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[TporpammMa 1o XuMHM Ha ypOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (heaepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmMa 1o XWUMUU Aa€T TPEICTABICHHE O IENAX, OOMICH CTpareruu OOydeHwUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIMXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiiEeHue ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIseT KOJIMUYECTBEHHbIE
M KA4YECTBCHHBIC XAapaKTEPUCTUKU COACPKAHUSA, PEKOMEHAYEMYIO IIOCIEA0BATEIbHOCTD
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOKHOCTH MpeaAMeTa i
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YpOBHE 1eJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITETLHOCTH 00YUYaIOMIerocst II0 OCBOCHUIO yU4EeOHOTO COIepIKaHusl.

3HaHUE XUMUH CITY’)KUT OCHOBOH 115t (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
NPE/ICTaBICHUI O MaTepUAIbHOM €IMHCTBE MHpPa, BAXKHYIO POJIb HTPAIOT (hOPMHUPYEMbIE XUMUEH
MNpEaACTaBJIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUU U 00 9BOJIIOLMWH BCUICCTB B IIPUPOJLC, O IMYTIAX
peuieHuss TI00ANBHBIX MPOOJEM yCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
JHEPreTUYeCKOH, MUIIEBON 1 FKOJIOTHIECKOH O€30IIaCHOCTH, MPOOIEM 3JpaBOOXPAHEHNUS.

N3ydenune xumun:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUSI KYIbTYPHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CITOCOOHOCTEH O0ydaroImmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX Kak B TIOBCEJHEBHOM JKM3HM, Tak U B
npodeccCHoHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHENM(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIJbIBAET OCHOBBI II€IOCTHOTO
B3IUIAJa Ha E€IUHCTBO IIPUPOABI M  4YEJIOBEKA, SBIECTCA  OTBETCTBEHHBIM  OTallOM
B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOLINXCS;

crocoOCcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHueE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYeHUH XUMHH OOecreduBaroTcsl crienu(UuKon cojepaHus
yueOHOro TmpeaMeTa, KOTOPBIA SIBISETCS IEJarormyeckd aJalnTUPOBAHHBIM OTpPakKeHHEM
0a30B0il HayKH XMMHHU Ha ONpPEIEIEHHOM dTarne e€ pa3BUTHsL.

Kpr XUMHHU Ha YPOBHC OCHOBHOTO 0611_[61"0 06p3.30BaHI/IH OPHUCHTHPOBAH Ha OCBOCHUC
06y‘IaIOH_[I/IMI/IC$I CHUCTCMBI IIEPBOHAYAJIbHBIX MMOHATHH XHUMHH, OCHOB HeOpFaHquCKOfI XUMHUHU U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBbIX MOHSATHH OpFaHH‘{CCKOfI XHUMUU.

CtpykTypa comepaHHUs TMPOrpaMMbl 10 XMUMHHU C(HOpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydenuro. CojaepkaHue CKJIQABIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM



DJIEMEHTE W BEIIECTBE M CUCTEMBbI MOHATUH O XUMHYecKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO HPUHIMILY IOCIEA0BATEIbHOIO Pa3BUTHSA 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonuueckoro 3akona J[. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;
— YYEHHUSI O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;

— TPEICTaBICHHUI 00 AIEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘{eCKI/Ie 3HAHUSA PACCMATPUBANOTCA HA OCHOBE OMIIMPUYCCKU IIOJIYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, pa3BUBAKOTCA IMOCJICAOBATCIBHO OT OJHOI0 YpOBHA K Jpyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSACHEHHST U IMPOIrHO3UPOBAHUA CBOI‘/‘ICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOI'o NPUMCHCHUA U IMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MPOrpaMMBI TI0 XHMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTAaBISIOIIEH HAyYHOM KAPTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJIBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kjaace.

[Tpy n3yyeHur XUMHUU IPOUCXOAUT (GOPMHUPOBAHNE 3HAHUN OCHOB XHUMHUYECKOM HayKH Kak
00JacTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOTo IMpeaMeTra COCTOMT B (hOPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX O0OOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB M XUMUYECKUX peaKui, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX NpPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKON 1EATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Tpy u3y4eHHWH XUMHMM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUSI BaXXHOE 3HAuCHHE
PUOOPENTH TaKKe LIEIH, KaK:

—opMupoBaHHE HMHTEIUIEKTYyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO PEIIeHUH, CIOCOOHOW amanTHpOBaThCS K
OBICTPO MEHSIONIMMCS YCIOBHSIM KU3HU;

—HaIpaBJICHHOCTh OO0Y4YeHHMs] Ha CHCTEMaTH4ecKoe MpHoOIIeHne oOydarmuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeTOJaM  IO3HaHUS,
(OpMHPYIOLTMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrnieyeHre YCIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHHIO OOYYaIOUIMMHCSA OIbITa
pa3HOOOpa3HON /EATEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), IMEIOIIMX YHUBEPCAILHOE 3HAUE€HUE JJIS1 PA3JIMUHBIX BUAOB JAESTEIBHOCTH;

— opmupoBanue oO0IIeH (YHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
quciIe YMEHHHA OOBSCHATH U OIICHUWBATh SIBJICHUS OKPY)KAIOLIET0 MHpa, UCHOJb3ys 3HAHUSA U
OTBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX MpU peleHuH npoldieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;



—(opmupoBanue y 00yJarommxcs ryMaHUCTUYECKUX OTHOIIEHHUH, MOHUMaHUS EHHOCTU
XUMHUYECKHX 3HAHUHA I BBIPAOOTKH KOJOTUYECKH IeJIeco00pa3HOro MOBEACHUS B OBITY U
TPYJAOBON JEATENILHOCTH B LENSIX COXPAHEHHS! CBOETO 370POBbS U OKPYXAIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEW, NOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JJaTbHEHIIero o0yueHusl.

OO011ee YUCIIO YacoB, OTBEIEHHBIX JIJII M3YYCHHS XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaisieT 136 gacos: B 8 kinacce — 68 yacoB (2 yaca B Hesleno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).



COOEPXAHWME YHEBHOIO MPEAMETA

8 KJIACC

HepBonaqanLHMe XUMHUYECCKHUEC NTOHATHUSA

[Ipenmer xumuu. Ponb XMMHHM B JKM3HHM 4YEJIOBEKA. XUMHS B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. Ilonstue o
METO/1aX MO3HAaHMs B XUMHH. YHCThIC BemecTBa U cMecu. CriocoObl pa3ieiicHUs] CMeceH.

ATOMBI M MOJEKYNIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JEMEHTOB.
[IpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENBbHAsA aTOMHAast Macca. OTHOCHUTENbHAST MOJIEKYJIIpHAst
macca. MaccoBasi 10J11 XMMHYECKOIO DJIEMEHTA B COCMHCHHH.

KommuectBo BemectBa. Mosnb. Mossipas macca. B3anMocCBs3bp KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €AWHHMII BemecTBa. Pacu€rel o hopmynaM XMMHUYECKHX COCTUHEHUM.

dusuyeckue M XUMHUYECKHE SIBJICHHUSA. XUMHUYECKas pcakuuga Hu ee IMPU3HAKU. 3akoH
COXpaHEHMSI MaCChl BEIIECTB. XUMHUYecKkue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHUsl, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOM MOCYAOH, ImpaBwjiaMu paboThl B J1abOpaTopuu U NpuéMamu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHUEM, M3YUYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHNEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TastHUE Jba,
pacTupaHue caxapa B CTYIIKC, KMIICHUC W KOHJICHCAIHA BOJII)I) U XUMHUYCCKUX (FOpeHI/Ie CBCYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mea ¢ KUCIOTOM) SBICHUH, HAOI01eHNe
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pa3ioxkeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >keneza ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
pa3JielieHdsT CMeceil: ¢ TMOMOIIBI0 MarHuTta, (QUIBTPOBAaHHE, BHIAPUBAHUE, JUCTUILIALNSA,
xpomaTorpadusi, TMPOBEICHWE OYUCTKA TMOBAPEHHOW COJHM, HAONIOJICHWE W OIHMCAaHUE
pe3yNbTAaTOB MPOBEJIEHUSI OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MacChl, CO3/IaHUE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. KHCIOpOa — 3JE€MEHT M MPOCTOE BEHIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peaKiuy TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MONydeHHUs KUCIOpoJa B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/Ia.



TennoBoit 3P¢heKT XUMHYECKOW peaKIuu, TEPMOXHMHUUYECKHE YpaBHEHHS, OK30- U
SHAOTEPMHUUYECKHUE pEaKuHu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCHIICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — ameMeHT W mpocToe BemiecTBO. HaxokieHue Bopopoga B IPUPOIE,
du3nvecKre ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI TOTy4eHus. KucioTer u cou.

Monsipablii 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoOWCTBAa BOAbl. Boma kak pactBoputens. PactBopbl. HackleHHneie u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopMMOCTh BemiecTB B Boje. MaccoBas 10osl BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHus. Poib pacTBOpoOB B MpUpOJE M B >KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoOje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOTHBIX BOJL.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kimaccudukamuss oxcuios:
coneoOpa3ymolne (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHA0B. DU3HYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHne okcuaos.

OcHoBanmsi. Kraccudukanus OCHOBaHWI: WIENOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenkiatypa ocHoBaHuidl. Pu3znueckMe M XUMHUYECKHE CBOWcTBa OocHOBaHMU. [lomyuenue
OCHOBaHUMU.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinor. @usnyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneit. dusnyeckue u xuMu4yeckue cBoicTBa coiieid. [lomyuenue
coJiei.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTaHWMYECKUX COCIUHEHHMN.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPE/ICJICHNE CONEPKaHUs KUCIOpoAa B BO3JyXe, MOJIyYeHUe, COOUpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3llaMd OKCHIOB M ONUCAaHHE WX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
W3y4eHue CBOMCTB BojOponaa (TOpeHue), B3auMojeicTBHE Bojgopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHKME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEH pPAacTBOPEHUS BEHIECTB C Pa3IMYHON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM pPacCTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOJBI C MeETaUIaMH (HaTpueM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[OB HEOPTAHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
HaOJIIO/IcHUE W3MEHEHMsI OKPAaCKH WHIWKATOPOB B PACTBOpaxX KHCIOT W IIEJIIOYEH, M3ydeHUe
B3anmojeiicTBust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETaJlaMH,
peakuuii HeUTpaln3alHH, TOJYy4eHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIIEHHE FKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuoguueckasi cucremMa xumuuyeckux 3jementos /. WU.
MenpaeneeBa. CTpoeHne aToM0OB. XUMUYECKasl ¢BsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn



[TepBBle MOMBITKY KIacCU(PHUKANE XUMUIECKUX dJIEMEeHTOB. [IoHATHE 0 Irpymnmax cXOIHBIX
9JIEMEHTOB (IIEJIOYHBIE W INEJIOYHO3EMENbHBIE METAUIbl, TaJlOTeHbl, WHEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THAPOKCHUJIBI.

Ilepnonnueckuii  3akoH. Ilepuommueckas cucreMa XMMHMYECKUX JJIEMEHTOB [l
N. MenpneneeBa. KopoTkonepuonnas u jymHHONIEpUoaHas (Gopmbl [leprogmdeckoil cucTemsl
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepumomsl u rpynmbl. PU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIIBI JIEMEHTA.

Crtpoenne aromoB. CocraB aroMHblx snaep. HW3orombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 3IeMeHTOB [leproauieckoil CHCTeMbI
H. W.MenneneeBa. XapakKTepUCTHKA XHUMHYECKOIO JJEMEHTA [0 €ro IOJOXKEHUIO B
Ilepuonnueckoi cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJIAM.

3nauenue [leproanyeckoro 3akona u Ilepuoguveckoil CUCTEMBbI XUMHYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€Hblid U IpakJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (momnsipHas u HETOJIsIpHAs ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBsI3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCIILHBIC peaKkuu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre OoO0pa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'MIPOKCUAA
LMHKA C pacTBOpPaMU KHUCIOT W IIEJIOYEH, IIPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX ITPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (rOpeHue, peakiiuu pas3ioKeHNs, COETUHEHHUS).

Meswcnpeomemmnnie ceasu

Peanmuzanus MCKIIPCAMETHBIX CBs3EH Ipu U3y4CHUU XUMUH B 8 kmacce OCYHICCTBJIACTCA
ycpe3 HCIIOJIb30BaHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, Tak H HOHSITI/II\/’I,
ABJIAIOMUXCA CUCTEMHBIMUA JJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOTI'O THUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBIC ITIOHATHUSA: Hay‘{HBIP'I (I)aKT, THUIIOTE3a, TCOpU, 3aKOH, aHAJIN3,
CHHTCEC3, Knaccmbnxaum{, MNEPpUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHUC.

Odusuka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, W30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYJNa, AJIEKTPUYECKUU 3apsij, BEIIECTBO, TeJIO0, O00BEM, arperaTHOe
COCTOSIHHE Bf€IICCTBa, ras, CbI/I?)I/I‘IeCKI/Ie BCJIIMYHHBI, CAWMHHUIIBI I/I3MepeHI/I$I, KOCMOC, IIJIaHECTHI,
3BE3161, CoHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadusa: armocdepa, rtuapochepa, MHHEpadbl, TOPHBIC IOPOJBI, IOJIE3HbIC
UCKOIIaeMbl€, TOTTUBO, BOJIHBIE PECYPCHI.



9 KUIACC

BemecTBo 1 xumMmuueckas peakuust

Ilepuonuueckuii  3akoH. Ilepuoguueckass cucTeMa XUMHUYECKHUX dAJeMEeHTOB  [l.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOMCTB XHMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KaldMsl, KAJIbLHUS W HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIOXKEHUEM AJIEMEHTOB B lepronyeckoit cucteme U CTpOEHHEM UX aTOMOB.

CTpOCHI/Ie BCIICCTBA. BHBbI XHMHYCCKON CBSI3U. THIIBI KPpUCTAJUINICCKUX peHléTOK,
3aBUCHUMOCTh CBOMCTB BE€IICCTBA OT THIIA KpI/ICTaJIJII/ILIGCKOI\/JI peHIéTKI/I n BHAA XUMHUYCCKOM
CBA3U.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATYpa HCOPTraHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIaCCaM HCEOPraHWMYCCKUX COGI[I/IHGHI/If/'I, TCHETUYCCKas
CBsA3b HCOPTaHUYCCKHUX BCIICCTB.

Knaccudukanus XuMUYeCKHX peakiuid M0 pa3iuyHbIM MpU3HAKaM (0 YHUCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TEMJIOBOMY 3(hdexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonstue o CKOpPOCTH XUMHUYECKOU pcaknunu. [TonsiTue 00 O6paTI/IMLIX u H606paTI/IMLIX
XUMHUYCCKUX PCAKIHAX. IlonsiTHE O TOMOTCHHBIX H TCTCPOTCHHBIX PCAKIUAX. IlonsTue o
katanuze. IloHaTHE O XHUMHYECKOM PpaBHOBCCHHU. q)aKTOpLI, BJIMAIONIUEC Ha CKOPOCTb
XUMHYISCKOM PCaKIMN U IMOJIOKECHUC XUMHUYCCKOI'O PaBHOBECH .

OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIC pcaKkuuu, SHGKTpOHHBII\/JI 0ajlaHC OKHUCIIHUTEILHO-
BOCCTaHOBHUTEIbHOU pCaKkium. CocraBieHne ypaBHeHI/Iﬁ OKHUCIHUTCIIBbHO-BOCCTAHOBUTCIIbHBIX
pCaKL[I/Iﬁ C UCITOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oananca.

TCOpI/IH SHGKTpOHHTquCKOﬁ Jucconuanuu. 9HeKTp0J'II/ITBI U HEIJICKTPOJIUTHI. KaTI/IOHLI,
aHUOHBI. MexaHu3m Jucconuany BCEIIECTB C PA3JIMYHBIMHA BUIAMHU XUMHYCSCKOU CBS3H.
CrencHb JUCCoranu. CunbHBIC U cl1a0bIe OJICKTPOJIUTHI.

Peakuiuu noHHoro oOMeHa. YcIoBHS MPOTEKAHUS peakIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakuuii. CBoWMCTBa KHCIOT, OCHOBAHHMI M COJIEH B CBETE
IpeACTaBIeHUH 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peakluud Ha HOHBI
[TonsiTHe 0 ruIpONIN3€E CONEN.

Xumuueckuii IKCnepumenm

O03HAKOMJICHHE C MOJEISIMH KPHUCTAUNIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIEeCTB —
METaUIOB W HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
HUCCJIICAOBAHUC 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKOU pcaknuu OT BOBHCfICTBHH Pa3JIMIHBIX
(baKTOpOB, WCCIIEOBAHKUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMPOIECca IUCCOIMAIINN



KHUCJIOT, ILIEJIOYE M cojeill (BO3MOXKHO HCIIONIb30BaHME BHUJEO MAaTEpUasoB), IPOBEIECHUE
OTBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIbITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKklUUid (FOpeHHe, PeaKlUu pa3jokKEHHUs, COCIUHEHHS),
pacro3HaBaHME HEOPraHUYECKHX BEUIECTB C IIOMOIIBI0O KAauYE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pelleHne SKCIePUMEHTAIbHbBIX 33/1a4.

HemeTayibl 1 HX COCAUMHECHUSA

OOmas xapakTepucTUKa TaloreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbBIC
crenean okucieHus. CTpoeHne W (PU3MYECKHE CBONCTBA TMPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeTalJlaMH, HEMETaJUIaMH,
miesioyamu).  XjopoBoaopoa. ConsiHas KUACIOTa, XUMHYECKHE CBOICTBA, IOJy4YeHUE,
npuMeHeHue. JleficTBre Xopa 1 XJIOPOBOJIOPOIa Ha OpPraHu3M YelloBeKa. BakHen e XI1opuabl
U UX HaXO0XJICHHUE B IPUPOJIC.

O6mass xapakrtepuctuka s31eMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHn okucieHus. CTtpoeHne M (hU3HYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIMUA KUCIOPOJA U cepbl. XUMHUYECKUE CBOMCTBa
cepsl. CepoBomopoji, cTpoeHue, (U3MYEeCKue M XHUMHUUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpeNCTaBHTENS Kiacca KUCIOT H  crenududeckne). XUMHUYECKHE PEaKIHH,
Jekallde B OCHOBE HPOMBIIUICHHOTO croco0a IMosydyeHus cepHoil KucioTsl. Ilpumenenue
cepHOi KUCIOTHL. COJM CEPHOM KHCIIOTHI, KAUeCTBEHHAS peaknus Ha cyiab(aT-noH. HaxoxneHnue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHUECKOE 3arpsi3HEHHE OKpyXaroleil cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IpPEeOTBPALICHHUS.

OOmiast xapakTepucTHUKa 53JeMEeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclIpoCTpaHEHHE B Npupoje, (usmdeckue u
XUMHYecKHe cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWICTBA, MOJIy4eHUe U npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuys Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckue M XUMHUYECKHE CBoOiicTBa (oOlIuMe Kak MpEeACTaBUTENs Kiacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOJOEMOB). Docdop, amIoTpornHble MOAU(DUKAUH
docdopa, dpusznueckne u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI0OpEHHH.

O6mass xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIepo/l, alUIOTPOIIHbIe MO (UKAIINH, PACIPOCTPAHEHHE B
npupoe, pusnueckue U XuMU4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcuapl yraepoja, ux Gu3ndeckue U XMMHYECKUE CBOMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
NOJTyYeHHEe U MPUMEHEHHe. JKOJIOTHYeCKHe MpoOsieMbl, CBsi3aHHbIe ¢ okcuaoM yraepona (1V),
TUIO0TE3a T100aJIbHOTO TMOTEIUIEHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJIM, HX (1)I/I3I/I‘-IGCKI/IC U XUMHYCCKUC CBOﬁCTBa, MOJIy4CHHUC U IIPUMCHCHUC. KauectBennas
peakumss Ha  KapOoHaT-woHbBI.  Mcmomp3oBaHume  kapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.



[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECIUHEHUSX Yriepojaa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, TJHMIEPUH, YKCycHas kuciota). IIpupoansie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTHl HX TNEepepabOTKu
(6eH3uH), UX POJIb B OBITY M MMPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OelKax, YyrieBoJaX — M HMX pPOJM B JKM3HHM YeJIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX M HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnueckue M XMUMHUYECKME CBOMCTBA, IOJIy4€HHUE U IPUMEHEHHE.
Coenunenus kpemHusi B mnpupoje. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY, B IPOMBILIIEHHOCTH. Baxkuelime
CTPOUTEIIbHbIE MaTepHalbl: KEepaMuKa, CTEKJIO, LEMEHT, OeTOoH, xese300eToH. IIpoGiemsr
0€30I1aCHOT0 MCII0JIb30BaHUs CTPOUTEIbHBIX MaTEPUAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit yIKcnepumenm:

u3yyeHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISHOM KUCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIEeCKue W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpPHAlIOB), O3HAKOMIIEHHE C 00paslamu XJIOPUAOB (raJIOr€HU/I0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepUaoB), HaONIOJeHUEe Tpolecca OOYIJMBaHMS — caxapa IOoJx  JeicTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOThI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIIEHHON CEpHOI
KHCJIOTHI, TPOBEJICHHE KaueCTBEHHOM peakluu Ha Cyiab(paT-uOH M HaOJIOJeHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMH CBOHCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpEeHNUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHUE M H3YYEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHUE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), W3YUYE€HUE MOJETeH KpUCTAJUIMUECKUX PEIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, MojJydeHue, coOupaHue, pacrno3HaBaHue
U U3yYEHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IMpOBEJACHHME KaueCTBEHHBIX PEaKlMil Ha kapOoHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOayKIHeH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEpUMEHTAIbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETAJJIbl U UX COCIUHEHUSY.

MeTasuibl M UX COeAMHEHUS

OOmast XapakTepuCTUKa XMMHUYECKMX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHHMU UX
nonoxkeHus B [lepuoanueckoit cucremMe xumuueckux sneMeHToB [[. 1. MenaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerauuecKkass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
pemérka. OIEKTPOXUMHUYECKUH psia HanpspkeHMH MeramioB. dusnueckne M XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe crnocoObl MoimydeHusi MeTauioB. [IoHATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CiiaBsl (CTanb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[Ilenounbie MeTauIbl: MoJokeHne B [lepruoanyueckoi cucteMe XMMHYECKUX 3JIeMEHTOB /1.
N. MenneneeBa, CTpOCHHE HUX ATOMOB, HAaXOXAeHUE B mnpupoje. Ousznueckue U XMMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenune
IIEJIOYHBIX METAILIOB U UX COCOUHCHMI.



[IlenoyHo3emMeNbHBIE METAIBI MarHUd W KalblMil: mosokeHwe B Ilepumoandeckoi
cucreme xumudeckux sneMmeHToB [[. WM. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B
npupozae. PU3NYECKUEe U XMMHUYECKUE CBOMCTBA MarHus W Kajblus. BaxkHeimne coelnHeHus
KaJIbIHs (OKCHI, THAPOKCU, COJH). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHCHUSI.

AnmtoMunuii: mionoxkenue B Ilepuoanueckoil cucteMe XHUMHYECKMX dJeMEHTOB /I.
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXJeHHe B mpupoge. DPuznueckue U XUMUUYECKUE
CBOMCTBA aTtOMUHUSA. AMGDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XHUMHUYECKMX dyeMeHToB /I,
W. MenpeneeBa, CTpoe€HHE aToMa, HaxoXJeHHe B mpupoge. DPuznueckue U XUMUUYECKUE
cBomcTBa kene3a. Okcuasl, ruapokcuabl U conu xkenesa (I1I) u sxenesa (III), ux cocras, cBoMCTBa
U TIOJIyYCHHUE.

Xumuueckuii IKCnEepumMeHm:

O3HAaKOMJICHHE ¢ oOpa3laMu METaIOB M CIJIaBOB, HMX (DU3MYECKHMMU CBONCTBaMH,
W3YYCHHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAHKME BHJICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCICOBAHUE CBOWCTB JKECTKOW BOJBI, TpOIlECCa TOPCHHUS JKele3a B
KuciIopose  (BO3MOXKHO  HCIIONB30BaHHE  BUIACOMATEPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX PEAKIIMA HA MOHBI: MarHUs, KaJbIlUs, AIFOMUHHS, WHKA, *xkene3a (1) u xenesza
(IIT), menu (II), HaGmroIeHME W ONMKMCAHUE MPOIIECCOB OKPAIMBAHMS TUIAMEHU MOHAMHU HATPHS,
Kausl U KaJIblUs (BO3MOXHO HCITOJIb30BAHHME BUICOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA [MHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHelme MeTallyibl U UX COCTMHEHUS.

XuMHus M OKpyXKaoLias cpeaa
BemecTtBa 1 Marepualibl B IIOBCEJHEBHOW JKM3HM 4EJIOBEKa. be3omacHoe UCIoab30BaHUE
BCHICCTB W XHMMHUYCCKHUX peaKquI B 6BITy. HepBasf noMomp HOpu XUMHUUYCCKHUX OXKOrax Hn

OTpaBJICHUSAX.

XUMHUECKOE 3arpsi3HEHUE OKpPY’Karollel cpepl (MpeaesibHas TOMyCTUMasi KOHIIEHTPaIUs
BenlecTs, gainee — [1/1K). Pons XxuMuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MaTEpUAIIbI).

Mescnpeomemnuie ceazu

Peanuzanusi MeXNpeaMETHBIX CBSI3€W MPU U3YUYEHUHM XMMUU B 9 Kilacce OCYIIECTBIISIETCS
ycpe3 HCIIOJIb30BaHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, Tak H HOHSITI/II\/II,
SABJSIOIINXCS CHCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYUHBIH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KIacCHU(UKaIUs, MNEPUOAUYHOCTh, HAONIOJCHNUE, OKCIEPHUMEHT, MOJACIUPOBaHNE,

U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3D PEeKT, TEXHOIOT s, MaTepHAaIbI.

®uspka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
paZMOaKTUBHOCTb, MOJIEKYJA, DSJEKTPUYECKUI 3apsal, IPOBOJHUKH, IOJIYIPOBOJHUKH,



TUDIIEKTPUKH, (POTOITEMEHT, BEMIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAUIMYECKAs pPEIIETKa, CIUIaBbl, (U3UYCCKHUE BEIUYUHBI,
€MHUIBI U3MEPEHUs, KOCMUYECKOE TIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, s3KocucTeMa, MUHEpAIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, TUTATEJIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIbI, MOJIE3HbIE
HCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



MNAAHUPYEMBIE PE3YJIbTATbl OCBOEHWA YYEBHOIO MNMPEAMETA

JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOIO OOLIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0J/1e 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOUM U BOCIIUTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMU  COIIMOKYJIBTYPHBIMHU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUJIaMU U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AIINN 00yIarOIUXCS.

JImgyHOCTHBIE pe3yiabTaTbl OTPAKAOT T'OTOBHOCTH 06yan01uchs1 PYKOBOJACTBOBATHCA
CUCTEMOM ITO3UTHBHBIX HOECHHOCTHBIX OpI/ICHTaIII/Iﬁ U paCHIUPCHUC OIlbITa ACATCIBHOCTU Ha e€
OCHOBC, B TOM 4HCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, NOHMMAHUs 3HAU€HUs XMMHYECKOM HayKM B KM3HU COBPEMEHHOrO OOILEeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpMaIueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoOHCTBe
MHpa 1 001IeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MIPEJCTABJIICHUS] O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, y4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKOU M IPYTUX BUJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOH JIeATEIbHOCTU MPHU BBHIMOJTHEHUU y4EOHBIX, TO3HABATENbHBIX 3aJa4, BBIMOJTHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOINOMOINM B Tpollecce 3TOM y4eOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEJICHUE W TIOCTYIKM CBOMX TOBApHUIIECH C MO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MUPOBO33PEHUYECKHE  IPEACTABICHUS O  BELIECTBE M  XMMHMYECKOM  peakluy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJIIOLIUE OCHOBY JUIS
NOHMMAHUS  CYHIHOCTH  HAyYHOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBSA34X 4YEIOBEKA C IPUPOJHOM CPENOoil, O PO
XUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTE;

[TO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJYYEHUE HOBBIX 3HAHMM IO XHWMHH,
HEoOXoAuMBbIE Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOILECCOB U SBJICHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOIN pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHHA;



WHTEpPEC K OOYUYEHHIO W TO3HAHHWIO, JIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHUIO, TIPOSKTHOM M HMCCIIEAOBATEIBCKOM JIECATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHWE LEHHOCTHU JKU3HH, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpUATHE BPEAHBIX
NpUBbIUEK (YMOTPEOJICHHUs] AJKOTrOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XUMHYECKUMH BEIEeCTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCTIMTAHUS:

UHTEpEC K MPaKTUYECKOMY M3YyUEHHIO Ipodeccuil U TpyAa pa3IuyHOro pojia, yBaKeHHE K
TpyLy M pe3ylabTaraM TpPYAOBOW JEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAaHMM 10 XHWMHHM, OCO3HAHHBIH BbIOOp HWHAMBHUIYAIbHOH TpaeKTOpUU
IPOIOIDKEHHUS 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycnemHoi npodecCuOHaIbHON AEATeNbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh aJIallITUPOBATHLCS B IMIPO(eCcCHOHAIIBHOM cpee;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

IKOJIOTHYECKHU TeJIeCO00pa3HOe OTHOIICHHE K MPUPOJC KaK UCTOYHHUKY JKU3HH Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro obpasza »KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TPAaBHIJI O€30MacHOTO TOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIIUAX, YIPOXKAIOIINX 3J0POBBIO M KU3ZHU JTHO/ICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUSA, TOJy4YaeMmble MPU HM3YYECHUH XUMHH, A PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XUMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
[03HABATEJIbHON, KOMMYHMKATUBHOM U COLIMAIIBHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIJICNAIOT 3HAYMMBIE Ui (HOPMUPOBAHUSA
MHUPOBO33pEHHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHSsl, MPUHIUIN, rUNoTe3a, (akT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTo€.), KOTOPbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHbIe yyeOHBbIe JEUCTBUS (IIO3HABATENbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJSATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHOMN EATEIIbHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBus:

YMCHHA HCIOJIB30BATh HpI/IéMBI JIOTUYCCKOro MbBINUIJICHUA TIpU OCBOCHHU 3HAHUM
pacKkpeiBaTb  CMBICII  XHUMHYCCKUX MMOHATHH (BI)I,Z[CJ'IHTI) HX  XapaKTCpHBIC IIPU3HAKH,
YCTaHaBJIMBATb B3aUMOCBS3b C JPYIr'UMU HOHSITI/IHMI/I), UCIIOJB30BaTh IOHATHUA AJIA 00BsICHEHUS
OTACJIBHBIX (baKTOB n HBHCHHﬁ, BBI6I/IpaTI> OCHOBAHUA MW KPpUTCPUH I KJ'IaCCI/I(bI/IKaHI/II/I
XUMHUYCCKUX BCHICCTB U XMMUYCCKUX peaKum”I, YCTaHaBJIMBATh NPUINHHO-CIICACTBCHHBIC CBA3U
MCKOY 00BbeKTaMHU HU3Yy4YCHUSA, CTPOUTH JIOTUYCCKHUE PACCYKICHUA (I/IH,HYKTI/IBHBIG, JACAYKTUBHBIC,
1o aHaJIOFI/II/I), J€J1aTh BBIBOJBI U 3aKJIIOYCHUS,

YMEHME MPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (IIPEAMETHbIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, WCHOJb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakUud — NpU pelIeHUH Yy4eOHO-
IIO3HABATENIBHBIX 3a/1a4, C Y4€TOM O3THX MOJENIbHBIX IPEIACTABICHUN BBIABILITH U
XapaKkTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U
XUMHYECKHX DPEAKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
[IPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U SABJICHUIX.

Ba3oBbie nccienoBaTeLCKHe 1eliCTBUA.

YMCHHE HCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IIO3HAHUSA, a
TaK)XXC B KaueCTBC OCHOBBLI A q)OpMI/IpOBaHI/IH THUIIOTE3blI II0 TPOBEPKE MPaBUIIBHOCTU
BBICKa3bIBA€CMBbIX CY)KI[eHI/Iﬁ;

npuoOpeTeHne OmbITa MO IJIAHWPOBAHUIO, OPraHU3AllMM W TPOBEJCHUI0 YUYEHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJO0M IPOIIecca, CAMOCTOSTENIbHO MTPOTHO3UPOBATH €TI0
pe3yabTat, (GopmMyaupoBaTh 00O0OIIEHHS W BBIBOABI MO pe3yjbTaTaM IPOBEAEHHOTO OIbITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O IPOAEIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
U GOpM MPEACTABICHUS, TOTYIaEMYIO0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE IPUMEHSATH Pa3InYHbIe METOJbI U 3aIPOCHI IIPU MOUCKE U 0TOOpe uH(pOpMaIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YU€OHBIX M MO3HABATEIBHBIX 33124
OTpeICIEHHOTO THIA, MPUOOPETEHHE OIBITa B OOJIACTH WCIOJB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MTOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpEICTaBICHUS
uH(pOpMAIllMK W WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMUA CXEMaMH, TUarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU,



YMEHHME HCIOJb30BaTh M aHAIM3UPOBATh B Tpollecce y4eOHOW M UCCIIEe0BATEIbCKOM
JEeSATENIbHOCTH UH(POPMALIMIO O BIUSHUU POMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOLIeH TPUPOTHON CPEJIbI.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsl 3aJlaBaTh BOINpPOCHl (B XoAe jauanora M (Wiau) JUCKYCCHM) TIO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI TIPEJICTABJIAT ITOJTYYCHHBIE PE3yJIbTaThl IO3HABATEIIHLHON JEATEIILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; JeJiaTh MPE3CHTAIMI0 PE3yJbTaTOB BBIOJHCHHS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOPAaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOI'O COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MMO3HABATECIBHOU W
UCCIICIOBATEIbCKON JICATEIILHOCTH TPH PEIICHHH BO3HHMKAKOIIMX MPOOJeM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCYKIeHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPEACICHIE KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1CHCTBHUA:

YMEHHUE CaMOCTOSITEIIEHO OIPEIENSATh HENN IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBbHOCTb, BHIOWPATH
HaubOosnee HSPQEeKTUBHbIE CHOCOOBI pelieHHs Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JEHCTBHHA NpU
BBIITOJIHEHUH 33JaHUH C y4E€TOM TMOJydeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHOM LeiH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBUH 3aIaHHH.

HHPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3ylIbTaTOB TI0 OCBOSHHIO OO0S3aTENFHOTO COJEPIKAHHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHOil pabodeid TporpaMMoii, BBIIEISIOT: OCBOCHHBIC
00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUJbI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYAIUsX.



K xonmy oOyuenus B 8 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX IOHATUN: aTOM, MOJEKYJa, XMMHUYECKAN JJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJISpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIApHas
Macca, MaccoBasl J0JIsI XMMHUYECKOrO 3JIEMEHTAa B COEJUHEHUM, MOJIIPHBIM OOBEM, OKCH[,
KHCIIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPHULIATENBHOCTb, CTEIEHb OKUCICHMS, XUMHUYECKas
peaknus, KIacCU(pHUKAIM PEAKUUH: peakMu COSAMHEHUS, PEAKLUUU pa3IoKEHUs, PeaKiuu
3aMeIleHus], peakliud 0OMeHa, 3K30- U 3HIO0TEPMUYECKUE PEAKIMU, TEeIUIOBON 3 (eKT peakuu,
PO aToMa, JCKTPOHHBINA CIION aToMa, aTOMHasi OpOUTalb, paluyc aToMa, XMMUYeCKas CBS3b,
NOJIIpHAsl U HENOJSAPHAs KOBAJICHTHAs CBSA3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOpP,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHATH 3TH IOHATHUS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUII;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJIsi COCTaBlIeHHs (DOpMyJ BEIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUN;

OIpesieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENEHb OKUCIIECHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, NMPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUI XMMUYECKOHM CBSI3U (KOBaJEHTHAsl U HOHHAS) B HEOPIraHUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbIci [lepuonnyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBAaTh IOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX T[OJIOXKEHHUS B
[Teproanueckoii cucreMe, 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IIOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOIaJipo;

ONHUCBHIBATh U XapakTepu3oBaTh TabauuHyro ¢opmy [leproanyeckoit CUCTEMbl XMMHUYECKHUX
AJIEMEHTOB: Pa3IMyaTh NOHATHS «TJlaBHas noAarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpyImIna)», Majble 1 00JbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHHUs1, KOTOPBIE UMEIOTCS B TaOIUIE
«llepnogmueckas cucrema xumuudeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHCIOBBIMH
XapakTEepUCTHUKAMU CTPOEHHS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj s1pa, oOlee
YHCIIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIaccu(UIUpOBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHMYECKHE BELIECTBA, XMMUYECKHE PEaKIINU
(10 YKCIy ¥ COCTaBY YYacTBYIOIUX B pEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOJATBEPXKJasi ONHCAaHME TPUMEpPAaMHU  MOJIEKYJSPHBIX  ypaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEUIECTB, MAcCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHMs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MPOBOAMTD PACUETHI MO0 YPABHEHUIO XUMUYECKON PEaKIUH;

IIPUMEHSATH OCHOBHBIE ONEpPAlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011IeHNE, CHCTEMAaTH3AINI0, KIACCU(UKAIINIO, BBIIBICHUE MPUYNHHO-CIICICTBEHHBIX CBI3EH
— JJI U3Y4YEHUs CBOMCTB BELIECTB M XMMHUYECKMX PEAKIUI, €CTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSI — HaONIIo/IeHue, UW3MEpeHUe, MOJEIUPOBAaHUE, OJKCIEPUMEHT (pealibHblil U
MBICTICHHBIN );

CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCY0N U 1a00paTOpHBIM 000PYJOBaHHUEM, a
TaKXe MpaBUiIaM OOpalleHHsI C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIHUSMH IO BBITIOJIHEHHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOpOJAa), NPUTOTOBIEHUID PAcTBOPOB C ONpPENEIEHHOW MaccOBOM [JoJei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb W IPOBOJUTH XHMHUYECKHE DKCIIEPUMEHTBI II0



paclo3HABAaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIBI0 HMHIUKATOPOB (JTAKMYC,
dbenondTanenH, METHIOPAHXK U APYTHE).

K koHiy oOydeHus B 9 KJjacce mpeiMeTHbIE Pe3y/lbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHMS, XMMMUECKas pEaklus, XUMUYecKas CBs3b,
TEIUI0BOM 3PPEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IIEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JIMCCOIMALUS, PEaKIUU HOHHOTO OOMEHa, KaTaiu3aTrop, XHMHYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMblE pPEAKLIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
pEaKkIy, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIECHHE, aAJJIOTPOIUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJECHTHAs, MOHHAs, METANINUeCcKas), KpUCTaIIMUecKas
pemérka, KOppo3us METAJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, HPEIeIbHO
nonycrumast konuentpauus I1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH NOHATHUSA IIPU
OIKCAaHUM BEIIECTB U UX MPEBPAIECHUN;

UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBJICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHUYECKHX PeaKLuii;

ONpEAEATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIAacCy COCOUHEHHM I10
dbopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMblcn Ilepuoguueckoro 3axona /[I. WM. MenneneeBa M €MOHCTPUPOBATh €ro
NOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TaOnIMuHyio Qopmy Ileproguueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle U OosblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
UMEIOTCA B TMEPHOAMYECKON TaOJMIEe, C YHUCIOBBIMH XapaKTEPUCTHKAMM CTPOEHHUS aTOMOB
XMMHYECKHX 2JIEMEHTOB (COCTaB U 3apsj sapa, oOliee YUCIO IEKTPOHOB U PACHpeesIeHHe UX
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COEIMHEHHH B Ipeenax MajiblX MepUo0B U INIaBHBIX MOATPYII C y4ETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUUYECKHE IJIEMEHTbI, HEOPraHNYECKHE BEIEeCTBA, XMMHUECKUE PEaKIuu
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY J(PQeKTy, Mo
M3MEHEHUIO CTENeHEeH OKHCICHHSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHeUU(pUUYECKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/as ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALMU KUCTIOT, IIeJIouel U CoJied, OJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOrOo OOMEeHa, YPaBHEHUS PEaKIMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETHUUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3INYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLMI TOCPEACTBOM COCTABIICHUS
JIEKTPOHHOTO OajlaHca ATUX PEAKIIMIA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHX MPEBPALICHUH B PAa3JIMUHBIX YCIOBHSIX;



BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa o (hopMysie COEIMHEHMs, MacCOBYIO [JOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKIH;

coOuro/1aTh MpaBUIIa MOJb30BaHUS XUMHUECKON MOCYA0H M 1a00paTopHBIM 000pYIOBaHHUEM, a
TaKXKe MpaBHjia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH TIO BBIOJIHEHHIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucioro rasa);

IIPOBOAMTH PEAKLMM, IOATBEPKAAIONIME KAYECTBEHHBIM COCTaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-MOHBI, KATHOHBI ~AaMMOHHS M  MOHBl M3Y4YEHHBIX  METaJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIEPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
00001IeHNe, CUCTEeMAaTU3aINI0, BBISIBJICHUE MPUYUHHO-CICJCTBEHHBIX CBS3€H — I MU3y4CHHS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKLMH, €CTECTBEHHO-HAYYHbIE METOJbI IIO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHNYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJIAEMNYECKNX YACOB, OTBOJAUMBIX HA OCBOEHUE
KAXJOW TEMbI YUEBHOI'O TIPEIMETA

8 KUIIACC
Ne HanmenoBanue pa3aenoB U TeEM IPOrpaMMBbI KomnuyecTBo yacoB DnekTpoHHbIe (IU(PPOBEIE)
/11 Bcero | KonTpouibHbIE [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Pasjen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
1.1 | Xumusa — BaxkHast 00J1acTh €CTECTBO3ZHAHUS U 5 BBEJNTE 2 bu6mmoreka [IOK
NPAKTHYECKOH JSSITENbHOCTH YeI0OBeKa 3HAYCHHE https://m.edso0.ru/7f41837c
Xummsa - 8 knacc - Poccuinckas aneKkTpoHHas
wkona (resh.edu.ru)
1.2 | BemecTBa u XUMHUYECKHE PEAKIIUU 15 1 BBEJIUTE bubnnorexa [HOK
3HaYEHUE https://m.edso0.ru/7f41837¢c
Xummsa - 8 knacc - Poccuinckas aneKkTpoHHas
wkona (resh.edu.ru)
Wroro mo pazneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellIeCTB
2.1 | Bo3nyx. Kucnopon. [lonarue 06 okcuaax 6 BBEJIUTE BBEJIUTE bubnuoreka [IOK
3HaYCHUE 3HaYEHUE https://m.edso0.ru/7f41837¢c
Xumma - 8 knacc - Poccuiickan sneKTpoHHasa
wkona (resh.edu.ru)
2.2 | Bogopon. IloHsATHE 0 KHCTOTaX M COJISIX 8 BBEIUTE 1 bubmuorexa [JOK
3HaYECHUE https://m.edso0.ru/7f41837¢c
Xumumsa - 8 knacc - Poccuinckas aneKTpoHHas
wkosa (resh.edu.ru)
2.3 | Boma. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 5 1 1 bubnnorexka [JOK

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://m.edsoo.ru/7f41837c

Xumms - 8 Knacc - Poccuiickas 31eKTpoHHas
wkona (resh.edu.ru)

2.4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUHN 11 1 1 bu6mmorexa [IOK
https://m.edsoo0.ru/7f41837¢c
Xumus - 8 Knacc - Poccuiickasi 9/1eKTPOHHas
wkona (resh.edu.ru)

Wroro no pazneny 30

Pa3znen 3. llepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnuecknx 3jemMenToB /I, U. MenaeneeBa. CtpoeHue aToMoB. XUMHYECKAasI

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€akKIumn

3.1 | Ilepuonnueckuii 3akoH u [leproanueckas cucrema 7 BBEIUTE BBEJIUTE bu6mmoreka [IOK
xumu4deckux 3nemeHToB /1. M. MenzaeneeBa. CtpoeHue 3HAYCHHE 3HAYCHHE https://m.edso0.ru/7f41837c
aroma
Xumus - 8 knacc - Poccuiickan 31eKTpoHHas
wkona (resh.edu.ru)
3.2 | Xumunueckas cBsi3b. OKHUCIUTEIBHO- 8 1 BBEIUTE bu6nmoreka [JOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH 3HAYCHHE https://m.edso0.ru/7f41837c
Xummsa - 8 knacc - Poccuinckas aneKkTpoHHas
wkosa (resh.edu.ru)
Htoro no pazneny 15 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
Xumus - 8 knacc - Poccuiickan 31eKTpoHHas
wkona (resh.edu.ru)
PesepBHOE Bpems 3 BBEIIUTE BBEIIUTE bubnmnoreka [JOK
3HaYECHUE 3HaYEHUE https://m.edso0.ru/7f41837¢c
Xumus - 8 knacc - Poccuiickan 31eKTpoHHas
wkona (resh.edu.ru)
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9 KVIACC

Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosmmuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/n Bcero | KontposabHbie [IpakTrueckue 00pasoBaTesbHBIC PECYPCHI
paboThI paboThI
Pa3znes 1. BeniecTBO M XUMHYeCKHE PeaKIun
1.1 | IloBropenwue u yriayOieHue 3HAaHUH OCHOBHBIX ) 1 BBEJIUTE bubmmoreka [IOK
paszenioB Kypca 8 kiacca 3Ha4YEeHHE https://m.edsoo.ru/7f41a636
Xumus - 9 knacc - Poceuiickan aneKTpoHHan
wkona (resh.edu.ru)
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIuil 4 BBEJIUTE BBEJIUTE bubnnoreka [JOK
3HAYCHUE 3HAYCHUE https://m.edsoo.ru/7f41a636
Xumuma - 9 knacc - Pocecuiickaa IneKTpoHHasa
wkona (resh.edu.ru)
1.3 | DiekrporuTHYecKas TUCCONMANNS. X UMUICCKIEC 8 1 1 bu6mmorexa [IOK
peakIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Xumuma - 9 knacc - Poccuiickaa sneKkTpoHHasa
wkona (resh.edu.ru)
Uroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX coOeIMHEHUS
2.1 | Obuas xapakTepUCTUKAa XUMHUUECKUX HJIEMEHTOB 4 BBEJIUTE 1 bubnuoreka [IOK
VIHA-rpymmsl. ["anoress 3HAYCHHE https://m.edso0.ru/7f41a636
Xvmus - 9 knacc - Poccuiickan aneKTpoHHan
wkosa (resh.edu.ru)
2.2 | Obuas xapakTepUCTHKAa XUMHUYECKUX 3JIeMeHTOB VIA- 6 BBEJIUTE BBEJIUTE bubnuorexa [IOK
rpymibl. Cepa u e€ coeTUHEHHSI 3HAYCHHE 3HAYCHHE https://m.edso0.ru/7f41a636
Xumuma - 9 knacc - Poccuiickaa sneKTpoHHasa
wkona (resh.edu.ru)
2.3 | OOmias XapaKTEePUCTHKA XMMHUYECKUX JIEMEHTOB V A- 7 BBEIUTE 1 bu6mmoreka [IOK
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rpymibl. A30T, hochop U UX COCTUHCHHS 3HAa4YEHHE https://m.edsoo.ru/7f41a636
Xumusa - 9 Knacc - Poccuinckas aNeKTpoHHas
wkona (resh.edu.ru)
2.4 | OOmas XapakTepUCTHKA XUMHUYECKUX 3J1eMeHTOB [V A- 8 1 2 bubnuorexa [JOK
rpynIbl. YTIepoa U KPEMHUN U UX COCTUHCHHUSI https://m.edso0.ru/7f41a636
Xumma - 9 knacc - Poccuiickan aneKTpoHHas
WwKoa (resh.edu.ru)
Wroro no pazneny 25
Pa3nen 3. MeTajabl ¥ HX COeAMHEHUS
3.1 | OO61ue cBoiicTBa METAILIIOB 4 BBEIIUTE BBEIIUTE bu6mmoreka [IOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41a636
Xummsa - 9 knacc - Poccuinckas aneKkTpoHHas
wkona (resh.edu.ru)
3.2 | BaxHeiimme MeTauIbl U UX COCTUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Xumma - 9 knacc - Poccuiickan sneKTpoHHasa
wKkosa (resh.edu.ru)
Hroro no paszneny 20
Pasnen 4. Xumus u okpyxaionias cpeaa
4.1 | BemecTBa 1 MaTepuaibl B )KU3HU YeJIOBEKa 3 BBCIIUTE BBCIIUTE bubmuorexa [JOK
3HAYEHHE 3HAYEHHE https://m.edso00.ru/7f41a636
Xummsa - 9 Knacc - Poccuinckas aneKTpoHHas
wkoa (resh.edu.ru)
Wroro o pasneny 3
PesepBHOE Bpems 3 BBEJIUTE BBEJIUTE bubnmoreka [JOK
3HAYEHHE 3HAYEHHE https://m.edso00.ru/7f41a636

Xumumsa - 9 kKnacc - Poccuinckas sneKTpoHHas
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wkona (resh.edu.ru)
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