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r. HaGepexubie Yennnl

PabGouas mporpamma mo yuyeOHOMY Kypcy «XUMHS» Ha YpPOBEHb OCHOBHOIO OOILEro
o0pa3oBaHMsl COCTaBJI€Ha C YYeTOM pabouell mporpaMMbl BOCIUTaHUS. BocmurarenbHBIN
MOTEHLIMaJ JaHHOTO Y4eOHOro mpeaMeTa 00ecleynBaeT pealn3aliio OJaronpHusITHBIX YCIOBUN
JUISL Pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOIICHUN OOYYaIOIIUXCA M TPEkKIE BCETO IIEJIEBBIX
OPUEHTHPOB:
- BbIpaXAlONIM MO3HaBaTelbHbIE HHTEPEChl B Pa3HbIX MNPEIMETHBIX O0O0JACTSIX C Y4eTOM
WHJUBUTyaJIbHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTUKEHUH;
- Pa3BUBAIOIIMI HABBIKU MCIOJIb30BAHUS PA3JIMUHBIX CPEJICTB MO3HAHMS, HAKOILJICHUS] 3HAHUM O
MUpe (SI3BIKOBAsl, YHTATEIbCKas KYyJbTypa, NCATSIBHOCTh B HWH(OPMAIMOHHOW, HU(pOBOH
cpene).

HOACHUTEJIbBHASA 3AIIUCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOI'O OOLIET0 00Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanusi, npeacraBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE (eaepanbHOU
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEIIMU IpernojaBaHus y4eOHOro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM [a€T MpeACTaBIEHUE O IeNAX, oO0med cTpateruu oOydeHus,
BOCIIHUTAHUS W Pa3BUTHA OOYYaIOIIUXCS CpeICTBaMU Y4eOHOro TMpeaMeTa, yCTaHABIUBAECT
00s3aTenbHOE NPEIMETHOE COepkKaHUe, IPeIyCMaTPUBAET paclpeaesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOorpamMMbl [0 XUMHH, ONPEEIsIeT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHIYEMYKO IOCJIEA0BATENIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH Y4eOHOTO
npolecca, BO3pacTHbIX OCOOEHHOCTEN 00ydaroluXxcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa I
peanuzanuu TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a Tak)Ke TPeOOBaHUM K pe3yabTaTaM OO0YUEeHHs] XUMUU
HA YpOBHE IIelieil W3y4YeHHs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
NESATeTLHOCTH 00YUYaIOIIETOCs IO OCBOGHUIO YIEOHOTO COJIep KaHUsI.

3HaHME XUMUH CIIY’)KUT OCHOBOH 171 (pOpMHpOBaHUS MUPOBO33pEHUsT 00ydarolerocs, ero
MPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (GOpMUpYEMbIe XUMUEHN
MPEJICTABICHUS O B3aUMOTPEBPAIICHUAX SYHEPTUU U 00 IBOIIOLMHU BEIIECTB B MPUPOJE, O MYTIAX
pemieHuss TrI00albHBIX TMPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOM, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUS U (OPMUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOM JKM3HHM, TaK H B
npo(hecCHOHANTLHOM e TeNIHOCTH,



3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B ()OPMHPOBAHUHT
€CTEeCTBEHHO--HAyYHOH IPAMOTHOCTH O0yYarOIIUXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HaAyYHBIM
3HAaHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOrHuyeckoe oOpa3zoBaHUE
o0yyJarouuxcs.

JlanHbple HampaBieHHS B OOYYCHMHM XMMHH OOECIEUMBAIOTCS CIEUU(UKON CcOomep KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TMENaroruuyeckd aJalnTUPOBAHHBIM OTpPaKeHHUEM
0a30BOIi HAyKN XMMHUU Ha ONPEEIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4arolMMHUCS CUCTEMBI IEpBOHAYAIbHBIX IMOHATHI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHI OPTaHUYECKOW XUMUHU.

CrtpykTypa coaep:kaHHsl MPOTPaMMbl MO XUMHHU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK e€ mzydenuro. CopepixaHHe CKJIAJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XUMHUYECKOW peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO IMPUHIMITY IMOCIEI0BATEIBHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

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

— [lepuonnueckoro 3akona /[[. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEJCTaBICHUN 00 AIIEKTPOTUTHUECKON AUCCOIMAIIMH BELIECTB B PACTBOPaX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHM ITOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCSI IIOCIEJOBATEILHO OT OJIHOTO YpPOBHS K JPYromy,
BBIMOJIHAS (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MIPAKTUYECKOTO IPUMEHEHUS U MTOJYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MpOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpUPOJBI,
LIEHHOCTHOTO OTHOLLIEHHUs K HAy4YHOMY 3HaHUIO U METOJaM II03HaHUsA B Hayke. M3ydyenue xumuun
OPOMCXOMUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mmup», «buonorust. 5—7 kinacce» u «®Pusuka. 7 xkjaacey. [Ipu n3ydeHun XxumMuu
IPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB XUMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOW [EATEIBbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYpbl. 3ajaya y4eOHOro TMpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAaHUM — BaXHEUIUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TTOJIOKECHHM,
JOCTYMHBIX 000OIIEHNN MHPOBO33PEHUYECKOI0 XapakTepa, f3blka HAyKH, B MPHOOIIEHUU K
HAay4YHbIM MeETOJaM TO3HAaHMUS TMPHU H3YYEHUHM BEIIECTB M XMMHYECKUX peakiui, B
GbOpMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUH M HX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE301acCHOTO
oOpallieHus ¢ BeIIeCTBaMU B TOBCEITHEBHOM JKU3HH.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»
[Ipy u3ydyeHWH XMMHUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XHOE 3HAUECHUE

nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAJIILHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K caM00OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO DEIIEHUHN, CIOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;



— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHUS,
(OPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYaIOIIMMHUCSA OIbITa
pa3HoOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIMI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JAESITEIBHOCTH;

— ¢opmupoBanue o0meH yHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIONb3ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU H3IYYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pElIeHUH MnpodieM B
IIOBCEHEBHOM KU3HU U TPYLOBOU EATEIBHOCTH;

— (popmupoBanue y 00y4aromuxcs TyMaHUCTHYECKUX OTHOIICHUN, TOHUMAHUS IEHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJIecOo00pa3HOro MoBeneHUs B OBITY U
TPYOBOM JEATEIBHOCTH B LIEJAX COXPAHEHMsI CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIIO I CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouis ¥ HANPaBICHHOCTH JTaTbHEHIIEero o0yueHusl.

MECTO YYEBHOI'O TIPEIMETA «X1MIA» B YUEBHOM IIJIAHE

OO61iee yuCiIO YacoB, OTBEACHHBIX IJIA M3yYEHHUS XMMHH Ha YpOBHE OCHOBHOT'O OOILETroO
oOpa3oBanmus, coctaBiseT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



Coneprkanue y4eOHOTo Kypca

(B cootBercTBUHU ¢ Iporpammoit yaue6Horo kypca OOII cooTBeTCTBYIOLIETO YPOBHS)

8 KJIACC

ITepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUCTeMe Hayk. Tema u
BemlecTBa. Pdusnueckue cBoiicTBa BewllecTB. ArperatHoe cocrosHue BemiecTB. llonstue o
METO/ax Mo3HaHMs B XUMUU. UncTeie BemecTBa U cmecu. CriocoObl pa3/ieeHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX DJIEMEHTOB.
ITpocThle U cloKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KonnyectBo BemectBa. Monb. MoisipHas macca. B3zaumocBs3b KonuyecTBa, Macchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no Gpopmysiam XUMHUUECKUX COCTUHEHUH.

dusnueckue M XUMHUYECKUE SIBIEHHs. XUMHMUYEcKass peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakiuuil
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH NOCYJOH, MpaBWiIaMu pabOThHl B jabopaTopuu U NpUEMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (pr3nueckux (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJIbI) M1 XUMUYECKUX (TOpPEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoAeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHUH, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jieleHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMA,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HAONIOJIEHHE U ONHMCAHUE
pe3y/bTaTOB TPOBEAEHHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl, CO3JaHHE
MoJieNIel MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B mpupoje, pU3nyecKkue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/ia.

TemoBoil 3dexT XuUMHUUECKONW peakIHH, TEePMOXMMHYECKHE YpaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOoIaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonmopon — nanemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B INPHUPOJE,
(du3nyeckre 1 XMMUUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCO0BI OIy4deHus. KUCIoThl U comu.

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrolre (OCHOBHBIC, KHCIOTHEIE, aM(OoTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3HYECKHE M XHUMHYECKHME CBOWCTBA OCHOBaHMU. [lomydeHne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucior. P akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMuU4eckue cBoiicTBa coieil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacno3HaBaHME M HM3yY€HUE CBOMICTB KHCIOPOJa, HAOIIOJEHHE B3aUMOJCHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom meau (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIMIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacCTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccoBOM J0Jie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHUS OKPAacCKH WHAMKATOPOB B pPAcTBOpax KHCIOT W MIeNouYed, H3ydeHHe
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTallaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAaHWUM, BBITECHEHHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauueckuii 3axoH u Ilepuoanyeckasi cucrema xumudeckux djiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX dlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHHIE T'a3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYecKHX »siemMeHToB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HUECKHH CMBICH
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIeMeHTOB [lepruonndeckoii CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XHMHMYECKOIO DJJEMEHTAa [0 €ro IIO0JIOKCHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb  okucienusi. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIporecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3LOB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[MHKa C pacTBOpaMu KUCIOT W IIEJ0oYel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIACCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TMOHATHA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHbIE TMOPOIbI, TOJE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TEPUOJOB, Kajusl, KaJIbLMS U HUX COCAMHEHUN B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOH CBA3M. THINBI KPUCTAUIMUYECKUX PEHIETOK,
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTAUIMUYECKOM PEMIETKHM W BUJA XUMHUUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYIECKUX PEaKIUN MO Pa3InIHBIM MpH3HAKaM (IO YHCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[Tonsite o ckopocTH xuMuyeckoi peakuuu. IloHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TETePOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHe O XuUMHUYeCKOM paBHOBecHH. DaKTOPHL, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEAKLUN U MOJIOKEHUE XUMUYECKOTO PABHOBECH L.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBOWCTBa KHCIOT, OCHOBAHMM M COJIEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLEecca AUCCOLUALIU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKUE CBOWCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBoaopod. ConsiHash KMCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYeCKue CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUECKHE CBOICTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nonydyeHue u npumeHeHne. Coau aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHSA B KauecTBE MHHEPaJbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(pQexT. YronbHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHsATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (QU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIofeHHWEe Tpolecca OOYIJIMBaHUS  caxapa MOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaAMHU a3oTa, gocdopa U UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHUBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OO0mas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauiMueckass CBA3b M METAIMYECKas KPUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKHE U XUMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aTOMa, HaxoxJeHue B npupoae. Gusnyeckue U XUMUYECKHE CBOWCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAaHHWE BHJICOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KUcToposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJ1s1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHau3,  CHHTE3,  Kilaccu(UKalus,  MEPUOJUYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IInanupyemblie o0pa3oBaTebHbIe Pe3yJabTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0J/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMHU M HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINN 00yJIarOIIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMON NMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMH M pPACIIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B >KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OPMALMEH O MEPEIOBBIX JOCTHKECHHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa 1 oOIIecTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOWM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUe€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHIMAaHHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW IesITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C TMO3UIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHOIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJISt
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 poiu
XMUMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoauMBbIe Uil OOBSCHEHHs HAOMIOJaeMbIX MPOLECCOB U SBJICHUH, MO3HABATEJIBbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEepeC K OOyYEHHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHHME IICHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY 3/0pOBBIO,
YCTAHOBKM Ha 3[0pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
mpaBul 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:



MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro pojia, yBaKeHUE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHUS
NpPEJAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBI BBHIOOp WHAUBUIYAJILHOW TpPaeKTOPUU
POJODKEHUST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11erecoo0pa3Hoe OTHOUICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)K€ B CUTYyalUAX, YTPOKAIOIINX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, IS PelleHUus
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOi, ISl TOBBILIECHUS YPOBHS SKOJIOTHUYECKOMN
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PelIcHUs
MOCPEJICTBOM METOJOB XUMHUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, TUNOoTe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jloruyeckue aAecTBUSA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IIPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OT/IENbHBIX (PAKTOB W SBJICHUMW, BHIOMpPATh OCHOBAHUS W KPUTEPHUH IS KJacCU(DUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATH IPUYMHHO-CIEACTBEHHBIE CBA3U
MEXy O0BEKTaMHU U3YUCHHUS, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TIPUMEHSATH B MPOIECCE TMO3HAHUS MOHATHSA (MIPEAMETHBIE U METaNpPEAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPEoOpPa30OBBIBATh IMIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opMmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TpPU PEIIeHHH Yy4eOHO-
MO3HABATENIbHBIX 3a/lad, C YYETOM OTUX MOJCIbHBIX TMPEIACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHAEMbIX MTPOIIECCAX U SBJICHUSX.

Bba3oBble ucciienoBaTe/ibcKue AeiCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KA4E€CTBE MHCTPYMEHTA ITO3HAHUA, a
TakkKe B KadecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;



NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AllMM M TPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0J0JaTh 32 XOJIOM IPOIIECCca, CAaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALINIO PA3TMYHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3IUYHbIE METOJIBI M 3alPOCHI IPH TIOUCKE B 0TOOpe MH(MOpPMALIUY U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHCHUS YU4COHBIX M MO3HABATEIBHBIX 33124
onpeAenéHHOr0 THIMA, MPUOOPETeHHE OMbITa B O0JACTH HCIHOJIb30BaHUS HH(OPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpEICTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, IuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B IpoIlecce Y4EeOHON U HCCIIeI0BaTENIbCKOU
JEeSTSIIbHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHHsI 3aJaBaTh BOMPOCH (B XoAe nauanora M (WIKM) JUCKYCCHU) IO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN IEATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 PEe3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENbHOU U
HCCIIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB U COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPJAHHAIMS COBMECTHBIX JCHCTBHIA, ONPEICIICHIEC KPUTEPHUEB IO OIICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSITEIIFHO OTPEACIATh e NesITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO JICATEIBHOCTH, BBIOMPATH
HaubOonee dD(QeKTUBHBIE CHOCOOBI pemieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBITIOJTHCHUH 33J]aHU C Y4€TOM TIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIIEHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3ysIbTaTa 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MMPEAJIaraéMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOSHHIO O0S3aTENBHOTO COJICpIKAHUS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
o0ydJalmuMUCs Hay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI ACWCTBWIA, crenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUs», BUIBI JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €T0
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.



K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas U MOJIEKYyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJds XHUMHYECKOTO
BJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peaKiys, Kiaccuukanus
peaxuii: peakiuu COeAMHEHHUs, PEaKUU Pa3IoKEHUs, PEaKIMK 3aMEeICHHs, PeaKIuU
o0MeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIUH, TEIIOBOU 2PeKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJIOM aTroma, aToOMHas OopOuTalb, pajuyCc aromMa, XUMHUYECKasl CBS3b,
NOJIIpHAasl M HEIOJIApHasl KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi 10JIsI BEIleCTBa (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKHX IMOHATUW W TPUMEHSATH 3TH
MOHSITHS IIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHUL;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJICKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COEAUMHEHMM 1o QopmyiaaMm, BHJI XHMHUYECKOH CBS3H
(xoBaJIeHTHAs! U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbich llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosio)keHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHMsS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;
OMHCHIBATh M XapakTepus3oBaTh TabmuyHyto (opmy I[lepuogndeckoit cUCTEMbI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymnma (A-rpymma)» u
«mmobounast moxarpynmna (b-rpymma)», Mameie W OOJBIINE TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
sanemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUUIECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpPKJas  ONUCAaHUWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKILIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJAUTH PACUEThI 10 YPaBHEHUIO XUMUYECKON peaKkinu;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-



-CJIC/ICTBEHHBIX CBSI3€H — NIl M3YUEHHs CBOMCTB BEIIECTB M XHMHUYECKHX peaklui,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJEHWEe,  HM3MEpCHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbIA U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOW TMMOCYyI0M U JabOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO
U coOMpaHuio ra3o00pa3HBIX BeHIECTB (BOAOPOAA M KHUCIOPOJA), NMPUTOTOBJICHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYei U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TanenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BELLIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi peaklus, XUMUYEecKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, pEaKUh HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKInH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKHCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HOHHAs, MeETAJJIMYECcKas), KpUCTAJUIMUECKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHMUYECKOH pEaKIuu, NpeIelbHO JOIyCTHUMast
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona /. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJ1aBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpble HUMEIOTCI B IEpUOAMYECKON Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeiesieHUue UX IO AJIEKTPOHHBIM CIIO0SAM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB JJIEMEHTOB U MX
COEIMHEHUI B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX NOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEeH OKMCIICHUSI XUMUYECKHUX JIEMEHTOB),



XapakTepu3oBaTh (ONMUCHIBaTh) OOHIME W crHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKJY BeElLleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUs, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAcCChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

coOuoiaTh MpaBWja I0JIb30BAaHUS XMUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0Opy/oBaHMEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, MOATBEPKAAIOIINE Ka4eCTBEHHBIM COCTAB PA3JIMYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMui-, HMoAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THAPOKCHA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPIAaHMYECKUX BEILECTB;
IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON ACATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIIEJACTBEHHbIX
CBA3€H — Ul U3Y4YECHMS CBOMCTB BECILECTB U XUMHUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWs — HaAOJIOJAEHHE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHAYAIbHbIE XUMUYECKUE TOHSITHUSI
XuMust — BakHasg 00J1acThb
11 €CTECTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemrecTBa 1 XUMU4YECKHE 15 1 1 bubnunoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [lonsitue 6 0 0 bubmmoteka IIOK
' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 0 1 bubmuorteka [IOK
' KHCJIOTaX U COJISIX https://m.eds00.ru/7f41837¢
53 Bopna. PactBopsl. [lonstue 5 1 1 but6mmorekxa [IOK
' 00 OCHOBaHUAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIACCHI BuG 110K
noInoTEKa
2.4 11 0 1
HeOpraHquuCKHX https://m.edsoo.ru/7f41837c
COEIUHEHHI
Hroro o paznery 30 1 3
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHYECKHX dJIeMeHTOB /], 7 0
N. Mennene-ea. CTpoeHue
aToma

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

XUMHUUYECKAA CBI3b.

3.9 OKuCIUTENbHO- 8 0 bubnuoreka [{OK
' BOCCTAHOBHTEIILHBIE https://m.edso00.ru/7f41837¢
peaknuu
bubnuoreka [{OK
)4 1
TOTO O Py > https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 0 bubmorexa LOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME o8 2
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u oxkpyxaomasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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