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IInannpyeMbie pe3yJbTaThI

JINYHOCTHBIE Pe3yabTaThl

OO6yuaromuiicst MOMY4YUT BO3ZMOXKHOCTD It (DOPMUPOBAHUS CIEIYIONUMX TUUYHOCTHBIX Y Y /1

- ompejesieHHe MOTUBALMM U3Y4EHUs yueOHOro MaTepHana;

- OIICHHBAHUE YCBaWBAaEMOT0 y4eOHOr0 MaTepHaia, UCXOAs U3 COLMAIBHBIX U JIMYHOCTHBIX IIEHHOCTEH;

- MOBBILICHHE CBOETO 00Pa30BaTENLHOTO YPOBHS U YPOBHS F'OTOBHOCTH K M3yUYEHHIO OCHOBHBIX HCTOPHUECKUX COOBITUM, CBA3aHHBIX C Pa3BUTHEM XUMUH U
00I11eCTBA;

- 3HAHUE IIPaBWI IOBEJEHUS B UPE3BbIYalHBIX CUTYyalLUsX;

- OIICHHBAHHE COLMAIBHOM 3HAUNMOCTH PO ECCUi, CBA3aHHBIX C XUMHCH;

- BJIaJICHUE IPaBUIaMH 0€30MaCHOTO OOpaIICHUs C XUMHYECKUMHU BEIIECTBAMHU M 000PYAOBaHUEM, IPOSIBIIEHUE 3KOIOTHYECKOH KYIbTYPHI .

MeTranpeaMeTHbIe pe3yJbTaThl
PeryasituBHble

OO0yuJaromuiics MOXy4YUT BO3MOKHOCTD IS ()OPMUPOBAHUS CICAYIONINX PETYIATUBHBIX Y'Y JI:

- IeNenoaranue, BKII0Yas IOCTAHOBKY HOBBIX IIeJIed, peoOpa3oBaHue MPaKTUYECKOH 3a/1a4i B MO3HABATEIBbHYIO, CAMOCTOSTSIIbHBIN aHAIM3 YCIIOBHIA
JOCTHKCHHUS eI HAa OCHOBE Y4ETa BRIICTICHHBIX YUYUTEIECM OPHEHTHPOB JIEHCTBHS B HOBOM y4eOHOM MaTepHale;

- IUTAHHPOBaHUE IIYTH AOCTHIKEHHS LIEJICH;

- yCTaHaBJICHUE IIEJICBBIX IPUOPHUTETOB, BBIJCIICHNE aJbTePHATHBHBIX CIIOCOOOB TOCTHIKECHUSI IIeJTM U BBIOOP Hanboiee 3 pexkTuBHOTO crocoda;

- YMEHHE CaMOCTOATEIHHO KOHTPOIUPOBATH CBOE BPEMsI H YIIPABISATH HM;

- yYMEHHE IPUHUMATH PEIICHHUs B IPOOIEMHOIN CHUTyanuu;

- TOCTaHOBKa y4eOHBIX 3aJa4, COCTaBJICHUE IUIaHa U IIOCIEJOBATEILHOCTH JICHCTBHIA;

- opraHu3anus pabovero MecTa IPH BHITOTHEHHH XHMHUYECKOTO SKCIIEPIMCEHTA;

- MPOTHO3MPOBAHUE PE3YIBTATOB OOYUCHHS, OIICHUBAHNE YCBOSHHOI'0 MaTeprala, OlleHKa KadeCTBa W YPOBHS IMOTYICHHBIX 3HAHUH, KOPPEKUIHUs TUIaHA U
crioco0a JACHCTBUS IPH HEOOXOTUMOCTH.

ITozHaBaTeabHBIE

OOyyaromuics MOJIYIHT BO3MOXHOCTE IS QOPMHUPOBAHHUS CISIYIOIINX TO03HaBaTEIbHBIX Y Y I:

- TIOWCK W BEIETICHHE NH(OpMAIIHH;

- aHalu3 YCJIOBHH M TpeOOBaHMI 3a7a9d, BEIOOP, COMTOCTABJICHE M 00OCHOBAaHHE CITOoco0a pelIeHus 3a1a4u;

- BBIOOp HamboJee 3P PEKTUBHBIX CIOCOOOB PEIICHUS 33]1aUd B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUIL;

- BBIJIBMIKECHUE U 000CHOBAHME THITOTE3bI, BRIOOP criocoba e€ MPOBEepKH;

- CaMOCTOSTENBFHOE CO3AaHUE ANTOPUTMA NSATEIEHOCTH IPH PEIICHUH MTPOOIIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;



- YMEHHs XapaKTepH30BaTh BEUIECTBA 110 COCTABY, CTPOCHHUIO U CBOHCTBAM;

- OINMCHIBAaHHE CBOWCTB: TBEPJBIX, XKUIKUX, Ta3000pa3HBIX BELIECTB, BBIICICHUE UX CYIIECTBEHHBIX IPH3HAKOB;

- n300pa)keHUe COCTaBa MPOCTEHIINX BELIECTB C MOMOIIBI0 XUMUYECKHX (POPMYJI M CYIIHOCTH XUMHUYECKHX PEaKIUil C TOMOIIbI0 XUMUYECKUX YPaBHEHUI;

- IpoBe/eHHe HaOMIOJeHN, oNMcaHne PU3HAKOB U YCJIIOBHH TEUSHHS XMMHYECKHX PEaKIHi, BHIITOJHEHHE XMMUYECKOTO SKCIEPUMEHTA, BEIBOABI HA OCHOBE
aHaJi3a HaOJI0AEHHH 3a DKCIIEPUMEHTOM, pellieHne 3a/1a4, IOTyYeHHe XUMHUYeCKOi NHPOpMAIMK U3 pa3InYHBIX HCTOYHHUKOB;

- yMEHHE OpraHU30BLIBATH UCCIIEIOBAHUE C IIEJIBIO IPOBEPKU IHITOTE3;

- YMCEHHUC JCJIaTh YMO3aKIIOUYCHU A (I/IH}Z[yKTI/IBHOB u 110 aHaHOFI/II/I) " BBIBOJBI,

- YMCHHUC 00BEKTHBHO Ol €HUBATh I/IH(I)OpMa]_[I/IIO 0 BCHIECTBAX U XUMHNYCCKHUX NPOLECCAX, KPUTUUICCKU OTHOCUTHCA K HCGBI[OHaquOﬁ I/IH(l)OpMaLlI/II/I.

KoMMyHnnkaTuBHbIe

OO6yuaromuiics MOMy4UT BO3ZMOXKHOCTD IS ()OPMHUPOBAHUS CIEIYIONINX KOMMYHUKATUBHBIX Y Y I:

- IOJIHOC YU TOYHOC BBIPAKCHUC CBOUX MBICJIEH B COOTBETCTBUH C 3aladyaMi 1 YCJIIOBUAMU KOMMYHUKAIIUU,

- aACKBATHOC MCIOJb30BaHNEC PCUCBLIX CPEACTB AJId Y4aCTHUA B JUCKYCCUH U apryMEHTallun cBOCH MOo3UNUn, YMCHHUEC NMPCACTABIATD KOHKPETHOC COACPIKAHUEC C
cooOIIeHNEM ero B MICbMEHHOM U YCTHOH (popMe, onpeneseHrne cnocoboB B3aUMOACHCTBHUS, COTPYIHUYECTBO B IOMCKE U cOope nH(pOpManny;

- ompejelieHue Croco0OB B3aMMONICHCTBHS, COTPYJHUYECTBO B TIOUCKE U cOope MH(MOpPMAIIMH, YYacTHe B JHaliore, MIaHUPOBAHHE OOIIMX CIOCOOOB PaboTHI,
MPOSIBIICHIE YBAXUTEIHHOT'O OTHOIIEHHS K APYTHM YUaIHMCS,;

- ONHCaHUE COACPKAHMSI BEIIOIHIEMBIX JEHCTBUHI C IIEIBI0 OPHEHTUPOBKH B MPEAMETHO-IIPAKTUIECKON IESTEIFHOCTH;

- YMEHHUS YYUTHIBATH Pa3HbIC MHCHUS U CTPEMHUTHCS K KOOPAMHAIINN PA3IMIHBIX TO3UIMHA B COTPYIHUICCTBE;

- (opMymnupoBaTh COOCTBEHHOE MHEHHE M IO3HIHIO, apIyMEHTHPOBATh M KOOPAMHHUPOBATH €€ C MO3UIMAMH HapTHEPOB B COTPYAHHUYECTBE MPH BB pabOTKE
OO0IIETo pemeHus B COBMECTHOH AEITEIHHOCTH;

- OCYIIECTBJISTH B3AUMHBIN KOHTPOJIb M OKa3bIBAaTh B COTPYIHUYECTBE HEOOXOUMYIO B3aHMOII OMOIITE;

- IUTAHHPOBATH O0IIHE CIIOCOOBI pabOTHI; OCYIIECTBISATE KOHTPOIh, KOPPEKIHIO, OIICHKY ACHCTBHN MapTHEPA, YMETh YOS KIaTh;

- HCIONB30BaTh AJCKBAaTHBIC S3BIKOBBIE CPEICTBA IJIsi OTOOpaKCHHSI CBOWX YYBCTB, MBICICH, MOTHBOB M IOTpeOHOCTEH; OTOOpa)kaTh B peur (OHMCAaHHE,
00BSCHEHHE) COJIEp)KaHKE COBEPIIAEMBIX JICHCTBHH, Kak B popMe IPOMKON CONMATM3UPOBAHHON peun, Tak U B GopMe BHyTpEHHEH pedn;

- pa3BMBaTh KOMMYHHKATHBHYIO KOMITETCHIIHIO, HCIIONB3Ysl CPEINCTBAa YCTHOM W NHCHMEHHOW KOMMYHHKAIIMM MTpd padoTe ¢ TEeKCTaMH YydeOHWKa H
JOTIOJIHUTENEHOHN JINTEPAaTypOl, CIIPABOYHBIMH TaOJIHMIIAMHU, MPOSBISATH TOTOBHOCT K YBa)KEHHIO MHOW TOYKH 3PEHUS MPH OOCYKIECHUH PE3yNbTaTOB BHITOIHEHHON
paboTHL.

IIpeaMeTHblIe pe3yabTaThl

B pe3yabTare udyyeHusi Kypca XUMHMHM HA YPOBHE OCHOBHOI'O 00111er0 00pa30BaHus BbINYCKHUK HAYYHTCH:



- MPHUMEHATH OCHOBHBIC METOBI IIO3HAHUS: HAOMIOJCHHE, U3MEPECHUE, IKCIICPUMEHT;

- ONHCHIBATh CBOMCTBA TBEPIBIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BBIJCIAS UX CYIIECTBCHHBIC TPH3HAKY;

- pacKpbhIBaTh CMBICI 3aKOHA COXPAaHEHHS MaCChl BEIECTB, ATOMHO-MOJICKYJISIPHON TCOPHH;

- pa3nuyaTh XUMHYECKHE U (PU3UYCCKHE SBJICHHS, HA3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHHUSI XUMUYCCKUX PEaKIIU;

- co0yroAaTh npaBuiia 6e30macHoi paboThI TPU MPOBEICHUHU OMBITOB;

- TOJBH30BATHCA JTA0OPATOPHBIM 000PYAOBAHUEM U MOCYIOMH;

- MOJy4aTh, COOMpaTh Ta3000pa3HbIC BEIECTBA U PACIIO3HABATH UX;

- XapaKTepnu30BaThb q)I/I3I/I‘IeCKI/Ie 1 XUMHWYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHn4€CKux COBHHHCHHﬁ, IMPOBOJAUTH ONBITHI, MOATBCPKAAOIINC
XHUMHUYECKHE CBOMCTBA N3YYCHHBIX KJIaCCOB HECOPraHNMYICCKUX BCIICCTB,;

- pacKpbIBaTh CMBICII TIOHSATHUS «PACTBOPY», BHIYUCIIATE MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPECIEHH O MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA;

- XapaKTepu30BaThb 3aBUCUMOCTb (bI/I3I/I‘*IeCKI/IX CBOMCTB BCUICCTB OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I, OonpeacasiaTb BUJ XUMHUYECKOH CBSI3U B HEOPraHN4€CKHUX
COCIUHEHUSX

- pacKpbIBaTh OCHOBHBIC IMOJIOKECHHUS TCOPHH JICKTPOIUTHICCKOM AUCCOIUAIIIH, COCTABIIATh YPABHEHHS JICKTPOJUTHUCCKON TUCCOIUAIIIH KUCIIOT, IIeI0UYeH,
coliell U peakluii MOHHOTO 0OMeHa;

- PacKpbIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUH, ONPEAeNIATh OKHCINTEIb U BOCCTAHOBUTEh, COCTABIIATH YPAaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBHUTEIIFHBIX PEaKILINH;

- Ha3bIBaTh (PAKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUECKOH peakIny;

- XapaKTEePH30BaTh B3aMMOCBS3H MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJIOB 1 METAJIOB;

- MPOBOAWTH OIBITHI 110 OTYUCHHUIO U N3YICHUIO XUMUYECKIX CBOMCTB Pa3IMYHBIX BEIIECTB;

- TPaMOTHO O0pamaTbes ¢ BEMeCTBAMH B IIOBCEIHEBHOM JKHA3HH.

BpInycKHMK NOJTYYHT BO3MOKHOCTh HAYYHTHCH:

- BBIJBHTATh U MPOBEPATH KCIICPUMEHTAIHHO THITOTE3B O XUMHUECKUX CBOMCTBAaX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHS, HX CIIOCOOHOCTH BCTYIIAThH B
XUMHYECKUE PEAKINH, O XapaKTepe U MPOIYyKTaX Pa3InIHBIX XUMHIECKUX PEaKIluil;

- XapaKTepPH30BaTh BEUIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, yCTAaHABIUBATH IPHUYNHHO-CIEICTBEHHBIE CBSI3H MEXKIy TAaHHBIMH XapaKTePUCTUKAMH
BCIECTBA;

- COCTaBIISITH MOJIEKYJISIPHBIC U TTOJHBIE HOHHBIC YPaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHCHHUSM;

- MPOTHO3HPOBATH COCOOHOCTH BEIIECTBA MPOSBIIATH OKHCIUTEIBHBIEC WIH BOCCTAHOBUTEIBHEIC CBOHCTBA C YIETOM CTEIECHEH OKHCICHUS IIEMEHTOB,
BXOJISIINX B €T0 COCTAB;

- BBIJABHTATh U MPOBEPATH KCIICPUMEHTAIBHO THITOTE3BI O PE3yAbTaTaX BO3ACHCTBUS Pa3IMYHBIX (DaKTOPOB HA M3MEHEHHUE CKOPOCTH XHMHUIECKOH PEaKIIii;

- HCIONB30BaTh MPHOOPETEHHBIC 3HAHUS IS DKOJIIOTUIECKH TPAMOTHOTO TIOBEICHHS B OKPY XKAIOMIeH cpere;

- HCIOIB30BaTh MPHOOPETEHHBIC KIIOUCBEIC KOMIIETECHIINH TP BEITOJHEHUU TPOSKTOB M PEMICHIH YIeOHO-MCCIeIOBATEIBCKAX 32124 10 U3YUCHUIO CBOMCTB,
CII0CO0O0B TOTYUYCHUS U PACIIO3HABAHUS BEIIECTB;



- 00BEKTUBHO OLICHHUBATH I/IH(l)OpMaIII/I}O O BCHIECTBAX U XUMUYCCKHUX MPOLECCaAX;

- OCO3HaBaTb 3HAYCHUC TCOPECTUICCKUX 3HAHUM 1O XUMUH JIJIS HpaKTPI‘ICCKOfI ACATCIBbHOCTHU YCJIOBCKA,

- C03JaBaTb MOJCIU U CXCEMbI IJIA PCUICHUA y‘le6HLIX W IIO3HABATCJIbHBIX 3aJa4d;, IIOHHMAaTb H606XOI[I/IMOCTI> CO6J'I}OZ[CHI/I$I HpCI[HI/IcaHI/Iﬁ, npeajiaracMbix B
HUHCTPYKIUAX IO UCITOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMUH H ap.

Conep:xanue yue0HOro nmpeamera 8 kiacc

Paznen 1. OcHoBHBIEC TOHATHS XUMHUH (YPOBEHBb ATOMHO-MOJIEKYJISIPHBIX MPEICTaBICHUH)

[Ipeamet xumun. XuMHus KaKk 4acTh €CTECTBO3HaHUS. BemecTBa u ux cBoiicTBa. MeToIbl MO3HAHKS B XUMHUU: HaOII0IeHNe, SKciepuMeHT. [IpueMbl Ge3onacHoi
pabotsl ¢ 00opynoBaHueM U BemecTBamu. CTpoeHUE TIIIAMEHH.

Yuctele BemecTBa M cMecH. CrocoObl OYMCTKM BEIIECTB: OTCTaMBaHUE, (UILTPOBAHHE, BBIIAPMBAHUE, Kpucmaniusayus, oucmumiayus®. OUzdeckue u
XUMUYECKUE SBIICHUS. XUMUUYECKUE peakinu. [Ipu3Haky XUMHUUYECKUX PEAKIIUN U yCIOBUS BOSHUKHOBEHHS M TEUCHUS XUMUYCCKUX PEAKIIHA.

ATOMBI, MOJIEKYJIBI U MOHBI. BelecTBa MONEKYIIpHOTO U HEMOJIEKYJISIpHOTO cTpoeHus. Kpuctannuueckue u amopdHbie BemecTa. Kprucrammueckue pemie TKU:
WOHHAsl, aTOMHAasi U MOJEKYJsipHas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THMA KPHUCTAJUIMYECKOM pelieTKd. IIpocThie M ClIOXKHBIE BEIIECTBA. XWMU YECKUM 3JIEMEHT.
Metannel 1 HeMeTamiabl. AToMHas enuHUNa mMacchl. OTHOCUTEIbHAS aTOMHas Macca. SI3bIK XUMHUHM. 3HAaKH XHUMHYECKHUX D3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BelecTB. XuMuueckue (popmynsl. OTHOCUTENbHAS MOJEKYJSpHass macca. KadecTBEeHHBIH M KOJMYCCTBEHHBIH COCTAB BeENISCTBA. BBIUMCIECHUS MO XUMUYECKUM
dhopmynam. MaccoBasi 10JIsI XHMUYECKOTO JIEMEHTA B CIIO)KHOM BEIIlECTBE.

BasieHTHOCTh XMMHYECKHX 3yIeMeHTOB. OmpejelicHue BajJeHTHOCTH JJIEMEHTOB MO QopMmysie OWHApHBIX coequHeHWH. CoCTaBiIeHHE XUMHUYECKUX (POopMyI
OMHApPHBIX COSTMHEHHH 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE y4EeHHE. 3aKOH COXpaHeHHsI Macchl BemecTB. JKuszap u aestensHocTh M.B.JlomonocoBa. XuMnueckue ypaBHEeHUs. TUIIBI XUMUYECK UX
peaxuuii.

Kucnopon. Haxoxnenue B npupose. [lomydenne kuciaopoia B 1a00paTOpUy B MPOMBIIIIIEHHOCTH. DU3HYeCKUe U XUMHUYE CKHe CBOMCTBA KUciIopoaa. ['opeHue.
Oxkcunbl. [Ipumenenue kuciopona. KpyroBopor kuciopona B mpupojae. O30H, aJmoTpormus Kuciopoaa. Bo3ayx m ero coctaB. 3ammTa aTMOC(epHOro BO3ayXa OT
3arpsi3HEHUH.

Bonopon. Haxoxnenue B npupone. [lomydernue Bogopoaa B 1a00paTOpUU U MPOMBINUICHHOCTH. PU3NUECKHe W XUMHUUYECKHE CBOWCTBa Boxopoaa. Bomopon -
BOCCTaHOBHUTEb. Mephl 0€30IacHOCTH MpH padoTe ¢ BoxopoaoM. [IpumMenenue Bogoposa.

Bona. Meronbl ompeneneHusl coctaBa BOABI - aHAJIW3 W cuHTe3. du3nmdeckue cBoicTBa Bonbl. Boxa B mpupoge M cIocoObl €€ OYUCTKH. A3parus BOJBI.
Xumuueckue cBoiictBa Boasl. [Ipumenenue Boael. Boaa - pactBoputens. PacTBopuMocCTh BemecTB B BoJe. MaccoBas 1074 paCTBOPEHHOTO BEIIECTBA.

! MartepuaJi, BblIeJeHHbII KypCHBOM, HX3y4aeTcsi 0030PHO U He NO/IUIEKUT 00513 TeJIbHON IPOBepPKe.



KonuuectBenusle oTHomeHHs B xuMmuu. KomnuectBo BemectBa. Monb. MomnspHass Macca. 3akoH ABorajapo. MomspHblif 00beM razos. OTHOcCHUTENbHas
IUIOTHOCTB T'a30B. OObEMHBIE OTHOILIEHUS Ta30B IPU XUMUUYECKUX PEAKIIUIX.

Bakneiimue knacchl HeOpraHudeckux coeiuHeHuit. OKCUAbL: cocTaB, Knaccugukanus. OCHOBHBIE U KUCIOTHBIE OKcHUbl. HoMeHkaTypa okcuioB. dusnyeckue
U XMMUYECKHE CBONCTBA, MONYy4YCHUE H IPUMEHEHUE OKCHJIOB.

I'mppokennsl. Knaccudukanus ruapokcunos. OcHoBaHus. Cocta. lllenoun u HepacTBOpuMble OcHOBaHHSA. HoMeHknaTypa. dusnueckue M XUMHYECKHE
cBOicTBa ocHOBaHUi. Peakuus HeliTpanu3anuu. I[Tonyuenue u npuMeHeHre ocHOBaHUI. AM(OTEpHBIE OKCUABI U THAPOKCHIBL.

Kucnotsl. Coctas. Knaccudukarus. Homenknarypa. dusnueckne u XuMHUECKUE CBOMCTBA KUCIOT. BeiTecHUTENnbHBIN psia MeTamunoB Conn. CocTas.
Knaccuduxanus. Homenknarypa. ®dusnueckue cBoiicTBa coneil. PacTBopumocTs cosieil B Boge. XuMHYeCKHe cBOMcTBa coieil. CriocoObl MONMy4eHUS COTCH.
IIpumenenue coieil.

I'eneTnueckas cBSI3b MEXKIY OCHOBHBIMHU KJIaCCaMH HCOPTAaHUYCCKUX COeZ[HHeHHﬁ.

Pazpen 2. Ilepuoanueckuil 3aKoH U epuogudeckas cucreMa xumuieckux anemenTos J.M.Menneneesa. CtpoeHue aToMa.

HepBOHaanBHBIC IIOIIBITKH KJ'IaCCI/I(l)I/IKa]_H/II/I XUMHYECKHX »JjieMeHTOB. I[loHsTHE O rpymnmnax CXOJHBIX 3JIEMEHTOB. EcrecTBeHHBIC CceMelcTBa IICIJIOYH bIX
METaJJIOB U TajJoreHoB. biaroponHeie rassl.

[Mepuonnueckuii 3akon /.M. Menneneesa. [lepuonnueckas cucteMa Kak eCTECTBEHHO-Hay4yHas KiaccHHKanus XMUMHUUYECKHUX dj1eMeHToB. TabmuuHas dopma
MPEICTABICHUS KIACCH(UKAIIMA XUMHYECKAX 37eMeHTOB. CTpykTypa Tabmuisl «llepmommueckas cucrema xumuueckux siemeHToB JI.M.Menneneea» (KopoTkas
dbopma): A- u B-rpynmel, mepuoapl. DU3ndeckuii CMBICI MOPSIKOBOI0 HOMEpA 3JIEMEHTa, HoOMepa Iepro/ia, HoMepa TpyHibl (st 3JIeMEeHTOB A -TpyIin).

CrpoeHne aToma: SApO M AJIEKTpoHHAs oOonodka. CocTaB aTOMHBIX SJep: IMPOTOHBI W HEWUTpPOHBI. M3oTombl. 3apsii aTOMHOTO spa, MacCOBOE YHCIIO,
OTHOCHTENbHAs aTOMHast Macca. CoBpeMeHHas HOPMYJIHPOBKA MTOHSATHS «XUMHUYCCKUH dJIEMEHT.

DnexTpoHHAast 000I0YKa aTOMa: TOHSATHE 00 SHEPreTHIECKOM YPOBHE (JIEKTPOHHOM CJI0€), €T0 EMKOCTH. 3allOJHEHNE IEKTPOHHBIX CIIOEB Y ATOMOB 3JIEMEHTOB
MEPBOTO - TPeThero nmepruoaoB. CoBpeMeHHas (OpMyITHPOBKA MTEPHOANIECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunsle noctmxenus [.M.MenzaeneeBa: ucnpaBieHue OTHOCUTENIBHBIX aTOMHBIX Macc, MpPeIcKa3aHUE CYLIECTBOBAaHUSA
HEOTKPBITHIX 3JIEMEHTOB, 1IEPECTAaHOBKY XMMUYECKUX 3JIEMEHTOB B nepuoanueckoi cucreme. JKuznp u nearensnocts [.1.Menneneesa.

Paznen 3. Ctpoenue BemiecTna.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3J1eMEHTOB. OCHOBHBIE BHUIbl XMMHYECKOW CBSA3M: KOBAJEHTHAs HEMOJsApHasi, KOBAJIEHTHAas MOJISIpHAsA, HOHHAs.
BasieHTHOCTB 2JIEMEHTOB B CBETE 3JIEKTpOHHON Teopuu. Crenenb okucienus. [IpaBuia onpeneneHus cTeleHrd OKUCICHUS 3JIEMEHTOB.

Cnucok J1a00paTOPHbIX ONBITOB:
PaccMmoTpenue BelecTB ¢ pa3IMuHbIMA (QU3NYESCKUMH CBOW CTBAMH.
Pa3genenue cmecu, cocTosIIEN U3 MOPOIIKOB KEJ€3a U CEPHI.
N3ydenune GpU3MIECKUX U XUMUYECKUX SBJICHHH.
O3HaKOMIIEHHE ¢ 00pa3laMy MPOCTHIX M CIIOKHBIX BEIIECTB, METAJIJIOB M HEMETAJIIIOB.
Pasnoxenue ocHoBHOTO KapoonaTa Menau (II). Peakius 3aMenieHuss MeIu xKee30M.



O3zHakomileHHe ¢ 00pa3liaMu OKCHJIOB.

B3aumogeiictBue Bogopoaa ¢ okcugom menu (11).

CBoiicTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBaHMH. B3anmopeiicTBre mienoyeil ¢ KuciaoTaMu, HEpacCTBOPUMBIX OCHOBaHUH ¢ KHCJIOTaMH. Pasn oxxeHne rugpokcuia
Memu (II) mpu HarpeBaHUH.

BzaumopaeiicTBue ruIpoKcHIa IMHKA C pACTBOPAMH KHUCIIOT U LIEJI0YEH.

[JelicTBuEe KUCIOT HAa UHANKATOPHI, B3AUMO/ICHCTBUE KUCIIOT C METaJjIaMu.

OHI)ITI)I, I/IJ'IJ'IIOCTpI/IpyIOHlI/IC FCHCTI/I‘IGCKyI-O CBSI3b MG)KJIy OCHOBHBIMHU KJIaCCaMHU HeOpFaHI/I‘IeCKI/IX CoeﬂHHeHHﬁ.

Cnucok npakTuyeckux pador:
ITpuems! obparenus ¢ 1a00paTOPHEIM IITATUBOM U CIIUPTOBKOM.
OuncTka 3arpsA3HEHHON IOBaPEHHON COJIHU.
[Tonyuenue u cBoWCTBa KHCIOPOA.
[Tonydenue Bogopoaa 1 ucciel0BaHUE €r0 CBOMCTB.
IIpurorosieHue pacTBOPOB COJIEH C OIPENEIEHHOM MaccOBOM 10JIel PACTBOPEHHOIO BELIECTBA.
Pewenue sxcriepumMeHTanbHbIX 3aJa4 110 TeMe «BaxkHel1ue Kiacchl HEOPraHUYECKUX COeIUHEHUI».

9 kiacce

Paznen 1. MHOr0o0Opa3ne XUMUUECKUX PEaKIUi.

Knaccuduxanms XuMAYecKUX peaKknnii: peakiuu COeAWHEHHS, pa3ioKeHus, 3aMmenienns, oomena. OkuciurensHo-BocctaHoBuTeIbHBIE peaknuu. OKUCIUTENb,
BOCCTaHOBUTEJb, IPOLECCHI OKUCIEHUS U BoccTaHOBIeHUA. COCTaBlIeHUE ypaBHEHUI OKMCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM C TOMOIIBIO METO/1a 3JIEKTPOHHOIO
Oasanca. TemmoBeie 3PQPEKTHl XUMHYCCKUX peakui. ODK30TEPMHYCCKHE W DSHIOTCPMHUUYECKHE pEaKIuH. TepMOXMMHYECKHE ypaBHeHHs. Pacuerel 1o
TEPMOXUMHUYECKUM YPABHEHUSM.

CKOpOCTh XHMHYECKHUX peakiinii. @aKkTophl, BIHAIONIME HA CKOPOCTh XUMHUYECKHX peakiinii. [leppoHauanbHOe mpeacTaBicHue o katanuie. OOpaTumbie

peakuuu. [ToHATHE O XUMHUYECKOM PaBHOBECHH.

XUMHUYECKHE PEakIiy B BOAHBIX PACTBOPax. DIEKTPOIUTH U HEANNEeKTpoauThl. Monsl. Katnonsl u aHnoHsl. [udpamuas meopus pacmeopos. INEKTPOTUTHIECKAS
IUCCOIUAIAS KUCJIOT, OCHOBaHWH M conell. Crmabble W CHUIBHBIE JJIEKTponuThl. CTemeHp aucconnanuu. Peakmum moHHOTO oOMeHa. YCIIOBHS TEUEHHS pPeaKUIuil
HOHHOTO OOMEHa 10 KOHIIa. XUMHYECKHAE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTaHMYECKUX COCTWHEHHI B CBETE MPEACTABICHUN 00 AIEKTPOTUTHIECKON AUCCONUAIIINH 1
OKHCIIUTEIIEHO-BOCCTAHOBUTENBHBIX peakuusx. [louamue o eudponuse conell.

Pasznen 2. MHOT00Opasue BENIECTR.

Hemeramnsl. [Manorensl. IlonoxxeHue B MEpHOAMYECKON CHUCTEME XUMHYECKUX 3JIEMEHTOB, CTpOeHHME UX aToMoB. Haxoxnenue B mnpupone. dusmueckue u
XUMHUYECKHE CBOMCTBA rajoreHoB. CpaBHHUTENbHAS XapaKTEpUCTHKa TajJoreHoB. [lonyueHne u nmpuMeHeHue rajJoreHoB. Xiop. Pusnueckue U X UMHYECKUe CBOMCTBA
xynopa. Ilpumenenue xjopa. XiopoBogopoa. Pusmueckue cpoiictBa. [lomydenue. ConsHass kuciora u ee coiaud. KauecTBeHHas peakiusi Ha XJIOPHA-HUOHBIL.
Pacno3naBanue xnopu0B, OpOMHI0B, HOIHIOB.



Kucnopox u cepa. [lonoxeHue B IepuOIUIECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTpoeHHe ux atoMoB. Cepa. Aitorponus cepbl. Du3zndeckue 1 XUMHYECKHE
cBoiictBa. Haxoxnenue B mpupone. [Ipumenenue cepsl. CepoBomopo. CepoBogopoaHas Kuciora u ee coiu. KauecTBeHHas peakuus Ha cyiab(d ua-uoHbl. OKCHJ Cephl
(IV). duznueckue u xummudeckue cpoiicTBa. [Ipumenenue. CepHucrtas kucioTa U ee conu. KauectBeHHas peakuusi Ha cynbdur-uonsl. Oxcua cepol (VI). CepHas
KHUCIIoTa. XMMUYECKHE CBOMCTBA pa30aBiIeHHOM U KOHIICHTPUPOBAHHON CepHOU KUCIOTHI. KauecTBeHHas peakius Ha cynb(aT-noHbl. XUMHUECKHE PEAKIINH, JIeKAIIHe
B OCHOBE MOJIYYECHUS CEPHOM KUCIOTHI B TPOMBIIIITIEHHOCTH. [I[puMeHeHne cepHOM KUCIOTHI.

Azor u Qochop. IlonoxkeHne B MEPHOJUYECKON CHCTEME XMMHYECKHX DJIEMEHTOB, CTPOEHHE UX aTOMOB. A30T, (u3MYecKue W XUMHUYECKHE CBOH CTBa,
noylyueHue u npuMmeHenue. Kpyrosopor azora B mpupope. AmMmuak. Ousnueckue ¥ XUMHYECKHE CBOICTBa aMMuaka, MojydeHue, npumMeHeHne. Conu aMMOHHS.
A3OTHast KucI0Ta U ee cBoicTBa. OKUCIUTENbHbIE CBOMCTBA a30THOM KHUCHOTHI. [lomydeHre a30THOW KUCIOTHI B labopaTopuu. XUMUUYECKHE PEaKIUH, JexKallue B
OCHOBE€ IMOJIYy4YCHUSA a30THOM KHMCJIOTHI B IMPOMBIIIJIICHHOCTH. HpI/IMCHCHI/Ie a30THOM KHMCJIOTHI. COHI/I a30THOM KHCJIOTHI U UX MNpUMCHCHHE. A3OTHEBIC yx[06peH1/1;1.

®dochop. Amnorponusi pochopa. dusmveckue u xummdeckue cpoictBa Qocdopa. Okcun dochopa (V). DochopHas kuciaora u ee comu. DochopHbIe
yI0OpeHHs.

Yrinepon u kpemHuid. [TonoxeHne B IEPUOTUIESCKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTiepoa. Aitorponus yriepona. Ousnueckue u
XUMHYECKHE CBOWCTBA yriepoaa. AncopOuuns. YrapHslil ras, cBoicTBa U (pO3MOJIOTHUECKOE ICHCTBIE Ha OPraHNU3M. YTIEKUCIbIA Ta3. YToNbHas KUCIOTa U €€ COJIH.
KadectBennas peakius Ha kapboHaT-uoHBL. KpyroBopoT yrieposa B mpupojae. Opranndeckue coequHenus yriaepoaa. Kpemuauii. Oxcun kpemuns (IV). Kpemuuenas
KUCIoTa u ee conu. Cmexno. Llemenm.

Meramnsl. [lonoxkeHne METaaIoOB B TMEPUOAMYECKOM B MEPHUOJUYECKON CHCTEME XHMHUUYECKHUX JJIEMEHTOB, CTPOEHHE WX aTOMOB. MeTamnueckas CBS3b.
®dusnyeckre CBONCTBA METAJIOB. Psii akKTUBHOCTHM METAIIOB (JICKTPOXMMHYECKHI psJl HAINpsSOKSHWH MeTauioB). XHMHYECKHE cBoWcTBa MeTauioB. CIIaBbl
METaJJIOB.

[enouynsie mertamisl. [lomokeHuE MIETOYHBIX METANIOB B IMEPHOJMYECKON CHCTeMe, CTpoeHne ux aromoB. Haxoxxnenme B mpuponme. dusnueckue u
XUMHYECKHE CBOWCTBA MIETOYHBIX MeTaIIoB. [IprMeHeH e MeT09HbIX METaJUIOB M HX COCTHHECHUH.

[[lenouno3emenpHbIe MeTAIUTBL. [1010KEeHIE MIEI0YHO3EMENbHBIX METAIIOB B IEPUOANIECKON CHCTEME, CTpoeHnEe ux aToMoB. Haxoxaenue B mpupoae. Marauit
Y KaJIBIIMA, X BaXXHeHIe coeqnHeHus. JKeCTKOCTh BOJBI U CITOCOOKI €€ YCTpaHCHHUS.

Anromunuii. [lomoxeHne amOMUHUS B TEPUOJUYECKON CHCTEME, CTpoeHue ero aroma. Haxoxkaenuwe B mpupone. dusndeckne m XUMHYECKHE CBOWCTBA
amfomuHus. [IpuMeHenne anroMuHAS. AMPOTEPHOCTh OKCHA U THAPOKCHIA aTFOMUHHUSL.

XKemnezo. Ilonoxenne xeneza B IEPUOANICCKON CHCTEME, CTPOCHHE ero aToMa. Haxoxxnenne B mpupoae. Puzndeckie u XUMHIECKHE CBOHCTBA KeJe3a.
BaHeiilye coeMHEHNs XkKee3a: OKCHIBI, THAPOKCH B 1 comn xenesa (11) u sxenesa (I11). KauectBennble peakuyy Ha mousl Fe?* u Fe®*. Pasnen 3. Kparkuii 0630p
BaKHEHIINX OPTaHUIECKUX BEIIECTB.

[IpenMer opranmyeckoi XuMuu. HeopraHmieckne 1 OpraHUIecKue COCIUMHEHUS. YTIEpoa - OCHOBA JKU3HU Ha 3emiie. OcOOEHHOCTH CTPOCHHUS aTOMa Yriepoaa
B OPTraHMYECKUX COCAMHEHUSX.

Yrnesonoponst. [IpenensHble (HachIIEHHBIE) YTIAEBOJOPOABI. MeTaH, 3TaH, MPOIaH - MPOCTEHIINEe MPEICTABUTENN MPENETbHBIX YTIIeBOA0pon1oB. CTPYKTypHBIE
(hopMyITBI YTIAEBOIOPOIOB. ['OMOIOTHYECKIIT PsIA IPENENBHBIX YTASBOOPOIOB. ['oMonorn. ®u3ndeckre u



XUMUYECKUE CBOMCTBA MpeAeNbHBIX YTIIeBOAOPOA0B. Peakuu ropeHus u 3amenienus. Haxoxaenue B mpupoje npeaeibHbIX yriieBoopoaoB. [IpuMeHeHne MmeraHa.

HemnpenenbHble (HEHACHIIIIEHHBIC) YTIAEBOAOPOABl. DTUICHOBBIN P HEMPEASIbHbBIX YIIeBO0po10B. DTuiieH. dusndeckrue 1 XuMHUECKHE CBOWCTBA dTUIICHA.
Peaxnus npucoenunenus. KauecTBeHHbIe peakiuy Ha 3TuiieH. Peakuus noaumepuszanuu. [lonuatrnen. [Ipumenenne stTuneHa. AIeTHICHOBBIN psi1 HelpeaeabHbIX
yriaeBonopoaoB. AuerwieH. CBoiicTBa aneTriieHa. IlpumeHeHue aneTuieHa.

[IpousBoansie yriaeBomopogoB. KpaTkuii 0030p OpraHWyYecKUX COCAWHEHWH: OJIHOATOMHBIE CIHPTHI (METaHOJ, ATaHOJ), MHOTOATOMHBIE CIHPTHI
(PTHJICHTJIMKOIb, TJHILIEPUH), KapOOHOBBIE KHUCIOTH (MypaBbUHAs, YKCYCHas), CIOXKHBbIE 3(UPBI, XKUPHI, YIIeBOAbl (TJII0OKO3a, caxaposa, Kpaxmal, LeJUIHJI03a),
AMUHOKHUCIIOTHI, Oenku. Poip 6enkoB B opranusme.

[ToHsiTHE O BBICOKOMOJICKYIAPHBIX BemiecTBax. CTPYKTypa MOJIMMEPOB: MOHOMEp, MOJHMMEp, CTPYKTYpHOE 3BEHO, CTEMeHb MoluMmepu3anuu. [lommaTuiieH,
MOJIMIPONUIICH, TOJIUBUHUIIXJIOPUI.

Cnucok J1a60paTOpHBIX ONLITOB
Peakiuu o6MeHa MeXy pacTBOpaMH JIEKTPOIUTOB.
KauecTBenHnnie pPCaKi Ha KaTUOHBI U aHUOHBI.
JelicTBuE MHINKATOPOB HA PAaCTBOPHI COJIEH.
Pacno3naBanue cynb(hua-HOHOB B pacCTBOPE.
Pacno3naBanue cynb(hUT-MOHOB B PacTBOPE.
Pacno3naBanme cynbhaT-mOHOB B pacTBOpE.
BsanmopeiicTBue coseii aMMOHHKS CO HIETOYaMHU.
KavecTBenHast peakiusi Ha yriIeKUCIbIN ra3.
KauecTBennas peaxius Ha KapOOHAT-HOHBL.
Paccmotrpenne oOpa3ioB MeTaIoB.
BzanmopeiicTBue MeTalIOB C paCTBOpPaMH COJIEH.
O3HaKOMIIEHHE ¢ 00pa3laMy BaXHEHIIIUX COJICH HATPHS, KU, KaJIbITHUs.
O3zHaKOMIIEHHUE C IPHPOIHBIMU COCTUHEHUSIMH KaJIBITHSL.
[Tomydenne TuapoOKCHAa ANIOMUHUS peaknueld oOMeHa. BzanmoneiicTBue ruipokcrIa allOMIHAS C KHCIOTOH U MIEOYBIO.
[Monyuenue runpokcuaa xeinesa (1) u rmaporcuna (111).

CnucoKk nmpakTu4ecKux pador
N3yuenune BIUSHUS YCIOBUN MPOBECHUSI XUMHUYECKAX PEAKITNI Ha €€ CKOPOCTb.
Pemenne skciepruMeHTaANBHBIX 3a/1a4 110 TeMe « CBOMCTBA KUCIOT, OCHOBAHUU M COJIEH KaK DIIEKTPOIUTOBY.
Tonyuenue consinoti Kuciomol u U3yUeHue ee C8OUCma.
Pemenne skciepuMeHTaNbHBIX 3a/1a4 1o TeMe «Kucmopon u cepay.
[Tonydenne aMmMuaKka U U3y4€HUE €TI0 CBOMCTB.



IMonyuenue okcuga yriaepoaa (IV) u uzydenue ero cpoiicts. PacrioznaBanue kapOOHATOB.

Pemenue 9KCIICPUMCHTAJIBHBIX 3a71a4 110 TEME «MeTamnmbly».

TemaTudeckoe NJIaHUPOBaAHUE

8 kmacc (2 4. B HEJEIO, BCETO

70 4.)

Tembl, BXOAAIIKE B pa3/ieibl IPOrpaMMBl

KoanuecTBo yacoB

O6opynoBanue nentpa «Touka
pocTa

OCHOBHBIE TOHATHUS XUMHUHU (YPOBEHb aTOMHO-MOJIEKYJISPHBIX MPEICTABICHUIN) 51 4acos

Iudposas mabopatopus Mo XUMHU
(DaTYNK TeMIEepaTyphl OKPYsKaomIeH
Ccpenpl, JAaTYHK
DIIEKTPOIIPOBOHOCTH, JaTYHK
TeMIIepaTypsl TEPMOIAPHBIN, JaTUHK|
ypoBHA pH), Beckl 3IEKTPOHHBIE
(Habop OI'D mo xumun)

J[.M1.MenneneeBa. CTpoeHHe aTomMa

[MepuoauuecKuii 3aKOH W IEPUOJMYECKAass CHCTEMa XHMHUYECKHX  DJIEMEHTOB 7 qacos

CtpoeHnne BeniecTBa. XUMHUYECKas CBA3b

7 yacoB

[MuppoBas mabopaTopusi IO XUMHH
(maT4uK TemIepaTypbl OKpYXKaromei
Ccpenbl, JAaTYHK
HIIEKTPOIIPOBOAHOCTH, JAaTYHK
TeMIIepaTypbl TEPMOIAPHBIN, AaTUYHK|
ypoBHs pH), Bechl 3JIEKTPOHHBIE
(Habop OI'D mo Xxumum)

PesepB

5 gacoB

9 xiacc
(2 yaca B Henenro, Bcero 70 4.)

TCMLI, BXOOsAIME B pa3aciibl IIPpOrpaMMbl

KonnaectBo yacos

O6opynoBanue mnenTpa «Touka
pocta»

MHoroo0Opa3ue XMMHYECKHX peaKInii

15 gacoB

udposas 1abopaTopus 1Mo




XUMUHU (maTumk TeMIIepaTyphl
OKpYy>Karolen cpensl, JATYUK
HIEKTPONPOBOJHOCTH, JATYHK
TeMIepaTypbl TEPMOMAPHBINA, NATYHK
ypoBHs pH)

MHoroobpa3ue BelecTB 43 4gaca
ITudpoBas nmabopatopus MO XUMHUHU
(maTYMK TeMIepaTypsl OKpyXkKaroIei
Cpellbl, JaTYUK BJIEKTPOIMPOBOIHOCTH,
MATYUK TEMIIEPaTyphl TEPMOIAPHBIH,
naTauK ypoBHs pH)
KpaTkuii 0030p BaxKHEHIIIMX OPraHuYSCKUX BEIICCTB 9 gacoB
Pesepn 3 gaca
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