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IHosicuuTenbLHAA 3aHCKA

Hacrosimass pabouasi mporpamMma COCTaBlieHa Ha OCHOBE CIEAYIONIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- @enepanbublii 3akoH Poccuiickoit ®enepamyu ot 29 nexadbps 2012 r. Ne273-d3 "O06
obpazoBanuu B Poccutickoit @enepanun’;

- @enepaybHBI TOCYAapCTBEHHBIH 00pa30BATENbHBIM CTaHAAPT OCHOBHOTO OOMIETO
obpaszoBanus (IIpukaz MunucrepcTtBa oOpazoBanus u Hayku P® ot 17 nmekabps 2010 r.
Nel1897);

- Ilporpamma pa3Butuss U (HOpPMUPOBAHMSI YHHUBEPCAIbHBIX YUE€OHBIX JEHCTBUH IS
OCHOBHOT'O 001IIero 00pazoBaHMs;

- Konudukarop »s1emMeHTOB conepkaHus U TpeOOBaHMI K YPOBHIO TMOATOTOBKHU
00yJaromurXxcsi, OCBOMBIIIMX OCHOBHBIC 00II€00pa30BaTEIbHBIC POTPAMMBI OCHOBHOTO OOIIETO
o0OpasoBaHwus, A MPOBEJACHUS TOCYAApPCTBEHHOM (MTOrOBOM) arTecTanuu (B HOBOH (hopme) 1Mo
XUMUH;

- @enepalbHblil TepeyeHb Y4YEOHUKOB, PEKOMEHIYEeMBIX K HCIOJIb30BAaHUIO IPHU
peamu3ani  MMEIOMIMX TOCYIAapCTBEHHYIO aKKPEAMTAIMI0 O0O0pa3oBaTEIbHBIX IPOrpamMm
Ha4yaJIbHOTO O0OIIero, OCHOBHOTO o0miero, cpemnero o6mero ooOpaszoBanms Ha 2019-2020
y4eOHbIi roj (mpuka3 Munnpocseierus PO or 28 nekadps 2018 roma Ne345);

- Pabouas mporpamma x jauanun YMK O.C. I'abpuensna. Xumust 7-9 xmaccel. Mocksa,
Hpoda, 2017,

- YueOusiit mnan MbOY

- [Tonoxenue o paboueit nporpamme MBOY

- YeraB MBOY «Jlo6pomunckast CHI»

B cooTrBeTcTBUM ¢ y4eOHBIM IUIAHOM Ha U3y4eHUE XMMUU B 7/ Kilacce oTBoAMTcs 1 yac B
Henento, 35 acos B roa. [Iporpamma u paccunrana Ha 35 gacoB B rox (1 yac B Heneno).

OCHAUJEHHUE YYEBFHOI O [IPOLIECCA

YMK «Xumus. 7 kaace»

1. Xumus. Bronubrit kypc. 7 kimace. Ilponenesruueckuii kypc (aBropsl O.C. 'abpuensiH,
N.T". Octpoymos, A.K. Axne6bunun). 160 c.

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

3. Pabouas Terpans. Xumus. 7 kinacc (aBropsl O.C. I'abpuensy, I'.A. [llunapesa). 112 c.

4. Ilpaktukym. 7 xnacc (aBropsl O.C. I'abpuensin, 11.B. Akcenosa). 80 c.

HUHDOOPMALIMOHHBIE CPEJ[CTBA

HNuTepHeT-pecypcbl Ha PyCCKOM sI3bIKE

1. http://www.alhimik.ru TIpeacraBieHbl pyOpUKH: COBETHl AOUTYPUCHTY, YYUTEIIO
XMMHUH, COPAaBOYHUK (OYEeHB OOJIbIIasi TOAOOpKa TAaOJHII U CIIPAaBOYHBIX MaTEPHAJIOB), Becemnast
XHMMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEJICHUM ).

2. http://lwww.hij.ru XXypHan «XuMusi 1 )KU3HB)» MOHATHO U 3aHUMATEIILHO PACCKA3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOUT B HAYKE U B MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KXypHAI «XUMUKA U XUMHS»,
B KOTOPOM TMPEJCTABICHO MHOXECTBO OIBITOB MO XHMHH, 3aHUMATEIbHOW HWH(OpMaIny,
TI03BOJISIIONICH YBIICYb YYEHUKOB IKCIIEPUMEHTAILHON YacThIO MPEIMETa.

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

5. http://www.drofa-ventana.ru Mi3zBecTHoe n3aaTenscTBO y4eOHOM auTepaTypbl. HoBHHKH
HAYYHO-TIOMYJIIPHBIX M 3aHUMATEIbHBIX KHHUT 110 XHMHH.

6. http://1september.ru Xyphnan s yauteneir u He TonbKo. bonbioe KommyecTBO padboT
YYCHUKOB, B TOM YHCJIC M UCCIIEIOBATEILCKOTO XapaKTepa.

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

8. www.periodictable.ru C6opHuK crareit 0 XUMUYECKHUX JJIEMEHTax,
WUTIOCTPUPOBAHHBIH SKCIIEPHMEHTOM.
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O0BbeKTHI y4eOHBIX IKCKYPCHid

1. Myseu: MUHEpaJOTUYECKHE, KPAeBEAUECKHE, XYI0KECTBEHHBIS, MTOTUTEXHUICCKHIA.

2. JlaGopatopuu: y4eOHBIX 3aBEJCHHM, arpoXxumiaadbopaTopud,  IKOJIOTHYECKHE,
CaHAIHIEMUOJIOTHUECKHE.

3. AnTeku.

4. TIpou3BOACTBEHHBIE OOBEKTHI: XUMHUYECKUE 3aBOIbI, BOJOOUYMUCTHBIC COOPYKEHHUS U
JIpyrue MeCTHbIE TPOU3BOICTBA.

B cootBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOT'O OOIIET0 00pa30BaHUS 21AGHLIMU UeAAMU TIKOJIHLHOTO XMMHUYECKOTO 00pa3oBaHUs
SBIISIIOTCS:

® gopmuposanue y OOYHAIOIIUXCS CHUCTEMbl XUMHYECKMX 3HAHMM Kak KOMIIOHEHTa
€CTECTBCHHOHAYYHbIX 3HAHUH;

® pazeumue TUYHOCTU OOYYAIOUINXCS, WX WHTEJUIEKTYaJbHBIX M HPABCTBEHHBIX KadyeCTB,
dbopMupOBaHHE TyMaHHUCTUYECKOIO OTHOIIEHUS K OKPYXKAIOLIEMy MHUPY M DKOJIOTUYECKH
1EJIECO00PA3HOTO MOBEACHUS B HEM;

® noHuMaHue OOYYAIOIIUMUCS XWMHUH Kak IPOU3BOAMTENBHOM CHIIBI OOIIeCTBA M Kak
BO3MOXKHOH 00actu Oyaymie npodecCHOHAIBHOMN IeITeIbHOCTH;

® pazeumue MBIIUICHUS OOYYaIOIUXCS MOCPEICTBOM TaKUX IO3HABATEIBHBIX YUEOHBIX
JeicTBUi, KaKk yMeHue (GopMynupoBaTh MpoOIeMy U THIIOTE3Y, CTABUTH LEH U 3a/1a4H, CTPOUTh
IUIaHbI JOCTHUIXCHUA Heneﬁ N PpCHICHUA IIOCTABJICHHBIX 3ala4y, OIPCACIIATL IIOHATUA,
OTpaHUYMBATH UX, OMHCHIBATh, XapaKTEPU30BaTh U CPAaBHUBATH;

® NOHUMAHUe B3aUMOCBS3M TEOPHUH M TMPAKTHKH, YMEHHE MPOBOAUTH XHUMHUYECKUI
SKCIICPUMCHT U Ha €ro OCHOBEC [1€JIaTb BbIBOAbI U YMO3AK/IIOYCHH.

Jns  pocTkeHUs JTUX Ielell B Kypce XHMHH Ha CTYIIEHH OCHOBHOTO OOIIEro
00pa30BaHUs PEIIAIOTCS CICAYIOIUE 3aJa4M:

- opmupyromcs 3HAHUSL OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DAKTOB, TMOHATHUH,
XUMHWYCCKHUX 3aKOHOB U TCOpI/If/'I, BBIPAKCHHBIX TOCPEACTBOM XUMHUYCCKOI'O A3bIKaA,

- pazeusaromcs ymeHusi HaOMIOAATh U OOBACHATh XUMUYECKUE SIBICHUS, POUCXOASIIUE B
pUpOJIe, TaOOPATOPHBIX YCIOBHUAX, B OBITY M Ha IPOU3BO/ICTBE;

- npuobpemaromcs cneyudanvhvle YMeHus U Haevlku MO 0e30lacHOMYy OOpallleHHIo ¢
XUMHUYCCKUMM BCHICCTBAMU, MaTCpUaAJIaMU U ITPpOLICCCaMU;

- opmupyemcs 2ymanucmuyeckoe omuouieHue K Xumuu KakK TPOU3BOJUTEIHHON cuile
00111ecTBa, C TOMOIIBIO KOTOPOH pelatoTcst riao0anbHbIe MPOoOJIeMbl YeJIOBEUECTBA,

- ocywecmensiemcs uHmezpayus XUMHYECKOM KapTUHBI MHUpPa B €IUHYIO HAYYHYIO
KapTUHY.

O0mas xapakTepucTHKa y4e0HOro Kypca

JlanHas pabodas mporpaMma MO XUMHHM OCHOBHOIO 0OILIero oOpa3oBaHUs pPacKphIBaeT
BKJIaJ] y4eOHOT0 IpeMeTa B IOCTHIKEHUS 1IeJIeld OCHOBHOTO OOIIEr0 00pa30BaHUs U ONPEIeIiseT
Ba)XHEHIIINE COep)KaTeNIbHbIE JIMHUY NTpeIMeTa:

® «geujecmeo, cmpoenue geujecmeaay - COBpEMEHHBIE MPEJICTaBIEHUSI O CTPOCHUHU aToMa U
BemecTBa Ha OCHOBe Ilepmommyeckoro 3akoHa W [leprmogmyeckol CHUCTEMBI XHMHYECKHX
anemeHToB JI.MI. MenzeneeBa, yd4eHHs O XMMHYECKOH CBS3M M KPUCTAUIMYECKOM CTPOCHHUU
BEIIIECTBA;

® (XuMuyeckas peakyusy - 3HAHUS O MPEBPAIIECHUAX OJHUX BEIIECTB B APYTHe, TUIIOJIOTUN
XUMHUYECKHX PEaKIUi, yCIOBUAX UX MPOTEKAHUS U CIIOCO0aX yIpaBiIeHHUs UMHU;

® (MemoObl NO3HAHUA XUMUUY - 3HAHWS, YMEHUS U HaBBIKM HKCIIEPUMEHTAJIbHBIX OCHOB
XUMHHU JId  TOJYYEHUA W U3YUYCHUA CBOMCTB BaKHEHIIINX Hpe)ICTaBHTeHCﬁ KJIaCCOB
HEOPraHMYECKUX COEIMHEHU;

® (NPOU3BOOCMBO U NPUMEHEHUE Gelyecmsy - 3HAaHUE OCHOBHBIX 00J1acTell IPOU3BOACTBA U
NPUMEHEHHS BOKHEHIINX BEIIECTB, a TAKKE OMBIT OE30MIaCHOTO OOpallleHHsI C BEIIeCTBAMH,
MaTepHajaMM U IPOoLecCaMM, UCTIONb3YEMBIMH B OBITY U Ha MIPOU3BO/ICTBE;
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® (A3bIK XUMUU» - ONIEPUPOBAHUE CUCTEMOM BAKHEHILIMX XUMHUYECKUX IMOHATHH, 3HAHUE
XUMHYECKOH HOMEHKJIATYphl, a TaKKe BJIaJIeHUE XUMHUYECKOW CHMBOJIMKOW (XMUMHUYECKUMU
dbopMynaMu U ypaBHEHHSIMH ),

® (KOIUYeCmBeHHble OMHOWEHU 6 XUMuu» - YMEHUE IPOU3BOJIUTH pacyeThl IIO0
XUMHUYECKUM (OpMysaM U ypaBHEHUSIM.

MecTo npeamera B y4eOHOM ILJIaHe.

@enepalibHbIl  TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIA  CTAaHAAPT  MpPEAyCMaTpHUBAET
U3Y4YEeHHE Kypca XMMHUU B OCHOBHOH IIKOJE€ KaK COCTaBHOM YacTH MNpeAMETHON oO0iactu
«EcTecTBeHHOHAYYHBIE IPEIMETHI.

Ilponedesmuueckuit 3man 6 7 Kaacce. DTOT KypCc paccyuTaH Ha 1 4ac B HeJemio B
obbeme 35 yueOHBIX YacoB. BBeneHue »Toro Kypca HEM30EKHO BIEYET 3a cOOOH HEKOTOpHIS
MOBTOPHI Yy4eOHOTO cojepkanusi B 8-9 kiaccax, KOTOpbIE, OJHAKO, HE HAPYIIAIOT PaBEHCTBA
CTapTOBBIX BO3MOKHOCTEH 00YYaIOIINXCS 0 OTHOILIEHUIO K HOBOMY IIPEIMETY.

Pe3yabTaThbl 0CBOEHUS Kypca.

[To 3aBepumieHNHM Kypca XMMHHU Ha 3Tale OCHOBHOTO 00mIero oOpa3oBaHUS BBITYCKHUKH
OCHOBHOM IIKOJIbI JOJDKHBI OBJIAJIETh CJAEAYIOIIMMHU PE3yJIbTaTaMuU:

JInuHOCTHBIE pe3yJIbTaThI:

- 3HaHUe U NOHUMAHue: OCHOBHBIX HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XUMHU; JOCTIDKEHHH B 00J1aCTH XMMHUHU M KYJIbTYPHBIX TPAJAMLMN CBOEH CTpaHbI (B TOM YHCIE
HAaYYHbIX); OOIIEMHUPOBBIX AOCTH)KEHHH B O0JIACTM XMMHH; OCHOBHBIX HPHUHIUIIOB U IPAaBHI
OTHOLIEHHUS K IIPUPOJIE; OCHOB 37J0POBOI0 00pa3a KU3HU U 370pOBbecOEpEraronX TEXHOIOTUl;
IpaBUJI IOBEIEHUS B YPE3BBbIYANMHBIX CUTYallUsX, CBA3aHHBIX C BO3AECHCTBHEM pPAa3JIMYHBIX
BEIIECTB; OCHOBHBIX MpaB W OOS3aHHOCTEH TpakaaHWHA (B TOM 4HCIE OOYYaromerocs),
CBSI3aHHBIX C JIMYHOCTHBIM, TNPO(PECCHOHANIBHBIM UM JKU3HEHHBIM CaMOONpEEICHUEM;
COLIMAJIbHOW 3HAYUMOCTHU U COJAEpKaHUS Npoeccuil, CBSI3aHHBIX C XUMUEH;

- yygcmeo 2opoocmu 3a POCCUICKYI0O XUMHUYECKYI0 HAayKy M JOCTHIKEHHUS YYEHBIX;
YBOKEHHE W TPHUHATHE JOCTH)KCHUH XUMHH; JIIOOOBb M OEpPEe)KHOE OTHOIICHHWE K IPUPOJE;
yYBa)KE€HHE U y4eT MHEHHUH OKPYXKAIOUIMX K JIMYHBIM JOCTH)KEHUSM B U3YYEHUU XUMUU;

- npusHaHue TEHHOCTU COOCTBEHHOI'O 3J0pPOBbsi MU 3[I0POBBbS OKPYKAIOLIUX JIHOJEH;
HEO0XO0IMMOCTH CaMOBBIPAKEHM S, CAMOpPEATU3alli1, COLIMATILHOTO IPU3HAHMS;

- 0co3Hanue CTENEHW TOTOBHOCTHM K CAMOCTOSITEJIbHBIM IOCTYIKaM M JeHCTBHSIM,
OTBETCTBEHHOCTH 3a UX PE3YJbTAThI;

- nposeieHue  SKOJOTUYECKOIO  CO3HAHUS, JI0OpOKENaTeIbHOCTH, JOBEpUS U
BHUMATEIbHOCTH K JIFOSIM, TOTOBHOCTH K COTPY/IHHUYECTBY; HHUIIMATUBBI U JIFOOO3HATEIBHOCTU
B M3YYEHUU BEIIECTB M IMPOLECCOB; YOEKIEHHOCTH B HEOOXOJUMOCTH Pa3yMHOIO
WCIIOJIb30BaHUs JOCTH)KEHUN HAyKU U TEXHOJIOTHH;

- yMeHue YCTaHaBIMBATh CBSI3U MEXIY LIEJbI0O M3YyYEHUS XUMHUU U TEM, JUIsl 4Ero 3TO
HYXHO; CTPOUTB >XKM3HEHHBbIE U NMpOo(ecCHOHANbHBIE IUIaHBl C YYETOM YCHEUIHOCTH H3Y4eHUS
XUMHUH U COOCTBEHHBIX IPUOPUTETOB.

MeTtanpeameTHblie pe3yabTaThl:

- UCNONBL308aAHUEe PA3TUYHBIX HCTOUYHUKOB XMMHUYECKON MH(OpMAIHK; MONyYeHHUE TaKOM
uH(popmaIuu, ee aHaiu3, MOJAr0TOBKA Ha OCHOBE ATOTO aHajau3a MHGOPMAIIMOHHOTO MPOAYKTa U
€ro Mpe3eHTallNS;

- npumeHeHue  OCHOBHBIX METOJOB TO3HAHHWS  (HAOMIONEHUS, DKCIIEPUMEHTA,
MOJICTTUPOBAHUS, H3MEPEHUS U T.]I.) UTsl U3yYSHHS] XUMUYECKUX OOBEKTOB;

- UCNONb306aHUe OCHOBHBIX JIOTHYECKHX ONepanuii (aHanw3a, CHUHTE3a, CPaBHEHUS,
00001IeHNs, OKA3aTeNbCTBA, CHCTEMAaTH3allUM, KilaccuDUKalMu W JIp.) TpU HIyYEeHUH
XHUMHUYECKHX O0BEKTOB;

- ¢opmynrupoeanue BBIBOJOB W YMO3aKIIOUEHUN W3 HAOMIOACHUNA U H3YYCHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEM;

- NPOCHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOCHMS, & TAKKE
YCTaHOBJICHHS aHAJIOTHH;
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- popmynuposanue uaeH, TUMOTE3 U MyTel NPOBEPKU UX UCTUHHOCTH;

- onpedenienue TeNeH U 3a1a4 y4eOHON W UCCIIEOBATEILCKOM JAEITETbHOCTH U MyTel MX
JOCTHKEHHUS;

- packpvimue TPUUYUHHO-CJIEJIICTBEHHBIX CBSI3€M MEXIYy COCTAaBOM, CTPOEHUEM,
CBOICTBaMH, IPUMEHEHHUEM HAXOKJIECHUEM B MIPHUPOJIC U MOJyUEHUEM BRXKHEUIITUX XUMHUYECKUX
BEILIECTB;

- apryMeHranus COOCTBEHHOW NO3MIMH U €€ KOPPEKTUPOBKA B XOJE IUCKYCCHM IIO
MarepuaiaM XUMHYECKOTO COJEP KAHMUS.

IIpeaMeTHBIE pe3yJIbTAThI:

B noznaseamenwvnoit cghepe:

3nanue (nonumanue):

- XMMHYECKON CHUMBOJIMKH: 3HAKOB XHMMHUYECKUX JIJIEMEHTOB, (OPMYyN XHUMHYECKUX
BEILIECTB, YPABHEHUN XUMUYECKUX PEAKLIMIL;

- BOKHEHIINX XUMUYECKUX MOHATUI: BEUIECTBO, XUMHUYECKUW 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAs M MOJIEKYJISIpHAs MacChl, MOH, KaTMOH, aHUOH, XUMHUYECKas CBA3b,
3JIEKTPOOTPULATEIBHOCTh, BaJE€HTHOCTb, CTENEHb OKHUCIEHHS, MOJb,  MOJSpHas Macca,
MOJIIpHBIA ~ 00BEM, PAcTBOPBI, DJEKTPOJUTHI U  HEDJIEKTPOIMUTHI, 3SJIEKTPOIUTUYECKAS
JUCCOLIMAINS, OKHCIIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE, TEIIOBOM P deKT
peaKIuy, OCHOBHBIE TUIIBI PEAKIIMI B HEOPraHUIECKON XUMHH;

- GOpMYyITUPOBOK OCHOBHBIX 3aKOHOB M TEOPHI XMMHU: aTOMHO-MOJIEKYJISIPHOTO YUYCHHUS,;
3aKOHOB COXPAHEHUs MacChbl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
[lepuonnueckoro 3akona J[. . MenaeneeBa; Teopuu CTPOECHUSI aTOMAa M YYEHHUS O CTPOCHUU
BEILECTBA; TEOPUH JICKTPOIMTUYECKON TUCCOUMALMN U YUYEHUS O XUMUYECKON PEAKIIUU.

Ymenue nazvieamo:

- XUMHAYECKHE DJIEMEHTHI;

- CO€IMHEHUS U3YUYEHHBIX KJIACCOB HEOPTraHUYECKHUX BEILECTB;

- OpraHMYecKHe BelIecTBa MO UX (opmyiie: METaH, 3TaH, ITHJICH, AlETUJICH, METAHOI,
[JIMIEPUH, YKCYCHAsl KHCIIOTa, III0K03a, caxaposa.

ObvscHenue:

- (puznueckoro cmpicia aTOMHOro (MOPSAKOBOTO) HOMEpAa XUMHMUYECKOIO 3JIEMEHTa,
HOMEpOB rpynnsl 1 nepuoaa B [lepuoanueckoit cucreme .M. MenaeneeBa, K KOTOPbIM AJIEMEHT
MPUHAJICKUT;

- 3aKOHOMEPHOCTEN U3MEHEHUS CTPOCHMSI aTOMOB, CBOMCTB JIEMEHTOB B IIPE/IENIaxX MajbIX
NEpUOJIOB U A TPy, a TaKXKe CBOMCTB 00pa3yeMbIX MU BBICIIMX OKCHAOB U FHMIPOKCUIIOB;

- CYIIHOCTH TPOIIECCA IIIEKTPOTUTHIECKON TUCCOIMAIIY U PEAKIIM HOHHOTO OOMEHa.

Ymenue xapakmepuzosams.

- XHMHYECKHE DJIEMEHTHl (OT BOJOpPOAA /10 KajblUsi) HAa OCHOBE HUX IIOJIOKEHUS B
[Tepuonuueckoil cucteme xumuueckux neMeHToB .M. MenaeneeBa 1 0COOEHHOCTEH CTPOESHHUS
UX aTOMOB;

- B3aUMOCBS3b MEXKy COCTaBOM, CTPOEHUEM U CBOMCTBAMHM HEOPIaHUYECKUX BEIIECCTB;

- XMMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BELIECTB (OKCUAOB, KHUCIOT,
OCHOBaHUHU, aM(POTEPHBIX COCTUHEHUH U COTIEH).

Onpeoenenue:

- cocTaBa BEIECTB 10 UX (popmynam;

- BAJICHTHOCTHU U CTEIIEHU OKHCJIEHUS JIEMEHTOB B COCIMHEHNH;

- BUIOB XUMHUYECKOHU CBS3U B COCAVHEHUSAX;

- TUNOB KPUCTAIUIMYECKUX PEIIETOK TBEPABIX BELIECTB;

- IPUHA/JICKHOCTH BEILLIECTB K ONPEAEICHHOMY KJIACCy COCIMHEHU;

- TUIIOB XUMHYECKUX PEAKIIUH;

- BO3MOYKHOCTH MPOTEKAHHsI PeaKkIMii HOHHOTO OOMEHa.

Cocmaenenue:

- cxeM cTpoeHusa aromoB nepBbix 20 snemenTtoB Ilepmomnueckoit cucremsr 1.1
Menneneena;
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- (hopmyn1 HeopraHMUYECKHX COETUHEHUIN U3YyUEHHBIX KJIaCCOB;

- YPaBHEHUN XUMUYECKUX PEAKLIUN.

besonacnoe obpawenue ¢ XUMHYECKOM MOCYI0M 1 1a00paTOPHBIM 000PYIOBAHHUEM.

IIposedenue xumuuecko2o IKCnepuUMeHma.:

- TOJATBEPXKIAIOLIEr0 XHWMHUYECKHE CBOMCTBA H3YyYEHHBIX KJIACCOB HEOPTraHWYECKHUX
BEILIECTB;

- IOATBEPKIAIOIIET0 XUMUYECKUN COCTaB HEOPraHUYECKUX COEIMHEHHUI;

- 10 TIOJYYEHHUIO, COOMPAHUIO M PACIO3HABAHMIO T'a3000pa3HBIX BEIIECTB (KUCIOpPOJa,
BOJIOPOJIa, YTIEKUCIIOrO ra3a, aMMHUaKa);

- TI0 OTPENENICHUI0 XJIOPHUI-, CyIb(ar-, KapOOHAT-WOHOB M MOHA aMMOHHS C TIOMOIIBIO
KAueCTBEHHBIX PEAKIUN.

Bviuucnenue:

- MaccoBOM JIOJTM XUMUYECKOT0 3JI€MEHTa Mo (popMysie COeTUHEHNUS;

- MaccoBOM JI0JIM BEILIECTBA B PACTBOPE;

- MacCbl OCHOBHOT'O BEIIECTBA 110 U3BECTHOM MacCOBOM J0J1€ IPUMECEI;

- 00bEMHOI1 J10JI1 KOMIIOHEHTA I'a30BOM CMECH;

- KOJIMYECTBA BeUIeCTBa, 00BbeMa MIIM MacChl BEIIECTBA 10 KOJUYECTBY BEIIECTBA, 00BEMY
WM Macce peareHTOB WIH MPOyKTOB PEaKIUU.

Hcnonvzosanue npuobpemenHvlx 3HAHUL U YMEHUU 8 NPAKMUYECKOU OesmenbHOCmu U
NOBCEOHEBHOU HCUSHUL!

- Juig 6e30macHOro OOpalleHusl C BEeIECTBAMHU U MaTepHualaMH B MOBCEAHEBHOW KHU3HU U
rPaMOTHOI'O OKa3aHHUs NEPBOM MOMOUIH MPH 0XKOTraxX KMCIOTAMHU U ILEJI0YaMH;

-JI71s1 OOBSICHEHUSI OTAETBHBIX (PAKTOB U MIPUPOAHBIX SBICHUM;

- Il KPUTUYECKON OIEHKH MH(OPMAIIMH O BEUIECTBAX, UCTIONB3YEMBIX B OBITY.

B nueHHoCTHO-OpHEeHTAIIMOHHOII cepe

Ananuz u oyenxa TMOCIEICTBUN U1 OKpYyXarouleil cpeapl ObITOBOM M MPOM3BOACTBEHHOMN
JESITEIbHOCTH YeJI0OBEKa, CBA3aHHOM C MOTYYeHHEM U TiepepaboTKOM BEIeCTB.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ WCIONB30BAHHEM HArpeBaHUs, OTCTauBaHUs, (UIHTPOBAHMUS,
BbIIIAPUBAHUSA; TIOJY4YEHUs, COOMpaHMs, pPAcClHO3HABAaHUS BELIECTB; W3TOTOBJIEHUS MOJeNel
MOJIEKYII.

B cdepe 0e30nmacHoOCTH KU3HEAESATEIHLHOCTH

- cobmooeHue TPAaBWI TEXHUKH O€30MAaCHOCTH TMPH MPOBEJCHUHM XMMHUYECKOTIO
HKCIEPUMEHTA;

- OKa3aHue IEPBOU MMOMOIIM IPU 0KOTax, MOpe3ax U XUMUYECKUX TPaBMaXx.

COJEPXAHUE KYPCA

IIponeneBTHYECKHUI KypC

Xumusn 6 yenmpe ecmecmeo3Hanus

Xumus Kak 4acrb ecrecrBo3HaHus. IIpeamer xumum. EcTecTBO3HaHHWE — KOMILIEKC
HayK o mpupoae: Gpusuku, Xumuu, 6uoiaoruu u reorpaduu. [lonoxurensHoe U OTpULIATEIBHOE
BO3JCHCTBUE YEIIOBEKA HA IPUPOTY.

IIpenmer xumuu. Tena u BemectBa. CBOMCTBA BEHIECTB KaK HMX HWHAWBHIYaJIbHbIE
npu3Haku. CBOMCTBA BEILIECTB KaK OCHOBA UX MPUMEHEHHSI.

Metoabl u3ydeHusi ecrecTBo3HaHusi. HaOmiomeHune kak OCHOBHOM METOJ| TIO3HAHUSA
OKpYKAroIIero Mupa. YCIOBHUS TpoBeleHHs HaOmrofeHus. [HUmoresa Kak NpeanoioKeHue,
OOBSICHSIONIEE WM TPEACKA3bIBAIOIIEe MPOTEKaHUE HAOIIOAEMOTO SIBICHUS. DKCIEPUMEHT.
Jlaboparopus. JkcmepuMeHT JnabopatopHbli u  gomamHuE. CrnocoObl  QuKcUpoBaHUs
pe3yJabTaTOB 3KCcnepuMeHTa. CTpOCHUE MIIAMEHHU CBE€YH, CYXOr0 TOPIOYEro, CIUPTOBKH.

IIpakTuyeckast padora «3HAKOMCTBO C JlabopaTopHbIM oOopymoBanueM. I[IpaBuia
TEXHUKU 0€30MaCHOCTH NpHU paboTe B XUMUYECKOM KaOUHETe (71abopaTopun)».



IpakTuyeckass padora «HaGmogeHue 3a ropsmieil cBe4oil. YCTPOHCTBO CIMPTOBKH.
[TpaBuia paboThl ¢ HArpeBaTEIbHBIMUA IPUOOPAMU».

MopaeaupoBanne. Monenu Kak aOCTparupoBaHHBIE KOMHMU HU3y4aeMbIX OOBEKTOB W
nporeccoB. Mogenu B Qusuke. OnekrpodopHas MamMHa Kak abcTparMpoBaHHAas MOEIb
MoiaHuM. Mojenu B O6uonoruu. buonorndyeckue Myinsku. Mojenum B XMMHHU: MaTepHalbHbIE
(Mozenu aToMOB, MOJIEKYJI, KPUCTAJUIOB, alllapaToB U YCTAaHOBOK) M 3HAKOBbIE (XUMHUUYECKUE
3HAKH, XUMHUYECKUE GOPMYJIbl U XUMUYECKHUE YPABHEHU).

XumMuueckasi CHMBOJIMKA. XUMHUYecKHe 3Haku. VX o0o3HaueHue, MPOU3HOLICHHE U
uHOpMaLs, KOTOPYIO OHU HecyT. Xumudeckue ¢popmynsl. x 00603HaueHne, IpOU3HOIICHUE
U uH(opMaIys, KOTOpYIo oHU HecyT. MHnekch n k03 GuimeHTs!.

Xumusa H pU3HKa. YHHBEPCAIbHBIN XapaKTep M0JI0KeHUH MOJIEKYIAPHO-KHHETHYeCKOI
Teopuu. [loHATHA «aTOM», «MOJEKyla», «UMOH». KpucTalanmueckoe COCTOSHUE BEIIECTBA.
Kpucrannmaeckue pemerku TBepabix BemecTs. uddysus. bpoyHOBckoe BUKECHHE.

Xumusi U ¢usuka. ArperaTHble cOCTOsiHMSI BemlecTBa. [loHATHEe 00 arperaTHoM
COCTOSIHUM BemlecTBa. ['a3000pa3Hble, XUAKME M TBepAble BellecTBa. Kpucrajipdeckue u
amopdHbIe TBep/ble BellecTBa. Pusnyeckue U XUMUYECKUe ABJIEHHA.

Xumusas u reorpadusi. ['eosornueckoe CTpoeHHE IUIAHETHI 3€MJIs: SAPO, MAHTHUSA,
auTtocdepa. DIEMEHTHBII COCTaB T'€0JIOTMYECKHUX COCTAaBHBIX 4YacTed IiaHeTbl. MuHepansl u
TOpHbIE MOPO/ibl. MarmMaTHueCcKue U 0CaJOYHbIe (OpraHUYeCKHe U HEOPraHUYECKHE, B TOM YHCIIe
U TOPIOYHE) TOPOJIBI.

Xumust ¥ OuoJormsi. XUMHUUYECKUH COCTaB KMBOM KJIETKU: HeEOpraHudeckue (Boxa H
MUHEpaJIbHbIE COJIM) U OpraHudeckue (OenKu, *KUpbl, YIIeBO/Ibl, BATAMUHBI) BELLIECTBA.

[IpocThie 1 cOXKHBIE BELIECTBA, UX POJIb B KU3HEAEATEIbHOCTH OPIraHU3MOB.

buonornueckass pons BoOIbI B KUBOM Kierke. DorocwHTe3. Poip xmopodumra B
¢dorocunTese. buonormueckoe 3HaUEHHE KHUPOB, OENKOB, 3QHUPHBIX Maceld, YIVIEBOAOB U
BUTAaMUHOB JUJISl )KU3HEIEATEIIbHOCTH OPraHU3MOB.

KadecTBenHble peakunn B XuMHH. [[OHATHE O KaYECTBEHHBIX PEAKLMUAX KAK O PEAKLMSIX,
BOCIIPHHUMAEMBIX OPTaHOJICTITUYECKH C TIOMOIIBIO 3PEHHUs, CIIyXa, OOOHSHUS. AHAIUTHICCKUN
apdext. OmpenenseMoe BEMIECTBO M PEAKTHB Ha HEro. BO3MOXXHOCTH M3MEHEHHs POJHM Ha
IIPOTUBONOJIOXKHYI0. PacnpocTpaneHue 3amaxa OJEKOJIOHA, AYXOB MJIM JE30/l0paHTa Kak
npouecc auddysun. OOpasibl TBEPIAbIX BEMIECTB KPUCTALIMYECKOTO CTpoeHus. Mogenu
KPUCTAIIMYECKUX PELIETOK.

Hemoncrpauun. Komiekiys pa3HbIX Tel U3 OJHOTO BEIIECTBA WIKM MaTepuaia (Harmpumep,
crekya — JjabopatopHas mocyna). Kommekius pa3nuuHbIX Ten uiu Qortorpaduit ten u3
ATIOMUHUS TSI WUTIOCTPAIIMM UJEH «CBOWCTBa — MpPHUMEHEHHey». YdeOHoe o0opyaoBaHue,
UCIIOJIb3YEMOE MpH H3y4eHMHM (U3uKu, Ouosoruu, reorpadpuu M XUMUU. DIEKTpoPopHas
MammHa B jAeicTBuu. ['eorpaduueckue momenu (riodyc, kapta). buonormdyeckue monenu
(MyJISDKM OpPTraHOB M CHCTEM OPraHOB PACTeHUM, >KMBOTHBIX W uenoBeka). Dusnueckue u
XUMHYECKHE MOJIENI aTOMOB, MOJIEKYJI BEIIECTB U UX KPUCTAIUTHUECKUX perieTok. O0beMHbIe U
[IapOCTEP>KHEBBIE MOJIENIH BOJbI, YIVIEKHCIOTO U CEPHUCTOrO ra3oB, MeTaHa. PacnpocTpanenue
3amaxa OJIeKOJIOHa, JYyXOB WM Je30/0paHTa kak mnpouecc aupdysun. OOpas3ipl TBEPABbIX
BEIIECTB KPUCTATUYECKOTO CTPOCHHUs. MoJenn KpUCTAIITUNYECKIX PeleToK. Tpu arperaTHbIX
cocrosiHusl BoAbl. «llepenuBaHue» yrIeKUCIIOro ra3a B CTakaH Ha YpPaBHOBEIIEHHBIX BeEcax.
Konnekuust kpucramimyeckux U aMop(HBIX BeIIeCTB U n3ennii n3 Hux. Komnekuust Munepanon
(JTa3ypuT, KOPYH[, XaJIbKONUPUT, (mooput, ranut). Kosutekuus TOpHBIX MOpoJ (IpaHMT,
pa3ianyuHble POPMBI KaJbI[UTa — MEJ, MpaMop, U3BECTHSK). Kosiekuns roprounx HCKOmaeMbIX
(HedTh, KaMEHHBIA YTOJb, claHibl, Topd). CrupToBas AKCTPAKIHs XJIOpodUiIa U3 3eJICHBIX
muctbeB. KauecTBeHHas peakuus Ha Kuciopod. KauecTBeHHas peakuys Ha YIVIEKHMCIBIA ras.
KauecTBeHHast peakliis Ha U3BECTKOBYIO BOJY.

JlaGopaTopHble onbIThl. OmnycaHue CBOWCTB KUCIOPOJA, YKCYCHONW KHCIIOTBI, alFOMUHHUSL.
CtpoeHue miaMeHu (CBe4H, CHUPTOBKH, CYXOro roprouero). M3rorosnenue Mojieneil MoieKkys
XMMHUYECKHX BEUIECTB M3 IUIacTuinHa. HabmrogeHne OpOyHOBCKOTO JBM)KEHHUS YaCTHYEK
YEepHOH TYIIM MOJ MHMKpPOCKOINOM. M3ydueHne rpaHuTa ¢ MOMOIIbIO YBEIMUUTEIHLHOIO CTEKIIA.
OO6napyxeHue xupa B CeMEeHax IOJCOJHEYHHKA U Tperkoro opexa. OOHapyxeHHne 3(pUpHBIX
Macell B anejabCMHOBOM Kopke. OOHapykeHue KpaxMaia u 0enka (KJIeHKOBUHBI) B MIIEHUYHON
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myke. [IponyckaHue BbIIbIXa€MOT0 BO3/4yXa Uepe3 U3BECTKOBYIO BOY.

Mamemamuxa ¢ xumuu

OTHocHuTeIbHbIE ATOMHASI H MOJIEKYJIsIpHAsi Macchl. [[oHATHE 00 OTHOCUTENIBHOW aTOMHOMN
M MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOM enuHulUbl. HaxoxaeHue OTHOCUTEIbHOU
aTOMHOM MAacChl XHMMHYECKMX odyemeHToB 1o Tabiuue JI. M. Menneneea. HaxoxkneHue
OTHOCHUTEIIbHON MOJIEKYJISIpHOM Macchl Mo (opMylie BEllecTBa KaK CYMMbI OTHOCHUTEIbHBIX
ATOMHBIX MacC, COCTABJISIIOLIUX BEIIECTBO XUMHUUYECKHUX 3JIEMEHTOB.

MaccoBasi 1011 XHMHYECKOr0 3J1eMEHTa B CJO0:KHOM BemlecTse. [loHsTue o maccoBoi
JI0JIe XUMHYECKOTOo 3eMeHTa (W) B CII0)KHOM BEIIECTBE M €€ pacueT 1o (opmyse BeliecTra.
Haxoxnenne Qopmynsl BeliecTBa MO 3HAYEHUSM MACCOBBIX JI0JIeH 0Opa3ymoIMx ero
AJIEMEHTOB.

Yucrble BemecTBa M cMmecu. [lonstue o ymcrom BemectBe U o cMmecu. Cmecu
razoobpasubie (BO3AYyX, MPUPOAHBIA Ta3), kuakue (HeTh) U TBepHble (TOPHBIC MOPOJIBI,
kynuHapHble cmec 1 CMC). CMecu TrOMOT€HHBIE U FE€TEPOTreHHBIE.

O0beMHasi 0/ KOMIIOHEHTA ra3oBoii cmecHu. Ilonstue 06 oObeMHOM momne (@)
KOMITOHEHTa ra30Boil cMecu. CocTaB BO3/lyxa M MPUPOAHOTO ra3a. Pacuer o6bema KOMIOHEHTa
ra3oBOM CMECH IO ero 00BEMHOM J0J1€ U HA000POT.

MaccoBasi 1oy BemectBa B pacrBope. [loHsatre o maccoBoil jfone BemectBa (W) B
pactBope. PacTBopuTens U pacTBOpEHHOE BellecTBO. Pacuer Macchl pacTBOPEHHOI'O BEIIECTBA
[0 Macce pacTBOpa M MacCOBOM JI0JIe PAacCTBOPEHHOTO BEIIECTBA M JPYrHe pacyeThl C
MCIIOJIb30BAHUEM ITUX MMOHSATHUH.

IIpakTuyeckas padora «lIpuroroBieHue pacTBopa C 3aJaHHON MaccoBOMl josei
PAcTBOPEHHOI'O BEILIECTBA.

MaccoBas 10Jisi npnMeceﬁ. ITonsTHE O UMCTOM BEIISCTBE U IIpuMecCu. MaccoBas gois
IMpUMECH (W) B 06pa3ue HCXOAHOI'O B€IICCTBA. OcHoBHOE BelecTBo. PacyeT Macchl OCHOBHOTO
BCIICCTBA IO MACCC BCUICCTBA, COJACPKALICTIO OIPCACICHHYIO MAaCCOBYIO HOJIIO HpI/IMCCCf/'I, n
APYyruc pacyeThbl € UCITOJIB30BAHUCM DTUX TOHSITHH.

JemMoHcTpanuu. MuHepasbl KynpuT U TEHOPUT. KoJIeKIun pa3inyHbIX BUA0B MpaMopa
U U3JIeui (WU WUTIOCTpaluid u3ienuil) u3 Hero. CMech peyHOro M CaxapHOro Iecka U uX
pasnenenue. Komnekuuss Heptn u  HedrenpomykroB. Kosmekiuss OBITOBBIX —cMmeceit
(xymuHapHbIX cMmecelt, CMC, mamMnyHeil, HanmUTKOB U 1p.). uarpamma o0bEeMHOro cocTaBa
BO3ayXa. Jluarpamma 0o0beMHOr0 cocTaBa MpUPOAHOTo ra3a. OOpasibl BEMIECTB U MaTEPUANIOB,
COJIEprKalINX ONPENEICHHYIO OO IPUMECEH.

JlaGopaTopHble onbIThbl. M3yueHue cocraBa OBITOBBIX KYJHHApHBIX M XO3SIHCTBEHHBIX
cmeceil mo sTukeTKaM. M3ydyeHuwe cocTtaBa HEKOTOPBIX OBITOBBIX U (papMalleBTUYECKUX
IIPENapaToB, COAEPKALINX ONPEACIICHHYIO I0JII0 IPUMECEN 110 UX 3TUKETKAM.

HAenenus, npoucxoosauue c seujecmeamu

Pazgesnenune cmeceii. [lonarue o pasaeneHun cMeceil U ouncTke BemecTB. HekoTopsie
npocTeine crnocoObl pa3ielieHHus CMecel: MpOoceuBaHue, pas3felieHHe CMeced MOpOIIKOB
’Kellea M Cepbl, OTCTauBaHUeE, JIeKaHTalus, HeHTpUudyrupoBaHue, paszesieHue ¢ MOMOIIbIO
JIEITUTENBHOW BOPOHKHU.

®uabTpoBanue. GunbTpoBaHue B J1abopaTopuu, OBITY U Ha pousBocTBe. [loHaTue o
¢dunbTpare.

Ancopouus. Ilonsrue o6 agcopOuuu u aacopOeHTax. AKTMBUPOBAHHBIA Yroyib Kak
BaXHEHIINN afcOpOEHT, ero MCIoIb30BaHHE B OBITY, HA MPOU3BOJACTBE U B BOEHHOM JIEJe€.
YCeTpoiCcTBO IPOTUBOTa3a.

Juerniisanus. JIMCTHIUSIIKSL KaK MTPOLECC BBIJIEIECHUs BELIECTBA U3 XKUAKOM CMECH.
JuctummpoBaHHas Bojia 1 00J1aCTH €€ MPUMEHEHHSI.

Kpucranniuzauua wim Bpinapusanue. Kpucraianmsanys v BellapuBaHue B J1abOpaTopuu
(kpucTamuzaropsl U hapdopoBble YaLIKK [T BeIapuBaHus) u npupoae. [leperonka nedru.
Hedrenpoaykrel. @pakiinoHHast IeperoHKa >KUIKOro Bo3ayXa.
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IIpakTnyeckas padora «O4nuCTKA MOBAPEHHON COJIN.

XuMunuyeckue peakuuu. [JonsaTue 0 XMMUYECKON PEakUK KaK IIpOLEecce NpeBpalieHus
OJIHHX BECILECTB B ApYyTUe. Y CIOBUATCUCHUS U NIPEKPALICHUS XUMUYECKUX PEAKIIUN.

Ilpu3Haku XxuMuYecKuX peakuuii. IIpu3Haky XMMHUYECKMX peakLMii: M3MEHEHUE I[BETa,
BBINAJICHUE 0CAJKa, PACTBOPEHUE IIOJyYEHHOI'0 OCa/IKa, BBIJCIICHUE ra3a.

Jemoncrpanuu. IlpocenBaHne cmecu MyKM M caxapHoOro necka. Pasnenenue cmecu
IIOPOLIKOB CEphl M Keje3a. PaszneneHue cMecu MOPOLIKOB cepbl M Necka. PasneneHue cMmecu
BOJBI M PACTUTEIBHOIO Maclia C IOMOIIbIO JEIUTENbHON BopoHKH. lleHTpudyruposanue.
OunprpoBanue. Komnekuus pecriupaTopHbIX MAacOK M MapiieBBIX TOBS30K. AICOPOIMOHHBIC
CBOWCTBAa aKTUBUPOBAaHHOTO yriud. CHIMKareab M €ro NpUMEHEHHe B OBITY M JIETKOH
npoMsbiieHHOCTH. [IpotnBoras m ero ycrpoiicrso. Ilomyuenne auCTHIUIMPOBAHHOM BOZBI C
IOMOIIBIO  JTAOOPAaTOPHOM YCTAHOBKM JJIsl IEPEeroHKu kujakocted. Pasnenenwe cmecu
epMaHraHata M JAuxpomara Kaiaus crnocoboM kpuctaumsauuu. Komrekuus «Hedts n
HeQTenpoayKThl». B3anMoelicTBre MOPOIIKOB *keje3a U cepbl npu HarpeBanuu. Ilomxydyenue
YIJIEKHUCIIOrO ra3a B3auMOJICHCTBUEM MpaMopa ¢ KMCIOTOW M OOHapy)XeHUE €ro ¢ MOMOILBIO
U3BECTKOBOM BOJbl. Karanmuruueckoe pazioxkeHHE MEepoKcHIa BOAOPOAA (KaTaau3aTop —
avokeny Mapranna). depMeHTaTHBHOE DA3JIOKEHHE IEPOKCHIA BOJOPOJA C IMOMOILBIO
Karajaspl. KHCIIOTHBIM OTHETYLIMTENb, €r0 YCTPOWCTBO M NPHUHLIMI JAeWcTBUA. Peakuus
HeWTpanu3aluu  OKpalleHHOro  (eHON(TaJeMHOM  pacTBOpa  WIENOYM  KHCIOTOH.
BsanmMopelicTBie pacTBOpa IepMaHraHaTa M IMXpoMaTa Kajus ¢ pacTBOPOM Cylib(uTa HATPHsL.
[Monyuenue ocanka ruapokcuna meau (I1) wmm ruppoxcuna sxenesa (I11) peakuumeir oOmeHa.
PacTBopeHne TmOIy4YEHHBIX OCAagKOB THUIAPOKCHIOB METAIOB  KHCJIOTOW. Ilomyuenue
YTJIEKHUCIIOTo ra3a B3auMoJIeiiCTBUEM pacTBOpa KapOoHaTa HaTpHsl ¢ KUCIOTOM.

JlabopaTtopHble onbIThI. Pa3zneneHne cMecH CyXoro MOJIOKa U PEYHOTO IIECKa.
W3rorosnenne punbTpa u3 GpuiabTpoBadbHON Oymaru wim OymakHou canderku. M3rotosienne
MapJIeBBIX TMOBS30K KaK CPEACTBA WHAWBUAYAJIbHOH 3aIlMTHl B NEPHOJA SMUAEMHUH TPHIIIIA.
N3y4yenue cocraBa W MPUMEHEHUS] CHHTETUYECKUX MOIOIIUX CPEICTB, COACPKALIMX SH3UMBI.
M3y4enue ycTpoiicTBa 3aKUTaJIKU U €€ TUIAMEHH.

Paccka3zvt no xumuu

Paccka3sbl 00 yueHbIX. Boigaromuecs pycckue y4eHble-XUMUKH: KU3Hb U JESITEIBHOCTD
M. B. Jlomonocoga, /I. 1. Menneneesa, A. M. bytieposa.

Pacckaspl 00 3/1eMeHTax M BemiecTBax. MeTaulbl: aJllOMMHMM, JKE€JI€30, 30J0TO.
Hemeranmsl: a30T, Bogopos. Bona. Xnopun Hatpus. KapOoHaT kambiys.

Paccka3sbl 0 peaknusax. @orocunres. ['openune. Kopposus Mmeramios.

IIpakTnyeckas padora (1oMalIHUM SKcIIepUMEHT) «BrIpalBaHue KpUCTAIIOB COTH.

I[IpakTuyeckas padora (qomamHuii SkcriepuMenT) «Kopposusi MeTaioB.

Kpurtepuu oneHuBaHus 3HAHUI yUammxcst

1. Ouenka ycTHOro 0TBeTa
OTMeTKa «5»:



- OTBET MOJIHBIA U MPABUIbHBI HA OCHOBAHMM M3YYEHHBIX TEOPHUH; MaTepHasl HU3JI0XKEH B
ONpENIETICHHON  JIOTUYECKOM  TOCHIENOBATENIbHOCTH,  JIUTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSITEIbHBIMN.

OTBeTt «4»:

- OTBET MOJIHBIM U MPaBWIbHBI HA OCHOBAHWHU W3YYECHHBIX TEOPHUI; MaTepual H3JIOKEH B
ONpEACICHHON  JIOTMYECKOM  MOCJENOBATeIbHOCTH, TMPU  3TOM  JIONMYUIEHBl  JIBE-TPHU
HECYIIECTBCHHBIE ONTUOKY, HCIIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

Ormerka «3»:

- OTBET TOJIHBIA, HO MPH ITOM JONYIIEHA CYIIECTBEHHAs OIMMOKA WM OTBET HETIOJIHBIH,
HECBSI3HBIM.

OTMmeTka «2»:

- IIpU OTBETE OOHAPY)XECHO HEMOHWMAHHUE YYallUMCS OCHOBHOTO COJACpP)KaHUS Y4eOHOTO

MarcpHrajia Wi JOMYyHCHbI CYIIICCTBCHHBIC OI_HI/I6KI/I, KOTOPBIC y‘-I&LLIPIfICSI HC MOXCT UCIPAaBUTh
IIPpU HABOAAIIUX BOIIPOCAX YUUTCIIA, OTCYTCTBUC OTBCTA.

2. OueHka YIKCepUMEHTAJbHBIX YMeHHi

OneHka cTaBUTCA Ha OCHOBAaHWW HAONIONCHUA 32 YYalIUMHUCS W MHCbMEHHOTO OT4YeTa 3a
paborty.

OT1merka «5»:

- paloTa BBINOJHEHA MOJIHOCTBIO M IPABWIBHO, CIENaHbl IpaBUJIbHbIE HAOJIONEHUSA U
BBIBOJIbI; AKCIIEPUMEHT OCYIIECTBJICH MO IUJIAaHy C y4eTOM TEXHUKH OE30MacHOCTH U MpaBUII
paboThl C BelIECTBAMHU M 0OOPYAOBAHHUEM; MPOSBIEHBI OPraHU3AIMOHHO - TPYAOBBIC YMEHHS,
NOJJEPKUBAIOTCA YUCTOTAa pabodyero Mecra M NOPSANOK (Ha CTOJE, 3KOHOMHO HCIOJIb3YHOTCS
PEaKTUBBI).

OtrMmeTka «4»:

- paboTa BBINIOJHEHA TMPABWIBHO, CAETAHBI MPABWIBHBIC HAONIONEHHS W BBIBOJBI, HO TPHU
3TOM SKCIIEPUMEHT MPOBEAECH HE IOJHOCTHIO WM JONYLIEHbl HECYIECTBEHHbIE OLIMOKH B
paboTe c BelecTBaMu U 000py10BaHUEM.

OtrmeTka «3»:

- paboTa BBINOJHEHA MPABUJIBHO HE MEHEE YeM HalOJOBHHY WM JOMYIEHAa CYIIeCTBEHHAs
omnOKa B X0Jie SKCIIEPUMEHTa B OOBSICHEHUH, B 0POPMIIEHHH pabOThl, B COONIOIEHUH MTPABUI
TEXHUKU 0€30MacCHOCTH Ha paboTe ¢ BellecTBaMHU U 000py/I0BaHUEM, KOTOpasi UCIPABISAETCA 110
TpeOOBaHUIO YUUTEIS.

OrmeTka «2»:

- JIOMYIIEHHI JiBe (M OoJjiee) CylecTBEHHbIE OMMOKH B XO/I€: SKCIIEPUMEHTa, B O0ObSICHEHUH, B
obopmiieHnn pabOThI, B COOJIIOJACHUM TPABUJ TEXHUKH OE€30MAaCHOCTH TMpU paboTe ¢
BelllecTBAaMH M 000pYyZOBaHHWEM, KOTOpbIE Yydyalluiics HE MOXET HCHPaBUTh Jaxke 10
TpeOOBaHUIO YUUTENsl; padoTa HE BHIMIOIHEHA, Y y4Yallerocsi OTCYTCTBYET AKCIEPUMEHTaIbHbIC
YMCHHSI.

3. OneHka yMeHHii pemiaTh pacyeTHbIe 3212491

O1mMmeTKka «5»:

- B JIOTUYECKOM DPACCYXJICHUU WM PEIICHUU HET OMMOOK, 3a/aya pelleHa palioHaIbHBIM
CIIOCOOOM.

O1MmeTka «4»:

- B JIOTHYECKOM PACCYXXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 33jJlavya pelleHa
HEepaImoOHAIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He 00JIee IBYyX HECYIIECTBEHHBIX OMNUOOK.

Ormerka «3»:

- B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHAa CYIECTBEHHAS
omrOKa B MaTeMAaTUYECKUX pacyeTax.

O1mMmeTKa «2»:



- HMCCTCA CYIICCTBCHHBIC OIUOKH B JIOTHYECKOM PacCy>Xa€HUM MW B PCHICHUHU WA
OTCYTCTBUC OTBCTA HA 3alaHUC.

4. OneHKa NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OrmeTka «5»:

- OTBET IOJIHBIN U MPaBUJIbHBIN, BO3MOXKHA HECYIIIECTBEHHAS OITUOKA.

OTmeTka «4»:

- OTBET HETIOJIHBIN WU TOMYIICHO He 0oJiee ABYX HECYIIIECTBEHHBIX OMIMOOK.

Otmetka «3»:

- paboTa BBINOJHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIECHA OJIHA CYIICCTBEHHAs OIMOKa U
IIPH 3TOM JIBE-TPH HECYIIECTBEHHBIE OIUOKH.

OtmMmeTka «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YEM HAITOJIOBUHY WJIM COJEPYKUT HECKOJIBKO CYIIECTBEHHBIX
OIIMOOK WK padoTa HE BBHIIOJIHEHA.

[Ipu oreHKe BBITIOJIHEHHUSI TMHCbMEHHOW KOHTPOJBHOH paboThl HEOOXOIUMO YYHTHIBATH

TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

5. Ouenka TecToBbIX padoT

TecTbl, cocTosilME€ W3 MATH BOIPOCOB MOXKHO HCIIOJIB30BATh IOCJIE H3YyYEHUS KaKIOTro
marepuana (ypoka). Tect uz 10—15 BompocoB UCHONB3yeTCs I MEPUOTUIECKOTO KOHTPOJIS.
Tect n3 20—30 BompocoB HEOOXOMMO UCIOIB30BATH JAJIi UTOTOBOT'O KOHTPOJISL.

[Tpu orieHMBaHUM UCIIOJIB3YETCS CIIEAYIOIas IKala:

JUTSL TeCTa U3 TSTH BOIIPOCOB

* HET OIIMUOOK — OI[EHKA «5»;

* 0JiHAa OIIMOKA — OIICHKA «4;

* JIB€ OIINOKH — OLIEHKA «3%»;

* TPU OUIMOKH — OLIEHKA «2.

n1st Tecta u3 30 BOIIPOCOB:

* 25—30 mpaBWIBHBIX OTBETOB — OILIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4;

* 13—18 mpaBMIIbHBIX OTBETOB — OIIEHKA «3»;

* MeHblIe 12 npaBUIbHBIX OTBETOB — OLIEHKA «2»

PeKOMeHI[yeMaH O0TMETKA 32 ITIPOBEPOYHBIC paﬁoTbl

«5» - 87-100% (BBICOKHI1 ypOBEHBD)

«4» - 66-86% (onTHMAaNTbHBINH YPOBEHB)

«3» - 42-65% (y10BIETBOPUTEIbHBIN YPOBEHB)
«2» - 2-41% (HeynOoBIETBOPUTEIILHBINH YPOBEHb)
«1» - 0-1% (He BBIIOJHEHO)

KaneHpapHo-TemaTuyeckoe nnaHmpoBaHue
YPOKOB XMMUM B 7 Knacce (nponegeBTUYECKUN KypcC)

No IYue6mm| JHama | Jama I Tema ypoka I OcHnogHble 6UObL 0esAmeIbHOCIU

10



YpoKa

Heldens
(YH)

(nnan)

(paxm)

oodyuarowuxcs
(na ypogHe yuedHbIX Oeiicimeuii)

Tema 1. Xumus B ueHTpe ecrecrBo3nanus (11 yacon)

1

1 VH

XUMHUS KaK 4acThb
€CTECTBO3HAHUSL.
[Ipenmer xumuun

Humezpupoeams qacTHbIE IPEIMETHBIC
3HAHMS B CUCTEMY 3HaHUI O €CTECTBEHHOM
MHUpe.

O6vscHams MUaJIeKTUKY B3aUMOOTHOLICHUH
YeJIOBEeKa U MPHUPO/BI, HIUTIOCTPHPOBATH €€
npuMepamu. Xapaxmepusoeams MpeaMeET
XUMUH. Paznuuams Tena 1 BEIIECTBA.
Xapaxmepuzoeams CBOICTBA BELLECTB KaK
UX MHIUBHAYaJIbHbIEC IPH3HAKH.
Yemanaenusams npranHHO-CIEACTBECHHBIE
CBSI3M MEXKY CBOWCTBAMH BEIIECTB U
obJylacTsIMH UX IpUMeHeHust. Onucwisams
CBOMCTBA HEKOTOPBIX BEIIECTB I10
OIpEEIEHHOMY IUIaHy C MOMOLIBIO
pycckoro (poJHOTro) sI3bIKa

2VH

HaOmronenue u
IKCIIEPUMEHT KaK
METOIbI H3yUYCHUS
€CTECTBO3HAHUS U
XUMHH

Xapaxmepu3zoeamb OCHOBHBIE METOJIbI
U3y4EHUsI eCTECTBO3HAHUS: HAOII0IeHNE,
THIOTE3Y, SKCIIEPUMEHT.

Ilpeonazame ciocoOB! PUKCHPOBAHUSL
pe3yIbTaToB dKCHEepUMeHTa. Habirodamy 3a
TOPSHUEM CBEUH U U3)uamb CTPOCHUE
UIaMeHU. Popmyauposams NpaBuIa
ONTUMAJEHOTO HAarpEeBaHUs ¢
UCIIOJIb30BaHKueM uameHu. Cobrodams
HpaBuiIa TEXHUKU 0€30MaCHOCTH NpH paboTe
C HarpeBaTeJIbHBIMU ITPUOOpaAMHU

3 VH

IIpakTHyeckas padora Ne 1. 3HakOMCTBO ¢
nabopatopHbIM o0opyaoBaHueM. [IpaBuira TEXHUKU

0€30I1aCHOCTH

4 VH

IIpakTnueckas padora Ne 2. HaGmonenue 3a ropsiueit
CBeUOi. YCcTpoHCTBO U paboTa CIUPTOBKU

5 VH

MoaenupoBanue

O6vscHamyb, 9TO TAKOE MOJIETb.
Knaccuguyuposams monenn Ha
MaTepHallbHbIE U 3HAKOBBIE.

TIpusooums puMepHI pa3INIHbIX THIIOB
MOJIeTIel, NCTIONIB3yEMBIX NIPH U3yUCHUHU
Pa3IMYHBIX €CTECTBEHHOHAYYHBIX
pEeAMETOB

6 YH

XUMHYECKHE
3HAKU U

(bopMmyIbI

Ilepesooums Ha3BaHUs XUMHYECKUX
9JIEMEHTOB B CUMBOJIBHYIO CHCTEMY 3HaKOB
¥ Ha00OpOT.

Xapaxmepuzosams xummdeckue GpopMyIibl
KaK 3HaKOBbIE MOJIEIIM COCTaBa XUMUYECKUX
BEILECTB.

Paznuuams MHAECKCH U KO3(DOULIUECHTEL
Coobwams ¢ IOMOIIBIO PYCCKOTO SI3bIKa
nH}OpManunIo, KOTOPYIO HECET XUMHUYECKHUI
SI3BIK: 3HAKU U popMyiisl. Modenuposams
MOJICKYJIbl XUMHYECKUX BEIECTB

7YH

Xumus u pusnka

Obvscuamsb, 9TO TAKOE aTOM, MOJIEKYJIa,
HOH.

Xapaxmepu306amp KPUCTAILITNYECKOE
COCTOSIHUE BEIIECTB U KPHCTAIUINIECKUE
PELIEeTKH.

Apeymenmuposams pearbHOCTh MOJIEKYII
SIBTICHUSIMU TP PY3UH 1 OPOYHOBCKOTO
JIBHIKCHUSL.

Mooenuposams GpOYHOBCKOE JIBU)KEHHE U
ONUCHIBAMb ITY MOJIEIh
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8 VH

ArperaTHblie
COCTOAHUA
BEIIECTB

Xapaxmepuzosams 1a3000pa3HbIC, KUIKUC
U TBEP/BIC BEIIECTRA.

Paznuuame kpuctanmuueckue u aMopQHbIC
TBEp/IbIC BEIECTBA; (PU3MICCKHE U
XUMHUYECKHE ABJICHUA. Yemanaenueamo
B3aUMOCBSI3H MEK/Y [EPEeX0jaMu
arperaTHbIX COCTOSIHUI OJJHOTO BEIIECTBA.
Habnrooams XuMudecknii SKCTIEPUMEHT,
ONUCLIBAMb €TO U 0elamb 6bl600bl Ha ETO
OCHOBE

9VH

Xumus u
reorpadus

Xapaxmepu3zoeams TEOIOTUIECKOE
CTpOEHHE MIaHETHl 3eMJIsl.

Pa3znuyams MuHepabl U TOPHBIE TOPOIBI;
MarMaTH4ecKHue U 0CaJ0YHbIe TOPOIbI.
H3yuams cocTaB TOPHOM MOPOJBI C
MTOMOIIBIO ONITHYECKUX TPUOOPOB

10

10 YH

XUMHUA U
ouoorus

Yemanaenueams MexnpenMeTHbIe CBA3U
MeXay OHoJiorHel 1 XuMHeH Ha OCHOBE
XMMHYECKOTO COCTaBa KIICTKH.
Knaccuguyuposame BemecTBa KIETKU U
OIIMCHIBATH UX POJIb B HEH.
Xapaxmepuzosams OHOTOTHIECKYIO POIIh
BOJIBL.

Onucvisams siBNEHUE POTOCHHTE3A U
PAacKpuléams poiib XJI0pOGHIIa B 3TOM
npoIiecce.

Xapaxmepuzosams GHOIOTHYECKYIO POJTh
BaKHEHININX KJIACCOB OPraHMYECKUX
COCIMHEHUH I XKU3HEIeSITeIbHOCTH
OpPTraHU3MOB.

OKCHEPUMEHTAIBHO 00KA3bI6AMb HATMIUE
TEX WM MHBIX OPTaHMYECKUX COCANHECHUH B
PacCTUTENBHBIX KIETKaxX

11

11 VH

KauecTtBeHHbIE
peaKkuuu B XUMUHU

Ob6vsacHamy, 9TO TAKOE Ka4eCTBEHHBIE
peaxIyy U aHAMUTHIeCKuH 3P deKT.
Paznuuams onpenernsieMoe BEIECTBO U
pEeaKkTUB Ha HETo.

IIp0o600ump Ka4eCTBEHHYIO PEaKIHIO Ha
YIJIEKUCTIBII Ta3.

Onucviéams KaueCTBEHHYIO PEaKIUIO Ha
KHCIIOPOA

Tema 2. MaremaTuka B xumuu (9 4acos)

12 12 VH OTHOCUTETLHBIE Ob6vsicHAMb, YTO TaKOE€ OTHOCUTEIIbHAS
aTOMHAs U aTOMHas Macca ¥ OTHOCHUTEIbHAs
MOJICKYJISIpHAsT Macca.
MOJICKYJISIpHAA O
npedesiimes OTHOCUTEIHHYIO aTOMHYIO
MacCcChl maccy 1o Tabmuue JI. Y. Menpeneesa.
Paccuumepisams 0oTHOCUTETHHYIO
MOJIEKYJISIPHYEO MacCy BEIIIECTBA IO ero
¢dopmyne
13 13 VH MaccoBas noiist Xapaxmepu3oeams MacCOBYIO JOJIO
XHUMHYECKOTrO XHMHYECKOTO DJIEMEHTA B CII0KHOM
BEIECTBE U PpACCYUMBIBANb €€ TI0 ero
JJICMCHTA B
dhopmyie
CJIIOXKHOM
BEIIECTBE
14 14 VH Yucrele BewecTsa | Pasziuuams YucThie BEMECTBA U CMECH,

n CMECUu

TOMOTEHHBIE U TeTEPOTeHHBIE CMECH.
TIpusooums npuMepsl cMeceil pa3IMIHOTO
arperaTHOro COCTOSIHMS U OIMCHIBATH UX
pOJIb U 3HAUEHHUE.
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Hccnedosampb cocTaB OBITOBBIX,
KYJIMHAPHBIX U XO3SHCTBCHHBIX CMECEHl 1Mo
JTUKETKAM

15 15 VH

O0BeMHas 1014
rasa B CMeCH

Xapaxmepuzosams 00BEMHYIO JTOTIO
KOMIIOHEHTA Ta30BOM CMECH U
PACCUUTHIBATH €€ 10 00BEMY ITOI CMECH.
Onucvleams 00BLEMHBIN COCTAB
aTMoc(epHOTo BO3/yXa U NOHUMANb
3HaYEHHUE IIOCTOSHCTBA dTOI0 COCTaBa IS
3II0POBBSI

16 16 YH

MaccoBas goist
BelecTBa B
pactBope

Xapakmepu306ams MacCOBYIO JIOJTIO
BEILECTBA B PACTBOPE M PACCUUTHIBATH €€ 110
Macce pactBopa. [Ipednazame npyrue
MOAN(PHUKAIIMOHHBIC PACUEThI C
HCIIOBb30BaHUEM ITHX MOHSITHIH

17 17 VH

IpakTuyeckasi padora Ne 3. [IpurororneHue pactBopa

C 3aJIaHHOM MaccoB

O 10JIel paCTBOPEHHOr'0 BEIIECTBA

18 18 YH

MaccoBas gois
npuMecen

Paznuuamsb 9ucTOE BEIIECTBO U BELIECTBO,
cozepkamiee npuMecu. KonnuectBeHHO
Xapaxmepu306ams MacCOBYIO OO
npumecu (W) B 00pasiie UCXOIHOTO
BelecTBa. /Ipouzeo0ums pacyeT Macchl
OCHOBHOTO BEIIIECTBA ITI0 Macce BEUIECTBA,
COZIEPIKAIIIETO ONPEAICICHHYI0 MaCCOBYIO
JIOJTIO TIPUMECEH, U IpyTue
MOM(PUKAIIMOHHBIE PACUETHI C
HCTIONB30BAHUEM 3THX MOHATHH.
Hccnedosamsb 1O 3TUKETKAM COCTaB
HEKOTOPBIX OBITOBBIX M (hapMalleBTHYECKUX
NpenapaToB, COJEPIKAIINX ONPEACICHHYIO
JIOJIIO IpUMeEcei

19 19 VH

Pemenue 3amau u
YIPA)KHEHHUH 110
TEME
«Maremaruka B
XHUMHH

Pewams 3anaun 1 ynpaxHeHUs IO TEME.
Onpedesisimos TPoOEIbI B THYHBIX 3HAHHSIX U
pacyeTHBIX YMEHUsIX. Boicmpausamo
00pa30BaTENbHYIO TPACKTOPHIO IS
JMKBUIALUH YTUX TPOOEIIOB U MOTyUSHUS
JKEITAEMOro pe3yJibTara

20 20 YH

Kounrpoasnas padora Ne 1 mo teme «MaremaTuka B

XUMHN

Tema 3. SIBs1eHusi, npoucxoasimme ¢

BemecTBamu (11 yacos)

21 21 VH

Paznenenue
CMecCeH.
CnocoObI
pazneneHus
cMmeceit

ObwsicHamb PU3MYECKYIO CYITHOCTD,
JIeKAILYI0 B OCHOBE Pa3/ielICHUs CMeced U
OYHCTKH BEILECTB.

Xapaxmepu3zoeams MPOCTEHILIIE CIIOCOOBI
pasnesieHus cMeceii: IpocenBaHue,
pasnesieHre cMecei IOPOLIKOB JKele3a U
Cepbl, OTCTauBaHUE, AEKaHTAIHs,
ueHTpuyrupoBanue, pa3aeiicHie C
TIOMOLLBIO JEJIUTENBHON BOPOHKH.
Habnroodams XAMUYECKAH SKCTIEPUMEHT,
OIUCHIBATH €T0 U JIeNaTh BBIBOJIBI HA €T0
OCHOBE.

Ilpednazams criocoObI pa3/ielIeHNs] CMECH
CYXOT'0 MOJIOKA U PEYHOTO IecKa U
9KCIIEPUMEHTAIILHO NOOMBEPIHCOAMb
HCTHHHOCTB MPEJJIOKEHHOTO criocoda

22 22 VH

OubTpOBaHKE

Xapaxmepuzosamsb c1ocod GUILTPOBAHMS.
H3zeomasnusams OyMaxKHBIH GUIBTP U
cobupams yCTAaHOBKY JUTS (DPMITBTPOBAHIS.
IIpusooums TIPUMEPHI UCTIOJTE30BAHUS
OBITOBBIX M MPOU3BOJICTBEHHBIX (DMIIBTPOB.
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Tlonumams BaXXHOCTH KCITOJIb30BaHUS
MapJIeBbIX MOBS30K KaK CPEACTBa
WHIWBUYATBHON 3alUTHI B ICPUO]T
SMUJICMHUH TPUIIIA U H3TOTABJIMBATh MX

23 23 VH AncopOuus ObwsicHsimb, 94TO TAKOE aICOPOIUN U
agcopbentsl. Xapaxmepuzoeams
aJicopOmpyIOIIIe CBOMCTBRA
AKTHBUPOBAHHOTO YIJISl M €r0 MPUMEHEHHUE
Ha 3TOit OCHOBE B OBITY, HA MPOU3BOJICTBE U
B BOGHHOM jiejie. Onucvléams yCTPONUCTBO
MIPOTHUBOra3a

24 24 VH JUCTHILISIIHST Ob6vsICHAMb, YTO TAKOE TUCTUJUIAILUS U
JUCTUUTUPOBAHHAS BOJA, ONUCLIBAND
o0JlacTu ee MpUMEHEHHSI.
Xapaxmepuzosamv KPUCTATITU3AIIUIO.
Cobupamp YCTaHOBKY ISl BHITTAPUBAHHMS
pacTBopoB. Onuceiéams NEPEroOHKY HEPTU U
(paKIMOHHYIO EPETOHKY )KUIKOTO BO3IyXa

25 25 VH OO6cyxaeHre pe3yybTaTOB MPAKTHYECKO padoThl

Ne 4. BeipamuBanue KpUCTaILIOB COJIU (JOMAIIHUAM
OTIBIT)
26 26 YH IIpakTuyeckas padora Ne 5.
OuncTKa MOBApEHHOM COJIN
27 27 VH XUMHYECKHAE Ob6vsCHAMb, YTO TAKOE XUMUYCCKAS
peaKIuu. PCAKIIHAL.
Xapaxmepuzosams yCAOBHSI TCUCHUS U
YcnoBus -
IIPEKPALEHUS XUMUYECKUX PEaKLU.
NpOTEKanuA 1 Habnooams XAMAYECKAN SKCTIEPUMEHT,
IMpCKpalCHusA OIMCBIBATH €0 U JA€JaTh BBIBOJbLI HA €T0
XUMHYECKHAX OCHOBE.
peaxuit Hceneoosams cOCTaB v IPUMEHEHHE
CHHTETHYECKHX MOIOIIHX CPEICTB,
COJICPIKAIIMX YH3UMBI, 10 STUKETKaM U B
MPOIIECCE BBIMIOJHEHNUS IOMAIITHEeH CTUPKU
28 28 VH HpH3HaKI/I Xapaxmepuzoeams NpU3HAKU XUMHYECKUX
XUMHAYECKHIX peaxuwii. Habnrooams XUMHYECKUHA
. 9KCIIEPUMEHT, ONUCHIBATH €r0 U JIENATh
peakiuii
BBIBOJIbI HA €T0 OCHOBE. M3yuame
YCTPOUCTBO 3aKUTAJIKK U €€ MiaMs
29 29 VH OO6cyxaeHne pe3ylibTaTOB NPAKTHYECKOi padoThl
Ne 6 «3ydeHue mporiecca KOPPO3UH KeEe3an
(IoMallHuM OMBIT)
30 30 VH 0O000uIeHue 1 Buvinonnams 3ananus v ynpaxHeHHUs 110
aKTyaJTU3aIns Teme.
N Onpedensimp POOEIIBI B INYHBIX 3HAHUAX U
3HAHUU 110 TEME
pacyYeTHBIX YMEHUSIX.
«IBnenmus, Bvicmpausams 06pa3oBaTebHYIO
MMpOUCXOAAIIHNC C TPacKTOPHIO I JIUKBUIALIMH 3THX
BEIIESCTBAMUY. MPOOEIIOB U MOTYYEHHS HKEIASMOT0
IToaroroska K pesynbrata
KOHTPOJIbHOM
pabote Ne 2
31 31 VH KourpoJubsHnas padora Ne 2 o teme «SIBnenns,

IporuCXoadmue ¢ BEHCCTBAMU»

Tema 4. Paccka3sbl no xumumn (4 yaca)

32

32 VH

VYueHnnueckas koH(pepeHuus «Boiiaromuecs pycckue
yaeHble-XuMUKNy. O KU3HH U JesTeabHocTH M.B.
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Jlomonocoga, JI.11. MenneneeBa, A.M. bytneposa
33 33 YH Konkypc coobmenuit yuanmxcst «Moe modumoe
XHUMHUYECKOE BEIECTBO» 00 OTKPBITUH, MTOTyYCHUN U
3HaYeHUHU BBIOPAaHHOI'O0 XUMUYECKOTO BELIECTBA
34 34 YH Konkypc yueHHUECKUX TPOEKTOB, OCBSAIICHHBIN
HCCIIEIOBAHMM B 00aCTH XUMUYECKUX PEAKIMH
35 35VH PesepBHOE Bpems
I'paduk npoBeaeHus1 NPAKTHYECKUX U KOHTPOJIbHBIX padoT
Ne MpaxTs IInanupyemsie | OTmer Konrpons IInanupyemsie | OTmer
Tema pa3aeja CPOKH Ka o CPOKH Ka o
n/n eckne MMPOBECICHUSA BbIIO.JI HbIE IMPOBECICHUSA BbIIOJI
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padoThI HEHUH padoThI HEeHUH
XuMmus B IEHTpe | [P Ne 1 | 3 YH (1 ur)
€CTCCTBO3HAHU IIP No 2 4 VH (1 ‘-IT)
MarematikaB | TP Ne3 | 17 YH (3 ur) KP Nel | 20 VH (4 ur)
XUMHH
SIBnenus, I[P Ne4 | 25 VH (3 uT) KP Ne2 | 33 VH (4 ur)
HPOUCXOILIIAE | T1p No 5| 26 VH (3 ur)
© BEHICCTBAMI | 1P No 6 | 29 VH (4 ur)
Pacckasbl o - -
XUMHH
UTOro 6 2

Jucr KOPPEKTHPOBKH KAUICHAAPHO-TEMATHICCKOI'O INIAHUPOBAHHUSA
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2024-2025 yueOHbIi roa

Ne

yp
OKa

Tema

KomnuectBo yacos

Ilo
TUTaHY

Jano
(hakTHIeCKN

[Ipuunna
KOPPEKTHPOBKU

Cnoco0
KOPPEKTHPOBKHU

1 yuemeepmo

Tema 1. Xumus B ueHTpe
eCTeCTBO3HAHUSA

8

2 yemeepmp

Tema 1. Xumus B ueHTpe
eCTeCTBO3HAHUSA

Tema 2. MaTemaTuka B
XHUMUH

3 uemeepmu

Tema 2. MaTtemaTuka B
XUMHUHU

Tema 3. SIBaenns,
npoucxoasime ¢
BelleCTBAMHU

4 uemeepmo

Tema 3. SIBaenns,
npoucxoasime ¢
BelleCTBAMHU

Tema 4. Pacckassl o
XUMHUHU

HUTOI'O YACOB: no
IUIaHy

35

Brigano 3a rog

Ilepeneceno Ha cieyromuin

yueOHBIN Tof

17
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