MyHununansbHoe 0101KeTHOE 00111e00pa30BaTENbHOE YUPEXKICHUE CPETHIST
obmeobOpazoBarenpHas mkona No253 'O 3ATO doxuno (1. [yHaii)

um. T.U. OctpoBckoit

MoanuncaHo undposo
@ é O O Ba noanncbio: (Dé,qoposa
ﬂ p [HaTta: 2022.12.09 11:10:44

+10'00'

Paboyas nporpamma

0 XMMHH 8 KJjacce

CocTaBiieHa yuuTEIEM XUMUU
[HTamoBasoBout O.H.

2022 — 2023 yueOHblii roj



HHOACHUTEJBHASA 3AIINCKA

EctecTBeHHOHayyHOE 00pa3oBaHUE - OJUH M3 KOMIIOHEHTOB ITOATOTOBKH IOJIPACTAIOIIErO
IOKOJIEHUSI K CaMOCTOSITENIbHOM ku3HU. OHO o00ecneurnBaeT BCECTOPOHHEE pPa3BUTHE
JUYHOCTH peOEHKa 3a BpeMs ero 00yueHHUs: U BOCIIUTAHUS B IIKOJIE.

XuMusa - HeoThemsieMas dYacTb KyidbTypbl. llosTomy HeoOxoamma —crenuaibHas
IICUXOJIOTUYECKasl MOArOTOBKA, MPUBOAAIIAS YYAIUMXCA K OCO3HAHUIO BAXKHOCTU M3YUYEHHS
OCHOBHOTI'O Kypca XUMHH.

[IpenmMer xumuu cnenupuUeH. YCHEIHOCTh €ro H3Y4YeHMs CBs3aHAa C OBJAJCHUEM
XUMHUYECKUM  SI3BIKOM, COOJIFOIGHHEM TEXHUKH 0€30IaCHOCTHM MpPU  BBINOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, OCO3HAHUEM MHOIOYHCICHHBIX CBSA3€H XMMHUU C JIPYTHUMHU
IIPEAMETaMH.

HaHHaH pa60qa;1 IIporpaMma COCTaBJICHA Ha OCHOBC CIICAYIOIUX TOKYMCHTOB:

o 3akoH Poccuiickoit ®enepamuun «O06 oOpazoBanum» Ne 122-O3 B mnocnenHeit
peaaKuuu;

o OO0s3arenbHBIE MUHUMYM COJZIEp>KaHUs OCHOBHOro obmiero oOpasoBanus (IIpukas
Muno6pazoBanusi Poccun ot 19.05.98 Nel276) nnsa kiaccoB, oOyd4eHHE B KOTOPBIX
ocymiectBisiercss 1o ba3zucHomy yueOHOMY IUIaHy, YTBEPKIAEHHOMY IPUKA30M
MunucrepcTBa obmiero u npodeccruonansHoro oopazoBanusi PO ot 09.02.1998 r.
Ne322;

o Ouenka kadecTBa MOATOTOBKHA BBIMYCKHUKOB HAYaJIbHOM, OCHOBHOM M CpeaHEu
(momHOM) 1IKOJIBI (HomymieHo JlemapraMeHToM 00pa30oBaHUs MPOTPAMM U CTaHIapTOB
obmiero oopazoanus MO PO);

o denepasbHBIN MTEPEUCHb YUCOHUKOB, PEKOMEHIOBAHHBIX (fomyiieHHbIXx) MO u Hayku
P® k ucnonbp3oBaHuio B 00pa30BaTEILHOM MPOIIECCE B TEKYIIEM yUeOHOM TOMY;

e YueOusii mran MbOY COIII Ne 251;

o l'uruenudeckue TpeOOBaHHS K YCIOBHSIM 0O0ydeHHs B 00IIeo0pa3oBaTeIbHBIX
yupexaenusx CanlluH 2.4.2.2821-10;

o IIporpamma no xumuu ais 8-11 kiaccop obieoOpa3zoBatenbHbIX yupexaeHuit / H. E.
Kysnenosa, H. H. I'apa u ap.; nox pen. H. E. Ky3nenosoii. — M. :Bentana-I'pad,
2016.

B kypce 8 wiacca yvamuecss 3HAKOMSTCSI MEPBOHAYAIbHBIMM XUMUYECKUMU TOHSTHUSIMHU.
Kypc xumum npeanonaraer uydeHue ABYX pas3feioB. lIepBblil MOCBSAIIEH TEOPETUUYECKUM
OOBSCHEHHUSIM XUMHUYECKUM SIBICHUSIM Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO ydeHwus. Bropoit
pa3fen TMOCBSIIEH HW3YYEHUIO JJEKTPOHHOM TEOpPHUM M HAa €€ OCHOBE PaCCMOTPEHHUIO
MEPUOIMYECKOTO 3aKOHA U CUCTEMbBI XMMUYECKUX IJIEMEHTOB, CTPOCHUS U CBOKCTB BEILIECTB
U CYUHOCTH XHUMHYEeCKHX peakuuid. OH paccuuTaH Ha 2 4Yaca B HEIEN i
0011e00pa3oBaTeIbHBIX KJIACCOB.

M3ydyenue Kypca OpUEHTHPOBAHO HA MCIIOJIL30BAHUE ydalluMuUCs yueOHuKa 1 8 kinaccal u
3a/la4yHUKa.

3amayHUK JaeT OOLIMPHBIN MaTepuan JyUisi OpraHu3aldd CaMOCTOSITENBHON paboThl Ha
ypoKax W JomaliHed paboTel ywammxcs. B HeM copepikaTcsi pa3HOYpPOBHEBBIE 3a/aHUS.



bonbmioe 4ncno pa3HOOOpasHBIX 3aJaHU  MPEAOCTaBISET BO3MOXKHOCTb — YUHUTEIIO
BapbUPOBATh COAEPKAHUE CAMOCTOSATEIBHON pabOThI 10 BPEMEHU U YPOBHIO CIIO)KHOCTH.

HpHHHI/IHBI 06y‘IeHI/IH XUMHH, IIOAXOAbI K OIIPCACIICHUIO COACPKAHUA KYpCOB XHUMMHH,
IMOCJICAOBATCIIBHOCTL M3JIOKCHUA MaTcpualia, MCTOAbI U CPCACTBA O6y‘{€HI/I$I, OpraHu3anma
YPOKOB XHMHHU, KOHTPOJIb YCBOCHHUA 3HAHUU pacCMaTpuBacTCaA B MCTOAUKC 06yquH>1

XI/IMI/II/IS.

B meromuueckoM mocoOWM paccCMOTPEHBI OCHOBBI OpTraHW3AIlMM W KOHKPETHAs METOJHMKA
pOo0JIEMHO-UHTETPUPOBAHHOTO OOYUYECHHSI XUMHUH B 00I11€00pa30BaTEIbHON LIKOJIE.

JIMIaKTHYEeCKMI MaTepuai®, MO3BOJSAIONIMI OpraHM30BaTh M3y4E€HHE Kypca IIyTeM
OpraHU3alliy MO3HABATEIILHOU JIEITEIbHOCTH YUAIUXCH.

Conepxanne nanHou I[IporpaMmel cOracoBaHO C COIEPKAHUEM NPHUMEPHOU MPOrPAMMEI,
PEKOMEHI0BaHHOW MUHHCTEpCTBOM 00pa3oBaHus U HAyKu PO.

O0mas xapakTepucTUKa y4e0HOIr0 nmpeamera

Ha OCBOEHME Yy4YallUMHCS 3HAHWM, yMEHUI M HaBBIKOB Ha 0a30BOM YpPOBHE, 4TO
cooTBeTcTBYeT OOpa30oBaTeIbHON IPOrpaMMe IIKOJIBI.

]_Ie.JII/I HN3YyUCHUS XUMHUU B 8 KJacce:

* OCBOEHHME BOKHEHINNX 3HAHUN 00 OCHOBHBIX NOHATHSAX M 3aKOHAX XMMHHU, XMMHUUYECKOU
CHUMBOJIHKE;

* OBJIQ/IeHMEe YMCHUSIMU HAOMIOaTh XUMHUYECKHUE SIBJICHUS, TMPOBOJAUTh XUMHUYCCKHIM
HKCIIEPUMEHT, TMPOU3BOJUTH pACYEThl HA OCHOBE XHUMHUYECKUX (OPMYT BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

° Pa3BUTHE ITO3HABATCIIbHBIX HMHTCPCCOB WM HMHTCIIJICKTYaJIbHBIX CIIOCOOHOCTEHN B IMponcecce
MMPOBCACHUA XHUMHUYCCKOI'O OJBKCIICPHUMCHTA, CAMOCTOATCIBHOTO HpI/IO6peTCHI/I$I 3HAaHUN B
COOTBCTCTBHUH C BOSHUKAIOIINMHU )XKU3HCHHBIMHU HOTpC6HOCT$IMI/I;

* BOCIHMTAHHWE OTHOILIEHUS K XMMHMHM KaK K OJHOMY W3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIEUETIOBEUECKOMN KYJIbTYpHI;

* IPUMEHEHUE MOJYYCHHBIX 3HAHUN U YMEHUMN 1J11 O€301acCHOTO MCIOIb30BaHUS BEIIECTB U
MaTepualioB B OBITY, CEIbCKOM XO3SUCTBE M Ha MPOU3BOJCTBE, PEIICHHUS MPAKTUUYECKUX
3a7a4 B MOBCEIHEBHOW JKU3HU, MPEAYNPEKICHUS SBICHUM, HAHOCAIIMX BPEI 3J0POBBIO
YeJIOBEKA U OKPYXKAIOIIEH cpelie.

3agaum:

1.CdhopmupoBath 3HaHNME OCHOBHBIX MOHSATUN U 3aKOHOB XUMUU;
2.BocnuThiBaTh O0IIEYETIOBEYECKYIO KYIBTYPY;
3. Yuuth HaOI01aTh, TPUMEHSATD MOJTYYEHHBIC 3HAHUS HA TIPAKTHKE.

JINYHOCTHBIMH pe3yjabTaTaMi U3YUCHUA MPCAMCTA «Xumus» B 8 Kiacce SBISIOTCSA
CJaeavoummue ymMmeHus

OCO3HAaBaTb €IMHCTBO M LEJIOCTHOCTb OKPYXKAIOLIEr0 MHpPA, BO3MOMKHOCTU €I0
MO03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE
JNOCTUKEHUN HAYKH;



MOCTEIIEHHO  BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHUE: OCO3HABATh
MOTPEOHOCTH M TOTOBHOCTH K CAaMOOOPAa30BaHHUIO, B TOM YHCIIC U B PAMKaX CaMOCTOATEILHOMN
NEATEeIbHOCTU BHE IIKOJIbBI,

OIICHUBATh JKW3HEHHBIE CHUTYyallUM C TOYKM 3pEHUs] O€30MacHOTO o0pa3a KU3HU U
COXpaHEHUS 3/I0POBbS;

OLICHUBATh IKOJIOTMYECKUN PUCK B3aMMOOTHOIICHUI YeI0BeKa U PUPOIbI.

(GbopMHpPOBATh HSKOJOTUYECKOE MBIIUICHUE: YMEHHUE OlEHUBATh CBOKO JEATEIBHOCTh H
MOCTYIIKH JPYTUX JIOACH C TOYKH 3pPEHHUS COXpAHEHUS OKPY>KaIoIIeW cpelpl - rapaHTa
KU3HU U 01aronorydus Jiroien Ha 3emie.

MeTanpeaMeTHbIMU PE3YJIbTaTAMH H3YUCHHSI Kypca «XUMHS» SBISACTCS (HOPMUPOBAHUE
YHUBEpCAIbHBIX YueOHbIX AeiicTBult (YVY /).

Pecynamuenvie YY/I.

CaMOCTOSITENIbHO OOHApYyXUBaTh U (POPMYIUPOBATh YUEOHYIO MPOOIEMy, ONPEACISITh LEIb
y4eOHOU NesITENbHOCTH;

BBIJIBUTaTh BEPCUHU PEIICHHS MPOOJIEMBbI, OCO3HABaTh KOHEYHBIA pE3yJbTaT, BHIOMpATh W3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITEIHHO CPEICTBA TOCTIKEHUS SN,

COCTABJISITh (MHJIMBHUIyaIbHO WJIM B TPYNIIE) IJIaH PEIICHHS MPOOJIEMBI;

paboTas mo TUIaHy, CBEpATh CBOU JICHCTBUS C ILIEJIBIO M, IPU HEOOXOIWMOCTH, HCIIPABISTH
OITMOKH CaMOCTOSTEIIHHO;

B JMAJIOT€ C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIbHO BBIPAOOTAHHBIE KPUTEPUU
oneuku. IlIkonpHBIC:

Oo6napyxuBaet U GopMyIUpyeT yueOHYI0 TPOOIeMy MO pPyKOBOACTBOM YUUTEIS.

CtaBuT 11€]Ib IEATETLHOCTH Ha OCHOBE MOCTABJICHHON MPOOJIEMBl U TPEIaracT HECKOIBKO
CHOCOOOB €€ TOCTHKEHUSI.

CaMOCTOSTENIbHO aHAIM3UPYET YCIOBUS JOCTIKCHUS ILIENTM HAa OCHOBE yuéTa BBIJCIICHHBIX
YUUTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepHuae.

TUTAHUPYET PECYPCHI TSl JOCTHXKECHUS LEIH.

HaspiBaeT TpyaHOCTH, ¢ KOTOPBIMU CTOJIKHYJICS TPU PEIICHUH 3a7a4M, W MpeiaraeT myTH
UX MPEOo0NIeHUs/ N30eTanns B JaIbHEHIIICH NesITEIbHOCTH.

Ha3piBaeT TpyaHOCTH, C KOTOPBIMU CTOJIKHYJICS MPU PEIICHUH 3aJa4M, W MpeIaraeT myTH
UX MPEOI0JICHUs/ N30eTaHus B JaIbHEHIIICH NeITEIIbHOCTH.

Bbmycmtux nojiydum 603MONCHOCHIb HAYHUUMDBCA:

CaMOCTOSITEIILHO CTABUTh HOBBIC YUCOHBIC IICTTU U 33]a4H.

CaMOCTOSITEeIbHO CTPOUTH JKU3HEHHBIC TIaHBI BO BPEMEHHOM MEPCIIEKTHBE.

NIPY TUTAHUPOBAHHUH JOCTIDKEHHUS 1IEJIeH CAMOCTOSTEIBHO U aJICKBATHO YUUTHIBAThH YCIOBUS U
CPEICTBA UX JOCTHIKCHUS.

BBIICIISITh ~ QJILTCPHATHBHBIC  CIIOCOOBI  JIOCTM)KGHUS 1€MW W BbIOMparh HaumOolee
s¢dekTuBHBIN c10cO0.

aJICKBaTHO OIEHMBATH CBOM BO3MOXXHOCTH JIOCTHIKCHHS ILIEJH ONMPEICIEHHON CI0XHOCTU B
pa3IMYHBIX chepax caMOCTOSITETLHOMN e TeILHOCTH.

Ho3nasamenvnwvie YY/I:



aHaJIM3UPOBaTh, CPABHUBATD, KIaccU(PUIMPOBATh U 0000maTh (DAKTHI U ABJIECHUS. BBIABIATH
MPUYHUHBI U CJIEICTBUS MPOCTHIX SIBJICHUH.

OCYIIIECTBJISTh CpPAaBHEHHE, KIACCH(PUKAIUIO, CaMOCTOSITEIBHO BHIOMpAas OCHOBAHHUS W
KPUTEPHUH T YKa3aHHBIX JIOTHYECKUX OTepaIuii;

CTPOUTH JIOTUYECKOE PACCYXIACHUE, BKIIOYAIOIIEE YCTAHOBICHUE MTPUUYUHHO-CIIEICTBEHHBIX
CBsI3€EM.

CO3/1aBaTh CXEMaTUYECKUE MOJIENU C BBIIETICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTAaBJISITh TE3UCHI, PA3JIUYHBIEC BUJIbI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.II.).
npeoOpa3oBbIBATh MHPOPMAITHIO M3 OJHOTO BUJIA B IPyroM (TabMIly B TEKCT U MIp.).

YMETh OIpPEACNIATh BO3MOXKHbIE UCTOYHUKH HEOOXOAMMBIX CBEICHUH, MPOU3BOJUTH MOUCK
nH(pOpMAaIUH, aHATM3UPOBATH U OIIEHUBATH €€ JOCTOBEpHOCTH. [IIKkompHBIE:

OCYIIIECTBIISIET PACIIMPEHHBIN MOMCK WH(OPMAITUHU C HCTIOIB30BAHUEM PECYPCOB OMOIHOTEK
u UHTepHera.

CuuteiBaeT HHMOOPMAITHIO, TIPEACTABICHHYIO C UCIIOJb30BAaHIEM PaHEe HEM3BECTHBIX 3HAKOB
(CUMBOJIOB) ITPU HAJTMYMU UCTOYHUKA, COAEPKAIIETO UX TOJKOBAHUE.

CoznmaeT MOZENIM M CXEMBI [Tl PEIICHUS 3a]1a4.

[lepeBoaWT CIOXHYIO IO COCTaBy HMH(pOpMAIMi0O W3 TpadHUuecKoro WM CHUMBOJIBHOTO
MIPEICTABJICHUS B TEKCT U HA00OPOT.

VYcTanaBnMBaeT B3aUMOCBSA3b ONMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, MPOIECCOB.
VYyacTByeT B MPOEKTHO- HCCIIEIOBATEIHCKOM €SI TEIIbHOCTH.

MIPOBOJIUT HAOJIIOICHUE U SKCIIEPUMEHT I0J] PyKOBOACTBOM YUUTEIS.

OCYIIECTBJISIET BEIOOP Hambosiee YPPEKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

JIACeT OTIPECIICHUE TTOHSTHSIM.

yCTaHaBJIMBACT MPUYUHHO-CJICICTBCHHBIC CBSI3U.

000011aeT TOHATHS — OCYIIECTBISICT JIOTHYCCKYIO OIEpaIiio Tepexoaa OT BHIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO, OT IMOHSATHS C MCHBIITNM 00bEMOM K TIOHSITHIO C OOJIBIITUM
00BEMOM;

OCYIIIECTBJISICT CpaBHEHUE, CEPHAIMI0 M  KJIACCU(UKAITUIO,CAMOCTOSITEIIBHO BBIOMpAsI
OCHOBAHHS M KPUTEPUH TSl YKa3aHHBIX JIOTUYECKUX OTIePAIIU.

CTPOUTH KJIACCU(PHUKAITMIO HA OCHOBE TUXOTOMHUYECKOTO JIeJICHUS (Ha OCHOBE OTPUIIAHNS)
CTPOUTH JIOTUYECKOE PACCYXKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TIPUUYUHHO-CIIEICTBEHHBIX
CBSI3CH;

OOBSCHSIET SIBJICHHUSI, IPOIIECCHI, CBS3U M OTHOIIICHHUS, BBISIBIISIEMBIC B XOJI€ UCCIICOBAHUS;
OOBSICHSIET SIBJICHMUSI, POIIECCHI, CBS3U M OTHOIIICHHUS, BBISIBIISIEMBIC B XOJI€ UCCIICOBAHUS;
3HaeT OCHOBBI 03HAKOMUTEIHLHOTO YTCHHUSI,

3HaeT OCHOBHI YCBAMBAIOIIETO YTCHUS

YMeeT CTpYKTYpUPOBaTh TEKCTHI

(BeIIENISICT TJIAaBHOE M BTOPOCTCIICHHOE, TJIABHYIO HJCK0 TEKCTa, BBICTpAWBACT
MOCJIEA0BATEILHOCTh OMTUCHIBAEMBIX COOBITHI)

CTaBUTh MPOOJIEMY, apTYMEHTHPOBATH €€ aKTyaJIbHOCTb.

CaMOCTOSTENIbHO TPOBOJUTH UCCIIEA0OBAHNE HA OCHOBE MMPUMEHEHHUS METOJI0B HAOJIIOICHUS U
IKCIIEPUMEHTA;

Kommynuxkamuenwvie YY/I:



CaMocCTOsITEThHO OPTaHU30BBIBATh YUEOHOE B3aMMOJICUCTBHE B TpymIe (OMpeaesaTh 00IIme
1IEJTH, PACIIPEACIATh POJIM, JOTOBAPUBATKLCS APYT ¢ Apyrom u T.1.).l1IkonbHbIE:

Co0romaeT HOPMBI IMyOJIUYHON peYu M PETJIAMEHT B MOHOJIOTE M TUCKYCCHH.

[Tonp3yeTcst aleKBaTHBIMU pPEUEBBIMU KIUIIE B MOHOJOTe (MyOJIMYHOM BBICTYIUICHUN),
JUanore, TMCKYCCHUU.

dbopmynupyer coOCTBEHHOE MHEHHE U MO3UIINIO0, APTYMEHTUPYET HX.

Koopaunupyert cBOIO MO3UIMIO ¢ MO3UIUSMU MAPTHEPOB B COTPYIHUUECTBE MPU BHIPAOOTKE
o0111€eT0.

YCTaHABJIMBAET U CPABHUBAET pa3Hble TOUKHU 3PEHUS, MPEKIAEC YEM MPUHUMATH PEUICHUS U
JieaaTh BHIOOD.

CIIOPUT W OTCTAMBAET CBOO TIO3UITHIO HE BPAXKIACOHBIM TSI OMIITOHEHTOB 00pa3oMm.
OCYIIIECTBJISICT B3aWMHBIM KOHTPOJIb W OKa3bIBAET B COTPYIHUYECTBE HEOOXOANMYIO
B3aUMOTIOMOIITb.

OpTaHU30BBIBACT W INIAHUPYET Y4YeOHOE COTPYAHHYECTBO C YUYHUTEIEM WM CBEPCTHHKAMHU;
OTIPENEeNATh U U PYHKIIMH YIaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS; TUTAHUPOBAThH OOIIIHE
CrocoObl paboTHI;.

yMeeT paboTarh B TIpynmne — YyCTaHABIMBaeT paboywe OTHOIICHUS, 3S(PPEKTUBHO
COTPYIIHMYAET U CIOCOOCTBYET MPOAYKTHUBHOM KOOIMEpalluy; HHTETPUPYETCS B TPYIMILY
CBEPCTHUKOB U CTPOUT MPOTYKTUBHOE B3aMMOJICUCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH.
YUUTBHIBATh Pa3HbIE MHEHUS U UHTEPECHl U 0OOCHOBBIBATH COOCTBEHHYIO MMO3UIIHIO;

BblnyCKHuK noiyium 603MONCHOCHLIb HAYUUMDbCA:

MPOJYKTUBHO pa3peliarb KOHQIMKTHI Ha OCHOBE YYE€Ta HMHTEPECOB W TO3ULUN BCEX
YYaCTHUKOB, IMOHMCKAa W OIICHKH aJbTEPHATHUBHBIX CHOCOOOB pa3pelleHuss KOH(IUKTOB;
JIOTOBApUBAThCA U MPUXOAUTH K OOIIEMY PELIEHUI0 B COBMECTHOW JEATENIbHOCTH, B TOM
YUCJIE B CUTYallUd CTOJIKHOBEHUS HHTEPECOB;

Opathb Ha ce0s MHUIIMATUBY B OpPraHU3aIMA COBMECTHOTO JIEHCTBUSA (J€JI0BOE JIJIEPCTRO);

BJIAJETh MOHOJIOTUYECKOM U JUAJIOTMYECKOM (opMaMH peyd B COOTBETCTBUHU C
IPaMMAaTHYECKUMH U CHHTAKCUYECKUMHU HOPMAMU POJHOTO SA3BIKA;

CIeIOBaTh MOPAIBHO-3THYECKUM M IICHXOJOTHYECKUM IIPUHIHIAM OOIICHHS M
COTPYIHMYECTBA HA OCHOBE YBAXHUTEJIBHOIO OTHOLICHHMS K MapTHEpaM, BHUMAHUSA K
JIMYHOCTU JPYTOro, aJ€KBATHOIO MEXJIMYHOCTHOIO BOCHPUSATHS, TOTOBHOCTH aJICKBATHO
pearupoBaTh HAa HYXKIbl JIPYTMX, B YaCTHOCTHM OKAa3bIBaTh ITOMOIIb W 3MOLMOHAIBHYIO
MO/IJICPKKY MapTHEPAM B TIPOIIECCE JOCTIKEHUSI OOIIIEH 1€ COBMECTHOM IEeSITeIbHOCTH;

IIpenmMeTHBIMM pe3yJibTaTaAMM W3YyUYCHUS IPEAMETA SBIISIIOTCS CIEIYIONINE YMEHHUS:

OCO3HAHHE POJIM BELIECTB:

- ONPENEIISTh POJIb PA3JIMYHBIX BEUIECTB B IPUPOJIEC U TEXHUKE;

- OOBSICHAITH POJIb BEIIECTB B UX KPYTOBOPOTE.

PacCMOTPEHNE XMMHUYECKUX IIPOLIECCOB:

- IPUBOJUTH IPUMEPHI XUMUYECKUX IIPOLIECCOB B IIPUPOLE;

- HaXOJUTh YEPThl, CBUACTEILCTBYIOMNE 00 OOUIMX MPHU3HAKAX XUMHUYECKUX MPOLECCOB U
UX pa3InuusiX.

UCIOJIb30BAaHUE XUMHYECKUX 3HAHUH B OBITY:

— 00BSACHATH 3HAUEHHUE BEIIECTB B )KMU3HU U XO3SIICTBE YeIOBEKA.



OOBSCHATH MUP C TOUYKH 3PCHHS] XUMUH:

- IEPEUUCIATH OTINYUTEIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;

— pa3an4aTh OCHOBHBIE XUMUYECKHUE MPOLIECCHI;

- OIIPENIEISATh OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BELIECTB;

- IOHUMATh CMBICJI XUMUYECKUX TEPMHUHOB.

OBJIAJICHHE OCHOBAMHU METOJI0B MTO3HAHUSI, XapAKTEPHBIX JIJI1 €CTECTBEHHBIX HAYK:

- XapaKTepU30BaThb METOJbl XMMHUYECKOW Hayku (HaOJtoleHHe, CpaBHEHHE, SKCIIEPUMEHT,
U3MEpPEHKE) U UX POJIb B MIO3HAHUU TPUPO/IBI;

- IPOBOJIUTh XUMUYECKUE OMBITHI U SKCIIEPUMEHTHI U OOBIACHSITH UX PE3YJIbTATHI.

yMEHHUE OIICHUBATH IMOBEJCHUE YEJIOBEKAa C TOYKH 3PEHUS XUMHUYECKOW O€30MacCHOCTH MO
OTHOLIEHUIO K YEJIOBEKY U MPUPOJIE:

- WCIOJIb30BaTh 3HAHUS XMMHHU TPU COOJIOACHUM TPABUI HCIOIB30BAaHUS OBITOBBIX
XUMUYECKUX MPEnapaTosB;

— pa3auyaTh ONacHbIe U O€30IaCHbIE BEIIECTBA.

Pabouast mporpamMma moctpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAXO0/Aa. ITO JOCTUTACTCS
MyTeM BBIWICHEHUS UIAKTUUYECKOW €AMHUIIBI — XUMUYECKOTO DJIEMEHTA - U JaJIbHeHIleM
YCIOKHEHUU M PACHIMPEHUU €€: 37IeCh TAKOBBIMHU BBICTYIAIOT (DOPMBI CYIIECTBOBAHUS
(cBOOOIHBIE aTOMBI, TPOCTHIE W CIOXKHBIE BellecTBa). B mporpamme yduTHIBaeTCS
peanu3aiys MeKIpeIMeTHBIX CBsi3eil ¢ kypcom ¢usuku (7 kimacc) u Ouonoruum (6-7
KJIACCHI), TJIe TA€TCS 3HAKOMCTBO C CTPOSCHUEM aToMa, XUMUYECKON OpraHu3aIieil KIeTKH U
npoiieccaMu 0OMeHa BeIeCTB.

OcHoBHOWI (opmoii opraHu3anuu Y4eOHOrO TMPOLIECCA SIBJISETCS KIACCHO-yPOUHast
cucteMa. B kauecTBe MOMOJHUTEIBHBIX (POPM OpraHu3ai 00pa30BaTEILHOTO Mpoilecca
UCIIONB3YETCSl CHCTEMA KOHCYJIbTAlMOHHOM MOJIIEPKKH, WHIWBHUAYAJIbHBIX 3aHATH,
caMOCTOsATeNIbHas paboTa ydaluxcsi ¢ MCIOJIb30BAaHUEM COBPEMEHHBIX WH(GOPMAIIMOHHBIX
TEXHOJIOTUH.

[Ipeobnanaronieit Gopmoi KOHTPOJISI BBICTYHAIOT THUCBMEHHBIN (CaMOCTOSTENIbHBIC W
KOHTPOJIbHBIE paOOThl) M YCTHBIHN ONpocC (coOece10BaHKE), TECTUPOBAHHUE.

COJAEP)KAHUE KYPCA
8 kiacc (2 4 B Henento, Bcero — 68 u)

Tema 1, Beeaenmue (3 1)




XuMusg W HAyYHO-TEXHHUYECKHMM Iporpecc. lMcropuueckne 3Tanbl BO3HUKHOBEHHS U
pa3Butus xumuu. OCHOBHbBIE MOHATUSA U Teopun xumuu. JlaboparopHoe obopyaoBaHHE U
npueMbl paboTel ¢ HUM. [IpaBuia TeXHUKM 0€30M1aCHOCTH IIPU paboTe B KAOMHETE XUMUH.

HemoHcTpauuu. Tabnuupl, cnaiapl, MOKa3bIBAIOUIME WCTOPUYECKUN MyThb pa3BUTHUA,
JOCTHKECHHSI XUMHUH U UX 3HAUYCHHUE; JTa0opaTOpHOE 000PYAOBaHHUE.

[Ipaktuueckoe 3ansTue. JJabopaTopHoe 000pyAO0BaHUE U MPUEMBI pa0OTHI C HUM.

Pasgeﬂ 1. BegeCTBO U _XUMHNYCCKHUE SBJCHHUHA C HO3I/IQI/Iﬁ ATOMHO-MOJICKVJIAPHOI'O
\e (9507871

Tema. 2. XumMu4eckue 3IJIeMEHTBI W BeEIIeCTBA B_CBETE ATOMHO-MOJICKYJIAPHOIO
yuenus (9 1)

[Tonsatue «BemecTBO» B (Qu3nke U XUMUH. DUMYECKUE U XHUMHYECKUE SIBIICHHUS.
N3Mensronieecs: BEMIECTBO KAK MpPeAMET U3ydeHusl xuMuu. PazoBeie nepexoasl. Onucanue
BEIIECTB. XMUMUYECKUE JIEMEHTBI: UX 3HAKU M CBEACHUS W3 UCTOPUM OTKpbITHS. CoCTaB
BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa, XMUMHUYeCKHe (HopMysbl. DOpMBI CyIIECTBOBAHHS
XAMUYECKHUX 3JIEMEHTOB. BemiecTBa mpocThie U CioxkHbIE. [IpoCcThie BelecTBa: METAUIBI U
HeMmeTauibl. OOmass XapakTepHCTHKA METaUIOB W HeMmeTauioB. HekoTopwie cBeleHHS O
MeTaJlJlax M HeMeTalljlaX, OOYCIIOBIMBAIOIIUX 3arpsA3HEHHOCTh OKPYKAIOIIEH CpeJibl.
Omnucanue HEKOTOPBIX HauboJiee paclpoOCTPAaHEHHBIX MPOCTHIX BEHIECTB. ATOMHO-
MoJiekyJsipHoe ydeHue (AMY) B xumuu. OTHOCHTEIBHBIE aTOMHBIE W MOJEKYJISPHBIC
Maccel. Cucrtema xumuueckux sneMeHToB JI. M. MenneneeBa. OnpeneneHue nepuoaa u
rpynnbl. XapakTEPUCTUKA MOJIOKEHUSI XUMUYECKUX 3JIEMEHTOB B MEPUOJIMYECKON CUCTEME.
BanenTtHOCTb.

KonuuectBo BCIICCTBA. OHp@)IeJ'ICHI/IC BAJICHTHOCTH IIO ITIOJOXCHHIO DJJICEMCHTA B
HCpHOHquCKOﬁ cucteMme. Moub - CAMHUIIa KOJINYCCTBA BCIICCTBA. MOJ'IHpHaH mMmacca.

HemoHcTpauuu. 1. ®usmyeckne MU XUMUYECKUE sBIeHUs. 2. M3MepeHHe IUIOTHOCTH
xKuakocte apeometpoM. 3. IlnaBneHue cepsl. 4. OmnpeneneHue 3IEKTPONPOBOAHOCTH H
TETUIONPOBOAHOCTH BewecTB. 5. OmnbIThl ¢ koA jekuuen «lllkama tBepaoctu». 6. Moaenu
aToMOB U MoJekyJl. Kpucrammueckue pemerku. 7. Komueknus MeTauioB 1 HEMETAIIOB. 8.
[lony4yeHue yriaekuciaoro rasa pazHbiMu criocobamu. 9. Dnektponu3 Boasl. 10. Bosronka
Mona. Kumnsiuenne Boabl. HakanuBanue kBapua. Harpeanue nHadranmuua. 11. OneiTel 1o
mubdy3un. 12. Komnekuuss TpoCThIX BelIECTB, 00pa3oBaHHBIX 3nemeHTamu 1—111
nepuoaoB. 13. HaGop xomorpamm: o0pasiibl penieHus pacdyeTHbIX 3anad. 14. Kosmnexuws
BEILECTB KOJMYECTBOM 1 Mouib. 15. JluHaMuueckoe nmocodue: KOJU4eCTBEHHbIE OTHOIICHUS B
XUMUHU.

JlabopaTopubie ombIThl. 1. PaccMOTpeHHE BemeCTB € Pa3IHYHbBIMU  (HU3HUYESCKUMU
CBOMCTBamMHU (MeIb, JKEJIe30, IMHK, cepa, BOJa, XJOpuJ HaTpus u 1ap.) 2.IIpumeps
(bu3nyecKux SBJICHUN: Crub0aHue CTEKISHHOW TPYOKH, KHUIISIYCHHE BOJBI, IIJIaBJICHUE
napaduna. 3. [lpuMepbl XUMHUYECKUX SBJICHUN: TOpPEHUE JIPEBECHHBI, B3aUMOJICHCTBHUE
MpaMopa ¢ COJsSHON KucioToil. 4. M3ydeHue oOpas3ioB METaIJIOB M HEMETAUIOB (Cephl,
xKesesza, altoMuHuUs, rpadurta, Menu U ap.). 5. M3ydeHue CBOWMCTB BEIIECTB: HarpeBaHHUE
BO/IbI, HarpeBaHue okcuaa kpemuus (I1V).



Pacuernble 3amaun. 1. BbelumcineHne OTHOCHTENIBHOW MOJIEKYJIIDHOW MAacChl BEILECTB,
MacCOBOW JIOJM 3JIEMEHTOB IO XUMHUYECKHM (opmyrnaMm. BeruncieHne MOJSIpHONW Macchl
BeniecTBa. 2. OnpenenaeHre Macchl BEIECTBA 10 U3BECTHOMY €r0 KOJIMUYECTBY U HA00OPOT.

Tema TtBOpueckoit pabotbl. WinmrocTpupoBaHHE MOJOXKEHUNW aTOMHO-MOJIEKYJISIPHOTO
YUCHUS.

Tema 3. Xumnueckue siBJeHHUS B CBeT€ aTOMHO-MOJIEKYJISAPHOr0 YuyeHus (6 4

CylHOCTh XMMHUYECKUX SIBIICHHMM B CBET€ aTOMHO-MOJIEKYJsipHOro yuenus. [lpusnHaku
MPOTEKAHUSI XUMHYECKUX peakiuid. [[puuuHbBl M HampaBieHUS MPOTEKAHUS XHUMHUYECKUX
peakiuii. IloHatue 00 >HTponMM W BHYTpPEHHEW »Hepruu BemiecTBa. OOpaTUMOCTh
XUMHYECKUX peakuuil. [IpeBpaliieHre SHEPruM MPU XUMHYECKUX PEAKIUIX, YCIOBUS
NPOTEKAHUSI XUMHYECKMX PEaKIUid, 5K30- W DSHAOTEPMUUYECKHE PpPEaKIUU. 3aKOHBI
COXpaHEHMS MacChl W DHEPrMHM, HX B3aWUMOCBSI3b B 3aKOHE COXPaHCHUS MaTEepUM.
CocTaBlicHUE YpaBHCHMH XMMHUUYECKUX peakiuid. PacueThl MO YpaBHEHUSIM XUMHYECKHUX
peakiuid. TUMBl XUMHYECKUX PEAKIMN: Pa3JIOKEHUs, COCAUHEHUs, 3aMeIleHus, oOMeHa.
O060011eHNE 3HAHUI 0 XUMHYECKUX PEAKIIHIX.

HemoHctpannu. 1. Ilpr3Hakum NpPOTEKaHWS XUMHUYECKUX pPEaKIM: HAarpeBaHWE METHOMN
IIPOBOJIOKH; B3aUMOJIECMCTBHE PACTBOPOB €IIKOTO HATPA M XJIOPHUJA MEIU; B3aUMOACHCTBHE
pacTBOPOB YKCYCHOM KHCIOTBI M THJpoKaOOHaTa HaTpusi; B3aUMOJEHCTBHE pPACTBOPOB
XJIOPHOT'O JKejie3a U KPAaCHOW KPOBSHOW COJIM; PACTUPAHUE B CTYIIKE ITOPOILIKOB XJIOpUIA
aMMOHMSI W TallleHOM W3BeCTH. 2. THIBI XMMHMUYECKMX PEaKLMil: pa3IoKEHUE MalaxuTa;
B3aUMOJICUCTBHE Kene3a ¢ pacTBopoMm xiopuaa menu (II), B3aummopeicTBue pacTBOpPOB
€IKOr0 HaTpa U XJIOPHOIO JKEeJe3a.

PacuerHble 3a1a4yu. BerunciieHue 1o XuMHUYECKUM YPABHEHUSIM MACC, KOJIMYECTB BEIIECTB:
a) BCTYIHUBIIMX B PEaKInio, 0) 00pa30BaBIINXCS B PE3YJIHTATE PEAKIIUH.

Tema 4. Metoanl xumuu (2 4)

[lonaTe O MeETOAE KAaK CpPEACTBE HAYYHOTO IIO3HAHUS JECUCTBUTEIBHOCTH. METObI,
CBSI3aHHBIC C HEMOCPEICTBEHHBIM U3yY€HUEM BEIIECTB: HAOIIOIEHUE, ONUCAHUE, CPAaBHEHHUE,
AKCIIEPUMEHT. AHAIIU3 U CUHTE3 BEUIECTB — SKCIEPUMEHTAIBHBIE METOABI XUMUH. [loHATHE
00 wuHauKatopax. Teoperndeckoe OOBSCHEHUE, MOJCIUPOBAHUE, MPOTHOZUPOBAHUE
XUMUYECKUX SIBJICHUM. XUMHUUYECKUU S3bIK (TEpPMHUHBI M Ha3BaHUs, 3HAKH, (HOPMYIIbI,
ypaBHEHMS), €ro BaxkHeume (yHKIMM B XUMHUYeCKOM Hayke. CrocoObl BBIPaKCHUS
3aKOHOMEpPHOCTEH B XUMHUHM (KaueCTBEHHBIH, KOJMYECTBEHHBIN, MaTeMaTUYECKUH,
rpadguueckuii). XUMHUYECKUE OMBITHI U WU3MEPEHMs, UX TOYHOCTh. EJIMHUIIBI U3MEpEHUH,
HanboJIee YacTo MCIOJIb3yeMble B XUMHUU. PacyeTsl B XUMUH, KOJTUIECTBEHHBIC XHMUYECKUE
3aJ1a4u.

JlabopatopHbie onbIThl. 1. OnucaHue BEIIECTB MOJIEKYJSPHOTO U HEMOJIEKYJIIPHOTO
cTpoeHusa. 2. MoJenupoBaHre XUMHUYECKUX OOBEKTOB C MOMOILIBIO IIOCKOCTHBIX H
O00OBEMHBIX MOJIECIIEH.

JemoncTpanuu. 1. VccnenoBanue (GU3MUeCKUX U XMMUYECKUX CBOMCTB BelllecTBa (BOIBI,
[MHKa Wi ap.). 2. HabnrogeHue u onrcanne XuMUYIECKON peakiuy (B3anMOIeHCTBHE IIMHKA
C COJISTHOM KHUCIIOTOM WJIH JIp.).



Pacuernblie 3axauu. 1. Beruncienus, cBsi3aHHbIE C IEPEBOJAOM €IMHUIL] B MeKTyHAPOIHYIO
cuctremy enunuil (CU). 2. Iloctpoenune rpadukoB U TaOIUIl MO WMEIOIIUMCS JAaHHBIM O
KOJIMYECTBAX BEIIECTB, PACXOAYIOIIUXCS WIIH MOTYYAIOIIUXCS B XUMHUYECKUX PEAKIIMSIX.

Tema 5. BemiecTBa B OKpY KAKOLIE HAC IPpUpPoAe U TeXHUKe (6 1)

BemectBa B mpupoje: OCHOBHBIE CBEIEHHS O BEIIECTBEHHOM COCTaBe reocep u Kocmoca.
ITonstue o Texnochepe. Uucteie BemecTBa U cMec. CTENEeHb YUCTOTHI U BUJIbI 3aTPSA3HECHUS
BemiecTB. [loHATHE O TOMOTEHHBIX U TE€TEPOTreHHBIX cMecsX. Paznenenue cMeceit. OumncTtka
BEIECTB —  (QwibTpoBaHWEe, AWCTHWLIAINNSA, KPUCTAJUIM3AIUS, JKCTparupoBaHUE,
xpomarorpadus, Bo3TOHKAa. WmeHTH(duKamus BemecTB ¢ IMOMOIIBIO  OMPEACICHUSI
TEeMIIepaTyp IJIaBJICHUS U KUTICHHUS.

BemectBa B TexHuke. I[lonmyueHue BemecTB € 3aJaHHBIMU CBOMCTBAMHU — OCHOBHas
npobiema xumuu. [loHSATHE O BemecTBaX Kak O ChIpbE, MaTepuajliax u IPOIYKIIHH.
BemectBa oprannueckue m Heopranuyeckue. llepBoHadanbHBIE CBEICHUS O XMMHUYECKOU
TEXHOJIOTMU. lInaHeTapHBIl XapakTep BIUSHUS TEXHUKA Ha OKPYXKAIOIIYIO Cpeny.
[IpupoI0OXpaHUTEIBPHOE 3HAYEHHE OYMCTHBIX COOPYKEHHM U SKOJOTHMYECKH YHMCTBIX
TEXHOJIOTUH.

[lonsiTue 0 pacTBOpax Kak TOMOT€HHBIX (PU3UKO-XMMUYECKHX CHCTEMax. 3HayeHue
pacTBOpPOB  JUISl  KM3HU  4YEJIOBEKA, CEJIIbCKOXO3SMCTBEHHOTO M  IPOMBIIIICHHOTO
npou3BoAcTBa. PactBopuMocTs BemiecTB. Biausinue texHochepsl Ha NpUpOJHbIE IPECHBIE U
MOpckue BoAbl. PaKTOPBI, BIMSAIOIIME HA PACTBOPUMOCTH TBEPIBIX BEIIECTB M Ta30B.
M3MeHeHrne pacTBOPUMOCTH KHUCJIOpoJa B CBsi3U C 3arpsisHeHHeM Boa. Koadduument
pactBopuMocTd. CnocoObl BbIpaXeHHs] KOHLEHTpAalMM pPAacTBOPOB: MaccoBas JI0JI,
MOJISIpHASI KOHLIEHTPALIHSL.

HemoncTpanun. 1. Pazaenenue cmeceil pa3iMuHbIMUA METOAAMH: METOJIOM OTCTAaWBAHUS; C
MOMOILBIO JICJIUTEILHON BOPOHKH; METOJIOM KOJOHOYHOW xpomarorpaduu. 2. Kommekius
pa3IUYHBIX COPTOB He(TH, KaMEHHOTO yriid. 3. Koiekuus npupoaHbIX U CUHTETUYECKUX
opranuueckux BemecTB. 4. PacTBopeHue BeHIECTB C pa3IUYHBIM  KO3PPHUIIMEHTOM
pPacTBOPUMOCTH. 5. Y CI0BUS UBMEHEHHS pACTBOPUMOCTH TBEPBIX U ra3000pa3HbIX

BemecTB. 6. TemnoBbie 3¢ (heKThI IPU PACTBOPEHUHU: PACTBOPEHHUE CEPHOM KHUCIOTHI, HUTpaTa
aMMOHWUS,

IIpakTnyeckne  3aHATHA. 1. OuncrTka  BEIIECTB ~ METOJaMU  (PUIBTPOBAHUA,
KpUCTaJUTH3AIUH, TIEPETOHKH, BOTOHKHU, XpomaTorpaduu, sKkcTparupoBanus (2—3 4).

1. TlpuroToBieHue pacCTBOPOB 3aIaHHON KOHIIEHTPALIUH.

2. W3yueHue pacCTBOPUMOCTH BEIIECTB.
Pacuernbie 3agauu. 1. [locTtpoenue rpadmkoB pacTBOPUMOCTH BEIIECTB MPU PA3TAYHOU
temriepatype. 2. Mcnonb3oBanue rpaduKoB pacTBOPUMOCTH JJIsl pacyeToB KOIPPUITMEHTOB
pPacTBOPUMOCTH BellIeCTB. 3. BbluuciieHHe KOHIEHTpALMM PacTBOPOB (MaccoBOW JOJIH,
MOJISIPHOM) 1O Macce pacTBOPEHHOrO BellecTBa U O0bEMY MIIM Macce pacTBOpUTENs. 4.
Boluucnenne macchl, 00beMa, KOJUYECTBA PACTBOPEHHOI'O BEIIECTBA M PACTBOPUTENS IO
ONPEAEICHHON KOHLIEHTPALUU PacTBOPA.

Tema 6. IlousaTtue o razax. Bozavx. Kuciopoa. I'openne (7 4

[Tonsarue o razax. 3akoH ABoraapo. Bo3nyx — cmech razoB. OTHOCHUTENbHASI IJIOTHOCTh
ra3oB. Kucmopom — XWMHUYECKHW JJIEMEHT M MPOCTOE BEIIECTBO. VICTOpPUS OTKPBITHA



kuciopoga. Cxema onsitoB /. Ilpuctiu u A. JI. JlaByaszbe. Amtorponusa. O30H. 3HaueHue
030HOBOTO ciost 3eminu. [Ipobiema HapyiieHus ero 1enoctTHocTu. [loBbieHne coaepKaHus
030Ha B MNpuU3eMHOM cijoe artMmocgepsl. [lomydeHue kuciaopona B MPOMBINUIEHHOCTH M
naboparopun. XUMHUECKHE CBOICTBa kuciopoaa. IIporeccsl TopeHHss W MEAJICHHOTO
okucienus. llpumenenue xkucnopoga. AtMocdepa — BO3AylIHAs 000JIOYKA 3EMIIH.
Tennenuun wm3MmeHeHus: coctaBa Bo3ayxXxa B XX B. OCHOBHbIE MCTOYHMKH 3arpsi3HEHUS
atMocepsl. TpaHcOpTHBIN nepeHoc 3arps3HeHuil. Kpyrosopor kucinopoaa B npupoge. O
BCEMUPHOM 3aK0oHE 00 aTMocdepe.

JMemoncTpanuu. 1. Ilonyuyenne kucimopona. 2. Cxkxuranve B atMoc(epe KHCIOpoaa, Cepbl,
yIiIsl, KpacHoro (ocdopa, HaTpus, xene3a.3. OnbIThl, HOATBEPAKIAIOLINE COCTaB BO3ayXa. 4.
OnBbITHI IO BOCIUIAMEHEHHUIO U TOPEHMIO.

Pacyernbie 3aJavu. 1. OHpGIIGJICHI/IG OTHOCHUTEJIBHOM IJIOTHOCTH Ta30B I10 3HAYCHMSAM HX
MOJICKYJIAPHBIX MacCcC. 2. OHpCIIeJIGHI/Ie OTHOCHUTCIIBHBIX MOJICKYJISIPHBIX MacCC
Fa3006pa3HBIX BCIICCTB I10 3HAYCHUIO UX OTHOCHUTEJIbHOM IMIOTHOCTH.

Tema TBOpuYeckoii padoTbl. lcTOuHMKHM 3arps3HeHuss aTtMochepbl U CHOCOOBI €ro
IIPEOJOJICHHUS.

Tema 7. Kiaaccbl Heopraumdeckux coeauuenui (11ug

Oxkcunpl — cocTaB, HOMEHKIIATypa, kiaccudukanus. [IoHsTHE 0 THAPOKCUAAX — KUCIOTax
u ocHoBaHusX. Ha3zBanus u cocraB ocHoBanuii. ['uapokcorpynmna. Knaccudukaius KUCIOT
(B T. 4. OpraHMuecKre U HEOPraHUYECKHe), UX COCTaB, Ha3BaHus. CocTaB, HA3BaHUS COJICH,
MpaBujia COCTaBleHUs (HOPMYIT COJIEH.

XUMHUYECKHE CBOMCTBA OKCHUJIOB. BiusiHME cocTaBa KHCIOT Ha XapakTep MX CBOMCTB (Ha
npuMepax CoJsSHOM U cepHOWM kuciaor). OOmmMe XWMHYECKHEe CBONCTBAa KHUCIOT.
PactBopumocTs kuciot. Kucnotasie goxau. dusndeckrue CBONCTBA U CHOCOOBI MOTYYCHUS
mienoueid. XMMHUYECKUE CBOKMCTBA COJIEN (B3aMMOJAEICTBHE PACTBOPOB COJIEH C pacTBOpaMH
menoyed M Metajuiamu). ['eHeThueckas CBsA3b KJIACCOB HEOPTaHMYECKUX COEIMHEHMUIA.
AMdortepHocTh. OKCHABI W THAPOKCHUIBI, oOJamaronue amMQpOTEpPHBIMU CBONCTBAMHU.
Knaccudukanus Heopranumueckux BemiecTB. llepuoguyeckoe W3MEHEHHE CBOMCTB
XUMUYECKUX DJJIEMEHTOB M HMX COCIWHEHMH (Ha TpUMEpe OKCUIOB, THUAPOKCHUIIOB H
BOJIOPOJHBIX COCIUHECHUM).

Jemoncrpamun. 1. O6pasupl COeAMHEHUNW — TPEACTaBUTENICH KJIACCOB KHUCIOT, COJICH,
HEPACTBOPHMMBIX  OCHOBAHUM; WIEIOYEH; OKCUAOB. 2,'OnbITbl, WLIIOCTPUPYIOIINE
CYIIIECTBOBAHME T'CHETHUECKON CBSI3M MEXIYy coeluHeHusiMu (pocdopa, yriepoaa, HaTpus,
Kanbplusa. 3. B3aumoneicTBue Kaibliusd W HaTpus ¢ Bojou. 4. JlelicTBUE MHIUKATOPOB. 5.
OnbIThl, WIUTIOCTPUPYIOIINE XUMHUYECKUE CBOWCTBA OTIEIbHBIX KJIACCOB HEOPTraHMYECKUX
coenuHeHnid. 6. OOPa3Ibl MPOCTHIX BEIIECTB M MX COCAUHEHUN (OKCHUIOB U THAPOKCUIIOB),
00pa30BaHHBIX DJIEMEHTAMU OJHOTO Teproa.

JlaGopaTopHsbie onbIThL. 1. PaccMoTpenue obpasioB okcunoB (yriepona (IV), Bogopona,
docdopa, Menu, Kamblus, keie3a, kpemHus). 2. HaOmioneHue pacTBOPUMOCTH OKCHUIOB
ATIOMUHUSA, HATpusl, Kajlblus W MeAu B Boje. 3. OmpeneneHue cpeabl MOTYyYEeHHbIX
pPacTBOPOB € MOMOIIBIO UHANKATOpa. 4. PaccmMoTpeHne o0pasiioB cojieil U ONpeAesieHue Uux
pacTBopuMOCTHU. 5. B3aumoneiictBue okcuaoB Kanblivs U (ochopa ¢ BOAOM, onpeaeseHme
XapakTepa 00pa30BaBIIErocs OKCUAA C MOMOUIbI0 HHAUKAaTOpa. 6. B3aumoneiicTBrue OKCHI0B
Menu (II) m nmHkKa ¢ pactBOopoM cepHOM KHUCHOTHL. 7. [loiiydeHue yriieKucioro raza u



B3aUMOJIEMCTBUE €r0 C U3BECTKOBOM BoAoW. 8. MccnenoBaHue CBOWCTB COJIIHOM U CEpPHOM
KHCJIOT C KCIIOJb30BaHUEM WHIMKATOPOB. 9. B3aumopaeicTBue MeTayuioB (MarHusi, LIMHKA,
&Keye3a, Meu) ¢ pacTBopaMu KUcIOT. 10. M3MeHeHne oKpacku MHAMKATOPOB B PacTBOpPax
menoyer. 11. B3aumopencTBue pacTBOPOB KHCJIOT CcO mienodamu. 12. BzammopeiictBue
pacTBOpPOB KHCIOT C HEpPacTBOPUMBIMU OcHOBaHMsAMH. 13. [lomydyeHune HepacTBOPHUMBIX
OCHOBAHMI M HCCIIEOBAaHUE UX CBOMCTB (Ha IPUMEPE TUAPOKCH]Ia IUHKA).

IIpakTuyeckue padorsl. 1. MccnegoBanue CBOMCTB OKCUAOB, KMUCIIOT, OCHOBAaHUH.

I1. BemiecTBa U XMMHYECKNE PEAKIMU B CBETE YJICKTPOHHOW TEOPHUU

Tema 8. Crpoenue aroma. SinepHple peakuuu (3 9)

Crpoenue atoma. [Toctynatel bopa. CTpoeHHe 3JE€KTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB:
S-, p-,9/1lemMeHmbl

I[CMOHCTpaIII/II/l. I. Mojenau aToOMOB Pa3INYHbIX 3JICMCHTOB.

Tema 9. llepynoandyeckKuili 3aKO0OH M INMEPUOANYECKAA CHCTEMA DJIEMEHTOB . N.

Memnneseena (3 41)

CBoiicTBa XMUMHUYECKHMX OJJIEMEHTOB W HUX H3MeHeHusa. Kiaccupukanuss XUMUYECKUX
aneMeHTOB. OTKpBITHE MEPUOAUYECKOro 3akoHa. CTpoeHHE aTOMOB 3JEMEHTOB MaJIbIX U
OOJBIIMX TMEPUOJIOB, TIABHBIX U MOOOYHBIX moAarpyni. dopmynHpoBKa MEpUOAUYECKOrO
3aKOHa B COBpPEMEHHOHN TpakToBKe. lleprogmueckas cucrema B CBET€ CTPOEHUsSI aToMa.
@u3znyeckuii cMbIcI HOMepa mepuoja W rpynnbl. CemelcTBa 3J€MEHTOB (Ha MpuUMepax
IIEJIOYHBIX METAJIJIOB, TAJIOT€HOB, MHEPTHBIX T'a30B). XapaKTepUCTUKAa XUMHUYECKUX CBOMCTB
AJIEMEHTOB IJIABHBIX MOArPYNI M NEPUOJWYHOCTh UX H3MEHEHUS B CBETE 3JIEKTPOHHOIO
CTPOEHHSI aToMa. DJEMEHTbI, COCIUHEHMs] KOTOPBIX MNPOSBISAIOT aM(pOTEpHbIE CBONCTBA.
OTHOCHUTENBHASIDIIEKTPOOTPUIIATETLHOCTh  dJIeMeHTOB (0D0). OOmas XxapakTepucTuka
JJIEMEHTAa HAa OCHOBE €ro IMoJoXeHHus B nepuoauyeckon cucreme J[. M. Menneneesa.
3HaYE€HHE NEPUOJNYECKOTO 3aKOHA JUIsl Pa3BUTHUS HAYKU M TEXHUKH. Posb mepuoanyeckoro
3aKOHA B CO3JIaHUM HAYYHOU KapTHHBI MUPA.

JMemoncrpanmun. 1. HabGop cnaiinoB, komorpamm, Ttabnui «llepuogumyeckuii 3akoH U
cTpoeHue artoma. 2. JlemoHcTpamusi oOpa3LoB IIEJTOYHBIX METAUIOB M TajOreHoB. 3.
B3auMopeiicTBuE IIETOYHBIX METAUIOB W TAJIOTEHOB C TMPOCTBIMU U CJIOKHBIMHU
BemecTBamu.4. MccnenoBanre cBONCTB aMbOTEPHBIX THAPOKCUIOB U IIETOUCH.

Tema 10. XumMuueckas CBA3b M CTPOCHNE BELIECTB B CBeTE YJIEKTPOHHOM Teopuu (4 1)

BanentHoe coCTOsSiHHE aTOMOB B CBETE€ TEOPUM DIIEKTPOHHOTO CTpOE€HHUs. BaneHTHbIe
AJIEKTPOHBI. XUMHUUECKasl CBsI3b aTOMOB. KoBajieHTHasi CBS3b U MEXaHU3M €€ 00pa3oBaHMUs.
Henonspuasa u nonsgpHasi KOBaJIeHTHas. CBsI3b. CBOMCTBA KOBAJICHTHOM CBA3U. DJIEKTPOHHBIE
U CTPYKTypHBIe (hopMyIibl BemiecTB. MoHHas cBs3b 1 MexaHu3M ee oOpa3oBaHus. CBoOHCTBa
noHoB. Crenenb okucineHus. [Ipupona XxumMudeckor CBA3U U €€ TUIbl. OTHOCUTEIbHOCTh
TUIOJIOTUM XHMMHUYECKOM CBs3UM. BiusHue THIIa XMMHUYECKOM CBS3M Ha CBOMCTBa
XUMHUYECKOr0o coenuHeHus. Kpucrammmueckoe crpoeHue BemecTB. Kpucramimyeckue
PEILIETKU: aTOMHAsl, MOHHAsI, MOJICKYJISIPHA — WU UX XAPAKTEPUCTUKU. Y POBHU XUMHUYECKOU
OpraHu3aly BEECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOCHUS.

Tema TBoOpueckoii padorbl. PaccmMoTpenue u aHanu3 B3aUMOOOYCIIOBJIEHHOCTH COCTaBa,
CTPOEHHsI, CBOMCTB BEIIECTBA U €r0 MPAKTUYECKOTO 3HAUEHUs (Ha JTH0O0M MpUMeEpe).



Tema 11. XumMuueckue PpeaknMd B CBETEe YICKTPOHHONW Teopuu. OKHUCIUTEILHO-
BOCCTAHOBUTEAbHBIE peakuuu (OBP) (4 4

Pu3nyeckas CyIHOCTh XUMUYECKOW peaknu. DIEKTPOHHbIE YpaBHeHUs JIptonca. Peakuuu,
IpOTEKaloMe ¢ U3MEHEeHueM U 0e3 m3MeHeHus creneHeit okucienus. OBP. Tlponeccer
OKHCIICHHSI Y BOCCTAaHOBJICHHS; WX €IMHCTBO U HPOTUBOMOJIOKHOCTh. CocCTaBieHUE
ypaBHeHuit OBP. PaccranoBka xoaddunuentoB B OBP meTonom snekTpoHHOro Oaanca.
O6mas xapakrepuctuka OBP. Knaccudukanus XxuMuueckux peakifii B CBETe 3JIEKTPOHHOM
TEOPUHU.

JdemoncTpanun. [IpuMepbl  OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN  Pa3IMYHBIX
TUIIOB: TOPEHHE BEIIECTB, B3aWMOJCHCTBUE METAJUIOB C TaJOr€HaMH, CEPOH, a30TOM
(oOpa3oBaHUe HUTPUTA JIUTHUS ), PACTBOPAMHU KUCIIOT U COJIEH.

Tema 12. Boaopoa U ero BakHelmme coefuHenus (3 1)

Bopopon B kocmoce. Anpepnwsie peaknumu Ha Coisnie. Bomopony B 3eMHOM mpupoie.
[lonyyenue Bomopona B jabopaTopuu. Bogopox — XHMHUYECKH 3JIEMEHT W IPOCTOE
BEIIECTBO. DHEPrusi CBSI3M B MOJIEKyJe Bomopoaa. M3orombel Bogoponaa, dusmyeckue u
XUMHAYECKHE cBoWcTBa Bojopoma. Bomopon B OBP. Ilpumenenme Bomopona.
[IpombllIUIEHHOE TOJyY€HHE BOAOPOJAa. BOAOpPOI — 3KOJOrMYECKHM YUCTOE TOIUIMBO M
IIEPCIEKTUBBI €ro UCIOoNb30BaHusA. OKCHII BOJOpPOAA — BOJA: COCTaB, IIPOCTPAHCTBEHHOE
CTpPOEHHUE, BOJOPOJHAs CBA3b. DU3MKO-XMMHUYECKHE CBOMCTBA BOABI. M30TONHBIN cocTas
Bo/bl. Tspkenas Boja U 0coOEHHOCTU ee CcBOMCTB. llepokcua Bomoposaa: coctaB, CTPOEHUE,
CBOICTBa, MpUMEHEHUE, NTepokcu 1 Bogopoaa B OBP.
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