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Pa0Gouas nporpamma 1o xumum
Kaacc 8
Koaun4yecTBo yacoB : B 8 kiacce 2 yaca B Hejaea10, 70 yacoB B roj
YMK: Pyn3utucl .E., I'abpueasasn®.I'.

XuMus
XuMus
XuMus
XuMus
XuMus
XuMus

. 8 ximacc. YueOnuk. Pymsutuc I'.E., ®enpaman O.1'.

. 8 knacc. DnexkrponHoe npusnoxenue (DVD) k yueonuky Pynsutuca I'.E., ®enpamana O.T.
. 8 xnmacc. Pabouas terpans. ['abpycesa H.U.

. 8—9 xiaccsl. lunaktuuecknit marepuan. Pagenxnii A.M.

. 8—9 knaccel. 3angaynuk ¢ «nomomHuKoM». ['apa H.H., ['abpycesa H.H.

. Ypoku B 8 knacce. ['apa H.H.

ABTopckas nporpamma: ['apa H.H. Xumus. Pa6ouue nporpammel. [Ipeamernas nunus yueonukoB ['.E. Pymasutuca, @.I". denpamana.
8-9 xnaccel/ H.H. I'apa.— M.: Tlpocsemienue, 2013

Yueonuk: Pymsutuc I'.E. Xumus: 8 ki.: yue6. mist obmeoopazosat. Yupexaenuii / I'.E. Pynsutuc, @.I'. ®enpaman. — M.:
ITpoceemnienue, 2016

HN3MeHeHUs1, BHECEHHBIE B AaBTOPCKYIO IIPOrpamMMmy:

PeszepBHOE Bpemst (5 4acoB) UCIIONIB3YETCS CIAEAYIOIIUM 00pa3oMm:

. luac — Ha mpoBeieHUe 0000MIaroIIero ypoka no teMe «llepBoHauanbHble XUMUYECKHUE TIOHSTUS)

¢ lyuac - Ha pemieHHe pacyeTHbIX 3a7ad «HaxokaeHue MaccoBOil JTOJIM PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE.
Brruncnienre Macchl paCTBOPEHHOTO BEILIECTBA U BOBI JIJIsl IPUTOTOBJICHUSI PACTBOPA OMPEICICHHON KOHIICHTPAIIUN»

¢ 1 gac - Ha mpoBeIeHne 0000IIAIOIIEr0 ypoka Mo Teme «BakHeHIe KIacchl HEOPraHUUECKUX COCMHEHUM»

. lyac — Ha npoBeeHne 0000IIAIOIIEr0 YPOKa 3a KypC XUMHHM 8 Kitacca

¢ 1 yac — Ha MpOBEIEHNE UTOTOBOTO TECTUPOBAHUS 32 KypC XUMUHU & Klacca

Ilnanupyembie pe3yjbTAThl 0CBOCHHUS Y4€OHOIO MpeaMeTa:

BrinyckHuk rayuyumcsa:

L OIMChIBATh CBOMCTBA TBCPABIX, KUIKHUX, F33006pa3HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC ITPU3HAKH,
L XapaKTCPHU30BaThb BCHICCTBA IIO COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIIMBATh NPUINHHO-CIICACTBCHHBLIC CBA3U

MCKAY JaHHBIMHU XapaKTCPUCTUKAMH BCIICCTBA,

L4 PACKpPLIBATb CMBICII OCHOBHBIX XHMMHWYCCKUX MMOHSITHM: aTOM, MOIJICKYIJIA, XUMUYECKU U 9JICMCHT, IIPOCTOC BCIICCTBO,

CJIOKHOC BCHICCTBO, BAJICHTHOCTD, UCITIOJIb3YA 3HAKOBYIO CUCTCMY XHMHU,

e m300pakaTh COCTaB MPOCTEUITNX BEIIECTB C TOMOIILI0 XUMUYECKUX (POPMYINI U CYITHOCTh XUMUYECKHUX PEAKIUH C

IIOMOIIBIO XUMHUYCCKHNX ypaBHeHHﬁ;



®  BBIYHCIISITH OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYKO MAacChl BEHIECTB, a4 TAKKE MACCOBYIO JIOJIKO XHUMHUYECKOTO
AJIEMEHTA B COCIMHECHUSX;
®  CpaBHUBATh IO COCTABY OKCHU/bI, OCHOBAHMS, KHCIIOTHI, COJIU;
®  KJIACCH(PUIIUPOBATH OKCHUIBI 1 OCHOBAHHMSI IO CBOMCTBAM, KHCIIOTBI U COJIH — IO COCTaBY;
®  ONKCHIBaTh COCTaB, CBOMCTBA U 3HAUEHHUE (B MPHUPOJIC U MPAKTUUECKON ACATEILHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB —
KHCJIOPOJIa ¥ BOJIOPO/IA;
® 1aBaTh CPABHUTEJIBHYI0 XapAKTEPUCTUKY XWMHUYECKHX OJJIEMEHTOB W BAXKHEWIINX COEOUHECHHUN €CTECTBEHHBIX
CEMEWCTB HIEJIOYHBIX METAIOB U T'AJIOT€HOB;
®  [0Jb30BATHCA JTAOOPATOPHBIM 000PYJOBAaHUEM U XUMHUECKOU MOCYI0H;
® [POBOJIUTH HECIIOXKHBIE XUMHUYECKHUE ONBITHI W HAOIIOJCHUS 3a MU3MEHEHUEM CBOWCTB BEHIECTB B MPOIECCE HUX
MIpEBpaIICHUI; COOTIOAATH MPaBUIa TEXHUKHA O€30MaCHOCTH NP MPOBEICHUN HAOIIOJCHUN U OIBITOB,
®  pasnuyaTh OKCHEPUMEHTAILHO KHUCJIOTHI W IIEJIOYM, TOJb3YACh HWHIUKATOPAMH; OCO3HATh HEOOXOJUMOCTh
coOmro/IeHus Mep 0€30MacHOCTH MPH OOpAIEHUH ¢ KHUCIOTaMU U IIEeJI0YaMH.
BeInyCKHUK noyuum 603modicHoCms HAYUUMbCA:
® 'PaMOTHO O0OpaIIaThCs C BEMIECTBAMU B MTOBCEIHEBHOM KU3HU;
® 0CO3HaBATh HEOOXOJMMOCTH COOJIFOJICHHSI MPaBUJ HKOJIOTUYECKH O€30MaCHOIO MOBEACHUS B OKPYKAIOMIEH NPUPOAHOM
cpexne;
® [IOHUMATh CMBICI U HEOOXOJAMMOCTh COOJIIOJICHMS TMPEANUCAHUMN, MpeIaraéMblX B HHCTPYKIMSIX IO HCIOJIb30BAHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMUU U JIP.;
® [ICTI0JIK30BaTh MIPUOOPETEHHBIEC KIIFOUEBbIE KOMIIETEHTHOCTH TPU BBITIOJIHEHUH HUCCIEAO0BATEIbCKUX MPOEKTOB MO U3YYEHUIO
CBOMCTB, CIOCOOOB MOJYYECHUS U PACIIO3HABAHUSI BEIIECTB;
® pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTh, HCIOJIb3YSl CPEJCTBAa YCTHOTO M THUCBMEHHOTO OOIICHUS, MPOSBIATH
TOTOBHOCTh K YBRKEHHUIO MHOM TOYKU 3pECHUSI PU 00CYX IACHUHU PE3yTbTATOB BHITIOJIHEHHON padOThI;
® 00BEKTUBHO OIICHHBATh MH(GOPMAIIMIO O BEIIECTBAX U XUMUYECKUX MPOIECCaX, KPUTHUECKH OTHOCUTHCS K MCEBJIOHAYYHOMN
uHdOopMaIH, HeTOOPOCOBECTHOM peKiaMe, KacaroIIecs HCTIOIb30BAHMS PAa3IMUHbIX BEIIECTB.
Ilepuoanyecknii 3aK0H U MepUOANYECKAsi cucTeMa XumMmn4ueckux 3jaeMeHToB .M. MenneneeBa. CTpoeHune BeuiecTna.
BrinyckHuk Hayyumcs:
e  KJIacCUPUIMPOBATh XUMHUYECKUE DJIEMEHThI Ha METaJlJIbl, HEMETAJUIbl, JIEMEHTBI, OKCUJIBI U THUIPOKCHUIBI KOTOPHIX
aM(oTepHbI, U UHEPTHBIE JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BaXKHOCTH YIOPSIOYEHHOCTH HAYYHBIX 3HAHUM;
®  pacKpbIBaTh CMbICH Nlepruoanyeckoro 3akona [[.1. Menneneena;
®  ONUCHIBAThH U XapaKTEPU30BATh TAOJUUYHYIO (POPMY MEPUOTNIECKON CHCTEMBI XUMUYECKUX DJIEMEHTOB;
®  XapaKTEepU30BaThb COCTAB ATOMHBIX SAEP M PACHPENCIICHHE YHUCIA DJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM aTOMOB
XUMHUYECKUX JIEMEHTOB MAJIbIX NIEPUOJ0B MEPUOANIYECKON CUCTEMBI, a TAKXKE KIS U KaJIbIIHS;



®  pa3au4aTh BHABI XUMHYECKOM CBSI3U: WMOHHYIO, KOBAJICHTHYIO IIOJSPHYHIO, KOBAJICHTHYIO HENOJSIPHYIO H
METaJINYECKYIO;

e  u300paxarh IEKTPOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKHUMHU CBSI3IMU PA3HOTO BUJA;

®  BBUIBISITH 3aBUCHMOCTh CBOMCTB BELIECTBA OT CTPOCHHUS €ro KPUCTAIUIMYECKOW pEIIeTKHM (MOHHOH, aTOMHOM,
MOJIEKYJISIPHOM, METAINIMUYECKON);

®  XapaKTEepU30BaThb XMMHMYECKHE DJIEMEHTBl M HUX COCIWHEHUS HA OCHOBE IIOJIOKEHHUS JJIEMEHTOB B NEPUOAUYECKOU
CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

®  ONUCBHIBATH OCHOBHBIE IPEANOCBUIKM OTKphITH .M. MeHnzaeneeBbIM NEPHOAUYECKOTO 3aKOHA U MEPUOANYECKOU
CUCTEMbI XUMUYECKUX JIEMEHTOB U MHOI'00Opa3HYI0 HAYUHYIO J€ATEIbHOCTh YUEHOIO;

®  XapaKTEepU30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAYCHHE IEPUOJUYECKOrO 3aKOHA M NEPUOIUYECKOM CUCTEMBI
xumMudeckux snemenToB J[.M. Menneneena;

®  0CO3HABaTh HAYYHBIE OTKPBITUS KaK pe3yJbTaT JUIUTEIbHBIX HAOMIOIE€HUNA, ONIBITOB, HAYYHOMU MOJIEMHUKH, TPEOOJICHUS
TPYAHOCTEW U COMHEHUH.
BBIITYyCKHUK nOay4um 603mMOACHOCHb HAYYUMbCA:

®  0CO3HABaTh 3HAYECHHUE TEOPETUUYECKUX 3HAHUU JUIS IPAKTUYECKON AEATEIBHOCTH YEII0BEKa,;

®  ONUCHIBaTh U3YUYCHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOIO aHAJIN34;

® [PUMEHATH 3HAHUS O 3AKOHOMEPHOCTAX NEPUOJUYECKONM CHUCTEMBl XMMHUYECKHX JJIEMEHTOB Ui OOBSICHEHUS U
IIPEBUICHNS CBOMCTB KOHKPETHBIX BEILECTB;

e pa3BuUBaTh HMH(POPMAIIMOHHYIO KOMIIETEHTHOCTb IIOCPEICTBOM YINyOJeHUs 3HaHUW OO0 HCTOPUM CTAHOBJICHUS
XUMHYECKOU HAYKH, €€ OCHOBHBIX ITOHSATHUM, NIEPUOANYECKOIO 3aKOHA KAaK OJHOTO U3 BaXKHEHIIMX 3aKOHOB IPUPOBI, a TAKKE O
COBPEMEHHBIX JOCTHKCHUSAX HAYKH U TEXHUKHU.

MHoroo0opasue XuMHYECKHX pPeaKkuuii.

BrinmyckHuK Hayuumcs:

®  OOBACHATH CyTh XUMUUYECKUX MPOIIECCOB;

®  Ha3bIBaTh NPU3HAKH U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKlnii;

®  YCTaHaBIMBATh MPUHAICKHOCTh XUMHUUECKON PEAKIMH K ONPEIEeICHHOMY THITY MO OJHOMY M3 KJIACCHU(PUIIMPOBAHHBIX
MPU3HAKOB:

1) mo 4mMcily U COCTaBy MCXOAHBIX BEIIECTB M MPOIYKTOB PEAKIUU (PEaKlWu COCTUHECHHS, PA3I0XKCHHs, 3aMEIICHUS U
oOMmeHa);

2) 1O BBIJCIICHUIO WJIH MOTJIOMIEHUIO TETUIOTHI (PeaKIuy AK30TEPMHUECKUE U SHIOTEPMUIECKHE);

3) 10 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN );

4) mo oOpaTUMOCTH TpoIiecca (peakiuu 00paTuMble U HEOOPATUMBIE);



e  Ha3bIBaTh (PAKTOPHI, BIUSIOLIUE HA CKOPOCTh XUMUYECKUX PEAKIIUH;

e  Ha3bpIBaTh (paKTOPHI, BAUSIOLIUE HA CMEIIEHHE XUMUUECKOIO PABHOBECHS;

®  COCTaBJATH YPABHEHMS ICKTPOIUTUUECKON TUCCOLMALMU KUCIIOT, IEJI0UYEH, COJICH; ITOJIHbIE U COKPAIllCHHbIC HOHHBIC
YpaBHEHUS peakUuuii 0OMEeHa; YpaBHEHHS OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKLIU;

®  TIPOrHO3MPOBATh MPOAYKTHI XMMHUYECKHUX pPEaKIUil Mo QopmysiaM / Ha3BaHUSM HCXOJHBIX BELIECTB; OMPEICINATH
MCXO/IHbIE BEIIECTBA 0 (popMyrnaM / Ha3BaHUSIM MPOJYKTOB PEAKIINUU;

® COCTaBIISITh YpPaBHEHUS  pPEAKIMM, COOTBETCTBYIOIIMX  IIOCIEIOBATEIBHOCTH  (LEMOYKE»)  IPEBPALLEHUI
HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

®  BBIIBJLITH B IIPOLECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAHNHA XUMUYECKON pEaKIuHy;

® TOTOBHTH PACTBOPHI C ONPENEICHHOW MaCCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA;

®  OIpPENEIATh XapaKTEP Cpebl BOJHBIX PACTBOPOB KHUCIIOT U LIENOYEHN IO N3MEHEHUIO OKPACKH UHIUKATOPOB;

® [IPOBOJUTH KAYECTBEHHBIC PEAKIIMH, IIOJTBEPKAAIOIIME HAJMYME B BOJHBIX PACTBOPAX BEILIECTB OTIEIBHBIX KATHOHOB
Y aHUOHOB.
BBIyCKHUK noayuum 603mMoiHCHOCMb HAYYUMBCA

®  COCTaBJISITh MOJIEKYJISIPHBIE U MOJTHbIE NOHHBIE YPABHEHUS MO COKPALIEHHBIM HOHHBIM YPAaBHEHUSIM;

® [PUBOAUTH IPUMEPHl PEAKUUW, MOATBEPKIAIOMIMX CYIIECTBOBAHUE B3aUMOCBS3M MEXKAY OCHOBHBIMHM KJacCaMu
HEOPraHWYECKHUX BELIECTB;

®  IIPOrHO3UPOBATH PE3YJIbTAThl BO3JIEHCTBUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakluu;

®  [IPOTHO3UPOBATH PE3YJILTATHI BO3AEHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

MHoroo0pa3sue BelecTs.

BrinmyckHUK Hayuumca:

®  ONpenensATh MPUHAMJIECKHOCTh HEOPraHMYECKUX BEIIECTB K OJIHOMY M3 HM3YYEHHBIX KJIACCOB/TPYNI: METalbl U
HEMETaJUIbl, OKCU/IbI, OCHOBAHMSI, KUCJIOTBI, COJIH;

®  COCTaBJIATH (POPMYJIbI BEILIECTB MO UX HA3BAHUSM;

®  ONpENeNsATh BAJIEGHTHOCTh U CTETIEHb OKUCIICHUSI 3JIEMEHTOB B BELIECTBAX;

®  COCTaBJATH (POPMYJIBI HEOPTAHUYECKUX COCAMHEHUH IO BAJIEHTHOCTSM U CTENEHSIM OKUCIEHHUS DJIEMEHTOB, a TAKXKe
3apsiiaM HOHOB, YKA3aHHBIM B Ta0JIMIIE PACTBOPUMOCTHU KHCJIOT, OCHOBAHHM U COJIEH;

e OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUs (PU3UYECKMX U XUMHUYECKHUX CBOWCTB IMPOCTHIX BEIIECTB U MX BBICIIUX
OKCHJIOB, 00Opa30BaHHBIX AIEMEHTaMU BTOPOTO U TPETHETO MEPHUOJIOB;

®  Ha3bIBaTh OOIIME XUMHUUYECKHE CBOMCTBA, XapaKTEePHBIE JUIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e  Ha3bIBaTh OOIIME XUMHUUYECKHE CBOMCTBA, XapaKTepHBIE JIsl KaXA0ro Kjiacca BEIIECTB;

® [PUBOAUTH NPUMEPBI PEAKIUil, MOATBEPKIAAIOIIUX XHUMHYECKHME CBOWCTBA HEOPraHWYECKUX BEIIECTB: OKCHUIOB,
KHCJIOT, OCHOBAHUM M COJICH;



®  ONpENeNsATh BEIIECTBO — OKHUCIHUTENb MU BEIIECTBO — BOCCTAHOBHUTENIb B OKHCIMTEIBHO — BOCCTAaHOBUTEIBHBIX
peakuusx;

®  COCTaBJIATh AJIEKTPOHHBIIN OajaHC MO NMPEATIOKEHHBIM CXEMaM peaKLni;

®  [POBOJAUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKAAIONIME XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX
BELIECTB;

®  [POBOAMTH JIAOOPATOPHBIE OIBITHI MO MOJYYEHHIO M COOMpaHHIO ra3000pa3HBIX BELIECTB: BOJIOPOJA, KHUCIOPOJa,
YIJIEKUCIIOTO Ta3a, aMMHUaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUM.
BbIyCKHUK TOJTYYUT 803MONCHOCHb HAYUUMBCAL!

* IPaMOTHO 00paIlaThCs C BEMIECTBAMU B TOBCEAHEBHOM KU3HH;

* OCO3HaBaTh HEOOXOAUMOCTb COOJIFOICHUS MPABUII IKOJIOTUYECKU O€30I1aCHOTO MOBEACHMSI B OKPYIKAIOLIEH PUPOIHON Cpele;

* IOHUMAaTh CMBICI U HEOOXOJUMOCTb COOJIOJCHUS MPEAIUCAHUN, ITPeIaraéMblX B HHCTPYKUHUSAX MO UCIOJIB30BAaHUIO JEKApCTB,
CpelncTB ObITOBOM XUMUU U JIP.;

* HCIOJb30BaTh MPUOOPETEHHBIE KIIIOUYEBbIE KOMIIETEHTHOCTH MPHU BBIMOJIHEHUU HCCIEI0BATEIbCKUX MPOEKTOB IO H3YYEHHIO
CBOMCTB, CIIOCOOOB ITOJIy4YE€HHUS U PACIIO3HABAHUS BELIECTB;

* pa3BUBaTh KOMMYHUKATHBHYI0 KOMIIETEHTHOCTb, MCIOJb3Ysl CPEACTBA YCTHOM M MUCbMEHHOW KOMMYHHUKAIMU NpHU padoTe C
TEKCTaMH y4eOHUKAa U JOMOJIHUTEIbHON JIMTEpPaTypOil, CIPaBOYHBIMHU TaOJIMLIAMH, MPOSBISATH TOTOBHOCTh K YBaXKEHUIO MHOW TOYKHU
3peHud MpU 00CYKIECHUH PE3YIbTATOB BHIIIOJIHEHHOW PaOOTHI;

* 0OBEKTUBHO OLIEHMBATh MH(OpPMALMIO O BEIIECTBAX M XMMUYECKHX MPOLECCaX, KPUTUYECKH OTHOCUTHCA K ICEBIOHAYYHOMH
uH(popMalu, HeTOOPOCOBECTHON peKIaMe, Kacaroleics HCIIOIb30BaHMsl Pa3IUYHbIX BEIECTB.

* 0CO3HABATh 3HAYECHHUE TEOPETUUECKUX 3HAHUU JJI TPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,;

* ONMCHIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JOTMKY CHCTEMHOTO aHaIN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUYECKOM CHCTEMbl XMMHUYECKHX AJIEMEHTOB AJi1 OOBSCHEHUS U NPEIBUIACHUS
CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIETEHTHOCTh IIOCPEICTBOM YIIIyOJIEHUsI 3HAHUIM 00 UCTOPUU CTAHOBJICHUSI XUMUYECKON HAYyKH,
€€ OCHOBHBIX MOHSTHH, MEPUOIUUECKOTO 3aKOHA KaK OJIHOTO M3 BaXKHEHIIMX 3aKOHOB MPHUPObI, @ TAKXKE O COBPEMEHHBIX JOCTHUKEHUSAX
HayKU U TEXHUKHU.

* COCTaBJISATh MOJIEKYJIIPHBIE U MOJTHbIE MOHHBIE YPABHEHUS MO COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

* IPUBOJIUTH MPUMEPHI PEAKIU, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3M MEXK]y OCHOBHBIMH KJIaCCaMU HEOPTaHMYECKHUX
BELIECTB;

* IPOTHO3UPOBATH PE3YJILTATHI BO3JECHCTBUS PA3IMYHBIX ()aKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKON pEeaKIUU;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3JECHCTBUS PA3IMYHBIX (PaKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOMCTBA BEILIECTB HA OCHOBE MX COCTaBa U CTPOEHUS;

* MPOTHO3UPOBATH CIMOCOOHOCTH BELIECTBA MPOSBIATH OKHCIUTENIbHBIE WM BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM CTENEHEH
OKHCJIEHUS 3JIEMEHTOB, BXOJAIINX B €r0 COCTAB;



* BBISBJIATH CYIIECTBOBAHUE TCHETHYECKON B3aMMOCBSI3U MEKIY BEIIECTBAMHU B PSIY: MPOCTOE BEIIECTBO — OKCHJ — THIPOKCH]T
— COJIb;

* OpPraHW30BbIBaTh, MPOBOJUTh YUYCHHYECKHUE MPOCKTHI IO HCCIACAOBAHUIO CBOWCTB BEIICCTB, UMCIOIIUX BAXKHOE MPAKTUYCCKOE
3HAYCHHE.

Inanupyemoie pezyrvmamol peanuzayuu npozpammol « Qopmuposanue YY/I» cpeocmeamu npeomema xumuu:

JInYHOCTHBIE YHHBeEpPCAIbHbIE Y4eOHbIe 1elCTBUA

B pamkax HeHHOCTHOI0 ¥ IMOIMOHAJBLHOI0 KOMIIOHEHTOB Oy1yT COPMUPOBAHBI:

*rpa’kJaHCKUI NaTpUOTU3M, JII000Bb K POosIMHE, UyBCTBO FOPAOCTH 32 CBOIO CTPaHY;

*YBa)KCHUE K UCTOPUH, KYJIBTYPHBIM U UCTOPUYECKUM NIAMATHUKAM;

*3MOLIMOHAJIBHO ITOJIOKUTEIBHOE IIPUHATHUE CBOEW STHUYECKON UIAEHTUYHOCTH;

*yBaXCHUE K IPyrUM HapoaaM Poccum M mupa U NpUHATHE UX, MEXITHUYECKAs TOJEPAHTHOCTb, TOTOBHOCTb K PAaBHOIIPABHOMY
COTPYAHUYECTBY;

*YBAKEHHE K JIMYHOCTU U €€ JTOCTOMHCTBY, OOPOXKENIATEIbHOE OTHOUIEHUE K OKPY)KAaOLIUM, HETEPHIUMOCTh K JIIOOBIM BHJIAM
HAaCWJINSI U TOTOBHOCTb ITPOTUBOCTOSITH UM;

*YBAKEHHE K LIEHHOCTSIM CEMbH, JIIOOOBb K NPHUPOJAE, MPU3HAHUE LIEHHOCTU 3/I0POBbsS, CBOEr0 M JAPYTUX JIIOJEH, ONTUMHU3M B
BOCIIPUATUH MUDA;

*[IOTPEOHOCTh B CAMOBBIPAXKEHUH M CAMOPEAIN3ALMHU, COLIMAIbBHOM IPU3HAHUY;

*[IO3UTHUBHAs MOPAJIbHAS CAMOOLICHKA W MOpPAJIbHBIE YYBCTBA — YYBCTBO TOPAOCTH IpPU CJIENOBAHUM MOPAIBHBIM HOPMaM,
[IEpEKMUBAHUE CTHIAA U BUHBI IIPU UX HAPYLICHUH.

B pamkax aesiTeJIbHOCTHOIO (MOBeIeHYeCKOr0) KOMIOHEHTa Oy 1yT chOpMHUPOBaHBIL:

*TOTOBHOCTb M CIIOCOOHOCTh K YYacTHIO B IIKOJBHOM CaMOYIIPaBJICHHWU B MpejesiaX BO3PACTHBIX KOMIETEHIMH (IeXypCTBO B
IIKOJIE U KJIacCe, yYacTHE B IETCKUX U MOJIOAEKHBIX OOIIECTBEHHBIX OpraHU3alUsIX, IIKOJIbHBIX U BHEIIKOJIbHBIX MEPOTPUATHUSAX );

*TOTOBHOCTb U CITIOCOOHOCTH K BBITIOJHEHUIO HOPM U TpeOOBaHUI IIKOIBHOM KU3HU, ITPaB U 00513aHHOCTEN yUEHUKA;

*YMEHHE BECTH JMAJIOI HAa OCHOBE PABHOIPABHBIX OTHOUICHWN M B3aWUMHOIO YBAXKCHUS W IIPUHATHA; YMEHUE KOHCTPYKTHBHO
paspeniath KOH(MIUKTHI,

*FOTOBHOCTh M CHOCOOHOCTH K BBIMTOJIHEHHIO MOpPAJIbHBIX HOPM B OTHOIIEHMHM B3POCIBIX M CBEPCTHHUKOB B IIKOJE, JOMa, BO
BHEYUYEOHBIX BUIAX JEATEIBHOCTH;

*IIOTPEOHOCTh B YYaCTHH B OOIIECTBEHHOM KU3HU OJIMKANIIETO COLIMAIBHOTO OKPYKEHHUSI, 00IIECTBEHHO MOJIE3HOM 1eATeIbHOCTH;

*YMEHUE CTPOUTH JKU3HCHHBIC IUIAHBI C YYETOM KOHKPETHBIX COLUHUAIBHO-UCTOPUYECKUX, MOJUTHYECKUX U SKOHOMHYECKHUX
YCJIOBHI;

*YCTONYMBBIN MO3HABATEIbHBIA HHTEPEC U CTAHOBIIEHUE CMBICIIO00pasyroliel (pyHKIMKU MO3HaBAaTEILHOTO MOTHBA;

*TOTOBHOCTH K BBIOOPY PO HIIBHOTO 00pa3oBaHUsI.



Buinycknux nonyuum 603moxicHocms 015 hopmuposanus:

*BbIPAINCEHHOU YCMOUYUBOU YUeOHO-NO3ZHABAMENbHOU MOMUBAYUY U UHMEPeCa K YYEHUIO,

*20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO,

*a0eK8amHol NO3UMUBHOU CAMOOYeHKU U H-Konyenyuu;

*KOMNEeMeHmMHOCMU 8 Peanu3ayu OCHO8 2pANCOAHCKOU UOEHMUYHOCMU 8 NOCMYNKAX U 0esiImelbHOCU,

*MOPAIbHO20 CO3HAHUSL HA KOHBEHYUOHAIbHOM YPOBHE, CHOCOOHOCMU K PeUleHU0 MOPAIbHbIX OUleMM HA OCHOBE YYEma NO3Uyuli

VUACMHUKOB OUIEMMbl, OPUEHMAYUU HA UX MOMUBHL U 4Y8CMEA, YCMOUYUBOE CIe008AHUE 8 NOBEOCHUU MOPATbHBIM HOPMAM U IMUYECKUM
mpebosaHusm,

omnamuu KadKk OCO3HAHHO20 NOHUMAHUA U CONEPEICUBAHUA HUYBCNIedAM ()pyZI/DC, ebzpaofcaiomeﬁwz 6 nocmynkax, HanpaesjierHHblX Ha

nomouyb u obecneuenue 6]26!20710]1)/"[”}1.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

BrinmyckHuK HayduTCs:

*LI€JIENI0JIaTaHUI0, BKJIFOUAsl IOCTAHOBKY HOBBIX LIEJIEH, IPeoOpa3oBaHne MPAKTUYECKOM 3a1a4y B TI03HABATEIIBHYIO;
*CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUS JOCTHKECHUSA LIEJIM HA OCHOBE YYETA BBIICICHHBIX YUUTEIEM OPUEHTHUPOB IECUCTBUS B

HOBOM y‘Ie6HOM MaTCpHuac;

*IUJIAHUPOBATh IYTU JTOCTUKEHHUS LEIIEH;

*yCTaHAaBJIMBATH L[E€JIEBBIE IPUOPUTETHI;

*YMETH CAMOCTOATEIBHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIIIT UM;

*[IPUHUMATH PEIICHUS B TPOOJIEMHOM CUTyaIluu Ha OCHOBE MEPETOBOPOB;

*OCYIIECTBIISITh KOHCTATUPYIOIIMNA M TMPEABOCXUINAIOININNA KOHTPOJIb IO PE3ylbTaTy W IO CIOCO0Yy IEHCTBUSA;, aKTyaJIbHBIN

KOHTPOJIb Ha YPOBHC IIPOU3BOJIbHOI'O BHUMAHUAA,

*aICKBATHO CaMOCTOATCIbHO OLCHUBATL IIPABUJIBHOCTL BLIIIOJIHCHUA HCﬁCTBHH U BHOCHUTH HGO6XOI[I/IMBI€ KOPPCKTHUBBI B

HUCIIOJTHECHHUEC KAaK B KOHIIC I[efICTBI/IH, TaK W 110 X0y €T0 pcain3alnu,

*OCHOBaM IPOTHO3UPOBAHUS KAK MPEIBUICHUS OyAyIIUX COOBITUI U pa3BUTHSI MPOLIECCa.

BuvinyckHuk noayuum 603MOHNCHOCMb HAYYUMbCA:

*CamMOCmMoAmenbHo CMagums Hogble yuebHble yeau U 3a0ayu;

*NOCMPOEHUIO HCUBHEHHBIX NIIAHOE 60 BPEMEHHO 2T nepcneKmuee,

*npu  NAAHUPOBAHUU OOCHMUICEHUS Yenell CAMOCMOAMENbHO, NHOIHO U AO0EK8AMHO YYUMblGAmb YCI08US U CPEOCmBa Uux

O0CIMUINCEHUSL;

*8b10C/ISIMb AIbIMEPHAMUBHBLE CNOCOObL OOCMUIICEHUS Yell U 8bloupams Hauboee 3pdekmuenvlil cnocod,
*OCHOBAM camope2ynsayul 8 Y4eOHOU U NO3HABAMENbHOU 0esIMENbHOCIU 8 popme 0COZHAHHO20 YNPABICHUS CEOUM NOBEOeHUEeM U

aeﬂmeﬂbHOCI’l’ZbiO, Hal’lpa&]leHHOL? HA 00CMUICEHUe NOCMABICHHBIX ueﬂed;

cocyuecmseiisintb nO3HA6AmMeENlbHy0 ped)]leKClHO 6 OMHOULeHUU OeUCMBULL NO peueruro ylle6Hle U no3HaeaAnelbHovlx 361()611{,'



*A0eK8amHO OYeHUBAMb 00LEKMUBHYIO MPYOHOCHb KAK MePY (hakmuiecko2o uu npeononazaemozo pacxood pecypcos Ha peuletue
3a0auu,

*a0eK8amHO OYEHUBAMb CBOU BO3MOIICHOCMU OOCMUIICEHUs. Yeau ONPeOeNéHHOU CIONCHOCMU 6 pA3IUYHbIX — cepax
CaMOCMOAMENbHOU 0esIMeNbHOCU,

*OCHOBAM CAMOPELYIAYUU IMOYUOHATILHBIX COCTNOAHULL

*npunIacams 80J1e8ble YCUNUs U NPeo00e8ams MmpyoOHOCMU U NPENSIMCMEUs HA NYMU O0OCMUNCEHUS Yeell.

KoMMmyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE 1eiCTBUA

BBIITyCKHUK HAYYUTCS:

*YUUTBIBaTh Pa3HbIE MHEHHS U CTPEMUTHCA K KOOPAUHALIMU PA3IMYHBIX IMO3HIHMI B COTPYITHUYECTBE;

*¢opmMynupoBaTh COOCTBEHHOE MHEHHE M TO3MIIMIO, APTYMEHTHUPOBAaTh U KOOPAMHUPOBATH €€ C MO3UIUSIMHU NapTHEPOB B
COTPYIHHYECTBE MPHU BbIPAOOTKE OOIIEr0 PEIIEHHS] B COBMECTHOM IE€ATEIBHOCTH;

*YCTaHaBJIMBATh U CPABHUBATh pPa3HbIE TOUKHU 3PEHUS, IPEXK]IEC YEM IPUHUMATh PELIECHUS U JeNIaTh BHIOOP;

*apryMEHTHPOBATH CBOIO TOUKY 3PEHUS, CIOPUTH U OTCTaMBaTh CBOIO MO3UIUIO HE BPAXAEOHBIM JJI1 ONITOHEHTOB 00pa3oM;

*33/1aBaTh BOIIPOCHI, HEOOXOUMBIE JJIsi OpTraHU3ALMH COOCTBEHHOM IESITEIbHOCTU U COTPYTHUYECTBA C TAPTHEPOM;

*OCYILECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUUECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;

*aJIEKBAaTHO MCIOJIb30BATh peUb IS IJITAaHUPOBAHMS U PETYJISILIUN CBOEH JESITENbHOCTH;

*aJIEKBAaTHO UCIIOJI30BATh PEUYEBBIE CPEJCTBA JUJIS PEIICHUSI PA3JIMYHBIX KOMMYHUKATUBHBIX 33]1a4; BJIAJIE€Th YCTHOM U MUCbMEHHON
pEYbIO; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHNUE;

*OpraHu30BbIBaTh M IUIAHUPOBATh Y4YEOHOE COTPYJHUYECTBO C YUYUTEIIEM M CBEPCTHUKAMH, ONPENENATh LEIM U (PYHKIHUU
YYaCTHHKOB, CIIOCOOBI B3aUMOCHCTBUS; TFIAHUPOBATH OOIIIHME CIIOCOOBI pabOTHI;

*OCYILECTBIISITh KOHTPOJIb, KOPPEKIIUIO, OLIEHKY 1eHCTBUI NapTHEPA, yMETh yOeXKAaTh;

*paboTaTh B TpyNIe — YyCTaHaBIMBaTh pabouue OTHOLIEHUs, F(P(PEKTUBHO COTPYAHHYATH M CIIOCOOCTBOBATH MPOTYKTUBHOMN
KOONEpALK; HHTETPUPOBATHCS B TPYNITY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aMMOJIEHCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMY;

*OCHOBaM KOMMYHUKaTHUBHOU pediiekcuu;

*HCMOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJCTBA Il OTOOpaKEHUSI CBOMX YYBCTB, MBICIIEH, MOTUBOB U MOTPEOHOCTEN;

*0TOOpaXkaTh B peuu (omucaHue, 0ObSICHEHUE) COAECPKaHNUE COBEPILIAEMbIX JAEUCTBUI Kak B popMe IPOMKON COIMAIM3UPOBAHHON
peu, Tak U B popMe BHYTPEHHEHN peyn.

Buinyckuux nonyuum 603mMoACHOCHb HAYYUMbCA:

VUUMBIEAMb U KOOPOUHUPOBAMb OMIUUHBIE OM COOCMEEHHOU NO3UYUU OPY2UX JH00eli 8 COMPYOHUYECmEe;

*YUUMBIEAMb PA3HbIE MHEHUS U UHMEPeChl U 000CHOBbI8AMb COOCMBEHHYIO NOSUYUIO,

*NOHUMAMb OMHOCUMENLHOCIb MHEHUU U NOOX0008 K PeueHuIo npooaembl;

*NPOOYKMUGHO pa3peuiams KOH@IUKMbL HA OCHO8E Y4éma UHMepeco8 U NO3UYUll 6cex YYACMHUKOB, HOUCKA U OYEeHKU
ANbMEPHAMUBHBIX CNOCOO08 pa3peueHuss KOHDAUKMOE, 00208apueamvbcs U Npuxooumsv K O0Owemy peuleHuro 6 COBMECMHOLU
0esamenbHOCmU, 8 MOM YUC/e 8 CUMYAYUU CIMOIKHOBEHUS UHMEPECOs;



*Opams HA ceOsl UHUYUATNUBY 8 OP2AHUZAYUU COBMECMHO20 0elCmaus (0eno8oe 1uoepcmaeo),;

*0KA3b18aMb NOOOEPIHCKY U COOeliCmBUe mem, OMm K020 3a8UCUM OOCMUNCEHUE Yeal 8 COBMEeCMHOU 0esmelbHOCmU,

*0Cyuecmeaisims KOMMYHUKAMUBHYIO DeqhIeKCUI0 KaK 0CO3HAHUE OCHOBAHUL COOCMBEHHbIX OelticmBUll U Oelicmeuti NapmHuépa,

*g npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIE008AMENLHO U NOJIHO Nepeoasams Napmuépy HeobXoo0umMy uH@opmayuro
KaK opueHmup O0Jisi ROCMPOeHUsi OeliCmaUs.,

sgcmynams 6 0uanoe, a MmaxKdxi#ce y4yacmeo8amsv 6 KOJIEKMUBHOM O00CYHcOeHuUu npoobiem, y4acmeosamsv 6 OUCKYCCUU U
apeyMeHmupo8amy C800 NO3UYUIO, 81A0eNb MOHOI02UYECKOU U OUATIO2ULECKOU (hOpMaMu peyu 8 COOMBEMCMEUU C SPAMMAMUYECKUMU U
CUHMAKCUYECKUMU HOPMAMU POOHO2O SA3bIKA,

*c11e0068amb MOPANIbHO-IMUYECKUM U NCUXONOSUYECKUM NPUHYUNAM OOWeHUs U COMPYOHUYeCmsed HA OCHOBE YBANCUMENLHO2O0
OMHOWEHUS K NAPMHEPAM, SHUMAHUA K JUYHOCIU OPY2020, A0EKBAMHO20 MENCIUUHOCMHO20 8OCHPUAMUL, 20MOBHOCU AOEeK8AMHO
peazupoéams HA HYH#CObl OpYeUX, 6 UYACMHOCMU OKA3bl8amb NOMOWbL U IMOYUOHALLHYIO NOOO0EPHCKY NAPMHEPAM 6 npoyecce
docmudicerusi 0ouell yeau COBMeCmHoU 0esimeabHOCMU,

sycmpausamuv 3¢hhexmusHvle 2pynnosvle 00CYIHCOeHUsE U 0becnedusams 0OMeH 3HAHUAMU MeHCOY YIeHaAMU epYnnbl OJisl NPUHAMUSL
I Pexmusnbix COBMECMHBIX peuleHUl;

*8 COBMECMHOU 0esmeNbHOCMU YEMKO QopMyauposams yeau epynnvl U Nno380Jsmsb €€ YUACMHUKAM NPOSAGIAmb COOCMBEHHYIO
9HEpUIo 0 OOCIMUNCEHUS IMUX Yeell.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

BrinyckHUK HAy4UTCA:

*OCHOBaM pean3alliy MPOEKTHO-UCCIEA0BATEIbCKOM NeATeIbHOCTH;

*IIPOBOJANTH HAOIIO/IEHNE U HKCIIEPUMEHT 1101 PYKOBOJICTBOM YUMTEJIS;

*OCYIIECTBIISITh PACITUPEHHBINA MOUCK MH(POPMAITUHU C UCTIOJIb30BaHUEM pecypcoB Oubamorek u MHTepHeTa;

*CO3/1aBaTh M MPEOOPa30BBIBATH MOJICIH M CXEMBI JIJIS PEIICHHS 33719,

*OCYIIECTBIISTH BbIOOp Haubosee 3 (PEKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

*J1aBaTh ONPEACIICHUEC TTOHATHUSIM;

*yCTaHABIIMBATh MPUINHHO-CIICICTBEHHBIC CBSI3H,

*OCYIIECTBIISITH JIOTHUECKYIO OTMEePAIli0 YCTAHOBJICHHS POAOBHUIOBBIX OTHOIICHUM, OTPAaHUYEHUE TTOHITHS;

*0000MIaTh TOHIATHS — OCYIIECTBIIATH JOTHYCCKYIO OINEPAIHI0 IMepeXxojia OT BUIOBBIX MPU3HAKOB K POJOBOMY IOHSTHIO, OT
MTOHSITHS C MEHBIITUM 00BEMOM K ITOHITHIO ¢ OOJIBIITUM 00BEMOM;

*OCYIIECTBIISITH CPaBHEHWE, CEPUAIMI0 U KIIAaCCU(PHUKAIIUIO, CAMOCTOATEIFHO BBHIOMpPAs OCHOBAHWSI W KPUTEPUU [IJIS YKa3aHHBIX
JIOTUYECKUX OTEpaIni;

*CTPOUTH KJIACCU(DUKAITUIO HA OCHOBE TUXOTOMUYECKOTO JIeJICHHS (Ha OCHOBE OTPHUIIAHUSA);

*CTPOUTH JIOTHYECKOE PACCY’K/IEHNE, BKIIIOUAIOIIEe YCTAHOBJICHUE MPUINHHO-CIIC/ICTBEHHBIX CBSI3EH;

*00BSICHATH SIBJICHUS, TTPOIIECCHI, CBS3U M OTHOIICHMSI, BHISABIISIEMBIC B X0J1€ NCCIIEIOBAHMUS;

*OCHOBaM 03HAaKOMHTEIIbHOTO, U3YYalOIIEro, yCBauBaOIIETO U IIOMCKOBOTO YTEHUS;



*CTPYKTYPUPOBATh TEKCTHI, BKJIIOYas YMEHHUE BBIJECISATH TIJIaBHOE W BTOPOCTENEHHOE, TJIaBHYIO WJACK0 TEKCTa, BBICTPAUBATH
MOCJIETIOBATEILHOCTH OMUCHIBAEMBIX COOBITHI;

*paboTath ¢ MeTapopaMu — MOHUMATh NEPEHOCHBIN CMBICI BBIPAXKEHUM, TOHUMATh U YIIOTPEOISATh 000POTHI peUH, MOCTPOCHHBIE
Ha CKPBITOM yNo100JIeHuH, 00pa3HOM COJIMKEHUU CIIOB.

Buinycknuk nomyuum 803mMoxiCHOCMb HAYYUMBCAL:

*0CHOBAM pepeKCUBHO20 YMEHUsL,

scmasums npobdemy, apeyMeHmuposams eé aKkmyaibHOCmb,

*CamocmosmenbHo NPo8OOUMb UCCIE008AHUE HA OCHOBE NPUMEHEHUSI MemO0008 HADI00eHUs U IKCNEePUMEHMA,

*8bLOGUSAMb SUNOMESbL O CEA3AX U 3AKOHOMEPHOCAX COObIMULL, NPOYECCO8, 00HEKMO8,

*0P2aHU308b18AMb UCCAE008AHUE C YETbIO NPOBEPKU CUNOMES;

*0enamov yMO3aKA0YeHUs: (UHOYKMUBHOE U NO AHANO2UU) U 8b1800bL HA OCHOBE AP2YyMEeHMAYyUU.

COAEPKAHUE YYEBHOI'O ITPE/IMETA 8 ki
Pasznes 1. OcHOBHBIC IOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPEACTABICHUIN)

[Ipeamer xumuu. XuMHUS Kak 4acTh €cTeCTBO3HaHMs. BemiectBa M ux cBoMcTBa. MeETONbl MO3HAHUS B XMUMHUH: HAOJIOJEHUE,
skcriepuMeHT. [Ipuémel Ge3omnacHoi paboThl ¢ 000pyI0BaHUEM U BerecTBaMU. CTpoeHUE TIIaMEHH.

Yuctele BemectBa M cMmecu. CrnocoObl OYMCTKH BEIECTB: OTCTaMBaHHWE, (QWIBTPOBAHUE, BBIIAPUBAHUE, KPUCMALIUZAYUS,
OUCTULTAYUS, xpomamoepagbuﬂl. OU3NYECKNEe U XUMHUYECKUE SBJICHUS. XUMHUYECKUE peakuuu. [Ipu3Haky XMMUYECKHMX pEakuuil U
YCJIOBHSI BO3HUKHOBEHUS U TEYECHUS] XUMAUYECKUX PEAKIIHM.

ATOMBI, MOJIEKYJIBI M HWOHBI. BeliecTBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTpoeHusa. Kpucramnuueckue peméTkh: HOHHAas,
aToMHas W MoJiekyisipHasi. Kpucrainuueckue u amopdHbIe BEIIECTBA. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIA KPHUCTAUIMUECKOMN
pem€tku. KauecTBeHHBIM U KOJMYECTBEHHBIN COCTaB BenlecTBa. [IpocTeie u ciioxHbIe BemecTBa. MeTamibl U HeMETalibl. XUMHUYECKHUI
AJEMEHT. SI3bIK XUMHUH. 3HAKA XUMUUYECKUX DJIEMEHTOB, XUMUYECKUE (OPMYJIbl. 3aKOH MTOCTOSTHCTBA COCTaBa BEILIECTB.

AToMHas eguHua Macchl. OTHOCHUTENbHASI AaTOMHAsI U MOJIEKYJIsipHast Macchl. KonnuecTBo BemiecTBa, Mojib. MoJisgspHas macca.

BaneHTHOCTh XUMHUYECKHX 3JIeMEeHTOB. OmpeiesieHue BaJICHTHOCTU 3JIEMEHTOB 10 (opmyiie OuHapHbIX coenuHenuid. CocTaBieHue
XUMUYECKUX (OpMYJT OMHAPHBIX COCTUHEHUI 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE Y4YeHHUE. 3aKOH COXpPAaHEHHUsS MacChl BEIIECTB. XWMHUUYECKHE ypaBHeHMs. Knaccudukanus XUMHYECKHX
pEeaKnui 10 YUCILy U COCTAaBY MCXOAHBIX U ITOYYEHHBIX BelecTB. JKu3Hb U nesrensHocts M. B. JJomonocoBa.

Kucnopoa. Haxoxnenne B npupoje. @uznueckue u xumudeckue cBoiictsa. O30H. Ilonyyenue u npumenenue kucioponaa. Kpyrosopor

kuciopoga B mpupoge. l'openuwe. Oxcuapl. Bo3gyx m ero cocrtaB. MemjieHHOE OKHUCIEHHE. 3aliuTa aTMOC(PEPHOro BO3AyXa OT
3arpsA3HCHUN.




Bognopon. Haxoxzaenne B npupoae. @uszndeckue U XUMAYECKHUEe CBOMCTBAa. Bomoposa kak BoccTaHOBUTENb. Mephl 0€30MacHOCTH TpU
pabote ¢ Bogopoaom. [Tomyuenue, npumeHeHue.

Bona. Metoasl onpeneneHns: coctaBa BOJbl — aHaIU3 UM cUHTE3. PU3MUECKHEe U XMMHYECKHE CBOMCTBA BOJbl. Boxa B mpupone u
crocoObl €€ ouucTku. Aspanus Bojbl. Boma kak pactBoputens. PacTBopuMocTh BemiecTB B Boje. OrmpejenieHre MacCOBOM JI0JH
PacTBOPEHHOTO BEUIECTBA.

Oxcunpl. CocrtaB. Knaccudukanus. OcCHOBHbIE M KHCIOTHbIE OKcUIbl. HomeHknaTypa. dusnyeckue M XUMHUYECKHE CBOWCTBA.
[Tonyuenue. [Ipumenenue.

OcnoBanus. CocraB. Kiaccudukanus. Homenknarypa. @usndeckue u XuMuueckue cBorctpa. Peakuus nedtpanuzanuu. [lonyyenue.
IIpumenenue.

Kucnorsl. CocraB. Knaccudukanus. Homenknarypa. ®@usndeckre M XHMHYECKHUE CBOMCTBA. BBITECHUTENBHBIN psii METAJLIOB.
IIpumenenue.

Comnu. Cocras. Knaccudukanusa. Homenknarypa. @uszndeckue cBoicTBa cojiei. PacTBopuMOCTh cosell B Bojie. XMMUYECKUE CBOMCTBA
cosieii. CriocoObl OJTy4YEeHHMsI COJIEH.

['eneTnyeckas CBsI3b MEKIY OCHOBHBIMHU KJIACCAMU HEOPTAaHUYECKUX COCTUHEHUM.
JdemMoncTpauuu
O3HakOMJIEHHE C J1abOpaTOPHBIM 000PYAOBaHKUEM; ITPUEMBI Oe301acHOi paboThl ¢ HUM. CriocoObl 0UMCTKH BelecTB. [Ipumepsl
($u3MYECKUX U XUMUYECKUX SIBJICHUN. [IprMephl MPOCTHIX U CIIOKHBIX BEECTB. MOETN KPUCTAIUIMYECKUX PEIETOK. OTBITHI,
ITOATBEPIKAOIINE 3aKOH COXpaHeHUs Macc. Peakunu pa3Hbix TumnoB. CBoiicTBa kuciopona. OnpenesieHne coctaBa BO31yXa.
B3aumopeiicTBue BoJpl ¢ MeTaJJIaMH, OKCUAAMH. XUMUYECKUE COEAMHEHUS B KOJIMUECTBE MOoJib. OOpasLibl COeAMHEHUH.
BzaumoneticTeue Bogopoaa ¢ okcugaom meau (11)
JlaGopaTopHbIe ONbITHI
PaccMoTpeHue BeecTB ¢ pa3inuHbIMU (PU3HMUECKUMU CBOCcTBaMU. Paznenenue cmecu MarHuToM.. [Ipumepsl pusndeckux u
XUMHUYECKUX siBJeHUI. O3HaKOMJIEHHE ¢ 00pa3liaMH MPOCTBIX U CIOXKHBIX BellecTB. ONbIThI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA
OKCHUJIOB, KHUCJIOT, aM(POTEpHBIX TUIPOKCUJIOB U COJICH.
IIpakTnyeckue padoTbl
[Ipuemsbl Oe3omacHoi paboThl ¢ 000pyI0BaHUEM U BelecTBaMHu. CTpOEHUE TUIAMEHH.
OuucTka 3arps3HEHHON TOBAPEHHOM COJIH.
ITonydeHue u CBOMCTBA KUCIOPOA.
ITonydeHnue Bogopoaa U UCCIEAOBAHUE €0 CBOMCTB.
[IpuroroBieHre pacTBOPOB COJIEN C ONPEAECICHHON MAacCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA.
Peakrust oomena.
Pemenne skcriepuMeHTaIbHbIX 33/1a4 0 TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCIUHEHUI .
PacueTrHble 3a1a4n
Brruncienre OTHOCUTENLHON MOJIEKYJISIPHOW MacChl BeliecTBa Mo (opMmysie. BrluucieHrne MaccoBOW JOMM DJIEMEHTa B XUMHUYECKOM



COCIMHECHUH. Y CTAHOBIIGHHUE MPOCTEHIEeH (HOPMYIBI IO MAaCCOBBIM JIOJISIM AJIEMEHTOB. HaXOXJACHHE MACcCOBOHM JOJIM PacCTBOPEHHOTO
BEIIECTBA B pACTBOpPE. BbIUKCIIEHME MacChl PACTBOPEHHOIO BELIECTBA M BOABI Ui NPUTOTOBJIEHUS PAacTBOpPA OINPENCICHHOU
KOHIIEHTpAIMK.. BeIuucaeHus ¢ MOHATHI — Macca, KOJIMYECTBO BEILECTBA, MOJISIPHBINA 00BEM, MOJIIpHAsl Macca.

Pazneun 2. Ilepuoguyeckuii 3aK0H M EPUOAUYECKAsi CUCTeMa XumMn4ieckux ieMeHToB Jl. . MenaeneeBa. CTtpoeHue atoma

[lepBoHauanbHbIE TPEACTABICHUS O E€CTECTBEHHBIX CEMEHCTBaX XHWMHYECKHUX AJIEMEHTOB. ECTeCTBEHHOE CEMENCTBO IIETOYHBIX
MeTauioB. M3MeHeHne (U3MYECKUX CBOWCTB IMICIOYHBIX METAJIOB C YBEJIWYEHHWEM OTHOCHUTEIBHOW aTOMHOM Macchl. M3meHeHue
XUMUYECKON aKTUBHOCTH IIEJIOYHBIX METAJJIOB B PEAKIIUSIX C KUCIOPOJIOM U BOJOM.

["asiorensl — camble aKTUBHbIE HeMeTasuibl. M3MeHeHue (hU3M4ecKux CBOMCTB rajiOreHOB C YBEJIMYEHUEM OTHOCUTEIBHOW aTOMHOM
Macchl. MI3MeHeHne XUMHUYECKON aKTUBHOCTH TAJIOTEHOB B PEAKLMAX C BOJOPOJIOM U MeTajilaMU. BbITECHEHHE rajloreHaMu JIpyT Apyra
W3 PaCTBOPOB UX COJIEH.

OcHoBanus kinaccupukanuu xumuueckux saemeHtoB JI. M. MenneneeBa. Ilepumoanueckass cucTteMa Kak €CTECTBEHHOHAay4YHas
KJaccu(pukanus XUMUYECKUX 3JIeMeHTOB. TaOnuuHas ¢dopMa mpejcTaBieHUs KiIacCU(DUKAIMU XUMHUYECKUX 3JIeMEeHTOB. CTpyKTypa
tabnuipl «[lepuonnyeckas cucrema xumuueckux snemeHToB JI. M. MennpeneeBa» (kopotkas (opma): A- u b-rpynmbl, nepuopsl.
DuU3NYECKUM CMBICII TOPSIKOBOrO (ATOMHOT0) 3JIEMEHTa, HOMEpa Mepuojia, HoMepa IpyIIibl (1 SJIEMEHTOB A-TpyIIII).

CrtpoeHue aToma: ipo U JIEKTPOHHAst 00oJ0uKa. SAnepHas (TuiaHeTapHas) MOJEIb CcTpoeHus: atoMa. COCTaB aTOMHBIX SiZIEP: TPOTOHBI
Y HEWTpoHbl. 30TONBI. 3apsa aTOMHOIO s/ipa, MacCOBOE YUCIO, OTHOCUTENbHAA aToMHasg macca. CoBpeMeHHas: popMyIHMpOBKa OHITHUS
«XUMHUYECKHAN JIEMEHT.

DnexkTpoHHas 000J0YKa aToMa: MOHATUE 00 IJIEKTPOHHOM CJI0€, €r0 EMKOCTHU. 3allOJIHEHHUE 3JIEKTPOHHBIX CJIOEB Y ATOMOB 3JIEMEHTOB
|—I111 nepuonos.

CoBpeMeHHas (popMyJIHpOBKa MEpUOANYECKOro 3akoHa. Kuznp u gestensHocTs [. V1. Menneneesna.

JdeMoHcTpanuu

Pu3nyecKrne CBOMCTBA LIEJTOYHBIX METAIJIOB , TAJIOT€HOB.

Paznen 3. CtpoeHue BemiecTBa

DIIEKTPOOTPULATETBHOCTh XUMUYECKUX AJIEMEHTOB. OCHOBHBIE BU/Ibl XUMUYECKOW CBSI3H: KOBAJICHTHAS! HEMOJISIpHAs, KOBAJICHTHAs
MoJIsipHAasi, MOHHAsA. BaleHTHOCTh 37IEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. Crenenb okuciaeHus. [IpaBuna onpeneneHus CTENeHH
OKHUCJICHUS JIEMEHTOB. 3aK0H ABoraipo. MossipHbIit 00bEM ra3oB. OTHOCHUTENbHAS INIOTHOCTH ra30B. OOBEMHBIC OTHOIIICHUS Ta30B MPU
XUMUYECKUX PEAKIUSIX.

JdemMoHcTpanuu

ComnocraieHue (U3NKO-XUMUUECKUX CBOMCTB COCTMHEHUMN C KOBAJICHTHBIMU U MOHHBIMU CBSI3SIMHU.



KAJIEHJIAPHO - TEMATHYECKOE INTAHUPOBAHHUE YPOKOB XUMHUH B 8 KJIACCE

(2 YACA B HEJIEJIIO).
Ne Koan Jarta ypoka
Ypoka 4ecTB Tema ypoka XuMHY. IKCIIEPUMEHT
mo o
npej- 4acoB Ilo mnany Ilo dakry
MeTy
Pazgen 1. OcHOBHbIE IOHATUSA XMMUM (YPOBEHb AaTOMHO-MOJIEKYJISAPHBIX Npeacraniaenni) (51 yac + 3 yaca pe3epBHOIro BpeMeHH).
1. 1. [Ipenmer xumuun. XuMus Kak 4aCTh €CTECTBO3HAHUS.
BemecTBa 1 ux cBoiicTBa.
2. 1 MeTto/1bl T03HAaHUS B XUMUHU: HA0JIIO/IEHUE, SKCIIEPUMEHT
3. 1 [TpakTuueckas paborta Nel.
[IpaBuia TeXHUKH OE30MACHOCTH MPHU PabOTe B XUMUYECKOM KabuHeTe. O3HaKOMIIEHHUE C /P Nel
1a00paTOPHBIM 000PYIOBAaHUEM.
4, 1 Uucrele BemecTBa U cMecu. CriocoObl pa3esieHus: cMeceit Jlem.: CriocoObl OUMCTKH
BELIECTB:
KpUCTAJLIM3a1us,
JUCTHIUISILINS,
xpomarorpadus.
JI/O Ne2: Pasnenenue
CMECH C IOMOUIBIO
MarHmra.
S. 1 [Tpaktuyeckas padora Ne 2. OumcTka 3arps3HEHHON TOBAPEHHOM COJH. II/P. Ne2.
6. 1 Pu3nyecKue U XUMHUYECKHUE SIBICHUS. XUMAUYECKHE PEaKIIMH. JI/O Nel: PaccmoTpenue

BEIIIECTB C pa3IMYHBIMHU
(buznuecKuMu
CBOWCTBaMH.

/O Ne3:  Ipumeper
(U3NYECKUX SIBICHUI.

JI/O  Ned4:  Ilpumepsl




XUMHUYECKUX SIBJICHUI.

7. ATOMBI ¥ MOJIEKYJIbI, HOHBI.

8. BemectBa MoneKyasipHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Kpucraminueckue pemerk.

9. [IpocThie u CloXkHbBIE BEenIeCTBA. XUMUUYECKUNA 3JIEMEHT. MeTalibl 1 HEeMETaJUIbl. Jlem.: O3nakomiieHHE C
o0pa3aMu  MPOCTBIX U
CJIOKHBIX BEILIECTB.

10. SI3BIK XUMHU. 3HAKH XUMHUYECKUX 2IeMeHTOB. OTHOCUTEIbHAA aTOMHAs Macca.

11. 3aKOH OCTOSHCTBA COCTaBa BEIECTB

12. Xumuyeckue Qopmynsl. OTHOCUTENbHAs MOJEKylspHas Macca. KadecTBeHHBIH u

KOJIMYECTBEHHEBII COCTaB BEIIECTBA.
13. MaccoBast 10JI1 XUMHAYECKOTO 3JIEMEHTA B COEAUHEHUU.
14. BanmeHTHOCT, XUMHYECKHMX dJeMeHTOB. OIpeaclieHne BaJCHTHOCTH 3JIEMEHTOB 10
dbopmynam OMHAPHBIX COCTUHEHUMN.

15. CocraBieHrne XUMHYECKUX GopMya OMHAPHBIX COSAMHEHUI MO BaJICHTHOCTH.

16. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

17. 3aKOH COXpaHEHUs1 MacChl BEIIECTB.

18. XHUMHUYECKUE YPABHEHMUS. Jdem.: OnbIThI,
MOATBEPKIAIOINE 3aKOH
COXpaHEHHUs MacChl
BEIIECTB.
JI/O NeS: Peakunu,
WUTFOCTPHUPYIOIINE
OCHOBHBIE TTPU3HAKU
XapaKTEPHBIX PEAKIUH.

19. THUITBI XUMHYECKUX PEaKIMI JI/O Ne6: Paznoxxenue

OCHOBHOT'0 KapOoHaTa
menu (I1).

/O Ne7: Peakiust




3aMeEIIeHNs MEIN

HKEIIE30M.
20. [ToBTOpenue n o6o6menue o reme «llepBoHadaIbHbIE XUMUYECKHE TTOHSATHS
21. Konmpononaa paooma Nel no meme: «llepgonauanvnvie xumuueckue nOHAMUAN.
22. Kucnopona, ero obmias xapakTepucTuka U HaxoxaeHue B npupoje. [lonydyenue kucinopona | Aem. [Tonyuenue u
U ero (pu3nyecKue CBOMCTBa coOupaHue KUCIOpoaa Me-
TOJIOM BBITECHEHHUS
BO3/yXa ¥ BOJBI.
23. Xumnueckue cBoiictBa kucinopoja. Oxcunsl. [lpumenenue. Kpyrosopot kucinopoja B JI/O Ne8: O3nakomieHue
pUpoJe. ¢ oOpa3Lamu OKCH/I0B.
24. [TpakTuaeckast padorta Ne3. [TonmydeHne U CBOMCTBA KUCIIOPOA. I1/P Ne3
25. O30H. AntoTponus Kuciaopoaa
26. Bo3ayx u ero cocraB. 3amuTa aTMOC(HEPHOro BO3/lyXa OT 3arps3HEHUS. [lem. Omnipenenenue
cocraBa
BO3/yXa.
217. Bognopon, ero obmuas xapakTepucTHKa U HaxoxkaeHue B npupoje. [lomyuenne Bogoponau | Jlem. ITonydenue
ero (usnueckue cpoiictBa. Mepsl 6€30MaCHOCTH IIPU PabOTE ¢ BOJOPOIOM BOJIOpO/Ia B armapare
Kunmna, nposepka ero Ha
YHUCTOTY, COOMpaHue
BOJIOPO/Ia METO/IOM
BBITECHEHHS BO3/IyXa U
BOJIBI.
J/O Ne9: TTonmyyenne
BOJIOPO/Ia M U3YUYEHHUE €TO
CBOMCTB.
28. XuMunueckue cBoiictsa Bogoposa. [Ipumenenue. eM.

I'openue Bogopona.

JI/O Nel0:
B3aumonaelictBue
BOJIOPOJIa C OKCUIOM MEIH




(1

29. [TpakTueckas padota Ne4. «IlonydeHue Bogopo/ia U UCCIEI0OBAaHUE €T0 CBOMCTBY» I1/p Ne4.
30. Bonma. Metoabl omnpeneneHus coctaBa BOAbI - aHalW3 U cuHTE3. Bojma B mpupone u | dem.
CHOCO0BI €€ OUMCTKU. A3panysi BOJBI.
Amnanu3 Boapl. CHHTE3
BOJIEI.
31. Du3nyecKue 1 XUMHUYECKUE CBOMCTBA BOJIbI. [[puMeHeHrEe BOIBI.
32. Bona — pactBopureins. PactBopel. HachllieHHbIE 1 HEHACBILIEHHBIE PACTBOPHI.
PacTBOpuMOCTb BEIIECTB B BOJIE.
33. MaccoBasi 10JisT pacCTBOPSHHOT'O BEIIECTBA.
34. Pemienne pacuerHbix 3amau «HaxoxkaeHwe MaccOBOW JOJM PAaCTBOPEHHOTO BEIECTBA B
pactBope. BrrumciieHne macchl pacTBOPEHHOTO BEIECTBA M BOJABI [UJISi MPUTOTOBJICHUS
pacTBopa OnpeaeICHHON KOHIEHTPALIMI
35. [IpakTrueckas padota NeS. [IpuroroBieHrne pacTBOPOB COJICH C OMpeIeICHHON MacCOBOM /o Ne5
05,
JI0JIEH PAaCTBOPEHHOTO BEIIECTBA P
36. [ToBTOpenue u 0600mIeHNE 10 TeMaM «Kuciopoy,
«Bonopon», «Bona. PacTBopsD».
37. KonTponbnas pabota no remam «Kucnopoa», «Bomopoa», «Boaa. PacTBopbi».
38. Monbs — eauHUIIA KOJIMYECTBA BeliecTBa. MomsipHas macca. Jlem. XuMUYECKUX
COE€IUHEHHH,
KOJIMYECTBOM BelecTBa 1
MOJIb.
39. Briuucnenust no XuMHUUE€CKUM YpaBHEHUSIM.
40. 3akoH ABoranpo. MomsipHbIi 00beM Ta30B.
41, OTHOCHUTENBHASA IIIIOTHOCTH Ta30B
42, OOBeMHBIE OTHOIICHUS Ta30B MPH XUMHUYECKUX PEAKIIASIX
43. Oxkcupsl: kiaccupuKanys, HOMEHKIIATypa, CBOWCTBA, MOJTy4YeHHE, TPUMEHEHHUE. /leM. 3HaKOMCTBO ¢




oOpasiaMu OKCHJIOB.

44,

['unpokcunpl. OcHOBaHMS: Ki1accuduKalysi, HOMEHKIATypa, IoJy4yeHue.

Jlem. 3HAKOMCTBO C
oOpa3iaMmu OCHOBaHUH.

45.

XuMHUYecKue CBOMCTBa OCHOBaHMM. Peakuust HenTpanuzanuu. Okpacka WHIUKATOPOB B
1IEJIOYHOW M HEUTpabHOU cpefax. [Ipumenenrne ocHOBaHMiA.

CM.

Heirpanu3zauus menoun
KHMCJIOTOMN B IIPUCYTCTBUH
MHAMKATOpA.

JI/O Nel14: CsoiicTBa
pPacTBOPUMBIX U
HEPaCTBOPUMBIX
OCHOBaHHIA.

JI/O Nel5:
B3aumoaelictBue
LIEI0YEl C KUCIOTaMHU.

JI/O Nel6:
BsaumogeiictBue
HEPaCTBOPUMBIX
OCHOBAHHUI C KHCIOTaMHU.

JI/O Nel7: Paznoxenue
ruapokcuaa meau (1) mpu
HarpeBaHuu

46.

AMoTepHbIe OKCHUIBI U THJIPOKCHIBI.

JI/O Nel8:
BzaumopeiicTBue
TUAPOKCH/IA INHKA C
pacTBOpamMu KUCIOT U
IIEeI0YeH.

47.

Kucnotsl. Cocras. Knaccuduxanua. Homenknarypa. [Tomyyenue Kkucnior.

/leM. 3HaKOMCTBO C
oOpasmamMu KUCIOT

48.

XUMHYECKHE CBOMCTBA KUCIOT

JI/O Nell: JleiicTBue
KHCIIOT Ha UHAUKATOPBHIL.




JI/O Nel2: OtHolieHue
KHCJIOT K METaJIJIaM.

JI/O Nel3:
B3aumoaenicTBrue KUCIOT C
OKCHJAMU METAJLIOB.

49. Comu. Knaccuduxanus. Homenknarypa. CriocoObl momydeHus coieit JleM. 3HaKOMCTBO C
oOpasmnamu coJiei.
50. CsoiicTBa coneit
ol. ['eHeTnyeckas CBSI3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTAHUYECKUX COEIMHEHUN
52. [TpakTnueckast pabora Ne6. PemeHue skcrepuMEHTANbHBIX 3afad 1o TemMe «OCHOBHbIE /P Ne6
(Y .

KJIACChl HEOPTaHUYECKUX COCTUHEHUI»
53. [ToBTOpeHue u 00001IeHNE 110 TeMe «BaxkHel1ne Ki1acchl HEOPraHUYECKUX COEIMHEHUI
54, Konrponbnas padora Ne3 o teme: «OCHOBHBIE KJ1aCChl HEOPTaHUUECKUX COCTMHEHUI.

Paznen 2. [lepuoanueckuii 3aKoH U nepuoanyeckas cucrema xumuueckux 1eMeHToB /.. Menaesneea. Ctpoenue atoma. (7 yacon)

55. Knaccugukanus xumuueckux 3yeMeHToB. [IoHsTHE 0 Tpynnax cXOIHBIX 3JI€MEHTOB.
56. Ilepnonnueckuii 3akoH /1. 1. Menneneesa.
57. [lepuoanueckas Tabmuna XUMUYECKUX AJIEMEHTOB (KopoTkas (opma): A- u b-rpynmsl,

NEPUOBI.
58. Crpoenue aroma. CoctaB aToMHbIX siaep. M3oTonbl. XUMUUECKHUN 37IEMEHT — BUJ aTOMa C

OJIMHAKOBBIM 3apsIJIOM sijipa
59. PacrnionoxxeHne 37eKTpOHOB MO 3HEpreTndeckuM ypoBHAM. CoBpeMeHHas (OpMyJIHpOBKa

NEPUOANYECKOT0 3aKOHA
60. 3HayeHue nepruoandeckoro 3akona. Hayunsie noctuxxkenust 1. 1. Menneneesa
61. [ToBTOpenue u 0600meHne o Teme: [lepuogudeckuii 3aK0H M MEPUOINIECKAst CHCTEMA

xuMuueckux snemeHToB . . MenaeneeBa. CTpoeHue aToma.

Paznen 3. Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. (7 4acoB)




62. DIIEKTPOOTPULIATELHOCTh XMMUYECKUX 3JIEMEHTOB

63. KoBanentnas cBsi3b. [lonsipHast u HenouisipHas KOBAJICHTHBIE CBS3U

64. HNonnas cBs3b

65. Banentnocts u crenens okucienus. [IpaBuna onpenenenus creneHeil OKUCICHUS
AJIEMEHTOB

66. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

67. [ToBTOpenue u 060061eHne 1o TeMe: «CTpOeHHE BEIECTB. XUMHUUYECKas CBS3h)

68. Kontponbnast pabota Ne4 o remam: «llepuoandeckuii 3aKoH U IEpUOIUYECKAsS CHCTEMaA
xumudeckux seMeHnToB . . MengeneeBa. Ctpoenue aroma. CTpoeHUE BEILIECTB.
XuMUYECKas CBA3b»

69. O06001eHue, cucTeMaTu3alus U KOPPeKIns 3HAaHUN yJalIuxcs 3a Kypc XUMHH § Ki1acca

70. HToroBoe TecTupoBaHue 3a Kypc 8 Kiacca




