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PaGouas nmporpamMMa mo Xumum i oOydaroIIMXcsl 8 KJIacCOB COCTaBJIEHA HA OCHOBE
TpeboBanuii K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTeNbHOW IMPOrpaMMbl OCHOBHOTO
oOmiero o0pazoBaHMsl, NpeACTaBIEHHBIX B DenepaabHOM rocylapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTrO oOmero ooOpa3oBaHusA, € YYETOM pachpeieiCHHbIX M0 Kiaccam
IpOBEpsAEMBbIX TPeOOBAaHUI K pe3ysbTaTaM OCBOECHUS OCHOBHOM 00Opa3oBaTeIbHOM MPOrpamMMbl
OCHOBHOTO 0oO0miero o0pa3oBaHMs U 3JEMEHTOB  COJACP)KAHHS, MPEACTaBICHHBIX B
VHHUBepcalbHOM KOAM(DUKATOpEe 0 XUMHUM, a TaKkkKe Ha OcHOBe llpumepHoil mporpammbl
BOCIIUTaHHUS OOYyYaIOMIMXCSl MPH MOJYyYECHHH OCHOBHOTO OOIIEro oOpa3oBaHHUs U C yYETOM
KoHuenuuu npenonaBanus yueOHOro npenmMera «XUMuUs» B 00pa30BaTeNbHBIX OpraHU3aALUAX
Poccuiickoit deaepanyu, peanu3yroUMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE NPOTpaMMbl (YTB.
Pemennem Komnernn Munnpocsemenus Poccun, mporokon ot 03.12.2019 N T1K-48H).

INOACHUTEJIBHAS 3AIINCKA

CoriacHO cBOeMy Ha3HAUEHHWIO TpUMeEpHas pabodvas MmporpamMma sBISICTCS OPUEHTHPOM
JUISL COCTaBJICHUsI PabOYMX aBTOPCKUX IMPOrpamMM: OHa Ja€T MPEICTaBICHUE O IENsAX, OOIeH
CTpaTeruy OOy4EHUs, BOCIIUTAHUS U PA3BUTHUSI OOYYAIOIIUXCS CPEACTBAMHU YUEOHOTO MpeaMeTa
«XuMus»;, yCTaHaBIMBAaeT 00sA3aTENbHOE MPEIMETHOE COJICpPKAHUE, IPEAyCMaTpPHBACT
pacripesielieHue ero o KiaccaM W CTPYKTYpHUPOBaHHME €ro IO pasjeliaM M TeMaM Kypca,
OIpeNeNsieT KOJMYECTBCHHBIC U KAUECTBCHHBIC XaPaKTCPUCTUKH COJCPKAHUS, ACT TIPUMEPHOE
pacripeniesieHue y4eOHBIX 4YacOB ITI0 TEMAaTHYECKHM pasjeliaM Kypca U PEKOMEHIYyeMYIO
MOCJICIOBATEIBHOCTh MX M3y4YCHHs] C YYETOM MEXKIPEIMETHBIX M BHYTPEHHEIPEIMETHBIX
CBsI3EH, JIOTMKH Y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroIIUXCs OINpPEeisieT
BO3MOXXHOCTH TIpeIMeTa JUIs peaju3aluyd TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOU
00pa3oBaTeNbHONM TMpPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus, a TakK Xe
TpeOoBaHUIl K pe3ynbTaraM oOOyueHUs XHMHUU Ha YpOBHE IleJied HM3yueHus NpeaMmera u
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHOW NEATEIHHOCTH / y4eOHBIX NEHCTBHM Yy4YeHHKa IO
OCBOCHHIO YUEOHOTO CO/ICPIKAHMS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS»

Bxnan yueOHoro npeamera «XUMHsS» B JOCTHKEHHUE Li€JI€ OCHOBHOTO 00IEro o0pa3oBaHUs
00yCJIOBJIEH BO MHOI'OM 3HAa4€HHEM XHMHYECKOH HayKd B IO3HAHUU 3aKOHOB INPHUPOJBI, B
Pa3BUTHHU TTPOU3BOAUTEIIBHBIX CHJI O0IIIECTBA U CO3/IaHUK HOBOW 0a3bl MaTepUabHON KYJIbTYPHI.

XHUMHS KaK JJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIPOCTPAHWIIA CBOE BIIMSHUE HA BCE
00J1aCTH 4€JI0BEYECKOIr0 CYLIECTBOBaHMS, 3a/lajla HOBOE€ BUJCHHE MUPA, CTajla HEOThEMIIEMBIM
KOMIIOHEHTOM MHUPOBOM KyJIbTYphl, HEOOXOAUMBIM yCIOBHUEM >KU3HU OOILIECTBA: 3HAHHE XMUMUU
CIIy’KMT OCHOBOM i1 (OPMUPOBAaHUS MHMPOBO33PEHHUSI 4YEJIOBEKa, €ro MPEJCTABICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POpMUPYEMbIE XUMHUEH Mpe/ICTaBICHUS O
B3aUMOIIPEBpAICHUAX SHEPIruu U 00 OBOJJIOIOUMH BCHICCTB B IIPHUPOAC; COBPEMCHHAA XUMUA
HampaBjieHa Ha pelleHHe TII00aJbHBIX MPOOJeM YCTOHYMBOTO Ppa3BUTUS 4YeJIOBEYECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, TMHUINEBOM U  3KoJormyeckoi Oe3omacHOCTH, MpobiieM
31paBOOXPaHEHHUS.

B YCIIOBUAX BO3pAaCTAOMICTO 3HAUYCHUA XUMUHU B )KU3HU O6IHCCTBa CYHICCTBCHHO IMOBLICUJIACH
pPOJIb XMMHYECKOTO 0Opa3oBaHMs. B muiaHe conuanuzaiiyl OHO SIBJSIETCS OJHUM U3 YCIIOBHM
q)OpMI/IPOBaHI/IH HWHTCIJIJICKTA IMYHOCTU U TAPMOHHUYHOT'O eé Pa3sBUTHUA.

CoBpeMEHHOMY  4YeNOBEKY XHMMHUYECKHE 3HAaHUS HEOOXOMUMBI Ui  HPUOOpETEeHUs
OOLIEKYJIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOM KHM3HM OOIIECTBA, [UIS OCO3HAHHMS Ba)XHOCTH Pa3yMHOTO
OTHOILIEHHs K CBOEMY 3J0POBBIO M 3/I0POBBIO JIPYTHX, K OKpYXKarollel MPUPOIHON cpene, s



IPaMOTHOIO MOBEJCHUS IIPU UCIOIb30BAaHUH PA3IMYHBIX MAaTEPUATIOB U XUMUUYECKUX BELIECTB B
IIOBCEHEBHOM KU3HH.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM ILIKOJIE BJIsICTCS 0a30BbIM 110 OTHOLIEHHUIO K CUCTEME
o0mIero XMMHUYECKOTo oOpa3oBaHus. [loATOMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yeT HpUCylUe OOLIeMy XMMHUYECKOMY OOpa30BAaHUIO KIIOYEBBIE IIEHHOCTH, KOTOpBIE
OTPaXAlOT TOCYAAapCTBEHHBIC, OOINECTBEHHbIE W WHAWBUIYAIbHbIE MOTPEOHOCTH. OTUM
OIpeieNseTCsl CYIIHOCTh 00LIel cTparernn o0ydyeHHsl, BOCIIMTAHUS M Pa3BUTHs 00ydaroluxcs
CpeACcTBaMHU y4eOHOTO mpeaMeTa « XUuMHs».

N3yuenne npeamera: 1) cnocoOCTByeT peanu3allid BO3MOMKHOCTEH JUIsl cCaMOpa3BUTUS U
(dopMHpOBaHUs KyJIbTYpPbl JIUYHOCTH, €€ 0OmEel M (HyHKIIMOHATBHOW TPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB MX
CaMOCTOSITENIbHOW Y4eOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIC0BATEILCKUX YMEHHIA,
HEOOXOIMMBIX KaK B IIOBCEAHEBHOM JXKU3HHU, TaK U B NPOPECCUOHATIBHON MAEATENIbHOCTH; 3)
3HAKOMUT CO CIIEHU(PHUKON HAYYHOTO MBIILIICHHS, 3aK/IabIBACT OCHOBBI LIEJIOCTHOTO B3TJIs/1a HA
€MHCTBO TPUPOAbI U YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM J3TaloM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOJPOCTKOB; 4) cHocoOCTByeT (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOLICHMs K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K NPUPOJIE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUE MIKOJbHUKOB.

Ha3BanHble HampaBieHHMs B OOy4YEHHUM XMMHUU OOECIEUMBAIOTCS CHELU(PUKON COAep)KaHUs
npeaMeTa, KOTOPBINA SIBISETCS MEJarorn4ecky aJalTHPOBAHHBIM OTPaXKEHHUEM 0a30BON HAyKH
XMMHH Ha ONPEICIIEHHOM dTane €€ pa3BUTHS.

Kypc xumum OCHOBHOWM IIKOJIBI OpPUEHTHPOBAH HAa OCBOEHHME OOyYarolIMMHCS OCHOB
HEOPraHMYeCKOW XUMHUM M HEKOTOPbIX IOHATUH M CBEJCHMH 00 OTIENbHBIX OO0BEKTaX
OPraHUYEeCKON XUMHH.

CrpykTypa cojepxaHus npeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO HOJXO/Aa K €ro
uzydyeHuo. CopepxaHue CKJIQJbIBAETCS U3 CHUCTEMbl HNOHSITHUM O XMUMHUYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHUecKoW peakiuu. OOe 3T CHCTEMBl CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIUITY MOCIEA0BATEIbHOIO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETHUECKUX
IIPEJCTaBICHUA Ppa3HOrO YPOBHSA: AaTOMHO-MOJIEKYJIIDHOIO YYEHMsI KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBH:A llepnonmueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHH, YYEHHS O CTPOCHHHM aroMa M XHMMHUYECKOM CBsI3M, MpeJICTaBIeHUH 00
AIIEKTPOJINTUYECKOW  JUCCOLMALMU  BEIIECTB B  pacTBOpax. TeopeTuyeckue 3HaHUs
paccMaTpUBAIOTCSI HAa OCHOBE OHMIIMPHYECKH IIOJyYEHHBIX M  OCMBICIEHHBIX (DaKTOB,
Pa3BHUBAIOTCS MOCIIEI0BATENBHO OT OJHOIO YPOBHS K IPYTOMY, BBIMOIHSS (GYHKIIUH OOBSICHEHUS
U IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHUS U
MOJTyYEHHUSI U3y4aeMbIX BEIIECTB.

Takast opraHuzanms cojaep)kaHHs Kypca CIIOCOOCTBYET MpEACTaBICHUI0 XHUMHYECKON
COCTABJISIFOIEH HAay4YHOW KapTUHBI MHpAa B JIOTMKE €€ CHCTEMHOM NpHUpoAbl. TeM caMbIM
o0ecreunBaeTcsi BO3MOKHOCTb ()OPMHUPOBAHUS Y OOYYarOIIUXCs LIEHHOCTHOIO OTHOILICHUS K
HAyyHOMY 3HAaHUI0O W METOJaM IO3HAaHHA B Hayke. BakHO Takke 3aMEeTUTh, YTO OCBOEHHE
COJIEp/KaHUsl Kypca IPOUCXOOUT C IPHUBJICUEHUEM 3HAHUKM M3 paHEEe H3YyYEHHBIX KYypCOB:
«Oxkpyxaromuii Mupy», «buonorusi. 5S—7 kiacce» U «Pu3MKa. 7 KI1acc».

HEJIN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMUS»

K HampaBieHuio nepBOCTENEHHON 3HAYMMOCTH TPU pealin3alui 00pa3oBaTeIbHbIX (QYHKIUN
npeaMera «XUMHSD TPAJAULMOHHO OTHOCAT (pOpMHUpOBaHHME 3HAHUI OCHOB XMMHUYECKON HayKu
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, NMPAKTHUYECKOW IEsITEeIbHOCTH YeJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya NpeAMeTa COCTOMT B (OPMHUPOBAHUU
CHCTEMBbl XMMHMUYECKHX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKu, 3HAaHUH O
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Hay4YHbBIX METO/aX M3Yy4EHHUs BEIECTB U XUMHUYECKHUX pEaKIMi, a Takke B (POPMUPOBAHUU U
pPa3sBUTHHU YMEHHMU U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C IUITAHUPOBAHUEM, HAOIIOJICHHEM U
IPOBEICHUEM XUMHUYECKOr0 3KCIIEPUMEHTa, COOJI0ACHNEM IpaBuil 0€30IacHOro OOpalleHus ¢
BELIECTBAMHU B [1OBCEAHEBHON KU3HU.

Hapsiny ¢ >TuM nenu usydeHus mpeaMera B IIPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOrO o0mero oOpasoBanus. CerojgHs B
o0pa3oBaHMM 0CO00 3HAYMMOM MNPHU3HAETCS HAINPABICHHOCTh OOyuYeHHMs Ha pa3BUTHE U
CaMOpa3BUTHE JMYHOCTH, (OpMHpOBaHHE €€ HHTeUIeKTa W oOmel KynbTypel. OOydyeHue
YMEHHUIO YUYUTbCA M IPOAOIIKATh CBOE OOpa30BaHHE CAMOCTOSITEIBHO CTAHOBHUTCS OJHOM U3
BOXHEHIINX (PYHKIUI y4eOHBIX IPEAMETOB.

B cBsA3M ¢ 3TUM Npu HM3y4YEHUM IpEeIMeTa B OCHOBHOM WLIKOJIE JTOMHHHMPYIOLICE 3HAYCHHE
IPUOOPETHN TaKUE LIETH, KaK:

¢ (QopmMHpOBaHUE MHTEIEKTYaJIbHO PA3BUTOHM JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPHHATUIO PEUICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

® HaNpaBJIEHHOCTb OOYy4YEHUs Ha CHCTEMaTW4yecKoe NpUOOIIeHHEe ydalumxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  I103HaHUA,
(bopMHPYIOIIUM MOTHBALIUMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

e o0ecrieyeHue YCJIOBUH, CHOCOOCTBYIOLIMX IPUOOPETEHUIO OOYYaIOUIMMUCSA OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

e (QopmupoBaHuE yMEHHUH OOBACHATH M OLIEHUBATh SIBJICHMUS OKPY’KAIOLIEr0 MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOJTYUYEHHBIX IIPU U3yUYEHUU XUMUU;

e (opmupoBaHUE y OO0YYAIOUIMXCS TYMAaHHUCTUYECKAX OTHOLICHUH, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUHM Ul BBIPAOOTKM SKOJIOTMYECKH ILIEJIeCOO0Pa3HOro NMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHON
Cpelbl;

® pa3BUTHE MOTHUBAIMU K O0YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBHIOODY
npoduis 1 HalPaBJICHHOCTU AajbHENUIIero 00yueHus.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUs» B YHEBHOM IIJIAHE

B cucreme o6mero o6OpazoBaHus «XUMHS» TpU3HaHA 00s3aTENbHBIM Y4eOHBIM
IpeIMETOM, KOTOPBIH BXOJUT B COCTaB IpeaAMeTHON obnactn «EcTtecTBeHHO-HayuyHbIE
[IPEAMETBDY.

VY4eOHbIM IUIaHOM Ha €€ u3yuyeHue oTBesleHO 136 yuyeOHbIX 4acoB — 110 2 4 B HEJENIO B 8
1 9 Kjaccax COOTBETCTBEHHO.

JUis Kakaoro Kjacca IpeayCMOTPEHO pe3epBHOE ydeOHOe BpeMsl, KOTOpOE€ MOXKET ObITh
UCMOJIb30BaHO  yYaCTHMKaMM 0Opa3oBaTeNbHOTO Ipolecca B IediX  (OpMHUPOBaHUS
BapHaTUBHOW COCTaBIIAIOIIEH COJIEp)KaHUA KOHKpEeTHOM paboueil mporpammsel. [lpu sToM
oOsi3aTenbHasi (MHBAapHaHTHAs) YacTh COJEpKAaHUS MpPeaMeTa, YCTaHOBJIEHHAs MPUMEpPHOU
paboueil mporpamMmoi, M BpeMs, OTBOJAMMOE Ha €€ H3ydeHHUe, IOJDKHBI ObITh COXPaHEHBI
MOJIHOCTBIO.

B crpykrype mpumepHoil pabodeil mporpamMmbl Hapsily C TOSICHUTEIbHOHM 3amlMcKoi
BBIJICTICHBI CIIELYIOIINE PA3ACIIBL:

® IUIAHHPYEMbIE Pe3yJIbTaThl OCBOEHHUS Y4YeOHOro mpeamera «XUMHs» — JIMYHOCTHBIE,
MeTaIpeAMETHBIE, TPEAMETHBIE;

e cozep)kaHue yueOHOro npeaMera « XMMHUsS» 110 rojjaM 00y4eHus;

® IPUMEPHOE TEMATHYECKOE IUIAHUPOBAaHUE, B KOTOPOM JETAIM3HPOBAHO COJECP)KAHUE
KQKJIOM KOHKPETHOM TEMBI, YyKa3aHbl KOJIMYECTBO YacOB, OTBOAMMBIX Ha €€ HU3y4yeHue, U
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OCHOBHBIC BHJIbl YYEOHOH [EATENbHOCTH YYEHUKA, (OPMHpPYEMble MNpPHU H3YYEHUH TEMBI,
NPUBENEH NEPEYEHb JEMOHCTPALUN, BBIIOJIHAEMBIX YUYUTENIEM, U NEPEYEHb PEKOMEHIYEMBIX
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX PAOOT, BBIMOIHAEMBIX YUaIIUMHUCS.

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

8 knace

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMuM B KM3HU 4YesioBeKa. Tena u BemecTBa. Ouznueckne CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeTOoAax MO3HAHUS B XUMHH. XUMHUS B
cucreMe HaykK. UncTeie BemecTBa U cMecd. CriocoObl pa3jiesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMUYECKUX JIeMeHTOB. [IpocThie u
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas ¢popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 10511 XUMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

Ousnueckue W XUMHYECKHE SBJICHUS. XUMHUECKas peaknus W e€ MpHU3HAKH. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukamus XUMHUYECKUX peaKui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYAOH, ¢ mpaBuiaMu pabOThl B
naboparopun U mnpuémamu oOpalleHus C JabopaTOpHBIM OOOpYIOBAaHUEM; H3YUEHUE U
onucanue PU3NIECKUX CBONCTB 00pa3lloB HEOPraHMYECKHUX BEIECTB; HaO0AeHne (PU3NUecKux
(nnaBieHHE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCALUs BOJbI)
U XUMUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHCJIOTON) SIBIICHU, HAONIOJCHHE W ONHCAHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUN
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapwuisi, pa3IoKeHUE
ruapokcuaa menu(Il) npu HarpeBanuu, B3aumojielicTBue xene3za ¢ pactBopom coiau meau(Il));
U3y4eHHue CcrocoO0B paszeNeHust cMecel (C MOMOIIbI0 MarHUTa, (GUIbTPOBAHUE, BHIIAPUBAHHE,
TUCTUJUISIIMS, XpomaTorpadusi), MpPOBEIECHWE OYMCTKH TOBApPEHHOW COJIM;, HAOIIOJIEHHE |
ONKCaHHE pE3yJIbTATOB MPOBEIEHHS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS Macchl;
CO3aHHE MOJIETIEN MOJIEKYJ (IIapOCTEPKHEBBIX).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmMmecp razos. CocrtaB Bo3ayxa. Kuciopong — 3I€MEHT M NPOCTOE BEIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpuznyeckue U XMMHUYECKHEe CBOWCTBA (peaklui TOPEHMUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYEHUS KHUCIOpPOJAa B JIA0OpaTOpuM W
npoMmblIeHHOCTH. KpyroBopot kucinopoja B mpupoje. O30H — aIoTpOnHas MOJU(PHUKAIHS
KHCIIOpO/ia.

TennoBoit 3¢ddexkr xumuueckol peakuuu, TEPMOXMMUYECKHE YpaBHEHMs, DJK30- U
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bomopon — anemeHT u npocToe BemecTBo. Haxoxaenrne Bogopoaa B mpupoae, pusndeckne u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! omy4yeHus. Kucnotsl u conu.

KomnuecTBo BemectBa. Monbs. MonsipHas macca. 3akoH ABoraapo. Momsipablii 00bEM Ta30B.
PacuéTpl N0 XMMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoOJbl. Boma kak pactBoputens. PactBopbel. Haceliennesle u
HEHACBILICHHBIE PAacTBOpBl. PacTBopuMoOcTh BemecTB B Boje.MaccoBast 110y BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMsA. Poib pacTBOpOB B NMpUPOJE M B KU3HU
yenoBeka. KpyroBopoTr Bojabl B HpUpoJE. 3arpsi3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.



Knaccudukanmss Heopranmveckux coeauHeHnid. Oxcuawl. Kiaccudukammst OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyromue. Homenknarypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHUajibHas). Dusnueckre M XUMHUYECKHE CBOWCTBAa OKCHJIOB.
ITomyuyenue OKCUI0B.

OcHoBanus. Kraccudukanuss OCHOBaHMN: IIENOYM U HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHu (MeXAyHapoAHash U TpuBHaibHasi). PuU3NUYECKHE U XUMHUYECKUE
cBoiicTBa ocHOBaHMH. [lonydyenne ocHOBaHMIA.

Kucnorel. Knaccuduxamms kuciaor. Homenkmatypa KuciaoT (MEXIyHapoAHas U
TpuBHasbHasA). OU3HUECKUe U XUMUYECKUE CBOMCTBA KUCIOT. Py aktuBHOCTH MetaioB H. H.
bekerosa. [lomyuenue Kucnor.

Comnu. Homenknarypa conel (MexIyHapoaHas U TpuBHalIbHasA). DU3nMUecKre U XUMHYECKHE
cBoiicTBa conel. [lonyuenue coneil.

['eneTnueckas cBSI3b MEXKIYy KlacCaMu HEOPraHUYECKUX COCTUHEHUM.

XUMHUYECKUHN 3KCIIEPUMEHT: Ka4YECTBEHHOE OIIPENIETICHUE COJIEPKaHUs KUCIOpPOia B BO3/AYXE;
MojlyueHue, coOupaHue, paclio3HaBaHWE U U3YYEHHE CBOICTB KHUCJIOpOJa; HaOI0eHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHSI BO3HUKHOBEHHS M MPEKpAIIECHUs TOpEeHUs
(moxapa); O3HAKOMJIEHHE C oOOpa3laMd OKCHJOB M OIHCAaHWE HUX CBOWCTB; MOJyYeHUE,
cobupaHue, pacro3HaBaHWE W M3YyYECHHE CBOMCTB BOAOpoJaa (TOpPEHHE); B3aUMOACHCTBHUE
Boopoaa ¢ okcuaoM meau (II) (Bo3MOXKHO HCIIONB30BaHHE BHAEOMATEPUANIOB); HAONIIOJCHUE
00pa3IoB BEMIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHHE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHON pPAacCTBOPUMOCTBIO; MPUTOTOBIIEHHE PACTBOPOB C OINPEACIEHHOW MAacCOBOW J0JIeH
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTa/UlaMM (HATpUEM M KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUANIOB); OMpEeNieHue PacTBOPOB KUCIOT M IIEI0YeH C
[OMOUIbI0 HMHJMKATOPOB; MCCIEI0BaHUE O0O0pa3lloB HEOPraHUYECKUX BELIECTB PA3JIMYHBIX
KJIaCCOB; HAONIOJICHHE W3MEHEHHUs OKPAacKH HHIUKATOPOB B PACTBOpPAaX KUCIOT U IEJIOYEil;
u3ydyeHue B3auMmojencTBus okcuga Meau (II) ¢ pacTtBopom cepHOM KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIUi HEUTpalu3aluu; IOJIYyYEHUE HEpPAaCTBOPHUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 PACTBOpA COJIM; PELICHHE SKCIEPUMEHTAIBHBIX 3ajjad IO TeMe
«Baxnelmue Ki1accbl HEOPraHUYECKUX COETUHEHUI.

Ilepuoanyecknit 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX JJIEMEHTOB
. U. MenpaeneeBa. CrtpoeHue aToMoB. XuMH4YecKas  CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIUH

[lepBble MOMBITKU KJIACCU(PUKALNUU XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O Trpynmax CXOAHBIX
HJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMENIbHbIE METaUulbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBL.

ITepnonnueckuit 3akoH. [lepuoanueckas cucreMa xumudeckux semMeHToB . M. Menneneesa.
Koporkonepuoanass u anuHHomepuonHas @opmbl Ilepuonnyeckoil CHCTEMbl XUMHUYECKHX
anemenToB 1. 1. Menneneesa. [lepuone! u rpynmnsl. GU3HYECKUN CMBICI IIOPAIKOBOIO HOMEDPA,
HOMEPOB IEpUOJa U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocTtaB aromMHbIX snep. M3oronsl. DnekTpoHbl. CTPOEHHE 3JIEKTPOHHBIX
oOomouek aroMoB mepBbix 20 XuMuyeckux diemMeHToB [lepuoauueckod  cuUCTEMBbI
. . Menneneea. XapakTepUCTHKA XUMHUYECKOTO DJIEMEHTa [0 €ro IOJIOXKCHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHs DPaJuyca aTOMOB XMMHYECKHX JJIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOWCTB IO Tpynmam M InepuoaaMm. 3HadueHue l[leproaumdeckoro 3akoHa W
Ilepponuueckol CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB Il PAa3sBUTHS HAyKU U IPAKTHUKU.
. . MenneneeB — y4€HBINA U IPAKIAHUH.

Xumunueckas CBS3b. KoBaneHnrtHas (monsipHas u HENOJIsIpHAsT) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBs3b.

Crenenp okucieHusa. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.
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XUMUYECKUN OSKCIEpUMEHT: H3yueHHEe O0O0paslloB BEIIECTB METAJIOB U HEMETAJlIOB;
BSaHMOHCﬁCTBHe ruapokCcua NUHKa € paCcTBOpaMH KUCIIOT U H.IGJIO‘-IQﬁ; MMPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
Pa3NOXKEHUS, COCTUHEHHUS ).

Me:xknpeaMeTHble CBS3H

Peanmzanust MexmnpeaMETHBIX CBsI3eH NPH W3YYECHHUH XHMHHU B 8 Ki1acce OCYIIECTBIISCTCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX T[OHSATHH, TaK ¥ TOHSTHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMU JIJIS1 OT/ACIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEeHHO-HAYYHbBIC TOHSATHS: HAY4YHBIA (DAKT, THIOTE3a, TCOPHsI, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIIOJIEHHE, OKCICPUMEHT, MOJCINPOBAHHE,
U3MEpEHHE, MOJICIh, SIBJICHHE.

®dusnka: Martepus, aroM, OSJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHI, H30TOIIBI,
pPalMOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUECKUN 3apsl, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHUIBI M3MEPEHHUS, KOCMOC, TUIAHETHI,
383161, ComHIle.

buonorus: porocuntes, nbixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIC MOPOJIBI, MOJIC3HBIC UCKOTIACMEIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 knacc

BeniecTBo 1 xuMH4uecKas peakuus

Ilepuonuueckuii 3akoH. Ilepruoandeckas cucrema xumuueckux ssemenToB J[. 1. Mennaeneena.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX JJIEMEHTOB TEPBBIX
TPEX MEPUOJIOB, KA, KaJbIUs U UX COSUHEHUI B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckol cucreMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PELIETOK,
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THMNA KPUCTAJUIMYECKOW PEMIETKH W BUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanmss w  HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoJaHas U
TpUBHANIbHAsA). XHMHUUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMUXCA K pa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHUI, TEHETUYECKasl CBA3b HEOPTraHUYECKUX BEILIECTB.

Knaccudukanus XUMUYECKMX peakIUil MO pa3iuyHbIM MpU3HAKaM (110 YHMCIYy U COCTaBY
YYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY d(QekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO y4YacTHIO KaTalu3aropa). DK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonstTre o ckopocTH xumudeckod peakiuu. [loHsTHE 00 OOpPaTUMBIX W HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHATHE O TOMOTr€HHBIX W TE€TepOreHHbIX peakuusx. llonsarue o
XMMHMYECKOM paBHOBecHH. DakToppl, BIMAIOIMIME HAa CKOPOCTbh XMMHUYECKOW pEaKUUU U
MOJI0KEHUE XUMHUYECKOTO PABHOBECHS.

OKUCIUTENFHO-BOCCTAHOBUTETIBHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENLHO-
BOCCTAHOBUTENBbHOU peakiuu. (COCTaBI€HUE YPABHEHUW OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia DIIEKTPOHHOTO OanmaHca.

Teopust AEKTPOTUTUUECKON TUCCOUMAIMU. DJNEKTPOJMUTHI U HE- DJIEKTPOJUTHL. KaTHOHBI,
AHUOHBL. MeEXaHU3M JUCCOLMALIMM BEIIECTB C PA3JIMYHBIMM BHAAMU XUMHUYECKOM CBS3H.
Crenens aucconuanmu. CHIBHBIC U C1a0BIE DIEKTPOTUTHI.

Peakunu moHHOTO OOMEHa. YCIOBUS MPOTEKaHUs peaKlIUid HOHHOTO OOMEHa, TOJHBIC H
COKpaIl€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
MPEJICTAaBICHU 00 SICKTPOIUTUYECKON Auccoruanui. KadecTBeHHbIE peakiMud Ha HOHBI.
[TonsiTHE O THIPONIHN3E CONEN.

XUMHAYECKUNA DKCHEPUMEHT: O3HAKOMIICHME C MOJEISAMHM KPUCTAUIMYECKUX PEMIETOK
HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U HEMETaUIoB (TpaduTa u aaMasa), CIOKHBIX BEIIECTB

7



(xyopuaa HaTpus); UCCIEIOBAaHME 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peaknuu OT
BO3CUCTBUS PA3NUYHBIX (DAaKTOPOB; UCCIECIOBAHHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB,
nporecca  JAMCCOLMAIMM  KHCIOT, IHesnodyed M cosedl  (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WJUIIOCTPUPYIOLIMX NPU3HAKU MPOTEKAHUS peaKLui
HMOHHOro oOMeHa (oOpa3oBaHME OCajKa, BbIIEIEHUE Ta3za, OOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHue, peakuuu
pa3JIOKEHUs,, COEIMHEHUs); PpAaclO3HAaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX pEaKLUil Ha MOHBI; pEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeraisl n ux coequHeHus

OOmiast xapakTepucTuka rajoreHoB. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETICHU
okuciaeHus. CtpoeHue u (pU3NUecKrue CBOMCTBA MPOCTHIX BELIECTB — IaJIOT€HOB. XMMUYECKHE
CBOICTBa Ha mpuMepe Xjopa (B3aMMOJEHCTBHE C MeETa/llaMd, HEMETaJlJIaMH, ILIEI0YaMH).
Xnoposogopon. CoisiHast KUCIIOTa, XMMUUYECKHAE CBOWCTBA, ITOJIy4eHHE, IpUMeHeHue. JlelicTBre
XJIOpa M XJOpPOBOJOpOJA Ha OpraHU3M 4ejoBeKa. BakHelline XJIOpHIbl U MX HaXO0XKJIECHUE
B IIPUPOJIE.

OOmast xapakrepucTuka dneMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTEIICHU OKUCIICHUS.

Crpoenne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cephbl. AJJIOTPOIHBIE
MOIUGUKALMM KHCIOpoJa M cepbl. XuUMHUUecKue cBoicTBa cepbl. CepoBOAOPOA, CTpPOCHHE,
¢uznueckue U XuMuueckre cBoicTBa. OKCUABI Cepbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHJOB.
CepHast KucioTa, QU3MUECKUe U XHMHUYECKHE CBOICTBa (00ILIMe Kak IpeacTaBUTENs Kiacca
KACIOT M crenupudeckne). XUMUYECKHEe pPEaKLWH, JIeKAlIMe B OCHOBE IPOMBIIUICHHOTO
criocoba mnosryuyeHust cepHoil kucinoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cyibgar-uoH. HaxoxnaeHue ceppl U €€ coeIMHEHUH B Hpupoje. XHUMHUYECKOE
3arps3HEHUE OKpY’Karollled Cpeibl COEJUHEHUSMHU Ccepbl (KUCIOTHBIE O, 3arpsi3HEHHE
BO3JlyXa U BOJIOEMOB), CITIOCOOBI €ro MPEeA0TBPAIICHHUS.

OOmast xapaktepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacripocTpaHeHHE B IPUPOJIe, PU3MUECKUE U XUMHUECKUe cBoicTBa. KpyroBopoT a3ora
B npupojge. AMMHaK, ero (Gusnueckue U XUMHUYECKUE CBOICTBa, MOJIYYEHUE U MPUMEHEHHUE.
Conu amMmMoHuS, UX (PU3HYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
Ha MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJlydeHue, (PU3MUecKue U XMMHUYECKHE CBOICTBa
(oOume kak HpeicTaBUTENs Kiacca KUCIOT M crneuududeckue). Vcnoiab3oBaHue HUTPATOB U
coJieli aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX yA00peHni. XMMUUECKOe 3arpsi3HEHNE OKPY KaroIen
CpeZbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/lyXa, TOUBbI U BOJJOEMOB).

®ocdop, amioTponHble MoaudUKAMH ¢Gocdopa, PU3MUECKHE U XHMUYECKHE CBOICTBA.
Oxcun dochopa(V) u dochopHas kuciaora, Gpusnyeckrue 1 XUMHYECKHE CBONCTBA, MOJTyUYEHHUE.
Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

OOmast xapaktepucTuka 3neMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHHUSI.

VYraepon, amioTporiHble MOAM(UKALNMM, paclpoCTpaHEeHHE B MpHUpone, (usnueckue u
XUMUYECKHe CBOMcCTBA. Ancopbums. KpyroBopor yriepona B mpupoae. OKCuabl yriepoaa, ux
¢u3nueckue W XMMHUYECKHE CBOMCTBA, JCWCTBME Ha JKUBbIE OpPraHU3MbI, MOJIy4YEeHHE
U IpUMEHEHHEe. DKOJIOTHYECKUEe MpoOJeMbl, CBsa3aHHbIE ¢ okcumaoMm yriepona(lV); rumoresa
rJ100abHOTO TMOTEIJICHNsT KJIMMaTa; MapHUKOBBIM 3¢ ¢dekT. YroiapbHas KUCIOTa M €€ COJH, UX
¢buznyeckue U XMMHUYECKHE CBOICTBa, MOJlydeHHWE M NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHar-uoHbl. cnonb3oBanue kapOoOHATOB B OBITy, MEAMIMHE, MPOMBIIUIEHHOCTH U
CEIBCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YIIepoja
(MeraH, 5TaH, STWUJIEH, AlETWJIEH, JTAHOJ, TJHUIEPUH, YKCycHas Kuciora). Mx coctaB u
xuMuyeckoe crpoeHue. [loHATHE O OHONOrMYECKM BaXKHBIX BEIIECTBAX: JXUpax, Oenkax,
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YIJIEBOJAX — K UX POJIM B JKM3HM YeJIOBeKa. MaTepuallbHOE €AUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOICTBA, MOyYeHue U npumMeHenne. CoeuHeHUs
KpemHus B npupoje. OOmume npeacrasienus o0 okcuae kpemMausa(IV) u KpeMHHEBOH KUCTOTE.
Cunukarel, HMX HUCHOJIb30BaHHWE B OBITY, MEAUIMHE, MPOMBIIIJICHHOCTH. BaxHeiiue
CTPOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o00eToH. [IpoGiembl
0€30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKHU3HHU.

XUMUYECKUH IKCTIEPUMEHT: U3yUueHHE 00pa3Ii0B HEOPTaHUUECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTHI; MPOBE/ICHNE KaYeCTBEHHBIX PEaKUUi Ha XJIOPHUI-UOHBI M HAOIIO/IEHNE TPU3HAKOB UX
NPOTEKAHUS; OMBITHI, OTpaKaOIIME (PU3MUECKHE M XMMHUYECKHE CBOMCTBA TaJlOTEHOB U HX
CoeIMHEHUN (BO3MOXHO HCIOJB30BaHUE BHUIEOMATEpUAJIOB); O3HAKOMJIEHHE C oOpa3uamu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE C oOpasuamu cepbl U €€ COeIMHEHHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEpHUalioB); HAONIOACHHE TMpoliecca OOyIriIuMBaHUS caxapa IOJ
JIEHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3YyYEHUE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEepHOW KHUCIOTHI, MPOBEJCHHWE KAaueCTBEHHOM peakIuu Ha Ccynb(aT-uoH U
HaOJII0/IeHUue NpU3HaKa e€ NPOTEKaHUs; O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBAMHU a30Ta,
dochopa M uX coeauHEHUH (BO3MOXHO HCIIOJIb30BAHKME BHJICOMATEpUAIOB), oOpazmamMu
a30THBIX M (GocPOpHBIX YIOOpCHMIA, MOTydYeHHE, COOMpaHHWE, paclo3HABaHWEC M H3yUCHUE
CBOICTB aMMHaka; MPOBEJCHHWE KAYEeCTBEHHBIX pPEaKIMii Ha HMOH amMMOoHHUA U Qocdar-uoH u
W3y4YEHUE NIPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBAE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI
C MeJbI0 (BO3MOXKHO MCIOJIb30BaHUE BHUIEOMATEPHAIIOB); U3YUYCHHE MOJIeTeH KPUCTAIITMYECKUX
peméTok anmasa, rpadura, QyiepeHa; 03HaAKOMIIEHHE € TIPOIIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHBOrasa; IMOJydyeHue, coOHupaHue,
pacrio3HaBaHUE U U3yYECHHUE CBOMCTB YIJIEKHMCIIOrO ra3a; IPOBEJICHUE KaYECTBEHHBIX PEAKLIUN HA
KapOoOHAT- M CHJIMKAT-UOHBl U M3YYEHHE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIIEHHUE C
IPOAYKIIMEN CHJIMKAaTHOW IPOMBIIIJIEHHOCTH; PEIIEHUE JKCIEPUMEHTAIBHBIX 3aa4 10 TeMe
«BaxHelmue HeMeTalIbl U UX COSAMHEHUS.

Mertaiutbl ¥ UX COEAMHEHUS

OO01mas XxapakTepuCcTUKa XUMUYECKUX IIIEMEHTOB — METAJJIOB Ha OCHOBAaHUH UX TMOJIOKECHHUS
B Ilepnonnueckoit cucreme xummdeckux dneMeHToB J[. . MenneneeBa u CTpOEHHsT aTOMOB.
Crpoenne MeramioB. Meramnueckas CBs3b M METAJUIMYECKAs] KPUCTAIUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUM MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MetauioB. O0IuMe crnocoObl NoMy4YeHus: MeTaioB. [IoHATHE O KOPPO3UU METaIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
MPUMEHEHNE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounble MeTaIbl: nmoJioxkeHue B [lepuoanyeckoi cucreme XuUMU4YecKux siemeHTos [, M.
MeHnpneneeBa; CTpOEHHE HX aTOMOB; HaxOXJIeHHEe B Ipupoiac. Dusznueckue M XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
LIEJTOYHBIX METAJJIOB U UX COEIUHECHUM.

[[{e1oyHO3EMENBHBIE METAJUIBI MAarHUM M KaJIbIU: moJjioxkeHne B [lepuoanueckoil cucreme
xumuueckux dnemeHToB [[. M. MeHneneeBa; CTpoeHHE MX aTOMOB; HAXO0XACHHUE B IPUPOJE.
dusnyeckrie U XUMHYECKHE CBOMCTBA MarHUs W KalbIusd. BakHeHWIne coemMHEHUS KalbIHS
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHS.

Amomunuil: nonoxenue B Ilepuonmueckoi cucreme XuMMH4Yeckux dnemeHToB 1. U.
MeneneeBa; CTpOCHUE aTOMa; HaXOXACHUE B Ipupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: nonoxenue B Ileproguyeckoit cucreme xumuyeckux 3neMeHToB /. M. Menpeneesa;
CTPOCHHME aToMa; HaxokJaeHue B mpupoje. dusnyeckne W XUMUYECKHE CBOMCTBA IKelesa.
Oxcunsl, runpokcuasl u conu sxenesa(ll) u sxenesa(Ill), ux cocra, CBOICTBA U MOTyYECHHUE.

XUMUYECKUI OSKCIEpUMEHT: O3HAKOMJIEHHE C o0pa3laMM MeTa/lIoB M CIUIaBOB, HX
(GU3NYECKUMU  CBOMCTBAMH; H3Y4YEHHE pPE3yJIbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMAaTEpUaioB), 0COOEHHOCTEN B3aMMOJCHCTBHS OKCHUIA KaJIbLIUS U HATpUs
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C BOJIOM (BO3MO’KHO MCITOJIb30BAaHHUE BHICOMATEPHAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOPEHUs >Keje3a B KHUCIOopoae (BO3MOXKHO HCIIOJIb30BAHHUE BHIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKLUi HAa MOHBI (MarHus, KajablMsl, aTIOMUHUS, IIUHKA,
xkene3a(ll) u xenesa(Ill), memu(Il)); HaOmOneHWME M oOmMHMCaHWE TIPOIECCOB OKPAITUBAHUS
IUIAMEHU MOHAMU HATPUs, Kalnus M Kajdblus (BO3MOKHO HCIOJB30BaHUE BUICOMATEPHAIIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHUAA IMHKA; PEIICHUE
9KCIIEPUMEHTANIBHBIX 3a71au N0 TeMe «BakHel e MeTamibl U UX COSAMHEHUS.

XuMHs ¥ OKpYyKarolas cpeaa

Hossie MaTepuanbl u TexHonoruu. BenjectBa 1 Matepuansl B IOBCEAHEBHON KU3HU Y€JIOBEKa.
Xumus ¥ 3710poBbe. be3zornacHoe HCHOMb30BaHUE BEIIECTB M XUMUYECKUX PEAKIUN B OBITY.
[lepBasi moMomb MpPH XUMHUYECKHMX OXKOrax | oTpaBieHusAX. OCHOBBI 3KOJIOTHYECKON
rPaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenapl (mpefenbHas AOoMmyCcTUMas
koHueHTpanus BemectB — [1JIK). Ponb xumMuu B penieHn# 3K0JI0TrHYeCcKuX mpoosiem.

[IpupoaHbIE HWCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPHUPOMHBIA Ta3, He(TH), MPOIYKTHI HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.

XUMHUYECKUN HIKCIIEPUMEHT: H3yueHHE OOpa3IloB MaTepuanioB (CTEKIO, CIUIABHI METAJIOB,
MOJIMMEPHBIC MAaTEPUAIIBI).

MexIpeaMeTHbIe CBA3U

Peanuzanust MEXIpEIMETHBIX CBSI3eH NpPU WM3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISAETCS
yepe3 HCMHOJb30BAHWE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX MOHATHHM, Tak M IOHATHH,
SBIISTIOIIMXCST  CHCTEMHBIMH  JUIE  OT/ACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOI'O IHKJIA.
Peanuzanus MexnpeaMETHBIX CBA3EeH NpPU U3yYEeHUM XUMUHU B 9 Kjacce OCYyLIECTBISETCS dyepe3
UCTIOJIb30BaHUE KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IMOHATUH, TaK W TOHSATHH, SBISIOMINXCS
CHUCTEMHBIMH ISl OT/IE/IbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmre ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH, TECOPHs, aHAJu3,
CHUHTE3, Kiaccu(uKkauusi, MEepUOJUYHOCTb, HAOJIIOJECHHE, HKCIEPUMEHT, MOJEIUpOBaHUE,
U3MEpEHUE, MOJIEIb, IBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJOTHSI, MATEPHAITBI.

@dusnka: Martepus, aroM, DOJEKTPOH, NPOTOH, HEHTPOH, MOH, HYKIUA, H3O0TOIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, JJIEKTPHYECKUH  3apsi, TPOBOJHUKH, TOIYIPOBOIHUKH,
JUBJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, Ias,
pacTBop, pacTBOPUMOCTh, KpUCTAUITMYECKass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHEI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, HKOCUCTEMA, MHUHEpaAIbHbIE YyI00peHus,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, MTUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOBI, MOJE3HBIE UCKOMAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~Pe3yJabTaThl OCBOEHHS IMPOrpaMMbl  OCHOBHOTO 0O0IIero o0Opa3oBaHUsS
JIOCTUTAIOTCS B X0Jie O0yUCHHsI XUMHH B €MHCTBE Y4eOHOW M BOCIHUTATEIBHON JCATEIBHOCTU
OpraanauHH B COOTBECTCTBHMH C TpadUIIMOHHBIMU pOCCHfICKPIMH COIMOKYJIbTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMH B OOIIECTBE TMpaBWIAMH H HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TMpOIECCaM CaMOTIO3HAHMS, CAaMOPA3BUTHUS W COIHATHM3ALUH
00ydaromuxcs.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHEIE pe3yJbTaTbl OCBOCHHA IMPOrpaMMbBI  OCHOBHOTI'O 06LLICTO O6pa30BaHI/IH
JOCTHUTalOTCA B XOAC O6y‘IeHI/I$I XHUMHUHU B €AUHCTBEC yqe6H0171 M BOCITMTATEIHLHOMN JACATCIIBHOCTH
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OpraHm3anui B COOTBETCTBUU C TPAIAWIHUOHHBIMA DPOCCHHCKAMH COIIMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU T CHHOCTAMU, IMPUHATLIMU B O6IJ.I€CTBC npaBuJiaMid U HOpMaMH
MOBEJICHUST W CIHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CaMOPA3BUTHUS M COIMATH3AIHU
oOyyarouuxcsi.

JIMYHOCTHBIE PE3yIBTAThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

IMaTpuoTHYECKOr0 BOCHUTAHUS

1) LEHHOCTHOIO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY U HAy4YHOMY
HACJIC/IMI0, TIOHMMAHUs 3HAYCHUS XMMHUYECKOW HAayKH B JKH3HH COBPEMEHHOTo OOIEeCTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUEH O MEepeOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM M OTEYECTBCHHOH XUMHUH, 3aWHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSAX 00 YyCTpOWCTBE
MHpa 1 00IIeCTBa;

I'paikaanckoro BocnuTanus

2) npeAcCTaBiI€HUS O COLMAIBHBIX HOPMax M HPaBUIAX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJJICKTHBE, KOMMYHHUKATUBHOW KOMIICTGHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM M APYIHX BUJAX NESITEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBbHOCTH IIPU BBIIIOJHCHHU U yqe6HI)IX, IIO3HAaBAaTCIJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B Ipoliecce 3TOH y4eOHOM JesITeNbHOCTH; T'OTOBHOCTH OLIEHUBAaTh CBOE
IIOBE/ICHUE U TOCTYNKH CBOUX TOBapHILEH C IO3ULMHM HPABCTBEHHBIX M IIPAaBOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIIEICTBHUM MOCTYIIKOB;

[leHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33PEHYECKUX TMPEACTAaBICHHH O BEIIECTBE W  XHUMHUYECKOH  peaKIHH,
COOTBCTCTBYIOIINX COBPECMCHHOMY YPOBHIO Pa3BUTHUA HAYKH W COCTABIAIONIUMX OCHOBY JIA
MOHMMAHUA CYHNIHOCTM Hay4YHOM KapTUHBI MHpa; TMpeACTaBIeHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOIHON Cpenoil, 0 posu
XUMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) MMO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJYYCHHEC HOBBIX 3HAaHUH 110 XHUMHH,
HEOOXOUMBIX JJIs1 OOBSICHEHHS HaOJII01aeMbIX MTPOIIECCOB U SBICHUM;

5) mo3HaBaTenbHON, UHPOPMALIMOHHON W YUTATEIbCKOM KYyJIBTYpbl, B TOM YHUCIIE€ HaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypo, JOCTYIMHBIMU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHUIO W MO3HAHMIO, JFOO03HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

@®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0co3HaHMS IIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHMS TOCIEICTBUN M HENPUSTHUS BPEIHBIX MPUBBIYCK
(ymoTpeOneHus ankorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOJAMMOCTH COOJIOACHHUS TPaBUI
0€30MacHOCTH MPHU OOPAIEHUHN C XUMHUYECKIUMH BEIIECTBAMH B OBITY U pealbHON KHU3HHU;

TpyaoBoro Bocniuranus

8) nHTEpeca K MPaKTUUYECKOMY M3YyUEHHUIO Mpodeccuil 1 TpyAa pa3InyHOro pojia, yBaXeHHUE K
TpyLy W pe3yibTaTaM TpPYAOBOM MAEATEIBbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
INpPEeIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHOTO BBHIOOpAa WHIUBUIYaJIbHOW TPAEKTOPUU
POJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHemHol mpodecCHOHATbHON NeATeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHMIA; TOTOBHOCTD a1alITUPOBAThCS B MPO(ECCHOHANBHOI cpee;
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JIKOJIOrHYeCKOro BOCIIMTAHUSA

9) sKonornYecku 1enecoo0pa3HOro OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY KHU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMsI, IOHUMaHMs LIEHHOCTH 3J0pPOBOro M 0€30IacHOro o0pasa KM3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (H3UYECKOMY U IICHXMYECKOMY 370POBBIO,
OCO3HaHMsI LICHHOCTU COOJIIOIEHUs IIpaBUil 0€30IacCHOr0 MOBEACHUS MIPU paboTe C BEILECTBAMH,
a TAaK)Ke B CUTyalUsIX, YIPOXKAIOLIUX 310POBbIO U JKU3HU JIIOJCH;

10) crocoOHOCTH NPUMEHSTH 3HAHUS, MOJydyaeMble NMPU HU3YYEHUU XUMUH, U1 PELICHUs
3a7]a4, CBSI3aHHBIX C OKPYXAIOIIEH NPUPOJHOM CPENOW, IMOBBILIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIbTYpBl, OCO3HaHMS INI0O0ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOiIeM U IMyTed MX pelieHus
IIOCPEICTBOM METOJ0B XHUMMUH;

11) 5KOJIOTMYECKOr0 MBILIUICHUS, YMEHHUS PYKOBOJACTBOBATBCA MM B I103HABaTEJIbHOH,
KOMMYHHKATUBHOHN U COLIMAJIBHOM IIPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3yJIbTATOB BBIACISAIOT 3HAYMMbIC JUISI  (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPUHLIMII, TUNOTe3a, (HaKT, cUcTeMa,
IIPOLIECC, AKCIEPUMEHT M JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMpeAMEeTOB (hopMUpPOBaATh NPEICTaBIECHUE O
LIEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHblE YUeOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHUKATHBHbIE, PEryJATHUBHBIC), KOTOpbIE OOecrnednBaoT (pOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEIBHOCTH.

MertarpeaMeTHbIe pe3yIbTaThl OCBOCHUS 00pa30BaTENbHOM MPOrpaMMBbl 110 XUMUHU OTPAKAIOT
OBJIaJICHUE YHUBEPCAJIbHBIMU [103HABATEIbHBIMU AEHCTBUSIMU, B TOM YHUCIIE:

Ba30BbIMH JIOTHYECKMMH eI CTBUSIMA

1) yMmMeHueM WuCHOIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IPH OCBOEHUM 3HAHUU:
pacKphIBaTh  CMBICA XMMUYECKMX IOHATHHM (BBILAENATH MX XapakTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSATUSMH), UCIOIb30BaTh MOHATHUS U OOBICHEHUS
OTJENbHBIX (DaKTOB W SBJIEHHI; BBIOMpAaTh OCHOBaHMS M KPUTEPHUM JJs KiaccuUKaluu
XUMHYECKHMX BEIECTB U XMMUUYECKUX PEaKUUil; yCTaHABINBATh MPUYNHHO-CJIEICTBEHHBIE CBS3U
MEXIY 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUUECKUE PACCYXAE€HUS (MHIYKTUBHBIE, JeTyKTUBHBIE,
10 aHAJIOTHH); IEaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMEHHEM IMPHUMEHATH B IpOLEcce MO3HAHMS MOHATHS (MpeIMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPeoOpa3oBbIBATh LIMPOKO
OpUMEHseMble B XMMHUU MOJIeNIbHbIE TPEACTABICHNUS — XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa),
XUMHUeckass (opMmyiaa M ypaBHEHHE XHMHUYECKOM peakuud — TpU pPEleHUH ydeOHo-
MO3HABATENbHBIX 3a/ay; C YYETOM OTUX MOJENBHBIX IMPEICTaBICHUM BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPH3HAKK HU3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEILIECTB U
XUMHYECKHMX DPEAKIUH; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEICTBEHHBIE CBSA3H U
IIPOTUBOPEYMS B M3Y4YaeMbIX IPOLECCAX W SIBICHMAX; NMpEAaratb KpUTEPUM ISl BBIABICHUS
ATUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL; CAMOCTOSATEIBHO BHIOUPATh CIIOCO0 pelieHus yaeOHon
3aJaun (CpaBHUBATh HECKOJIBKO BapMaHTOB pEIICHUs, BbIOMpATh Hambosee MOAXOJAIUN ¢
y4ETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB);

ba3oBbIMH HcCI€10BATEIBCKUMH 1eHCTBUAMU

3) yMEeHHMEM HCII0JIb30BaTh MOCTABJIEHHbIE BOMPOCHI B KAU€CTBE MHCTPYMEHTAa MO3HAHMS, a
TaKkKe B KadecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHMIA;

4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHHIO, OPraHU3allMd U TPOBEIACHUI0 YYEHUUYECKHUX
HKCIIEPUMEHTOB: YMEHHE HaOII0aTh 32 XOJI0M MpoIiecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pe3yibTar, (opMyIHpOBaTh O0OOILIEHHS W BBIBOJBI MO pe3yJibTaTaM MpPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIATh OTUET O pOeslaHHON padoTe;
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Paboroii ¢ nunpopmanueii

5) ymMeHueM BbIOMpaTh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(OPMAIUIO Pa3IMYHBIX BHJIOB
U GOpM IIPEICTABICHUS], NOIYHYaeMY0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs JIUTepaTypa
XUMHYECKOTO COZEp)KaHus, CIpaBOYHbIe MocoOusi, pecypcbl HWHTepHeTa); KpPUTHYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

6) yMEHUEM NPUMEHATDH PA3JIMYHbIE METOJIBI U 3aIIPOCHI MIPH TOMCKE M 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHHs yUE€OHBIX U M03HABATEIbHBIX 3aa4
OTIpeNIeIEHHOr0 THUMA; NPHOOpPETeHHE OMbITa B 00JACTH HCIOIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIUH, OBJIAJICHUE KYJIbTYPOIl aKTUBHOT'O MCIIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMPAaTh ONTUMANIbHYI0 (OpMy mpeacTaBiIeHUsS
UHGOpPMALMUM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu GpopmamMu rpaduky U ©X KOMOUHALIUSAMUY;

7) yMEHMEM MCIIOJIb30BaTh U AaHAJIM3MPOBATh B Ipolecce y4eOHOH M MCCIe0BaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpY>Karolled IPUPOJHOHN Cpeibl;

YHHuBepcaabHbIMU KOMMYHUKATHBHBIMU /1€ CTBUAMHU

8) yMmeHuMeM 3ajaBaTh BOIIPOCHl (B XOJ€ Juajgora W/WIM JUCKYCCHUHM) IO CYLIECTBY
oOcyxmaemMold TeMbl, (HOPMYITUPOBATH CBOM NPEJIOKEHHUS OTHOCUTEIFHO BBIIIOJHEHUS
IpPEeJI0KEHHOH 3a/1a4H;

9) npuoOpereHWe OMBITA MPE3CHTAI[MM  PE3YJIbTATOB  BBIIOJHEHUS  XHMHYECKOTO
JKCHEpUMeEHTa (J1abOpaTOPHOIrO OIbITa, Ja0OpaTOpHOl pabOThI MO HCCIEIOBAaHHIO CBOMCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

10) 3auHTEpEecOBAaHHOCTb B COBMECTHOH €O CBEpCTHHKaMM IIO3HABaTEIbHOW U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXk/IeHUs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbI», KOOPAUHALIUSL COBMECTHBIX JAEUCTBUM, ONpEIEICHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

YHuBepcaabHbIMU PeryJsiITHBHBIMH /1iiCTBUSIMH

11) yMeHHeM caMOCTOSTEIBHO ONPENeNATh e JIeITebHOCTH, IIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBaTb W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMpPATH
HauOonee HS(QeKkTuBHbIE CIOCOOBI pelleHHs y4eOHbIX M IO03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AJITOPUTM JIEWCTBUM NpH
BBIIMOJIHEHUH 3aJaHU C y4E€TOM MOJY4YEHHMS HOBBIX 3HAHUH 00 M3ydyaeMbIX OOBEKTaX —
BEIIECTBAaX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO PEe3yJIbTaTa 3asiBJICHHON LEIIH;

12) yMeHHeM HMCI0NIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPEJlaraeMble B YCIOBUH 3a/laHUH.

IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pE3yJbTaTOB IO OCBOEHHIO 00sA3aTEIBHOTO  COJEPKAHUS,
YCTaHOBJIEHHOTO JAHHOM IpUMEpHOW paboueil mporpamMmoll, BBIAEISIOT: OCBOCHHBIE
0o0y4arolMMHUCST HayyHblE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, cHeruduueckue s
IpeAMETHON 001acTi «XUMHA», BUIBl JEATEILHOCTH IO IOIYyYEHHIO HOBOIO 3HAHMUS, €ro
UHTEpIpEeTaLNH, IPEoOPa30BaHUIO U IIPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYAlHsX.

[TpenMeTHble pe3ynbTaThl OTPAXKAT CGHOPMUPOBAHHOCTh Y OOYYarOIUXCS CIEAYIOIINX
YMEHHM:

8 kiacce

1) packpvieame cmbici OCHOBHBIX XMMHYECKHUX TIOHSATHI: aTOM, MOJIEKYJa, XHMHUYECKUH
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHASI M HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsi U MOJIEKYJsIpHas macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JII XUMHYECKOTO JJIEMEHTa B COCIWHEHHH, MOJISIPHBIN 00BEM,
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OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKas
peaknus, KiIacCU(pHUKAIMA pPEaKLUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, pPeaKiuu
3aMelIeHUs], peaKIMi 00MeHa, IK30- U SHJO0TEPMHUUECKHE PEeaKIUU; TeIIoBOU 3(PPeKT peakuy;
PO aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, paJnyc aToMa, XUMHUYEeCKas CBS3b,
NOJIIpHAasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|s) B pacTBOPE;

2) wnoCcmpupoeanms B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN (CM. 1. 1) U TIPUMEHSATH
9TH MOHATHUS NPH ONHCAHUH BEIIECTB U MX MPEBPALICHUN;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY [UIsS COCTaBJICHHS (OPMYJI BEIIECTB M YpaBHECHHIA
XUMHYECKHUX PEAKIUK;

4) onpedensimb BAJICHTHOCTh aTOMOB JJIEMEGHTOB B OWHApHBIX COCIUHEHHUSX; CTEICHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHAJIC)KHOCTD BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHMH 1o QopmyiaMm; BHJl XUMHUYECKOW CBS3M (KOBaJEHTHasT W HOHHAas) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpwisams cmwicn Tlepuomuueckoro 3akona [I. M. MenzeneeBa: I1eMOHCTPUPOBAThH
MOHMMaHHE MEPUOANIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoit cucTeMe; 3aKOHOB COXPAHEHHSI MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTa/IpO; ONMHMCHIBATh M XapaKTepU30BaTh TaOIMUHYIO0 (HOpMy
[Tepuoanueckoit cHCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3linyaTh MOHSATHUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «nobounas noarpymnmna (b-rpynmna)», manbeie 1 60JbIINE NEPHOJBI; COOTHOCUTH
0003Ha4YeHusI, KOTOpble uMeroTcs B Tabmuie «llepuonnyeckas cucteMa XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa» ¢ YHCIOBBIMM XAapAaKTEPUCTUKAMH CTPOEHUS AaTOMOB XHUMHYECKHUX
9JIEMEHTOB (COCTaB M 3apsal sApa, oO0llee 4YHCIO SJIEKTPOHOB U paclpeaesieHHue HX IO
AIIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposamv XUMHUYECKUE 3JEMEHTBI, HEOPraHUYECKHUE BEIIECTBA, XHMHYCCKHE
peaxiuu (110 YUCITy M COCTaBy yYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3 deKTy);

7) xapaxmepuzosamv (onuceléams) oOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IHYHBIX
KJIACCOB, TOATBEPIKIasi OMMCAHHWE NMPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOILIMX
XUMHUYECKHX peakLuii;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KA4yeCTBEHHOTO COCTaBa;
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

9) ebluuCIIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB; MAacCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa o (hopMyJie COeIMHEHHsI; MACCOBYIO JIOJIFO BEIIECTBA B paCTBOPE;
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

10) npumensimo OCHOBHBIC ONEPALMH MBICIUTEIBHON [EITEIPHOCTH — aHajlu3 W CHHTE3,
cpaBHEHHE, O0000IIeHHe, CHUCTEMATU3alNI0, KIACCU(UKAIMIO, BBISIBIEHHWE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3e — s H3YyYEHHUS CBOMCTB BELIECTB M XMMHUYECKMX PEAKIMA;
€CTECTBEHHO-Hay4YHble METOJbl IO3HAaHUS — HaAOJIOJIEHUEe, W3MEpPEHUe, MOJEINPOBaHUE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

11) cnedosams ipaBUIaM  TOJNB30BAHUS ~ XMMHYECKOHW  MOCY0H W jJ1abOpaTOpPHBIM
o0opyJOBaHHEM, a TakXKe TMpaBWiaM oOOpalleHHus C BEIIeCTBAMH B COOTBETCTBHM C
WHCTPYKIHSMH TI0 BBITOJHEHHUIO JTa0OPAaTOPHBIX XWMHYECKHUX OIBITOB MO TOJYYCHHIO |
cOoOMpaHUIo ra3000pa3HbIX BEUIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM J0JIEM pPAacTBOPEHHOTO BENIECTBA; IUIAHUPOBATh M IMPOBOJUTH
XUMHUYECKHE 3KCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IENOYEH M KHUCIOT C MOMOIIBIO
MHAMKATOPOB (1akmyc, ¢peHondraaer, METUIOPAHK U JIp.).

9 k1ace
B cocraBe mpeaMETHBIX PpE3YNBTATOB IO OCBOCHHIO OOS3aTENBHOTO  COACpXKaHMUS,
YCTAaHOBJICHHOTO JaHHOW TPHUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
oOydJalomuMUCcs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
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npeaMeTHOM o0nacTu «XHUMHSA», BUIBl ACSITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYyAIIHSIX.

[IpenMeTHbie pe3ynbTaThl MPEJCTABICHBI OTPaXKalOT CHOPMHUPOBAHHOCTH Yy OOyHYaIOLIUXCS
CIEAYIOIINUX YMEHHUI:

1) packpwisamb cmbici OCHOBHBIX XHMHUYECKMX TOHSITHN: XUMHYECKHH O3JEMEHT, aToM,
MOJIEKYJ1a, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCICHMS, XMMHYECKas pEaKUus, XUMHUYECKas CBS3b,
TETUIOBON (P QEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP; ICKTPOIUTHI, HEIJIECKTPOIUTHI,
JNEKTPONIUTAYECKAST JUCCOLMAIUS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC
peaklUHH, OKHCIWUTEIb, BOCCTAHOBHUTENb, OKHCIEHUE M BOCCTAHOBJICHHE, aJUIOTPOIIHNS,
amM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METATNYECKasi), KPUCTAIITMYECKas
peméTka, KOpPpO3HWsl METAUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM pEakUHUH, MPeAesIbHO
nonycrumas konuentpamus (IIIK) Bemectsa;

2) uwoCmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSATH
9T TIOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAILICHUI;

3) ucnonvzosams XUMUYIECKYIO CUMBOJIMKY [UIsS COCTaBJICHHS (JOPMYJI BEIIECTB M YPaBHEHHIA
XUMHYECKHUX PEAKIUN;

4) onpedensimb BaJEHTHOCTb U CTEICHb OKHUCIICHHS XMMUYECKUX JJIEMEHTOB B COCAMHCHHUAX
Pa3IUMYHOIO COCTaBa; MPHUHAJIEKHOCTh BEILECTB K OMNPEACIEHHOMY KIIACCy COEIMHEHUH IO
dbopMynaM; B XUMUYECKOH CBSA3M (KOBAJIEHTHAs, MOHHAsI, METAJUTMUECKasi) B HEOPTraHUUECKUX
COCIMHEHUSX; 3aps] MOHA 10 XUMHUYECKOW (Qopmylie; XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COETUHEHMH, TUIl KPUCTAIUIMYECKOM pEelIETKH KOHKPETHOTO BEILIECTBA;

5) packpvisamo cmoicn Tepuonndeckoro 3akona /1. 1. MeneneeBa u JeMOHCTPUPOBATH €T0
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TaOnmuuHyio ¢opmy Ileprogmueckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpymnmna (A-rpymma)y u «moOoyHas
noarpynna (b-rpymmna)», Manble W OoJblINE TMEPUONBI; COOTHOCUTH O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj spa, oOlee YUCIo 3JIEKTPOHOB M paclpeesieHHe ux
0 3JIEKTPOHHBIM CJIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCAMHEHUH B Mpenesax MajblX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

6) xraccuguyuposamv XUMUUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BEIIECTBA; XUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy YYacTBYIOIMX B PEAKIMU BEILECTB, 110 TEIJIOBOMY 3 dexTy, no
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xapaxmepuszosamp (ONUCHIBATh) O0OIIME W CHCHU(PHUUCCKHE XUMHUYCCKHE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1as OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIN;

8) cocmaensime ypaBHEHHS SJEKTPOIUTHUSCKON AMCCOIMAIIMM KHUCIIOT, IIETOYei U COJICH;
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS pEaKIUil HMOHHOrO OOMEHa; YpaBHEHHS pPEaKIIHii,
MOATBEPXKJAIOIIUX CYLIECTBOBAHUE T'€HETHMUYECKOM CBA3M MEXIy BELIECTBAMHM PA3JIMYHBIX
KJIACCOB;

9) packpwisams cywHOCmMb OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEAKIMH MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

10) npoenosuposams CBOWCTBa BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKAaHUs XMMUUYECKUX MPEBPAIlEHUH B pa3InYHbIX YCIOBUSAX;

11) gviuucnames OTHOCUTENFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIOJIF0 XMMHYECKOT'0 3JIeMeHTa 10 (GopMyJie COETMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU peaKini;

12) creooéame nipaBuiiaM  MOJB30BAHUSI  XUMHUYECKOW  MOCYyIOW W JIaOOpaTOPHBIM
o0OpyIOBaHHEM, a TakXKe TMpaBWiaM oOOpalleHHus C BEIIeCTBAMH B COOTBETCTBHM C
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UHCTPYKLIMAMHU IO BBIIOJHEHHIO Ja0OpAaTOPHBIX XHWMHYECKHUX OIBITOB IO IOJIYYEHUIO H
COOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YIIICKUCIIOTO ra3a);

13) nposooums peakiyiy, MONTBEPIKIAIONIME KAYSCTBCHHBI COCTAaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cyiabdar-, TUAPOKCUJI-MUOHBI, KAaTHOHBI aMMOHHMA M MOHBl M3Y4YEHHBIX METaJJIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

14) npumensimo OCHOBHBIC ONEPALUH MBICIUTEIBHON NEITEIBHOCTH — aHajlu3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATU3aLUIO, BBIABICHHE TPUYMHHO-CIIEICTBEHHBIX CBA3CH — IS
U3y4YEHUs CBOMCTB BEIECTB U XMMHUYECKUX PEAKIIMHA; €CTEeCTBEHHO-HAYUYHbIE METO/IbI T0O3HAHUS
— HabmroieHne, U3MEpEHNE, MOJICTTMPOBAHUE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs
8 KJIACC (2 u B Hezemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMs)

IIpumepHbIE TEMBI,
PacKpbIBAOIME IaHHBIN pa3ien
IIPOrpaMMBbl, U KOJIMYECTBO YACOB,
OTBOJMMOE Ha X U3YUYECHHE

OcHoBHOE coaepkaHue

OCHOBHBIE BUJIBI IEITEIILHOCTH
oOyyJaronuxcs

ONEeKTPOHHBIN
00pa3oBaTeNbHBIH

pecypce

Paznen 1. IlepBoHauanbHble XuMHueckue noHsTust (20 u)

Tema 1. Xumus — BakHas
00J1aCTh €CTECTBO3HAHMS U
MIPAKTUIECKON JACSITEILHOCTH
yenoBeka (5 9)

[Ipenmer xumuu. Ponap xuMun B KU3HU

YyeJloBeKa. XMMHUS B CUCTEME HayK. MeTtoabl

HO3HAHUA B XUMHHU. Teja 1 BellecTBa.

duznyeckue cBOMCTBA BCIICCTB. ArperaTHoe

COCTOSIHHE BelecTB. UnCThIE BellIECTBA U
cMecu. CriocoObl pa3eneHust cMecei.
Ou3nYecKue U XUMUUECKHUE SBICHUSI.
IIpu3Haky ¥ ycioBUs NPOTEKaHUS
XUMHUYECKHUX PeaKIii. 3HAKOMCTBO C
IpaBHJIaMy O€30MMACHOCTH U IPUEMaMU
paboThl B XUMHUECKOH J1abopaTopHH.

JleMOHCTpaluu:

1. JJabopaTopHOe 000pyI0BaHUE.

2. PaznuuHble BU/IbI XUMUYECKON TOCY/IBI.
3. O6pa3ub! BemiecTB. 4. CriocoOsI
paszenenus cmecelt (puabTpoBanue,
BBIITAPUBAHUE, TUCTHIUIALNS,
xpomarorpadus). JlaGopatopHsblie n
npakTuieckue padorsl Jlabopamopnusie
onvimul: Onicanue GU3NYECKUX CBOMCTB
BemiecTB. Pa3nienenue cMecu ¢ MOMOIIBIO

e PackpbIBaTh CMBICT MU3y4aeMbIX
MTOHATHH.

e  PackpbIBaTh pOjb XUMUU B
IPUPOJIE U )KU3HU YEJIOBeKa, €€ CBA3b C
JIPYyTUMHU HayKaMH.

e  Pa3nuuarh YKMCTHIE BEILIECTBA U
CMeCHU; OJTHOPOJHBIE U HEOJHOPOHbIE
CMECH.

. Paznuyars pusnueckue u
XUMHUYECKUE SBICHUS.

o Omnpenensars Npu3HaKku
XUMHUYECKHUX PEaKIMH U YCIOBUS UX
IIPOTEKAHUS.

o CnenoBate npaBuiIaM
MI0JIb30BAHUSI XUMHUYECKON MTOCYI0M U
1a0opaTopHBIM 000pyIOBaHHUEM, A
TaK)Ke MpaBujiaM 0OpaIeHus ¢
XMMHYECKHMHU BELIECTBAMU B
COOTBETCTBUU C UHCTPYKIMSIMHU 110
BBINOJIHEHUIO MPAKTHUECKUX PadoT.

e  [InaHupoBaTh U MPOBOIUTH
XMMHUUYECKHH SKCIIEPUMEHT 110
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marnuTta. IIpakmuueckue pabomut.

Ne 1. IIpaBuna paGoTsl B 1aOOpaTOpUH
U Ipu€MbI 00paleHus ¢ 1a00paTOpHbIM
000pyI0BaHHUEM.

No 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKHU MOBaPEHHOM COJIN)

W3YYEHUIO M OMMCAHUIO (PU3HUECKUX
CBOICTB BeIECTB, CIIOCOO0B
pa3aeneHust CMECEN BEILIECTB.

. Hcnons3oBarts npu
BBIMOJIHEHUH Y4€OHBIX 3aJaHUI U B
IIPOLIECCE UCCIIEN0BATENbCKOM
JeATEIbHOCTH HAyYHO-TIOMYJISIPHY IO
JUTEPATypy XUMHUYECKOIO
coJiepKaHusl, CIPaBOYHbIE MaTEPHUAJIbI,
pecypcel HTepHeTa.

. BricTpauBath pa3BEpHyThIE
MMCbMEHHbBIE U YCTHBIE OTBETHI C
ormopoi Ha HHQPOPMAIHIO U3 YUYeOHHKA
Y CIIPaBOYHBIX MAaTepUaIOB, TPAMOTHO
UCIIOJIB30BaTh N3YYEHHBIN
NOHSTUMHBIN annapar Kypca XUMHUHU

Tema 2. BeltectBa 1 XUMHAYECKHUE
peakmuu (15 1)

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
3JIeMEHTHI. 3HaKH (CUMBOJIbI) XUMUYECKHX
a5eMeHTOB. [IpoCcThIe 1 C10KHBIE BEHIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMHUYECKas
¢dopMmyia. BaneHTHOCTh aTOMOB XUMHYECKHUX
AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTEIbHAS aTOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.
MaccoBast 10711 XUMHYECKOI0 2JIEMEHTA B
coenquHeHnu. Pu3nueckrne 1 XUMHYECKUE
ABJICHUS. XUMudeckas peakuus. [Ipusnaku
Y YCJIOBMSI IPOTEKAHMSI XUMHUYECKHUX
peakuuii. XMMHUYECKUE YPABHEHMUS.

THbl XUMHUECKUX peakluil (COeTUHEHNS,
pa3NoXKeHUs, 3aMeleHus, 0OMeHa). 3aKOH
COXpaHeHHUs Macchl BeniecTs. M. B.
JIOMOHOCOB — YUYEHBIA-IHIIMKIIONIETACT.

e [IpumMeHsATH €CTECTBEHHO-
HAayY4YHBIC MCTOAbI ITO3HAHUA (B TOM
qucie HaboAeHne, MOIeIMPOBaHUE,
AKCIIEPUMEHT) U OCHOBHBIE OTIEPAIIHI
MBICIUTENBHOMN 1€ TETbHOCTH
(cpaBHeHue, KiaccuUKaiys) st
M3YYEHUS BELECTB U XUMHUECKUX
peaKkuui.

o PaCKpI)IBaTB CMBICJI U3YYACMBIX
MOHATHUH U 3aKOHOB U MPUMEHATH 3TU
IOHATHA ITPHU OITMCAaHHUN CBOMCTB
BEIIECTB U UX MPEBpAILCHU.

e Paznuuath Qpusnueckue u
XUMHUYCCKHUC ABJICHUS, 00BICHITH UX
CYIIHOCTb C TOYKH 3pEHUS] aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

e OmnpenensiTe NPpU3HAKU
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Hemonctpaunu Ouznyeckue sBICHUS
(pacTupaHue caxapa B CTyIKe, KHIICHUE U
KOH/JICHCALIUS BOJIBI U T. 11.). XUMHUUECKHE
ABJIeHUs (TOpPEHUE CBEYU, PA3IOKECHHE
caxapa, B3auMO/ICCTBUE CEPHOU KUCIIOTHI C
XJIOpUJIOM Oapusi, pa3iokKeHHe THAPOKCUAA
meu(Il), B3anmoiericTBre xemne3a ¢ cepoi,
B3aUMO/ICHCTBUE KeJle3a C paCTBOPOM COJIU
meau(Il)). OnslT, MIUTFOCTPUPYIOIUI 3aKOH
coxpaHeHus Macchel. JlabopaTopHbie u
npakTuueckue padbotsl JlabopaTopHbie
onbIThL: [Ipumeps! pu3ndeckux sBIeHU
(TutaBlieHHE BOCKA, TasTHUE JIbJIA).
[Ipumepbl XUMUYECKUX SIBJICHUI
(mpokanvMBaHUe MEIHOW MTPOBOJIOKH,
B3aUMOJICHCTBUE MeJa ¢ KUCIOTOH). Moaenu
aTOMOB M MOJICKYII.

Boviuucnenusa

— OTHOCHUTEIBHON MOJIEKYISIPHOM MacChl
BEIIECTB;

— MacCOBOM JI0JIM XUMHUYECKOTO 3JIEMEHTA
1o popMyJie COeTUHEHUS

XUMUYECKUX PEaKIHi, YCIOBUS HX
HPOTEKaHMUS.

e OOBACHATH CYIHOCTh
(bU3NIECKUX U XUMUYECKUX SBICHHUH C
TOUYKHU 3pEHUS ATOMHO-
MOJICKYJISIPHOTO YYEHHUSI.

e Krnaccudunuposatsb
XMUMUYECKHE peakluu (110 YUCIy U
COCTaBy pearupyrommx u
00pa3yronuxcs BEIIECTB).

e CocTaBisaTh GOPMYIIbI
OWHApHBIX BEIIECTB 110 BAJICHTHOCTU U
OIpeNieNATh BAJIEHTHOCTb 110
(dbopmyiaM BEIIECTB.

e PaccraBnsaTh K03((HUIIUEHTHI B
YPaBHEHMSIX XUMHUYECKUX PEAKIIUH.

e CrnenoBaThb NpaBuiIaM
MOJIb30BaHUSI XUMUYECKOW MOCYI0M U
71a00paTOpHBIM 000pyIOBaHUEM, A
TaK)Ke IpaBUIaM O0paLECHUS C
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJITHEHHIO
71a00paTOPHBIX XUMUYECKHUX OIBITOB.

e lcnonb3oBath npu
BBITIOJIHEHUH YYEOHBIX 3aJaHUH 1 B
IIPOLIECCE MCCIIEN0BATENBCKON
JeSITeTTHHOCTH HAYYHO-TIONMYJISIPHYTO
JUTEPaTypy XUMHUYECKOTO
COJIepKaHMUs, CTIPABOYHBIE
MatepHansl, pecypcsl IHTepHeTa.

e BricTpauBaTh pa3BEPHYTHIC
MUCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha HHGOPMAITHIO U3 YICOHMKA
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U CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
MCII0JIb30BaTh U3y4YECHHBIN
MOHATUMHBIN annapar Kypca XUMUHU

Paznen 2. BaxHeiilne npeacTaBuTe/ i HeOpranudeckux Bemects (30 v)

Tewma 3. Bozayx. Kucnopoa.
[Tonsitue 06 okcumax (5 )

Boznyx — cmech ra3os. CocraB Bo3ayxa.
Kucnopos — areMeHT 1 pocToe BEelecTBO.
O30H — aJJIOTPONHAS MOJU(PHUKAIIHS
kuciopoa. Haxoxxaenue kuciopoza B
npupoze, GU3NIecKue 1 XUMHYECKHIE
CBOICTBa (peaKkIuy OKUCICHUS, TOPEHUE).
VY ci10BUSI BOSHUKHOBEHHUS U IPEKPALICHHUS
ropenus. [Tonsitue 06 okcugax. CriocoOsl
MOJTYYeHHUS KUCIIOPO/Ia B IAOOPAaTOPUH U
npoMbIlUIeHHOCTH. [IpumMeHenne kucnopoa.
KpyroBopor kucnoposa B npupoJe.
TemnoBoit 3 pexT XuMudeckon peakium,
MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIHSIX.
TonnuBo (He(Th, yrojb U METaH).
3arpsi3HEHUE BO3/lyXa, COCOOBI €ro
NpeOTBpALIeHHS. Y CHJICHHE TTAPHIUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIOSL.
Hemonctpanuu Bzanmonericteue gocdopa,
Cephl U JKene3a ¢ KUCIOPOI0M (BO3MOXKHO
WCIIOJIb30BAHUE BHUJI€O-OIBITOB).
Omnpenenenue cofiepKaHus KUCIOPoaa

B Bo3yxe. OMBITHI, IEMOHCTPUPYIOIINE
yCIIOBHS BOBHUKHOBEHUS M MTPEKPAIIECHUS
TOPCHUSI.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI
Jlabopamopubwiit onvim: O3HAKOMIIEHHE C
o0Opasiamu OKCHIOB.

e  PackpbIBaTh CMBICI U3Y4aeMbIX
MOHSTUM U IPUMEHSATD 3TH MOHATHS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX
IIPEBPALLICHU.

e  XapakTepu3oBaTh (OMUCHIBATH)
COCTaB BO31lyXa, (huznueckue u
XUMHYECKHE CBOMCTBA KUCIOPO/IA,
CHOCOOBI €ro MoJIyuyeHus!, IPUMEHEHHE
Y 3Ha4E€HHE B MIPUPOJIE U KU3HU
4eJI0BEKA.

e  (CpaBHMBATh peakLUU TOPEHUA U
MEJIEHHOTO OKHUCIICHUSI.

e  CoOupatb npudOpPsI AJIs
MIOJIy4Y€HUs1 KUCIOPO/ia (BHITECHEHUEM
BOJIbI U BO3/1yXa).

e Pacrnio3HaBarh OINBITHBIM ITYTEM
KHUCIIOPO/I.

e lcnonb3oBaTh XUMUYECKYIO
CHUMBOJIMKY ISl COCTaBJIEHUS (popmMyI1
BELIECTB, MOJIEKYJISIPHBIX YPAaBHEHUI
XUMHYECKHUX PEAKIMN C y4aCTHEM
KHCIIOpO/1a.

e  OOBACHATH CYLIHOCTD
HKOJIOTHYECKUX MPOOJIEM, CBA3AHHBIX C
3arpsi3HEHUEM BO3/1yXa.

e  (CnenoBaTh mpaBUIaM
6e3omacHoii paboThl B 1abopaTopun
IIPU UCIIOJIb30BAHUN XUMUYECKOM
10CY/1bl U 00OPY/JIOBaHUS, @ TAKXKE
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[Tpaktuyeckas padora: Ne 3. [lonydyenue u
cobupaHue KUCIOPOAA, U3yUYEHHE ero
CBONCTB.

Botuucnenusn

— MOJIEKYJISIPHOM Macchl KMCJIOPOJia U 030Ha
Ha OCHOBAHUN aTOMHOM MacChl XUMHUYECKOIO
3JEMCHTA

mpaBWJIaM 00paIeHus ¢ TOPIOYUMU
BEIIECTBAMHU B OBITY.

e [ImaHupoBaTh U OCYIIECTBIATh
Ha MPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTBI, IPOBOJIUTD
HAOJIIOIEHNS, IeIaTh BBEIBOILI 110
pe3yJibTaTaM dKCIEepUMEHTA.

e  VYyacTBOBaTh B COBMECTHOM
pabote B rpymre.

e  lcnosnb30BaTh Ipu
BBIMIOJTHEHUH YY€OHBIX 3aJaHUI U B
IIPOLIECCE UCCIIEN0BATENbCKON
JESTEIIbHOCTH HAYYHO-TIOMYJISIPHYIO
JTUTEPATypPy XMMUUECKOTO COACP>KaHUS,
CIIPaBOYHBIC MaTepUabl, PECypChI
NHurepHera.

e  BricTpauBaTh pa3BEPHYTHIC
MUCHbMEHHBIC U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITUIO U3 YICOHUKA
U CIIPaBOYHBIX MaTepUATIOB, TPAMOTHO
HCIIOJIB30BATh NU3YUYEHHBIN MOHITUIHBIN
anmnapar Kypca XUMHUHU

Tema 4. Bogopona.
ITonsiTHe 0 KHCJIOTAX
H COJIfIX

(54)

Bonopon — areMeHT 1 MpocToe BELECTBO.
Haxoxnenue B npupoje, pundeckue u
XUMUYECKHE CBOWCTBA (HA MIpUMEpE
B3aMMO/ICHCTBUS ¢ HEMETAJIIAMU U OKCUAAMU
METAJIJIOB), IPUMEHEHHUE, CTIOCOOBI
noiy4enus. [loHsATHE 0 KMCIOTaX U COJISX.
JleMoOHCTpanun

[Tonyyenue, cobupanue u pacro3HaBaHHUe
BOJIOPOJIA.

I'openue Bogopona.

B3aumopeiicTBue Bojopoia ¢ OKCHJIOM

e  PackpbIBaTh CMBICI HU3YYaeMbIX
MOHSTUN U IPUMEHSATDH 3T MOHATHS
IIPY OIIMCAHWH CBOMCTB BEILECTB U UX
IIPEBPAILCHUI.

e  Xapakrepu3oBaTh (ONHCHIBATh)
¢buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA
BOJIOPOAA, CIOCOOB! €T0 MOTYyUEHHS,
MIPUMEHEHHUE.

e  CoOupatb npubdop st
MI0JIy4€HHUsI BOAOPOJA.

e  lcnonb30BaTh XUMHYECKYIO
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meau(Il).

JlaGopaTopHble U MPAaKTHYECKUE PAGOTHI
Jlabopamopmubwiii onvim:

BzaumopeiicTBue KUCIOT ¢ METAJUIAMM.
Ilpaxmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue BOIOpo/Ia,
U3YYEHHE €ro CBOMCTB.

Buvrtuucnenusn

— MOJIEKYJIIPHOM MAcChl BEUIECTBA HA
OCHOBaHHMH aTOMHOH MacChl XUMHYECKUX
3JICMEHTOB

CHUMBOJIMKY JJIsl COCTaBJICHUS (popmyIt
BEIIECTB, MOJICKYJISIPHBIX YPABHEHUIA
XMUMUYECKHUX PEaKIUi ¢ yd4acTHEM
BOJIOpOJIA.

e (CnenoBaTh nmpaBujiam
6e3omacHoii paboThl B 1abopaTopun
IIPU UCTIOJIb30BAHUN XUMUYECKOM
1OCYy1bl U 000PYIOBaHUS, a TAKXKE
mpaBuiiaM o0OpalleHus ¢ TOPIOYUMU
BELIECTBAMHU B OBITY.

e [lmanupoBaTh U OCYIIECTBIISATH
Ha MPaKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOIUTH
HaAOII0/IEHUs, IeJIaTh BHIBOIBI 110
pe3ybTaTaM 3KCIIePHUMEHTA.

e  VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIie

Tema 5. KoaunuecTBeHHBIE
OTHOLLCHUSA B XUMHH
(4 4)

KonungectBo BemecrBa. Moiubs. MoirsipHas
Mmacca. 3akoH ABoraapo. MoJsipHblii 00BEM
razoB. Pacuérel Mo XMMUYECKUM yPABHEHUSIM.

JleMoHcTpaL s
OO0pa31pl BEIIECTB KOJIMUECTBOM 1 MOJIb.

Botuucnenusn

— 00BéMa, KOJIMYECTBA BEIIECTBA r'a3a 0 €ro
M3BECTHOMY KOJIMYECTBY BEILIECTBA WJIU
00BEMY;

— 00BEMOB Ta30B MO0 YPaBHEHHUIO PEaKINU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHI Ta30B

e  PackpbIBaTh CMBICI U3y4aeMbIX
MOHSTUN U IPUMEHSITH ITH TIOHSTHS, a
TaK)K€ U3YUYECHHBIE 3aKOHBI U TEOPUH
JUISl pelIeHUs pacu€THBIX 3ajau.

e  BpruaucasaTe MOJISIPHYIO Maccy
BEIIIECTB; KOJMYECTBO BEIIECTBA, 00BEM
ra3a, Maccy BEIIECTBa,;

e [IpoBoauTh pacd€Tsl O
YPaBHEHUSM XUMHUYECKHUX PEaKIIMA:
KOJINYecTBa, 00bEMa, MacChl BEeIIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WIH IPOJYKTOB
peakuuu.

e  BricTpauBaTh pa3BEpHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha HHGOPMAITHIO U3 YICOHHMKA
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Y CIIPaBOYHBIX MaTePUAIOB, TPAMOTHO
KCIOJIb30BaTh U3YYEHHbIN MOHATUINHBII
anmnapar Kypca XuMuu

Tema 6. Bona. PactBopbl.
ITousiTHe 00 OCHOBAHUNAX

(54)

dusnyeckue cBocTBa BOALI. AHAIN3 U
CHUHTE3 — METO/Ibl U3YUYEHHS COCTaBa BOJIbI.
XUMHYECKUE CBOWCTBA BOJBI (PEaKuu ¢
MeTaUIaMH, OKCHJIaMH METAJIJIOB U
HEMETaJIOB).

CocraB ocHoBanwuii. [TonsTue 06
UHAUKATOpaXx.

Bopa xak pactBoputens. PacTBopbl.
PacTBOpuUMOCTH BEIIECTB B BOJIE.
Hacepimiennpie 1 HEHACHIIIECHHBIE PACTBOPBI.
MaccoBas 107151 BeliecTBa B pacTBOpeE.
Ponb pacTBOpOB B Ipupo/ie U B KU3HU
yenoBeka. KpyroBopoT Boibl B Ipupoe.
3arpsizHeHue npupoHbIx BoJ. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOI.

JleMoHCTpanun

DIIEKTPOIN3 BOJIbI; CHHTE3 BOJIBI;
B3aMMOJICHCTBHE BOJBI C METAJUIAMU

(Na, Ca) (BO3MOHO UCITOJIb30BaHUE
BUJICOMATEPHAIIOB).

PacTBOpeHMe BEMIECTB ¢ pa3IMIHON
pPacTBOPUMOCTHIO.

UccnenoBanue pacTBOPOB KUCIOT U IIEJIOYEH
C TIOMOIIIbIO HHIUKATOPOB.

JlabopaTopHble U NIpaKkTHYeCKHue padoThl
Ilpakxmuueckas paboma:

No 5. [IpuroroBneHue pacTBOPOB ¢
ONpeeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBA.

e  PackpbIBaTh CMBICIT H3Y4aEMBIX
HOHATUI U IPUMEHSTh 3TU NOHATHUS
IIPU OTIMCAaHUU CBOWCTB BEILIECTB U UX
MPEBpAILICHUH.

e  XapakTepu3oBaTh PU3NUECKUE
¥ XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
poreccax.

e  CocraBisiTh ypaBHEHUS
XMUMUYECKHUX peaKkIuil ¢ yyacTuem
BOJIBI.

e OOBACHATH CYyIIHOCTH
HKOJIOTUYECKUX MPOOJIEM, CBA3aHHBIX C
3arpsi3HEHUEM MIPUPOTHBIX BOJI,
CrocoObl OUUCTKH BOBI OT PUMECEH,
MEpHI IT0 OXPaHe BOJI OT 3arpsi3HEHMUSL.

e [lmaHupoBaTh U OCYIIECTBIISATH
Ha MPAKTHKE XUMHUECKUE
HKCIIEPUMEHTBI, TPOBOIUTH
HaOJI0ICHN, JIeNaTh BBIBOJIBI 110
pe3ybTaTaM dKCIIePHUMEHTA.

e (CnenoBaTh npaBuIam
Oe3omacHoil paboThI B 1aboparopun
IIPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/IbI M 000PYOBaHUSI.

e [IpoBOIUTH BBHIYMCIICHUS C
PUMEHEHUEM TOHATHS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPEY.

e  lcnosnb30BaTh Ipu
BBINOJIHEHUH Y4EOHBIX 33JaHUH U B
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Buviuucnenus
— C UCHOJIB30BAHUEM ITOHITHS «MAaCCOBAast
JIOJISI BEIIIECTBA B pacTBOPE»

MPOLECCE UCCIIEI0BATEIBCKOMN
JEATEIIBHOCTH Hay4YHO-TIOIYJIIPHYIO
JUTEPaATypy XUMHUYECKOIO COACPIKAHNUS,
CIIPaBOYHBIE MATEPUAIBI, PECYPCHI
NHurepHera.

e  BricTpauBaTh pa3BEPHYTHIC
IIMCBbMEHHBIC U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITUIO U3 yUSOHHUKA
Y CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIB30BATh N3YYEHHBIN OHATUMHBIN
anmnapar Kypca XUMUHU

Tema 7. OcHOBHbDBIE KJIACChI
HEOPraHM4YecKuX
coeIMHEeHUu i

(11 9)

Knaccugukanus HeopraHm4ecKux
COEIMHEHUI.

Oxcuppl: cocTas, KiaccupuKkaiys (OCHOBHBIE,
KHUCIIOTHBIE, aM()OTEPHEIE,
HecoJieo0pa3yolue), HOMEHKIaTypa
(MeXIayHapoHas U TPUBUAIbHAS).
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCH/IOB.

OcHoOBaHMs: cOCTaB, KIacCUpUKAIIHS,
HOMEHKJIaTypa (MeXIyHapOaHAas U
TpUBHUANIbHAA), PU3NYECKUE U XUMHUYECKHE
CBOICTBa, CIIOCOOBI MOJTyUEHHUS.

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIATypa, PU3NUECKUE U XUMUIECKHE
CBOWCTBA, CIIOCOOBI MOJTyUEHHUS.

P akTHBHOCTH METaIJIOB.

Counu (cpeniHue): HOMEHKIIATypa, CIIOCOObI
MOJTYy4YEHUS], B3aUMOJICUCTBUE COJIEH C
MeTallJIaMH, KHCIIOTaMHU, IIeTI0YaMH U
COJISIMU.

['eneTnueckas cBI3b MEX/y KilaccaMu

e KiaccugunupoBars nuzyyaemble
BEIIIECTBA [10 COCTAaBY U CBOMCTBaM.

e  CoctaBusTh POPMYIIBI OKCHJIOB,
KHCJIOT, OCHOBaHMM, COJIel U Ha3bIBaTh
UX 110 MEKTyHAPOIHON HOMEHKJIATypeE.

e [IporHo3upoBaTh CBOMCTBA
BEIIIECTB Ha OCHOBE OOLINX
XUMHUYECKHX CBOMCTB M3YUYEHHBIX
KJIaCCOB/TPYIII BEIIECTB, K KOTOPBIM
OHM OTHOCSTCS.

e  CocTraBisiTh MOJEKYJIIPHbIE
YPaBHEHHUS peaKLuil,
WUTIOCTPUPYIOUINX XUMHYECKHE
CBOMCTBA M CLIOCOOBI MOJTyYSHHS
BELIECTB U3YUYEHHBIX KJIACCOB/TPYII, a
TaK)K€ TIOATBEPKAAOIINX
TEHETUYECKYIO B3aUMOCBS3b MEXKIY
HUMH.

e [Ipou3BOAUTH BBIUYUCIECHMUS 110
YPaBHEHUSIM XUMHUYECKHUX PEAKIIHM.

e [ImaHupoBaTh U OCYIIECTBIISATh
Ha MPaKTUKE XUMUYECKHE
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HEOPraHUYECKUX COCTUHEHUN.

JemMoHCTpauMu

OO0pa3iibl HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

B3anmozeiicTBre pacTBOpa CEpHOM KUCIOTHI
¢ okcugom meau(Il).

Peakuusa HelTpanu3anuu.

BriTecHeHne 0IHOTO MeTaJuia JPYTuM U3
pacTBopa COJH.

JlaGopaTopHble U NpaKkTHYeCKHe PadOThI
Jlabopamopnuie onvimut:

B3aumopeiicTBie KUCIOT ¢ METalJIaMu.
[TosryuyeHne HEpaCTBOPUMBIX OCHOBAaHUH.
BzaumopeiicTBue HEpaCTBOPUMBIX
OCHOBAaHUH C KACIOTAMM.

Paznoxenne runpoxcuna meau(Il) mpu
HarpeBaHuM.

Ilpakmuueckas paboma:

Ne 6. Pemienune sxcnepruMeHTaNbHbIX 33124 10
TeMe «OCHOBHBIE KJIACChl HEOPTAaHUUECKUX
COCTUHEHUIN.

Buiuucnenus
— 10 YPaBHEHUSIM XUMUYECKHUX PEaKLUn

AKCIIEPUMEHTHI, IPOBOIUTH
HaOJIFOICHUS, JIENIaTh BBIBOJIBI 11O
pe3yabTaTaM 3KCIIePUMEHTA.

e (CnenoBaTh npaBuIam
0e30macHoOi paboThI B Ta00OpaTOpUH
IIPY UCTIOJIb30BAaHUH XUMUYECKON
MOCY Ikl U 00OPYIOBaHUSI.

e lcnonp3oBath npu
BBHITIOJTHCHUH YY€OHBIX 33aHUI U B
npoIiecce UCCieI0BaTeIbCKON
JEeSITeTLHOCTH HAYYHO-TIONYJISIPHYTO

JIATCPATYPY XUMHUYCCKOI'0 COACPIKAHUA,

CIIPaBOYHbBIE MATEPHUAJIBI, PECYPCHI
HuTepHerTa.

e  BricTpauBarh pa3BEpHyTHIE
MMHUCbMEHHBIE U YCTHBIE OTBETHI C

Omopoi Ha HHPOPMAIUIO U3 yUeOHHKA
Y CIIPaBOYHBIX MaTePUATIOB, TPAMOTHO
HCIIOJIb30BATh U3YYEHHBIN TOHATUIHBIN

anmapar Kypca XuMuu

Pazpnen 3. Ilepnoanyeckuii 3axkon u Ilepuoguveckas cucrema xumudeckux 31eMeHToB /I. . MenaesieeBa.
Crtpoenne atoMoB. Xumuueckasi cBsizb. OKUCINTE/ILHO-BOCCTAHOBHTE/IbHbIE peakuuu (15 v)

Tema 8. [lepuoguuecknii
3akoH u Ilepnoanueckas
CHCTEeMa XUMHYECKHX
asieMenToB JI. 1. MeHeneeBa.

HCpBLIC IIOIIBITKH KJIaCCI/I(I)I/IKaLII/II/I
XHMHYECKHX d1eMeHTOB. [loHsTHE O rpynmnax
CXOOHBIX 3JICMCHTOB (H_IG.HOLIHLIC )51
MICJIOYHO3EMEIIbHBIC METAIJIbI, I'aJIOT'CHBI,

e  PackpbIBaTh CMBICH
MIEPUOJUYECKOT0 3aKOHA.
e [loHuMaTh CyIlIECTBOBAHUE

MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
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Ctpoenue atoma (7 u)

MHEPTHBIE Ta3bl).

DneMeHTHI, KOTOpble 00pa3yloT aM(poTepHbIe
OKCHU/JIbI ¥ TUJPOKCHIBI.

[lepuonnueckuii 3akon u [lepronnueckas
CHUCTEMa XMMUYECKUX 3JIEMEHTOB

. N. Menneneesa. [lepuossl, rpynisl,
noArpymnsl. PU3NYECKU CMBICIT
MOPSIIKOBOTO HOMEPA 3JIEMEHTAa, HOMEPOB
nepuoza u rpynnsl. CTpoeHHE aTOMOB.
CocraB atroMHbIX sep. M30Tonsl.
OnekTpoHbl. CTPOEHUE ANMEKTPOHHBIX
000J104€K aTOMOB MePBbIX 20 XUMUYECKUX
anemMeHToB llepnoanueckoii cucremsl . M.
Menneneena.

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA T10
ero nosuoxeHuro B [lepuoguueckoit cucreme
. . MenneneeBa. 3HaueHUE
Ilepnonnueckoro 3akoHa u Ilepuonnueckon
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB JJIs
pa3BuTHsA Hayku U npaktuku. . 1.
MeHnneneeB — y4E€HBIN, IENATOT U
TpaKJIaHUH.

JleMoHCTpanuu

KoportkonepuoHas u JJIMHHONIEPUOIHAS
dbopwmsl [lepuoanueckoii cucTeMbl
xumudeckux 3nemenToB J[. . Menneneena.
O3HakoMiIeHHE C 00pa3liaMyi METAJIIIOB
HEMETAJIOB.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl
Jlabopamopmuwiii onvim:

B3aumonelicTBue rugpokcua IMHKa ¢
pacTBOpaMM KHUCIIOT U MET0YEH

XUMHUYECKUX 3JIEMEHTOB (U3MEHEHUE
paznycoB aTOMOB U
AIEKTPOOTPHUIIATEIIBHOCTH) U UX
COCIMHEHUH OT IOJIOKEHUS B
NEPUOANYECKON CUCTEME U CTPOCHHUS
aToMma.

e  YcTaHaBIMBAaTh CBS3b MEXIY
II0JIO’)KEHHUEM DJIEMEHTA B
NEPUOANYECKON CUCTEME U CTPOCHUEM
ero atoma (COCTaB U 3apsj sapa, oo1iee
YHCJIO 3JIEKTPOHOB U PacpeesIeHue UX
I10 3JIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBaTh XapaxkTep
WU3MEHEHHUs CBOMCTB JIEMEHTOB U UX
COEIMHEHUH 110 TPYMNIaM U IepUoaam
ITeproanueckoi CUCTEMBI.

e  XapakTepu3oBaTb XUMHUYECKHE
AJIEMEHTHI NIEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbLIMS 10 UX IIOJIOKEHUIO B
Ilepnonnueckoi cucreme
J1. 1. MeHpeneeBa.

e (CnenoBaTh paBUIam
Oe3omacHoil paboThI B 1aboparopun
IIPYU UCIIOJIB30BAHUN XUMHUYECKOU
MOCY/IbI M1 000PYIOBaHUSI.

e  BricTpauBaTh pa3BEpHYTHIE
IIMCBbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHGOPMAITHIO U3 YICOHMKA
Y CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIB30BATh N3YUYEHHBIN MOHITHIHBINA
anmnapar Kypca XUMHH.

e  lcnonb3oBarh pu
BBITIOJTHEHUH Y4€OHBIX 3aJJaHUI TEKCThI
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y4eOHUKA, CIIPABOYHBIC MATEPUAITBI
(ITeproguyeckyro cucTemy
XUMHYECKHX DJICMCHTOB

. 1. Menneneesa, TabuIly
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUM U
CoJIeH B BOJIE, AJIEKTPOXUMHUYECKUN Pl
HAIpPsDKEHUN METAILIOB).

e  lcnosnb30BaTh Ipu
BBITIOJIHCHUH YUCOHBIX 3aJJaHUH U B
MIPOIIECCE UCCIIEOBATEIHCKON
JESTEIIbHOCTH HAyYHO-TIOMYJIIPHYIO
JTUTEPATypPy XUMHUUECKOTO COACPKaHMUSI,
CIIPaBOYHBIC MaTepUabl, PECypChI
WNutepHera

Tema 9. XuMuueckas CBf3b.
OKHCIUTEIBLHO-

BOCCTAHOBHTEJIbHbIE PeAKIHH
8 )

DJIEKTPOOTPULIATEILHOCTh AaTOMOB
XHMHYECKHUX JIEMCHTOB.

XuMmudeckas CBs3b (MOHHAs, KOBaJICHTHAs
MOJISIPHASI U KOBAJICHTHAS HETIOJISIPHAs ).
CreneHb OKUCIIEHUS.
OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC
peaxiuu (OBP). [Ipouecch okucneHus u
BoccTaHOBICHUS. OKUCIIUTENHN U
BOCCTAaHOBUTEIIH.

JleMoHCTpanun
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaKuu: TOPEHNE, PEaKIIUU Pa3JI0KEHMS,
COCIUHEHU S

e  PackpbIBaTh CMBICIT U3y4aeMBIX
MOHSITHM.

e OmnpenensiTh BUJ XUMHUYECKON
CBSI3M B COC/IMHCHUM.

e  Ompenenarb CTENCHb
OKHUCJIEHHUS] XUMHYECKOT0 AJIEMEHTA 110
dbopmyIie ero CoeTMHECHHS.

e Ompenensarb dIEMEHT
(BeIIeCTBO) — OKUCIHUTENb U DJIEMEHT
(Be1ecTBO) — BOCCTAHOBUTEIb.

e  OOBACHATH CYLIHOCTD
MIPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHSI.

e  CocTaBusiTh dJEKTPOHHBIH
OasaHc ¢ y9€TOM YHCIIa OTAAHHBIX U
MPUHSTHIX SJIEKTPOHOB.

e  CocraBusTh ypaBHEHUE
OKHCJTUTETHLHO-BOCCTAHOBUTEIIBHON
pEaKIuu.
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e  lcnosnp30BaTh pu
BBITIOJIHCHUH YYEOHBIX 3aJJaHUN TEKCThI
y4eOHHKA,

®  CIpaBOYHBIC MaTEPHAIIBI
(MepUOUYECKYIO CUCTEMY XUMHUYECKUX
anemenToB J[. . MenaeneeBa, Tabiauiry
pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHHUM U
CoJIeH B BOJIE, AJIEKTPOXUMHUYECKUN Pl
HANpsUKEHUN METAILIOB)
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9 KJIACC (2 9 B Henemnmto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEeMsl)

[TpumepHBIE TEMBIL,
PacKpbIBAIOIINE JTAHHBIN pa3fen
IIPOrPaMMBbI, U KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX MU3YUYCHHE

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIbI JACATCILHOCTH
00y4JarIuXCs

DIIEKTPOHHBII
00pa3oBaTeNbHBIHI

pecypcC

Paznen 1. [lepBoHavanbHbie XuMuueckue moHaTus (20 4)

IloBTOpEHUeE M yriydJjeHue
3HAHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiaacca

(54)

Ilepponuueckuii  3aKOH.
cucrema XUMHYECKHX
. Y. Menneneesa. Crtpoenue
3aKOHOMEPHOCTH B HW3MEHEHUU CBOICTB
XUMHWYCCKUX 3JIEMCHTOB MEPBLIX TpéX
NEPUOAOB, Kajus, KalblUsi U UX COCTUHEHHMA
B COOTBETCTBUU C IIOJIOKCHHUEM JJICMCHTOB B
NEPUOANYECKON CHUCTEME U CTPOCHHEM HX
aTOMOB.

Knaccudukanus u HOMEHKJIaTypa
HEOpPraHUYECKUX BEIIECTB (MEXIAyHapoaHas
U TpUBMaAJbHasA). XHMHYECKHE CBONCTBA
BCIICCTB, OTHOCAIIUXCA K Ppa3IMIHbIM
KJlaccaM HEOPraHWYEeCKHX COEIMHEHHH, HX
T'CHETHUYCCKasi CBA3b HCOPTraHNYCCKUX
BEIIIECTB.

Ctpoenue BemiecTBa: BBl XUMHUYECKOU
CBSI3M M THUIBl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTH CBOMWCTB BECUICCTB OT HX
CTPOEHHUS.

Ilepnonnueckas
JJIEMEHTOB
aTOMOB.

JleMoHCTpanun

I. Mogenu KpHUCTaAUIMYECKUX
HEOPraHUYECKUX BELIECTB.

2. KopotkonepnonHass ¥ JIMHHONEPUOIHAS
dbopMbI [lepronnueckon CHUCTEMBI

peLETOK

e  XapakTepu3oBaTb XHMHUYECKHE
JJIEMEHTBI IIEPBBIX TPEX IEPUOIOB,
KU U KaJbLUs 110 UX MOJOXKEHUIO B
Ilepunonnueckoi cucreme
J1. 1. MeHpeneeBa.

e KnaccuguuupoBaTb 1 Ha3bIBaTh
HEOPraHWYECKHE BEIECTBA M3Yy4YECHHBIX
KJIACCOB.

e  OnwuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEP)KIaTh CBOWCTBA IPUMEpPAMHU
MOJIEKYJIIPHBIX ypaBHEHUN
XUMUYECKUX PEAKIUH.

e OmnpenensaTe BHUJI XUMHYECKON
CBA3M U TUI  KPUCTAIIIMYECKOMN
PELIETKY BEILECTBA.

e [IporHosupoBarh CBOMCTBA
BEIIECTB B  3aBUCUMOCTH OT UX
CTPOCHHSL.

e  BricTpauBars pa3BEPHYTHIE
[IUCBMEHHBIE M YCTHBIE OTBETHI C
omnopoit Ha mH(poOpMaIMo U3 yueOHHKa
U CIIPaBOYHBIX MAaTE€pUAIIOB, I'PAMOTHO
WCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN
anmnapar Kypca XUMHH.

o Hcnonbs30BaTh npu
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xumuueckux asemenToB J[. . MeneneeBa

BBITIOJIHCHUM Y4YEOHBIX 3alaHUi U B
mporecce HCCJIEIOBATENBCKOM
JIeATETbHOCTH Hay4YHO-TIOMYJIAPHYIO
JUTEPaTypy XUMUYECKOTO COACpKaHMUS,
CIIpaBOYHBIC  MaTepHUalibl, PECYPCHI
NutepHera

Tema 1.
3aKOHOMEpPHOCTH
peakuuii

(4 4)

OcHOBHBIE
XMMHYECKHX

Knaccudpukamuss XUMHUYECKHX pPEaKUuil 110
pa3IMYHBIM NpHU3HAKaM (II0 YMCIY U COCTaBY

YYaCTBYIOUIMX B pPEAaKIHMU BEIIECTB, IO
TEIIOBOMY  3(QQeKxTy, M0  HU3MEHEHHIO
CTeneHen OKHCIICHUS XHUMHAYECKHX

3JIEMEHTOB, 1O OOPAaTUMOCTH, IO YYacTHIO
Karajau3aTopa). OJK30- M D3HJIO0TEPMHUYECKHE
peakuuy, TEPMOXMMHYECKHE  YpaBHEHHUS.
ITonsiTHE O CKOPOCTH XMMHYECKOM PEaKIINH.
[TonsiTHE O TOMOTIEHHBIX M TE€TEPOrCHHBIX
peakuusax. [lonstue 00 oOpatuMbIX U
HEOOpaTUMBbIX XUMHUYECKHX  PEAKLUAX.
[TonsiTHE O  XUMHUYECKOM  paBHOBECHH.
®daxTophl, BIUAIOIIME  HAa  CKOPOCTb
XUMHUYECKOM  peakuMM W TOJIO)KECHHUE
XUMHYECKOTO PABHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

(97EeKTpOHHBIM ~ OajaHC  OKMUCIMTENbHO-
BOCCTAHOBUTEJIHLHON PEAKIINH).
JleMoHCTpanun

1. 3aBUCHUMOCTHP CKOPOCTH XHUMHUYECKOU

PEaKIMU OT PA3TUYHBIX (PAKTOPOB.

2. BospnelicTBue KaTalau3aTopa Ha CKOPOCTh
XUMHUYECKON PEaKIHH.

3. Ilpumepsl HeoOpaTUMBIX U OOPATUMBIX

e  PackpbIBaThb CMBICI M3y4aeMBbIX
INOHATUM M HPUMEHSTh 3TH HOHSITUA
IIPY ONMCAHWM CBOMCTB BEILECTB U HUX
IIPEBPALLCHUI.

e Kunaccudunuposatsb
XVUMHUYECKHE DPEAKLIUHU IO PA3IHYHBIM
IIPU3HAKAM.

e VYcraHaBIuBaTh  3aBUCHMOCTH
CKOPOCTHM XMMHMYECKON peakuuu OT
pa3anyuHbIX (PaKTOPOB.

e [IporHo3upoBaTth BO3MOXHOCTU
IIPOTEKAHHUS XUMHYECKHUX
MPEBPALICHUI B pa3JIUYHbIX YCIOBUSX.

e Ormpenenarb  OKUCTUTENb U
BoccTaHoBuTenb B OBP.

e  CocraBisTh
OanaHc peakLuu.

e [Ipow3BOAUTH BBIYUCICHUS IO
XUMHUYECKUM YPABHEHUSIM.

e  BricTtpauBarth pa3BEpHYTHIE
IIUCBMEHHBIE U YCTHBIE OTBETHl C
omnopoit Ha mH(poOpMaIMo U3 yueOHHKa
U CIIPaBOYHBIX MAaTEPHUAJIOB, TPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN MTOHATUNHBIN
anmnapar Kypca XUMHH.

AIEKTPOHHBIN

peakiuii.
. e Hcmomp30BaTh npu
4. CMemeHHe pPaBHOBECUS XHUMHUYECKOU .
BBITIOJIHCHUH Y4YEOHBIX 3aJlaHUid U B
peaKkIyH.
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Botuucnenusn

— KOJIMYECTBa BellecTBa, 00bEMa M MacChl
peaFeHTOB N HpOIIyKTOB 110 ypaBHeHI/IHM
XUMUYECKHUX PEaKIui

rporecce HCCIIEN0BATEIbCKON
JIEeATEIbHOCTH Hay4HO-TIOMYJIAPHYIO
JIUTEPATYPY XUMHUYECKOTO COAEPIKAHUS,
CIIPaBOYHBIE  MaTEpHUAIbI, PECYPCHI
Nurepnera

Tema 2. DnekTpoanTnyeckas
aUcconuanysa. XuMu4ecKkue
peaknuu B pacTBoOpax

(8 1)

Teopust BIEKTPOIUTUYECKON THCCOLIMALIAH.
DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.

Karnonsl, annonsl. MexaHNU3M AUCCOIUAIINU
BEILIECTB C Pa3IMYHBIMU

BUJAAMH  xuMHuyeckol  cBa3u. CremeHb
JUCCOLIUAIIIH. CHbHEBIE Hu ciadnie
AJIEKTPOJIUTHI.

Peakuuu woHHOTO O0OMEHa, YCIOBUA UX
nporekanus. FIoHHbIe ypaBHEHUS PEaKLAN.
XHUMHUYECKHE CBOMCTBA KHUCJIOT, OCHOBaHUMN M

colieli B CBET€  MpEJACTaBICHHH 00
3JeKTpouTUYecKor auccouuauuu. Cpena
pactBopa. [IoHsTHE O THAPOIU3E COJIEH.

KauecrBennbIe pCakiukn Ha KaTUOHBI U
AHHUOHBI.

JleMoHCTpanun

OnekTpuyeckas IMPOBOJUMOCTH PacTBOPOB
BELIECTB; JBUKEHUE NOHOB B DJIEKTPUYECKOM
noJe.

OnpiTsl, WJUTIOCTPUPYIOLINE IIPU3HAKU
MPOTEKaHUs PeaKIMii HOHHOTO OOMEHa.
OnBITHI 10 ONPENENIEHUIO CPEBI B pacTBOpax
coyiel (XJiopuaa HaTpus, KapOoHaTa HATpUs,
XJIOpHJIA IIMHKA).

o PaCKpBIBaTB CMBICJI U3y4Ya€MBbIX
HOHSITI/If/’I, a TaKiKC CMBICI TCOpPUU
BHCKTpOHHTH‘IeCKOfI Aucconuralnmu.

e  OOBICHATH MIPUYHHBI
AIEKTPONPOBOJHOCTH BOJIHBIX
pacTBOPOB.

e  CocCTaBIiATh ypaBHEHUS
JUCCOIMAIINM  KHCIIOT, IICI0YeH |
COJIei, TIOJIHBIE W  COKpallEHHBIE
MOHHBIE YpaBHEHUSA XUMHYECKHX

peakIuii HFOHHOTO OOMEHa.

e [lnmanupoBaTh W OCYIICCTBIIATH
Ha MIPaKTUKE XAMHUYECKHE
HKCIIEPUMEHTHI, MIPOBOANTH
HaOMIOJAEHUs, JeJlaTh BBIBOALI IO

pe3yJsibTaTaM 3KCIEPUMEHTA.

e (Cnenosarb IpaBUIIaM
Oe3omacHoil paboTel B Jaboparopuu
IPU  WCNOJb30BAaHUM  XUMHUYECKOU
MoCyZbl U 000py10OBaHUS.

e [Ipou3BoAUTH BBIYHUCICHUS IO
XUMHUYECKUM YPABHEHUSIM.

e  BricTtpauBarth pa3BEpHYTHIE
IIUCbMEHHBIE U YCTHBIE OTBETHl C
omnopoit Ha mH(popMmaIno 13 yueOHHKA
U CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
WCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN
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JlaGopaTopHble U NpaKTHYeCKHe PadOThI
Jlabopamopmuwiii onvim:

Peakuuu woHHOrO o0OMEHa B pacTBopax
aneKkTposuToB: cynbdara menu(ll) u ménoun,
KapOoHaTa HATpUsi U COJSTHOW KHCIOTHI,

anmnapar Kypca XUMHUH.

e lcnosnb3oBarh pu
BBIIOJIHEHUM Y4YeOHBIX 3aJaHuUil U B
nporecce UCCIIEI0BATEIbCKON
JEATEIbHOCTH  HAYYHO-TOMYJISIPHYIO
JIUTEPATYPY XUMHUYECKOTO COAEPIKAHUS,

pcaknu:a HEUTpaTM3aluu MCXKAY | ClIpaBOYHBIC  MaTepHalbl, PECYypPChI

TUAPOKCUIOM KaJIUS U COJISTHOM KUCIOTOM. WNurepuera

Ipaxmuuyeckas paboma:

Ne 1. Penienue skcriepMMeHTaIbHBIX 3aj1a4 110

TEME.

Buviuucnenusa

— 10 YPaBHEHUSM XUMUYECKUX PEAKIIUN
Pasnen 2. Hemerajuibl 1 UX coeqmHeHust (24 1)
Tema 3. Oo6mas | O6mias xapakTepuCTUKa rajJoreHoOB. e  OODBIACHATH obmue
XapaKTePUCTHKA XHMHYeCKHX | OCOOEHHOCTH  CTPOEHHS ~ aTOMOB  3THX | 3aKOHOMEPHOCTH B M3MEHEHHMHU CBOMCTB
3JIEMEHTOB VIIA-rpynnsl. | 3JIEMEHTOB, XapaKTEpPHbIE Uil HUX CTENEHU | HEMETAJUIOB M WX COEAUHEHHUH B
I'anorensl okucnenus. Crpoenne M (Qusnueckue | mpejpenax MajiblX IEPUOIOB M TIIABHBIX
(4 4) CBOMCTBA IPOCTBIX BEIIECTB — TaJOr€HOB. | HOATpyNi IlepHOANYECKO CHUCTEMBI

XUMHUYECKUE CBOMCTBA Ha MPHUMEPE XJIOPA | XUMUYECKHX JJIEMEHTOB C  yUY&TOM

(B3auMosielicTBrE c METaJlJIaMH, | CTPOCHHUS MX aTOMOB.

HEMETaJUIaMH, IIeJI04aMH). XJIIOPOBOIAOPO.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOWCTBA,

MOJIy4YCHHUC, IMPUMCHCHHC. KauecrBeHHbIC
PCaKMu Ha IraJIOr€HU1-UOHBI.
I[CflCTBPIC XJiopa H XJIOpOBOJAOpOJAa Ha

OpraHu3M 4esoBeKa. BakHelue XJIopuIbl U
UX HaXO0XIACHUE B IIPUPOJE.

JleMoHCTpanun

BI/IHGOMaTepI/IaJ'H)IZ TaJIOI'€HBbI u nux

e  XapakTepus3oBaThb (U3NUYECKUE

I XUMHYECKHE CBOICTBa IIPOCTBIX
BEIIECTB TaJOoreHOB (HAa MpuMepe
XJI0pa) " CJIOYKHBIX BEIIIECTB
(x70poBOZIOpOSIa, XJIOpUAA HATPHS),

CIOCOOBI UX TOyYEHHUs], MPUMEHEHHUE 1
3HAQY€HHE B TMPUPOE U  KU3HU
YyeJIoBeKa.

e  OmnpenensTh raJoreHu-uOHbI B
pacTBope.
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COEUHEHMUS.
OO0pa3s1ibl XJIOPUJIOB.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI
Jlabopamopmuwiii onvim:

Pacno3naBanue XJ0pua-HOHOB.
Ilpaxmuueckas paboma:
Noe 2. Tlo;mydenue
W3y4YEHHUE €€ CBOKCTB.

COJITHOH KHCJIOTHI,

Boiuucnenusn

— 10 YpaBHEHHUSM XUMHYECKHX pEaKiuH,
€CJIM OJITMH U3 PEarceHTOB JIaH B U30BITKE;

— 00BEMOB ra30B MO YPaBHEHHUIO pEakliy Ha
OCHOBE€ 3aK0Ha 00BEMHBIX OTHOIIIEHUH Ta30B

o HJ'IaHI/IPOBaTB U OCYHICCTBJIATH

Ha MPAKTUKE XUMHYECKUE
OKCIEPUMECHTHI, IIPOBOIUTH
HAONIONEHUs, [elaTb BBIBOALI 11O

pe3yJbTaTaM SKCIEPUMEHTA.
e Crnenosatb HpaBHIaM
Oe3onmacHOil paboThl B JabopaTopuu

OpU  UCMOJNB30BaHUM  XUMHUYECKOU
MOCYJIbI M 000pPYOBaHUSI.
e  BricTpauBarh pa3BEPHYTHIE

IIUCbMEHHBIE U YCTHBIE OTBETHl C
ormopoii Ha WH(GOPMAIUIO U3 YYeOHHKA
U CIIPaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO
HCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMHH.

e lcnonb3oBarh npu
BBIIIOJTHEHUM Y4eOHBIX 3aJaHUil U B
porecce HCCIIEIOBATEIbCKON
JIeSITEIIbHOCTH

®  HAay4HO-TIOMYJIAPHYIO
JUTEPATypy XUMUYECKOTO COAECpKaHMUS,

CIIPaBOYHBIE  MaTepHallbl, PeCypcChl
WNHurepHera
Tema 4. O6mas | O0mas xapakTepucTuka dnemMeHToB VIA- e  OObBIACHATH obmue
XaPAKTEPHCTHKA XHMHYECKHX | rpynnbl.  OcOOEHHOCTH CTPOEHMS aTOMOB | 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
371eMeHTOB VIA-rpynnsl. OTHX DOJIEMEHTOB, XapakTepHBIC JJIS HHX |s1eMeHTOB  VIA-rpynmel W uX
Cepa u eé coenuHeHHs CTETIECHU OKHCJICHUS. Crpoenue U | COCMUHEHUH C y4ETOM CTPOCHHS WX
(5u) (du3nyeckrue CBONCTBA MPOCTBIX BELIECTB — | aTOMOB.
KHCJIOpOda u CCPBHI. AJ‘IJ‘IOTpOl'IHLIe ° XapaKTepI/ISOBaTB (1)I/ISI/IV-IeCKI/Ie
MOIU(PUKALIH KHucIopoaa u CCPBl. | ¥ XMMHUYECKHE CBOMCTBA MPOCTOTO
XUMHUUYECKUE CBOWCTBA CEPHI. BEIECTBA CEPhl W €€ COENMHEHHI
CepoBonopox, cTpocHHe, (HU3HYECKHE U | (cepoBOAOPOA, OKCHIOB CEPhl, CEPHOM

XUMHYECKHE CBOMCTBA. OKCI/I,I[BI CCPBI KaK

KHCJIOTBI, CyJb(})aToB), CIMOCOOBI WX
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MNpEaACTAaBUTCIIN KUCIIOTHBIX OKCHUIOB. CepHa;I
KHUCIOTa,  (U3MuecKkue M XUMHUYECKHE
CBOMCTBa (00IIMEe KaK MpeICTaBUTENs Kiacca
KUCIIOT U crenuduieckue), IpuMeHEeHHE.
XVUMHYECKUE peakLuH, JIeKAlUe B OCHOBE
IIPOMBIIIJIEHHOT O criocoba HOJIy4EHUs
CEpHOI KMCIOTHI. AnnapaTsl U IPOTEKAIOLINE
B HUX IIpoLecChl (Ha IpuUMepe MPOU3BOICTBA
CEPHOI KUCIIOTHI).

Conu  cepHOM  KHUCIOTHI,
peaxiys Ha Cynb(ar-uoH.
HaxoxneHne ceppl M €€ COCIUHEHUN B
npupoje. XuMHUYECKOE 3arpsI3HEHHE
OKpYXarollel cpelpl COEAVNHEHUSIMH CEPBI
(KUCJIOTHBIE JOXAM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAILECHUS.

Ka4yCCTBCHHaAsA

JleMoHCTpanun

Komneknuu (Buaeomarepuaibl): cepa u €€
COEZIMHEHUS.

OOyrnuBanue caxapa TOJ  JCHCTBHUEM
KOHIIEHTPHUPOBAHHOM CEPHOI KHCIOTHI.

JlabopaTopHbIe U NpaKTHYeCKHUe
padoThI

Jlabopamopnuie onvimuol:
Ob6Hapy>xeHue cynbhaT-MoHOB.
BsaumopeiictBue  paz0aBieHHON
KHUCJIOTBI C LIUHKOM.

CEepHOM

Botuucnenusn
— M0 YPaBHEHUSM XUMUYECKUX PEAKIIU;
— MacCOBOM JIOJIM BBIXOJA MPOJIYKTa

IIPUPOJIE U )KU3HU UEIIOBEKA.

e  OnpenensTh HaIM4YME CyabQat-
HMOHOB B pacTBOpE.

e  OOBACHATH CYIITHOCTh
IKOJIOTHYECKUX TIPOOJIEM, CBS3aHHBIX C
nepepaboTKON COCTMHEHHH CEephI.

e [lnmaHupoBaTh M OCYUIIECTBISATH

Ha MPaKTUKE XHUMHYECKHE
AKCIICPUMEHTBHI,

e [IpoBoauTh HaOJIIOIEeHN,
JenaTh  BBIBOJABI IO  pe3yjbTaTam
AKCIICPUMEHTA.

e (CnenoBathb MpaBujIaM

Oe3omacHoil paboTel B Jaboparopuu
OpPU  HUCHOJb30BAaHUM  XUMHUYECKOU
MOCYJIbI M1 000PYOBaHUSI.

o HpOI/I3BOI[I/ITI) BBIYUCICHUA II0
XUMHUYCCKHM YPABHCHUAM.

e lcnonb3oBarh pu
BBINOJIHEHUH Y4eOHBIX 3aJaHUN TEKCThI

y4eOHMKa, CIpPaBOYHBIE MaTepHAIbI
(ITepuonnueckyro cUCTEMY
XHUMHUYECKHX 3JIEMEHTOB
J1. 1. MeHpeneeBa, TabIuIly

pPacTBOPUMOCTH KHUCJIOT, OCHOBaHUU H
coJIell B BOJIE, DJIEKTPOXUMHUYECKUH Psifl
HaIpsDKEHUN METAIIOB).

e lcrnonb3oBath pu
BBIITOJIHEHUH Y4YeOHbIX 33JaHUil U B
rporecce HCCIIEN0BATENBCKON
JIeSATEIBHOCTH HAy4YHO-IIOMYJISIPHYIO
JUTEpPaTypy XUMUYECKOTO COAEpKaHMUS,
CIIPaBOYHBIE  MaTepHallbl, PECypChl
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peakiuu

NutepHera

Tema 5. Oo0mas
XaPaKTEPUCTHKA XHMHYECKHX
3JieMeHTOB VA-rpynmbl. A30T,
dochop u ux coennHenust

(7 1)

OOmas xapakTepucThKa dJIEMEHTOB VA-
rpynnbl. OcOOEHHOCTH CTPOCHHUS AaTOMOB
STUX DJJIEMEHTOB, XapaKTepHble M1 HUX
CTENEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B IPUPOJIE,
bu3HYECKre M XUMUIECKIE CBOMCTBA.
Kpyrosoport azora B npupo/e.

AMMuak, ero ¢uU3MYECKUEe U XUMUYECKUE
CBOMCTBa, MojlyueHre W npumeHeHue. Conu
aMMOHHS, WX (QU3NICCKHE U XUMHYCCKHE
CBOICTBa, MPUMEHEHUE.

KauectBennas peaxiys Ha MOHbI AMMOHUSL.

A3oTHas  kuciota, €€ (u3MYeCKHe U
XUMUYECKHE cBoiictBa  (oOmiue KaK
NPeICTaBUTEIIS KJacca KHCJIOT u

cneuuduyeckne). Mcrnonp30BaHHE HUTPATOB
U COJIell aMMOHUS B KaueCTBE MHHEPAIbHBIX

yAOOpeHUH.
XYUMHYECKOE  3arpsi3HEHUE  OKpY’Karollei
CpeIbl COCTUHEHHSMH a30Ta (KHCJIOTHBIC
MO, 3arps3HEHHe BO3AyXa, TMOYBBI U
BOJIOEMOB).
®docdop, AIOTPONHBIE  MOAU(HUKAIIUN
dochopa, ¢uzMUecKHE U  XUMHUYECKHE
CBOMCTBA.

Oxkcuna dochopa(V) u dochopnas xucmnora,

¢u3uueckue M XMMHUYECKHE  CBOMCTBA,
nonydyenne. KadecTBeHHass peaknus Ha
dochaT-noHbI.

Ucnonw3oBanue @QochatoB B  KayecTse
MHUHEpaJIbHBIX  ynoOpeHuil.  3arps3HeHue

MPUPOJIHBIX BOJ0EMOB (ocharamu.
JleMoHcTpanun

o  OOBACHATH obmue
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
neMeHToB  VA-rpynmsl M HX
COCIMHEHUN C Yy4€TOM CTPOCHHUS UX
aTOMOB.

e  Xapakrepu3oBaTh (HHU3HUECKUE
U XMMHYECKHE CBOMCTBa MPOCTHIX
BemecTB aszora u (Qochopa U uX
COeIMHEHUN (ammmaxa, coJien
aMMOHUS, a30THOM KHUCJIOThI, HUTPATOB,
okcugma docdopa(V) u  docdopHoit
KHCIOTHI, ¢docdaroB), CHOCOOBI UX
MOJTy4eHUs, IPUMEHEHUE U 3HAUYCHUE B
MIPUPOJIC U )KU3HH YEIIOBEKA.

e  Ompenensats WOHBI aMMOHHUS W
¢docdar-uoHbI B pacTBOpE.

e  OOBACHATH CYIITHOCTh
9KOJIOTHUECKUX TIPOOJIEM, CBS3aHHBIX C
HAXO0XJICHUEM COCJUHEHHH a3oTa H
docdopa B okpyxarolen cpene.

e [lmanupoBaTh M OCYIICCTBISATH

Ha IIPpaKTHUKE XUMHUYCCKUC
OKCIICPUMCHTHI, IMPOBOAUTH
Ha6J'IIOI[eHI/I$I, AC€JIaTb  BBIBOJbLI  I1IO

pe3ybTaTaM dKCIIePHMEHTA.
e (CnenoBartb IpaBUJIaM
Oe3omacHoil paboTel B Jaboparopuu
OpU  HUCHOJb30BaHUM  XUMHUYECKOU
MOCY/IbI M 000PY0BaHUSI.
o HpOI/ISBO)II/ITB BBIYUCICHUS 110
XUMUYECKUM YPaBHEHUSIM.

L4 Hcnons30BaTh npu
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Komnmexkuuu: ¢ochop u uX CcoeqUHCHHS.
B3aumogeiicTBue KOHIIEHTPUPOBAHHOM
a30THOU KHUCIIOTBI C MEIBIO.

JlaGopaTopHble U MPAaKTHYECKUE PAGOTHI
JlabopamopHvie onvimul:

1. BzaumopelictBue cojeil aMMOHUSL C
MIET0YBIO.

2. OsnakomiieHHE ¢ oOpa3uamMu a30THBIX U
dbocdopHbIX yI0OpEeHUH.

Ilpakmuueckas paboma:

Ne 3. Tlonmyuenue ammuaka, H3y4ye€HHE €ro
CBOJCTB.

BBHITIOJTHEHUH YUEOHBIX 3aJJaHUI TEKCTHI
y4eOHHMKA, CIPaBOYHBIE MaTepHAIbI
(MepUOUYECKYIO CUCTEMY XUMHYECKUX
anemenToB J[. . Menaeneera, Tabnuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU H
CoJIEH B BOJIE, DJICKTPOXUMHUYECKUHN PsijT
HAIpPsDKEHUN METAILIOB).

e lcnosnb3oBarh pu
BBITIOJIHCHUHM Y4YEOHBIX 3aJlaHUid U B
rpoiiecce HCCIICA0BATEIILCKOMN
NeITEIIbHOCTH HAYYHO-TIOMYJISIPHYIO
JTUTEPaATYpPy XUMHUYECKOTO COICPKAHUSA,

CIIPaBOYHBIE  MaTepHallbl, PECypCh
Nutepnera
Bvtuucnenun
— 110 YPaBHEHUSAM XUMHUYECKHUX PEAKIIUH
Tema 6. OOmas | Yriuepon,  aulOTpPOINHBIE — MOAM(UKAIWY, | e OOBACHSTH oo1me
XapaKTePUCTHKA XHMHYECKHMX | PaCIIPOCTPAHEHUE B NPHUPOAE, PU3MYECKHE U | 3aKOHOMEPHOCTH B M3MEHEHHMHU CBOMCTB

3jieMeHTOB IVA-rpynnsl.
Yriepox M KpeMHHH H HX
coeIMHEeHUs!

(8 1)

XUMHUYECKUE CBOUCTBA.

Ancopbums.  KpyroBopor — yriepoma B
MIpUpPOJE.

Oxkcumel  yrauepoaa, UX (QUIMYECKHE U
XMMHYECKHE CBOMCTBA, HMX JOCHCTBHE Ha
JKUBBIC OpraHu3MBbl, MOJy4YECHUE u
MpUMEHEHHUEe. JKOJOTUYECKHE TMPOOTIEMBI,
cBs3aHHBIE ¢  okcuaoMm  yriaepona(IV);

TUNoTe3a ri100aJbHOro NOTEIJIEHHS KIIMMaTa;
HNapHUKOBBIN (P PEKT.

VYronbpHas KucioTa U e€ cosu, uX pusndeckue
Y XUMHUYECKUE CBOMCTBA,
MOJlyYeHUe U MPUMEHEHHUE.
peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY,
MEAMIMHE, TPOMBIIUIEHHOCTH,  CEIbCKOM

KauectBeHHas

aneMeHToB  [VA-rpynmer  u ux
COCIMHEHUN C YYETOM CTPOEHUS HUX
aTOMOB.

° Xapaktepu3oBaTh (pU3NUYECKHE
U XUMHYECKHE CBOWMCTBA IPOCTBIX
BEUIECTB YIVIEPOJa M KPEMHHUS U UX

coequHEHUN  (OKCHAOB  yriiepoja,
YrOJIBHOW  KHCIOTBHl,  KapOOHATOB,
OKCuJga KpEeMHU, erMHHeBOﬁ
KHUCJIOTBI, CHJIMKATOB), CIIOCOOBI UX

MOJIYUCHHU, MPUMECHCHUEC U 3HAYCHUC B
MpupoaAc 1 KU3HU YCIIOBCKA.

o Onpenensitb  kapOoHaT- U
CHJINKAT-HOHBI B PaCTBOPE.
. OOBACHATD CYIIIHOCTh

36




XO3UCTBE.

IlepBoHauanbHble MOHATUSA 00 OPraHUYECKUX
BEIIIECTBAX KaK O COCIMHEHMSX YTIEepoJa:
0c00eHHOCTH cocTaBa U cTpoeHus. [lonsaTue o
OMOJIOTMYECKH BaXXHBIX BEILIECTBAaX: >XHUpax,
Oenkax, yriaeBojgax. MarepuaabHOE €JMHCTBO
OpraHUYECKUX u HEOPraHUYECKUX
COCTUHEHUN.

Kpemuuii, ero ¢Qusnueckue M XUMHUYECKHE

CBOWCTBA, IIOJyYeHHE W TPUMCHCHUE B
AIIEKTPOHHKE.

CoeanHeHHs KPEMHUS B IPUPO/IE.

OO6mue MpeACTaBICHUS 00 OKCHJIE

kpemuus(IV) u kpeMHUEBOH KUCIOTE.
CwiukaTel, WX HCIOJb30BaHUE B OBITY,
MEJUIMHE, MPOMBIIUICHHOCTH. BakHeime
CTPOUTEIIbHBIE  MaTepHUaJIbI: KepamuKa,
CTEKJIIO, IIeMEHT, O€TOH, JKeJIe300eTOH.
[TpoGneMbl  ©6€30MaCHOTO  HCIIOJIb30BAHUS
CTPOUTEIIHHBIX MAaTEPHUAJIOB B IOBCEIHCBHOM
JKU3HU.

JleMoHCTpanun

Mogenn KpUCTAIUIMYECKUX PEMIETOK aaMasa,
rpaduTa, MOJIEKyJbl QyJUIepeHa.

Ancopouust PacTBOPEHHBIX BELIECTB
aKTUBUPOBaHHBIM yriéMm. [IpoTuBoras.
Buneomarepuars: CHJTUKATHAS
IPOMBIIIICHHOCTb.

Mopenu MoneKys1 OpraHn4ecKuX BEIeCTB.

JlaGopaTopHble U NpaKkTHYeCKHe PadoThl
Jlabopamopnuwiii onvim:
KauectBennas peaxiys Ha KapOOHAT-HOH.

IKOJIOTHYECKUX TPOOJIEM, CBS3aHHBIX C
HAXO0XJIEHWEM YTJEKUCIOro rasza B
OKpYXarollei cpeae.

. NnnroctpupoBaTh B3aHMMOCBSA3b
HEOPraHUYECKUX COSAMHEHUH yriepoaa
Y OPTaHUYECKUX BEIECTB.

o [TnaaupoBaTh U OCYIIECTBIATH
Ha MIPaKTUKE XUMHUYECKHE
IKCIIEPUMEHTHI, BBIBOJIBI o
pe3yJibTaTaM dKCIEepUMEHTA.

o CnenoBath MpaBUJIaM
Oe3onmacHOil paboThl B J1abOpaTopuu
0P  HCIOJb30BAaHUM  XUMHUYECKOM
MOCYJIbI M1 000PYOBaHUSI.

. Hcnons3oBarh pu
BBITIOJTHEHUH YYEOHBIX 3aJJaHUI TEKCTHI
y4eOHUKA, CIPAaBOYHBIC MaTEepPUAIIBI
(ITepuonnyeckyro CUCTEMY
XUMUYecKux  anemento  J[. M.
MenneneeBa, TabIUIly pacTBOPUMOCTHU
KHCJIOT, OCHOBAaHMM U COJIEHi B BOJIE,
AIEKTPOXUMUYECKUN PAN HAMPSKEHHIA

METaJUIOB).

. Hcnons3oBate pu
BBIIIOJIHEHUHM Y4YeOHBIX 33JaHuUil U B
nporecce HCCJIEIOBATENbCKON
JEATENIBHOCTH  HAYYHO-TIOINYJISIPHYIO
JIUTEPATYPY XUMHUYECKOTO COAEPKAHUS,
CIIPAaBOYHBIE  MaTepHallbl, PECypChl
Nutepnera
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Ipaxmuyeckue pabomul:

No 4. TTosyueHue yriekucioro rasa.
KauectBennas peakius Ha KapOOHAT-HOH.

Ne 5. PelieHne s3kciepuMEHTAIbHBIX 3a7a4 110
TeMe «HemMeTaibly.

Botuucnenusn

— 10 YPaBHEHUSIM XUMHUYECKHX PEAKIUH,
€CJIM OJIUH U3 PEarcHTOB JIaH B BUJI€ BOJHOIO
pacTBOpa ¢ U3BECTHOM MacCOBOM J10JEN

Pa3znen 3. Metayibl 1 ux coexunenns (20 1)

Tema 7. Oo1ue cBoiicTBa
METAJLJIOB
(4 4)

OO6mas XapaKTEePUCTHKA XUMUYECKUX
9JIEMEHTOB — METaJVIOB Ha OCHOBAHHUU HX
noinoxkeHuss B Ilepuogmueckoil  cucreme

xuMmudeckux sneMeHToB /1. 1. Menneneesa u
CTPOEHUS aTOMOB.

Crpoenue MeramuioB. Meraminueckas CBsI3b U
METaJIJIMYECKasi KpUCTaJNIMYecKasl pemiérka.
ONEKTPOXUMUYECKUNA  pAl  HaANpPsHKEHUU
MeTauioB. Du3MYECKHEe U XUMHUYECKHE
CBOMCTBA METAJIJIOB.

OO6mue crnocoObl MOTYUYEHUs METAJIIOB.
[loHsiTHE O KOPPO3UK METAIJIOB U OCHOBHBIE
crocoObl 3amuTel OT Koppo3uu. Crassl
(cTasp, YyryH, JIOpaIIOMUHUM, OpoH3a), UX
MIpUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.
JleMoHCTpanun

o PackpbIBaTh CMBICT M3y4YaeMbIX
MOHATUI W TPUMEHSTH JTHU TOHITHSA
IIpU ONUCAaHUU CBOWCTB BELIECTB U MX
IIPEBPALLCHUI.

o OOBSICHATD oOurue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AIIEMEHTOB-METAIJIOB M UX COCIMHEHHUN
C Y4€TOM CTPOCHMS UX aTOMOB.

o XapakTepHu30BaTh CTpOEHUE
METaJIJIOB, 00lme  (Qu3nyeckue M
XMMUYECKHE CBOWCTBA METAJIJIOB.
o XapakTepHu30BaTh
CHOCOOBI TOTYYSHHST METAILIOB.

o CnenoBathb IpaBUJIaM
Oe3omacHoil paboTel B Jaboparopuu

o0mue

OpH  HCMOJB30BAaHUH  XUMHUYECKOM
O3HakoMJIEHHE C 06pa3uaMHv METAIIOB M | 1jocymer n 060y I0BAHHS.
;/rImaBOB, uX (pU3NIECKUMH CBOHCTBAMHU. ) o TIpOH3BONTS BEITHCICHHUS TIO
oJ1eNH KPUCTaNTHIECKUX PEIIETOK | 3\ rrecKiM YPABHEHHSM.
METAaJUIOB.
o Hcnonb30Bath npu
Buneomarepuaiibl: KOppo3usi METAJLIOB. .
BBHITIOJTHCHUH YUEOHBIX 3aJJaHUIH TEKCTHI
y4eOHUKa, CIpPaBOYHBIE MAaTEepPUAIIBI
JlaGopaTopHble U NpaKkTHYeCKHe PadOThI
(ITepuonuyeckyro CUCTEMY
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Jlabopamopuvie onvimoi:
O3nakomiieHue ¢  oOpasmamu
METaJIIOB.

3aBUCUMOCTh CKOPOCTH PEaKIUM MeTajuia ¢
KHCJIOTOM OT IPUPOIBI METaJLIA.
Botuucnenusn

CIIJIaBOB

XUMHYECKHX JJIEMEHTOB
. . Menneneena, TaOIHITY
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU H
COJICH B BOJIE, JICKTPOXUMHUYCCKUHN PsIT
HAIpPsDKEHUN METAIIOB).

. Hcnons3oBats pu
— MO YPaBHEHHUSAM XUMHUYECKHX DEAKIHM, | BBIIOJHEHUH YYeOHBIX 3aJaHUi W B
€CIIM OJIH U3 PEAreHTOB COIEPIKUT IIPUMECH | TIpoIiecce UCCIIEI0BATENbCKOU
JeATEIbHOCTH Hay4HO-TIOILYJIAPHYIO
JUTEPaTypy XMMHUYECKOTO CONECPKAHUSA,
CIIPaBOYHBIC  MaTEPHUAJIBI,  PECYPCHI
WNutepHera
Tema 8. Baxneiimue mMerasnl | [llenounsie  metamnbl.  IlonoxkeHne B |e OOBACHATH o0mume
U MX COeIMHEHUS Ilepunonnueckoi CHUCTEME  XHUMHUYECKHX | 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
(16 1) onementoB  JI. . MenneneeBa, CTPOEHHUE | 3]IEMCHTOB-META/UIOB B TPYyMIax U HMX

aroMoB. Haxoxnenue B mpupoze.
®dusnyeckue W XUMHYECKHE CBOHCTBa (Ha
npuMmepe Hatpus U Kamus). Oxcuasl U
TUAPOKCUABl HaTpus W kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTUHEHUMN.
[[{enouHo3emMenbHbIE MeETAUIBl MarHuii U
KaJIbIMl, CTpoeHHe aTomoB. [lonoxxkeHue B
[lepuonnueckoit CUCTEME  XHMMHUYECKHX
anemenToB /I. 1. Meneneera.

Haxoxnenue B mnpupoae. Pusznueckue Hu
XUMHYECKHE CBOICTRA. Baxneiime
COCUHEHUS Kanblusi (OKCUA, THUAPOKCHUI,
comu). JKECTKOCT, BOABI W CHOCOOBI €&
yctpanenusi. AmtomuHuid. [lonoxxkeHue B
ITepuoanueckoit CHUCTEME  XHMHYECKHX
anementoB  J[. . MenpneneeBa, crpoeHue
aroma. Haxoxxnenue B npupoje. duznueckue
U XUMHUYECKHE CBOWCTBA. AMQpOTEepHBIC

COCMHEHUN C YYETOM CTPOECHUS HX
aTOMOB.

o Xapaktepu3oBaTh (hU3NUYECKHE
U XUMHUYECKHE CBOMCTBAa IMPOCTHIX
BCIIIECTB METAIVIOB U HX COCAMHCHUM
(oKcuaoB, TUAPOKCHJIOB, coJiei),
CIOCOObI UX MOJYYEHHUs], MPUMEHEHUE 1
3HaQU€HWEe B MPUPOAE U  KU3HU
YeJIOBEKA.

° Pacno3HaBarh ¢ IIOMOIIBIO
Ka4yeCTBEHHBIX peakiui HOHBI
MeTaJuIoB (MarHusi, aJlfOMUHUS, IIMHKA,
)Kenesa, MeJn).

° [InanupoBaTh U OCYIIECTBIATH
Ha MIPaKTUKE XAMHUYECKHE
AKCIIEPUMEHTHI, MIPOBONTH
HAOMIOAEHUS, JeJIaThb BBIBOALI IO

PE3yJibTaTaM SKCIICPUMCHTA.
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CBOMCTBa oOKcuaa u rujpokcuga. JKeneso.
[Tonoxxenne B Ilepuoanyeckoid cucreme
xumudeckux a3neMmeHToB I . Menneneena,
cTpoeHne aroMa. HaxoskneHue B TpHpOJE.
®u3pyeckue ©M = XUMHUYCCKHUE  CBOMCTBA.
Oxkcuapl, Tuapokcuasl u comm kenesa(ll) u
xxenesa(Ill).

JleMoHCTpanuu

B3aumoseiicTBre HaTpus ¢ BOJIOM.
OkpaivMBaHue IIaMEHHM HOHAMHU HATpUsi U
kanus. OkpaliMBaHue IUIAMEHW HOHaMU
KanmpIus. B3anMoneicTBre OKCHAa KaJIbIIHs C
BOJIOM. BujeoMarepualibl: TOpEHUE Kejle3a B
KHUCJIOPOJIE U XJIOPE.

JlabopaTopHble U IpakTHYeCKHe PadoThI
Jlabopamopuvie onvimoi:

OzHakoMiieHHE C OOpa3lamMu AITIOMHHHS |
€ro CIIJIABOB.

AmdoTtepHbie CBOICTBa TUAPOKCH]IA
amroMunusi. KauecTBeHHBIC peaKkIui Ha WOHBI
JKelesa.

Ilpakmuuecxue pabomoi:
Ne 6. JKécrtxkocTb BOIBI
YCTpaHEHHUS.

No 7. PenieHne s3kcriepuMeHTaIbHBIX 3a/1a4 110
TeMe «MeTaJbDy.

Botuucnenun

— 10 YpaBHEHUSM XUMHUYECKHUX PpEaKIuH,
€CJIM OJIMH U3 PEareHTOB JaH B M30BITKE WIIH
COJIEPKUT TIPUMECH;
MacCoOBOM  JIOJIM
peakImmn

U METOAbl eé

BbIXOJa MTPOAYKTa

o CnenoBatb paBUIaM
Oe3onmacHoil paboThl B JabopaTropuu
OpM  WCHOJNB30BAaHUM  XMMHYECKOU
MOCYJIbI M 000PYOBaHUSI.

o HpOI/ISBOI[I/ITB BBIYUCICHUA II0
XMMHUYECKHM YPaBHEHHSM.

o BeicTpanBats pa3BEPHYTHIC

MUCbMEHHBIE W YCTHBIE OTBETHI C
omnopoit Ha mHpopMaIUoo U3 yueOHHKA
U CIPAaBOYHBIX MaTEpHajoOB, TPAaMOTHO
UCIIO0JIb30BaTh U3yUCHHBII MOHATHIHHBINA
ammapar Kypca XUMHH.

. Hcnons3oBarh pu
BBIIIOJIHCHUHM YYEOHBIX 3aJaHUil U B
nporecce UCCIIEI0BATEIHCKON
NESITEIbHOCTH  HAYYHO-TIONYJISIPHYIO
JUTEPATypy XUMHUECKOTO COJIEPIKAHMS,
CIPaBOYHBIC  MaTepHalibl, PECypChI
Nutepnera
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Pa3znen 4. Xumus u okpyxaromas cpena (3 4)

Tema 9. BemectBa u matepu-
AJIbI B JKM3HH YeJI0BeKa

(3 1)

HoBble MmaTepuaibl U TEXHOJIOTUH.
BemectBa m Marepuanbl B [OBCEAHEBHOU
JKU3HU Y€JI0BEKa. XHUMHUS U 3J0POBBE.

be3omacHoe wucronb3oBaHME BEUIECTB U
XUMHUYECKHX PEaKIii B OBITY.
[IpuposHble  MCTOYHHMKHM  YIJIEBOAOPOJOB

(yrosb, TmpUpOIHBIA ra3, He(PTH), MPOTYKTHI
UX TepepadOTKH, HX poidb B OBITY U
MPOMBINIJICHHOCTH.

OCHOBBI YKOJIOTHYECKOMN TPAMOTHOCTH.
XUMHYECKOE  3arpsi3HEHUE  OKpY’Karollei
cpenbl (npenenbHO Oy CTUMast
KoHIeHTpanus Bemects — [1JIK).

Ponp XuMHM B PEMICHUU OKOJIOTHUECKUX
npo0em

. XapakTeprus3oBaTb poOJIb XUMUHU
B DPAa3IMYHBIX cdepax AesaTeIbHOCTU
JIIOAEH,  OCHOBHBIC  BeEIleCTBA |
MaTepuaibl, NPUMEHSAEMBIE B JKU3HH
COBPEMEHHOT'0 Y€JIOBEKa.

o OOBsICHATD yCIIOBUS
0€30I1aCHOT0 HCIOJIb30BaHUS BEIIECTB
Y XUMHUYECKUX peakUuil B ObITY.

o AHanu3upoBaTh U KPUTUYECKU
OLIEHMBaTh HH(GOPMALMIO O BIMSIHUU
IIPOMBIIIJIEHHOCTH, CEJBCKOI0
XO3siiCTBa, TpaHCIoOpTa M JAp. Ha
COCTOSIHUE OKPY>Kalollel Cpebl.

. YMerb  OKasplBaTh  NEPBYIO
IIOMOUIb TPU XUMHYECKHX OXKOrax H
OTpaBJICHUSIX.

. IIpunumats y4acTtue B
00CYXJIeHUU MpOoOJIeM XUMHUYECKOW H
JKOJIOTUYECKOU HaIIpaBJIEHHOCTH,

BBICKA3bIBaTh COOCTBEHHYIO IO3ULIUIO
1o npobJemMe U npeagaraTb BO3MOXKHBIE
IIyTH €€ pelIeHUs.
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IHOYPOYHOE IINTAHUPOBAHHME 8 KJIACC

Ne | Tema ypoka KoanuecTBO yacoB Jara Bunabl, Gopmbl
n/n U3y4YeHHUsl | KOHTPOJs
BCEro KOHTPOJIBH | IPaKTHYe
ple padoThl | CKHe
naforTry

1. IMpeamer xumun. Ponb 1 0 0 01.09.2022 | CamooueHka ¢
XMMUH B )KU3HM YEIIOBEKA. HCTIONIb30BAaHUEM
MeTo/bl M3yUCHHUST XUMUHU. «O1EeHOYHOTO

JHACTAY;

2. | ArperaTHbie COCTOSIHHS 1 0 0 07.09.2022 | Camoorierka ¢

BEIIIECTB HCTIONIb30BAaHUEM
«O11€eHOYHOT 0
JHCTaY;
3.  [IpaxTuueckas padora Ne 1 1 0 1 08.09.2022 | IpakTuueckas
n
[TpaBuna paboThl B pabora;
mabopaTopuu U IPUEMBL
oOpartieHus ¢
mabopaTopHbIM
obopynoBanueM"

4. dusnvecKue SIBICHUS - 1 0 0 14.09.2022 | ITuceMeHHBII
OCHOBA pa3JIeNICHNs] cMeceit KOHTPOJIb;

5. [Mpaktudeckas padbora Ne 2 1 0 1 15.09.2022 | ITpakTuueckas
"Paznenenne cmeceit" (Ha pabora;
NpUMepe OYUCTKH
HIOBapeHHOMU COJIH)

6. | ATOMHO-MOJIEKYJISIPHOE 1 0 0 21.09.2022 | ITuceMeHHbII
yueHne. XUMUUECKHe KOHTPOJIb;
JJIEMEHTBI

7. BeniecTBa MOJIEKYISIPHOTO U 1 0 0 22.09.2022 | YcrHslii onpoc;
HEMOJICKYJIIPHOTO
crpoenus. [Ipocteie n

8. 3HaKH XUMHUYECKUX 1 0 0 28.09.2022 | YcrHslii onpoc;
JJIEMEHTOB

9. 3HaK1 XUMHYECKUX 1 0 0 29.09.2022 | v ¢ pypyit orIpoc;
3JIEMEHTOB [IncemenHbIN

KOHTPOJIb;
10. | Xumuueckue GopMyIIbl 1 0 0 05.10.2022 TectupoBanue;
11. | OtHocurenbHas 1 0 0 06.10.2022 | 1y memmmia
MOJIEKYJISIpHAst Macca. KOHTPOJIb;
MaccoBas goius
XHUMHUYECKOTO dJICMEHTA B
COEIMHEHUH
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12.10.2022

12. | BasieHTHOCTH aTOMOB IIucemenHsIi
XUMHYECKUX JICMCHTOB KOHTPOJIb;

13. | Cocrasnenue popmyit 13.10.2022 [TucemeHHBIH
OMHAPHBIX COCAUHCHUI 10 KOHTPOJIb;
BaJICHTHOCTH.

14. | XuMudeckue peakinu 19.10.2022 TectupoBanue;

15. | Xumuyeckue ypaBHEHHUS 20.10.2022 | y ey oTIpOC;

16. | Xumudeckue ypaBHEHHS 26.10.2022 IIncemennsIi

KOHTPOJIb;

17. TuIbl XUMUYECKUX peakUunii 27.10.2022 IIuceMeHHBIN

KOHTPOJIb;

18. TuIbl XUMUYECKUX peakUunii 09.11.2022 TectupoBanue;

19. | IToBropenue u 06006IICHIE 10.11.2022 | y o rypi 0TIpOC;
pazaena. [ToaroroBka k
KOHTPOJILHOH paboTe

20. | KoutposnbHast pabora Ne 1 16.11.2022 KonTponbHas
o paszeiny pabora;
"[IepBoHavanbHbIE
XUMUYECKUE TOHITHUS"

21. | Bo3myx u ero coctaB 17.11.2022 CamoorieHka ¢

UCIIOJIb30BAaHUEM«
OLeHOYHOro
JUCTay;

22. | Kucnopon 23.11.2022 | y oy 0Tpoc;

23. | Ipaktuueckas pabora Ne 3 " 24.11.2022 [IpakTnueckas
[Nonyuenue u cobupanue pabora;
KHCIIOPOJia, U3YYCHHE eTO
CBOWCTB"

24. | Oxcunpt 30.11.2022 IInceMeHHBIH

KOHTPOJIb;

25. | TeroBoii ahhexT 01.12.2022 JIMKTaHT;
XUMUYECKOH peakiuu. DK30-U
SHIOTEPMUYECCKHUE
peaxiuu

26. | Bomopon 07.12.2022 [IuceMmeHHBIH

KOHTPOJIb;

27. | Ipaktuueckas padora Ne 4 08.12.2022 [IpakTuueckas
"Tlony4enue u cobupanue pabora;
Bojoponaa"

28. | Kucnorsl, UX COCTaB U 14.12.2022 CaMoolIeHKa ¢

KJIaCCH( UKLV

HCIIOJIb30BAHUEM K
O1leHOYHOr 0
JIACTAY;
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15.12.2022

29. | CepHas 1 COJISIHAS KUCIIOTHI, HX [TucemeHHBIH
CBOWCTBa U MPUMCHCHHE. KOHTPOJIb;

30. | Connm, ux coctaB u 21.12.2022 JIuKTaHT;
Ha3BaHUs. PacTBOpUMOCTB
COJICH B BOJIE.

31. | KonmnuecTBo BemecTa 22.12.2022 ITncemeHHbBIN

KOHTPOJIb;

32. | MonspHbIii 00beM Ta30B 28.12.2022 IMuceMeHHBIH

KOHTPOJIb;

33. | Pac4eTrsl MO XUMUYECKUM 29.12.2022 IIucrMeHHBIH
YpaBHEHHUSM KOHTPOJIb;

34. | PacyeTsl 10 XUMHUYECKHM 11.01.2023 ITucsMeHHbBIH
YpaBHEHHSM KOHTPOJIb;

35. | Bona. 12.01.2023 IIuceMeHHbBIH

KOHTPOJIb;

36. | OcHoBaHus 18.01.2023 | y ey oTIpoc;

37. | PactBOpbl. MaccoBast 1015t 19.01.2023 IIncemenHbIN
PacTBOPSHHOTO BEILIECTBA KOHTPOJIb;

38. | Pemmenne pacueTHBIX 3a71a4 25.01.2023 [TucemeHHBIH

KOHTPOJIb;

39. | IMpakTuveckas pabora Ne 5 26.01.2023 IIpakTnueckas
"[IpuroroBnenne pacTBOPOB C pabora;
OIpeIeIEHHON MacCOBOM 1oJIeH
PacTBOPEHHOIO
BemiecTna"

40. | Okcuapl, UX KiaccupuKaus 1 01.02.2023 CaMooreHKa ¢
XUMHUYECKHE CBOMCTBA HCITOJIB30BAHUEMK

OLIEHOYHOTO
JIACTA;

41. | OcHoBaHus, UX 02.02.2023 TIuceMeHHbBIH
KIaccupUKaius 1 KOHTPOJIb;
XUMHYCCKHE CBOMCTBA

42. | Xumuueckue CBOMCTBa 08.02.2023 TectupoBanue;
OCHOBaHHM

43. | Kucnorsl, ux 09.02.2023 ITucemenHbIN
KiaccupUKaIus. KOHTPOJIb;

44. | Xumunueckue cBOMCTBA 15.02.2023 ITuceMeHHbBIM
KHCJIOT KOHTPOJIb;

45. | Comm, nx Knaccuukarus u 16.02.2023 ITnceMeHHBIN
XUMHUYECKHE CBOMCTBA KOHTPOJIb;

46. | Conwm, ux KaaccuUKaIUA U 22.02.2023 YcTHBIH ompoc;

XUMHUYECKHE CBOIICTBA

IIuceMeHHBIH
KOHTPOJIb;
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01.03.2023

47. | Tenernuueckas CBSI3b MEKIY IIucemenHsIi
KJIacCaMU HEOPTAaHUYECKUX KOHTPOIIb;
COEIMHEHUI

48. | IIpakTuueckas pabora Ne 6 02.03.2023 [IpakTryeckas
Pemenne pabora;
SKCIEPUMEHTAIBHBIX 33]1a4 110
Teme "OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
coenHeHHH"

49. | IlosTopenue u 0000IIEHHE 09.03.2023 YcTHBII o1npoc;
pa3aena. [loaroroBka k IIuceMennbIi
KOHTPOJILHO# padoTe KOHTPOJIb;

50. | KonrposbHas padora Ne 2 1o 15.03.2023 KonuTponbnas
pazneny "Baxueiiue pabora;
MIPEJICTAaBUTEIN
HEOPraHUYECKUX BEIIECTB"

51. | EcrecTBeHHBIE CeMeECTBA 16.03.2023 YcTHbI onpoc;
XUMHYECKUX JIEMEHTOB.

AMQOTEpHOCTS.

52. | OTKpBITHE IEPHOTIECCKOTO 29.03.2023 | y eyt 0TIpOC;
3akoHa JI.M1.Menneneera

53. | CtpoeHue IEKTPOHHBIX 30.03.2023 | vy oTIpoc;
oboouex

54. | [lepuonnueckas cucteMa 05.04.2023 ITnceMeHHBIN
XUMUYECKUX DJIEMEHTOB KOHTPOJIb;
JI.11.MenneneeBa

55. | XapakTepucTuka 3JIeMeHTa 110 06.04.2023 IIncemenHbIN
nonoxkenuto B IICXD KOHTPOJIb;
JI.11.MenneneeBa

56. | XapakTepucTrka 3JIeMeHTa 110 12.04.2023 TectupoBanue;
nonoxkenuto B IICXD
JI.11.MenneneeBa

57. | 3HaueHHE MEPUOAUICCKOTO 13.04.2023 | ycrypig 01poc;
3akoHa u [ICXD
Jd.N.Menneneena

58. | MoHHas xuMHUYecKas CBS3b 19.04.2023 YcTHBI onpoc;

ITucemennsIf
KOHTPOJIb;

59. | KoBaneHTHas XUMHU4ECKas 20.04.2023 YcTHBIM o1poc;
CBSI3b

60. | KoBaneHTHas HEMOJISIPHAS U 26.04.2023 YcTHBIi ompoc;

MOJIIPHAST XUMUYECKas CBA3b ITuceMenHbIit
KOHTPOJIb;
61. | CreneHb OKHCICHUS 27.04.2023 VYcTHBIH ompoc;
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03.05.2023

62. | OkuCIUTENBHO- 1 IMuceMeHHBIH
BOCCTaHOBUTEIIHHBIC KOHTPOJIb;
peakiun

63. | OkucnIuTEIBHO- 1 04.05.2023 [MuckrMmeHHbIH
BOCCTaHOBUTEJIbHbIC KOHTPOJIb;
peaknun

64. | [loBTopenue u 0600IICHUE 1 10.05.2023 | y ¢ rypis orpoc;
pazaena. [ToaroroBka kK ITucrMenHbIi
KOHTPOJIBHOM paboTe KOHTPOJIb;

65. | Konrponbnas padora Ne 3 1 11.05.2023 KouTposnbHas
10 pa3zaerny pabora;
"[TeproauyuecKnii 3aK0H.

TICXD .M. MeHpaeneena.

66. | Peseps 1 17.05.2023 | v e rprpis 0IIpoC;

67. |Peseps 1 18.05.2023 | y ey oTIpOoc;

68. | Pesepr 1 24.05.2023 | y e g orpoc;

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

Ne Tema ypoka KoanuecTBO yacoB Jara Buawi, gopmbl
n/n U3ydeHus KOHTPOJIsI
BCeI0 | KOHTPOJIbH | MPAKTHYE
ble padoThI CKHe
padoThI

1. [MeproauuecKuii 3aK0H. 1 0 0 01.09.2022 | CamooueHKa ¢
Ilepuoauueckas cuctema HCIOJIB30BaHUEMK
XUMUYECKUX 3eMeHToB JI. U. O11eHOYHOTO
MemnpeneeBa. CTpoeHHe aTOMOB JIICTA,;

2. Knaccudukarms u 1 0 0 07.09.2022 | CamooueHKa ¢
HOMEHKJIaTypa HCHOJIBb30BaHUEMK
HEOPraHn4YCCKUX BEIICCTB O11eHOYHOT O

JIUCTa,;

3. XUMHIUYECKHE CBOWCTBA BEIIECTB 1 0 0 08.09.2022 | IuxranT

4, XuMHUUECKHE CBOMCTBA BEILIECTB 1 0 0 14.09.2022 | ITucermeHHBIH
KOHTPOJIb;

5. CrpoeHue BEIIeCTBa: BUJIBI 1 0 0 15.09.2022 | YcrHsIii onpoc
XAMHYECKOH CBSI3U U THIIBI
KPUCTAJUIMYECKUX PEIIETOK

6. | Kuaccudukamus 1 0 0 21.09.2022 | TTuceMeHHBbII
XUMUYESCKHUX PEaKIINi KOHTPOJIb;

7. CKOpOCTh XUMUYECKUX PEaKIINA 1 0 0 22.09.2022 | YcTHBI 01poc;

8. OKHCITUTEIBHO- 1 0 0 28.09.2022 | YcrHBIii o11poc;
BOCCTAaHOBUTEIBHEIE
peaximn

9. OKHUCIUTENBHO- 1 0 0 29.09.2022 | y ¢ pypis orIpoc;
BOCCTAaHOBUTEILHEIE ITucerMeHHBIH
peaximn KOHTPOJIb;

10. | OnexrponuTuueckas 1 0 0 05.10.2022 TectupoBanue;
JIACCONUAIUs

11. | Peakuuu nonHoro oomeHa 1 0 0 06.10.2022 TIuCbEMEHHBIH

KOHTPOJIb;

12. | XuMunueckue cBocTBa 1 0 0 12.10.2022 ITuceMeHHBII
KHCJIOT KaK 3JICKTPOJIUTOR KOHTPOJIb;

13. | XuMunueckue cBoiicTBa 1 0 0 13.10.2022 ITuceMeHHBII
OCHOBaHHUH KaK 3IEKTPOJIUTOB KOHTPOJIb;
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19.10.2022

14. | XuMuueckne CBOWCTBA COJICH 0 TectupoBanue;
KaK 3JICKTPOJIUTOB

15. | Tuaponus coneit 0 20.10.2022 | y crypgiz 0IIpoC;

16. |Hpakrnueckas paboTa: 0 26.10.2022 I[IpakTHueckas

No 1 « Pernenue 5
HKCIICPUMEHTAIBHBIX 3324 TI0 pabota
reMe «DICKTPOITUTAYCCKAS

IMUCCOTHATTUST

17. | TloxroroBka K KOHTPOJIHHOMN 0 21.10.2022 ITruceMeHHBIN

pabote KOHTPOJIb;

18. | KonrponsHas pabora 1 09.11.2022 KountponbHas

pabora;
19. | OGmast xapakTeprCTHKA 0 10.11.2022 | e pyypis oTpoc
TaJlOTeHOB
20. | Xumuueckue CBOMCTBA XJIopa 0 16.11.2022 ITucemeHHBIN
KOHTPOJIb

21. | CoenuHEHUS TAJIOTCHOB 0 17.11.2022 CamoorieHka ¢
UCIIOJIb30BAaHUEMK
OLeHoYHOro
JUCTay;

29 | Ilpakrnueckas pabora: 0 23.11.2022 IpakTueckas
No 2 «Ilomydenue constHOM pabora
KHCJIOTBI, U3yueHHe e€ CBOUCTBY

23. | O0mas xapaKkTepuCcTUKa 0 24.11.2022 | v rprpit orIpoc;
anemeHTOB VIA-rpynmet

24. | Xumuueckue CBOWCTBA CEpPhI 0 30.11.2022 ITucemennsIi

KOHTPOJIb;

25. | CepoBomopon 0 01.12.2022 JlukranT;

26. | CepHas kuCIOTa, QU3HUCCKHE U 0 07.12.2022 [TucrmeHHBIH
XUMUYECKHE CBOMCTBA KOHTPOJIb;

27. | Ipaxtuueckas padora Ne3 0 08.12.2022 [pakTuyeckas
«/3yueHne cBOICTB pabora;
CEpPHOM KUCIIOThHI»

28. | OOmras xapaKTepUCTHKA 0 14.12.2022 CamoorieHka ¢

3JIEMEHTOB V A-TPYIIITBI UCTIOJh30BAaHHEM«
O1eHOYHOTO
JTUCTay;

29. | Xumuueckue v pU3nIECKue 0 15.12.2022 [TucemeHHBIH
CBOIICTBa a30Ta KOHTPOJIb;

30. | AMmuak 0 21.12.2022 JukTaHT;
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22.12.2022

31. | A3oTHas KucnoTa 0 ITucemenHbIN
KOHTPOJIb;
32. | IIpakTuueckas pabora Ne 4 0 28.12.2022 [IpakTnueckas
«[lomydenne aMmuakay pabora
33. | ®ocdop 0 29.12.2022 | 11y e pvenmmin
KOHTPOJIb;
34. | ®ochopHas kucnoTa 0 11.01.2023 IInceMeHHBIN
KOHTPOJIb;
35. | ®dusnyeckrue U XUMAYECKHE 0 12.01.2023 ITuceMeHHBII
CBOIICTBa yriepoja KOHTPOJIb;
36. | Okcuapl yriaeponaa 0 18.01.2023 | y eyt orpoc;
37. | YronbHas KHUCIOTa 0 19.01.2023 | e menmiii
KOHTPOJIB;
38. | [lepBoHaUabHbIC MOHATHS 00 0 25.01.2023 [TuceMmeHHBIH
OPraHWYeCKHX BEIIECTBaX KaK O KOHTPOJIB;
39 | IpakTudeckue paboThl 0 26.01.2023 TpaxTHueckas
No 5 « Tlonmydenue yriaekucioro pabora;
raza. KauecTBeHHas peakuus Ha ’
KapOOHAT-UOH»
40. | Kpemuwuii 0 01.02.2023 CamoorieHka ¢
HCTIOJIb30BaHHEM K
OneHoyHoro
JHCTaY,
41. | CoenmHEHUS KPEMHUSI 0 02.02.2023 ITucemeHHBIN
KOHTPOJIB;
42. | Tlpaktuyeckas pabora Ne 6 0 08.02.2023 IpakTuyeckas
«Penenune 3KkCiepUMEHTaIbHBIX pabora
3amad4 o Teme «Hemeramisn
43. | KonrposbHas paboTta 1 09.02.2023 [TucrmeHHBIH
KOHTPOJIB;
44. | OOuias XxapaKTepUCTHKA 0 15.02.2023 IInceMeHHBIH
METaJIOB KOHTPOJIb
45. | Xumuueckue cBoiicTBa 0 16.02.2023 ITucemennsIi
METaJJIOB KOHTPOJIB;
46. | Xumuueckue CBOMCTBA 0 22.02.2023 VYcTHBIH ompoc;
METAJIOB IIncemenHsIi
KOHTPOJIb;
47. | Obmwme crnocoObl MOTyYeHUs 0 01.03.2023 [MucermeHHBIH
METaJJIOB KOHTPOJIB;
48. | lllenouyHbIe METAILTBI 0 02.03.2023 VYeTHBI onpoc
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09.03.2023

49. | dusnyeckre U XUMHYECKHIE 0 VYcTHbIH ompoc;
CBOMCTBA IIEJIOYHBIX METAJIJIOB ITuceMenHbIi
KOHTPOJIb;
50. | CoenuHeHNS MIETOYHBIX 0 15.03.2023 JIMKTaHT;
METaJIJIOB
51. | Lleno4Ho3eMenbHbIE METAIUIBI 0 16.03.2023 | v eyt 0TIpOC;
52. | Coenunenus 0 29.03.2023 | vyt oTIpocC;
IIEIOYHO3EMEITbHBIX
53. | XKecTKOCTH BOJIBI 0 30.03.2023 YcTHBI o1poc;
54 | [IpakTudeckas pabora 0 05.04.2023 TpaxTHueckas
Ne 7 «KéctkocTh BOIBI U pabora
METOJBI €€ YCTPAHEHUSD)
55. | Amromunuit 0 06.04.2023 ITnceMeHHBIH
KOHTPOJIb;
56. | Coenmruenus amoMUHUsA 0 12.04.2023 TectupoBanue;
57. | Kenezo 0 13.04.2023 | y ey 0TIpOC;
58. | Okcumpl xemnesa 0 19.04.2023 | y¢rprpit o1poc;
ITucemeHHbIN
KOHTPOJIb;
59. | T'mapokcusl skenesa 0 20.04.2023 YcTHBIH ompoc;
60. | Koppo3sust metanios 0 26.04.2023 | v rprpit orIpoc;
ITucrMeHHbIM
KOHTPOJIb;
61. | [pakTuueckas pabora Ne 8 0 27.04.2023 [IpakTnueckas
«PenieHne sKkCepUMEHTaIbHBIX pabora
3a7a4 1no teme «MeTajuib»
62. | [ToaroToBKa K 0 03.05.2023 ITuceMeHHbII
KOHTPOJIBHOH padoTe KOHTPOJIb;
63. | KonTposbsHas pabora 1 04.05.2023 KonTtponbhas
pabora
64. | Bemiecta u Marepuaibl B 0 10.05.2023 VYcTHBIH orpoc;
MOBCETHEBHOM KN3HU YEJIOBEKA [HChMEHHbII
KOHTPOJIb;
65. | Xumus 1 310pOBBE 0 11.05.2023 |CamooreHka ¢
MCII0JIb30BaHUEM
«O1eHoYHOTO
TTHCTaY);
66. | Posib Xumuu B perieHun 0 17.05.2023 | yerypit 0Tpoc;

JKOJIOTHYECKUX TIPOOIIeM
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18.05.2023

67. | IlogroroBka K KOHTPOJIBHOM 1 0 0 YeTHbI omnpoc;
pabore
68. | Mrorosas koHTpoIbHas paboTa 1 1 0 24.05.2023 Kontponbshas
pabora
OBIIEE KOJIMYECTBO 68 4 8

YACOB 110 ITPOTPAMME

YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
Xumus. 8 xknacc/I"abpuensia O.C., Octpoymo U.I'., Cnankos C.A., M.: «IIpocsemenue», 2021

Xumus. 9 knace/ 'abuensn O.C., Octpoymos U.I'., Cnaakos C.A., M.: «IIpocBemenuey, 2021
METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

1. Xumus. 8 kimace. Yuebnuk (aBropsl O. C. I'abpuensy, 1. I'. Octpoymos, C.A. Crnagkos).

2. «Xumus». Paboune nporpammel. [Ipenmernas muaus yaeOnukos O.C. 'abpuensna, U. I'. Octpoymosa,
C.A. Cnanxoa. 8-9 xiaccel: yueb. mocobue Juist 001ieo0pa3oBaTeIbHBIX OpraHU3aIiii: 0a30BbIi YPOBEHB /
O.C. TI'abpuensn, C.A. Cnaakos 3. Pabouas Terpaap. 8 kiracc (aBropsl O. C. 'abpuensH, C. A. Cnaakos).
4. Terpanap AJist 1aOOPATOPHBIX OMBITOB U MpakTHUecKux padot. 8 kiacc (aBroper O. C. ['abpuensa, 1. B.
AxcénoBa).

5. IlpoBepounsbie 1 KOHTPOIBHBIE paboThl. 8 kiacc (aBtopsl O. C. 'abpuensn, Y. B. Tpury6uak).

6. Xumus B Tectax, 3a7adax u ynpaxaeHusx. 8 kimacc (aBropst O. C. 'abpuensn, U. B. Tpuryouak).
7.1IpoBepounble U KOHTpOsIbHbIE paboThl. 9 kiace (aBTopsl O. C. I'abpuensy, U. B. Tpury6uaxk).

8. Xumus B TecTax, 3aavax u ynpaxkuneHusx. 9 kimacc (aropst O. C. 'abpuensn, U. B. Tpury6uak).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T"'azera «Xumus» 1 callT 1ust yaurtens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Exunas xomreknus [IOP: TlpenmeTHas KoeKust « XUMHUD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE SKCIICPUMEHTBI: XUMHUSL.
Konneknus Poccuiickoro o6mieo0pa3zoBaTeasHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast omummnuaia mKoJIbHUKOB TI0 XUMHH
http://www.chemistry.ru JTlucraniimonHasi OJTMMITHA/IA 10 XUMHH: TEICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBIN MPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JluctaniimoHHbIC 3BPUCTHUECKUE OJIUMITHAIBI TIO
XHUMHHU

http://www eidos.ru/olymp/chemistry 3anumMarenbpHass XUMHUs

http://www 104.webstolica.ru Knaccudukamms XuMUIecKUX peakiui

http://classchem.narod.ru KouTpen — Xumus aiist Bcex: y4eOHO-UHPOPMAIIMOHHBINA CaUT

o1


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://www/
http://classchem.narod.ru/

http://www. nanometer.ru OHnaitH-cipaBOYHUK XUMHYECKHX teMeHToB WebElements
http://webelements.narod.ru [TomynsipHas 6MONIMOTEKAa XUMUYECKUX dIIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueGHbIe 1 ClipaBOYHBIC MATEPUAIIBI IT0 XUMHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupryanpHast XuMHdecKast IIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMuun»

http://chemistry. narod.ru XuMuK.py: caiit 0 xumuu

http://www.chemport.ru Xumuueckwuii cepsep HimHelp.ru: yueOHbIe 1 CripaBOYHbIE MaTEPHAIIBI
http://www himhelp.ru Xumus: Matepuansl « Bukuneann» — CBOOOHOMN SHITUKIONEIUN
http://ru.wikipedia.org/wiki/Xumus Xumus 11 BceX: WUTFOCTPUPOBAHHBIC MAaTEPHAIIBI TI0 OOIIIEH,
opranu4eckoii u Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus u sxu3as — XXI Bek:
HAyYHO-TIOMYJISIPHBIH KypHAI

http://www chem.asu.ru/abitur DiexTpoHHast 6MOIMOTEKA IO XUMUH U TEXHHUKE
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http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
http://www/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

ITPOLOECCA
YYEBHOE ObOPYJTOBAHHUE

[TopTpeThl BHIIAIOMINUXCS XHMHUKOB

Ta6muma nemonctparmonnas «llepuoaudeckas cucrema anemenToB/l. 1. MenneneeBay»
Ta6muupl nemoncTpanunonHas "CtpoeHue BerecTra'

Tabmmipl feMoHcTpanoHHas " XUMUYECKHUe peakiuu'

Tabmuie! ""Buapl KPUCTAIUTMUECKUX PEIICTOK"

OBOPYIOBAHME JJIS1 IPOBEJEHMS IABOPATOPHBIX, TPAKTHYECKHX
PABOT,JEMOHCTPALIA

CrniuproBka J1abopaTtopHasi JTUTast

[Tnutka snexkTpuyeckas sadoparopHasKomruiekt
MEPHOU MOCYyAbI

I'oprouee cyxoe

JloxKa JuIs C)KUTaHUS BEILECTB

[Tpobupxka 14*120

[Tpobupka 16*150 xumuyeckas

Ha6op Ne 1B "Kucnotst" Ha6op Ne 3BC "llenoun"

Komneknus "llkana TBEpaocT"
MynbTUMEANIHBIA TPOEKTOP
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