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IlosicHuTeILHAS 3aMUCKA

Jlannasi paboyas mporpamMma o XMUMUH JUIst 00y4arouXcs CeAbMOI0 KJacca COCTaBIICHA B
COOTBETCTBUH:

e IIpuxazom MunucrepcTBa oo6pazoBanus 1 Hayku P® ot 17.12.2010 roga Ne 1897 «O6
YTBEP)KJICHUU U BBEICHUH B JIEHCTBUE (PeIepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa3oBaHus»;

e (enepanpHBIM NEpeYCHEM YIEOHHKOB, yTBEpKAeHHBIM [Iprka3som MunuctepcTa
oOpazoBanus u Hayku PO ot 31.03.14r. Ne 253 «O06 yrBepkaeHnn (heaepaaIbHOTO MepeHs
y4eOHUKOB, PEKOMEH/IYEMbIX K MCTIOJIb30BAHHIO MIPU PEATH3AINN NMEIOITIX
rOCyJapCTBEHHYIO aKKPEIUTALNIO0 00pa30BaTENbHBIX MPOrPaMM HaYaJIbHOTO OOIIETro,
OCHOBHOTO 0O0I1I€T0, CPEeTHETO OOIIEro 00pa30BaHUsY;

o denepanbHbBIM NepeueHeM YUeOHUKOB, yTBepKAeHHbIM [Iprukazom MunucrtepcTBa
oOpazoBanus 1 Hayku PO ot 31.03.14r. Ne 253 «O06 yTBepKaAeHUH (PeepabHOTO HePEeUHs
Y4eOHHUKOB, PEKOMEH/TyEMBIX K HCIOJIb30BAHHIO MIPU PEATH3AINN HMEIOIIIX
rOCyJapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTEbHBIX MPOrPaMM HaYaJIbHOTO OOIIETo,
OCHOBHOTO OOIIETO, CPEeTHEro 00IIero 00pa30BaHUM;

e caporpammoit O.C.I"'abpuensna, I'.A.lllumapesa. [Iporpammel i1t 0011e00pa3oBaTEIbHBIX
yapexaeHuit. Xumus 7-9 knaccel. CoopHHK iporpamm. [poda, 2015).

Pabouyas nmporpamMmma opueHTHpPOBaHA Ha UCTIOIB30BaHKe yaeOHnKa 7kinacca mo xumuu (YMK
O.C.T'abpuensn):

«Xumusi. BBomubri kypey». 7 kimace: yae6. mocooue / O.C.I'abpuensa, U.I.Octpoymos,
AJL.Axne6unun. — M.: Jlpoda, 2015.

B nporpamme cobmtogaercs MpeeMCTBEHHOCTh C MPUMEPHBIMH IPOrpaMMaMy Ha4aJlbHOTO 00IIEero
o0pa3oBaHUs, B TOM YKCJIE U B UCIOJIb30BaHUU OCHOBHBIX BHIOB y4eOHOM A€ATEIbHOCTU
00yJaronuxcs.

B nporpamme ocob6oe BHIMaHUE YICICHO COACPIKAaHUIO, CTIOCOOCTBYOIIEMY (DOPMUPOBAHHUIO
COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTUHBI MHUpPa, IOKa3aHO MPAKTUYECKOE IPUMEHEHHE
XUMHYECKUX 3HAHUI.

OT160p comepxanust MPOBEAEH C YIETOM KYIbTYpOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C
KOTOPBIM ydaliuecs JI0JKHBI OCBOUTH COJIEp)KaHKe, 3HaYMMOoe AJisi (GOpMUPOBAHUS [T03HABATEIBHOM,
HPABCTBEHHOW M CTETUYECKON KYJIbTYpPbI, COXpAaHEHHS OKPYXKAIOIIEH cpeibl U COOCTBEHHOTO
3J10pPOBbSL, JJIs IOBCEIHEBHOM KU3HU U MPAKTUUYECKOH AeATEIbHOCTH.

[TocTpoenue yueOHOTO coiep KaHusl Kypca OCYIIECTBIISETCS MOCIEeI0BATENILHO OT O0IIEro K
YaCTHOMY C YYETOM pealli3aliy BHYTPUIIPEIMETHBIX U METANPEAMETHBIX CBsA3eil. B ocHOBY
MOJIOKEHO B3aWMOJEHCTBYE HAYYHOTO, TYMaHUCTHUECKOTO, aKCHOJIOTUYECKOTO,
KYJIBTYPOJOTHYECKOT0, TMYHOCTHOACITETbHOCTHOT 0, UCTOPUKO-IIPOOIEMHOT0, HHTETPATUBHOTO,
KOMIIETEHTHOCTHOTO MOX0/I0B.

OBHIASI XAPAKTEPUCTUKA KYPCA XUMHUHU
N3ydeHne kypca XMMUH B 7 KJIacCe TOTOBUT YYaIIUXCsl K BOCIIPUATHIO HOBOTO IIPEIMETA,
6azupyeTcs Ha U3y4YEHUHU BEIIECTB M XMMHUYECKHX MPOLIECCOB, 3HAKOMBIX HIKOJIBHUKAM U3
MIOBCETHEBHOM JKU3HU, C MUHMUMAJIbHBIM HCIIOJIb30BAHUEM XUMHUECKUX (POpMYIl, YypaBHEHHUH,
peaknuii U pacueTHBIX 3aj1ay.
Kypc nocrpoen Ha uee peannzanuy MEXIPEIMETHBIX CBSI3€M XUMHUU C IPYTUMH €CTECTBEHHBIMU
JTMCUUIUIMHAMY, BBEJICHHBIMU B 00y4Y€HHE paHee WIK MapaIeIbHO ¢ XUMHUEH, a TOTOMY MO3BOJISET
aKTyaJIM3UpOBaTh XUMUYECKHUE 3HAHMSI YUAIINXCs, TIOJyYEHHbIE HAa YPOKaX NPUPOJIOBEACHNUS,
6uonoruu, reorpaduu, GU3NKU U IPyrUX HAYK O MpHpoe. B pedynbrate ymeHblaercs
NICUXOJIOTHYECKasi Harpy3Kka Ha y4Jalluxcs ¢ MOSBJICHUEM HOBBIX MpeaMeToB. Takum oOpasom,
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(bopmupyeTcsi TOHUMaHue 00 UHTETPUPYIOLICH POIM XUMUHU B CHCTEME €CTECTBEHHBIX HayK,
3HAYUMOCTH 3TOTO MPEAMETA JJIsl YCIEIIHOIO OCBOEHUS CMEXHBIX TUCIUIUIMH. B KoHEeUHOM cueTe
TaKas MeXIpPeIMETHAs HHTETpalus CocoOCTBYeT (POPMUPOBAHUIO €JMHOIN €CTECTBEHHOHAYYHON
KapTUHBI MUpPA YK€ HAa Ha4aJIbHOM 3Tale U3y4eHUs] XUMUU.
B cooTBercTBUU ¢ TpeOOBaHUAME (pefiepaibHOTO FOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTA B
Kypce MOAUEpKUBAETCs, UTO XMMMSI — HayKa 3KkcriepuMeHTanbHas. [lostomy B 7 kitacce
paccMaTpuBarOTCA TaKUE METOJI0JIOTUYECKUE TIOHATUS y4eOHOTO ITpeIMeTa, KaKk SKCIIEPUMEHT,
HaOJI0/IeHUEe, U3MEPEHHE, ONTUCAHNE, MOJICIUPOBAHUE, THIIOTE3a, BHIBO/.
[IpemtoskeHHBINH Kypc KaK B TEOPETHUECKON, TaK U B (PaKTHUECKOH CBOCH 4acTH
[IPaKTUKOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBI U TEOPUH, a TAK)KE BAXKHEHILINE IIPOIIECCHI, BEIIECTBA
1 MaTepuasbl JAIOTCS B IJIaHE X IMPAKTUYECKOr0 3HAUEHU s, IPUMEHEHUS BEIIECTB B IOBCEAHEBHOM
YKU3HU U UX POJIA B )KMBOM U HEKUBOU NIPUPOJIE.
CopepxaHue Kypca BBICTPOEHO € YYETOM MCUXOJIOrO-II€arornyecKuX NPUHIIMIIOB, BO3PACTHBIX
0COOEHHOCTEH MKOJIBHUKOB. B MoApOCTKOBOM BO3pacTe MPOUCXOIUT pa3BUTHE NTO3HABATEIBHON
cdepsbl, yueOHas AeATeIbHOCTb IPUOOPETAET YEPTHI ACITEILHOCTH IO CaMOOPraHu3alluy U
camM000pa30BaHNUIO, yJallliecss HAUMHAIOT OBJa/IeBaTh TEOPETUUECKUM, (POPMaTIbHBIM,
pedekcuBHBIM MbllLIeHHeM. Ha nepBblil T1aH y HOAPOCTKOB BhIABUraeTcs (popMupoBaHue
YHUBEpPCAJIbHBIX YUEOHBIX AEHCTBUM, 00€CTIEeUNBAIOIINX PA3BUTHE TPAKIAHCKON UIEHTUYHOCTH,
y4aniiecs BKJIYaTCsl B KOMMYHUKATUBHYIO YUE€OHYIO €SI TeNIbHOCTh, IJIe MPeo0IalaloT Takue eé
BU/JIbI: YMEHHE MOJIHO ¥ TOYHO BBIPAKaTh CBOU MBICIIN; apTyMEHTUPOBATh CBOIO TOUKY 3PEHUS;
paboTaTh B rpymie, NpeAcTaBisaTh U cO001aTh HHPOPMAIIMIO B YCTHOW U MUCbMEHHOU opMme;
BCTYIMATh B IMAJIOT U T. [I.
Ha stane ocHOBHOTO 00111€T0 00pa30BaHus MPOUCXOAUT BKIIIOUEHUE 00yJaeMbIX B POEKTHYIO U
HCCIIEI0BATENLCKYIO JESITENbHOCTh, OCHOBY KOTOPOM COCTABIISAIOT TaKHe ydeOHbIe AEHCTBUS KaK
YMEHUE BUAETh NPOOJIEMBI, CTABUTH BONIPOCHI, KIACCU(PHUIIUPOBATh, HAOIIOAATh, IPOBOUTh
SKCIIEPUMEHT, J€1aTh BbIBOJBI U YMO3AKIIOUEHUS, OOBSACHSTH, JOKA3bIBaTh, 3aIUIIATE CBOU HJIEH.
OcCHOBY M3y4eHHS IPONENECBTUYECKOTO Kypca XUMHH COCTABJIAIOT:
1)  neaTenbHOCTHBIN MMOIXO;
2)  Teopus MOATATHOrO (POPMHUPOBAHUS YMCTBEHHBIX CHCTBUIA;
3)  [OPUHIMI UHTErPaTHBHOIO MOJX0Ja B 00pa30BaHHU;
4)  HCHOJIb30BaHHE IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB.
CopneprkaHue Kypca HallpaBJieHO Ha (JOpMUpPOBaHNE YHUBEPCAIbHBIX YUCOHBIX I€HCTBUIA,
o0ecreynBaroIuX pa3sBUTHE NIO3HABATEIIbHBIX U KOMMYHUKATHBHBIX KAUeCTB JINYHOCTH.
OOyuarommuecs: BKIIOYAIOTCS B IPOEKTHYIO U UCCIIEI0BATENbCKYIO AEATEIbHOCTb, OCHOBY KOTOPOI
COCTaBJISIOT TaKHe yuyeOHble JEHCTBUS, KaK YMEHHUE BUJETh IPOOJIEMbI, CTABUTh BOIIPOCHI,
KJIaccu(puIpoBaTh, HAOMI01aTh, IPOBOUTH SKCIEPUMEHT, A€1aTh BBIBObI, OOBACHSTD,
JOKa3bIBaTh, 3alUIIATH CBOU MJIEHU, 1aBATh ONPEACIEHUS IOHATUN, CTPYKTYpPUPOBaTh MaTepual u
ap. B 7 xnacce ygamuecs 3HaKOMATCA ¢ IPEAMETOM XMMHH U €r0 CTPYKTYPOM, €ro UCTOPUEHN U
METOJJaMH U3YyYEeHUS, TEXHUKOW 0€3011aCHOCTH, XUMHUUECKUMH 3HAKaMU U (pOpMyJaMH, CBOMCTBaMHU
BEILECTB U UX [IPUMEHEHUEM.
W3yueHne XUMuu 10 IpeyiaraeMoi mporpaMMe MnpenosiaraeT BeJieH1ue Habaro1eH i,
OTIBITHUYECKOHN M MPAKTUYECKOH paboThl. [[/11 NOHUMMaHMS yJalluMUCS CYITHOCTH XUMUYECKUX
SIBJICHUH B IPOTpaMMy BBEJICHBI JIAOOpATOPHBIE pabOThI, SKCKYPCUH, IEMOHCTPAIIUH OTIBITOB,
IIPOBEICHUE MPAKTHUECKUX paboT. Bee 3T0 AaeT BO3MOXKHOCTh HalpaBJIeHHO BO3/A€HCTBOBATH HA
JIMYHOCTh YYallerocs: TPeHUPOBaTh NaMsATh, pa3BUBaTh HAOII01aTEIbHOCTh, MBIIIIJICHHE, 00y4aTh
IIpUeMaM CaMOCTOSITENbHON yueOHO 1esTeNbHOCTH, CHOCOOCTBOBATH PA3BUTHIO JIFOOO3HATEIILHOCTH
U MHTEpECca K IPEIMETY.
N3yyenne XuMuM HANIPABJICHO HA JOCTHKEHHE CJCYIOIIMX Lesei:
MOJITOTOBUTH YYaIIUXCS K U3YYEHUIO y4eOHOTO MpeaMeTa « XuMUs»;



(bopMUpOBaHHE Y yHAIIUXCSA XUMUYECKON KapTHHBI MUpA KaK OPraHUYeCKOM YacTH €ro HEeJIOCTHOM
€CTECTBEHHO HAyYHOHN KapTUHBI MUDPA;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yJaluxcs B IMporecce
M3Y4YEHUS] UMHU XUMUYECKOU HAYKH;

BOCIMTaHUE YOSKJCHHOCTH B TOM, YTO IPUMEHEHUE TOJTYIEHHBIX 3HAHUN M YMEHUH 10 XUMUH
ABIISICTCS OOBEKTUBHON HEOOXOAMMOCTBIO I O€30MacHOM paboThI C BEIIECTBAMH U MaTepHaIaMy B
OBITY.

OcHOBHbBIE 327124 U3yYeHHUsI MPOTNETeBTHYECKOT0 Kypca XUMHUM:

OO6pazoBarebHbIE:

- popMUpPOBaHUE CHCTEMbl XUMUYICCKIX 3HAHUN KaK KOMITOHEHTAa €CTeCTBEHHOHAYYHON KapTHHBI
MUpa;

PazBuBaronue:

- Pa3BHUTHE JHYHOCTH OOYUJAIONTUXCS, UX UHTEIUIEKTYaJIbHOE M HPAaBCTBEHHOE COBEPIIICHCTBOBAHNE,
(hopMHPOBaHKE Y HUX TYMAHHCTUYCCKUX OTHOIICHUH M SKOJIOTHUECKH IeIeCO00Pa3HOr0 MTOBEACHHUS
B OBITY ¥ B TPYAOBOM JCSITEILHOCTH;

Bocnurarenbhbie:

- ¢hopMHupoBaHUE YMEHHUI 0€30TIacCHOTO OOpaIIeHHs C BEIIECTBAMHU, UCIIOJIb3yEMbIMU B
MTOBCETHEBHOM JKH3HU; BBIPAO0OTKA IOHUMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XUMUH, &
Takke (POPMHUPOBAHKE OTHOIICHHS K XMMHUH KaK K BO3MOXHON 001acTH OYAyIIeH MpakTHIECKON
NeSITeIbHOCTH.

MECTO ITIPEJIMETA B YYEBHOM II/TAHE

[Tporpamma coctaBnena Ha 34 vaca (1 4ac B HeJle0) B COOTBETCTBUH C YICOHBIM IIJIAHOM IIIKOJIBI,
U3 HUX 6 IPaKTUYECKUX paboT, U 2 KOHTPOJIbHbIE PaOOTHI.

B cootBeTcTBHU ¢ 6a3UCHBIM Y4EOHBIM IJIAHOM KYPCY XUMHUH Ha CTYIIEHU OCHOBHOTO OOIIIETo
00pa3oBaHUs MPEIIECTBYET KypC OKPYXKAIOUIEr0 MUpa, BKIIOYAIOIINI HHTETPUPOBAHHBIE CBEICHUS
U3 KypcoB (pu3uKu, Xumuu, OMOJIOTUH, aCTPOHOMUH, reorpaduu. [1o OTHOLIEHHUIO K KypCy XUMUU
JTAHHBIN KypC SBJSETCS MPOTEIEBTUYECKUM, B X0JI€ OCBOCHUS €r0 COJICP)KaHUs y yUalIuXcs
(bopMUpYIOTCS AIIEMEHTapHbIE IPEICTABICHUS 0 XUMUYECKUX AJIEMEHTaX, BEIECTBaX U MX
CBOMCTBAax.

PE3YJIbTATBI OCBOEHUSA KYPCA XUMHUHN
JIMYHOCTHBIMH pe3y/IbTaTaMHU U3yYeHHs NnpeaMeTa «XuMus» B 7 Kjacce siBISIOTCS
caeayloIue yMEeHHs
LIEHHOCTHO-OPHEHTAIIMOHHOH chepe — YyBCTBO TOPJOCTH 32 POCCHUICKYI0 XUMHUECKYIO HayKYy,
I'yMaHU3M, OTHOIIEHHE K TPYAY, LIeJI€yCTPEMIIEHHOCT;
(dbopMupoBaHKE IIEHHOCTH 370POBOTO U 06€301acHOro 00pasa KU3HU; YCBOSHHUE MPaBUII
WH/IMBUIYAIBHOTO U KOJJIEKTUBHOTO 0€301aCHOTO MOBEICHHS B UPE3BbIUANHBIX CUTYAIHIX,
YTPOJKAOLIUX XKU3HU U 30POBbIO JIIOJIEH;
TPYZIOBOM chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHeeil oOpazoBaTenbHOM
TPaeKTOpUH;



B [I03HABATENIbHOM (KOTHUTHBHOM, HHTEIUIEKTYalbHOM) chepe — yMEHHE YIPaBIATh CBOCH
[I03HABATEIbHOMN AEATEIbHOCTBIO.

(bopMUpOBaHHE OCHOB SKOJIOTUYECKOH KYJIBTYpBI, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, pA3BUTHE OIIBITa SKOJIOTHUYECKH OPHEHTUPOBAHHOM pedieKCUBHO-
OLICHOYHOM M MPAKTUYECKON NEATEIBHOCTH B dKU3HEHHBIX CUTYalUX;

MeranpeaMeTHBIMH pPe3ybTATAMM H3YYeHHS Kypca «XuMus» siBjsercs (popMUpoBaHue
YHHUBepcaJbHbIX yueOHbIX AeiicTBuii (YY)

Pezynamuenvie YY/[

YMEHHE CaMOCTOSITEIILHO ONPEEIIATh 1IN CBOEro 00y4eHHUsl, CTaBUTh U (OPMYIUPOBATH AJIs CeOsI
HOBBIE 33J1a4i B yu€0e U N03HABATEIbHON AEATEIbHOCTH, PA3BUBATh MOTUBbI U HHTEPECHI CBOEH
MMO03HABATEILHOM JCITEIIFHOCTH,

YMEHHE CaMOCTOSTEIbHO MIJIaHUPOBATh IyTH JOCTUKEHUS 1ieJied, B TOM YKCJe aJbTepPHATUBHBIE,
OCO3HAHHO BBIOMpaTh HamboJee A3 (HEeKTUBHBIE CIOCOOBI pEIIeHHUsT YYeOHBIX U TTO3HABATEIIbHBIX
3azay;

YMEHHE COOTHOCUTH CBOU JACUCTBHUSI C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYILIECTBISATh KOHTPOJIb
CBOEH IeTEIbHOCTH B MPOLIECcCe JOCTHXKEHUS Pe3yibTaTa, OIPEAeATh CIOCOObI AEUCTBUN B paMKax
MPEJI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUH C
W3MEHSIONICICS CUTYyallue;

YMEHHE OLIEHUBATh MPAaBUILHOCTD BHIMOJIHEHUS yueOHO 3a/1auk, COOCTBEHHbBIE BO3MOXKHOCTHU €€
pelIeHus;

BJIaJICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSITHSI PEILIEHUI U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIILHOM JIEATEITLHOCTH;

YMEHHE C03/1aBaTh, IPUMEHSATH U PE0OPa30BbIBATh 3HAKK U CUMBOJIbI, MOJIEIN U CXEMBI JIIs
pelieHns yueOHbIX U MT03HABATENbHBIX 3a/1a4;

YMEHHE OpPraHU30BbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM U
CBEPCTHUKAMH; pab0OTaTh MHAWBUIyaIbHO U B TPYIINE: HAXOIUTH 00Illee pellieHue U pa3peraTh
KOH(IUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIIMIA U yuéTa UHTEPECOB; (POpPMYIUpPOBaTh,
apryMEHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO UCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUH C 3a/1a4€il KOMMYHUKALIMY JJIS
BBIPAKEHUS CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH; MIIaHUPOBAHUS U PETYIIALIUHN CBOCH
NESATENbHOCTH; BJIaJCHUE YCTHON U MUCbMEHHOM PeUybl0, MOHOJIOTMYECKON KOHTEKCTHOM PEUblo;
(dbopMHpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCHOJIB30BaHUS HHPOPMAITUOHHO
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

(dhopMHpOBaHHE U PA3BUTHE IKOJIOTUUYECKOTO MBIIUICHUS, YMEHHUE IPUMEHSTH €0 B I03HABATEIbHOM,
KOMMYHHKATHBHOM, COLIMATIbHON MPAKTHKE U MPo(ecCHOHAIBHON OPUEHTALINY.

IIpeaMeTHBIMH pe3yJIbTATAMHU M3YUYCHUS NMpeaMeTa « XUMMUS» SABJSIOTCA CIeAy0lue YMEeHHUS:
B no3naBarensHOM cdepe: 1aBaTh ONpeAeIeHUS H3yYSHHbBIX MOHATUN: «XUMHUECKUN HJIIEMEHT,
«aTOM», «HUOH», KMOJIEKYJIa», KIIPOCTHIE U CIIOKHBIE BELUIECTBAY», «BELIECTBOY», «XUMUYECKas
(dbopMynay, «KOTHOCUTENIbHASL AaTOMHAsI Maccay, «OTHOCUTEIbHAS MOJICKYIISIpHAS Maccay,
«BAJIEHTHOCTbBY, «KPUCTAIUIMYECKAS PEIIETKA», KOKCUIBD), KKUCIOThI», KKAUECTBEHHBIE PEAKLIUNY, «
MaccoBasi I0JIsI», «aACcoOpPOLUs», «TUCTUILIALNDY, «XUMHUECKask PeaKIlisy. ONMHCHIBAThH
JEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO IPOBEIEHHBIE XMMUYECKHUE DKCIIEPUMEHTHI;

ONMCHIBATh U Pa3IN4aTh U3y4YEHHBIE KJIACChl HEOPTaHMYECKUX COECIUHEHHUM, TPOCTHIE U CIIOKHBIE
BEIIECTBA, XUMUYECKHUE PEAKIUY;

KJIaccu(UIMPOBATh U3YUEHHbIE OOBEKTHI U SBJICHUS; JIeJIaTh BBIBOAbI U YMO3AKIIOUEHHS U3
HaOJII0IeHNH, U3YUEeHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH;

CTPYKTYpUPOBATh U3YYECHHBIH MaTepuall 1 XUMHUYECKYI0 HH(POPMAIIHIO, TIOTYUYEHHYIO U3 APYrUX
HCTOYHUKOB; MOJIEIMPOBATh CTPOCHNE ITPOCTBIX MOJIEKYJI;



B 11eHHOCTHO — OpHEHTAIMOHHOH cepe: aHATM3UPOBATH M OIICHUBATH IMOCIICCTBUS IS
OKpYKaroIIel cpebl OBITOBOM M MMPOU3BOJICTBEHHOM JESITEILHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKOM BEIIECTB;
B TpynoBoii cdepe: IpoBOIUTH XUMUYECKUN SKCTIEPUMEHT;
B cdepe OezomacHOCTH KUZHEACITETLHOCTH: OKA3bIBATh MIEPBYIO MIOMOIIIH ITPU OTPABJICHUSX,
0’KOTaxX | IPYTUX TPABMaX, CBSI3aHHBIX C BEIIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM.
Ho3znaeamenvnwvie YY/[:
e  AHATM3HUPOBATH, CPABHUBATH, KIIACCU(DUITUPOBATH M 00001IaTh (DAKTHI U SIBICHUS. BBISBIATH
MIPUYUHBI U CIICACTBUS MMPOCTHIX SIBJICHUH.
e  OCYILIECTBJISITh CPAaBHEHUE, KJIACCU(UKALINIO, CTPOUTH JIOTUYECKOE PACCYKIEHUE,
BKJIKOYAIOLIEE YCTAaHOBIICHUE IPUYNHHO-CIICICTBEHHBIX CBSI3EH.
e CO3/1aBaTh CXEMaTUYECKHE MOJIEININ C BBIJICJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA.
e  COCTaBJISITh TE3UCHI, PA3JIMUHBIE BUJIbI TNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).
[IpeobpazoBriBaTh HHGOPMALINIO U3 OJHOTO BUAA B APYrou (TabauIly B TEKCT U TIp.).
e BBIYUTHIBATH BCE YPOBHU TEKCTOBOM MH(MOpMAIUH.
e YMETh OMPELISATh BO3MOKHBIE HCTOYHUKHA HEOOXOUMBIX CBEJICHUHN, TPOU3BOAUTH TIOUCK
“H(pOpMaIIUU, aHATTU3UPOBAThH U OIICHUBATH €€ JJOCTOBEPHOCTb.
e cpenctBoM (OPMHUPOBAHUS MTO3HABATENBHBIX Y Y [ CIyXUT yueOHBIN MaTepual, U MpexIe
BCETO MPOIYKTHBHBIE 3aJaHUsl yUeOHUKA.
Kommynuxkamuenwvie YY/I:
e CaMOCTOSITEIbHO OPTraHU30BBIBATh yUeOHOE B3aMOJIEMCTBHE B IpyIIe (ONpeaensTh oomiue
LIEJIH, paclpeeNaTh POJIH, JOrOBapyUBaThCs APYT C APYroM U T.1.).

COILEPKXAHUE KYPCA XUMHUHU

Tema 1. Xumus B ueHTpe ecrectBodHanus (114)
XuMHs KaK 4acTh ecTecTBO3HAHMA. [Ipeamer xumnn. XuMust — 4acTh €CTECTBO3HAHUS.
B3anMooTHOIIEHN YenoBeka u pyxatoniero mupa. [Ipeamer xumun. dusndeckue Tena U BEIIECTBA.
CaoiicTBa BemiecTB. [I[ppumeHenne BenecTs Ha OCHOBE MX CBOKCTB. HabmtoeHne u SKCIIepuMEeHT Kak
METO/Ibl U3y4EeHHsI €CTeCTBO3HaHUS U XuMuu. HabnroeHrne kak OCHOBHOM METOJ1 TIO3HAHUS
OKpPY’KaIoIllero Mupa. Y cjaoBus rnposeieHus: HabmoaeHus. ['unoresa. DxcnepuMeHT. BoiBos.
Crpoenue miamenu. Jlabopatopus u o6opyaoBanue. MonenupoBanue. Mojienb, MoieIMpOBaHHE.
OcobGeHHoCcTH MOJICITUPOBaHUs B reorpadumn, pusuke, 6uosoruu. Mojaenu B Ononoruu. Mymsiku.
Mopnenu B gusuke. DnextpodopHas mamnHa. ['eorpaduueckre Moaenu. X uMUYECKHEe MOJIEIH:
npeaIMeTHbIEe (MOJIENH aToMa, MOJIEKYJ, XUMHUUYECKUX U MPOMBIIIICHHBIX POU3BOCTB), 3HAKOBBIE,
WM CUMBOJIbHBIE (CUMBOJIBI SJIEMEHTOB, (POPMYIIBI BEUIECTB, YPAaBHEHUS PEaKIInil). XUMUYECKHE
3HaKHU U (popmynbl. XUMHUECKUN IeMeHT. XUMHUecKue 3Haku. VX 0603HaueHue, MpoU3HOIIECHUE.
Xumuyeckue Gpopmyisl BemecTB. [IpocTrie u cioxHbie BeecTBa. UHAEKCH U KOYPPUIIUESHTHI.
KauecTBeHHBII 1 KOJIMYECTBEHHBIN COCTAB BEIIECTBA.
Xumus 1 pusnka. YHUBEPCAIbHBIN XapaKTep MOJ0KEHUN MOJIEKYJIIPHO - KHHETHYECKOU TEOPHH.
[Tonatusa «atom», «moJiekynay, «uon». CTpoeHue Bewectsa. Kpucraminueckoe cocTosiHuE
BemecTBa. Kpucramnuyeckue pemerku TBepAbix BemecTs. Auddysus. bpoyHoBckoe nBuxeHme.
BemectBa MOJIEKYASIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS.
ArperatHble cocTosiHUS BelecTB. [loHaTHEe 00 arperaTHOM COCTOSIHUY BeliecTBa. Puznueckue u
XUMHUYECKUe siBIeHUS. ['a3000pa3Hble, )KUIKHUE U TBEp/IbIe BEeIeCTBA. AMOP(HbBIE BEIIECTBA.
Xumus u reorpadus. Ctpoenue 3eMiu: sIpo, MaHTus, kKopa. Jlurochepa. MuHepassl U rOpHbIE
nopoAbl. MarmaTHueckre U 0caJouHble (HEOPTraHUYECKHEe U OPraHUYecKHe, B TOM YUCIIEe U TOPIOYHE)
MOPO/IBI.
Xumus u 6uoJiorusi. XuMUYECKUI COCTaB )KMBOW KJIETKH: HEOPTaHWYeCcKHe (BOJa U MUHEPATbHBIC
COJIM) 1 opraHnueckue (OemKu, )KUPBI, YIIIeBO b, BATAMUHBI) BEllecTBA. broiorunyeckast pojib BOJIBI
B JKUBO# KiteTke. @oTocuHTe3. Xnopodui. bronornueckoe 3Ha4eHUE KUPOB, OEITKOB, IPUPHBIX
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Macell, yriieBoJI0B 1 BATAMUHOB IS )KU3HEAEATEIbHOCTU OpraHu3MoB. KauecTBeHHbIE peakiiuy B
xumuu. KauectBeHHble peakiuy. Pacrio3HaBaHue BEIIECTB ¢ IOMOIIbIO KAUECTBEHHBIX PEAKIUI.
Ananutnyeckuil cursai. OnpenensieMoe BEUIECTBO U PEAKTUB HA HETO.

Jemoncrpanuu: Koymekius pa3inyHbIX NpeAMeToB Wik Gotorpaduii mpeIMeToB U3 aTlOMHUHHS
JUTSL WIDTFOCTPAIIMY UJIEU «CBOMCTBAa — MPUMEHEHHUe». YueOHoe 000pya0BaHue, HCIIOIb3yeMOe Ha
ypokax (Gpu3uKH, OMoJoruH, reorpaduu 1 XuMun. IeKTpodopHasi MAIIMHA B ICHCTBHH.
I'eorpaduueckue momenu (ry1o0yc, kapra). bruonorunueckne Moaenu (MyJIsKU OPTaHOB U CHCTEM
OpraHoB PacTEHUH, )KUBOTHBIX U yesoBeka). dusnueckrue 1 XMMUYECKUE MOJIEIH aTOMOB, MOJIEKYJI
BEIIECTB U KPUCTAUINYECKUX perieToK. OObEeMHbIE U IIAPOCTEPKHEBBIE MOJIENN BOJIbI, YTIIEKUCIIOTO
U CEpHHUCTOTO ra3oB, MeTaHa. OOpa3ibl TBEPABIX BEMIECTB KPUCTAJUIMIECKOTO cTpoeHHst. Moaenu
KpUCTAJIIMYECKUX penieTok. Boaa B Tpex arperaTHbix cocTossHUAX. KoyuleKuus KpucTauin4eckux u
amop(HBIX BellecTB U n3zienuil u3 Hux. Kosuekuus MuHepanoB (J1a3ypuT, KOPYH]I, XalbKOIUPUT,
¢drooput, ranut). Kosiekus ropHbIx nopoa (TpaHuT, pa3iuyHbie (GOPMbI KaIbLIUTa — MET,
Mpamop, u3BecTHSK). Kosuiekius roprounx nckonaembix (He(Th, KAMEHHBIN yroJib, CIaHLbI, TOP(D).
JleMoHcTpalnuoOHHbIe IKcniepuMeHThI: HayuHoe HabmoieHue u ero onucanue. Mzyuenne ctpoeHus
wiameHu. CriupToBasi SKCTpaKLuUs XJI0opopuiia U3 3eJ1eHbIX JUCTheB pacTeHuil. «IlepennBanue»
YTJIEKUCIIOTO ra3a B CTaKaH Ha ypaBHOBEIIEHHbIX Becax. KauecTBeHHas peakiysi Ha KUCIOPO/I.
KauecTBeHHas peakiiys Ha yrJIEKUCIIBIN ras.

JlaGopaTtopHble onbIThI: PacripocTpaneHue 3amaxa 0J€K0J0Ha, JyXOB WM J1€30J0PaHTa KaKk
nporecc nuddy3un. Habmonenne 6poyHOBCKOTO IBMKEHHUS YACTHUEK YEPHOU TYIIIH TIO/T
MukpockonoM. Jnddysus nepmanranata xanus B xenatuHe. OOHapyxeHHne 3pUpHBIX Macen B
anesibCHHOBOM Kopouke. M3yueHne rpanuTa ¢ OMOIIbIO YBEIMUUTENBHOTO cTekia. OnpeneneHue
coJiep’kaHus BoJbl B pacTeHur. OOHapyKeHHEe Maciia B CEMeHax IM0/ICOTHEYHUKA U TPEIKOTo opexa.
OO6HapyxeHue Kpaxmaia B NIICHHYHON MyKe. B3aumoaeiicTBue ackopOMHOBOW KHCIIOTHI ¢ HOJOM
(onpenenenue ButamuHa C B pa3nMuHbIX cokax). [IpogyBaHue BbIABIXaEMOT0O BO3/lyXa yepes
U3BECTKOBYIO BoAy. OOHapyKeHUE U3BECTKOBOM BOBI CPEN PA3IMUHBIX BELIECTB.

JlomamHue onbIThI: 13roToBNeHne MOEne MOJIEKY T XUMUUECKUX BEIIECTB U3 MIACTUIIMHA.
Huddysus caxapa B Boje. ONBITHI ¢ TyCTON 3aKPBITON TUIACTUKOBOM OyThIITKOM. OOHApYyX)eHNe
Kpaxmalia B IpOJyKTax MUTaHUs; S0I0Kax.

IIpaktuyeckas pabora Ne 1. 3HakoMcTBO ¢ 1aboparopHbeIM 00opynoBaHueM. [IpaBuia TeXHUKH
0€30MacHOCTH.

[IpakTrueckas padota Ne 2. HabmoneHue 3a ropsiieii cBe4oi. Y CTpOUCTBO U paboTa CIUPTOBKHU.

Tema 2. MaremaTH4eckue pacuersl B xumun (9 4)
OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsIpHast Macchl. OTHOCUTENIbHASL ATOMHAsA Macca 3JIEMEHTA.
MonexkynspHas Macca. OnpeaeneHre OTHOCUTEIbHOM aTOMHOM MacChl XUMHUYECKHUX AJIEMEHTOB 10
tabnuue JI. 1. MenneneeBa. HaxoxaeHne OTHOCUTENFHOM MOJIEKYIISIPHOM Macchl TIo (hopMyre
BEIIECTBA KaK CyMMBbI OTHOCUTEIBHBIX ATOMHBIX MACC, COCTABJISIOLIMX BEIIECTBO XUMUYECKUX
3JIEMEHTOB.
MaccoBas 10715 2IeMEHTa B CII0KHOM BenlecTse. [IoHsATre 0 MaccoBOM 1071€ XMMUAYECKOT0 AJIEMEHTA
(W) B CJIO’)KHOM BEIIECTBE U €€ pacyeT 1o ¢opmyse BemecTBa. Haxoxaenue GopMyibl BelecTBa mo
3HAYEHUSM MAaCCOBBIX JIOJIeH 00pa3yIOINX €ro AIEMEHTOB (ISl IBYX4acOBOTO U3YUEHUS Kypca).
UucTteie BemecTBa 1 cMecH. UucTeie BemecTBa. Cmecu. ['eTreporeHHbie 1 TOMOT€HHbIE CMECH.
I"az000pa3nblie (BO3ayX, IPUPOIHBIH Ta3), KuAkue (HedTh), TBepAble cMecH (TOPHBIE TIOPOIBI,
KYJIMHApHbIE CMECH U CHHTETHYECKHE MOIOIINE CPECTBA).
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O6bveMHas noms ra3a B cmecu. Onpenenenne o0beMHO gou ra3a (¢p) B cmecu. CoctaB
aTMoc(epHOTro BO3ayXa M MPUPOTHOTO ra3a. Pacuer oObema J10Jm ra3a B CMeCH 0 ero o0bemMy U
Ha000POT.

MaccoBas 10715 BemiecTBa B pacTBope. MaccoBas 101 Beiiecta (W) B pactBope. Konnenrparnus.
PacTBOopuTens u pacTBOpEeHHOE BeleCTBO. PacueT Macchl pacCTBOPEHHOI'O BEIIECTBA 10 MacCe
pacTBOpa U MacCOBOM JI0JIE€ pACTBOPEHHOTO BellecTBa. MaccoBas 1ois npumeceil. [lonsitue o
YUCTOM BEIIECTBE U pUMecH. MaccoBasi 105t IpuMecH (W) B 00pasiie UCXOTHOTO BEIIECTRA.
OcHoBHOE BeriecTBO. PacueT Macchl OCHOBHOTO BEILECTBA 10 MACCE BEILIECTBA, COJAEPIKAILETO
OTPEJIEIEHHYIO MAaCCOBYIO JIOJIIO IPUMECE.

Jemoncrpanun: Kosyuiekius pa3iu4yHbIX BUJIOB Mpamopa 1 u3aenuil u3 Hero. CMechb pe4HOro U
caxapHOTO Iecka u ux pazzaenenue. Komrekuus et u HedrenpoaykroB. Kommekius ObITOBBIX
cmeceil. /lnarpamma coctaBa atMocgepHoro Bo3ayxa. Jluarpamma coctaBa NpupogHOIO rasa.
Komnekuus «MuHepasibl U TOPHbIE TOPOIBI.

Jomamuue onbIThl: M3ydeHne cocTaBa HEKOTOPHIX OBITOBBIX U (hapMaleBTUUECKUX MTPEenapaTosB,
COJIepIKalUX ONPEEIEHHYIO I0JII0 TPUMECEH.

[Tpaktuueckas padota Ne 3. [IpuroToBieHue pacTBopa ¢ 3aJaHHON MacCOBOM JI0JIel paCTBOPEHHOTO
BEIIECTBA.

Tema 3. SIBeHusi, npoucxoasinue ¢ semecrsamu (9 4)
Pa3znenenne cmeceit. CriocoObl pa3aeneHusi cMecei 1 ouncTKa BemiecTB. HekoTopeie mpocreiimine
CHOCOOBI pa3/ieNIeHHs] CMecei: TPOCeuBaHUE, pa3/elieHue CMEeCel MOPOIIKOB JKeje3a U Cepbl,
OTCTavBaHUe, IeKaHTalus, IEHTPU(YrupoBaHUeE, pa3JieIeHHe ¢ IOMOIIbIO IETUTENbHON BOPOHKH,
¢unbTpoBanue. PunbTpoBaHKE B JabopaTopuu, ObITY U Ha npou3BoacTBe. [loHsTue o punpTpare.
AncopOuus. [Tonsatue 06 ancopbunu u ancopOeHTax. AKTUBUPOBAHHBIN YroJib KaK BaKHEUITUN
azcopOeHT. Y CTpOMCTBO MPOTHUBOTA3A.
JlucTuisiys, UK neperonka. Juctmsanus (meperoHka) Kak MpoLecc BbIJICICHUS BELIECTBA U3
KUAKOU cMecu. JlucTrimupoBaHHas Bojia M 005acT ee npuMeHeHus. Kpucrammuzanus i
BhINTapuBanue. Kpucramnu3zanus u BelapuBaHue B Ja0opaTopun (KpUCTAUTH3ATOPHI U hapPopoBbIe
Yalku JUIsl BellapuBaHus) U npupojie. [leperonka nedpru. Hegrenponykrsl. @pakiuonHas
MEPETOHKA JKUJIKOTO BO3/yXa.
XUMUYECKUE peaKlUU. Y CIOBUS IPOTEKAHUS U MPEKPALEHUS XUMUYECKUX peakiuii. XuMHuecKkue
peaKkuu Kak Mpolecc MpeBpalleHus OJHUX BEIIEeCTB B Apyrue. Y CIoBuUs NPOTEKaHUS U
MpeKpaleHus] XUMUYeCKuX peakiuii. ConpukocHOBEeHHE (KOHTAKT) BEIIECTB, HarpeBaHue.
Karanmuzatop. Uarubutop. YnpapiieHue peakiusiMi TOPSHHS.
[Tpu3naku xumuueckux peakuuid. [IpusHaku XuMU4YecKuX peakiifii: ”3MeHeHHe 11BeTa, 00pa3oBaHHe
ocaJlka, paCTBOPEHHE MOJTyYEHHOTO 0Ca/IKa, BbIJCNICHUE Ta3a, MOsBJICHUE 3allaxa, BhIACICHUE WU
MOTJIOIEHUE TETJIOTHI.
HMemoncrpanuu: @unstp [llorTa. Boponka broxnepa. YcranoBka s GUITPOBAHUS 110
BakyymoM. PecriuparopHbie Macku U MapiieBblie MoBs3Ku. [IpoTuBoras u ero ycrpoiictso. Komnekuus
«HedT1b 1 HEDTEPOTYKTHI».
JleMOHCTPAalMOHHBIE IKCIIEPUMEHTHI: Pa3fienenre cMecu NopoIiKa Cephl U JKEJE3HbIX OMUIIOK.
Paznenenne cmecu nopoiiika cepbl U niecka. Paznenenue cMecu BOJbI U paCTUTENBHOTO Maciia ¢
MTOMOIIBIO JIENUTENbHON BOpOHKH. [TomydeHne AuCcTUIIMPOBAaHHON BOJIBI C MOMOIIBIO J1a00paTOPHOMA
YCTAaHOBKH JUIsl IEPETOHKU KUIAKOCTEN. Pa3ienenue cmecu nepmMaHraHara 1 IuxpomMara Kajus
CrocoO0M KpucTaIIM3aui. B3aumoieficTBrE jKeIe3HbIX OMUIIOK M MOPOIIIKA CePhI MPH HATPEBAHUH.
[Tomyuenue yriekucaoro ra3a B3auMoJISHCTBUEM MpaMopa ¢ KUCIOTOM U 0OHapyKEeHHE ero ¢
MTOMOIIBI0 U3BECTKOBOM BOIbI. KatanuTrueckoe paznoskeHre nepokcuaa Boopoa (KaTaiu3arop —
mrokcua Mapranma (IV)). O6HapyxeHue pacTBOpa MIENOUX ¢ TOMOIIBIO HHIUKATOPA.
B3aunmMopeiicTBrue pacTBOpa nepMaHraHara Kajius U pacTBOpa IUXpoMara Kajus ¢ pacCTBOPOM
cynbbuTa HaTpHus. B3anMopeiicTBre pacTBopa nmepMaHranaTta Kaius ¢ aCKOpOMHOBOW KHCIOTOM.
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B3aumoneiicTBue xiopuaa xenesa ¢ KeJITON KpOBSIHOM CONbI0 M TUAPOKCUAOM HATPUS.
B3aumoneiictBue ruapokcuaa xenesa (I11) ¢ pactBopom consiHOM KUCTOTHI.
JlaGopaTopHble ONBITHI: AJCOPOIHS KYKypy3HBIMHU MaJOYKaMH MAPOB MaXy4YHX BEIIECTB.
N3yuenue
YCTPOMCTBA 3aKUTAJIKU U TUIAMEHHU.
Jomamnue onbIThI: Pazienenrue cMecu cyxoro MoJjioka U pe4Horo necka. OrcrauBaHue B3BECH
MOPOIITKA JJIsl YUCTKH MOCY/IBI B BOJE U €€ ACKaHTaIusl. AICOpOLUs aKTUBUPOBAHHBIM YIJIeM
KpacsIuX BEIIeCTB Nerncukoibl. PactBopenue B Boae tabnerku acmpuna YIICA. [Ipurorosnenue
M3BECTKOBOM BOJIBI U OTIBITHI ¢ Hel. M3yuenne cocraBa CMC.
[Ipaktudeckas padora Ne 4. BeipammBanue KpUCTAIIOB COJIU (JJOMAIIHUI SKCIIEPUMEHT).
[Ipaktuyeckas padora Ne 5. OuncTKa MOBapeHHON COJIH.
[Tpaktuueckas padota Ne 6. M3yueHue nporiecca KOppo3uu xemesa.

Tema 4. Paccka3bl o xumuu (5 4)
VYuennueckas koH(pepeHus. «Bplratoniuecst pycckue y4eHbIe - XUMUKI».
Konkypc cooOmennii yuamuxcs. «Moe m001MMoe XMMHUECKO€E BEIIECTBO» (OTKPBITHE, MOJIy4YEeHHE U
3HAYCHHE).
Konkypc yueHnuecknx npoekToB. KOHKypC MOCBSAIIEH U3YUYEHUIO XUMHUECKUX PEAKIIUM.



HanmenoBaHue TeMEI Bcero
4acoB

Tema 1. 11

XuMus B LEHTpE

€CTCCTBO3HAHUS

Tema 2. 9

MaremaTndeckre pacueTbl

B XUMHUH

Tema 3. 9

SIBneHus1, MIPOUCXOIAIIHE C

BEIIeCTBAMU

Tema 4. 5

Paccka3zbl 1o xumuu

Htoro 34

TeMaruuyeckoe MIIAaHUPOBaAHHE

[Ipakrtuueckue paboThI

[Ipaktuueckas padora Ne 1
«3HAKOMCTBO C J1JaOOPATOPHBIM

obopynoBanueM. [IpaBuia TeXHUKH
0e301acHOCTH MpH paboTe B XUMHUECKOM

KaOuHeTe».
[IpakTrueckas padora Ne 2
«HaOmronenue 3a ropsiieit CBeuen.

VYerpoiictBo criuproBku. [IpaBuna pabotsl ¢

HarpeBaTebHbBIMU TPHUOOPaMU.
[IpakTrueckast pabota Ne3
«IIpuroroBnenue
pacTBopa C 3aJaHHOMN
MacCOBOM 101€ei
PacTBOPEHHOTO
BEIL[ECTBAY.
[IpaxTrueckas padota Ne 4
«BrpIpanuBanne KpUCTAIIIOBY»

[IpakTuyeckas padora Ne 5
«O4nCcTKa MOBAPEHHOW COTN»
[IpakTuyeckas padora Ne 6
«Koppo3zus xenesza»
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KanennapHo-reMaTnyeckoe JIaHMPOBaHHE
ns 7 kiaacca Ha 2024-2025 yu. rr.

aar
Ne Ne a BBoaumbie onopHbie xumuueckue nousaTus u | [lpakruueckue u O6opynoBanue
yYpo | ypo Tema ypoka npenacrapiaenusi. ®opmupoBanue KOHTPOJIbHbIE Jomamnee
Ka | Ka CHeNHAJIbHBIX HABBIKOB padoTkl, 3ajjaHue
B JlabopaTopHbIe
TeM ONbITHI
e
IMTABA 1. XUMUSA B HEHTPE ECTECTBO3HAHMUS (11 yacoB)
1 1 HUncmpykmaoic EctectBo3nHanune — xommiekc Hayk o nmpupoje: | J. Komnekuus paszubix | [Ipobupku, § 1. 3amonHuThH
no Th. (bu3uKH, XUMUHU, OMOJIOTUHN U Teorpadum. MPEIMETOB, U JI 00pa3IsI TaOMHITy
XuMHUSA KaK 4acTh [TonoxuTenbHOE U OTPULIATEIILHOE dororpaduit BEIIECTB JJIA «CpaBHeHUe
€CTeCTBO3HAHMSI. BO3/ICHCTBUE YEJIOBEKA HA TPUPOLY. MIPEIMETOB U3 UCCIIEIOBAHUS CBOMCTB
XuMHUs- HAYKA 0 [Ipenmer xumun. Tena n BemectBa. CBOMCTBA AJTIOMUHUS IS ($u3uY. CBOMCTB | Kpaxmalyia u
BelllecTBax, X BEILECTB KaK UX UHAUBUAYaTIbHbIE IPU3HAKH. WJUTFOCTPALUU UJIEU COJIBI TIO
CTpOeHMH, cBoiicTBax | CBOIICTBA BEUIECTB KAK OCHOBA UX IPUMEHEHHUS | «CBOMCTBA — MIPEII0KCHHBI
U NIPEeBPalllCHUH. IIPUMEHEHHE) M MPU3HAKaAM
2 2 OcHoBHBbIE METOABI HaGmronenne kak 0CHOBHOM METO/] TIO3HAHUS . Yuebnoe Crouuku, § 2.
MO3HAHMSI: OKpYKaroLIero MUpa. YciaoBuUs MIPOBEICHUS obopynoBa- Hue, CIIUPTOBKA, [TonrotoBka k
Ha0/I0eHHe, HabOmroneHus. ' unoresa Kak MmpenoioKeHue, UCIIOJIb3yEMOE Ha Cyxoe roproyee | MpakT. padore
H3MepeHue, 00BSCHSIOIIEE UITH MPEICKA3bIBAIOIIEE MPOTE- | YpoKaxX (U3UKH, Ne 1 (c. 14).
IKCIEPUMEHT. KaHue HaOMIOIaeMOoro SBICHUS. DKCIEPUMEHT. | OUOJIO-TUH, Hapucosatb
JleMoHCTpaMu. Jlaboparopusi. DKCIEPUMEHT JTa0OPaTOPHBINA U | reorpaduu U Xu-Mumu. 3HaKH,
Y4yebHoe nomMarrHui. CiocoOb! GUKCUPOBaHUS JJ. Hayunoe o0o03Haua
o0opynoBaHue, pe3ynbTaroB 3KcrepuMenTa. CtpoeHue HaOJIOIEHUE U €TO IOILIE MTpaBUIIa
HCNOJIb3yeMble NPHU IJIaMEHU CBEYM, CyXOT0 TOPIOYEro, COUPTOBKM | onucanue. M3ydenue TEXHUKHU
u3y4eHuu QU3UKH, CTPOEHUS TJIaMEHU 0e30MacHOCTH
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OunoJiorum, reorpapuu
U XMMHH.

IIPU BBITIOJIHE-
HUU

JlabopaTopHble XUMHUYECKUX
onbIThl. CTpOeHune OTIBITOB
MJIAMEHH T'OpPeJIKH.
HNucTpykTax [IpaBuna texuuku 6e3onacHocty npu padore B | [IpakTuyeckas [Tpobupkwu, kon | Opopmuth
o TH.IL.P. Ne 1. XUMUYEeCKoM KabuHeTe. JlabopaTtopHoe padora Ne 1. Obl, BOPOHKH, OTYET O
3HAKOMCTBO C 000pyI0BaHue: YCTPOUCTBO, HA3HAYCHHUE, UATTUHPEI, pabore.
1a00paTOPHBIM MIpUEMBbI OOpaIeHust CTyM Ka ¢ [ToaroroBka k
000pyIOBaHUEM. MIECTHKOM, MIPAKTHYECKOM
[IpaBuna TexHuku dbapdoposas paboTeNe2
0e30MacHOCTH yarika s

BBITIAPUBAHHUS
HNHcTpykTax Habmronenue. YeTpolicTBO CIUPTOBKH U IpakTHyeckas CrmproBKa, [TogroroBka 10
o Th. I1.P.Ne2 MpaBuJIa 00OpallleHus ¢ HarpeBaTeIbHbIMU padora Ne 2, CIIMYKH, JTyYUH- | KJIAJIOB II0 Te-

HaGmronenue 3a npudopaMu Ka, CTeKJITHHas | Mam: «M3
ropsel CBEYOH. TpyOKa, hapdo- | ucropuu
YerpoiicTBo 1 paboTa poBas TIacTUHaA | M300peTeH.
CIUPTOBKHU. ANEKTPOPOPHOI
MamuHbD, «Mc-
TOPUS MOSIBJICH.
rooycay
Xumuveckas Mopenu kak abCcTparupoBaHHbIE KOIIUU . DnexrpodopHas I'moGyc, xapra, § 3.
CUMBOJIMKA. 3HAKH U3y4aeMbIX 00bEKTOB U IpolieccoB. Mozaenu MaIIlHA B JEUCTBUH. | MYISKHU Opra- Beryunts
XUMHYECKHX B (husuke. DnekTpodopHas MalInHa Kak I'eorpaduueckue HOB U CHCTEM CHMBOJIBI €
3JIEeMEeHTOB. abcTparupoBaHHasi MOAENs MOJTHUKA. Mozaenu Mojienu (ro0yc, opraHoB pacte- | Ha3BaHUAIMH
JleMoOHCTpAIUH. B Ouosioruu. bruonoruueckre MyssKH. Kapra). Huid, kuBoTHBIX | 10
O0bemHBIC N Mopenu B XMMUHU: MaTepualbHble (MOAETH buonornueckue 1 4EJI0BEKa, XHMHICCKHX
IAPOCTEePKHEBbIE aTOMOB, MOJIEKYJ, KPUCTAJUIOB, allapaToB U MoJienu (MYISKA Mojienu kpuctain | SJICMCHTOB (H,
Mo/ieJIH BO/IblI, YCT@HOBOK) M 3HAKOBBIE (XUMUYECKHE 3HAKH, OpPraHOB U CUCTEM mauecknx peme | G N, O, Na,
YIVIEKUCJIOTO U XUMHYecKkHre (GopMyIbl U XUMUYECKHE OpPraHoB pacTe- HUH, | TOK, MOJIEKYII Mg, Al, Si,
ypaBHEHUs) JKUBOTHBIX U Y€JI0 P.S)

CCPHUCTOIO ra3os,

12




MeTaHa.
JlabopaTopHble
ONbIThI.
H3roroBieHue
Mojaeaed XuMHYeCKUX
BelIECTB U3

Beka). Ou3nveckue u
XUMUYECKHE MOJICITH
aTOMOB, MOJIEKYJI Be-
HIECTB U UX KPUCTAJI-
JUYECKUX PEIIETOK

IUIACTHJIMHA.
3HaKU XUMHYECKHX XUMHUYECKUH AJIEMEHT. XUMUYECKHE 3HAKH. . Wapoctepxkuessie | Lllapocrepxne- | §4.
3JIEMEHTOB, Xumnueckue hopmyinel. Ux o603HaueHue, MOJIEITA BOJBI, YIJIE- BBIE MOJICITN JomanHuit
XUMHYeCKHe MPOU3HOIICHUE ¥ HHPOPMAITHS, KOTOPYIO OHU KHCIIOTO U MOJIEKYI OTIBIT
dbopmybl HecyT. Uuaekcer u koadumuenTsl. [IpocTeie 1 | cepHUCTOTO Ta30B, BEIIECTB, «M3roToB-
CIIO)KHBIE BEIlleCTBa MeTaHa. IJTACTUJIUH, JeHne
JO. UsrotosiecHue I[ICXD MoJIeeH
MOJIETIEH MOJIEKYIT MOJIEKYII Be-
XUMUYECKHUX BEILIECTB LIECTB U3
13 IUIACTUIINHA IJ1ac-THUJIMHAY
. Bbryu.
CUMBOJIBI U
Ha3BaH
3JIEMEH- TOB
(Fe, Au, K, Ca,
Cu, Hg, Pb,
Ag, CI, Cr, Zn)
Xumus u ¢pusnka [ToHATHS «aTOM», KMOJIEKYIIa», KHOH. J1. OOpa3ipl TBEPAbIX | MOJIEIH KPHUCT. § 5.
OCHOBHBIE TIOJIOKEHUS aTOMHO- BEILIECTB KPUCTAIUIU- | PELIETOK, JlomMamHui
MOJIeKyIIsipHOTO yueHus. Kpucramnmueckoe YECKOTO CTPOECHHUS. noprpetr M.B. OTIBIT
cocTosiHMe BellecTBa. Kpucraminueckue Monenn kpuctamuu- | JJomoHOCOBa, «duddy3us
peleTky TBepbIX BemecTs. Juddy3us. YECKUX PEIIETOK. BOJA B CTaKaHe, | caxapa B
bpoyHoBCcKOE ABUXKEHUE 3. caxap, BOZIEY,
Pacnipoctpanenue nepMaHraHar «duddy3us
3armaxa 0JIeKOJIOHa, Kanus, pIakoH ¢ | mepMaHTaHara
JIy-XOB WJIH JlyXaMy U1 KaJus B
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JIe30J0paHTa J1€30J0paHT KEJIATUHE»

(mporiecc muddy3un).

JO. Muddy3us

caxapa B BOJIE.

Anddysus mep-

MaHraHara Kajius B

JKEJIATHHE
XuMmus u Qpusuka. [Tonsitne 06 arperatHom coctosiHuu BeniectBa. | . Boga B Tpex IInacTukoBas § 6.
Hemonctpanuu. Tpu ["azo00pa3Hble, )KUKUE U TBEP/bIC BEIIECTBA. arperar- HbIX OyTbLIKa, Bechl, | [loaroroBka
arperatHsIx coctosiHusi | Kpucramnnueckue u aMopQHbie TBepAbIe cocTosiHUsX. TBepable | pa3HOBECHI, Jiell, | KpaTKUX
Bogbl. «llepenuBanne» | BemecTBa. DU3nyecKne U XUMUYECKHE SIBJICHUS | BEIIECTBA. BOJA COO00IIeHUH O
YIJIEKUCIIOTO Ta3a B . «IlepenuBanue» MHHEpanax.

CTakaH Ha
YpaBHOBEIIECHHBIX
Becax. Komnexims
KPUCTATUICCKUX U
aMOp(HBIX BEIIECTB U
U3IEINI U3 HUX.

VIJIEKUCIIOTO Ta3a B
CTaKaH Ha ypaBHOBE-
IIEHHBIX Becax.

0. OnsIT ¢ mycTon
3aKpBITOM
IIJIACTUKOBOU
OyTBLITKOI

3amanmne §(c.
41)

Xumus
u reorpadus

l'eonoruyeckoe cTpoeHue MmIaHeThl 3eMJIs:
SIIPO, MaHTHSL, TUTOC(epa. DIeMeHTHBINH COCTaB
re0J0rM4eCKIX COCTaBHBIX YaCTeil MIaHEeThI.
MuHnepasbl ¥ TOpHbIE TOPOAbl. MarmMarudeckue
¥ 0CaJIouHbIe (OpraHuyYecKue u
HEOpPraHUYeCKHe, B TOM YHCJIe U TOPIOUne)
HOPO/JIBI

J. Komnekums
MUHEpPa-JIOB
(J1a3ypHT, KOPYH/I,
XaJBKOTIMPHUT,
(GITFOOPUT, TANIHT).
Komnnexmus ropHbix
nopo (rpaHwuT,
pa3iauuHble POPMBI
KaJb [IUTa — MeTI,
MpPaMop, U3BECTHSK).
Komnekuus roprounx
UCKOIaeMbIX (HE(Tb,
KaMEHHBIN yIoJlb,

Komnexmus
MUHEPAJIOB U
TOPHBIX MTOPOJI,
TOPIOYHX
HCKOIIa€MBIX,

ayna

§7.

Haiitu B
CKazax
IL.I1.baxxoBa
«MamaxutoBas
LIKaTYJIKa» U
«KameHnHbII
IIBETOK
OITMCaHne
MHHEPAJIOB
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CJTaHIbI, TOpd).

JI. 3yyenue rpanura
C TIOMOIIIBIO YBEJIUYU-
TEJIBHOIO CTEKJIA

10

10

XuMug 1 OMoJI0rusd

XUMUYECKUN COCTAB KUBOU KIIETKH:
HeopraHuyeckue (BoAa U MUHEpaIbHbIE COJIN) U
opranuye-ckue(O0eNKH, JKUPHI, YIIIEBO/IbI,
BUTAMUHBI) BelecTBa. [IpocTbie U cloxkHbIe
BEILECTBA, UX POJIb B KU3ZHEAEATEIbHOCTH
opranu3MoB. bronornueckas posib BoJbl B
*KuBoH kieTke. Dorocuntes. Poib xmopoduiia
B (poTocunTe3e. buonornueckoe 3HaueHNE
KUPOB, OEIKOB, APUPHBIX Mace, YIIeBOJIOB U
BUTAMUHOB JJIS ’KU3HEIEATEIbHOCTU
OpraHu3MOB

J9.CnuproBast
OKCTPAKIIHS
xyopodusuia u3
3€JICHBIX JINCTHEB
pacTeHuM.
KauectBennas
peakius Ha OeJIoK.

JI. Onipenenenue
COJIEp>KaHUs BOJIBI B
pactenuu. O6Hapyxe-
HUE A(UPHBIX Macell B
aneabCUHOBOM KOPKE.
OOGHapyxeHne mMacia
B CEMEHax
MOJICOJTHEY- HUKA U
TPELKOTO Opexa.
O6HapyxeHue
Kpaxmasna B
MIIEHUYHON MYKE.
JO. B3anmopericTaue
aCKOpOMHOBOM
KHUCJIOTHI C HOJIOM
(ompenenenue
ButamuHa C B
Pa3IMYHBIX COKAX).

. Tabnuma
«KuBoTHas u
pacTutenbHas

CrniuproBKa,
CIMYKH, CTTHPT,
TaOJIUIBI O
CTPOEHUHU
KHBBIX KIIETOK,
(GuUIBTPOBATIBLH
Oymara, ceMeHa
MaCITUIHBIX
KYJIBTYp, MYKa,
BOJIa B CTaKaHe,
MapJs, Wox
CIIUPTOBBIN pacT
BOD

§ 8.

JlomarrHuit
OITBIT
«B3anmopencT
-BHE
aCKOpOMHO-
BOM KHCJIOTHI C
HOJIOM
(ompene-
JICHUE
putamuHa C B
Pa3IUYHBIX
COKax)»
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KIICTKa»

11 11 KauecTBenHbie [ToHsiTHE O KAUECTBEHHBIX PEAK-LUIX KAK O JJ. KauectBenHnas N3BecTroBas § 9.
peaKIuu B XUMUH. peaKIusiX, BOCIPUHA MaeMbIX peakius Ha BOJIA, CTEKJIAH- | JlomamHui
O60061enHue n OpraHOJIENTUYECKU C TIOMOIIBIO 3pEHUSs, ClTyXa, | KUCIOPOJ. Has TpyOKka, 00- | OIBIT
IIOBTOPEHHUE I10 TEME 000HS-HUSI. AHANUTUYECKUN AP PEKT. KauecTBeHHas pasisl «OO0HapyxeHu
«XuMHuS B LIEHTpe OmnpenenseMoe BEIIECTBO U PEAKTHUB HA HETO. peakuus Ha MTUIIEBBIX € Kpaxmasia B
€CTeCTBO3HAHUSD) Bo3M0XXHOCTh M3MEHEHUS UX POJIM HAa TPOTUBO- | YIJIEKUCIIBIN Ta3. MPOAYKTOB, BO- | MMPOJIYKTaxX

MIOJIOKHYIO. JI. [IponyBanue Jla, CIUYKH, JTIy- | TTATAHUSD
BBIIBIXa€EMOTO yrHa,TadInIa
BO3/yXa uepes Oprassl 4yBCTB
M3BECTKOBYIO BOJY.
OOGHapyxeHue
N3BECTKOBOU BOJEI
Cpenu pa3IudHbIX
BEILIECTB.
0. ObnapyxeHue
Kpaxmaia B
POJAYKTax MUTAHUS
I'naBa II. MATEMATUKA B XUMHUMU (9 yacoB)
12 1 OTHOCHTEIbHBbIE OTHOCUTENbHAs aTOMHAs Macca JIEMEHTa. . lkana obvexmos | [ICXD, §10.
aTOMHAas U MounekynsipHast Macca. OnpezeneHue (3aMOK — yenosex, JITOPUTM
MOJIEKYJISIPHASI MACChI | OTHOCUTEJIBHOM aTOMHOM MacChl XUMUYECKUX yenogex — A010Ko, BBIYHCIICHUS
anemeHToB 1o tadauue J[. . Menneneena. A010K0 — 2yceHuya, Macc

Haxoxienre 0THOCUTENBbHON MOJIEKYISIPHOU
Macchl 1o (popMyrie BemecTBa Kak CyMMBbI
OTHOCHUTEJIbHBIX aTOMHBIX MAcCC, COCTaBIIFOLIUX
BEIIIECTBO XUMUUYECKUX JIEMEHTOB

eyceHuya — ameoa,
ameba — 6enok,
oenox — /[HK, /[HK
— MOJIeKy1a 800bl,
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MOJLeKYNLA 800bl —
amom 8000pooa)

13 MaccoBas 1075 [ToHATHE O MAaCCOBOM J10JI€ XUMUYECKOTO QITOPUTM § 11.
XMMHY€CKOIo 3JIEMEHTA (W) B CJI0KHOM BEIIECTBE U €€ pacyeT BBIYUCIICHUS BOIPOCHI 4, 5
3jJIeMeHTAa B 1o ¢hopmysie BEeIecTna. MaccoBo# goau | (c. 65)
COeIMHEeHNH. ANIeMEeHTa
14 Yucreble BelecTsa u [ToHsiTHE O YMCTOM BEMIECTBE U O CMECH. . Komnexuus Komnexuus § 12.
cmecu. [Ipupoannie Cwmecu ra3zoo0pa3Hble (BO3IYX, IPUPOTHBIN paszIuy-HBIX BUJIOB Pa3IUYHBIX Nzyuenune
cMecH: BO3IYX, raz), xkuakue (HedTh) U TBEp/bIe (TOpHBIE Mpamopa U U3AeIIHil BHUJIOB BEIIECTB, | COCTaBa
NPUPOAHBIH ra3s, nopopl, kynuHapHeie cmecu u CMC). (unu wimocT-pauni | emeceit, CMC KYJIUHAapHBIX
He(PTh, IPUPOIHBIE CmMecu TOMOTEHHBIE U T€TEPOTEHHBIE U3JIENINI) U3 HEro. cMecei 1o
BOJbI. Cmech pevHoro u STHKETKAM
caxap HOro Iecka.
Komnexknus Hedtu n
HeTenpoayk- TOB.
Komnnexius ObITO-BBIX
cMecei (KyTuHap-
HBIX cMeceit, CMC,
11aM IyHeH, HamUTKOB
M Ip.)
15 O6wemHas g0 rasza [Tonsitre 06 06BeMHOI f071E () . duarpamma Anroputm § 13.
B CMecH KOMITOHEHTAa ra30BON CMECH. cocTaBa pemienus 3anad, | CocraBieHue
CocraB Bo3yxa U MPUPOIHOTO aTMoc(epHOTro JarpaMMbl rarpamm: co-

rasa. Pacyer oOpemMa KOMITOHEHTA
ra3oBOil CMECH I10 €ro 00BEMHOMI
JI0J1€ ¥ HA060POT

BO34yXa. I[I/Ial"paMMa
COCTaBa IIpUPOaAHOTO
rasa

CTaB
B/IbIXa€MO- IO
U BBIJbIXae-

MOTO BO3JyXa
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16

Uncempykmaore

no Th. MaccoBasi 10J1s1

PACTBOPEHHOTO

BEIIECTBA B pacTBOpE

[TonsTe 0 MaccoBoii J10y1€ BelecTna (W) B
pactBope. PacTBopuTens U pacCTBOPEHHOE
BelleCcT-BO. PacueT Macchl pacCTBOPEHHOTO
BEII[ECTBA 110 MACCE PacTBOPA M MAacCOBOM J10JIe
pPacTBOPEHHOTO

BEIIIECTBA U JIPYTHE PACUETHI C
HCIIOJIb30BaHUEM JTHX ITOHATHH

QITOPUTM
BBIYUCJICHUS
MacCOBOM JIOJTH
BEIIECTBA

§ 14.
[ToaroroBka k
MPAKTUYECKOM
pabote Ne 3
(c. 77)

17 Hncmpyxkmaoic IIpakTHYeckas [[Imarens, kon- | PacueTHsle 3a-
no Th. padora Ne 3. Obl, BECBHI, pa3HO | a4 C UCIOJIb-
[TpakTrueckas padboTa BECHI, CTaKaH, 30BaHUEM
Ne 3. IIpurorosnenue MEpH. [IWINHAP, | ITOHA- TUA
pacTBopa C 3aJaHHOMI COJIb, caxap, «MaccoBast
MacCOBOM JoJien BOJIA, OIS »
pPacTBOPEHHOTO
BEIECTBA
18 Maccosast nons [ToHsiTHE O YMCTOM BENIECTBE U TPUMECH. J. Kommexkums Komnexmus § 15.
npuMecei MaccoBas 10711 MpuMecH (u#>) B 00pasiie «MwuHe-pasl 1 Munepaisl 1 Nzyaenue
ncxoHoro BeniecTBa. OCHOBHOE BEIIECTBO. TOPH. TOPOABI». TOpH. IOPOJIbI, | cOCTaBa
Pacuer Maccel 0CHOBHOTO BEIIECTBA MO Macce JO. Uzyuenue ATHKETKH OT HEKOTOPBIX
BEIIECTBA, COJIEPKAIIETO OMPEIEIICHHYIO COCTaBa HEKOTOPBIX OBITOBBIX U (hap- | OBITOBBIX U
MacCCOBYIO JIOJIIO IPUMECEH, U Ipyrue OBITOBBIX U MaleBTHy. Ipe- | GapmareBTHue
MOIU(UKAITMOHHBIE PACUETHI C bapManeBTHIEeCKIX aparoB CKUX
UCIIOJIb30BaHUEM STUX MOHITHH [Ipenaparos, [pernaparoB Mo
coJieprKa-Iux ATHKETKaM
OTIpeIeTICHHYIO
JIOJII0 TIpUMeEcCEi, 1Mo
UX STUKETKaM
19 O6o0mmenue u JloManHsist
MTOBTOPEHHE TIO TeMe KOHTPOJIbHAs
«Maremaruka B pabota

XHUMHUN
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20 KonTpoabnasi pab6ora NumuBunyans- | He 3agano
Ne 1 mo Teme Kontposibnas HBIE 3aJIaHHs Ha
«MaremaTuka B padora Ne 1 KapTOuKax
XUMHI»
ITTABA 1II. ABJIEHUSA, TIPOUCXOISINUE C BEIHIECTBAMMU (9 uacoB)
21 Ananu3 KoHTpoJibHOM | CriocoOBI pa3zesieHusi cMecel U OYUCTKA 1. Ilpoceusanue Bona, macro, §16
paboThl BemiecTB. HekoTopeie mpocTeiiine crnocoob cmecu MyKu u MyKa, caxap, (c. 83—38)9).
Paznenenue cmeceil. pa3aesieHusl CMeCe: TPOCEUBAHUE, CcaxapHozo necka. CUTO, BOPOHKA Jomanrnuii
1. Cnoco0nl OTCTaWBaHUE, ICKAHTALUS U Ap. Paszoenenue cmecu NeanTeNIbHas, OIBIT
pasziesieHusi cMecei nopowika cepbul u CTaKaHbl, recok, | «Paznenenue
JHcene3nblx ONUNLOK. cepa, Kelle3Hble | CMECH CyXOro
Paznenenue cmecu OTIMJIKH MOJIOKA H
MOPOIIIKA CEPbI U pEYHOrO
necka. Pasnenenue IIECKa.
CMECH BOJBI U IIpakTHyecka
PACTUTEILHOTO Maciia s1 padora Ne 4.
C IIOMOIILIO BripamnBanue
NeNIUTENb- HON KpPUCTAILJIOB
BOPOHKHU. coJu (JoMar-
Llenmpugyeuposanue. HUM SKCIIEpH-
JO. Pa3znenenue MEHT)
CMECH CYXOTO MOJIOKa
U PEYHO-TO MECKAa.
22 2. ®unbTpoBaHUE OubTpoOBaHuE B JIabopaTopuu, ObITY U Ha 3. Qunvmposanue ITecok, Boja, §16
npousBojctee. [lonstue o gunsrpare Paznenenue cmecu ¢buneTp, Mapnsa, | (c. 86—87).
BOJIbI U PEYHOTO HOXKHUIIBL, HUT- | MI3roToBIeHUE
necka. KU, calpeTKu MapJeBOu
. @unerp Hlorra. OyMaKHBIE, MTOBS3KHU.
Bo-ponka broxuepa. pecnuparop, [Ipennoxurs
YcTa-HOBKA JUIs MIPOTHBOTa3 XOJ1 DKCIIE

19




(GUIBTPO-BaHUS IO pUMeHTa
BaKyyMOM. «OrcranBaHue
Pecniuparopnsie B3BE-CH
MacKH M MapJieBbIe MOPOLIKA JIS
MTOBSI3KH. YUCTKH
JI. M3eomoenenue MOCY/IbI U €€
00b1Y HO20 U JEKaHTaLHsD).
CKAa0Uamoz2o [ToaroTos ka
Gunompos u3z JTOKJIa/I0B
Gunvmpo- eanvrol «HcTopus BO3-
oymaeu unu HUKHOBEHUS
bymasicHot MIPOTUBOTa3ay,
cangemxu. «H./1.3enun-
HO. Hzeomoenenue CKHUI»
Map 1e8vix No6sa30K
Kaxk cped cmea
UHOUBUOYATILHOUL
3auumul 8 nepuoo
nuU-0emMuu 2punna.
OTtcrauBanue B3BeCH
MOPOILIKA JUI YUCTKU
MOCY/IBI B BOJIE U €€
JICKaHTaIHs
23 Ancopbuus [Tonsitre 06 ancopbuuu u aacopOeHTax. NI. Aocopoyuonusie | Yromnp aktuBu- | §16(c.87 —
AKTHBUPOBAHHBIN YTroJib KaK BaKHEUILINNA ceolcmea poBaHHBIN, p-p | 89).
a7icopOeHT, ero UCIOIb30BaHKE B OBITY, Ha AKMUBUPO-8AHHO2O MEeNCU-Kobl, Ky | Jlomamnuit
MPOU3BOJICTBE U B BOCHHOM JieJie. YCTPOICTBO | yersi. Kypy3HBbIE a- OTIBIT
POTUBOTa3a . IIpoTuBOra3s v €ro | JIOYKH, O/ICKO- «AncopOrust
YCTPOUCTBO. JIOH, aKTUBUPO-
JO. Ancopbuus IIPOTUBOra3 BaHHBIM yIIIEM
AKTUBHUPOBAHHBIM KpacsIIux Be-

yIJIEM Kpacsiux

mICCTB IICIICHU-
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BCIICCTB IICII- CH~

KOJIBI». «AI-

KOJIbl. AncopOuus copOLMsI KyKy-
KyKypYy3HBIMHU IaJ104- PY3HBIMU
KaMU [IapoB Naxy4yux 1ajaoy KaMu
BELIECTB [apos Ia
Xydux
BELIECTBY
24 Juctumsus JCTHIIIAnMs Kak Mpouece BbIAE JICHUS 1. [Tonyuenue Y4eOHblit §17.
BEILIECTBA U3 KUAKONU CMECH. JUCTUI-IIMPOBAHHON | TUCTUILIATOD, JlomMamHum
JuctunnupoBaHHasi BoAa U 00JIacTH ee BO/JIbI C [TO-MOUIbIO Konnexmus OTIBIT
npuMeHeHus. Kpucrammmsanus win nabopaTropHO Hedtp n «Ouncrka
BbIapuBanue. Kpucrammmsanus u YCTaHOBKH JIJIs He(TEenpOAYKTHI | BOJBD»
BbINIapUBaHUE B 1a00paTopuu (KpUC MIEPETOH- KU , TAOJINILIBI
TaJTM3aTOPhl B (hapPOpOBBIE YAl KU IS xkuakocteit. Paznene- | [lepepaboTka
BbITTapuBaHus) U nipupoe. [leperonka Hedru. HUE CMECH HetH
Hedrenpoaykrel. @pakninoHHas eperoHka NepMaHraHara u
KUJKOTO BO3JIyXa JUXpoMaTa Kaus
Croco6oM KpUCTaILIH-
3allUU.
J. Komnekums
«Hedts 1
He(PTEPOTYKTHI».
Karanuzarop.
HO. Ouucmka 600v
25 IIpakTnyeckoi CpaBHuUTENBbHAS XapaKTEPUCTUKA KPUCTAIIIIOB Crakansl, BopoH | BeipamuBanue
paGora Ne 4 «OuncTKa | COJU A0 U nociae OUUCTKU. [Tpuémsal u Ka, GUIbTp, 1a0. | KPUCTAIIIOB
TOBAPEHHOM COJIN». OTIEpBallH, UCIIOJIb3YEMBbIE LITaTuB, COJIb, conu
Oransl BeIpalllMBaHUs KPUCTAIIIOB COJIH. necok, hapdop. | (romarHui
Jalika, BOJia, OTIBIT)

CTCKJI. ITaJIOYKa
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26 XumMnueckue [TonsaTrEe 0 XUMUYECKON pEaKIMK KaK . YerpoiicTBo PactBops! kuc- | §18.
peakuuu. IpOLECCEe IPEBPAILEHHS OJIHUX BELLIECTB B KHUCJIOT-HOTO JOTHL, U3BeCTKO | JlomamHuii
JeMoHCcTpanmu. npyrue. YCIOBUS TSUCHHS U TIPEKPAIICHUS OTHETYITUTEIIS. BOU BOJIBI, Mpa- | OIIBIT
B3aumozaeiicTeue XUMUYECKUX PEAKLIAN. 1. «Bynkan Ha MOp, KeNe30, «H3roroBneHu
NOPOLIKOB JKejie3a U CTOJIE». cepa, acbectup. | e
cepbl npu Bzaumoneiicteue CeTKa, CaMOJIETBbHOTO
HArpeBaHUM. JKeJle3 HbIX OMWIOK U OTHETYIIUTEIIS
oayuenne MOPOILIKA CEPBI IPU »
YIVIEKHCJIOT0 ra3a HarpeBaHuU.

B3anuMO/eiicTBHEM [Tonyuenue

MpaMopa ¢ KHCJIO0TOM YIJIEKUCIIOTO ra3a

U O0HApY:KeHHUe ero ¢ B3aUMO/ICHICTBUEM

MOMOIIb IO MpamMopa ¢ KUCIOTOU

U3BECTKOBOI BObI. 1 OOHapy>KEHHUE €ro C
MO-MOUIbIO
N3BECTKOBOU BOJIEI.
Karanutnueckoe
pasioxeHue
NepoKCcUa BOAOPOaa
(karanm3aTop-
JTMOKCH]T MapraHiia
IV.

27 Ipuznaxku [Mpu3naku xumuueckux peakuuit. O6pazosanue | AJ. [lonyuenue VYkcycHas § 19.

XHMHYECKUX PeaKIuii | 0cajika, BbIJEJICHHE ra3a, NOsBICHUE 3al1axa, ocaoka 2uopoxcuoa KHUCTIOTa, cofa, | Jomamnuit
W3MCHCHHE 1[BETA, BhIICJICHNE WK TIorIolneHue | meou (1) peaxyueti MPOOUPKH, MO, | OIBIT
TeIuIa. obmena. Bo3- ToHKa | CIIUPTOBKA, «[IpurotoBnen
uoja. Beinenenue CTEKJISTHHBIN ue JIUMOHAIa»
rasa u3 pacTBopa. KYIIOJ, CIINYKH,
JI. B3aumooeiicmsue | cupTOBKa

VKCYCHOU KUCTIOMbL C
nuUmMwvegou coooul
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(euopoxapbonamom
Hampus). Yoanenue
nAameH om pacmeopa
uooa.
HO. Ilpueomoenenue
JUMOHAOA
28 | 8 O0001EeHnEe U 3aganus Ha IToaroroBka x
aKTyanau3alus 3HaHUI KapTOYKax KOHTPOJIBHOM
o Teme «SIBieHus, mpo pabote Ne2
HCXOJIAIINE C
BEIIECTBAMM.
TlonroroBka k
KOHTpOJIbHOM paboTte Ne
2.
29 9 KonTpoabnasi paéora NumuBunyansH | He 3agano
Ne 2 o Teme KonTpouabnas bl 3aJlaHUs Ha
«IBneHns, padora Ne 2 KapTo4Kax
MIPOUCXOSLIUE C
BEILLECTBAMI)
IJTABA 1IV. PACCKA3BI 110 XUMHUHU (5 yac)
30- | 1-2 AHanu3 KOHTPOJIbHOU Bxitag, BHECEHHBIN PYCCKUMU YYEHBIMU — [ToptpeTht [TonroroButh
31 paboThI 10 TeMe XUMHUKaMHU B pa3BU-TUE XUMUU. KU3Hb U yueHsIX M. B. MPOCKTHI HA
«SIBnenus, Jesatenb-HOCTh M. B. JIomoHOCOBa, JIlomoHOCOBa, TeMy
HPOUCXOIALINE C J1. . Mengeneesa, JI.1.Mennenee «Hcnenosanue
BEILECTBAMM)). A. M. bytneposa Ba, A.M.byt- XHMH%VCKHX
Yyenuueckas JepoBa H Jip. PEAKHIHD-
KOH(pepeHIus
«Bprgaromuecs

pYycCKHe yueHbIe-
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XUMHUKI.
0 >ku3Hu 1
JIESITCILHOCTH

M. B. Jlomonocoga, /I.
N. Menneneena,

A. M. byrnepoBa

32 3 Konkypc coobmennii Co6op u npencrasiaeHne HHGOPMAITIH [Tpe3enTanuu (c.111-122)
yuamuxcs «Moe YYaIIUXCAd O XUMUYECKUX BEIIECTBAX. VUaIIIXCst [ToaroroButh
mobuMoe xumudeckoe | MaauBumayansHas pabora. coo01eHne Moe
BEIIIECTBO» 00 Tro0rMoe
OTKPBITHH, IIOJyYEHUH XUMHUHCCKOC
1 3HaUCHHE BEIICCTEO.
BBIOPAHHOTO
XUMHYECKOTO
BEIIECTBA.

33- | 4-5 CeMuHap no uroram Pabota ¢ xumuaeckuM 000pyI0BaHUEM U C IToBapeHHas coJb, Hemoncrparusa | (c. 123-145)

34 JOMAIIIHETO XUMHYECKHUMHU BEIIECTBAMM. MUIIIEBON KPACUTEb, KpUCTAIIOB 3aBepuInTh
HCCIIEI0BATEIBCKOTO BOJIa, CTAKaH, HUTKA, MPOEKTHI Ha
DKCIIEPHMEHTA. KapaHJalll. TeMy
[IpakTuueckas pabota «Hccnenosanme
Ne 5 «Bripainusanue XUMIICCKHIX

peaxkuuii».

KPHUCTAJJIOB COJTH.
Konkypc Ha myqmuii
BBIPAIEHHBIA KPUCTAILIT
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[IpakTudeckas pabora
Ne6 «Koppo3zus
MeTamoBy. KoHkypc
Ha JIy4dlIue
PEKOMEHALNH 110
3alUTe METAJIJIOB OT
KOpPO3HH.

Pabora ¢ xumMuueckuM 000pya0BaHUEM U C

XUMHNYCCKUMHU BE€IICCTBAMHMU.

Brimanaeii
Marepual

He 3agano
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 7 xknace/ I'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A., AkuuonepHoe o6mectBo «M31aTenbcTBO
«IIpocBenieHue»

INabpuensn O.C. "Xumus. COopHUK 3a7a4 U ynpaxkHeHui. 7 kiacc", «3natensctBo «IIpocsemenne»ny», 2020
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

O.C. T'a6puensH, U. I'. Octpoymos, U. B. AkcenoB "Meroaudeckoe nmocooue s yuurens" XUMUS 7 knacc;
IIpocsemenue, 2019

O.C. T'abpuensu, .I'. Octpoymos, C.A. CnagkoB: XumMus. YpOoKH XUMHUH B 7 Ki1acce. MeTouueckoe mocooue.
®I'OC; IIpocsemienue, 2022

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://schoolcollection.edu.ru/

http://fcior.edu.ru/

http://college.ru/himiya/

http://www.chemnet.ru/

http://him.1september.ru/

http://experiment.edu.ru/
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