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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHIENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMMa 1o XUMHUHU JaéT TPEICTaBICHHE O IENIX, OOMICH cTpareruu OOydeHwUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAaHHE M0 pa3jiejaM U TeMaM IIPOrpaMMbl IO XMMHUH, ONPEAEIISIET KOTMYECTBEHHbIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COJAEPKAHUSA, PEKOMEHAYEMYIO IIOCJIEA0BATEIbHOCTD
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXCs, ONpeAesieT BOSMOXKHOCTH TPEAMETa IS
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHUs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO CONEPIKAHMSL.

3HaHUEe XUMUH CITY)KUT OCHOBOH 1151 (HOPMUPOBAHHST MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IPE/ICTaBICHUS O B3aMMOIIPEBPAILCHUSAX SHEPTUU U 00 IBOJIOLUH BEIIECTB B MIPUPOAE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOJIeM 3ApaBOOXPAaHEHUSI.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001el 1 GYHKIIMOHATBFHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUS U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX u
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoQeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT €O CHenu(UKONH HaydyHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI 1EJIOCTHOTO
B3IUIAJa Ha E€QUHCTBO IIPUPOABI M  4YEJIOBEKA, SBISAETCA  OTBETCTBEHHBIM  JTAllOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4YarOLINXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

I[aHHBIC HallpaBJICHUA B O6y‘-ICHI/II/I XUMHH 00ECIIEUNBAIOTCS CHCLIH(I)HKOﬁ COACPpIKaHUA
yqe6Hor0 nopeamera, KOTOpBIP'I ABJACTCA TMEAArorn4€CKU  aJaliTUPOBAHHBIM OTPaXKCHUEM
0asoBoit HAayKM XUMHHU Ha OHpCI[eJ'IéHHOM JTaime eé pa3sBUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPIraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX TOHSATHIH OPraHU4eCcKON XUMHH.



CrtpykTypa coaepxaHHusi IpOorpaMMbl 10 XMMHUU c(HOpPMHpOBaHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepaHue CKJIQAbIBACTCS U3 CUCTEMbl MOHATUH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHSATUH O XUMHUYEeCKoW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEIHHOIO PAa3BUTHSI 3HAHUN Ha OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEICTaBICHHI 00 AIEKTPOIUTUICCKON TUCCOLMAIIUH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘{eCKI/Ie 3HAHUSA PACCMATPUBAOTCA HA OCHOBE OMIIMPUYCCKU TIIOJYUCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAOTCA MOCJICAOBATCIIBHO OT OJHOIO YpPOBHA K [JpYyromy,
BBIIIOJIHAA (bYHKI_[I/II/I OOBSCHEHHS U IMPOIrHO3UPOBAHUA CBOI‘/‘ICTB, CTPOCHUA H BO3MO>KHOCTEH
MPAKTUYCCKOIro NPUMCHCHHUA U IMMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBoeHHe MpOrpaMMBl 110 XHMHUH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
IPOUCXOAUT C IMPHUBJICYEHHUEM 3HAHUW M3 paHEe M3YUYEHHBIX YUEOHBIX IPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Ki1ace.

[Tpy n3yuyeHnr XUMHH MIPOUCXOAUT GOPMHUPOBAHNE 3HAHUNA OCHOB XUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YeJIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON M y4yeOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpallleHus C BelIeCTBAMU B TIOBCEIHEBHON KHU3HH.

[Tpy u3ydeHHH XUMHMM HAa YpOBHE OCHOBHOI'O O0IEro oOpa3oBaHUs Ba)KHOE 3HAYCHHE
MpUOOpPEHN TaKKe LeIH, KaK:

- q)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO pa3BI/ITOﬁ JIMYHOCTH, TOTOBOH K CaM006pa30BaHI/IIO,
COTPYAHUYCCTBY, CAMOCTOATCIBHOMY HPHUHATUIO peHleHHﬁ, CIIOCOOHOM alalITUPOBATBCA K
6BICTp0 MCHAKOIINUMCSA YCIIOBHAM XKU3HU,

— HaIlpaBJICHHOCTh OOY4YeHHs Ha CHCTEMaTH4ecKoe MpHOOIIeHHe OOydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bopMHPYIOLTMM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrnieueHne YCIOBHUM, CIIOCOOCTBYIOIIMX TNPHOOPETECHUIO OOYYAIOUMMHCSA OIbITa
pPa3sHOOOpa3HOM JEATEIbHOCTH, MO3HAHMS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE AJIS1 PA3IIMYHBIX BUAOB JACSITEIBHOCTH;

— ¢opmupoBanue o0mIe PyHKIHMOHATHHONW U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
qHclie YMEHHA OOBSICHATh M OLIGHWBAThH SIBIICHUS OKPYXKAIOMIETO MHPA, WCIONB3Ys 3HAHHS U



OMBIT, TIOJNYYEHHBIC MNPH H3YYCHUH XUMHH, NPUMEHATh HMX TMpPH peleHud npobieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

— (popmupoBanue y 00y4aromuxcsi TyMaHUCTHYECKUX OTHOIICHUN, TOHUMAaHUsl LIEHHOCTU
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IEIecOo00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOWIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBAIMH K 00Y4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npo(UIIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO0miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanmus, cocraiseT 136 gacos: B 8 kinacce — 68 gacos (2 gaca B Hejeno), B 9 kinacce — 68
9yacoB (2 4yaca B HEJIETIIO).

COJAEP/KAHUE OBYYEHUA
8 KJIACC
IlepBoHayajibHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTeME HayK. Tena u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe cocTostHue BemiecTB. lloHsTue o
METO/IaX MO3HaHMs B XUMHH. UHCThIe BemecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHUMBOJBI XHMHYECKHUX JJIEMEHTOB.
[TpocTeie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opmyna. BajlleHTHOCT aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAs aTOMHas Macca. OTHOCHUTENbHAST MOJIEKYJIIpHAst
macca. MaccoBast 10J11 XMMHUYECKOIO JIEMEHTA B COCMHCHHH.

KomnuectBo BemectBa. Mosib. MoisipHass macca. B3anMoCBA3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

Ou3nyecKkue W XUMHUYECKHE SBJICHUS. XUMHYECKas peakius U e€ MPU3HAKH. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XUMUYecKkHe ypaBHeHUs. Kimaccudukaius XUMUUECKUX peaKiui
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMMYECKOH MOCyno#, mpaBuiamMu paboThl B jJabOpaTopuu U MpUEMaMH
oOparmieHus ¢ 1a0opaTOpHbIM O0OpPYJOBAHUEM, M3YUYE€HHE W ONMHCAaHUE (PU3HMUECKUX CBOWCTB
00pa31oB HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCALUs BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH,
NPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SBIEHUH, HAOII0AeHNe
U OIHMCAaHHWE TPU3HAKOB IIPOTEKAHUS XHMHUYECKHUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/ICIICTBHE CEpHON KUCIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3auMOJCHCTBHE kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB



pa3fenieHuss CMeceil: ¢ IMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHHE, AUCTHUIUISIIHS,
xpomarorpadus, TPOBEICHHE OYUCTKH TIOBAapEHHOW COJHM, HAONIOJEHUE W OINHCAHHE
pe3yJIbTaTOB MPOBEACHUS OMNbBITA, HUIIOCTPHPYIOLIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2/eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKkIi TOPEHUs).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl HOJMY4YEeHHs KHUCIOpoJa B JIabOpaTopuu H
npoMbIIuieHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — autoTporHas MOIU(pHUKAIHS
KHCIIOpOJa.

TerutoBoit 3(h(deKT XUMUYECKOW peakIHuu, TEePMOXMMHYECKHE YypaBHEHHs, O3K30- H
SH/I0TEPMHUECKUE peakuuU. TOmIMBO: yroiab M MeTaH. 3arps3HeHHEe BO3JlyXa, YCUJIEHUE
NapHUKOBOTO P QeKTa, pa3pylnIeHre 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocToe BemiecTBo. Haxokaenue Bomopoia B IPUPOIE,
du3nUecKre U XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucioTel u cou.

Monsipablii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHHSIM.

®uznyeckue cBOMCTBa BOJAbl. Boja kak pactBoputenb. PactBopnl. HackllieHHBIE H
HEHACBIILIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BeIIECTB B Bojie. MaccoBas 10yl BellecTBa B
pactBope. XuMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJIE U B KUZHU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NPUPOJAHBIX BoA. OXpaHa M OYUCTKA
MPUPOAHBIX BOI.

Knaccudukanuss Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcUI0B. DU3NUECKHEe U XUMHUYECKHUE CBOMCTBA OKCUIOB. [lomyueHnne okcuioB.

OcHoBanus. Kiaccudukamuss OCHOBaHHM: IMIENTOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenxknarypa ocHoBanuii. dusznueckne W XHMHYECKHE CBOMCTBA OCHOBaHuU. [lomydenue
OCHOBaHHUH.

Kucnoter. Knaccudukanus kucinor. HomeHnkiiatrypa kucioT. @usndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknarypa coneii. dusnyeckue U XUMUYECKHE CBoWcTBa cosei. [lomydenue
coJei.

I'eneTnyeckas CBsA3b MEXAY KJIacCaMHU HEOPTaHWMUECKHUX COCIMHEHHM.
Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNe COAep KaHusl KUCIOpo/Ia B BO3yXe, MOJTydeHHe, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJCHCTBHUS BEIECTB C
KHCJIOPO/IOM W YCJIOBUSI BOSHUKHOBEHHS M TIPEKPALICHUS TOPEHHS (IT0Kapa), O3HAKOMIICHUE C
oOpa3llaMd OKCHIOB M OINMCAaHUE HMX CBOWCTB, TOJydYeHHE, COOMpaHWE, pPAClO3HABaHUE U
W3y4eHUEe CBOKMCTB BojOpona (TOpeHue), B3auMojeucTBHe Bogopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHIE 0Opa3IloB BEUIECTB KOJIUYECTBOM



1 Momb, HccaenoBaHUE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3JIMYHOM pPaCTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEHW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTaJulaMM (HaTpueM M KajablueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIEA0BaHHE OOpa3Ll0OB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KIJIACCOB,
HAOJII0JIEHUE W3MEHEHUS OKpacCKM MHAMKATOPOB B pAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydeHHUE
B3auMojeiicteua okcuga Meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT € METaJlJIaMH,
peakuuii HEUTpaM3alHM, IIOJYy4EeHUE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJIHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHennme
KJIACChl HEOPTAaHUYECKUX COEAUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenneneeBa. CtpoeHue aToM0OB. XUMUYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbIe MOMBITKH KIACCU(PHUKAIIMA XUMAYECKHX 3JIeMeHTOB. [IoHATHE O TpyIax CXOAHBIX
9JIEMEHTOB (ILENOYHBIE W INEJIOYHO3EMENbHBIE METaUIbl, TaJIOTeHbl, WHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCUIBI M THAPOKCHJIBI.

Ilepnonnueckuit  3akoH. Ilepuogmyeckas cucremMa XMMHYECKHUX 2JIEMEHTOB /[l
. MenneneeBa. Koporkonepuoanas u AmuHHONEpUoaHas (opmbl [leproamueckold CHCTEMBI
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuogsl u rpynnbel. DuU3MUeCKUld CMBICH
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOIA U TPYIIIIbI SJIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX danep. M3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBhIX 20 XuMUYECKHX 31eMeHToB [leproaudeckoil cCHCTeMbI
H. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOIO OJJEMEHTA IO €ro IMOJO0XKEHUIO B
ITepuoanueckoit cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XMMHUYECKHUX 2JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u [leproguueckoil CUCTEMBI XMMHUECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. 1. MenneneeB — y4€HbIN U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHast u HETIOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1IEMEHTOB. MloHHas CBs3b.

Crenenpb okucieHns. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKknuu. HpOI_ICCCLI OKHCJICHHUA
" BoccTaHOBIICHHS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OOpas3IOoB BEIIECTB METAIJIOB W HEMETaUIOB, B3aWMOJEHCTBUE THUAPOKCHIA
[IMHKAa C pacTBOpPamMH KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX HPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTEINbHBIX PEAKIIMI (TOpEHUE, PEaKLIUU PA3NIOKEHUS, COEIUHEHHUS ).

Mescnpeomemnuie ceazu

Peanuzanus MeXnpeaMETHBIX CBA3€H MPU M3YYEHUU XUMUHU B 8 Kjacce OCYLIECTBISAETCS

qepe3 HUCIIOJIB30BAHHUC Kak OGH.[I/IX CCTCCTBCHHO-HAYUYHBIX HOHHTHﬁ, Tak H HOHHTHﬁ,
ABJIIIOINUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMETOB €CTCCTBECHHO-HAYYHOI'O TUKJIA.



OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHSs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJEHHUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUH 3apsij, BEIIECTBO, TelI0, OO0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNlbl, TOpPHbIE MOPOJBI, IOJIE3HbIE
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BeuecTBo M XuMH4YecKas peakuusi

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMa XHMMHUYCCKHX  JJICMCHTOB I[
H. Menaeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MEHEHHUM CBOMCTB XHMMYECKHUX
9JICMCHTOB IICPBBIX TpéX IepruoaoB, KaJlvid, KaJIbIOUA W HUX COCIMHCHHI B COOTBETCTBHUM C
ITOJIOKCHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB.

CTpOCHI/IC BCIICCTBA. BHBI XHMHYECKOH CBSI3U. THIIBI KPpUCTAJUIMICCKUX peHléTOK,
3aBHCHMOCTh CBOMCTB BC€IICCTBA OT THIIA KpPICTaJIJIPI‘{CCKOfI peHIéTKI/I n BHIA XHUMHYISCKOM
CBs3H.

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKIJIATYpa HCOPTraHUYCCKUX BCIICCTB. XHWMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJIaCCaM HCOPTraHWUYCCKUX COG)IPIHGHI/IfI, TCHETUYCCKasA
CBs3b HCOPIraHUYCCKHUX BCIICCTB.

Knaccugukainus XMMUYECKUX peaklUui MO pa3iuyHbIM MpPU3HAKaM (IO YUCIY M COCTaBY
YYacTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKHUE YPAaBHEHUS.

[Tonstue o CKOpPOCTH XUMHYECKOM pCakunu. [Tousitue 00 O6paTI/IMLIX u HCO6paTI/IMBIX
XUMHUYCCKUX PCAKIHAX. IToussTHE O TOMOTEHHBIX H TCTCPOTCHHBIX PCAKIUAX. ITousarue o
katanuze. lloHATHE O XHUMHYECKOM PaBHOBCCHHU. CDaI(TOpLI, BJIMAIOIUEC Ha CKOPOCTb
XHUMHYICCKOM PEAKIUU U IMMOJIOKCHUC XUMHUYCCKOI'O0 paBHOBECHA.

OKHUCIATENTbHO-BOCCTAHOBUTENBHBIC PEAKIMK, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YpPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust SMEKTPOJUTHUECKON TUCCOLMAIUU. DJIEKTPOJIUTH M HEIJIEKTPOIUTHI. KaTHOHBI,
QHHOHBI. MEXaHW3M JUCCOIMALMM BEIIECTB C PA3JIMYHBIMU BHIAMU XUMHUYECKOW CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YcCOBUSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIE B CBETE



MPEJICTABICHUA 00 SICKTPOIUTUYECKON Amccoruanui. KadecTBeHHbIE pEaKkIMy Ha HOHBI
[TonsiThe o ruponn3e coseu.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJENSIMU KPHCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3INYHBIX
(axkTopoB, MCCIEIOBAaHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IpOLEcCa ANUCCOLHALUU
KUCIIOT, Iueno4ed M coined (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, pPeaKUUu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTanbl 1 UX cOeIUHEHUA

OO6mass xapaktepuctuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE
creniean okucicHus. CTpoeHHEe W (DU3MUECKHE CBOKMCTBA IMPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJlllaMu,
miesoyamu).  XuopoBopopod. ConsiHash KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelme Xiaopuabl
U UX HAXOXJICHHUE B IPUPOJIC.

OO6mas xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NyYecKre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIUK KUCIOPOJAa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOMICTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBIIUICHHOTO CHoco0a IoJydeHUs cepHO Kuciorsl. IIpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynab¢aT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B Ipupoae. XHUMHMUYECKOE 3arpsA3HEHHE OKPYKAIOLEH Cpenbl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEeAOTBPALICHUS.

OO6mass xapakTtepucTuka »3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHH OKHUCIEHUA. A30T, paclpocTpaHeHHE B Npupoje, (usuveckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUYecKHue
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHMA. A30THas KUCIIOTa, €€ IOoJyueHHe,
dusznyeckue M XUMHYECKHE CBoOicTBa (oOmiMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH CpeIbl COSTMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, dpuznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWMCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEpaIbHBIX YI0OpECHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENCHH OKHCICHHS. YTIEPO, alUIOTPOIHbIE MOAU(PHUKAIINH, pACTIPOCTPaHEHHE B



npupoje, Gusndeckne u XUMUIECKue CBoMCcTBa. AncopOuus. KpyroBopotT yriepona B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYecKue U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJIy4eHHE U MPUMEHEHHEe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsi3aHHbIe ¢ okcuaoM yraepona (1V),
TUIOTE3a TI00AJIbHOTO MOTEIUICHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U €€
conu, uX (PU3MYECKHEe W XMMHUYCCKUE CBOWMCTBA, IMOJIyYCHHE W TNpUMeHeHHe. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonb3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayanpHbIe TMOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHMSAX YIIIepoAaa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepabOTKu
(6eH3uH), UX POJIb B OBITY M MMPOMBIIUICHHOCTH. [I0OHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX ¥ HEOPTaHMUECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYCHHE U TMPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHus o0 okcunae kpemuus (IV) u
KpeMHUEBOM kucinoTe. CUITUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiembl
0€30MacHOT0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIIOTBI, IPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NUecKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BHJEOMATEpUANIOB), O3HAKOMIJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOMIoJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOoJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XMMHUECKHUX CBOMCTB pa30aBICHHOW CepHOMU
KHCJIOTBI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YA0OpEHHUI,
[oJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHUE MPU3HAKOB HX
IPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHATIOB), M3YYEHHE MOJENIEH KPUCTANIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOras3a, MOJy4eHHne, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHbl W W3Y4YEHHME IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIIEHHE C MPOIYKIHUEH
CIWJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAIUIBI U UX COCTUHEHUS.

MeTasuibl M HX COeAMHEHUS

OOmiass xapakTepuCTUKa XUMHUYECKHX 3JEMEHTOB — METa/lIOB Ha OCHOBAHUU HX
nosioxkenus B [lepuoanueckon cucreme xumudyeckux siuemeHToB /. M. Menneneesa u crpoeHus
atoMoB. CTpoeHue MeTajuioB. MeTaludeckas CBsA3b M METaJNIMYeCKas KpUCTaJuIM4decKas
peméTka. OJIEKTPOXUMHUECKUH psiA HanpspkeHMH MeTaiioB. du3nueckue M XUMHUYECKUE
cBoricTBa MeTaiuioB. OOmue crocoObl MOy4eHUsT MeTa/liIoB. [oHsATHE O KOPpO3UM METAIIOB,



OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, 4yTryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBILIIEHHOCTH.

[lenouynble MeTasuIbL: MosokeHue B [lepuonnyeckoil cucteMe XUMUYECKUX 3I€MEHTOB /.
W. MenneneeBa, CTpO€HUE KX aTOMOB, HaxOXJAeHUE B mpupoje. PU3snueckue U XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MAarHUd W KalbLUi: MoJoxkeHue B llepuonmueckon
cucreme xumudeckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHHME HUX aTOMOB, HaxO0XJACHUE B
npupozae. PU3nYeCKUe U XMMHYECKUE CBOKWCTBA MAarHus W KajblMs. BaxkHeilune coeauHEHUs
KaJIbIHS (OKCHJI, THAPOKCHU/I, COJn ). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3J€MEHTOB /Jl.
N. MenneneeBa, CTpo€HHME aroMa, HaxOXXJIeHUE B npupone. PuU3NUECKHE U XHUMHUYECKHE
CBOICTBA aIOMUHUSA. AMPOTEpPHBIC CBOMCTBA OKCH/IA M TUAPOKCHIA ATIOMUHUS.

Kene3o: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHYECKHX 23yeMeHTOB /I
W. MenneneeBa, cTpoeHHWE aToMa, HaxoxkaeHue B mpupoae. DPusznyeckue U XUMHUUYECKUE
cBomcTBa xene3a. Oxcusl, ruapokcuabl U conu xkenesa (II) u sxenesa (III), ux cocras, cBolicTBa
U TIOJTy4YECHHE.

Xumuueckuit IKcnepumenn:

O3HaKOMJIEHHE C o0pa3lamMM MeTauloB M CIUIaBOB, HMX (U3NYECKHMHU CBOWCTBaMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpHaloB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHIA KaJbIUs U HATPUs C BOJOH (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs JKeie3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHbI: MarHWs, KajblMs, aTIOMUHUS, IIMHKA, xkene3a (II) u xenesa
(I1I), meau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
KU M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIE€OMATEPUANIOB), UCCIIEOBaHNE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHHUS U THUIPOKCH]IA INHKA, PEIIeHHE SKCIEepUMEHTAIbHBIX 33Ja4 10
TeMe «BaykHel1e MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia
BemectBa 1 martepuainbl B IOBCEAHEBHOM JKU3HU YeNOBEKa. be3onacHoe HCIIONb30BaHUE
BEHIECTB N XHMMHUYCCKHUX peaKHI/II\/II B 6I)ITy. HepBas[ noMomp HOpu XUMHUUYCCKHX OXOrax Hn

OTpaBJICHUMAX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIe cpebl (MpeaenbHas 10nycTUMasi KOHIICHTPAIUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIHI).

Mestcnpeomemmnuwie ceasu



Peanuzamus MeXnpeaMETHBIX CBsI3€d MpPU U3YyYEHUH XUMHUU B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHSATHIH,
SIBJISIFOLTUXCSI CACTEMHBIMU JIJIs1 OT/ICIIbHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJAa, DJICKTPUUYECKUH 3apsji, HNPOBOJAHUKH, TMOJYIPOBOIHHUKH,
JTUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAsh pEImI€TKa, CIUIaBbl, (U3UYECKHE BEIUYUHBI,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢otocunres, neixanwe, Omochepa, dSKOcHCTEMa, MHHEpAIbHBIC YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIB, TOPHBIC TOPOMABI, IOJC3HBIC
HCKOIaeMbIe, TOITUBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YyJIbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O 06]1.[61"0 06pa3OBaHI/I$I JOCTUTIalOTCA
B X0I€ O6yII€HI/I$I XUMHHU B €IUHCTBEC y‘IG6HOI>i 1 BOCIIUTATEIILHOMN JACATCIIBHOCTH B COOTBETCTBUU
C TpaaAUuIIUOHHBIMU pOCCHfICKHMPI CONUOKYJIbTYPHBIMU n AYXOBHO-HPABCTBCHHBIMU
OCHHOCTAMHU, MMPUHATBIMUA B 06III€CTBG npaBUJIaMH WU HOPMAaMH IIOBCACHHUA H CHOCO6CTByIOT
nponeccamMm CaMOIIO3HAHUA, CaMOPAa3BUTHA U COLIUATIU3 AU 06yqa}omﬂxc;1.

JIMYHOCTHBIE pe3yiabTaThl OTPAKAOT TOTOBHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHEIX OEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paCHIMPCHUC OIbITa ACATCIBHOCTH Ha eé
OCHOBC, B TOM 4YHCJIC B HaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSIL:

LIEHHOCTHOTO OTHOILIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(pOpPMAIMEH O TEPEIOBBIX JOCTHIKEHUSIX W OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEACTABJICHUS] O COLMAIBHBIX HOPMax M NpaBWiIaX MEXKIWYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJI€3HOM, y4eOHO-
UCCIIEI0OBATEIbCKON, TBOPUYECKOH U APYrHX BHJAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM JIeSITEIbHOCTH IIPU BBINOJHEHUM Y4eOHBIX, IIO3HABATENIbHBIX 3a]a4, BBIIIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B MpoLEcce 3TOH yuyeOHOM AeATenbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE



MOBCACHUC U IOCTYIIKHM CBOHUX TOBElpPIIJ.IGfI C NO3HMIWH HPABCTBCHHBLIX U IIPABOBBIX HOPM C
y‘IéTOM OCO3HaHHA HOCJ'ICI[CTBI/II‘/’I IMOCTYIIKOB;,

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKHE  MPEJCTAaBICHHUA O  BEIIECTBE M  XUMHUYECKOM  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUsS HAyKM M COCTAaBJSIOLIME OCHOBY JUIS
IOHUMaHMs  CYIIHOCTM HAy4yHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

IIO3HABATEJIBHBIC MOTHBBI, HAlpPaBICHHBIC HA IIOJyYEHUE HOBBIX 3HAHUN IO XUMUH,
HeoOXoauMble Uil OOBSCHEHHs HAOJIOJAeMbIX IPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(}OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyUYCHHIO M IO3HAHUIO, JI0OO03HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMI0, MIPOCKTHON M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAHMWE IIEHHOCTU JKHM3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE TMOCIEACTBHA W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUST alKOrojis, HAPKOTHKOB, KYPEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwI 0E30MacHOCTH TPH OOpalIeHHWH C XMMHUYSCKHMH BEIISCTBAMHU B OBITY W peaIbHON
JKU3HHU;

5) TpynoBoro BocnuTaHusi:

MHTEpeC K MPaKTHYECKOMY M3YyUEHHIO podeccuil U TpyAa pa3IMyHOro pojia, yBaKEHHE K
TPy M pe3yiapTaTaM TpPYAOBOW JEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAaHWM 10 XHWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUHU
IPOJODKEHUsT 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTel, ycnemHoi mpodeccnoHaIbHON AEATeNIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHATBHON CPeE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

IKOJIOTMUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPUPOJEe KaK UCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBe €€ CYIIECTBOBAHUS, MIOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro obOpas3a »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHWE IIEHHOCTU COOJIOICHHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 3T0POBBIO M KU3HU JTFO/ICH;

CHOCOOHOCTH NPHUMEHSTHh 3HAHMS, IMOJydaeMble MPH H3YyYEHUH XUMHHM, Ul peIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOH, JUIsl TIOBBIICHUS YPOBHS 9KOJIOTUYECKOU
KYJIBTYpBbl, OCO3HaHUS INIOOAIBHOIO XapaKTepa SKOJIOTMYECKUX MPOOIeM U MyTe UX pelIeHus
MOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUECKOTO MBILUIEHUS, YMEHHSI PyKOBOJICTBOBATHCSI UM B
M03HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJILHOW MPAKTHUKE.



METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3ylIbTaTOB BBIICISIOT 3HAYMMbBIE JJs  (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, FUNoTe3a, GakT, CUCTEMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI U3 ATUX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHUHE MHUpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJATUBHBIE), KOTOpble oOecneurnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOM NEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jlornyeckune JefcTBUA:

YMEHMsI HCIOJb30BaTh IPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHUM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKUX TOHATHH (BBIOENATH UX XapaKTEpHblE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(uKauu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKLUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MEXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKI€HUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 QHAJIOTUH), A€1aTh BBIBOJBI U 3aKJIIOYECHHUS;

YMCHHUEC NPUMCHATH B IIPOLCCCC IMO3HAHUSA TMOHATUA (HpeI[MeTHBIC n MeTaHpeI[MCTHBIe),
CHUMBOJIMYCCKUC (3H3.KOBBIC) MOZCIIN, HCIIOJIb3YCMBIC B XHUMHH, Hp606p330BHBaTB IHUPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIBHBIC MPCACTABICHUA — XUMHYCCKHI 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XUMHNYCCKas (I)opMyna U YPaBHCHHUC XHUMHUYECKOU peakiimn — TMpHu PCHICHUHA yqe6Ho-
IIO3HABATCIBbHBIX 3a7dad, C y‘IéTOM 9TUX  MOJICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH U
XapaKTCPpU30BaTh CYIICCTBCHHLIC NPU3HAKKU H3YYACMBbIX 00BEKTOB — XHMHYECKHX BCIICCTB U
XUMHUYCCKHUX peaKHI/If/'I, BBISABJIATH O6HII/I€ 3aKOHOMCPHOCTH, IMPHUYNHHO-CJICICTBCHHLBIC CBA3U U
IMMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SABJICHUAX.

Ba3oBbIe nccienoBaTenLCKue 1eliCTBUA.

YMCHHE HCIHOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBC HMHCTPYMCHTA IIO3HAHHA, a
TaKXXE€ B Kady€CTBC OCHOBBI A q)OpMI/IpOBaHI/ISI THUIIOTE3bl 110 MPOBEPKE MPaBUIIBHOCTU
BBICKa3bIBACMbIX Cy)KI[CHHﬁ;

MpPUOOpETEHNE OMbITa MO TUIAHUPOBAHHIO, OPTaHMU3AIMHU M TPOBEICHHUIO YUYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJ0M MpoIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyaupoBaTh OOOOIIEHUS W BHIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH HH()OPMALIUIO PA3IIMYHBIX BUJIOB
U GOpM MPEACTABICHHS, IOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHYECKOTO COZAEp)KaHUs, CIpaBOYHblE M0ocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;



yYMEHHE NPUMEHSTH Pa3IndHbIe METOABI M 3aIPOCHI NIPH MOKCKE U 0TOOpe MH(POPMALIUH U
COOTBETCTBYIOUIMX JTAHHBIX, HEOOXOJMMBIX JUIS BBIIIOJHEHUS Y4eOHBIX U TIO3HABATEIIFHBIX 33134
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaZeHUE KYJIbTYPO aKTHUBHOI'O MCIOJIBb30BaHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
uH(pOpPMAMK W WIUIIOCTPUPOBATh peIlacMble 3a/laud HECJIOXHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCIOJb30BaTh M AHAJIM3UPOBATH B Ipollecce Y4eOHOH W HCCIEI0BATENBCKOM
JEeSATENIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAaHCIIOpTa
Ha COCTOSIHHE OKPY’KaIOLIeH MPUPOJHON CPEJIbI.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

YMEHMsI 3aJaBaTh BOIpPOCHl (B XO0jA€ Auamora M (WiIu) IUCKYCCHM) IO CYILECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTHL CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS IPECTABIIATH MMOJIyUCHHBIC PE3YJIbTaThl T03HABATEIIBHOM IEATEILHOCTH B YCTHBIX
N THUCBMCHHBIX TCKCTAaXx; MACJIAaTh MPE3CHTAIHNIO PE3YyJIbTATOB BBIIIOJHCHHUA XHUMHUYCCKOI'O
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OIMBITa, Ja0OpPATOPHOW pPabOTHI MO WCCICIOBAHHIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yYMEHMsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI I0O3HABaTENbHOU U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTH MPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACUCTBHM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC y‘leﬁl—lble JelCcTBUA:

YMEHHUE CAMOCTOSATEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYILIECTBIATD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM INpU
BBINOJIHEHUH 33aHUN ¢ y4€TOM IMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIL[ECTBAX U PEAKIMIX, OLEHUBATh COOTBETCTBHE IOJIYYEHHOIO PE3yNbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTBI, IIPEAIaracMble B YCIOBUU 3aJaHUN.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPe3yabTATOB IO OCBOGHHUIO  OOSI3aTENILHOTO  COJIEpIKaHUs,
YCTaHOBJIEHHOTO JaHHON (QenepanbHOil pabodeid TporpaMMoi, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIHOCOOBI JeHCTBUIA, crenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €r0
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX 1 HOBBIX CUTYaIIHSX.

K koniy o0y4denus B 8 kjacce npeqMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

e PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSATHI: aTOM, MOJEKYyJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OAHOPOIHAS U HEOAHOPOIHAS),



BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAss U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIpHAsE Macca, MaccoBas JI0Ji1 XMMHUYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIpHBI  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPUIATEIBHOCTD,
CTCNEeHb OKHUCIICHUS, XUMHUYECKas peakius, KilacCuUKalusg peaklHil: peaxuu
COCIMHEHUS, PEaKIMHU DPA3JIOKCHHs, PEaKLUUU 3aMEUICHUs, peakuu OOMeHa, IK30- H
SHIOTEPMHUUECKHUE PEAKLUHU, TEIUIOBOM 3(PQEKT peakiuu, sSApO aroMa, JIEKTPOHHBIN
CIIO aToma, aTOMHas OpOWTanb, pPaJAUyC aTroMa, XHMHUYECKas CBs3b, MHOJSpHAs WU
HENoJIsipHasi KOBAJICHTHAs CBsI3b, MOHHASI CBSA3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas
JI0JIs BellecTBa (MPOIEHTHAs! KOHLIEHTpAIs1) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHYECKHX MOHSATHM M NPUMEHSTH OTH
MIOHSITHS TIPH OMTUCAHUH BEIECTB M UX MPEBPAIICHUL;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY [IJIsl COCTaBlieHHUs (OpMyJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

OTpEeNATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OHHApPHBIX COCIUHEHHSIX, CTEICHb
OKHCIICHHSI DJIEMEHTOB B OHHAPHBIX COCIUHEHUSX, MPHHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KIAacCy COEAMHEHUH 1o ¢dopMynaM, BUJ XHUMHUYECKOH CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpbiBaTh cMmbich [lepuonnueckoro 3akoHa J[. WM. MenneneeBa: neMOHCTPHUPOBATh
NOHMMaHHUE TEPHOANYECKON 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepuogmyeckoil cucrteMe, 3aKOHOB COXpPaHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

ONMKCHIBATL M XapakTepu3oBaTh Tabnmuunyto ¢opmy I[lepuoanueckoit cucTteMsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «rJIaBHas mnoxarpymma (A-rpynma)» u
«moboynass mnoarpymnmna (b-rpymma)», wManble u OONbIIME MEPHOIbl, COOTHOCUTH
0003HaueHHsI, KOTOpble MMEIOTCs B Tabmuie «llepmomudeckas cucreMa XUMHUYECKUX
sanemenToB JI. . MenzaeneeBa» ¢ YMCIOBBIMM XapaKT€PUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKMX DJJIEMEHTOB (COCTaB MW 3apsii  sA1apa, oOllee 4YHUCIO D3JIEeKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XMMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peakiuu (MO0 YHMCIYy M COCTaBY YYACTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
sdexry);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHME CBOMCTBAa BEIECTB Pa3IUYHBIX
KJIAaCCOB,  TOATBEp)KIAash  OMHCAaHHWE  TpUMEpaMH  MOJEKYJISIPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KAueCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUI B Pa3IMUHbIX YCIOBHSIX;
BBIYUCIISITE OTHOCHUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMeHTa Mo (popMyisie COeTUHEHHs], MaCCOBYIO OO BEIIEeCTBa B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIlim;

OPUMEHSATh OCHOBHBIE ONEpali MBICIUTEIbHON IEATENbHOCTH — aHallu3 U CUHTE3,
cpaBHEeHHE, 0000IeHne, CHUCTeMaTU3alllio, KiIacCU(UKAIUIO, BBIIBIECHUE MPUYNHHO--
CJIEZICTBEHHBIX CBsi3e — JUI M3Y4YEHHs CBOICTB BEIECTB M XUMHMUYECKHX PpEaKIHi,
€CTeCTBEHHO-HAYYHBIC METOJIbI MMO3HAHMS — HAOIIOACHUE, N3MEPEHHE, MOJICITUPOBaHHE,
AKCIIEPUMEHT (peaibHbIA U MBICIICHHBIH );

CIIeZIOBaTh TpaBWJIaM  TIOJIB30BAHUS XUMHYECKOW TMOCYIOW W  J1abOpaToOpHBIM
o0opyJIOBaHUEM, a TaKXe MpaBWIaM OOpaIleHUs C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKHX OIBITOB IO MONYYSHHIO U
COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOpPOJAa M KHCIOpOJA), IPUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEl paCTBOPEHHOTO BEILIECTBA, TJIAHUPOBATH U
NPOBOJIUTh XMUMHUYECKHE HKCIEPUMEHTHI IO PAClO3HABAHMUIO PACTBOPOB WIENOYEH W
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U APYTHE).



K xonmy oOydenust B 9 kJjacce mpeaMETHBIE pe3ysibTaThl HaA 0a30BOM YpOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e PACKpPBIBATH CMBICI OCHOBHBIX XMMHWYECKHMX TMOHATHM: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAaJIEHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKass peaklHs, XHUMHUYeCKas
CBSI3b, TEIUIOBOW 3(PQeKT peakuuu, MOJb, MOJSAPHBIA O00BEM, PacTBOp, IIEKTPOJIHTEHI,
HEDJIEKTPOJIUTHL, DIEKTPOJIUTHYECKas AMCCOLMALMs, pPEaKIUH HOHHOro oOMeHa,
KaTaJln3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAaHOBJIICHHE, aJUIOTPOIUS, aM(OTEPHOCTh, XMMHUYECKas CBs3b (KOBaJICHTHAsd,
MOHHAs, METaJUIMYecKas), KpHUCTallinyeckas pemérka, KOppo3us METaUIOB, CILUIABBHI,
CKOpPOCTb XMMHMYECKOM peakuuu, IMpeAesbHO jponyctumas KoHueHrpauusa 1K
BEILIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH U HPUMEHATH 3TU
MOHSATUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

e WCHOJB30BATh XHMHUYECKYI0 CHMBOJMKY JJISi COCTaBIeHUS (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e  ONpEIENATh BaJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUUECKHUX JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOr0 COCTaBa, MPUHAMAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIAcCy COCAMHEHUN
no Qopmynam, BHI XUMHYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, MeETaJUIM4ecKas) B
HEOPraHMYECKUX COEAMHEHUSAX, 3aps]l HOHA IO XUMHUYECKON GopMmysie, XapaKTep Cpeibl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COEIMHEHUH, THUIl KPUCTAJUIMYECKON pemETKU
KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
NOHUMaHMEe: OINHUCBIBATh M XapaKkTepus3oBaTh TabmuuHyro @opmy Ileprognueckoit
CUCTEMBl XHUMHUYECKHX DSJIEMEHTOB: pa3iMuyaTh MOHATHS «riiaBHas mnoarpynna (A-
rpynna)» u «mobounas mnoarpynna (b-rpymnma)», Manele W OoJbIIME TEPHOIBI,
COOTHOCHUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOINYECKON TaOIMIlE, C YUCIOBBIMU
XapaKTEepUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3aps s/pa,
o0111ee YUCIIO SJEKTPOHOB U paclpe/iesIeHue UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHNU CBOMCTB 3JIEMEHTOB U UX COCTMHEHUH B Mpeaenax
MaJIbIX NEPUOJI0B U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e KJaccu(UUUpPOBaTh XMMHUYECKHE HJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKHUE
peakiuu (IO YHMCIAYy M COCTaBy YYAacTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEMJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaThb (ONKCHIBaTh) OOIIME U CcHElUpHUUECKHe XHMUYECKHE CBOMICTBa
MPOCTBIX U CIOXHBIX BEILIECTB, MOATBEPKJIasi ONMHUCAHUE MPUMEPAMH MOJIEKYISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEAKLU;

e COCTaBJISITh YPaBHEHUS SJICKTPOJUTHYECKOW NMCCOLMAIMUA KHUCIJIOT, MIEJI0YEeH W COJEH,
NOJIHBIE M COKpALIEHHbIE YpAaBHEHMs peakiMii MOHHOTO OoOMEeHa, YpaBHEHHUs peaklui,
MOJATBEPXKJIAIOIINX  CYLIECTBOBAHME TE€HETHYECKOW CBSI3M MEXIy BeElIeCTBAMH
pa3IM4YHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

e TPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;

e BBIUHCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMEHTa Mo (opMmynie COeTUHEHUsI, MaCCOBYIO JOJIO BEIIECTBa B
pacTBOpE, MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pEeaKuu;



coOnroaTh TMpaBWia TIONB30BAaHUS XMMHUYECKOW TIOCylod ©  1a00paTOpHBIM
o0opy/noBaHuEM, a Tak)Ke MpaBuia oOOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TI0 BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIJIEKHUCIIOTO rasa);

NPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM NyTEM XJIOpPHA-, OpoMHUA-, MOAWUI-, KapOoHat-, ¢ocdar-,
CWJIHMKAT-, Cynb(ar-, TUIPOKCUI-NOHBI, KATHOHBI aMMOHHUS M WOHBI H3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIE ONEpAaIlMd MBICIUTEIBHON IEATEIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMaTU3alINIO, BBIABICHUE IPUUYUHHO-CIIEICTBEHHBIX CBS3€i
— JUIS U3Y4YEHHs] CBOMCTB BEIIECTB M XHWMHYECKHUX PEAKIHN, €CTECTBEHHO-HAy4YHBIC
METOJbl TO3HAHUA — HAOMIOJIEHUEe, W3MEPEeHHUEe, MOJICIUPOBAHUE, OSKCIEPUMEHT
(peaJIbHBIN U MBICJIEHHBIH).

I1l. TemaTuueckoe miIaHUPOBaHUE 10 XUMHUH

8 kiacce
Ne KonuyectBo | D1eKTpOHHBIE
n/n | HammMeHoBaHue pa3jiesioB 4acoB (undposbie)
o0pa3oBaTe/ibHbIE
pecypcsl
1. Pasznen 1.0cHOBHBIE HOHATHUS XUMHUH. 54 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c
2. Paznen Il. Tlepuonnyeckuit 3akoH 1 7 bu6nmoreka [JOK
NEePUOAMYECKAsi CUCTEMAa XUMUIESCKUX https://m.edsoo0.ru/7f41837c
anemeHToB . MenneneeBa. CtpoeHue
aToma.
3. Paznen lll. Ctpoenue BerecTs. 6 bu6mmoreka [JOK
XUMHUECKast CBSI3b. https://m.edsoo.ru/7f41837c
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TeMmaTuueckoe INIAHUPOBAHMUE 10 XUMHUH
9 kJacc
Ne KoumnuecTBo | Di1eKTpOHHBIE
n/n | HammeHoBaHnue pa3nesioB 4acoB (uudposbie)
oOpa3oBaTe/ibHbIEC
pecypchl
1. | IloBTOpeHue. 2 bubnuorexa [IOK
https://m.edsoo0.ru/7f41a636
2. Paznen |. MHOrooOpaszue XuMHIECKUX 15 bu6mmoreka [JOK
peaKIInii. https://m.edsoo.ru/7f41a636
3. | Pazgen |l. MHorooGpasue BelecTs. 44 bubnuorexa [IOK
https://m.edsoo.ru/7f41a636
4. | Pazgen lll. Xumus n oxpyxaromas 3 bu6muoreka [IOK
cpena. https://m.edsoo.ru/7f41a636
5. | IloBTopeHnue. 2 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBEHBIE MATEPUAJIBI JIJIA1 YUEHUKA

1. Pyn3utuc I'.E Xumus: Heoprad. XuMusi: y4eOHUK 1715 8 K. 0011e00pa3oBaTebHBIX
yupexaenuit/ I'.E Pynsutuc, @.I" ®enbaman.- 12-e u3z., ucnp. - M.: Ilpocsemnienue,
2018

2. Pymsutuc I'.E XuMmus: Heopran. Xumusi: yaeOHUK i 9 Ki1. 0011eo0pa3oBaTenbHbIX
yupexaenunit/ I'.E Pymsutuc, @.I" ®enpaman.- 12-e u3z., ucnp. - M.: IIpocsemnienue,
2019

3. T'apa H. H., I'abpycesa H. 1. Xumus - 3agaunuk ¢ "momomHuKomM". 8-9 kinaccol.
[Tocobue nst yuamuxcst oo1eo0pa3zoBaTenbHbIX yupexaeHuil. - M.: [Ipocsemenue, 2018r.
4. H.E. Ky3nenosa, A.H.JIeBkuH « 3agaunuk no xumuu 8-9 xi1.» M.; « Bernrana — ['pad»
, 2017

5. .T. Xomuenko « COOpHUK 3a/1a4 U yNIPAXKHEHUH 110 XUMUU JIJIS1 CPEIHEN IKOIbI»
M.; « HoBas Bomaay, 2018.

6. IlImaxoB FO. A. Xumus. 8 knacc. Jlaboparopubie paboTsl. — Caparos: Jlunei, 2016r
METOANYECKHUE MATEPUAIJIbBI JIJIA YUUTEJIA

Jluteparypa aiyist yuaurens

1. Pagenxuit A.M., T'opmikosa B.II., Kpyriukosa JI.H. lunaktnuecknii Mmatepuan

o xumuu 171 8-9 kiaccos: mocobue ans yuutens. — M.: [Ipocsemmenne, 2017. —

79 c.

2. bpeiirep JI.M., Xumus. §-9knacc: TuIakTHUECKUN MaTEpHall, CAMOCTOSITEJIbHbIE
WUTOTOBBIE KOHTPOJbHBIE paboThl/JI.M.bpeiirep. —Bonrorpan: Yuurens, 2018 r.

3. Xumus B IIKOJIE: HAy4. METOI.)KYpH. — M.: Poccuiickas akagemust oOpa3oBaHus,
u3a-Bo «Llenrpxummpeccy. — 2018-2019 r.

4. 'opxoBenko M.IO. Xumus.9 knacc: Iloypounsie pa3paboTKu K yaeOHHKaM

O.C.T'abpuensna, JI.C.I'yzes u np., I . K.Pynsuruca, ®.I'.®enpamana. — M.:




BAKO, 2018 r. —368c

[IUPPOBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPChI CETU
NHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. I[Ton6opka uHTepHET-
MaTepHAJIOB [l yUYUTEICH.

http://www.l-micro.ru/index.php?kabinet=3. Undopmarus 0 mIKoI-HOM
000pyI0BaHUMU.

http://www.ceti.ur.ru Caiit Llentpa sxonoruueckoro oOyueHus u HHGOpMaIIH.
http://school-collection.edu.ru Exunast komiekuus nudpoBbix 00pa3oBaTeIbHbIX
pecypcoB.

http://edu. 1c.ru Cucrema nporpamm «1C: ObpazoBanue 3.0»
http://www.ravnovesie.com, www.salebook.ru OGyuaromue xKypcsl «Bar
pEeneTuTOp».

http://v.SCHOOL.ru bubnanoreka 31eKTpOHHBIX HAIJISIHBIX TOCOOM.
KomnrelotepHoe oOecnieuenue

1. CD-ROM O3nekrponnas oubnuoreka «IIpocsemenue». MynbTuMeauitHoe
nocoOue HoBoro obOpasiua. 8 kinacc. M.: Ilpocsemenne, 2005r

2. CD-ROM Ludporas 6a3a Buneo. Xumus. CereBast Bepcus.M.: MUHCTHTYT HOBBIX
TexHojoruil. MurepakTuBHas 1uHusg www.intline.ru, 2006r.

3. CD-ROM IlonHblif HHTEPAKTUBHBIN KypC XUMHUH JUTS YYAIIUXCs IIKOJI, JTUIIEEB,
TMMHAa3MH, KOJUIEIDKEH, CTYJICeHTOB TEXHUUYECKUX By30B. [loanepkka o0yueHus Ha
oOpa3oBatenbsHOM nopTajie «OTKPBITHINA Koyex» www. college.ru, 2005r.

4. CD-ROMMUHTepakTHBHBIAMYIBTHMEHS — Kypc. OOpa3oBarenbHbIi kKoMIuieke 1C:
[lIxoma. Xumus. 8 kimacc.mon peaaknuenn Axiaeouna A.K., eimmyck 3.00.028, 2005r.
5. CD-ROM DnexTpoHHbIE YPOKH U TeCThl. XUMHUS B 1IKoje. CIoXKHbIE
XUMUYECKHUE COeAMHEHUS B TOBceqHEBHOM xu3HU. M.: [IpocBemienne. MEJ/IUA,
2005r.

6. CD-ROM DinekTpoHHBIE YPOKHU U TECThI. XUMHS B 1TKOJIE. BemecTBa u ux



MIpeBpaICHHUS.

M.: IIpoceemienue. MEJ/IUA, 2005r.

7. CD-ROM DieKTpOoHHBIE YPOKHU U TeCThl. XumHus B mikose. Comu. M.:

ITpoceemenune. MEJIMA, 2005r.

8. CD-ROM DnexkTpoHHBIE YPOKH U TeCThl. XMUMHUS B IIKOJIEe. MUHEpaIbHbIE

BemectBa. M.: IIpocsemienue. MEJIMA, 2005r.

9. CD-ROM DiieKTpOoHHBIE YPOKH U TECThI. XUMHS B IIKOJIe. BoHBIE pacTBOPHI.

M.: IIpoceemienue. MEJIUA, 2005r.

10. CD-ROM DneKTpoHHBIE YPOKH M TECTHI. XUMHSI B IIIKOJIE. ATOM M MOJIEKYJIa.

M.: Ilpocsemenne. MEJINA, 2005 r.

[ToypouHoe rutanupoBanue § Kiace

Ne Hara Tema ypoka Koua-Bo | DiekTponHbIe
n/n | mran | ¢gak yacoB | (uuppossbie)
T o0pa3oBaTe/ibHbIE
pecypchl
IlepBoHayajbHbIe XHMHYECKHE MOHSATHSI. 21
1 01.09. [Ipeamer xumun. X¥UMHS KaK 4acThb 1 bu6nmoreka [JOK
ecTecTBO3HaHMs. BeliecTBa U X CBOWCTBA. https://m.edsoo.ru/f
f0d210c
2 05.09. Mertopl TO3HAHUS B XUMHH. 1 bubnuotexa [JOK
https://m.edsoo.ru/f
f0d227e
3 08.09. II. p. Nel. «ITpaBuiia TEXHUKH OE30IMTACHOCTH 1 bubmmoreka [JOK
npu paboTe B XUMUYECKOM KaOWHeTe. https://m.edsoo.ru/f
O3HakoMIIeHHE C Ta00pPaTOPHBIM f0d23dc
000pyTOBaHUEM).
4 12.09. Yucteie BemecTBa U cMecu. CIrocoObl 1 bu6mmorexa [IOK
pa3fieNieHus: CMECEH. https://m.edsoo.ru/f
fOd26ca
5 15.09. IL. p. Ve 2. «Paznenenne cmecel (Ha mpuMepe 1 bubnuorexa [IOK
OYHUCTKH ITOBAPCHHOM COJIN)». https://m.edsoo.ru/f
f0d28c8
6 19.00. dusndecKkue 1 XUMHUIECKUE SBIICHUS. 1 bubnuotexa [JOK
XVUMUYECKUE PEaKIIUU. https://m.edsoo.ru/f
f0d37fa
7 22.09. ATOMBI U MOJIEKYJIbI, HOHBI. 1 bubnuoreka [IOK
https://m.edsoo.ru/f
fOd2a6¢
8 26.09. BemecTBa MOJIEKYISIPHOTO H 1 bubnuorexa [JOK
HEMOJICKYJISIPHOTO CTPOCHHUSL. https://m.edsoo.ru/f
Kpucrammnueckne peeTku. f0d2a6c¢
9 29.09. [IpocTbie U cnoXKHbIE BENECTBA. XUMUYECKHI 1 bubmmoreka [JOK




3JIeMeHT. MeTauisl 1 HEMETaJlIbL.

https://m.edsoo.ru/f
f0d2a6¢

10 03.10. SI3pIK XUMHH. 3HAKH XUMHYECKUX AJICMEHTOB. bu6mmoreka [IOK
OTHOCHTEIbHAS aTOMHAs Macca. https://m.edsoo.ru/f
fOd2eae
11 06.10. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. bubmuoreka [JOK
https://m.edsoo.ru/f
fOd2eae
12 10.10. Xummnueckue Gopmyinel. OTHOCHTEIbHAS bubmuoreka [IOK
MOJICKYJIsipHas Macca. KauecTBeHHBIN U https://m.edsoo.ru/f
KOJINUECTBEHHBI COCTAB BEIECTBA. f0d2eae
13 13.10. MaccoBas 10J11 XUMAYECKOTO JIEMEHTA B bu6mmoreka [IOK
COC/IMHCHUHU. https://m.edsoo.ru/f
f0d350c
14 17.10. BaneHTHOCTh XUMHUYECKHUX 3JIEMEHTOB. bu6mmoreka [IOK
OnpezeneHre BAICHTHOCTH JIEMEHTOB T10 https://m.edsoo.ru/f
dbopmyamM OMHAPHBIX COCAMHEHUIA. fOd2eae
15 20.10. CocraBieHrne XUMHYECKUX GopMy bubnunoreka [JOK
OMHAPHBIX COCJMHECHUH 10 BAJICHTHOCTH. https://m.edsoo.ru/f
fOd2eae
16 24.10. ATOMHO-MOJIEKYJIIPHOE YYEHUE. bubnuorexa [IOK
https://m.edsoo.ru/f
f0d2d50
17 27.10. 3aKOH COXpaHEHMsI MAcChl BEILIECTB. bubnnorexka [JOK
https://m.edsoo.ru/f
f0d3b88
18 07.11. XVWMHYECKUE YPaBHEHUS. bubnuoreka [IOK
https://m.edsoo.ru/f
f0d3f34
19 10.11. THubl XMMMUECKUX pEeaKLUH. bubnnoreka [JOK
https://m.edsoo.ru/f
f0d3f34
20 14.11. [ToBTOpeHue n 0600IIEHHE 1O TEME bubnuoreka [IOK
«[lepBOoHaYaTbHBIC XUMHYECKUE TIOHITHUS. https://m.edsoo.ru/f
f0d3f34
21 17.11. KonTposbHnas paGora Nel no teme: bubnnorexka [JOK
«IlepBoHaYyabHbIe XHMHYECKHE https://m.edsoo.ru/f
MOHSATHS). f0d4290
Kucaopona. I'openne
22 21.11. Kucnopon, ero obmiast xapakTepucTika u bubnuoreka [IOK
HaxoxJieHue B npupoze. [lonydenue https://m.edsoo.ru/f
KHCIIOpPOJIa ¥ er0 (PU3UYECKe CBOHCTRA. f0d448e
23 24.11. XuMHYeCcKue CBOMCTBA KUCIOpoa. OKCHUIBI. bu6mmorexa [IOK
[Tpumenenue. Kpyrosopot kucnoposa B https://m.edsoo.ru/f
IPHUPOJIC. f0d4614
24 28.11. IL. p. Ne3. «Ilonydyenue u coOupanue bubnuorexa [IOK
KHCJIOPO/Ia, H3yYEHUE €r0 CBOMCTBY. https://m.edsoo.ru/f
fOd4ae2
25 01.12. O30H. ATOTpONHS KUCTIOPO/a. bubnuorexa [JOK

https://m.edsoo.ru/f
f0d448e




26 05.12. Boznyx u ero cocras. 3amnura aTMOCPEpPHOTO bubnmuorexa [JOK

BO3JlyXa OT 3arpsi3HCHUSL. https://m.edsoo.ru/f
f0d448e
Boxopon

27 08.12. Bomopon, ero o61iast xapakTepucTHKa, bubmuorexa [JOK
HaXO0XJICHHE B IPUPOJIC U MOJTyICHHE. https://m.edsoo.ru/f

f0d4dd0

28 12.12. CBolicTBa U IPUMEHEHUE BOJOPO/IA. bubmumoreka [IOK

https://m.edsoo.ru/f
f0d4dd0

29 15.12. IL. p. Ne4. «IlonydeHue u coOupaHue bubmuorexa [JOK
BOJIOPO/Ia, U3YYCHHE €TO CBOMCTBY. https://m.edsoo.ru/f

f0d4142
Boaa. PacTBopsbl.

30 19.12. Bogna. Metoibl onpeienenus coctaBa BOJBbI - bubnnorexa [HOK
aHamu3 ¥ cuHTe3. Boaa B mpupoe u crocoOsl https://m.edsoo.ru/f
e€ OYHCTKH. f0d5b40

31 22.12. dusnueckre 1 XUMHUYECKHE CBOICTBA BOJIBI. bu6mmoreka [IOK
[IpumeHeHHe BOIBI. https://m.edsoo.ru/f

f0d5b40

32 26.12. Bona — pactBoputens. PacTBopsl. bubnnorexka [HOK

https://m.edsoo.ru/f
f0d5b40

33 29.12. MaccoBasi 10Jis1 paCTBOPEHHOI'O BEIIECTBA. bu6mmoreka [IOK

https://m.edsoo.ru/f
f0d5b40

34 09.01. Pemenue pacuetHsix 3a1a4 1o teme «Bona. bubnuoteka [JOK
PactBopBI.» https://m.edsoo.ru/f

f0d5b40

35 12.01. IL. p. No5. «lIpuroroBieHue pacTBOPOB C bubnuoreka [IOK
OTIPEJICTICHHOW MaCCOBOM JI0JIEH https://m.edsoo.ru/f
pPacTBOPEHHOTO BEIIECTRAY. fOd5eba

36 16.01. [ToBTOpeHue n 0000IIEHHE TTO TEMaM bubmmorexa [IOK
«Kucnopony, https://m.edsoo.ru/f
«Bomopony, «Boaa. PactBopsi». 10d6342

37 19.01. KonTpoubsnas padora Ne 2 mo remam bubnuoreka [IOK
«Kucaopon», «Bogopon», «Boaa. https://m.edsoo.ru/f
PacTBOpBI». f0d6342

KoJyinuecTBeHHbIE OTHOIIEHUSI B XUMHHU

38 23.01. Moisp — equHAIIA KOJINYECTBA BEIIECTBA. bu6mmorexa [IOK
MonsipHas Macca. https://m.edsoo.ru/f

10d5230

39 26.01. Boruncnenus 1o XuMHUYECKUM YPaBHEHUSIM. bubnuorexa [IOK

https://m.edsoo.ru/f
f0d5230

40 30.01. 3akoH ABorajipo. MOJISpHBII 00bEM T'a30B. bubmmoreka [JOK

https://m.edsoo.ru/f
f0d542e

41 02.02. OTHOcCHUTENbHAS JIOTHOCTh T'a30B. bubmuoreka [JOK

https://m.edsoo.ru/f
f0d55a0

42 06.02. OOBeMHBIC OTHOIICHHS Ta30B MPH bubmuorexa [JOK




XUMHYCCKUX PEaKIUsX. https://m.edsoo.ru/f
f0d55a0
Bazkneiinue Kiaaccbl HEOPraHMYECKUX COeTMHEHUI 12
43 09.02. Oxcuppl: Ki1accuuKamms, HOMEHKIIATYpa, 1 bubnmoreka [JOK
CBOWCTBA, MTOJyYCHHE, IPUMEHEHHE. https://m.edsoo.ru/f
f0d664e
44 13.02. I'uapoxcunbl. OcHOBaHUS: KiaccuuKanys, 1 bu6mmoreka [IOK
HOMEHKJIATypa, NOJTy4eHHE. https://m.edsoo.ru/f
fOd67ca
45 16.02. XuMH4YecKue CBOMCTBA OCHOBaHWH. Peakiiust 1 bubmuoreka [JOK
Heirpanuzanun. [IpuMeHeHre OCHOBAHUIA. https://m.edsoo.ru/f
fOd67ca
46 20.02. AmMdoTepHbIE OKCUIBI U THAPOKCHIBI. 1 bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d664e
47 27.02. Kucnotel. Cocrap. Knaccudukarusi. 1 bu6mmoreka [IOK
Howmenknarypa. [Tony4enue kucior. https://m.edsoo.ru/f
fOdfee2
48 01.03. XUMHYECKUE CBOMCTBA KUCIIOT. 1 bubnuorexa [JOK
https://m.edsoo.ru/f
fOdfee2
49 05.03. Comu. Knaccudukanusa. Homenknarypa. 1 bubnnoreka [JOK
CriocoObl TOTyYeHHUS COJICH. https://m.edsoo.ru/
00ad9474
50 12.03. XuMHU4YecKrue CBOMCTBA COJICH. 1 bu6mmoreka [IOK
https://m.edsoo.ru/f
fOdfee2
51 15.03. ['eneTnyeckas CBS3b MEX1Y OCHOBHBIMU 1 bubnuoreka [IOK
KJIacCaMU HEOPTaHMUYECKUX COCTMHCHH. https://m.edsoo.ru/
00ad9a50
52 19.03. I1. p. Ne6. Pemenne sKCIEpUMEHTATBHBIX 1 bubmmorexa [IOK
3a71a4 10 TEME https://m.edsoo.ru/
«BaxHe#1ue Kiacchl HEOPraHUIECKUX 00ad9b7c
COCIMHEHUN Y.
53 02.04. [ToBTOpeHME 1 0000IIEHHUE 10 TEME 1 bubmmoreka [JOK
«BaxxnHeiinme kiaccbl HEOPraHUYECKUX https://m.edsoo.ru/
COCIMHCHU Y. 00ad9ch2
54 05.04. KonTpoubsnas pabora Ne3 no reme: 1 bubnuorexa [IOK
«OCHOBHbBIE KJIACCHI HEOPTAHMYECKHX https://m.edsoo.ru/
COeIMHEHMIN. 00ad9ela
IlepuoauyecKknii 3aKOH U CTPOEHHE aTOMA 7
55 09.04. Krnaccudukanus XHMHYECKHAX 3JIEMEHTOB. 1 bubmmoreka [JOK
[ToHsiTHE O TPYNIIAX CXOTHBIX SJIEMEHTOB. https://m.edsoo0.ru/0
Oad9ffa
56 12.04. ITepuoanueckuii 3axon /1. 1. Menneneesa. 1 bubnuorexa [IOK
https://m.edsoo0.ru/0
Oada52c
57 16.04. [Tepunonnueckas TabauIa XUMUIECKUX 1 bu6mmoreka [IOK
snementoB J]. 1. Menpeneesa. https://m.edsoo.ru/0
Oada52c
58 19.04. Crtpoenue atoma. M30TOMBL. 1 bubnmoreka [JOK
https://m.edsoo.ru/0




Oada342
59 23.04. Pacripeenenue 371€KTPOHOB 1O 1 bubmmoreka [JOK
9HEpreTuyeckuM ypoBHsaM. CoBpeMeHHas https://m.edsoo.ru/0
bopMyIHpOBKa MEPUOTNICCKOTO 3aKOHA. Oada6bc
60 26.04. 3HaveHHE MepUOANIECKOro 3akoHa. Hayunbie 1 bubmuorexa [JOK
noctwkenus J{. . Menneneesa. https://m.edsoo.ru/0
Oada96e
61 27.04. O606mienue o teme: [lepuoanueckuii 3aKoH 1 bubnmoreka [JOK
U CTPOEHHE aTOMa. https://m.edsoo.ru/0
Oada96e
Crtpoenue BemecTBa. XHMHUYECKAsl CBS3b. 6
62 03.05. DIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX 1 bubnmoreka [JOK
9JIEMEHTOB. https://m.edsoo.ru/0
Oadaab8
63 07.05. KoBanenTnas cBsi3b. [lonsipHas u HenmosipHast 1 bubmmoreka [IOK
KOBAJICHTHBIC CBsA3H. IOHHAs CBSI3b. https://m.edsoo.ru/0
Oadaab8
64 14.05. BanentHocTh u cTtenens okucnenus. [Ipasuna 1 bubnnoreka [JOK
OIIPE/ICTICHUS CTEIICHEH OKHUCIICHUSI https://m.edsoo0.ru/0
9JIEMEHTOB. Oadae28
65 17.05. OKHCITUTEIIEHO-BOCCTAaHOBUTEIIHLHBIC 1 bubmmoreka [JOK
pEaKIIHH. https://m.edsoo.ru/0
0adb076
66 21.05. [ToBTOpEeHHE B 0000IIEHHE TTO TEME: 1 bu6mmoreka [IOK
«CTpoeHue BeNIeCTB. XUMHUYECKas CBSI3bY. https://m.edsoo0.ru/0
0adb486
67 24.05. KonTpoJsbHnas padora Ne4 o reme 1 bubnnorexka [JOK
«IlepuoamyecKkuii 3aKOH H CTPOEHHE https://m.edsoo.ru/0
aTomMay. 0adb486
[Toypounoe rutanupoBanue 9 kiacc
Ne Jara Tema ypoka Kon-Bo | DiekTpoHHbIC
n/n | mian dakr yacoB | (uudpposbie)
o0pa3oBaTe/ibH
ble pecypchl
IMoBTOpEHHE 2
1 04.00. [ToBTOpeHune Marepuana 8 kiacca. 1 bubnuoreka
I[IOK
https://m.edsoo.r
u/00adbac6
2 07.00. IToBTOpEeHME MaTepuana 8 kiacca. 1 bubnuoreka
LIOK
https://m.edsoo.r
u/00adb7e2
MHoroo0pa3zne XUMHYECKHX PeaKkIuii 15
3 11.09. Knaccudukanmsi XaMUIeCKUX peaKIiiid. 1 bubanoreka
OKHCIUTEIIBFHO — BOCCTAHOBUTCIBLHBIC HOK
pEaKIIvH. https://m.edsoo.r




u/00adbch0

4 14.09. OKHCIHUTENIBHO — BOCCTAHOBUTEIbHBIE bubnmnoreka
peaKkIuu. LHOK
https://m.edsoo.r
u/00adcade
5 18.09. TemnoBoit 3 (PEeKT XUMUIECKIX PEAKITHIA. bubnmnoreka
DK30- ¥ SHI0TEPMHUYECKUE PEAKIIUH. HOK
https://m.edsoo.r
u/00adbe9a
6 21.00. CKOpOCTh XMMUUYECKHUX PEAKIIMM. bubnuoreka
[lepBoHavasibHBIE IPEACTABICHHS O HOK
KaTaJmse. https://m.edsoo.r
u/00adbe9a
7 25.00. Bnusinue ycnoBuii mpoBeaeHuUs bubnuoreka
XUMHUYECKUX PeaKlUi Ha €€ CKOPOCTh. LHOK
https://m.edsoo.r
u/00adbe9a
8 28.09. OO0paTuMbie ¥ HEOOPATUMEBIC PEaKIIUH. bubnmoreka
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU. LHOK
https://m.edsoo.r
u/00adbe9a
9 02.10. CymHocTh Tporecca IeKTPOTUTHYECKON bubmmoreka
IYCCOLIHMALINH. LHOK
https://m.edsoo.r
u/00adcd68
10 | 05.10. Juccoumanus KuciaoT, OCHOBaHUE U bubnuoreka
coJen. [HOK
https://m.edsoo.r
u/00add5d8
11 | 09.10. CunbHble U cl1abble 3JEKTPOTUTHI. bubnuoreka
Crenens TUCCOIMAIIAH. [HOK
https://m.edsoo.r
u/00add8h2
12 | 12.10. Peakiiun HOHHOTO 0OMEHa B YCIIOBHS UX bubnuoreka
MIPOTEKAHUS. [HOK
https://m.edsoo.r
u/00add448
13 | 16.10. XUMHYECKUE CBOMCTBA KJIACCOB bubnmnoreka
HEOPraHWYECKUX COEMHEHMI B CBETE HOK
npencrasiennii T3/ u OBP. https://m.edsoo.r
u/00add448
14 | 19.10. I'maponus coneit. bubnuoreka
[HOK
https://m.edsoo.r
u/00add9d4
15 | 23.10. O606menue mo TeMaM « Knaccudukanus Bubnuoreka
XUMHYECKHUX PEAKIH» 1 HOK
«DNEKTPOIUTUIECKAS TUCCOLUALIHS. https://m.edsoo.r
u/00addd12
16 | 26.10. I p. Ne 1. «Pemenue bubnmoreka
AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME HOK

«CBOMCTBA KUCIIOT, OCHOBAHUH U COJICH

https://m.edsoo.r




KaK 3JICKTPOJINTOB)).)»

u/00addbfa

17

09.11.

KonTpouabnas pa6ora Nel o reme
« Knaccuukanus XuMuueckux peakiui»
U «OQJIEKTPOIUTHYECKAS] TUCCOLIUALIUSY.

Bbubnuoreka
HOK
https://m.edsoo.r
u/00addecO

MHoroo0pa3sue BelecTB

44

18

13.11.

XapaKTepI/ICTI/IKa TaJJOIrCHOB .

bubanoreka
LHOK
https://m.edsoo.r
u/00addfe2

19

16.11.

Xiop. CBOMCTBA U MPUMEHEHHE XJIOpA.

bubanoreka
LHOK
https://m.edsoo.r
u/00addfe2

20

20.11.

XJIOpOBO,Z[OpOI[Z IIOJIYYCHHUEC U CBOICTBA.

bubnuoreka
LHOK
https://m.edsoo.r
u/00adel104

21

23.11.

ConsgHas KUcJIoTa U €€ COJIH.

bubnuoreka
LHOK
https://m.edsoo.r
u/00adel04

22

27.11.

1L p. Ne2. «IlonyueHure CONMSTHON KUCIOTHI
U U3y4YCHUE €€ CBOMCTBY.

bubnmmoreka
HOK
https://m.edsoo.r
u/00ade348

23

30.11.

XapaKkTepuCTUKa KUCIOPOJIa U CEPBI.

bubnmoteka
HOK
https://m.edsoo.r
u/00ade64a

24

04.12.

CBolicTBa U MPUMEHEHHUE CEPBHI.

bubnmoreka
HOK
https://m.edsoo.r
u/00ade64a

25

07.12.

CepoBogopoa. Cynbhusr .

bubnuoreka
LHOK
https://m.edsoo.r
u/00ade802

26

11.12.

Oxkcup cepsl (IV). Cepaucrast kuciora u
ee COJIH.

bubnuoreka
LHOK
https://m.edsoo.r
u/00adea28

27

14.12.

Oxkcup cepsl (VI). Cepnas kuciora u ee
comu. [TpomblnieHHbIH crocod
MOJIYYEHUS CEPHOI KUCIIOTHI.

bubnuoreka
LHOK
https://m.edsoo.r
u/00adea28

28

18.12.

OKUCIUTENbHBIE CBOMCTBA
KOHLEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

bubnmoreka
HOK
https://m.edsoo.r
u/00adec8a

29

21.12.

Pemenue 3agau. Beruncienune MmaccoBon
JIOJIM BBIXOJIa MPOJYKTA PEAKIUU.

bubauoreka
LHOK




https://m.edsoo.r

u/00adec8a
30 | 25.12. Xapaktepuctuka azota u Gocdopa. A30T: bubnuoTeka
CBOMCTBA U IPUMEHEHHE. HOK
https://m.edsoo.r
u/00adeeab
31 | 28.12. AMMuak. OU3nyecKue 1 XUuMHYECKHe bubnuoreka
cBoiicTBa. [lonydyeHue u mpuMeHEHHUE. HOK
https://m.edsoo.r
u/00adf004
32 | 11.01. 1L p. Ne3 «IlonydyeHne amMmmMuaka u bubnuoreka
U3Yy4YEHUE €TI0 CBOMCTBY. HOK
https://m.edsoo.r
u/00adf180
33 | 15.01. Conu aMMOHUS. bubnnoreka
LIOK
https://m.edsoo.r
u/00adf518
34 | 18.01. A3zotHas kucnora. CTpoeHHE MOJIEKYJIBL, bubnuoreka
CBOMCTBA . HOK
https://m.edsoo.r
u/00adf306
35 | 22.01. Comnu a30THOM KUCHOTHI. A30THBIE bubnnoreka
ya00peHusl. HOK
https://m.edsoo.r
u/00adf518
36 | 25.01. dochop. Ammorporust pocdopa. bubnmoreka
CsoiicTBa docdopa. HOK
https://m.edsoo.r
u/00adf68a
37 | 29.01. Oxkcun dpocdopa (V). DocdopHas kuciora bubnmoreka
u ee coin. PocopHbie yaoOpeHHs.. LIOK
https://m.edsoo.r
u/00adf68a
38 | 01.02. XapakTepucTuKa yriepoaa U KpeMHHUSL. bubnuoreka
AmoTponus yriepoja. [HOK
https://m.edsoo.r
u/00adfd9c
39 | 05.02. XHMHYECKUE CBOWCTBA yIiepoa. bubnuoreka
AncopOmmst. [HOK
https://m.edsoo.r
u/O0adfebe
40 | 08.02. YrapHslii ra3: CBOMCTBA, bubnuoteka
¢bu3noIorHUecKoe AeUCTBHE. [HOK
https://m.edsoo.r
u/OOadfebe
41 |12.02. Yraekucnslii ra3. YrojibHas KUCJIOTA U €€ bubnmoreka
conu. KpyroBopot yriiepoaa B pupoze. [HOK

https://m.edsoo.r




u/00adfebe

42 | 15.02. I1. p. Ned «IlomydyeHue okcuaa yriepoaa bubnuoTeka
(IV) u u3yuenue ero cBOiCTB. HOK
Pacrnio3naBanue KapOOHATOBY. https://m.edsoo.r
u/00ae027e
43 | 19.02. Kpemnuii. Oxcun kpeMHus. bubnuoreka
LIOK
https://m.edsoo.r
u/00ae080a
44 | 22.02. Kpemumneras kucnora u e€ conu.CTeko. bubnuoTeka
[{emeHT. HOK
https://m.edsoo.r
u/00ae080a
45 | 26.02. O6o0menue o Teme « Hemeramisiy. bubnuoteka
[HOK
https://m.edsoo.r
u/00ae0el8
46 | 29.02. KonrpoabsHnas padora Ne2 no teme bubnuoreka
«HemeTannbl 1 UX COCAUHECHUS. HOK
https://m.edsoo.r
u/00ae0el8
47 | 04.08. Xapakrepuctuka MeTaiioB. CriiaBbl. bubnuoteka
[HOK
https://m.edsoo.r
u/00ae103e
48 | 07.03. HaxoxaeHne MeTaioB B IpUpoe U bubnuoreka
o011re crnocoObl UX MOTYYESHHUS. [HOK
Berurcienus mo ypaBHEHUSIM XUMHUECKHX https://m.edsoo.r
peaKIui, eciIu OJJUH U3 PEarcHTOB u/00ael103e
COJICPIKUT MIPUMECH.
49 | 11.08. XuMH4ecKue CBOMCTBa MeTasuioB. Psn bubnmoreka
aKTUBHOCTH METAJJIOB. HOK
https://m.edsoo.r
u/00ael156
50 | 14.03. [llenouHbIe MeTAIITBI: HAXO0XKICHUE B bubnmoreka
npupoae, GU3NUECKrue U XUMUIECKUE [HOK
CBOWCTBA. https://m.edsoo.r
u/00ael4b?2
51 |18.03. Oxcuipl ¥ THAPOKCHIBI LIETOYHBIX bubnuoreka
MeTaioB. [IpruMeHeHre menoYHbIX HOK

MCTAJJIOB.

https://m.edsoo.r
u/00ael4b2




52 | 21.03. IllenoyHo3eMeIbHBIC METAILTBI. MarHui. bubnmorexa
Coenunenus kanbius XKecTkocTh BOJIHI . HOK
https://m.edsoo.r
u/00ae1886
53 | 01.04. ILp.Ne5 «KECTKOCT BOJIBI U METOIBI €€ bubnmoreka
YCTpaHCHHUS». HOK
https://m.edsoo.r
u/0O0aelae8
54 | 04.04 Amomunuii. HaxoxaeHue B mpupoe. bubanoreka
CBolicTBa aIIOMUHHS. HOK
https://m.edsoo.r
u/00aelc64
55 | 08.04. AMDOTEPHOCTH OKCHJIA ¥ TUAPOKCHIA bubnmoreka
ATFOMHHUSL. HOK
https://m.edsoo.r
u/00aelc64
56 | 11.04. Keneso. HaxoxxaeHnue B mpupo/e. bubanoreka
CBoiicTBa xeje3a. HOK
https://m.edsoo.r
u/00ae1d86
57 | 15.04. CoenuHeHus xenesa. bubnuoteka
[HOK
https://m.edsoo.r
u/00ae35e6
58 | 18.04. II. p. No6 «Pemenue sKCIepuMEHTAIBHBIX bubnuoreka
3a7a4 10 TeMe « MeTaJuibl U UX [HOK
COEIMHEHU». » https://m.edsoo.r
u/00ae3de8
59 | 22.04. Pemenue 3anau. Beraucnenus mo bubnuoteka
YPaBHEHUSM XUMHUYECKHUX PEAKIIHH, eCITH [HOK
OJTH U3 PEarcHTOB J]aH B U30bITKE HIIH https://m.edsoo.r
COJIEP’KUT IpUMecH. Brruncienus u/00ael750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTa
peaKIum.
60 | 25.04. [ToaroToBka K KOHTPOJIBHOM paboTe MO bubnuoreka
TeMe « MeTabDy. HOK
https://m.edsoo.r
u/00ael750
61 | 02.05. KonTposbHas padora Ne 3 o teme bubnmoreka
«MeTamb. HOK
https://m.edsoo.r
u/00ael1750

XuMus M OKpYyKaoLIas cpeaa




62 | 06.05. BemecTBa u Matepuaibl B IOBCETHEBHOM bubanoreka
JKM3HHU YEJI0BEKA. HOK
https://m.edsoo.r
u/00ae3f50
63 | 13.05. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH bubnuoreka
Cpenpl. HOK
https://m.edsoo.r
u/00ae4270
64 | 16.05. Ponb xumun bubnuoTeka
B PELICHUH SKOJOTHYECKUX MPOOIeM. HOK
https://m.edsoo.r
u/00ae4270
IloBTOpPEHME bubnuoteka
LIOK
65 | 20.05. HroroBoe 0600611cHME. bubnuoreka
LIOK
66 | 23.05. HToroBast KOHTpOJIbHAsS padoTa. bubmmoreka

[MOK




