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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma Mo XMMHUHM Ha YPOBHE OCHOBHOT'O 00OIIETr0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEMNIMH MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMMa 1o XuMHM JaéT TPEACTABICHHWE O IIENsAX, OOMmIEH cTpareruu OOy4eHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOE MPEIMETHOE CoepKaHue, IpeaycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOorpaMMbl [0 XUMHHU, ONIPEAEISET KOJINUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAaHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXcsl, ONpeAesieT BO3MOKHOCTH MpeAMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOTO COlEepKaHMSL.

3HaHME XUMHUH CIYKUT OCHOBOM 1711 OPMUPOBAaHUS MHUPOBO33PEHUS 00Yy4YaIOIIErocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OpPMUPYEMBIE XUMUEN
NPECTaBICHUs O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 SBOJIIOLIMH BEIIECTB B MPUPOJIE, O MYTIX
peleHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS  4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3allii BO3MOXKHOCTEH Ui caMOpa3BUTHUSA U (POPMUPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIEHUS U TBOPUYECKHX CIIOCOOHOCTEW O0ydarommxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaKk H B
npodecCuOHAIBHOMN J1eSITeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJISiJa HAa €IMHCTBO MPHUPOABI UM 4YeNOBeKa, SBJISETCS OTBETCTBEHHBIM  ATAloM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIIuxcs;

crocobcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAYYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrHYeckoe oOpa3oBaHHE

oOydJaronuxcs.



JlanHble HampaBJeHUST B OOYYEHWHM XHUMHUHM OOECIIEUMBAIOTCS CIEIU(PUKON COIAEpIKAHHS
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJArorMueckyd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHME
00y4aroIMMUCs CUCTEMbI NI€PBOHAYAIBHBIX OHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaepXaHus HPOTpaMMbl IO XUMHUHM C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepkaHue CKIIAAbIBACTCS M3 CUCTEMBI NOHATHM O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMmHuueckod peakuuu. OOe 3T CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO INPUHIMITY IIOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHs O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;

— IpEeACTaBJIEHUHN 00 3JIEKTPOIUTHUECKON AUCCOLMALIMM BELIECTB B PACTBOPAX.

Teopernueckne 3HaHMS pPACCMAaTPUBAIOTCA HAa OCHOBE HMIIMPHUYECKU IIOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K JIpyromy,
BBINOJHAS (YHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IPUMEHEHHUS U NTOJTYyYEHUs N3y4aeMbIX BEILIECTB.

OcBoeHne nporpaMMbl MO XHUMHUH CHOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumun
IPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7 Kiacc.

[Tpu M3yyeHUn XUMUHM IPOUCXOIUT (HPOPMUPOBAHHUE 3HAHUN OCHOB XMMHYECKOH HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITETbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJIbTYphl. 3ajlada y4eOHOTO MpeAMETa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IIPU N3YYEHHUH BEIECTB M XUMUYECKUX PEaKIUii, B
GOpMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Y4eOHO-
MIO3HABATEJILHOM U y4eOHO-HMCCIIEI0BATENIBCKOM J1eATeIbHOCTH, OCBOGHUH MpaBUJl OE€3011aCHOTO
00palIeHus C BeIECTBAMU B IIOBCEIHEBHON KU3HU.

IIpy n3ydyeHuMM XUMHM Ha YpOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs BaKHOE 3HAUCHHE

npuoOpeny Takue IeNH, Kak:



— (opmupoBaHNEe MHTEIUIEKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaIlpaBJICHHOCTh OOy4YeHHsT Ha CHUCTEeMaTHYecKoe MpHOOIIeHHEe Oo0yJarommxes K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

— o0ecrieyeHUe YCIOBHM, CIOCOOCTBYIOIIMX TPHOOPETEHHIO OOYyYaroIIMMHUCS OIBITA
pa3HOOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUIOB JACSTEIbHOCTH;

— ¢gopMupoBanue oO0mieil PyHKIIMOHAIIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3Ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpobdieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBanue y 00yJarOMIUXCSl TYMAHUCTUICCKUX OTHOIICHUN, IIOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEICHUS B OBITY U
TPYIOBON NEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS U OKPYXAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YyYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouis ¥ HaMPaBICHHOCTH JaTbHEHIIIEero o0yueHusl.

OO01miee 4ynMcno 4acoB, OTBEAEHHBIX JJIS U3YUYEHUS XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanmus, cocTaiseT 136 gacoB: B 8 kiacce — 68 yacos (2 gaca B Hejenmo), B 9 kinacce — 68

yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMHM B KU3HM 4e€JIOBeKa. XMMHS B cuUCTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BeniecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiectB. OTHocuTenbHass aToMmHas Macca. OTHOCUTENIbHAs MOJEKYJsIpHas Macca.
MaccoBas 10151 XUMHUECKOTO 3JIEMEHTA B COCIMHCHUH.

Konnuecto BemectBa. Mosb. MomsipHas Mmacca. B3auMocBsi3b KOJIM4eCTBa, MacChl U 4ncia
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tel o hopMynaM XMMHUYECKHX COSTUHEHHI.

dusznueckue U XUMHUYECKHE SBICHUSA. XUMHUYECKas peakius W e€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKrue ypaBHeHus. Kinaccupukaus XUMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMMYECKOW TMOCYJI0HM, MpaBHJIaMH PabOTHI B JIAOOPATOPUU M MPUEMAMHU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBICHHE BOCKA, TasHUE Jba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
W ONKCAaHWE TPU3HAKOB TMPOTEKAHUS XMMUUYECKHX peakiui (pa3jokeHwe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOjeicTBHe kene3a ¢ pactBopoMm comu meau (II), m3ydenuwe cmocoOoB
paszesieHuss CMecei: C TOMOINIbI0 MarHuTa, (UIBTPOBAaHWE, BHIMAPUBAHUE, AUCTHILIALINS,
xpoMmarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOW COJM, HAOMIOJCHUE W OIMCaHUE
pEe3yNbTaTOB MPOBEJAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3[aHuE
MoJieIe MOJIeKYI (IapOCTEPKHEBBIX ).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 3JI€MEHT M OPOCTOE BEHIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peaklud TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoma. CrmocoObl TONydeHHUs KUCIOpojga B Jaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoge. O30H — alioTporHas MOAU(PUKAIUS

KHCIIOpPOJIa.



TennoBolr A dexkT XUMUYECKON pEakIuy, TEPMOXHMUUYECKHE YpaBHEHHUs, 5K30- U
OHAOTEPMUYECKUE peakuuu. TOoIMBO: yroib MW MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — aneMeHT 1 npoctoe BeniecTBo. Haxoxaenue Bogopoaa B mpupoje, huzndeckue
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciorsl u comu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cBorcTtBa BoAbl. Boma kak pacrBopurens. PactBopbl. HaceleHHblE U
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poip pacTBOpoB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus nHeoprannyeckux coenuHenuil. Oxkcunel. Krnaccudukamusi OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucinor. dusndeckre U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metauioB H. H. bekerosa. Ilosnyyenue kucior.

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

I'eneTndeckas CBI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeIeJIEHUE COJepKaHHus KHCIOpOoAa B BO3AyXe, MOJIydeHUe, coOupaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOMCTB KHCIOPOJa, HAOIIOJACHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS U IMpEKpalleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHJOB U ONHUCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
U3yyeHHe CBOWCTB BOAOpojAa (ropeHue), B3aumojeictBue Bogopoaa c¢ okcuaoMm menu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHHE 00pa3I0B BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEH PAacTBOPEHUS BEHIECTB C Pa3IMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICIICTBHE BOJBI C MeETalJIaMHM (HAaTpUeM MU Kalbl[eM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3LlOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IeHUE W3MEHEHUs OKpacKH WHIMKATOPOB B PAaCTBOPax KHUCIOT W IIEJNOYEH, H3ydyeHue

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



peakuuii HEeUTpaM3alHiK, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxuHenime
KJIACChl HEOPTraHUYECKUX COCTUHEHUIN.

IHepuonuveckuii 3axkon u Ilepuoguyeckasi cucrema xumMmu4yeckux ’jementos . W.
MenpeneeBa. CtpoeHne aToM0OB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie TOMBITKY KIacCU(PHUKAIIME XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O TPyMITax CXOMHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METaJUlbl, TaJOT€Hbl, WMHEPTHBIC TIa3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

[Tepuonnueckuii  3akoH. Ilepuognueckas cucTeMa XUMHYECKHUX  3JIeMEHTOB /.
. Menneneesa. Koporkonepuoanas u aIuHHONEpUoaHast Gopmbl [leproamueckor CUCTEMBI
xumuueckux saemeHtoB JI. M. MengeneeBa. Ilepuonbl u rpynmnbl. DU3MYECKHM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sziep. M3oromnbl. Dnektponsl. CTpOSHUE 3IEKTPOHHBIX
obosouek aroMoB TmepBbix 20 xumuueckux siemeHTOB llepuommueckont cucremsr J[. U.
MenaeneeBa. XapakTepucTUKa XUMHUYECKOT0 3JIEMEHTA MO €ro nojioxkeHuto B lleproanueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue llepuoguueckoro 3akona u Ilepuoguueckoil cUCTEMbl XMMUYECKUX AJIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBS3b.

Crenenb okucinenusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peaklnu. [Iponeccsl OKUCIeHHs
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

n3ydeHne o0pasIoB BEMIECTB METAINIOB 1 HEMETAJIIIOB, B3aUMOJICHCTBHE THAPOKCH 1A IIMHKA
C pacTBOpaMHM KHUCIOT M IIEJOYEi, MPOBEAECHUE ONBITOB, WIUIIOCTPUPYIOLIUX HPUMEPDI
OKHUCJIUTETFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu

Peanusanus MeXnpeIMETHBIX CBSA3€M NPU U3YYEHUU XHMHH B 8 KJIACCE€ OCYILECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHI,

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



OOmIre ecTeCTBEHHO-HAyYHBIC MTOHITHS: HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KIacCHU(UKaIus, NEePUOANYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJCIUPOBaHNUE,
U3MEpEHUE, MOJICIh, SIBJICHHC.

®dwusnka: Marepus, aroM, OJCKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHI, HW30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIle.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOIbI, TIOJIE3HBIE HCKOMIAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

[lepnonnueckuit 3akoH. Ilepmoaudeckas cucrema xuMudeckux dieMmeHros JI. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHOIOB, Kajlds, KalbLUsi U MX COCIAUHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XUMHYECKOM CBSI3U. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPUCTAUIMYECKOW PEIETKHM M BHJA XUMHUYECKOH
CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUX BelIecTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccuukanus XuMHUYECKUX peakiMid MO Pa3IUYHbIM MpPU3HAKaM (10 YUCIYy U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aTopa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

ITonatue o ckopocTH XuMudeckoil peakuuu. IloHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsarne o XxumHueckoM paBHOBecUU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMU, DJCKTPOHHBIM OaJlaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX

pEaKIuil C UCITOJIb30BAaHUEM METO/Ia SJICKTPOHHOTO OajaHca.



Teopust 3IEKTPOTUTAYECKON AUCCOUMALMHU. DJIEKTPOJIUTHI U HEIJIEKTPOJUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp quccounanuy. CUabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakuuu vonHOro OoOMeHa. YCIIOBUS MPOTEKaHUs peakUuid MOHHOIO OOMEHa, IMOJIHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KHUCIOT, OCHOBAHMI M COJIEW B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PEIETOK HEOPraHWYECKHUX BEUIECTB —
METaUIOB M HeMeTauioB (rpagura W aiaMmasa), CIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpoB, UCCIIEJOBAaHHE SJEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIHAINH
KHUCTIOT, IIEeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKAHUS pEeakuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIIACIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluid (TOpeHHe, PeaKluu pa3jokKeHUs, COCTUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTayuibl 1 MX coeJMHEeHUSA

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucineHus. CrtpoeHue M (u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOIE€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMEeTallaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa HAa OPTaHU3M 4YeIoBeKa. BakHelue Xmopuisl
Y X HaXO0XJIEHUE B IPUPOJIE.

Obmass xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOE€HHOCTHM CTpPOEHUsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QU3MUYecKre CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHbIE MOJU(PHKAIMN KUCIOPOJAa U cepbl. XUMHUYECKHUE CBOICTBa
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kilacca KHCIOT M croenuduueckue). XHUMHUYECKHE peakluu,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoii KucIoThl. COJM CepPHOM KHCIIOTHI, KAUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxnenue

ceppl M €€ COoeAMHEHHH B Tpupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeasbl



COEIMHEHUSIMHU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHsSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHeHHWE B HpuUpoie, (U3UUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢du3nyeckue M XUMHYECKUE CBOiicTBa (0oOLIMe Kak IpeAcTaBUTENs Kiacca KUCIOT U
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIIeH Cpebl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amIoTporHbie MOAU(DUKAITUH
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OO6mass xapakrepuctuka 351eMeHTOB [VA-rpynnbl. OcoOEHHOCTHM CTpPOEHUs aTOMOB,
XapakTepHble CTENCHU OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, pACIIPOCTPaHEHHE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecCKue U XMMUYECKHE CBOMCTBA, JIEMCTBUE HA KMBBIE OPraHU3MBI,
NOJIyYeHHEe W MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (1V),
TUMOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauyanbHble MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, ATWJIEH, AalleTWJIEH, JTAHOJ, IJMIEPHUH, YKCycHas Kuciorta). I[IpuponHbie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX IMepepadoTKu
(6eH3uH), UX PO B OBITY ¥ MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HM YeNOBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOICTBa, MOJIy4YeHHE U MPHUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxuelme
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:



u3ydeHue o0pa3l0OB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUU Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromue (U3NYeCKue U XUMUYECKHE CBOMCTBA T'aJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJCOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3lamMH XJIOPHUIOB (TaJOreHHIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMHU (BO3MOXHO HCIOJIb30BAHUE
BUJEOMATEepHaoB), HaONIOJEHHWEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KUCIIOTBI, MPOBEJICHNE KAaYECTBEHHOM peakluu Ha Cyiab(paT-uOH M HaOIOJEHHE NpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO HCIIOJIb30BaHHUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
[OJlyueHUe, coOMpaHue, pacro3HaBaHUWE W U3Y4YEHHME CBOICTB aMMMaka, IPOBEJIEHUE
KayeCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocaT-uOH M H3ydeHUE IMPU3HAKOB HX
IPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUEHHE MOJENEl KPUCTANIMYECKUX PEHIETOK ajiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTHBOras3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUe
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAaueCTBEHHBIX PeaklMi Ha KapOoHAT U
CHWJIMKAT-HOHbl W W3y4YEHHE TMPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIyKIHeH
CHWJIMKAaTHOM IMPOMBINIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANBHBIX 3a/ad Mo TeMe «Baxuelmme
HEMETAJUIBI U UX COCIUHEHUS.

Metanibl M HX COeIMHEHHUS

OO01mas xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX MOJIOXKEHUS
B [lepnoguueckoil cucreme xumuueckux snemeHToB JI. M. MenzaeneeBa u CTpOECHHsI aTOMOB.
Crpoenne mertamnoB. Metamnueckas CBA3b M METaNIMYECKas KPUCTAUIMYECKAs PELIETKA.
ONEKTPOXUMHUYECKUH psil HanpsokeHUM MeraioB. (dusnueckne M XUMHYECKHE CBOWMCTBA
MeTaiioB. O6mue crnocoOs! monydeHus MetaioB. [IoHsATHE O KOPPO3UH METANJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTanb, YYryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IpUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[[lenounsle MeTambl: nojoxkeHue B [lepuoaudeckoil cucreMe XMMHUYECKUX JIEMEHTOB /I,
U. MenneneeBa, cTpoeHHEe WX aTOMOB, HaxoXjaeHUe B mpupoje. dusnueckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlenouHo3eMenpHbIE METAIIIBI MAarHUM U KAJIBLIUI: MoJIokeHue B [lepuoanyeckoi cucreme

xumudeckux snemeHToB . M. MenpaeneeBa, cTpoeHUE MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.



dusnyeckre U XUMHYECKUE CBOMCTBA Mardvsg W Kajdblidsd. BakHeHIINe COCOUHEHUS KaJIbIIUs
(oxcua, TUAPOKCHU, conHn). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHeHHS.

AmoMuHuii: nonoxenue B Ilepuoauueckoit cucremMe xumuyeckux anemeHtoB [[. U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusndyeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Keneso: mnonoxenue B Ilepuogmueckoil cucreme XxXuMHueckux daeMeHtoB [l M.
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJAeHue B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u com xkenesa (II) u xemeza (III), mx cocraB, cBoicTBa U
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE ¢ 00pa3ljaMHi METAUIOB U CIUIaBOB, UX (PU3NUYECKHMMU CBOWCTBAMU, U3yYEHUE
pe3yNbTaTOB  KOPPO3MHM  METaUIOB  (BO3MOJKHO  HCIOJB30BAaHUE  BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BAaHUE
BUJICOMaTEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB >KECTKOM BOJBI, MpOIECCa TOPEHUs JKele3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIb30BAaHME  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, Kajbllys, allOMUHUS, LKMHKA, *kene3a (II) u xenesza
(ITT), memqu (II), HabmroieHUE U OMHMCAaHKE MPOLIECCOB OKPAITMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA [IUHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1e MeTasulbl U UX COSUHEHUSD.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 marepuanbl B MOBCEIHEBHOM KM3HHM 4ejoBeka. bezomacHoe MCHOIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBasg momoiis mpu XUMHUYECKHX O0XKOTax M
OTPABJICHUSIX.

XUMHUECKOe 3arpsi3HEHHe OKpYy’Karoliel cpenbl (MpeaenbHas JOMyCTHMas KOHLEHTpAIHs
BeniecTs, nainee — [1/IK). Ponp Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Mesicnpeomemmunie céazu

Peanusanus MeXnpeIMETHBIX CBSI3€M NMPU M3YYEHMHM XMMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U IOHATHH,
ABJIAIOINXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO1u1re ecTeCTBeHHO-HAayYHbIE MMOHATHSA: HAYUYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KJacCHU(pUKalus, MNEePUOIUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBaHNUE,

U3MepeHHe, MOJIETb, SIBICHNE, TApHUKOBBIN 3D PEeKT, TEXHOIOT S, MaTepHAabl.



®usnka: wMarepus, aToM, OJJEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHJ, H30TOIIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKHHA 3apsAl, NPOBOJHUKH, MOJIYIPOBOIHHUKH,
JMAJIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, ras,
pacTBOp, pacTBOPHMOCTh, KPHCTAJUIMYECKAss pEHIETKa, CIUIaBbl, (U3MYECKUE BEIWYMHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoMHIE.

buonorusi: ¢otocunres, apixanue, Onocdepa, IKOCUCTEMA, MUHEpPAIbHbIE YIOOpEHHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadust: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPOIBI, TOJIC3HBIC HCKOIIAEMBbIE,

TOIIIIMBO, BOOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC pE3yNbTaThl OCBOCHHS MPOrPaMMBI OCHOBHOTO OOIIEro 0Opa3oBaHMsI
JOCTHUTAIOTCS B X0J1¢ 00YYEHHsI XUMHUHU B €MHCTBE y4eOHON U BOCIMTATEIbHOM ICSTEILHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA W  JYXOBHO-
HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHflTI)IMI/I B O6HICCTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMATM3AIINN 00yJarOIUXCSl.

JIMYHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCSI
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUCHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY
HACJIC/INI0, TIOHUMAHHS 3HAYCHUS XMMHUYECKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpMAIUEH O MEPEAOBBIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHCTBe
MHpa ¥ 00IIeCTBa;

2) rpakKIaHCKOr0 BOCTIMTAHUSI:

HpeHCTaBJ'IeHI/Iﬂ 0 COIIMAJIBbHBIX HOpMaX nu HpaBI/IHaX MCKIINYHOCTHBIX OTHOHIGHI/IfI B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4YeOHO-
UCCIIEIOBATEIbCKON, TBOPUYECKOM U JAPYrUX BHJIAX JIEATSILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMeCTHOﬁ JCATCIIBHOCTHU HpI/I BBITIOJTHCHU A y‘ICGHbIX, IIO3HABATCIIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHYECKHX DKCIIEPUMEHTOB, CO3IaHUH YUCOHBIX MMPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHUIO

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



MOBE/IEHWE U TOCTYNKH CBOMX TOBapHILEH C MO3MIMKA HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHHUS OCIECTBUIA OCTYITKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKUE  MPEJACTaBJICHHs O  BEIIeCTBE U XHMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAyKH U COCTaBJISIONIME OCHOBY ISt
MOHMMAHUS CYINIHOCTH HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOABI, B3aUMOCBS3SIX YelIOBeKa C MPUPOIHON Cpeaoi, O posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATENIbHBIE MOTHUBBI, HANpPaBIIEHHbIE HA TOJY4YEHHE HOBBIX 3HAHUNW IO XHMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOJIOJAaeMbIX IPOIECCOB U SIBJICHUH, II0O3HABATEIILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSITEIIEHOW paboThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoOl, MOCTYMHBIMU TEXHUYECKHUMH CpPEJCTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

HWHTEpeC K OOYyYEeHHMIO W TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOSKTHONH M HMCCIENOBATEIbCKON JEATEIIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B IajbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME [IEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEIHBIX MPUBBIUCK
(ynorpeOyieHUs] aJKorojsi, HAapKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MpPaBUI
0€30MacHOCTH MPH OOPAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3Y4YCHHIO Mpodeccuii U Tpyaa pa3IHdHOTO POja, YBOKEHHE K
TpyAy H pe3yjibTaTaM TPYIOBOM MAEATEIHHOCTH, B TOM YHCIE€ Ha OCHOBE MpPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIMBUAYATHHOW TPACKTOPUU
NPOJIOJDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCMENTHON MpO(EeCCHOHATBHON NeATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B IPO(HECCHOHATILHOM Cpelie;

6) 3K0JI0rHYecKOro BOCIIMTAHUS:

HKOJIOTHYECKHU I1eIeco00pa3Hoe OTHOIICHHE K TMPUPOJE KaK MCTOYHHMKY KH3HH Ha 3emiie,
OCHOBe €€ CyIIeCTBOBAHWs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHXHUYECKOMY 370pPOBBIO,
OCO3HaHHE IIEHHOCTH COOJTIOICHUS TPaBUI O€30MaCHOTO MOBEACHHS IPU padoTe ¢ BEIIECTBAMH,

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



CIOCOOHOCTH NMPUMEHATH 3HAHUS, TIOJy4aeMble MMPU U3YYEHUU XUMUU, JUISl peLIeHHs 3a1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS SKOJIOTMYECKOU
KYJIBTYPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed WX PelieHUs
MIOCPEJICTBOM METOJOB XUMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B

HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ 1 COIMaIbHOMI IIPaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIACISIOT 3HAYUMBIC I (OPMHUPOBAHHS
MHPOBO33pCHHUS OOIICHAYYHBIC MOHSATHUS (3aKOH, TEOPHSs, IMPUHIIMII, TUIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAy4yHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpble oOecrnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOM JIEATSIILHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble JJornyeckne AelCTBUSA:

YMEHHS HCHOJIB30BaTh NPUEMBI JIOTMYECKOTO MBIIIJIEHUS. IIPU  OCBOCHMM 3HAHMIAL:
paCKpBIBaTB CMBICJIT XUMHUYCCKUX HOHSITI/Iﬁ (BBII[CJ'I?ITI) nux XapaKTepHBIG HpI/I3HaKI/I,
yCTaHaBJ'[I/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA OJIA O6”I7${CHGHI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIUM, YCTAHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBA3H
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), JCJIaTh BbIBOJbI 1 3aKJIFOUCHH S,

yMEHHE TPHUMEHATH B TpOIlecce MO3HAHUS MOHATHS (MIPEIMETHBIE U METaNpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
HpI/IMeHHeMBIe B XUMHUHU MOJICIIBHBIC HpeHCTaBHeHI/Iﬂ — XI/IMI/I‘IGCKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
[O3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKHHﬁ, BBISIBJISATH o6m1/1e SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CHeHCTBeHHI)Ie CBA3U U
MIPOTUBOPEYHNS B U3Y4a€MBIX IIPOLIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBareibCkue AecTBUS.

YMGHI/IG HCIIOJb30BAaTh ITOCTABJICHHBIC BOHpOCLI B KA4CCTBC I/IHCTp}IMGHTa IIO3HaHUsA, a
Tak)ke€ B KayeCTBE OCHOBBI i1 (OPMHPOBAHMS THIOTE3bl IO MPOBEPKE MPABHIBHOCTH

BBICKAa3bIBACMBIX CY)K,HGHHﬁ;



MpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OpPraHM3alMM M MPOBEACHUIO YYECHHUUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3ynbTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIeNIaHHOM paboTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BHIOMPATh, AHATTU3UPOBATh U HHTEPIIPETHPOBATh HHPOPMAIIHIO PA3TUIHBIX BHIOB U
dopM mpeacTaBieHUS, MOIYYaEMYI0 U3 Pa3HBIX UCTOUYHUKOB (HAayYHO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE NMPUMEHSTH Pa3JIMIHBIC METOJBI U 3aMPOCHI MPU TIOMCKE B 0TOOpe MH(pOpMAINU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITOJIHCHUS YU4COHBIX M MIO3HABATEIHHBIX 33124
onpeAenéHHOr0 THIA, MPUOOPETeHHWE OMbITa B O0JIACTH HCIOJB30BaHUA HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (HOpPMY MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpaduKu ¥ X KOMOUHAIIUSAMU;

YMEHHME HCIIONIb30BaTh M AaHAIM3UPOBATh B TMpoIlecce Y4eOHON U HUCCIeq0BaTENbCKON
NeSITeTbHOCTH WH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY KaIOIIe IPUPOIHOHN CpPEJIbI.

KoMMmyHuKkaTHBHBIE YHHBepPcaIbHbIe YueOHbIE eliCTBHUS:

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

YMEHHUSI MPEACTABIATH MOTyYeHHBIE PEe3yIbTaThl MO3HABATENBHON JEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 PE3yabTaTOB BBITIOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOH MO3HABATENBLHOU W
HCCIIEIOBATENLCKON NIeATEeNHHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJIeM HAa OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JICHCTBHM, ONpeeliecHue KPUTEPHEB MO OIEHKE KauyecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJIbHBIE YUeOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAEATh LENH AEATEIbHOCTH, IUIaHUPOBATh, OCYLIECTBIATS,

KOHTPOJIMPOBaTh W TMPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOKO JI€ATENBHOCTh, BBIOMPATH



HanOosiee 3(G(EKTUBHBIE CIMOCOOBI  pemIeHHWs Y4eOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEWCTBUM IpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLICHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHOM 11eNu,

YMCHHUE UCIIOJIB30BAaTh U aHAJIM3UPOBATh KOHTCKCTEI, IIpCjIaracMbeI€ B YCJIOBUU SaﬂaHHﬁ.

NPEJIMETHBIE PE3YJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yJIbTAaTOB 10 OCBOSHHUIO 00S3aTEIIBHOTO COJEpKaHUs,
YCTaHOBJICHHOTO JaHHON (QenepaibHOil paboueil mporpaMMoi, BBIAEISIOT: OCBOCHHbBIE
00ydJarouMMucs Hay4YHble 3HAHUS, YMEHHMS M CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOW obnactu «XUMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHIX.

K xonmy obydenuss B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHSATHI: aTOM, MOJEKYJa, XUMUYECKUN
9JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMECh (OJHOPOAHAS W HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0JIi XMMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIHHOCTD, CTENIEHb OKHUCIEHMSI, XUMUYECKas
peakiusi, KiaccuUKaus peakiuil: peaklud COCTUHEHHS, PEaKIUU pa3NoKEHUs, peakiuu
3aMeIlIeHus], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHE peaKIiH, TeIIoBoi 3P deKT peakuuu,
SJIPO aToOMa, DJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTallb, PaIMyC aTOMa, XUMUYECKasl CBS3b,
NoJIIpHasl U HEMOJsIpHAs KOBaJEHTHas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHHOH, PacTBOp,
MaccoBasi J10J1s BelllecTBa (IMPOLIEHTHAas! KOHIIEHTPAallKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSITHH U MPUMEHATH 3TH
TIOHSITHUS TIPH ONMCAHHUY BEIIECTB M MX MPEBPAIICHUI;

e HCIIOJIb30BATh XUMHYECKYIO CHMBOJIMKY JJIsi COCTaBlieHHUsS (OpMyJT BEIIECTB H
YpaBHEHUN XUMUYECKUX PEAKLUN;

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

e packpbiBaTh cmblci [lepuogumyeckoro 3akona JI. M. MenneneeBa: IeMOHCTPUPOBATH

ITIOHMMaHHEC HepHOﬂquCKOfI 3aBHCHMOCTH CBOMCTB XHMHYECKHUX BJIEMEHTOB OT MX ITOJIOKCHHS B



[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MAcChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

e ONHWCBHIBATh W XapakTepuszoBaTh TaOimuuHylo Qopmy Ilepuomuueckoil cucremsbl
XUMHYECKHX 3JIEMEHTOB: pa3finyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpymnmna)», manbie U OoJbIIME TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
umerotcs B tabnuue «llepuoanueckast cuctemMa Xxumudeckux snemMentoB /I, . MenaeneeBa» ¢
YHUCJIOBBIMU XAPAKTEPUCTUKAMH CTPOEHHS AaTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsij
a1pa, o0lIee YUCIIO JEKTPOHOB U PaCIpeIeIICHUE UX 10 SJIEKTPOHHBIM CIIOSM);

e KiIacCU(UUIUPOBATh XUMHUYECKHUE AJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peaxiun (110 YUCITy M COCTaBYy YYaCTBYIOIIMX B PEAKIMH BEUIECTB, 10 TEIIOBOMY 3P QeKTy);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, MOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIIHii;

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

e BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIeMEHTa 1Mo (popMysie COeIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
IIPOBOAMTH PAcU€ThI [0 YPAaBHEHUIO XUMUYECKON peaKkIuu;

e IPUMEHSTb OCHOBHBIE OIEPALIMHU MBICIUTEIbHOW NEATENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHe, O00O00IIeHHe, CHUCTEeMAaTU3aLUI0, KIAaCCU(UKALMIO, BBIBICHUE MPUUYUMHHO--
CJIEICTBEHHBIX CBA3EH — JUISl U3yYEHUS CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUuEe, U3MEPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN U MBICTICHHBIN);

e CJIEZIOBaTh MpaBWJIaM TIOJIb30BAHUS XUMHUYECKOW TMOCYyI0M U  J1abopaTopHBIM
o0opynoBaHMEM, a TakXKe INpaBWiIaM OOpalleHHss C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKUHUSAMU IO BBIIOJIHEHUIO JAaO0OPATOPHBIX XUMHYECKHX OIBITOB 10 TOJYYEHUIO U
coOnpaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
ONpeACNEHHON MaccoBOM J0J€il pPAacTBOPEHHOTO BEUIECTBA, IUIAHUPOBAaTH U IMPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PACHO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
UHAUKATOPOB (1akMyc, ¢peHondraiert, METUIOPAHK U IPYTHE).

K xonmy obydenus B 9 kiacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHM: XUMHYECKHM 3JIEMEHT, aToM,
MOJIEKYJa, HMOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTH,

OJICKTPOOTPHUHIATCIBHOCTE, CTCIICHb OKHCICHHUA, XHUMHYCCKasd pCaKnusda, XUMHUYCCKas CBsA3b,



TEIUIOBON PPEKT peakiyu, MOJb, MOJISIPHBIN 00BEM, PacTBOpP, PJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOIO OOMEHa, KaTaiu3aTrop, XMMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIICHHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XMMHUYECKasl CBA3b (KOBaJECHTHAs, MOHHAs, METa/NIN4YecKas), KpUCcTalIIMuecKas
pemeTKa, KOppOo3HMs METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM PEAaKUHH, MPEACIIbHO
nornycrumas konuentpauus 111K Bemecrsa;

e MJUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYECKMX IOHATHM M HPUMEHATH 3TU
IIOHSTHS IIPH OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;

e WCMOJNB30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIE€HHS (OpPMYyN BEIIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUH;

e ONPEIENATHh BAJICHTHOCTD U CTENIEHb OKUCIEHUS XMMUUECKUX JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTH BEIIECTB K ONPEACIEHHOMY KJIAcCy COECIMHEHUH IO
dopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKAsl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA M0 XUMHYECKOM (opmyiie, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COECAVHEHUMN, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOIO BELIECTBA,

e packpbiBatTh cMblca Ileproanyeckoro 3akona 1. 1. Menneneesa u 1eMOHCTPUPOBATD €TI0
NOHMMAaHUE: ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyo (opmy Ilepuoanueckoit cucreMsl
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs MOATpymma (A-rpymnma)» U «rmodouHas
noarpynna (b-rpynma)», manele u OoJblinMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOphIE
UMEIOTCS B TMEPHOAMYECKONW TabNuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3aps] sipa, o0lee YMCiIo 3JEKTPOHOB U paclpeieieHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCAVHEHUH B Ipeleiax MajblX MEPUONOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

e KJIaccU(UUIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHMYeCKHEe BELIECTBa, XUMHUYECKHE
peaxkiuu (110 YUCIY U COCTAaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIIIOBOMY 3 (deKTy, 1o
WU3MEHEHUIO CTENEHEN OKNCIEHHSI XUMUYECKHUX DJIEMEHTOB);

e XapakTepu3oBaThb (ONMCHIBaTh) oOIIMe U cHenuduyeckue XHUMUYECKHe CBOMCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1asi ONMCAHUE NIPUMEPAMU MOJIEKYJISIPHBIX W MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHN;

e COCTaBIIAATh YPaBHEHHUs DJIEKTPOIMTUYECKOW NMCCOLMALMUA KUCIOT, LIEIOYEN U COJIEH,
NOJIHBIE M COKpalIEHHbIE YpaBHEHUS peakuuil HOHHOrO OOMEHa, ypaBHEHMS pEaKIHid,
MOATBEP)KJAIOIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3HM MEXIY BEIIECTBAMHM DPA3JIMYHBIX

KJIACCOB;



e PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUM IOCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKluii;

e IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILECHUN B PAa3JINYHbIX YCIOBUSX;

e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCcCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIEMEHTa 110 GOpMyJIe COEMHEHHSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOUN peaKIuu;

e coOuojaTh INpaBWiIa IOJb30BAaHUS XMMHUYECKOH MOCylol M J1abopaToOpHBIM
00opy0BaHUEM, a TaKXKe MpaBuiia OOPALEHHs C BELIECTBAMU B COOTBETCTBUU C UHCTPYKLUAMU
[0 BBIIOJHEHUIO Ja0OpaTOPHBIX XMMMYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YTIEKUCIIOTO ra3a);

e IIPOBOJUTH PEAKLMH, MOATBEP)KIAIOLINE KAYECTBEHHBI COCTAaB Pa3jIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, docdar-, cuinkar-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYCHHBIX  METAJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

e IIPUMEHATb OCHOBHBIE OIIEPALIMM MBICIUTEIBLHOU NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3AINI0, BBISIBICHUE MPUUMHHO-CIIEACTBEHHBIX CBS3€H — IS
M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbI€ METO/Ibl TO3HAHUS

— HaOJI0IeHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (peaJIbHbII 1 MBICIIEHHBIH).

Kpurtepuu u HOpMbI OLIeHUBAHUS HA YPOKaX XUMMHU.

OueHuBaHue yCTHOIO OTBETA.

NumBuayajibHblii KOHTPOJIb pPE3yIbTaTOB MOXKET NMPOBOAMUTHCS HAa YpOKe Kak B (opme
KpaTKoro ompoca ¢ Mecra ((poHTanbHas KOHTpoiupylomas Oeceda), Tak M B BHUJE
00cTOATEIbHOI MPOBEPKU 3HAHUI U YMEHHIl Y JOCKHU. DTOT BUJ onpoca (MHIWBUYyaIbHBIN)
MO>XHO TIPOBOJMTH Ha JTallax aKTyaJu3alud 3HaHUM, H3y4EHHUs HOBOTO MarTepuaa,
3aKpEIUICHUSI U COBEPIICHCTBOBAHMS 3HAHMM U IIPOBEPKH YCBOEHUsS HOBOIO MarepHala.
Bonpockl yuuTens Juisi KpaTKOro OIpoca JODKHBI OBbITh JIAKOHHYHBI, C(HOPMYIHUPOBAHBI B
MOHATHBIX YYEHHKY T€pMUHAX M TpeOoBaTh KpaTKoro oTeeTa. JlJis SKOHOMUU BPEMEHH MOXKHO
HCITOJIB30BaTh KAPTOUYKH C BOIIPOCAMU,HA KOTOPBIE YUEHUKH T'OTOBSITCSI OTBETUThH Y JIOCKH.

Bo Bpems orBera ywamierocs I JOCTHXKEHHUS YCTOMYMBOIO BHMMAaHHUS Kiacca II0JIE3HO
IIPEAYCMOTPETH IOCIEAYIOIIEE 32 OTBETOM DPELICH3UPOBAHUE CO CTOPOHBI APYTHX YyYalluxcs,
UCIIPaBJIEHUE JOMYLIEHHBIX OINOOK, TOTOJIHEHHE.

[Ipu mpoBeneHnu orpoca JTOMyCKaeTCs 3a/1aBaTh y4daleMycsl HAaBOJISIIIIME BOTPOCHI JIJIsl TOTO,



4TOOBI TOMOYbL €My CHOPMYIUPOBATH CBOM MBICIA. MOTYT OBITh M JOMOJHUTEIbHBIE BOTIPOCHI,
€CJIM OHU HEOOXOJUMBI ISl TIPEICTOSIIETO M3YyUYeHUsT HOBOrO Marepuaia. Bo BpeMsi yCTHOTO
OTBETAa YYaIllErocsl yYWUTENIb MMEET BO3MOXHOCTh 3aJlaTh JIONMOJHUTEIBHBIN  BOIPOC
JIMarHOCTUYECKOTO XapakTepa, KOTOPbIM IMOMOXKET BBIIBUTH COCTOSIHME 3HAHUW W YMEHHM
OTBEYAIOIICTO.

[IpoBeneHne YCTHOTO WHAMBHAYAJILHOTO KOHTPOJS TPEOYeT OT yduTenst COOpaHHOCTH H
BHUMaHUs, TaK KaKk He0OX0auMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS yYaIIUXCs B KJIacce.

Yyutenp 0053aH NMPOKOMMEHTHPOBATh OTBET YYCHHKA, yKa3aB Ha OIIMOKM W OTMETHB
yaadHble CTOPOHBI. JIt000# OTBET OJDKEH OBITh 3aMEUYEH yUUTEIEM M OOBEKTHBHO MM OLICHEH.
HeoOs3aTenbHO CTaBUTh OTMETKY 3a KaX/blil HEMOJHBIA OTBET. ECiM y4eHHMK HEOJHOKpPATHO
JIOTIOJTHSUT OTBETHI APYTUX OJHOKIACCHUKOB, TO MOYKHO ITOCTABHTh €MY OOIIYI0 OTMETKY 32 YPOK.

OTMeTKAa «5»:

- J1aH NOJIHBIM U IPABUJIbHBIA OTBET HA OCHOBAHWHU U3YYEHHBIX TEOPUH,

-MaTepual U3JI0KEH B ONPEEIECHHON JIOTUYECKOM MTOCIEA0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOATECIbHBIN

- BO3MOYKHA OJTHA HECYIIIECTBEHHAs OIMUOKA, UCIIPABICHHAS 110 TPEOOBAHUIO YUUTEISA

OTtMeTKa «4»:

- JIaH MOJIHBIN U PABWIBHBINA OTBET HA OCHOBAaHUHY U3Y4YECHHBIX TEOPHUH,

MaTepUall U3JI0KEH B ONIPEACIIEHHOM IOCIIE0BATEIbHOCTH,

- OTBET CAaMOCTOSITEIbHBIN

- JIOMYIIEHBI 2-3 HEeCYIEeCTBEHHBIC OMIMOKH, HCITPABJICHHBIC 110 TPCOOBAHHIO YUUTEIIS, UITH
JTAHHETIOJTHBIN 1 HEUETKHIl OTBET.

Otmerka «3»:

-JlaH HETIOJIHBII OTBET, JIOTUYECKU HEBEPHBIN, JOMYIIEHBI 1-2 CYIIeCTBEHHbIE OINOKU

OTMeTKa «2»:

- OTBET OOHAPYKMBAET HEMOHUMAHNE OCHOBHOTO CO/IEp)KaHUs y4eOHOT0o MaTepuana,

- JIOTIYIIEHHI CYIIECTBEHHBIE OITMOKH, KOTOPBIE YUAITUIICS HE MOKET UCTIPABUTH MPU
HAaBOJISIIIMXBOIIPOCAX YUUTEIIA

- OTKa3 OT OTBETa

dpoHTAIbHAS KOHTpPOJMpYIomiasi Oecexa OOBIYHO JOCTATOYHO KpPAaTKOBPEMEHHA.
Bormpocsl, kak ¥ BO BCAKOM Apyroit 6ecene, TpeOyroT KpaTKOTO OTBETA, MOATOMY 32 OJMH TaKOM
OTBET YYEHUKY CTaBUTh OLIEHKY HeNb3sa. HyXHO 3apaHee HaMETUTh TEX YYEHHUKOB, OTBET
KOTOPBIX BO BpeMs Oece/Ibl XOTAT OIICHUTH, U 3a/1aBaTh UM IEJICHAIIPABICHHO 3allJIJaHUPOBAHHBIC

st O6ecenpl Bompockl. OaHAKO HE CIEAYET 3aJaBaTh MOJIPS BOMPOCHI OJHOMY M TOMY K€



yueHHKy. Pabotath nomkeH Bech kiacc. dpoHTanpHas Oecena MOXKET cOYETaTbCs C YCTHBIM
y4eTOM 3HAHMH, KOTJIa HECKOJIbKO YUYAIIUXCsl TOTOBATCS K OTBETY y JAOCKH. CIOXKHOCTH PabOTHI
3aKJII0YAaeTCs B TOM, YTOOBI HE YIIYCKaTh M3 TOJS 3pEHHs KJIAcC, y4acTBYIOUIMHA B Oecene, H
y4daluxcs, OTBEYAIOIINX Y JOCKH.

3a4eTr - 9TO METOJ YCTHOTO KOHTpPOJS, KOTJa yYEHUKaM IPEAOCTaBISETCS BO3MOXKHOCTD
Ooiee ATUTETHHO M OOCTOSITEIHHO OTBETHTH Ha Bompoc. O TNpoBeNeHUHM 3aueTa y4uTelb
cooOmraer 3apaHee, YTOOBI yJalrecss MOTIH K HEMY HOJATOTOBUTHCS. J[JIsl HOATOTOBKH K 3a4eTy
YUHTENNb COCTABJISET BONPOCHI, a TAaKXe IPUMEPHBIE 3aJa4d, PEKOMEHAYET JIUTEparypy,
IpeBapUTEIBLHO IPOBEPUB, UIMEETCS JIM OHA B ILIKOJIBHOM OMOIMoTEKE.

Knaccuueckuil 3ayet mpeaycMaTpUBaeT BBISIBICHUE YPOBHS 3HAHUM, YMEHUH M HaBBIKOB
yuauxcs Bo Bpemsi Oecefibl yueHuka ¢ yunreneMm. OH JaeT MoJIHOe U TOYHOE IPeJCTaBlIeHne 00

YPOBHE O6y‘1€HHOCTI/I KaXKI0ro ydeHnuKa, OIHAKO OTHUMACT MHOI'O BpCMCHHU.

KpnTeplm H HOPMBI OLCHKU Oﬁy‘lalOHlI/IXCﬂ 3a CAMOCTOATECJIbHbIC TIMNCBMECHHBIC

padoThI.

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

K Merogam TNHCHMEHHOW TPOBEPKH pe3yIbTaTOB OOYYEHHUS OTHOCATCS THChMEHHAS
KOHTpOJIbHas paboTa Ha 45 MuUH, mpoBepouHble padoTel Ha 10-15 mMuH (Hampumep, pelieHue
pacyeTHbIX 3ajJay), MUCbMEHHbIE JOMAIHUE 3a/laHusl, MUCbMEHHBIN y4eT 3HAaHUH OTIeNbHBIX
yUYaIIUXCsl IO KapTOUKaM, XUMHYECKHE JUKTAHTHI, 3aTaHHS TECTOBOTO THIIA H T.II.

[lonroroBka ywammuxcsi K KOHTPOJbHOW paboTe wYalle BCEro OCYIIECTBISETCS Ha
ob0oOmaronmx ypokax. O THpoBelIeHHMH KOHTPOJIBHOW pabOThl YydaIIMXCS MPeaynpexaaroT
3apaHee, YTOObl OHU MOTJIU MOATOTOBUTHCS.

Copep:xaHue KOHTPOJBHOW pabOThl OXBaThIBA€T BeCch HamOojee BaKHBIM MaTepuai
KOHTPOJIMPYEMOW TeMbl. B Takoil OOJIBIION KOHTPOJBHOW paboTe 3amaHus TOJDKHBI OBITh
€IMHBIMU JUJIsl y4yallluXcs BCeX YpOBHEH pa3BUTHs. B KOHTposibHYIO paboTy peKoMeHayeTcs
BKJIIOYATh pa3HOOOpa3Hble 3aJaHus: 0000MIarolue BOMPOCHl, KAadeCTBEHHBbIE U pPAaCcUYETHHIC
XUMHYECKHE 3a/la4d, IIeTIOYKH IPEBpAIICHUI, TECTOBbIe, TpauuecKue 3amaHus W T.1.
HeoOxoaumo ncnonb30BaTh HanOOJbIIEEe YUCIIO BapUaHTOB. TeTpaau JUisi KOHTPOJbHBIX padoT
SBIISIIOTCSL JIOKYMEHTOM, KOTOPBIM MOXKET ObITh MPOBEPEH aIMUHHMCTPALUEH IIKOIbI MO3TOMY
TETpaaAu Uil KOHTPOJBHBIX PabOT JOJDKHBI XPAaHUTHCS B XUMHUYECKOM KaOMHETE B TEUCHHE
y4eOHOTro Toja.

HpI/I OIICHMBAHMKU OTBCTA YYalllCrocs HGO6XOI[I/IMO YUUTBIBATE Ka4Y€CTBO BBIIIOJTHCHUA



paboTsl no 3aganusM. KontposbHas paboTa oleHUBAEeTCsl B LIETIOM.

OTmeTrka «5»: JaH TOJHBIM OTBET HA OCHOBE W3YUYEHHBIX TEOPHIl, BO3MOXXHA
HECYIIECTBCHHAS OITUOKA.

OrMerka «4»: ponmyctTuMo He Oojiee TpeX HECYIIECTBEHHbIX OIIMOOK, WU OJIHA
CYIIIECTBEHHAs.

OtMmeTka «3»: paboTa BBHIMOJIHEHA HEMOJHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCS 2-3
CyIIECTBEHHBIE OIIMOKUIIN 3-4 HECYIIECTBEHHBIE.

OtrMeTka «2»: paboTa BBINOJIHEHA MEHbIIE Ye€M HA TPEThb, HE MPUCTYNUI K BBIIOIHEHHIO

paboTHI.

TecTupoBanue.

[Mpu ucnosp3oBanuu 100-6a/uibHOM (TECTOBO#) IIKAIBI IPUHATA CIICAYOIIas CHCTEMA
nepeBojia ¢€ B 5-0aiubHYO (IIKaTy aHAJIOTHYHO MOKHO HCIIOJIB30BaTh MPU OMPEICTICHUH
IPOLIEHTA BBIIIOJHEHHBIX 3a[aHHi ):

85 — 100 6ayutoB (85 — 100 %) = «5»

71— 84 6ammos (71 - 84 %) = «4»

51— 70 6ammos (51 — 70 %) = «3»

0 — 50 6ammoB (0 — 50 %) = «2».

KpuTtepun u HOpMBI OLICHKH 00y4aI0IIHMXCS PEIIATh PacYeTHbIC 3a1a4H.
OtmeTKa «5»: B JJOTHYECKOM PacCyXJICHUU U PELLICHUH HET OINOOK, YKa3aHbl €IUHULIbI
HU3MEpeHusl.
OtMeTKa «4»: B TIOTHYECKOM PACCYKICHUH U PEIIEHNHU HET CYIIECTBEHHBIX OLINOOK,
JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
OtMmeTka «3»: B pellIeHUH 3a/1a41 ecTh 1-2 cyriecTBeHHbIE OIMOKH, JJOMYyCKAeTCs
CyIIIECTBEHHAs! OIIMOKA B MAaTEMaTUYECKUX pacyeTax.

OTMmeTKa «2»: 3a/1aya HE pellIeHa WK PeIlIeHa MOJTHOCThIO HEBEPHO.

KpuTtepun u HOpMBI OLICHKH 00y4YaI0IIMXCS 32 JJA00PaTOPHbIE U NPAKTHYECKHe
padoThI.

HpaKaneCKne paﬁon M0 XMMHUHW BBIIIOJHAIOTCA B TCTPAAAX AJIA MPAKTUYCCKUX pa60T.
[Tpu orleHMBAaHUU OTYETA IO BBINOJHEHUIO IPAKTUYECKON paboThl 0c000€ BHUMAHUE YIENIeTCs
KauCCTBY U MOJHOTC CAMOCTOATCIIbHBIX BBIBOJOB YUCHHUKA.

KonnyecTBo npakTudeckux paboT onpeAeseHo B IporpamMmme.

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



OrMmerka «5»:

-DKCIEepUMEHT BBINOJIHEH TOTHOCTHIO. C1enanbl NpaBUIIbHbIE HAOIIOICHHS 1 BBIBO/IBI,

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

-[IPOSABIICHbl OPTaHU3ALMOHHO-TPYI0BbIE YMEHUS (MOAJEPKUBAETCA YMCTOTa paboyero
MecCTa,lOPSII0K Ha CTOJIE, SKOHOMHO UCTIONIB3YIOTCS] PEaKTHBHI).

-JIOTIYILIEHBI He 00JIee IBYX HECYIIECTBEHHBIX OIMOOK MPH 0popMIIeHUN paboThI.

OrMmerka «4»:

pa0oTa BBINOJIHEHA, CAETIaHbl IPaBHIbHbIE HAOIIOIEHHUS U BBIBOJBI: SKCIIEPUMEHT
BBINOJIHEHHETIOHO WIJIA Ha0JIIOJAI0TCSI HECYIIECTBEHHBIE OITMOKH B paboTe C BEIIECTBAMH U
npudopamu.

OtMmerka «3»:

OTBET HENOJHBIN, paboTa BBHIIOJIHEHA NMPABWIBHO HE MEHEe, YeM HaIlOJIOBHHY, JONYIIEHa
CylIecTBEHHas OIMOKa (B XOJie SKCIIEPUMEHTa, B 0OBSICHEHUH, B opopmieHnn paboTel, 1o Th
npu paboTe ¢ BemlecTBaMU M MpHOOpamMH), KOTOPYIO YYaIIHICsS HCTPABISIET MO TPeOOBAHUIO
yuutens. [lonyckaercs opopmienue paboThl 63 3anKcy ypaBHEHUH peakiuil.

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

OrMmerka «2»:

BeinonHeHo MeHee MoJI0BUHBI pabOThI;

JlonymieHsl 1Be Win 0oJiee CyIIeCTBEHHbIE OIIMOKU B XO/I€ KCIIEPHUMEHTA, B 00bSICHEHHH, B
opopmienun padotsl, no Th mpu pabore c BemecTBamu U npubOopaMu), KOTOpPbIE ydaruics
HE MOXXET UCTIIPABUTh.

VYyamumiics He MpUCTYIUI K paboTe.

Hapyuienusi npaBuj TeXHUKH 0e30MacCHOCTH (PUKCHPYIOTCS YYHMTeJIeM B TeTPaasix
JJIS IPAKTHYECKHUX PA00T M YUYUTHIBAKOTCS NMPHU BHICTABJIECHUN OTMETKH.

Ouenka yMeHUil peliaTh IKCIIePUMEHTAJIbHbIE 3212491

[Ipu omeHKE TOTO YMEHHS CIEIyeT YYUTHIBATh HAOTMIOJCHHS YUUTENSl U TPEAbSIBISIEMbIE
y4auuMcsl pe3yJibTaThl BEIITOJHEHHUS ONBITOB.

OTMeTKa «5»:

[Liman pemenus 3a1a4n COCTaBJIEH MPABUIIBHO,

OCYILIECTBJICH MO00P XUMUYECKUX PEAKTHBOB M 000PYIOBAHUS,IKCIIEPUMEHT BBITIOJTHECH
ITOJTHOCTBIO,

JIaHO MOJHOE OOBSICHEHHE U CAEIAHBI BBIBOIBI.



OT1merka «4»:

IUTaH pelIeHHsI COCTABIICH MPABUIIBHO,

OCYIIECTBIICH MOA00P XUMUYECKUX PEAKTUBOB U 000PYI0BAHUS,IKCIIEPUMEHT BBITTOJIHEH
MOJIHOCTHIO,

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

OT1meTka «3»:

IUTaH pelIeHHsI COCTABIICH MPABUIIBHO,

OCYILIECTBJICH 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 O0€30MacHOCTH, HSKCIIEPUMEHT BBIMOIHEH MOJIHOCTHIO,
CIeNaHBIHECYIIIECTBEHHBIEC OMNUOKY B O0BSICHEHUH U BBIBOJIAX.

Kpurtepuu u HOpMbI OLleHKH 00y4Yal0OIIHXCA3a BHINOJIHEHHE IPOEKTA.

OrMmerka ''5" craBuTCH, €C/IM YUCHHK:

1. TIpaBuibHO MOCTaBWII LIEJb, OMPEICIINI 3314 BBIITOJIHEHUS TPOEKTA.

2. CoOnrofieHa TEXHOJIOTHS UCTIOTHEHHSI POEKTa, BbIIEP:KaHbl COOTBETCTBYIOIIHE ITATIbI.

3. TIpoekT odopMIICH B COOTBETCTBUU C TPCOOBAHUSMHU.

4. TIposiBICHBI TBOPYECTBO, MHUITUATHBA.

5. IlpenbsaBneHHBIH TPOAYKT AEATEIbHOCTH OTINYAETCSA BHICOKMM Kau€CTBOM HCIIOJIHEHUS,

6. COOTBETCTBYET 3asBICHHON TEMe.

OrMmerka ''4" craBuTCH, €CJIH YUEHHK:

1. [TpaBWIBHO MIOHSATHI 11€Th, 33]ITA4YH BHITIOJTHEHHS IMPOCKTA.

2. Co0nroieHa TEXHOJIOTHSI UCTIOTTHEHHSI IPOEKTa, ATAIbI, HO IOMYIIEHbl He3HAUUTEIbHbIC
OIINOKH,

3. Herounoctu B ohopmieHnu.

4. TIposiBIIEHO TBOPUYECTBO.

5. [IpenabsaBneHHBINH MPOIYKT NEATEIHHOCTH OTIMYAETCS BBICOKUM KauyeCTBOM HUCIIOJIHEHUS
COOTBETCTBYET 3asIBJICHHON TEME.

Ormerka ''3" craBUTCH, €C/IM YUEHHK:

1. TIpaBWIBHO MOHSATHI EJ)Tb, 33]Ja9X BHIIOJTHCHHSI ITPOCKTA.

2. Co0OmrofieHa TEXHOJIOTHUSI BBITIONHEHUS MPOEKTa, HO UMeroTcs 1-2 ommOKku B dTamax
WA BOGOPMIICHUH.

3. CaMoCTOSITENbHOCTD MPOSIBIIEHA Ha HEIOCTATOYHOM YPOBHE.

Otmerka ''2" cTaBUTCS, €CJIM YUEHHUK:



1. TIpoexT He BHINOJHEH UK HE 3aBEepIICH.

AJAIITUPOBAHHAS OCHOBHAS
OBPA3OBATEJIBHAS ITPOTPAMMA
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA OBYYAIOIINXCA
C 3AJIEP)KKOUM ICUXUYECKOI'O PA3BUTHSI
[TOACHUTEJIbHA A 3AIINCKA

Pabouass mporpamma 1mo XUMHHU JJs1 0Oy4ArOIIUXCS C 33JEPKKOM MCUXUIECKOTO PA3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOIO 0OLIEro 0Opa30BaHMs COCTaBIECHA B COOTBETCTBUHU C
@DenepallbHBIM  TOCY/IaPCTBEHHBIM ~ 00pa30oBaTelbHBIM  CTAHIAPTOM  OCHOBHOTO  OOIIETro
oOpazoBanus (Ilpukaz Munnpocsemenust Poccuu ot 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 00pa30BaTeIbHOM MPOTrpamMMOin
OCHOBHOT'O 0011er0 00pa3oBaHusi 00YJaIOIUXCS € 3aAePKKON MCUXUYECKOTo pa3BUTHS (anee —
I[TAOOIT OOO 3IIP), ®enepanbHOM pabouell MpOrpaMMbl y4eOHOTO TMpeaMeTra «XUMHUS»
(6azoBbIi ypoBeHb), denepanpHO mporpaMMoil BocHHUTaHMsI OOyYaroOIIMXCSl MPH MOJYyYEeHUH
OCHOBHOTO 00IIero o0pa3oBaHHs, C YYETOM paclpeleIeHHbIX MO KiaccaM MpOBEPsSEMBIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTenbHOI MporpamMMbl OCHOBHOTO
oOmiero oOpa3oBaHHsS M 3JEMEHTOB COJEpPXKAHUS, NPEJCTABICHHBIX B YHHUBEPCAIbHOM
komudukarope 1o xumMuM, KoHmemuu mnpenomaBaHus ydeOHOTo mpenMmera «XUMHSI», B
oOpa3oBarenbHbIX opranuzanusx Pd, peanusyromux OCHOBHbIE o00I11eo0pa3oBaTeabHbIe

POTPaMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera « XUMHSD)

VYuebublii npeamer «XHUMHUS» BXOAUT B IpeaMeTHyr0 oOnacth «EcTecTBeHHOHay4YHBIE
npeaMeThl». B cucreMe ecTeCTBEHHOHAydyHOro 0o0pa3oBaHMs XMMHS KaK Y4eOHBIH mpeaMer
3aHHMAaeT Ba)KHOE MECTO B MO3HAHMU 3aKOHOB MPUPOJIbI, POPMUPOBAHUU HAYYHOU KapTHUHBI
MHpa, CO3JaHWU OCHOBBI XWMHYCCKHUX 3HaHI/II71, HGO6XOJII/IMI)IX I HOBCGHHeBHOfI KHU3HU,
HaBBIKOB 3/10pOBOTO M 0E30I1aCHOTO JUIs YeJIOBEKa U OKPY)KAIOLIEeH ero cpelipl 00pasa >KU3HH, a

TAKX€ B BOCIUTAHUU IKOJIOTUYECKON KYIbTYPBL.



VYCcnemHocTh U3y4eHus XMMUU CBA3aHa C OBJIAZICHUEM XUMUYECKUM S3BIKOM, COOTIOCHHEM
npaBuil 0e30macHOi pabOThl MPH BBHIMOJIHEHUH XHMHYECKOTO JKCIEPHUMEHTa, OCO3HAHHEM
MHOT'OYHCJIEHHBIX CBSI3€M XUMUU C IPYTUMH IIPEAMETaMHU LIKOJIBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTAHMYECKOW M OpraHWYecKod XuMuu. [ 1aBHOM
ujeeil mporpaMMmbl SBJISETCS CO3JaHME 0a30BOr0 KOMIUIEKCA OINOPHBIX 3HAHUN IO XUMUH,
BBIDQKEHHBIX B (OpMe, COOTBETCTBYIOIICH BO3pacTy oOOy4aromMXCcsi HM HX OCOOBIM
00pa3oBaTeNbHBIM OTPEOHOCTSIM.

B comepxkanuu [OaHHOrO Kypca MpEACTaBI€Hbl OCHOBOIIOJIATalOIIMEe XUMHUYECKHE
TEOpETUYECKHE 3HAHUS, BKIIOYAIOIINE U3YYeHHUE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HX
CBOMCTB OT CTpOEHUS, MPOTHO3UPOBAHNE CBOICTB BEIIECTB, UCCIIEOBAHUE 3aKOHOMEPHOCTEN
XUMHYECKMX NpPEBpAllCHUH W IyTed YNpaBiIeHUS MMM B LENAX [OIYYEHMs] BEILECTB U
MaTepuasoB.

TeopeTnueckyro OCHOBY HW3Yy4Y€HHS HEOPraHMYECKOW XHMHH COCTaBIsIET AaTOMHO-
MoOJIEKyJIsipHOe ydeHue, llepuoanueckuin 3axkon .M. MenzaeneeBa ¢ KpaTKUMU CBEICHHUSIMU O
CTPOCHUHM aToMa, BMJIAX XUMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSIX IPOTEKAaHUS XHMHUYECKHUX
pEaKInu.

B wu3yuenum Kkypca 3HauuTeNbHAs pOJIb OTBOAMUTCS XUMHUYECKOMY OKCIIEPHUMEHTY:
MPOBEJCHUIO MPAKTUYECKUX U JIaDOpaTOPHBIX pabOT, OMHCAHMIO PE3YJIbTAaTOB YYEHHYECKOIO
HKCIIEPUMEHTA, COOIIOIEHNIO HOPM U IIPAaBUJI O€3011acHOM pabOThl B XMMHUYECKOH J1aOOpaTOpHH.

Peanuzanus gaHHOM mporpammbl B mpolecce oOydeHHs Mo3BOJIMT oOydaromumces ¢ 3I1P
YCBOUTH KJIFOUEBbIE XUMUYECKHUE KOMIIETEHIIMH U MIOHATH POJIb U 3HAUEHUE XUMHH CPEIU APYTUX
HayK O IPUpOJIE.

N3ydyenne xumuu  crnocoOCTByeT (OPMHUPOBAHHIO Yy  OOy4aroUmuxcs  Hay4yHOTO
MHUPOBO33PEHUS, OCBOEHUIO OOIEHAYYHBIX METOJOB (HaOII0AEHUE, U3MEPEHUE, SKCIEPUMEHT,
MOJICJTMPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHWW, OCHOBAaHHOTO Ha
MEXKIIPEIMETHBIX CB3sIX ¢ npeameramu «Okpyxkamommid Mupy», «Puszukay, «buomorus»,
«"eorpadus», «MartemaTuka» U GOPMHUPYET KOMIETEHIIUU, HEOOXOAUMBIC IS MPOJAOHKCHUS
00pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

W3yuenne XxuMuu crocoOCTBYeT pa3BUTHIO y oOyuarommxcs ¢ 3[IP mpocTpaHCTBEeHHOTO
BOOOpakeHUs, (YHKIMOHANBHOM TI'PaMOTHOCTH, YMEHHUS BOCHPUHMMATh U KPUTHYECKH
aHAIM3UPOBaTh UH(POPMALINIO, MPEACTABICHHYIO B Pa3IMYHbIX (opMax. 3HAYMMOCTh MpeaMeTa
JUIS Pa3BUTHSA KU3HEHHOW KoMIeTeHIuH oby4aromuxcs ¢ 3I1P 3akirouaercs B ycBOGHUH OCHOBBI
XUMHUYECKUX 3HAHWH, HEOOXOAMMBIX IS TIOBCEHEBHOW >KM3HHU; HABHIKOB 3JI0POBOTO U
Oe3omacHOTO JUIsi 4YeJOBEKa M OKpY)Kalolleld ero cpeasl oOpasza Ku3HH, (OPMHUPOBAHUU

9KOJIOTHYECKOHN KYJIbTYpHI.



[IporpamMma oTpaxaeT coaepkaHue OOydeHHUs MpeAMETy «XHUMHS» C Y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcst ¢ 3[1P. OBnageHune yd4eOHBIM MPEAMETOM
«XUMUS» MPENCTABISET ONPENSICHHYI0 TPYAHOCTh A oOyyaromuxcs ¢ 3[IP. Dto cBs3aHo ¢
OCOOCHHOCTSIMU MBICIUTEIBHON JESATENIbHOCTH, MEPUOJUYECKUMH KOJICOaHUSIMH BHUMAaHUS,
MalbIM 00BEMOM TMaMSTH, HEAOCTATOYHOCTHIO OOIIero 3amaca 3HAHUM, MOHMKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

Jlnst mpeojioNeHnss TPYJHOCTeH B HM3y4eHHMH Y4eOHOro mpeamera «XUMHsS» 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
M3y4aeMOro MaTepuana.

[Ipy u3ydeHHH XUMHH HEOOXOJUMO OCYIIECTBISATH B3aWMOJCWCTBHE Ha IMOJHUCEHCOPHOM
OCHOBE.

TeopeTnduecknii  Marepuall PEKOMEHAYETCS HM3ydaTb B  NPOLECCE MPAKTUYECKOU
JEeSATeNIbHOCTH. B0O3MOXXKHO BbIJIENIEHHE OTAEIbHBIX YPOKOB Ha pEIIEHHE 3a7ad B CBSI3U CO
CJIOHOCTBIO aHaju3a Tekcra odyuatonumucs ¢ 3[1P. Oprannueckoe eIMHCTBO IPAKTHUECKON U
MBICIIUTENIBHOM JeSITEeNbHOCTH OOYyYaloIUXcs Ha ypoKaxX XHMMHUHU CIIOCOOCTBYET NMPOYHOMY M
OCO3HAHHOMY YCBOEHHMIO 0a3MCHBIX XMMHUYECKUX 3HaHUN U ymeHuil. Oco0oe BHUMaHHE MpPU
U3YYEHUHU XUMHUU YJIENSIeTCsl M3YUYEHHUIO «CKBO3HBIX» MOHATHH M (OPMHUPOBAHMIO HaBbIKA

CTPYKTYPHUPOBaHUS MaTepuania.

Henun u 3aga4n u3yveHus: ydeOHoro npeamera «XuMus»

Obwue yenu wusydeHus ydeOHOro mnpeamera «Xumus» mpenactaBieHsl B IIpumepHoii
paboueil mporpaMme 0CHOBHOro o011ero oopa3oBanus. OHM aKTyaJTU3UPOBaHBI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro 0Opa3oBaHMs, HANpaBIEHHOCTH OOydYeHHs Ha
pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH, (GOPMUpOBAHHME €€ HMHTEJUIEKTa W OOIled KyJIbTYpHI.
OOy4eHre yMEHHUIO YUUTHCA M MPOJOKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOsAIIEE
BpeMs SBIS€TCS OAHOM M3 BaXHEWIMX (YHKIMHA Y4eOHBIX IpEeIMETOB, B TOM 4YHCIE U
«XuMum».

g obyuaromuxcs ¢ 3I1P, Tak ke, kak ¥ 175 HOPMAaTUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa3oBaTelIbHYI0 MporpamMmy, JOMHUHHUpYIOIIEe 3HauyeHHe
nproOpeTaroT TaKKue yeu, Kak:

. (dopMHUpOBaHUE HHTEIJICKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPHHSATUIO PELICHUH, CIIOCOOHOM aJanTUpoBaThCsl K OBICTPO MEHSIOMIMMCS

YCJIOBUSAM KHU3HU,



. HalpaBJICHHOCTh OOYYeHUS] Ha CHCTEMAaTHYECKOE TMPHOOIICHHE YYalluxcs K
CaMOCTOSITEIILHOM MMO3HABAaTENLHOW JEATENILHOCTH, HAYYHBIM M TPAKTHUYECKHM METOAaM
MO3HAHUS, POPMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHUH;

. obecrieueHre YCIIOBHM, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OOYYaIOIUMHUCS OIIbITa
pa3sHOOOpa3HON NeSTETLHOCTH, MO3HAHUS M CaMOIO3HAHWs, KIIFOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHITNH ), UMEIONINX YHUBEPCAITBHOE 3HAYCHHUE ISl PA3IMYHBIX BUIOB JACSITEILHOCTH,

. dbopMupoBaHUE YMEHHI OOBSICHATH M OICHUBATH SBJICHUS OKPYKAIOIIEr0 MHpa Ha
OCHOBAHHHU 3HAHWH U OIBITA, TOJYYCHHBIX IPU U3YYCHUU XUMHUH,

. dopmupoBaHUEe y O0Oy4arOmUXCs TyMaHHUCTUYECKHX OTHOIICHHHA, IOHUMAaHHUSI
[IEHHOCTH XUMHUYECKUX 3HAHUHU ISl BRIPAOOTKH KOJIOTUYECKU IIETIECOO0PA3HOTO MOBEICHUS B
OBITYy W TPYIOBOWM JEATEIBHOCTH B IEJISAX COXPAHCHHUS CBOETO 370POBBS M OKpYXKAIOMICH
TIPUPOITHOM CPEIIbI;

. pa3BUTHE MOTHMBallMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIK U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY PO M HAIPABICHHOCTH JAIBHEUIIIETO 00yUeHUSI.

Kypc HampaBieH Ha pelieHHe CICAYIOUHMX 3aday, OOCCICYMBAMIIUX PEaTH3AIUI0
JUYHOCTHO-OPUEHTHUPOBAHHOTO M JIEATEIBHOCTHOTO TOAXOAOB K OOYYEHHI0O XHUMHUHU
obyuaromtuxcs ¢ 3P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaHUS:

. dbopMUpOBaHHE TIEPBOHAYAIBHBIX  CHCTEMATH3MPOBAHHBIX  IMPEACTABICHUN O
BEIIECTBAX, HMX TNPEBPAIICHUAX M MPAKTUYECKOM MPUMEHEHHUU; OBIAJCHHE MOHITHIHBIM
anmnapaToM ¥ CUMBOJIMYECKHUM SI3BIKOM XHUMHH;

. OCO3HAaHHE OOBCKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOWM HAyKd Kak OO0JIaCTH
COBPEMEHHOTO €CTeCTBO3HAHMSI, XUMUYCCKUX MPEBPAIICHUN HEOPTAaHHUUECKUX U OPTaHHMYSCKHX
BEIIECTB KAaK OCHOBbI MHOTHUX SIBICHHH JKMBOH M HEXHBOW NPUPOABI; YIIyOleHue
MPECTaBICHUN O MaTepUaIbHOM €IUHCTBE MHPA;

. OBJIAJICHHEC OCHOBAaMHU XHUMHYECKOH TI'PDaMOTHOCTH: CITIOCOOHOCTBIO aHAIM3UPOBATh U
OOBEKTUBHO OIEHWBATh XKU3HECHHBIC CHTYAIlUH, CBS3aHHBIC C XWMHEH, HaBBIKAMH 0E30ITacCHOTO
oOpailieHus ¢ BEIIECTBAMH, UCTIOIb3yEMbIMH B TIOBCETHEBHOU KM3HU; YMEHHEM aHAIU3UPOBAThH
U TUIAHUPOBATh DKOJOTMYECKH O€30TMacHOe TMOBEJACHHE B IIENIAX COXPAHEHHS 3I0pOBbI U
OKPYXKaroIEe Cpelibl;

. dbopMUpOBaHWE YMEHUW YCTAaHABIWBATh CBSI3M MEXAY PEAJbHO HAOIIOMaeMbIMH
XUMHUYECKUMHU SBJICHUSIMHA U TIPOIECCAMU, TPOUCXOSAIIMMHA B MUKPOMHUPE, OOBSICHITh TIPUINHBI
MHOT000pa3usi BEIIECTB, 3aBUCMMOCTh HMX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe

3aBUCUMOCTBb IPUMECHCHUS BCUICCTB OT UX CBOP'ICTB;



. IPHOOPETEHNE OMBITa WCIONB30BAaHHS PA3JIMYHBIX METOJOB H3y4YEHHs BELICCTB,
Ha6JIIO[[eHI/I5I 3a UX MPEBPALICHUAMU ITPHU MPOBCACHUN HCCIIOXHBIX XUMUYCCKUX SKCIICPUMCHTOB
C MCIIOJIb30BaHNEM JTab0paTopHOro 000pynoBaHUs U IPHOOPOB;

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

IKOJIOTUYECKUX KaTacTpod.

Oco0eHHocTr 0TOOpPA M aJaNTANUM Y4eOHOI0 MAaTepHaJia 0 XUMHU

OObyuenne yueOHOMY NpeaMeTy «XUMHs» HEOOXOUMO CTPOUTH Ha CO3JIaHUU ONTUMAJIBbHBIX
YCIJIOBHM JUIsl YCBOSHUS MPOrpaMMHOro Matepuana ody4daroniumucs ¢ 3I1P. bonbiioe BHumManue
JOJDKHO OBITH  yAeTeHO OoTOOpy Yyd4eOHOro MaTepualia B COOTBETCTBHHM C TNPUHIIMIIOM
JOCTYMHOCTH TPH COXpPaHEHUU oOIero 0a3oBoro ypoBHs. OH JOMKEH MO COACPXKAHUIO U
0o0beMy OBITH aIanTUPOBAHHBIM Ui oOydvaromuxcs ¢ 3[IP B cooTBeTcTBHM ¢ MX OCOOBIMHU
oOpaszoBarenbHbIMU ~ MOTpeOHOCTsMHU.  CienyeT  OOJErdyuTh  OBIAJCHUE  MaTepHaAIOM
obyuatomumucs ¢ 3P mocpencTtBoM ero AeTalbHOTO OOBICHEHHS C CHCTEMAaTHYECKUM
MOBTOPOM, MHOTOKPATHON TPEHUPOBKOW B MPUMEHEHHWU 3HAHHUM C HCIOJIB30BAHHUEM IPHEMOB
AITOPUTMHU3ALIMU U BU3YAIbHBIX OMOP, 00Y4eHUs CTPYKTYPUPOBAHHUIO MaTepHaa.

bonbiioe 3HadeHue ISl TOJHOLIEHHOTO YCBOEHUS y4yeOHOro Marepuajia MMeeT oropa Ha
MEXIPEAMETHBIE CBSI3U BOIIPOCOB, H3Y4YaeMbIX B JIaHHOM Kypce, C TakKUMU Y4eOHBIMHU
npenMetamu kak «l'eorpadusy», «Puzukay, «buonorus». [To3Bomss paccmMaTpuBaTh OJUH U TOT
*Ke ydeOHBI MaTepuall ¢ Pa3HbIX TOUEK 3PEHMs], MEXIIPEIMETHbIE CBSI3U CHOCOOCTBYIOT €ro
Jy4IlIeMY OCMBICIIEHUIO, 00Jiee TPOYHOMY 3aKPEIIEHUIO MOJIyYEHHBIX 3HAaHUN U MPaKTUYECKUX
YMCHHH.

[Ipy moAroTOBKE K YypoKam y4HUTeldb JOJKEH MPeaycMOTpeTh (HOpMHUpPOBAHHE Y
oOydJaromuxcsi yMEHUW aHalu3upoBaTh, CpaBHUBATh, O0O0OIIATh W3y4aeMbId MaTepHal,
IUTAHUPOBATh MPEJCTOALIYI0 padoTy, OCYILECTBISATh CaMOKOHTPOJb. Heo0XoaumMo MOCTOSIHHO
CJICIUTH 3a IPABUIILHOCTHIO PeueBOro o(hopMIIeHHS BhICKa3biBaHUM oOydaroruxcs ¢ 3I1P.

B cBa3u ¢ o0OcoOGHHOCTSIMM TOBEICHHUS U JesTe’dbHOCTH oOydvaromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPIaHU30BAaHHOCTh) HEOOXOJUM CTPOXKAMIIUI KOHTPOJIb COOIIOAEHUS
IpaBWJI TEXHUKU O€30MacHOCTH MpU MPOBEACHUU JIaOOpaTOpPHBIX pabOT B XMMHYECKOM

KaOuHeTe.

IIpumepHbie BuAbI AesTeqbHocTH oOydarommxcst ¢ 3IIP, o0yciioBiieHHbIe 0COOBIMH
o0pa3oBaTeJIbHbIMH TOTPEOHOCTSAMM M o0ecneYMBAKOIINE OCMbBICJIEHHOE OCBOEHHE

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



Conepxanne BUIOB JeATeIbHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax XMMHU ONpeneisieTcs
uX 0coObIMU 0Opa3oBaTelbHBIMU MOTpeOHOCTAMHU. [loMumo mmpoko ucnonb3yembix B OOIL
OOO o0mux mms Bcex OOy4aromUXCs BHIOB JACATEIBHOCTH CIENYeT YCHJIUTh BHUIBI
JeATENIbHOCTH, cHenuuuyHble /s JaHHOM KaTeropuu oOydYarommuxcs, Ui oOecredeHHs
OCMBICIICHHOTO OCBOCHHSI COAEp)KaHMs OOpa30BaHUS IO TPEIMETYy: YCHICHHE IpeIMEeTHO-
NPAaKTUYECKON JIeATENPHOCTH C aKTHUBHU3AIMEed CEHCOPHBIX CUCTEM; YepelOBaHHE BHUIOB
JEeSITeIbHOCTH, 3aJICHCTBYIOIIMX pPA3JIMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuaia ¢
OMOpOH Ha  AITOPUTM;  «IIOIIArOBOCTE» B  HM3YYEHHH MaTepuasia; HCIOJIB30BaHUE
JIONOJTHUTEIBHOM BU3YaJIbHOI ONOPHI (TUTaHbI, 00pas3Ibl, CXEMBbI, IIA0JIOHBI, OTIOPHBIE TAOJIHIIB).
Jns passutus y oOywaromuxcs ¢ 3[1P ymenust nemats BBIBOABI, (HOPMHUPOBAHHS T'PAMOTHOTO
pEeUeBOro BBICKA3bIBAHUS HEOOXOJUMO HCIIOJIB30BaTh OMOpHBIE cioBa u kiume. Ocoboe
BHUMaHHE CIIEYeT YACIUTh OOYYEHHIO CTPYKTYPHPOBAaHHIO MaTepHana: COCTaBJICHHUE
PHCYHOUYHBIX W BepOaJbHBIX CXEM, COCTaBJICHHE TaOJNHI, COCTaBJICHHE KJIACCU(PUKAINUU C
0003HauUECHHBIMHI OCHOBAHMSIMH IS KIACCU(PUKAIMH U HAIIOJIHEHHE UX IPUMEPAMH | JIp.

[IpumepHas TemaTuueckas U TepMUHoOJIOrHYecKas jekcuka coorercTsyer OOIT OO0.

Jns obyuaromuxcst ¢ 3IIP cyiiecTBeHHbIMU SBISIOTCS IPUEMBbl pabOThl € JICKCUUECKUM
marepuaioM no npeamery. IIpoBonutcs cnenuanbHas paboTa MO BBEACHUIO B aKTHUBHBIN
CJIOBaph OOYYAIOMIMXCSl COOTBETCTBYIONICH TEPMHUHOJIOTHH. V3ydaeMble TEPMHUHBI BBOJSATCS Ha
MIOJIICEHCOPHON OCHOBE, 00s3aTelnbHa BH3YyalbHas MOJACPKKA, aITOPUTMBI pabOTHl €

ONpCACIICHUEM, OIIOPHLBIC CXEMBbI AJId aKTyaJIn3alluu TCPMUHOJIOTUH.

Mecto yueOHoro npeamera «XuMusi» B y4eOHOM IJIaHe

B cootBerctBUM ¢ @enepalibHBIM TOCYJAapCTBEHHBIM 00pa30oBaTeNbHBIM CTaHIAPTOM
OCHOBHOT'0 00111ero o06pa3zoBaHMs y4yeOHBIH mpeaMeT «XUMHUsS» BXOAUT B MPEAMETHYIO 001acTh
«EcTecTBeHHOHAYYHBIE IPEIMETHI» U SIBISETCS 00sI3aTEIbHBIM JUISl H3YYEHUS.

VY4eOHbIM MJIaHOM Ha €€ n3ydeHue oTBeAeHO 136 ydeOHbIX yacoB — 110 2 4 B HEJeNo B 8 u 9
KJIaccax COOTBETCTBEHHO.

Conepxanue yuebHOro mpenmMera «XHMHsA», NMpelcTaBleHHOe B DenepanbHOil paboueit
nporpamme, cootBerctByer PI'OC OOO, pazpaborano c¢ yuerom DesepabHOW OCHOBHOM
o0pa3oBaTeNbHONl MporpaMMbl OCHOBHOTO OOmIEro o0pa3oBaHUs MO Y4eOHOMY IMpeIMETy
«Xumusi», cooTBeTcTByeT I[IpumepHOil amanTUpOBaHHOM OCHOBHOM  00pa3zoBaTeNIbHOMN
nporpaMMe OCHOBHOTO 0O0miero o0pa3oBaHHMs OOYy4aloMIMXCS € 3aJEpKKOH ICUXUYECKOTro

pa3BUTHSL.

COJAEPXAHHUE YUEBHOI'O ITPEAMETA «XUMUS»



8 KUIIACC

IlepBonayajibHBIe XUMHYECKHE TOHATHS

pexmer xumun. Pons xumuu 6 xcusuu uenogexa'. Tena u Bemectsa. PU3HUECKHE CBOACTBA
BEILECTB. ArperaTHOe COCTOSIHUE BEIIECTB. Xumus ¢ cucmeme Hayk. YUCTbIe BEIIECTBA U CMECH.
CnocoObl  pazgenenusi cmecedd. IlpaBuna Oe3zomacHOro oOpaieHUs € BEIIECTBAMU U
1a00paTOpHBIM 000pyI0BaHUEM. [loHAmuUEe 0 Memooax NO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMHUYECKUX AJIEMEHTOB.
OtHocuTenbHas aroMHas Mmacca. [Ipoctble M ClOXHBIE BemecTBa. ATOMHO-MOJEKYISIPHOE
YYEHHE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH NHOCMOSAHCMEA
cocmasa eewjecms. OTHOCUTENIbHAs MOJIEKYJspHas Macca. MaccoBas J0Ji1 XMMHUYECKOIO
3JIEMEHTA B COEIMHEHUH.

du3znueckue M XUMHUYECKHE SIBICHMS. XuMuyeckas peakuus. [IpusHaku XuMuyeckux
peakuuid. YpaBHEHUS XMMHUYECKHUX peakuuid. 3aKOH COXPAaHEHUS Macchl BELIECTB.
Knaccugukarus XuMIHUeCKUX peakiuuii (COeTMHEHNUs, pa3I0kKeHUs, 3aMELICHHS, OOMEHa).

XUMHYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYIOW, C MpaBUIaMu PaOOTHI B
JTabopaTopuy U MpuUEMamMK oOpallieHHs C J1abopaTOPHBIM 000pYI0BaHUEM; U3YYE€HHE U OITUCAHUE
(¢u3nYecKux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEUIECTB; HaOMoAeHne (pru3nUecKuX (TU1aBlIeHue
BOCKa, TassHHUE JIb/1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAlIUs BOJIbI) U XMMUYECKUX
(ropeHue cBeud, MPOKaJIMBAaHHE MEIHOW MPOBOJIOKH, B3aUMOJAEHUCTBHE MeNla C KHCIIOTOM)
SBJICHUH, HAOIIO/IEHUE U OINMCAHUE MPHU3HAKOB MPOTEKaHUsI XMMHUYECKUX Peakluil (pazioxeHue
caxapa, B3auMO/JIeIICTBHE CEpPHON KHMCIIOTHI € XJIOPUAOM Oapus, paznoxkeHue ruapokcuaa meau (II)
MpU HarpeBaHUHU, B3auMOJEUCTBUE kene3a ¢ pactBopoMm conu Meau (II));u3ydenue croco6oB
pazzeneHuss cMece (C TMOMOINBI0 MarHuTa, (QUIBTPOBAHME, BBIAPUBAHME, JUCTHILIALU,
xpomaTorpadusi), IpoBeCHUE OYUCTKH MOBAPEHHON COJIM; HAOII0IEHNE U OMMCAaHUE PE3yJIbTaTOB
MIPOBE/ICHUS OIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MacChl; CO3/1aHHE MOJEIEH MOJIEeKy

(IL1apOCTEP’KHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopom — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue xucnopoaa B npupoze, Gu3nyecKue U XMMUYECKHe CBOMCTBa. Peakiuu ropeHus
OPOCTBIX UM CIOXHBIX BemecTB. CrocoObl TMOMy4eHUs KUCIOpoAa B JadopaTopuu u

npomviunennocmu. Ilpumenenue kucnopona. Ilonsitue 06 okcupax. Kpyrosopor kucnopona B

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHNC KOTOPLIX NPOBOJAUTCS B O3HAKOMUTCIILHOM ILJIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



npupoje. 0301 — aniiomponHas MOOUDUKayus KUCI0pood.

Tennosoti 3¢hexm Xumuyeckol peaxyuu, mepmMoxXumMudecKue ypaseHeuus, OSK30- U
OHAOTEPMUUYECKUE peaKUuu. 1onaueo: y2oiv u MmemaH. 3azpsA3HeHue 6030yxd, YcuieHue
HAapHUK08020 3¢hchexma, paspyuienue 030H08020 CJLOA.

Bogopon — snemeHT u npocroe BemiectBo. HaxoxxaeHue Bogopoaa B nmpupojie, pusnueckue
Y XMMUYECKHE CBOICTBA (Ha MpUMEpE B3aUMOJICUCTBUS C HEMETAJJIAaMU U OKCHIaMH METaJJIOB),
MPUMEHEHUE, cnocobwl nonyuenus. [IoHSITHE 0 KUCIOTaX U COMSX.

KonmaectBo BemectBa. Mons. MossipHast macca. 3akoH ABoraapo. MossipHblii 00bEM Ta3oB.
Pacuetsl mo xumuyeckoil ¢opmyne. Pacuersl MaccoBOM JOAM XHMMHYECKOTO DJIEMEHTa B
COCIIMHCHUH, KOJIMYECTBA BEIECTBA, MOJISIPHOW MAacChl, MOJISIPHOTO OOBeMa ra3oB. Pacué€rel 1o
XUMHYCCKHM YPABHECHUSIM.

Qu3zuueckue ceovicmeéa 600vi. Boma. Ee coctaB, cTpoeHue u MoJekynbl. Booda kak
pacmeopumens. PacTBopsl. [lonamue O HACbleHHbIX U HeHAcblWeHHbIX pacmeopax. Ilonamue
pacmeopumocmu geujecms 6 gode. Pacuer MaccoBOM JOJM BEIIECTBAa B pacTBOpe (MPOLIEHTHAs
KOHLeHTpauus). MaccoBass J0js BellecTBa B pacTBope. Xumuueckue ceolucmea 600vl
(pasznodicenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, oxcudom cepwvl (1) 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. Knaccudukamuss HeopraHUYecKux
coenquHeHuil. Okcuubpl: coctaB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIC, amgpomephbie,
Heconieobpazyiowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (1)), nomenxnamypa.
Ilonyuenue u XWUMHUYECKHE CBOWCTBA OKCHIOB (B3aMMOJECUCTBHE C BOJOW, KHCJIOTAMH,
mienouamu). OcHoBanusa. Knaccudukamus ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknarypa ocHoBanuii. duzndeckre 1 XUMUYECKHE CBOWCTBA OCHOBAHUM (B3aUMO/ICHiCTBIE
C OKCHJIaMU HEMETAJUIOB, KUCIIOTaMH, COJISIMU). [lonyyenue ocHosanuii.

Kucnotsr: cocra, kmaccudukaiusi, HOMEHKIATypa, GU3HIECKHE U XUMHUYECKHE CBONCTBA
(B3auMOJIeHiCTBHE C METaJIaMH, OCHOBHBIMU OKCHJAaMH, OCHOBaHHSIMH, COJSIMH, Ha TpUMEpe
COJIIHOW M CEpPHOM KHCIOT), cnocobwl noayuenus. Psan aktuBHoctu metamioB H. H. bekerosa.
Conu (cpemHue): HOMEHKJIATypa COJIEH, Cnocobbl noyyeHus, B3aUMOJICUCTBHE COJIEH C
MeTaJUTaMH, KUCIIOTaMH, IIEJI0YaMH U COJISIMH, IPUMEHEHHE.

[Tonstre 00 amMoOTEepHBIX TUAPOKCHUIAX (HA MPUMEpPE MUHKA U ATIOMUHUL). XUMUYEeCKUe
ceolicmea (83aumooelicmsue ¢ KUCIOMAMU U WeL0UamU, pAazlodceHue Npu HASpesanuu) u
nonyyeHue.

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COG,Z[PIHCHPlﬁ. I'eneTmueckue pAabI.



XHWMHMYECKUN HKCIIEPUMEHT: Kauye€CTBEHHOE OIPEACIICHHE COACPKAHUS KHUCIOpOoJa B
BO3/yX€; MOJy4YEeHUE U U3YYCHHUE CBOMCTB KHCIIOPO/1a; HAOIIOICHNE B3aUMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUSI M IPEKpallleHus] ropeHus (Toxkapa); 03HaKOMJICHUE ¢
o0Opa3liaMu OKCHUJOB M ONHMCAaHHE HMX CBOWMCTB; MOJyYeHHE W M3y4YEHHE CBOMCTB BOAOPOIA
(ropenue); HaOIIOACHUE 00PA3IIOB BEMIECTB KOJUYECTBOM | MOJIb; HCCIIeJOBaHUE OCOOCHHOCTEH
pPacTBOPEHHSI BEIIECTB C PA3JIM4YHOM PAaCTBOPUMOCTBIO; TIPUTOTOBIIEHHE PAaCTBOPOB C
onpeAesEHHON MacCOBOM JOJIEN paCTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBUE BObI C METAJIIAMHU
(HaTpueM U KajbleM) (BO3MOXKHO HCIOJB30BaHUE BUJCOMATEPHAJIOB); OIpe/eiIeHHE
pacTBOPOB KHCIOT U IIEJNOYeH C TOMOIIBI0O HHIUKATOPOB; HCCIEIOBAaHUE 00paslioB
HEOPTaHMYECKUX BEIICCTB Pa3IMIHBIX KJIACCOB; HAOIIOACHHE H3MEHEHHS OKPACKH HHINKATOPOB
B pacTBOpax KHUCJIOT W IIejouei; mzydeHue B3aumojenctBus okcuna meau(ll) ¢ pacrBopom
CEpPHOM KHUCIOTHI, KUCIOT C METAJUIaMH, PEAKUUN HEUTpaIU3aluu; MOJy4YE€HUE HEPACTBOPUMBIX
OCHOBaHMUM, BBITECHEHHME OJHOIO MeTajyla JAPYIMM U3 pacTBopa COJIM; pELIECHUE

AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelmne KJ1acchl HEOPraHWYECKUX COEAUHEHUI.

IMepuoauueckuii 3akoH u [leprnoanyeckasi cucrema xumMmudeckux jaemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYecKasi CBA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIACCU(PUKALUNA XUMHUECKUX dNIeMeHTOB. [IoHATHE O Tpymmax CXOIHBIX
AJeMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMENbHBIE METaUlbl, TaJOTeHbl, WHEPTHBIC Tas3bl).
Dnemenmol, Komopvle 006pazyrom amgpomepuvie OKCUObl U 2UOPOKCUODI.

[lepuoanueckuid  3aKOH. [lepuonnueckass  cucremMa  XUMHUYECKHX  DJIEMEHTOB
. . Menneneesa. KopotrkonepuoHas u onunnonepuoonas ¢hopmsl Ilepuoaudeckoil cucteMsl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HUECKHd CMBICT
MOPSIIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3omonel. IneKTpoHbl. CTpOCHHE 3JIEKTPOHHBIX
obosouek atomMoB mepBbiXx 20 xumuueckux odneMeHToB Ilepuommueckorr cucremsr /Jl. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojokeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3axonomepHocmu usmMeHeHUs CE0UCE INEMEHMO8 MANbLIX NEPUOO08 U 2TIABHBIX NOOZPYNH, 8
3a8UCUMOCU OM AMOMHO20 (NOPAOK08020) Homepa 3uauenue llepuoouyeckoeo 3aKOHA U
Ilepuoouueckotl cucmemvl XUMUYECKUX DNIEMEHMO8 Ol pa3sumusi Hayku u npakmuku. /[. H.
Menoeneeg — yuénwlii u 2pancOaHuH.

Xumuueckas CBSI3b. KoBasientHas (nonsipHast u HETIOJISIpHAS ) CBSI3b.

3ﬂei<mp00mpub;ameﬂbn0cmb amomoe8 Xumuueckux snemenmos. VIoHHas CBS3b.



Crenenp okucieHus. OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoiiecchl oKucieHus
1 BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OSKCIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METAUIOB M HEMETAJLIOB;
B3aMMOJICICTBHE THAPOKCHIA IIMHKA C PACTBOPAMM KHCIOT U IIEIOYei; MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu

Pa3NOXKEHUS], COSTUHEHHUSA ).

Me:xnpeaMeTHbIe CBSI3U

Peanu3arusi MeXMpPEAMETHBIX CBS3€H MPU U3YYCHHH XMUMHH B 8 KIIACCE OCYIIECTBIISICTCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHMH,
SIBIISTFOIIMXCSI CACTEMHBIMU JIJIS1 OT/ICTIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1m1re ecTecTBEHHO-HAYYHbIC TIOHSATHUS: HAYUYHBIA (DaKT, THIOTE3a, TCOPHS, 3aKOH, aHAIU3,
CUHTE3, KIAcCHU(PUKAIUs, TEPUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOCIUPOBaHUE,
HU3MEpEHUE, MOJICIh, SIBJICHHC.

dusnka: Martepusi, aroM, O3JCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIWJA, H30TOIIBI,
PalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsij, BEIIECTBO, Telo, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
383151, ComHIle.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpacdus: atmocdepa, runpocdepa, MUHEpAIbl, TOPHBIE TTOPO/BI, MOJIE3HBIE UCKOMAEMBbIE,

TOILJINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo n Xxumuuyeckasi peakuus

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJMsl, KaJblHsl M WX COCIUHEHHH B COOTBETCTBUMU C TOJIOKEHUEM DJIEMEHTOB B
Ileproguueckoit cuCcTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XUMUYECKOH CBsI3U. THUINBI KPUCTAIUIMYECKUX PEIIETOK,
3a8UCUMOCMb CBOLUICME Beecmea Om MUnd KPUCMAaiIudeckou peuémrky u udd XUmMuideckoll
C8s31.

Knaccudukanmmss w HOMEHKJIATypa HEOPTraHMYECKHX BEIHIECTB (MEXIyHapoaHas U
TpUBHUANIbHASA). XHUMHUUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCA K pa3IMYHBIM KJaccam
HEOPraHWYECKUX COCIMHEHUN, TEHETUUECKas CBSI3b HEOPTAHUYECKUX BELIECTB.

Krnaccudukanuss XuMUYeCKUX peakluid MO pa3IUyHbIM MPHU3HAKaM (IO YUCIY U COCTaBy



YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHUIO CTeleHeu
OKHCJIEHUSI XMMMUYECKHX 3JIEMEHTOB, 10 0OpamumMocmu, no yyacmuio kamaiuzamopa). IK30- U
AHIOTEPMHUUECKHUE PEAKLIUU. Tepmoxumuieckue ypasHeHusl.

Ilonamue o cxopocmu xumuueckoti peaxyuu. Ilonsmue 06 obpamumvlx U HeoOpPaAMUMbBIX
xumuueckux peaxyusax. llowamue o 2omocennvix u ecemepozennvix peakyusx. llousmue o
xumuyeckom pasHosecuu. CmeweHue Xumuuecko2o pasHosecus. DPaxkmopwl, erusoOwuUe Ha
CKOPOCMb XUMUYECKOU PeaKyu U NON0ACEHUE XUMUYECKO20 PABHOBECUSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIA OalaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBIEHUE YPaBHEHUW OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIuii C CTIOJIL30BaHUEM METO/1a FJIEKTPOHHOTO OajaHca.

Teopus  INEKTPOJUTUYECKONM  JAMCCOLUMALIMH.  DJIEKTPOJIUTHYECKAsT  JAMCCOLMALIMSL.
DONEKTPOIUTHl M HEINEKTponuThl. KaTuoHsl, aHMOHBI. Mexanuzm ouccoyuayuu eeujecms ¢
PA3IUYHbIMU  8UudamMu Xumudeckou cesazu. Ilowamue o cmenenu oOuccoyuayuu. CUIbHBIE H
ci1a0ble ANEKTPOJIUTHI.

Peakumm morHOrO OOMEHa. YCIOBHSI NMPOTEKAHHUS PEAKIMH HOHHOTO OOMEHa 10 KOHIIA.
IlonHble M COKpalmléHHbIE HMOHHBIE YpPAaBHEHUS peakuuid. XUMHUUYECKHME CBOMCTBA KHCIOT,
OCHOBaHUW W coNiell B CBeTe NpEJCTaBICHHI 00 3NeKTpoiauTHueckol auccorumarmu. Cpena
pactBopa. KauecTBeHHbIE peaKIuy Ha KaTUOHBI M aHUOHBI: XJIOPHU]I-, OPOMU/I-, HOJTU-, CYIIb(aT-
, KapOonart-, cwiukaT-, (ochar- aHHOHBI; TUAPOKCHA-HOHBI; KATHOHBI AMMOHHS, MarHusi,
KanmbpIusl, alioMUHUsA, kene3a (2+) u (3+), meau (2+), UMHKA, TMPUCYTCTBYIOUINE B BOJTHBIX
pacTBopax.

XUMHYECKUN OKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTALTUHYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METaIOB M HEMEeTaJJIoB (rpadura U ajamasza), CIO0KHBIX BEIECTB
(xJ0pHuaa HaTpusl); UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIUU OT BO3JCHCTBUS
pa3NUYHBIX (PAKTOPOB; HCCIEIOBAHHE AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoIecca
JUCCOLIMAIIMN KUCJIOT, IIENoYer M coJjiel (BO3MOXKHO WCIIOJIb30BaHHUE BHECOMATEPHAIIOB);
MPOBEJICHUE OMBITOB, HWJUTIOCTPUPYIOMIUX TPHU3HAKKA TMPOTEKAHHWS PEaKIiii HOHHOTO OOMEHa
(oOpa3oBaHue oOcajka, BBIIEICHHE Ta3a, OOpa30BaHHME BObI); OIBITOB, WILTIOCTPUPYIOIIHX
MPUMEPHl  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, pPEeakIuu pas3loKeHUs,
COCTMHECHMS); PACIO3HABAHNE HEOPTAaHWYECKUX BEIIECTB C IMOMOIBI0 KAa4eCTBEHHBIX PEAKIIN

Ha UOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4.

HemeTaibl u MX coeJMHEeHUSA
O6mas xapakTepucThKa rajoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIEHU

okucienusd. CTpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX BEHIECTB — raJOreHOB. XUMHUYECKUE



CBOIiCTBa Ha mpuMepe XJopa (B3aMMOJAEWCTBHE C METallaMd, HEMeTaJllaMH — BOJOPOIOM U
KHACIOPOAOM, wenouamu). Xiaopoogopona. ConsHas KHUCIOTa, XHUMHYECKHE CBOMCTBA,
nonyyenue, TIpUMEHEHUE. Jlelicmeue Xxaopa u X10po8000poOa HA OpP2aHU3M 4Hel06eKd.
Baxxueiimue XJ1opupl U UX HaX0XKACHUE B IPUPO/IE.

OO6mass xapaktepucTuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB
KHCJIOPO/a U cepbl. XapaKTepHbIE CTENICHH OKUCICHHS.

Crpoenne u (pu3nyecKre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEpbl. AJIOTPOITHBIC
Moau(UKAIMK KUCIOpoAa U cepbl. XUMHYECKHE CBONCTBAa cepbl (B3aUMOJEHCTBUE C
Hememanlamy — BOJOPOJOM U KHUCIOPOJIOM, METAJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U
ceprou  kucromamu). CepoBOJOPOA: CTpOeHHE, (HU3UUECKUE U XHMHUYECKHE CBOWMCTBA
(KHCTIOTHBIE M BOCCTAaHOBUTENbHBIE CBOICTBA). OKCHABI Cepbl KaK MPEICTABUTENN KUCIOTHBIX
okcuioB. CepHas KucioTa: (pU3Mveckre U XMMHUYECKHUe CBOWCTBA (00IIMe U crerupuiecKue).
Conu cepHOM KHCJIOTHI, KayeCTBEHHas peakuus Ha cyinbdaT-uoH. CepHHCTas KHUCIOTA.
Xumuueckue peaxyuu, nedxcawjue 6 OCHO8E NPOMBIUIEHHO20 CROCOOA NONYYEHUs CEpHOU
kucnomul. Haxoxnenue cepol u €€ coenHeHui B mpupoje. [IpuMenenne ceprl U ee COequHEHHH
B OBITY U B MPOMBIIIJICHHOCTU. XuMuueckoe 3azpsasHenue oKpyicarouel cpeovl coOeOuHeHUsMU
cepul (KUCI0muble 00HCOU, 3a2ps3HeHUe 8030YXd U B000EMOB), CHOCOObL €20 NPedOmEPaUeHUsL.

OO6mras xapakTepucTuKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB a30Ta U
docdopa, xapakTepHbI€ CTEIIEHU OKUCIICHUS.

A30T, pactipocTpaHeHue B Ipupoje, Gpu3ndyeckue 1 XuMHUUECKUe CBOMCTBA (B3auMo/ieiicTBre
C MeTaJulaMH U HeMeTaJllaMH - KUCJIOpOJOM M BoJopojoM). Kpyrosopor a3ora B mpupoje.
AMMuak: (u3MUecKkrue M XUMHYECKHE CBOMCTBAa (OKHUCIEHHE, OCHOBHBIE CBOMCTBA BOIHOIO
pactBopa), noayyenue W npuMeHeHne. ColnM aMMOHUS: COCTaB, (U3UYECKHE W XHUMHUYECKHE
CBOMCTBA (pa3io’KeHHe, B3aUMOJICHICTBHE CO ILeN04YaMu), NpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHMs. A30THas KUCIOTa, €€ (pu3nueckue W XMMUYECKHE CBOWCTBa (oOmme u
cnenuduyeckue), noayuenue. Hutpatbl (paznoxkenue). Aszorucras kuciora. Mcmonp3oBaHue
HUTPATOB M COJIE aMMOHHS B KaueCTBE MHHEPAIBHBIX YIOOpeHUH. Xumuueckoe 3acpszueHue
OKpyarcaroujeli cpeodvl COeOUHEeHUAMU a30ma (KUCTOMHbLe 00JHCOU, 3a2PSA3HeHUe 8030YXd, NOUYBbl U
6000EM08).

dochop, arromponuvie moouguxayuu gocgopa, Puznueckue M XUMHYECKHE CBOHCTBA
(B3aMMO/ICHICTBHE C METaJUIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU A30MHOU U CePHOll
kucnomamu). Oxcua docdopa (V), oprodochopnas kucrnora: Gu3MUECKHe U XUMHUECKUE
CBOWCTBA, noyuenue. Ilonamue o MunepanoHulx y0oopenusax. numpamol u gpocgpamei. [lonamue
0 KomniekcHvlx yooopenusx. OOmas xapakrepucTtuka 3eMeHToB [VA-rpynmel. OcobeHHOCTH

CTpPOEHHUSI aTOMOB yryiepojia U KpeMHHs. BalleHTHOCTh M XapaKTepHbIE CTEMEHH OKHUCICHHS



aTOMOB yruyiepoja U KpemHus. PacripoctpaHeHue yriepojia B NMPUPOIE, XapaKTEpPHbIE CTENEHU
OKHCIICHHS.

Yrnepon, amiorponHbie Monupukanuu (rpadut, anmasz), (QU3NYECKUe M XUMHUYECKHE
CBOICTBa  NPOCTBIX  BeWIECTB  (B3aUMOJEHCTBHE €  MeTaUlaMH,  HEMeTallaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHol Kuciomamu). Ancopouus. KpyroBopot yriepoaa B
npupoge. Oxcunael yriepoaa, HX (uU3MUECKHMe W XHUMHYECKHE CBOWCTBA, IOJIYYCHHE
U IPUMEHEHHUE, JIeHCTBHE HA OpPraHU3M YENIOBEKAa. JKOoIo2UYecKue npoobiemvl, CEA3aHHble C
okcuoom yenepooa(lV); eunomesa enobanrbHoco nomenieHus KiuMama, NAPHUKOSBbLL d¢hghexm.
VYronbHass KuCIOTa W €€ cond, UX (U3MYEeCKHUe U XUMUYECKUE CBOWCTBA, HOIYYeHUue u
npumenenue. KadecTBEeHHAs peakiusi Ha KapOOHAT-HOHBI. VIcmonbp30BaHe KapOOHATOB B OBITY,
MeIUIUHE, TPOMBIIIICHHOCTH U CEITBCKOM XO035HCTBE.

O6mue npencraBieHus 00 0COOEHHOCTSX COCTaBa U CTPOCHUS OPTraHHMYECKUX COCTUHEHHIMA
yriaepoaa (Ha mpuUMepe MeTaHa, OSTUJICHA, 3TaHONa, YKCYCHOM KHCIOTBl. Mx cocmag u
xumuueckoe cmpoenue. Knaccugpuxayus opeanuueckux eewecms. IloHsiTHE O OMOIOTHYECKH
BO)XHBIX BEIIECTBAaX: JKHpax, Oenkax, yYriaeBoJaXx — H HUX pOJIM B IHKU3HU 4YEIIOBEKa.
Mamepuanvroe eOUHCMB0 Op2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBA (HAa MpUMEpe B3aUMOJEHCTBUS C
MEeTaJUlaMH ¥ HeMeTalulaMu), nojayueHue u tnipumeHeHue. CoeoureHus KpemHus 6 npupooe.
Obwue npeocmasnenus 06 okcuoe kpemuusa(lV) u kpemnuesou kuciome. Cunuxkamol,
Qusuueckue u xumuiecKue ceolcmaea, nojiyyeHue U npumeHerue 8 0vimy, NPOMbIULIEHHOCMU (8
MEOUYUHCKOU, INeKMPOHHOU, CIMPOUmenbHoll U Op.). Basxcuetiwue cmpoumenvhvie mamepuansl:
Kepamukd, cmekiuo, yemeHnm, 6emoHn, dscene3obemon. Ilpobremvl 6e30nacHo20 UCHONIb308AHUS
CMpPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XUMHUECKUN HKCHEPUMEHT: H3ydeHHe oOpa3l0oB HEOPraHMYECKUX BEIIECTB, CBOICTB
COJITHOM KHCIIOTBI, MPOBEICHHWE KAYECTBEHHBIX pEaKlMii Ha XJIOPUA-HOHBI U HaAOIIOJIeHUE
NPU3HAKOB WX TPOTEKAHUS, OIBITHI, OTpaXkarommue (U3ndecKue M XHMHYECKHE CBOHCTBA
TaJIOTEHOB M MX COEJIMHEHUH (BO3MOYKHO MCIOIH30BAHUE BUICOMATEPHAIIOB); O3HAKOMIICHHE C
oOpa3namMu XJIOpHUIOB (TalOreHUI0B); O3HAKOMIIEHHE ¢ oOpa3lamMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO MCITOJIb30BaHUE BHJIEOMATEPHUATIOB); HAOIOJEHHE Ipoliecca oOyriaMBaHUs caxapa
MO/ JEWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTBHI; W3yYEHHE XHMHYECKHUX CBOMCTB
pa30aBiIeHHONW CEpHOW KHUCIIOTHI, MPOBEJCHHE KAaYeCTBEHHOM peakuu Ha Ccyiabdar-uoH u
HaOMO/IeHne TpU3HaKa e€ MPOTEeKaHWs; O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBAMH a30Ta,
dochopa m ux coenuHeHHH (BO3MOXKHO MCIIOJIB30BAaHUE BHJIEOMATEPHATIOB), OOpa3IamMu
a30THBIX W (GOCHOpPHBIX yAOOpPEHU; TOJydYeHHEe aMMHaka W M3Y4YeHHE €ero CBOWCTB;

MPOBE/IEHNE KaueCTBEHHBIX peaklUii Ha MOH aMMOHHS U (ocdaT-HuoH U M3YyUYeHHE MPU3HAKOB



UX MPOTEKAHUsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOI KHUCIOTHI C MEJbIO (BO3MOKHO
MCIIOJIb30BAHUE BUJICOMATEPUANIOB); MU3YUYEHHUE MOJENEN KpPUCTAIUIMYECKUX PEIIETOK ajiMasa,
rpadura; 03HAKOMJICHHE C TPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTUBOTras3a; MOJMY4YEHHE YTIEKHUCIOro ra3a M M3y4eHHE ero CBOMCTB;
MIPOBE/ICHNE KaueCTBEHHBIX peaklnii Ha KapOOHAaT- U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIHEHW CHJIMKATHOW IPOMBIIUICHHOCTH; PEIICHHUE

SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxneime HeMETaLIbl U UX COCIUHCHUA.

MeTaiibl M UX COeAMHEHUS

OOmasi xapakTepUCTHKAa XHUMHYECKUX OJJEMEHTOB — METAUIOB Ha OCHOBAaHUM HX
nonoxxkenuss B Ilepumogmueckoir cucreme xumuyeckux siaeMeHtoB J[. M. Mengeneea u
ctpoeHuss aromoB. CrpoeHue MeTaioB. Merainueckass CBs3b M MeTaJUIMyecKas
KpUCTaJUIMYECKasl pem€Tka. DICKTPOXUMHUYCCKUN psAll HANPsDKEHU MeTauioB. Gu3ndeckue u
XMMHMYECKHE CBOMCTBA METAIOB (B3aMMOJIEUCTBHUE C KHUCJIOPOJOM, BOJOM, KHCIOTaMH).
Obwue cnocobwl nonyyenus memanios. [lonamue o Kopposuu memanios, OCHOBHbIE CNOCOObL
3awumsl ux om kopposuu. Cniagvl (cmaniv, yyeyH, OOPATIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8
ObIMY U NPOMBILULEHHOCTU.

[Ilenounble MeTamibl: nojioxkeHue B [leproanyueckoil cuCTeMe XMMHUUYECKUX 3JIEMEHTOB /I,
N. Mengaeneesa; crpoeHue aroMoB. Haxoxnaenue B npupone. Pu3nyeckue U XUMHUYECKHUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
HIETOYHBIX METAJJIOB U UX COCTMHECHUM.

[IlenouHo3eMenbHBIE METAIUTIBI MAarHU M KajblMii: nosioxkeHue B [leproanyueckoit cucreme
xuMmudeckux anemeHToB J[. M. MenneneeBa; cTpoeHHE X aTOMOB; HaXxOXIACHUE B IPUPOLIE.
®u3nueckue U XMMHYECKUE CBOIMCTBA MarHusl M Kajlblius. BakHeillne cCOeIUHEHHUs KalbIus
(okcup, rupoKcu, conn). JKécmrxocmos 600bl u cnocobwvi e€ ycmpaHenus.

Amomunuil: nonoxenue B Ilepmogmueckoil cucrteme xumudeckux osnemeHtoB /J[. .
MenzeneeBa; CTpOCHUE aTOMa; HaAXOXKJICHUE B NpuUpoae. PU3NYECKUE U XMMUUYECKHUE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.

Keneso: mnonoxenne B Ilepuogumueckoil cucreme xumuyeckux odnementoB [ .
MenneneeBa; CTpOEHHE aTOMa; HaXOXIEHUE B Npupoae. PU3nyecknue 1 XMMUYECKHUE CBOMCTBA
xene3a (B3aUMOJICCTBUE C METAJJIaMH, KUCJIOTaMU U COJIIMH). OKCHUIBI, TUAPOKCUIBI B COJN
xene3a(ll) u xeneza(Ill): cocra, cBoOMCTBa U noayueHue.

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE ¢ oOpa3laMd METaulIoOB M CIUIaBOB, HX
bu3NYeCKUMU  CBOMCTBAMH; H3Yy4YEHHE PpE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO

WCITOJIb30BaHNUE BHUICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIa KAJIbIMS W HATPHUS



C BOJIOM (BO3MO’KHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB); HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI;
mporecca TOPEeHUs >Keje3a B KHUCIOpoAe (BO3MOXHO HCIIOJNIb30BAHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEaKIIUi HA MOHBI (MAarHUs, KalbIIHs, aTIOMUHUS, ITUHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); HabmrogeHWe W OMHMCAHWE MPOIECCOB OKpAIIUBAHUS
IUIAMEHH MOHAMH HATPHs, Kalus M KajblMs (BO3MOXKHO HCIOJh30BAHUE BUICOMATECPHAJIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHUAA IUHKA; PEIICHUE

SKCHICPUMCHTAJILHBIX 3a1a4d 110 TCMC «Baxxkneimme MeTaniIbl M UX COCAUHCHUA.

Xumusn u okpysycarowas cpeoa

Hoesvie mamepuanvt u mexuonocuu. Bewecmea u mamepuanvi 6 no8ceoHe8HOU MHCU3HU
yenosexka. Xumusi u 300posve. bezonacnoe ucnonvzosanue geujecms u XUMUYECKUX PEaKyull 8
ovimy. Ilepsasi nomowsp npu xumuueckux odcozax u ompaenenusx. OCHOBbL IKOIOSUHLECKOU
epamomuocmuy. Xumuueckoe 3acpsisHeHue OKpydcarowel cpeovl (npedernvHas OONYCMUMAsL
konyenmpayus eewgecms — [1JK). Ponb xumuu 6 peuienuu 9K0102u4ecKux npoonem.

Ilpupoonsie ucmounuxu y2n1eo000po0os (y2oib, NpUpOOHbl 2as, Hedmsb), NPOOYKMbL UX
nepepabomku, ux poib 8 Oblmy u NPOMbIULIEHHOCHI.

Xumuueckuil dKCnepumenm: uzyuyeHue oopasyos mMamepuanos (CmMexuio, cnidgbl Memaios,

HONUMEPHBIE MAMEPUATIBL).

Me:xnpeaMeTHble CBSI3H

Peanm3arust MeXMIpeIMETHBIX CBSA3CH NMPU W3YYCHHH XUMHUHU B 9 KIIacCe OCYIIECTBISETCS
yepe3 HCMHOJb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SBIISFOIIUXCSI CHCTEMHBIMH ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mme ecTecTBEeHHO-HAYYHBIC MMOHATUS: HAYYHBIN (pakT, TUTIOTE3a, 3aKOH, TEOpHUsl, aHAJU3,
CUHTE3, KIACCHU(PUKAIUA, TEPHOANYHOCTh, HAONIOJCHNUE, OKCICPUMEHT, MOJICIUPOBaHNE,
U3MEpeHHEe, MOJICTh, SIBJICHHUE, TTAPHUKOBBIN d(PEKT, TEXHOJIOTHS, MaTePHAITBI.

@dwuzuka: Marepusi, aroM, OJJEKTPOH, TIPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIIbI,
paIMOaKTUBHOCTh, MOJIEKYNA, DOIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, 0O0BEM, arperaTHoe COCTOSHHWE BEIIeCTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUITMYECKAs PEMIETKA, CIUIABbI, (U3HUYSCKUE BEIMYUHBI,
€IMHHIIBI I3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuHTe3, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpaldbHbIE YyIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAJIbl, TOPHBIC TTOPOJIBI, TIOJIE3HBIE HCKOTIAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.



BobinoJsiHeHHe IpaKTHYeCKUX padoT

[Tpu mpoBeeHUN NMPAKTHUECKONW PabOThI KaX/IbIi €€ dTal BBIIOIHIECTCS 00YJYarOIUMHUCS C
3[IP BmecTe ¢ yuuTeneMm M MOA €ro pykoBoJAcTBOM. Ha nocke 00s3aTebHO BBIBEIINMBAIOTCS
IpaBUiIa TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIME JaHHOMY BHUAY paOOThl, Jaercs
npaBUWIbHASA 3anMCh (OPMYI M YKa3bIBaeTcs LEb MpoBefeHus padotsl. [Ipu HeoOXxomumocTu
JAeTCs BU3YAJIBHBI alNTOPUTM BBIMOJHEHUS 3aJaHuA. JTO CIHOCOOCTBYET OCO3HAHMIO

O6y‘laIOH_[I/IMI/IC$I BBITTOJIHACMBIX ,HCfICTBPIfI H IIOJIYUYCHHOI'O pE3yJibTaTta.

IIpuMepHbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIBI 0 XUMHH

Jlns opraHW3amyy TPOBEPKH, ydeTa M KOHTPOJS 3HAHWK OOYYaIOUIMXCS IO MPEeIMETy
IPETyCMOTPEHBI KOHTPOJIbHBIE PabOTBHI, CaMOCTOATENbHBIE PaOOTHI, 3a4eThl, MPAKTUYECKHUE
paboTbl, TectupoBanue. OTHUM U3 METOAOB KOHTPOJISL PE3y/IbTaTOB 00yUeHHsI 00yUaromuxcs ¢
3[IP sBisieTCsT METOJA TOJIMBAPHATUBHOTO OSKCIPECC-TECTUPOBAHUA C KOHCTPYHPYEMBIMHU
oTBeTaMH. Ero OTIMYMTENbHBIMH YEpTaMH SBISIFOTCS OINEPATUBHOCTH, BBICOKAs CTENEHBb
WHIIMBHIyJIN3al[MM 3HAHUM, CPaBHUTEIBHO Majble 3aTpaThl BPEMEHH W TPyla Ha HPOBEPKY
OTBETOB 0OYYaIOLIUXCS.

Hna  ob6ywatomuxcs ¢ 3[IP  Bo3MOXXHO u3MeHEHHE (QOPMYIMPOBKH 3aJaHUl Ha
«TIOIIATOBYIO»,  aJaNTalus Ipe[IaraeMoro oO0ydaromeMycsi TEeCTOBOro  (KOHTPOJIBHO-
OLIEHOYHOI'0) MaTepuaia: HCHOJIb30BAHWE YCTHBIX W MHCbMEHHBIX HMHCTPYKIMH, YIpOIIeHue
JUIMHHBIX CJIOKHBIX (POPMYJIMPOBOK MHCTPYKIUH, pelIeHrne ¢ Oomopoil Ha aaroput™, oOpasel,

MCIOJIb30BaHUE CIPABOYHON MH(POpMAIUH.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMUSA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA
B memnom pesynbpraTel ocBoeHusi oOydarommmucs ¢ I[P yuebHOro mpemmera «Xumwsi»
JIOJDKHBI COBIIJIaTh C pe3ynbTaTamMu (eaepanbHON pabodeld mporpaMMbl OCHOBHOTO OOIIETro

06pa3OBaHI/I$I. Hawuboiee 3Ha4UMBIMM SIBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0yYEHHIO U LIeJIeHANpaBIeHHOW MO3HABATEIbHOM AESITETbHOCTH;

yCTaHOBKA HA OCMBICIIGHHE JIMYHOTO ONbITa, HAOMIOACHHA 32 XUMHUYECKUMH
JKCIIEPUMEHTAMU;

OpHEHTAIIMs Ha MpaBUJIa UHAUBHUIYAJIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS TPU

B3aHMOHeﬁCTBHH C XUMHUYCCKUMH BCUICCTBAMH U COCANHCHHUAMU



MpaKTU4eCKoe u3ydeHue npodeccuil U Tpyaa pa3inyHOro poja, B TOM YHCIE HA OCHOBE
NPUMEHEHHS U3y4aeMOoro MPEeJMETHOTO 3HaHU (HarpuMep, 1a00paHT XMMUYECKOTO aHAIN3a);

yBa)KEHUE K TPYAY U pe3yibTaTaM TPYIAOBOH AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JajJbHEWINEH WHIMBUAYAIbHON TpPAEKTOPUU
o0pa3oBaHMs Ha OCHOBE OpPHUEHTHPOBKM B Mupe npodeccuii u 1podhecCHOHATBHBIX
IPEIIIOYTEHUN, YBAXKUTEIBHOIO OTHOLLEHUS K TPYLY;

OCO3HAHME CBOETO MOBEJCHHSI C TOYKU 3PEHUS OMACHOCTH WM 0€30MacHOCTH JJIs ceOst Win
JUISL OKPYXKAIOILKX;

OCHOBBI ~ JKOJIOTMUECKOW  KYJIbTYpbl, COOTBETCTBYIOIIEH = COBPEMEHHOMY  YPOBHIO
HKOJIOTHYECKOTO  MBIIUICHHS, NPUOOPETEHHE OIbITa JKOJIOTMYECKH OpPHUEHTHPOBAHHOMN
[PAKTUYECKON AESITEIbHOCTU B )KMU3HEHHBIX CUTYalLMSIX;

OCO3HaHUE TMOCJIEICTBUI W HENPUSATHE BPEAHBIX NPUBBIYEK (YMOTpeOJICHUS AalKoroJs,
HApKOTUKOB, KypeHHUs) U UHBIX (hopM Bpeaa it PU3NYECKOro U ICUXUYECKOTO 310POBbSI;

MPUHATHE PELIEHUI B KU3HEHHOM CUTyallud Ha OCHOBE IIE€pEHOCa IOJIYYEHHBIX B XOJ€
00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CHUTYAIIHIO, BOCIIONHATH Ne(UIIUT HH(POPMALINH;

TOTOBHOCTh OTOMpPaTh M HCIOJIb30BaTh HYXKHYIO HH(OpPMAIMIO B COOTBETCTBUU C

KOHTEKCTOM >KM3HECHHOU CUTYyalluu.

METAINPEAMETHBIE PE3YJIbTATHI

Osnadenue yHugepcaibHoIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CHUCIBUAMU:

BBISIBJISITH PUYHMHBI M CIEACTBUS MPOCTHIX XUMUUYECKUX SBJICHMIA;

OCYHIGCTBJ'I?ITB CpaBHCHI/IC, KJ'IaCCI/Iq)I/IKaIII/IIO XUMHUYCCKUX BCIIICCTB 10 3a1aHHBIM
OCHOBAHUIM U KpI/ITCpI/ISIM JJISL YKaSaHHI)IX JIOTUYCCKUX onepaunﬁ;

CTPOUTH JIOTUYECKOE CYXKIEHHE TIocie TMpeABapUTEIbHOTO aHaiu3a, BKJIIOYAroIIee
YCTaHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX CBSI3EH;

BBISABJIATH ,ZIe(bI/IHI/ITBI I/IH(l)OpMaIII/II/I, JaHHBbIX, HeO6XO}II/IMBIX JJIA peHIeHI/IH HOCTaBHeHHOﬁ
3a/1a4H;

peoOpa3oBhIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B IPYTOH (TaONUIly B TEKCT H TIp.);

CO3/1aBaTh, MPUMEHATH M MPEOOpPa3OBHIBATH 3HAKW M CHUMBOJIBI, MOJEIH U CXEMBI IS
perieHus: yueOHbIX U MTO3HABATEIBHBIX 3371a4 C IOMOIIIBIO TIe1arora;

C IIOMOIIBKO II€aarora HpOBO)II/ITB XI/IMI/I"IeCKI/Iﬁ OIIBIT, HeCHO)KHBIﬁ 3KCHepI/IMeHT, JJISL
YCTaHOBJICHHUSI OCOOCHHOCTEH 0O0BEKTa W3y4YeHUs, MPUUYUHHO-CIEJACTBEHHBIX CBSI3eU W
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOI;

C IMOMOIIBIO TIEJarora Wi CaMOCTOSATEIBHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI IO

pe3ysbTaTaM MPOBEACHHOTO HAOIIOICHUS, OIIBITA;



IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE XUMHUECKUX IIPOLIECCOB U UX MOCIEICTBHS;

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

Ognadenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU 0l CMEUAMU:

OpPraHU30BBIBaTh y4eOHOE B3aMMOJEHCTBME B Trpynne (OmpenensTh oO0Iue LeiH,
pacnpenensiTh pojiu, JOroBapuBaThes APYT ¢ APYTOM U T. 1.).

C MOMOIIBIO TI€larora WiK CaMOCTOSITENIbHO COCTABIIATh YCTHBIE U NHCbMEHHBIE TEKCTHI C
UCIOJIb30BAaHUEM WIUTIOCTPATUBHBIX MAaTEPUAIOB [T BBICTYIJICHUS MIEpe]] ay IMTOPHEH;

OpPraHU30BBIBaTh Y4E€OHOE COTPYAHMYECTBO U COBMECTHYIO IESTEIbHOCTh C YYMUTEIEM U
CBEPCTHHKAMHM; padOTaTh MHAWBUAYAILHO U B TPYIIE: HAXOAUTH O0IIee peleHne U pa3pemarb
KOH(IMKTBI Ha OCHOBE COIJIACOBAHWS TMO3UIMHA M YydeTa HHTEPEcoB; (HOPMYIHpPOBATS,
apryMeHTHPOBATh M OTCTaUBaTh CBOE MHEHHUE;

OLIEHMBATh KayecTBO CBOEro BKJIaga B OOLIUI MNPOJAYKT, NPUHUMATH M pa3eisaTh
OTBETCTBEHHOCTb U MPOSIBIIATH TOTOBHOCTh K IIPEIOCTABIECHUIO OTUETA IEPEe] TPYIIION.

Ognadenue ynugepcanbHbIMU yueOHbIMU PEYIAMUGHBIMU OCUCGUAMU:

oOHapyxuBaTh H (QOpMYIHpOBaTH Yy4eOHYIO MpoOieMy, ONpeneisITh Leidb Yy4eOHOI
JESTEIILHOCTH;

BJIJIETh OCHOBAMU CaMOKOHTPOJI, CaMOOLEHKH, MPUHATUS PEIIEHUH M OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOM M MTO3HABATEILHOM €SI TEIILHOCTH;

COOTHOCHUTb CBOU JIEHUCTBHS C IUIAHMPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH JIEATENIbHOCTU B IPOLIECCE JOCTHKEHUS pe3yibTara, ONpeAesTh CIocoObl NeicTBUN B
paMKax [MpeajoKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUpPOBaTh CBOM JEHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEeH;

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

MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIICHUH YU4eOHOH 3a1auu;

MOHUMATh MPUYHHBI, 10 KOTOPHIM HE ObLT JOCTUTHYT TpeOyeMbIil pe3yibTaT AeSTelbHOCTH,
OTpeeNATh MO3UTUBHBIE U3MEHEHUS U HalpaBJeHUs, TpeOyrolre AaibHenel padboTsl;

OCO3HAHHO OTHOCUTHCS K APYIrOMY UYCIIOBCKY, €O MHCHUIO.

MHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB II0 OCBOEHHUIO 0053aTEIbHOrO COJEpKaHus,
YCTQHOBJICHHOTO JaHHOM pabodell mnporpaMMoi, BBIIENSIOT: HAaydHble 3HAHWUSA, YMEHUS U
crocoOBl AeiicTBUH, crieruduueckue g yueOHOro npeamera « XUMUs», BUABI A€ATEIbHOCTH 110
IOJy4EHUI0 HOBOIO 3HAHUS, €ro HWHTEpHpeTalyuy, NpeoOpa3oBaHUIO M INPUMEHEHUIO B

Pa3InuYHBIX y‘le6HBIX H HOBBIX CUTYyallUAX:



® [IpPEJCTAaBJICHUE O 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUU MPHUPOJbI, TOHUMAHUE
OOBEKTUBHON 3HAYUMOCTH OCHOB XHMHMUYECKOM HaykKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIEH KyIbTyphl U MPAKTUYCCKOU ACSITEILHOCTH 4YEJIOBEKA B
YCIIOBUSX COBPEMEHHOTO OOIIECTBa; MOHMMAHHE MECTa XUMHUHU CPEIH JIPYTHMX €CTECTBEHHBIX
HayK;

® BJIAJICHUE OCHOBAaMH MOHSTHUIHOTO ammapata ¥ CHUMBOJMYECKOTO S3bIKA XUMHUH IS
coctaBiieHUs] (HOPMYJI HEOPraHUYECKMX BEIIECTB, YPABHEHUN XMMHUYECKUX PEaKIuil (¢ omopoii
Ha aJITOPUTM y4eOHBIX JICUCTBHUI); BlIaJlecHHe OCHOBaMH XxuMudyeckoi HoMeHKIaTypsl (IUPAC u
TPUBUAIBHON) M YMEHHE HCIOJb30BaTh €€ I pelleHUs y4eOHO-IIO3HABATENbHBIX 3a7ad C
MOMOIIBIO YUYUTEIIS; YMEHHE HCIIOJIb30BaTh MOJETH Il OOBSICHCHHSI CTPOCHHUS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C OIIOPOM HA OIpEENICHHUS;

® [IPEJCTaBJICHUE O CHUCTEME XHWMHMUYECKHX 3HAHUW U YMEHHE C TOMOIIBIO YUUTEIs
MPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUH ISl YCTAHOBJICHUS B3aUMOCBSA3EH MEX]y N3yUYEHHBIM
MaTepuajoM M MPU TMOJTYYEHUH HOBBIX 3HAHHI, a TakKe B IMPOLIECCE BBIMOTHEHUS Y4eOHBIX
3aJIaHui ¥ IPU pabOTe C HICTOYHUKAMH XUMUYIECKOW WH(OPMAIIUU, KOTOPAst BKITFOYACT:

BOKHEUIIIME XUMHUYECKUE TOHSITHS: XMMHUYECKUH D3JIEMEHT, aTOM, MOJIEKYJia, BEIIECTBO,
MIPOCTOE U CJIOKHOE BELIECTBO, OJTHOPOIHAS U HEOJHOPOIHASI CMECh, OTHOCHTEIIbHbIE aTOMHAs U
MOJIEKYJISIpHAsE MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAsS Macca, MOJSIPHBIA 00beM,
OKCHJI, KUCJIOTA, OCHOBaHHWE, COJb (CpedHssl), XUMHUYECKas pPEaKIus, PEaKIUu COCIUHEHUS,
peaKIu pa3joKEeHUsI, PEaKIMu 3aMEIICHUs, peaKIuu OOMeHa, TeruioBOoN »(hdexT peakuuw,
9K30- W DBHJIOTEPMHYECKUE pEaKIMH, PacTBOP, MaccoBas A0S XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, MaccoBasi JI0JIsl U IMPOLIEHTHAsI KOHIIEHTPALMs BEUIECTBA B PacTBOpE, AP0 aToma,
ANEKTPUYECKUN CIIOW aroMa, aTOMHas OpOWTalb, paadyC aroMmMa, BaJCHTHOCTb, CTENEHBb
OKUCTICHUs, XHMHYECKasi CBs3b, DJIEKTPOOTPUIIATEILHOCTh, TMOJSIpHAs ¥  HEMOJspHas
KOBaJICHTHAs CBSI3b, HOHHASI CBSI3b, METAJUIMUECKAs CBSI3b, KPUCTAIIIMYECKAS pelieTka (aToMHas,
MOHHAs, METAJUTMYECKasi, MOJIEKYJIsipHasi), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HE BJIEKTPOJIUT,
ANEKTPOJIUTHYECKAsE ~ JUCCOIMAIUS,  pEaKIMd  HMOHHOTO  OOMEHa,  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTEIh U BOCCTAHOBUTENH, OKUCIEHHE M BOCCTAHOBJICHUE,
DIIEKTPOININ3, XUMHYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTHMble pEaKIHH, CKOPOCTh
XUMHUYECKON peakIny, KaTalu3arop, npeaeiabHo pomyctumas koHmnertpamus (I1IJ1K), kopposus
METaJUIOB, CIIJIaBHI;

OCHOBOITOJIArar0I€e 3aKOHBl XMMUU: 3aKOH COXpaHeHus macchl, [lepuoanueckuii 3akon /l.
N. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUU: aTOMHO-MOJIEKYJISIpHAsl TEOPUsl, TEOPHUS AIEKTPOIUTUUECKON AUCCOLHAIINH,

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



TEOPETUYECKUX METOJAaX UCCIIEIOBAaHMS BEILECTB U U3YYEHUSI XUMUYECKUX PEaKLIUN;

® I[IPCICTaBICHHE O IEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB XHMHMYECKHX DJIEMEHTOB
(paauyc artoma, >3JEKTPOOTPULIATENIBHOCTB), HMPOCTBIX M CJIOXKHBIX BEIIECTB OT IOJIOXKEHMUS
aneMeHTOoB B llepuoanueckoil cucteme (B MajblX IEpUOJAX M IVIABHBIX MOATPYIIax) M
JJIEKTPOHHOTO CTPOEHUS aTroMa; YMEHHE OOBSICHATh CBSI3b IIOJOXKEHUS DIIEMEHTa B
[Tleproanueckoil cUCTEME C YHMCIOBBIMUA XapAKTEPUCTUKAMHU CTPOCHHS ATOMOB XMMHMUYECKHX
3JIEMEHTOB (COCTaB U 3apsiz sSApa, 00IIee YUCIIO AIEKTPOHOB), PACHPEECIIEHUEM JIEKTPOHOB 110
OHEPreTUUECKUM YPOBHSIM aTOMOB IEPBBIX TPEX [EPUOJIOB, Kalusg M  KaJbLus;
KJaccu(uuupoBaTh XMMUYECKHE HJIEMEHTBHI C ONOpPOHM Ha ompezeneHust (PU3MYecKoro cMbIciia
U(POBBIX JaHHBIX EPUOJUUECKON TaOIHIIbI;

® yMEeHHME KJIACCU(PHUIMUPOBATh XHMHUYECKHE OHIIEMEHTbI, HEOPraHUYECKHE BeIlecTBa U
XUMHUYECKHE PEaKLMHU C ONOPOM Ha CXEMBI; ONPEIENATh BAJICHTHOCTb M CTENEHb OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, BHJ XHMUYECKOM CBS3M U THUIl KPUCTANIMYECKOW CTPYKTYphl B
COCIMHEHUSAX, 3apsJl MOHA, XapakTep Cpeapl B BOJHBIX pacTBOpax BEIIECTB (KHUCIOT,
OCHOBAHHUI ), OKUCIIUTENb U BOCCTAHOBUTEJIb IO AJIFOPUTMY YUEOHBIX AEHCTBUI;

® yMEHHE XapaKTepU30BaTh C OMOPOH Ha cxemy (U3NYECKHE M XMMHUYECKHE CBOWCTBA
IPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOIOPOJ, rpaduT, anma3, KpeMHUH, a30T, Gocdop, cepa,
XJIOp, HATPUMA, KaJlil, MarHuii, KalblIUi, aTFOMUHUN, )KETI€30) U CIOXKHBIX BEIIECTB, B TOM YHCIIe
UX BOJHBIX PacTBOPOB (BOJAa, aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCUIBI
metaios [ - ITA rpynn, amomunus, menu (II), uunka, sxenesa (II u III), oxkcuas! yrnepona (Il u
IV), kpemuus (IV), azora u pocdopa (III u V), cepst (IV u VI), cepaucras, cepHnas, azotucras,
a3oTHas, pochopHasi, yrojibHasi, KpEMHHEBask KUCJIOTA U MX COJIM); OMUCHIBATh C ONMOPOil Ha TUIaH
U KIIOYEBBIE CJIOBAa; YMEHHE IPOrHO3MPOBaTh M XapaKTepHU30BaTh CBOWMCTBAa BEILIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS MOCJE MPeIBAPUTENILHOTO aHaIN3a M0 PYKOBOACTBOM
1eaarora, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IPOTEKAHUS
XUMHYECKMX IPEBPAIICHUH B PAa3JIMUHBIX YCJIOBMSX, BIMSHHME BEUIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPENY;

® yYMEHHE COCTaBIAThH MO 00pasily, CXeMe, alTOPUTMY y4eOHBIX NEHCTBUN MOJIEKYIISpHbIE
U MOHHBbIE YpaBHEHHUs peakuuil (B TOM YHUCIIE peakuil HOHHOTO OOMEHa W OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX ~ peakluil), WIUIIOCTPUPYIOMIUX XHMHUYECKHE CBONCTBA HM3YyYEHHBIX
KJIACCOB/TPYNI HEOPraHMYECKMX BEIIECTB, a TaKKe MOATBEPKIAIOMINUX TI'eHETUYECKYIO
B3alMOCBS3b MEXKY HUMU;

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

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



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

e BIAQJCHHEC OCHOBHBIMH METOJAAMH HAy4YHOTO TIO3HAHWS (HaOJIOJCHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJEIMPOBAaHNE) IPU HU3yYECHUH BEUIECTB M XMMHMUYECKUX SIBJICHHUM C OMOpOH Ha
QITOPUTM YYEOHBIX NEHCTBUI; yMeHHE CHOpPMYIHUpPOBATh NPOOJIEeMy M MPEAJOKUTh MYTH ee
pelieHuss ¢ TOMOIIBI0 TeAarora; 3HAaHWE OCHOB Oe30macHoi paboThl € XUMHYECKUMU
BEIICCTBAMH, XMMHYECKOH TIOCYI0i 1 1a00paTOPHBIM 000pyI0BaHUEM;

® HaIWYME TMPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS CICIYIOIINX
XUMHUYECKHX JKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YYHTEIS ¢ OOCYKICHUEM IIaHa pa0OThl WA
COCTaBIICHUEM TAOJIHIIbI:

M3Y4YEHHE U onucaHue GU3NYECKUX CBONUCTB BEIIECTB;

03HAKOMJICHUE C PU3NICCKIMH H XUMHUYCSCKUMH SBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE IPU3HAKU TPOTCKAHUS XUMUYICCKUX PEAKITUH;

U3Y4YEeHHE CIIOCOOOB pa3zesieHus: cCMecei;

MOJIy4eHHe 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;

MIPUTOTOBIIEHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM T0NIeH paCTBOPEHHOTO BEIIECTBA;

WCCJICIOBAaHKE U OTIFCAHUE CBOMCTB HEOPTaHUYECKHX BEIIECTB PA3TUYHBIX KJIACCOB,

MPUMEHEHUE MHANKATOPOB (JJakMyca, METHIOpaHxka u QeHondranenna) s onpeaeneHus
XapakTepa cpefibl B paCTBOpaxX KUCIOT U MIET0YeH;

M3Y4YCHHE B3aMMOJICHCTBHS KHCIOT C METaUIaMH, OKCHUIAMH METAJJIOB, PACTBOPUMBIMU U
HEPACTBOPUMBIMHU OCHOBAHUSMHU, COJISIMH,

MOJTy94eHNE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHE OJTHOTO METaJUIa APYTUM U3 pacTBOpa COJIH;

uccienoBanre aM(pOTEPHBIX CBONCTB THIPOKCHUIOB aTIOMUHUS U IIUHKA;

pellleHrne SKCIEePUMEHTANBHBIX 3amad Mo TemMe «OCHOBHBIE KJIacChl HEOPTraHUYECKHX
COCTUHCHHID;

pelIeHre YKCIIEPUMEHTATBHBIX 3134 110 TeMe «DJICKTPOITUTHYECKAS JUCCOIUATIHS,

pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 0 TeMe «BakHele HeMeTallIbl U UX COSTUHEHUS;

pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 0 TeMe «BakHele MeTamibl U UX COSAMHCHUS;

XUMHUYECKHUE SKCIEPUMEHTHI, WIIIOCTPUPYIONINE MPU3HAKK MPOTEKaHUs peaklUuidl HOHHOTO

o0OMeHa;



KaueCTBEHHbIE DPEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX pAcCTBOpPaX MOHBIL XJIOPHI-,
Opomun-, moaua-, cynsar-, hocdar-, kapboHaT-, CUIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KATHOHBI
aMMOHUs, MarHus, Kajublys, aTFOMUHUS, jKene3a (2+) u xxenesa (3+), meau (2+), nuHKa;

YMEHHE MpPEJCTaBIsATh pe3yJbTaThl 3KcIepuMeHTa B ¢GopMe BBIBOAOB, JI0Ka3aTEIbCTB,
rpadukoB 1 TaOGIUI U BBISBISATH IMIHPUIECKHE 3aKOHOMEPHOCTH;

e BJAJICHHUE MpaBUIaMH O€30MacCHOTrO OOpalleHHs C BEIIECTBAMM, MCIIOIb3yEeMbIMH B
MOBCEHEBHOM KHM3HHM, a TAaKKE IMpaBHJIAMH IOBEJICHHUA B LEIIX COCPEKEHHUS 3I0pOBbS U
OKPY’KaIoIlle MPUPOJHON Cpelibl; NMOHMMaHuEe Bpena (OMacHOCTH) BO3JICUCTBHUS Ha >KUBBIC
OpraHU3MBbl ONpPEACIICHHBIX BEIIECTB, a TaKXKe CIOCOOOB YMEHBIIEHUS U MPEAOTBPALLICHUS HX
BPEIHOTO BO3ACHMCTBUS;, MOHMMAHHE 3HAYEHUS >KUPOB, OENKOB, YIIIEBOAOB Ui OpraHu3Ma
YEJI0BEKa;

e BIAJICHHE OCHOBAMU XHWMHUYECKOW TPaMOTHOCTH, BKIIIOYAIOIIEH YMEHHE MPaBUIBHO
UCTIOJIb30BaTh M3YyUCHHBIE BEIIECTBA M MaTepuaibl (B TOM 4YHCIIE, MUHEpPAJIbHBIC yI0OpeHMUs,
METaJUIbl U CIUIABBI, TMPOAYKTHI MEPEpaOdOTKU MPUPOAHBIX MCTOYHUKOB YIIEBOJOPOIOB (YT,
MPUPOIHOTO raza, HeTH) B OBITY, CENIbCKOM XO3SMCTBE, Ha MPOU3BOJICTBE; YMEHHUE IPUBOIUTH
MIPUMEPHI MPABUIIHLHOTO UCTIOJIB30BAHUS N3YUYEHHBIX BEIIECTB U MaTepUAIIOB;

¢ YyMEHHME YCTAaHABIMBATH CBSI3M MEXKAY pealbHO HAOMIOJAEMBIMU XUMHYECKHUMHU
SBIICHUSIMU M TPOILIECCAMU, MPOUCXOIANIUMH B Makpo- U MHUKPOMHUpPE, OOBACHATH MPUUYUHBI
MHOT000pa3usi BEHIECTB; YMEHHE WHTETPUPOBATh XMMUYECKHE 3HAHHS CO 3HAHHMSIMH JIPYTHX
y4€OHBIX IPEIMETOB C IOMOIIbIO TIE/1arora;

e [peicTaBieHHE O chepax MpoPecCUOHANBHON IESITENbHOCTH, CBS3aHHBIX C XMUMHUEW U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSX XUMHUYECKOW HAyKH;, HAJUYNE
OmbITa PaboOThl C Pa3IMYHBIMH HMCTOYHHKAMH HH(OpPMAIMK MO0 XUMHUU (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa, CIOBapu, CIPABOYHUKH, MHTEPHET-PECYpChl) C OMOpPOH Ha aJrOpPUTM: YMEHHE
OOBEKTHBHO OIICHUBATh HMH(OPMAIMIO O BEMIECTBAX, MX MPEBPAICHUSIX W MPAKTUIECKOM

MMPUMCHCHHUH.

TpeGoBanus K NMpeIMeTHBIM pe3yJbTaTaM OCBOeHHMsI Yy4eOHOro mpeamera «XuMHUD),
pacnpejiejieHHbIe 10 To1aM 00y4YeHust

Pesynbratel mo rogam GopMyIUPYIOTCS 10 TMPUHITUITY JT00aBJICHUS HOBBIX PE3yJIbTAaTOB OT
roja K rojay, ye Ha3BaHHbIE€ B MPEbIIYIIMX T0JIax MO3UIUHU, KaK MPABUIIO, JTOCIOBHO HE
MOBTOPSIFOTCS, HO YYHUTBIBAIOTCS (PEe3ylbTaThl OUYEPEAHOrO0 TOJa IO YMOJIYAHUIO BKIHOYAIOT

pe3yNbTaThl MPEAbIAYIINX JIET).

8 KJIACC



PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IIOHATHH: aTOM, MOJIEKYyJa, XUMUYECCKUN
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJIHAS W HEOJIHOPOJHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsi M MOJIEKYJISIpPHAsE Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHUYECKOro 3JEMEHTa B COEJUHEHUH, MOJISPHBIA O00BEM,
OKCHJ, KHCIOTa, OCHOBaHHE, COIb, OJNEKMPOOMPUYAMENIbHOCHb?, CTENEHb OKHUCIICHHS,
XUMHUYECKast peaKkiusi, KIacCU(PUKAIMs PeaKuil: peakiui COSAUHEHUS, PEaKIUH Pa3I0KECHHUS,
pEaKIMy 3aMeIICHUs], peakui 0OMEHa, 3K30- U SHIOTEPMHUUYECKHE PEAKINH; Meniogoll dghgexm
peakyuu;, SAPO aToMa, 3JIEKTPOHHBIM CJIOM aroMma, aroMHas opOuTalb, paauyc aroma,
XUMHUYECKAsl CBA3b, MOJSAPHAS M HENOJIIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBA3b, MOH, KaTHOH,
AQHUOH, PACTBOP, MaccoBasi 10Ji BELIECTBa (IIPOLIEHTHAs: KOHIIEHTpAIsl) B pacCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHIATUH (CM. II. 1) M IPUMEHATH 3TH
HIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

HCMOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (DOPMYJI BEILIECTB, MOJIEKYJISIPHBIX
YpaBHEHUH XMMHUUYECKUX PEaKLIUii, JJIEKTPOHHOTO OajaHca;

OIpCACIATL BAJICHTHOCTL ATOMOB DJJICMCHTOB B 61/1Hapme COCAMHCHUAX, CTCIICHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX C ONOpPOW Ha ONpPENENCHHs, B TOM YHUCIIEe
CTPYKTYPUPOBAHHBIE; IPHUHAUIEKHOCTh BEILECTB K ONPEIEIEHHOMY KIJIACCy COEIUHEHUH IO
dbopMynaM; BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAsI U MOHHAsI) B HEOPTaHUYECKUX COSANHEHUSIX;

HUMETh NPCACTABJICHUC O CUCTEMC XHUMHNYCCKHUX 3HaHI/II\/JI, YMETb C TIOMOIIBIO YYHUTCIIA
IPUMEHATHh CUCTEMY XUMUYECKUX 3HAHUH, JUISl YCTAHOBJICHMS B3aUMOCBS3U MEXKIY M3y4YEHHBIM
MaTepuajJoM U TpU TOJTY4YEHUU HOBBIX 3HAHMH, a Takke Npu paboTe € HCTOYHUKAMU
xumuueckor uH@opmaryu. OpueHTHUPOBATHCS B MOHATHUSX U ONEPUPOBATH MMU Ha 0a30BOM
YpOBHE, IPUMEHSATH MPHU BHIMOIHEHUH YU€OHBIX 33aJaHUN U PEILIEHUH PAaCUETHBIX 33]a4 C OOPOM
Ha QJITOPUTM Y4eOHBIX JEHCTBUN H3ydyeHHBIE 3aKOHBI M TEOPHM: 3aKOH COXPAaHEHMS MacChl,
ITepuognueckuii 3akon .M. Menneneesa, 3akon nocmosncmea cocmasa, 3aKOH ABOTrajpo;
aTOMHO-MOJIeKyJisipHast Teopuss. COOTHOCUTH OOO3HAUEHHs, KOTOpble HMEIOTCS B TaOJuIle
«llepnognueckas cucrema xumuueckux »diaemeHToB [[. WM. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTEePUCTHUKAMU CTPOEHHS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3apsj s1pa, oOlee
YHCJIO 3JIEKTPOHOB M PACIPEEIIEHNE UX 0 dJIEKTPOHHBIM CII0SIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIIACCOB,

2 3H€CL " gajgee KypCuBOM 0003HaYArOTCs IJIaHUPYCMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPBIC MOTYT OBITH
MOTCHIHAJIBHO JOCTUT'HYThBL O6y‘{aIOHII/IMC$I C 3HP, HO HE SBJISIOTCS 00s3aTEIbHBIMHU.



MOATBEP)KJAs  ONUCAHME INPUMEpPAMHM  MOJIEKYJSIPHBIX ~ YPABHEHHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUN C OTIOPOM Ha CXEMBI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HMX COCTaBa U CTPOCHMS;
BO3MO)KHOCTH IIPOTCKaHWsl XHUMHUYECKUX IIPEBPAICHUM B Ppa3IM4YHbIX YCJIOBHUAX IIOCIE
IPEBapUTEIBLHOrO 00CYXKIEHUS C EAarorom;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEeHTa 10 (OopMyJie COCTUHEHHS; MAcCOBYIO JIOJIO BEIECTBA B PacTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKIIMHU C OIIOPOU Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTENBHON JCSATEIBHOCTH — aHalIW3 W CHUHTES,
CpaBHEHHE, O0000IIeHHe, CHUCTeMaTu3alus, KiacCU(UKaluUs, BbIABICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUs! CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN; €CTECTBEHHO-
Hay4yHble METO/bl IO3HAHUS — HAOJIOJCHUE, U3MEpEHHUE, MOIEIUPOBAHHUE, SKCHEPUMEHT
(peanvhwlii u MblCIeHHbIL) TIOJ PYKOBOJICTBOM II€/1arora;

cleoBaTh  IIpaBWJIaM  IIOJb30BAaHUS ~ XMMHUYECKOW Tocyloll u  J1abopaTOpHBIM
o0opynoBaHUEM, a Takke IpaBuiaaM oOOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYEHHIO U
coOMpaHUIo ra3000pa3HbIX BEUIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBIEHHUIO PAaCTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pPAacTBOPEHHOrO BEMIECTBA; IUIAHUPOBATh M MPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHMIO PACTBOPOB ILEIOYEH M KHUCIOT € MOMOIIBIO
UH/IUKATOpOB (JIakMyc, (eHOI(TaTenH, METUIOPAHX U JIp.), MOATBEPKIAIOINX KaueCTBEHHBIN
COCTaB HEOPraHMYECKUX BEUIeCTB (KaYeCTBEHHbIE PEAKIMU Ha HOHBI) MOJ PYKOBOJCTBOM

rneaarora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATHN: XMMHUYECKUW JIIEMEHT, aTOM,
MOJIEKyJla, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJICHTHOCTH,
SJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCIICHHA, XUMHUUYCCKasA peaKOusa, XUMHYECKas CBA3b,
men0601 3¢hghexm peakyuu,MOIb, MOJSIPHBIN 00BEM, PACTBOP; AJIEKTPOIIUTHI, HEAEKTPOIUTHI,
DIIEKTPOJIUTUYECKAs] TUCCOLMAIMS, PEaKIUd HOHHOTO OOMEHa, KaTalnu3aTop, Xumuuyeckoe
pasHosecue, obpamumvle U Heobpamumvle peaxyuu, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
pEaKIMH, OKHUCIUTENh, BOCCTAHOBUTENh, OKHCICHHE W BOCCTAHOBJICHUE, AaJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJIGHTHAsI, NOHHAS, METAIIIMYECKasi), KpUCTaNInYecKas
peméTka, Koppo3sus Memauios, Chiaebl; CKOPOCMb XUMUYECKOU peaxkyuu, TpPelebHO
nonyctumast koHnentpamus (I1JIK) Bemectra;

WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUHN (CM. M. 1) ¥ MPUMEHSATH 3TH



MOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHU;

WCIOJIb30BaTh 3HAKM M CHMBOJIBI sl (DUKCALMK PE3yIbTATOB HAOIIOICHUH, COCTABJICHUS
dbopMynl BEMIECTB W ypaBHEHUH XUMHUYECKUX pEAKIMi, 3alyiCH JaHHBIX YCJIOBHM 3ajad.
Hcnonw3oBath 0003HaueHus, wumeronecs B [lepuoguyeckoid cucteme u  Tabnuie
PacTBOPUMOCTH KUCJIOT, OCHOBAHMI U COJIEH B BOJIE JUIsl BBIIIOJHEHNUS 3a/1aHH.

ONPEEIATh BAJIEHTHOCTh U CTENECHb OKUCICHUS XUMUYECKHUX SJIEMEHTOB B COEIUHEHHUSX
pa3IMYHOTO COCTaBa; MPUHAIJIEKHOCTh BEIIECTB K ONPENECIEHHOMY KJacCy COEIUHEHHH ¢
OIOpON Ha ONpeAeNieHHs, B TOM YHCIE CTPYKTYpPUPOBAHHBIC; BHUJIbI XUMHUYECKOH CBSI3U
(xoBaJleHTHasi, MOHHAs, METa/NIn4yeckas) B HEOPraHMYECKHX COEIMHEHUSX; 3apsAl HOHa IO
XUMUYECKOU (opMyIie; XapakTep Cpeabl B BOJIHBIX PAacTBOpax KHCIOT W IIEIOYeH, mun
KPUCMAIUYECKOU PeUEMKU KOHKPEMHO20 eujecmaed;

packpbiBaTh cMmbica [lepuoanueckoro 3akona J[.MI. MenneneeBa U JE€MOHCTPUPOBATH €TO
MOHUMAaHUE: OnuUcvLl8ams U xapakmepusoeams Tadnuunyro (opmy Ilepuoanyeckoil cuctemsl
XUMHUYECKHUX JJICMCHTOB: pa3liidaTh TMOHATHS «TJIaBHas moArpymnmna (A-rpymnma)» u «mobodHast
noarpynmna (b-rpymma)», mMaible U OONBIINE MEPHOIBL, COOMHOCUmMb O0003HAYCHHUS, KOTOPBIC
UMEIOTCS B TEPUOJUYECKON TabNuIle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 2JIEMEHTOB (COCTaB M 3apsl spa, o0IIee YMUCiIo dJIEKTPOHOB U paclpe/esieHne uxX
MO0 JJICKTPOHHBIM CJIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U WX COCIMHEHUH B Mpeesiax MajbIX MEPUOJIOB U TIIaBHBIX MOJITPYIII C
Y4ETOM CTPOCHHS UX ATOMOB;

KIacCU(PUIIUPOBATh XUMUYECKHE DIEMEHTHl; HEOPraHMYECKHWE BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P deKTy, 1o
W3MEHEHUIO CTETICHEW OKUCICHUS XUMUYECKHUX JIEMEHTOB) C OTIOPOIl HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOMIME U CrenUupUIeCKe XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/Asi ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C OIIOPOM Ha CXEMBI;

COCTaBJIATh YPaBHEHUS DSJICKTPOJUTHYECKOW AUCCOIMALIMM KHUCJIOT, IIEJIOYEed M COJIEH;
MOJIHBIE W COKpAlI€HHbIE YypaBHEHHUS pEaKIMii HOHHOTO OOMEHa; ypaBHEHHUs peakiui,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUUYECKOW CBS3M MEXKIY BEIIECTBAMHU Pa3IUYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS; BO3MOXKHOCTH
MPOTEKaHUs XMMHUECKUX MPEBpaIlleHUH Tocye MPeABapUTEIbHOI0 00CYKIECHUS C MEearoroM;

BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB; MACCOBYIO JIOJIIO



XUMHYECKOTO 3JIEeMEHTa Mo (opMmyse COeAMHEHHS; MACCOBYIO JIOJNIO BEIIECTBa B PAacTBOPE;
MIPOBOJUTH PACUYETHI IO YPABHEHNUIO XMMUYECKOM PEAKLIMU C OMIOPOM Ha aJTrOpUTM;

cleoBaTh  IIpaBWJIaM  IIOJb30BAaHUS ~ XMMHUYECKOW TOoCcyloll U J1abOpaTOPHBIM
o0opynoBaHHEM, a Takke I[paBWiIaM OOpalleHUsl C BelleCTBAMH B COOTBETCTBUU C
UHCTPYKIMSAMU IO BBIMOJHEHUIO J1a00paTOPHBIX XHMHUYECKHUX OIBITOB IO MOJYyYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHUAKa M YTIICKUCIIOTO ra3a);

IIPOBOAMUTH PEAKIMM, IOATBEP)KIAIOIINE KAaYECTBEHHBIM COCTaB pPa3jIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpHUI- OpomMui-, HOAMuI-, KapOoHaT-, docdaT-, cUIMKaT-,
cynbdar-, TUAPOKCUA-UOHBI, KATHUOHBl aMMOHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENBHON JESATEIbHOCTH — aHalu3 M CHUHTE3,
cpaBHEHHE, 00O0OIIEHNE, CUCTEMATU3aIUIO, BBISBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3eH — IUis
M3Y4YEHHUsI CBOMCTB BELIECTB U XUMHUUYECKUX PEAKLUM; €CTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS —

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

KpuTtepuun (HopMbI) OLIEHOK 110 XUMUH JJ1s o0y4amuxcs ¢ OB3.
OuneHka yCTHOrO 0OTBeTA.

OrMmerka «5». OTBET MOJIHBIA M NpPaBUIbHBIN Ha OCHOBAaHUHU M3YYEHHBIX TEOPUH;
MaTepuail HM3JIOKEH B OMNPEASICHHOW JIOTMYECKOW TMOCJEIOBATEIIFHOCTH, JIUTEPATYPHBIM
SI3IKOM; OTBET CAMOCTOSITEJIbHBIN.

OtrMmerka «4»: OTBET MOJHBIM W TPAaBWIbHBIA HAa CHOBAaHUM HU3YyUYEHHBIX TEOPUH;
MaTepuagd W3JI0KEH B OINPENEJICHHON JIOTUYECKOW TIOCJIeOBATEILHOCTH, MPHU OTOM
JIOITYIIIEHBI JIBE-TPH HECYIIIECTBEHHBICOMNOKH, UCTIPABIICHHBIE 0 TPEOOBAHUIO YUUTEIIS.

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

OTmeTrka «2»: TpU OTBeTEe OOHAPY)KEHO HEMOHMMAaHWE OOYYaIOIIMMCS OCHOBHOTO
COJIepXaHusl Y4eOHOro MaTepuana WM JIOMYIIEHBl CYIIECTBEHHBIEC OIMHMOKH, KOTOpPHIS
yyaluics He MOXKET UCIPABUTh MPU HABOJISIIIMX BOMPOCAX YUUTENSI, OTCYTCTBUE OTBETA.

OueHka IKCNEPUMEHTAIbHBIX YMEHHIA.

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

OTMeTKka «5»: paboTa BBITIOJHEHA IMOJHOCTHIO W MPABHIBHO, CHIENIaHBI MPABUILHbBIC
HaOIOACHUSI H BBIBOJBI; OKCIEPHMEHT OCYIIECTBICH MO IUIAHYy C YYeTOM TEXHUKH
0e30macHOCTH W mpaBuia paboOThl C BelleCTBAMH H  OOOpPYJIOBaHHEM; MPOSBJICHBI

OpPraHu3allMOHHO - TPYAOBbIE YMEHHs, MOJJECPKUBAIOTCS YUCTOTa padoyero mecra u



MOPSAOK (Ha CTOJIE, SKOHOMHO HMCITOJb3YIOTCSI PEaKTUBBI).

OtMeTKa «4»: paboTa BBINOJHEHA MPABWJIHHO, CHCIAHBI MPaBWIbHBIC HAOTIONCHUS U
BBIBOJIBI, HO TIPU JTOM OKCIEPHUMEHT TIPOBEICH HE TOJHOCTHIO WM JOIYIICHBI
HECYIIIECTBEHHBIE OIIMOKHU B pa0OTe ¢ BEIIECTBAMH U 000pPYI0BAaHUEM.

OtMeTka «3»: paloTa BBINOJHEHA MPABUJIBHO HE MEHEE YEeM HAlOJIOBUHY WIIH
JIOTYIIIEHAa CYIISCTBEHHAS OIIMOKAa B XOJI€ IKCIEPUMEHTa B OOBSICHECHHH, B O(QOPMIICHUU
paboThl, B COOJIFOAEHUHM TIPAaBHJI TEXHHUKH OE30MACHOCTH Ha pPaboTe C BEIIECTBAMHU U
000py1I0BaHMEM, KOTOpasi UCIIPABISIETCS O TPeOOBAaHUIO YUUTEIIS.

OrMmerka <«2»: pgomymieHsl nBe (M 0ojee) CymieCTBEHHbIE OIMUOKM B XOJE:
AKCIIEpUMEHTa, B OOBSICHCHUH, B 0)OPMIICHHU pPabOTHI, B COOJIIOACHUH TPABUI TEXHUKH
06e301acHOCTH MpU paboTe ¢ BemecTBaMU U 000PYyI0BaHUEM, KOTOPBIE YUAITUKCS HE MOXKET
HCTPAaBUTHh Ja)ke IO TpeOOBaHUIO y4HUTENs, pabdoTa HE BBINOJIHEHA, Y OOydYarolerocs
OTCYTCTBYET dKCIIEPUMEHTAIbHbIC YMEHUS.

OneHka yMeHHUil pemiaTh pacueTHbIe 3aJa4M.

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

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

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

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

OneHka NMUCbMEHHBIX KOHTPOJIBHBIX PadoT

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

OtrMeTka «4»: OTBET HEMOJHBIM WM JOMYyHIEHO He Oosiee ABYX HECYUIECTBEHHBIX
OmHOOK.

Otrmerka «3»: paboTa BHINOJHEHAa HE MEHEE YeM HAIOJIOBUHY, JOMYIIeHAa OJHA
CYyIIIECTBEHHAs] OMMOKA W IMPU STOM JBE-TPU HECYIIECTBEHHBIE.

OTMeTKka «2»: paboTa BBINIOJIHEHA MEHBIIE YEeM HAMOJOBHHY W COJICPIKHUT
HECKOJIBKO CYIIIECTBEHHBIXOMINOOK; paboTa HE BHITIOIHEHA.

Ounenka TecToBbIX padoT.

JlJ1st TecTa 3 ISITH BOIIPOCOB:

- HET OIIMOOK — OIIEHKA «5»;

- OHA OIIMOKA — OIIEHKA «4»;



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

- 25-30 npaBUIIBHBIX OTBETOB — OIICHKA «5»;

- 19-24 npaBHIBLHBIX OTBETOB — OIICHKA «4;

- 11-18 npaBHIBLHBIX OTBETOB — OIICHKA «3%;

- MEHbIIIE 10 MPaBUJIBHBIX OTBETOB — OLICHKa «2».



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Hcnons3oBanu
KonnuecTBo yacos .
Ne Tema yuebHoro Tpaxra | Komrpon S0P/ JlesTeNnbHOCTh YUUTENS C YIETOM IPOTrpamMMBbl oGopynoBaHus
I/ 3aHSITHUS HOP BOCIIUTAHUS
Bcero €CKHe bHBIE neHtpa «Touka
pabotel | paboOThI pocTay
Pasznea 1. [lepBonayajibHbIe XMMUYECKHE TOHATHS
1.1 | Xumua — 7 2 bubnnorexka HOK 1) YcranaBnuBaeT JOBEPUTENbHbBIE OTHOLIECHUS JaTuux
BakHast 00J1aCTh https://m.edsoo.ru/ff | mexxay yuurenem u 00y4aromumcs, TEMIIepaTyphl,
€CTECTBO3HAHUS U 0d210c CIOCOOCTBYIOIIUX ITO3UTUBHOMY BOCIPUSATHIO CIIUPTOBKA,
MPAKTUYECKOU https://m.edsoo.ru/ff | ysamumucs TpeboBaHuil u IPOCHO yUUTEIS; JATYUK
NEeSATeTbHOCTH 0d227e 2) [IpuBnekaeT BHUMaHHUE 00YYaIOIIUXCS K AJIEKTPOIIPOBO
YeJI0BEKa. https://m.edsoo.ru/ff | ieHHOCTHOMY acneKTy U3y4aeMbIX Ha YPOKE JTHOCTH.

0d23dc
https://m.edsoo.ru/ff
0d26ca
https://m.edsoo.ru/ff
0d28c8

SIBJICHU, TIOHSITUH, TPUEMOB;

3) ®opmupyeT y 00ydaromuxcs KyJabTypy 3/I0pOBOTO
u 6e30macHOTo 00pasa KU3HH;

4) CTpoUT BOCIUTATENBHYIO NESTEIBHOCT C YUETOM
KYJbTYPHBIX Pa3JIuyuil J€TEH, MOJ0BO3PACTHBIX U
WHIUBUIYaAIbHBIX OCOOEHHOCTEH.
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

1.2

BemecTBa u
XUMUYECKUE
peaKkIuu.

14

bu6nmmoreka [IOK
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 o0ydaromuxcs KyJabTypy 310pOBOTO
u OezomacHoro obpasa KU3HHU;

3) [IpuBnekaer BHUMaHUE 00yJarOITUXCS K
LIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSITUH, TPUEMOB;

4) CtpouT BOCIIUTATEIBHYIO JEATEIBHOCTh C YUETOM
KYJIbTYPHBIX pa3inuuil AeTei, OJ0BO3PACTHBIX U
WHNBUIYAIHBIX OCOOCHHOCTEH.

Jatamk
TEeMIIepaTyphl.
JlaTtunk
AJIEKTPOIIPOBO
JTHOCTH.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Pa3znen 2. Baxkneiinue npeacTraBuTe/ M HEOPraHNYeCKNX BellecTB

2.1 | Bo3myx. bubnuorexa HOK 1) [TpoekTupyeT CUTyaIuu U COOBITHS, [Ipubop must
Kuciopon. https://m.edsoo.ru/ff | pa3BuBaromue KyIbTypy MEpPEKUBAHHIA U orpeeaeHuUs
[TonsTre 06 00448e [IEHHOCTHBIC OPUEHTAIIUU PeOCHKA; cocraBa
OKCH/IaX. https://m.edsoo.ru/ff | 2) Yupasnser y4eOHBIMH rPYIIIaMU C HETBIO BO3/IyXa.

0d4614 BOBJICUCHUS O0YJAIOIIUXCS B TIPOIIECC O0yUYCHUS U
https://m.edsoo.ru/ff | BocriuTanus, MOTUBUPYS UX y4eOHO-

0d497a MIO03HABATEJIBbHYIO JACATCIBHOCTD;
https://m.edsoo.ru/ff | 3) Peanusyer BocriuraTeabHbIC BO3MOKHOCTH B
0d4790 Pa3NIUYHBIX BUAAX JIEATEIFHOCTH 00YJaIONINXCs Ha
https://m.edsoo.ru/ff | ocHOBe BOCIIPHSATHS DIIEMEHTOB JAE€HCTBUTEIHHOCTH:
Od4c4a Ha0JII0/ICHUE 32 IEMOHCTPALUSAMU YUUTEIIS,
https://m.edsoo.ru/ff | mpocmoTp y4eOHBIX HUIBLMOB.

Od4ae2

2.2 Bonopon. bu6nuoreka [IOK 1) Onupaercs Ha )KU3HEHHBIHN OMBIT 00yYarOIIUXCs, JlaTumk
[TonsTre o https://m.edsoo.ru/ff | npuBoas AeHCTBEHHBIC TPUMEPHI, 00pa3bl — U3 TEMIIEPATYPHI.
KUCJIOTaX U 0d4ddo OJM3KUX UM KHUT, GUILMOB U T.1I. JlaTunk
COJISIX. https://m.edsoo.ru/ff | 2) CTpouT BOCIUTATENBHYIO IEITEIBHOCT C YIETOM | 3JIEKTPOIPOBO

0d4ddo KYJbTYPHBIX PA3JIUUHii J€TEH, TOJIOBO3PACTHBIX JTHOCTH.
https://m.edsoo.ru/ff | urTUBUAYATBHBIX OCOOCHHOCTEH;

0d50d2 3) AHaJM3UpyeT pealbHOE COCTOSIHHE JIeT B
https://m.edsoo.ru/ff | yae6HOM Kitacce

0d4ddo

https://m.edsoo.ru/ff

0d4f42

https://m.edsoo.ru/ff

0d542e

https://m.edsoo.ru/ff

0d55a0

https://m.edsoo.ru/ff

0d5708

2.3 | Bona. PacTBopsrI. bubmmoreka [IOK 1) AHanu3upyeT pearbHOE COCTOSIHHE JIeT B Hartunk pH.
[Tonsarue 06 https://m.edsoo.ru/ff | yaeOHOM KItacce; Jlatuuk



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40

OCHOBaHHSX. 0d5b40 2) [ToGyxmaet oOyJaronuxcs CoOII01aTh HA YPOKE | TeMIIepaTyphl.
https://m.edsoo.ru/ff | npuHIMITEl yUeOHOMN TUCIMILIMHBI U JlaTuuk
0d5eba CaMOOpraHU3aIlHH; JIEKTPOITPOBO
https://m.edsoo.ru/ff | 3) CTpouT BOoCIUTATENBHYIO IESTEIBHOCTh C Y4ETOM | THOCTH.
006342 KYJIbTYPHBIX Pa3JIMuuil JETEH, MMOJIOBO3PACTHBIX U
https://m.edsoo.ru/ff | uHIUBHIYaIEHBIX OCOOCHHOCTEH.
0d664e
https://m.edsoo.ru/ff
0d664e

2.4 | OcHOBHBIC 11 bubnuorexa [JOK 1) 3amminaer UHTEPECHl U IOCTOMHCTBO Hudposoii

KJIACChI https://m.edsoo.ru/ff | oGy4aronmxcs, TOMOraeT AeTsAM, OKa3aBIIMMCS B MHKPOCKOIL.

HEOpPraHUYECKUX 0d664e KOH(IMKTHOW CUTYalluy W/WIN HEOJIaronpusTHHIX JHatuuk pH.

COEIMHEHUM. https://m.edsoo.ru/ff | ycnosusix; Jaruuk
0d664e 2) Peanmu3yet BocIuTaTeIbHbIE BO3MOKHOCTH B TEMIIepPaTypHI.
https://m.edsoo.ru/ff | pasnuuHBIX BUIAX AEATEIBHOCTH O0YYAIOIIUXCS: Jatunk
0d67ca CcaMOCTOsITeNIbHas paboTa ¢ y4eOHHKOM, padoTa C 3JIEKTPOIIPOBO
https://m.edsoo.ru/ff | HayuHO-mIOMYNIsIpHOU THTEPaATypOii, 0OTOOP U JTHOCTH.

0d67ca
https://m.edsoo.ru/ff
Odfee2
https://m.edsoo.ru/ff
Odfee2
https://m.edsoo.ru/00
ad9474
https://m.edso00.ru/00
ad9b7c
https://m.edso00.ru/00
ad9a50
https://m.edso0.ru/00
ad9och?2

CpaBHEHME MaTepuasa 1o HECKOJIbKHUM HUCTOUYHUKAM;
3) Peanu3yer Ha ypokax MOTUBUPYIOIIUI MOTEHIIAA
IOMODAa, Pa3psKaTh HANPSYKEHHYI0 00CTaHOBKY B
KJ1acce.

Pa3nen 3. [lepuoauyeckuii 3akon u [lepuoguyeckas cucrema xumudeckux 3j1eMmentToB /I. . MenneseeBa. CTpoeHue aTOMOB. XUMHYeCKAasl CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEILHbIE PE€aKIIum

3.1

| Mepuommuecknii | 8

| Bu6muotreka IIOK

| 1) IpoekTHpyeT CUTYALHH U COOBITHS,

| Jaruuk



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3aKOH H https://m.eds00.ru/00 | pa3BuBaroNIUE KYIbTYPY IEPEKUBAHHI U TEMIIEPaTypPHI,
[lepuonuueckas ad9ffa [ICHHOCTHbIE OpUEHTALMN peOeHKa; CIHMPTOBKA,
crcTemMa https://m.eds00.ru/00 | 2) UHuuupyer U moaaepKuBaeT JaTYHK
XUMHAYECKHUX adab2c UCCIICI0BATEIIbCKYIO ICSTEIBHOCTh OOYYAIOIIUXCS B | 3JICKTPOIPOBO
snemenTos /1. . https://m.eds00.ru/00 | pamkax peaau3alii KMH HHIMBHIyaTbHBIX U JTHOCTH.
Meneneesa. ada52c I'PYHIIOBBIX MCCICAOBATCIILCKUX IIPOCKTOB;
CrpoeHue aToMma. https://m.eds00.ru/00 | 3) CoTpyaHHYaET C APYTHMH II€IArOrHYECKIUMHU

ada342 pabOTHUKAMU H JPYTUMH CIIEIIHATNCTaMH B

https://m.eds00.ru/00 | pereHHU BOCIUTATENBHBIX 3a/1a4.

ada6bc

https://m.edsoo.ru/00

ada824

https://m.edsoo.ru/00

ada96e

3.2 | Xumuueckas 7 bubnmnoreka [HOK 1) Onupaercs Ha )KU3HEHHBIN OMNBIT oOyJaromuxcs, | JaTdauk

CBSI3b. https://m.eds00.ru/00 | npuBOs NeHiCTBEHHBIC IPUMEPHI, 00pa3bl — U3 TEMITEPaTYPBI.
OKUCIUTEIHLHO- adac34 ONMU3KUX UM KHUT, ((UIBMOB H T.1. JlaTunk
BOCCTaHOBHTEIBH https://m.edso00.ru/00 | 2) Beika3siBaeT CBOM HHTEpPEC K YBICUCHUSM, JIIEKTPOIIPOBO
bI€ PEaKIIHH. adaab8 MeuTaM, KH3HEHHBIM IIJIaHaM, TipodieMam JTHOCTH.

https://m.eds00.ru/00 | meteit/00yuarOMUXCs B KOHTEKCTE COIEPIKAHMS Jaruuk

adae28 y4eOHOT o NpeMeTa; HaIpsOKEHUS.

https://m.eds00.ru/00 | 3) ®opMupyeT y 00ydarouuxcst KyabTypy 310pOBOTO

adb076 u Oe3omacHOro o0pasa >KU3HH;

https://m.eds00.ru/00 | 4) Peanu3yer BOCIUTATEIHHBIC BO3MOKHOCTH B

adb076 Pa3IMYHBIX BUJAX JAEATEIbHOCTH 00YJAIOIIUXCS Ha

https://m.eds00.ru/00 | ocHOBE BOCTIPHSTHS DJIEMEHTOB JICHCTBUTEIBHOCTH:

adb486 HaOII0/IeHUE 32 IEMOHCTPAIIUSIMHU YUUTEIs,

IPOCMOTP y4eOHBIX (PUIHLMOB
O0mee KoJM4YECTBO 68

yacoB

9 KJIACC



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

KonnuectBo yacos Hcnonb3oBanue
Ne Tema yuebHoro S0P/ JlesTeNnbHOCTh YUUTENS C YIETOM IIPOTrpamMMBbl 000pyI0BaHUS
n/n 3aHATHSA Hpakru | Kourpo LHOP BOCHHUTaHUS uenrpa «Touka
Bcero | yeckue | nbHBIE pocra»
paboThl | paboOThI
Pa3nea 1. BemecTBo U XMMHYeCKHE peaKIMU

1.1 | I[loBTOpeHue u 5 1 bubnmnoreka [HOK 1) YcranaBiuBaeT J0BEPUTEIIbHBIC OTHOIICHHUS Hudposoii
yriryOsieHue https://m.eds00.ru/00 | mexay yuuteneM u 00ydaroumMcs, MHKPOCKOII.
3HaHUH adb59e CHOCOOCTBYIONIMX TTO3UTUBHOMY BOCIIPHSITHIO Hartuuk pH.
OCHOBHBIX https://m.eds00.ru/00 | y4ammmMucs TpeOOBaHUN U IPOCHO YUUTEIIS;
pasnenoB Kypca 8 adb6bh6 2) TToOyskmaeT 00yJaronuxcst COOI0aTh Ha yPOKe
KJacca. https://m.eds00.ru/00 | oOmenpUHATHIE HOPMBI TIOBEICHHUS, PABUIIA

adb7e2 OOIIEHHS CO CTAPUIMMU (YIUTEIIAMHE) U

https://m.eds00.ru/00 | cBepcTHUKamMK (0OyUYArOIIIUMHUCH);

adbac6 3) Ioamep:KuBacT B JETCKOM KOJUIEKTHBE
JIeTIOBYIO, IPYKeT00HYI0 atMochepy;
Nunmunpyer o0ydaronmxcst K 00CyXIeHHUIO,
BBICKA3bIBAHUIO CBOCTO MHEHHSI, BBIPAOOTKE CBOETO
OTHOUICHUS IO TIOBOJY TIOJIy4aeMOi Ha YpOKe
COLIMAJILHO 3HAYUMOM MH(OPMALINH.

1.2 | OcHoBHBIE 4 bubnuoreka [JOK 1) CTpouT BOCIIUTATENBHYIO JEITEIBHOCTD C Jatunk pH.
3aKOHOMEPHOCTH https://m.eds00.ru/00 | ydeToM KyJabTYpHBIX Pa3IHUMid ACTEH, Jarauk
XHUMHYECKHX adbchO MI0JIOBO3PACTHBIX Y WHAWBHUYaTbHBIX TeMITEPaTypPHlI.
pEaKIvii. https://m.eds00.ru/00 | ocobeHHOCTEIH; Jlatuuk

adbe9a 2) IlpuBnekaeT BHUMaHUE 00YJarOIIUXCS K AIEKTPOIPOBO,T
https://m.eds00.ru/00 | 1IEeHHOCTHOMY aCIEKTy U3ydaeMbIX Ha YPOKE HocTH. JlaTunk
adc28c SIBJICHUH, IOHATHH, TPUEMOB; HaIPsHKECHHS.

https://m.edso0.ru/00
adcade

3) AHaNM3UpYyeT pealbHOE COCTOSIHUE JIeT B
yueOHOM KJ1acce;

[IpuBnekaer BHUMaHHE 00yUYaOIIUXCSI K
o0cyx1aeMoii Ha ypoke HH(pOpMaLuy,
AKTHUBU3aIIUH MMO3HAaBATEIILHON ACATCIIbHOCTHN
00yJaromuxcs.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

1.3 | DnekTponuTHyuec bubmuorexa [JOK 1) CorpynHu4aeT ¢ APyruMu neaaroruaecKuMu Haruuk pH.
Kasi JUCCOLIMAITHSL. https://m.eds00.ru/00 | paGoTHUKaMK U IPYTUMH CIICHUATHCTAMH B Hatauk
XuMudeckue adcd68 pELICHUH BOCTIUTATENIFHBIX 33/1a4; TeMITEPaTyPHlI.
peakiuu B https://m.edso00.ru/00 | 2) Ynpasser yueOHbIMU IPYIIIIAMU C HEITBIO Jarunk
pacTBopax. add448 BOBJICUCHUST 00YJAIOITUXCS B IPOLIECC OOYUEHUS U | DIIEKTPOIPOBOJ]

https://m.edso00.ru/00 | BocniTaHusi, MOTHBUPYSI UX y4eOHO- HOCTH.
add5d8 [I03HABATEIBHYIO JICATEILHOCTD;
https://m.eds00.ru/00 | 3) 3ammuIiaeT KHTEPECHl U JOCTOUHCTBO
add8h2 00yJaroIIMXCsl, TOMOTaeT JETAM, OKa3aBIIMMCS B
https://m.eds00.ru/00 | koH(IMKTHOW CUTYAIIMU W/ WX HEOIArONPHSTHBIX
add9d4 YCIIOBUSX;
https://m.edso00.ru/00 | 4) Peanu3yet BoCIUTATEIbHBIC BO3MOYKHOCTH B
addd12 Pa3IUYHBIX BUAAX JACATEIbHOCTH O0YJaOIINXCS:
https://m.edso00.ru/00 | camocTrosiTennbHasE paboTa ¢ yueOHUKOM, padoTa ¢
addbfa HAYYHO-TIOMYJIIPHO#M JIUTEpaTypoid, 0TOOp U
https://m.eds00.ru/00 | cpaBHeHHME MaTepHaa M0 HECKOJIbKHM
addecO HCTOYHUKAM.

Pa3nes 2. HemeTassibl M MX COeIMHEHUS

2.1 | Obmas bubnuoreka [JOK 1) AHanu3upyeT pealbHOEe COCTOSIHUE e B Jatunk pH.
XapaKTePUCTHKA https://m.eds00.ru/00 | yueGHOM Kiacce; Ammapat Juist
XHUMHYECKHX addfe2 2) IlpuBrekaeT BHUMaHHE O0YUYAIOLIUXCS K HPOBEJICHUS
anemMeHToB VIIA- https://m.edso00.ru/00 | o6cyxaaemoii Ha ypoke HH(GOPMAIIUH, XHUMHYECKIX
TPYIIIBL. adel04 aKTHBU3AIMH TIO3HABATEIBEHON IS TEIbHOCTH TIPOLIECCOB
[anoreHs!. https://m.eds00.ru/00 | oGyuarormxcs; (AITXP).

ade348 3) Opranmusyer paboTy 00y4JaromuXxcs ¢ couuanbHo | JlaTuuk xmopun-
https://m.eds00.ru/00 | 3HaunMoit HHpOpMAaIIKEH, MOoTydYaeMoil Ha YpOKe, | HOHOB.
ade488 00cCyX1aTh, BBICKa3bIBATh MHEHUE;

[ToGyxnaeT oOyJaronuxcsi COOMI0IaTh HA YPOKE

NPUHIMIB Y9eOHOH JUCIUILTHHEI U

CaMOOpPraHU3aIHH.

2.2 | Obmas bubnmoreka [IOK 1) Peanu3zyer Ha ypokax MOTUBUPYIOIIUN Jatuuk pH.
XapaKTEePUCTHKA https://m.eds00.ru/00 | moTeHIMan FoMOpa, pa3psuKaTh HAMPSHKSHHYTO Anmapar st
XUMHYECKHX adeb4a 00CTaHOBKY B KJIacce; IPOBEJECHUS



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

ay1eMeHTOB VIA-
rpynnsl. Cepa u
€€ coeIMHEHN.

https://m.edsoo.ru/00
adeb4a
https://m.edsoo.ru/00
ade802
https://m.edsoo.ru/00
adea28
https://m.edsoo.ru/00
adec8a
https://m.edsoo.ru/00
adec8a

2) [IpoekTupyeT cuTyanuu u COOBITHS,
pa3BUBAIOIINE KYJIbTYPY MEPEKUBAHUN U
LEHHOCTHBIE OPUEHTAIlUU peOCHKA;

3) Uannuupyet u noaaepKuBaeT
UCCJIEIOBATEIbCKYIO ACSITEIbHOCTh 00Y4atOIINXCs
B paMKax peaqu3alii UMU HHIUBUIYAIbHBIX U
IPYNIOBBIX UCCIIEI0BATENIbCKUX TPOEKTOB.

XUMHYECKUX
peakuui
(AIIXP),
npubop s
MOJTyYeHUSs
ra3oB WIH
anmapar Kunna.

2.3 | OOmas 8 bubnmnoreka [HOK 1) Onupaercs Ha )KU3HEHHBIN ONBIT oOy4Jaromuxcs, | Jatuuk pH.
XapaKTepUCTHKA https://m.eds00.ru/00 | npuBO/s NEHiCTBEHHBIC PUMEPHI, 00pa3bl — U3 Jarank
XMMHYECKHX adeeab OJM3KUX UM KHHT, (PUIIEMOB U T.JI. AIIEKTPOIIPOBOJ
3JIeMEHTOB VA- https://m.eds00.ru/00 | 2) Beika3siBaeT CBOM HHTEPEC K YBICUCHHUSM, HocTH. JJaTunk
rpynnsl. A3or, adf004 MeuTaM, JKU3HEHHBIM IIJIaHaM, TIpodsieMam TeMITEpaTypHI,
dochop u ux https://m.eds00.ru/00 | meteit/00yuarONUXCs B KOHTEKCTE COIEPIKAHHMS ammapar s
COEIMHEHUS. adf180 y4eOHOT o NpeMeTa; IIPOBEICHHUS

https://m.eds00.ru/00 | 3) dopmMupyet y 00ydarouuxcs KyabTypy XUMHAYECKHX
adf306 3JI0pPOBOTO U OE30M1aCHOr0 00pa3a >KU3HU; peakuui
https://m.eds00.ru/00 | 4) Peanu3syet BoCIUTATEIbHBIE BOBMOYKHOCTH B (AITXP).
adf518 pa3IMYHBIX BUJAX JAESITENbHOCTH 00yJaromuxcs Ha | JlaTyuk HUTpat-
https://m.eds00.ru/00 | ocHOBE BOCTIPHSTHS JJIEMEHTOB JICHCTBUTEILHOCTH: | HOHOB.

adf68a HaOII0/IeHUE 32 IEMOHCTPAIIUSIMU YUUTEIs,

https://m.eds00.ru/00 | npocMoTp y4eOHBIX HUITBMOB.

adfc20

2.4 | Obmas 10 bubmmotexa [JOK 1) TTo6yxmaeT oOyuarommxcs codaroaath Ha ypoke | Jlarumk pH.
XapaKTepUCTHKA https://m.eds00.ru/00 | oOmmenprHATEIE HOPMBI TIOBEJICHHUS, TPABHIIA Jarunk
XUMHYECKHX adfd9c OOIICHUS CO CTapIIMMHK (YIUTEIISIMH) U AJIEKTPOIIPOBO,T
anemMeHToB [VA- https://m.eds00.ru/00 | cBepcTHHKaMK (00YUIAFOIIIUMUCS); HocTHU. J[aTunk
rpymibl. YTiaepos adfebe 2) Topnep>kuBaeT B IETCKOM KOJIJICKTHBE TEMITEPaTYPhI,
U KPeMHUI U uX https://m.edso00.ru/00 | zenoByto, IpyKeMOOHYIO aTMOChEpY; anmapar ajis
COCIMHEHMUSI. ae006¢c 3) Unuimupyet 00y4Jaromuxcs K 00CyKIeHUO, PO BEICHUS

https://m.eds00.ru/00 | BeICKa3bIBaHMIO CBOETO MHEHHSI, BBIPAOOTKE CBOETO | XMMHUYECKHX



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

ae006¢c OTHOIIICHHUS 110 TTIOBOJIY TOJIy4aeMOl Ha YpOKe peaKIuii
https://m.eds00.ru/00 | cormanbHO 3HAYMMO¥ HHGBOPMALIUH; (AITXP).
ae027e CTpouT BOCTIMTATEIIbHYIO JIEATEILHOCTD C yYETOM
https://m.eds00.ru/00 | KyabTYpHBIX PAa3JIUUUii JETEH, TIOJIOBO3PACTHBIX U
ae054e WHIUBHIYAIBHBIX OCOOEHHOCTEH.
https://m.edso0.ru/00
ae080a
https://m.edso0.ru/00
ae0bf2
https://m.edso0.ru/00
ae0el8
Pa3nes 3. MeTasiibl M X COeIMHEHUSI
3.1 | OOmwme cBoiictBa | 4 bubnmnoreka [HOK 1) TlpuBnekaeT BHUMAaHUE OOYUYAFOIIIUXCS K [Tpubop nis
METaJLJIOB. https://m.eds00.ru/00 | IEeHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKE HOJTY4CHHS

ael03e SIBJICHUH, IIOHATHH, IPUEMOB; ra3oB HIH
https://m.eds00.ru/00 | 2) AHamu3upyer peasbHOE COCTOSTHHE JCIT B amrmapar
aell156 y4ueOHOM KJIacce; Kumnma. gatunk
https://m.edso00.ru/00 | 3) IIpuBnekaeT BHUMaHHE O0YYAIOIINXCS K IIEKTPOTIPOBO/T
aell156 o0cyx/1aeMoii Ha ypoke HHpOpMaLuy, HOCTH, JaTYUK
https://m.eds00.ru/00 | akTHBH3aIMK TTO3HABATEILHOW JAESATEIBHOCTH JTABJICHHUSI.
ael278 o0ydaromuxcs;

4) Opranusyet paboTy 00yJaroIUXCcs C COLMATBHO

3HaYMMOI nH(popManMen, mosyyaeMol Ha ypoke,

00CyX/1aTh, BBICKa3bIBATh MHEHUE;

[TobOyxmaet oOyuaronuxcs coOI0IaTh Ha YPOKE

NPUHIUIB YIeOHON TUCIUTLTHHBI 1

CaMOOpPraHU3alINH.

3.2 | Baxneiimme 16 bubnnorexka HOK 1) 3amuniaetr HHTEPECHl U JOCTOMHCTBO Hatuuk pH,
METAJUILI U UX https://m.eds00.ru/00 | oOy4aromuxcs, TOMOTAeT JACTSIM, OKa3aBIIUMCS B ATYUK
COCIMHEHMUS. ael4b2 KOH(JIMKTHOM CUTYyalluy W/WJIA HEOJIaroNpUsITHBIX | AJIEKTPONPOBOJL

https://m.edso00.ru/00 | ycnoBusx; HOCTH, JATYUK
ael5e8 2) Peaniuszyet BocnuTaTenbHbIE BOBMOXHOCTH B JTABJICHUSI.

https://m.edso00.ru/00

Pa3JIMYHBIX BUAAX OCATCIILHOCTU 06yanOIJ_II/IXCHI



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

ae1886
https://m.edso0.ru/00
aelae8
https://m.edso0.ru/00
aelc64
https://m.edso0.ru/00
ae1d86
https://m.edso0.ru/00
ae35e6
https://m.edso0.ru/00
ae3de8
https://m.edso0.ru/00
ael750

CaMOCTOsITENIbHAs paboTa ¢ ydeOHMKOM, paboTa ¢
HAYYHO-TIOMYJISIPHOW JIUTEPAaTypoOi, 0TOOp U
CpaBHEHME MaTepuasa 1o HECKOJIbKIUM
HUCTOYHUKAM;

3) Peanusyer Ha ypokax MOTUBHUPYIOIIHI
MOTEHIIMAJ FOMOPA, pa3psiKaTh HAIPSDKEHHYIO
00CTaHOBKY B KJ1acce.

Pasnen 4. Xumus u okpyxaionias cpeaa

4.1

BemecTtBa n
Marepuabl B

KH3HHU YCJIOBCKaA.

bubmuorexa [JOK
https://m.edso0.ru/00
ae3f50
https://m.edso0.ru/00
ae4270
https://m.edso0.ru/00
ae4270

1) Ununmupyet 00ydaromuxcs K 00CyxIeHHIO,
BBICKA3bIBAHUIO CBOETO MHEHUS, BEIPAOOTKE CBOETO
OTHOILIEHHUSI 110 TOBOY MOJIy4aeMOW Ha ypOKe
COLIMAJILHO 3HAUYMMOM HH(pOpManny;

2) CTpOUT BOCIUTATENBbHYIO IEATEIBHOCTD C
Y4E€TOM KYJIBTYPHBIX Pa3JIMuni JETEH,
MTOJIOBO3PACTHBIX U UHJIMBUIyaJIbHBIX
0COOEHHOCTEMN;

3) IIpuBrekaeT BHUMaHUE 00YYAIOIINXCS K
[IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha YPOKE
SIBJIEHUU, TIOHSTUHI, IPUEMOB;

AHaM3UPYET peallbHOE COCTOSIHHE JIe] B y4eOHOM
KJjacce.

Jatunk pH.

OO01mee KOJIMYECTBO

4acoB

68



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

ITOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Homep ypoka | Homep ypoka Hlara
1O TTOPAKY B pasnene HaumeHnoBaHue TeMbl ypoka IPOBEICHUSI
ypoKa
Pasznea 1. [lepBonayajibHbIe XMMUYECKHE TOHATHS
1 1 [Ipenmer xumun. Ponp XuMuu B KU3HU Y€JIOBEKA. T€Jla U BEIIECTBA.
2 2 IToHsATHE O METO/1aX MTO3HAHUS B XUMUH.
3 3 IIpakTuyeckas padora Ne 1 «[IpaBuna paboTsl B 1aOOpaTOpuu U NpUEMBI 00paIIeHus ¢ 1a00paTOPHBIM
000pYyJIOBaHUEM.
4 4 UucTteie BemecTBa u cMecu. CriocoOBI pa3iesieHUs CMECeH.
S) 3) IIpakTnueckas padora Ne 2 «Pa3nenenue cMecell (Ha IpuMepe OUYUCTKU TOBAPEHHON COJIN ).
6 6 ATOMBI U MOJICKYJIBI.
7 7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB.
8 8 IIpocTeie U CII0KHBIE BEIIECTBA.
9 9 ATOMHO-MOJICKYJISIPHOE YUCHHE.
10 10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUEcKas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX
HIIEMEHTOB.
11 11 OTtHocuTenbHas aToMHasi Mmacca. OTHOCUTENIbHASI MOJIEKYJISIpPHAsT Macca.
12 12 MaccoBast 1011 XMMHYECKOT'0 3JIEMEHTA B COEIMHEHHUH.
13 13 KonunuecTto BemectBa. Monb. MossipHast macca.
14 14 Brruncnenus no xumuueckoi popmyie.
15 15 DU3NYECKNE U XUMUYECKUE ABJICHUA. XUMUYECKasi pEaKI[us.
16 16 IIpu3Haky 1 ycia0BHsI IPOTEKAHUSI XUMUYECKUX PEAKIIHIA.
17 17 3aKOH COXpaHEHUsI MAacChl BENIECTB. XMMUUYECKHE YPABHEHHS.
18 18 Brrauciienust KoamuecTBa, MacChl BENIeCTBA IO YPaBHEHUSIM XUMHUYECKHAX PEaKITHIA.
19 19 Knaccugukanus XuMHUecKuX peakluii (CoeTMHeHUs], pa3I0kKeHUs, 3aMellIeHHsI, 0OOMEHa).
20 20 M. B. JIoMOHOCOB — yU€HBIH-IHTIUKIIONETUCT. OOOOIICHIE W CUCTEMATH3AIIHSI 3HAHWIA.
21 21 KonTtpouabHnas padora Nel o reme «BemecTBa 1 XMMHUYECKUE PEAKIIMND.
Pa3nen 2. BaxkHelnue npeacTaBuTe 1M HEOPraHMYEeCKUX BELeCTB
22 1 \ Bo3nyx — cmech razoB. Cocra Bo3ayxa. Kuciaopoa — sneMeHT u npoctoe Beuectso. O30H.




23 2 dusnyeckre 1 XUMHIECKHE CBOMCTBA KUCIOpoa (peakIuu OKUCIeHUs, roperue). [TonsaTtre 06 okcumax.

24 3 Crioco6bl oTy4eHus1 KUCI0poJia B 1a00paTOpuu U MPOMBINIUIEHHOCTHU. [IpuMenenue kucioposa.

25 4 TennoBoi 3 PeKT XMMUIECKOUN peaKIuu, OHITHE O TEPMOXUMHYECKOM YPaBHEHHUH, DK30- U
HAOTEPMHUUYECKUX PEAKIIUSIX.

26 5 TommBo (HedTh, yrob U MeTaH). 3arps3HEHUE BO3TyXa, CIOCOOBI €0 MPeI0TBPAIICHHS.

27 6 [Tpaktrueckas padota Ne 3 o teme «lloydyeHue u coonpanue KUCIopoja, H3y4eHHUE ero CBOMCTBY.

28 7 Bogopon — anemeHT u pocToe BemecTBo. HaxoxieHne B mpupo/ie.

29 8 dusnueckue U XMMHUYECKHUE CBOMCTBA Bojiopoa. [I[pumeHeHue Boaopoa.

30 9 [ToHATHE O KUCIIOTAX U COJISX.

31 10 CrniocoOsl MostydeHus BOAOPOJa B TaOOPATOPHH.

32 11 IIpakTuyeckas pa6ora Ne 4 o reme «llonyuenue u cobupanue BOJOpOAa, U3yUYE€HUE €ro CBOKWCTBY.

33 12 Mounsipabiii 00bEM razoB. 3akoH ABorajipo.

34 13 Brruunciienus 00b€ma, KOJIMYECTBA BEIIECTBA ra3a 10 €ro N3BECTHOMY KOJIMYECTBY BEIECTBA WIIH
00BEMY.

35 14 Brruncnenns 00bEMOB ra3oB M0 ypaBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH ra3oB.

36 15 dusnueckre U XUMUYECKHE CBOMCTBA BOJIEI.

37 16 CoctaB ocHoBanwuii. [ToHsiTre 06 MHAMKAaTOpaxX.

38 17 Boma kak pactBopuress. HacklmeHHbIe 1 HEHACHIIICHHBIE paCTBOPHEI. MaccoBast 10JIs BEIIECTBA B
pacTBope.

39 18 Brruucnenusi, cBs3aHHBIEC C ONPEIeNIEHHEM MacCOBOM JIOJIM BEIIECTBA B PACTBOPE.

40 19 IIpakTuyeckasi padora Ne 5 o reme «lIpuroroBneHre pacTBOPOB € ONpeIeIEHHON MacCCOBOM J0JIeH
pPacTBOPEHHOTO BELIECTBAY.

41 20 O600mmenue u cuctematusanus 3Hanuii o teme «Kucnopon. Bogopoa. Bogay.

42 21 KonTtpoJuabHnas padora Ne2 o reme «Kucnopoa. Bogopon. Bonay.

43 22 Okcuipl: cocTaB, KJIacCU(UKaIsI, HOMEHKIIATypa.

44 23 [TonydeHne u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB.

45 24 OcHoBaHU: COCTaB, KJIacCU(pUKAIIH, HOMCHKJIATypa.

46 25 [TosryueHne U XUMHUYECKUE CBOMCTBA OCHOBAHUM.

47 26 Kucnotsl: coctas, kinaccudukaiys, HOMEHKIATypa.

48 27 [lonydyeHne u XuMHU4YecKue CBOWCTBA KUCIIOT.

49 28 Coinu (cpegHue): HOMEHKIIATypa, CiocoObl MOJTyYeHHs], XUMHUYECKHE CBOMCTBA.

50 29 IIpakTnyeckas padora Ne 6. Pemenue sxkciepuMeHTAIBHBIX 331a4 110 TeMe «OCHOBHBIEC KJIACCHI




HEOPTaHMYCCKUX COCAMHCHUI.
51 30 I'eHeTHuecKas CBsI3b MEXKAY KJIACCAMHM HEOPTaHMYECKUX COCTMHEHUH.
52 31 O06001enre u cucTeMaTu3anys 3HaHui 1Mo Teme "OCHOBHBIC KJIACCHI HEOPTaHUYECKUX COCTMHCHUI .
53 32 KonTpoabHas padora Ne3 no teme "OCHOBHBIE KJIACCHl HEOPTaHUYECKHX COSAMHEHUH'".

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyveckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. Ctpoenune aTomoB. XuUMHYeCKasi CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

54 1 [TepBbIe MOMBITKY KIIACCH(PUKAITUU XUMUYCCKUX AIEMEHTOB. [[OHSATHE O TPyIITax CXOAHBIX AJICMECHTOB.

55 2 Ilepuonuueckuii 3akoH u [leproanyeckas cucrema xumMuueckux siemeHToB JI. 1. Menaeneena.

56 3 [leproibl, TPYyIIIBIL, TOATPYIIIHL.

57 4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl.

58 5 CtpoeHue 3JIeKTPOHHBIX 0007104eK aTOMOB 31eMeHTOB [lepronnueckoii cucremsl JI. . Menpeneena.

59 6 XapakTeprucTuKa XMMHUECKOTO 3JIEMEHTa 110 ero nojoxeHuto B [lepuoanueckoii cucreme /1. .
MeHeneesa.

60 7 3nauenue [lepuonnueckoro 3akoHa s pa3BUTHs HayKu U npaktuku. 1. . MenneneeB — y4€Hbli,
MeJaror U rpakJJaHuH.

61 8 DIEKTPOOTPUTIATEIILHOCTh ATOMOB XUMUYECKHX JJIEMEHTOB.

62 9 WNonHas xumMuyeckast CBsi3b.

63 10 KoBasieHTHas oNsipHasi XUMUYECKas! CBSI3b.

64 11 KoBasneHTHas HenoyisspHasi XUMUYECKasi CBSI3b.

65 12 CrerneHb OKUCIICHUSI.

66 13 OKHCIUTENTEHO-BOCCTAHOBHTEIIHLHBIC PEAKITHH.

67 14 OKHCIUTENN U BOCCTAHOBUTEIH.

68 15 KontpoabHas padora Ned o reme «CtpoeHue atoma. XUMHUYECKAs CBS3hY.




ITOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
Homep ypoka | Homep ypoka Hlara
10 TOPAIKY B pasiene HaumeHnoBaHue TeMbl ypoka IIPOBE/ICHUS
ypoka
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
1 1 Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux 3iueMeHToB 1. 1. Meneneesa.
2 2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX NMEPHOIOB.
3 3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKNX BEIIECTB.
4 4 Buibl XuMudecko CBA3M U TUIIBI KPUCTAJIIMYECKUX PEIIETOK.
5 5 Kontpoabsnas padora Nel o reme «IloBropenue u yriybaeHue 3HaHHI OCHOBHBIX pa3/iesioB Kypea 8
KJ1accay.
6 6 Knaccuukanus XuMHUeCKUX peakiuii 0 Pa3IMyHbIM IPHU3HAKAM.
7 7 IlonsiTre 0 ckopocTH XUMHUYECKOH peakiiny. [IoHATHE 0 TOMOT€HHBIX U T€TEPOreHHBIX PEeaKLUsX.
8 8 ITonsaTHE O XUMHUYECKOM paBHOBECHH. PaKTOPBHI, BIUAIOIIUE HA CKOPOCTh XUMHUUYECKOMN peakluu U
10JIO)KEHHE XMMHUYECKOT0 paBHOBECHSL.
9 9 OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
10 10 Teopus snexTponuTHueckoi qucconranui. CUIbHbIE U Cl1a0ble AIEKTPOIIHUTHI.
11 11 HoHHbIE ypaBHEHUs peakiuil.
12 12 XUMHUYECKUE CBOICTBA KUCIOT U OCHOBAHUI B CBETE MPEACTaBIECHUI 00 3IEKTPOIUTHYECKON
JMCCOLAIIH.
13 13 XUMHUYECKHE CBOICTBA COJIel B CBETE MPEJCTABICHUM 00 3JIEKTPOJIUTHUECKON AUCCOIUAIIUH.
14 14 [ToHsiTHE O THAPOIN3E COJIEH.
15 15 O060011eHre ¥ cUCTeMaTH3aIMsI 3HaHU.
16 16 IIpakTnyeckas padora Ne 1. «PenieHne sKkClIepMMEHTAIBHBIX 3a1a49».
17 17 KonTtpouabHnas padora Ne2 o reme «NEeKTpOIUTHYECKAS AUCCOIMALINSL. XUMUYECKHE pEaKluu B
pacTBopax».
Paspnen 2. HemeTa/uibl M HX COeAMHEHUS
18 1 OO1m1ast XapaKTEpUCTHKA raJloreHoB. XMMHUYECKHE CBOMCTBA HA IPUMEpE XJIopa.
19 2 Xnoposogopos. CosisiHas KMCI0Ta, XMMUYECKHE CBOMCTBA, OJy4YeHUE, IPUMEHEHHE.
20 3 IIpakTnyeckas padora Ne 2 no teme «llomyueHnue constHON KUCIOTHI, U3YYEHHUE €€ CBOWCTBY.




21 4 Brruunciienus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUH, €CIIM OJTMH U3 PEareHTOB JIaH B U30BITKE.

22 5 OOm1ast XapaKTepUCTHKA IeMEHTOB VIA-TpymbL.

23 6 AnnorponHsle Moaudukanuu cepsl. HaxoxneHnue cepbl U €€ coequHEHNU B IpUpoie. XUMUYECKHE
CBOMCTBA CEPBI.

24 7 CepoBoaopoi, CTpoeHHe, (GU3NIECKUE U XUMUYECKHUE CBOKCTBA.

25 8 Oxcuipl cepbl. CepHast KHCII0Ta, (PU3MYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHHE.

26 9 XUMUYECKHE peaKklny, JIeXKalllie B OCHOBE IIPOMBIIIIIEHHOT'O CII0C00a MOJIy4YEHUsI CEPHOIN KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE OKPY)KAIOLICH CPeJIbl COSMHECHUSMU CEPBI.

27 10 Brruucienmne maccoBoil 1011 BBIXOAA MPOAYKTA PEAKIIIH.

28 11 OO01as xapakTepucTuKa 3J1eMeHTOB VA-Tpymnibl. A30T, paclipOoCTpaHEeHUEe B IpUpoie, GU3NYECKUE U
XUMHUYECKHE CBOKCTBA.

29 12 AMMUak, ero Gpu3NYecKrue 1 XUMUYECKHE CBOMCTBA, MOTYYeHHE U TPUMEHEHUE.

30 13 IIpakTnyeckas padora Ne 3 o teme «[lonmydyenne aMmuaka, M3y4eHUE €0 CBOWCTBY.

31 14 Oxcuasl a3ora.

32 15 A30THas KUCJI0Ta, €€ (U3NIECKHUE U XMMHUYECKHE CBOMCTBA.

33 16 Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE MUHEPAIbHBIX YA00peHHiA. XUMUYECKOe
3arpsi3HEHUE OKPY)KAIOLIEH cpeJibl COEJMHEHUSIMU a30Ta.

34 17 ®dochop. Oxcun pochopa (V) u bochopnas kucinora, puznueckre 1 XMMUIECKUE CBOWCTBA,
MOJTyYEeHHUE.

35 18 Hcnonb3oBanue pocaToB B KaueCTBE MUHEPAIbHBIX YA00pEeHUN. 3arpsa3HeHHE IPUPOIHOIN cpebl
¢docharamu.

36 19 Yriepon, pacipocTpaHeHUE B MPUPOJE, (PU3NIeCKHe U XUMUYSCKHE CBOMCTBA.

37 20 Oxcupl yriaepoja, ux (pu3nueckue U XMMUYeCKUe CBOMCTBA. DKOJIOTHYEeCKHe TPOOIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (IV).

38 21 VYrosbHas KUCIIOTA U €€ COJIH.

39 22 IIpakTnyeckas padora Ne 4 no teme "llonyuenue yriekucioro raza. KauectBeHHas peakius Ha
KapOOHaT-NOH".

40 23 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSX YIIIepoaa.

41 24 Kpemuuii.

42 25 CoennHenns kpemHusi. CWIIMKaTHAs IPOMBIIIJIEHHOCTD.

43 26 IMpakTuyeckas padora Ne 5. Pemenue skcriepuMeHTAIBHBIX 33]1a4 110 TeMe «BakHele HeMeTauTbl

1 UX COCOUHCHU).




44 27 O0001IeHre ¥ cucTeMaTh3alusd 3HaHui o TeMe «BaxHelmre HeMeTaIbl U UX COCIUHEHUY.
45 28 KounrpoabHnas padora Ne3 no reme «BaxkHelinme HeMeTauIbl U UX COCTUHEHUSD.
Pa3zgen 3. MeTa/JIBI M X COCTUHEHU ST

46 1 OO01mas xapakTeprcTUKa XUMUIECKHIX DJIEMEHTOB — METaJUIOB. MeTayuinyeckas CBs3b U
MeTaJJTM4ecKasi Kpucrauinyeckas pemérka. dusnueckue CBOCTBa METAJIOB.

47 2 XUMHUYECKUE CBOMCTBA METAJIOB. DJICKTPOXUMHUYECKUH PsiJl HANIPSHKEHUH METaJJIOB.

48 3 O61ue cnocoObl nonydeHus: metamioB. CruiaBbl. Beluncinenus no ypaBHeHUsIM XUMUYECKUX peakLui,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT MPHUMECH.

49 4 [loHsITHE O KOPPO3HM METAILIOB.

50 5 [lemouHbIC METAJLIBI.

o1 6 Oxcupl M THUJIPOKCHIBI HATPUSL U KaJIusl.

52 7 [IlemouHO3eMEIbHBIC METAILIBI — KAJbLMH U MarHUH.

53 8 Baxxueinne coeqMHEHNUS KAJIbIHA.

54 9 O6o00uIeHNe ¥ CUCTeMaTH3aIHsI 3HAHUI.

55 10 JXKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

56 11 IIpakTnueckas padora Ne 6 no teme "KEcTkocTh BOABI M METOABI €€ YCTpaHeHus".

57 12 ATOMUHUM.

58 13 AmdoTepHbIe CBOWCTBA OKCHIA U THPOKCHIA.

59 14 XKeneso.

60 15 Oxcupsl, runpokcu bl u conu xxenesa (I1) u xenesa (I10).

61 16 O06o00uIeHNe M CUCTeMaTH3aIHsI 3HAHUH.

62 17 IIpakTnyeckas padora Ne 7. Pemenue skciepuMeHTaNIBHBIX 3314 110 TeMe «BakHelme MeTauisl 1
WX COCAMHCHHUS.

63 18 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUiA, €CIIA OJIMH U3 PEareHTOB JJaH B H30BITKE WIH
COJICP)KUT IPUMECH. BBIUMCIICHHST MACCOBOM JIOJTW BBIX0J1a IPOAYKTA PEAKITHH.

64 19 O00011IeHIE U CUCTEMATH3ALM 3HAHUH 110 TeMe «BakHennme MeTaibl U UX COETUHEHUI.

65 20 Kontpoabnas padora Ned4 o teme «BakHelme METaJIbl M UX COSTUHEHUSD.

Pasnen 4. Xumus u okpyxaonias cpeaa

66 1 BemecTBa 1 MaTepuansl B IOBCEIHEBHON )KI3HU YEIOBEKA.

67 2 XHUMHYECKOE 3arps3HEHUE OKPYIKAIOMICH CPEJIbI.

68 3 PoJib XMMUM B pellIeHUH HKOJIOTHYECKUX MPOOIIEM.







