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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XuMUM Ha YpOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUsS COCTaBJieHA Ha
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOH IMPOTrpaMMbI
OCHOBHOTO o0miero o6paszoBanusi, npenacraBieHHbIXx B @I'OC OOO, a Takke Ha OCHOBE
denepanpHON pabouell MpoTrpamMMbl BOCTIUTAHHS W C YY4ETOM KOHICIIIMH IPETIOAaBaHuUs
yaeOHoro npeameTa «XuMus» B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit deaepanum.

[Iporpamma mo XuMuM HaéT MPEICTABICHHE O LENSAX, OOImIeH cTpaTernu oOydeHHs,
BOCIIMTAaHHS W PA3BUTHUS OOYYAIOMIMXCS CPEJICTBAMH y4eOHOTO MpEIMeTa, YCTaHABIHBACT
00s13aTeIbHOE IPEAMETHOE COIEpIKAHNE, TIPETYCMaTPUBACT paclpeie]ICHHE eTo 1Mo KJ1accaM 1
CTPYKTYpUpOBaHHE MO pasfelaM W TeMaM [porpaMMbl [0 XHMHH, OIpEIeisieT
KOJIMYECTBEHHBIE W KAa4YeCTBEHHBIC XapaKTEPUCTUKUA COJCPKAHUS, PEKOMEHIYEeMYIO
MOCIICIOBATEIPHOCTh M3YyYCHUSI XUMHH C YIETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX
CBs3EH, JIOTUKH Y4€OHOTO IMPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00YJarOIIuXCsl, ONMPEACIIseT
BO3MOKHOCTH TIpPEIMETa ISl peau3al TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM
0o0pa3zoBaTenbHONM MPOTPaMMBI HAa YPOBHE OCHOBHOTO 00Imero oOpa3oBaHMs, a TaKxKe
TpeOOBaHMI K pe3yiabTaraM OOydeHHUS XMMHW Ha ypPOBHE IeJied W3Y4YeHHUs IpeaMeTa |
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaromerocsi MO OCBOCHUIO
y4eOHOTO CoJepKaHUsI.

3HaHMe XMMHH CITY)KUT OCHOBOW i (POPMHUPOBAHUS MUPOBO33PEHUS 00ydarouerocs,
€ro TMPEJICTaBICHUH O MaTepHaIbHOM €IUHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (PopMUpYyeMbIe
XAMHUEH TPEJICTaBICHUSI O B3aWMOIIPEBPAIICHUSAX HSHEPTUH W 00 HBOJIONWH BEIIECTB B
NPUPOJIE, O IMYTSAX PEHICHUs TIIO0ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEIIOBEUECTBA —
CBIDBEBOM, DSHEPreTM4YeCcKOM, TMHIIEBOM M JKOJOTWYecKoW Oe30macHOCTH, HpodiemM
3/IpaBOOXPAHEHHS.

N3ydenune xumuu:

CIIOCOOCTBYET pealM3alliid BO3MOXKHOCTEH [UIsi caMOpa3BUTHS U (HOPMHUPOBAHHUS
KYJBTYPBI JINYHOCTH, €€ 001Iei 1 (yHKIIMOHATIHHON IPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHPOBAHHE MBIIUJICHUS ¥ TBOPYECKHUX CIOCOOHOCTEH
00y4aroIuxcsi, HABBIKOB MX CAMOCTOSTENIEHOW YyUeOHOH JesITeTbHOCTH, SKCIIEPUMEHTATBHBIX
M HCCIIEOBATENbCKAX yMEHHUH, HEOOXOMUMBIX KaKk B TOBCEIHEBHON JKHM3HHM, TaKk U B
podecCHOHATEHOM e TEIILHOCTH;

3HaKOMHUT CO CHEeUU(UKON HAyIHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJISiIa HAa €IUHCTBO TPHPOJABI M YEJOBEKA, SBISAETCS OTBETCTBEHHBIM JTAallOM B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yYarOInXCs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOMIICHUSI K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJOTHYECKOE OOpa3oBaHHE
oOyJaronmxcs.

JlaHHbIe HampaByieHUsI B 00y4eHUN XUMUHU 00€CIIeUnBaIOTCS CIeNU(UKON ComepKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIA SBISETCS MEAarOrHYecKd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKH XMMHUU Ha ONPEJIENEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTHPOBAH HA OCBOCHHE
00yYarOIMMUCS CUCTEMBI IEPBOHAYATIBHBIX MMOHITUN XHUMUHU, OCHOB HEOPraHMYECKOW XUMHUHU
¥ HEKOTOPBIX OT/IEJIbHBIX 3HAUUMBIX MMOHSATHNA OPTaHUYECKOW XHUMUU.

CTpykTypa coaepkaHusi IpOTPaMMBbI TI0 XUMUHU COPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ m3yuennro. CoaepKaHue CKIIAIbIBACTCS M3 CHCTEMBl MOHATUH O XUMHUYECKOM
DIIEMEHTE M BEUIECTBE M CHCTEMBI TOHATHIA O XUMHUYECKOH peakmuu. O0e 3TH CHCTEMBI
CTPYKTYpHO OPraHMU30BaHbI 10 MPHHIUIY TOCIENIOBATEIBPHOTO PAa3BUTHSI 3HAHMI Ha OCHOBE
TEOPETHUYECKHX MPEACTABICHUH Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuoanueckoro 3akona J[. . MenneneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— YYEHHUsI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3H;

— MPEJCTABIECHUN 00 3JEKTPOJIUTHUECKON JUCCOIUAIIMY BEIIECTB B PACTBOPAX.

Teopernyeckre 3HAHUS PAacCMATPUBAIOTCSI HA OCHOBE SMIMPHUYECKU TMOIYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOIO YPOBHSA K JPYroMmy,
BBINOJIHAS (YHKUMU OOBSICHEHUSI M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U TIOTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOorpaMMbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOM COCTABIIAIONIEN HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CUCTEMHOM NPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAayYHOMY 3HAaHUIO M METOJaM IO3HaHHUS B Hayke. M3yueHue
XUMHH TPOUCXOAUT C MPUBJICYCHHEM 3HAHUI U3 paHee M3yYEHHBIX y4eOHBIX IPEIMETOB:
«Oxpyxarmuiit Mupy», «buosorus. 5—7 kimacce» u «Pusuka. 7 Kiacey.

[Ipu n3ydyeHnn XUMHUU TPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHMUYECKON HayKu
KaK 00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON JESATENbHOCTH YeJIOBEeKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada y4eOHOro MpeaMeTa COCTOUT B
(GbOopMHUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNW — Ba)KHEUIIUX (PAaKTOB, MOHATUMN, 3aKOHOB U
TEOPETHUYECKUX TOJOKECHHUM, TOCTYMHBIX OO0O0OIIEHN MHPOBO33PEHUECKOTO XapakTepa,
A3blKa HAyKH, B NMPUOOLIEHUH K HAYYHBIM METOJaM IO3HAHMSI NPU H3YyYEHUH BELIECTB U
XUMHMUYECKUX peakuui, B (POPMUPOBAHMM U PA3BUTUU I[IO3HABATEIbHBIX YMEHMH U HX
NPUMEHEHUH B Yy4YeOHO-IIO3HABATEIIbHOM M y4eOHO-HCCIIEJOBATEILCKON JESITeIbHOCTH,
OCBOEHHUH MpaBUJI 0€30MaCHOr0 OOpaIeHHs ¢ BEIECTBAaMH B MIOBCEAHEBHON KU3HU.

[Ipu u3yyeHHH XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BaXHOE 3HAUCHUE
pUOOpEIH TaKKUe LIETH, KakK:

—  (dopmHupoBaHHME  WHTEIJIEKTYyaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHNI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHATHIO PELIEHUH, CIOCOOHOM
a/1IaliTUPOBAThCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HH;

— HaINpaBJIEHHOCTh OOYYEHHs Ha CHCTEMaTH4ecKoe MpHOOIIeHne OoO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ MO3HABAaTEIbHOW  JESATENbHOCTH, HAyyHbIM METOJaM  IO3HaHUf,
(bopMUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CTIOCOOHOCTEH K XUMUH;

— oOecrieuyeHue yCJIOBUN, CHOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMHUCS OTIbITa
pa3zHoO0Opa3HON AEsTeTbHOCTH, TO3HAHMS U CAaMOIIO3HAHUS, KIIFOUEBbIX HaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— dopmupoBanue odmel (QyHKIIMOHATBLHON M €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM YHCJIE€ yYMEHUH OOBICHATH U OLIEHMBATH SIBJICHUS OKPYKAIOIIETO MHpa, HCIOJIb3Ys
3HAHMSI U ONBIT, OJyYEHHBIE ITPU U3YYEHUU XUMUHU, IPUMEHSATH UX MIPU PELICHUH PoOJIeM B
ITOBCETHEBHOM KU3HU U TPYAOBOM JEATEIBHOCTH;

— (¢dopmupoBaHue y 0OyYarOIIMXCS TyMaHUCTUYECKMX OTHOILIEHUH, HNOHMMAaHUS
[IEHHOCTH XMUMUYECKUX 3HAHUHU JJIsI BEIPAOOTKU 3KOJIOTHYECKH IEIeCO00pa3HOTO TIOBEICHHUS
B OBITY M TPYAOBOM AEATEIBHOCTU B LIEJSX COXPAHEHHUS CBOETO 3/J0POBbsSI U OKpYXKarollei
MIPUPOIHOM CPELIbI;

— pa3BUTHE MOTHBAlMM K OOy4YEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO |
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHs OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOQUIIS M HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHuUs.

OOmiee 4nciIo 4acoB, OTBEACHHBIX U U3YYCHUSI XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce —
68 4acoB (2 yaca B HEZEIIO).



COJAEP/)KAHUE OBYYEHUA

8 KVIACC

IlepBonayajibHbIe XUMHYECKHE OHATHS

[Ipenmer xumuu. Posib XMMHUU B KM3HHU 4YEJIOBEKa. XMMHUSA B CUCTEME Hayk. Tena u
BemecTBa. PU3nMUECKUE CBOWCTBA BEIIECTB. ATrperarHoe cocTtosHue BemectB. lloHstHe o
MeTOJIaX MO3HaHus B XUMHUH. YucTeie BemecTBa U cMecu. CrocoObl pa3esieHus CMECeil.

ATOMBI U MOJEKyJbl. XUMHUECKUE 3JeMEeHTbl. CHMBOJBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U cioXHBIE BelleCcTBa. ATOMHO-MOJIEKYISIPHOE yUEHHE.

Xumunyeckass (opmyna. BalleHTHOCTH aTOMOB XHMMMYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOcuTenbHas aroMHas Macca. OTHOCHUTeNbHAs
MOJIEKYJIsipHas Macca. MaccoBasi 10711 XUMUYECKOI'0 2JIEMEHTA B COETUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA, MACChl U
quciia CTPYKTYPHBIX €IMHUI BenlecTBa. PacuéTsl o GpopmynaM XMMUUECKUX COCTUHEHUH.

duznyeckue U XUMHUYECKUE SIBJICHUS. XUMUYECKass peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHHUsI Macchl BELIECTB. XHUMHUecKkue ypaBHeHus. Kiaccuuxamuss XUMHUYECKUX
peaknuii (CoeIuHEHUs, Pa3JIOKeHHS, 3aMEIeHUs1, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCY/A0H, paBuiaMu paboThl B 1abopatopuu U npuéMamu
oOpareHust ¢ 1a00paTOPHBIM 00OPYIOBAHUEM, U3YYCHHUE M OTMHCaHUE (PU3UYECKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEILECTB, HaOMOJeHHE (PU3NYEeCKUX (TUIaBJIEHHE BOCKa, TasHUE
Jb/1a, pacCTHUpaHUE caxapa B CTYNKE, KUIIEHWE U KOHJIEHCAIUs BOJbl) U XUMHUECKUX (TOpEeHUE
CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJa C KHCJIOTOM) SIBJICHUH,
HaOM0JIeHNe M ONUCaHWe IPU3HAKOB IPOTEKAaHUS XUMUYECKUX peakUuil (pasyioiKeHue
caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTBHI C XJIOPUIOM Oapus, pasioKeHUE THIPOKCHIA
menu (II) mpu narpeBanuu, B3auMoieiicTBUe xene3a ¢ pactBopom coiu meau (II), nuzyuenne
CIOCOOOB pasfesieHHss CMeceil: C MOMOIIbI0 MarHuTa, (UiIbTPOBaHUE, BbIIApPUBAHUE,
JUCTHIUIAMS, XpoMaTorpadus, MpOBEeIeHHE OYHCTKU IOBApEHHOW COJM, HAONIOIEHHE |
ONMCAaHMUE PEe3yJIbTaTOB MPOBEIEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MaccChl,
co37[aHle MOJIeJIe MOJIeKyJ (1apOCTEPKHEBBIX).

BaHeliliue npeacTraBuTe/ M HEOPraHMYeCKNX BelleCTB

Bosnyx — cmech rasos. CoctaB Bo3ayxa. Kucimopon — 35eMEHT ¥ IpOCTOE BELIECTBO.
Haxoxnenue kucnopoma B mpupoae, (U3MYECKHE M XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue xuciopoga. CrocoObl MoNydeHHs KHUCIOpoJa B
nabopaTopuu U MpoMbluIeHHOCTU. KpyroBopot kucinopona B npupoze. O30H — alIoTpOIHas
MOAU(PUKALUSA KUCIOPOa.

TermoBo#t 3pdekT XuMUUECKOl peakiuH, TEPMOXUMHUYECKHE YpaBHEHHsS, JK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: Yrojab W MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHHE
NapHUKOBOI0 3¢ (eKTa, pa3pylieHne 030HOBOT'O CIIOSI.

Bonopon — snemeHT M mpocroe BeuiecTBo. HaxokaeHue BoAopoja B HPHUPOJE,
¢u3nyeckue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIOocOObI nonydeHus. Kuciaorel u conu.

Moutsipabiit 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopbl. HacelmieHHblE M
HEHaChIIEHHbIE pacTBOpBI. PacTBOopuMOCTh BeliecTB B Boje. MaccoBasi J0Jisl BELIECTBA B
pactBope. XuMHUYeckue cBoicTBa BOJIbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopot Bojbl B mpupoje. 3arpsi3HeHre NpupoaHbix Boa. OXpaHa U OYHCTKA
IPUPOJIHBIX BOJ.

Knaccudukamuss Heopranndeckux coenuHeHuil. Okcunnl. Knaccuduranus OKCHIOB:
coneoOpasyrome (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEepHbIE) U  HECcoIeoOpa3yrolIre.
Homenknarypa oxcuaoB. Pu3MYeCKHMe MU XUMHUYECKHE CBOMCTBa OKCUAOB. [losryueHue
OKCHUJIOB.



OcHoBanust. Knaccudukanuss ocHOBaHUM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Howmenknarypa ocHoBanmii. Pu3ndeckue M XMMHUYECKUE CBOMCTBA OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnorel. Knaccuduxamuss xucnor. Homenxmarypa kuciaor. ®Pusnueckue u
XUMHYECKUE CBOMCTBa KUCIOT. Psn axktuBHoctu metayuioB H. H. bekeroma. I[lomydenue
KHCJIOT.

Conu. Homenknarypa coneii. @uznueckue U XuMuueckue cBoicTa coieil. [lomyuenue
coJie.

I'enernyeckas cBSI3b MEXKAY K1acCaMU HEOPTraHUYECKHUX COEAMHEHUN.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OIPEICICHUE COACPXKAHUA KUCIOpOoAa B BO3AYyXE, IOJIy4YECHHE,
coOupaHue, paclio3HaBaHWE U U3yUyEHUE CBOICTB KUCIIOPOJa, HAOII0I€HNE B3aUMOJICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBHUS BO3HHMKHOBEHHUS U IpEKpallleHUs TopeHus (Ioxkapa),
O3HaKOMJIEHHE ¢ oOpa3llaMu OKCHJOB M OIMCaHHE HMX CBOICTB, HOJydeHHE, cOOMpaHue,
pacro3HaBaHUEe M HM3y4y€HHE CBOICTB BoAOpoJa (rOpeHue), B3auMOJEWCTBHE BOJOpOJA C
okcugoM menu (II) (Bo3MOKHO HcIOJIb30BaHKE BUIEOMATEpUAIOB), HaOIr0AeHHE 00pa3LoB
BEUIECTB KOJMYECTBOM | MOJb, HCCleOBaHME OCOOEHHOCTEW pacTBOPEHHUS BEILIECTB C
pPa3IMYHON PaCTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C OMPENEIEHHOW MAaCcCOBOW AOJIEH
pacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBHE BOJbI C METallaMU (HAaTpUEM U KaJbLIEM)
(BO3MOHO HCIIOJIH30BAaHHE BUJICOMATEPHAIIOB), MCCIIEOBAHUE OOpA3IOB HEOPTAHMUECKHX
BEUIECTB PA3JINYHBIX KJIACCOB, HAOMIOJEHINE U3MEHEHUSI OKPacKH MHAMKATOPOB B PacTBOPAxX
KHCIIOT U IIejoueld, u3ydeHue B3aumojehctBus okcumga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METaJUlaMM, peakUuid HEeWTpaTu3allud, IOJIyYeHUE HEepacTBOPUMBIX
OCHOBaHWM, BBITECHEHME OJHOIO MeETaula JpPYyrMM M3 pacTBOpa COJM, pelIeHue
AKCIEPUMEHTAIbHBIX 33/a4 M0 TeMe «BajkHelne Ki1acchl HEOPraHMYECKUX COECTUHEHUID).

Ilepuoauyecknii 3akoH u Ilepuoanueckasi cucreMa XUMHUYeCKUX djiemeHToB /1. U.
MenpgesieeBa. Crpoenne aTOMOB. Xumuyeckasi CB3b. OxucanrejbHO-
BOCCTAHOBHTEJIbHbIE peaKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIMA XHUMHYECKHX O3JeMEeHTOB. lloHsTHE O rpymmax
CXOIHBIX AJIEMEHTOB (ILIEJIOYHbIE W IEJIOYHO3EMENbHbIE METaJlIbl, TaJOreHbl, UHEPTHHIE
rassl). DIIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCHUIIBI U TUAPOKCH/IBI.

Ilepnoanueckuit 3akoH. Ilepmommyeckas cucrtema xumudeckux snemeHtoB J[. M.
Menneneea. Koporkonepuonnas u jmHHonepuoaHas ¢opMel [leproauueckoil cucTeMbl
xumudeckux smeMeHToB JI. M. MenpneneeBa. Ilepuonsl m rpynmbsl. DU3AYECKUM CMBICIT
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX saep. W3orombl. OnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UeK aToMOB MmepBbIX 20 xuMHuecKuX 3yeMeHToB llepuoanueckoit
cuctemsl [[. 1. MenneneeBa. XapakrepucTuka XUMHUECKOTO 3JIEMEHTA 10 €ro MOJIOKEHUIO B
Ilepnoanueckoii cucreme /. M. Menneneesa.

3aKOHOMEPHOCTM  U3MEHEHHUs  paadyca aTOMOB  XUMHUYECKHMX  3JIEMEHTOB,
METAIIIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IpyMIaM U MepHoJIaM.

3nauenue [lepuonmueckoro 3akoHa u Ilepuonnyeckoil CHCTEMbl XMMHUYECKHX
IEMEHTOB I pa3BUTHUS HAyKu U npakTuku. /. 1. Mennenees — y4€Hblil M TpaXIaHNH.

Xumuueckass  cBi3b.  KoBasmeHTHas ~ (mosisipHass M HENOJISIpHAs)  CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 1EMEHTOB. MlOHHAas CBS3b.

Crenenp okucineHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccel
OKHCJIEHUSI U BOCCTaHOBJIEHUS. OKHUCINUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pas3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE T'MJIPOKCH]IA
LIMHKA C paCTBOPAMHU KUCIJIOT U 1LIEJI0YeH, NPOBEACHHUE OIBITOB, HJUIIOCTPUPYIOLIUX IPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpeHUE, peaKLuU Pa3jIoKEeHUs, COEIUHEHUS).



Meostcnpeomemmnnie céasu

Peamu3anuss MeXnpeaMeTHBIX CBsi3éd NpH  HW3YYEHMM XUMUM B 8  KJiacce
OCYILIECTBJISIETCSI Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbBIX MOHATUN, TaK U
MOHATHUH, SBIAIOIUXCS CUCTEMHBIMU Ui OTIEIbHBIX IMPEJAMETOB E€CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1ue ecTecTBEHHO--HAy4YHbIE MOHATHSA: HAy4YHBIA (DaKT, TUNOTE3a, TEOpHs, 3aKOH,
aHalu3, CHUHTe3, Kijaccuukaius, MEepUOJUYHOCTh,  HAONIOJEHUE,  DKCIEPUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, MO/JIENb, SBJICHUE.

®duzuka: martepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOIbI,
PaZlo0aKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEILIECTBA, a3, GU3NYECKUE BEJIMYMHBI, €AUHUIIBI U3MEPEHHUSI, KOCMOC, IIJIaHETBHI,
3B€3151, ComHIIE.

buonorus: ¢dotocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MHUHEpAIbl, TOPHBIE TOPOJBI, IOJIC3HBIC
HCKOIIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peaKkus

Ilepnoanueckuit 3akoH. Ilepmonmyeckas cucrtema xuMudeckux snemeHtoB /J[. M.
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XMMHUYECKHUX
AJIIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaIMs, KaJbIUs U MUX COCIMHEHUN B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMEHTOB B [lepnoanueckoil cucreMe U CTPOEHHEM X aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAIUIMUECKON PEHIETKU M BHJIa XUMUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIlEeCTB. XMMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIaccaM HEOPraHMYeCKUX COEAMHEHUMN, TeHeTudecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccupukanust XMMUYECKHX pEaKIUi 10 pa3WYHBIM TpU3HAKaM (110 YHCITy |
COCTaBY YyYacCTBYIOIIMX B pEAKLUUU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 H3MEHEHHIO
CTENEeHEeW OKHUCIEHUS! XMMHUECKUX 3JIEMEHTOB, 10 00paTUMOCTH, [0 YYaCTHIO KaTallu3aTropa).
DK30- U SHIOTEPMUYECKUE PEAKLINN, TEPMOXUMUYECKUE YPABHEHMUS.

[TonsiTrie 0 ckopocTu xUMHUUeckoi peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [[oHATHE O TOMOTeHHBIX U TeTeporeHHbIX peakuusax. [lonstue o
karanuze. [loHsTHE O XMMHMYeCKOM paBHOBecHHM. DakTOphl, BIMSIOINIME Ha CKOPOCTh
XUMHUYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCTUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU, AJIEKTPOHHBIM OallaHC OKUCIMTEIbHO-
BOCCTaHOBUTENbHOU peakiuu. CocTaBiieHNEe ypaBHEHUM OKUCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKnuii ¢ UCIIOIF30BAHUEM METO/Ia AIIEKTPOHHOTO OasiaHca.

Teopust 2JIEKTPOJIUTHUYECKONW AUCCOLMALMM. OJIEKTPOJUTBI U HEAIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JUCCOLMALMU BEUIECTB C PA3IUYHBIMU BUJAMU XUMHUYECKOMN
cBs3u. Crenenpb auccouuanuu. CHUIbHbIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHOro 0OMeHa. Y cioBUs IPOTEKAHUS peakuii MOHHOTO 0OMEHa, MOJIHbIE U
COKpallEHHbIE MOHHbBIE YpaBHEHUs peakiuil. CBoicTBa KUCIOT, OCHOBAaHUMN U COJIEH B CBETE
NPEICTaBICHUM 00 3JEKTPOJUTHUYECKOM auccouuanuu. KauecTBeHHblE peaklMU Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenn:

03HAKOMJIEHHE C MOJEJISIMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHWYECKUX BEIIECTB —
METAJJIOB U HEMETauIoB (rpadura M anmasa), CIO0XKHBIX BELIECTB (XJIOpuJa HaTpus),
UCCJIEJIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XMMHUYECKOW PEaKIMUM OT BO3AECUCTBUS PA3IUUHBIX
(GakTOpoB, UCCIIEJOBAHNUE AIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, NPOLIECCA AUCCOLUALITN
KHCJIOT, IIeJloueld M cojeill (BO3MOXHO HCIIOJIb30BAHHME BUJEO MAaTEpHUAJIOB), MPOBEJICHUE



OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUs peakiiil HOHHOro oOMeHa (oOpa3zoBaHuE
ocajKa, BBIJEIICHHE Tra3a, oOpa30BaHUE BOJBI), OIBITOB, HWLIIOCTPUPYIOIINX MPUMEPHI
OKHCITUTEIIFHO-BOCCTAaHOBUTEIFHBIX PEaKuii (TOpeHue, Peakiuu pa3ioKeHus, COSIMHEHU),
pacro3HaBaHWe HEOPTAHWYECKUX BEIIECTB C MOMOIIBI0 KAaUYECTBEHHBIX PEaKIUi Ha WOHBI,
pelieHne YKCIIePUMEHTATBHBIX 3a/1a4.

HemeTtayibl U MX coeTHHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CTpoeHne W (pu3nyYecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJlOTCHOB.
XUMHUECKUE CBOMCTBA Ha MpUMepe Xjopa (B3aMMOJCHCTBHE C METaIaMH, HEMETallaMH,
menoyamu). XiopoBogopoa. CoisiHasi KHCIIOTa, XHMHYECKHE CBOWCTBA, IOJyYCHHE,
npuMeHeHnue. JlelcTBue XJiopa W XJOPOBOJIOPOJAa Ha OPraHu3M 4eloBeka. Baxheimue
XJIOPUBI  UX HAXOXKJCHHUE B TIPUPOJIC.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTereHu okucieHus. CTpoeHne u (U3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJA U Cepbl. AJUTOTPOITHBIE MOIU(PUKAIINH KHCIOPOIa B cepbl. XMMHYECKHE CBOCTBA
cepbl. CepoBOJIOpO, CTpoeHUe, (Pu3MyYecKknue M XUMHUYECKHe CBOWCTBA. OKCHIBI Cephl Kak
MPEACTAaBUTENN KUCIOTHBIX OKCHUI0B. CepHast KMCI0Ta, GU3NIECKUE U XUMUIECKHAE CBOICTBA
(oOmme Kak TpEACTAaBUTENS Kilacca KHCIOT M crnenupuveckne). XUMUYECKUE PEeaKInH,
JIeKalue B OCHOBE NMPOMBINUIEHHOTO croco0a MoTydeHusi CepHOi KucnoThl. [Ipumenenune
cepHOi KkucaoThl. CONMM CEpHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha Cyiab(paT-HoH.
Haxoxxnenne cepbl U e€ COeNMHEHHH B MPHpOJIEe. XUMHUUECKOE 3arps3HEHHE OKpYKaromen
Cpelbl COEAMHEHHMSIMH Cepbl (KHUCIOTHBIE OXIHW, 3arps3HEHHE BO3IyXa W BOJOEMOB),
CIOCOOBI €ro MPeJOTBPAIIECHHUS.

OOmias xapakTepucThka 37eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIe CTENEeHH OKHUCIEHUs. A30T, pacnpOCTpaHEHHE B MpHpoOJe, (PHU3HUECKUE WU
XUMHUYecKne CcBoHcTBa. KpyroBopoT aszora B mpupone. AMMUak, ero (Qusnyeckue u
XUMHUYECKHE CBOWCTBA, TOiydeHHe W npuMeHeHne. Coim aMMOHHWA, WX (U3UYECKUE H
XHUMHUYECKHE CBOWCTBA, NMpuMeHeHHne. KauecTBeHHAs peakiusi Ha MOHbI aMMOHHUS. A30THas
KHCJIOTa, €€ ToIydeHrne, PU3NYecKue W XUMHYECKHe CBOMCTBA (OOIIME KaK MpPeACTaBUTEIS
KJlacca KUCIOT U crienuduueckue). Vcmoip30BaHne HUTPATOB M COJIEH aMMOHUSI B Ka4eCTBE
MUHEPATIBHBIX yI0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAlOIIel cpeabl COeTMHEHUSIMU
azoTa (KHUCIOTHbIE JOXIH, 3arps3HEHHE BO3Ayxa, MOuBbl U BoAoéMOB). docdop,
ajuioTpornHeie Momudukanuu QGocdopa, ¢GuzNUECKHUe U XUMUYECKHE CcBouMcTBa. Okcup
docdopa (V) u docdhopnas kuciora, GU3MIECKHE U XUMHUYECKHE CBOMCTBA, MOJIyUYCHHUE.
Hcnonp3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUH.

O6mas xapakrepuctuka 31neMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCICHUS. YTIIEPOJI, aJNIOTPOITHBIE MOJU(PHUKALINHN, PACTIPOCTPAHEHHE
B npupoje, pusuueckue U XUMUYECKHUE CBOMCTBa. AacopoOmus. KpyroBopoT yriepoaa B
npupoze. OKCuapl yriepona, ux Gu3ndeckne U XMMHUECKHE CBOICTBA, NEHCTBHE HA JKUBBIC
OpraHu3MBbl, TTOJIyYCHHE W NMPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM
yrnepoga (IV), rumore3a ro0albHOTO TOTEIICHHWS KJIMMAaTa, TApPHUKOBBIA 3 (deKT.
VYronpHas KuciaoTa M e€ coid, UX (PU3MYECKHEe W XMMHYECKHE CBOMCTBA, IMOJIydCHHE WU
npuMeHeHrne. KadecTBeHHass peakuus Ha KapOoHAaT-MOHBI. lcmosibp3oBaHue KapOOHATOB B
OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSAX YIIIepoia
(MeraH, JTaH, STHWJICH, AalETHJICH, JTaHOJ, TJIHIEPHH, YKCycHas Kuciota). llpuponHsie
UCTOYHUKH YTIIEBOJOPOJIOB (yrojb, MPHUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX MEepepadOTKU
(OeH3uH), WX poJib B OBITY W NPOMBINUICHHOCTU. [loHSTHE O OMOIOTUYECKH BaXXKHBIX
BEIIECTBAX: KUpPax, Oenkax, yriieBOAax — M MX POJM B XH3HU 4YeJoBeKa. MarepuaabHOe
€/IMHCTBO OPTaHUYECKUX U HEOPraHMUECKUX COCIHMHEHUH.



Kpemuuii, ero ¢usmyeckne M XMMHUYECKHE CBOMCTBA, MOJy4YEHHE WU MPUMEHEHHE.
Coenunenust kpemHust B npupoje. OOmue npexacraBieHuss o6 oxcuae kpemuus (IV) u
KpeMHueBo kucnore. CHIMKAThl, MX HCIOJb30BaHHE B OBITY, B MPOMBIIIICHHOCTH.
Baxkneiimue crpouTenbHbIE MaTepuanbl: KepamMHKa, CTEKJIO, LIEMEHT, OETOH, KeJIe300€TOH.
[IpoGnembl 0€30macHOrO MCMOJIb30BaHUSI CTPOUTENBHBIX MAaTepHaioB B IOBCEIHEBHOMN
KHU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHue OoOpa3loB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW  KHCIOTHI,
MIPOBEJICHUE KAYECTBEHHbIX pEaKUuid Ha XJIOPUA-UOHBI M HAOMIOJEHHE MPU3HAKOB HX
MIPOTEKAHHUS, OMbITHIL, OTpaXkarolue (PU3MYECKUe U XUMHUYECKUE CBOICTBA TajOreHOB U UX
COeIMHEHUN (BO3MOXKHO HCIOJIB30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE € oOpa3uamu
XJIOPUAOB (TaJIOT€HU IOB), O3HAKOMJICHHE ¢ 00pa3liaMu Cephl U €€ COCTMHEHUSIMU (BO3ZMOYKHO
WCIIOJIb30BaHUE BHJCOMATEpUAIOB), HaOMIO/eHHWE TMpolecca OOyriaWBaHHMS caxapa ToJ
JIEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3y4EHUE XHMHUYECKUX CBOICTB
pa30aBiIeHHON CEpHOM KHUCIIOTHI, IMPOBEJICHHE KAYECTBEHHOM peakuuu Ha Ccyiab(aT-uoH U
HaOMoIeHNe Mpu3Haka e€ MpPOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3WYECKUMHU CBOWMCTBAMHU a30Ta,
dbochopa m uX coenuHEHH (BO3MOXKHO HCIIOJIb30BAHWE BHJIEOMATEpPHAIOB), OOpasiamMu
a30THBIX ¥ (POCPOPHBIX yMOOpEHH, MONTyYeHHE, COOMpaHUe, Pacro3HaBaHUE W H3YYCHHE
CBOIICTB aMMHaka, IPOBE/ICHUE KaueCTBEHHBIX peaklUil Ha MOH aMMOHHS U pocdaT-uoH U
M3y4Y€HUE NPU3HAKOB MX IPOTEKAaHUs, B3aUMOJCUCTBHE KOHUEHTPUPOBAHHOM a30THOM
KHUCJIOTBHI C Menpl0 (BO3MOXKHO MHCIIOJIb30BAHME BHUEOMATEpUAIOB), H3y4EHHE MoOJenei
KPUCTAJUIMYECKUX pEeHIE€TOK anMasa, rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C TMPOIECCOM
azcopOLMu pacTBOPEHHBIX BEUIECTB AKTMBHUPOBAHHBIM YITIEM M YCTPOWCTBOM INPOTHUBOIasa,
noJiyueHue, coOupanue, pacio3HaBaHUE U U3y4yeHUE CBOMCTB YIJIEKUCIIOTO ra3a, poBe/leHNue
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAaT-UOHbI M H3Y4YEHHE IPU3HAKOB HUX
[IPOTEKAaHUs, O3HAKOMJICHHE C TMPOAYKLUHMEH CHIMKATHON MPOMBIIUIEHHOCTH, pEIlIeHNe
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelne HeMeTauibl U UX COSAMHEHUSD.

Metanibl M UX COeIMHEHUS

OOmias xXapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nojoxkenua B Ilepuomnmueckoit cucreme xumuyeckux snemeHToB . M. MenneneeBa u
ctpoeHuss atoMoB. CrpoeHue MeTaioB. MeTtanmnnyeckass CBSI3b W MeTalsIM4yecKas
KpUCTAJUIMYECKas peréTka. DINEKTPOXUMHUYECKUHN Psii HANPsDKEHUH MeTauioB. dusnueckue
U XUMUYECKHE CBOMCTBa MeTayuioB. O0mue crmocoObl monydeHus: MetrauioB. [lonsitue o
KOPPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Kopposuu. CruiaBbl (CTallb, YyryH,
JIOPAJIFOMUHUN, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[lenouynsle MeTauibl: nosioxkeHue B [leproaudeckoit cucteMe XMMHUYECKUX 3JIEMEHTOB
. W. MenneneeBa, CTpoeHHE HMX AaTOMOB, HaXOXJAE€HHE B npupoae. Puznueckue u
XMMHYECKHE CBOMCTBa (Ha mpuMmepe HATpus W Kanus). OKCHIbl U TUAPOKCHUIBI HATpUS U
kanus. [IpuMeHenue menoyHbIX METaIOB U UX COEAMHEHUN.

[[{eroyHO3eMENBbHBIE METAUIBI MAarHUKM M KaJbLMW: mosioxkeHue B Ilepmoaudeckon
cucremMe xumudeckux aemeHToB . . MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXJICHUE B
npupojae. PU3n4YecKue 1 XUMUYECKUE CBOMCTBA Maruus U Kajblius. Baxknenmue coe1nHeHus
KaJbLus (OKCUJ, TUAPOKCU, coiin). JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPAHEHHUS.

Antomunuii: nonoxenue B llepmonnyeckoil cucreme xumuueckux snemeHtos JI. .
MenneneeBa, CTpO€HHME aroMa, HaxoXKJIeHUE B npupojae. PU3NYECKUE U XUMUYECKUE
CBO¥icTBa aMOMUHMS. AM(OTEpHBIE CBOMCTBA OKCUIA U TUAPOKCHIA ATFOMIHHSL.

Kenezo: nonoxenne B llepmoanueckod cucremMe xXuMuueckux saeMmeHToB . .
MenzeneeBa, CTpOEHHE aToMa, HaxoKJIeHuUe B mpupoae. PuU3NYECKHE U XUMHUYECKUE
cBoiicTtBa xkene3a. Okcunbl, ruapokcuabl u conu xkenesa (I) m xenmeza (III), ux cocras,
CBOICTBA U MOJIyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJIEHHE € 00pa3llaMH METaUIOB U CIUIaBOB, MX (PU3NYECKHUMH CBOMCTBAMH,
U3Y4YEHUE PE3YIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO MCHOJIb30BAaHUE BUIEOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJENCTBUS OKCHAA KalblLMd W HATpus ¢ BOJOH (BO3MOKHO
UCII0JIb30BaHUE BHUIEOMATEpUAOB), MCCIEIOBAHUE CBOMCTB KECTKOW BOABI, Ipoliecca
TOpeHusl *eje3a B KUCIopoJe (BO3MOKHO HCHOJIb30BAaHUE BHJIEOMATEpPUANIOB), MPU3HAKOB
MPOTEKAaHUsI KaYECTBEHHbBIX PEAKIMI HAa MOHBI: MarHus, KalblMs, aIFOMUHUS, [IMHKA, JKelle3a
(I1) u xene3a (III), menu (II), HabarOaEHUE W OMMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMECHH
MOHAMM HATpHsl, Kaliusl M Kaiblug (BO3MOXKHO HCIOJB30BaHUE BUAEOMATEPHUAJIOB),
uccienoBaHue aMm(pOTEepHBIX CBOMCTB THAPOKCH/IA ATIOMUHUS U THJIPOKCHIA IUHKA, pElIeHne
AKCIEPUMEHTAIbHBIX 33a4 M0 TeMe «BakHelne MeTasibl U UX COeAMHEHUSD.

XuMHS M OKpYKaOLIas cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOM JKM3HM 4eloBeka. be3omacHoe
UCII0JIb30BAaHUE BEIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBasi momolip npu XUMHUYECKUX
0’KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyXKaroled cpeabl  (mpeaenpHas — JAOMyCcTUMAas
KOHIIeHTpamus Bemects, naiee — [1JIK). Ponxs xumun B pemeHnn 5K0I0rn4ecKux mpooiaem.

Xumuueckuii Ikcnepumenm:

u3ydeHue oO0pa3[oB MarepuasioB (CTEKIO, CIUIaBbl METAJJIOB, IOJMMEpHBIE
MaTepuarbl).

Meosrcnpeomemmnnie céasu

Peanuzamuss MeXnpeaMETHBIX CBsi3ed NpU  M3ydyeHHMM XuMUH B 9  Kiacce
OCYIIIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHITHH, Tak U
MOHATHUH, SBISAIOIIUXCS CUCTEMHBIMU I OTIEIbHBIX IMPEJIMETOB E€CTECTBEHHO--HAyYHOTO
LUKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIe MOHATHS: HaydyHbIH (pakT, rumoresa, 3aKOH, TEOPHS,
aHaJuM3, CHHTE3, KJIacCHpUKAIMsI, MNEPUOJUMYHOCTh, HAONIOACHWE, HOKCIEPUMEHT,
MOJICTUPOBAaHNE, W3MEpEHUe, MOJEb, SBJICHHE, NAPHUKOBBIH J(PQPEKT, TEXHOJOTHS,
MaTepUaIbl.

®dusuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJA, H30TOIBI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKUH 3apsil, NPOBOJAHHUKH, IOJYIPOBOIHUKH,
JTUDJIEKTPUKH, OTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs PpEUIETKa, CIUIaBbl, (PU3UYECKHE BEIUYMHBI,
€MHULIBI U3MEPEHMS], KOCMUYECKOE MTPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢porocunres, apixanue, Ouochepa, sKocucTEMa, MUHEPAIbHbBIE YIOOpSHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadusa: armocdepa, rtuapocdepa, MHUHEpaIbl, TOPHBIE TOPOJbI, IOJIE3HBIC
HCKOIIAeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JlnuHOCTHBIE pE3yibTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0O0IIero oOpa3oBaHMs
JIOCTHTAIOTCS B XOJle¢ OOy4YeHUS XHMUM B €IUHCTBE YYEOHOH H BOCIHTATEIbHOU
JEATEIBbHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHUHCKHMHU COIUOKYIBTYPHBIMH W
IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, NPHHATHBIMA B OOIIECTBE MpaBHJIaMH M HOPMaMH
MOBEICHUSA M CHOCOOCTBYIOT IpolieccaM CaMOINO3HAaHHUS, CAMOPA3BUTHUS W COIMAIU3aLUU
00yJaronuxcsi.

JlnyHOCTHBIE pe3ynbTaThl OTPAXKalOT TOTOBHOCTh OOy4aroOLIUXCS PYKOBOJICTBOBATHCA
CHCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMI M PACIIMPEHHUE ONBITA JACATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOWICHHWSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUECKOMY U
HAYYHOMY HACJICIUIO, MMOHMMAaHUS 3HAYCHHUS XUMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO
oOuiecTBa, CIOCOOHOCTH BJIaJIE€Th IOCTOBEPHONW MH(OpPMAIME 0 NepeOBbIX JOCTUKEHUIX U
OTKPBITUSIX MUPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpPA U 0OIIIECTBA;

2) rpa’KIaHCKOro BOCIIUTAHUS:

NPECTABICHNAS O COIMAILHBIX HOPMax M TPaBHJIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE,  KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIECTBEHHO  IOJIE3HOH,
yueOHO-HCCIeI0BaTEIbCKOW, TBOPUYECKOW M JIPYTMX BHAAX JESTEIbHOCTH, TOTOBHOCTU K
pazHoo0pa3HOM COBMECTHOW JEATEJbHOCTH IMPHU BBHIMOJHEHUHM Y4€OHBIX, MO3HABATEIbHbIX
3aja4, BBIMOJHEHUH XWMHUYECKHX OKCIIEPUMEHTOB, CO3JIaHUM YYEOHBIX MPOEKTOB,
CTPEMJICHHSI K B3aUMOTIOHMMAaHHWI0O W B3aUMOIIOMOIIM B TIpPOIlECCe OTOM y4eOHOMU
JIeSITEIbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE IMOBEACHHWE U TOCTYNKM CBOMX TOBapHILEH ¢
MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIIECTBHI TIOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIeCTBE U XHUMHUYECKOM peakuuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABIIAIOIINE OCHOBY JUIf
MOHWMAaHUSl CYIIHOCTH HAay4YHOW KapTHHBI MHpa, NpPEIACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IbI, B3AUMOCBS3AX Y€JIOBEKA C MPUPOIHOM cpenoi, 0 posiu
XAMUU B TIO3HAHUH STHUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIC MOTHBBI, HAIPABJICHHBIC HA TOJYYEHHE HOBBIX 3HAHUU MO XUMHH,
HEeoOXoauMBbIe 1Ji1 OOBSICHEHHsS HAOMIOJAaeMbIX IPOLIECCOB U SIBICHUMN, MO3HABATEJIbHOM,
MH(POPMAIMOHHON M YWTATEIbCKOW KYJIBTYPHI, B TOM YHCIIC HAaBBIKOB CAaMOCTOSTEILHOU
paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, JOCTYIHBIMH TEXHUYECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

HMHTEpEC K 0OYYCHHIO U MO3HAHUIO, JTHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHNIO0, IPOEKTHOM U HCCIIEAOBATEIbCKON JAEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH M YPOBHS 0OyUEHHUsI B TaTbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHME LEHHOCTU >XM3HU, OTBETCTBEHHOIO OTHOLIEHHMSI K CBOEMY 30pOBBIO,
YCTAaHOBKHM Ha 370pOBbIH 00pa3 >KU3HH, OCO3HAHHUE IOCJIEICTBUN U HENPUSTUE BPEAHBIX
IPUBBIUEK (YIOTPEOIEHUS aJIKOTOJsI, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTU COOJIIOIEHUS
IpaBwl 0€30MacCHOCTH MpU OOpallleHUU C XMMUYECKHMMM BEIECTBAMU B OBITY U peabHOMN
KHU3HU;

5) Tpya10BOro BOCIUTAHMS:

MHTEpEC K TPAKTUUYECKOMY H3Y4YCHHIO Tpodeccuii W TpyAa pa3iuyHOro poja,
YBOXEHHE K TPYyJLy M pe3ysbTaraM TpPYAOBON AEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE



MPUMEHCHHSI TPEAMETHBIX 3HAHWW TIO0 XUMHH, OCO3HAHHBIH BBIOOP WHIWBHIYAIbHON
TPAEKTOPHUH MPOJAODKEHHUSI 00pa30BaHUs C yUYETOM JTUIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XHUMHUH, OOINECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHEemHON mpodeccuoHambHOM
NCSITEILHOCTH W PAa3BUTHS HEOOXOJHMMBIX YMCHHM, TOTOBHOCTh QJaliTUPOBAThCS B
npodeccuoHalbHOI cpee;

6) 3K0JI0TNYeCKOT0 BOCTIMTAHUA:

9KOJIOTUYECKH II€JI€CO00pPa3HOE OTHOIICHHE K MPUPOJAEC KaK WCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHUMaHUE IICHHOCTH 3JI0POBOTO M Oe30MmacHoro oopasa
KU3HHU, OTBETCTBEHHOC OTHOIICHHWE K COOCTBCHHOMY (DHU3MUYECKOMY U TICHXHYCCKOMY
3I0POBBIO, OCO3HAHUE IICHHOCTH COOIOCHUS MTPaBUII 0€30IIaCHOTO MOBEICHUS MpU paboTe C
BEIIIECTBAMHU, a TAK)KE B CUTYaAIIUSIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJIydaeMbIe NMPU H3YYCHUH XUMHH, JUUISI PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIEH MPUPOJAHONW CPENOM, i1 NOBBIILICHHUS YPOBHS
9KOJIOTUYECKON KYJIBTYPhI, OCO3HAHMS TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOIEM H
MyTeld UX PEIICHUs IMOCPEICTBOM METOJOB XHMHUH, SKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI IM B ITO3HABATEIILHON, KOMMYHHUKATUBHOHN M COITUAIBHON TPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX Pe3yJIbTaTOB BBIJCIIOT 3HAYUMBIC JUISI (POPMHUPOBAHUS
MHUPOBO33PCHHUS OOIICHAYIHBIC TOHATHUS (3aKOH, TCOPUS, TIPUHITUII, TUIIOTE3a, (PaKT, CUCTEMA,
MPOIIeCC, OKCIEPUMEHT W JPYroe.), KOTOpPhIE HCIHOJIB3YIOTCS B E€CTECTBEHHO-HAYUHBIX
y4eOHBIX TIpeAMETaX W IMO3BOJISIIOT Ha OCHOBE 3HAHUW M3 ITUX MPEAMETOB (POPMHUPOBATH
MIPE/ICTABJICHUE O IEJIOCTHON HAYyYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIE yUEeOHBIC NEHCTBUS
(mo3HaBaTeNnbHbIe, KOMMYHHKATHBHBIC,  PETYJSTHBHBIC),  KOTOphIE  OOECIEUYHBAIOT
(dbopMupoBaHHE TOTOBHOCTH K CAMOCTOSTEIRHOMY IIJITAHUPOBAHUIO M  OCYIIECTBICHHUIO
yueOHOM J1eATeNIbHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCATbHBIE YUeOHbIE 1€ CTBHS

Ba3oBble jornueckue geicTBus:

YMEHHSI HWCIOJI30BATh MPUEMBI JIOTHYECKOTO MBINUICHHS TPH OCBOCHUHM 3HAHWM:
pPacKphIBaTh CMBICI XUMHYECKHX TOHATHN (BBIOCIATh WX XapakTepHbIC MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIDYTHMH TOHSTHSIMH), WCIOJb30BaTh TOHITHS IS
OOBSICHEHUSI OTHENBHBIX (AKTOB W SIBICHUH, BBIOMPATh OCHOBAHWS W KPUTCPHUH JUIS
KJIaCCHU(PUKAITUN XUMHUYECKUX BEIIECTB U XMMHUYCCKUX PEaKIMi, YCTAHABIUBATH TMPUIUHHO-
CJICICTBCHHBIC CBS3M MEXJIYy OOBEKTaMU H3YyYEHHUs, CTPOUTH JIOTHYECKHUE PACCYKICHUS
(MHIYKTUBHBIC, ICTYKTUBHEIC, TT0 AHAJIOTUH ), JICJIaTh BBIBOJIBI U 3aKITIOUCHIS;

YMEHHE MPUMEHSTH B MPOIIECCe MO3HAHUS MOHATHS (TIPEAMETHBIE U METAPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIETHU, UCIOJIb3yEeMbIE B XHMHH, TTPEOOPA30BBIBATH MIUPOKO
MIPUMEHSIEMBIC B XUMHH MOJICJIbHBIE TIPEJICTABIICHUS — XUMUYSCKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMH4YecKass (opMyna W ypaBHCHHE XHMHUYSCKOW PEAKIMH — TPH PEIICHUU Y4eOHO-
MO3HABATENBHBIX 337ad4, C Yy4ETOM OTUX MOJCIBHBIX MPEACTABICHUH BBISBIATH U
XapaKTepPU30BaTh CYIIECCTBEHHBIC MPU3HAKUA U3y4aeMbIX 00OBEKTOB — XUMUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUH, BBISABIIATH OOIINE 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIC CBS3U U
MIPOTHUBOPEYUS B M3y4aEMBIX IPOIECCAX U SIBJICHUSIX.

Ba3oBble ucciienoBare/ibcKue A1eiCTBUA:

YMEHHUE UCIOJIb30BaTh MMOCTABICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)Ke B KAYECTBE OCHOBBI JUIsI (POPMHPOBAHUS THUIIOTE3bI IO IMPOBEPKE IMPABUIHLHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

IPUOOpPETEHNE OTBITA M0 TUTAHWPOBAHHIO, OPTAHU3AIMHA M TIPOBEICHUIO YIYCHUYICCKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOJaTh 32 XOJ0M IPOIECCca, CAaMOCTOSITETLHO IPOTrHO3UPOBATh
ero pesyabrar, (GopMyaupoBaTh OOOOIIEHHS U BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIEAOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:



yMeHHE BBIOMpaTh, aHAIU3UPOBATH U HMHTEPHPETHUPOBATH HMHOOPMALMIO PaA3TUUHBIX
BUJIOB U (DOpPM Ipe/CcTaBICHUS, MOIYyYaeMy0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-NOMYJsSpHAas
JUTepaTypa XMMHMYECKOTO COJEp)KaHHUs, CIIpaBOuYHble MocoOusi, pecypcel HHTepHeTa),
KPUTHUYECKU OLICHUBATh MPOTHUBOPEUNBYIO U HEIOCTOBEPHYIO MH(OPMALINIO;

YMEHHE MPUMEHSAThH Pa3IMYHbIe METO/IbI U 3aIPOChI MPU MOUCKE U 0TOOpE UH(pOpMaLUU
U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JUIsI BHITIOJIHEHUS Y4€OHBIX M IMO3HABATEIbHBIX
3aJa4  ONpene’€HHOro TWMA, MpHOOpeTeHHe omblTa B O00JAaCTH  HCIOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJaJE€HUE KYJbTypOoll aKTUBHOIO
WCIOJIb30BAaHUSL PA3JIMYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO
¢dbopMy mnpesacraBieHuss MHGOPMALMU U WUIIOCTPUPOBATH PELIAEMbIE 3a/la4d HECIOKHBIMU
cXeMaMu, AMarpaMmamu, Apyrumu popMaMu rpaduky U ©X KOMOMHALMSIMU;

YMEHHE HCIO0JIb30BAaTh U AHAJIU3UPOBATH B IpOLECCe y4eOHOW U MCCIeI0BaTENIbCKOM
NESITeIbHOCTH HMHQOpPMALMI0 O BIHUSHUM IPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3SHCTBA U
TpaHCIOPTA HA COCTOSIHUE OKPYKAKOLIEH MPUPOTHON CPEBI.

KomMMmyHukaTuBHbBIe YHUBepcabHbIe y4eOHbIe 1eiiCTBHA:

YMEHMs 33/JaBaTh BONPOCHl (B XOJe Juanora M (MiaM) AUCKYCCHM) IO CYIIECTBY
oOcyxnaemMoil TeMmbl, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJHEHUS
MPEUI0KEHHOM 3a/1a4H;

YMEHMs NPEACTaBIIATh IOJYUYEHHBIE PE3yJIbTaThl IMO3HABATENBHON JESTEIbHOCTH B
YCTHBIX W MHUCBMEHHBIX TEKCTaX; JeNlaTh MPE3CHTALMI0O pe3yJbTaTOB BBINOJIHEHUS
XUMHUYECKOTO dKcnepuMeHTa (J1abopaTOpHOTO  ONBITAa, JIAOOPATOpPHOUM  paboThl MO
HCCJIEJIOBAaHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUsI y4€OHOTO COTPYJHUUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEJILHOM U
UCCJIEZIOBATENIbCKON JEATENbHOCTH MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE ydéra
OOLIMX MHTEPECOB M COIJIACOBaHMS MO3ULUN (0OCYXIEeHHS, OOMEH MHEHHUSMH, «MO3TOBbIE
IITYpPMbI», KOOPJAMHALMS COBMECTHBIX [JEHCTBHUM, OIpeneleHHe KpUTEPUEB IO OLICHKE
KaueCTBa BBIMOJHEHHOUN pabOTHI U APYTHE).

PeryasiTuBHbIe YHMBepcaJIbHbIe y4eOHblIe NelicTBHS:

YMEHHE  CaMOCTOSITEIbHO  ONpEAeNsATh  LeNU  JESATENbHOCTH,  IJIAaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATH M MHpU  HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOKO
JIeSITeIbHOCTh, BBIOMpaTh Hambosiee JPPEKTUBHBIC CIIOCOOBI pPEHmIeHUS YYeOHBIX U
MO3HABATENbHBIX 337a4, CAMOCTOATEIBHO COCTaBJISATh WM KOPPEKTUPOBATH MPEJIOKEHHBIN
aITOPUTM JEUCTBUN NpPU BBINOJIHEHUM 3aJaHUIl ¢ Y4€TOM IMOJY4YEHHs] HOBBIX 3HaAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX, OLICHUBAThb COOTBETCTBHME IOJyYEHHOTO
pe3yiapTaTa 3asBJICHHOM LI€JM, YMEHHE HCIOJIb30BaTh M aAHAJIM3UPOBATh KOHTEKCTHI,
IpeJiaraeMble B YCIIOBUU 3aJJaHUM.

INPEJAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX PE3yNbTAaTOB II0 OCBOCHHIO O0S3aTENBHOTO COJEPKAHMS,
YCTaHOBJICHHOTO JaHHOHN (enepanbHO paboueil mporpaMMol, BBIAEISAIOT: OCBOEHHBIE
O0yJaroIMMHUCS Hay4yHbIE 3HAHHS, YMEHHUS M CIIOCOOBI JCHCTBHI, crenu(uuecKue st
peaMeTHON obnactu «XUMHsD, BUIBl JESITEIBHOCTH MO IOJIyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalliy, NPeoOpa30BaHUI0 M IPUMEHEHUIO B PA3JIMYHBIX Y4E€OHBIX M HOBBIX
CUTYalUsX.

K xoHiy oOyuenus B 8 kiacce npeaMeTHbIe pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaxaTb CPOPMUPOBAHHOCTD Yy OOYHAIOIINUXCSI YMEHU
® DACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHSTHI: aToM, MOJIEKyJa, XUMUYECKHUM

AJIEMEHT, IPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, CMECHh (OJAHOPOHASI U HEOIHOPO/IHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi W MOJIEKYJIIpHAash Macca, KOJUYECTBO BELIECTBA,
MOJIb, MOJIIPHAsl Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJISIPHBIN
00BbEM, OKCHJI, KMCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMHMYECKasl peakuus, Kilaccu(ukamms peakuuil: peakuu COEIWHEHUS, peaKuu



pa3JIoKEeHUsl, peakui 3aMelleHus], peak i 0OMeHa, SK30- U SHJO0TEPMHUUECKHUE PEaKIIUH,
Ter1oBoM 3¢ ekt peakuuu, sIpo aroma, dJIEKTPOHHBIM CII0M aToMa, aTOMHas OpOUTalb,
paauyc aToma, XUMUYEcKasi CBs3b, MOJSIPHAs U HEMOJsIpHAs KOBaJIEHTHAsl CBSA3b, MOHHAsS
CBSI3b, HOH, KaTHOH, AaHHMOH, pacTBOpP, MaccoBas [OJis BemlecTBa (IIPOLIEHTHAs
KOHLIEHTpALIKs) B PaCTBOPE;

® JJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHMUYECKUX IOHSITHH M NPUMEHATh 3TH
MOHSTHS NPHU ONKCAHUU BEIIECTB U UX MPEBPAILECHUII;

® JCIO0JIb30BATh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUS (POPMYI BELIECTB U ypaBHEHUN
XUMHUYECKUX PEaKIIHil;

e OMNpeensiTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUMHEHUSX, CTENEHb
OKHUCJIEHHS DJJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KJIacCy COCUHEHUN 10 popMysiaM, BUJ XUMHUYECKON CBSA3H (KOBaJEHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COEMHEHUSX;

e packpsiBaTh cMmbici [lepuogmueckoro 3akona [[. M. MenneneeBa: IeMOHCTPpUPOBATh
MOHMMAaHHE TMEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT HX
nosioxkeHuss B [lepumonmueckoil cucreMe, 3aKOHOB COXPAaHEHHST MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaipo;

e ONKCHIBAaTh M  XapakTepu3oBaTh TaOnuuHyo Qopmy Ilepuoanueckoil cucremsl
XUMHYECKUX JJIEMEHTOB: pasziuyaTh IMOHATUS «JaBHas noarpynmna (A-rpynma)» Hu
«mmobounass mnoxarpynna (b-rpymma)», Mambie u OOJBIIME MEPHUOABI, COOTHOCHUTH
o0o3HavYeHUsl, KOTOopble HMelTcs B Tabmuue «llepuoanueckas cuctemMa XUMHUYECKUX
anemeHToB JI. M. MenzeneeBay ¢ 4YHUCIOBBIMH XAapAaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHYECKUX DJJIEMEHTOB (cocTaB M 3apsa  sapa, OOIIee YHCIO DIIEKTPOHOB U
pacrpeziefieHue UX 10 3JIEKTPOHHBIM CIIOSM);

e KJacCU(PUIMPOBATH XUMHUYECKHE ODJIEMEHTbl, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy W COCTaBY Y4YacTBYIOIIMX B PpEaKIMMU BEIIECTB, IO TEIIOBOMY
sexry);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB pa3IUYHBIX
KJIacCOB,  MOATBEpXkJAas  ONWCAaHUE  TPUMEpaMH  MOJEKYJISPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

® [IPOrHO3HPOBATh CBOICTBA BEUIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPALICHUI B pAa3INYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MaccChl BEIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa MO (opMysie COEIMHEHUS, MAaCCOBYIO JIONIO BEIIeCTBa B
pacTBope, NPOBOJUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOHN peaklny;

® [PUMEHSITb OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTH — aHalu3 U CHUHTES,
CpaBHEHME, O0000IIeHHEe, CUCTEeMaTH3alMio, KiacCH(UKalMio, BBISBICHHE NPUYMHHO-
-CIIC/ICTBEHHBIX CBSI3€M — I WM3Y4YEHHS CBOMCTB BEUIECTB M XUMHUUYECKUX PEaKLMH,
€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUS — HaONIO/IEHUE, W3MEpPEHUe, MOJEIUpPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN);

e cremoBaTh TMpaBWIaM  TOJB30BAHUS  XUMHUYECKOH TOCYIOH U J1abOpaTOpHBIM
000pyZ0BaHHEM, a TaKKe MpaBuUiIaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C
MHCTPYKLUHUSMHU O BBINOJIHEHHUIO JJAOOPATOPHBIX XMMUYECKUX OMNBITOB MO MOJIYYEHHUIO U
coOrpaHuIo ra3000pa3HbIX BELIECTB (BOJIOPOAA U KUCIOPO/1a), IPUTOTOBJIEHUIO PACTBOPOB
C ONpeNeNEHHOM MacCOBOM J0JIEM PaCTBOPEHHOIO BEIIECTBA, TUIAHUPOBATH M MPOBOJIUTH
XUMHYECKUE OKCIIEPUMEHThl IO PAClO3HABAHUIO PACTBOPOB IIEIOYEM U KHUCIOT C
MOMOIIIbIO MHAWKATOPOB (JIAKMYC, (heHON(PTaICHH, METUIIOPAHXK U APYTHe).

K xoH1y oOyueHus B 9 kiacce npeaIMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI

OTpaxaTb c(POPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSITHHM: XUMHUYECKHM 3JEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, BaJEHTHOCTD,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCICHUSI, XUMUYECKasi peaKkius, XUMUYECKasl CBA3b,
TerioBoM 3¢d@dekr peakuud, MojJb, MOJSPHBIE O00BEM, pacTBOp, AJIEKTPOJUTHL,
HEAJIEKTPOJIUThI,  AJIEKTPOJIUTUYECKAs] JAUCCOLMAlMsl, peakuud HOHHOro oOMeHa,
KaTajau3aTop, XHMMHMYECKOE paBHOBEcHE, OOpaTHUMble M HEOOpaTUMBbIE peakLuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHHE, aJNIOTPONHsI, aM(OTEPHOCTb, XUMUYECKas CBsI3b (KOBaJEHTHas, HOHHA,
MeTaJlJIn4yecKasi), KpUCTAITIMYecKasi pemérka, KOppo3us METalioB, CIUIaBbl, CKOPOCTh
XMMHUYECKOH peakluu, IpeaeapHo gomyctumas konueHrpanus [1JIK BemecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHUA M TPUMEHATH 3TH
MIOHSTHS TIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUH;

UCII0JIb30BATh XUMUYECKYIO CUMBOJIMKY JJISi COCTAaBICHUS (POPMYI BELIECTB U ypaBHEHUN
XUMHUYECKUX PEaKIIHil;

ONpeAeNsATh BaJEHTHOCTh U CTENEHb OKHCIEHUS XUMUYECKUX JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, NMPUHAAJICKHOCTh BEIIECTB K OINpPENeIEHHOMY KJIAacCy COEIUHEHHM
mo Qopmynam, BHJ XHUMHYECKOW CBs3U (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj HOHA 110 XUMHUYECKON (opMyIie, XapakTep Cpelbl B
BOJHBIX PACTBOpaX HEOPraHUYECKUX COCJAMHEHUN, THUI KPUCTAIMYECKOW pPEETKU
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIci [lepuoanueckoro 3akona Jl. 1. MenneneeBa u 1eMOHCTPUPOBATh €ro
MIOHMMAaHME: OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 popmy [lepuoanyeckoil cucteMsl
XUMHMYECKUX JJIEMEHTOB: pa3ziuyarTh MOHATUS «JlaBHas noarpynna (A-rpynma)» Hu
«mobounass mnonarpynna (b-rpynma)», Mambie u  OOJBIIME MEPUOAbI, COOTHOCUTH
0003HAaYEHMs, KOTOpPbIE HUMEIOTCS B MEpPUOJMYECKON Taliuie, ¢ YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHHSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COcTaB W 3apsj sAapa,
o0l1ee 4YMCiIOo AJIEKTPOHOB U PACHpENIeIeHHe UX IO 3JEKTPOHHBIM CJOSM), OOBSICHSTH
001111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B Mpeesax
MaJIbIX IEPUOJIOB U IJIaBHBIX MOATPYII C Y4ETOM CTPOSHHS UX aTOMOB;
KJIacCU(UIMPOBATh XUMHUUYECKUE DIIEMEHTHI, HEOPraHWYECKHE BEUIECTBA, XHUMHYECKHE
peakuuu (IO YUCIYy U COCTaBY Y4YacTBYIOIIMX B PpEaKIMM BEIIECTB, IO TEIIOBOMY
3 PexTy, Mo N3MEHEHHUIO CTETIEHEH OKMUCIICHUS] XUMUYECKHIX 3JIEMEHTOB);
XapaKTepH30BaTh (OMUCHIBATH) OOMINE U CTICUPHUECKIE XUMUIECKAE CBOWCTBA MPOCTHIX
U CIIOXKHBIX BEIECTB, MOJTBEP)KJIasi OMMCAHUE MPUMEpPaAaMU MOJEKYISPHBIX U HMOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJHUTHUECKON IUCCOLMALNN KHUCIOT, LIENOYed U COJIEH,
MOJIHBIE W COKpAalIEHHBIE YpPAaBHEHUS pPEeakIii MOHHOTO OOMEHa, YpaBHEHUS peaxIuii,
MOATBEPKIAIOLIUX CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH Pa3IUYHbIX
KJIACCOB;

pacKpbiBaTh CYHUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIIHiA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTHU
MIPOTEKAHNS XMMHUYECKUX MTPEBPAILIEHUI B PA3IMYHBIX YCIOBHUSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (opMysie COEIMHEHUS, MAaCCOBYIO JIONIO BEIIECTBa B
pacTBope, NPOBOJUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOHN peaklny;

coOnronaTh  NpaBWja  TOJB30BAHMA  XUMHUYECKOW TOCYJOW ®  J1abopaToOpHBIM
000opya0OBaHHEM, a TakkKe IpaBWiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKLUUSAMHU O BBINOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OMNBITOB MO MOJYYEHHUIO U
COOMpaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);



® [POBOJAUTH pEAKIUHU, MOATBEPXKIAIONINE KAaYeCTBEHHBIH COCTAaB PA3JIUYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIO0pUA-, OpoMUA-, HOOUA-, KapOoHaT-, pocdaT-, CUIHUKAT-
, Cynab(ar-, THAPOKCUA-UOHBI, KAaTHOHbI AaMMOHMSI W MOHBI H3YYEHHBIX METAJIOB,
MIPUCYTCTBYIOILIME B BOJAHBIX PACTBOpPaX HEOPraHMUYECKUX BEILECTB;

® [PUMEHSTH OCHOBHbBIE OIEpPAlMH MBICIUTEIBHON NEATENbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHHUE, 0000IIEHIE, CUCTEMATU3AINIO, BBISIBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBS3EH —
JUIS U3YYEHUSI CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
Mo3HaHUS — HaOJI0ZCHWE, M3MEpPEeHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbIH U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHME 8 KJIIACC

Ne HaunmeHnoBanme pa3iejioB 1 TeM KoaunyecTBo yacoB JiekTpoHHBIE (IM(POBBHIE)
n/m | nporpammsi Bcero KonTtpoabHbie IIpakTnyeckue oGpasoBaTeibHbIE Pecypehl
padoTbI padoThI
Pa3nen 1. [leppoHayajibHble XHMHYeCKHE MOHATHS
1.1 Xumust — BakHast 00J1aCTh €CTECTBO3SHAHUS 5 2 Bubmuoreka I[JOK
U NIPaKTHYECKOH JIeITEILHOCTH YeIOBEKa https://m.edsoo.ru/7f41837¢
1.2 BemectBa n xumuyeckue peaxkiuu 15 1 Bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
Wroro no pazzueny 20

Pa3nen 2. BaxxHeiilne npeIcTaBUTeIH HEOPraHNYeCKHX BelIeCTB
2.1 Bosznyx. Kucnopon. ITonsitue 06 okcumax 6 Bubmmnorexa [JOK
https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.IlonsTue o kuciorax 1 consx 8 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [TonsiTue 06 ocHOBaHUSAX 5 1 1 Bubmuoreka I[JOK
https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX 11 1 1 Bubmorexa IIOK
COEIUHEHUN https://m.edsoo.ru/7f41837¢c
Wroro no pazzueny 30

Pasnen 3. Ilepuoanyeckuii 3akoH u [epnoauyeckas cucreMa xumMuyeckux 3jemenToB /. . MenneneeBa. CTpoeHne aToMoB. XUMHYeCKasl CBS3b.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu

3.1 Iepuonuueckuii 3akon u [lepuoauyeckas 7 Bubmuorexa [JOK
cHCTeMa XMMHUYECKUX ieMenToB J1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoenue atoma
32 Xumunueckas cBsi3b. OKHUCIUTEIBHO- 8 1 Bubmuoreka I[JOK
BOCCTaHOBHTEJIBHBIC PEAKLIMI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubmmorexa ITOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4 5

ITPOT'PAMME
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9 KJIACC

Ne HanmeHnoBanue pa3ie/10B 4 TeM NPOrpamMMbl KosuuecTBo yacoB DuiekTpoHHbIe (1 poBbIE)
u/n Bceero KoHnTpoibHbie IMpakTHyeck o6pazoBaTelibHbIe pecypebl
padoThI He padoThl
Pa3znen 1. BemecTBo 1 XHMHYECKHE peaKIIMi
1.1 TloBropenue u yriyOlieHHe 3HaHNH OCHOBHBIX Pa3/ielioB 5 1 Bubmmorexa LIOK
Kypca 8 Kimacca https://m.edsoo.rw/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PeaKIHit 4 Bubnuorexa LIOK
https://m.edsoo.ru/7f41a636
13 DeKkTpoiuTHYecKas JUccoruanys. XMMUYEeCKUe PeaKkiy B 8 1 1 Bubimorexa LIOK
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Paznest 2. HeMeTaLIbI H MX COEIHHEHHST
2.1 OO6m1ast XapakTepUCTUKA XUMHUYECKHX eMeHTOB VIIA- 4 1 bubnnorexa ITOK
rpymmsl. [anoreHs https://m.edsoo.ru/7f41a636
2.2 OO61mast XapakTepHCTHKa XMMUYECKHX 1eMeHToB VIA- 6 Bubnnorexa [IOK
rpynisl. Cepa 1 e€ coeiMHeHHs https://m.edsoo.ru/7f41a636
2.3 OO61m1as XapakTepPUCTUKA XHMHUYESCKHX 3IeMEHTOB VA- 7 1 Bubmmorexa IIOK
rpynsl. A30T, hocdop U UX coeaANHEHNUs https://m.edsoo.ru/7f41a636
2.4 OO6miast XapakTepUCTUKA XUMHUYECKHX J1eMeHTOB [VA- 8 1 2 bubnnorexa ITOK
rpynibl. Yraeposi ¥ KpeMHHI U UX COeIHHEHHs https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paznen 3. MeTa/lIbl H MX COE/IMHECHUSI
3.1 OO61me CBOMCTBA METAIIIOB 4 Bubmrorexa [IOK
https://m.edsoo.ru/7f41a636
32 BakHeiimne MEeTauTbl U MX COSTUHECHUS 16 1 2 Bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. XuMusi M OKpy’KaOLIas cpeia
4.1 BemiectBa 1 MaTepHanbl B XKIU3HH Y€I0BEKA 3 Bubnuorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro mo pazaery 3
PesepsHoe Bpemst 3 bubanorexa ITOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYUEHUKA

» Xumus, 8 xknacc/ 'abpuensa O.C., OctpoymoB U.T"., Craakos C.A., AKIIHOHEpHOE OOIIECTBO
«M3narenbcTBO «IIpocBemenne»

» Xumus, 9 kimacc/ I'abpuensua O.C., OctpoymoB WU.T"., Cnankos C.A., AKuroHepHOE
obmectBo «M3narenbcTBo «IIpocBemieHue

METOJUYECKHUE MATEPUAJIbI IJIS1 YUYUTEJISL

IMa6puensu O.C. Xumus. 8 kmacc. COOpHHK 3a/1a4 ¥ YIPOKHEHHUH. YdeOHOe TTocoOue.
Axuunonepnoe o6mectBo "[Ipocsemienue".

INa6puensu O.C. Xumus. 8 kinacc. COOpHHK 33a/1a4 ¥ YIpaKHEHUH. AKITMOHEPHOE 0OIIECTBO
"IIpocBemienue".

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://fipi.ru

https://training. foxford.ru/?utm_source=yandex utm_ medium=cpc
utm_campaign=acq_all high oge-probnik-search-desktop-ru utm content=14772696318
utm_term=pemenne%20or> placement=none network=search yclid=255826931426787327
https://chem-oge.sdamgia.ru


https://fipi.ru/
https://training.foxford.ru/?utm_source=yandex
https://chem-oge.sdamgia.ru/

		2023-10-16T10:13:07+0300
	Лоскутова Любовь Александровна




