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IHosicHuTeIbHAA 3aIUCKA

ONEeKTUBHBIA Kypc «XHUMHYECKUA COCTaB BEHIECTB» MpeIHA3HAYEH ISt
oOy4Jaroruxcsi 8 KiaccoB 00Mme00pa3oBaTebHBIX OpPTaHU3aIluil M PACCUUTaH Ha
OJINH Y4€OHBIH TO/I.

XUMUSL CUUTACTCS OJHOM M3 CaMbIX CIOKHBIX MIKOJBHBIX AMCHUILIMH. B
HACTOSIIIEe BpeMs, NOJ 3TUJ0M TyMaHUTapU3auuu OO0pa3oBaHUS ITPOUCXOIHT
COKpallleHue 1 0e3 TOro HeOOIBIIOro KOJINYECTBA YU€OHBIX YaCOB, OTBEACHHBIX Ha
U3Y4YCHHE TMPEIMETOB €CTECTBEHHOHAYYHOTo IuKjiIa. OJHAKO, YYUTHIBas, 4TO
XUMUS, SIBIISIETCA OJAHOW M3 BaXXHEHIIMX HAyK O MPUPOJIE, HEOOXOAUMO IMOMHUTH,
YTO OHA 3aHUMAaeT OJIHO U3 BEAYUIUX MECT B (OPMUPOBAHUU HAYYHOIO
MHUPOBO33peHUsl OOydarommxcs. XHUMHUYECKHE 3HAHUS HYKHbBl HE TOJBKO B
npodeccroHanbHOl cepe, HO U B OOBIYHBIX KUZHEHHBIX CUTYALMIX KaXIOMY
4enoBeKy. Pemmth npobiaeMy HEXBATKU BPEMEHHU JIJIsl OOBSCHEHUS U 3aKPEIUICHUS
TEOPETUYECKOI0 MaTepuaia Ha YpPOKaX XUMHUHU MO3BOJIIOT 3JEKTHUBHBIE KYPCHI,
KYpPCBI 110 BEIOOPY U (haKyJIbTaTUBBI.

CdopmupoBaHHbI€ B X0J€ U3yUYEHHSI SJIEKTUBHOIO Kypca 3HAHUS U YMEHUS,
MO3BOJIAT OOydaronMmcsi 00Jjiee OCO3HAHHO MOAXOAUTh K M3YYEHUIO XUMHUU B 9
KJ1acce.

MHorue acneKkThl MPOorpaMMBbl 3JIEKTUBHOT'O Kypca CBSI3aHbl C TPAKTUYECKUM

NPUMEHEHUEM XUMUYECKUX 3HAHUN B MOBCETHEBHOM JKU3HMU.
M3yyeHue SI€KTHBHOIO Kypca B 8 KJacce IO3BOJUT CYIIECTBEHHO YJIY4YIIUTH
pe3yJIbTaThl YCBOCHUS 00y4alOIUMHUCS IPOrPaMMHOT0 MaTepHaia B Kypce GU3UKU
u Owuosnoruu, reorpaduu W OCHOB OE30MACHOCTH >KU3HEACSITEIILHOCTH, YTO
CIocOOCTBYET (OPMHUPOBAHUIO MEKIIPEMETHBIX CBSI3EH

[TporpamMma umeer npeanpodUIbHYIO HAIpPaBJIEHHOCTb, pacCUUTaHa MIJis
oOyuaroruxcst 8 kiacca, 0,5 gaca B venemnto (17 4. B roxn).

[Iporpamma «XHMHUYECKHUH COCTAB BEMIECTBY» OTHOCHUTCS K MPEIMETHOMY
00pa3oBaTeNbHOMY MOJYJIIO, @ UMEHHO K MEXKIPEIMETHOMY, TaK KaK YMEHHE
pemiaTh 3aJa4yd BOCTPeOOBAHO M HA JPYruX MpeaMmerax (MareMaruka, (Qpu3uka,
OMOJIOTHs, AaCTPOHOMHUSA).

Pemenue pacu€THhIX 3a/ay 3aHUMAET BAXKHOE MECTO B M3YYEHUU OCHOB
XxuMudeckoil Hayku. [Ipu pemenuun 3agad npoucxXoauT 0osiee TydOKOe U MOJHOE
yCBOEHHE Yy4yeOHOro Marepuana, BbIpaOATHIBAIOTCS HABBIKM IPAKTHYECKOTO
MPUMEHEHHUS UMEIOLINXCS 3HaHUM, pa3BUBAIOTCS CIOCOOHOCTH K CAMOCTOSATEIbHON
paboTe, MPOUCXOTUT POPMUPOBAHUE YMEHUS JIOTUUECKHU MBICIUTH, UCIIOJIb30BAThH
npu€Mbl aHaIM3a M CHHTE3a, HAXOJIUTh B3aMMOCBA3b MEXIYy OOBEKTaMU U
ABJICHUSAMU. B 3TOM OTHOIIEHWH peUIeHHe 3anay SBISIETCS HEOOXOIUMBIM
KOMITOHEHTOM NPU U3yUYE€HUU XUMUU.

Pemenne pacueTHbIX 3aJad MO XMUMHH BCETJa BBI3BIBAJIO U IMPOJOJKACT
BBI3BIBATh 3HAUMUTEIIHHBIC 3aTPYJHEHUS Yy MHOTHX YYalIUXCs, KaK H3ydaromInux
XUMUIO Ha 0230BOM, TaK U Ha NpopuiabHOM ypoBHE. [IpakTika paboThl MOKa3bIBAET,
9TO OJHOW W3 MPUYMH TaKUX 3aTPYJHCHHWH SBIACTCS HEXBaTka BpPEMEHH Ha
oOydeHHe pEelIeHUI0 pPacueTHBIX 3aJad UMEHHO B 8 kjacce. B Hauane uzydeHwus



Kypca XHMHH 3aKJIaJBIBAIOTCS OCHOBBI [IJISi pEUICHUS B JallbHEWIIeM Oojee
CJIO’KHBIX U KOMILUICKCHBIX 3a]1a4.
Iesas nporpamMmmsi:

3akperieHue, cucTeMaTu3alus U yriryOJaeHrue 3HaHUM yJdaluxcs M0 XUMUU
IyT€M PENICHHS 3aJa4 Pa3JIM4HOTO YPOBHS CJIO0KHOCTH, COOTBETCTBYIOIIHE
TpeOOBaHUSIM UTOTOBOM aTTECTAI[MU 110 XUMUHU.

3agaum nmporpaMmasl:

1) dopmupoBaHuEe yMEHUI U 3HAHUH MPU PEIICHUH 33/1a4 U YIIPAXKHEHUH TIO
XUMUH;

2) MOBTOpPEHUE, 3aKPETIICHHE OCHOBHBIX MOHSTH, 3aKOHOB, TEOPUH, a TAKXKe
Hay4YHBIX (PaKTOB, OOPa3yIOUIUX XUMUYECKYIO HAyKY;

3) dopMmupoBaHHE MO3HABATEIbHBIX CIOCOOHOCTEH B COOTBETCTBUM C
JIOTUKOM Pa3BUTHUSI XUMUYECKON HAYKU;

4) pa3BuUBaTh y IIKOJIbHHWKA YMEHHE BBIACISTH IJIaBHOE, CYIIECTBEHHOE B
M3YyUYCHHOM Marepuaje, CpaBHHBATh, 0000IIaTh W3y4YEHHbIC (PAKThI, JIOTMUYECKU
r3jaraTh CBOM MBICIIU MPH PEIICHUY 3aaY;

5) pa3BuUBaTh CaMOCTOSATEIBHOCTb, YMEHHUE MPEOJ0JIeBATh TPYIHOCTH B
YYEHUHU, DMOIMU YYallUXCs, CO3JaBasi SMOILIMOHAJIbHBIC CUTYallud YAUBJICHUS,
3aHUMATEIIbHOCTH, NTAPaI0KCATbHOCTH;

6) pa3BUBaTh HMHTEJUIEKTyalbHbIH M TBOPYECKUM NOTEHUHMAT JUYHOCTH,
JIOTUYECKOE MBIIUICHUE TIPU PEIICHUH PACUETHBIX 33]1a4 [0 XUMUU;

7) yuyuTh IpHEMaM PEIICHUs TBOPUYECKHUX 3a/ad, TOUCKY aJbTEPHATUBHOTO
perieHusi, KOMOMHUPOBAHUIO paHEe HM3BECTHBIX CIIOCOOOB DEIICHUS, aHAIU3Y U
CONIOCTABJICHUIO PA3JIMYHBIX BAPUAHTOB PEIICHUS, YUUTh AKTUBHO MBICIIUT.

Kypc coaepxut uerbipe OJi0Ka: MaTeMaTUYECKHUE pACUeThl B XHMHH,
KAUE€CTBEHHbIE XapPAaKTEPUCTUKHU BEIIECTBA, KOJIMYECTBEHHbIC XapAKTEPUCTUKHU
XMMHUYECKOTO MPOLECCa, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakinu. Kaxablil
OJIOK HAUYMHAETCA C TEOPETHUYECKOTO BBEACHHUS, B KOTOPOM paccMaTpPUBAIOTCS
pasHbie criocoObl pelieHusl 3aaad. B nanpHeiiiem ydammecss caMOCTOSITENbHO
OTIPENICNISIIOT CIMOCO0 PEIIeHUs] — TJIABHOE, YTOObI OH ObLI palMOHAJIbHBIM U
JIOTUYECKU TMOCIIEI0BATEIbHBIM.

JlaHHBIM Kypc MOXET M3y4daTbCsd Kak B OYHOM QopMme, Tak U pexXHUME
JTMCTAHIIMOHHOTO OOYYCHUS.

ConepikaHue 3JIEKTUBHOTO Kypca « XMMUs BellleCTB)
BBenenue
Tema 1. IlepBoHayaibHbIEe XUMUYECKHE OHATHSA

[Ipenmer xumuu. Posib XMMHM B KU3HM 4YEJOBEKa. Tena M BELIECTBA.
®u3nyecKkre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeuiectB. lloHsithe o
METOJIaX MMO3HaHUS B XUMHUHU. XUMHS B CUCTEME HayK. UHCTbIE BEIIECTBA U CMECH.
CniocoOsI pa3zjieneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE dJeMeHThl. CHUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.



Xumuueckas (opmyna. BameHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBast oJi1 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHU.

DU3NYECKNE U XUMUYECKUE SIBJICHUS. XUMHUYECKasl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHusa. Kiaccuduxarms
XUMUYECKUX PeaKINil (COeMHEHUS, pa3I0OKEHUS, 3aMEeIlIeHUs, OOMEHA).

Tema 2. BaxxHel e npeacTaBUTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3J€eMEHT U IIpOCTOE
BeliecTBO. Haxoxnenue kuciaopona B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkuciopona. CrocoOsbl
MOJIYYCHHS] KUCTIOpoAa B JIA0OpPAaTOpUM M MPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aJuToTponHast MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3 (PeKT XUMUUECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
OSHIOTEPMUYECKUE pEaKIUU. TOIUIMBO: Yroiab W METaH. 3arpsS3HEHHE BO3yXa,
yCUJIEHUE MTAPHUKOBOTO 3(PdekTa, pa3pyiieHrue 030HOBOTO CIIOS.

Bonmopon — anemeHT m mpocroe BemecTBo. HaxoxkaeHue Boaopojaa B IPHUPOJE,
(u3HUecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsl
Y COJIH.

KonunuectBo Bemectsa. Monbs. Momnsipaas macca. 3akoH ABOrazipo.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBOKCTBa BOAbL. Bona kak pactsopureins. PactBopel. HackileHHbIE U
HEHACBIIIEHHbIE PAacTBOPBI. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBas H0JiA
BEILIECTBA B pacTBope. XMMHUUYECKUE CBOICTBA BOAbl. OcHOBaHUs. Posib pacTBOpOB
B INPUPOJIE U B JKM3HU yejoBeKa. KpyroBopoT Bonabl B Mpupoje. 3arpsi3HEHUE
npupoIHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukauus Heopranumdeckux coenuHenuid. Oxcuapl. Krnaccudukarms
OKCHUJIOB:  cojieoOpaszyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM@oOTepHbIe) U
HecosieoOpaszyronme. Homenkiarypa okcuaoB (MeXIyHapOoIHAs U TpUBUATbHAS).
DU3NYECKHUE U XUMUYECKHAE CBOMCTBA OKCUIO0B. [losyueHne okcumos.

OcHoBanus. Knaccudukanusa ocHoBaHUM: MIETOYH U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuM (MeXAyHapoaHas W TpuBuaibHas). dusmyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lonydueHrne OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenkinatypa KHCIOT (MEXIyHApOAHAS U
TpuBHalIbHAs). DU3NUECKME W XUMHUYECKUE CBOMCTBA KUCIOT. Psij akTMBHOCTH
MetaiioB H. H. bekerosa. [lomydyenue kucinor.

Conu. HoMeHknatypa coneit (MexayHapoHas U TPUBHAIbHAs).

dusnyuecKkrne U XUMUYECKHe CBOMCTBa cosiel. [lomyuenne conen.

['eneTnyeckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Tema3. Ilepuoanyeckuii 3aKOH U MEPUOANIECKAS CHCTEMA XUMHYECKUX
jeMeHTOB /I. U. MenpaeneeBa. Ctpoenne arToMoB. XMMHUYECKAsl CBSA3b.



Ilepnonnueckuit 3axoH. [lepuonnueckas cucrema XuMu4decKkux 3semMeHTos 1. U.
MenneneeBa. Koporkonepuoanas u qinuHHonepuoanas popmsl [epuoanueckoit
cucTeMbl xuMuueckux 35eMmeHToB 1. . Menneneesa. [leproael u rpynmsl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI
JJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX si7ep. M30TombI. DIEKTPOHBI.
Xumunyeckass  cBs3b. KoBaneHTHass (mojsipHas M HENOJSpHAs)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. FIOHHAs CBA3b.

Tema 4. OKHCIANTEIHbHO-BOCCTAHOBHUTEILHbIEC peakunu (4 yaca).
Crenenp okxucnenus. OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHUCJIEHUSI M BOCCTaHOBJIEHMs. OkuciuTenu U BoccTaHoBUTENN. COCTaBJICHHE
YPaBHEHUIN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOOM AJIEKTPOHHOIO
OanaHca.

Krnaccudukanus oKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

Ilnanupyembie pe3yabTaThl H3yYeHHUsI Kypca
JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHUsI JOCTHUralTCs B XO0Jie OOy4EeHHMs] XUMUU B €IUHCTBE Y4EOHOU H
BOCITUTATEIbHOM JEATENHHOCTA B COOTBETCTBUH C TPAJULMOHHBIMH POCCUMCKUMU
COIMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU, TPUHSITHIMU B
oOliecTBe MpaBUIaMM M HOPMAaMM TOBEICHHS M CIIOCOOCTBYIOT THpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COLMATIA3AIMHN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXalT  T'OTOBHOCTh  OOyYaroLIUXCs
PYKOBOJICTBOBaTbCS CHUCTEMON TMO3WTUBHBIX IIEHHOCTHBIX OpHEHTALUM U
pacIIMpeHre OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTH4YECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHOILIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
M HAyYHOMY HACIEIWI0, TTOHUMAaHMsS 3HAYCHUSI XMMHUYECKONW HayKu B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEPHOW MH(pOpMAaIMeil o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEICTaBIICHUS O COLUMAJIBHBIX HOpPMax M NpaBUiIaX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIEAOBATeIbCKOW, TBOPYECKOW W JPYTUX  BHUJAAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOHM [EATEIbHOCTH MpHU
BBITIOJTHEHUN YYEOHBIX, TO3HABATENBHBIX 3aJ7]a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHNN YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIH B MPOIIECCE 3TOM yU4eOHOM NesTeIbHOCTH, TOTOBHOCTH OLIEHUBAThH



CBO€ MOBEJECHUE M IOCTYNKH CBOMX TOBAPHUILEHW C IMO3ULUUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUYETOM OCO3HAHUS MTOCJIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XWMHYECKOM pPEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABIISIOLIUE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOJHOU CPEJIOW, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJIMMBIE I OOBSICHEHUS HAOJIOMAeMbIX MPOLECCOB U SBJICHUM,
MMO3HABATEIIbHON, WH(POPMAITMOHHOW W YUTATEIBCKON KYJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEPATYpPOM, JOCTYNMHBIMU TEXHUUYECKHUMH CpEICTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHUIO M TIO3HAHWIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €aMOOOpa30BaHHMIO, MPOEKTHOW U  HCCIEIOBATEIbCKOM
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNPABICHHOCTH W YPOBHSI OOy4YEHHS B
JIaJIbHEUIIIEM;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH »KW3HHU, OTBETCTBEHHOTO OTHONICHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pPOBbIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN M
HETIPUSITUE BPEIHBIX MPUBBIUEK (YIOTPEOJIEHUS aJIKOT0JIs, HAPKOTUKOB, KypeHUs),
HEOOXOMUMOCTH COOJIOJEHUST TIPaBWJI OE30MAaCHOCTH TPU  OOpaIllEHUU C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO Tpodeccuil U Tpyaa pa3IuyHoOro poja,
YBa)KEHHE K TPYAY U pe3yJibTaTaM TPYJOBOM AESATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  MPEAMETHBIX 3HAHMM 10  XHMHH, OCO3HAHHBIA  BBHIOOD
WHINBUYyaIbHON TPAEKTOPUH MPOAOHKEHUST 00pa30BaHus C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHoN npodecCuOHaNBHON NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPOGhEeCCUOHATBHOM CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTUYECKH 11eJ1IecO00pa3HOe OTHOIICHHE K TPUPOE KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €& CYIECTBOBAHMS, MOHMMAHHE IIEHHOCTU 3J0pPOBOTO H
O0e3zomacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKkoMy M TCUXUYECKOMY 30POBBIO, OCO3HAHHE IEHHOCTU COOJIOICHHUS
mpaBuiI 0€30MMaCHOTO MOBEICHHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOKAIOIINX 3I0POBbIO U )KU3HU JIOJIEH;



CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, IS ITOBBIIEHUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYPhI, OCO3HAHUS TJO00ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M IMyTell MX pelieHusi MOCPEACTBOM METOIOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBAaTHCS UM B MO3HABATEIIbHOM,
KOMMYHHKATUBHOW U COLUAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeranpenMETHBIX pE3yJNbTATOB BBIACISAIOT 3HAYUMBIC I
(dbopMHUpOBaHK MUPOBO33pEHUs 00IIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUS, TPUHIIHII,
runoresa, (Qakr, CHUCTEMa, TMPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpbIe
HCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEAMETax W IO3BOJISIIOT Ha
OCHOBE 3HaHUW W3 ITUX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O LEIOCTHOMN
HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE JIeUCTBUs (ITO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OecrneuynBalOT (popMupoBaHHUe
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUJITAHUPOBAHHUIO U OCYIIECTBJICHUIO Y4eOHOMH
JNEATETbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3zoBble 1ornyeckue AefcTBUA:

YMEHMSI UCIIOJb30BATh MPUEMBI JIOTUYECKOIO MBILUICHUS IIPU OCBOCHUHU
3HAHUU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSATUSIMH), UCIOJIb30BAThH
MOHATHS JIJIs OOBICHEHUS OT/EIbHBIX (PAKTOB U SIBIICHUH, BHIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEAKIUH,
yCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3Y4YEHUS,
CTPOUTH JIOTUUECKUE paCCyX IeHUs (MHAYKTHUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTHN),
JIeNIaTh BBIBOJIbI U 3aKJIFOYCHUS;

yMEHUE TMPUMEHATh B TIPOlLlECCe TIO3HAHUS TOHATHS (NIPEAMETHBIC H
METaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCTIOJb3yEMbIe B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPE/ICTABIICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEeMEHTa), XUMHuYeckas ¢Gopmylia U YypaBHEHHUE
XUMHUYECKOW peaKkiuv — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, C Y4ETOM
3TUX MOJEJBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BATH CYLICCTBECHHBIC
MIPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKIIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3YUAEMBbIX MPOIIECCaX U SBJICHUAX.

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIIOJb30BATh MOCTABIICHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTA
MMO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS TUITOTE3HI TIO TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHHUII;



OpUOOpEeTEeHNE OMNbITa M0 IJIAHUPOBAHUIO, OPraHU3allMd U IPOBEACHUIO
YUYEHHYECKUX OJKCIEPUMEHTOB, yMEHHME HaOJIoAaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATh €T0 Pe3yJbTaT, GOopMyIUpoBaTh 0OOOIICHUS U
BBIBOJIbI IO pe3yJIbTaTaM IPOBEAEHHOIO OIBITA, UCCIEAOBAHUSA, COCTABISTh OTUET
0 MPOJIEIaHHOM paboTe.

Pabora c nuupopmanueii:

yMEHHE BBIOMpaATh, aHAIM3UPOBATH M HWHTEPIPETHPOBATH HHMOPMAILINIO
pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHUS, MOTYIaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAsl JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKM OLEHUBATh MPOTHUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

YMEHUE MPUMEHATh Pa3IuyHble METOABl M 3aMpOChl NMPU MOUCKE U OTOOpE
UHPOpMAlMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEENIEHHOIO TUIIA, IPUOOPETEHUE OIBITA B
o0JacTl UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3JIMUHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMPATh ONTUMANIBHYIO (POpMY MpeAcTaBieHHUs] HHPOpMaALUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 337a4M  HECIOKHBIMU CXEMaMH, JHharpammaMy,
apyrumu ¢hopmamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHUE UCIOJNb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
MCCJIEI0BATENbCKON JEATETbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0JI€ AMAJIOTA U (UJIM) TUCKYCCHUU) MO CYILIECTBY
o0cyxnaeMoil Tembl, (OPMyIMpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHUS  NPEIACTaBIATh  IMOJYYEHHBIE  PE3yNbTaTbl  [O3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO0 JKCIIEpUMEHTa (JaOOpaTOPHOTO ONBITA,
n1abopaTOpHOM pabOTHI MO KCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOMU
IIO3HABATEIbBHOM W MCCJENOBAaTEIbCKOW  JEATEIbHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Y4ETa OOLIMX MHTEPECOB U COIIACOBAHMS
no3uui (00CyXIeHusi, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbD», KOOpPIAWHALIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJTHEHHOHN paboThI U JpyTHE).

PeryasiTHBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:



YMEHHUE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHHPOBATH,
OCYULIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BEIOUpaTh Hanbosee 3PPEeKTUBHBIE CITOCOOBI PElIeHUS] YIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WM KOPPEKTUPOBATh
MPEVIOKEHHBIM  aJITOPUTM  JIEUCTBUKA TIPM  BBITIOJHEHUM 33JaHUHM C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBHE IIOJYYECHHOIO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPELJIAracMbI€ B YCIOBUX 3aJaHUN.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX INOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, NPOCTOE BELIECTBO, CIIOKHOE BEIIECCTBO, CMECH
(omHOpOHAS M HEOJAHOPOHAS ), BaJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHSI, XUMHUUYECKasl peaKius, KiacCU(UKAIUS pPEaKIui: peakiuu
COCAMHEHUS, PEaKUUU Pa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
o0OM€Ha, K30- U SHJIOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P(EKT peakiuu,
AJIpO aTOMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHas OpOUTallb, pauyc aToMa,
XUMHYECKasl CBA3b, MOJISIPHAS U HEMOJISIPHASI KOBAJICHTHAsI CBS3b, HOHHAS
CBs3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBass JOJs BEIIEeCTBa
(TIpolleHTHAs: KOHIIEHTpalusi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e WCIOJBb30BaTh XWMHUYECKYIO CHUMBOJHKY IS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJEHUS  DBJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIACcCy COCIMHEHUU IO
dbopmynam, BHA XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCIUHEHHUSIX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE IEPUOAMYECKONM 3aBHCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJoXeHus B Ilepuommueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraapo;



ONMKCHIBATHL M XapakTepu3oBaTh TabmuuHyto (opmy Ilepuognueckoit
CUCTEMbl XHMHMYECKHUX DJEMEHTOB: pa3auyaTh TMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «nodounas noarpynna (b-rpymnma)y», mansie u
OOJIBIIIME TIEPHOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoanueckas cucreMa xumuyeckux siaementoB . M.
MeHnneneeBa» C YUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YUCI0 JIEKTPOHOB U
pacupeiesieHue uX M0 AIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YUCIy W COCTaBy YYacTBYIOLIUMX B pPEaKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PeKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIIHME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsd OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TPEBpPALIECHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMMHUYECKOTO 3JeMEHTa Mo (opMyse COEAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUYETHI IO YPABHEHHIO
XUMHYECKON PEAKLINH;

MPUMEHSATH OCHOBHBIE ONEPALIUU MBICIIUTEIBHOMN IEATETbHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHEe, CHCTeMaTH3aIMIo, KiacCu(UKaIuio,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBA3EH — ISl U3YyYECHUSI CBOMCTB
BEIIECTB M XHMMHYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUS — HAONIOAEHUE, U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIM 1 MBICIICHHBIN );

CJIeIOBATh MPaBUJIaM MMOJIb30BAHUS XUMHUUECKOU MOCYA0U 1 JIA00PATOPHBIM
o0opynoBaHHEM, a TaKKe IMpaBuiaM oOOpalieHusi ¢ BEUIECTBAMHU B
COOTBETCTBMM C MHCTPYKLUMSIMU TIO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBJIEHUIO PAacCTBOPOB C OMNPEAEIEHHOU
MacCOBOM J10Jiell pacTBOPEHHOrO BEIIECTBA, MIAHUPOBATh U MPOBOJUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JTakMmyc, heHoIPTaIenH, METUIOPaHK

U IpyTHe).



TemaTuveckoe MJIAHUPOBaAHHE Kypca « XMMHYECKHH COCTAB BelleCTBY, 8 Kiacc
(Bcero 17 yaca, 0,54 B HeeJ110)

Ne HaumenoBanue pa3nenos u tem KosnuecTBo yacoB OnekTpoHHbIE(LU(PPOBBIE)
/ porpamMm BCEro KonTtpoasHbie [IpakTuueckue 00pasoBaTeNbHbBIE PeCyPCh
i paboTHI paboThI
1.BBenenne. IllepBoHavyajibHble XMMHUYECKHE TIOHATHS
1.1 | Xumus- BaxkHas 06J1acthb 1 bubmmoreka [JOK
€CTECTBO3HAHUS U PAKTUYECKOU
JEATEIbHOCTH YeJIOBEKa.
1.2 | BemecTBa 1 XUMHUYECKHUE PEAKIIUH. 4 1 bub6anoreka [{OK
2. Ba:xHeiilmue npeacTaBUTeIM HEOPraHMYECKUX BelIECTB
2.1 | IToustue 00 okcumax, KUCJIOTaX, COJISIX, 3 1 bu6mmoreka IJOK
OCHOBaHUAX
2.2 | OCHOBHBIE KJIACChl HEOPTaHUYECKUX 4 bub6mmoreka [JOK
COCAMHEHUN
3. | llepuoanueckuii 3aK0H U 2
nepuoAnYecKasi CHCTEMAa XUMUYECKUX
ayemeHToB /I. 1. MenpeeeBa.
Crpoenne aTomoB. XUMHYECKAs
CBSI3b.
4. | OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE 3
peakiuu .
5. | UToro 17 2




HNOYPOUYHOE INTAHUPOBAHUWE YYEBHOI'O IPEJIMETA
8A KJIACC yunrenn



Ne KommuectBo vacos Jlata n3yuenus DnexkTpoHHbIE( [Ipumeuanus
n/n Tema ypoka ]_[Hq)pQBHe)
BCEro Kontpon | [Ipaktuueck | Ilo mmany | o dakrty 0Gpa3oBaTeNbH
bHBIE ue paboThl BIE PECYPCHI
paboThI
1 3HAKOMCTBO C LIEIIMHU U 1 bubnmoreka
3aJja4amMu Kypca, ero HOK
CTpyKTypoi. OCHOBHBIEC
busnueckue u
XUMHUYCCKHUE BEJIUYUHBI.
XHUMMYECKUHN DJICMEHT.

2 |OtHOCHUTENIBLHAS aTOMHAas 1 bubnuoreka
1 OTHOCHUTEJIbHAS LHOK
MOJIEKYJISipHas Macca

3 Onpenenenue 1 bubnuoreka
BAJICHTHOCTH DJICMEHTOB [HOK
B XUMHUYECKOU hopmyJie

4  |MaccoBas g0is 1 bubmmoreka
XUMHYECKOT'O DJIEMEHTA HOK
B CJI0KHOM BEIISCTBE

5 XuMH4yecKue 1 bubnuoreka

ypaBHeHus. O60011eH e [HOK
u CHCTEeMAaTH3aIus

3HAHUU o TEeME

«IlepBoHavanbHbIE

XUMHYECKHUE TTOHSITHS




Brraucnenue
MOJIEKYJISIPHOM MaCChI
BEII[ECTBA HA OCHOBAHUU
aTOMHOM MacChl
XUMHUYECKHUX DJIEMECHTOB
Brraucienue Macchl
MPOAYKTA PEAKIINH T10
U3BECTHOM Macce
HMCXOJIHOTO BEIIECTBA.

bubnuoreka
LHOK

BrIunciieHre Macchl
IPOJIYKTa PEAKIIUH 110
HM3BECTHOMY KOJHMYECTBY
MCXOJHOTO BEIIECTBA.
Brruucienue o0bEMa
OJITHOTO U3
pearupyronmx BeecTB
110 3aJaHHOM Macce
MPOJYKTa PEaKIIHUH.

bubnmoreka
LHOK

Brruucnenue no
YPaBHEHUIO XUMHUYECKOU
peakimu (€CiIu OJTHO U3
pearupyroumx BelecTB
JTaHO B M30BITKE).

bubmmoreka
HOK

Briuuncienue Macchol
(KomyecTBa BEIECTBA,
00bEMa) MPOyKTa
peaKInuu, eCJIM U3BECTHA

bubmnoreka
I[HOK




MaccCa pacTBoOpa u
MaCCOBasa J0JIsA

PACTBOPEHHOTO
BEIIIECTRA.

10 |Oxcuapl. OCHOBaHUS. bubanoreka
Pemienne pacyeTHbIX HOK
3aj1ad.

11 Kucnotel. Conu. bubmmoreka
Pemenue pacueTHbIX HOK
3a71a4

12 ['eHermyeckas CBS3b bubanoreka
MEXYy OCHOBHBIMU HOK
KJIaccaMu
HEOPraHWYECKOM XUMUHU

13 [[lepuwoaudeckasi cucteMa bubmmoreka
XUMHYECKHX IJICMEHTOB HOK
J1. 1. Menpaeneena.

CrpoeHue aTOMOB.
M30TOmbI.

14  |DnekTpoHHOE CTpOEHUE bubnuoreka
PJIEMEHTOB BTOPOT'O LHOK
nepuoza Pemenne
KOMOMHUPOBaHHBIX
3ajad4.

15 |OkuCIHTEIBHO- bu6anoreka
BOCCTAaHOBUTECIIBLHEIC LHOK

pEaKIINH.




16

CocraBieHue ypaBHEHUM
OKHCITUTETHHO-
BOCCTAHOBUTEITBHBIX
peaKIii METOJIOM
PJIEKTPOHHOIO OaJlaHca.

bubnuoreka
LHOK

17

HMTorosoe 3aHsaTue

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. A6kun I'.JI. “3angaun n ynpaKxHEHUs 110 XUMHUH .

2. T'abpuensu O.C. “Xumus B TecTax, 3aja4yax, ynpakHeHUusax 8 — 9 kiaccol”.

3. l'aBpyceiiko H.II. “TIpoBepounbie pabOTHI IO HEOPraHUYECKON XUMHUH 8 Kjacc”.
4. CaBunkuna E.B. Ceepaiosa H./I. “COopHuUK 33724 U YIPAKHEHUM 110 XUMHUH .
5. Cyposuesa P.II. “3amanust 11 caMOCTOSITEIFHON pabOThI IO XUMHH B 8
KJjacce”.

6. Xomuenko W.I". “COopHUK 3a71a4 U YIPAKHEHUI 110 XUMHHU JIJIS1 CpeIHEN
IIKOJIBI .

NudopmanmonHo-MeTOAUYECKOE 00ecTeYeHue Kypca [1Jis

YUUTEJIS:

1. Anamosuu T.I1. Bacuibena I'.1. “COopHUK OJUMIHAAHBIX 32124 10 XUMUK .
2. byapymxak I1. “3agaun mo xumun’™.

3. Epoxun FO.M.; ®ponos B.U. “COopHuk 337124 ¥ yIPaXKHEHHUM 110 XUMUKN .

4. “KoHTpoJsibHBIC U TIPOBEPOUHBIC PAOOTHI 110 XUMHH & Kiacc” K yueOHuky [.E
Pymsutuc“Xnmus — 8 knacc”.

5. Kysmenko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.

6. llutonu N.K.; ITpoTtacos I1.1. “Metoauka pemenns pacu€THBIX 3a/1a4 10
XAMUN .

7. Xomuenko W.I'. “COopHHK 33124 ¥ YIPAKHEHUH MO0 XUMUU IJ11 HEXUMUYECKUX
TEXHUKYMOB .

8. Xomuenko ['.II. “3agaun mo xumum miist noctynaromux B BY3er”.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.bubmmoreka LIOK



