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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (eaepaTbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYydYaIOIIUXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEpKaHUs, PEKOMEHAYEMYIO IOCIIe0BAaTEeIbHOCTD
M3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTEJIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUH CIYXXHT OCHOBOH It POPMUPOBAHUSI MEPOBO33PEHHS 00YJAOLIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO MPHUHILMITY ITOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHS K JPYyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHUH — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUU B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYyYEHHsS Ha CHUCTEMaTHYecKoe MpHUOoOIIeHHe OOydYaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHMUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBIICHUS OKPYXKAIOIIETO MHpA, WUCIONB3YyS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM JKOJOTHUYECKH IEIeCOO00pa3HOTo MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METO/aX MO3HAaHMs B XUMHH. UHCThIE BelecTBa U cMecH. CriocoObl pa3/iesieHus: CMeCeu.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHECHHH.

KonunuectBo BemiectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYecTBa, MAaccChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XumMudeckue ypaBHeHus. Knaccuduxanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3yYEHHE U onucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEIHOUW MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCJIOTOM) SBJICHHM, HaOII0IeHNE
W ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pa3mokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu menu (), usydenme crmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTAaTOB IMPOBEJACHUSI OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/1aHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIEeMEHT M NPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxkcunpl. Ilpumenenue xkucinopoga. CrnocoObl MoOJydeHUs KHCIOpoJa B Jlaboparopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaIys
KHCIIOpO/a.

TemmoBoit A(PekT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHAOTEPMUYECKHE peakuuu. TOImauMBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOIE,
dbusznyecKrue 1 XUMHUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHus. KucioTer u comnu.

Moutsipablii 00bE€M Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHHSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BeniecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XuMuueckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yromre (OCHOBHBIC, KUCIIOTHEIE, aM(OTepHBIC) U HeconeoOpasyomue. HomeHkmarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciot. @undyeckue U XUMHUECKUE
cBoicTBa KUCHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckast CBA3b MEXKY KJIACCAMH HEOPraHUYECKUX COECITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHUE M HM3yYEHUE CBOICTB KUCIOPOJA, HAOMIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MPEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0Opa3liaMu OKCHIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMM (HaTpueM U KajblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKd MHAMKATOPOB B PacTBOpax KUCIOT U HIEJo4Yel, U3ydeHue
B3auMojieiictBus okcuga Meau (ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT € METaljlaMH,
peakuui HEUTpaau3alMM, IOJYy4eHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJU, pEeLIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauyecknii 3axoH u Ilepuoagnyeckasi cucrema xumudeckux siemenros /1. H.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHbIE METAJUIbl, T'aJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux onemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynmbl. PU3HYECKUH CMBICT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
J. W. MengeneeBa. XapakTE€pUCTHKa XMMHMUYECKOTO JJIEMEHTA IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipoieccsl
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

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).

Mesicnpeomemmnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SABIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMble, TOTUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOMOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBOMNCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKHX COEIMHEHUU, T'€HEeTHYeCcKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTaiu3aTopa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. IloHsTHE O XuUMHUYecKOM paBHOBecHMH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO0/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBHUS MPOTEKaHUs PEAKIMil MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OcaJKa, BblJEJIEHUE ra3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJHHEHUSA

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOMWCTBA, IOJIyY€HHUE,
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. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, nony4yeHue u npumeHeHne. Coau aMMOHUSL, UX (PU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOIcTBa, mosydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoiicta. Ancop6uus. Kpyrosopot yriepoaa B mpupoje.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00ANIHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIN 3PQeKkT. YrolibHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayampHBIe TOHATHS 00 OPraHMYECKHX BEHIECTBAX KAaK O COCIUMHEHUSAX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH 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.
Coenunenus kpemHusi B mpupone. OO6mme mnpencrtaBieHuss o6 okcuue kpemuus (1V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpHaIOB B IOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3NYEeCKue U XUMHUYECKHE CBOICTBA TIaJIOTEHOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoOB), HaOdIoJeHWe Tpouecca oOOYyIJIMBaHUS  caxapa TMoja  JielicTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMyi a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, cooupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW NPOMBIIIJICHHOCTH, PELICHNE IKCIEPUMEHTAIBHBIX 33734 1Mo Teme «BaxHeime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTtalMyeckas CBS3b M METAJIMYECKas KpUCTaUIMYecKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUJIbI U TUAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. OU3NYECKUE U XUMUYECKHE CBOMCTBA MarHus W KaJblusa. BaxkHelmme coenrnHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxXOXJAeHHE B Tpupojae. Puznueckue U XMMHUYECKHUE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UMH METAUIOB (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEpPHAJIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajabllvs, alFOMUHUS, [TMHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THAPOKCH/IA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas momoimip Mpu XUMHUYECKHX OXOTrax u
OTPAaBJICHHSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUATIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHUS, MAaTCPHUAITHI.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKHE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

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

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHsS IIPOrPAaMMbl OCHOBHOTO 0OIIEro 06pa3oBaHMUs
JOOCTUT'AKOTCA B XO4€ O6yT-ICHI/I$I XUMHUHU B CAUHCTBC y‘-IC6HOI\/JI n BOCHHTaTeJ’H:HOfI NCATCIIBHOCTHU B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKAMH  COLMOKYJIbTYPHBIMH M  JYXOBHO-
HPaBCTBECHHBIMH I[EHHOCTSIMH, MPUHATHIMA B OOIIECTBE NpPaBUIAMHA M HOPMAaMH ITOBEICHHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIM3AIMHA 00YJaOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11a101u14xcs{ pYKOBOI[CTBOBaTI)CH
CHCTEMOM IMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACHIMPCHHE OIbITAa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOTO OTHOIIECHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeNI0, TOHMMAaHHs 3HAYCHHS XWMHYECKOW HayKH B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CIMOCOOHOCTH BJIaJCTh JOCTOBEPHOW MH(MOpPMAIUCH O MEePEIOBbIX TOCTHIKCHUAX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHUS O COIHAIBHBIX HOPMAax M MPaBUIaX MEKIMYHOCTHBIX OTHOINCHHH B
KOJIJIEKTHBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B 00IIECTBEHHO TTOJIE3HOM,
y4eOHOUCCIIEI0BATENBCKON, TBOPYECKOW M APYIMX BHAAX JESTEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHO# IESITEbHOCTH MPH BBIMOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIMTOJTHEHUH XHMHUYECKUX OKCIIEPUMEHTOB, CO3MaHUHM YYE€OHBIX TMPOEKTOB, CTPEMJICHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbPHOCTH, TOTOBHOCTHU
OIICHHUBATH CBOE IIOBECACHUE U HOCTyrIKI/I CBOHUX TOBapI/IHIeﬁ C MO3UIUHN HpaBCTBeHHBIX nu
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MOCIIEACTBHUI MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMUSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW W COCTABJISIONIME OCHOBY IS
NOHUMAaHHUs ~ CYIIHOCTH  HAy4YHOW KapTHHBI MHpa, MpEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOJIBI, B3AUMOCBS3IX YeJIOBEKa C MPUPOTHON CPEIOi, O posn
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;
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MO3HABATEJIbHBIE MOTHUBBI, HAIlpPaBIICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEOOXOaUMBbIC Il OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHHI0 M TO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHeHIIEeM;

4) ¢popMHUpPOBaAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HH, OCO3HAHHE MOCIEACTBHA W HEMPHITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aAJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH € XMMHYECKHMHU BeEIIeCTBAaMH B OBITY U peallbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii U TpyAa pa3iIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

OKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K TIPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO IMOBEJCHHS MIPH paboTe ¢ BEMIECTBAMU,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOif, sl OBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeIMeTHBIX pPe3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHUsST OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (ITO3HABATEIBHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIE 00eCneunBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHHPOBAHUIO M OCYIIECTBICHHUIO YIeOHOH IeATEeTHbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUW 3HAHWM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIOCNATH MX XapakTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aHMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJICNbHBIX (PAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KJIaCCH(PUKAITUN
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XUMHUUYECKHX BEIIECTB U XMMHUYECKUX PEaKlui, yCTaHaBIUBATh MPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy O0BEKTaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHBIE, IeTyKTHBHBIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHIN 3HAK (CUMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TPU PEIIeHUHd Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK H3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIC CBSI3U U
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHl B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMM M TPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOATEIHHO MPOTHO3UPOBATH €0
pe3ynbrar, (GopMynHpoBaTh O0OOMICHUS W BBIBOJBI IO pPe3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PatGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3IUNYHBIX BHIOB
1 (HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICpPIKAaHMs, CIPABOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTH Pa3INYHbIe METOJIbI M 3allPOCHI IPH MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YU4SOHBIX M MIO3HABATEIHHBIX 33124
OTPENIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHNE KYIbTYPOi aKTUBHOTO HCIIOIb30BAHMS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpeacTaBICHUS
nH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIaeMbIe 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATH B MpoOIEcce y4EOHONW W HCCIeI0BATENbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHHE OKPYKAroIIeH TPUPOTHON CPEIbI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMPOCHI (B XoJe Auamora u (WIK) JUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH MOJYICHHBIC PE3YIbTaThl TO3HABATEIHHOU JIEATETLHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JelaTb MPE3CHTALMI0 pPe3yJbTAaTOB BBINOIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIILHOW M
HCCJIEIOBATETILCKOM NIeATEeNHbHOCTH TPU PEIICHHH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa
oO0IIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
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HITYpMBbI», KOOPJIMHALU COBMECTHBIX JEHCTBUM, ONpEeICHNE KPUTEPUEB 110 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

Pery1siTUBHBIE YHMBepcaabHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITEJIbHO ONPEAEIATh eI AeSITeIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AJITOPUTM JEHUCTBUM IIpU
BBIIOJIHEHUM 33JaHUIl C yd4y€TOM IIOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeyIaraéMble B yCIOBUU 33 aHUH.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB II0 OCBOEHHMIO O0S3aTEIBHOIO COJEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMoi, BBIJIEJAIOT: OCBOCHHBIE
0o0y4yaromuMUCsT HAy4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI JCUCTBHM, crenupuuecKue yis
OpPeIMETHOW 00NacTH «XUMUSL», BUIBl JEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYs1a, XUMUUYECKUIH
DIIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMeCh (OAHOpOAHAS U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCUTEIbHAass aTOMHash M MOJEKYyJspHas Macca,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas JOJs XHMHUYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATENILHOCTh, CTENICHh OKUCIICHUS, XUMUYECKast peakius, Kiaccuduramnms
PEaKIHii: peakui COSAMHEHUS, PEaKIIUK Pa3IOKECHHS, PEaKIINN 3aMEIICHUS, PEaKINU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJISIpHAs M HETOJspHAas KOBaJCHTHAs CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIIKsI) B paCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TOHSTHH W TPHUMEHSTH JTH
HOHATHS NPH ONMMCAHUM BELIECTB U UX NMPEBPALLCHUH;

® UCHOJB30BATh XWMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBIeHHsS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OmpeneNnsTh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSAX, CTEIECHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMmynaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHAsl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpeiBath cMbich Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMaHHUE TEPUOTUIECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepmommdeckoil cucTeme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYeHHUs, 3aKOHa ABOTa/Ipo;

e ONHCHIBATh M XapakTepu3oBaTh TabmumuHyo (opmy Ilepmommdeckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIEE TEPHONBI, COOTHOCHUTH
0003HaueHHsI, KOTOphle MMetoTcsi B Tabimie «[lepnomnyeckas cucreMa XHMHYECKHX
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sneMmeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOliee 4YHUCIO 3JICKTPOHOB H
pacnpezesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEILIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOINME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON peaKkinu;

IPUMEHSTh OCHOBHBIE OIEpAL[MU MBICIUTENIbHON NEATENbHOCTU — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHIE, CUCTEMAaTH3aIUI0, KIACCU(PUKAIUIO, BBISBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIIUM,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONIOJEHUEe,  HU3MEpEeHHUeE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM MOCYyI0M U J1abOpaTOpHBIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMHU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JTakMycC, peHoadTanenH, METUIIOPAHK U APyTUe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATHNA: XUMUYECKHUU DIJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb,
AJEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAas pEeaklHs, XMUMHYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJib, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJEKTPOJIUTUYECKAs JUCCOLMAIMs, pEeaklUUd HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUH,  OKHCIHTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaUINYecKas), KPUCTAJUIMYECKas pemeéTka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM pEeaklHH, IPEeAebHO JIOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATHA W MPUMEHSATH 3TH
MTOHATUS ITPU ONIMCAHWMM BEIECTB U UX MTPEBPAICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBieHHUS (OpMyn BelecTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY
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KJIacCy COeIMHEHUN mo QopmyiaaMm, BUA XUMUYECKOW CBsI3U (KOBaJIEHTHAsi, MOHHAasi,
METaJUIn4ecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HMOHAa MO XHUMHUYECKOH
dopmyre, xapakTep cCpelsl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIc [lepuoandeckoro 3akona [I. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHME: OINUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rJ1aBHas noArpynna (A-
rpynmna)» u «mnobouynas mnoxarpymmna (b-rpynma)», maneie W OonblIMe MEPUOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMCiIo AMEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUI B IpeJeax MalbIX IMEPUOJIOB U TJIABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIIOBOMY
3 eKTy, M0 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONKMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

COCTaBJIAATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALIMU KUCIIOT, HIEJI0UYEH U COJIEH,
IIOJIHbIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pPEaKlUid,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA o (opMyJie COEMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKiny;

coOnrofaTh MpaBuia MOJb30BAaHUS XMMHUYECKOM TMOCyao U J1abopaTOpHBIM
o0opyJOBaHUEM, a TaKKe IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

HIPOBOJUTH PEAKLMH, MOATBEP)KIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3UYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHIIMKAT-, cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTENLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3alUI0, BBISBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJIEHUWEe, W3MEPEeHHEe, MOJEIUPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPTaHMYECKUX COCTMHECHUIA https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmorexa LIOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s :
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewermon Varpym, Ao gochop i | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynmnsl. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHCHUS

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

Hroro mo pazneny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
bubnunoreka LIOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bub6 OK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 thi?/(;:éezzci.ru 17§414636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Htoro no paznemny 3
PesepBHOE Bpemst 3 bubmmorexa [OK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «lIpocBemnienue»
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