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IHOACHUTEJIBbHAA 3AITUCKA

Jlannas pabodas mporpamMma ydeOHOro mpenmera «Xumusa» s 8-A, 8-b, 8-B, 9-A, 9-b
KJIaCCOB pa3paboTaHa B COOTBETCTBHU C:
1. ®enpepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTE€IbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO
oOpa3oBanus / mpukaz MuHHCcTepcTBa 0oOpa3oBaHusi U Hayku Poccwuiickoii Deneparuu ot 17
nekabpss 2010 roma Ne 1897 «OO6 yrBepkaeHun QeaepaIbBHOTO TOCYIapCTBEHHOTO
00pa30BaTENLHOTO CTAHJAPTa OCHOBHOTO 001IeT0 00pa3oBaHusy,
2. ®enepanbHOil pabouelt mporpaMMoil OCHOBHOTO o0IIero ooOpasoBanus. Xwumus (s 5-9
KJIacCOB 00pa3oBaTeIbHBIX OpraHu3aiuii) — Mocksa, 2023;
3. Xwmmsa. 8 kmacc: ydeOHHMK g obOmieoOpasoBar. opranmsamuii  O.C.I'abGpuernss,
N.I".OctpoymoB, C.A.CnankoB — 5-¢ uznanue nepepaboranHoe M. Ilpocsemienue, 2023 — 175
CTp.
Xumust. 9 knacc: yaeOHuk 115 oo6mmeoopasosar. opranmsanuii [.E.Pynsuruc, ®.I'.depnman,—
8-e uzmanne M. IIpoceemenue, 2019. — 208 c.
4. OcHOBHOH 00pa3oBaTeNbHON MPOTrPaMMON OCHOBHOTO 00IIero obpazoBanus (8-9 Kiracchl)
MBOY «PomHHUKOBCKas MIKOJa-THMHA3ZHSI;
5. ITonoxenuem o paboueii nporpamme (PI'OC-2021).
Cpox peanuzanuu nporpammbl — 2023-2024 yaeOHBIH TO/I.

[Iporpamma 1Mo XuMuu Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMsI COCTABJICHa HA OCHOBE
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHUS OCHOBHOHW 00pa3oBaTENbHON MPOTrpamMMbl OCHOBHOTO
oOuiero oOpaszoBanusi, npexacrasieHHbIx B @I'OC OOO, a Takxe Ha OcHOBE (enepaabHOU
paboueil mporpaMMbl BOCTIUTAHUS M C YU4ETOM KOHIICTIIIUHU TMPEINOoJaaBaHus yIeOHOTo MpeameTa
«XuMus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit eneparuu.

[Iporpamma 1o xumuu Aa€T TpPEACTaBICHHWE O IIEJsIX, OOIIe cTpaTeruu OO0y4YeHUs,
BOCIIUTAHUSA W Pa3BUTHs OOYyYAIOIIMXCA CpPEACTBAMHU Yy4YE€OHOTO TIpeaMeTa, YCTaHaBIWUBACT
00s13aTeNIbHOE TIPEIMETHOE COJEPKAHUE, PEyCMAaTPUBACT PACIpECICHHE ero Mo Kiaccam U
CTPYKTYPUPOBAHHUE 10 pa3jesiaM U TeEMaM IPOrpaMMbl IO XUMUH, ONIPEAEIISET KOJTMYECTBEHHbBIC
U KAYeCTBEHHBIE XapPaKTEPUCTUKH COAECPKAHMS, PEKOMEHIYEMYIO IOCJIE€I0BAaTEIbHOCTD
U3YYCHHUS XUMHUH C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTHKU y4eOHOTO
rporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yUYarOIIMXCs, OTPEIeIIeT BO3MOXKHOCTH TIPeaAMETa JJIst
peannzanu TpeOOBaHMM K pe3ylbTaTaM OCBOCHHsSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbI Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yUeHUS XUMHUH
Ha YypOBHE IIeJIe W3ydeHUs TpeAMETa ¢ OCHOBHBIX BHIOB Y4YCOHO-TTO3HABATEIHLHOM
NEeSATEIHHOCTH 00YYAIOIIET0Csl 0 OCBOSHUIO Y4EOHOTO COIePIKaHUS.

3HaHUE XUMHUH CITY)KUT OCHOBOM JJis1 POPMUPOBAHUS MHUPOBO33PEHHS 00YyJarOIIErocs, ero
MpEeJICTABICHUI 0 MaTepUaIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEICTABIICHUS] O B3aMMOIIPEBPAIICHHUSIX SHEPTUU U 00 IBOJIIOIMH BEIIECTB B MPUPOJIC, O MYTAX
pemieHuss TJIO0OANBbHBIX MPOOJEeM YCTOWYMBOTO Ppa3BUTHSA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUIECKOMN, UIIIEBOM M SKOJIOTHYECKOl O0e30macHoCTH, TPOoOieM 3paBOOXpaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaJM3allid  BO3MOXKHOCTEH IS caMOpa3BUTHS U (OPMHUPOBAHHS
KYJIbTYpPBI JINYHOCTH, €€ 001el U PyHKIIMOHATHHON TPAMOTHOCTH,

BHOCHT BKJIaJ] B ((OPMHUPOBAHHE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB WX  CaMOCTOSITEJIbHOW  y4eOHOW  NIEATENbHOCTH, JKCIICPUMEHTAJbHBIX M



UCCJEeIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX KaK B TOBCEIHEBHOW JKHM3HM, TaK M B
po¢eCCHOHABHON AEATEIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[E€JIOCTHOIO
B3TJIsi7]a Ha €IUHCTBO MPUPOIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TarloM B (hOPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00 y4arOMIUXCs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKIAJ B DKOJOTMYECKOe 0Opa3oBaHUE
o0OyJaromuxcs.

JlanHble HampaBieHUS B OOyYEHUH XUMHH OOECTICUMBAIOTCA CHEIU(UKON COIepKaHUs
y4yeOHOro mTpeaMeTa, KOTOPbIM SBISETCS NEeNarormyeckd aJanTHPOBAHHBIM OTpPaKEHUEM
0a30BOM HAyKW XUMHH Ha ONPeeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHHS OPHUEHTUPOBAH HAa OCBOCHHE
00y4aroIUMHUCs CUCTEMBI NEPBOHAYATIBHBIX MOHATHIH XUMUHM, OCHOB HEOPTaHUYECKONH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKON XUMUU.

CtpykTypa coaepaHHsl MPOrpaMMbl O XUMHHU c(HOpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona k €€ usyudeHuro. Cojep’kaHUE CKIAIbIBAETCA U3 CHUCTEMBl MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE W CHCTEMBl TMOHATHHA O XUMHUYECKOW peakmuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHW30BaHbl MO MPUHLHUIY MOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHMA Ha OCHOBE
TEOPETUYECKUX NPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHUs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona J[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHMSI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 IIEKTPOTUTHIECKON UCCOIUAIIIH BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JIpPyromy,
BBIMONHSAS (DYHKIUH OOBSICHEHHsS] M IMPOTHO3HPOBAHUS CBOMCTB, CTPOSHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U NIOJTyYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHHe MpOrpaMMbl 0 XUMHUHU CIOCOOCTBYET (OPMUPOBAHMIO MPEACTABIECHUS O
XUMUYECKOM COCTaBISAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHUKE €€ CUCTEMHON IIPUPOIBI,
LIEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHHUIO U METOAaM MO3HaHMS B Hayke. M3yueHue XxumMun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHMH U3 paHee M3YYEHHBIX YYEeOHBIX MPEAMETOB:
«Okpyxaromuii Mup», «buonorus. 5-7 knaccel» n «®usmka. 7 Kaacey.

[Ipu u3yyeHun XuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKU KaK
00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKOM NeATEeIHLHOCTH YeIoBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJBTYpBI. 3ajadya y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHUH
CUCTEMBbl XUMHYECKHX 3HAaHUM — BaKHEHIIMUX ()aKTOB, MOHITHH, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAayKd, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HAHUS [IPU U3yYEHUH BEILECTB U XUMUUYECKUX PEaKIUii, B
(GbopMUpPOBaHMM ¥ PAa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX TMPUMEHEHUU B Yy4eOHO-
M03HABATEIBHON M yueOHO-UCCIIeI0BATENbCKOM 1€ATENbHOCTH, OCBOCHUU MPaBUJI 0€30MacHOTO
oOpallleHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HU.

[Ipy M3ydyeHMH XUMUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUs Ba)KHOE 3HAUYCHHE
npuoOpenu Takue e, Kak:



— (hopMHpoBaHHE MHTEIJIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caM0O00Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIICHUH, CIOCOOHON amanTHpOBAThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKOoe NPUOOIIEHHE OO0YyJaroIuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABAaTEeJIbHOW  JEATETbHOCTH, HAay4YHbIM  METOAaM  IO3HAHUA,
(hOpMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEH K XUMHUH,

— ofecrnedyeHre YCJIOBHUN, CHOCOOCTBYIOIIUX MPHOOPETEHHI0 OOYYalOIIMMUCS OIbITa
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[HIT), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIsl pa3JIUYHbIX BUJOB JI€ATEIbHOCTH;

— opmupoBanue o61mel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJI€ YMEHHN OOBSCHATH U OLICHUBATH SIBIICHHSI OKPY’KAIOIIETO MHUpPA, WCIONB3Yysl 3HAHUS U
OTBIT, TOJIyYEHHbIE MpPH W3yYEHUH XHUMHUHU, MPUMEHATh HMX NpPHU pEIIeHUHu mpodiieM B
IIOBCETHEBHOU KU3HU U TPYIOBOH NESATEIBHOCTH;

— ¢opMHpoBaHUE y 00YJAIONMIUXCS TYMAaHUCTUUECKUX OTHOIIEHUN, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWHA A1 BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 340POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBAIIMH K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOCHMS OOIIEYETIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaNpaBICHHOCTH JajbHeMero o0yueHusl.

OO11ee 4nCiIo 4acoB, OTBEACHHBIX AJI M3YYEHHUs] XUMUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIEC XMMUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMuM B KU3HU YeJoBeKa. XHMHUS B CHCTEME HayK. Tena u
BemecTBa. Pu3nueckue CBOICTBa BemlecTB. ArperaTHoe cocTosiHMe BeiecTB. Ilonarue o
MeTO/1aX MO3HAaHUs B XUMHU. YnCThIe BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECEH.

ATOMBI U MOJEKYIbl. XHUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XUMUYECKHX DJIEMEHTOB.
[IpocTsbie u ciiokHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckass Qopmyrna. BaJeHTHOCTP aTOMOB XHWMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJIIpHas
Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COEJTUHEHUU.

KonnuectBo Bemectsa. Monb. MousipHass macca. B3auMocBsI3p KOJIMYECTBA, MAcChl U
YHuCia CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel Mo hopmysnaM XUMHUYECKUX COCTMHEHUM.

®u3znyeckue M XMMHUYECKHE SBICHUS. XUMHUYECKas peakuuss U e€ MNpU3HAKU. 3aKOH
COXpaHEHHS MACChHI BEIIECTB. XUMHUUeckue ypaBHeHHs. Kiaccudukamnus XUMUIECKIX PeaKiuit
(coenuHeHMsI, pa3JIOKEHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHMYECKOW MOCYIO0W, MpaBUIaMU PabOTHI B J1abOpaTopuu M NMpHEMAMU
oOparmeHust ¢ 1abopaTOPHBIM OO0OpPYIOBAaHUEM, M3YUYCHHE M ONMHUCAaHWE (DU3NYECKUX CBOMCTB
00pa310B HEOPTaHUYECKUX BEIECTB, HAOMOIeHne (PU3nUeCKUX (IIJIaBICHUE BOCKA, TAsTHUE JIbIa,
pactupaHue caxapa B CTYIIKE, KHUTICHHE U KOHJACHCAIUsl BOJbI) U XUMUYECKUX (TOPEHUE CBEUH,
MIPOKAJIMBAaHNWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUH, HAOIOICHHE
U ONHCAaHWE TPU3HAKOB TPOTEKAHUs XMMHYECKHUX peakiuii (pa3loKkeHHe caxapa,
B3aMMOJICHCTBUE CEPHOI KHUCIIOTHI C XJOPUAOM Oapus, pasioxeHue ruapokcuna meau (1) npu
HarpeBaHUU, B3aUMOJICHCTBUE xene3a ¢ pactBopoMm coimu meau (II), mzydenme cmocoOoB
paslenieHus CMeced: C TMOMOINBI0 MarHuTa, (UIBTPOBAHHE, BHIAPUBAHUE, JAUCTUJUISIINS,
XxpomaTtorpadusi, TpOBEJECHHWE OUYUCTKH MOBAPEHHOM COJM, HaONIOJAEHHE U ONHMCAHUE
pe3ybTaTOB MPOBEJICHUS ONBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHUE
Mojesei MoJieKyI (IapoCTePKHEBBIX).

Ba:kneililue npeacTaBuTe I HEOPraHUYeCKUX BellleCTB

Boznyx — cmech rasos. CoctaB Bo3gyxa. Kucioponx — 3J€MEHT M IPOCTOE BEILECTBO.
Haxoxxaenue xucimopoaa B npupoje, GU3NUecKne U XUMHUUECKUE CBOMCTBA (peaKIy TOPEHUs).
Oxkcunpl. Tlpumenenue xucimopoma. CnocoObl MOJydeHUs KHCIOpojaa B JjabopaTopuud U
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpuponae. O30H — aoTpomHass MOAU(pUKALUS
KHCJIOPOJA.

TennoBoit 3dekT XUMUYECKOW peaklnh, TEPMOXUMHUYECKHE YypaBHECHHS, 3K30- U
SHIOTEPMHUUYECKUE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
MapHUKOBOTO 3 (deKTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — »memeHT M mpoctoe BewiecTBO. HaxoxkaeHue Bojgopoaa B MPUPOJE,
(bu3nuecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoTydeHus. KuciaoTel u comu.

Mousipabliii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble u
HEHaCBILLEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi [10yi1 BELIECTBa B



pactBope. XuMu4eckue cBOMcTBa BOJbl. OcHOBaHMS. Pojib pacTBOPOB B MPUPOJIE U B JKU3HU
yesnoBeka. KpyroBopoT Boabl B Ipupoje. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudpukauus Heopranmdeckux coeauHeHuid. Oxkcunbl. Knmaccudukamuss OKCHAOB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIC) U HecoleoOpa3yromue. HomeHnkatypa
okcu0B. du3nyeckne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: INETOYM U HEPACTBOPUMBIE OCHOBAHUSA.
Homenkmarypa ocHoBaHui. Pu3HuecKMe M XHMHUYECKHE CBOMCTBAa ocHOBaHuU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. OU3NYecKue U XUMHUUECKHE
cBoiicTBa KUCHOT. Psn aktuBHocTH MeTauioB H. H. bekerosa. [lonydyeHue Kucior.

Comu. Homenknarypa coneil. @u3nyeckre U XUMHUUYECKHE CBoOMcTBa cojieid. [lonyuenue
COJICH.

['eneTnveckas cBsI3b MKy KJIaCCAaMU HEOPTAaHUYECKUX COCTMHECHHM.

Xumuueckuii IKCnepumeHm:

KayeCTBEHHOE OIpeJIe]IeHNne COAEP KaHUs KHCIOpOoaa B BO3JyXe, MOJIydeHHue, COONpaHue,
pacno3HaBaHUE U HU3YyYEHHUE CBOMICTB KHUCIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHsSI U MPEKpAIIeHUs TOpeHus (moxapa), 0O3HAaKOMIICHUE C
o0Opa3liaMu OKCHIOB M OIHCAHUE HMX CBOWCTB, IOJydyeHHE, COOMpaHUE, paclo3HaBaHHE U
HM3y4eHHEe CBOMCTB Bojopoaa (ropeHue), B3ammojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOKHO HCIIONB30BAHKUE BUACOMATEPHUAJIOB), HAOMIOIeHHE 00pa3I[0B BEIIECTB KOIUYECTBOM
1 Monb, HccnenoBaHne OCOOEHHOCTEH PAacTBOPEHHS BEILIECTB C PA3JIMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/llaMd (HATpUEM U KaibliieM) (BO3MOXXHO HCIIOJIb30BAHHE
BHUJIEOMATEpPHUAJIOB), UCCIE0OBaHNE O0pa3l0OB HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB,
HaONI0/IeHNe M3MEHEHHUs] OKpPAacKd HMHIUKATOPOB B PAcTBOpax KUCJIOT M IIENOoueH, M3ydeHue
B3aumojeicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C METaJUIaMH,
peaKuuii HEUTpalu3aluu, MOJYyYeHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTajla IPYyruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxkueiiue
KJIaCChl HEOPTaHUYECKUX COCTMHECHHI.

IMepuoanyeckuii 3axkoH u Ilepuoanuyeckasi cucrema xummu4yeckux jiemenros /I, U.
MenpaesieeBa. CtpoeHne aToMOB. XuMHu4eckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKA KIACCU(UKALMKA XUMHYECKHX dyieMeHTOB. [loHsiTHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEIOYHO3EMEIIbHbBIE METAIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(pOTepHBIE OKCHIBI M THAPOKCHIIBI.

[lepuonnueckuit 3akoH. Ilepmoamueckas cucrtema xumuueckux osnemeHtos [l .
MenneneeBa. KopoTkomepuonnas u amuHHONepuoaHas ¢GopMbl [leprogudeckoid CHUCTEMBI
xumuueckux siemeHToB J[. WM. Menneneesa. Ilepuonbl u rpynmbl. DUMYECKUNA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIXx sanep. M3otombel. Onextponbl. CrTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKUX dJIeMeHTOB [leproandyeckoi cucTeMbl
J. W. MengeneeBa. XapakTEepUCTHKAa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme . M. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHHS paJiiyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U Mepruoaam.

3navenue [leproanyeckoro 3akoHa u [leprognyeckoil CUCTEMBl XUMHUYECKUX JIEMEHTOB
JUISL pa3BUTHUS HayKu U nipakTuku. [{. 1. MenaeneeB — yu€Hbli U TpaXKJaHUH.

XuMuueckas CBS3b. KoBanenrtHas (nonsipHas i HETOJISIpHAS) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHUECKUX dJIEMEHTOB. lOHHAsI CBSI3b.

Crenenb  okucineHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  peakuuu. IIpoueccsl
OKHCJICHUS B BOCCTaHOBIICHUS. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuil Ixcnepumenm:

M3y4YeHHe OO0pa3IOB BEIIECTB METAIJIOB M HEMETAIJIOB, B3aUMOJCWCTBHUE THUAPOKCUAA
[IMHKA C PAacTBOpPaMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OMBITOB, WLTIOCTPUPYIOIINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBLHBIX PEaKIMi (TOpEHHE, PEaKIIMK PA3JIOKECHUS, COSTUHEHHUS ).

Mescnpeomemmnuie ceasu

Peanuzarusi MeXIpeAMETHBIX CBSI3€W MPH M3YYCHHH XMMHUH B 8 KJIaCCE OCYIIECTBISETCS
Yepe3 HCMOJb30BaHME KaK OOIIMX eCTECTBCHHO--HAYYHBIX TOHATHA, TaK W TOHATHH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJIs OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmme ecTecTBEHHO--HAyYHbIC TOHATHUS: HAay4YHBIM (DAKT, TUIMOTE3a, TEOpHs, 3aKOH,
aHanm3, CHHTE3, Kiaccudukanms, MEPUOUYHOCTb, HaOJIIOJICHUe,  DKCIIEPUMEHT,
MOJIETMPOBAHNE, U3MEPEHHE, MOJIENb, SIBJICHHE.

®usuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHA, HN30TOIIbI,
PaANoOaKTUBHOCTh, MOJIEKYNa, SJCKTPUUECKH 3apsij, BEIIeCTBO, Telo, O00BEM, arperatHoe
COCTOSTHUE BEINECTBA, ra3, (U3NYCCKUE BEIUYHMHBI, SAUHHIIBI M3MEPEHHUS, KOCMOC, TUIAHETHI,
3BE31561, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadusi: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TIOPOJBI, IOJIE3HBIC
HCKOIIaeMbI€, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkIus

[lepuonnueckuii 3akoH. Ilepuomgmyeckas cucrema XuMUYeckux odneMeHroB J[. M.
MenneneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MNEPUOAOB, KaMs, KaJdblUs W UX COCJUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJBI XHUMHYECKON CBA3U. THUIBI KPUCTALTUYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUMA KPUCTAUIMYECKOW PEMETKM M BHJA XUMHUYECKOM
CBSI3M.

Knaccudukanuss m HOMEHKIATypa HEOPTAHHMYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUMXCSA K Pa3JIMUHBbIM KJIacCaM HEOPraHWYECKUX COCAMHEHUH, MeHEeTHYeCKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukamnmss XuMUIeCKUX peakiuidi Mo pa3IMdHbIM MpU3HaKaM (10 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3IMEHEHUIO CTEeIeHeu
OKHUCJICHUSI XMMHYECKUX AJIEMEHTOB, MO OOpAaTHMOCTH, MO YYAaCTHIO KaTajau3atopa). JK30- U
SHJIOTEPMHUUYECKUE PEAKIIUU, TCPMOXUMHYECKUE YPAaBHEHHUSI.

[lonstue o cxkopocTy xumMudecko peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TE€TepOTeHHBIX peakuusx. [loHsTHe o



katanusze. [loHsATHE O XHMMHUYEeCKOM paBHOBeCHMU. DaKTOphL, BIMSIOIIME HA CKOPOCThH
XMMHUYECKON pEeaKIUH U MOJI0KEHNE XUMUYECKOTO paBHOBECHS.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. COCTaBICHHME YPaBHEHHM OKHMCIINTEIBHO--BOCCTAHOBUTEIBHBIX
PeaxIyii ¢ UCTIOJIb30BAaHHUEM METO/A AIEKTPOHHOTO OanaHca.

Teopust 2NEKTPOIUTUYECKON AUCCOLMALMH. DJIEKTPOJIUTHI U HEANEKTPOJIUThl. KaTHOHBI,
QHUOHBL. MeXaHu3M [HMCCOLMALMKM BEIIECTB C PA3JIUYHBIMA BHJIAMH XHUMHUYECKOW CBS3H.
Crenenp nucconuanu. CUIbHBIE U CJ1a0bIE DJIEKTPOJIUTHIL.

Peakiun monHoro obmeHa. YcCiaoBusl MPOTEKAaHMs PEaKIMii HOHHOTO OOMEHa, TOJHBIC U
COKpallEHHBIE MOHHBIE ypaBHEHHUsS peakuuil. CBOMCTBAa KUCIIOT, OCHOBAaHUM M COJEH B CBETE
IpeicTaBIeHUul 00 S3JEKTPOIUTUYECKON auccouuanuu. KayecTBEHHbIE peaklMd Ha HOHBI.
[lonsiTue o rugponuse comuen.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEJSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYeCKHUX BEIECTB —
METAJZIOB M HeMeTauioB (rpadura M aiMasza), CIOXKHBIX BEIIECTB (XJOpHIa HaTpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTM XMMHUYECKOM pEakLUUU OT BO3JEHCTBUS pa3IMYHBIX
(haKkTOpOB, HCCIEOBAaHUE AIJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpOIECCa TUCCOLMALINUN
KHCIIOT, IeJo4Yed MU coliell (BO3MOXKHO HCIIONBb30BAaHHE BHUIEO MAaTepuajoB), MPOBEICHUE
OTBITOB, WJUTIOCTPHPYIOIIUX NPHU3HAKK MPOTEKAHUS pEakiyii MOHHOro obOmeHa (oOpazoBaHHE
ocaJlka, BbIJEJNIEHHE ra3a, o00pa3oBaHME BOJbI), OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPDI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEeakuuil (TOpeHHEe, peakLUuu pPa3IoXKEHHs, COCIUHEHMS),
pacno3HaBaHUE HEOPraHMYECKUX BEILECTB C IIOMOIIbIO KAaYeCTBEHHBIX pEakUUi Ha HOHBI,
pelieHue YKCIePUMEHTAIBHBIX 3a1a4.

HemeTauibl ¥ UX COeAUHEHUS

OOmast xapaktepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHue M (pu3MuUecKkue CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOWMCTBA Ha INpUMEpPE XJopa (B3aUMOJEHCTBUE C MeTaJlJlaMH, HEMETaJlJlaMH,
miesioyamu).  XsopoBogopod. ConsiHass KHMCIIOTa, XUMHUYECKHE CBOICTBa, MOJy4YeHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0pOBOAOpO/1a Ha OpPraHu3M YesloBeKa. BaxkHelue Xmopuisl
U UX HaXO0X/I€HHUE B IPUPO/IE.

OO6mas xapaktepucTuka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (pu3nuecKue CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOPOAa U Cepbl. AJUIOTPOITHBIE MOIU(HUKAIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepol. CepoBojiopoa, cTpoeHHe, (u3MYeCKue M XHUMHUYecKHe cBoicTBa. OKCHABI cepbl Kak
NIPEICTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas KUCIOTa, (U3NYECKHe M XUMHYECKHE CBOICTBa
(oOmme kak TMpeacTaBUTENS Kiacca KUCIOT M crnenupuyeckne). XUMHUYECKHE PEaKIHH,
JeKalMe B OCHOBE IMPOMBIIIJIEHHOTO CHOc00a MONydeHUs cepHoil kucnoTel. [IpuMeneHue
cepHoii KucIoThl. CoMM CEPHOM KUCIOTHI, KAUeCTBEHHAsI peakius Ha cyiab¢aT-uoH. Haxoxnenue
ceppl M €€ COEOUHEHHH B mpupoje. XHUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOUIEH Cpelbl
COEJIMHEHUSIMHU Cepbl (KHCIOTHBIC JOXAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHSA. A30T, paclpoCTpaHeHHE B IMpHUpoae, (U3NYECKUe MU
XUMHUeckue cBoiicTBa. Kpyrosopot azora B npupojie. AMMHUaK, ero pU3n4ecKue u XMMHUECKHe



CBOWCTBA, MoJlyuyeHHe U npuMeHenue. Conu aMMOHHUS, UX pU3NUEeCKre U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuMsi Ha MOHBI aMMOHUSA. A30THas KHUCJOTa, €€ IOJy4YeHHUE,
¢uznueckue U XUMHUYECKHE CBOHCTBa (0OIIME Kak MPEJICTaBUTENsS Kiacca KHCIOT U
cneuupuyeckue). Mcnoap3oBaHWe HUTPATOB U COJEM aMMOHHUS B KauyeCTBE MHUHEpAJbHBIX
ynoopenuii. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMICH cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOJMOEMOB). Docdop, alaoTporHble MOAUPUKALNUN
¢dochopa, dpuznyeckne u xumuueckue cpoiictBa. Oxcua docpopa (V) u pochopHas kuciora,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA, monyudeHue. Vcmomb3oBanue (ochaToB B KadyecTBe
MUHEPATbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 37eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIICHUS. YTJEpO]l, aJUIOTPOIIHbIE MOIU(UKAIIMH, pACIPOCTPAaHEHHUE B
npupoze, Gu3nueckue u XuMudeckue coiictsa. AncopOuusi. Kpyropopot yriepoja B npupoe.
Oxcunpl yriaepona, ux pU3NUYECKUe U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. JKOJOTHUECKHE MPOOJIEMBbI, CBA3aHHBIE C OKcuaoMm yriaepoaa (IV),
TUIOTE3a IN100aJbHOr0 MOTEIUICHHs KJIMMaTa, NapHUKOBBINM 3(dexT. YronpHas Kuciora u eé
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOICTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcmonwp3oBanme kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayabHBIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHHSX YIiepoja
(MeraH, 9TaH, OSTWIEH, alETWIEH, S3TaHOJ, TJHULIEPHH, YyKcycHas kuciora). I[IpupogHsie
UCTOYHUKU YTJIICBOJOPOJOB (Yrojb, HNPUPOAHBIA Tra3, He(Th), MPOAYKTH HUX MepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [IoHSATHE 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX:
&KHpax, Oeskax, YrieBoJax — M MX pPOJIM B JKU3HM YesoBeKa. MarepuaabHOE €IMHCTBO
OpPraHMYECKHUX U HEOPTraHMUECKUX COECTUHEHHM.

KpemHuuii, ero ¢usnyeckue MU XUMHUYECKHE CBOMCTBA, IOJYyYE€HHUE U TPUMEHEHUE.
Coenunenus kpeMmHuss B npupoje. OOume mnpenactasiaeHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKATHI, UX UCIOJIB30BaHKUE B OBITY, B IPOMBILIUICHHOCTH. Baxuerime
CTpPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. I[IpobOiemsr
6€30I1aCHOT0 MCTI0JIb30BaHHsI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4yeHHe o0pa3lloB HEOPraHWMYECKUX BEIIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IIPOBEACHUE
KayeCTBEHHBIX PEAaKIMH Ha XJIOPUI-WOHBI U HAOJIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OIbITHI,
oTpakaromme (QU3NIEeCKue U XMUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCTUHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJECOMATEpUANIOB), O3HAKOMJIEHHME C 00pa3liaMu XJIOPUIOB (TaJOr€HUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M e COCIMHEHMAMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHAIOB), HAONIOJCHWE TMporecca OOyrIMBaHWA  caxapa TMOJ  JICHUCTBUEM
KOHILIEHTPUPOBAaHHON CEpHOW KHUCJIOTHI, U3y4YeHHEe XMMHUYECKHX CBOMCTB pa30aBICHHOMN cepHOM
KHCJIOTHI, TIPOBEJICHNE KAaUYeCTBEHHOW peakIiyy Ha Cyab(paT-uOH W HAOIIOJeHHE MpHU3HaKa e
MPOTEKaHUs, 03HAKOMJICHHE C (PU3WYECKMMU CBOMCTBaAMHU a3oTa, pocdopa M MX COCTUHCHUMA
(BO3MOXKHO MCITIOJIb30BaHKUE BUAEOMATEPHATIOB), 00pa3liaMy a30THBIX M (POCHOPHBIX YA0OpEHHIA,
[OJlydYeHUE, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOICTB aMMHaka, IpPOBEJACHUE
Ka4eCTBEHHBIX pPEaKUMH Ha HMOH aMMOHMA U (ochaT-HOH M H3y4yeHHE NPU3HAKOB MX
IIPOTEKAHUs, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIBIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUANIOB), M3yUYE€HUE MOJENeH KPUCTAIUIMUECKUX PEIIETOK aimMasa,
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rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aJCOpPOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHBOTra3a, MOTydeHHe, cOOUpaHue, paclo3HaBaHHe
Y W3y4YEHUE CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX pPEaKIMil Ha KapOOHAT U
CWIMKAaT-UOHbl M M3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUS, O3HAKOMJIEHHWE C MNPOAYKIUEH
CUJIIMKAaTHOM ITPOMBILUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX 3a1ad 1o TeMe «BakHenmue
HEMETAJIIBI U UX COCTUHCHHUSI.

MeTa/u1bl M UX COeIMHEHUS

OOmass xapakTepUCTHUKA XHUMHYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUM MX
nonoxxenus B [leprnonnueckoi cucreme xumuueckux sneMeHToB [[. 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramuMueckass CBA3b M METaJUIMYECKas KpHUCTaJIMYecKas
pemeéTka. DIEKTPOXUMUYECKUM PSAJl HANpsOKEHUH MeTaioB. (Du3WyYecKre M XUMHUYECKUE
cBoiictBa MeTayyioB. OOmIMe crnocoObl MoMydYeHus MeTauioB. [loHsATHE O KOPpO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (cTaib, YyTryH, JOPATIOMUHAN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{eouHble METAIIBL: TIOJIOKEHHUE B [lepronnueckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHEe UX aTOMOB, HaxoXieHuEe B mpupoje. Pusnveckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kaymsi). OKCUIBI M THAPOKCHIBI HATpUs U Kaius. [[pumenenue
LIEJIOYHBIX METAJUIOB U UX COCTMHEHUII.

[[lenoyHO3EMENBHBIE METAIBI MAarHU W KajlblLMil: mnojoxeHue B Ilepuogmueckoit
cucrteMe xumudeckux aeMmeHToB [[. M. MenneneeBa, CTpo€HHE HMX aTOMOB, HaxOXKICHUE B
npupoje. Ousnyeckne 1 XMMUYECKHE CBOMCTBA MAarHusl M Kajiblius. BakHeilue coelnHEHHs
KaJbIus (OKCHI, TUAPOKCH, cON). JKECTKOCTD BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuil: nonoxxkenue B llepumoanueckoid cucteMe XUMHUYECKUX 3jemeHToB JI. .
Menaeneesa, CTpo€HHE aTOMa, HaXOXAeHUE B npupoae. Ouznueckrne 1 XMMAYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuoguueckodt cucteMe Xxumuyeckux osiementoB JI. N.
MeneneeBa, CTpo€HHE aTOMa, HaxoaeHue B npupoje. Ousnyeckre U XUMUUECKUE CBOMCTBA
xene3a. Okcunpl, runpokcunbl u conu kenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE C O00pa3lamMy METajuloB M CIUIaBOB, HUX (PU3NYECKUMHU CBOWCTBAMU,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIONB30BAHHE BHIACOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICUCTBHS OKCHJIA KAJIbIUs U HATPHUS C BOAOM (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEpPHUANIOB), HCCJIEIOBaHHE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHHUsS Keje3a B
KHcIopose  (BOBMOXKHO — HCTOJB30BAaHHE  BUICOMATEPUANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX pPEaKIMil HA MOHBI: MarHus, KaJbllUs, aJIFIOMUHUA, IIMHKA, *kene3a (II) u xenesa
(IIT), meqm (I1), HaOMrOAEHUE W ONMUCAHUE MPOIICCCOB OKpAIIMBAHUS INIAMCHH MOHAMH HATpHS,
KaJlusl U Kaiblus (BO3MOXKHO WCIIONH30BAaHUE BUACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IA AJIFOMUHUS U TUAPOKCUA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 33a/1a4 10
TeMe «BakHeliue MeTasuibl U UX COSJUHEHUS».

XuMus H OKpPYy:KaoIas cpeaa

BemectBa u Marepuansl B MOBCETHEBHOW JKM3HU YeJIOBEKa. be3onmacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. [lepBas moMomp Npu XUMHUYECKHUX OXKOrax H
OTpAaBJICHUSIX.
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XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpelibl (MpesenbHas JoMycTuMasi KOHIIEHTpaLus
Beniects, najiee — [1JIK). Poib xuMuu B penieHnn 3K0JI0rHyecKux npoosieM.

Xumuueckuii IKCnepuMenm:

n3ydeHre o0pa3oB MaTepUaIOB (CTEKIIO, CIUIABbl METAJIJIOB, IOJIMMEPHbIE MaTepUAIbI).

Mesicnpeomemnvie ceéasu

Peanmzanus MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 MHCIOJb30BaHME KaK OOLIMX eCTeCTBEHHO-HAyYHBIX MOHATHHM, Tak U MOHATH,
SBIISFOLIMXCS] CHCTEMHBIMH IS OTACIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHbI (akT, TUIOTe3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccuukauusi,  MEepUOAMYHOCTb,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJICIIMPOBAaHUE, U3MEPEHUE, MOJICTIb, SIBJICHUE, TAPHUKOBBIA Y PEKT, TEXHOIOTUS, MATEPUAIIBI.

®dusuka: MaTepus, aTroM, D3JEKTPOH, I[POTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNA, JJIGKTPHUUYECKUI 3apsii, TPOBOJHUKH, MOJIYINPOBOJHUKH,
IUIJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKass pelETKa, CIUIaBbl, (U3MUYECKUE BEIMYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMUUECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, apixanue, 6uocepa, 3KOCHCTEMA, MUHEpAJIbHbIE YIOOpEHMS,
MHKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, MUTaTeIbHbIE BELIECTBA.

I'eorpadust: armocdepa, ruapochepa, MuHepanbl, TOPHBIE IOPOJBI, IOJIE3HBIE
HCKOIIaeMble, TOIUINBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JAUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PEe3yAbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO 00IIero 00pa3oBaHuUs
JOCTUTAKOTCA B X0 06y‘-I€HI/I$[ XUMHUHN B CIUHCTBEC y‘—Ie6HOI>i nu BOCHI/ITaTeJ'II)HOI\/’I NCATCIBbHOCTU B
COOTBETCTBUM C  TPAJUIUOHHBIMU  POCCHMCKMMH  COLIMOKYJIBTYPHBIMH W  JYXOBHO-
HpaBCTBeHHLIMI/I OCHHOCTAMU, HpI/IHHTBIMI/I B 06I_I_ICCTBC HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUS U
CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITHATN3AINN 00yJaIONTUXCS.

JIMYHOCTHBIE PE3YyIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTeMOfI ITO3UTUBHBIX HCHHOCTHBIX OpI/IeHTaHI/II\/JI nu paCHII/IpeHI/IC OonbITa ACATCIBHOCTHU HaA eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpUOTHYECKOro BOCHIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJICINIO, TOHMMAHMs 3HAYCHHS XWMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIEeCTRa,
CHOCOOHOCTH BIIAJIETh JOCTOBEpHOW MH(OpMaImeil o mepeoBbIX TOCTHKEHUAX U OTKPBITHUAX
MHPOBOM M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTU B HAyUYHBIX 3HAHUSX 00 yCTpoOHCTBE
MHUpa 1 O0IIECTRA;

2) rpakKIaHCKOIr0 BOCTIMTAHUSI:

MPEJICTABIICHUS] O COIMAIBHBIX HOpPMax M TPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIC3HOM,
y4eOHO-UCCIIeIOBATEIIbCKON, TBOPUYECKOH W JPYrUX BUAAX JCSITEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JIEATSIIBHOCTH MPH BBITOJIHEHUH YUYeOHBIX, ITO3HABATEIBHBIX 3aJ1a4,
BBITIOJTHEHUH XUMHYECKHX JKCIEPHUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aUMOIIOHUMAHUKO W B3aUMOIIOMOIIIN B Hpouecce 3T0ﬁ y‘-IC6HOI>i JACATCIIBHOCTH, 'OTOBHOCTHU
OIICHMBATh CBOE TOBEJICHHUE M TOCTYINKH CBOMX TOBApHINEH C TO3WIIMH HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM OCO3HAHMS IIOCIEICTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMA '

MHPOBO33PEHUYECKHUE  TMPEACTaBICHHs O  BEIIeCTBE W  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM U COCTABIAIOWINE OCHOBY JJIs
MOHMMAHHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, NPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aMMOCBS3SIX YENOBEKa ¢ MPUPOTHON Cpesoid, O posu
XHUMHUUA B ITIO3HAHUU DTUX 3aKOHOMepHOCTeﬁ;

MO3HABATE/IbHBIC MOTHBBI, HAIPABJIICHHBIC HA IIOJYYCHHWE HOBBIX 3HAHUH 10 XUMHH,
HeoOxonuMble i OOBSICHEHHs HaOMIOAaeMbIX TMPOIECCOB U SBICHUH, MO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, MOCTYIMHBIMH TEXHUYECCKHUMH CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYYEHUWIO M TO3HAHMIO, JTI0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHON M HCCIIEAOBATEIBCKON JEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HaTPaBJICHHOCTU M YPOBHS 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KWU3HMU, OCO3HAHUE IOCICACTBHA W HEMPHITHE BPEIHBIX
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MpUBBIYEK (YMOTPEOJICHUsI aJNKOTroJis, HAPKOTHUKOB, KYpPEHHs), HEOOXOJUMOCTU COOIIONCHUS
npaBui 0€30MacHOCTH TMPH OOpaIleHUH ¢ XUMHYECKUMH BELIECTBAMU B OBITY M peallbHOU
KH3HU;

5) Tpy/10BOr0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHHUIO npodeccuii u Tpyaa pa3InyHOro poja, yBaKCHHE K
TPyLy ¥ pe3ylbTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE IPHUMEHEHHS
MpPEeIMETHBIX 3HaHUM 10 XWMHUHU, OCO3HAHHBIM BBIOOP HMHAWBUAYATbHOW TPAEKTOPUU
NPOJOIDKEHU 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHUMUH,
0OIIIEeCTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCTENnTHOW MPOo(ecCHOHAIBHON NEeATeTbHOCTH U
pa3BUTHsI HEOOXOAMMBIX YMEHH, TOTOBHOCTh a/1alITUPOBATHCS B MPO(eCcCHOHANBHOM cpeie;

6) 9KOJIOrM4Y€eCKOr0 BOCITUTAHMS:

9KOJIOTMUYECKHU 11e1ec000pa3Hoe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIEeCTBOBaHMS, NOHUMaHHE LEHHOCTH 3JI0pPOBOrO M 0e30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HM3HYECKOMY H TICHXHYECKOMY 3I0POBEIO,
OCO3HaHHE IIEHHOCTH COOIIOICHHS MpaBUi OE30MacCHOTO MOBEACHHS IpU paboTe ¢ BEIIeCTBAMU,
a TaK)Ke B CUTYAIUsIX, YTPOKAIOIIMX 3/10POBBIO M KHU3HH JIOICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHMSA, MOJy4YaeMble TPU W3yYCHHH XUMHH, I PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaOIel MPUPOAHON CPe0il, IJIsl OBBIIEHUST YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHHS II100aJBHOTO XapaKTepa 3KOJIOIMYECKHX MpoOJeM M MyTed MX pelieHHs
MOCPEJICTBOM METO/I0B XMMHH, SKOJIOTMUYECKOr0 MBIIIICHHs, YMEHHUSI PyKOBOJICTBOBAaThCS UM B
M03HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAIbHON MPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampenMeTHBIX pe3yJlbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33PEHUS OOIEHAYYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNOTe3a, (HakKT, cucTema,
npoIiecc, SKCIEPUMEHT U APYroe.), KOTOPhIE HCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPeaIMeTOB (P OPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U yYHUBEpcajlbHble ydeOHbIe AeHCTBUS (ITO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOpPbIE 00eCreunBaloT (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOM NesATeTbHOCTH.

Ilo3naBaTebHbIE YyHHBepCcAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble jloruueckue aeicTBUA:

YMEHHSI HCIOIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHHUS TPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBICT XMMHUYECKHX TOHATHH (BBLACTATH MX XapaKTepHbIC TPH3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSTUSIMM), UCTIOJIb30BaTh MOHATHUS IS OOBSICHEHUS
OTAENbHBIX (DAKTOB M SBJICHHUH, BBIOMpaTb OCHOBAHMS M KPUTEPUM IS KIACCHUPHUKAILUU
XMMHAYECKHX BEUIECTB M XMMUYECKHX PEAKINH, YCTAaHABIMWBATH MPUUYNHHO-CIICICTBEHHBIE CBS3H
MeX1y OOBEKTaMU U3Y4EHHUs, CTPOUTH JIOTHUECKHE PACCy ACHUs (MHIYKTUBHbIE, 1eIyKTUBHBIE,
10 QHAJIOTUH), JAEJIaTh BBIBOABI U 3aKIIIOYCHHUS;

YMEHHE TPUMEHSTH B TPOIECCE MO3HAHMS MOHATHUS (IIPEIMETHBIE W METanpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, NPeoOpa3oBbIBaTh IIHPOKO
IPUMEHSIEMBbIE B XUMHUHM MOJIEJIbHBIC MPEICTaBICHUS — XUMUYECKHH 3HAK (CUMBOJ DJIEMEHTA),
XUMHYecKkass (GopMylia M ypaBHEHHE XWUMHUYECKOW peaknud — TpH pPEmieHuH y4deOHO-
MO3HABATENbHBIX 3a7a4, C Yy4ETOM OSTUX MOJENIBHBIX TMPEACTABICHUI BBIABIATL U
XapaKTepru30BaTh CYIIECTBEHHbIC NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U



14

XUMHUYECKHUX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3H U
MIPOTUBOPEYUS B U3yUAEMBbIX MPOIIECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bCcKkue 1eiCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMbIX CYXKICHHIA;

MPHOOpETEeHHE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3ALMU W TMPOBEICHUIO YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X00M IPOIlecca, CAMOCTOSTENIbHO MMPOTHO3UPOBATH €T0
pe3ynbraT, (GopMyIHpoBaTh OO0OOUIEHHS M BBIBOJBI MO pe3yJlbTaTaM IPOBEIEHHOTO OIbITa,
MCCJIEeIOBaHUS, COCTABIATH OTUET O MPOeIaHHOM paboTe.

PaGora c undopmanueii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIMIO PA3TUYHBIX BHIOB
1 (hOpM IpeICTABICHHUS, MOIY4aEMYIO U3 Pa3HbIX UCTOYHUKOB (HAYUYHO-TIONYJISIPHAS JINTEPATypa
XUMHUYECKOIO COJEp)KaHUs, CIIpaBOYHbIE I0ocoOus, pecypchl HMHTepHeTa), KpUTHUYECKU
OLICHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(OPMAIIUIO;

yMEHHUE NPUMEHSTH Pa3IUUHbIe METObI U 3aIPOCHl IIPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIOJIHEHUSI YU€OHBIX U IMO3HABATEIbHBIX 3a4a4
OTpeAeNEHHOT0 THIMA, MPUOOPETeHHE OMbiTa B O0JIACTH HCHOJB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIaICHHE KYJIbTYpOi aKTHUBHOTO UCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (OpMy MpeicTaBlIeHUs
uH(pOpMalUd ¥ WUTIOCTPUPOBATH pellaeMble 3aJaud HECIOXKHBIMH CXeMaMH, JuarpaMMamH,
npyrumu popmamu rpa@uK ¥ 1X KOMOWHALIASMU;

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATH B MpoIlecce y4eOHONW U HCCIeA0BaTEIbCKOM
JEeSTEIHHOCTH HHPOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH, CETLCKOTO X03SiCTBa U TPAHCIIOPTA
Ha COCTOSTHUE OKpYXKarouleil MpUpoaHON Cpeibl.

KoMMyHMKaTHBHbIE YHUBepPCaJIbHbIE y4eOHbIe 1eiiCTBHS:

yMEHUsl 3aJaBaThb BOIPOCHl (B XOJie¢ Juanora W (Wiau) JTUCKYCCHUHU) IO CYUIECTBY
oOcyxxnaemMoil Tembl, (OpPMYJIHpPOBaTb CBOM MPENJIOKEHUS OTHOCUTEIbHO BBIIOJHEHUS
IIPEJIOKEHHON 3a/1auH;

YMEHMUSI IPECTABIIATD [TOJIyYEHHBIE PE3YJIbTaThl I03HABATEIBHON AESITEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JeslaTh MPE3eHTALMI0 Pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
SKCHEepUMeHTa (J1ab0paTOPHOTrO OmbITa, J1a0OpaTOpPHOMl PabOTHI MO HUCCIEAOBAHHIO CBOMCTB
BEIIECTB, YICOHOTO IMPOCKTA);

YMEHHS y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATEIbHON U
HCCIIEIOBATENILCKOM JIESITEIbHOCTH NPU PEIIEHUH BO3HUKAIOUIMX IMPOOJIeM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB U COIJIacOBaHMs MO3UIMKM (0OCyXneHHs, OOMEH MHEHMSIMH, «MO3TOBbHIE
HITYPMBI», KOOPAUHALIMS COBMECTHBIX JCHCTBHIA, OMpeeNieHue KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOU paboThI U IpyTHE).

PerynsiTuBHbIe YHMBepcaJibHbIe YueOHbIe JelCTBUS:

YMEHHE CAMOCTOSITENILHO OMpPEeNeNsaTh eNu AesATENbHOCTH, MJIaHUPOBATh, OCYILIECTBIATh,
KOHTPOJHMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBIOMPAThH
HanOonee d(pPexkTuBHBIE CHOCOOBI pemIeHWs Y4YeOHBIX H  TO3HABATEJBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WIM KOPPEKTUPOBATh MPEIJIOKEHHBIA aIrOPUTM JEUCTBUI NpuU
BBIMIOJIHEHUH 33JaHAN € Y4€TOM TIOJIyYeHHUS HOBBIX 3HAaHMHA 00 H3y4aeMbIX OOBEKTax -—
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BCIICCTBAX MU pCaKUUAX, OUCHUBATH COOTBCTCTBHUC ITOJIYUCHHOI'O PE3yjibTaTa 3asiBJICHHOH neiu,

YMEHUE UCIIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIaracMbl€ B YCIIOBUM 3aJaHUN.
HNPEIMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX pe3yJbTaTOB II0 OCBOEHHUIO OO0S3aTEIHOTO COJEpXKaHMA,

YCTAHOBJICHHOTO JaHHOM (enepanbHOW pabodeld NporpaMMoOi, BBIIETSIIOT: OCBOCHHBIE
oOyyarolMMUCSl Hay4Hble 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUM, crneuuduyeckue ams
npeaMeTHON o0nact «XuMUs», BUIBl JNEATENbHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro

MHTEpIpETAINHU, TPEOOPa30BAHUIO M IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYalLIUAX.
K konny oOyueHus B 8 kJjacce npeiMeTHbIE pe3yiabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOLIUXCS YMEHHIA:

PacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa, XUMUYECKHM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMech (OJHOpPOJHAas U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJEKyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas [JOJII XUMHUYECKOIO
3JIEMEHTa B COCIMHEHHM, MOJSIPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
3JIEKTPOOTPULATENILHOCTD, CTENIEHb OKHCIIEHUS, XUMUYECKasl peaKiys, Kiaccudukanus
peakUuii: peakuu COCIMHEHNUs, PEaKLIUN Pa3I0KEHUs, PEAKIIUH 3aMEILECHHS, PEaKIH
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEaKIfH, TETNIOBOM APPEKT peaklny, siApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aroMHasi OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HENOJIApHAasi KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10JIs BElIeCTBa (IPOLEHTHAsI KOHLEHTPALlKs) B PaCTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX MOHATUH M NPUMEHATH 3TU
HOHSATHS [IPU ONIMCAHUM BELLIECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMMYECKYIO CHUMBOJMKY JJIs COCTaBi€HHs (OpMya BELIECTB U
YPaBHEHUN XUMUUYECKUX PEaAKIUH;

OIpeseATh BAJCHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIECHb
OKHCIICHHS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, NPHHAJICKHOCTh BELIECTB K
onpeei€HHOMY KJlacCy COEOUHEHHH 1o QopmynaM, BHJ XMMHYECKOH CBS3U
(KOBaJIeHTHasi 1 MOHHAs) B HEOPTAaHUUECKUX COCTUHEHUSAX;

packpeiBath cmbica Ilepuoamueckoro 3akona [[. M. MenaeneeBa: 1€MOHCTPUPOBATH
IIOHUMAaHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAHEHMsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O Y4€HHs, 3aKOHa ABOrajpo;
ONHKCBHIBATh M XapakTepu3oBaTh TabmuuHyoo Qopmy Ileproanyeckold CHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATUS «IJIaBHas moArpynna (A-rpynma)» u
«mobounass mnoarpynna (b-rpynma)», Manble W OOJbIIME NEPUOJIBI, COOTHOCHUTH
00o3HayeHus1, KOTopbele umeroTcst B Tabnuue «lleprognueckas cucreMa XUMUYECKHX
anemeHToB [[. M. MenneneeBay ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHMS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsAl fAapa, oOliee 4YHUCIO DJIEKTPOHOB U
pacnpeesieHue ux 1o 3JIEKTPOHHBIM CIO0SM);

KJIaccu(UIUPOBaTh XUMUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKUE
peakuuu (MO YUCIYy U COCTaBy YUYacTBYIOUIMX B pPEaKIMU BEIIECTB, MO TEIJIOBOMY

dbdexry);
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XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB,  MOATBEpP)KJasi ONUCAHUE NPUMEpPAMU  MOJEKYJISPHBIX  YpaBHCHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

MIPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALIEHNUN B PA3JINYHBIX YCIOBUAX;
BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popmysie COeTUHEHHUS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEeaKInu;

MPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON AEATEIbHOCTH — AHAJIN3 U CHUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMATH3alNI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBA3€H — I M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUH,
€CTECTBEHHO-HAyYHbIE  METOAbI  MO3HAHUS  —  HAONIOJIEHWE,  U3MEpeHHeE,
MO/ICJIMPOBAHUE, FIKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIH);

CleloBaTh IpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCyaol U  JabopaTOpHBIM
000py/OBaHHEM, a TaKXKe MpaBWIaM OOpAaIlEHUS C BEHICCTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOJYYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BEIMIECTB (BOJOPOAA W KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAETEHHON MAaCCOBOM JT0JIEH PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
Y MPOBOJUTHh XMMHUYECKHE HKCIIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U
KHUCJIOT C TIOMOIIBbIO MHIUKATOPOB (JIaKMYC, eHOoIPTaNIenH, METUIIOPAHK U APYTUe).

K koH1y 00y4yenust B 9 kj1acce npeMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JOJKHbI

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSATUH: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, TIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCJICHHS, XUMHUYECKash peaklus, XUMHUYecKas
CBSI3b, TEIUIOBOU A (EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, IIMEKTPOIUTHI,
HEDIJICKTPOJIUTHI, JJEKTPOJIUTAYECKAS JUCCOLMALUS, PEaKIUu HOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBIC pEaKIHH,
OKHUCJIUTCIIBbHO-BOCCTAHOBUTCIIbHBIC peaKuunu, OKHUCJIHUTCIIb, BOCCTAaHOBHUTCIIb,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(POTepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, HMOHHAs, MeTaJUIM4YecKas), KpUCTAIIMYecKass pemeérka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKUWH, MPEAeTbHO JOMYCTUMAs
konentpauus [1JIK BemecTsa;

HUITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX HOHATUH U MNPUMCHATHL 3TU
MOHSITUS IIPU ONTUCAHUH BEILIECTB U UX MPEBPAICHUIA;

UCTOJIb30BaTh XUMHMYECKYI0O CHUMBOJHMKY JJIsi COCTaBlIeHUS (OpMyn BemIeCTB u
YpaBHEHUH XMMUYECKUX PEAKIUM;

onpeaciTb  BaJICHTHOCTb UM CTCIICHb  OKHUCJIICHUSA XHUMHYCCKHUX DJJICMCHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K OINPEACIEHHOMY
KJIACCy COeNMHEHUN 1o Qopmynam, BHA XUMUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS,
MeTaJIJII/I'-IGCKaSI) B HCOPraHM4YCCKUX COCAUHCHHAX, 3apsdld HOHaA II0 XUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUTMYECKOUN pelETKY KOHKPETHOT'O BEIlIECTBA;

packpeiBath cmbich Ilepuoanmdeckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnnuHyro Gopmy [leprogndeckoit
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CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3nyaTh TMOHATUS «rjaBHas mnonarpymnma (A-
rpymnmna)» u «mnobouyHas mnoxarpymmna (b-rpynma)», maneile uw Oonblive NEPUOBI,
COOTHOCHTH 0003HAYeHUsS, KOTOpPhIE HWMEIOTCS B TIEPUOJUYECKON Tadmuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij siapa, o0Iee YUCIo JIEKTPOHOB U PACIIPENICICHNE UX TI0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMe 3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB JJEMEHTOB M UX
COEIMHEHUH B Mpenenax MajblX MEepUOJIOB U TIABHBIX MOATPYHH C YYETOM CTPOSHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE
peakiuu (MO YHCIYy W COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY
3¢ dekTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHHSI XUMHYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) oOIIMEe U cHenuduyecKkrue XUMHYECKHE CBOICTBa
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHNUE PUMEPAMH MOJIEKYISPHBIX U
WOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKON JUCCOLMAIMU KUCIIOT, WEI0YEH U COJIEH,
MOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS PeaKIuid,
NOJTBEPXKIAIONINX CYIIECTBOBAaHHE T'E€HETHUYECKOW CBSI3M MEXIY BEIIECTBAMHU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca STUX peakiuii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTHU
MPOTEKAaHUsI XMMUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1Mo (popMysie COeTUHEHHs, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOANUTH PACUETHI IO YPAaBHEHUIO XUMUYECKON PEeaKIny;

coONfoaTh TMpaBWia TIONB30BAaHUS XUMHYECKOW TIOCYIOW U JTAOOPaTOPHBIM
o0opyJIOBaHUEM, a TaKKe IpaBUia OOpAIICHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB 110 TOJYYCHHUIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJICKHUCIIOTO Ta3a);

IPOBOJUTH PEaKIUH, TOATBEP)KIAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB!
pacro3HaBaTh OIBITHBIM TYTEM XJIOPUA-, OpoMHa-, MOAMI-, KapOoHaTt-, (docdar-,
CWJIMKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHMS M HOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPaX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OIEpAIUU MBICIUTEILHON NEeITeNTbHOCTH — aHallu3 M CHHTE3,
cpaBHEHHe, O00O0OIICHNE, CHCTEMATHU3alHUI0, BBIIBICHUE NPUIMHHO-CIICICTBEHHBIX
CBs3EM — JUIsi M3y4eHHs] CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIIHi, eCTECTBEHHO-
Hay4YHbIE METOABl TMO3HaHWA — HAOJIOJEHWE, W3MEpPEeHUe, MOJCINPOBAHHE,
SKCTIEPUMEHT (peaTbHbIM U MBICTICHHBIN).
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8 KJIACC
KoauuecTBO yacos
Ne HaumeHoBaHMe pa3iesioB U DJIeKTpOHHBIe (LM (ppoBbIe)
n/n TeM IPOrpaMMbl Bcero Kourpoasurre Tpaxruteckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTbI
Pa3znea 1. IlepBoHayaibHble XUMHYECKHE MIOHATUS
Xumus — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 3 bubnuorexa [JOK
MPAKTUYECKON JAESITENFHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa n xuMuaeckue 15 1 but6mmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pasneny 20
Pa3jen 2. BaxkHeiimne npeacTaBuTe M HEOPraHMYeCKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonstue 6 1 bubnuorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. [Tonstue o 8 1 but6mmoreka [IOK
KHCIIOTaxX M COJISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 1 1 1 but6mmoreka [IOK
HEOPraHUYEeCKUX COCAMHCHUIN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznen 3. Ilepuoanueckuii 3axon u [lepuoauyeckasi cucrema xumnuyeckux 3j1emMeHToB /. . MenaeneeBa. CTpoeHne aToMOB.
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XumMu4yeckas cBsizb. OKHCJIAUTEIbHO-BOCCTAHOBUTEIbHBIE p€aknuu

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
3.1 XUMHYECKHX 3eMeHTOB JI. . 7
Mennene-eBa. CtpoeHue
aToMa

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHUeECKas CBA3b.
3.2 OKUCIUTEIIBHO- 8 1

BOCCTAaHOBUTCJILHBIC PCAKIINN

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Htoro 1o pasaein 15 bubmmoreka [IOK
pasiely https://m.edsoo.ru/7f41837¢c
PesepHOE Bpemst 3 Bubinotexa IIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68 4
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9 KUIACC
KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/mn P Kontpoabnbie | IlpakTnyeckue (up )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zpnen 1. BemecTBO N1 XMMHUYecKHe peaKIul
[ToBTOpEeHME M yryOJIeHHE 3HAHUT bubmuorexa [IOK
11 5 1
OCHOBHBIX Pa3JielioB Kypca 8§ kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nmoreka [JOK
' peaxuuii https://m.edsoo.ru/7f41a636
DJEKTPONUTHYECKAST JUCCOLUALIMS. but6mmoreka [IOK
1.3 8 1 1
XUMHUYECKUE PeaKiii B pacTBOPax https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. HemeTansibl U UX cOeIMHEHUS
51 OO01mas xapaKTepUCTHKA XUMUIECKUX 4 1 bu6nmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ['agorenst https://m.edsoo.ru/7f41a636
: JICMCHTOB -TPYIIIIBL u
byl P https://m.edsoo.ru/7f41a636
COCTUHECHHUS
23| smwermon Vicipyams, Asor goetopux | 7 ;| Bubmore lOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCTUHCHHUS
e | o o . | , o ox
' . PYTHIBE poA https:/m.eds00.ru/7f41a636
KPEMHUH U UX COCUHEHUS
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Uroro mo pazneny 25
Pa3gen 3. MeTa/uILI M X COeINHEHU S
bu6mmoreka [IOK
3.1 i 4
Obume CBOACTBA METAIIOB https://m.edso00.ru/7f41a636
bu6nuorexa [IOK
2 B i 1
3 AKHEHIINEe METAJIBI M UX COSIUHEHUSA 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pazgen 4. Xumus U oKpyKawmas cpeaa
4.1 BemectBa 1 MaTepuaibsl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGmorea [IOK
p p https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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