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Pabouan nmporpamMma cocraBjicHa Ha OCHOBE

e ®dezepanbHblii TOCYIaPCTBEHHBI CTaHAApPT OCHOBHOTO OOIIEr0 0Opa3oBaHMS, YTBEP)KACH IPUKA30M
Munncrepcta 00pazoBanus 1 Hayku Poccriickoit deneparwim ot 17 gexadpst 2010 . Ne 1897.

e Pabovas mporpamMma yueOHOTO Kypca 1Mo XMMHUH JUId 8 Kiacca pa3padborana Ha ocHoBe OI'OC
BTOPOT'O TOKOJICHHS, INPUMEPHON MpOorpaMMbl OCHOBHOIO OOIEro oOpa3oBaHUS IO XHUMHH
(6a3oBbIil ypoBeHb) U aBTOpckoit mporpammel H. E. Kysnenosoii, H.H. I'apa, M.M. TutoBoii
.(Xumus : 8 kmace : metommdeckoe nocooue / M.A. Axmeros ,H.H. I'apa. -M. : Benrana-I'pad,
2014). YuyeOnuk ns obmeoOpasoBarenbubix yupexxaenuit: H. E. Kysnenosa, H.H. I'apa, .M.
TutoBa: Xumus : 8 kiacc -M. : Benrana-I'pad, 2019;

e OcHoBHOI1 00pa3zoBaTenbHOM IporpamMmmbl OO0,

e VYyeonoro turana MOY «Hoo - JleBstkuackas COI Nely.

1. IlmanupyemMblie pe3yabTaThl OCBOCHUA Y4e€OHOI0 MpeAMeTa

JINYHOCTHBIMH pe3yJIbTaTaMM U3YUCHHS TpeaMeTa « XUMHEs» B 8 KiIacce SIBISIFOTCS CIICTyIOITIe
YMEHUS:

OCO3HaBaTh CIMHCTBO U IEJIOCTHOCTH OKPY’KAOIIET0 MUPA, BO3MOKHOCTH €T0 TIO3HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE

JIOCTUKEHUN HAYKHU;

MOCTETICHHO BBICTPAaUBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHE: OCO3HABATH TOTPEOHOCTh U
TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YUCJIE U B paMKax CaMOCTOSITEIbHON JESTEIHHOCTH BHE
HIKOJIBL;

OLICHUBATh KU3HEHHBIE CUTYAIIMH C TOUKHU 3pEHUs O€30MacHOro 00pasa *KU3HU U COXpaHEHUS
3I0POBbBSI;

OIICHMBATh 3KOJIOTHYECKHUIA PUCK B3aUMOOTHOIIICHUN YEJIOBEKA M MPUPOJIBI.

(hopMUPOBaATH IKOJIOTHUECKOE MBIIIICHUE: YMEHUE OLIEHUBATH CBOIO JCSITEILHOCTh M MMOCTYIIKU
JIPYTUX JIIOJICH C TOYKU 3PEHUS COXPAHEHHS OKPYKAIOIICH CpeIbl - TapaHTa KU3HHU B 0J1aronoydus
JIroAeH Ha 3eMiie.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU U3YUYEeHUs Kypca «XUMUsD» SIBJIIETCS (GOPMUPOBAHHE
YHUBEpCAIbHBIX yueOHbIX nerictBuii (VY ]I).
Pezynamuenvie YY/I:

CaMOCTOSATEIFHO OOHAPYKUBATh U POPMYITHPOBATH YUSOHYIO TPOOIIEMY, ONPEACTATH 1EIb Y4eOHOM
JESTEITLHOCTH;

BBIJIBUTATh BEPCUH PEIICHUS TPOOJIEMbI, 0CO3HABATh KOHEUHBIH PEe3yJIbTaT, BELIOUPATh U3
MPEUI0KEHHBIX U HCKATh CAMOCTOSTEIBHO CPEICTBA JOCTUIKCHHUS LIEIIH;

COCTaBJIATh (MHAWBUYaIbHO WIH B TPYIINE) IUIAH PEIICHUS TIPOOIEMBIL;

paboTasi 1o 1mIaHy, CBepsATh CBOU JACUCTBUS C IETBIO U, IPH HEOOXOJUMOCTH, UCIIPABIISTH OLTHOKH
CaMOCTOSITEIBHO;

B JIAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BEIPA0OTAaHHBIE KPUTEPHH OIICHKH.
[[IxonbHEBIE:

OO6HapyxuBaeT ¥ GopMyIHUpyeT yueOHYI0 IPOoOIeMy 10T PYKOBOJCTBOM YUUTEIIA.

CraBuT 11€Tb 1€ATENBHOCTH HA OCHOBE ITOCTABICHHON MPOOIeMbl U NpeaaraeT HeCKOJIbKO CII0OCOO0B
€€ JIOCTHKCHHSI.

CaMOCTOSATEIBHO aHATTU3UPYET YCIOBUS JOCTIKEHUS 1IETTH Ha OCHOBE YUETa BBIJICIICHHBIX YUYUTEIEM
OpPUEHTHPOB JICHCTBHSI B HOBOM y4eOHOM MaTepHale.

TUTAHUPYET PECyPCHI AJIsl JOCTIKEHUS 1IeITH.

Ha3zpIBaeT TpyHOCTH, C KOTOPBIMH CTOJIKHYJICS ITPH PEIICHUH 3a/1a4H, U TpeiaraeT MyTH UX
MIPeOI0JIeHNs/ n30eTaHus B JaJbHEHUIIEH AesITCIIbHOCTH.



Ha3zbpIBaeT TpyHOCTH, C KOTOPBIMH CTOJIKHYJICS ITPH PEIICHUH 3a/1a4H, U TpeJiaraeT MyTH UX
MIPeoI0JIeHNs/ n30eTaHus B JaJbHEHUIIEH AesITeIIbHOCTH.

VueHuK Mosry4YuT BO3MOKHOCTh HAYYUTHCS:

CaMOCTOSATEIBHO CTABUTh HOBBIE YUEOHBIE LIEJIH U 337a4H.

CaMOCTOSITEIBHO CTPOUTH )KM3HEHHBIE IIJIaHBI BO BPEMEHHON ITEPCIIEKTUBE.

MIpY TJIAHUPOBAHUM TOCTHXKEHUS 1I€JIeH CaMOCTOSTENbHO 1 aJIEKBATHO YUYUTHIBATh YCIOBHS U
CpelCTBa UX JOCTUKECHHUS.

BBIJICIISITh aJIbTEPHATHBHBIE CIIOCOOBI JOCTHKEHUS 1IEJTM ¥ BRIOMpaTh HanboJsee 3((HEKTUBHBIN CIIOCO0.
aJIeKBAaTHO OLIEHUBATh CBOU BO3MOXHOCTU JOCTUKEHUS LEIH ONPENEIEHHON CI0KHOCTH B Pa3IMYHBIX
cepax caMOCTOSATEIBHOM /I TEIbHOCTH.

Ilo3nasamenvhovie YYJ/I:
aHAJIM3UPOBATH, CPABHUBATH, KJIACCU(PHUITUPOBATh U 0000IaTh (PAKTHI U SIBICHUS. BBIIBISATS TPHUUHBI
Y CJICJICTBHS MPOCTHIX SIBJICHHM.
OCYIIECTBIISITh CPAaBHEHUE, KIIACCU(DUKAIINIO, CAMOCTOSITEIbHO BHIOMpAsi OCHOBAHUS I KPUTEPUU JIJISI
YKa3aHHBIX JIOTHUECKHUX OTepaIinii;
CTPOUTH JIOTHUECKOE PacCyKIACHHE, BKIIOYAIOIIee YCTAHOBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3EH.
co37aBaTh CXEMAaTUYECKHUE MOJICIIU C BBIIETIEHUEM CYILECTBEHHBIX XapaKTePUCTUK OObEKTa.
COCTAaBJIATh TE€3UCHI, Pa3JINYHBIC BUJIbI TNIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.).

npeoOpa3oBeIBaTh MHGOPMAIIMIO M3 OJHOTO BUAA B APYTOi (TaOIUILy B TEKCT U TIp.).

YMETh ONPEACIISATH BO3SMOXHBIE HICTOYHUKH HEOOXOAMMBIX CBEJACHHIA, IPOU3BOIUTH TIOUCK
nHOpMAIINH, aHATM3UPOBAThH U OLEHUBATH €€ JOCTOBEPHOCTH. LIIKombHbIE:

OCYIIECTBIISIET PACIIUPEHHBIH MOMCK WHPOPMAIIH C HCIIOIB30BAHUEM PECYPCOB OHOIMOTEK U
Nnurepuera.

CuntsiBaeT HH(POPMALIUIO, IPECTABICHHYIO C HCIIOIb30BAHUEM PaHee HEN3BECTHBIX 3HAKOB
(CMMBOJIOB) TPU HAJTMYUU UCTOYHUKA, COJIEPIKAIIETO UX TOJKOBAHHE.

Co3pmaeT MoJIeNIn M CXEMBI JJIS pelleHHs 3a7ay.

[TepeBoauT CIIOXKHYIO TIO COCTaBYy HH(POPMAIINIO U3 TPAYUIECKOTO WIH CUMBOJBLHOTO MIPEICTABICHUS
B TEKCT U HA00OPOT.

YcTaHaBnIUBaeT B3aUMOCBSI3b ONIMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IPOIIECCOB.

VY4acTByeT B MPOEKTHO- UCCIIEAOBATEIBCKON ICATEIIBHOCTH.

MIPOBOJIUT HAOIIOACHUE U SKCIIEPUMEHT 0] PyKOBOJCTBOM yUHUTEIIS.

OcymecTisieT BeIOOp Hanbomee 3(h(HhEeKTUBHBIX CIOCOOOB PEIIeHUs 33]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHI; JaeT ONpe/IeiICHUE TOHITUSIM.

YcraHaBIMBaeT MPUIHHHO-CIICJICTBEHHBIC CBSI3H.

O0600m1aeT MOHATHS — OCYIIECTBISET JOTMYECKYIO OMEepaIHIO MEPexo/ia OT BHIOBBIX IPU3HAKOB K
POZIOBOMY MOHSATHIO, OT MOHSATHSI C MEHBIINM 00BEMOM K TIOHSTHIO C OOJIBIIUM 00BEMOM;
OCYIIECTBIISIET CPAaBHEHUE, CEPUAIIHIO U KJIACCH(UKAIIUIO, CAMOCTOSTEILHO BBIOMPAst OCHOBAHUS U
KPUTEPUU JIJIsl YKa3aHHBIX JIOTHYECKUX OTICPAIIHiA.

CtpouTth K1accu(UKaIno Ha OCHOBE TUXOTOMUYECKOTO JCICHHs (Ha OCHOBE OTPHUIIAHHS)

CTPOUTH JIOTHYECKOE PACCYXkICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUIMHHO-CIICACTBEHHBIX CBSI3CH;
OOBSICHSIET SIBIICHUSI, TPOLIECCHI, CBSI3U M OTHOIICHUS, BBISBIIIEMBIC B XOJI€ UCCIICIOBAHNS;
OOBSICHSIET SIBIICHUSI, TPOLIECCHI, CBSI3U M OTHOIICHUS, BBISBIIIEMBIC B XOJI€ UCCIICIOBAHNUS;

3HaeT OCHOBBI O3HAKOMUTEIBHOTO YTEHHUS;

3HaeT OCHOBBI YCBAMBAOIIETO YTCHUS

Kommynuxkamuenwvie YY/I:

CaMOCTOsITENIbHO OPraHU30BBIBATh YUeOHOE B3aUMO/IeicTBHE B IpymIie (ONpenessaTh oOue HeiH,
pacnpeiensaTh poiii, T0OroBapuBaThCs APYT ¢ Apyrom u T.1.).1lkonbHbIe:

CobmtoaeT HOpMBI yOIMYHON PEYU U PETJIaMEHT B MOHOJIOTE U JIUCKYCCHH.



[Tonp3yercst aeKBaTHBIMU PEUEBBIMU KIIUIIIE B MOHOJIOTE (ITyOTMYHOM BBICTYIUICHHH ), THAJIOTE,
JIICKYCCHH.

bopmypyeT cOOCTBEHHOE MHEHHE U TTO3UIIHIO, apTYMEHTUPYET UX.

KoopauHupyeT cBOrO MO3UIHIO C MTO3UIHUSAMH MTAPTHEPOB B COTPYAHUIECTBE MPH BEIpabOTKE 00IIEro.
yCTaHaBIIMBAeT U CPABHUBACT PAa3HbIC TOUKHU 3PEHHUS, PEXK/IE YeM IPUHUMATH PEIICHUs U IeaTh
BBIOOD.

CTIOPHT U OTCTAaMBACT CBOO TIO3UIIMIO HE BPAXACOHBIM JJIsl ONIITOHEHTOB 00pa3oM.

OCYIIECTBIISICT B3aMMHBIH KOHTPOJIb U OKa3bIBA€T B COTPYAHUYECTBE HEOOXOJUMYIO B3aHMOTIOMOIII.
OpPTraHM30BBIBACT U TUIAHUPYET yUeOHOE COTPYAHHUYECTBO C YUUTEIEM U CBEPCTHUKAMU; OTIPECISTh
1eNH U PYHKIUU YYACTHUKOB, CIIOCOOBI B3aMMOJICHCTBHUS;, IUTAHUPOBATH OOIIHNE CIIOCOOBI pabOTHI;.
yMmeeT paboTaTth B TPyIINe — YCTaHABIMBAET pabo4re OTHOIICHUS, 2P PEKTUBHO COTPYIHHYALT U
CrocoOCTBYET MPOAYKTUBHOM KOOTIEpAIlUN; HHTEIPUPYETCS B TPYIITY CBEPCTHUKOB H CTPOUT
MPOJIyKTHBHOE B3aWMOJICHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMH.

YYUTHIBATh Pa3HbIe MHEHUSI M HHTEPECH K 00OCHOBHIBATH COOCTBEHHYIO ITO3UIIHIO;

Y4eHHK NOIyYUT BO3MOKHOCTh HAyUHThCS:

HPOIYKTHBHO Pa3peliaTh KOH(IMKTEI HA OCHOBE yuéTa MHTEPECOB U MO3MINH BCEX yUYaCTHHUKOB,
MOMCKA M OLIEHKH JIbTEPHATUBHBIX CIIOCOOO0B pa3penieHust KOH(INKTOB; J0TOBAPUBATHCS U
IPUXOAUTH K 00IIeMy PEIICHHUIO B COBMECTHOM AEATENILHOCTH, B TOM YHCJIE B CUTYalluu CTOJKHOBEHUS
UHTEPECOB;

Opatb Ha ce0s MHULIMATHUBY B OpraHU3aIlMd COBMECTHOTO AEHCTBHSA (J1€I0BOE JINAEPCTBO);

BJIaJI€Th MOHOJIOTHYECKOH U JHaIOrn4eckoil popmamu peur B COOTBETCTBUU C IPaMMaTHUYECKUMH U
CHUHTAaKCUYECKUMH HOPMaMHU POJTHOTO SI3BIKA;

CJIeZIOBaTh MOPAJIbHO-3TUYECKUM U IICUXOJIOIMYECKUM MPUHIUIAM OOIIEHUs U COTPYIHUYECTBA Ha
OCHOBE YB@XHTEILHOTO OTHOIICHHS K TTapTHEPaM, BHUMAHHS K JITYHOCTHU JIPYTOTo0, a1eKBaTHOTO
MEJIMIHOCTHOTO BOCTIPHATHSI, TOTOBHOCTH a/IEKBATHO PEArnpoBaTh HA HYXK/IBI IPYTUX, B YACTHOCTH
OKa3bIBaTh MOMOIIb U SMOIMOHAIBHYIO TOAAEPKKY HapTHEPAM B Mpoliecce JOCTHKEHHs 00Lel enu
COBMECTHOI1 JIesITeTbHOCTH;

IIpeaMeTHBIE pe3yJibTaThI
Y4yenuk Hay4yuTcs:
Oco3HaHue poJiv BeIleCTB:
- OIIPENEIATH POJIb PA3JIMYHBIX BEUIECTB B IPUPOJIE U TEXHHUKE;
- 00OBSACHATH POJIb BEIIECTB B X KPYTOBOPOTE.
paccMOTPEHUE XUMUUECKUX MPOLIECCOB!
- IPUBOJUTH IPUMEPBI XUMUUYECKUX ITPOLIECCOB B IPUPO/IE;
- HAXOJIUTh YEPThI, CBUIETEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKUX MIPOIIECCOB U MX
pa3Inuusx.
Hcnonb3oBaHME XUMUUECKUX 3HAHUN B OBITY:
— OOBSICHATD 3HAYCHHE BEIIECTB B KU3HU M XO3SIIICTBE YEIOBEKa.
OOBACHATH MUpP C TOUKH 3PEHUS XUMHUH:
- IEPEYUCIIATh OTIINYUTENbHBIE CBOMCTBA XUMHUYECKHUX BEILECTB;
— pa3iaryYaTh OCHOBHBIE XUMHUYECKHE MTPOLIECCHI;
- ONpeEeATh OCHOBHBIE KJIACChl HEOPIaHNYECKHUX BEIIECTB;
- IOHUMATh CMBIC]I XUMHUYECKUX TEPMUHOB.
OBnajieHne OCHOBaMHU METOOB [TO3HAHUS, XapaKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK:

- XapaKTepH30BaTh METOIbl XUMUYECKOW HayKH (HaOJII0eHNE, CPaBHEHHE, IKCIICPUMEHT, U3MEPECHHE)
Y UX POJib B MO3HAHUU TIPUPOBIL;
- POBOAUTH XUMUYECKHE OTBITHI U SKCTIEPUMEHTHI H OOBSCHATH X PE3yJIbTATHI.
YMeHne OlleHUBaTh MOBEICHUE YEJIOBEKA C TOUKH 3PEHUS] XUMUUECKOH 0€30MacHOCTH 110 OTHOLICHUIO
K YEJIOBEKY U IPUPOJE:
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- UCTIOJIF30BATh 3HAHUS XHMUU MIPH COOTFOJICHUH TIPABHIT HCIIOIH30BAHUS OBITOBBIX XUMHUECKUX
npenaparos;
— pa3nuyaTth ONacHbIe U 0e30MacHbIe BEIIeCTBA.

Pabouas mporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO TIOAX0a. ITO JOCTUTACTCS ITyTeM
BBIWICHEHHUS IUIAKTUIECKON eMHUIBI — XUMHUECKOTO 3JIEMEHTA - U AaJbHEHIIIeM YCIOKHEHUU
pacIIMPEeHUH €€: 3/1eCh TAKOBBIMH BBICTYTAIOT (DOPMBI CYIIECTBOBaHUS (CBOOOIHBIC aTOMBI, IPOCTHIE
CJIOKHBIE BEILIECTBA). B mporpamMme y4uThIBacTCS peau3aiis MeKIpeaAMeTHbIX CBs3el C KypcoM
¢usuku (7 knacc) u Ouosoruu (6-7 K1acchl), T Ta€TCsl 3HAKOMCTBO CO CTPOCHUEM aToMa,
XUMHYECKOHN OpraHu3aIel KIETKH 1 MpoleccaMu 0OMeHa BEIeCTB.

Y4yeHHK NOJYy4YUT BO3MOKHOCTh HAYYHThCH

1) noHMMAaTh 3HAUEHUE HAYYHBIX 3HAHUH [T aJjanTalliy Yel0BeKa B JUHAMUYHO U3MEHSIOUIEMCS U
Pa3BUBAIOIIEMCS] MHPE, BO3MOXKHOCTb,

Pa3yMHOTO HCIIOJIb30BAHUS JOCTIKEHUI HAYKH M COBPEMEHHBIX TEXHOJOTHH JUIsl TAIIbHEHTIIETO
Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

2) naBaTh ONpeIeIeHNs N3YYCHHBIX TOHSATHI :XUMHUECKUI AIEMEHT, aTOM, HOH, MOJICKYJIa,
KpHUCTAIUTHYECKask PEelIeTKa, BEIECTBO, IPOCThIC U CII0KHBIC BEIIECTBA, XUMIUecKas popMmyna,
OTHOCHUTENIbHAS aTOMHAs, OTHOCUTEIbHAS MOJIEKYJISIpHAsl Macca, BaJICHTHOCTh, OKCHIBI, OCHOBAaHUS,
KHCJIOTHI, COJH, aM(pOTEpHOCTh, MHIUKATOP, IIEPHOANICCKUIN 3aKOH, TIEpHOANYecKas TadIuIa,
U30TOIIbI, XUMUYECKas! CBSI3b, JJIEKTPOOTPHUIIATEIbHOCTD, CTETIEHb OKHUCIICHUSI, XUMUYECKas pEaKIus,
XUMHYECKOE ypaBHEHUE, TCHETUYECKAsl CBsI3b, OKUCIICHUE, BOCCTAHOBIICHHE, DJICKTPOJITUTHYECKAS
JTUCCOITUAIIHS, CKOPOCTh XUMHUYECKOHW PEaKIIHH;

3) onuUCHIBaTh JEMOHCTPAIIMOHHBIC U CAMOCTOSITEIBHO MPOBEICHHBIC XUMUYECKHE IKCIIEPUMEHTHI;
4) MpOBOAUTH XUMUYECKHI SKCIIEPUMEHT, 00pAIIaThCs C BEIIECTBAMHE, UCIOIB3YEMBIMU B
HKCMEPUMEHTAILHOM MTO3HAHUH XMMHHU U B TIOBCEHEBHOM JKU3HU, B COOTBETCTBUU C MPABUIIAMU
TEXHHUKH O€30TaCHOCTH;

5) onmCHIBaTh M Pa3invaTh H3yYCHHBIE KIIACCH HEOPTAaHUUECKUX COSJMHEHUH, POCTHIC U CIIOKHBIC
BEIIECTBA, XUMHUUCCKUE PEAKIINY;

6) Kaccu(UIUPOBaTh N3yUYCHHBIEC OOBEKTHI U SIBJICHNUS,

7) oBageBaTh MPEAMETHBIMH U MEXKIIPEIMETHBIMHU TOHITHUSMH, OTPAYKAIOIIUMHE CYIIECTBEHHBIE CBS3H
¥ OTHOIICHHS MEXY 00BbEKTaMH UIIPOIIECCAMU;

8) menaTh BBIBOABI H YMO3AKIIIOUCHHUS U3 HAOOJCHUI H3YYeHHBIX XHMUYECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX BEUIECTB 10 aHAJIOTHH CO CBOMCTBAMH M3YYCHHBIX;

9) CTPYKTYpHpOBaTh U3YYCHHBIH MaTEpUaT U XUMUYCCKYIO HH(OPMAITUIO, TIOTYYCHHYO U3 JIp.
HCTOYHHKOB;

10) MoenMpoBaTh CTPOSHUE ATOMOB AJIEMEHTOB 1 -3 TIEpHOIOB, CTPOSHHE MPOCTHIX MOJICKYT,

11) ananu3MpoBaTh U OLIEHUBATH TOCIEICTBUS ISl OKPYXKAIOIICH Cpe/bl OBITOBOM U
MIPOU3BOACTBEHHOM JESITEILHOCTH Y€JI0BEKa, CBA3aHHON ¢ epepabOTKON BEIIECTB;

12) oka3bIBaTh MEPBYIO MOMOIIIb TIPU OTPABJICHUSIX, 0)KOTaX U IPYTUX TPaBMaX, CBSI3aHHBIX C
BEIIIECTBAMH U JJA0OPAaTOPHBIM 000PYI0BaHHEM.

2. Conep:xanue Kypca

8 kiyacc (2 4 B Hezeno, Bcero — 68 )

Tema 1. BBenenue (3 1)



XuMusi ¥ HAyYHO-TEXHHUYECKHH mporpecc. Mcropudeckne »Tambl BO3HUKHOBEHHS U Pa3BUTHUSA
xumuH. OCHOBHBIE MOHATHA U Teopuu xumuH. JlabopaTopHOe 00OpyIOBaHHME W TPUEMBI PAOOTHI C
HuM. [IpaBmia TexHuky 6€30MacHOCTH IpH paboTe B KaOWHETE XMMHH.

Hemonctpanuu. TaOmauipl, Ciaiibl, MOKa3bIBAOIINE UCTOPUUECKUNA MyTh PA3BUTHS, TOCTHKCHUS
XUMHUH U UX 3HaYEHUE; JJabopaTopHOE 000pYAOBaHHE.

[Ipaktuyeckoe 3aunsTue. JJabopaTopHoe 000pynOBaHKE U IPUEMBI pa0OTHI C HUM.

Paspnean 1. BemecTBo 1 XMMH4YeCKHE AABJICHUS € MO3ULHH ATOMHO-MOJIEKYJISIPHOTO YYCHUS

Tema 2. XuMmuveckue 3JieMEHTHI 1 BellleCTBa
B CBeTe ATOMHO-MOJIEKYJISAPHOro YueHus (9 1)

[Tonsitue «BemecTBo» B ¢usnke u xumun. Ou3nyecKkue U XUMUYECKHE sBICHUsA. V3MeHstomeecs
BEIIECTBO Kak MpeaMeT u3ydeHus xumuu. DaszoBble nepexonsl. OnucaHue BemecTB. XHUMHUYECKHE
JJMIEMEHTHI: MX 3HAKH M CBEACHUS W3 UCTOpUU OTKpHITHS. CocTaB BemecTB. 3aKOH IOCTOSHCTBA
cocraBa, xumuueckue (opmynbl. DOpMBI CyIIECTBOBAaHMA XHMHUYECKHX 3JEMEHTOB. Berectsa
npocTbie U cioxHble. [IpocThie BemecTBa: MeTamisl M HemeTasuibl. OOIIast XapakTepUCTHKA METaJIJIOB
U HeMmeTaJuloB. HekoTophle cBelleHUs: 0 MeTajulax U HeMeTaljlaX, 00yCIOBIMBAIOIIUX 3arPA3HEHHOCTD
okpyxaromieil cpeapl. OnucaHue HEKOTOPbIX Haubosiee paclpOCTPAHEHHBIX MPOCTHIX BELIECTB.
ATtomHO-MoeKyisspHOe YueHue (AMY) B xumun. OTHOCUTENbHBIE aTOMHBIE 1 MOJIEKYJISIPHBIE MACCHI.
Cucrema xumuyeckux osnemeHtoB JI. WM. MenneneeBa. OrmpeneneHue mnepuoja W TPYIIBL
XapakTepuCTHKa MOJIOKEHHSI XUMUYECKUX 3JIEMEHTOB B IEPUOJUYECKOM cucTeMe. BaneHTHOCTb.

KonunuectBo BemiectBa. OmnpejesieHUe BaJEHTHOCTH MO TOJOKEHHUIO 3JIEMEHTa B MEPUOJUUYECKON

cucreme. MoJb - - elMHUIIA KOJUYecTBa BelecTBa. MoisipHast macca.
Hemonctpanuu. 1. ®dusznueckue U XUMHUYECKue sBIeHUS. 2. M3MepeHue IUIOTHOCTH >KUIKOCTEH
apeomerpoM. 3. IlnaBnenue cepwl. 4. OnpeneneHue 3JIEKTPONPOBOJHOCTH U TEIJIOMPOBOJAHOCTH
BemectB. 5. Ombitel ¢ kon Jyeknueil «lllkana TBepmoctu». 6. Mojaenu aToMOB M MOJIEKYI.
Kpucrannuueckue pemerku. 7. Komnekuus metaiioB u HeMeTauioB. 8. [loydyeHue yriekucnoro rasa
pasHbeIMU criocoOamu. 9. Dnektponu3 Bojbl. 10. Bo3ronka monma. Kunsuenwe Boapl. HakanmBanue
kBapua. HarpeBanne nadranmuua. 11. Ombitel mo auddysun. 12. Komnmekmuss mpocTBIX BEIIECTB,
obOpazoBaHHBIX dyteMeHTaMu 1—111 mepuozaos. 13. HaGop komorpamMm: oOpasiisl pemeHus pacueTHBIX
3amad. 14. Komneknus BemecTB KoaudecTBOM 1 Moib. 15. J[uHaMudeckoe mocodue: KOJIUYeCTBECHHBIC
OTHOILIEHUS B XUMUHU.

JlaGopaTtopubie ombIThl. 1, PaccmMoTpeHue BemecTB ¢ pa3au4YHbIMA (U3MUECKUMH CBOWCTBAMU
(Menp, Kene30, IMHK, cepa, BOja, XJopua HaTtpus U 1p.) 2. [Ipumeps! pusnueckux siBieHui: crudanue
CTCKJITHHOM TpyOKH, KHUIITYCHHE BOJbI, TUIaBlieHHE mapaduHa. 3. [IpumMepbl XUMUYECKHUX SIBICHHIA:
rOpeHue JPEBECUHBI, B3aUMOJIEHCTBHE Mpamopa C coJisiHOM kuciotoil. 4. M3ydenuwe o00pasios
METAJUIOB M HEMETAJUIOB (Cephl, XKele3a, alfOMUHUs, TpaduTa, Meau U 1p.). 5. V3yueHune CBOKCTB
BEIIIECTB: HarpeBaHUE BOJIbI, HarpeBanue okcunaa kpemuus (IV).

Pacuernbie 3amaun. 1. BpruucieHne OTHOCUTENLHOM MOJEKYJSIPHOM MaccChl BEIIECTB, MAacCOBOM
JIOJIM 3JIEMEHTOB M0 XUMHYECKHUM ¢opMynaMm. BeluucieHue MoJspHOW Macchl BemiecTBa. 2.
OrnpeseneHue Macchl BEIIECTBA MO0 U3BECTHOMY €0 KOJIMYECTBY U HA00OPOT.

Tema TBOpueckoit paboTel. MIumrocTprupoBaHue MOJIOKEHUH aTOMHO-MOJIEKYJISIPHOTO YUCHHS.

Tema 3. XuMnueckne siBJICHHS B CBeTe aTOMHO-MOJICKYJISIPHOT0 yueHus (6 4)

CYHIHOCTI) XUMHYECKUX SIBJICHUU B CBETE ATOMHO-MOJICKYJISIPHOTO YYCHUH. HpI/ISHaKI/I IMPOTCKaHUsA
XUMHNYCCKHUX peaKum‘/'I. HpI/I‘II/IHBI W HalpaBJICHUA HNPOTCKAHUA XUMHUYCCKUX peaKHHﬁ. ITouste 006
OHTPOIIMU U BHyTpeHHeﬁ OHEpIruu BEIICCTBA. O6paTI/IMOCTB XUMHNYCCKUX peaKHHﬁ. HpeBpameHI/Ie
OHCPTUU INpPU XUMHUYCCKUX PCAKNHUAX, YCIOBHUA IPOTCKAHUA XHUMHUYCCKHUX peaKquI, OK30- H
OHAOTCPMHUUYCCKUC PCAKIUHU. 3aKOHBI COXpaHCHUA MACCbl WM OSHCPIrHUU, HX B3aHMMOCBA3b B 3dKOHC
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coxpaHeHus: Marepuu. CocTaBieHHE ypaBHEHMH XMMHMUYECKHMX peakuuid. Pacuersl mo ypaBHEHHSIM
XUMHUYECKUX peakiuil. TUIbl XUMUYECKUX PEAKIHid: Pa3IoKeHUs, COSIMHEHNs, 3aMeIIeHus, OOMEHa.
O0600mIeHne 3HaHNH 0 XUMUICCKUX PEaAKITHIX.

Hemoncrpanuu. 1. [IpuzHaku npoTeKkaHusi XUMUUECKUX PEAKIMI: HarpeBaHUE MEJHOMN MPOBOJIOKU;
B3aMMOJICHICTBHE PACTBOPOB €IKOr0 HaTpa M XJIOPUAA MEIU; B3aMMOJEHCTBUE PACTBOPOB YKCYCHOM
KHUCJIOTBl M THJpOKaOOHaTa HATpUs; B3aWMOJIEHCTBHE DPACTBOPOB XJIOPHOTO Xejie3a M KpacHOM
KpPOBSIHOM COJIM; pacTHUpaHHUE B CTYIKE MOPOIIKOB XJOpUIa aMMOHUSI M ralieHod u3BecTu. 2. Turbl
XUMHUYECKUX peaKIMii: pa3sioKeHHe MallaxuTa; B3auMOJIHCTBUE Kejie3a C PacCTBOPOM XJIOpUJIA MEIU
(IT), B3auMoieiicTBHE pacCTBOPOB €IKOTO HATPa U XJIOPHOTO XKeJie3a.

Pacyernbie 3agauyu. BpluncieHue 1no XMMUYECKMM YPAaBHEHUSM MAcC, KOJUYECTB BEILECTB: a)
BCTYNHBIIIUX B PEAKIIHIO, 0) 00pa30BaBIIMXCS B PE3YJIbTATE PEAKIUH.

Tema 4. Metoabl xumuu (2 1)

[TonsiTe 0 MeToAe Kak CpelCTBE HAYYHOTO MO3HAHMS JEUCTBUTENLHOCTH. MeTomdbl, CBS3aHHBIE C
HETNOCPEICTBEHHBIM M3YYEHHUEM BEIeCTB: HAOII0ACHNE, OMMCAaHUE, CPAaBHEHHE, SKCIIEPUMEHT. AHAIN3
U CHUHTE3 BEIIECTB — OKCIEPUMEHTAIbHbIE MeTOabl XuMHH. [loHsATHE 00 WHAMKATOpaXx.
Teoperndeckoe 00bsICHEHUE, MOICTTUPOBAHKE, TPOTHO3UPOBAHNE XUMUYECKUX SBICHUN. XUMUYECKUN
S3BIK (TEPMHUHBI M HA3BaHUS, 3HAKHU, (DOPMYJIbI, YpaBHEHHS), €0 BaKHEHIIHe QyHKIUA B XUMHUYECKOM
Hayke. CrnocoObl BBIpAKEHHS 3aKOHOMEPHOCTEM B XWMHUU (KAa4€CTBEHHBIH, KOJWYECTBEHHBIMH,
MaTeMaTU4YeCKuil, rpaduyeckuii). XUMUYECKHE ONBITBI W HU3MEPEHHS, WX TOYHOCTh. EIMHHUIIBI
U3MEpPEeHH, HaumOoJee dYacTO HCIONIb3yeMble B XHUMHH. PacueTsl B XWUMHUHM, KOJIMYECTBEHHBIC
XUMHUYECKUE 3aa4u.

JlabopaTopHble onbIThI. 1. Onricanue BENIECTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS. 2.
MoienupoBaHue XUMUYECKHUX 00BEKTOB ¢ IOMOIIBIO IJIOCKOCTHBIX U 00BEMHBIX MO/IENICH.

JemouncTpanuu. 1. VccnenoBanue GuU3NYECKMX U XUMUYECKHX CBOMCTB BemiecTBa (BOJBI, IIMHKA
wi 11p.). 2. HaOGnroneHne u omuicaHue XUMHYECKOW peakiuuu (B3auMOJCHUCTBUE IIUHKA C COJISTHOM
KUCJIOTOW WU Ap.).

Pacyernbie 3amaum. 1. Bpruucnenusi, cBsA3aHHBIE C MEPEBOJOM EAMHHUI] B MeXIyHapOAHYIO
cuctemy enunul] (CH1). 2. [Moctpoenue rpadukoB U TabIUI O UMEIOIIUMCS JaHHBIM O KOJMYECTBaX
BEIIECTB, PACXOYIOIINXCS UK MOJTyYAIONINXCS B XUMUYECKIX PEAKIIHSIX.

Tema 5. BemecTBa B OKpY Kaolleil Hac mpupoje u Texuuke (6 1)

BemectBa B npupo/ie: OCHOBHbBIE CBEJICHUS O BEILIECTBEHHOM cocTaBe reocdep u kocmoca. [Tonsitue
o tex"ocgepe. YucTsie BemectBa U cMecu. CTeneHb YNCTOTHI U BUJBI 3arps3HeHus BeuiecTs. [lonsTue
0 TOMOTEHHBIX M T€TepPOreHHBIX cMecsx. Paznenenue cmeceil. OuncTka BemiecTs — (QUIBTPOBAHHE,
JUCTHJUTSINSA, KPUCTAIIM3AIMs, JKCTparupoBaHue, xpomarorpadwusi, Bo3roHka. WaeHTuduxanms
BEIIECTB C TIOMOILBIO ONpeAETICHHs TeMIepaTyp IJIABJICHUS U KUTICHHS.

BemectBa B Texnuke. IlomydeHue BemiecTB ¢ 3aJaHHBIMA CBOMCTBAMH — OCHOBHAsl IpoOiema
xumud. [ToHATHE 0 BemecTBax Kak O ChIpbe, MaTepuanax M NpoAyKuuu. BemiectBa oprannueckue u
Heopranuveckue. [lepBoHayanbHbIe CBEIEHUS O XUMHMUYECKOW TexHojoruu. IlnaHerapHblil xapakTtep
BIUSIHUS TEXHUKU Ha OKpyKawlilyio cpeay. [IpupogooxpaHuTenbHOEe 3HAYEHHE OYHCTHBIX
COOPY’KEHUI U IKOJIOTMUYECKH YHUCTHIX TEXHOIOTHH.

[TonsTre 0 pacTBOpax Kak rOMOT€HHBIX (PH3UKO-XUMHUECKUX CHCTEMaX. 3HAYEHUE PACTBOPOB IS
JKU3HHU 4YEJOBEKa, CEJIbCKOXO3WCTBEHHOIO U MPOMBIIUIEHHOIO MPOM3BOACTBA. PacTBOpMMOCTh
BellecTB. BiusiHre TexHocdepsl Ha MPUPOIHBIC PECHBIE M MOPCKHUE BOJbI. DAaKTOPHI, BIUSIONINE HA
pPacTBOPUMOCTh TBEPIBIX BEIIECTB M Ta30B. V3MeHeHHE pacTBOPUMOCTH KHCIOPOAA B CBS3U C
3arpssHeHneM BoJl. Koad¢umuent pactBopumoctu. CriocoObl BEIpaXKeHHUs KOHIICHTPAIIUKA PaCTBOPOB:
MaccoBas JI0J1s1, MOJIIpHAsi KOHLIEHTPAIHSI.

Jdemoncrpanun. 1. Pasnenenune cmeceld pa3IMYHBIMA METOJIaMH: METOJOM OTCTauBaHMUSI; C
MOMOIIBIO JIEIUTETFHON BOPOHKH; METOJIOM KOJOHOYHOU Xpomartorpaduun. 2. Kommekius pa3muaHbIx
copToB He(TH, KaMeHHOTO yruis. 3. Kosekius npupoHbIX U CHHTETUYECKHX OPraHUYEeCKUX BEIIECTB.



4. PacTBOpeHHE BEIIECTB C Pa3IUYHBIM KO3()(PHUIMEHTOM pacTBOPUMOCTH. 5. YCIOBHS H3MEHEHUS
PaCTBOPHUMOCTH TBEPABIX U Ta3000pa3HBIX

BemiecTB. 6. TersoBble 3((EeKTh NMpPU pPacTBOPEHUHU: PACTBOPEHHE CEPHOM KHUCIIOTHI, HHUTpaTa
aMMOHHS,

IIpakTuueckne 3ansitus. 1. OuyucTKa BeHIECTB METOAaMHU (DUIBTPOBAHMS, KPUCTAILTU3AIMH,
NePErOHKU, BO3TOHKH, XpoMaTorpaduu, sKkcTparupoBanus (2—3 u).

2. IlpurotoBieHue pacTBOPOB 3aJaHHON KOHIEHTPALIUH.
3. N3y4eHune pacTBOPUMOCTH BEILIECTB.

Pacuernbie 3amaum. 1. IlocTpoenue rpadukoB pacTBOPUMOCTH BEIIECTB MPU Pa3TUYHOU
temneparype. 2. Hcnonp3oBanue rpaduKOB pacCTBOPUMOCTH JJIsi PACYETOB  KOA(D(PHUIIUEHTOB
pPacTBOPUMOCTH BelIecTB. 3. BrIuuciieHne KOHIEHTPAIIMN PACTBOPOB (MAaCCOBOMW J0JIH, MOJISIPHOM) IO
Macce pacTBOPEHHOI'O BEIIECTBA M 00BEMYy WJIM Macce pacTBoputens. 4. Beruncienne maccel, 00beMa,
KOJIMYECTBA PACTBOPEHHOTO BEILIECTBA M PACTBOPUTEJIS 110 OIMPEICICHHOM KOHIICHTPAIMH PacTBOPA.

Tema 6. Ilonsitue o razax. Bozayx. Kuciaopoa. I'openue (7 4)

ITonsitue o razax. 3akon ABorajipo. Bo3myx — cmech razoB. OTHOCUTENbHAS IJIOTHOCTH T'a30B.

Kucnopoa — xumuyeckuil 3jieMeHT U IIpocToe BeliecTBO. McTtopust oTkpbITUs KUcTopoja. Cxema
onbiToB JI. [Ipuctnu u A. JI. JIaByasbe.

Amnorponus. O30H. 3HaueHHe 030HOBOrO ciyost 3emin. [Ipobirema HapylieHUs! €ro LeI0CTHOCTH.
[ToBbIeHNE cofepkaHus 030HA B IPU3EMHOM CII0€ aTMOC(hEpHI.

[Tosmyuenue kucaopoja B MPOMBILIUIEHHOCTH M J1abopaTopuy. XUMHUYECKHE CBOICTBA KHUCIOPOJA.
[Ipoueccol ropenust 1 MeJIEHHOTo okuciaeHus. [lpumenenne kuciopoja.

AtMocdepa — BozaymHas oOojouka 3emin. TeHIEHIIMM M3MEHEHHUsl COCTaBa BO3ayxa B XX B.
OCHOBHbIE HUCTOYHUKH 3arpsi3HeHUs1 aTMochepsl. TpaHCOpTHBIN nepeHoc 3arpsizHenuil. Kpyrosopor
Kucioposa B npupoae. O BceMUpHOM 3akoHE 00 aTmocdepe.

JemoncTpauun. 1. ITomydyenne xucnoponaa. 2. Cxuranue B atMochepe KHCIOpoaa, Cepbl, yIds,
KpacHoro (ocdopa, Hatpus, sxene3a.3. ONbITHL, MOATBEP)KIAIOMINE cOCTaB Bo3ayxa. 4. OMBITH 1O
BOCIUIAMEHEHHIO U TOPEHHUIO.

Pacyernbie 3agayu. 1. OmnpeneneHue OTHOCUTENIBHOM IUIOTHOCTH Ta30B IO 3HAYEHUSIM UX
MOJIEKYJISIpHBIX Macc. 2. OnpeeseHue OTHOCUTENIBHBIX MOJIEKYJISIPHBIX Macc ra3000pa3HbIX BEIECTB
10 3HAYEHHIO UX OTHOCUTEIHHOU MIOTHOCTH.

Tema TBopueckoii padoThl. VcTouHMKH 3arps3HEHHs aTMOC(EPBI 1 CIIOCOOBI €0 MPEOI0ICHHUS.

Tema 7. Knaccbl HEOPraHU4eCKUX COEINHEHN I
(119)

Oxcuapl — cocTaB, HOMEHKIIATypa, kiaccudukanus. [loHaTne o ruppoxkcugax — KHCIOTax U
ocHoBaHMsAX. HazBanmsi u coctaB ocHoBaHui. ['mapokcorpynmna. Kmaccudukainums kuciaor (B T. 4.
OpraHMYecKrue M HEOopraHMYecKue), UX cocTaB, Ha3zBaHusi. CocTaB, Ha3BaHUs COJIEH, MpaBuia
cocTaBiieHus: (HOPMYII COTIEH.

XUMHUYECKHUE CBOMCTBA OKCUIOB. BinsHUe cocTaBa KUCIOT Ha XapaKTep MX CBOMCTB (Ha MpuMepax
COJNITHOM W cepHOM kucnoT). OOIHMe XUMHYECKHEe CBONCTBAa KHCIOT. PacTBOpHMMOCTH KHCIOT.
Kucnornsie noxau. @usznyueckre CBOMCTBA U CIOCOOBI MOTyUYeHUs Menodyeil. XuMUYecKue CBOMCTBa
coJiel (B3aMMOJICHCTBUE PACTBOPOB COJIEH C pacTBOpaMH Iejoued U MeTayiaMu). ['eHeTnueckas CBA3b
KJIACCOB HEOPTaHWYECKHX COCAUHEHUH. AMPorepHOCTh. OKCHABI W THIPOKCUIBI, OO0JIaaroIine
amdoTepHbIMU cBoMcTBaMH. Kiaccudukaus HeopraHMuecKkux BemecTB. [leproanueckoe n3MeHEHNE
CBOMCTB XHMHYECKHX DJJEMEHTOB W WX COCIUHEHHWH (HAa TNpUMepe OKCUIOB, THUAPOKCHIIOB U
BOJIOPOJIHBIX COEAMHEHHMI).

HMemonctpauun. 1. OOpa3upl COeIWHEHM — TPEJACTABUTENEH KIACCOB KHCIOT, COJEH,
HEpPacCTBOPUMBIX OCHOBAHMM; IIENOYEH; OKCHIOB. 2,'OmNbITHI, WUIIOCTPUPYIOLIUE CYIIECTBOBAHUE
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TEeHETUYECKONH CBSI3M Mexay coenuHeHusMu ¢ocdopa, yrieponga, HaTpus, KaiubIus. 3.
BzaumoneiictBue kampiiust W HaTpusi ¢ Bojoul. 4. JleiictBue wuHAuMKaTOpoB. 5. ONBITHI,
WUTIOCTPUPYIOIINE XUMHUYECKHE CBOMCTBA OTHENBHBIX KIACCOB HEOPraHWYECKHX COCTUHEHHU. O.
OO0pa3siel MPOCTHIX BEHIECTB U UX COCMHEHUHN (OKCHIOB M THUIPOKCHIOB), 00pa30BaHHBIX dJIEMEHTAMHU
OJIHOTO NepHOoJA.

JlaGopaTopubie ombIThl. 1. PaccmoTpenue o6pasnoB oxcuaoB (yrmepoxa (IV), Bomopona,
dochopa, menu, kKambIys, xene3a, kpemaus). 2. HabmoaeHne pacTBOPUMOCTH OKCHIOB aJIFOMUHUS,
HaTpHsl, Kajbluss U Menud B Boje. 3. OmpeaeneHue cpeibl MOJTYYEHHBIX PACTBOPOB C IMOMOIIBIO
uHaukaropa. 4. PaccMoTpenme o00pas3moB coiieii M ONpeneleHHe WX PacTBOPUMOCTH. 5.
BzanmopeiictBue oxcumoB Kanmbius U ¢ocdopa ¢ BOIOH, OMpeAeseHHe XapaKkTepa 00pa30BaBIIETOCS
OKCHJIa C TIOMOIIIBbI0 MHANKaTopa. 6. Bzaumoneticreue okcumoB mean (II) u muHKa ¢ pacTBOpOM CepHOI
kucioTel. 7. IlonyueHue yrJIEKUCIOTO Ta3a W B3aUMOJEHCTBHE €ro C H3BECTKOBOW BOJOM. 8.
UccnenoBanre CBOWCTB COJNSTHOM M CEpPHOM KHUCJIOT C HCIOJB30BAaHUEM HHJMKATOPOB. 9.
B3aumoneiicTBre MetayuioB (MarHus, IMHKA, )Kele3a, Meau) ¢ pactBopamu kucior. 10. M3meHnenue
OKpPaCKM MHJMKATOPOB B pacTBopax Iuenoueil. 11. BzauMonelicTBue pacTBOPOB KUCIOT CO IIEIOYAMH.
12. B3aumopeiicTBHe pacTBOPOB KHUCIOT C HEPACTBOPUMBIMH oOCHOBaHMsMH. 13. Ilomydenwue
HEpacTBOPUMBIX OCHOBAHHMM U UCCJIEIOBAaHUE UX CBOMCTB (HA MpUMEpE THIPOKCUAA IIMHKA).

IIpakTuyeckue padotsbl. 1. VMccienqoBanue CBOMCTB OKCHIOB, KUCIOT, OCHOBAHMIA.

I1. BemecrBa 1 XUMHYeCKHEe PEAKLIHU B CBeTE JJICKTPOHHOM TEOPHUH

Tema 8. Ctpoenue atoma. SinepHbie peakuuu
(3 4)

Crpoenue aroma. [Toctynarel bopa. CTpoeHHe 37I€KTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB: 3-, -,
<2-, M-31eKTpOoHBl. MecTo 371eMeHTa B NMEePUOAMUYECKOM CHUCTEME M 3JIEKTPOHHAs CTPYKTypa aTOMOB.
PannoaktuBHOCTE. [lOHSATHE O IPEBPALLIEHUN XUMUYECKUX AJIEMEHTOB. Y PaBHEHUS SIEPHBIX PEaKLUM.
[IpuunHBI BOBHUKHOBEHHSI PAJIMOAKTUBHBIX OCA/IKOB U UX OMOJIOTMYECKOE 3HAYCHHE.

Jdemoncrpamun. 1. Mojenu aTOMOB pa3iIM4HbIX SJIEMEHTOB.

Tema 9. Illepnoanyeckuii 3aK0H
U MepPHOJHYECKasi CHCTEMA YJIEMEHTOB
J. U. Menaeneena (3 4)

CBoiicTBa XMMHYECKHX JJIEMEHTOB M UX u3MeHeHHs. Kiaccupukanus XMMHUYECKHX SJIEMEHTOB.
OTKpBITHE TEPHOAMYECKOT0 3aKoHa. CTpOoeHHe aTOMOB 3JEMEHTOB MajblX U OONBIINX MEPUOJIOB,
[JIaBHBIX U OOOYHBIX noArpymnm. @opMynpoBka NepuoIUUIEeCKOro 3aKOHa B COBPEMEHHOM TPAaKTOBKE.
[Tepuonuueckast cucrema B cBeTe cTpoeHus aroMa. OU3NYECKUIl CMBICT HOMEpa Mepruoja U TPYIIIIbL.
CemeiicTBa 53J€MEHTOB (HAa IpUMepax MIEJTOYHBIX METaNIOB, TaJOI€HOB, MHEPTHBIX TIa30B).
XapakTepucTuKka XHUMHYECKMX CBOMCTB JJIEMEHTOB TJIaBHBIX MOATPYNN M MEPUOJUYHOCTb HUX
W3MEHEHHs] B CBETE JIEKTPOHHOIO CTPOEHHUsI aToMa. DJIEMEHTBI, COECJUHEHHUS KOTOPBIX IMPOSBISAIOT
amdoTepHble CBOHCTBa. OTHOCHTENbHAS HIEKTPOOTPHUIATENBHOCTh 31eMeHToB (030). Obmias
XapaKTEepPUCTUKA 3JIEMEHTA Ha OCHOBE €ro IOJ0XKEeHHs B nepuoaudeckoil cucreme . Y. Menneneesa.
3HaueHUEe MEPUOJIMYECKOTO 3aKOHA JUIsl pa3BUTHS HAYKU M TEXHUKH. Poib mepnoanyeckoro 3aKoHa B
CO3/IaHUU HAYYHOH KapTUHBI MUPA.

demoncTpanuu. 1. HaGop cmaiimoB, xomorpamm, tabmui «llepuonndecknii 3aKOH W CTpOCHHUE
atoma*. 2. JlemoHcTparusi 00OpasloB MICIOYHBIX METAIOB W TajoreHoB. 3. BsammoneiicTBue
IIEJIOYHBIX METAJIJIOB U TaJIOTEHOB C MPOCTHIMU U CIOXKHBIMU BellecTBamMu.4. McciieqoBanue cBONCTB
aM(OTEepHBIX THAPOKCHIOB U IIEJI0UEii.

Tema 10. XuMu4veckasi CBA3b M CTPOEHHE BelIECTB B CBeTE JIeKTPOHHOU Teopuu (4 1)



BasienTHOE COCTOsSIHME aTOMOB B CBETE TEOPHH DJIEKTPOHHOTO CTpOEHUS. BalleHTHbIE 3JIEKTPOHBI.
Xumuueckasi CBs3b aToMoB. KoBaJleHTHass CBS3b M MeXaHM3M ee oOpaszoBaHusa. HemomspHas u
MOJISIPHAsE KOBAJICHTHAs
cBsa3b. CBOICTBA KOBAJIEHTHOUW CBSA3U. DJIEKTPOHHBICE M CTPYKTYpHBIE (opMyJibl BemiecTB. MoHHas
CBSI3b M MEXaHMU3M ee oO0pa3oBaHus. CBolcTBa HOHOB. CTETIEHb OKUCIICHUSI.

IIpupona xumuueckod CBA3M W €€ TUIbl. OTHOCUTEIBHOCTh THUIOJOTMH XUMHUYECKOM CBS3H.
BnusHue Tuna XuMHUYECKOW CBSI3M Ha CBOMCTBA XUMUYECKOTO COECTMHEHUSI.

Kpucrammueckoe ctpoenue BeniectB. Kpucramimueckue penieTky: aTOMHasi, MIOHHas,
MOJIEKYJISIpHAsi — M UX XapaKTePUCTHKHU.

YPpOBHM XUMUYECKON OpraHU3alMy BEIIECTB. 3aBUCUMOCTh CBOIMCTB BELIECTB OT UX CTPOCHHUS.

Tema TBoOpuYeckoii padoTbl. PaccMoTpeHne u aHanu3 B3aUMOOOYCIIOBICHHOCTH COCTaBa,
CTPOCHHS, CBOMCTB BEIIECTBA U €T0 MPAKTHUECKOT0 3HAUCHUS (Ha JIIOOOM MpUMepe).

Tema 11. XumMn4eckne peakiMu B CBeTe 3JIEKTPOHHOW TeOpUM.
OxucauTeIbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP) (4 1)

®usnyeckas CyU[HOCTh XUMUYECKON PEaKIUu.

OnexkTpoHHble ypaBHeHHs JIpromca. Peaknmm, mporekaroniyge ¢ W3MEHEHHEeM M 0e3 H3MEeHEeHUs
crerieneit okucinenus. OBP. Ilpoiiecchl OKUCIEHHS W BOCCTaHOBJICHUS, HMX €JUHCTBO U
npoTHBOIOJIOKHOCTh. CocTaBienue ypaBuenuii OBP. PaccranoBka kosduiuentoB B OBP meromom
aNeKTpoHHOTOo Oananca. O6mas xapakrepuctuka OBP.

Krnaccuduxanus XuMHUeCKIX peakiuii B CBETE AJIEKTPOHHOU TEOPUH.

Hdemoncrpanun. IlpuMmepsl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMN pa3IMYHbIX THIIOB:
TOpPEHHE BEIECTB, B3aUMOJICHCTBUE METAJUIOB C rajOreHaMu, cepoi, a30ToM (00pa3oBaHUE HUTPUTA
JIUTHSA), PACTBOPAMH KHCIIOT U COJIEH.

Tema 12. Bogopoa u ero BaskHeiiime coelMHeHUsI

(3 4)

Boaopon B kocMmoce. Axepusie peakuuu Ha Connie. Bonmopon B 3emHoi npupoje. Ilonyuenue
BOJZIOpOJia B JlabopaTopuu. Bomopos — XMMHUYECKHI 3JI€MEHT U MPOCTOE BEIIECTBO. DHEPIHsl CBSI3U B
MoJieKyJie Bojopoja. M3oronsl Bojopoaa, Puznueckue 1 XuMUYECKUEe CBOMCTBA BOJopoja. Bogopos B
OBP. [Ipumenenue Bomopoza. [IpomeblnuieHHoe mMosnydeHHe Boaoponaa. Bomopoa — sKoiIoruvecku
YUCTOE TOIUIMBO W TMEPCIEKTHBBI €ro Hucnoib3oBaHus. OKCU BOJOpOJa — BOJA: COCTaB,
MPOCTPAHCTBEHHOE CTPOEHHUE, BOJAOPOHAs CBs3b. DUBMKO-XMMHUECKHE CBOMCTBA BOJbI. M30TOMHBIN
coctaB Bojbl. Tspkenas Bojga M 0COOCHHOCTH ee CBOMCTB. Ilepokcupa Bomopona: cocTaB, CTPOCHHE,
CBOMCTBa, IPUMEHEHHE, Ne-poKcul Bogopoaa B OBP.

demoncTpamuu. 1. Ilomyuenue Bomopona B nabopatopuu. 2. 3apsaka ammapata Kumma. 3.
Jlerkocts Bogopoza. 4. Auddysus Bogopona. 5. 'openue Bomopona.6. BoccraHoBineHne Menu us ee
OoKcHMJa B TOkKe Bojaopoja. 7. OnbITbl, TNOATBEPXKIAIOIIME XUMHUYECKHE CBOMCTBa  BO-
Ibl. 8. XMMUYECKHUE CBOMCTBA MEPOKCH 1A BOJIOPO/IA.

IpakTnueckne padorbl. 1. IlomyueHue BojopoJa U H3YyUYEHHE €ro  CBOMCTB. 2.
BoccranoBuTenbHbIE CBOMCTBA BOJAOPO/IA.

Tema 13. T'asorensl (5 9)

XapakTepucTruKa rajoreHOB Kak XMMHUYECKHX DJIEMEHTOB M MPOCTHIX BemiecTB. CTpoeHHe aTOMOB
rajoreHoB. HaxoxJieHne rajoreHoB B npupoje. Puznueckue W XUMHUYECKHUE CBONCTBA TaJIOTEHOB.
[Toydyenue xyopa u XJIOPOBOAOPO/Ia B JIAOOPATOPUU U TIPOMBINIIICHHOCTH. brosiornueckoe 3HaueHne
raJIOreHoB. ["aloreHbl 1 OTPaBIISIOIINE BEIIECTBRA.

JdemoncTpanuu. 1. [lonyyenue xaopoBoaopoaa peakiued oOMeHa U pacTBOPEHHE €ro B BoJE. 2.
B3aumonelicTBre pacTBOpa HO/AA C KpaxMaJioM.
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JlabopaTopHbIe onbIThI. Pactio3HaBaHue COMISTHOM KUCIIOTHI, XJIOPUIOB, OPOMUIOB, HOIHJIOB.

IIpaktnyeckne 3anHaTHA. 1. [lonydyeHue coOJISIHONM KHCIOTBI M ONBITHI ¢ Hel. Pemenue
9KCIEPUMEHTANIBHBIX 3a71ad 110 TeMe «l'ajJoreHsm.

PacuerHnble 3axa4n. Brruncinenue o0beMa ra3os 110 KOJIMYECTBY BELIECTB.

Tema 14. O6001eHNe 3HAHUI 0 HAUOOJIee BAKHBIX XapaKTePUCTHKAX BelleCTB H

XHMHYeCKHX nmpoueccos (1 1)

XapakTepucTuka XHMHUYECKOTO D3JIeMEHTa (COCTaB, CTPOEHHE, IIOJIOKEHHE B IIEPHOANYECKOM
cucreme). DU3NKO-XMMUYECKHE CBOICTBA BEIIECTB HA MIPUMEpPaxX BOJIOPOa, KUCIOPOa, XJIopa.
OCHOBHBIC XapaKTEPUCTUKH XUMHUYECKHUX PEAKIUN: TUIBI PEaKIIMid, BO3MOKHOCTh W HAINPaBICHUS

MMPOTCKAHUA.

HekoTtopsle TpeOOBaHMST K CHIPBIO XHUMHYECKOW TMPOMBINUICHHOCTH (PaclpoCTpaHEHHOCTh,
YKOHOMHUYHOCTb, y100CTBO TOOBIYM M TPAHCIIOPTUPOBKH) HA MPUMEPE BO3/1yXa, BOJIbI, CHIILBUHUTA.

HekoTtopsle TpeOoBaHMS K MPOW3BOICTBEHHBIM XHMHUYECKHUM IpoleccaM (3KOHOMHYECKHE,
TEXHOJIOTHYECKHUE, SKOJIOTUYECKHE) Ha IPUMEPAX MOIYUYEeHHUsS BOJIOPO/Ia, KUCIOPO/Ia, XJIOPOBOAOPOIA.

3. TemaTn4yeckoe MJIAHUPOBAHME ¢ YKa3aHMEM KOJIUYECTBA YaCOB, OTBOJAMMBIX HA
OCBOECHHE KAKI0H TeMbI

KonudecTBo 4acoB 10 TUTAHUPOBAHUIO
Ne HasBanue TeMbl Kommaectso
4acoB ypoKH KOHTPOJIbHBIC | TPAKTHYCCKUE
paboThI paboThl H T.JI.
1 Tema 1. BBenenune 3 3
Tema 2. XMMUYECKHE 3JIEMEHTHI H
) BEIISCTBA 9 9 1
B CBETE€ aTOMHO-MOJIEKYJISIPHOTO
YYCHUS
Tema 3. XuUMHUYECKHE
3 SIBJICHHS B CBETE aTOMHO- 6 6 1 -
MOJICKYJIIPHOTO YUCHUS
4 Tema 4. MeToapl XUMUHU 2 2 2
5 Tema 5. BemecTBa B OKpyXKaroLen 6 6 1 3
HAC TPHUPOJIC U TCXHHUKE
6 Tema 6. TlonsiTue o razax. Bo3ayx. 7 7 1
Kucnopoa. 'openune
7 Tema 7. anulccm HEOPTaHUYECKUX 1 1 ) 13
COEIMHEHUIN
] Tema 8. Ctpoenue atoma. SnepHsie 3 3
peaKImu
Tema 9. llepuoaruueckuii 3aK0H
9 U TIEpUOJINYECKAs] CUCTEMA FJIEMEHTOB 3 3
J. . Menneneena
Tema 10. Xumudeckas CBSI3b U
10 CTPOCHUE BEIIECTB B CBETE 4 4 1
SJIEKTPOHHON TEOPHUH
Tema 11. Xumudeckue
1 peaKLyu B cBeTe 4 4
3JIEKTPOHHOM TEOPHUH.
OKHCINUTENHHO-

11




BOCCTAaHOBUTCIILHBIC PCAKIIUN

(OBP)

12

Tema 12. Bonopon 1 ero BaxHenme
COEJIMHEHUS

13

Tema 13. TanoreHsl

14

Tema 14. O0001IEHNE 3HAHUA O
HanOoJIee BayKHBIX
XapaKTEPUCTUKAX BEILECTB U
XUMHUYECKUX MPOIIECCOB

Hroro:

34

34

IIpuiio:kennem K pado4eil mporpaMmme siBJsieTCA KAJCHAAPHO-TEMATHYECKOe

INIAHUPOBAHUE
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