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IHosicuuTenbLHAA 3aHCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIEr0 0Opa30BaHUs COCTABI€HA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHON 0O0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaabHOR
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEHIMHU IPEroJaBaHus y4eOHOro IpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

B cootBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM
OCHOBHOTO OOIIEr0 00pa3oBaHUs 21A6HbIMU YeAAMU TIKOILHOTO XUMHYECKOTO 00pa3oBaHUs
SBIISIOTCS:

o (opmuposanue y OOYYAIOIIUXCS CUCTEMBl XUMHYECKHX 3HAHHA KaK KOMIIOHEHTA
€CTECTBECHHOHAYYHbIX 3HAHUN;

® pazeumue JIWUYHOCTU OOYYAIOIIMXCSA, MX HHTEIUIEKTYalIbHBIX U HPABCTBEHHBIX KayecCTB,
dbopMUpOBaHHE TyMaHHCTUYECKOIO OTHOILIEHUS K OKPYXKAIOUIEMy MHPY U IKOJIOTHUYECKU
1[E€JIECO00PA3HOTO TTOBEACHUS B HEM;

® noHumaHnue OOYYAIOIIMMHUCS XUMHUHU KaK IPOU3BOJIUTENBHON CHJIBI OOIECTBA U Kak
BO3MOXKHOU 00actu OyayIiei npodeccuoHaNbHOMN 1eITeIbHOCTH;

® pazeumiue MBIIIICHUS OOYYaAIONUXCSl TOCPEICTBOM TAaKUX IT03HABATEIBHBIX YYCOHBIX
NEHCTBUH, KaKk yMeHHE (hOPMYITHPOBATh MPOOIEMY U THIIOTE3Y, CTABUTH LEH U 33]1a49H, CTPOUTH
IUTAHBl JOCTMIKEHHSI LeJNed ¢ pEelIeHUS IOCTABIEHHBIX 3a/ay, OMNPEAeNATh IOHATHS,
OTPAaHUYMBATH UX, ONUCHIBAThH, XapaKTEPU30BATh U CPABHUBATD;

® NOHUMAHUe B3aUMOCBS3M TEOPHUM M TMPAKTUKH, YMEHHE MPOBOAUTh XUMHUYECKUI
9KCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBOJIBI U YMO3AKIIOUEHHS.

Jnst pgocTwKeHus STUX IeJell B Kypce XMMHUU Ha CTYNEHH OCHOBHOTO OOIIEro
00pa30oBaHUs pelIaroTCs CIeAYIONINE 3aJaUHn:

- Qopmupyromcs 3HaHUsL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (PAKTOB, MOHATHUH,
XUMUYECKHUX 3aKOHOB M TEOPHil, BBIPAKEHHBIX MTOCPEICTBOM XUMUYECKOTO A3BIKA;

- paszsuearomcs ymenusi HabIOIaTh U OOBSICHATh XUMUYECKUE SIBJICHUS, IPOUCXOISIINE B
pHUpoJie, TabOPATOPHBIX YCIOBUAX, B OBITY M Ha TPOU3BOJICTBE;

- npuobpemaromcsi cneyuanvbHvle YMeHus U Hagvlku 10 0e30IacHOMY OOpalleHHIo C
XUMHUYECKUMHU BEIIECTBAMHU, MaTEPUAIAMH U MPOLIECCAMU;

- popmupyemcs cymanucmuyeckoe OmHouleHue K XuMuu KaK MPOU3BOJUTEIBHON cuie
o011ecTBa, ¢ TOMOIIbIO KOTOPOU pelaroTcs To0aibHbIe TPOOIEMbI YEIOBEYECTBA,

- ocywecmenaemcs uHmezpayus XUMHUYECKONM KapTUHBI MHUpa B €IUHYIO HAy4YHYIO
KapTUHY.

O01mas xapakTepucTHKA Y4eOHOro Kypca

Jannas pabouyasi mporpaMMa MO XUMHH OCHOBHOI'O OOHIEr0 0Opa3oBaHUs PACKPHIBAET
BKJIa/1 y4eOHOTO MpeaMeTa B JOCTHXKEHUS 11l OCHOBHOTO O0IIEero 00pa3oBaHus U ONpeiesieT
BaXKHEHIINEe coJiepKaTeNIbHbIE IMHUU MPEIMETa:

® «gewjecmeo, cmpoeHue eeujecmeay - COBpEMEHHBIE NPEICTABICHUS O CTPOCHUU aTOMa U
BenlecTBa Ha ocHoBe [lepumogmueckoro 3akoHa u Ileproguyeckod CHCTEMBI XMMHYECKHX
anemenToB /.M. MenzaeneeBa, ydeHUs O XUMHUYECKON CBSA3HM M KPUCTALINYECKOM CTPOEHUU
BELIECTBA,

® (XUMUYECKAas peakyusy - 3HAHWUsI O IPEBPALICHUAX OJHHUX BEILECTB B APYyrHe, TUIIOJIOTUU
XUMHUYECKHX PEaKIUi, yCIOBUAX UX MPOTEKAHUS U CIIOCO0aX yIpaBiIeHHUs UMHU;

® (Memoobl NO3HAHUA XUMUUY - 3HAHHUS, YMEHHS] U HAaBBIKU KCIIEPUMEHTAIBHBIX OCHOB
XUMHUHM Ul TIOJIyYE€HUS M HW3Y4YCHHs CBOMCTB BAKHEHIIMX IPEICTABUTEICH KIIACCOB
HEOPraHUYECKUX COCAVHECHUM;



® (NPOU3BOOCMBO U NPUMEHEHUe 8eujecmsy - 3HaHuEe OCHOBHBIX 00JacTeil mpou3BOACTBA U
MPUMEHEHUS BAXKHEUIITUX BEIIECTB, a TAaKXKE OMBIT 0e30macHOro oOpaiieHusi ¢ BEIIeCTBAMU,
MaTepuaiaMH U MPoLeccaMu, UCIIOIb3yeMbIMH B ObITY M Ha IPOU3BOJICTBE;

® (A3bIK XUMUU» - ONEPUPOBAHUE CUCTEMOM BAKHEHIIHMX XUMHUYECKUX IMOHATHH, 3HAHUE
XUMHUYECKOH HOMEHKIIATYphl, a TaKKe BJaJIeHUE XUMUYECKOM CHUMBOJMKONW (XMMHYECKUMU
dbopMynaMu U ypaBHEHUSIMH);

® (KONIUYeCmBeHHble OMHOWEHUs 6 XUMuu» - YMEHHE IMPOU3BOJIUTH pacdeThl IO
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM.

MecTto npeamera B yueOHOM ILIaHe.

QenepalibHbIil  TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT MpeAycMaTpUBaeT
U3ydeHHe Kypca XHMMHUU B OCHOBHOM IIKOJIE KaK COCTaBHOM YacTH MpPEIMETHOH obiactu
«EcTecTBEeHHOHAy4YHBIE IPEAMETHIY.

IlIponedesmuueckuii sman ¢ 7 Kaacce. DTOT Kypc paccuuTaH Ha 1 dac B Henenio B
obbeme 34 yueOHBIX 4Yaca. BBemeHume 3TOro Kypca HEM30EKHO BieUeT 3a COOOM HEKOTOpPHIC
MOBTOPBI y4eOHOTO cojepx)aHus B 8-9 Kkiaccax, KOTOpbIe, OJHAKO, HE HApPYIIAOT PaBEHCTBA
CTapTOBBIX BO3MOKHOCTEH 00YYaIOIINXCS 0 OTHOIIEHUIO K HOBOMY IIPEIMETY.

COJEPXAHUE KYPCA

XuMHA KaK 4acTh ecrecrBo3HaHusA. Ilpexmer xumum. EcTecTBO3HAaHHME — KOMILIEKC
HayK O mpupoje: GU3MKU, XUMUH, Ononoruu u reorpaduu. [lonoxuTensHoe U OTpULIATETFHOE
BO3/ICHICTBHUE YEIIOBEKA HA MPUPOJTY.

HpeI{MCT XUMUH. Tena MU BEIICCTBA. CBOﬁCTBa BCIICCTB KaAK WUX I/IHI[I/IBI/II[yaJII)HI)IG
npu3Haku. CBOWCTBA BEIIECTB KaK OCHOBA UX MPUMEHCHHS.

MeTtoapl u3yuyeHHsi ecTecTBO3HaHHMsl. HaOmioneHue Kak OCHOBHOW METOJ TO3HAHHS
OKpYXKarollero Mupa. YcCIOoBHUS TpoBeleHHs HaOmofeHus. [Mmoresa Kak MIpeanoiioKeHue,
OOBSICHSIONIEE WM TPEACKA3bIBAIOIICEe MPOTEKAHUE HAOJIOAAEMOTrO SIBICHUSA. DKCIIEPUMEHT.
Jlaboparopus. OkcmepuMeHT JnabopatopHbli u  gomamHuE. CrnocoObl  QuKcupoBaHUs
pe3ynbTaToB 3KcnepuMenTa. CTpoeHHe IIaMEHH CBEYH, CYXOT'0 TOPIOYET0, CITUPTOBKH.

IIpakTnyeckass padora «3HaKOMCTBO ¢ JlabopaTopHbIM oOopynoBaHueM. IlpaBuia
TEXHUKH 0€30MMaCHOCTH TIPHU pabOTe B XUMHUECKOM KaOMHETE (J1TaO0opaTOpum )».

IIpakTnyeckass padora «HabmogeHue 3a ropsmeil cBeyold. YCTpOHCTBO CHUPTOBKH.
[TpaBuiia paboThI C HarpeBaTeIbHBIMU IPUOOPAMI.

MopaeaupoBanne. Monenu Kak aOCTparupoBaHHBIE KONMHMU H3y4aeMbIX OOBEKTOB WU
nporieccoB. Moaenu B ¢usuke. InekTpodopHas MallMHA Kak a0CTparupoBaHHAs MOJIEh
MosiHuU. Monenu B Ouosioruu. buosnorunueckue Mymspkd. Monenw B XUMHM: MaTepUalbHbIE
(Mozenu aToMoB, MOJIEKYJI, KPUCTAJIOB, allllapaToB M YCTAaHOBOK) U 3HAKOBBIE (XMMHYECKHE
3HAaKH, XUMUYECKHE (HOPMYIIbI 1 XUMUYECKUE YPABHEHMUS).

XumMuyeckasi CHMBOJIMKA. XUMUYeckue 3Haku. VX o0o3HaueHue, MPOHM3HOUICHHE U
uHpOopMals, KOTOPYIO OHU HecyT. Xumuueckue ¢popmyisl. Ux 0003HaueHne, TpOU3HOIICHNE
U uH(popMaIus, KOTOpyro oHU HecyT. MHiekchl u k03 GUIueHTsI.

Xumus 1 pU3HKa. YHHBEPCAIbHBIN XapaKTep M0JI0KeHUH MOJIEKYIAPHO-KHHETHYeCKOI
Teopuu. [loHATHA «aTOM», «MOJEKyla», «MOH». KpHCTalIMYecKoe COCTOSHHE BEILECTBA.
Kpucrannmaeckue pemerku TBepabix BemecTs. Juddys3us. bpoyHoBckoe nBmkeHme.

Xumusa u ¢usnka. ArperatHble cocTosinusi BemecTBa. [lonstue 00 arperatHom
COCTOSIHMH BemecTBa. ['a3000pa3Hble, KUJKWE W TBEpAble BelecTBa. Kpucrauimdyeckue u
aMOp(l)HI)Ie TBEPAbIE BEIIECTBA. dusnueckue U XUMUUYECKUe SIBJIeHUS.

Xumusas u reorpadusi. ['eonornueckoe CTpoeHHE IUIAHETHI 3€MJIS: SIPO, MAHTHA,
autocdepa. DIEMEHTHBIN COCTaB Te0JIOTMYECKUX COCTAaBHBIX 4YacTeil IuiaHeThl. MuHepanbl U
TOpHBIE MOPOAbl. MarmMaTH4ecKHe U 0ca/louHble (OpraHu4ecKre U HeOpraHMueckKrue, B TOM YUClie
Y TOPIOYHE) TIOPOJIBI.

Xumusi 4 Ouosorusi. XUMHYECKHH COCTaB XHMBOM KIETKH: HeopraHuyeckue (Boja |
MUHEpaIbHBIC COJIM) U OpraHnydeckue (OCNKH, )KUPHI, YTIIEBOIbI, BATAMUHBI) BEIIECTBA.
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IIpocThle U CIOXKHBIE BEIIECTBA, UX POJIb B JKU3HEACITEIIBHOCTH OPraHU3MOB.

buonorudeckass pons Bombl B kuBOM Kkierke. PotocuHTe3. Pombp xmopoduiia B
dorocunTe3e. buonormdeckoe 3HAYCHHE KHPOB, OCNKOB, 3(PHUPHBIX Maceld, YIJIEBOAOB U
BUTAMMHOB JIJIs1 ’KU3HEIEATEIbHOCTH OPraHU3MOB.

KauyecTBennbie peakuuu B XuMUH. [IoHATHE 0 KaUECTBEHHBIX PEAKIUAX KAK O PEAKLHUSIX,
BOCIIPUHUMAEMBIX OPTaHOJCITHYECKU C MOMOIIBIO 3PEHUs, CIIyXa, OOOHSHUS. AHATUTHUYCCKUN
s dext. OnpenenseMoe BEIIECTBO U PEAKTHUB Ha HEro. BO3MOXXHOCTb M3MEHEHHS POJH Ha
IIPOTHUBOIOJIOXKHYIO. PacrpocTpaHeHne 3amaxa OJEKOJIOHA, JyXOB WM JI€30/I0paHTa Kak
npouecc auddy3un. OOpas3upl TBEPABbIX BEIIECTB KPHUCTAUIMYECKOTO CTpoeHHs. Mozenu
KPUCTAJUTMYECKUX PELIETOK.

JNemoncTpanuu. Komtekius pa3HbIX TeJl U3 OAHOTO BEIIECTBA WM MaTepuana (Hampumep,
cTekiia — JjaboparopHast mocyaa). Komnmekuusi pasnuysbiXx Ten wid ¢ororpaduii Ten u3
ATIOMHUHHUS Ul WITIOCTPALMKM UM «CBOWCTBa — IpPHUMEHEHHe». YdeOHoe o0opynoBaHue,
UCTIOJIb3yeMOe TpU HM3YYeHUU (QHU3UKH, OHOIOrWH, reorpaduu U XUMHUHU. DIEKTpodopHas
MamuHa B jaedcTBuH. [eorpaduyeckue monenu (rimolyc, kapra). buonmormueckue moaenu
(MyJSDKM OpPraHOB M CHCTEM OpPIraHOB pacTeHHi, KMBOTHBIX M uelloBeka). dusmueckue u
XMMHYECKHE MOJICIIA aTOMOB, MOJICKYJT BEILIECTB M MX KPUCTALTMYECKUX pemeTok. OObeMHBIE U
[IAPOCTEPIKHEBBIE MOJICIIH BOJIBI, YIIIEKHUCIIOTO U CEPHUCTOTO ra3oB, MeTana. Pacnpocrpanenue
3araxa OJIeKOJIOHA, JAYXOB WM [Je30/l0paHTa Kak mporecc auddy3un. OOpasubl TBEpAbIX
BEILIECTB KPUCTAJUTMUECKOTO CTPOeHUs. MOJIeNN KPUCTAIUIMYECKUX PelIeToK. Tpu arperaTHbIX
coctosiHusl BoAbl. «llepennBaHue» yrIIEKHCIOrO ra3a B CTaKaH Ha YpaBHOBEIICHHBIX Becax.
Koueknust KpucTayuIm4ecKux 1 aMOp(HBIX BEIIECTB M M3AeHiA 13 HUX. Komekius MuHepaios
(ma3ypuT, KOpYHJ, XalbKOMHPHT, (iarooput, ramut). Kosutekuus ropHbeIX HOpoja (TpaHuT,
paznuyHble GOPMBI KAIBIIUTa — MEJ, MpaMOp, U3BECTHAK). KOJIEeKIus roprounx MCKOMAeMbIX
(HeTh, KaMEHHBIN Yroib, ciaaHibl, TOPP). CIHUPTOBAS IKCTPAKIUSA XJIOPOPUILIA U3 3CTCHBIX
aucTheB. KauecTBeHHas peakuusi Ha kuciaopoa. KadecTBeHHast peakiusl Ha YIJICKUCIBIN ras.
KauecTBeHHast peakius Ha U3BECTKOBYIO BOJY.

JlabopaTopHble onbIThl. OnucaHue CBOMCTB KUCIOPOJA, YKCYCHOM KHMCIIOTBI, alFOMUHUS.
CrtpoeHue miaMeHu (CBe4H, CHUPTOBKH, CyXOro roprouero). M3rorosnenue mojeneid MojeKyil
XMMHUYECKHX BEIIeCTB W3 IacTuinHa. HaOmroneHue OpOYHOBCKOTO JABMXKEHMSI UYacTHUYEK
YepHOM TYIIM MOJA MHUKpOCKONOM. M3ydyeHue rpaHuTa ¢ MOMOIIbIO YBEIMUUTEIBLHOIO CTEKIIA.
OO6HapyxeHue xupa B C€MEeHax IOJCOJHEYHUKa U Trpenkoro opexa. OOHapyxeHHne 3(pUpHBIX
Macell B aneabCMHOBOM Kopke. OOHapykeHue KpaxMaia u 0enka (KJIeHKOBUHBI) B MIIEHUYHON
myke. [Iponyckanue BbIIBIXaeMOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOALY.

Mamemamuxa ¢ xumuu

OTHOCHTeJbHBbIE AaTOMHAS U MOJIeKYJIsipHasi Macchl. [loHsTHE 00 OTHOCUTENBHOM aTOMHOMA
M MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM enuHulbl. HaxoxkaeHue OTHOCUTEIbHOU
ATOMHOM Macchl XUMHYECKHX dyeMeHToB mo Ttabmuue [[. M. MenneneeBa. Haxoxxnenue
OTHOCHUTEIIEHON MOJIEKYJISIPHON Macchl 1o (opMylie BEIIecTBa Kak CyMMBl OTHOCHUTEIHHBIX
ATOMHBIX MacC, COCTABJISIFONIUX BEIIECTBO XUMHUECKHUX JIEMEHTOB.

MaccoBasi 1011 XUMHYECKOr0 3JeMeHTa B CJ0:KHOM BewecTBe. [loHstue o maccoBoi
JI0JIe XUMHUYECKOTO 3JieMeHTa (W) B CJIOKHOM BEIIECTBE M €€ pacyeT 1Mo (GopMmylie BEHIeCTBA.
Haxoxxnenue QopMynbl BemecTBa MO 3HAYEHUSIM MAaCCOBBIX JIOJEH 00pa3yrommx ero
AJIEMEHTOB.

UYucrpie BemecTtBa M cMmecH. [lonsarre o uyuctom BemectBe U o cMmecu. Cmecu
razoo0pasHble (BO31yX, HPUPOJHBIM ra3z), xujakue (HedTh) W TBEpIble (TOpPHBIE MOPOJBI,
kynuHapHble cmec 1 CMC). CMmecu rOMOT€HHBIE U T€TEpOTreHHBIE.

Oo0beMHasi 0/ KOMIIOHEHTa ra3oBoii cMmecu. [lonsatue 00 oObemHOU gone (@)
KOMITOHEHTa ra3oBoi cMecu. CocTaB BO3/lyXa M IPUPOAHOTO Ta3a. PacyeT oObeMa KOMIIOHEHTa
ra3oBOM CMECH IO ero 00BbEMHOM J0J1e U HA00OPOT.

MaccoBasi 10151 BemecTBa B pactBope. [lonstue o maccoBoii jone BemectBa (W) B
pacTBope. PacTBopuTEns M pacTBOPEHHOE BEIIECTBO. Pacuer mMacchl paCTBOPEHHOIO BEIIECTBA
[0 Macce pacTBOpa W MaCCOBOM J10J€ pAaCTBOPEHHOTO BEIIECTBA M JIPYTME pacueTbl C
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HCITOIB30BAHUEM ATUX MOHSITHH.

IIpakTnyeckas padora «lIpuroroBieHue pacTBopa C 3aJaHHOM MaccoBOHl nosei
PacTBOPEHHOIO BEILIECTBA.

MaccoBas noJis1 npuMeceii. [ToHsTue o yucTom BemniecTse U npuMecH. MaccoBasi 10515
npumecu (W) B o0pasiie ucxoaHOro BemecTa. OCHOBHOE BellecTBO. PacueT maccbl OCHOBHOTO
BEIIIECTBA 10 MAacCe BEIIECTBA, COJCPIKAIIEIO ONPEACIICHHYI0O MAaCCOBYIO JIOJIIO MpUMeEceH, U
JIPYTUe pacueThl C UCIOJIb30BAaHUEM ITUX TOHSITHH.

JeMoHcTpanuu. MuHepaiibl KylipuT U TeHOPUT. KoJuleKuu pa3InuHbIX BUJIOB Mpamopa
U U3llenuil (WM WUTIoCTpauui usaenuii) u3 Hero. CMech peyHOro M CaxapHOIo INecka U Mx
pasnenenue. Komnekuus Heptn u  HedrenpoxykroB. Kosekuuss OBITOBBIX —cMecei
(xkymuHapHBIX cMmecelt, CMC, maMiiyHeid, HamuTKOB | Jp.). Juarpamma o0BEMHOTO cocTaBa
BO3ayXa. Jluarpamma 0o0beMHOr0 coctaBa IpUPOAHOTro ra3a. OOpasibl BEIECTB U MATEPUAIOB,
COJZIepKALIUX ONPEIEICHHYIO OO IPUMECEH.

JlaGopaTopHble onbIThl. V3yuenue coctaBa OBITOBBIX KYJIHHAPHBIX M XO3SIMCTBEHHBIX
cMmecell Mo 3TUKeTKaM. l3yueHue cocraBa HEKOTOPBIX OBITOBBIX U (papMaleBTUYECKUX
IIPENapaToB, COAEPKALINX ONPEACIICHHYIO IOJII0 IPUMECEN 110 UX 3TUKETKaM.

Aenenus, npoucxooaugue ¢ sewiecmeamu

Pa3nesienne cmecei. [lonsatue o pazneneHnn cmeced n ouucTKe BemecTB. HekoTopeie
npocTeinme crnocoObl pa3feleHus CMecel: MpOoceuBaHue, pa3feieHHe CMeced MOpPOIIKOB
JKele3a W Cepbl, OTCTauBaHUe, ACKAHTAIUs, HEHTPU(PYTHPOBAHUE, pa3JIelieHHe C TOMOIIBIO
JEJIATEIbHON BOPOHKHU.

®OuabTpoBanue. PuibTpoBaHUE B J1aOOpaTOpuu, ObITY U Ha pou3BojacTBe. [loHsATHE O
dunpTpare.

Ancopoums. Ilonsatue o6 ancopbuuu u aacopOeHTax. AKTHBHUPOBAaHHBIM Yrojib Kak
BOXHEHUIINN afiIcOPOEHT, €ro MCHOib30BaHUE B OBITY, HAa MPOU3BOJCTBE U B BOEHHOM [IElIE.
YeTpoiicTBO IPOTUBOrasa.

Juecrnisauus. JIUCTUIUSIIMS KaK MPOLECC BBIJIEICHUS BELIECTBA U3 XKUAKOM CMecH.
JuctunnrpoBaHHas Boga U 00J1acTH €€ IPUMEHEHUSI.

Kpucranimsauus uian Bpinapusanue. Kpucraamsaiuus u BelapuBaHue B JadopaTopun
(kpucTamu3aropsl U (ap(opoBble YalIKU Ui BeIIapuBaHus) u npupose. Ileperonka nedru.
Hedrenponykrsl. @pakiioHHas MeperoHka *HUAKOro Bo3ayxa.

IIpakTuyeckas padora «OuncTKa NOBaAPEHHOMN COMMY.

XuMunuyeckue peakuuu. [JoHsaTHE 0 XMMUYECKON PEAaKIUK KaK IIPOLEcce NMPeBpalieHUs
OJIHMX BEILECTB B JIpyrue. Y CIOBUATECUEHUS U IPEKPAILCHNS XUMUYECKUX PEaKIIHil.

IIpusHaku xumuyeckux peakuuii. IIpu3Haky XMMHUYECKMX peaklMii: M3MEHEHUE I[BETa,
BBINA/ICHUE 0CAJIKa, PACTBOPEHUE NIOJyYEHHOTO OCa/IKa, BBIJCIICHUE ra3a.

JemoncTrpanun. IlpocenBanne cmecu MyKH M caxapHOro mnecka. PasneneHue cmecu
IIOPOILKOB CEPhI U Kene3a. Pa3neneHune cmecu MOPOIIKOB Cephbl U necka. Paznenenue cmecu
BOJBl U PACTUTENBHOIO Macja C IOMOIIBI0 JAENUTEeNbHON BOpoHKU. LleHTpudyruposanue.
OunbTpoBanue. Kosekuusi pecnupaTopHbIX MAacOK M MapiieBbIX MOBSA30K. AJCOpPOLMOHHbBIE
CBOIicTBa akTUBHpOBaHHOro yrud. Cuiukarelb W €ro HpUMEHEHHEe B OBITY U JIETKOH
poMbInUIeHHOCTH. [IpoTnBoras m ero ycrpoicrBo. [lonydeHne NUCTHIIMPOBAHHOW BOJBI C
MOMOUIbIO JTAOOPaTOPHOM YCTAaHOBKM JUIsl TEPErOHKH KuakocTed. Paznenenue cmecu
nepMaHraHata W JAuxpomara Kaiaus crnocoOoMm kpuctaumsauuu. Komrekuus «Hedts u
HePTENnpoayKThl». B3anMoielicTBre MOPOIIKOB *kKene3a U cepbl Npu HarpeBaHuu. Ilomydyenue
YIJIEKUCIIOTO ra3a B3auMOJIEHCTBHEM MpaMopa ¢ KHCIOTOW U OOHapy)XeHHE ero ¢ MOMOILBIO
M3BECTKOBOM BOAbl. KaramuTuueckoe pasiioKeHHME MEpPOKCHIa BOAOpOAa (KaTanu3aTop —
quokcua MapraHua). depMmMeHTaTHBHOE pasioKEHUE IEPOKCHAAa BOJOPOJAa C IOMOUIbIO
KaTtana3bl. KHCIOTHBIM OTHETYHIMTEIb, €ro YCTPOHMCTBO M MPUHIUI JeWcTBUA. Peakius
HeUTpaln3anuy OKpalieHHOTo (peHoI(pTaIENHOM PacTBOpa LIEI0YU KUCIOTOM.



B3aumMoeiicTBie pacTBOpa MepMaHTraHaTa W JUXpoMaTa Kajus C pacTBOPOM CyJibpuTa
Hatpus. Ilonydenue ocaaka ruapokcuga meau (1) wim rugpokcuma xenesa (I1) peaxuueit
obOmeHa. PacTBopeHHe MOJIyYEHHBIX OCAJKOB T'MAPOKCHIOB METAIIOB KUCIOTOW. [lomydenue
YIJIEKUCIIOTO ra3a B3aMMO/ICHCTBUEM PacTBOpa KapOoHaTa HATPHUSI C KHCIOTOM.

JlaGopaTopHble omnbIThl. Pa3neneHne cMmecH CyXoro MOJIOKA M PEYHOTO IMECKa.
W3rorosnenue punbTpa u3 GpuiabTpoBaabHON Oymaru wim OymakHou canderku. M3rotosienne
MapJeBbIX MOBS30K KaK CPEACTBA WHAMBHUIYAIbHOH 3alUTHl B MEPUOJ SMUIACMUU TPHIIIA.
N3ydyenue cocraBa W MPUMEHEHUS] CHHTETUYECKUX MOIOIIUX CPEICTB, COACPKAIIMX SH3UMBI.
N3ydenue ycTpoiicTBa 3aKUTaJIKU U €€ TUIAMCHH.

Pacckaszvt no xumuu

Paccka3sbl 00 yuyeHbIX. Boijaromuecs pycckue yuyeHble-XUMHUKU: KU3Hb U JI€ATEIbHOCTh
M. B. JlomoHocoBa, /{. 1. MenzaeneeBa, A. M. bytneposa.

Paccka3bl 00 3JjiemMeHTax W BemiecTBax. MeTawibl: allOMUHUM, XKEI€30, 30JI0TO.
Hewmerannsl: a3ot, Bogopoa. Boga. Xnopua natpus. Kapbonat kanbuus.

Paccka3sbl 0 peaknusix. ®orocunrtes. ['openne. Koppo3us meTanios.

IIpakTHyeckas padora (10MaIHUI SKCTIEpUMEHT) «BhIpaliiBaHiue KpUCTalIOB COIH.

IIpakTHyeckas padora (noMamHuil s3kcriepuMenT) «Kopposust MeTaniony.

Pe3yabTarsl 0CBOCHUSA Kypca.

[To 3aBepmieHnM Kypca XMMHHU Ha 3Tare OCHOBHOTO 00mIero oOpa30BaHUS BBITYCKHHUKH
OCHOBHOM ILIKOJIBI JOJDKHBI OBJIQIETh CIEAYIOIIMMU PE3yJIbTaTaMuU:

JInuHOCTHBIE pe3yJIbTaThl:

- 3HaHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMHU; JOCTIDKEHUH B 00J1aCTH XMMHUHU M KYJIBTYPHBIX TPATUIMNA CBOCW CTpaHBI (B TOM 4YHCIE
HAaYYHbIX); OOIIEMHUPOBBIX JAOCTHKEHHH B OOJIACTM XMMHH;, OCHOBHBIX HMPHUHIUIIOB U IPaBHI
OTHOUIEHUS K TPHPO/IC; OCHOB 370POBOT0 00pa3a KU3HH U 3/0POBbECOCPETAIOIINX TEXHOIOT Ui,
NpaBUJI TOBEIEHUS B YPE3BBIYAMHBIX CUTYallUsX, CBA3aHHBIX C BO3JCUCTBUEM pPa3IMYHbBIX
BEIIECTB; OCHOBHBIX IpaB M OOsg3aHHOCTEH TrpakgaHWHAa (B TOM uwucie o0Oydarolerocs),
CBSI3aHHBIX C JIMYHOCTHBIM, TPO(PECCHOHANBHBIM U JKU3HEHHBIM CaMOOIpE/EICHUEM;
COLIMAJIbHON 3HAYUMOCTHU U COJEpKaHUs NpoeccHil, CBSI3aHHBIX C XUMUEH;

- yygcmeo 2eopoocmu 3a POCCUICKYI0O XUMHUYECKYI0 HAayKy M JOCTHIKEHHUS YYEHBIX;
YBOKEHHE W TPHUHATHE JIOCTHIKCHUH XWUMHUH; JIIOOOBb W OEpeKHOE OTHOIICHHWE K MPHUPOJIE;
yBa)K€HHE U y4eT MHEHUH OKPYXKAIOIIKX K JIMYHBIM JOCTHXKEHHUSIM B U3yUYEHUH XUMUHU;

- npusHauue UEHHOCTH COOCTBEHHOTO 3I0POBBS M 3I0POBBS OKPY)KAIOMINX JIIOACH;
HE00XO/IMMOCTH CaMOBBIPAXKEHMSI, CAMOpPEATU3alli1, COLIMATILHOTO PU3HAHMS;

- 0CO3HAHUe CTENEHH TOTOBHOCTH K CaMOCTOSITEIBHBIM IIOCTYIIKAM H JICHCTBHSIM,
OTBETCTBEHHOCTH 32 X PE3YJIbTaThI;

- nposeneHue  DKOJOTHMYECKOTO  CO3HaHMs, JOOpOXKEIAaTeNbHOCTH, JOBEpUS U
BHUMATEIbHOCTH K JIIOSIM, TOTOBHOCTH K COTPYIHUYECTBY; HHUIIMATUBBI U JIFOOO3HATEIBHOCTH
B M3YYCHHH BEUIECTB M TIPOIECCOB; YOEKIACHHOCTH B HEOOXOTUMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUS IOCTHKEHUN HAYKU U TEXHOJIOTHIA;

- yMeHue YCTaHABJIMBATH CBS3M MEXAY LENbI0O U3YYCHHs] XUMHH U TeM, JUIS Yero 3TO
HYXXHO; CTPOUTH >XKM3HEHHBIE M NMpOo(ecCHOHANbHBIE TUIaHBl C YYETOM YCIEUIHOCTH H3Y4EHUS
XUMHHU ¥ COOCTBEHHBIX IPUOPUTETOB.

MeTtanpeameTHble pe3yJbTaThl:

- UCNONBL308aHUEe PA3TUYHBIX MCTOUYHUKOB XMMHUYECKON MH(OpMAINH; MOIYYCHUE TaKOM
uH(pOpMallnK, ee aHallu3, MOATOTOBKAa Ha OCHOBE ATOT0 aHalM3a HH(GOPMAIIMOHHOTO MPOIYKTA U
€ro Mpe3eHTallNs;



- npumeHeHue OCHOBHBIX METOJOB TO3HAaHUA (HAONIOACHUS, OKCICPUMEHTA,
MOJIETUPOBAHUS, U3MEPEHUS U T.JI.) JUIsl U3yYEHHS] XUMUYECKUX OOBEKTOB;

- UCNONb306aHUe OCHOBHBIX JIOTMYECKUX ONepanuii (aHanus3a, CHUHTE3a, CPABHEHUS,
00001IeHNs, [0Ka3aTeNbCTBA, CHCTEMaTU3alluM, Kilaccupukamuu W Jp.) MOpU  HIy4YECHUH
XUMHYECKUX 00BEKTOB;

- ¢opmynupoeanue BBIBOJOB W YMO3aKJIIOUEHUN U3 HAOMIOACHUA U H3YYCHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEM;

- NPO2HO3UpOBaHUe CBOMCTB BEIIECTB HA OCHOBE 3HAHUS MX COCTaBa M CTPOEHUS, a TaKKe
YCTaHOBJICHUS aHAJIOTHH;

- popmynuposanue uaeH, TUIOTE3 U MyTel NPOBEPKU UX UCTHHHOCTH;

- onpedenenue TeNEH U 3a1a4 y4eOHOW W UCCIICOBATEILCKON JEATETLHOCTH U MyTel MX
JOCTHKECHHUS;

- packpvimue TPUUYUHHO-CJICICTBEHHBIX CBSI3€M MEXIY COCTAaBOM, CTPOEHUEM,
CBOICTBaMH, IPUMEHEHHUEM HAXOKJIECHUEM B MIPHUPOJIC U MOJIyYCHHUEM BRKHEUIITUX XUMHUYECKUX
BEILIECTB;

- apryMeHTanus COOCTBEHHOW TMO3HWIMH U €€ KOPPEKTUPOBKA B XOAE TUCKYCCHH IO
MaTepuaiaM XUMHUECKOTO COJEPKaHMUSI.

IIpeameTHbIe pe3yabTaThl:

B noznaeamenwvnoit cghepe:

3nanue (nonumanue):

- XMMHYECKON CHUMBOJIMKH: 3HAKOB XHMMHUYECKHUX JIIEMEHTOB, (OPMYyNl XHUMHUYECKUX
BEILIECTB, YPABHEHUI XUMUYECKUX PEAKLINIM;

- BOKHEHIINX XUMUYECKUX MOHATUI: BEUIECTBO, XUMHUYECKUW 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAsl MU MOJIEKYJIIpHAs MacChl, MOH, KaTUOH, aHWOH, XMMHUYECKasi CBA3b,
3JIEKTPOOTPULATEIBHOCTh, BaJE€HTHOCTb, CTENEHb OKHUCIECHHS, MOJb,  MOJSpHas Macca,
MOJISIPHBIH ~ 00BE€M, PacTBOPBI, DJJIEKTPOJIUTHI U  HEIJIEKTPOJUTHI, DICKTPOITUTHYECKAS
JUCCOLIMAIUS, OKHCIUTENb U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBIICHHE, TEIIOBOM 2P deKT
pPEaKIHH, OCHOBHBIE TUITbI PEAKIIMI B HEOPraHUYECKON XUMUU;

- GOpMYyITUPOBOK OCHOBHBIX 3aKOHOB M TEOPHI XUMHUHU: aTOMHO-MOJIEKYISIPHOTO YYCHHS,
3aKOHOB COXpPAHEHUSI MAacChl BEHIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOrajapo;
ITepnonuueckoro 3akona JI. 1. MenneneeBa; Teopur CTpOEHUS aTOMa U YYEHHUS O CTPOCHHUU
BEILIECTBA; TEOPUH IIEKTPOJUTHUECKON TUCCOIUALIMU U YUCHUS O XUMUYECKON pEaKIIHH.

Ymenue nazvieamo:

- XUMUYECKHUE IJIEMEHTHI;

- COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPIraHUYECKUX BEILIECTB;

- OpraHWYecKHe BENIecTBa MO uUX (QopMmylie: MEeTaH, dTaH, dTUJICH, AlleTHJICH, METaHOII,
TJIMLEPUH, YKCYCHAsl KMCIIOTA, IIII0K03a, caxaposa.

ObvscHenue:

- (pU3UYECKOTO0 CMBICTA aTOMHOTO (MOPSIIKOBOTO) HOMEpa XHMHUYECKOTO DIIEMEHTa,
HOMEpOB rpynnsl U iepuoa B [lepuonnueckoit cucreme JI.M. MenneneeBa, K KOTOPBIM 3JIEMEHT
MPUHAJICKUT;

- 3AaKOHOMEPHOCTEW U3MEHEHHUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B MPEIEIax MaJIbIX
MIEPUOOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICHINX OKCUIOB U TUIPOKCUIIOB;

- CYIITHOCTH TIPOIIECCA IIICKTPOTUTHICCKON TUCCOIMAIINY U PEAKIIMi HOHHOTO OOMEHa.

Ymenue xapakmepuzosamsn.

- XUMHYECKHE dJEMEHTHI (OT BOJOPOJA M0 KaJbIMs) HA OCHOBE WX IIOJOKEHUS B
[Tepuoanueckoit cucteme xumudeckux 3nemeHToB [[.11. MenneneeBa u 0cOOEHHOCTEH CTPOCHUS
HX aTOMOB;

- B3aUMOCBSI3b MEXY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEOPTAHUYECKUX BELIECTB;

- XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB (OKCUAOB, KUCIOT,
OCHOBaHUH, aM(POTEPHBIX COCTUHEHUH U COTIEH).

Onpeodenenue:

- cocTaBa BEIIECTB 10 UX (popmyam;



- BAJICHTHOCTHU U CTENIEHU OKUCJICHUS AJIEMEHTOB B COCJIMHEHUN;

- BUJIOB XUMHUYECKOMN CBSI3U B COCAMHEHUSX;

- TUTOB KPUCTAJUTMYECKUX PEIIETOK TBEPABIX BEUIECTB;

- IPUHA/JIEKHOCTH BEILIECTB K ONPECICHHOMY KJIACCy COEMHEHNN;

- TUTIOB XUMUYECKHUX PEaKIINii;

- BOBMOXHOCTH MPOTEKaHUS peakliii HOHHOro 0OMeHa.

Cocmasnenue:

- cxeMm crpoeHusi aroMoB ImepBeiXx 20 snemenTtoB llepmoawdeckoi cucremsr JI.M.
Menneneena;

- (hopmyn HeopraHU4EeCKUX COeTMHEHUI U3yUYEHHBIX KIacCOB;

- YPABHEHUI XUMUYECKUX PEAKLIUN.

be3zonacnoe obpawenue ¢ XUMHUECKOM MOCYI0M U 1a00paTOPHBIM 000PYIOBAaHHEM.

IIposedenue Xumuuecko2o IKCnepUMeHma.:

- TOXATBEPXKIAIOLIEr0 XHWMHUYECKHE CBONCTBA H3YyYEHHBIX KJIACCOB HEOPTraHWYECKHUX
BEILIECTB;

- MIOATBEPKIAIOIIET0 XUMUYECKUN COCTAB HEOPIraHUYECKUX COCIMHEHUN;

- 0 TOJIYYCHHUI0, COOMPAHWIO W PACIIO3HABAHHWIO Ta3000pa3HBIX BEIIECTB (KHUCIOPOJA,
BOJIOPO/Ia, YTIEKUCIIOTO ra3a, aMMHUaKa);

- 10 OMPENETICHUI0 XJIOPHUA-, CyibdaT-, KapOOHAT-MOHOB M MOHA aMMOHHUS C TOMOIIIBIO
KAueCTBEHHBIX PEAKIUH.

Buviuucnenue:

- MaccOBOM JIOJTM XUMUYECKOTO 3JIeMEHTa Mo (PopMysie COeTUHEHNUS;

- MacCOBOM JI0JI BEILIECTBA B PacTBOPE;

- MacCbl OCHOBHOT'O BEIIECTBA 10 U3BECTHOM MacCOBOM J0JI€ IPUMECEil;

- 00BEMHOM J0JIM KOMIIOHEHTA I'a30BOM CMECH;

- KOJINYECTBA BEUIECTBa, 00BbeMa MIIM MAacChl BEIIECTBA M0 KOJIMYECTBY BELIECTBA, 00bEMY
WJIM MAacCe peareHTOB WM MPOAYKTOB PEaKIINH.

Hcnonvzosanue npuobpemeHnHvlX 3HAHUN U YMEHUU 8 NpaKmuyeckou OesmerbHOCmu U
NOBCEOHEBHOU HCUSHUL!

- Juis 6e30mMacHOro OOpalleHus C BEeIECTBAMHU U MaTepHuaiaMH B MOBCEAHEBHOW KHU3HU U
TPaMOTHOTO OKa3aHUs MEPBOI MOMOIITU TIPU 0KOTaX KUCIOTAMH U IIET0YaMU;

-JI7151 OOBSICHEHUSI OTACTBHBIX (PaKTOB U MPUPOIHBIX SIBICHUN;

- ISl KpUTUYECKOM OIICHKH MH(OpPMAIMU O BEIIECTBAaX, UCIIOIB3YEMBIX B OBITY.

B ueHHOCTHO-OpHEeHTALMOHHOM cdepe

Ananuz u oyenxa NOCIEACTBUI AJISl OKPYKAIOIIEH cpebl OBITOBOM M MPOU3BOJICTBEHHOU
JESITEIbHOCTH YeJIOBEKa, CBA3aHHOM C MOTYYeHHEM U TIepepaboTKOM BEIIeCTB.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ WCIONB30BAHHEM HArpeBaHUs, OTCTaWBaHUs, (UIHTPOBAHMUS,
BBITIAPUBAHUS, TIOJIYYCHHS, COOMpaHUs, PACMO3HABAHHWS BEIIECTB, HW3TOTOBIICHUS MOJENEH
MOJIEKYJL.

B cepe Oe3omacHoCTH KU3HEAESATEIbHOCTH

- coOnmoOeHue TIpaBWJI TEXHUKA O€30MAaCHOCTH TMPH TPOBEACHHH XHUMHUYECKOTO
IKCIIEPUMEHTA;

- OKa3aHue TIepBOI TOMOILH MIPH OKOTaAX, Ope3ax U XMMUYECKUX TpaBMax.

TemaTnuyeckoe NJIaHMPOBaAHUE

HaumeHoBaHue pa3jaesioB, TeM Kouu4yecTBO 4acon DyekTpoHHBIE (LM (PpPOBLIE)
o0pa3oBaTeJbHbIEC pecypchl

Tema 1. XuMus B ieHTpe 11 bubnuoreka [IOK
€CTECTBO3HAHUS




Tema 2. MaTeMaTHKa B XUMUH 9 bubmuoreka IIOK
Tewma 3. SIBnenus, 11 Bubnmnoreka [IOK
MIPOUCXO/ISIINE C BEIIECTBAMU

Tema 4. Paccka3zbl o Xumuu 3 bubnuoreka [JOK
HUTOro: 34




KaneHnpapHo-TemaTuyeckoe nnaHMpoBaHue
YPOKOB XMMUM B 7 Knacce (nponeneBTM4eCcknm Kypc) «BesegeHne B xumuio»

Ne
YpoKa

Yuebnan
Heoens
(YH)

Mama
(nnan)

Hama

(pakm)

Tema ypoxa

OcHoeénble 6U0bl OeasmenabHOCU
ooyuarowuxcs
(na ypoene yuednvix oeiicmeuii)

Tema 1. Xumus B ueHTpe ecrectBo3Hanus (11 yacon)

1

1 VH

XHUMUS KaK 4acThb
€CTECTBO3HAHUSL.
[Ipenmer xumuun

Humezepuposams dacTHBIE TIPEIMETHEIC
3HAHUS B CHCTEMY 3HAHUH O €CTECTBEHHOM
MHpE.

ObvscHamb TUAEKTUKY B3aMMOOTHOIICHUH
YeIIOBEKA U TPUPOJII, WILTFOCTPHPOBATH €€
puMepamu. Xapaxmepuzoeams MpeaMeT
XUMUHU. Paznuuams Tena v BenecTna.
Xapaxkmepuzosams CBOWCTBA BEIIECTB KaK
WX UHIUBUAYaJIbHBIC PHU3HAKH.
Yemanasnusams puanHHO-CIIEACTBEHHBIE
CBSI3U MEKIY CBOHCTBAMH BEIIECTB U
obmacTsamu ux nmpuMeHeHus1. Onucwvlgams
CBOWCTBA HEKOTOPBIX BEIECTB I10
OTIpeNIeIIEHHOMY TUIaHY C TIOMOIIBIO
pycckoro (poIHOTO) S3bIKa

2VH

HaOmronenue u
IKCIIEPUMEHT KaK
METOAbI I/I3y‘-IeHI/I$I
€CTECTBO3HAHUS U
XUMHUHU

Xapaxmepuzoeams OCHOBHBIE METO/IbI
H3yYCHUS €CTECTBO3HAHUS: HAOJIOICHHUE,
THIIOTE3Y, SKCIICPUMEHT.

IIpeonazams cnocoObl GUKCHPOBaHUS
pe3ynbTaToB dKCnepuMenTa. Habaooams 3a
TOPCHUEM CBEYH U U3)4amb CTPOCHUE
wiameHu. Qopmyauposans NpaBuiIa
ONITHMAJILHOTO HATPEBAHHUS C
HCIOJIb30BaHueM TutaMenn. Cobiodam
MpaBuIia TEXHUKH 0E30MacHOCTH Ipu paboTte
C HarpeBaTeJIbHBIMU ITPUOOpaMHU

3 VH

IIpakTnueckas padora Ne 1. 3HaKkoMCTBO ¢
nabopaTopHbIM 000pynoBaHueM. [IpaBuiia TEXHUKH

0€e30I1aCHOCTH

4 VH

IIpakTnueckas padora Ne 2. HaGmoieHue 3a ropsueit
cBe4OM. YCcTpolcTBO M paboTa CIUPTOBKU

5 VH

MogenupoBanue

O0vsicHAMb, YTO TAKOE MOJEIb.
Knaccuguyuposams moznenu Ha
MaTepI/IaJ'H)HBIe U1 3HAKOBBIC.

IIpueooums IPUMEPHI PA3TUYHBIX THIIOB
MOZEJIEN, UCTIONBb3YEMBbIX ITPU U3YYEHUH
PAa3IHYHBIX €CTECTBEHHOHAYYHBIX
MIPEIMETOB

6 YH

XUMHYECKHUE
3HAKU U

(hopmyibt

Tlepesooumsb Ha3BaHUSI XUMUUECKHX
9JIEMEHTOB B CUMBOJIBHYIO CHCTEMY 3HAKOB
1 Ha000POT.

Xapaxmepuzosams XuMUUeCcKre GOPMYJIBI
KaK 3HAKOBBIE MOJIENIH COCTaBa XUMHYECKUX
BEILECTB.

Paznuyams THIEKCH U KO3 UIIESHTHI.
Coobujams ¢ TOMOIIBIO PYCCKOTO SI3BIKA
nH(pOpMaIINIO, KOTOPYIO HECET XUMHUYECKHI
A3BIK: 3HAKU U hopMyIsl. Mooderuposams
MOJIEKYJIBI XHMHYECKHX BEIIECTB

7VH

Xumus ¥ pU3HKa

06'b}lCH}Zmb, 4YTO TaKOC aTOM, MOJICKYJa,
HOH.

Xapa1<mepu306amb KPUCTATLTIMYECKOC
COCTOSIHUC BCUICCTB U KPUCTAJUIMICCKUC

10




peLIeTKH.
Apeymenmuposams peanbHOCTh MOJICKYJT
SBIIEHUSAMU TP PY3UH 1 OPOYHOBCKOTO
JBHKCHHSL.

Mooenuposams GPOYHOBCKOE IBHKCHUE
onucyI8ams 3Ty MOJICIb

8 VH

ArperatHble
COCTOSIHUSA
BEIIECTB

Xapaxmepuzosams ra3000pa3Hble, KUIKUE
U TBEP/bIC BEIICCTRA.

Paznuuame kpucTanmuueckue u aMopQHbIC
TBEpIIbIC BEIECTBA; (PU3MICCKHE U
XUMHUYECKHE IBICHUS. Yemanaenueamo
B3aMMOCBSI3H MEXK]y MIEPEX0TaMuU
arperaTHbIX COCTOSIHUI OJJHOTO BEIIECTBA.
Habnooams XMMHAYECKHHA IKCTICPUMEHT,
ONUCLIBAMb €TO U 0elamb 6bl600bl Ha ETO
OCHOBE

9VH

Xumus u
reorpadus

Xapaxmepu3zoeams TEOIOTUIECKOEC
CTPOCHHE IIIIAHETHI 3eMIISL.

Pa3znuuams MUHEpATHI ¥ TOPHBIC TIOPOIHI;
MarMaTH4YecKHe U 0CaJl0uHbIe TIOPOABIL.
H3yuams cocTaB rOpHOU MOPOJIBI C
MIOMOIIIBIO ONITHYECKUX IMPUOOPOB

10

10 YH

XUMUS U
ounoJIoTuA

Yemanaeaueams MexxIIpeIMETHBIE CBA3U
MeX1y OnoJyorueil u XuMuei Ha OCHOBE
XUMHUUYECKOI0 COCTAaBA KJIETKHU.
Knaccuguyuposame BemecTBa KI€TKH U
OIHUCBIBATh UX POIb B HEML.
Xapaxmepuzosams OHOTOTHIECKYIO POIIh
BOJIBI.

Onucvisams siBIEHUE POTOCHHTE3A U
PAackpuléams poib XJI0POGHIIIa B 3TOM
npolecce.

Xapaxmepuzoeams 6MOIOTHIECKYIO POIIb
BaXKHEHIINX KJIACCOB OPraHUYECKUX
COEIMHEHUH JUIS )KU3HENEATEIbHOCTH
OpIraHU3MOB.

OKCIEepUMEHTAIBHO 00KA3bI6AMb HATNIUE
T€X WM UHBIX OPraHUYECKUX COCAUHEHUH B
PACTUTENBHBIX KJIETKAX

11

11 VH

KauecTtBeHHEbIE
peaKuuu B XUMUHU

Ob6vsacHamy, 9TO TaKOE Ka4eCTBEHHbIE
peaxIyy U aHATUTHIeCKuH 3 dekT.
Paznuuams onpenernsieMoe BEIECTBO U
PEaKTHB Ha HETO.

IIposooumsb Ka4eCTBEHHYIO PEAKIIHIO Ha
YIJIEKUCTIBII Ta3.

Onucviéams Ka4eCTBEHHYIO PEaKIUIO Ha
KUCIIOPOJ

Tema 2. Matemaruka B xumuu (9 yacoB)

12 12 VH OTHocUTEeIbHbIE Ob6vscHamyp, 9TO TAKOE OTHOCUTENbHAS
aTOMHAS U aTOMHAas Macca U OTHOCHUTEIbHAsI
MOJIEKYJISIpHas Macca.
MOJCKy ApHas Onpedenamb OTHOCUTENBHYIO aTOMHYIO
pe y Y
MaccCel maccy 1o Tabmutte J[. . Menneneesa.
Paccuumviéams OTHOCUTENBHYIO
MOJIEKYJISIPHYIO MacCy BELIECTBa 0 ero
¢dopmyne
13 13 VH MaccoBas gois Xapaxmepuzoeams MaCCOBYIO JIOMIO

XUMHUYECCKOI'O
JJEMEHTa B
CII0KHOM
BEIIIECTBE

XUMHNYCCKOI'0 3JICMCHTA B CJII0OKHOM
BCLICCTBC U paccHdumvlieams €€ 110 €ro

hopmyite
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14 14 VH

YucTele BelecTBa
U CMecH

Pasznuuams qucThIe BEmeCTBa U CMECH,
TOMOT'€HHBIE U T€TePOTreHHbIE CMECH.
TIpusooums IpuMEpBI CMECeil Pa3InIHOTO
arperaTHoOro COCTOSIHUS U OTIMCHIBATh UX
POJIb U 3HAYEHHUE.

Hccnedoeamv cocTaB OBITOBBIX,
KYJMHAPHBIX U XO3IUCTBEHHBIX CMECEH MO
STHKETKaM

15 15 VH

O0beMHas 1004
rasa B CMECH

Xapaxmepuzosams 00bEMHYIO IOJTO
KOMITOHCHTA ra30BOii CMECH U
PacCUUTHIBATH €€ 10 00bEMY 3TON CMECH.
Onucvleams 00BEMHBIN COCTAB
aTMoc(epHOro BO3/yXa U NOHUMAMb
3HaYE€HHUE MTOCTOSHCTBA ITOr0 COCTaBa IS
3I0POBBS

16 16 VH

MaccoBas gois
BEILIECTBA B
pacTtBope

Xapaxkmepuzosams MacCOBYIO JTOJIIO
BEILIECTBA B PACTBOPE U PACCUUTHIBATH €€ 110
Macce pactBopa. [lpednacams apyrue
MOTU(DHKAIIMOHHBIC PACUCTHI C
HCITOJIb30BAaHUEM DTHUX ITOHSATUH

17 17 YH

IIpakTnueckas padora Ne 3. [IpurotoBneHue pactBopa

C 3aJIaHHOM MaccoOB

Ol 10JIel paCTBOPEHHOr'0 BEIIECTBA

18 18 YH

MaccoBas nonsa
npuMecen

Pasznuuams yucToe BEIIECTBO U BEIISCTBO,
coneprkaniee npumecu. KoiamuecTBeHHO
Xapakmepu3o08anib MaCCOBYIO JIOJTO
npuMecH (W) B 00pasiie NCXOTHOTO
BemiecTBa. /Ipou3800ums pacdeT MacChl
OCHOBHOT'O BEIIIECTBA II0 MACCE BEIIECTBA,
COJIEPIKAIIETO ONPEICICHHYI0 MAaCCOBYIO
JIOJTFO TIpAIMEceH, U IpyTHe
MOAU(DUKAITMIOHHBIE PAaCUEThI C
HUCIOJIb30BAaHUEM DTUX MMOHSATHH.
Hccnedosams 110 3ITUKETKAM COCTaB
HEKOTOPHIX OBITOBBIX U (PapManeBTHUECKUX
MpenapaToB, COIEPKAITNX OMPEIEIICHHYIO
JIOJIIO0 TPUMeEcer

19 19 VH

Pemenune 3amad n
YIPA)KHEHUH 110
TeME
«Maremaruka B
XHMHH)

Pewams 3anaun 1 ynpaxHeHUs IO TEME.
Onpedensims POOEIBI B INYHBIX 3HAHUAX U
pacyeTHBIX YMEHUX. Boicmpausamo
00pa3oBaTeNbHYIO TPACKTOPHIO IS
JMKBHUAALMH 3TUX POOETIOB U MOITyUCHHUS
KETAEMOro pe3yJsbTara

20 20 YH

Kounrpoasnas padora Ne 1 nmo teme «MaremaTuka B

XUMHN

Tema 3. SIBeHusi, npoucxoasimme ¢

BemecTBamu (11 yacos)

21 21 VH

Pazgenenne
CMeceH.
Crioco0bl
pazneneHus
cMmeceit

O6vsacnams PU3NUECKYIO CYITHOCTB,
JIeXKALIYIO B OCHOBE pa3JielieHHs cMecel U
OYHCTKH BEILECTB.

Xapaxmepuzoeams POCTEHUIIINE CTIOCOOBI
pasJielieHns: CMecei: MpocenBaHue,
pasJielieHne cMecei OPOIIKOB JKele3a U
Cepbl, OTCTauBaHUE, ICKaHTAIHs,
HeHTpuyrupoBaHue, pasaesieHue ¢
TIOMOIIBIO JAETUTEIHHON BOPOHKH.
Habmooams XuMuUdecKuii SKCIIEPUMEHT,
OITMCHIBATH €T0 U JIENaTh BBIBOJIBI HA €TO
OCHOBE.

Ilpeonazame ciocoObI pa3eieHust CMECH
CYXOr'0 MOJIOKA U PEYHOTO IecKa U
AKCIIEPUMEHTAIILHO 100MBEepHcOams
HCTUHHOCTH MPEJJIOKEHHOT0 crocoba
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22 22 VH dunbTpoBaHUE Xapaxmepuzosams criocod GUILTPOBaHUSI.
Hszeomasrueames OyMaxHblii QUIBTP U
cobupams yCTAaHOBKY JUTS (DUITBTPOBAHIISL.
Ipusooums npUMeEpbI NCTIOIH30BAHUS
OBITOBBIX M MIPOU3BOJICTBCHHBIX (PHIIBTPOB.
Tonumams BaXHOCTh HCIOJIb30BaHUS
MapJIeBBIX MOBS30K KaK CPEICTBa
WHIUBHUYaIbHOMN 3aIUTHI B IEPUOJT
SMHIEMUM TPUIIA U U3TOTABIMBATH UX

23 23 VH Aﬂcop6]_[p[;{ ObwvsicHsmb, 94TO TAKOE aICOPOIUH U
ayzcopbentsl. Xapakmepuzoeamb
azicopOmpyIOIIIe CBOMCTBRA
AKTHBUPOBAHHOTO YIJISl M €r0 MPUMEHEHHUE
Ha ATOil OCHOBE B OBITY, HA MPOU3BOJICTBE U
B BOGHHOM jiejie. Onucvléams yCTPOHUCTBO
MIPOTHUBOra3a

24 24 VH I[I/ICTI/IJIJI?IIJ;I/ISI ObvscHAMb, 9YTO TaKOE JUCTUJUISAIUS U
JUCTUJUTUPOBaHHAsI BOAA, ONUCHIBATND
00J1acTu ee MPUMEHEHHUSI.
Xapaxmepuzosamb KPpUCTAITU3ALUIO.
Cobupamp yCTaHOBKY U1 BBITaPUBAaHUS
pacTBopoB. Onuceiéams NEPEroHKY HEPTU U
(paKIMOHHYIO MEPETOHKY XKUIKOTO BO3/IyXa

25 25 VH OO6cyxneHre pe3yabTaToB MPAKTHYECKOH padoThl

Ne 4, BeipamyBaHue KPUCTAILIOB COJIM (JOMAITHUMA
OTIBIT)
26 26 YH IIpakTuyeckas padora Ne 5.
OuncTKa MOBapeHHOM COJIU
27 27 VH XUMHYECKHAE ObvscHAmMb, 9YTO TaAKOE XUMUYECKast
peaxiuu. peaxius.
Xapaxmepuzosams yCIOBHs TEUSHUS U
Vcenosus -
TpPEKpaIeHUsS XUMUICCKUX PEaKIIHIA.
NPOTCKaHUA H Habnooams XMMUYeCKHUN 3KCTIEPUMEHT,
IMpeKpaliCHuA OIMCBIBATH €0 MU JA€JaTh BBIBOJILI HA €T0
XHUMHYSCKHX OCHOBE.
peaxIuit Hccnedosams cocTaB v IPUMEHEHUE
CHHTETHYECKHX MOIOIIHX CPEICTB,
COJIePIKAIIMX YH3UMBI, 10 STUKETKaM U B
MPOIIECCE BBHITIOJIHEHNUS IOMAIITHEH CTUPKU
28 28 VH HpH3HaKI/I Xapaxmepuzoeams NpU3HAKU XUMHYECKUX
XHUMHAYECKHIX peaxuwii. Habnrooams XUMHYECKUHA
N 9KCIIEPUMEHT, OMUCHIBATH €r0 U JENATh
peaknuii
BBIBO/IbI Ha €70 OCHOBE. M3yuamu
YCTPOMCTBO 3aKUTAJIKK U €€ I1aMs
29 29 VH OO6cyxaeHne pe3ylbTaTOB NPAKTHYECKOH padoThl
Ne 6 «M3ydenwue mporiecca KOppo3uH Keje3a»
(IoMaIIHuM OTIBIT)
30 30 YH 0O060011IeHE U Buinoaname 3a1anus u ynpakHeHuUs 10
aKTyalu3anus Teme.
o Onpedensime POOEIBI B INYHBIX 3HAHUAX U
3HAHUU 110 TECMC
pacyYeTHBIX YMEHUSIX.
«IBnenus, Bvicmpausams 0bpa3oBaTenbHyO
MMPOUCXOAAIINEC C TPACKTOPHIO JJIs JIMKBUAAUHN 3TUX
BENIECTBAMMY. MPOOEIIOB U MOJTY4EHHS HKEIAeMOT0
IMoaroroska K pesyJibrata
KOHTPOJIbHOU
pabote No 2
31 31 YH KountpoabsHnas padora Ne 2 o teme «SIBnenus,

MPOUCXOAAIINC C BEHICCTBAMU )
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Tema 4. Paccka3sbl o xumuu (3 yaca)

32 32 VH YueHnnueckas koH(pepeHuus «Bpiiaromuecs pycckue
y4eHbIe-XUMUKN». O )XKU3HU U AesTeapHocTd M.B.
Jlomonocoga, /I.1. Menneneesa, A.M. bBytneposa

33 33 YH Kounkypc coobmenuit yuammxcst «Moe rodumoe
XUMHYECKOE BEIIECTBO» 00 OTKPBITUH, MOTYICHUN U
3HaYCHUU BBIOPAHHOT'O XUMUYECKOTO BEIIECTBA

34 34 YH Konkypc yueHHUECKUX TPOEKTOB, OCBSAIICHHBIN
UCCIICIOBAHMSIM B 00JIACTH XMMHUYECKUX PEaKIuii

OCHAUJEHUE YYEBFHOI O I[IPOLIECCA

YMK «Xumus. 7 kaace»

1. Xumus. BBoansiii kypce. 7 kmacc. [Iponenerudeckuii kype (aBropsl O.C. 'aGpuensiy,
N.I". Octpoymos, A.K. Axiebunun). 160 c.

2. Metomuueckoe nocoowme. 7 kiacc (aBropsl O.C. I'abpuensia, I'.A. llunapesa). 208 c.

3. Pabouas Terpaap. Xumus. 7 kiaacc (aBtopsl O.C. I'abpuemnsn, I'.A. Illunapesa). 112 c.

4. ITpaktukym. 7 knacc (aBropsl O.C. 'abpuensn, 1.B. Axcenosa). 80 c.

HUHDOOPMALIMOHHBIE CPEJ[CTBA

HuTepHeT-pecypchl HA PyCCKOM sI3bIKe

1. http://www.alhimik.ru TIpeacraBieHbl pyOpUKH: COBETHl AOUTYPUCHTY, YYUTEIIO
XMMHUH, CIPAaBOYHUK (OYEeHB OOJbIIasi MOAOOpKa TAaOJHII U CIPAaBOYHBIX MaTEPHAJIOB), Becemast
XHMMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUM ).

2. http://lwww.hij.ru XXypHan «XuMust 1 )KU3HB)» MOHATHO U 3aHUMATEIIFHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO TIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIi KypHAN «XUMUKHA H XUMHS»,
B KOTOPOM TMPEJCTABICHO MHOXECTBO OIBITOB 10 XHMHH, 3aHUMATENIbHOW WH(OpMaIuy,
TIO3BOJISIIONIEH YBIICUb YIYEHUKOB IKCTIEPUMEHTAILHON YacThIO PEeIMETa.

4. http://c-books.narod.ru BeeBo3morkHast auTeparypa mo XuMHuH.

5. http://www.drofa-ventana.ru MizBectHoe n3aaTenscTBoO y4eOHOM auTepaTypsl. HoBHHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHHUT 110 XHMHH.

6. http://1september.ru Xypnan mis yauteneir u He TonbKo. bonbioe kommyecTBo padboT
YYCHUKOB, B TOM YHCJIC M UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIA IMOpPTal  CO
CCBUTKaMH Ha 00pa30BaTeIbHbIC CAUTHI 10 XUMHH.

8. www.periodictable.ru C6opHuK crareit 0 XUMUYECKUX JJIEMEHTax,
WUTFOCTPUPOBAHHBIN KCIIEPUMEHTOM.
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