TpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHMs. A30THas KuCIOTa, €€ (pu3nueckue W XMMUYECKHE CBOWCTBa (oOumme u
cnenuduyeckue), noayuenue. Hutpatsl (paznoxkenue). Aszorucras kuciora. Mcmonp3oBaHue
HUTPATOB M COJIE aMMOHWsSI B KaueCTBE MHHEPAIBHBIX YIOOpeHUU. Xumuueckoe 3acpszueHue
OKpydHrcaroujeli cpedvl COeOUHEeHUAMU a30ma (KUCTOMHbLe 00HCOU, 3a2PsA3HeHUe 8030YXd, NOUYBbl U
6000EM08).

dochop, arromponuvie moouguxayuu gocgopa, Puznueckue M XUMHYECKHE CBONCTBA
(B3aMMO/ICHICTBHE C MeETaJUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CePHOl
kucnromamu). Oxcua docdopa (V), oprodochopnas kucrnora: (GuMUEecKHe U XUMHUECKUE
CBOWCTBA, noyuenue. Ilonamue o MunepanoHulx y0oopenusax. numpamsol u gpocgpamei. Ilonsamue
0 KomniexkcHvlx yooopenusx. OOmas xapakrepucTtuka 3eMeHToB [VA-rpynmel. OcobeHHOCTH

CTpPOEHHUSI aTOMOB yIyiepoJia U KpeMHHs. BalleHTHOCTb M XapaKTepHbIE CTEHEHH OKHUCICHHS



aTOMOB yriiepoja U KpemHus. PacripocTpaHeHue yriepojia B NMPUPOIE, XapaKTEpPHbIE CTEIEHU
OKHCJICHHUS.

Yrnepon, amiorponHbie Monupukanuu (rpadut, anmasz), (QU3NYECKUe W XUMHYECKHE
CBOICTBa  MHPOCTBIX  BEWIECTB  (B3aMMOJEHCTBHE €  MeETaUlaMH,  HEMeTallaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHol Kucromamu). Ancopouus. KpyroBopot yriepoaa B
npupone. Oxcuapl yriiepoga, WX (QUIMYECKHE W XUMHYECKHE CBOWCTBA, TOJTYYCHHE
U IPUMEHEHHUE, JICHCTBHE Ha OpPraHM3M YENIOBEKAa. JKOIo2UYecKue npoobiemvl, CEA3aHHble C
oxcuoom yenepooa(lV); eunomesa enobanrbHoco nomenieHus KiuMama, NAPHUKOSBbLL d¢hghexm.
VYronbpHass KuclIoTa W e€ cond, UX (U3MYecKhue U XUMUYECKHUE CBOWCTBA, HOIYYeHUue u
npumenenue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI. VIcmonbp30BaHNe KapOOHATOB B OBITY,
MEIMIIHE, TTPOMBIIUICHHOCTH H CEJIbCKOM XO3SIICTBE.

O6mue npencraBieHus 00 0COOEHHOCTSX COCTaBa U CTPOCHUS OPTraHHUYECKUX COCTUHEHHIA
yriaepoaa (Ha mpuMepe MeTaHa, OSTUJICHA, 3TaHOoNa, YKCYCHOM KHCIOTBl. Mx cocmag u
xumuueckoe cmpoenue. Knaccuguxayus opeanuueckux eewecms. IloHsiTHE O OMOIOTHYECKU
BRXHBIX BEIIECTBAX: JKHpaxX, OeJKax, yIJIeBOJaX — M WX POJH B JKU3HH 4YCIIOBEKA.
Mamepuanbroe eOUHCMBO OpP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEeHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA (Ha MpUMEpe B3aUMOJEHCTBUS C
MEeTaJUlaMH ¥ HeMeTajulaMu), noayuenue u tipumeHeHue. CoeouHeHus KpemHusi 6 npupooe.
Obwue npeocmasnenus 06 okcuoe kpemuusa(lV) u kpemnuesou xkuciome. Cunuxamol,
Qusuueckue u xumuyecKkue ceolcmaa, nojiyyeHue U npumeHerue 8 0vimy, NPOMbIULLIEHHOCMU (8
MEOUYUHCKOU, INeKMPOHHOU, CIMPOUmenbHoU U Op.). Basxcuetiwue cmpoumenvhvie mamepuansl:
Kepamukd, cmekiuo, yemeHnm, 6emoHn, dscene3obemon. Ilpobremvr 6e30nacHo20 UCHONIb308AHUS
CMpPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKUN HKCIIEPUMEHT: HU3Y4YeHHE OOpa3l0OB HEOPraHMYECKHX BEIIeCTB, CBOWCTB
COJITHOM KHCIIOTBI, MPOBEJICHWE KAaYECTBEHHBIX pEaklMii Ha XJIOPUA-HOHBI U HaAOIIOJICHUE
MPU3HAKOB HX MPOTEKAHUS; ONBITHI, OTpaXkaronue (U3NUESCKHEe M XHUMHUYECKHE CBOWCTBA
TaJIOTCHOB U WX COCIMHEHUH (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHAIIOB); O3HAKOMIICHHUE C
oOpasiiaMu XJOpUAOB (TaJOTeHUIO0B); O3HAKOMIICHHE ¢ 00pa3laMu cepbl U €€ COCAMHEHUSIMHU
(BOBMOXKHO HCIIOJB30BaHUE BUICOMATEPUATIOB); HAOMIOJACHHUE Tpollecca OOYTIIMBaHMS caxapa
MOJ| JEUCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHCIOTHI; HM3YYEHHE XHUMHYECKHX CBOWCTB
pa30aBiIeHHONW CEpHOW KHUCIIOTHI, MPOBEJCHHE KAYeCTBEHHOM peakluu Ha Cyiabdar-uoH u
HaOMo/IeHne TpU3HaKa e€ MPOTEeKaHWs; O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBAMH a30Ta,
dochopa um ux coemuHeHUH (BO3MOXKHO HCIIOJNIB30BAHUE BHUICOMATEPUANIOB), oOpaslaMu
a30THBIX W (GOCHOpPHBIX yAOOpPEHUN; TOJydYeHHEe aMMHaKa W M3Y4YCHHE €ero CBOWCTB;

MIPOBE/IEHNE KaueCTBEHHBIX peaklUii Ha MOH aMMOHHS U (ochaT-uoH U U3ydYeHHE MPU3HAKOB



UX MPOTEKAaHUsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOI KHUCIOTHI C MEJbIO (BO3MOKHO
MCIIOJIb30BAHUE BUJICOMATEPUANIOB); MU3YUYEHHUE MOJENEM KPUCTAIUIMYECKUX PEIIETOK ajiMasa,
rpadura; 03HAKOMJICHHE C MPOIECCOM aJCOPOIHMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTUBOras3a; MOJMY4YEHHE YTIEKHUCIOro ra3a M M3y4eHHE €ro CBOMCTB;
MIPOBE/ICHNE KaUeCTBEHHBIX peaklnii Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
MPOTEKAHUS;, O3HAKOMJICHHE C TMPOAYKIHMEW CHIMKATHOW MPOMBIIUICHHOCTH; PEIICHHUE

9KCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxnenie HeMETaLIbl U UX COCIUHCHU.

Metannbl M UX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU UX
nonoxxenuss B Ilepmogmueckoir cucreme xumuyeckux siaeMeHtoB J[. M. Mengeneea u
ctpoeHuss aromoB. CrpoeHne MeTaioB. Merainueckass CBs3b M MeTaJUIMyecKas
KpUCTajuInueckas peméTka. JJIeKTPOXUMUYECKUN Pl HallpsiKeHUN MeTailioB. dusznueckue u
XMMHYECKHE CBOMCTBA METAUIOB (B3aWMOJIEUCTBHUE C KHUCJIOPOIOM, BOJOM, KHCIOTaMH).
Obwue cnocobwl nonyyenus memannos. [lonamue o Kopposuu memanios, OCHOBHbIE CNOCOObL
3awumsl ux om kopposuu. Cniagvl (cmaniv, yyeyH, OOPATIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObIMYy U NPOMBILULIEHHOCTU.

[Ilenounble MeTamibl: noJjioxkeHue B [leproanyueckoil cuCTeMe XMMHUYECKUX 3JIEMEHTOB /I,
H. MenneneeBa; crpoeHne atoMoB. Haxoxxnenue B mpupone. dusznueckue U XUMHUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[pumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUMN.

[IlerouHO3eMENBHBIE METAIUIBI MAarHUM W KaJbLUi: nosoxkeHne B [lepuogudeckoil cucreme
xumuueckux snemeHToB . M. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXO)KJIEHUE B MPHUPOAE.
®u3nueckue U XMMHYECKUE CBOIMCTBA MarHusi M KajlbliMsl. BakHelIne COeIUHEHHUs KalbIus
(okcup, ruapoKcu, conn). JKécmrxocmos 600bl u cnocobwl e€ ycmpaHnenus.

Amomunuil: nonoxenue B Ilepmogmueckoil cucrteme xumuyeckux osnemeHtoB J[. .
MeneneeBa; CTpOCHUE aTOMA; HaXOXACHUE B Ipupoje. Pu3nueckue u XMMUYECKUE CBOMCTBA
amoMuHus. AM(pOTepHBIE CBOICTBA OKCHJIA U THIPOKCHAA AITFOMUHUS.

Keneso: mnonoxenne B Ilepuogumueckoil cucreme xumuyeckux odnementos [ .
MeneneeBa; CTpOCHHE aTOMa; HaXOXJACHUE B pupoje. Pu3ndeckue 1 XMMHUYECKUE CBOMCTBA
Kenesa (B3auMOJEHCTBUE C MeTalllaMH, KUCIOTaMHu U coiisiMu). OKCHABI, TUIPOKCHIBI U COJIU
xene3a(ll) u xeneza(Ill): cocras, cBoCTBa U nosyueHue.

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE ¢ o00pa3laMd MeTauIoOB M CIUIaBOB, HX
bu3NYeCKUMU CBOMCTBAMH; H3Yy4YEHHE PpE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOYKHO

WCITOJIb30BaHNUE BHUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIa KAJIBIIMS W HATPHUS



C BOJIOM (BO3MO’KHO MCITOJIb30BAHUE BHICOMATEPHAIIOB); HCCIICIOBAHNE CBOMCTB JKECTKOW BOJIBI;
mporecca TOPEHUs >Keje3a B KHUCIOpoAe (BO3MOXHO HCIIOJNIb30BAHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEaKIIUi HA MOHBI (MAarHUs, KaIbIHs, aTIOMUHUS, ITMHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); HabmrogeHWe W oOMHMCAHWE MPOIECCOB OKpAIIUBAHUS
IUIAMEHH MOHAMH HATPHs, Kalus M KajblHs (BO3MOXKHO HCIOJBh30BAaHUE BUICOMATECPHAJIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M THAPOKCHUAA IUHKA; PEIICHUE

SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC «Baxkneiimme MeTaaiabl U UX COCAUHCHUA.

Xumusn u okpysycarowas cpeoa

Hoesvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvi 6 no8ceoHe8HOU MHCU3HU
yenosexa. Xumusi u 300posve. bezonacnoe ucnonvzosanue geujecms u XUMUYECKUX PEaKyull 8
ovimy. Ilepsasi nomowp npu xumuueckux odcozcax u ompaenenusx. OCHOBbL IKOIOSUHUECKOU
epamomuocmuy. Xumuueckoe 3azpsisHeHue OKpydcarowelu cpeovl (npedenvhas OONYCMUMAsL
konyenmpayus eewecme — I1JK). Ponb xumuu 8 peuienuy 9K0102u4ecKux npoonem.

Ilpupoonsie ucmounuxu y2n1e000po0o8 (y2oib, NPpUpOOHbl 2as, Hedmsb), NPOOYKMbL UX
nepepabomku, ux poib 8 OGblmy u NPOMbIULIEHHOCHI.

Xumuueckuil dKCnepumenm: uzyueHue oopasyos mMamepuanos (CmMexio, cnidgbl Memaios,

NONUMEDPHBIE MAMEPUATIBL).

Me:xnpeaMeTHble CBSI3H

Peanm3arust MeXMIpPEIMETHBIX CBSA3CH NMPU W3YYCHHH XUMHUHU B 9 KIlacCe OCYIIECTBISETCS
Yyepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHH,
SBIISIOIINXCSI CHCTEMHBIMH ISl OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO6mme ecTecTBEeHHO-HAYYHBIC MMOHATUS: HAYYHBIN (pakT, TUMIOTE3a, 3aKOH, TEOPHUsl, aHAJU3,
CUHTE3, KIACCHU(UKAIUA, TEPHOANYHOCTh, HAONIOJCHNUE, OKCICPHUMEHT, MOJICIUPOBaHNE,
HU3MEpeHHEe, MOJICIh, SIBJICHHUE, TTAPHUKOBBIN d(PEKT, TEXHOJIOTHS, MAaTePHAITBI.

@dwuzuka: Marepusi, aroMm, OJJEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, DOIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TUIJICKTPUKHA, (POTOITIEMEHT, BEIIECTBO, TEIO, O0BEM, arperaTHoe COCTOSHWE BEIIeCTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUITMYECKAs PEMETKA, CIUIaBbL, (U3HUYECKHUE BEITHMYUHBI,
€IMHHIIBI I3MEPEHUS, KOCMHUECKOE TPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocuHTe3, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpalIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbLHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPaAJIbl, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.



BoinoJsiHeHHe IpaKTHYeCKUX padoT

[Tpu mpoBeneHUN MPAKTHUECKONW PaOdOThI KaXIbIi €€ dTal BBIIOJIHIECTCS 00YYarOIUMHUCS C
3[IP BmecTe Cc yuuTeneMm M MOA €ro pykoBoJAcTBOM. Ha mocke 00s3aTebHO BBIBEIINMBAIOTCS
IpaBUiIa TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIME JaHHOMY BHUAY paOOThl, Jaercs
npaBUWiIbHASA 3anUCh (OPMYIT M YKa3bIBaeTcs Leb MpoBefeHus padoTsl. [Ipu HeoOXxoaumocTu
JAaeTCs. BHU3YAJIBHBI alNTOPUTM BBIMOJHEHUS 33JaHuA. JTO CIHOCOOCTBYET OCO3HAHMIO

O6y‘laIOH_[I/IMI/IC$I BBITTIOJIHACMBIX ,HCfICTBPIfI H IIOJIYUYCHHOI'O pE3yJibTaTa.

IIpuMepHbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIBI IO XUMHH

Jlns opraHW3amyy TPOBEPKH, ydeTa M KOHTPOJS 3HAHWK OOYYalOUIMXCS IO MPEeIMETy
IPETyCMOTPEHBI KOHTPOJIbHBIE pabOTBHI, CaMOCTOATENbHBIE PaOOTHI, 3a4eThl, MPAKTUYECKHUE
paboTel, TectupoBaHue. OJTHUM U3 METOAOB KOHTPOJIS PE3y/IbTaTOB 00yUeHHsI 00yUaromuxcs ¢
3[IP sBisieTCsT METOJA TOJIMBAPHATUBHOTO SKCIPECC-TECTUPOBAHUA C KOHCTPYHPYEMBIMHU
oTBeTaMH. Ero OTIMYMTENBHBIMH YEpTaMH SIBJSIFOTCS OINEPATUBHOCTH, BBICOKAs CTEIECHb
WHIIMBHIyJIN3al[MM 3HAHUH, CPaBHUTEIBHO Majble 3aTpaThl BPEMEHH U Tpylda Ha HPOBEPKY
OTBETOB 00YYaAIOLIUXCS.

Jna  obywatomuxcs ¢ 3[IP  Bo3MOXXHO uW3MeHEHHE (QOPMYIMPOBKH 3aJaHUl Ha
«TIOIIATOBYIO»,  aJaNTalus Ipe[IaraeMoro oOydaromeMmMycsi TEeCTOBOro  (KOHTPOJIBHO-
OLIEHOYHOI'0) MaTepuaia: HCHOJIb30BAHHWE YCTHBIX W MHCbMEHHBIX HMHCTPYKIMH, YIpOIIEeHue
JUIMHHBIX CJIOKHBIX (POPMYJIMPOBOK MHCTPYKIUH, pelieHrne ¢ omopoil Ha anroput™, oOpasell,

MCII0JIb30BaHUE CIPABOYHON MH(POpMAIUH.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XUMUSA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA
B menom pesynwpraThl ocBoeHusi oOydarommmucs ¢ 3I[IP yuebHOro mpemmera «Xumwsi»
JIOJDKHBI COBIIJIaTh C pe3ynbTaTamMu (eaepanbHON pabodeld mporpaMMbl OCHOBHOTO OOIIIETro

06pa30BaH1/15{. Hawuboiee 3Ha4UMBIMM SIBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0yYEHHIO U LIeJIeHANPaBIeHHOW MO3HABATEIbHOM AESITeTbHOCTH;

yCTaHOBKA HA OCMBICIIGHHE JIMYHOTO ONbITa, HAOMIOACHUA 32 XUMUYECKUMH
AKCIEPUMEHTAMU;

OpHUEHTAIIMS Ha MpaBUJIa UHAUBHUIYAJTLHOTO U KOJUIEKTUBHOTO OE€30MacHOTO MOBEACHUS IIPU

B3aHMOHeﬁCTBHH C XUMHUYCCKUMH BCUICCTBAMH U COCANHCHHUAMU,



MpaKTU4YeCKoe u3ydeHue npodeccuil U Tpyaa pa3iuyHOro poja, B TOM YHCIE HA OCHOBE
NPUMEHEHHS U3y4aeMOoro MPEeJMETHOTO 3HaHU (HarpuMep, 1a00paHT XMMUYECKOTO aHAIN3a);

yBa)XKEHUE K TPYAY U pe3yibTaTaM TPYIAOBOH AESATEIbHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY IIOCTPOEHHUIO JaJbHEWINEH WHIMBUAYAIbHOU TpPAEKTOPUHU
o0pa3oBaHMsi Ha OCHOBE OpPHUEHTHPOBKM B Mupe npodeccuii u 1podhecCHOHATBHBIX
IPEIIIOYTEHUN, YBAXKUTEIBHOTO OTHOLLEHUS K TPYLY;

OCO3HAHME CBOETO MOBEJICHHS C TOYKU 3PEHUS OMACHOCTH WM 0€30MacHOCTH ISl ce0st Win
JUISL OKPYXKAIOILKX;

OCHOBBI ~ JKOJIOTMYECKOW  KYJIbTYpbl, COOTBETCTBYIOIIEH = COBPEMEHHOMY  YPOBHIO
HKOJIOTHYECKOTO  MBIIUICHHS, TPUOOPETEHHE OIbITa JKOJIOTMYECKH OpPHUEHTHPOBAHHOMN
IPAKTUYECKON AESITEIbHOCTU B )KM3HEHHBIX CUTYalIUIX;

OCO3HaHUE TMOCIEICTBUI W HEMPUSATHE BPEAHBIX NPUBBIYEK (YMOTpeOJIICHUS alKoroJs,
HApKOTUKOB, KYpeHHUs) U UHBIX (hopM Bpeaa it PU3NYECKOro U ICUXUYECKOTO 310POBbSI;

NPUHATHE PELIEHU B XU3HEHHOM CUTyallud Ha OCHOBE IIEpEHOCa IOJIyYEHHBIX B XOJ€
00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CHUTYAIIHIO, BOCTIONHSATH Ne(UIUT WH(POPMALINH;

TOTOBHOCTh OTOMpPAaTh M HCIOJIb30BaTh HYXKHYIO HH(OpPMAIMIO B COOTBETCTBUU C

KOHTEKCTOM >KM3HECHHOU CUTYyalluu.

METANPEJMETHBIE PE3YJIbTATDBI

Osnadenue ynusepcaipHolMu YUeOHBIMU NOZHACAMEIbHBIMU OCLICIEUAMU:

BBISIBJIATH IPUYUHBI U CIEACTBUS MPOCTHIX XUMHUECKUX SIBICHUM;

OCYIIECTBJISITh CpaBHEHME, KIACCU(PHUKAIUIO XWMHUYECKHMX BEIIECTB 10 3aJIaHHBIM
OCHOBAHUSIM U KPUTEPHUSIM ISl YKa3aHHBIX JIOTUUECKHUX OTNEpaIlHii;

CTPOUTH JIOTMYECKOE CYXAEHUE TIOCIIE€ MPEIBAPUTEIBLHOTO aHajiu3a, BKJIIOYAIoIIee
YCTaHOBJICHHE MPUYNHHO-CIIEJICTBEHHBIX CBS3€il;

BBISIBIIATHh J€PUITUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JIJIi PEIICHHS MOCTABICHHOU
3a/1auu;

peoOpa3oBhIBaTH HHGOPMAIUIO U3 OJTHOTO BUAA B IPYTOH (TaONUIly B TEKCT U TIp.);

CO3/1aBaTh, MPUMEHATh M MPEOOpPa3OBHIBATH 3HAKM M CHUMBOJIBI, MOJEIH U CXEMBI IS
perieHus: yueOHbIX U MTO3HABATEIIBHBIX 3371a4 C OMOIIIBIO TIe/1arora;

C TIOMOINBIO TIeJarora MPOBOJUTh XWMHUYECKHH OIBIT, HECIOXHBIA OSKCICPUMEHT, s
YCTaHOBJICHHSI OCOOCHHOCTEH 0O0BeKTa W3y4YeHUs, MPUUYUHHO-CIEJACTBEHHBIX CBSI3eU W
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOI;

C MOMOIIBI0 TEeAarora Wi CaMOCTOATENbHO (OPMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI IO

pe3yJbTaTaM MPOBEACHHOTO HAOIIOEHUS, OIIBITA;



IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE XUMHUECKUX IIPOLIECCOB U UX MOCIEICTBHUS;

MCKaTh WIM OTOMpaTh MHPOPMALIMIO WM JTAHHBIE U3 UCTOYHUKOB C YUETOM MPEIIOKEHHON
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPUEB.

Ognadenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OpPraHu30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B Trpynne (OmpenensTh oO0Iue LenlH,
pacnpenensiTh pojiu, JOroBapuBaThes APYT ¢ APYTOM U T. 1.).

C MOMOIIBIO TI€/larora WiK CaMOCTOSITENIBHO COCTABIIATh YCTHBIE U NHUCbMEHHBIE TEKCTHI C
UCIOJIb30BAaHUEM WIUTIOCTPATUBHBIX MAaTEPUAIOB [l BBICTYIIICHUS [IEpe]] ay IMTOPHEH;

OpPraHU30BBIBaTh Y4E€OHOE COTPYAHMYECTBO U COBMECTHYIO JESTEIbHOCTh C YUYMUTEIEM U
CBEPCTHHKAMHM; pabOTaTh MHAWBUAYAILHO U B TPYIIE: HAXOAUTH O0IIee peleHne U pa3penarhb
KOH(IMKTHI Ha OCHOBE COIJIACOBAHWS TMO3UIMHA M YydeTa HHTEPEcoB; (HOPMYIHPOBATSH,
apryMeHTHpOBATh U OTCTaUBaTh CBOE MHEHHUE;

OLIEHMBAaTh KayecTBO CBOEro BKJIaJa B OOLIMI MNPOAYKT, NPUHUMATH M pa3ieisiTh
OTBETCTBEHHOCTb U MPOSIBIIATH TOTOBHOCTH K IIPEIOCTABIECHUIO OTUETA IEPEe] TPYIIION.

Ognadenue ynugepcanbHbIMU y4eOHbIMU PECYIAMUEHBIMU OCUCGUAMU:

oOHapyxuBaTh Hu (QOpMyIHpOBaTh Yy4eOHYIO MpoOiieMy, ONpeneisITh Leldb Yy4eOHOI
JESATEIBHOCTH;

BJIIETh OCHOBAMU CaMOKOHTPOJI, CaMOOLEHKHU, MPUHATHS PEIIEHUH M OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M MTO3HABATEILHOM IESITEIbHOCTH;

COOTHOCHUTb CBOU JIEHUCTBHS C IUIAHMPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH JIEATENIbHOCTU B IPOLIECCE JOCTHKEHUS pe3yibTara, ONpeAesaTh ClocoObl NeicTBUN B
paMKax MpeajoKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUpPOBaTh CBOM JEHCTBHUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTyallUEeH;

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU! U IpeJylaraTh IJIaH €€ N3MEHEHNS;

MPEIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIICHUH YyueOHOH 3a1auu;

MOHUMATh NPUYHHBI, 10 KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3yibTaT AeATelbHOCTH,
OTIpeIeNIATh MO3UTUBHBIE U3MEHEHUS U HalpaBJeHus, TpeOyrolre AaabHenen padboTsl;

OCO3HAHHO OTHOCUTHCS K APYIOMY YCIIOBCKY, €O MHCHUIO.

MHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOEHHUIO 0053aTEIbHOrO COJEpKaHuS,
YCTQHOBJICHHOTO JaHHOM pabodell mporpaMMoM, BBIIENSIOT: HAaydHble 3HAHWUSA, YMEHUS U
crocoOsl AeiicTBUH, crieruduueckue i yueOHOro npeamMera « XUMUs», BUABI AATEIbHOCTH 110
IOJyYEHUI0O HOBOIO 3HAHUs, €ro HWHTEpHpeTaluy, NpeoOpa3oBaHUIO M INPUMEHEHHUIO B

Pa3IUuYHBIX y‘le6HBIX M HOBBIX CUTYyallUAX:



® [IpPEJCTAaBJICHUE O 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBICHUU MPHUPOJbI, TOHUMAHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHUYECKOM HaykKM Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIEH KyIbTyphl U MPAKTUYCCKOU ACSITEILHOCTH YEJIOBEKA B
YCIIOBUSX COBPEMEHHOTO OOIIECTBa; MOHMMAHHE MECTa XMMHUHU CPEIH JIPYTHMX €CTECTBEHHBIX
HayK;

® BJIaJICHUE OCHOBAaMH MOHSTHUIHOTO ammapata ¥ CHUMBOJMYECKOTO S3bIKA XUMHUH JIJIs
coctaBiieHUs (HOPMYJI HEOPraHUYECKUX BEIECTB, YPABHEHUN XMMHUECKUX PeaKIuil (¢ omopoii
Ha aJITOPUTM y4eOHBIX JICUCTBHUI); BllaJieHHe OCHOBaMH xuMuuyeckoi HoMeHkIaTypsl (IUPAC u
TPUBUAIBHON) M YMEHHE HCIOIb30BaTh €€ I pelIeHUs y4eOHO-IIO3HABaTENbHBIX 3a7ad C
MOMOIIBIO yUYUTEIIS; YMEHHE HCIIOJIb30BaTh MOJETH Il OOBSICHCHHSI CTPOCHHUS aTOMOB U
MOJIEKYJI [IO AJITOPUTMY C OIIOPOM HA OIPE/IENICHNUS;

® [IPEJCTaBJICHUE O CHUCTEME XHWMHMUYECKMX 3HAHUW M YMEHHE C TMOMOIIBIO YUUTEIs
MPUMEHATh CUCTEMY XUMHUYECKUX 3HAHUU ISl YCTAHOBJICHHS] B3aUMOCBS3EH MEX]y U3yUYEHHBIM
MaTepuajioM M MPU TMOJTYYEHUH HOBBIX 3HAHHUI, a TakkKe B IMPOLIECCE BBIMOIHEHUS Y4eOHBIX
3aJIaHui ¥ IPU pabOTe C HCTOYHUKAMH XUMUYIECKOW WH(OPMAILIUU, KOTOPAs BKITFOYACT:

BOKHEUIIINE XUMHUYECKUE TOHITHS: XMMHUYECKUN DSJIEMEHT, aTOM, MOJIEKYJia, BEIIECTBO,
MIPOCTOE U CJIO0KHOE BELIECTBO, OJTHOPOHAS U HEOJHOPOIHASI CMECh, OTHOCUTENIbHbIE aTOMHAs U
MOJIEKYJISIpHAsT MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIA 00beM,
OKCHJI, KUCJIOTA, OCHOBaHHWE, COJb (CpEedHssl), XUMUYECKas pPEaKIUs, PEaKIMu COCIUHEHUS,
peaKIu Pa3joKEHUsI, PEaKIMU 3aMEIICHUs, peaKkIuu OoOMeHa, TeruioBoN »(hdexT peakuuw,
9K30- W DSHJIOTEPMHYECKUE pEaKIMU, PacTBOp, MaccoBas A0S XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, MaccoBasi J0JIs1 U IMPOLIEHTHAsI KOHIIEHTPALMs BELIECTBA B PacTBOpE, AP0 aToma,
ANEKTPUYECKUN CIIOW aroMa, aTOMHas OpOWTalb, paadyC aroMa, BaJICHTHOCTb, CTENEHBb
OKUCTICHUs, XHMHYECKasi CBs3b, DJIEKTPOOTPUIIATEILHOCTh, TMOJSpHAs M  HEMOJspHas
KOBaJICHTHAs CBSI3b, NOHHASI CBSI3b, METAJUIMUECKAs CBSI3b, KPUCTAIIIMYECKAS pelieTka (aToMHas,
MOHHAs, METAJUTMYECKasi, MOJIEKYJIsipHasi), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HE BIEKTPOJIUT,
ANEKTPOJIUTHYECKAsE ~ JUCCOIMAIUS,  pEaKIMd  HMOHHOTO  OOMEHa,  OKHCIUTEIHHO-
BOCCTAHOBHUTEIbHBIC PEAKIINH, OKUCIUTENh U BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBJICHUE,
DIIEKTPOININ3, XUMHYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTHMble pEaKIHH, CKOPOCTh
XUMHUYECKON peakIuy, KaTalu3arop, npeaeiabHo pomyctumas koHmnertpamus (I1IJ1K), kopposus
METaJUIOB, CIIJIaBHI;

OCHOBOITOJIArarollie 3aKOHbl XMMHUU: 3aKOH COXpaHeHus macchl, [lepuonnueckuii 3akon /l.
N. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo;

TEOPUH XUMHUU: AaTOMHO-MOJIEKYJISIpHAsl TEOPHsl, TEOPHUS AIEKTPOIUTUUECKON AUCCOLMAIINH,

a TaKXKC MNPCACTaBJICHUA O HAYUYHBIX METOJAX IMO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX H



TEOPETUYECKUX METOJIaX UCCIIEIOBAaHUS BEILECTB U U3YUEHUSI XUMUUECKUX PEaKLIn;

® I[IPCICTaBICHHE O IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XMMHMYECKHX DJIEMEHTOB
(paauyc aTtoma, 3JEKTPOOTPULIATENBHOCTB), HMPOCTBIX M CJIOXKHBIX BEIIECTB OT IOJIOKEHMUS
aneMeHTOoB B llepuoanueckoil cucteme (B MajblX IEpUOJAX M IVIABHBIX MOATPYIIax) M
JJIEKTPOHHOTO CTPOEHUS aTroMa; YMEHHE OOBSICHATh CBS3b IIOJOXKEHUS »JIIEMEHTa B
ITleproanueckoil cCUCTEME C YHMCIOBBIMUA XapAKTEPUCTUKAMHU CTPOCHHS ATOMOB XMMHMUYECKHX
3JIEMEHTOB (COCTaB U 3apsiz sSApa, 00IlIee YUCIIO AIEKTPOHOB), PACHPEACIIEHUEM JIEKTPOHOB 110
OHEPreTUUECKUM YPOBHSIM aTOMOB IEPBBIX TPEX [EPUOJIOB, Kalusg M  KaJbLus;
KJaccu(puuupoBaTh XMMUYECKHE JIEMEHTBHI C ONOPOHM Ha ompezeneHus: (PU3MYecKoro cMbIciia
IU(POBBIX JaHHBIX EPUOJUUECKON TaOIHIIbI;

® yMEeHHME KJIACCU(PHUIMUPOBATh XHMHUYECKHUE OHIIEMEHTbI, HEOPraHHYECKHE BeIleCTBa U
XUMHYECKHE PEaKLMHU C ONOPOM HA CXEMBI; ONPEIENATh BAJICHTHOCTb M CTENEHb OKHCIICHUS
XUMHUYECKMX DJIEMEHTOB, BHJ XHMUYECKOM CBSA3M U THUIl KPUCTANIMYECKOW CTPYKTYphl B
COCIMHEHUSAX, 3apsJl MOHA, XapakTep Cpeapl B BOJHBIX pacTBOpax BEIIECTB (KHUCIOT,
OCHOBAHHUI), OKUCIIUTENb U BOCCTAHOBUTEJIb IO AJITOPUTMY YUEOHBIX AEHCTBUIA;

® yYMEHHE XapaKTepU30BaTh C OMOPOH Ha cxemy (U3NYECKHE M XMMHUYECKHE CBOWCTBA
IPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOIOPOJ, rpaduT, anma3, KpeMHUH, a30T, gocdop, cepa,
XJIOp, HATPUMA, KaJuil, MarHuii, KalblIUi, aTFOMUHUHN, )KENIe30) U CIOXKHBIX BEIIECTB, B TOM YHCIIE
UX BOJHBIX PacTBOPOB (BOJAa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCUIBI
metaiios [ - ITA rpynn, amomunus, menu (II), uunka, sxenesa (II u III), oxkcuasr yrnepona (Il u
IV), kpemuus (IV), azora u pocdopa (III u V), cepst (IV u VI), cepaucras, cepnas, azotucras,
a3oTHas, pochopHasi, yrojibHasi, KpEMHHUEBask KUCJIOTA U UX COJIM); OMUCHIBATh C ONOPOil Ha TUIaH
U KIIOYEBBIE CJIOBAa;, YMEHHE IPOrHO3MPOBaTh M XapaKTEpHU30BaTh CBOWCTBAa BEILIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS MOCJE MPEeIBAPUTENIHOTO aHaIN3a M0 PYKOBOACTBOM
neaarora, NMPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IPOTEKAHUS
XUMHYECKMX IPEBPAIICHUH B PAa3IMUHBIX YCJIOBMSX, BIMSHHME BEUIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOUIYIO0 IPUPOIHYIO CPENY;

® yYMEHHE COCTaBIAThH MO 00pasily, CXeMe, alTOPUTMY y4eOHBIX NEHCTBUI MOJIEKYIISpHbIE
U MOHHBbIE YpaBHEHHs peakuuil (B TOM YHCIIE peakuil HOHHOTO OOMEHa W OKHUCIHUTEIbHO-
BOCCTAHOBUTENbHBIX ~ peakUuil), WIUIIOCTPUPYIOMIUX XHMHUYECKHE CBONCTBA HM3YyUEHHBIX
KJIACCOB/TPYNI HEOPraHMYECKMX BEIIECTB, a TAaKKe MOATBEPKIAIOIINX TI'C€HETHYECKYIO
B3alMOCBS3b MEXKY HUMU;

® YMEHHME BBIYHUCIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI'O 2JIEMEHTA B COEIMHEHUH, MACCOBYIO J0JII0 BELIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta30B C OMOpoW Ha oOImme (GopMyIbl; yMEHHE



MPOBOAMTH pacueThl IO YPABHEHUSM XMMHUYECKUX PEaKUUi M HaXOJUTh KOJMYECTBO BEIECTBA,
00BEM B MacCy peareHTOB WIIU MPOJYKTOB PEAKIMU C OMOPOi Ha oOpasell, allrOPUTM YIeOHBIX
JCUCTBUIA;

e BIAQJCHHEC OCHOBHBIMH METOJAAMH HAy4YHOTO TO3HaHWS (HaOJIOJCHUE, W3MEPEHHE,
9KCIIEPUMEHT, MOJEIMPOBAaHNE) MIPU MU3YyYECHUH BEIIECTB M XMMHMUYECKUX SIBJICHHM C OMOpOH Ha
QITOPUTM YYEOHBIX NEHCTBUI; yMeHHE CHOpMYIHUpPOBaTh MPOOJIeMy M MPEAJOKUTh MYTH ee
pelleHrss ¢ TOMOIIBI0 TeAarora; 3HAHWE OCHOB Oe30macHoi paboThl € XUMHYECKUMU
BEIIECTBAMH, XUMHYECKOH TIOCYI0i 1 1a00paTOpPHBIM 000pyI0BaHUEM;

® HaIWYME TMPAKTUYCCKUX HABHIKOB IUIAHHPOBAHUS W OCYIIECTBICHHS CICIYIOIINX
XUMHUYECKHX JKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHTEIS ¢ OOCYKICHUEM IIaHa paOOThl WA
COCTaBIICHUEM TAOJIHIIbI:

M3Y4YEHHE U onucaHue GU3NIECKUX CBONUCTB BEIIECTB;

03HAKOMJICHUE C PU3NICCKIMH 1 XMMHUYCSCKUMH SBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE IPU3HAKU TPOTCKAHUS XUMUYICCKUX PEAKIUH;

M3Y4EeHHE CIIOCOOOB pa3zesieHus: cMecei;

MOJIy4eHUE KUCIOPO/Ia U U3yYeHHE €T0 CBOMCTB;

MOJTyYEHUE BOJIOPOa U U3YUICHHE €r0 CBOMCTB;

MOJTyYEHHUE YIIICKUCIIOTO Ta3a U U3YYCHUE €T0 CBOWCTB;

MOJIy4eHHEe aMMHaKa U U3y4eHHe ero CBOMCTB;

MIPUTOTOBIICHHE PACTBOPOB C OMPE/IEIIEHHON MacCOBOM T0JIeH paCTBOPEHHOTO BEIIECTBA;

WCCJICIOBAaHKE U OTICAHUE CBOMCTB HEOPTaHUYECKHX BEIICCTB PA3TUYHBIX KJIACCOB,

MPUMEHEHUE MHANKATOPOB (JJakMyca, METHIOpaHxka u (QeHondranenHa) i onpeaeneHus
XapakTepa cpefibl B paCTBOpax KUCJIOT U MIEI0Yei;

M3Y4YEeHHE B3aMMOJICHCTBHS KHCIOT C METaUIaMH, OKCHUIAMH METAJJIOB, PACTBOPUMBIMU U
HEPACTBOPUMBIMHU OCHOBAHUSIMHU, COJISIMH,

MOJTy9YeHNE HEPACTBOPUMBIX OCHOBAHHI;

BBITECHEHHE OJTHOTO METaJUIa APYTUM U3 PacTBOpa COJIH;

uccienoBanre aM(pOTEPHBIX CBONCTB THIPOKCHIOB aTIOMUHUS U IIUHKA;

pelieHrne SKCIEePUMEHTANBHBIX 3amady Mo TemMe «OCHOBHBIE KJIacchl HEOPTraHUYECKHX
COCTUHCHHID,;

pelIeHre YKCIIEPUMEHTATBHBIX 3134 110 TeMe «DJICKTPOTUTHIECKAS JUCCOIUATIHS,

pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHele HeMeTallIbl U UX COSTUHEHUS,;

pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 IO TeMe «BakHele MeTamibl U UX COSAMHCHUS;

XUMHUYECKHE DKCIEPUMEHTHI, WIIIOCTPUPYIONINE MPU3HAKK MPOTEKaHUs peaklUuid HOHHOTO

o0OMeHa;



KaueCTBEHHbIE DPEAKIMN Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBL: XJIOPHI-,
Opomun-, Hoaua-, cynsdar-, hocdar-, kapooHaT-, CUIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KATHOHBI
aMMOHUS, MarHusi, Kajublus, aFOMUHUS, jKene3a (2+) u xxenesa (3+), meau (2+), HuHKa;

YMEHHE MpPEJCTaBIsATh pe3yJabTaThl 3KcIepuMeHTa B ¢GopMe BBIBOAOB, JI0Ka3aTEIbCTB,
rpadukoB 1 TaOIUI U BBIBIATH IMIUPUYECKUE 3aKOHOMEPHOCTH;

e BJAJICHHE MpaBUiIaMH O€30MacHOr0 OOpalleHHs C BEHIECTBAMM, MCIIOIb3yEeMbIMH B
MOBCEHEBHOM KHM3HHM, a TAaK)K€ IMPaBHJIAMH TOBEJCHHUS B LEIIX COCPEKEHUS 3I0POBbS U
OKPY’KaloIlle MPUPOJHON Cpelibl; MOHMMaHuEe Bpena (OMacHOCTH) BO3JIEUCTBHUS Ha >KUBBIC
OpraHU3MBbl OINpEACICHHBIX BEIIECTB, a TaKXKE CIOCOOOB YMEHBIIECHUS U MPEAOTBPALLICHUS HX
BPEIHOTO BO3ACHMCTBUS;, MOHMMAHHE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOAOB Ui OpraHu3Ma
YeJI0BEKa;

e BIAJICHHE OCHOBAMU XHUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE MPaBUIBHO
UCTIOJIB30BaTh M3YyUYCHHBIE BEIIECTBA M MaTepuaibl (B TOM 4YHCIE, MUHEpAIbHBIC yIOOpeHMUs,
METaJUIbl U CIUIABBI, TMPOAYKTHI MEPEpadOTKU MPUPOAHBIX UCTOYHUKOB YTIEBOJOPOIOB (YT,
MPUPOIHOTO raza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha MPOU3BOJICTBE; YMEHHUE IPUBOIUTH
MIPUMEPHI MPABUIBHOTO UCTIOJIB30BAHUS M3YUYEHHBIX BEIIECTB U MaTepUATIOB;

¢ VyMEHHME YCTAaHABIMUBATh CBSI3M MEXKAY pealbHO HAOMIOJAEMBIMU XUMHYECKHUMHU
SBIICHUSIMU M TPOILIECCAMU, MPOUCXOIANIUMH B Makpo- U MHUKPOMHUPE, OOBACHATH MPUYUHBI
MHOT000pa3usi BEHIECTB; YMEHHE WHTETPUPOBATh XMMUYECKHE 3HAHHS CO 3HAHHMSIMH JPYTHX
y4eOHBIX PEIMETOB C IOMOIIbIO TIE/1arora;

e [peicTaBieHHE O chepax MpoPecCUOHANbHON IESTENbHOCTH, CBS3aHHBIX C XMUMHEW U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSX XUMHUYECKOW HAyKH;, HAJMYNE
OmbITa paboOThl C Pa3IMYHBIMH HMCTOYHHKAMH HH(DOpPMAIMK MO0 XUMHUU (HAYYHO-TOMYJISIpHAs
JUTEpaTypa, CIOBapu, CIPABOYHUKH, MHTEPHET-PECYpChl) C OMOpPOM Ha aJrOpUTM: YMEHHE
OOBEKTHBHO OIICHUBATh HH(OPMAIIMIO O BEMIECTBAX, MX MPEBPAIECHUSIX W MPAKTUIECKOM

IMPUMCHCHHUH.

TpeGoBanus K NmpeIMeTHBIM pe3yJbTaTaM OCBOeHHMsI Yy4eOHOro mpeamera «XuMHUsD),
pacnpejiejieHHbIe 10 To1aM 00y4YeHusl

Pesynbratel mo rogam GopMyIUPYIOTCS 1O MPUHITUITY JT00aBJICHUS HOBBIX PE3yJIbTAaTOB OT
roja K roay, ye Ha3BaHHbIE€ B MPEbIIYIIMX T0JIax MO3UIUHU, KaK MPABUIIO, JIOCIOBHO HE
MOBTOPSIFOTCS, HO YYHUTBIBAIOTCS (pEe3ylbTaThl OUYEPEAHOrO0 TOJa IO YMOJIYAHUIO BKIHOYAIOT

pe3yNbTaThl MPEAbIAYIINX JIET).

8 KJIACC



PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IIOHATHH: aTOM, MOJIEKYyJa, XUMUYECCKUI
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJIHAS W HEOJIHOPOJHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsi M MOJIEKYJISIpPHAsE Macca, KOJIWYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHUYECKOro 3JEMEHTa B COEJUHEHUH, MOJISPHBIA O00BEM,
OKCHJ, KHCIOTa, OCHOBAHHE, COJNb, O1€KMPOOMPUYAMEIbHOCHb , CTeIeHb OKHCICHH,
XUMHYECKash peakiusi, KIacCU(PUKAIM PeaKuil: peakiui COSAUHEHUS, PEaKNH Pa3I0KECHHUS,
peaKIMy 3aMeIICHUs, peakiui 00OMEHa, 3K30- U SHIOTEPMHUUYECKHIE PEAKINH; Meniogoll dghgexm
peakyuu;, SAPO aToMa, 3JIEKTPOHHBIM CJIOM aroMa, aTroMHas opOuTalb, paauyc aroma,
XUMHMYECKasl CBA3b, MOJSAPHAS M HENOJIIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBA3b, MOH, KaTHOH,
AQHUOH, PACTBOP, MaccoBasi 10Ji BELIECTBa (IIPOLIEHTHAs! KOHIIEHTPALUsl) B paCTBOPE;

WJUTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHIATUH (CM. II. 1) U IPUMEHATH 3TH
HIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTAaBICHUS (DOPMYJI BEILIECTB, MOJIEKYJISIPHBIX
YpaBHEHUH XMMHUYECKUX PEaKLIUii, JJIEKTPOHHOTO OajaHca;

OIpCaACIATL BAJICHTHOCTbL ATOMOB DJJICMCHTOB B 61/1Hapme COCAMHCHUAX, CTCIICHb
OKHCJICHHSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX C ONOpPOW Ha ONpPENENCHHs, B TOM YHUCIIe
CTPYKTYPUPOBAHHBIE; IPHUHAUIEKHOCTh BEILECTB K ONPEIEIEHHOMY KIJIACCy COEIMHEHUH II0
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsI U MOHHASI) B HEOPTaHUUYECKUX COSANHEHUSIX;

HUMETh NPCACTABJICHUC O CUCTEMC XHUMHNYCCKHUX 3HaHI/II\/JI, YMETb C TIOMOIIBIO YYHUTCIA
IPUMEHATHh CUCTEMY XUMUYECKUX 3HAHUH, JUISl YCTAHOBJIEHMS B3aUMOCBS3U MEXKIY MU3yUYEHHBIM
MaTepuajJoM M TpU TOJTY4YEHUH HOBBIX 3HAHMH, a TakXke Npud paboTe € HUCTOYHUKAMU
xumuueckor uH@opmarmu. OpUeHTHPOBATHCS B MOHATHUSX U ONEPUPOBATH MMU Ha 0a30BOM
YpOBHE, IPUMEHSATH MPHU BHIMOIHEHUH YU€OHBIX 33JaHUN 1 PEILIEHUH PAaCUETHBIX 33]a4 C OTOPOM
Ha QITrOPUTM Y4eOHBIX JCHCTBUN H3ydeHHBIE 3aKOHBI M TEOPHM: 3aKOH COXPAHEHMS MacChl,
ITepuognuecknii 3akon J[.MI. Menneneesa, 3akon nocmosncmea cocmasa, 3aKOH ABOrajpo;
aTOMHO-MOJIeKyJisipHasi Teopus. COOTHOCUTH OOO3HAU€HHs, KOTOpble HMMEIOTCS B TaOJHIle
«llepnognueckas cucrema xumuueckux »diaeMeHToB [[. WM. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTEepPUCTUKAMU CTPOEHHS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsij s1pa, olliee
YHCIIO AJIEKTPOHOB M PACIPEEIIEHUE UX 0 DJIEKTPOHHBIM CIIO0SIM);

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHYCCKUEC DJJIEMCHTBI;, HCOPraHWYCCKHE BCIICCTBA, XHMUUYCCKHC
peakuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETUIOBOMY d(dekTy, mo
U3MEHEHMIO CTETIEHU OKUCIIEHUS! XUMHUYECKUX JIEMEHTOB) C OMOPOM HA CXEMBI;

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,

2 3H€CL " gajnee KypCuBOM 0003HaYar0TCs IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOTYT OBITH
MOTCHIHAJIBHO JOCTUT'HYThBI O6y‘{aIOHII/IMCH C 3HP, HO HE SBJISIOTCS 00s3aTEIbHBIMHU.



NOATBEP)KJAs  ONUCAHME IPUMEpPAMHM  MOJIEKYJSIPHBIX ~ YPABHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN C OTIOPOM Ha CXEMBI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HMX COCTaBa U CTPOCHMS,
BO3MO)KHOCTH IIPOTCKaHMs XHMHUYECKUX IIPEBPAIEHUH B Ppa3IM4YHbIX YCJIOBHUAX IIOCIE
IPEBapUTEILHOrO 00CYXKIEHUS C IEAarorom;

BBIUYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB; MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEeHTa 10 (opMysie COCTUHEHHS; MAcCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKOU PEAKIIMHU C OIIOPOU Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIIEPALlMU MBICIUTENBHON JCSITEIBHOCTH — aHalIW3 U CHUHTES,
CpaBHEHHE, O0000IIeHHe, CHUCTeMaTu3alus, KilacCU(UKAluUs, BbIABICHHE IPUYUHHO-
CJIEICTBEHHBIX CBA3EM — JUIsl U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN; €CTECTBEHHO-
Hay4yHbl€ METO/bl IO3HAHUS — HAOJIOJECHUE, U3MEpEHHUE, MOJEIUPOBAHHUE, HSKCHEPUMEHT
(peanvhblll U MblCIeHHbI) TIOJ PYKOBOJICTBOM I€arora,

cleoBaTh  IIpaBWJIaM  IIOJb30BAaHUS ~ XMMHUYECKOW ToOCyloll U J1abopaTOpHBIM
o0opynoBaHuEM, a Takke IpaBuiaaM oOOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIOJHEHHUIO Ja0OpaTOPHBIX XMMHUYECKHUX OIBITOB IO IMOJYYEHHIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOJOPOJA UM KHUCIOPOAA), MPUTOTOBIEHHUIO PAaCTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pPAacTBOPEHHOrO BEMIECTBA; IUIAHUPOBATh M MPOBOJUTH
XUMHYECKHE SKCIEPHUMEHTHI 10 PACHO3HABAHHMIO PACTBOPOB ILEIOYEH M KHUCIOT € MOMOIIBIO
UH/IUKATOpOB (JIakMyc, (eHOI(TaTenH, METUIOPAHX U JIp.), MOATBEPKIAIOIINX KaueCTBEHHBIN
COCTaB HEOPraHMYECKUX BEUIECTB (KaYeCTBEHHbIE PEAKIMHU Ha HOHBI) MOJ PYKOBOJCTBOM

rneaarora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHN: XMMHUYECKUW JIIEMEHT, aToOM,
MOJIEKyJla, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJCHTHOCTH,
SJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCIICHHA, XUMHUUYCCKasA peaKOus, XUMHYECKas CBA3b,
meni080t 3¢hghexm peakyuu, MOIb, MOJSIPHBIN 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
DIIEKTPONIUTUYECKAs] TUCCOLMAIMS, PEaKIUd HOHHOTO OOMEHa, KaTaluu3aTop, Xumuuyeckoe
pasHosecue, obpamumvle U Heobpamumvle peaxyuu, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
pEaKIMH, OKHUCIUTENh, BOCCTAHOBUTENh, OKHCICHHE W BOCCTAHOBJICHUE, AaJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, NOHHAS, METAIIIMYECKasi), KpUCTaIInYecKas
pewéTKa, Koppo3us Memauios, Chiaebl; CKOPOCMb XUMUYECKOU peaxkyuu, TPelebHO
nonyctumast koHnenTpamus (I1JIK) Bemectra;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUHN (CM. M. 1) M MPUMEHSATH 3TU



MOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHUN;

WCIIOJIb30BaTh 3HAKM M CHMBOJIBI JJIsi (DUKCALMU PE3yIbTAaTOB HAOIIOICHUH, COCTABJICHUS
dbopMynl BEHIECTB W ypaBHEHUN XUMHUYECKUX pEAKIMi, 3alyiCH JaHHBIX YCJIOBHM 3ajad.
Hcnons3oBath 00o03HaueHus, wumeronecs B [lepuoguyeckoid cucteme u  Tabiuie
PacTBOPUMOCTH KUCJIOT, OCHOBAHMI U COJIEH B BOJIE JUIsl BBINIOJHEHUS 3a/1aHHI.

ONPEIENATh BAJICHTHOCTh U CTENECHb OKUCICHUS XUMUYECKHUX SJIEMEHTOB B COCIUHEHHUSX
pPa3IMYHOTO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K ONPENECIEHHOMY KJacCy COEIUHEHHH ¢
ONOpON Ha ONpeAeNieHHs, B TOM YHCIE CTPYKTYpPUPOBAHHBIC; BHUJIbI XUMHUYECKOH CBSI3U
(koBaJleHTHasi, MOHHAs, METa/NIn4yeckas) B HEOPraHMYECKHX COCIMHEHUSX; 3apsAl HOHa IO
XUMUYECKON (opMyIie; XapakTep Cpeabl B BOJIHBIX PAacTBOpax KHCIOT W INEJIOYeH, mun
KPUCMAIUYECKOU PeEMKU KOHKPEmMHO20 eujecmaed;

packpbiBaTh cMmbica [lepuoanueckoro 3akona J[.MI. MenneneeBa u JE€MOHCTPUPOBATH €rO
MOHUMAaHUE: ONuUCLIBAmMsb U Xapakmepusoéams Tadnuunyro (opmy Ilepuoanyeckoil cuctemsl
XUMHUYECKHX JJICMCHTOB: Pa3liidaTh TMOHATHS «TJIaBHAas moArpymnmna (A-rpymnma)» u «mobodHas
noarpynmna (b-rpymma)», mMaible U OONBIINE TEPHOIBL, COOMHOCUmMb O003HAYCHHS, KOTOPBIC
UMEIOTCS B TMEPUOJUYECKON TabNuIle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 2JIEMEHTOB (COCTaB M 3apsl sijpa, o0Iiee YnuCiIo dJEKTPOHOB U paclpe/esieHne uxX
MO0 OJJICKTPOHHBIM CJIOSIM); 00BACHAMbG OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCIMHEHHH B Mpeesiax MajbIX MEPUOJIOB U TJIaBHBIX MOJITPYIII C
Y4ETOM CTPOCHHS UX ATOMOB;

KIacCU(PUIUPOBATh XUMUYECKHE DIEMEHTHl; HEOPraHMYECKHEe BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKI[UU BEIIECTB, IO TEIUIOBOMY 3P deKTy, 1o
W3MEHEHUIO CTETICHEW OKUCIICHUS XUMUYECKHUX JIEMEHTOB) C OTIOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOMIME U CreUupUIecCKe XUMUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/Asi ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XMMUYECKUX PEAKLIUNA C OTIOPOM Ha CXEMBI;

COCTaBJIATh YPaBHEHUS DSJICKTPOJMTHYECKOW AUCCOIMALIMM KHUCJIOT, IIEJIOYEeH M COJIEH;
MOJIHBIE M COKpAIIEHHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHAa; ypaBHEHHUS peakiui,
MOATBEPXKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BEIIECTBAMHU Pa3IUUYHBIX
KJIaCCOB;

pacKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS; BO3MOXXHOCTH
MPOTEKaHUs XMMHUECKUX MPEBpaIlleHUH TI0cTe MPeABaApUTENBHOI0 00CYKIECHUS C MEearoroM;

BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEHIECTB; MACCOBYIO JIOJIIO



XUMHYECKOTO 3JIeMEHTa Mo (opMmyse COeAMHEHHsS; MACcCOBYIO JIOJIO BEIIECTBa B PacTBOPE;
MIPOBOJUTH PACUYETHI IO YPABHEHNUIO XMMUYECKOM PEAKLIMU C OMIOPOM Ha aJTrOpUTM;

cleoBaTh  IIpaBWJIaM  IIOJb30BAaHUS ~ XMMHYECKOW TOCyloll U J1abOpaTOpHBIM
o0opynoBaHHEM, a Takke I[paBWiIaM OOpalleHusl C BelleCTBAMH B COOTBETCTBUU C
MHCTPYKUHMSAMU IO BBIMOJHEHUIO J1a00paTOPHBIX XHUMHUYECKHUX OIBITOB IO MOJYyYEHUI0 U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa M YTIICKUCIIOTO ra3a);

IIPOBOAMUTH PEAKIMM, IOATBEP)KIAIOIINE KAaYECTBEHHBIH COCTaB pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPHI- OpoMUI-, UOAMI-, KapOoHaT-, docdar-, cuamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHUOHBl aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENbHON JESATENIBHOCTH — AaHalu3 M CHUHTE3,
cpaBHEHHeE, 000O0IIEHNE, CUCTEMATU3aIUIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3eH — IUis
M3Y4YEHHUsI CBOMCTB BELIECTB U XUMHUUYECKUX PEAKLUM; €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS —

HaOJII0IeHNE, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIICHHBIN).

Kpurtepuun (HopMbI) OLIEHOK 10 XUMUHM 115 o0yuarwomuxcs ¢ OB3.
OuneHka ycTHOro oTBeTa.

OrMmerka «5»: OTBET MOJIHBIA M NpPaBUIBHBIN Ha OCHOBAHMHU M3YYEHHBIX TEOPUH;
MaTepuail M3JIOKEH B OMNPEASICHHOW JIOTMYECKOW TMOCIEIOBATEIIFHOCTH, JIUTEPATYPHBIM
SI3IKOM; OTBET CAMOCTOSITEJIbHBIN.

OtrMmerka «4»: OTBET MOJHBIM W TPAaBWIbHBIA HAa CHOBAaHUM HU3YyUYEHHBIX TEOPHH;
MaTepuail W3JI0KEH B OINPEIEJICHHON JIOTUYECKOW TIOCJIeOBATEIbHOCTH, MpPHU OTOM
JIOITYIIIEHBI JIBE-TPH HECYIIECTBEHHBICONOKH, UCTIPABIICHHBIE 0 TPEOOBAHUIO YUUTEIIS.

OtMeTKa «3»: OTBET MOJHBIN, HO MPU ITOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKa WU
OTBET HEMOJHbIN,HECBI3HBIN.

OTmerka «2»: Tpu OTBeTEe OOHAPY)KEHO HEMOHUMAaHWE OOYYaIOIIMMCS OCHOBHOTO
CoJIepXaHusl Y4eOHOro MaTepuana WM JIOMYIIeHBbl CYIIECTBEHHBIE OIMHMOKH, KOTOpPHIC
yyaluics He MOXKET UCIPaBUTh MPU HABOISIIIUX BOMPOCAX YUUTENSI, OTCYTCTBUE OTBETA.

OueHka IKCNePpUMEHTAJBHBIX YMEHMH.

OreHKa CTaBUTCS HAa OCHOBAaHMW HAOMIOJEHHS 3a OOYydYarONMIMMHCS M THCHBMEHHOTO
oTyeTa 3a padoTy.

OTMeTKa «5»: paboTa BBINIOJHEHA IMOJHOCTHIO U MPABHIBHO, CHIENIaHBI MPAaBUILHbBIC
HaOFOACHUSI W BBIBOJBI; OKCIEPHMEHT OCYIIECTBICH MO IUIAHYy C YYeTOM TEXHUKH
0e30macHOCTH W mpaBuia paboOThl C BelIleCTBAMH H  OOOpPYJIOBaHHEM; MPOSBJICHBI

OpPraHu3allMOHHO - TPYAOBbIE YMEHHs, MOAJAECPKUBAIOTCS YUCTOTa padoyero mecra M



MOPSAOK (Ha CTOJIE, SKOHOMHO HMCITOJb3YIOTCSI PEaKTUBBI).

OTMeTKa «4»: paboTa BBINOJHEHA MPABWIHHO, CHCIAHBI MPaBWIbHBIC HAOTIONCHUS U
BBIBOJIBI, HO TIPU JTOM OKCIEPUMEHT TIPOBEICH HE TOJHOCTHIO WM JOIYIICHBI
HECYIIIECTBEHHbIE OIIMOKHU B pabOTe ¢ BEIIECTBAMH U 000PY/I0BAaHUEM.

OrMeTka «3»: paloTa BBINOJHEHA MPABUJIBHO HE MEHEE YEeM HAlOJIOBUHY WIIH
JIOTYIIIEHAa CYIISCTBEHHAS OIIMOKAa B XOJI€ IKCIIEPUMEHTa B OOBSICHEHHH, B O(QOPMIICHUU
paboThl, B COOJIIOACHUHM TIPAaBHJI TEXHHUKH OE30MaCHOCTH Ha pPaboTe C BEIIECTBAMHU U
000py1I0BaHMEM, KOTOpasi UCIPABISETCS O TPeOOBAHUIO YUUTEIIS.

OtrMmerka <«2»: ponymieHsl nBe (M 0ojee) CymiecTBeHHbIE OIMMOKM B XOJE:
AKCIIEpUMEHTa, B OOBSICHCHUHU, B 0)OPMIICHHU pPabOTHI, B COOJIIOACHHUM TPABUI TEXHUKHU
0e301acHOCTH MpU paboTe ¢ BemecTBaMU U 000PYyI0BaHHEM, KOTOPBIC YUAITUKCS HE MOXKET
HCTPAaBUTHh Ja)ke IO TpeOOBaHUIO yYHUTENs; paboTa HE BBINOJIHEHA, Y OOydYarolerocs
OTCYTCTBYET dKCIIEPUMEHTAIbHbIC YMEHHUS.

OneHka yMeHHUil pemiaTh pacuyeTHbIe 3aJa4M.

OTMeTKa «5»: B JIOTHYECKOM PacCYKJICHUU M PCIICHUU HET OIMMOOK, 3a7a4ya pelrcHa
PalMOHATBLHBIMCIIOCOOOM.

OTMeTKa «4»: B JIOTUUYECKOM PACCYKICHUHM U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK,
HO 3aJaya pelIieHa HepaluoOHAJbHBIM CIIOCOOOM, WJIM JOMyIIeHO He Oojee ABYyX
HECYIIIECTBEHHBIX OLINOOK.

OTrMeTrka «3»: B JIOTHYECKOM PACCYXKICHHH HET CYMIECTBEHHBIX OIIUOOK, HO
JIOTYIIIEHA CYIIECTBEHHASOIINOKA B MATEMAaTHYECKUX pacyeTax.

OTMeTKa «2»: WMEIOTCSA CYIICCTBCHHBIE OIMMOKA B JIOTHYECKOM pAacCYXJICHUH U B
pEIIeHnH; OTCYTCTBUE OTBETA HA 3aJaHUsI.

OneHka NMUCbMEHHBIX KOHTPOJIBHBIX PadoT

OtMeTKa «5»: OTBET MOJHBIA U MPABUIBHBINA, BO3MOXHA HECYIIECTBEHHAs OIIHOKA.

OtrMeTrka «4»: OTBET HEMNOJHBIM WM JOMyHIeHO He Oosiee ABYX HECYUIECTBEHHBIX
OmHOOK.

Otrmerka «3»: paboTa BHINOJTHEHAa HE MEHEE YeM HAIOJIOBUHY, JOMYIIeHA OJHA
CYyIIIECTBEHHAs] OMMOKA W IMPU TOM JBE-TPU HECYIIECTBEHHBIE.

OTrMeTKka «2»: paboTa BBIIOJTHEHA MEHBIIE YEeM HAMOJOBUHY WM COJICPIKHUT
HECKOJIBKO CYIIECTBEHHBIXOMINOOK; paboTa HE BHITIOIHEHA.

Ounenka TecToBBIX padoT.

JlJ1st TecTa u3 ISITH BOIIPOCOB:

- HET OIIMOOK — OIIEHKA «5»;

- OJHA OIIMOKA — OIIEHKA «4»;



- IB€ OIIMOKHU — OLIEHKA «3»; - TPU OIIMOKH — OLIEHKA «2%.
Jns Tecta u3 30 BOIpoOCOB:

- 25-30 npaBUILHBIX OTBETOB — OILICHKA «5»;

- 19-24 npaBUIIBbHBIX OTBETOB — OLICHKA «4»;

- 11-18 mpaBUIbHBIX OTBETOB — OIIEHKA «3»;

- MEHbIIIE 10 MPaBUJIBHBIX OTBETOB — OLICHKa «2».



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Hcnons3zoBanu
KonnuectBo yacos
No Tema yyeOHOTO Tpaxrim | Korrpon 20P/ JeqaTelbHOCTh YUUTENS C YYETOM MPOrpaMMbl o 60py1[eOBaHI/I}I
/i 3aHATUA HOP BOCIIUTAHUS
Bcero €CKHe BHBIE ueHnrpa «Touka
paboTel | paboThI pocTa
Pazjen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
1.1 Xumusa — 7 2 bubnmnoreka HOK 1) YcranaBnuBaeT JO0BEpUTENbHbBIE OTHOLICHHS Jaruuk
BaXkHas 00J1acTh https://m.edsoo.ru/ff | Mexmy yauTenem u oOydaronmmcs, TEMIEPATYPHI,
€CTECTBO3HAHUS U 0d210c CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPUSTHIO CIIUPTOBKA,
MIPaKTUYECKOU https://m.edsoo.ru/ff | yuammmucs TpeGoBaHUN U IPOCKO YUUTEIIS; JaTYUK
JEATEIbHOCTH 0d227e 2) [IpuBnekaeT BHUMaHUE O0OYUAIOIIUXCS K 3JIEKTPOIIPOBO
YeJloBeKa. https://m.edsoo.ru/ff | HeHHOCTHOMY aCHEKTy U3y4aeMbIX Ha ypOKe JTHOCTH.
0d23dc SIBJIEHUU, TIOHSTUH, IPUEMOB;
https://m.edsoo.ru/ff | 3) ®opmupyer y 00ydaromuxcs KyabTypy 3[0pOBOTO
0d26¢a u 0e3omacHOro oopasa KU3HHU;
https://m.edsoo.ru/ff | 4) CTpout BoCIIUTATENBHYIO ACITEIHHOCTh C YIETOM
0d28c8 KYJIbTYPHBIX Pa3JIM4Ui JETEH, I0JOBO3PACTHBIX U

MHIUBUAYaAJIbHBIX OCOOCHHOCTEH.




1.2

BemecTBa n
XUMHUYECKHE
peaKkiuu.

14

bubmnoreka LIOK
https://m.edsoo.ru/ff
0d2a6¢
https://m.edsoo.ru/ff
0d2be8
https://m.edsoo.ru/ff
0d2a6¢
https://m.edsoo.ru/ff
0d2d50
https://m.edsoo.ru/ff
0d2eae
https://m.edsoo.ru/ff
0d323c
https://m.edsoo.ru/ff
0d350c
https://m.edsoo.ru/ff
0d5230
https://m.edsoo.ru/ff
0d37fa
https://m.edsoo.ru/ff
0d3al6
https://m.edsoo.ru/ff
0d3b88
https://m.edsoo.ru/ff
0d5708
https://m.edsoo.ru/ff
0d3f34
https://m.edsoo.ru/ff
0d40c4
https://m.edsoo.ru/ff
0d4290

1) ®opmupyeT y 00ydaromuxcsi KyabTypy 310pOBOTO
u 6e30macHOTo 00pasa KU3HH;

3) IlpuBnekaeT BHUMaHUE 00y4aIOIIXCS K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha YpOKE
SIBJIEHUU, TIOHSTUH, IPUEMOB;

4) CTpouT BOCHUTATEIbHYIO EATEIBHOCTh C YIETOM
KYJbTYPHBIX PAa3JIU4yuil JETEH, ITOJ0BO3PACTHBIX U
WHIUBUAYAIbHBIX OCOOEHHOCTEH.

Jatuuk
TEMIEPATYypPHL.
Jatunk
3JIEKTPOMPOBO
JTHOCTH.




Pasznen 2. Baxneiimmue MNPEeACTABUTEC/IM HCOPIraHNIECCKUX BCIIECTB

2.1 Boznayx. bubmuorexa [JOK 1) [IpoekTupyer cuTyaruu u CoObITHS, [Tpubop ns
Kucnopon. https://m.edsoo.ru/ff | pa3zBuBarolKe KyJIbTypy HEPEKUBAHUIN U OIIpe/IeNeHUs
[TonsTue 06 0d448e [IEHHOCTHBIC OPUEHTAIINN PEOCHKA; cocTaBa
OKCHJIaX. https://m.edsoo.ru/ff | 2) Yopasiser yueOHBIMU TPYIIIIAMU C TICIBIO BO3/1yXa.

0d4614 BOBJICUCHHST 00YJArONTUXCs B IpoLiecc 00ydeHus 1
https://m.edsoo.ru/ff | BocmuTaHus, MOTUBHPYS UX y4eOHO-

0d497a [103HABATEJIbHYIO AEATEIbHOCTD;
https://m.edsoo.ru/ff | 3) Peasinzyer BocriurarenbHble BO3MOXHOCTH B
0d4790 Pa3IMYHbIX BUJAX JESATEIbHOCTH 00YJaIOIIUXCS Ha
https://m.edsoo.ru/ff | ocHOBE BOCHIPUSITHS JIEMEHTOB JIEHCTBUTEILHOCTH:
0d4c4a HaOII0/IEHUE 32 IEMOHCTPAIIUSIMU YUUTEIS,
https://m.edsoo.ru/ff | mpocMoTp yueOHBIX HHUIEMOB.

0d4ae2

2.2 | Bonopon. bubanorexka HOK 1) Onupaercs Ha )KU3HEHHBIN ONBIT oOy4daromuxcs, | JaTunk
ITonsatue o https://m.edsoo.ru/ff | mpuBozs neificTBeHHbIE MPUMEPHI, 00pa3bl — U3 TEMIIepaTyphbl.
KHUCJIOTax " 0d4ddo OJIU3KUX UM KHUT, (PUITEMOB U T.JI. Jlatunk
COJIAIX. https://m.edsoo.ru/ff | 2) CTpouT BOCIHUTATENBHYIO AESITEIBHOCTD C YIETOM | JIEKTPOIPOBO

0d4ddo KYJIBTYPHBIX Pa3JIMuui JETEH, MOJIOBO3PACTHBIX U JTHOCTH.
https://m.edsoo.ru/ff | nHAMBHYaTBbHBIX OCOOEHHOCTEH;

0d50d2 3) Ananu3upyer peaqbHOE COCTOSIHUE /e B
https://m.edsoo.ru/ff | yue6HOM KIi1acce

0d4ddo

https://m.edsoo.ru/ff

0d4£42

https://m.edsoo.ru/ff

0d542e

https://m.edsoo.ru/ff

0d55a0

https://m.edsoo.ru/ff

0d5708

2.3 | Bona. PactBOpbL. bubmmoreka [JOK 1) AHanu3upyer peanbHOe COCTOSIHHUE e B Haruuk pH.
[Tonstue 06 https://m.edsoo.ru/ff | yaeOHOM Kitacce; JaTunk




OCHOBaHUSIX. 0d5b40 2) IToOyxnaeT 0OydJaronIuxcsi COOMI0aTh HA YPOKE | TeMIIEPaTyphl.
https://m.edsoo.ru/ff | mpuHIUIIBEI Y4EOHOW TUCITUTIIIUHBI U JlaTtunk
Od5eba caMOOpraHu3aluu; 3JIEKTPOIIPOBO
https://m.edsoo.ru/ff | 3) CTpouT BOoCIIUTATEIBHYIO ACSITEIBHOCTD C YU€TOM | JTHOCTH.
0d6342 KYJIBTYPHBIX pa3iuuuii A€Tel, 0JI0BO3PACTHBIX U
https://m.edsoo.ru/ff | HHIUBHIYAIBPHBIX OCOOEHHOCTEH.
0d664e
https://m.edsoo.ru/ff
0d664e
2.4 | OcHOBHBIE 11 bubnmnoreka [HOK 1) 3amuniaetr UHTEPECHl U JOCTOMHCTBO Hudposoii
KJIACChl https://m.edsoo.ru/ff | oOydaromuxcs, moMoraeT 1eTsM, OKa3aBLIMMCS B MUKPOCKOII.
HEOPraHUYECKUuX 0d664e KOH(MIMKTHOM CUTYyally W/WUIH HEOIaronpusTHBIX Haruuk pH.
COCIMHECHU. https://m.edsoo.ru/ff | ycrioBusix; Hatumx
0d664e 2) Peanuzyet BocuTaTeIbHBIE BOBMOXKHOCTH B TEeMIIepaTyphbl.
https://m.edsoo.ru/ff | pa3nuyHBIX BUJAX AEATEIBHOCTH O0YJYArOIINXCSI: Jatuuk
0d67ca caMmocCTosTeNbHas paboTa ¢ yueOHUKOM, padoTa ¢ 3JIEKTPONPOBO
https://m.edsoo.ru/ff | HayuHO-IONYSIPHON IUTEPATYPOH, OTOOP U JTHOCTH.
0d67ca CpaBHEHHE MaTepHualla M0 HECKOJIbKUM HCTOYHHKAM;
https://m.edsoo.ru/ff | 3) Peanuzyer Ha ypokaX MOTUBUPYIOLINI MOTEHIHAI
Odfee2 IOMOpa, pa3psKaTh HANPsSKEHHYI0O 00CTaHOBKY B
https://m.edsoo.ru/ff | kmacce.
Odfee2
https://m.edsoo.ru/00
ad9474
https://m.edsoo.ru/00
ad9b7c
https://m.edsoo.ru/00
ad9a50
https://m.edsoo.ru/00
ad9cb2

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. CtpoeHue aToMmoB. XUMHUYeCKAasi CBSI3b.
OKHCIHTEJIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

3.1 ‘ [lepnonnueckuit | 8 ‘ ‘ ‘ bubanoreka [JOK ’ 1) IIpoexTupyer cuTyanuu u coObITHS, | JaTunk




3aKOH U https://m.edsoo.ru/00 | pa3BuBaroIIKE KyJIbTYpY IEPEKUBAHUIN U TEMIEPATYPHI,
Ilepuonnueckas ad9ffa LICHHOCTHbIE OpPUEHTALUU pEOEHKa; CIMPTOBKA,
cucTema https://m.edsoo.ru/00 | 2) UHunuupyer u noaiepxupaer JaTYUK
XUMHUYECKUX ada52c UCCIIEI0BATEIbCKYIO JESITEIbHOCTh OOYUAIOIIUXCS B | DJIEKTPOIPOBO
anemenToB /1. 1. https://m.edsoo.ru/00 | pamkax peanu3alyy UMU UHAUBUAYAJIBHBIX U JTHOCTH.
Menieneesa. ada52c IPYIIOBBIX UCCIIEA0BATEIbCKUX TPOCKTOB;
CrpoeHue aToMa. https://m.edsoo.ru/00 | 3) CoTpyaHHyaeT ¢ JpYyruMH N€JarornyecKuMu

ada342 paboOTHUKAMU U IPYTHUMH CIIEUATNCTaAMU B

https://m.edsoo.ru/00 | penieHrr BOCIUTATEIIBHBIX 3aa4.

adabbc

https://m.edsoo.ru/00

ada824

https://m.edsoo.ru/00

ada%6e

3.2 | Xumuueckas 7 bubnnorexka HOK 1) Onupaercs Ha )KU3HEHHBIN ONBIT oOy4Jaromuxcs, | JaTunk

CBS3b. https://m.edsoo.ru/00 | mpuBOAs AeiicTBEHHbIE MPUMEPHI, 00pa3bl — U3 TEMIIepaTyphbl.
OKHCIUTENBHO- adac34 OJIM3KUX UM KHUT, (PUIBMOB U T.A. Jatunk
BOCCTaHOBUTEIILH https://m.edsoo.ru/00 | 2) Beika3piBaeT CBOI HHTEPEC K YBICUEHUSIM, 3JIEKTPOIIPOBO
bI€ peaKIInu. adaab8 MeuTaM, JKM3HEHHBIM TUTaHaM, pobdieMam JTHOCTH.

https://m.edsoo.ru/00 | neteit/o0yyarommxcs B KOHTEKCTE COACPHKAHUS JlaTamk

adae28 y4eOHOT0 MpeaMETa; HATPSDKEHUS.

https://m.edsoo.ru/00 | 3) @opmupyeT y 00ydaromuxcs KyJIbTypy 310pOBOTO

adb076 u 6e301acHOro 0opasa KU3HU;

https://m.edsoo.ru/00 | 4) Peanuzyet BociuTaTeabHble BO3MOXKHOCTH B

adb076 Pa3IMYHbIX BUJAX JESATEIbHOCTH 00Y4aIOIUXCs Ha

https://m.edsoo.ru/00 | ocHOBE BOCTIpUATHS IEMEHTOB 1E€HCTBUTENBHOCTH:

adb486 Ha0JII0/IeHUE 32 IEMOHCTPALUSIMU YUUTEs,

IPOCMOTP y4eOHBIX (PHIHMOB.
O01ee KOJIH4ECTBO 68

4acoB

9 KJIACC




KonunuectBo yacos Hcnonp3oBanue
No Tema yyeOHOTO 20P/ JeqaTebHOCTh YUUTENS C YUETOM MPOrpPaMMBbI o0opymoBaHUs
n/n 3aHATUS Ipaxtu | Konrpo LIOP BOCIIMTaHUS nenTpa «Todka
Bcero | uyeckue | JbHBIE pocTa»
paboThl | paboThI
Pa3znes 1. BemecTBo 1 XuMn4yeckne peakuum

1.1 [ToBTOpEeHUE U 5 1 bubnnorexka HOK 1) YcranaBnuBaeT JOBEPUTEIBHBIE OTHOLICHUS Hudposoit
yriayOneHnue https://m.edsoo.ru/00 | Mexay yuyuTeneM u 00ydaroumcs, MHUKPOCKOIL.
3HAHUU adb59%e CIOCOOCTBYIOIIUX ITO3UTUBHOMY BOCIPUSATHIO Jatuuk pH.
OCHOBHBIX https://m.edsoo.ru/00 | yuammmucs TpeGOBaHUN U MPOCHO YUUTENS;
pa3nernoB Kypca 8 adb6b6 2) IMoOyxmaer oOydaromuxcst COOII0IaTh Ha YPOKE
KJjacca. https://m.edsoo.ru/00 | oOmenpruHATHIE HOPMBI TTOBEACHUS, TIPABUIIA

adb7e2 OOLIEHUS CO CTApIIMMHU (YUUTENIIMU) U

https://m.edsoo.ru/00 | cBepcTHHKaMU (00YyHaAIOIIUMHUCS);

adbac6 3) [loanepxuBaeT B AETCKOM KOJJIEKTHUBE
JIETIOBYIO, IPYKETOOHYI0 aTMOC]epy;
WNuunuupyet o0ydaromuxcs K 00CyXJI€HUIO,
BBICKa3bIBAaHUIO CBOET'O MHEHUS, BBIPAOOTKE CBOETO
OTHOLIEHHUSI 10 TIOBOAY MOJIy4aeMOi Ha YpOKe
COLIMAJIBHO 3HAYMMOH HH(OpMAIIHH.

1.2 | OcHOBHBIE 4 bubnnorexka HOK 1) CTpouT BOCIIUTATENbHYIO 1€ATEIBHOCTD C Hatuuk pH.
3aKOHOMEPHOCTHU https://m.edsoo.ru/00 | yueToMm KyJabTypHBIX pa3Induil JIETEH, HaTtuuk
XUMHYECKUX adbcb0 MOJIOBO3PACTHBIX U MHIUBUIYIbHBIX TeMIepaTyphl.
peakiui. https://m.edsoo.ru/00 | ocobeHHOCTEH; Jaruuk

adbe9a 2) [IpuBnexkaer BHUMaHUE O0YYaIOIIUXCS K 3JIEKTPONPOBOJT
https://m.edsoo.ru/00 | HEHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha ypOKe HOCTH. JlaTunk
adc28c¢ SIBJICHU, TIOHSITUH, TPUEMOB; HaIPSKEHUS.
https://m.edsoo.ru/00 | 3) AHanu3upyeT peaabHOE COCTOSHUE 1€ B

adcade y4eOHOM KJ1acce;

[TpuBnekaeT BHUMaHHE 00yYarOIINUXCS K
o0cyxaeMoii Ha ypoke HH(pOpMaIuH,
aKTUBHU3AIMK TO3HABATEIBHOM JeSITeIbHOCTH
00yJaronuxcsl.




1.3 | DnexTponutuyec bubnunorexka HOK 1) CoTpyaHuUaeT ¢ JpyruMHu NeJaroruyecKuMu Hatuuk pH.
Kas JUCCOLIAALINSL. https://m.edsoo.ru/00 | pabOTHUKaAMU U APYTUMH CTICITHATHCTAMH B Jatamk
XuMH4uecKue adcd68 pELIEHUH BOCIIUTATENBHBIX 3a/1a4; TeMIEPaTyphbl.
peakuuu B https://m.edsoo.ru/00 | 2) Ynpanser yaeOHbBIMU TPyIIIaMU C IETBIO Jatuuk
pacTBopax. add448 BOBJICUCHUS O0YJAIOIIMXCS B IPOIIECC OOYUYEHUS U | 3JIEKTPOIIPOBOJL

https://m.edsoo.ru/00 | BocriuTaHusi, MOTUBHPYS UX Y4eOHO- HOCTH.
add5d8 [I03HABATENIbHYIO JAESTEIbHOCTD;
https://m.edsoo.ru/00 | 3) 3amuimaer UHTEPECHl U JTOCTOMHCTBO
add8b2 00ydJaronumxcs, TOMOraeT AE€TSIM, OKa3aBIIUMCS B
https://m.edsoo.ru/00 | KOHDIUKTHON CUTyaLIUU U/WUIH HEOIArONPUATHBIX
add9d4 YCIIOBUSIX;
https://m.edsoo.ru/00 | 4) Peanu3yer BocnuTarenbHbIe BOSMOXHOCTH B
addd12 Pa3IMYHbIX BUJAX JESITEIbHOCTH 00Y4arOIUXCsl:
https://m.edsoo.ru/00 | camocrosiTenbHas paboTa ¢ yueOHHUKOM, paboTa ¢
addbfa HAy4YHO-MOMYJISIPHOM JIUTEpaTypoil, oTOOp 1
https://m.edsoo.ru/00 | cpaBHEHHE MaTepHaa 1o HECKOJIBKUM
addecO HCTOYHUKAM.

Pasznea 2. Hemerainl 1 HX coeqMHEHUS

2.1 | OOuas bubnnorexka HOK 1) AHanu3upyeT peanbHOE COCTOSIHUE JIEN B Hatuuk pH.
XapaKTEPUCTUKA https://m.edsoo.ru/00 | yueGHOM KI1acce; Amnmapar i
XUMHUYECKHAX addfe2 2) IlpuBrnexaeT BHUMaHHE O0YYaIOIIUXCS K IIPOBEICHUS
aneMeHToB VIIA- https://m.edsoo.ru/00 | obcyxkaaeMoii Ha ypoke HHPpOpMaLUH, XUMHYECKHUX
TPYIIIBL. adel04 AKTHBU3aLMH [TI03HABATEIBHON EATEIbHOCTH IIPOLIECCOB
I"aymorensl. https://m.edsoo.ru/00 | oOyuaromuxcs; (AITXP).

ade348 3) Opranusyet paboTy o0ydarmmxcs ¢ coruanbHo | JaTauk xmopua-
https://m.edsoo.ru/00 | 3HaunMoi nHOpMaIMel, moyyaeMoi Ha ypoKe, | HOHOB.
ade488 00CyX1aTh, BRICKA3bIBATh MHEHUE;

[Tobyxnaet oOyuaronuxcs coOI0IaTh Ha YPOKE

MPUHLIMIIBI Y4eOHOM TUCIUIUINHBI U

CaMOOPraHU3alNH.

2.2 | OOuas bubnnorexka HOK 1) Peanusyer Ha ypokax MOTUBHPYIOIIHUHA Hatuuk pH.
XapaKTEePUCTUKA https://m.edsoo.ru/00 | moTeHIMan roMopa, pa3pskKaTh HaIIPSHKEHHYIO Amnmnapar i
XUMHYECKUX ade64a 00CTaHOBKY B KJIacce; MIPOBEJICHUS




a1eMeHTOB VIA- https://m.edsoo.ru/00 | 2) I[IpoekTupyeT cuTyauuu u coObITHS, XUMHUYECKUX
rpynmnsl. Cepa u ade64a Pa3BUBAIOIIKE KYJIbTYPY NMEPEKUBAHUN U peakuin
e€ COeIMHEHMUS. https://m.edsoo.ru/00 | meHHOCTHBIEC OpUEHTAUN PEOCHKA; (AIIXP),
ade802 3) UHunmupyeT u moaaepKuBaet npuoop A
https://m.edsoo.ru/00 | nccreaoBaTeNbCKYIO AESTENbHOCTh O0OYYAIOUINXCS | TOTy4eHUS
adea28 B PaMKax peaju3alui UMU UHIUBUAYAJIbHBIX U ra3oB WIH
https://m.edsoo.ru/00 | rpynmoBbIX UCCIEIOBATEIBCKUX TPOEKTOB. anmnapat Kumnma.
adec8a
https://m.edsoo.ru/00
adec8a
2.3 | OOuas 8 bubnnorexka HOK 1) Onupaercs Ha )KU3HEHHBIHN ONBIT oOydaromuxcs, | Jaruuk pH.
XapaKTepUCTUKA https://m.edsoo.ru/00 | mpuBOasA ACHCTBEHHBIE MPUMEPHI, 00Pa3bl — U3 Jatuuk
XUMHYECKUX adeeab OJIM3KUX UM KHUT, (UIBMOB H T.JI. AIEKTPONPOBOL
31eMeHTOB VA- https://m.edsoo.ru/00 | 2) Beika3biBaeT CBOIl HHTEpEC K YBICUYCHUSAM, HocTH. JlaTuuk
rpynmnsl. A30T, adf004 MeuTaM, )KU3HEHHBIM IUIaHaM, IpodieMam TEMIIepaTyphl,
¢dochop u ux https://m.edsoo.ru/00 | nereii/oOyuaromuxcst B KOHTEKCTE COJepKAHUS amnmapar s
COETUHEHUS. adf180 y4eOHOro NMpeIMETa; POBEICHUS
https://m.edsoo.ru/00 | 3) ®opmupyet y o0ydaromuxcs KyJabTypy XUMHYECKHUX
adf306 3I0pOBOTO U 0€30I1aCHOT0 00pasa KU3HU; peakiuit
https://m.edsoo.ru/00 | 4) Peanu3yet BocnuTarenbHbIE BO3MOXHOCTH B (AIIXP).
adf518 Pa3IMYHbIX BUJAX JAESITENbHOCTH 00ydaromuxcs Ha | JlaTyuk HUTpat-
https://m.edsoo.ru/00 | oCHOBE BOCTIpUATHUS HIEMEHTOB IEHCTBUTEIBHOCTH: | HOHOB.
adf68a Ha0JII0/IeHUE 32 IEMOHCTPALUSIMU YUUTENs,
https://m.edsoo.ru/00 | mpocMOTp yueOHbIX (HUIBMOB.
adfc20
2.4 | Obmas 10 bubmmoreka [IOK 1) IToGyxnaet obyuarommxcs codmoaars Ha ypoke | larumk pH.
XapaKTEePUCTHKA https://m.edsoo.ru/00 | oOmenpruHATHIE HOPMBI TTOBEACHUS, TIPABUIIA Jatuuk
XUMHYECKUX adfd9c OOIIEHHS CO CTapIINMHU (YUYUTEISIMH) U 3JIEKTPOIIPOBOL
aneMeHToB [VA- https://m.edsoo.ru/00 | cBepcTHHKaMU (00y4aIOIIUMHUCS); HocTH. JlaTunk
IPYIIBL. YTIEpOL adfebe 2) Ilognep>xuBaeT B AETCKOM KOJUIEKTHBE TEMIIEpaTyphl,
Y KPEeMHHH U UX https://m.edsoo.ru/00 | nenoByto, Tpyxkeat00HyI0 aTMochepy; amnmapar Jiis
COCIMHEHUS. ae006¢ 3) Uauuuupyet oOyyaromuxcs K 00CyKAeHHUI0, IIPOBEJCHUS
https://m.edsoo.ru/00 | BEICKa3bIBAaHUIO CBOETO MHEHHMSI, BHIPAOOTKE CBOETO | XMMHUYECKUX




ae006¢ OTHOLIEHMSI 10 MIOBOAY MOJIYy4aeMOi Ha YpOKe peakuui
https://m.edsoo.ru/00 | cormanbHO 3HAYMMOM HH(POPMAITUH; (AIIXP).
ae027e CTpouT BOCIIUTATENBHYIO JEATENBHOCTD C YUETOM
https://m.edsoo.ru/00 | KyJIbTYpHBIX pa3auyuil JeTe, OJIOBO3PACTHBIX U
ae054e WH/IMBUYAJIHBIX OCOOEHHOCTEH.
https://m.edsoo.ru/00
ac080a
https://m.edsoo.ru/00
aeObf2
https://m.edsoo.ru/00
aeOel8
Pa3zgen 3. MeTa/iIbI M UX COeIUHEHU ST
3.1 | OOuwme cBoiicTtBa | 4 bubnnorexka HOK 1) [TpuBnexaeT BHUMaHUE 00yJArOIIUXCA K [Tpubop ms
METaJUIOB. https://m.edsoo.ru/00 | LEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha YPOKE MOJIyYEeHUS

ael03e SIBJICHUU, TIOHSITUH, TPUEMOB; ra3oB WK
https://m.edsoo.ru/00 | 2) AHanu3upyeT peaabHOE COCTOSHUE 1€ B amnmnapar
ael156 y4eOHOM KJ1acce; Kunma. gatuuk
https://m.edsoo.ru/00 | 3) [IpuBnexaeT BHUMaHHE 00yUYaIOMIUXCS K 3JIEKTPOIPOBOL
ael156 obcyxmaaemMoit Ha ypoke uHpopmaIuu, HOCTH, TaTYUK
https://m.edsoo.ru/00 | akTUBH3AIIMK TO3HABATEIBHOM €SI TEIBHOCTH JaBJICHUS.
ael278 oOy4aromuxcs;

4) Opranuszyet paboTy 00y4aroImuxcst ¢ COUAIBHO

3HAYUMOM MH(OpMaIMen, ToydaeMoil Ha YpOKe,

00CyX/1aTh, BHICKA3bIBATh MHEHHUE;

[ToGyxnaeT oOyJaronuxcsi COOMI0IaTh HA YPOKE

MPUHIUIBI Y4eOHON TUCIUIITUHBI 1

CaMOOpPraHU3alNH.

3.2 | Baxneiimmue 16 bubmumoreka [IOK 1) 3amuiiaer HHTEPECHl U JOCTOMHCTBO Hartuuk pH,
METAIUILI U UX https://m.edsoo.ru/00 | oOy4aronuxcs, TOMOTaeT AE€TSIM, OKa3aBITUMCS B IaTYUK
COEIMHEHUS. ael4b2 KOH(IMKTHOW CUTyalluy W/UIIM HEOIArOMPUATHBIX | 3JIEKTPOIPOBOA

https://m.edsoo.ru/00 | ycioBusix; HOCTH, TaTYUK
ael5e8 2) Peanu3zyer BocUTaTeIbHBIE BOBMOXKHOCTH B JIaBJICHUSL.

https://m.edsoo.ru/00

Pa3JIMYHBIX BUAX ACATCIIBHOCTH O6y‘IaIOHII/IXC$IZ




ae1886
https://m.edsoo.ru/00
aelae8
https://m.edsoo.ru/00
aelc64
https://m.edsoo.ru/00
ae1d86
https://m.edsoo.ru/00
ae35e6
https://m.edsoo.ru/00
ae3de8
https://m.edsoo.ru/00
ael750

camocTrosTelbHas paboTa ¢ yueOHHKOM, paboTa ¢
HAYYHO-TIONYJISIPHOW JINTEPATypPOH, OTOOp U
CpaBHEHHE MaTepHalia M0 HECKOJIbKUM
UCTOYHUKAM;

3) Peanusyer Ha ypokax MOTUBUPYIOIIUI
MOTEHIIMAJ FOMOPA, pa3psiKaTh HATPSDKEHHYIO
00CTaHOBKY B KJIacce.

Pa3nen 4. Xumusi u oKpyxaouasi cpeaa

4.1 BemecrtBa n
Marepuabl B

KH3HHU YCJIOBCKA.

bu6mmoteka [IOK
https://m.edsoo.ru/00
ae3f50
https://m.edsoo.ru/00
ae4270
https://m.edsoo.ru/00
ae4270

1) Manmuupyet o0ydaronmxcst K 00CyXISHHIO,
BBICKa3bIBAHUIO CBOETO MHEHUS, BEIPAOOTKE CBOETO
OTHOIUIEHHUSI 110 MIOBOAY MOJIy4aeMoOi Ha YpOKe
COLIMAJIBHO 3HAYMMOM MH(OpMaINH;

2) CTpouT BOCIIUTATENbHYIO AEITEIbHOCTD C
YYE€TOM KYJIbTYPHBIX Pa3Induil 1ETeH,
MI0JIOBO3PACTHBIX U MHJIMBUYaIbHBIX
0COOEHHOCTEN;

3) [IpuBnexkaer BHUMaHUE O0YYAIOIIUXCS K
LIEHHOCTHOMY aCIEKTy N3y4aeMbIX Ha YPOKE
SIBJIEHU, TIOHSITUH, TPUEMOB;

AHanu3upyeT peaibHOe COCTOSIHUE JIeN B y4eOHOM
KJiacce.

Hatuuk pH.

OO01ee KOJIMYECTBO
4acoB
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INIOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Howmep ypoka | Homep ypoka Hlara
10 IOpALIKY B pasjiene HaumenoBanue Tembl ypoka MIPOBEICHUS
ypoka
Pasjen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
1 1 [Ipenmer xumuu. Ponb XuMuu B )U3HU YeoBeka. Tena v BelecTna.
2 2 [ToHsiTHE O METOAAX O3HAHKS B XUMHH.
3 3 IIpakTuyeckasi padora Ne 1 «[IpaBuna paboTsl B 1ab0paTOpyu U PUEMBI 0OpAILIEHUS C Ja00OPaTOPHBIM
000pyIOBaHUEM.
4 4 Uuctele BemecTBa 1 cMecH. CIIocoOBI pasiesIieHUs] CMECeH.
5 5 IIpakTuyeckasi padora Ne 2 «Pasnenenue cmeceli (Ha mpuMepe OYMCTKY MTOBAPESHHOM COJIN )».
6 6 ATOMBI U MOJIEKYJIBI.
7 7 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIIbI) XUMHUECKUX DJIEMEHTOB.
8 8 [TpocThie U CIOXKHBIE BENIECTBRA.
9 9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE.
10 10 3aKOH MMOCTOSIHCTBA COCTaBa BellecTB. XUMuueckas popMmyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB.
11 11 OTtHocuTenbHas atToMHasi Mmacca. OTHOCHUTEIbHASI MOJIEKYJISIpPHAsI Macca.
12 12 MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B COCIMHEHHH.
13 13 KonnuecTtBo BemecTBa. Monb. MosisipHas macca.
14 14 Brruucnenust mo xumuueckon popmyie.
15 15 DU3NYECKUE U XUMUYECKUE ABICHUA. XUMUYECKask PEaKIusl.
16 16 [Ipu3Haky u ycioBus MPOTEKAHUS XUMUYECKHUX PEAKIUN.
17 17 3aKOH COXpaHEHHUsI MacChl BENIECTB. XMMUYECKHE YPaBHEHUS.
18 18 Brluncnenus koamuecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM XUMHUYECKUX PEaKIIUi.
19 19 Krnaccudukanus XuMuueckux peakiuii (CoeMHEeHUs, pa3iokKeHHs], 3aMellIeHUs,, 0OMeHa).
20 20 M. B. JlomoHOCOB — yuéHbIi-sHIIMKI0NEeTUCT. O0O0OIIeHNE U CUCTEeMATH3AIIHs] 3HAHHIA.
21 21 KonTtpoabHnas pa6ora Nel o reme «BemiectBa 1 XUMHYECKUE PEAKIIHI.
Pasnea 2. Bakneiimme npeacTaBuTe 1l HCOPraHMYECKHUX BeleCTB
22 1 \ Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopoa — sseMeHT u mpocToe BenecTBo. O30H.




23 2 du3nuecKue U XMMUYECKHE CBOMCTBA KHCIOpoAa (peaknu oKucienus, ropeane). [lousarue 06 okcuuax.

24 3 Crioco0bl oJ1y4eHHsl KUCI0POAa B J1a00OPaTOPUU U IPOMBILIEHHOCTH. [IpuMeHenune kucioposa.

25 4 TernoBoit 3¢ (hexT XUMUUECKOH peaknu, IMOHATHE O TEPMOXUMHUECKOM ypaBHEHHH, 3K30- U
SHIOTEPMHUYECKUX PEAKLUAX.

26 5 TonnmBo (HedTh, Yroib 1 MeTaH). 3arpsA3HeHrue BO3AyXa, CIOCOOBI €ro MPe0TBPAIICHHUS.

27 6 [Tpaktuyeckas pabora Ne 3 o teme «Ilomyuenue u coOnpanue KUCIOPOAa, U3yUYCHHE €T0 CBOMCTBY.

28 7 Bonopon — 3nemeHT 1 npocToe BenectBo. HaxoxieHue B mpupoje.

29 8 du3nyecKre U XMMUYECKUe CBOKCTBA Bojopoa. [Ipumenenne Bogopoaa.

30 9 [ToHsITHE O KHCIIOTAX U COJISIX.

31 10 Crioco6bl 1oTy4eHust BOAOPO/Ia B TAOOPATOPUH.

32 11 IIpakTnueckas padora Ne 4 no teme «llomyuenue u cobrpanue BoJI0poa, U3y4eHUE €r0 CBOWCTBY.

33 12 Moutsipablii 00BEM razoB. 3akoH ABOrajipo.

34 13 Brrauciienus 00bma, KOJIMYECTBA BEIIECTBA ra3a 10 ero N3BECTHOMY KOJIMYECTBY BEIECTBA MU
00BEMY.

35 14 Brrauciiennst 00bEMOB ra30B 10 YPaBHEHHIO PEAKIIMH HA OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH Ta30B.

36 15 dusnyeckre 1 XUMHUECKHE CBOIICTBA BOBI.

37 16 CoctaB ocHoBaHuil. [loHsiTHe 00 MHAMKATOpaX.

38 17 Bopa xak pactBopuresns. HacbllieHHbIE 1 HEHACBIIEHHBIE paCTBOPBL. MaccoBast 10JIs BELIECTBA B
pacTBope.

39 18 Brruncnenus, CBsi3aHHBIE € ONPEAEIEHUEM MACCOBOM JI0JIM BELIECTBA B PaCTBOPE.

40 19 IIpakTnyeckas padora Ne 5 no teme «lIpurorosiaeHne pacTBOpOB ¢ ONPEAECIEHHON MacCOBOU O
PAacTBOPEHHOTO BEILIECTBA.

41 20 O6o06u1eHne u cuctemaru3sanys 3HaHui no reme «Kucnopoa. Bonopon. Bonay.

42 21 Kounrpoabsnas padora Ne2 o reme «Kucnopoa. Bonopoa. Bogay.

43 22 Oxcuipl: cocTaB, KnaccupUKaIysl, HOMEHKIIATypa.

44 23 [TonydyeHre u XuMHUYecKue CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB.

45 24 OcHOBaHMsI: COCTaB, KIacCU(pUKAIMsl, HOMEHKIIATypa.

46 25 [TonydyeHue 1 XUMHYECKHE CBOMCTBA OCHOBAHU.

47 26 Kucnotsr: cocras, kiaccudukanys, HOMEHKIATypa.

48 27 ITonyyeHnue U XMMHUYECKUE CBOMCTBA KUCIIOT.

49 28 Conu (cpeanue): HOMEHKIIaTypa, COCOOBI MOTyYeHUsI, XHMUYECKHUE CBOWMCTBA.

50 29 IIpakTnyeckas padora Ne 6. Pemenue skcnepuMeHTaIbHbIX 331a4 110 TeMe «OCHOBHBIE KJIACChI




HEOPraHUYECKUX COETUHEHUI.
51 30 ['enernyeckas cBsI3b MEXK]ly KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUN.
52 31 O60061IeHre u cucTeMatu3anus 3HaHui 1o TeMe "OCHOBHBIC KJIACChl HEOPTAHMUYECKUX COSTUHEHUM .
53 32 KonTpoabHas padora Ne3 1o teme "OCHOBHBIE KJIACChl HEOPraHUYECKUX COCTMHEHUN".

Pasznea 3. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuyeckux 3j1eMeHToB /. U. MenaesieeBa. CtpoeHue aToMoB. XMMUYECKAs CBS3b.
OKHCIHUTEJbHO-BOCCTAHOBUTE/IbHbIE PEeAKIINH

54 1 [lepBbie NONBITKY KIACCH(PUKAIUU XUMUYECKUX IeMEHTOB. [[OHsATHE O Irpynmax CXOAHbBIX AJIEMEHTOB.

55 2 Ilepnonnueckuit 3akoH u [lepuonndeckas cuctema xXumudeckux 3y1eMeHToB J1. 1. Menneneesa.

56 3 [lepuoapl, rpyninsl, NOATPYIIIHL.

57 4 Crpoenue atoMoB. CocTaB aTOMHBIX sijiep. M3oTomnsbl.

58 5 CtpoeHue 31IeKTpOHHBIX 0005104ek aToMoB 31eMeHTOB [leproaunueckoit cucremsl J. 1. Menneneesa.

59 6 XapakTepucTrKa XUMHUECKOT0 3JIEMEHTa 0 ero noJioxkeHuto B [lepuoanueckoii cucreme /. U.
Menneneesa.

60 7 3nauenue [lepuoanyeckoro 3akoHa sl pa3BUTUsI HAyKu U npakTuku. 1. 1. MenaeneeB — yu€Hbli,
TeJIaror U rpaXk1aHuH.

61 8 DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX 3JIEMEHTOB.

62 9 HNonHas xuMuyeckas CBsI3b.

63 10 KoBasneHTHas nossipHasi XUMAYECKasi CBA3b.

64 11 KoBasleHTHas1 HenoJsIpHask XMMUYECKas CBSI3b.

65 12 CreneHb OKUCIICHHUS.

66 13 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

67 14 OKHCIUTENN U BOCCTAHOBUTEIH.

68 15 KonTtpouabnas padora Ne4 o reme «Ctpoenue aroma. XMMHYECKAs CBA3bY.




INIOYPOYHOE IIVTAHUPOBAHHUE

9 KJIACC
Howmep ypoka | Homep ypoka Hara
10 OpALIKY B pasjiene HaumenoBanue TeMbl ypoka IIPOBEJCHUS
ypoka
Pa3nea 1. BemecTBo H XMMH4YecKHe peakuu
1 1 Ilepuonuueckuii 3akoH. [lepuonndeckas cucrema xumudeckux snemeHToB JI. 1. Menpaeneena.
2 2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB.
3 3 Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYEeCKUX BEIIECTB.
4 4 Buibl xumMudeckol CBS3H U TUIBI KPUCTAITMYECKUX PEHIETOK.
5 5 Kounrtpoasnas padora Nel no teme «IloBTopenue u yriny0OineHre 3HaHUI OCHOBHBIX pa3/iesioB Kypca 8
KJ1accay.
6 6 Knaccuukanus XuMHUYeCKUX peakiuid 0 Pa3IMIHbIM IPU3HAKAM.
7 7 [TonsTHe 0 ckopocTH XUMHUYECKOM peakiuu. [loHATHE 0 TOMOT€HHBIX U T€TePOreHHBIX PeaKlUsX.
8 8 [TonsiTHe 0 XxuMHUYecKkoM paBHOBeCHH. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOM peakiuu U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSI.
9 9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.
10 10 Teopus anexTpoauTrueckoil nucconranuy. CUabHbIE U Cl1a0ble 3JIEKTPOJIUTHL.
11 11 HoHHbIe ypaBHEHUs peakLil.
12 12 XUMHYeCKHe CBOMCTBA KUCIIOT U OCHOBAHUI B CBETE MPE/ICTABICHUN 00 3IEKTPOIUTHUECKON
JUCCOLMAINH.
13 13 XUMHYECKHE CBOMCTBA COJIEH B CBETE MPEJCTaBICHUN 00 IIEKTPOIUTUYECKON JUCCOIMAIIIH.
14 14 [ToHsITHE O TUAPOIN3E COJIEH.
15 15 O60011eHre U cucTeMaTH3allusl 3HaHUH.
16 16 IIpakTHyeckast padora Ne 1. «PenieHne 5KkCIepuMEHTaIbHBIX 3a/1a9».
17 17 KountpoabHas padora Ne2 no teMe «NEKTpOIUTHYECKAs AUCCOUUALNS. XUMUYECKUE PEAKIIUU B
pacTBopax».
Pasznen 2. HemeTa/sIbI M HX cOeTMHEHHS
18 1 OO6m1ast XxapaKTeprUCTHKa raJJOTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJIopa.
19 2 Xnoposojopoa. CossiHast KUCJIOTa, XUMUYECKHE CBOMCTBA, [TOJIyY€HNE, IPUMEHEHHUE.
20 3 IIpakTuyeckas padora Ne 2 o reme «llonyyeHne COIIHON KUCIIOTBI, H3yYEHUE €€ CBOMCTBY.




21 4 Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX PEAKLUi, €CIIM OJTUH U3 PEareHTOB JIaH B U30BITKE.

22 5 OO6m1ast xapakTepucTrka 3JeMeHTOB VIA-Tpynmsl.

23 6 AnnotpornHsie Moaudukanuu cepsl. Haxoxaenue cepsl 1 €€ coelMHeHH B Ipupoe. XUMUYECKHE
CBOICTBA CEPHI.

24 7 CepoBoziopoi, cTpoeHue, GU3NIECKUEe M XUMUYECKIE CBOMCTBA.

25 8 Oxcupl cepbl. CepHast KMCIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHHE.

26 9 XUMHUECKUE PEaKI1H, JIeXKAaI1e B OCHOBE IPOMBILIUIEHHOT'O CIIOC00a MOJIy4eHHs] CEPHOI KHCIIOTHI.
XMMUYECKOE 3arpsi3HEHUE OKPY KaIOLIEH cpeibl COETMHEHUSIMU CEPBI.

27 10 Bbruuciienne MaccoBoil 10JM BBIXOAA IPOAYKTA PEAKIIHH.

28 11 OOm1ast XxapaKTEepUCTHKA AIEMEHTOB VA-Tpynibl. A30T, paclipoCTpaHeHHE B IPUPO/IE, PU3UUECKUE U
XMMHUYECKHE CBOWUCTBA.

29 12 AMMHaK, ero Gu3n4ecKrue ¥ XHMUYECKHE CBOWMCTBA, MOJyYEeHHE U IPUMEHEHHE.

30 13 IIpakTuyeckas padora Ne 3 o reme «llonyyenne aMMuaka, U3y4eHHE €r0 CBOMCTBY.

31 14 Oxcuipl a30Ta.

32 15 A30THas KUCIOTa, € PU3NIeCKre U XUMUIECKHUE CBOMCTBA.

33 16 Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX YA00peHHid. X1uMHu4yeckoe
3arpsi3HEHNE OKPY KaIoEel cpeibl COETUHEHUSIMU a30Ta.

34 17 doctop. Oxeun docdopa (V) u pochopHas kucnora, puznueckrie 1 XMMUIECKHE CBONCTBA,
MIOJIyYEHHE.

35 18 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX yI00peHuH. 3arpsi3sHeHne PUPOIHON Cpe/ibl
dbocdaramu.

36 19 Yrnepos, pacnpocTpaHeHUE B MPUPOJE, (pU3NUecKre 1 XMMUYECKHE CBOMCTRA.

37 20 Oxkcupl yriaeposaa, ux pu3nyeckre 1 XUMUYECKUE CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBI, CBSI3aHHBIE C
okcuaoM yriuepona (IV).

38 21 YTroJibHAsE KUCIIOTA U €€ COJIN.

39 22 IIpakTuyeckast padora Ne 4 o reme "[lonyuenue yriekucnaoro rasza. KauectBeHHas peaknus Ha
KapOoHaT-uoH".

40 23 [TepBoHavaibHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCTUHEHHUSX yriepoa.

41 24 Kpemuuii.

42 25 Coennnenns kpemHusi. CWIIMKaTHAs IPOMBIIIJICHHOCTb.

43 26 IIpakTnyeckas padora Ne 5. Pemenue skciepuMeHTaNIbHBIX 3314 110 TeMe «BakHeline HeMeTauibl

1 UX COCIUHCHUSD).




44 27 O060061IeHre U cHCTeMaTU3allvs 3HaHUH 10 TeMe «BakHele HeMeTallTbl U MX COCTUHEHUS.
45 28 KonTpoabHas padora Ne3 o teme «Baxuneliye HeMeTaalbl U KX COCTUHEHUS.
Pasnen 3. MeTauibl U UX cOeIMHEHUS

46 1 OO61mas xapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB — METaJUI0OB. MeTayuinyecKkas CBs3b U
MeTaJUIMuecKasi Kpucrauimueckas pemeérka. Ou3ndyeckue CBOMCTBA METAJIJIOB.

47 2 XHMMHUYECKHE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHUH psiJl HAPSKEHUM METaJJIOB.

48 3 O6mue cnocoObl monydeHus: metamuioB. CrutaBbl. BeuucieHus no ypaBHeHUsIM XUMUYECKUX PEaKIui,
€CJIM OJTMH U3 PEareHTOB COJEPIKUT MPUMECH.

49 4 [ToHsITHE O KOPPO3UK METAILIOB.

50 5 [llenounpie MeTAILITBL.

51 6 OKCHUBI M TUAPOKCUIBI HATPUS U KaJIUsI.

52 7 [llenouno3eMenbHBIC METAIUIBI — KAJIBITUH 1 MarHHUM.

53 8 Baxxueiinime coeIMHEHNS KaJIbINA.

54 9 O00011IeHrE U CUCTEMATHU3aIUs 3HAHUH.

55 10 JXKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

56 11 IIpakTnyeckas padora Ne 6 no teme "JKEcTKOCTh BOABI M METOABI €€ YCTpaHEHUs".

57 12 AJTFOMUHHA.

58 13 AmdoTepHbIe CBOMCTBA OKCHJIA U THIPOKCHIA.

59 14 XKeneso.

60 15 Oxcupl, rusipokcuibl U conu xxenesa (11) u xenesa (I10).

61 16 O60061eHre U cucTeMaTu3alus 3HaHuH.

62 17 IpakTuyeckasi padora Ne 7. Pemenue sKcriepuMeHTaIbHBIX 3a/1a4 110 Teme «BakHeire MeTaisl 1
UX COEJIMHEHHUSI.

63 18 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIIUiA, €CIIM OJIMH U3 PEareHTOB JJaH B U30bITKE WIIH
COJIEPKUT NpUMecH. Brluncienus MacCOBOM 10U BbIX0OJa TPOJYKTa PEAKIUU.

64 19 O6001eHre U cCUCTEMaTH3aIMs 3HaHUH 110 TeMe «BakHeHe MeTaJliibl U BX COSTMHCHUS.

65 20 KonrpoabHnas padora Ned no teme «BakHelne MeTauibl U UX COSTUHEHUS.

Pasznea 4. Xumus u oOKpysKamomas cpeia

66 1 BemecTBa 1 MaTepuansl B IOBCEAHEBHON )KM3HHU YEIOBEKA.

67 2 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBL.

68 3 Ponb xuMuM B perieHny SKOJIOTHYECKUX MPOOIIeM.
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