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IHHOACHUTEJIBHASA 3AIINCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOTI'O 001Iero 00pa3oBaHMs COCTABIEHA HA OCHOBE TPEOOBAaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIX B DI'OC OO0, a takxke Ha OCHOBE (eaepaibHON pabouei
MPOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHIEMNIMK NPEnojaBaHust yueOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX OopraHu3anusix Poccuiickoii
denepanuu.

[Iporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, 00Lel cTparerun oOydeHUs,, BOCOUTAHUSA U Pa3BUTHUA OOy4aroIuXcs CpelCTBaMU
yuebHOro MpeaMeTa, YyCTAaHAaBJIMBAeT 00sA3aTelbHOE IPEIMETHOE COJAEp)KaHUe, IpPeJyCMaTpUBAeT paclpelesieHue ero Io KijaccaM MU
CTPYKTYpUPOBAHHUE 1O pa3jeaM U TeMaM MPOrpaMMbl [0 XUMUH, ONPEAEIieT KOJUYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKH COJlepKaHMUS,
PEKOMEHIYEeMYIO ITOCIIE0BATEILHOCTh N3YUEHHSI XUMHUH C YUETOM MEXKIIPEIMETHBIX H BHYTPUIIPEIMETHBIX CBS3EH, JJOTHKH y4eOHOTO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydarolMXcs, ONpenesieT BO3MOXKHOCTH HpeAMeTa JUlsl peanu3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS
OCHOBHOH 00pa30BaTeJIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00LIero 00pa3oBaHMsl, a TaKKe TpeOOBAHUH K pe3ysibTaTaM 00y4YeHUs XMMHUU Ha
YpOBHE IeNieli M3Y4eHHUsl TpeJAMeTa W OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEILHOW AEATENBHOCTH OOYYAIOIIErocs MO OCBOCHHIO YUeOHOTO
COJIepKaHusl.

3HaHUEe XUMHM CIIY’)KUT OCHOBOH JUIsl (pOPMHUPOBAaHUS MHUPOBO33pEHMs OOy4aroIIerocsi, ero MpeJCTaBICHUH O MaTepUaIbHOM EIMHCTBE
MHpa, BAXKHYIO POJb UIPAlOT (GOPMHUpPYEMbIe XUMHUEH MPEICTaBIEHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUU U 00 HBOJIIOLMM BEIIECTB B MPUPOAE, O
MyTSAX PEHICHUs TI00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHMUYECKOW, MUIIEBOM M IKOJIOTHYECKOM
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alliid BO3MOXKHOCTEH Ui caMopa3BUTHS UM (HOPMUPOBAHMS KYJAbTYpbl JHMUYHOCTH, €€ oOmed U (QyHKIMOHAIbHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMHUPOBAHHME MBILIUIEHHUS M TBOPYECKUX CHOCOOHOCTEH OOYYaroIIMXCsl, HAaBBIKOB WX CaMOCTOSITEJNIbHOM YydeOHOMH
NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HHU, TaKk M B MPO(pecCHOHATBLHON
NESITENIBHOCTH;

3HAKOMHT CO CIleHU(UKON HaydHOTO MBIIIJIEHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsJa HA €UHCTBO IMPUPOJIbI U YEIIOBEKA, SABIISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHMH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00yUaroLuXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHUECKOE 00pa30oBaHue 00YJaOLIHXCS.

JlanHble HampaBieHHs B OOyYEeHHMM XUMHUHU OOECHeunBaloTCs Clenu(UKon cofep)kaHusi y4dyeOHOro IpenMeTa, KOTOpPBIH sBisieTcs
MeJarornyecky alalTHPOBaHHBIM OTpakKeHHEM 0a30BOI HAYKH XMMHH Ha ONpeAeIEHHOM dTare €€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMUCS CHCTEMBI INE€PBOHAYATBHBIX
MOHATUM XMMHH, OCHOB HEOPIraHUYECKON XMMHUU U HEKOTOPBIX OT/EIbHBIX 3HAUNMBIX OHATHI OPraHu4eCKOW XUMUH.

CrpykTypa coiepKaHus IMporpaMMmbl 0 XHMHUHM CGHOPMHpPOBAaHA Ha OCHOBE CHCTEMHOro mnoaxoja k e€ wusydeHuro. CopeprkaHue
CKJIaJIbIBA€TCS. U3 CUCTEMBl NOHATUI O XMMHMYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMbl NOHATHH O XMMHUYeCcKOM peakiuu. O0e 3TH CUCTEMbI
CTPYKTYPHO OPTaHHM30BaHBI [10 IIPUHIUITY ITOCJIEA0BATEIBHOIO PA3BUTHS 3HAHUHA Ha OCHOBE TEOPETUYECKUX IIPEICTABICHUNA PA3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHHMSI O CTPOCHMH aTOMa U XMMHYECKOH CBSI3U;

— IpEeACTaBJIEHUHN 00 AJIEKTPOJUTHUECKON AUCCOMALIMM BEILIECTB B pACTBOPAX.

Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE 3MITMPUYECKH MOITYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MIOCIEI0BATEIBHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINONHSS (PYHKLUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOIO
IIPUMEHEHHUS U NIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHme mporpaMmbl 0 XUMHH CITOCOOCTBYET (hOPMUPOBAHMIO MPEICTABICHHUS O XMMUYECKON COCTABIISIONICH HAyYHOH KapTHHBI MHUPa B
JIOTHKE €€ CUCTEMHOM MPUPOJIbI, HEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAaHHUIO U METOJaM IO3HaHUA B Hayke. M3ydeHue XuMuM IPOUCXOMHUT C
IIPUBJICUEHUEM 3HAaHUH U3 paHee U3yUEeHHBIX YUeOHBIX MpeaMeToB: «OKpyxkarouil Mup», «brnonorus. 5—7 knaceel» U «Pu3uka. 7 Kiacey.

[Ipy u3yyeHHH XHUMHUHM HPOUCXOIUT (HOPMUPOBAHME 3HAHMKM OCHOB XMMHYECKOH HAyKM Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHMI,
MPAKTUYECKON JIEATETPHOCTH YeJOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KYNBTYphL. 3amada ydeOHOTO MpeaMeTra COCTOUT B
(OpMHPOBAHUN CUCTEMBI XMMUYECKUX 3HAHUI — BakHEHIINX (PAaKTOB, TIOHATUH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHH, TOCTYIHBIX 000011IeHn
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3plka HayKH, B IPUOOIIEHNH K HayYHBIM METOAAaM MO3HAHMs MPH U3yYEHUH BEUIECTB U XUMHUYECKUX PEaKIHi,
B (OPMHMPOBAHMM M PA3BUTUU IIO3HABATEIbHBIX YMEHUM W MX MNPUMEHEHHMM B Y4eOHO-TIO3HABATEIbHOM M yueOHO-HCCIEeI0BATENbCKON
JesITeIbHOCTH, OCBOEHUU TPaBUJI O€3011aCHOr0 0OpaIleHHsI ¢ BELIECTBAMU B MIOBCEAHEBHON KU3HU.

[Ipu u3yyeHrr XUMUU Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs Ba)KHOE 3HAUEHHUE TPUOOPENH TaKue 11U, Kak:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHSITHIO
peleHuii, CIoCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM )KU3HU;

— HalpaBJIEHHOCTh OOyuYeHHUS Ha CHCTEMAaTH4YeCcKoe NpHUOOIIeHHE OOydYarolUMXCsl K CaMOCTOSTEIbHOM I03HABaTENbHOM JEATEIbHOCTH,
Hay4YHBIM METO/IaM MO3HaHUs, POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— obecrieyeHne YCIOBUHM, CIIOCOOCTBYIOIIMX IPHOOPETEHHI0 OOY4YalOMIMMHUCS OIbITa PAa3HOOOPA3HOM [eATeNbHOCTH, IO3HAHUA U
CaMOIIO3HAHUs, KJIFOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMH ), UMEIOIMX YHUBEPCAIbHOE 3HAYEHHE JUISl PAa3JIMYHbBIX BUJOB JIEATEIBHOCTH;

— (hopmupoBaHue o01Iel PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCII€ YMEHHUI OOBSCHATH U OILICHUBATH SIBJICHUS
OKPY>KaIOILIEr0 MUpPa, UCIIONb3Yys 3HAHUS U OIBIT, OJy4YE€HHBIE MIPU U3yYEHUU XUMUHU, IPUMEHATh UX MPU PELIEHUH MpoOjIeM B MOBCEIHEBHOM
KU3HU U TPYJOBOU JEATENBHOCTH;



— ¢opMupoBaHHE Y OOYyYaIOIUXCS TYMAHHCTUYCCKUX OTHOIICHWH, MOHUMAaHHUS IICHHOCTH XHMHUYECKUX 3HAHUU M7 BBIPAOOTKH
IKOJIOTHYECKH I1eJIECOO0Pa3HOr0 TIOBEIEHUS B OBITY W TPYJOBOM ACSITEILHOCTH B IEISAX COXPAHCHHUS CBOETO 3[0POBBS M OKpYKArOIIeh
MIPUPOTHOM CPEJIbI,

— pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIIS U HANPABICHHOCTH JAbHEHIIIETO 00YICHHUS.

OO11ee 9uciio 4acoB, OTBEACHHBIX IS U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus, coctapiseT 136 yacoB: B 8 kinacce —
68 yacoB (2 vyaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

[Ipeamer xumun. Postb XuMuM B KU3HM 4eI0BeKa. XMMUS B CHCTEME HayK. Tena u BemecTBa. @u3nyeckue CBOMCTBA BEIECTB. Arperarnoe
coctosiHue BelecTB. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHH. HYucThle BenecTBa U cMecH. CriocoObl pa3/iesieHusl CMEcei.

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKHUE dJIeMEHThl. CHMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocThie 1 cinoxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumunyeckas Gopmyina. BaneHTHOCTP aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. OTHOCUTENIbHAs aTOMHast
Macca. OTHOCcHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHNH.

KonnuectBo BeniecrBa. Monbs. MossipHast Macca. B3auMoCBsA3b KOJIMYECTBA, MAacChl M YUCIIa CTPYKTYPHBIX €IMHMI] BenlecTBa. Pacuérel mo
(dbopMysiaM XMMHUYECKUX COEAMHEHUH.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYecKasl peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsI MacChl BEIIECTB. XUMHUYECKUE yPaBHEHUS.
Knaccugukanus XuMiHuecKkux peakuuil (CoeTuHeH s, pa3iokKeH!s, 3aMeLleHHs], 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYAOH, IMpaBUjIaMu palboThl B J1a0OpaTOpUU M NMpuéMamMu OOpalieHHsl ¢ JabopaTopHBIM 00OpYyIOBaHHUEM,
M3Y4YE€HHE M ONHCaHWEe (PU3NYECKUX CBOMCTB 0Opa3lOB HEOPraHMYECKUX BeUIeCTB, HaOMoJeHue (u3nueckux (IUIaBlIEHUE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTYyNKE, KUIEHHME W KOHACHCAalUs BOAbI) M XUMHUYECKMX (TOpPEHHE CBEYM, NPOKAJIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBHE MeNla C KHUCJIOTOW) sIBI€HUI, HAOII0JeHUEe U ONHCaHHE MPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peaklui (pas3iioskeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapus, pasznoxeHue rumapokcuga menu (II) mpum HarpeBaHum, B3aMMOJICHCTBHE XKeie3a C
pactBopom cosnu Meau (II), mzydenue cnocoboOB pazfeneHus cMeceil: ¢ MOMOIbI0 MarHuTa, (pUIbTpOBaHUE, BBINAPUBAHHUE, TUCTHILIALMS,



xpomarorpadusi, IpoBeIeHNUE OYNCTKH TOBAPEHHOMN COJIHM, HAOJIIOJICHUE U OTIMCAaHUE PE3yJIbTATOB MIPOBEACHUS OMbITA, UIUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MACChl, CO3/1aHUE MOJIEIEN MOJIEKYJI (IIAPOCTEPHKHEBBIX).

BasxuHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech rasos. CocraB Bo3nyxa. Kuciaopoa — aneMeHT u npocroe BemecTBo. HaxoxaeHue kuciopoja B npupoze, Gpuzndeckue u
XUMUYecKne cBoucTBa (peakuuu ropenus). Oxcuapl. [Ipumenenwe xucnopona. CrocoObl TMONydeHHs KHUCIOpoJa B JabopaTopud |
npoMmslIuieHHOCTH. KpyroBopot kucnopona B npupoe. O30H — alIoTponHas MOIUGHUKAIHS KHCIOPOAA.

TennoBoil a3¢pekr xuMudeckol peakluu, TEPMOXUMHUYECKUE YPABHEHUS, 3K30- U SHAOTEPMHUUYECKUE peakUH. TOIUIMBO: yrojib U METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHE NapHUKOBOI0 3P deKTa, pa3pylieHne 030HOBOT'O CIIOS.

Bomopon — snemeHT M mpoctoe BemiecTBO. Haxoknenuwe BoJopoia B Mpupoje, (pU3MUecKHe W XUMHUYECKHE CBOWMCTBA, MPHMEHEHHE,
crocoObI OTy4YeHus. KUCIoThI 1 comm.

Monsipabiii 00bEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Bona kak pactBopurens. PacTBopbl. HacslieHHBIE U HEHACBILIECHHBIE PACTBOPBL. PacTBOPMMOCTD BEILIECTB B
Bozie. MaccoBasi 1011 BellecTBa B pacTBope. XUMHUYECKHUE CBOMCTBA BoAbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE M B KU3HU YEIIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arps3HeHe NPUPOAHbIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BO.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Kiaccudukauus okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHble) U HeconeoOpa3zyroue. Homenknarypa okcunioB. duznueckue U XMMUYECKHe CBOWCTBA OKCUAOB. [lonyueHne okcuios.

OcnoBanwust. Kimaccudukanus ocHOBaHUH: MIETOYN U HEPACTBOPHMEBIE OCHOBaHUsA. HoMeHkarypa ocHoBaHUH. Du3nyeckre 1 XUMUIECKHE
CBOMCTBA OCHOBaHUU. [losrydenre OCHOBaHHM.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucinor. duznyeckre 1 XUMHUECKUE CBOMCTBA KUCIOT. P akTuBHOCTH MeTayuioB H.
H. bekerosa. IlomydyeHnne Kucuor.

Conu. Homenkunarypa coneil. @uznueckue U XuMuieckue cBoicTna coseil. [lonydenue comneil.

I'enernueckas cBSA3b MEXAY KJacCaMM HEOPTaHMUECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpe/ielICHHE COIepPKaHUs KUCIOPoia B BO3AyXe, [TOJydyeHHe, COOMpaHue, paclio3HaBaHUE U U3yuyeHHE CBOMCTB KHCIOPOAA,
Ha0Jt0/IeHuEe B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBMSI BO3HMKHOBEHHS M TNPEKpAIICHUs TOpeHHus (Mokapa), O3HAKOMIIEHHE C
oOpasmaMu OKCHIOB M OIKMCAaHWE WX CBOMCTB, TOJy4YeHHE, COOMpaHHWe, pacro3HaBaHWE M W3yYE€HHE CBOWCTB BOJOpoaa (TOpEHHE),
B3auMoieiicTBHe Bojtoposia ¢ okcuioM Meau (II) (Bo3MoKHO MCTIONb30BaHNE BUEOMATEPHaoB), HAOMI0IeHHe 00pa310B BEIIECTB KOJUYECTBOM 1
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEH pACTBOPEHMs BEIIECTB C Pa3jIMYHONH pPacTBOPHUMOCTHIO, MPUIOTOBIEHHE PACTBOPOB C OINpPENElIEHHOM
MaccoBOM J0Jeill pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJBI C MeTaUlaMH (HaTpueM U KajiblKeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBAaHNE 00pa3lloB HEOPTraHMUECKUX BEIIECTB PAa3IMYHBIX KJIaccoB, HAOIIOJEHHE U3MEHEHUsI OKPaCKU MHAWKATOPOB B
pacTBopax KHCIOT U IIeJouell, u3ydeHue B3aumojeiicTBus okcunaa menu (II) ¢ pacTBOpoM CEpHON KUCIIOTBI, KUCIOT C METallIaMH, peakLUui
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HEUTpalM3alliy, TOJyYeHHE HEpPaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHME OJHOrO MeETajula JPyrdM U3 pacTBOpa COJIM, pEIICHHE
SKCIEPUMEHTABHBIX 337a4 N0 TeMe «BaxkHeNme KIIacChl HEOPraHUYECKUX COEIUHEHUIN.

IMepuonuyeckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4deckux 3jemeHToB [I. U. MennaeneeBa. CTtpoenne atoMoB. XUMHUYECKas
¢Bsi3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[TepBbie MOMBITKY KiIaccU(PUKAIIMA XUMHYECKHUX 3JIEMEHTOB. [IOHATHE O TPyMIax CXOMHBIX 3JIEMEHTOB (IIEIOYHBIC U IIEI0YHO3EMEIbHBIC
METaJIJIbI, TaJIOTEHBI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEPHBIC OKCUBI U THIPOKCHIBL.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumuueckux sneMmeHToB [[. 1. MenneneeBa. KoporkonepuoaHas v JIMHHOIIEPUOHAS
dbopmel [lepuonnueckoii cucteMbl xuMudeckux 35eMenToB JI. Y. Menaeneea. [lepuonbr u rpynmbl. @U3HYeCKUi CMBICI MOPSIKOBOIO HOMEDPA,
HOMEPOB MEPUOIa U TPYMIIbI SJIEMEHTA.

Crpoenune aromoB. CocTaB aToMHBIX siaep. M3oronbsl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB NMEPBBIX 20 XUMHUYECKHX
sneMmeHTOB llepuomnueckoit cucremnl [[. Y. MenaeneeBa. XapakTepUCTUKa XMMHYECKOTO 3JIEMEHTa IO €ro MojoxkeHuto B [lepmomnueckon
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAUIMUYECKUX U HEMETAUIMYECKHX CBOWCTB MO TpylnaM u
MEPUOJIAM.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanueckol CUCTEMBI XMMHYECKUX 3JIEMEHTOB JUIsl Pa3BUTHS Hayku M npaktuku. [, .
MeneneeB — y4€HbIA U TPaKJaHUH.

Xumuueckas cBsa3b. KoBanenTHas (1oJisspHas U HETOJISIPHAS) CBSI3b. DIIEKTPOOTPUILIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. IOHHAs CBA3B.

Crenenp okucienus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHHST W BOCCTaHOBIECHHS. OKUCIUTENH U
BOCCTaHOBUTECIIH.

Xumuueckuii IKcnepumenm:

M3y4eHre 00pasIoB BEIIECTB METAIUIOB U HEMETAJIJIOB, B3aUMO/ICHCTBHE THAPOKCH/IA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJI0OYEH, MPOBEIeHNE
OTIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COSTMHEHUS).

Mescnpeomemnmnuie ceasu

Peanu3arust MEXIpEAMETHBIX CBSI3€H MPH M3YYCHHH XUMHH B § KJIacce OCYILECTBISETCS Yepe3 MCIOIb30BaHHe KaK OOIIMX €CTeCTBEHHO-
Hay4HBIX TIOHSTHH, TaK ¥ TIOHITHH, SBISIFONTUXCSI CACTEMHBIMHU JIJISI OT/IETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEeHHO-HAYUYHbBIE TOHATHS: HAay4YHBIA (aKT, TMIOTE3a, TEOpHs, 3aKOH, aHAJW3, CHUHTE3, KJIacCHU(UKAIUs, MEePHUOTUIHOCTD,
HaOII0IeHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, M30TOIbI, PaJHOAKTUBHOCTb, MOJEKYJ]A, ANEKTPUUECKUU 3apsl,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BETUYNHBI, EAMHUIIEI H3MEPEHUS, KOCMOC, TIaHEThI, 3BE3/1b1, COJTHIIE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIE PECYPCHI.
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9 KJIACC

BemecTBo M XMMH4YecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMmeHToB [l. M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB XMMHYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalusl, KAIbIUA U WX COCAMHEHHN B COOTBETCTBUHU C IOJIOKCHHEM
371€MEHTOB B [leproanyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTH CBOMCTB BeEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMHYECKOM CBSI3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKHUX BEIIECTB. XMUMHYECKUE CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAMHEHUH, TeHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanmss XuMHYeCKUX peakiuil Mo pa3IMvHbIM MPU3HAKaM (IO YUCIY ¥ COCTaBY YYACTBYIOIIUX B PEAKIIMHU BEUIECTB, MO TEIIOBOMY
sbdekTy, Mo H3MEHEHHIO CTENEeHEW OKHUCICHHS XHMHUYECKUX DIIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHUIO KaTalu3aropa). OJK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[ToHsITHE O CKOPOCTH XUMHYECKOH peaknuu. [loHATHE 00 00paTUMBIX U HEOOPATUMBIX XUMHUYCCKUX peaknusax. [IoHATHE 0 TOMOTEHHBIX U
reTeporeHHbIx peakuusx. [lonstue o katanusze. [lonsitue o xumMuueckoM paBHOBecur. DAaKTOPHI, BIUSAIOMINE HA CKOPOCTh XMMHUYECKON peakIuu 1
MOJI0)KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIC ~PEAKIMK, DSJIEKTPOHHBIM OallaHC OKHMCIHUTEIbHO-BOCCTAHOBUTENbHOW peakiuu. (CocTraBieHue
YPaBHCHHUI OKUCITHTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITUI C HCIIOJIb30BAHUEM METO/1a JICKTPOHHOTO OaJlaHca.

Teopus >IE€KTPOTUTHYECKON AMCCOLUAIMH. DICKTPOJIUTHI U HEINCKTPOIuThl. KaTnoHbl, aHMOHBI. MeXaHu3M IHUCCOIMAIlU BEIIECTB C
Pa3IMYHBIMHM BHIAMU XUMUYECKOU cBsi3u. CTeneHp nucconnanuu. CUibHbIE U cIadble SJEKTPOIHUTHI.

Peakuuu moHHOrO OOMeHa. YCIOBHSI MPOTEKaHUs peakUuid MOHHOTO OOMEHa, MOJHBIE M COKpAalEHHBbIE MOHHBIC YpPaBHEHUS pEaKIUil.
CBoiicTBa KHCJIOT, OCHOBAaHMM W COJI€l B CBeTe MPEJCTABIECHUN 00 3JIEKTPOIUTHUECKON nucconuanuu. KadecTBeHHblE peaklud Ha HOHBI
[TonsiTE O THAPOIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJIOB M HeMeTawioB (rpadura U anamasa),
CJIOKHBIX BEIIECTB (XJIOpHAA HATpPHs), MCCIEIOBAHWE 3aBUCHUMOCTH CKOPOCTH XMMHUUYECKOW pPEaKIMU OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB,
HCCTIEOBAHUE AJIEKTPOTIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIMKA KUCIIOT, MIEN0YeH 1 coyiei (BO3MOKHO MCITOIB30BaHUE BUIEO
MaTepUasoB), TPOBEJICHHUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PeaKIuii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BhIICICHHE rasa,
o0pa3oBaHKe BOJBI), OMBITOB, WUTFOCTPUPYIONIUX MPUMEPhl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX pEaKIHil (TOpeHUe, PEeaKIuu pPa3IoKEeHHs,
COCJIMHEHMS ), PACIIO3HABAHNE HEOPTAHMYECKUX BEIIECTB C IIOMOIIBIO0 KAU€CTBEHHBIX PEAKIIUN Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanasl 4 MX COeMHEHUS



OOmiast xapakTepucTHKa TajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHH okucieHus. CTpoeHue M QU3NUECKue
CBOMCTBA MPOCTHIX BEILIECTB — IAJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA IPUMEpPE XJIopa (B3aUMOAECUCTBHE C METaNIaMU, HEMETAJIIIaMH, LLEI0YaMH).
Xnoposogopon. ConsiHast KHCI0Ta, XMMAYECKUE CBOMCTBA, NOIy4eHHUE, TPUMEHEHHE. [IeiicTBIE XI0pa U XJIOPOBOIOPOAA HA OPTaHU3M YEJI0BEKa.
Baxknenmme xJIOpHIbl U UX HaXOXKACHHUE B IIPUPOJIE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHMS aTOMOB, XapaKTEepHbIE CTENeHH okucieHus. CTpoeHune u
¢u3nvecKkre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOITHBIE MOAU(PHUKAINN KUCIOPOJIa U Cepbl. XUMUYECKHUE CBOMCTBA CEpHI.
CepoBosiopoJi, cTpoeHue, pU3N4ecKue U XUMHYeckre cBOMCTBAa. OKCHIbI cepbl KaK IPEACTAaBUTENN KHUCIOTHBIX OKcHIoB. CepHas KHUCIOTa,
¢du3nyeckrue U XMMUYECKHe CBOIcTBa (00IIMe KaK MpeAcTaBUTeNs Kilacca KUCIOT U cnennduyeckue). XUMUYECKUE PEAKIMH, JeKallue B OCHOBE
MIPOMBIIIJICHHOTO CIOco0a IMOJIy4YeHus: cepHOM KUcCIOoThl. [Ipumenenue cepHoil kucioThl. CollM CEpHOM KHCIIOTHI, KAaYECTBEHHAs pPEaKIusl Ha
cynbdar-uoH. Haxoxmaenue cepbl u €€ COeIMHEHM B TPUPOJIe. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMU CePhl (KHUCIOTHBIC
J0XK]U, 3arpsiI3HEHHE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIIECHUS.

OOmast xapakTepucTHka 531eMeHTOB VA-rpymnnbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTE€pHbIE CTENEHU OKUCIeHUs. A30T,
pacrpocTpaHeHne B Mpupoje, GU3NIecKne U XMMHUYECKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3NYeCKHe U XUMHUYECKUE
CBOICTBa, MoayyeHue u npuMeHenue. Conu aMMOHMS, UX (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHBI
aMMOHMsI. A30THasl KUCIIOTa, e€ rojlyuyeHue, Gu3niyeckue 1 XuMHUUecKue cBoicTBa (001ue Kak MpeicTaBUTENs Kilacca KUCIOT U crieuprIecKue).
Vcnonb3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAIbHBIX YAO0OpeHHH. XUMHYecKoe 3arpsi3HEHHE OKpYXKarolled cpebl
COCMHEHUSIMH a30Ta (KHUCJIOTHBIC IOXIW, 3arps3HEHHE BO3AyXa, MouBbl U BogoéMmoB). Docdop, amrorpormusie moauduranuu Qocdopa,
¢usnueckue M xummuueckue cpoiictBa. Okcun ¢ocdopa (V) u docopHas kucnora, pusnueckue M XUMHUYECKHE CBOMCTBA, IMOJY4YEHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX YI0OPEHUH.

OOmast xapaktepuctuka 37eMeHTOB I[VA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTENEHM OKHCIEHMS. YTIIEpOf,
QJUTOTPOIIHBIE MOJU(DUKAIIUU, paCIpOCTpaHEHHWE B MpUpojie, (PU3NUECKHEe W XUMHUYECKHe cBoWcTBa. AzacopOuus. KpyroBopor yriepona B
npupoae. Okcunapl yriepona, ux (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, JEHCTBHE Ha >KMBBIE OPraHU3MbI, TOJyYEHHE U IPUMEHEHUE.
DKosornyeckue npobaembl, CBA3aHHbIe ¢ okcuaoM yriepoza (IV), runoresa rnmo6aibHOro MOTEIUIEHUS KIMMaTa, MapHUKOBBIN 3¢ dekT. YroapHas
KucaoTa M e€ coimu, uX (U3MYecKHe M XMMUYECKHE CBOMCTBA, IMOJydeHHE W TNpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETTLCKOM XO035HCTBE.

[lepBoHayanbHbIe TMOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEOUHEHUSX yriepojaa (MeTaH, 3TaH, STWJIEH, alleTUJIeH, 3TaHoJ,
TIIMIEPHH, YKCYCHas KHCI0Ta). [IpupoiHble HCTOYHUKH YTIIIEBOJOPOAOB (YIroJib, IPUPOAHBINA ra3, HEPTh), NPOIYKTHI X MepepadoTKH (OeH3MH),
UX pOJib B OBITY U MPOMBIIITIEHHOCTH. [IoHATHE 0 OMOJIOrMUecKH BaXKHBIX BEIIECTBaX: KHUpax, OeiKax, yrieBoJlaXx — U UX PO B )KU3HU YeIOBEKa.
MatepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUH.

Kpemuuii, ero gpusndeckie 1 XuMHU4ECKHE CBOMCTBA, MOTy4YeHHe U puMeHenne. CoeiMHeHns KpeMHus B npupoje. Ob1iue npeacTapieHus
00 okcuzae kpemuHus (IV) m kpemHueBoil kucnote. CHUIMKATBI, UX HCIOJIB30BaHHE B OBITY, B IPOMBIIIICHHOCTH. BakHeilue cTpouTenbHble
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MaTepuaibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, )ene300eToH. [IpobieMbl 0G€30macHOr0 HWCIOJB30BAHUS CTPOUTEIBHBIX MAaTCPUATIOB B
MOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumeHm:

n3ydeHrne oOpaslloB HEOPTraHWYECKHX BEIIECTB, CBOMCTB COJITHON KHCJIOTHI, MPOBEICHHWE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U
Ha0II0/IEHNE TIPU3HAKOB WX TMPOTCKAHUS, OMBITHI, OTpaxaronue (GU3NIeCKre U XMMHUECKHUE CBOMCTBA TaJIOTCHOB M WX COCIMHECHHIA (BO3MOKHO
WCIOJIb30BAaHNE BHJICOMATEPUAIOB), O3HAKOMJICHHE C oOOpasliaMu XJIOpHIOB (TaJOTEHUIOB), O3HAKOMJICHHE C oOpasmamMu cepbl U ¢
COCIMHCHHUSAMH (BO3MOXKHO  HKCIIOJB30BaHME BHJEOMATEepHaNoB), HaOMIOJEHHME TIpoliecca OOyIJIMBaHHWS caxapa I0f JCHCTBHUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTHI, N3yUYECHUE XUMUUYECKHX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAYECTBEHHOW PEaKIuyu Ha
cynb(paT-uoH W HAOJIOJEHUE TpH3HAKa € TPOTCKaHUs, O3HAKOMJICHHE C (PM3WYECKHMMH CBOWCTBaMH a30Ta, ¢ocdopa W HX COCTUHECHUH
(BO3MOXXHO HCTIOJIB30BAaHUE BUIEOMATEPHATIOB), oOpa3namMu a30THHIX U (GOchOpHBIX yaoOpeHuil, MmojdydeHne, coOMpaHue, pacro3HaBaHUE U
M3Y4YE€HHE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluii Ha MOH aMMOHHS M (ochaT-uOH M H3ydeHHE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMO/ICIICTBIE KOHILIEHTPHUPOBAHHOW a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BAaHUE BHACOMATEPUANIOB), H3y4eHHE MOjenen
KPUCTAIMYCCKUX PENIETOK anmMasa, rpadura, QymiepeHa, 03HAKOMIICHHE C MPOILECCOM aJICOPOIMU PACTBOPEHHBIX BEUIECTB aKTHUBHPOBAHHBIM
YII€M ¥ yCTPOKWCTBOM IIPOTUBOTA3a, MOJIyIeHHE, COOMPAHHE, PACTIO3HABAHKIE M H3yUYEHUE CBOMCTB YTJIEKHUCIIOTO rasa, MPOBeIcHUE Ka4eCTBCHHBIX
peakiuii Ha KapOOHAT U CHIIMKAT-UOHBI U M3yYEHUE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIHEH CUIMKATHONW MPOMBIIIICHHOCTH,
pelIeHue YKCIePUMEHTAIBHBIX 3a/1a4 110 TeMe «BaskHelIe HeMeTaIbl U UX COCTUHCHHS.

MeTalibl M UX COeTMHEHUS

OO6mIast XxapakTEepUCTHKA XUMHUYECKUX SJIEMEHTOB — METAJUIOB HAa OCHOBAaHMU HMX MOJokeHusl B Ileproamdeckoil cucteMe XMMHUYECKHX
sanemenToB JI. V1. MenneneeBa u ctpoeHus atoMoB. CTpoeHHe METaioB. MeTainyeckas CBsi3b M METaJNIMYeCcKass KpUCTAJUIMYECKasl pereTKa.
DNEKTPOXUMHUECKUN Psii HAMpsOKeHW MeTamioB. Ou3uveckre U XUMUYECKHe cBoWcTBa MeTaiioB. OOmue crmocoObl MOTYYeHHs] METaJlIoB.
[lonsiTE O KOPpPO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiiaBbl (CTallb, YyT'yH, AIOPATIOMUHUMN, OpoH3a) U HX
MIPUMEHEHHUE B OBITY U IPOMBIIINIEHHOCTH.

[llenounble meTamnbl: nojoxxkeHue B Ilepmoanueckoil cucreme xumuueckux snemeHToB [[. . MeHpaeneeBa, cTpoeHME HX aTOMOB,
HaxoXJeHue B mpupoje. Pu3ndeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUABI U THIPOKCUIBI HATPUS M Kalusl.
[IpuMmeHeHne MEeT0YHbIX METAINIOB U X COCTMHEHUN.

[[lenoyHO3eMENBHBIE METAIIBI MAarHUM M KaJIbIIMK: moJioxkeHue B llepuonanueckoi cucrteMe xumuueckux sneMeHtoB JI. M. Menpaeneesa,
CTPOEHHE UX aTOMOB, HaxoXxieHue B mpuponae. OPu3nueckue U XMMUYECKHE CBOMCTBA MarHus U Kalblivs. BaxkHeillmne coeaMHEHUs KalbLUs
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmroMunMil: nosioxenue B [lepumoanueckor cucrteme xumuueckux sieMeHToB [[. M. MeHneneeBa, CTpoe€HHE aTOMa, HAXOXKJICHHE B
npupoje. Pu3nyeckne U XUMUIECKUE CBOMCTBA allfoMUHUS. AM(OTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHHS.



Kenezo: nonoxenue B llepuoanueckoi cucreMe xumuueckux aemeHToB . M. MenaeneeBa, CTpoeHHE aToMa, HAXOXKJICHHUE B MPUPOJE.
dusnueckre 1 XMMUUYECKHE CBOMCTBA xkele3a. Okcubl, rupokcuabl U conu xenesa (11) u sxenesa (III), ux cocra, cBONCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3l[aMy METaJJIOB U CILIaBOB, UX (PU3MYECKMMH CBOMCTBAMM, H3yUYEHUE PE3YJIbTaTOB KOPPO3UU METALUIOB (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHAA KaJIbIUS M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPHAJIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, MpoOIEecca TOPEHUs Kelie3a B KUCIOpoAe (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHKS KaueCTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KaJbllHs, ATIOMUHHS, ITUHKA, xene3a (1) u sxenesa (111),
meau (II), mabmioneHue M omucaHue MPOLECCOB OKpAIIMBAHUS IJaMEHHM HOHAMU HATpUs, Kalusig M Kaublus (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), UCCIIEOBAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS U THAPOKCU/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 33/]a4 110
Teme «BaxxHelme MeTajliIbl U UX COCIMHEHUS.

XuMHUS U OKpYKAKLIas cpeaa

BemectBa u MaTepuanbl B TOBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe UCoIb30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MTOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXarolled cpeanl (mpenenbHas AONycTUMash KoHIeHTpauus BemectB, nainee — [IJIK). Poxp xumuum B
PEIICHUN YKOJIOTUYECKUX MPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIE MaTEPUAJIbI).

Meoscnpeomemmnwie céasu

Peanu3arust MEXIpPEAMETHBIX CBSI3€H MPH M3YYCHHH XUMHH B 9 KJlacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-
Hay4HbIX TOHATHH, TaK ¥ MOHATHM, ABISIFOUIMXCSI CACTEMHBIMHU JIJISl OT/IETBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOT'O [IUKIIA.

OO0mme ecTeCTBEHHO-HAyUYHbBIE TOHATHS: HAay4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHalU3, CUHTE3, KJIacCHU(UKAIUs, MEePUOAUIHOCTD,
Ha0II0/IeHUE, YKCIIEPUMEHT, MOJIETTUPOBAHHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MATEpHAJIBI.

®dusnka: Marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI, PaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUHN 3aps,
MIPOBOJHUKY, MONYIPOBOJHUKH, AUIICKTPUKH, (OTORIEMEHT, BEUIeCTBO, TeI0, O0BbEM, arperaTHoe COCTOSIHHE BeIecTBa, Tras, pacTBOD,
PacTBOPUMOCTh, KpUCTAJUTMUECKasi PemETKa, CIUIaBbl, (U3MYECKHUE BEIMYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHBIE YIOOPEHUS, MUKPOIIEMEHTHI, MaKPOAJIEMEHThI, MUTATEebHbIE
BEILIECTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOITAeMbIe, TOTUIUBO, BOJHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOILIEr0 oOpa3oBaHMs JOCTHUTAIOTCS B XOJA€ OOYyYCHHMS XUMHU B €IMHCTBE
y4eOHOI M BOCTIMTATENILHOU AEATEIBHOCTA B COOTBETCTBUH C TPAIUIIMOHHBIMU POCCUHCKUMH COLMOKYIbTYPHBIMH U TYXOBHO-HPaBCTBEHHBIMHU
LEHHOCTSIMM, MPHUHATBIMU B OOLIECTBE NpPaBUIAMM M HOpPMaMH IOBEACHUS U CHOCOOCTBYIOT IIpOLEcCaM CaMOIIO3HAHMSA, CaMOPa3BUTHUSA U
COLMAJIN3ALUHU 00YYaOLINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3UTHBHBIX [IEHHOCTHBIX OPHUEHTAIUHN U
pacUIMpPEHME OIIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEIHUIO, IOHUMAaHUS 3HAYECHUS XMMHYECKON
HAYK{ B KH3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh JJOCTOBEPHON MH(OPMAITUEH O IepeIOBBIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOU
¥ OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

IIPECTABICHNS O COLUMAIBHBIX HOPMAxX M MpaBWJIaX MEXJINYHOCTHBIX OTHOIICHHUH B KOJIJICKTUBE, KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIC3HOW, YUeOHOMCCIIEN0BATEIbCKOW, TBOPYECKONH M JPYIHX BHIAX JEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOMH
JeSITEIbHOCTH TPU BBIITOJIHEHUN Y4€OHBIX, TIO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX IKCIEPHMEHTOB, CO3/IaHUU Y4YE€OHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOIIM B Mpolecce 3TOH yuyeOHOH AeATeNbHOCTH, TOTOBHOCTU OIICHHMBAaTh CBOE IOBEIECHUE U
IIOCTYIIKU CBOMX TOBapUIIEH ¢ MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI MIOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUS:

MHPOBO33PEHUYECKUE TPECTABICHUS O BEIECTBE U XMMHUUYECKOM peakliiy, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABJISAIOLINE OCHOBY I HOHUMaHUS CYITHOCTH HayYHOH KapTUHBI MHUpa, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATENIbHbIE MOTHBBI, HAIPaBJIEHHbIE HA IOJY4YEHHE HOBBIX 3HAHUN IO XHWMHUHU, HEOOXOAUMBbIE ISl OOBSICHEHHS] HAOII0JaeMbIX
MIPOLIECCOB U SIBJICHUM, MO3HABATEIbHON, MHPOPMAIIMOHHON M UYMTATENIbCKOM KYJNbTYPbI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHON pabOThI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpPOil, JOCTYITHBIMU TEXHUYECKUMH CPECTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K C€aMOOOpa30BaHUIO, MPOEKTHOH U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 0OOyu€HUs B AalIbHEHIIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:
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OCO3HAHWE ICHHOCTH JXHM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 3[0POBBIA 00pa3 KHU3HH, OCO3HAHUE
MOCTICICTBU M HENpUATHE BPEIHBIX NPUBBIUCK (YIMOTPEOJICHHS alIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COONIOICHUS MpPaBUII
0€30MacHOCTH TPU OOPAIICHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U peasbHOM JKU3HH;

5) Tpy10BOro BOCIIMTAHUS

MHTEPEC K MPAKTHUECKOMY M3yUYCHHUIO MPO(GECCHii U Tpy1a pa3IudHOTO POJa, YBaKEHHE K TPYIY U pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTH, B
TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUS NPEJAMETHBIX 3HAHUKA IO XHMMHH, OCO3HAHHBIA BHIOOp HMHIMBUAYAJIBbHOW TPAEKTOPUH TPOJOTDKEHUS
00pa3oBaHusi C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W IOTPEOHOCTEH, YCHEUIHOM
npodeCcCHOHATIBHOM AEATSILHOCTH M PA3BUTHSI HEOOXOMMBIX YMEHHIA, TOTOBHOCTh aIalITUPOBATHCS B MPOPECCHOHATIBHOM cpejie;

6) IK0JIOrHYECKOTr0 BOCIUTAHUS:

IKOJIOTHYECKH I1EJIECO00Pa3HOE OTHOIICHHUE K IIPUPO/IE KAK HCTOYHUKY JKU3HH Ha 3eMiie, OCHOBE ¢€ CYIICCTBOBAHMUS, TOHMMAHNE IECHHOCTH
3I0POBOTO M 0€30MacHOro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (DH3HYECKOMY M MCHXHYECKOMY 3I0POBBIO, OCO3HAHHE
[ICHHOCTH COOJIIO/ICHUS TIPaBHJI O€30MacHOro MOBEACHUS NPU paboTe ¢ BEHISCTBAMHU, a TAKXKE B CHUTYAlMAX, YIPOXKAIOUIMX 3A0POBBIO U KU3HU
JIIOJICH;

CIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJMydaeMble NMpPHU M3YyYCHHHM XHWMHH, JJIS PEHICHUs 33/a4, CBSA3aHHBIX C OKPYXKAIOIIEH MPHPOIHOU
CpEOi, /TS MOBBIMICHUST YPOBHS SKOJOTMUYECKOM KYJIbTYphI, OCO3HAHUS TJI00AJIBHOTO XapakTepa 3KOJIOTHIECKUX MPOOIeM U MyTeH MX PELICHUs
MOCPEACTBOM METOJIOB XHMHH, SKOJOTMYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS MM B I[O3HABATEJIbHOW, KOMMYHHUKATHBHOW W
COLIMAJIBHOM ITPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe merampenIMETHBIX PE3yJbTaTOB BBIACIAIOT 3HAYMMBIC i1 (DOPMHUPOBAHHMS MHUPOBO33PEHHs OOIIEHAYYHBbIC MOHSATHS (3aKOH,
TEOpHsl, TPHHIIMII, THIOTe3a, (aKT, cHCTeMa, MPOIECC, IKCIEPHUMEHT U JPYroe.), KOTOpbIe MCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yISOHBIX
IpeaMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3THUX MpeAMETOB (OpMHUpOBATh NMPEACTABIEHUE O LEIOCTHOW HAaydyHOM KapTWHE MUpa, U
YHHUBEpcaJbHbIe yueOHbIE AecTBYS (T03HABATENbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), KOTOpbIE 00€CIIeUnBaOT (JOPMUPOBAHNE TOTOBHOCTH
K CaMOCTOSITEIIbHOMY TITAHUPOBAHHIO M OCYIIECTBICHHIO YICOHOM JIESITEIHOCTH.

IMo3HaBaTeIbHBbIE YHUBEPCAIbHbIE YUeOHbIe el CTBUS

Ba3oBble JJornyecKue 1eiicTBU:

YMCHUA HUCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOr'o MBIIUJICHUA ITPHU OCBOCHUU 3HaHWUU: PaCKpPBIBATE CMBICIT XUMHUYCCKUX HOHATHHU (BBI}IGJ'I?ITB nux
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JPYTUMHU MOHSATHIMH), UCIOIB30BaTh MOHATHS Il OOBSICHEHHS OTAEIbHBIX (AKTOB U
SIBJICHUH, BBIOMPATh OCHOBAHUS W KPUTEPHU JUTS KITACCH(DUKAI[MA XUMHYECKHX BEIIECTB U XMMUYECKUX pEaKIWii, yCTAHABINBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKIY o0OBeKTaMH HU3YUCHUA, CTPOUTH JIOTHUYCCKUEC PACCYKIACHHUA (I/IH)IYKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOl"I/II/I), acjaarb
BBIBOBI U 3aKJIFOUYCHU S,
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YMEHHE MPUMEHATh B MPOLECCE I03HAHUS INOHATUA (IPEIMETHBIE M METAlpEeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCTOJNb3yeMble B XHMHHU, NPEOOPA30BBIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJICJIBbHBIC NPEACTABICHUS — XMUMHUYECKHHA 3HAK (CHMBOJ
JJIEMEHTa), XUMHuYeckas ¢GopMylia M ypaBHEHHE XHMMHUYECKOM pEaKIHH — IMPU PEIICHWH Y4eOHO-TIO3HABATENBHBIX 337ay, C YYETOM 3TUX
MOJIETIbHBIX TPEACTABICHUI BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IMPU3HAKU H3YYAa€MBIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHAYECKHX PEAKIMH, BBIBIATH OOILIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICICTBCHHBIC CBSI3M M NPOTUBOPEUMS B H3YyYaeMbIX Ipoleccax M
SBJICHUSIX.

Ba3oBble uccienoBarejabcKkue eiicTBUA .

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE€ B KaueCTBE OCHOBBI JJs (hOPMUPOBAHMUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJICHUN;

NpUOOpPETEHUE OMBITA 10 TUIAHWPOBAHUIO, OPTaHU3AIMH M MPOBEACHUIO YUYCHHUECKUX HKCIIEPUMEHTOB, YMEHHE HAONI0JIaTh 33 XOJ0M
MpolLecca, CaMOCTOATEILHO MPOTHO3UPOBATH €ro pe3yiabTaT, (popMynHpoBaTh 00OOIIECHUS M BBIBOIBI [0 PE3yjibTaTaM MPOBEIEHHOTO OIIbITA,
UCCIIETOBaHMs, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HMHTEPIPETUPOBATH MH(OPMAIMIO PA3IMYHBIX BUAOB M (DOPM TNpEACTABICHUS, IMOIy4aeMyIO W3
pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYISApHAs JIMTEpaTypa XMMHYECKOTO COJIEpKaHus, CIpaBOYHbIE MocoOus, pecypchl MHTepHETa), KPUTHUECKU
OLICHHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSATh Pa3InYHbIE METOABI U 3aIPOCH IIPU MOMCKE U 0TOOpEe MH(POPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUSI Y4€OHBIX W I03HABaTENbHBIX 3aJa4 OIpeNeIEHHOro THUIA, MPUOOPETEHHE ONbITa B O0JIACTH HCIIOJIb30BaHUS MH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIAJICHHE KYIbTYPO aKTUBHOTO MCIIOJIb30BAaHMSI PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BHIOUPATh
ONTUMANIbHYIO (OpMY MpPEACTaBICHHUS MH(GOPMAIMKM U WUIIOCTPUPOBATH PEIIaeMble 3aJjaud HECIOXKHBIMH CXEMaMH, AHarpaMMaMH, APYTUMH
dhopmamu rpadUKu ¥ ©X KOMOUHAIMSIMU;

YMEHHE UCIOJb30BaTh W AaHAJIU3UPOBATh B IIpolecce Yy4yeOHOW M MCCIEAO0BATENbCKOM JAESITEIbHOCTH HMH(OpPMAlMI0 O BIUSHHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X0341HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY KAIOLIEN IPUPOJHON CPEBL.

KoMMmyHuKaTHBHBIC yHHBeEpCcaabHblIe y4eOHbIC JeHCTBHUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auaora v (WiM) AUCKYCCUH) IO CYIIECTBY 00CYX AaeMOi TeMbl, (GOpMyYIHpOBaTh CBOU MPEIOKEHUS
OTHOCHTEJILHO BBIMIOJIHEHUS TIPEIOKEHHOMN 3a/1auu;

YMEHHUS NIPENICTABIATh MMOJTYYEHHBIE PE3YNbTAaThl O3HABATEIBLHON JEATENIBHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTaX; AEJIaTh IPE3EHTALNIO
Pe3yJbTaTOB BBHIMOJIHEHUS! XUMHUYECKOTO 3KCIEPUMEHTa (J1ab0opaTOpHOro OMbITa, JTabopaTOpHOM pabOTHI MO HCCIIEAOBAHUIO CBOMCTB BEILECTB,
y4eOHOTO MPOEKTA);

13



yMEHUS Y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHHON M MCCIIEIOBATEIbCKON AEATEIbHOCTH MPH PEIICHUN
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIMHA (00CYXIeHHsI, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOp/AMHAIMSI COBMECTHBIX JICHCTBUH, ONpeiesIeHNe KPUTEPUEB 110 OLIEHKE KayecTBa BIIIOJHEHHON paboThI U JPYyTHUeE).
PeryasiTuBHble yHHBepPcaAJIbHbIE YUeOHbIE 1eliCTBHS:
YMEHHUE CaMOCTOSITENIbHO ONPEACATh LN JAEATEIbHOCTH, IUIAHHUPOBATh, OCYILECTBIISATh, KOHTPOJIMPOBATH W MPU HEOOXOAUMOCTH
KOPPEKTHPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpaTh HambOonee d((EeKTUBHBIE CIOCOOBI pemieHuss y4eOHBIX W IO3HABaTEIbHBIX 3a7ad,
CaMOCTOSITEJIHO COCTABIIATh WM KOPPEKTUPOBATh MPEIOKEHHBIN aIrOPpUTM JAEHCTBHM IPU BHIIOIHEHUH 3aJaHUN ¢ YUETOM HOJIYUYEHUsI HOBBIX
3HaHUI 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEaKUUsAX, OLICHWBATh COOTBETCTBUE IOJYYEHHOIO pe3yjbTaTa 3asBJICHHOM LENIU, YMEHHE
MCIIOJIB30BATh M aHAIM3UPOBATh KOHTEKCTHI, MPEIIaraeMbple B YCIOBHH 3aJaHHN.
NPEJMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO O0S3aTEIbHOIO COAEP)KAaHUS, YCTAHOBJIEHHOIO JaHHOW denepanbHOM paboueit
IPOrpaMMO#i, BBIIEISIIOT: OCBOECHHBbIE OOYYarOIMMUCS HayuyHble 3HAHMs, YMEHHUS M CIIOCOObI JAEHCTBMM, creunpuyeckue A NpeaMETHOU
o0macTu «XuMHs», BUABI JACITEIBHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETALNH, MPeoOpa3oBaHUIO U MPUMEHEHHIO B PAa3ITUIHBIX
Y4eOHBIX U HOBBIX CHTYaIIUsIX.
K xoHny oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yiabTaTbl Ha 6a30BOM YpOBHE JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTb y OOYYarOLIUXCS
YMEHHUI:
®  DPACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MMOHATUIH: aTOM, MOJIEKYJa, XUMHUUYECKHUI 3JIEMEHT, IPOCTOE BEILECTBO, CI0KHOE BELIECTBO,
cMech (OJTHOPOJHAsk U HEOJIHOPOJHAsI), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsl U MOJIEKYJSpHas Macca, KOJIWYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasl JIOJIi XMMHUYECKOTO JJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIIATEIBHOCTh, CTETIEHb OKWCIICHUS, XUMHUYECKas PeaKius, KIACCU(PHUKAIMS pPEaKUuil: peakluu COCTUHEHHUs, PEeaKInu
Pa3NoKEHUs, PeaklMU 3aMElICHUs, peakM OOMEHa, 9K30- U 3HJOTEPMUYECKHE PeaKIUH, TeIJIOBOH 3PQeKT peakuuu, sapo aToMma,
3JIEKTPOHHBIN CJIOM aToma, aTOMHast OpOuTallb, PaJNyC aToMa, XMMHYECKasl CBsI3b, MOJISIpHAst U HEMOJISIpHAs KOBAJIGHTHAs CBSA3b, HOHHAsS
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MAaCCOBas JIOJIS BEMIeCTBA (ITPOIEHTHAS! KOHIIEHTPAIH) B PaCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH M TPUMEHATh 3TU TOHATHS TNPU ONUCAHHWU BEIIECTB M HX
IIPEBPAILCHHUI;

® WCIOJBF30BATh XUMHUYECKYIO CHMBOIIUKY JUISI COCTaBJICHUST (JOPMYIT BEIIECTB M YPaBHEHHI XHMAYCCKUX PEaKITHii;

® OMpeneNiaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTENEHb OKHUCJICHUS JJIEMEHTOB B OWHAPHBIX COCJMHEHUSX,
MIPUHAJIS)KHOCTh BEIIECTB K ONPENeIEHHOMY KJIACCy COCTUHEHUH 10 (opMysaM, BUJ XUMHUECKOW CBs3M (KOBaJICHTHAs W MOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSX;
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packpeiBath cMblcia [lepuoauueckoro 3akona JI. V. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAaHKE NEPUOINYECKON 3aBUCUMOCTH CBOICTB
XMMHUYECKHUX JIEMEHTOB OT MX I0JIoKeHUs B llepuonnyeckoil cucreMe, 3aKOHOB COXPAHEHUsI MACChl BEILIECTB, ITOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTI'O yY€HUs, 3aK0oHa ABOraapo;

OIMCHIBATh M XapaKTEepHU30BaTh TaONU4YHYIO Gopmy Ilepnonndeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: Pa3NyaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynma)y u «mnobouynas noarpynna (b-rpymma)», mManbie W O0nbIINe MEPUOIBI, COOTHOCHTH O0O3HAYEHUS, KOTOpbIC
umerorcs B Tabiuue «llepmonuueckas cucrema xumuueckux sieMmeHToB J[. M. MenpgeneeBa» ¢ UYMCIIOBBIMH XapaKTEpUCTHKaMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3aps]l A1pa, oOliee YuCiIO JIEKTPOHOB U pacIpelesIeHue UX IO 3JIEKTPOHHBIM
CII0SIM);

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHUE BEIEeCTBA, XMMUUYECKHE PEaKIMU (10 YUCILy U COCTaBY YYacTBYIOLIUX B
pEaKIuy BEIIECTB, IO TEIIOBOMY 3 (DeKTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XUMHMUYECKHE CBOMCTBAa BEIIECTB PA3JIMYHBIX KJIAcCOB, MOJATBEPXAas ONMMCAHUE IMPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA;

IIPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KAuyeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XHMUYECKUX
MIPEBPALIECHUI B pa3JIMYHbIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJI0 XMMHYECKOrO 3JjieMeHTa o (opMmylie
COEJIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOAUTDH PACUETHI IO YPAaBHEHHUIO XUMUYECKON peaKuy;

MPUMEHITh OCHOBHBIE OINEPALUU MBICIUTENBHON JEATENIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CHUCTEMAaTHU3allMIo,
KJIAaCCU(UKALIMIO, BBISBIEHUE MPUUYMHHO-CIECJACTBEHHBIX CBSI3ed — Ui HM3y4€HUS CBOMCTB BELIECTB M XUMHYECKHX peaklui,
€CTECTBEHHO-HAayUHbI€ METO/IbI I03HAHUSI — HAOJIIOICHUE, U3MEpPEHHE, MOJIETUPOBaHNE, SKCIIEPUMEHT (pealbHbII U MBICIEHHBIN);
clIe[IoBaTh MpaBWJIaM IOJIb30BAaHUS XUMHUYECKOW TMOCYIOM M J1abopaTOpHBIM OOOpYyJOBaHHEM, a TaKKe IMpaBUiiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMH IO BBIMOJHEHHUIO Ja0OPaTOPHBIX XMMHMUYECKHX OIBITOB MO IMOJIYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJA), MPUTOTOBJICHHUIO PAaCTBOPOB C ONpPENEIEHHONM MaccOBOHM J0Jed pacTBOPEHHOTO
BELIECTBA, MJAHUPOBATh M MPOBOJUTH XMMHMUYECKHE HKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJOYEH M KUCJIOT C MOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xoHny oOyuenus B 9 kiacce ImpeIMeTHbIE pe3yiabTaTbl Ha 6a30BOM YpOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH y OOYHAIOLIUXCS

YMCHMM:

PAacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MMOHATUI: XUMUYECKHUM AJIEMEHT, aTOM, MOJIEKYJIA, MOH, KATUOH, aHUOH, IPOCTOE BELIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEIIbHOCTh, CTENIEHb OKUCIICHHS, XUMHYECKas PeaKiusl, XUMUYECKas CBS3b, TEINIOBOM
ahdexT peakmuu, MOJb, MOJSIPHBIA OO0BEM, PAaCTBOP, AJIEKTPOIUTHI, HEIICKTPOIUTHI, SJIEKTPOJUTHYECKAS AUCCOIMAINS, PEAKIIUN
MOHHOTO OOMEHa, KaTalau3aTop, XMMHUECKOe paBHOBECHE, OOpaTUMbIe U HEOOpaTHUMbIC PEaKIMH, OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIE
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peaKIyu, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAaHOBIICHHE, AJNIOTPONHS, aM(pOTEepHOCTh, XMMUYECKas CBsI3b (KOBaJICHTHAS,
MOHHAsI, METaJUINYECKas), KpUCTAUIMYECKasi PEIIETKA, KOPPO3Us METauIOB, CIUIABbl, CKOPOCTb XMMMUYECKOH pEaKLMH, MPENEIbHO
nonyctuMmas konueHTpanus [1JIK Bemectna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATUH M MPUMEHATh OSTU IMOHATUS IIPU OIMCAaHUM BEIIECTB U UX
MPEBPAILICHUI;

HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS! (JOPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKIuii;

OIIpEEIATh BaJEHTHOCTh M CTENEHb OKUCJIEHMSI XMMHUYECKHX 3JEMEHTOB B COEIMHEHUSAX DA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTD
BEIIECTB K ONpEeNEHHOMY KJIacCy COeIUHEHHMH no (opMmyiaM, BHUJ XUMHUYECKOW CBA3M (KOBaJCHTHAas, MOHHAs, MeTaJuIMYecKas) B
HEOPraHMYeCKUX COEAMHEHMSX, 3apsii MOHa IO XUMHUYECKOW (opmylie, XapakTep cpelbl B BOAHBIX pacTBOpax HEOPraHMYECKHX
COEIMHEHMH, TUIl KPUCTAJUIMUECKOHN pelIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cmbica [lepuonnueckoro 3akona /. 1. MenneneeBa u 1€MOHCTPUPOBATh €r0 IOHUMAaHUE: ONUCHIBAaTh U XapaKTepU30BaTh
tabmuunyo Gopmy Ileproamueckol CHCTEMBI XMMHUYECKHX 3JE€MEHTOB: pa3inyaTh MOHATHS «TJaBHas moxarpymmna (A-rpymma)» u
«oboynast noarpymnmna (b-rpynna)», mManbsie U 00JbIINE MEPUObI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCSA B MEPUOJUYECKON
TabJIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsizl Apa, o0lee YUCIIO JIEKTPOHOB
U pacnpezieseHUe UX 0 3JIEKTPOHHBIM CJI05IM), OOBSCHSTH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN
B IIpeJieax MajbIX IEPUOJIOB U [VIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKUE BEILECTBA, XMMUYECKUE peakuK (II0 YUCIY M COCTaBy Y4aCTBYIOIIUX B
peaxkiuy BElIeCTB, 0 TEII0BOMY 3G (DEKTY, 0 U3MEHEHUIO CTENEHEN OKUCIEHHS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CHEUMPUUECKHEe XUMHYECKHE CBOMCTBA HPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEp:KIas
OTMCaHNE IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHYECKON TUCCOIMAIMU KUCIOT, IIEJ0YEH U COJIEH, NOJIHBIE U COKPAIIEHHBIC YPAaBHEHMS PEaKLIHUM
MOHHOIO OOMEHa, ypaBHEHHUS peaklui, MOATBEP)KIAIOIIMX CYIIECTBOBAaHME TI'€HETUYECKOM CBSI3M MEXAY BEIIECTBAMM Pa3IUYHbBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN OCPEACTBOM COCTABJICHHMS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;
MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTH IPOTEKAHUS XWMHUYECKUX MPEBPALICHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIUHCIIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MAacCOBYIO JOJI0 XHMHYECKOro 3JeMeHTa Mo ¢dopMmylie
COEMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIUH;
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cOONIIOIaTh TIpaBWIIA IOJIb30BAHMS XUMHYECKOW TOCYIOH W Jab0OpaTOpHBIM OOOpYJIOBaHWEM, a TaK)Ke NpaBuUia OOpalIieHUs ¢
BCIICCTBAMH B COOTBCTCTBUHU C MHCTPYKHUAMU I10 BBIITOJIHCHHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB IO MOJTYYCHUIO U co61z1paHmo
ra3000pa3HbIX BEHIECTB (aMMHUAKa U YTIIEKUCIIOro rasa);

MMPOBOAUTL PCAKIIUU, ITIOATBCPIKIAIONINUC Ka4eCTBEHHLIA COCTaB Pa3JIMYHBIX BCHICCTB: paCliO3HABATh OIIBITHBIM HyTeM xJopuna-, 6pOMI/I,H-
, uomun-, kapobonar-, ¢ocdar-, cunmkar-, cynabdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS W WOHBI H3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHHMUYECKUX BEIICCTB;

MPUMEHSITh OCHOBHBIC OIEPAlMU MBICTUTEILHOW JEATCIILHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEMATHU3AIHIO,
BBISIBIICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€H — Ui WM3YYEHUS CBOWCTB BEIIECTB M XWMHYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbBIE
METO/IbI IIO3HAHUS — HAOJIO/ICHHE, U3MEPEHHE, MOJICITUPOBAHKE, SKCIIEPUMEHT (PEaIbHbBIN U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakuwie Hpaxrueckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
PAaKTHYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
19 BemecTBa 1 XuMu4ueckue 15 1 bu6mmoreka [IOK
peakiun https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopona. [lonsitue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon. Ilonsarue o kucimorax 3 1 bubnnorexka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

HCOPTraHNYCCKUX COe€IUHEHUI

Hroro o pazneny 30

https://m.edsoo.ru/7f41837¢c

Pazpnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTENbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX 31eMenToB J1. 1. https://m.edso0.ru/7f41837¢c
MenaeneeBa. CtpoeHue aToma
XHUMHUYECKas CBS3b.
3.2 OKHCIUTEIBHO- 8 2 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
bubmuorexa [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

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

9 KJIACC

KoumnuecTBo yacos
HanmenoBaHue pa3jiesioB U TeM
Ne n/n Kourpoabusie IIpakruueckue  JJIEKTPOHHBIE (IUPPOBLIE)
MPOrpaMMbl Bcero
padoThI padoTsbI o0pa3oBaTe/bHbIE Pecypchl
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun
[ToBTOpeHME U yriyOeHne 3HAHUH bubmuorexa [IOK
11 5 1
OCHOBHBIX Pa3JesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIMALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHUYECKUE PEaKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeIUHEHU ST
21 OO0mas XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpymnmel. ["amoreHs https://m.edsoo.ru/7f41a636
s | o 6
' pyTHIEL. &ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
23| onewesron Vavspy, Aoor, doctop i | 7 ;  BubmoresaloK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
e | o o . | , Do ox
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro o paszneny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3. MeTa/yibl M HX COeTUHEHU S

3.1 OO01re cBOICTBA METAIIJIOB 4 bubmorexa HOK
' m https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7§41a636
Wroro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
N KonuyecTBo yacos Jlara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bubmuorexa [JOK
yesoBeka. Tesa u BelecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAaX MO3HAHUS B XUMUU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboTHI B 1aOOPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucteie BemecTBa B cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2
5 <<l£)a3I[€J'I€HI/I€ cﬁeceﬁ (Ha mpumepe 1 bubmmoreia LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3JIeMEHTHI. 3HAaK! 1 bu6mmorexa [IOK
(CMMBOJTBI) XUMUYECKUX JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuotexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckas hopmyia. BameHTHOCTB
aTOMOB XMMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOcuTeNBHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMAYECKOI'0 dDJIEMEHTA bu6mmoreka [IOK
B COCTUHCHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMHUYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BHUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MaCChl BEIIIECTB. bu6mmoreka [IOK
XUMHUYECKHE YPaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brraucienus konmudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmmorexa LOK
N https://m.edsoo0.ru/ff0d5708
peakiui
Knaccudukanuss XaMUYECKHX peakIui
18 (COC)II/IH(IG):HI/Iﬂupa?;HO)KeHI/IS{ 3a1\12eme11111/1;1 bubmmoreia LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIONETUCT. 0606yIjIeHI/Ie u bubmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HaHUH
20 KonTtponbHas padora Nel o teme 1 bubnuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB BuGmorexa LIOK
21 BO31yXxa. Kucmopoa — aimeMeHT u

npoctoe BeniecTBo. O30H

23
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

dusnyeckre U XUMHYECKHAE CBOKMCTBA

22 KHCJIOpoJia (peaKIuu OKUCICHUS bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 006 okcuaax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopuu ZIqHPOMBIIHJICHpH(f[CTI/I. Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d497a
[TpumeHeHne Kuciopoaa
TennoBoii 3¢ ekt XuMuIecKoi
peaKIu, MOHSITHE O TEPMOXHUMUYECKOM bubnmoreka [JOK
24
YpaBHEHHH, 3K30- U SHIAOTCPMHUUCCKUX https://m.edsoo.ru/ff0d4790
peaKIusx
TormuBo (He(Th, Yroiab U METaH).
25 3arp23He}EHeq1;0311}}lfrxa CIIOCOOBI iro bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckas padorta Ne 3 o reme
26 ((§OHWGHHG u zo6I/IpaHI/Ie KHCJIOpO/JIa bubmuorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonxopon — aneMeHT U mpocToe bubnuoreka [IOK
BeniecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XUMUYECKHEe CBOMCTBA bu6mmorexa [IOK
Bos0opoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCHOTAX U COIAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI MostydeHus BOAOPoa B bubnmnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 mo Teme
31 «ﬁonyqeﬁne " 1::06I/IpaHI/Ie BOZIOpO/A bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 Momnspasiii 00bEM ra3oB. 3aKOH bubmuotexa [JOK
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ABorazapo https://m.edsoo.ru/ff0d542e
B 6péma,
3 bemcersa raia no ero waneerony BuGorexa LIOK
0 M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
B 61e
BHEHU WU Ha OCHOB H
P . pedien N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUI ra30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIIKATOpax https://m.edsoo.ru/ff0d59e2
B .H
5w uenacumensuae pactaops. Maccona buGinorera LIOK
» PacTBOpaL https://m.edsoo.ru/ff0d5b40
JI0J151 BEIIECTBA B PacTBOpE
[TpakTiueckas paborta Ne 5 o reme
«IIpurorosiieHHE PACTBOPOB C bubnuoreka [IOK
38 . . .
orpeIeIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY
39 Konrtponsnas padora Ne2 o teme 1 bubnuoreka [IOK
«Kucnopoa. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiaccudUKaIus, bubnuotexa [JOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
n .
81 merormux, ocromsuns n aporeprs bbmorera LIOK
: P https://m.eds0o.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHue u XUMHYECKUE CBOMCTBA bubmuotexa [JOK
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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OCHOBaHU

https://m.edsoo.ru/ff0d67ca

Kucnotsl: cocras, kinaccudukarmus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : )
15| cnmctnmonysonm e biorera LIOK
. A ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME bubnnorexa [HOK
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['enernueckas cBsA3b MEXKIY KilacCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCITUHCHUI https://m.edso0.ru/00ad9a50
49 O06o0meHre U cucTeMaTr3aus 3HaHUH bubmorexa LIOK
B B https://m.edsoo.ru/00ad9cb?2
K 6ota Ne3
50 "OOSHT(I))EEEII?IZIHIECEIT ie(: rZEI/ITI:ICiHX 1 bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COeTMHEHU N
II
51 | smarsenn snowennon, Tomsmme brGotexa L1OK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JICMCHTOB
n .
EPHUOMYCCKHN 3aKOH 1 BuGmmorexa LOK
52 [Tepuoaundeckas cHCTEMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 Ilepuoibl, TpyNIIBI, TOATPYIIIBI bubmorexa LIOK
PHOABL TPYIHAL TOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubmuotexa [JOK
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snaep. N3oTomsl

https://m.edso0.ru/00ada342

CTpoeHue AIIEKTPOHHBIX 000JI04EK

. bubmunorexa LIOK
55 aTOMOB 3JieMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00adatbc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA I10 €T0 MOJIOKEHUIO B bubnmoreka [JOK
[Mepuoaunyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MeHeneeB — yu€Hblil, enaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubIit ypok. O6001eHNE 1
58 CI/ICTZMaTmZEH;I ?,HaHI/H;1 / 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kontponbnas pabota Ne4 o reme
59 «CTp(I:))eHI/Ie aT(l:))Ma. XuMuyeckas CBSA3b» 1 bubmorexa LIOK
. https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIIEeKTPOOTPULIATETHHOCTH aTOMOB bubnuotexa [JOK
XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHnast xumudeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossspHas XUMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOIsIpHAs XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 CreneHb OKUCIEHUS

https://m.edsoo.ru/00adae28
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OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC bu6mmoreka [IOK
65 1
peakinuu https://m.edsoo.ru/00adb076
bu6 OK
66 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 hgp;IZI;/(r);.ZKdii.ru 100adb076
| e |
HMCTEMaTH3alus 3HAaHUH 110 TeM
t https://m.edsoo.ru/00ad9cb?2
«CtpoeHne aroma. XUMUYECKas CBS3b)
68 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 5

[TPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /1. 1.
MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKHUX IEMEHTOB
IIEPBBIX TPEX NEPUOI0B

JInkBunanus npodenos BIIP o teme
«OTHOCHUTENBbHAS MOJIEKYJIIpHAs U
MOJIIPHAs Macca BELIECTBY

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB
JIuxBunamus npodenos BIIP no Teme
«BBIYUCHAATH MaCCOBYIO JIOJTIO
BEILIECTBA B paCTBOPE»

Bunabl XMUMUYECKOM CBSA3U U TUIIBI
KPUCTaJUIMYECKUX PELIETOK
JIuxBunamus npodenos BIIP no Teme
«HMcnonp30BaHNE XUMUYECKOU
CUMBOJIMKH ISl COCTABJICHUS
YPaBHEHUN XUMUYECKHUX PEAKLIAN

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso0.ru/00adb59e

bubmuorexa [JOK
https://m.edso0.ru/00adb6b6

bu6mmorexa [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel mo teme
«IToBTOpeHue u yriyOneHne 3HaHUIA
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OCHOBHBIX pa3aciioB Kypca 8 Kacca»

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ XHUMHUYCCKUX

6 peakuii o pa3IMYHBIM MTPU3HAKAM. bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XUMHYECKOM
7 peaKkuuu. HOH?II;I/IC 0 TOMOTCHHBIX U bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIIUIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.

8 @DakTOpHI, BIUSIONME HA CKOPOCTh bubnnoreka [JOK
XMMHAYECKON PEaKIUK U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTI'O0 PaBHOBECHUSI

9 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakiun https://m.edsoo.ru/00adcade
Teopust 2IEKTPOJIUTHUECKON

10 HHCSLHH&HHH?CHHLHHBIICﬂa6He bubanorexa LOK

https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHblE ypaBHEHUS peaKkIUi bubmorexa IOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHMI B CBETE NPEICTABICHUM bubmorexa LIOK
N https://m.edso0.ru/00add5d8
00 PIIEKTPOTUTUIECKON AUCCOIUAIIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 npeAcTaBiIeHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIT

14 [TonsiTe o runponuse conen bubmorexa [OK

https://m.edsoo.ru/00add9d4

15 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK

3HAHUH
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[TpakTuyeckas padora Ne 1.

16 «Penienne 3KcepuMEHTATBHBIX Bu6mmorexa LIOK
https://m.edsoo.ru/00addbfa
3aau»
KonTponbnas padota Ne2 mo Teme
17 «3JI€II()TpOJII/ITI/Ip‘IeCKa$I JYCCOIMAIHS. 1 bubmorexa HOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
OO01as xapakTepUCTHKA raJOreHOB.
18 XI/III\TI/I‘-IGCKI:/IC CBI;ﬁCTBa Ha IpuUMepe Bubmorexa LIOK
https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopon. ComnsiHas KUCIOTa
19 XI/IMII/)IquIfI/I: CIBLoﬁCTBa nonyquI/Ie’ Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas padora Ne 2 o Teme
20 «TlionyquI/Ie COIjIHHOfI KHUCIIOTHI Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSM
21 XUMHYECKUX peal}:inﬁ €CJIA OUH U3 bubmorexa [JOK
’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnuotexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
23 HaxoxneHue cepsl U €€ COeTMHEHUN bubnuoreka [IOK
B IIpUpoJie. XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
CephI
24 CepoBonopo, ctpoeHue, Gpu3nuecKre bubnmoreka [JOK
Y XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcupl cepbl. CepHasi KHCIIOTA, bubmuotexa [JOK

¢bu3nyecKkre U1 XUMHUYECKHE CBONCTBA,
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IIPUMEHEHHE

Xumudeckue pe€aKkuuuy, JCKalue B
OCHOBC IIPOMBIIIJICHHOT'O crocoba
IMOJIYYCHUA CepHOﬁ KHCJIOTHI.

bubmuorexa [JOK

26 XuMHYECKOE 3arpsi3HEHHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEAUHEHUSIMHU
cephl

97 Brruucnenue MaccoBoi J0JIM BBIXO/1a bubmuorexa [JOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa SJIEMEHTOB

28 VA-rpynimsl. A30T, paclipoCTpaHEHHE bubnnoreka [JOK
B IIpupo/e, GU3NIECKHE U https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AMMuak, ero ¢puznueckue u

29 XI/IMI/I‘IG(;KI/IC Cq];OﬁCTBa MOJIy4€HUE U Bubmiorexa LIOK

’ https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas padora Ne 3 o Teme
30 «l?lonyquI/Ie al\fMI/IaKa U3Y4YECHHE €TI0 bubamorexa IOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KuCioTa, €€ pru3nueckue u bubnnorexka [JOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 ynoOpeHnidi. XuMH4IecKoe " Bubmiorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Karolei cpebl
COCMHEHUSIMH a30Ta
33 dochop. Oxeun dochopa (V) u bubnmnorexa [JOK

dbocdopHas kucnora, pusndeckue u

https://m.edsoo.ru/00adf68a
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XHUMHUYCCKUC CBOfICTBa, IMOJIYYCHHUC

Hcnons3zoBanne pocdartoB B KauecTBe
MUHEPAIbHBIX YI0OpEHHIA.

bubmuoreka [JOK

34 3arpsi3HEHUE PUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pactipocTpaHeHHE B
35 npnpiuz E)I/IBI/III){eCKII)/Ie 1 XUMUYECKHE bubmmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepona, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTUYECKHE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriaepoaa (IV)
37 VronpHas KUCIoTa U €€ COIn bubmmorexa LIOK
https://m.edsoo.ru/00ae006c¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losrydeHue yrieKucioro rasa. bubnnoreka [JOK
KauecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIC TTOHATHUS 00
39 oprpaHquCKHX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coenuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padborta Ne 5. Pemenne
41 9KCIIEPUMEHTANBHBIX 33724 10 TeMe bubmuorexa [JOK
«BakHeime HeMeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHH S
42 Kontponbras padota Ne3 mo teme 1 bu6mmorexa [IOK
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«BaxxgeuIme HeMeTaJIbl U UX
COCTUHEHUI»

https://m.edso0.ru/00ae0e18

OO01mmas XxapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJUIOB.
Meraunueckas CBsi3b U

bubmuorexa [JOK

43 METaJTIMYeCKast KPUCTAJUINIeCKast https://m.edsoo.ru/00ae103e
pemérka. @u3ndyeckue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt Bubmiorexa LIOK
N https://m.edso0.ru/00ae1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTydeHHs
MetaiioB. CriaBel. Beraucienus mo
45 YPABHEHUSAM XUMHUYECKUX PEaKIIAN Bubmiorexa LIOK
’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecH
46 [TonsiTHE O KOPPO3UH METAIIOB bubmorexa IOK
https://m.edsoo.ru/00ae1278
47 [IleouHbIE METAIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [{e0yHO3EMENBHBIE METAILIIBI — bubnunoreka [JOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxuelmnme coenMHEHNS KAJIbIU bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o00meHre 1 CHCTEMaTH3aIIHs

3HAHUH
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JKEcTKOoCTh BOABI U CIOCOOKI €8

bubmuoreka [JOK

52 yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 "}IrzéCTKOCTL BOf[BI 1 METOMEI € bubmorexa HOK
. https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 ATTOMUHI bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
%6 Aeneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJIH Keje3a bu6mmoreka [JOK
(IT) u xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cCHCTeMaTH3aIs
3HAHUU
[IpaxTuueckas padbora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuorexa [JOK
«BaxkHeiine MeTauIbl U UX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Beruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHid, €CJIN OJIUH U3
60 peareHToB JiaH B U30BITKE WU bubnuotexa [JOK
COJCPKUT PUMECH. BhraucieHus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJIa MPOIYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
62 KontponsHas pabora Ne4 o reme 1
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«BaxgelIme MeTayuibl U X

COCIMHEHUS
63 BemwecrBa u marepuassl B 1 bubmumorexa [IOK
MOBCETHCBHOM JKU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMI/I‘IGCKOCuBan}ISHeHI/Ie 1 bubmuorexa [JOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennn 1 bu6mumorexa [IOK
HKOJIOTHYECKUX MTPOOIEM https://m.edso0o.ru/00ae4270
66 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [HJOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O60011eH1E U 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6001meHne u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBHIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIbHOI ITPOI'PAMMBI

8 KUIIACC
Kon N "
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
NpoBepsIeMoOro
o0pa3oBaHus
pe3yjabrara
1 [To Teme: «IlepBoHauaIbHBIE XUMHUECKUE TTOHITHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSITHI: aTOM, MOJEKYJa, XUMHUYECKHH 3JIE€MEHT, IPOCTOE BEILIECTBO,
CJI0)KHOE BELLECTBO, CMECh (OJHOPOJIHAsI U HEOJHOPOJIHAs), BaJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHas
11 Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JisI XUMHYECKOrO 3JIEMEHTa B COEIWHEHUH,
' MOJIApHBIA 00BEM, XMMHUYECKas peakuusi, Kiaccu(puKalus peaklui: peaklUH COEAUHEHHUS, PEaKLUH pa3IoKeHUs,
peaKuuu 3aMelieHus, peakiud OOMEeHa, HK30- U DHAOTEPMUYECKUE PEAKIUH, TEIIoBOH 3 (EeKT peakiuu, pacTBOp,
MaccoBas J10Jis BeulecTBa (IIpOLeHTHAs KOHIIEHTpaI|sl) B pacTBOpe
19 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH U MPUMEHSTh 3TU MOHITHS MPU ONMMCAHUU BEUIECTB U
' UX TIPEBPALLECHAN
13 HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX peaKuil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO YYEHHS,
' 3aK0Ha ABOrazpo
1.5 OTIPEETSATH BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMUYECKUE peaKlnu (MO YHUCIY M COCTaBy YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
' addexry)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
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1.8

BBIYUCIIATE MaCCOBYIO JOJIHO XUMUYCCKOI'O 3JIEMCHTA 110 cbopMyne COCIHUHCHUA,

1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BELIECTBA B pacTBOPE
110 MPUMEHATh €CTECTBEHHOHAYYHBIC METOJbl IMO3HAHUA — HAONIOJCHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT
' (peanbHBIN 1 MBICIICHHBIN)
2 [To Teme: «BakHelme NpeACTaBUTEIIM HEOPTAHUUECKUX BEILIECTBY
2.1 pacKpbIBaTh CMbICII OCHOBHBIX XUMHUYECKUX MTOHATHI: OKCHJI, KUCIOTA, OCHOBaHUE, COJIb
2.2 OTIpeAEIATh MPUHAICKHOCTD BEUIECTB K OMPeIeIEHHOMY KJIacCy COeAMHEHUM 1o popmynam
2.3 KJIacCCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA
24 XapaKTEePU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIK/IAs OIMHMCAHHE
' MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUN
25 MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKaHUSA
' XUMHUYECKUX PEBPAILECHUN B PA3JIMYHBIX YCIOBUSIX
ClIeIoBaTh MpaBUiaM TOJb30BaHUS XMUMHUYECKON TMOCYyIOW U JabOpaTOpHBIM O0OpyIOBaHMEM, a TaKXe MpaBHUIaM
oOparieHus ¢ BENIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU 1O BBITIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO
26 MOJIYYEHUI0O U COOMpAHUIO Ta3000pa3HbIX BeHIECTB (BOJOpPOAAa M KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
' ONpeIeIEHHON MacCOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U IIPOBOJUTH XUMUYECKHE KCIIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO WHANKATOPOB (JTakmyc, QeHoI(TaNenH, METUIOPAHX U
Apyrue)
2.7 MIPOBOJUTDH PACUYETHI IO YPABHEHUIO XUMUUYECKON pEaKLIMU
3 [To Teme: «llepuoanueckuit 3akon u Ilepuonnueckas cucrema xumuueckux snemeHToB /. 1. MenneneeBa. Ctpoenue
aTOMOB. XUMUYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUM
3.1 pPacKpbhIBaTh CMBICT OCHOBHBIX XWMHUYECKHX MOHATHHA: SAPO aToMa, IJIEKTPOHHBIA CIION aToma, aTOMHas OpOWTalIb,
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paguycC atoMa, XUMHYECCKas CBA3b, IMOJIAPHAsA W HEIOJJAPHAsA KOBAJICHTHAsA CBA3b, DJICKTPOOTPHULIATCIBHOCTH, MOHHAA

CBsA3b, HOH, KATUOH, aHNOH, CTCIICHb OKHCJICHHUA

3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE HIIEMEHTHI
33 OINKCBHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢Gopmy lleproauueckoil cHCTEMBbl XUMHUYECKUX 3JIEMEHTOB: Pa3U4aTh
' HOHATHSA «TJIaBHas moArpynna (Arpymmna)» u «mobo4nas noarpynna (brpynma)y, «Masie» 1 «O0IbIIHe» NePUOIbI
34 packpbiBath cmbichn [lepuomuueckoro 3akona [I.M. MenneneeBa: AeMOHCTPUPOBATH IOHWMAaHUE IEPHOANYECKON
' 3aBHCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IoJioxkeHus B [lepnonndeckoii cucteme
COOTHOCHTH 00O3HA4eHUs, KOTOpble MMeroTcs B Tabnmue «llepmommyeckas cuctema xumuueckux snementos J[.U.
3.5 MeHnzeneeBa» ¢ YHUCIOBBIMH XapaKTEPHCTHKAMU CTPOCHHS aTOMOB XMMHYECKHX 3JJIEMEHTOB (COCTaB W 3apsi spa,
o0111ee YMCIIO AIEKTPOHOB M PACIIPECIICHIE UX 0 AIEKTPOHHBIM CIIOSIM)
3.6 OIPEIETATh CTENEHb OKUCIICHHS JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
3.7 OIPEACTATh BUJI XUMHYECKOH CBSI3U (KOBAJICHTHAS U HOHHAs) B HEOPraHUYECKHX COCTUHEHUIX
9 KJIIACC
Koxa . .
IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111€ro
NpOBepPsIeMOro
o0pa3oBaHus
pe3yJabTara
1 ITo Teme: «BemecTBO M XUMHUECKas peaKIHs»
PacKpbIBaTh CMBICI OCHOBHBIX XUMHMYECKHX IOHSITHUH: PacTBOP, 3JEKTPOIUTHI, HEIIEKTPOJIUTHI, IEKTPOIUTHUYECKAs
JIFICCOTIMAITS, PEAKII HOHHOTO 0OMEeHa, KaTaln3aTop, XMMHUECKOE PaBHOBECHE, O0OpAaTUMbIE H HEOOPaTUMBIE PEaKITiH,
1.1

OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE ~ PEAKLUU, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHME M  BOCCTAHOBIICHHUE,
aIIOTPONHUsl, aM(POTEPHOCTh, XUMHUECKasl CBSI3b (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKas), KpUCTAJUIMUECKas peueTka,

CIIJIaBbl, CKOPOCTb XUMHYECKOH pcaknuuu
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HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYECKUX MMOHATHHA U IIPHUMEHATD OTU IMOHATHA IIPHU OIIMCAHWHU BCIICCTB U

L2 UX IPEBPALLECHAN
13 COCTABIISITh YPABHEHUS HIICKTPOJIUTHUYECKON TUCCOIMALMU KHUCIIOT, IIEIO4Yeld U COJIel, TOJHbIE W COKpaIlEHHBIC
' YpaBHEHUsI peakI1ii HOHHOro oOMeHa
14 PacKpbIBaTh CYIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH TOCPEACTBOM COCTABICHUS JIEKTPOHHOro OanaHca
- 9TUX peaKUUi
1.5 MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PeaKInu
2 ITo Temam: «HemeTawibl ¥ X COEMUHEHUI» U «MeTaJUIBI U UX COEIUHEHUS)
21 XapakTepu3oBaTh (OMUCHIBaTh) OOIIKME M CHENM(PUUECKHEe XMMHUYECKHE CBOWCTBA MPOCTBIX M CIOXKHBIX BEILECTB,
' MOJITBEPK/1asi ONTMCAHHUE TIPUMEPAMH MOJIEKYIJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMHUYECKUX PEaKIIHiA
29 COCTABIISITh ypPaBHEHMS PEAKIHA, MOITBEPKJAIONINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKAY BEIIECTBAMHU
' pa3IUYHBIX KJIACCOB
93 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTHM OT MX CTPOEHHs, BO3MOXKHOCTH TPOTEKAHHs XHUMHYECKHX
' MIPEBpAIEHHUH B Pa3INYHBIX YCIOBUSIX
ClIeZIOBaTh TpPaBWJIAM TIOJB30BAHUS XMMHYECKOH IOCYM0H W J1a0OpaTOpHBIM OOOPYIOBaHUEM, a TaKKe IpaBHIIaM
2.4 oOpallleHusl C BEIIeCTBAMH B COOTBETCTBHM C MHCTPYKIMSIMHU 1O BBIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OMBITOB IO
MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO ra3a)
MPOBOJIUTHh PEAKIINH, MOITBEPIKAAIOININE Ka4eCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM ITYTEM
2.5 XJopua-, Opomua, woauz, kapOoHaT, ¢docdar, cuIMKaT, Cyiab(ar, THIPOKCUAUOHBI, KATHOHBI aMMOHHS, HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB
3 ITo Teme: «XuUMUS M OKpY’KarolIasi cpeiar
3.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYeckux nmoHATHii: [1/IK BemecTBa; KOppo3ust METaIOB
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3.2

INPUMEHATh OCHOBHBLIC OII€palln MBICITUTEILHON ACATCIIBHOCTH — AaHaJIM3 W CHHTE3, CPaBHCHUC, O606H_I€HI/IG,
CUCTCMATU3AallUI0, BBIABJIICHUC HNPUYNMHHO-CICACTBCHHBIX CBs3CH — AJid U3YUYCHUA CBOICTB BCIICCTB U XHMMHYCCKHUX

peaKuHﬁ; C€CTCCTBECHHOHAYYHBIC MCETOJAbl IIO3HAHUA — Ha6J'IIO,[[eHI/Ie, HU3MEPCHUE, MOJACIIMPOBAHUC, ISKCIICPUMCHT

(peanbHBIN 1 MBICIICHHBIN)
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ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 IlepBoHayaIbHbIE XUMUYECKUE TTOHATUS
11 IIpeamer xumun. Ponp XuMuu B )KU3HU 4esloBeKa. XUMHUS B cUCTeMe HayK. Tena u Bemectsa. GU3nyecKkue CBOMCTBA BEILIECTB.
' ArperaTtHoe COCTOSIHME BEILECTB
1.2 [TonsaTue o Meronax Mo3HaHus B XUMUK. YncTeie BeniecTBa M cMecH. CriocoObl pa3esieHus cMecei
. ATOMBI U MOJIEKYNbl. XUMUYECKHE 371eMEHTbl. CHMBOJIBI XMMUUECKHUX 3JIEMEHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUCHHE
14 Xumnueckas Gopmyina. BaJeHTHOCTE aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BellecTB. OTHOCUTEIbHAS
' aToMHasi Macca. OTHOCUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBas J10J1s1 XMMUYECKOT0 3JIEMEHTA B COEAMHEHUN
L5 KommuectBo BemecrBa. Monb. MonsipHass Macca. B3auMOCBSI3b KOJMYECTBA, MAaCChl M YUCJa CTPYKTYPHBIX €IMHUI] BEILIECTBA.
' Pacuétsl o popmMynaM XMMUYECKHX COEAMHEHHUH
16 DU3NYECKUE U XUMUYECKHE SABICHUSA. XUMUYECKas peakuus U €€ MpU3HaKku. 3aKOH COXPAHEHHs MacChl BEIECTB. XUMUYECKUE
' ypaBHeHuUs. Knaccudukaiys XuMHUYECKUX peaklnil (COeAMHEHUS], Pa3JIokKEeHMs, 3aMEIleHUs, 0OMeHa)
XUMHUECKUI 3KCIIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOH MOCy[oH, ¢ mpaBujiamMu paOoThl B J1abopaTopuu M NpHEMaMU
oOpatieHust ¢ J1aOOpaTOpHBIM OOOpPYIOBAaHUEM, W3YYEHHME U ONUCaHUE (PUINYECKUX CBOMCTB OOpa3lOB HEOPraHMUYECKUX
BEIIEeCTB, HaOmoieHne pu3nueckux (TIaBlIeHUE BOCKA, TassHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KMIIEHUE U KOHJEHcalus
1.7 BOJbI) U XUMHUYECKUX (TOpPEHHME CBEYM, MPOKaIMBAaHHUE METHOW MPOBOJIOKH, B3aMMOJIEHCTBUE MeJla C KUCJIOTOM) SIBJICHMIA,

HaOII0ZIeHWe W ONHMCAaHWE MPHU3HAKOB MPOTEKAHUS XMUMMYECKMX peakiuil (pa3iokeHue caxapa, B3aUMOJICHCTBUE CEPHOIL
KHCIIOTHI C XJIOpUAOM Oapus, paznoxeHue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMoJIeHCTBUE kKejle3a ¢ paCTBOPOM COJIU

meau(Il), m3yuenune cmocoOoB pasneneHus cMecedl (C MOMOIIbID MarHuTa, (DUIBTPOBAaHUE, BHIAPUBAHME, JUCTUILISALNSA,
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xpomatorpadusi), TpPOBEICHHE OYNCTKH IOBAPEHHOW COJIM, HAOJIOJICHWE W OINHCAaHWE pPE3yJbTAaTOB IPOBEACHUS OIBITA,

WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJesieil MOJIEKY (I1apOCTEPKHEBBIX )

2 Baknenmme npencTaBuTeNId HEOPraHMUECKUX BEILECTB
Bo3ngyx — cmech raszos. CocraB Bo3ayxa. Kucinopon — anemeHT u npoctoe BewecTBo. HaxoxkaeHue KuCIopoaa B IPUPOJE,
2.1 ¢busnyeckue nu XMMHUYeckue cBoiicTBa (peakuuu ropenus). Okcuasl. [Ipumenenne kucnopoaa. Criocodbl NOIy4YEHUS KUCIOPOAA
B J1a0OpaTOpUH U MPOMBIIIIEHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H — amioTponHas Mo (UKaIs KHCI0poaa
95 TernoBoit 3P PeKT XUMUUECKOH peaKkIiy, TEPMOXHUMUYECKHE YPAaBHEHHSI, 9K30- U SHAOTEPMHUECKUE peakuuu. TOIIMBO: yroib
' U MeTaH. 3arpsi3HeHHe BO3/lyXa, yCUJICHHE NapHUKOBOIO 3 QeKTa, pa3pylieHre 030HOBOT'O CII0s
23 Bonopon — anemeHT u nnpocroe BetectBo. Haxoxaenue Boioposia B npupoe, GU3HYecKue U XMMUUYECKHE CBOIMCTBA, PUMEHEHHE,
' crocoObI noyueHusi. Kucnorsl u comnu
2.4 Moutsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM
®dusnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PacTBopel. HachllieHHBIE 1 HEHACHIIIEHHBIE pACTBOPBL. PacTBOpUMOCTH
2.5 BELIECTB B BoJe. MaccoBas 10151 BelecTBa B pacTBope. XMMHUECKHE CBOMcTBa BoJbl. OcHOBaHus. Ponb pacTBOpoB B ipupoie
U B )KM3HU uernoBeka. KpyroBopot Bojbl B mpupoie. 3arps3HeHre NpUpoAHbIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOJ
Knaccudukanus Heopraunueckux coeauHenuil. Oxeuapl. Kiaccuduxanust okcumoB: coieodpa3zyronue (OCHOBHbIE, KUCIOTHBIE,
2.6 amdoTtepHble) U HecoseoOpasyrone. Homenknarypa okcuios. @u3znyeckue M XMUMUYECKHE cBOMCTBa OkcuaoB. [lomyuenue
OKCUI0B
97 OcnoBanus. Knaccudukanus ocHoBaHMA: MIENOYM M HEpacTBOpUMBbIE ocHOBaHMsA. HoMeHknaTypa ocHoBaHMM. Pusnyeckue u
' XUMHYECKHE CBOKCTBA OCHOBaHMM. [lonyyenne ocHOBaHUI
28 Kucnotsl. Knaccupukanusa kucinor. Homenknatypa kucinor. @usndeckre U XMMUYECKUE CBOMCTBA KHUCIOT. Pan akTUBHOCTH
' MeraiuioB H.H. bekerosa. [lonmyuenue kuciaor
2.9 Comu. Homenknarypa coneil. @usnueckue u XuMudeckue cBoiictaa cosel. [lonydenue coneit
2.10 I'eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPraHUYECKUX COCIUHEHUN
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2.11

XUMHUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIPEIEICHUE COAEPKAHMUS KHUCIOpoAa B BO3AYyXE, IOIY4YeHHE, cOOMpaHHe,
pacro3HaBaHHE€ M H3yYEHHE CBOICTB KUCIOpOJa, HAOIIOJEHHE B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOJOM M YCJIOBUSA
BO3HHUKHOBEHHUS U MIPEKpALICHIS TOpeHus (TI0)Kapa), O3HAKOMIICHUE C 00pa3IlaMH OKCHUJIOB M OMTUCAHKE UX CBOWMCTB, MOJIyYCHHE,
coOupaHue, pacrno3HaBaHUE U HM3yUEHUE CBOWCTB BOJOpojAa (ropeHue), B3aumojneicTBue Bojopona ¢ okxcuaoM wmenu(Il)
(BO3MOXXHO HCIIOJIB30BAaHUE BUIACOMATEPHAIIOB), HAOIMIOACHHE 0O0pa3loB BEIIECTB KOJIWYECTBOM | MOJb, HCCIEIOBaHHE
0COOCHHOCTEH PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTBIO, MPUTOTOBIIEHHUE PACTBOPOB C ONpPEAEIEHHONW MacCOBOM
JI0JIed pacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBHE BOJABI C METa/UIaMU (HATpUEM M KaJlbLIMeM) (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB), OIpECIIEHHe PACTBOPOB KHUCJIOT M IIEIOYEH C TOMOIIBIO WHIUKATOPOB, HCCIENOBaHHE 00pasloB
HCOPraHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB, H36J’IIOI[CHI/I€ HN3MCHCHHSA OKpaCKM HHAWKATOPOB B pacTBOpax KHUCIOT U
mienoued, u3ydeHue B3aumonercTBus okcuaa Meau(ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KUCIOT C MeETalslaMu, peakuui
HEUTpaIu3allu, MOJyuYeHNe HEPAaCTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJHOTO METaJlla JIPYTUM M3 pacTBOpa COJIM, PEIICHHE

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC «BayxHeHIe KJ1acchl HCOPIraHUYCCKUX CO@HHHGHHﬁ))

[Tepuoanueckuii 3akon u [lepuoanueckas cucrema xumuieckux 3meMenToB .M. MenneneeBa. CtpoeHue aToMOB. XUMHUECKast

cB:13b. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC peaknuuu

3.1

IlepBble TOMBITKM KiIacCU(PUKALMM XUMHUYECKUX 3JIeMEHTOB. IloHATHE O Trpynmax CXOJHBIX 3JE€MEHTOB (ILEJIOYHBIE U
IIEJIOYHO3EMENbHBIE METaJUIbl, TaJlOTE€Hbl, WHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCHABI U

THUAPOKCHUBI

3.2

[lepuonnueckuit 3akoH. Ilepmonuueckass cucrema xumuueckux »sieMeHToB JI.MI. Menneneea. KoporkonepuogHas u
mHHOTiepuoaHas ¢opmbl [lepuoandeckoit cuctembl xumuueckux saemeHToB .M. Menneneesa. Ilepuoasl u rpymibl.

Ddu3nuecKuil CMBICIT MOpAAKOBOIO HOMEpPA, HOMCPOB IIEpHUOAa U I'PYIIIbI 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aToMHBIX sjep. M3orombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX 000JIOYEeK aTOMOB mepBbIX 20
XUMHYECKUX aieMeHTOB Ilepuonnueckon cucrembl .M. MenpaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO 3JEMEHTa MO €ro

nonoxkeHuto B Ilepuonuyeckon cucreme .M. Menneneena
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3aKOHOMepHOCTI/I HU3MCHCHHUA paJuyCa aTOMOB XHUMHYCCKHUX 3BJICMCHTOB, MCTAUIMYCCKHUX W HCMCTALNIMYCCKHUX CBOMCTB IIO

3.4 rpynmnam u nepuonam. 3Hauenue llepuoauyeckoro 3akona u lleprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJI Pa3BUTH
Hayku U npaktuku. [.1. MenzaeneeB — yu€Hblil U rpaKJaHUH
35 Xumnueckasi cBsi3b. KoBasieHTHast (mojsipHass M HEMOJIApHAsi) CBS3b. DJIEKTPOOTPULIATEIBHOCTh XMMHYECKUX 3JIEMEHTOB.
' HNounnas cBs3b
36 Crenenb okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl oKucaeHus U BOCCTaHOBJICHUSI. OKUCIUTENN U
' BOCCTaHOBUTEIHN
XUMUYECKUH AKCIEPUMEHT: U3YYeHHE OOpa3loB BEIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJCIHCTBHE TUIPOKCHUIA IIMHKA C
3.7 pacTBOpaMu KHUCJIOT M UIEJOYEH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIMX HPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHS )
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 BemecTBo n xummndeckas peakuus. [loBropenune
[Tepuonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux osiemeHToB J[.M. MenneneeBa. CTpoeHue aToMoB.
1.1 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kausl, KAIbIUA U UX COCAMHEHUH B
COOTBETCTBUHU C MOJOKEHUEM dJIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB
CrtpoeHue BeliecTBa: BUIBI XUMUYECKON CBsI3U. THUIBI KPUCTATMYECKUX PEIMIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA
19 KPUCTANTUYECKON pPEmETKA U BUAA XUMHUYECKOW cBsizu. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHUYEeCKHX BEIIECTB
' (MexxmyHapoJiHass U TPUBHAJbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KjaccaM HEOPTaHWYECKHX
COEAMHEHMH, TCHETUYECKAS CBSI3b HEOPTaHUUECKUX BEILIECTB
1.3 Krnaccudukanus XuMH4eCKHX peakiuii o pa3IMYHbIM MpU3HAKaAM (T10 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO
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14

1.5

1.6

1.7

TerioBoMy 3G (deKTy, Mo H3MEHEHHIO CTCNCHEeW OKUCICHHS XWMHUYECKUX JJEMEHTOB, MO OOpaTUMOCTH, IO YYACTHIO
Karajau3aTopa). DK30- U HHAOTEPMUYECKHE pEeaklUH, TepMOXHMMHUYECKHEe ypaBHeHMs. [loHSATHE O CKOPOCTH XMMHYECKOM

peakiuu

[Tousitue 00 O6paTI/IMBIX u HCO6paTI/IMbIX XUMHYCCKUX PCaKIUAX. IlonsiTHE O TOMOI'CHHBEIX H TCTCPOrCHHBIX PCAKIUAX.
IlonsTHE O XMMUYECKOM PaBHOBCCHUHU. (DaKTOpBI, BJIMAIONIHUEC HAa CKOPOCTH XUMHYSCKOM PE€aKIMK U IOJOXKCHHUE XUMHUYCCKOI'O

paBHOBECHS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKuuu, SHGKTpOHHHﬁ OajaHc OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pE€aKuuu.

CocraBieHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA SJICKTPOHHOI'O OanaHca

Teopust 2yIEKTPOIMTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPoUThl. KaTHOHBI, aHMOHBI. MexaHu3M AUCCOLUAIU
BELIECTB C Pa3IMYHBIMH BUAAMH XUMHUYECKOH cBsizu. Ctenenp aucconuanuu. CuiibHbIE U cialble >IEKTPOIUTHL. Peakiuu
MOHHOTO OOMeHa. YCNOBHS NMPOTEKAHUs PEaKIUii MOHHOTO OOMEHa, TOJHBIE U COKpAIIEHHbIC MOHHBIC YPaBHEHUS PEaKIUil.
CBoiicTBa KHCIIOT, OCHOBAHUI U COJICH B CBETE MPEACTABICHUN 00 dIEKTPOIUTHYECKOH quccoruanui. KauecTBeHHbIe peakinu

Ha HoHbL. [loHATHE O rUIpOIHN3E CONen

XUMHYECKUMN OKCIICPUMCHT. O3HAKOMJICHUEC C MOJCIAMU KPUCTAJNITMICCKUX peHIéTOK HCOPraHNM4YCCKUX BCUICCTB — MCTAJIJIOB U
HeMeTayioB (rpaduTa M aamasa), CIOKHBIX BEIIEeCTB (XJI0puJa HAaTpHs); UCCIIEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH
peaknuy OT BO3JCUCTBHUSA DPA3IMUYHBIX (DAKTOPOB; HCCIEAOBAHNE DSJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IpoIecca
JUCCOLMALMM  KUCIIOT, INeido4ed W cojedl (BO3MOXHO HCIOJb30BAaHUE BHUIEOMATEPUANIOB); TPOBEJICHHE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHUsl pPeakuil MOHHOTro oOMeHa (0Opa3oBaHME OcCajKa, BbIIEJIEHHE rasza, oOpa3oBaHHE
BOJIbl); ONBITOB, WJUTIOCTPUPYIOUIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMi (TOpeHue, peakluu pas3sioKeHUs,
COG}II/IHeHI/IH); pacCiio3HaBaHUE€ HCEOPTraHUYCCKUX BCIICCTB C IMOMONIBKO Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI; PCHICHUC

OKCIICPUMCHTAJIbHBIX 3aJia4

HemeTannsl 1 UX COeAUHEHUS

2.1

OO6mass xapakTepucTuka rajgoreHoB. OcCoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue Hu
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2.2

2.3

2.4

(¢u3nuecKkrue CBOWMCTBAa MPOCTHIX BEIIECTB — TaJIOTCHOB. XHMMHYECKHME CBOWCTBA Ha MpUMEpe XJopa (B3auUMOJCHCTBUE C
MeTaJlJlaMH, HeMeTallaMu, Hiesnouamu). XinopoBoaopoa. CosnsiHas KUCIOTa, XMMHUECKHUE CBOMCTBA, MOJTYYeHHUE, IPUMEHEHHUE.

JleiicTBHE XJI0pa U XJIOPOBOJIOPO/ia HA OPTaHK3M uelloBeKa. BaskHelme XJI0pu/ipl U UX HaXOXKIEHUE B IPUPOJIE

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIC CTEICHU OKHUCIICHUS.
Crpoenue u (pu3nyuecKrue CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJIJIOTPONHBIE MOAU(DUKAIINN KUCIOPOa U CEPHI.
Xumuueckue CcBoicTBa cephl. CepoBOIOpPOMA, CTpOeHUE, (PU3NYECKHE U XUMUYECKHE CBoMcTBa. OKCHIBI Cephbl Kak
MPEICTAaBUTENIN KUCIOTHBIX OKcUIoB. CepHasi KHUCIIOTa, (PU3MYECKHME U XMMUYECKHE CBOMCTBa (0OOLIME KaK IMPEACTaBUTEIS
KJlacca KUCIOT U crenrduyeckue). XUMUYECKUE PeaKlny, JeKallie B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MOTyYeHHUs] CEpHOM
kucnoThl. [Ipumenenue. Conu cepHOM KUCIIOTHI, Ka4eCTBEHHAs peakius Ha cynbdar-noH. Haxoxmaenue cepsl U €€ CoeTMHCHUN
B nipuposie. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOMIeH Cpebl COSTUHEHUSIMH Cepbl (KUCIOTHBIE JTOK/IH, 3arpsi3HEHUE BO3/IyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTETICHH OKUCIEHUSA. A30T,
pacmnpocTpaHeHHue B pupoe, pusndeckre u XuMuieckue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero (hu3ndeckue u
XUMUYECKUE CBOMCTBA, MoJiydeHHe U mpumeHeHue. Conn aMMOHUS, UX (PU3NYECKUEe W XMUMHYECKHUE CBOWMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiys Ha MOHBI aMMOHUSA. A30THAsI KUCIIOTa, €€ ony4deHune, (pu3ndeckre 1 XMMHUUECKre CBOICTBa (0011e Kak
MpeACTaBUTENS Kacca KUCIOT W crnenududeckue). Mcnonb3oBanne HUTPATOB U COJEH aMMOHHS B KaueCTBE MHUHEPATbHBIX
ynoopenuit. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIel Cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC JOXIH, 3arpsSI3HEHHE BO3yXa,

MTOYBBI U BOJIOEMOB)

®docdop, amtorponnasle Mogudpuxanuu (ocdopa, ¢puzndeckue n xumuuyeckue cpoiictBa. Okcun gocdopa(V) u dochopnas

KHCJI0Ta, (I)I/I3I/I‘-IGCKI/IC 1N XUMHYCCKHEC CBOﬁCTBa, TOJIYYCHUC. Hcnons3oBaHue (I)OC(paTOB B KaUC€CTBC MUHCPAJIbHBIX y,[[O6pCHI/Iﬁ

2.5

Obmast xapakTtepuctuka d31aeMeHTOB [VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHW OKHUCICHHS.
VYriepoa, amioTporHble MOAU(PUKAIIMK, PACTIPOCTPAaHEHUE B MpUpoje, (HU3UYECKHEe M XHMHUYECKHE CBOMCTBA. AJCOpOITHSI.

Kpyrosopor yrnepoga B mpupoge. Okcuabl yriepoia, UX (U3MYECKHe M XMMHUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIC
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OpPraHU3MBbl, TOJY4YCHHE W TPUMEHEHHE. OKOJOTHMYeCKHe NpoOIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepoma(lV); rumoresa
r7100aJbHOTO MOTEIUIEHUs] KIMMAaTa; MapHUKOBBIM >PQeKT. YroiapHas KUCIOTa M €€ COMU, MX (PU3MUECKHUE U XUMHUYECKHE
CBOWCTBa, IMoJlyueHHEe M NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-MOHBL lMcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SHCTBE

2.6

[lepBoHayasibHbIE MOHSATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJICH, aleTHIIEH,
3TaHOJ, TIUIEPUH, YKCYCHasi KucioTa). X coctaB u XxumMudeckoe ctpoeHue. [loHaTHe 0 OMONOrMYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaX — M HUX POJHM B JKU3HM 4YejoBeka. MaTepuanibHOE €IMHCTBO OPraHMYECKUX W HEOPTraHMYECKHX

COETUHEHUN

2.7

2.8

Kpemuuii, ero gusnyeckre u XUMUYECKHE CBOICTBa, Mody4yeHHe U npumeHenue. CoennHeHus kpeMHus B npupope. OOuue
npeactaBieHuss 06 oxcuae kpemHusA(IV) u kpemHueBoil kucnote. CHUIUKATBl, UX HCIOJIB30BaHUE B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH. BajkHeHIe CTpOUTENbHbIE MaTepualbl: KepaMHUKa, CTEKIIO, LIEMEHT, OeToH, xene300eToH. I[TpoGiieMsr

0e30I1acHOTO HCIIOJIb30BaHMS CTPOUTCIIBHBIX MATCPHUAJIOB B HOBCGI[HGBHOfI KHU3HHU

XUMUYECKUI HKCIEPUMEHT: M3y4eHHE OOpa3l0OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCJIOTBI; IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX MPOTEKAHHUS; OMBITHI, OTpa)karoliue (U3NYecKue H
XMMHUYECKHE CBOWCTBAa TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BMJIEOMATEPHAIIOB); O3HAKOMIIEHHE C
o0pa3uaMu XJIOpUAOB (rajJlOTeHUJIOB); O3HAKOMJIEHHE C oOpas3laMu cepbl M €€ COEIMHEHUSMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); HaOIIOJEHME Iporecca OOyIIMBaHUS caxapa IOJA JCHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMHUYECKHX CBOICTB pa30aBI€HHOW CEpHOW KHUCIIOTHI, MPOBEIEHHE KadeCTBEHHOW peakIUu Ha cyiab(paT-uOH H
HaOIIoZeHNEe TpU3HaKa €€ NPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3MYECKMMHU CBOMCTBaMHu a30Ta, ¢ocdopa M UX COCIUHEHHH
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATepUANIOB), oOpa3namMH a30THBIX U (POCHOpHBIX ynoOpeHui; moiyyeHue, coOMpaHHe,
pacro3HaBaHHe M M3y4YeHHE CBOWCTB aMMHUaKa; MPOBEIECHHE KAYECTBEHHBIX pPEaKIHMil Ha HOH aMMOHUS U (docdaT-uOH U
U3Y4YEHHE IPU3HAKOB HUX IPOTEKAHMs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCJIOTBI C MEABIO (BO3MOXKHO
UCIOJb30BAHUE BUAECOMATEPUAIOB); M3yYCHHE MOJENEeH KpPUCTAUIMYECKUX pEmETOK anMasa, rpadura, ¢yuiepeHa;
O3HAKOMJIGHHE C TPOLIECCOM aJCOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHMBHPOBAHHBIM YIJIEM M YCTPOHCTBOM MpPOTHBOrasa,
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3.1

IMOJIYUCHHC, co6npaHHe, pacrno3sHaBaHUC W H3YUCHHUC CBOICTB YIJICKUCIOIO rasa; HpOBCACHUC KaUCCTBCHHBIX peaKuHﬁ Ha
Kap60HaT- N CUIIMKAaT-UOHbI W H3YUCHUC IIPU3HAKOB MHX IIPOTCKAHUA; O3HAKOMIICHHUE C HpOHYKHHeﬁ CHIIMKATHOM

MPOMBIIIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxneinmme HeMeTaIIbl U UX COCOUHCHUA»
Mertanisl 1 uxX COCIUHCHUA

OOmias xapakTepuCTHKa XMMUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHUHM HMX moyiokeHus B Ilepuogmueckoit cucrteme
xuMuyeckux sneMeHToB .M. MenneneeBa u crpoenust aromoB. CTpoeHre MeTaJlioB. MeTayuinueckasi CBsI3b U METaJNTHYECKas

KpUCTAJTTNYECKas pelIéTka. DIEKTPOXUMUYECKHUM Psil HAIPSHKEHUH METaIIOB

3.2

dusnueckue U XMMHYECKHe CBOicTBa MeTayuioB. OOmue crnocoObl MojyyeHus MeTayuloB. IIoHSATHE O KOPpO3UM METaNJIOB,
OCHOBHBIE CITIOCOOBI 3alIUTHI MX OT Koppo3uu. CuiaBel (CTaib, YyryH, JIOPATIOMHUHANA, OpOH3a) U UX NMPUMEHEHUE B OBITY U

IIPOMBINIIICHHOCTHU

3.3

lenouynsle Meramiel: mojoxkeHue B Ilepmonnmueckoil cucreMe xumudeckux snemMeHToB [[.M. MenneneeBa; ctpoeHue ux
aTOMOB; HaXOXAeHUE B npupoje. Pru3nueckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIIbI U THAPOKCHUIbBI

HaTpuA U KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAIJIOB U UX COCI[I/IHeHI/Iﬁ

3.4

[IleoyHO3EMENBHBIE METAJUIBI MATHUM M KajbLMil: mosiokeHue B I[lepronnueckoil cucreMe XMMHUYECKHX 3ieMeHTOoB J[.M.
MenpeneeBa; CTpOCHHE WX AaTOMOB; HaXOXJEHHWE B mnpupoae. PU3MYECKHE W XMMHYECKHE CBOMCTBA MAarHus W KaJbIUA.

Baxkneiimme coenuueHus KaabIus (OKCUI, THAPOKCHU, CONn). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

3.6

AITOMUHMI: TIOJIOXKEHNE B HepHOHquCKOﬁ CUCTEMC XUMHWUYCCKUX DJICMCHTOB I[I/I MeHI[eneeBa; CTPOCHUC aTOMA, HAXOXKIACHUC B

npupoze. duznyeckue 1 XUMUIECKAE CBOMCTBA aOMUHISI. AMQOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHU/IA ATFOMUHHS
XKenezo: monoxenue B [lepuonnyeckoii cucteme xummudeckux snemeHToB JI.M. MenneneeBa; cTpoeHrne aToMa; HaAXOXIEHHE B
npupojsie. Pu3nveckne U XUMHIECKUE CBOMCTBA skene3a. Okcunbl, ruapokcuasl u conu skenesa(ll) u xenesa(lll), ux cocras,

CBOICTBa U MOJIYYCHHC

3.7

XHUMHUYECKHI 9KCIICPUMCHT: O3HAKOMIICHUC C 06p3.3LIaMI/I METAJIOB M CIIJIaBOB, HUX (1)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMI/I; HU3YUCHUC

PE3yNbTaTOB KOPPO3MHM METANIOB (BO3MOXKHO HCIIOJIb30BAaHME BMJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJEHCTBHUS OKCHJA
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KaJIbLUsl M HAaTpUs ¢ BOAOM (BO3MOXHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB); MCCIEA0BAaHUE CBOMCTB KECTKOW BOABI; Mpolecca
TOpEHus Xkele3a B KUCI0poe (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); IPU3HAKOB NIPOTEKAHMS KAUECTBEHHBIX PEaKIIUui
Ha HWOHBI (MarHus, Kajblus, amromuHus, nuHka, xenesa(ll) u sxeneza(Ill), menu(Il); HaOmroneHNe W ONMMCAHUE MPOIECCOB
OKpAaIllMBaHUs IUIAMEHU MOHAMHU HAaTpus, Kalusg M KanbLus (BO3MOXHO HCHOJIb30BAHHWE BMJEOMATEPHAIIOB); MCCIIEJOBAHUE
aM(bOTepHBIX CBOMCTB THAPOKCHUIAA aJIOMUHHA HW THUAPOKCHUJA IHHKA;, PCHICHUC OJBKCICPHUMCHTAJIBHBIX 3aJa4 I10 TCMC

«BaxHelmme MeTaaIbsl 1 UX COCOAUHCHUA»

4 XuMus U OKpy’Karolas cpeja
i1 Hossle MaTepuansl u TexHoJgoruu. BemiectBa 1 MaTtepualsl B IOBCEJHEBHOM JKU3HM YelloBeKa. XUMUS U 310poBbe. be3omnacHoe
' HCIOJIb30BAHUE BELIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIs Ipyu XUMHUYECKUX 0)KOTaX U OTPABICHUSIX
OCHOBBI 3KOJIOTMYECKOW T'PaMOTHOCTH. XHUMHUYECKOe 3arps3sHeHue okpyxaromend cpensl IIJIK. Ponp xumuu B pemeHun
4.2 9KOJIOTMUECKUX TpobsieM. IlpupojHble HMCTOUYHHMKHM YIIIEeBOAOPOJIOB (Yrojb, NPUPOAHBIM ra3, He(QTh), NPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH
4.3 XUMHUECKUH SKCIIEPUMEHT: U3ydeHUe 00pa30B MaTepUaIOB (CTEKIIO, CIUIaBbl METAJUIOB, IIOJIMMEPHbIE MaTepHallbl)
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MMPOBEPSAEMBIE HA OI'3 I10 XUMHWHU TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMbI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM 0230BOr0 YPOBHS OCBOCHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTO 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC

1

IIpencrapienue:

11

0 MO03HABAa€MOCTH SBJICHUM Ipupoanl, IOHKUMAaHHE 00BEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOU HAaYKH KakK obnactu
COBpPECMCHHOI'O0 €CTCCTBO3HAHHA, KOMIIOHCHTA 06111e1‘/’1 KYJbTYPhBI U HpaKanecxoﬁ ACATCIIbHOCTH YCIIOBCKA B YCJIOBUAX

COBPEMCHHOTI'O O6H.[CCTBa; IIOHUMAaHHUEC MECTa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOAAX IMO3HAHMWA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPCTUUCCKUX MECTOJaX UCCIICAOBAHUA BCIICCTB

" U3YyUCHUSA XUMHUYCCKUX peaKHHﬁ; YMCEHHE UCITIOJIB30BATh MOJCIIN AJIsL 0OBsICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

13

2.1

0 cepax npodeccuoHaANbHON AEATEILHOCTH, CBA3aHHBIX C XUMHUEW U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU
Ha JIOCTMDKCHUSX XUMHUYECKOW HAyKH, YTO TO3BOJIAT OOYYAIONIMMCS pacCMaTpUBATh XHMHIO Kak cdepy CBOeCH
Oynyiieil mpodeccuoHaNnbHON AEITENTFHOCTH U CIIENaTh OCO3HAHHBIN BHIOOP XUMUHM KakK MPOGUIBHOTO IpeaMeTa mpu

nepexo/ie Ha YPOBEHb CPEHET0 00IIero 0opa3oBaHus
BJ'IaI[CHI/Ie CHUCTEMON XUMUYECKHUX 3HAHUI U YMCHHUE NPUMCHATb CUCTEMY XUMHWYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOXHEHIIINE XUMUYECKHUE MOHATHS: XUMHUECKUN AJIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO,
OJIHOPOAHAsI U1 HEOJHOPOJIHAsA CMECh, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJISIpHasi Macchl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTa, OCHOBAHME, COJb (CPEHHSIsI), XUMHUYECKas PEaKIus, PeaKinuu
COCIMHEHUS, PEaKIMU PA3JIOKEHUs, PeaklMu 3aMelIeHUs, peakuuu oOMeHa, TerioBo 3(dekT peakiuu, 3K30- U
SHIOTEPMHUECKHE PEAKIMU, PACTBOP, MaccoBas JOJS XHMHUYECKOTO JJIEMEHTAa B COCIMHEHWH, MaccoBas [OJIA U
MPOIICHTHAS! KOHIIEHTPAIIHsI BEUIECTBAa B PACTBOPE, AP0 aTOMa, dIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTallb, pajinyc

aToMa, BAJICHTHOCTb, CTCIICHb OKHUCIICHHA, XUMHYCCKaA CBA3b, JJICKTPOOTPULIATCIBHOCTL, IOJAPHAsd W HEIOJIApHas
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KOBaJICHTHAasA CBsA3b, HOHHAsA CBA3b, MCETALUIMYECKAsA CBA3b, KPHUCTAIUIMYCCKAA peméTKa (aTOMHaH, HOHHas,
MCTaJUIMYCCKad, MOJIeKyJISIpHa}I), HOH, KaTUOH, aHWOH, 3JICKTPOJHUT U HEIJICKTPOJIUT, IJICKTPOJIUTUICCKAA JUCCOLIMAIUA,
p€akKiunu HOHHOI'O 06MCH8., OKHUCIUTECIbHO-BOCCTAHOBUTECIIbHBIC PCAKIIUH, OKHCIIUTECIIb U BOCCTAHOBUTCIIb, OKHUCIICHUC U
BOCCTAHOBJICHHUC, 3JICKTPOJIM3, XUMHUYCCKOC PABHOBCCHUC, O6paTI/IMBIe )51 H606paTI/IMBIe pCaKkunu, CKOpOCTh XUMHYECKOM

peakuuu, kataimsaTop, [1/IK, koppo3us meTaios, CriaBbl

OCHOBOIIOJIararomuyue 3aKOHbI XHMHHU: 3dKOH COXpPAaHCHUS MAcCCHI, HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MCH,Z[GJ'ICGBa, 3aKOH

22 IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo
2.3 TEOPUM XUMHH: ATOMHO-MOJIEKYJISIPHAS. TEOPHUsL, TEOPHSI JIEKTPOIMTUYECKON TUCCOLMALIN
3 Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH:
YMEHHUE TMPaBWIBHO HCIOJIh30BATh M3YyYCHHBIE BEIIECTBA M MaTepHaibl (B TOM YHCIE MHUHEpaJbHBIE YHOOpEHHS,
METaUlbl M CIUIaBbl, MPOJIYKTHI MEepepabOTKU MPUPOJHBIX HCTOYHHMKOB YIJIEBOAOPOAOB (YyIJisf, HMPUPOJHOIO Trasa,
3.1 HeTH) B OBITY, CEIHCKOM XO3SHCTBE, HAa MPOU3BOJICTBE W NMOHMMAHUE 3HAYEHUS KUPOB, OCIIKOB, YIJIEBOJOB IS
OpraHu3Ma 4eJIOBEKa; yMEHHUE IIPOrHO3UPOBaTh BIMSHHUE BEIIECTB U XMMHUYECKUX IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U
OKPY’KaIOILYIO IPUPOIHYIO CPENY
3.2 YMEHUE MHTErpUpPOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEIMETOB
33 HaJIMYME OIbITa paboThl C pa3IMYHBIMH HMCTOYHMKAMHM HMHGPOpPMALMU MO XUMHUM (HaydHas M Hay4dHO-IOMYJIspHAas
' JUTepaTypa, CJI0oBapH, CIIPaBOUYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTMBHO OIIEHMBAaThb MH(OPMAIMI0O O BEIIECTBAX, UX MPEBPALICHUSIX M MPAKTHUYECKOM NPUMEHEHUH U
' YMEHHUE MCIIONIBb30BaTh €€ JUIsl pellieHHs yueOHO-TT03HaBaTeIbHbIX 3a/1a4
Bnanenue ocHOBaMHM TOHATUHHOTO ammapara ¥ CHMBOJIMYECKOTO s3bIKa XHMHHU JUISI COCTaBJIEHUS (OpPMYI
4 HEOPraHMYECKUX BEIIECTB, YPAaBHEHUN XHMHMUECKHUX peakluii; ocHoBamHu xumudeckoid HomeHkinatypel (IUPAC u
TPUBHATBHOM)
5 YMeHue OOBSACHATh CBS3b IOJIOKEHHs dyeMeHTa B Ileproanueckoi cucTeMe € YHUCIOBBIMH XapaKTEPUCTHUKAMH
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CTPOCHHUA aTOMOB XHMMHUUYCCKHUX 3JJICMCHTOB (COCTaB n 3apian aapa, O6I_H€€ qucCJiio SHCKTpOHOB), pacpeacicHucM

AJIEKTPOHOB I10 SHEPIreTUYECKUM YPOBHIM aTOMOB IIEPBBIX TPEX MEPUOIOB, KAJIU U KAJIbLIHS

[IpencraBinenue O  MEPUOAMYECKOW  3aBUCMMOCTH  CBOMCTB ~ XMMHYECKHX  JJIEMEHTOB  (paguyc  aroma,

6 3JIEKTPOOTPHUIATEIHFHOCTD), MPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJIOKEHHUS dJeMeHTOB B Ilepronnueckoii cucreme (B
MaJIBIX MEPUOJaX U TJIABHBIX MOJTPYIINAX) U 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kiaaccupuIpoBarh:
7.1 XUMHYCCKHE JICMCHTEI
7.2 HEOpraHUYEeCKUE BElIeCTBa
7.3 XUMUYECKHE PEAKIINH
8 YMeH#He onpeacsiTh:
8.1 BaJICHTHOCTh M CTCTICHb OKUCJICHHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMYECKOIN CTPYKTYPHI B COSTMHEHHIX
8.3 XapakTep Cpeibl B BOJAHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTENIb 1 BOCCTAHOBUTEh
9 YMeHue xapakTepu30BaTh (HU3NIECKHE U XUMHYECKUE CBOMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPO, Tpadut, anmMas, KpeMHUH, a3ot, Gocdop, cepa, Xjaop, HaTpuM, KaJlui,
' MarHui, Kajabllui, aIFOMAHAN, KEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAaK, XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHABI U
9.9 ruapokcuabpl MetauioB [-1IA rpymnn, amomunus, meau (II), mmnka, xenesa (II u III), okcuasr yraepoxga (I u 1V),
' kpemuus (IV), azora u ¢ochopa (III u V), cepsr (IV u VI), cepHucras, cepHasi, a3otucrasi, a3otHas, ¢ocdopHas,
yroJIbHASI, KpEMHUEBAsK KACIOTa U X COJIH)
9.3 MIPOTHO3MPOBATh M XapaKTEPU30BaTh CBOMCTBA BEMICCTB B 3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHS, NPUMEHEHHUE
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B€IICCTB B 3aBUCHUMOCTH OT HX CBOfICTB, BO3MOHOCTb ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3/IMYHbIX

YCIIOBUSAX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC i HOHHBIC YPABHEHUS PEAKIIUil, B TOM YHUCIIE:
10.1 peakiuii HOoHHOTrO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIINI
10.3 WLUTIOCTPUPYIONINX XUMUYECKUE CBOMCTBA U3YYCHHBIX KJIACCOB (TPYIIN) HEOPTAaHMYECKHUX BEIIECTB
104 MOJITBEPXKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK1Yy HUMHU
11 YMeHue BHIYUCTSTD (MIPOBOIUTH PACUETHI):
111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIPHYIO MAacChl BEIIECTB, MAcCOBYIO [OJIO0 XHMMHYECKOTO »JJIEMEHTa B
' COCAUHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKUX PEAKIMI U HAXOJUTh KOJUYECTBO BEIIECTBA, 00BEM M MacCy pEearcHTOB WM IMPOJTYKTOB
' peaxiuu
12 Bnanenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJ[aMH HAYYHOT'O IMO3HAHUS (HAOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOCITMPOBAHNE) TIPH H3yUYECHUH
' BEIECTB U XMMHUYECKHX SBJICHHI; yMeHHE cPOpMyTHpOBATH MPOOIEMY U TIPEIOKUTH MMyTH €€ peleHus
12.2 0e30macHoOl paboThl ¢ XUMHUUYECKUMU BEIIECTBAMH, XUMHUECKOH MOCY10i U J1a00paTOpHBIM 000PYI0BaHHEM
paBUJIaMU OE30MaCHOTO OOPAIEHHS C BEIIECTBAMU, UCIIOIh3yEMbIMH B IIOBCETHEBHOM KU3HU, TTPABUIIAMHU TIOBEICHUS
12.3 B IIEJIAX COEPEKEHHS 3/I0POBhSI U OKPYXKAIOIIEH TMPUPOAHONU Cpebl, TOHMMaHUE Bpeaa (OMacHOCTH) BO3JIEHCTBHS Ha
JKUBBIE OpPTaHU3MBbI OMPEIEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIICHUS U TTPETOTBPAIIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannure npakTHuecKux HaBBIKOB TUTAHUPOBAHUS M OCYIIECTBICHHUS CIEIYIONINX XUMHUECKUX IKCIIEPUMEHTOB:
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HN3YUYCHUEC U OIIMCAaHHC (bI/ISI/I‘ICCKI/IX CBOICTB B€IICCTB, O3HAKOMIJICHHE C (1)I/I3I/I‘l€CKI/IMI/I U XUMHUYCCKUMHU SABJICHUAMU,

31 OTIBITHI, WLTIOCTPUPYIOIIHNE MTPU3HAKY MIPOTEKAHUS XUMUYECKUX PEaKIIni
13.2 U3y4eHHEe CIIOCO0OB pa3AeieHus cMecen
13.3 NOJy4eHHE KHUCIIOpOJla M H3YyYEHHE €ro CBOWCTB; IMOJyYE€HHE BOAOPOAAa M HM3YYEHHUE €ro CBOWMCTB; MOJYy4YCHHUE
' YIJIEKHCIIOTO Ta3a U M3y4YeHHE €r0 CBOMCTB; MOJMyYeHHE aMMHUaKa U H3yYCHUE ero CBOMCTB
134 NPUTOTOBJIICHHE PACTBOPOB C OMPEICIEHHON MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA
135 NPUMEHCHHE HMHIUKATOPOB (JJaKMyca, METHIIopaHka u (eHondTanenHa) JUlsi ONpEACICHUs XapaKTepa Ccpelbl B
' pacTBOpaX KUCIOT U IIEIOYEN
UCCIIC/IOBAHKNE M OTMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB; U3yUCHHE B3aUMOICHCTBHS KUCIIOT C
136 METaUIaMH, OKCHIAMHU METaUIOB, pPACTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJISIMH, IIOJIyYCHUE
' HEPAaCTBOPHMBIX OCHOBaHWH; BBITECHEHHE OJHOTO METaJlyla JAPYTUM M3 PacTBOpa COJIM; MCCIIEIOBaHUE aM(OTEPHBIX
CBOMCTB TUAPOKCUIOB ATFOMUHUS U IIMHKA
pelieHre AKCIEepUMEHTANBHBIX 3amad 1o TeMaMm: «OCHOBHBIE KIJIACCHI HEOPTaHWYECKHX  COCTUHEHUN;
13.7 «DneKkTponuTudeckas Auccoruanusy; «BaxHele HeMeTalllbl U UX COeAUHEeHMs»; «BaxHeillmme MeTamisl U UX
COCIMHEHUS
XUMHUYECKHE KCIEPUMEHTHI, WIUTFOCTPUPYIONIUE MPHU3HAKHA TPOTCKAHUS PEAKIMi MOHHOTO OOMEHA; KaueCTBCHHBIC
13.8 pEaKIuu Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpOMUI-, HOIUA-, CyabdaT-, pocdar-, kapOoHat-,
' CUJIMKAT-aHUOHBI, THIPOKCUI-MOHBI, KATHOHBI AMMOHHMS, MarHus, KajbIus, aIFOMUHUS, Keje3a (2+) u xeneza (3+),
Meu (2+), TMHKa
14 YmMmenue:
141 MPEJICTaBISITh PEe3yAbTaThl IKCIEpPUMEHTa B (popMe BBIBOJOB, JOKA3aTENbCTB, TPadUKOB M TaONIUIl M BBISBIATH
' SMITUPHYECKHIE 3aKOHOMEPHOCTH
14.2 YCTaHABIMBAThH CBSI3U MEX]Yy PEAIbHO HAOIMI0AaeMbIMH XUMHUYECKUMHE SIBICHUSMHU U MIPOIECCAMH, IPOUCXOISIIINMU B
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MakKpO- 1 MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6paSI/I5[ BE€IICCTB

IHHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10

XUMHUHN
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 [lepBoHayabHBIE XUMUYECKUE TTOHATHUS

11 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37IEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U ClI0XKHBIE BELIECTBA.

13 Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX J1eMEHTOB. CTeleHb OKUCIIEHUS

14 3aKOH NOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENBbHAsA aToMHas Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHas macca. MaccoBast 10
' XUMHYECKOT'0 JIEMEHTA B COCMHEHUH

L5 KonunuectBo BemecrBa. Monb. MonspHas Macca. MousipHblii 00bEM Ta3oB. B3auMocBs3b KOJIMYECTBA, Macchl U 4YHCIA
' CTPYKTYPHBIX €IMHHUII BEIECTBA

16 duznyeckue U XUMHYECKUE SBICHUS. XMMHUUECKas peaklys U €€ NMPU3HAKU. 3aKOH COXPAaHEHUS MAacChl BEIECTB. XMMHUYECKHUE
' ypaBHEHUS
2 [lepnoauueckuii 3akon u [lepuognueckas cucrema xumuueckux anemeHToB J[.M. MenneneeBa. CtpoeHne aToMOB

91 ITepuonnueckunt 3akoH. [lepuoanueckas cucrema xuMudeckux 3yeMeHToB .M. Mengeneesa. Ilepuoast u rpynmnsl. Pusndeckuit
' CMBICT MOPSIAKOBOIO HOMEpa, HOMEPOB MEPHUOa U IPYMIbI AJIEMEHTA

95 Crpoenue aromoB. CocraB aroMHbIX siaep. M3ortombl. OnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB mepBbIX 20

XAMHYECKUX 31eMeHTOB llepuoanueckon cucremsl .M. Menneneesa
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3aKOHOM€pHOCTI/I B M3MEHCHUM CBOMCTB XHMHUUYECKHX DJIEMEHTOB IEPBBIX TpéX NNEPUOAOB, KaJlvsd, KaJlblUid (pam/lyca aTOMOB,

2.3 AJIEKTPOOTPULIATEILHOCTH, METANIMYECKMX U HEMETANIMYECKUX CBOWCTB) M MX COEIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM
aneMeHToB B [leproanueckoii cucreMe U CTpPOGHUEM UX aTOMOB
3 CtpoeHue BemiecTBa
31 Xumuyeckas cBsi3b. KoBaneHnTHas (oJsipHasi U HETIOJIAPHAs) CBA3b. DJIEKTPOOTPULIATEIIBHOCTh XUMHUECKUX 3JIeMeHTOB. MoHHas
' CBsI3b. MeTarnueckast CB3b
39 Tunel KpUCTAJUIMUECKUX pEmIETOK (aroMHasi, WOHHAs, MeETallIM4yecKas), 3aBUCUMOCTb CBOMCTB BeLIECTBA OT THUIIA
' KPUCTAIIMYECKON PEeIETKU U BUIa XUMUUYECKOM CBSI3U
4 Bakneiimue npencraBuTeNM HEOPraHMUECKUX BeliecTB. HemeTanmibl 1 ux coequHeHus. MeTabl U UX COeIUHEHUs
Knaccudukanms u HOMEHKIAaTypa HEOPraHMYECKHMX COCIMHEHHMN: OKCHIOB (coyieo0pasyroliie: OCHOBHBIC, KHCIOTHBIE,
4.1 amoTepHbIe) U HecoleoOpa3yrolInue; OCHOBaHMM (IIENOYM W HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOJCOAEpKAIUE U
0OeCcKUCIOpOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)
42 ®uznyeckue U XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa, KHUCIOpOJa, cepbl, a3oTa, (ocdopa,
' yriaeponaa, KpeMHUS
43 Ou3nyecKkue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JUTHUS, HATPUs, Kajus, MarHus W KaJiblMs, alIOMUHHUS,
' xKenesza. DIEeKTPOXUMUUECKUH psijl HallpsHKEHUH METalljIoB
4.4 duznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COETMHEHUI HEMETANIOB: XJIOPOBOIOPO/1a, CEPOBOIOPOAA, aMMHUaKa
A5 dusnueckue U XUMUYECKHEe CBOMCTBA okcuaoB HeMeTauioB: cepsl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepona(ll, IV),
' kpeMHuA(IV). [TonyueHne okCH10B HEMETAIIIOB
4.6 Xumudeckue cBorcTBa OKCHI0B: MeTauioB [IA—IIIA rpynm, uaka, meau(Il) u sxeneza(Il, I1I). [Tomydenne okcumaoB METaIOB
47 XUMHYEeCKHEe CBOMCTBA OCHOBaHMM M aM(OTEpHBIX THUIPOKCHIIOB (Ha MpUMEpe TUAPOKCHUIOB ANIOMHUHHS, Kejle3a, IMHKA).

HonyquHe OCHOBaHUI1 U aM(pOTepHBIX THAPOKCHUIOB
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OO0mue XUMHUYECKHE CBOMCTBAa KHCJOT: XJIOPOBOJOPOJIHOHM, CEPOBOJOPOIHOMN, CEPHUCTOM, CEpHOM, a30THOU, (ochOpHOH,

48 KPEMHUEBOM, yroapHOi. OcoOble XUMHUYECKUE CBOMCTBA KOHLEHTPUPOBAHHOMN CEpHOM 1 a30THOM KucaoT. [lonyyeHue Kucior

4.9 OO0mme XxuMHUECKUe CBOMCTBa cpenHux colie. [lomydyenue coneit

4.10 [onmyuyenue, cobupanue, pacrio3HaBaHHE BOJOPO/Ia, KUCIOPOIa, aMMHaKa, YIIIEKUCIOro ra3a B JIabopaTopun

411 [Momyyenne amMmmuaka, CEpHON M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O0IIKe criocoOb! MOTydYeHUs] METAIIIIOB

4.12 I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COCTUHEHUM
5 XUMHUECKUE peaKkIu

Eq Knaccugukarus XuMHUUeCKUX peakLui 10 pa3IMYHbIM MPU3HAKaM: 110 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEILECTB, IO
' TETIOBOMY 3P (PEKTY, 0 U3MEHEHHUIO CTETICHEH OKMUCIICHUS] XUMHUECKUX JIEMEHTOB

£ 5 TermnoBoit  >PQexT XUMUYECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- H© OHAOTCPMHUYECKHE pPEaKIUu.
' TepMoxuMHUECKHE YpaBHEHHUS

- OKHUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. OKuUCIUTeNH M BoccTaHOBUTENW. [Ipomecchl OKUCIEHHST M BOCCTAHOBIICHHS.
' DNEKTPOHHBIN OanaHc OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIMU

&4 Teopust snexTponuTHyecKor aucconuanuu. KaTHOHBI, aHUOHBI. OIEKTPOJIUTHI U HEANEKTPOJIUThl. CHIIbHbIE U cila0ble
' 9eKTpoNUThl. CTENEHb JUCCOLUALUU

- Peakuuu nonHoro oOMmeHa. YcioBHS NMPOTEKaHUs peaKkUMi MOHHOTO OOMEHa, MOJIHBIE M COKpAIlEHHbIE HOHHBIE ypaBHEHUS
' peakuuii
6 XUMHS U OKpY>KaroIlas cpesa

6.1 BemectBa 1 MaTtepuansl B ITOBCEIHEBHOM XM3HU 4YEJIOBEKa. be3omacHOe HCIIOJIb30BAHHWE BELIECTB M XMMUYECKUX pEakUuil B
' naboparopuu u ObITy. [lepBas momols Ipyu XUMHUYECKUX 0XKOTaX U OTPABJICHUAX

6.9 XUMHYECKOe 3arps3HEHHE OKpYKalollell cpelbl (KUCIOTHBIE JOKIH, 3arps3HEHHE MOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro

npenotBpauienus [IpenensHas nomycrumas konuentpamus seuiects (I1/1K). Posib XxuMuu B pemieHHH 9KOJIOTHYECKUX MPOOIIEM.
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Ycuenrne napHUKOBOro 3 deKra, pa3pyleHue 030HOBOTO €0

[Tpumenenue cepsl, azota, pocdopa, yriaepoaa, KpeMHUS U UX COEIUHEHUN B ObITY, MEAMIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM

6.3 xo3siicTBe. [IpuMeHeHne MeTaioB W CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUE, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HUX
coenuHeHuil. [ToHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UU
6.4 [TpupogHbIE HCTOYHUKH YTIIEBOIOPOIOB (YroJIb, IPUPOIHBINA ra3, He(Th), MPOAYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B OBITY U
' MPOMBINIIICHHOCTH
[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKHUX BEIECTBAX KaK O COCAMHEHMSX yriepona (MeTaH, 9TaH, STHICH, alleTHIICH, dTaHOII,
6.5 TJIMIEPHUH, YKCYCHasi kucioTa). [loHsTre o GMONOrMuecky Ba)KHBIX BEIIECTBAX: KHUpax, OeNKax, YriaeBoAaX — M UX POJH B KU3HU
YeJIoBeKa
7 Pacuérnr:
7.1 1o opmynaM XUMUYECKIX COCTMHEHUI
7.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMHYECKUM YPAaBHEHUSIM
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YUYEBHO-METOJAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O IMTPOLLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
Xumus: 8- kiacc: 6a3oBbiii ypoBeHb: yueOHUK / O.C. T'abpuensn, N.I'. Octpoymos, C.A. CnankoB. — 5-¢ u3a., nepepad. — Mocksa:
[Ipocsemenue, 2023. — 175 c.: ui.
Xumus: 9-# kiacc: 6a3oBbii ypoBeHb: yueOHuk / O.C. IN'abpuensu, U.I'. Octpoymos, C.A. CnankoB. — 5-¢ u3z., nepepad. — Mocksa:
[Ipoceemenue, 2023. — 223 c.: ui.
METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJIA

Metonuueckoe nocobue. 8 kinace (aBtopst O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
Metoaudeckoe nocobue. 9 kinacc (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB).
Terpaab 1151 1aOOpPaTOPHBIX ONBITOB U NMpakTUyeckux padot. 8 kiacc (aBTopel O. C. I'abpuensy, U. B. Akcénona).
Terpaab 15 1aOOpaTOPHBIX ONBITOB U NMpakTUyeckux padot. 9 knacc (aBTopel O. C. 'abpuensy, U. B. Akcénosa).
XuMus B TECTax, 3afauax u ynpaxnenusx. 8 kinacc (aBropel O. C. 'abpuensu, U. B. Tpuryoyax).

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumMepsi-3a1a4-pisa

http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/

https://media.prosv.ru/

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI
KaOuHeTs! 11eHTpa ecTeCTBEHHOHAYYHOW U TEXHOJIOIMYECKOH HampaBiaeHHOCTH «Touka pocTay.
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https://myschool.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://www.yaklass.ru/
https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/
https://fioco.ru/примеры-задач-pisa
http://skiv.instrao.ru/bank-zadaniy/
https://fg.resh.edu.ru/
https://media.prosv.ru/

2. Iudposas mabopaTopus 10 XUMHH.

3. Hwudposas madopaTopus O IKOJIOTHH
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