MyHuHMna/ILHOE ABTOHOMHOE 00111€00pa3oBaTe/IbHOE YUpeKIeHHEe
Cpennss o0meodpasoBarenbHas mkoaa Nell um. B. U. Cmupnosa r. Tomcka
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IloaicHUTENBLHAS 3aIACKA

Pabouas mporpamma s odydaromuxcst ¢ THP (Bapuant 5.2) mo xumun ans (5-9 knaccsl)
COCTaBJICHA HA OCHOBAHUU CJIEAYIOIIUX JOKYMEHTOB:

- ®enepanbHblil 3akoH Poccuiickoit deneparyu ot 29 nexabpst 2012 roga Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoit denepannn» (B pell. ”3BMEHEHUH);

- KonBenuus o npaBax peO&HKa;

- @enepanbHbBli TOCYIAapCTBEHHBIH 00pa30BaTENbHbBIN CTaHJAPT OCHOBHOTO OOIIETO
obpaszoBanus (IIpuka3z Munnpocsemenust Poccun ot 31.05.2021 N 287 "O6 yrBepaeHuu
(dbenepanbHOTO TOCYAAPCTBEHHOTO OOPA30BATENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus" (3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101);

- IlpumepHast ananTupoBaHHasi OCHOBHas 0OpazoBaTelbHAs MporpaMma OCHOBHOTO OOILEro
o0pa3oBaHusl O0yYalOMIMXCS C TSOHKEIBIMU HapyIIEHUSIMH peud (BapuaHT 5.2) (omoOpena
OYMO, npotokon Nel/22 ot 18.03.2022 r.)

- AnantupoBaHHasi OCHOBHasi 00pa3oBaTesbHas MPOrpaMMa OCHOBHOT'O 001Iero 00pa30BaHus
obyuaronuxcsi ¢ THP (Bapuant 5.2) MAOY COII Nell um. B. Y. CmupnoBa r. Tomcka;

- [IpumepHnas paGoyasi mporpaMmma OCHOBHOT'O OOIIEro 00pa3oBaHus « XUMUSI»

- denepanbHblil IepeueHb yUEOHUKOB, PEKOMEHIYEMBIX K MCIIOJIb30BaHHIO IIPU peATU3aLU
UMEIOIIMX TOCYJapCTBEHHYIO AaKKPEIUTALMI0 O00pa30BaTeNbHBIX MPOrpaMM HadyalbHOTO
0011ero, OCHOBHOTO 0O0IIIEero, cpemHero oOmero o0pa3oBaHMs, YTBEP)KIECHHOTO MPUKA30M
MunucrepctBa mnpocsemienusi Poccuiickoit ®epepanuu ot 28.12.2018 Ne345 (B pen.
W3MEHEHUN).

- [Tocranosnenue ['11aBHOroO rocy1apCTBEHHOIO CAHUTAPHOIO Bpaya poccuiickoil denepanuu
ot 28 centsabps 2020 r. No28 «O06 yrBepxkaeHuu canutapubix npasui CII 2.4.3648-20
«CaHUTapHO-3MHUIEMHOJIOTHYECKUEe TPeOOBaHUS K OpraHU3alMsIM BOCIUTAHUS U 00y4eHUs,
OT/BIXA U 03JI0POBIICHUS JETEH U MOJIOEKNY;

- [locranoBnenue ['1aBHOrO rocy1apCTBEHHOIO CaHUTApHOTO Bpaya Poccuiickoit denepanun
ot 28 ssuBapst 2021 r. Ne2 «O0 yTBepkaeHnH caHuTapHbIX npaBwit 1 HopM CanlluH 1.2.3685-
21 «'urmeHnyeckre HOPMATHBBHI M TpeOoBaHMs K oOecmeueHHIo 0e30macHOCTH | (WIIN)
0€3BpEIHOCTH I YeJI0BeKa (PaKTOPOB CPebl OOUTAHUS

- Ilpukaz Munnpocsemienusi Poccun ot 22.03.2021 Nell5 «O6 yrBepxkaenuu Ilopsinka
OpraHu3allil U  OCYIIECTBJIEHUS 00pa3oBaTE€IbHOM  JEATEIBHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM IPOTPAaMMaM HA4aIBHOTO O0IIETO,
OCHOBHOTI'0 O0ILIEro ¥ CpeHEro o0uiero oopa3oBaHus»;

- YHUuBepcasbHbIe KI1acCu(UKaTOPBI pacipeIeIeHHBIX 110 KJIacCaM IMPOBEPSIeMbIX TpeOOBaHUI
K pe3ylbTaTaM OCBOEHHMs OCHOBHOW 00pa30oBaTeNbHON MPOrpaMMbl IO YPOBHSAM OOIIEro
o0pa3oBaHUsl U DJIEMEHTOB COJAEpXKAHMS MO y4yeOHBIM MpeaMeTaM JUIsl UCIIOJIb30BaHUS B
(benepanbHBIX U PETHOHAJBHBIX MPOLEAYPAaX OLEHKH KadecTBa 0Opa3oBaHUs, OJ0OpEHHbIE
pemeHreM (eaepansbHOro yaeOHO-METOUIECKOTO O0BEIMHEHHUS TI0 00IIeMy 00pa30BaHUIO
(maree ®YMO) (mpotokon ot 12.04.2021r. Nel/21), moaroromneHHbie DenepanbHBIM
rOCy/lapCTBEHHBbIM ~ OIOJDKETHBIM HAy4dHbIM yupexaeHuem «®DenepanbHblii  HHCTUTYT
NeJarornuecKux U3MEpEeHni» U pa3MellleHHble Ha caiite https://tc.edsoo.ru/;

- Konnenuust nyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHSI U BOCIUTAHUS JIMYHOCTH Tpa)KJIaHUHA
Poccuu;

- Konuenuuu mnpenogaBaHust y4yeOHOro mpenMera «XuMus» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit @enepanuu, peannsyromux OCHOBHBIE 00I1e00pa3oBaTeIbHbIE
nporpaMmsl (y1B. Pemennem Komnernn Munnpocemenust Poccun, npotokon ot 03.12.2019
N IIK-4BH)

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «XUMMUAS»

Bknax yueb6HOro npeamera « XUMHUs» B TOCTHIKEHHUE 11eTIe OCHOBHOTO 00I11ero 00pa30BaHus
00yCJIOBJIEH BO MHOTOM 3HAY€HHUEM XUMHUYECKOW HAYKH B MO3HAHWU 3aKOHOB IPHUPOJIBI, B



Pa3BUTUU TPOU3BOJIUTEIBHBIX CHJI OOINECTBA W CO3JaHUM HOBOM 0Oa3bl MaTepUaIbHOU
KYJIbTYpPBI.

XuMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK pacHpoCTpaHuiIa CBOE BIMSHUE Ha BCe
00JIaCTH YeTIOBEUECKOTO CYIIIECTBOBAHMS, 33/]aJla HOBOE BUACHHUE MHUPA, CTalla HEOThEMIIEMBIM
KOMIIOHEHTOM MHUPOBOIl KYJIbTYpbl, HEOOXOJIMMBIM YCJIOBHEM >KM3HU OOIIECTBA: 3HAHHE
XUMHH CITY’)KUT OCHOBOH U1 (JOPMUPOBAHUSI MUPOBO33PEHHSI UETIOBEKA, €r0 MPEICTaBICHUN
0 MaTepHalbHOM €JIMHCTBE MHpa; BaXHYIO pOJIb UrpaT (opMHUpyeMble XHUMHUEH
MPEICTABICHUS] O B3aMMONPEBPANICHHUSIX YHEPIHH U 00 HBOJIOIMH BEIIECTB B MPHUPOJIE;
COBpEMEHHAasl XMMHUs HalpaBjeHa Ha pelleHue T100aIbHbIX MPoOIeM YCTOMYHUBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBIPHEBOM, YHEPTETHUECKOM, MUIIEBOM M YKOJOTHYECKONW Oe30MacHOCTH,
po0JIeM 31paBOOXpPaHEHHUS.

B ycnoBusix Bo3pacTaromiero 3HaYeHUSI XUMHUH B )KH3HU 00IIECTBA CYIIECTBEHHO OBBICHIIACH
poJib XUMUYeckoro oOpa3zoBanus. B mane conuanuzanuu OHO SBISETCS OJHUM U3 YCIIOBHM
(hopMUPOBaHUS UHTEIUIEKTA TMYHOCTA U TAPMOHUYIHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XHUMHUYECKHE 3HAHHMSA HEOOXOAMMBI Ui TNPUOOPETeHUS
OOIIEKYIBTYPHOTO YPOBHS, TIO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM >KM3HM OOIIECTBA, IJIsI OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO U 3JI0POBBIO APYTHX, K OKPY>KAIOIIEH MPUPOIHOM cpene, s
IPaMOTHOTO MOBECHUS MTPU HUCTIOIB30BAHUH PA3IMYHBIX MAaTePUAIOB M XUMUYECKUX BEIIECTB
B [IOBCEHEBHOM JKM3HH.

XuMmuyeckoe 00pa3oBaHHE B OCHOBHOM LIKOJIE ABISETCSA Oa30BBIM MO OTHOUICHHUIO K CUCTEME
o01rero XxuMuyeckoro ooOpazoBaHus. [Io3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanuzyeT MpUcyume oo0eMy XuMUIEeCKOMY 00pa30BaHUIO KIIIOYEeBbIe IIEHHOCTH, KOTOpHIE
OTPaXalOT TOCYJApPCTBEHHBIC, OOIIECTBEHHbIC W WHIAMBHIYAJIbHBIC TOTPEOHOCTH. DTUM
OTpeeNseTcss CYIIHOCTh oOmei cTpateruu oOOydYeHUs, BOCIUTAaHUS W  Pa3BUTHUS
oOyyarouuxcs CpeCTBAMH y4eOHOT0 NMpeAMeTa «XUMUs».

Nzyuenne mpeameta: 1) crmocoOCTByeT peanu3aliiii BO3MOXKHOCTEH Al caMOpa3BUTHS U
(hopMUPOBaHHS KYJIBTYPHI IMIHOCTH, €€ 00IIeH U PYHKIIMOHAITBHON IrPaMOTHOCTH; 2) BHOCHT
BKJIaJ B ((OPMUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX
CaMOCTOSITEIbHOW Y4eOHOW IEeATeNbHOCTH, AKCIEPUMEHTAIBHBIX M HCCIIEI0BATEIhCKUX
YMEHM, HEOOXOAUMBIX KaK B TIOBCEJHEBHOW KH3HU, TaKk U B NpodecCHOHATHLHOU
NEATEeNbHOCTH; 3) 3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIa/IbIBAET OCHOBBI
LIETTOCTHOTO B3TJIsia HA €AMHCTBO IPUPOABI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM 3TAIOM B
(OpMUPOBAHMM €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH MOAPOCTKOB; 4) cmocoOcTBYyeT
(hOpMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K
YEJI0BEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHUECKOE 00pa30BaHUE IIIKOJIBHUKOB.

HazpanHble HampaBieHHs B O0OYYeHHH XUMHH O0ECIIEUUBAIOTCS CHEIUPUKON comepKaHus
MpeaMeTa, KOTOPBIN SBISETCS MEJarori4ecKy aIalTHPOBAHHBIM OTPaXKCHHEM 0a30BOM HAYKH
XUMUU Ha ONPEEeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMuu OCHOBHOW WIKOJBI OPHUEHTHPOBAH HA OCBOCHHE OOYUYAIOIIMMHKCS OCHOB
HEOPraHMYEeCKOW XMMHUU M HEKOTOPBHIX TOHSATUH W CBENEHUN 00 OTAENbHBIX O0BEKTaX
OPraHU4eCKOU XUMHH.

CrtpykTypa coaep:xkaHus mpenMera cOpMHpOBaHA Ha OCHOBE CHCTEMHOTO MOJXO/Aa K €ro
n3yueHuro. CojepxaHue CKIIaJbIBACTCA U3 CUCTEMbl MOHATUH O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE U CUCTEMBl MOHATUH O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO
OpraHH30BaHbl MO MPUHIUIY IOCIEAOBATEIBHOIO pa3BUTUS 3HAHMM Ha OCHOBE
TEOPETHUUECKUX TMPEACTABICHUN PA3HOTO YPOBHS: ATOMHO-MOJIEKYJSIPHOTO YYEHHS Kak
OCHOBBI BCEro ecTecTBo3HaHus, ypoBHs Ilepuonnueckoro 3akona JI. . MeHneneeBa kak
OCHOBHOTO 3aKOHAa XMMUH, YUEHUS O CTPOSHUU aTOMa M XMMHUYECKOU CBSA3M, MPEACTABICHUI
00 DJIEKTPOJIUTUYECKON JMCCOLMAlMM BEUIECTB B pacTBOpax. TeopeTHuecKkue 3HAHUA
paccMaTpUBalOTCS HA OCHOBE OJMIMPUYECKH TIONYYCHHBIX M OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIINOJHSAS (QYHKIMH



OOBSICHEHUS M MPOTHO3WPOBAHUSA CBOMCTB, CTPOEHHMSI M BO3MOXHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MIOJYUYEHUS U3Y4aEMbIX BEILIECTB.

Takas opranuzanus copep)kaHusi Kypca CIIOCOOCTBYET IPEJCTaBICHUI0 XUMHYECKOU
COCTaBJIAIOLIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOW Ipupoisl. Tem caMbiM
obecrieunBaeTCsl BO3MOKHOCTh (POPMUPOBAHUS Y 00yUAIOIIUXCSl [ICHHOCTHOT'O OTHOIICHUS K
Hay4yHOMY 3HAHMIO U METOJaM TO3HAHMs B HayKe. BakHO Takke 3aMETUThb, YTO OCBOCHHE
COJIEp’KaHMs Kypca NPOMCXOAMT C IPHUBICYCHUEM 3HAHMNA M3 paHEE HM3YYCHHBIX KYpCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaces» u «Puzuka. 7 Kmace».

HEJIA U3YYEHUS YYEBHOI'O IPEJIMETA «XUMMUS»

K nanpapieHnio nepBOCTENICHHOW 3HAYMMOCTH TPU Peasi3aliii 00pa30BaTeIbHBIX (QYHKITUH
npeaMeTa «XUMHS» TPAAULIMOHHO OTHOCAT (hOpMUpPOBAHHE 3HAHMNA OCHOB XHMHYECKOU
HayKH Kak 00JIacTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIHbHOCTH YellOBeKa
U Kak OJHOr0 M3 KOMIIOHEHTOB MMPOBOM KyJbTypbl. 3ajada IpeIMeTa COCTOMT B
(hOopMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — Ba)KHEHUIINX (PaKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKHX MOJIOKEHUHN, JOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa
HayKH, 3HAaHUHA O HAyYHBIX METOJaX M3YyUCHHUs BEUIECTB U XMMHUYECKUX PEaKIui, a TaKxkKe B
GbOopMHpOBaHMM W pa3BUTHM YMEHHA M CIOCOOOB JIEATENBHOCTH, CBS3aHHBIX C
TUTAaHUPOBaHUEM, HAOIOJJEHUEM U MPOBEIEHUEM XUMHUUECKOT0 SKCIIEPUMEHTA, COOJI0ICHUEM
MpaBWII 0€30TaCHOTO O0pAIIEHHs C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

Hapsiny ¢ 5TuM nenu usydeHus mpeaMera B MPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TNPHOPUTETOB B CHCTEME OCHOBHOTO o0mero obOpaszoBanus. Ceromns B
o0pa3oBaHUM 0CO00 3HAUYMMOM MPHU3HAETCS HAMPaBICHHOCTh OOYYEHHS HA pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POpMHUpOBaHUE €€ HMHTEIIEKTa M 00med KyabTypbl. OOyueHue
YMEHHIO YUUThCS U MPOAOJKATh CBOE 00pa30BaHUE CaMOCTOSTEIbHO CTAHOBUTCS OJHOM U3
BKHENIINX PYHKIMHA y4eOHBIX IPEIMETOB.

B cBs3u ¢ 3TUM mpu M3y4YEHUM MpeAMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HAYCHHE
MPUOOPENN TaKUE LU, KaK:

- (opMUpOBaHHE WHTEIUIEKTYallbHO Pa3BUTONW JTUYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY NMPHUHITHIO PELIEHUH, CIIOCOOHOM ananTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

- HampaBJI€HHOCTh OOYyY€HHsS Ha CHCTEMAaTHYECKOE MPUOOLIEHHE Yydalluxcs K
CaMOCTOSITEJIBHOM ~ TO3HABATEJIBHOM  NE€ATEIbHOCTH, HAy4dHbIM METOJAaM  IIO3HAHWS,
(hopMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XHMHUH,

- o0ecrneueHne YyCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIUMUCS —OIbITa
pa3Ho00pa3HON J1eATeIbHOCTH, TO3HAHUS U CAMOITO3HAHUS, KIIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIHI1), UMEIOLINX YHHUBEPCAIbHOE 3HAYCHHE JIJISl pa3IMYHBIX BUAOB JESATEIBHOCTH;

- (¢opMHpOBaHHE YMEHUN OOBSCHATH U OLCHUBATh SIBJICHUS OKPYXKAIOLIEro MHpa Ha
OCHOBAHMU 3HAHWH U ONBITA, MOJYYCHHBIX PU U3yUCHUU XUMUH;

- ¢opMupoBaHHE Y OOYyYarOIIMXCS T'YMaHUCTHUYECKUX OTHOIICHUH, MOHUMAaHHs LEHHOCTU
XUMHAYECKHX 3HAHUHN [T BRIPAOOTKH HKOJIOTUYECKH 1IeIECO00Pa3HOTo MOBEICHHs B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOTHOM
Cpelibl;

- pa3BUTHE MOTHBALIUU K 00YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHSI OOILEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uIIsl ¥ HAMPABJICHHOCTH JAIBHEHUIIIETO 00yUeHHS.
KOPPEKIUMOHHO-PA3BUBAIOIIAA HAITPABJIEHHOCTD kypca xumuu gocTUraercs
3a CYeT:

Pa3BUTHS PEUEMBICIUTEIBHOMN JEATEIBHOCTH B IIPOLIECCE YCTAHOBJICHMS JIOTUYECKUX BHYTPH -
U MEXIIPEIMETHBIX CBSI3€H, OBIAJCHHUS YMEHHUSMU CpPaBHHUBATh, HaOIIOAAaTh, 0000IIATH,
aHaAJM3UPOBATh, JI€JaTh BHIBOJIbI, IPUMEHATh XUMUYECKUE 3HAHUS JJIs1 OOBSCHEHUSI CBOMCTB
SIBJICHUH U BEILIECTB, YCTAHOBJICHUS CBS3H MPOLIECCOB U SIBICHU;



MPUBJICYEHUS] MEKIUCIUIUIMHAPHBIX CBSA3€H, HHTEHCUBHOI'O MHTEJUIEKTYaJbHOTO Pa3BUTHS
CpeICTBaMH XUMHM Ha MaTepuaie, OTBEYAIOUIeM OCOOEHHOCTSIM U BO3MOXHOCTSIM
o0ydJaromxcs;

aKTUBHOTO HCIIOJIb30BaHHUsS COBMECTHBIX € yuHuTenaeM (opM paboThl (Hampumep, 3aaaud,
TpeOyrolue MPUMEHEHUS CIOKHBIX MaTeMaTHYECKHX BBIYMCICHUN U (QOpMYI, MO TeMam
PEIIAOTCs B KJIACCE C TIOMOIIBIO YUUTEIS);

(GbopMUpOBaHUS, PACIIUPEHHUS U KOOPAMHALMHU TMPEAMETHBIX, MPOCTPAHCTBEHHBIX U
BPEMEHHBIX IPEJCTABICHUN HAa MaTepuaie Kypca, B IPOLECCE MPOBEACHUS IEMOHCTpALUil,
OTIBITOB, HAOJIO/IEHUH, SKCTIEPUMEHTOB;

CHEIMAJIBHOTO CTPYKTYPHUPOBAaHUS U aHalIM3a M3y4yaeMoro Marepuaia (BBIIECIECHUE
CYILIECTBEHHBIX MPU3HAKOB N3YYaE€MbIX SBJIICHUN U YCTAHOBJIEHUE X B3aUMOCBSI3H),
(GbopMHUpOBaHHS TO3HABATEIBHON JESATEIBHOCTH B XOJ€ XHMHYECKHUX SKCIIEPUMEHTOB H
HaOJI0/IGHNH, TIPU BBINIOJIHEHUU J1a00paTOPHBIX pabOT: yMEHHS BBIACNIATH U OCO3HABAThH
y4eOHyI0 3a/lauy, CTPOUTh M OpPEYEBIATH IUIAH JCUCTBHUM, aKTyaJM3UpPOBaTh CBOM 3HAHUS,
nonduparh aJeKBaTHBbIE CpEACTBA JESITENBbHOCTH, OCYILIECTBIATh CaMOKOHTPOJb U
CaMOOLICHKY JICHCTBHIA:

WCIOJIb30BaHNWE MeTo0B nuddepeHrpoBaHHON paboOThl ¢ O0y4YalOUIMMUCS: TMOBTOPEHHE,
aHAIM3 W YCTPaHEHHWE OINMMOOK, pa3paboTka ¥ BBINOJHEHHE HEOOXOIMMOTO MHHHMYMa
3alaHui s JTUKBUJAIMN UHIWBUIYaJbHBIX MPOOENOB, cUCTEMaTU3allls WHIANBUIYaIbHbIX
3a/laHui ¥ pa3BUBAIOIINX YIIPa)KHEHUMH;

JIOTIOTHUTEIHHOE HHCTPYKTUPOBAHUE B X0/1€ YUeOHOU AESITeIbHOCTH;

CTHUMYJIUpOBaHHE Y4eOHOW AESTEIBHOCTH: MOOIIPEHHE, CUTYallUsl yclexa, MoOyXIeHHe K
aKTUBHOMY T PYZY, SMOIIMOHAIBHBIA KOMGDOPT, 10OPOKENATEIBHOCTh Ha YPOKE;
WCIIOJIb30BAaHUsl CIELUANbHBIX TPUEMOB M CpPEACTB OOy4YEHMs, NPUEMOB aHaIU3a H
Mpe3eHTAIlH TeKCTOBOTO MaTepuaja, 00eCIeUMBAIOIINX peaTn3aliio0 METoa «OO0XOMIHBIX
MyTei», KOPPEKIIMOHHOTO BO3/IEUCTBUS HA PEUYEBYIO JI€ATEIbHOCTD, MIOBBIILIEHUE KOHTPOJIS 3a
YCTHOM Y IIUCbMEHHOU PEYBIO.

OOyuarommecss ¢ TSDKEIBIME HApYHICHUSMH PEYH H3-32 OCOOCHHOCTEH CBOETO pPEveBOro,
MO3HABATEIHPHOTO U JIMYHOCTHOTO Pa3BUTHUS HYXKIAIOTCA B CYIIECTBEHHOW aJamnTaliu
nporpamMmbl 1o xuMmud. OcBoeHHE ydeOHOTO MaTepuana BeneTcst AUQQepeHIMPOBaHHO C
BKIJIFOUEHUEM D3JIEMEHTOB KOPPEKLIMOHHO-PAa3BUBAIOLINX TEXHOJIOTH, OCHOBAaHHBIX Ha
MPUHLNIAX YCWICHHS NPAKTHUYECKOW HalpaBiICHHOCTH M3y4yaeMOro MaTepHalia; ornopbl Ha
KM3HEHHBIA OMNBIT OOYYaOLIUXCS; OPUEHTALlMM Ha BHYTPEHHHE CBSI3U B COJCpIKAHUU
M3y4aeMoro MaTepuaja Kak B paMKax OJIHOTO NpeaMeTa, TaK U MEXIy IpeIMETaMu;
HE0O0XOAMMOCTH U IOCTATOYHOCTH B ONpeAEICHH 00bEMA H3y4yaeMOI0 MaTepraa; BBEACHUS
B CojAepXKaHME YYeOHBIX NPOrpaMM KOPPEKLHMOHHBIX 3aJaHHM, MpelycMaTpUBAIOIIUX
AKTHUBU3ALMIO [I03HABATEIBLHOU JEATEIBHOCTH.

OcHoBHast popMa opraHu3aly yueOHOro 3aHATHS: ypok. Vcnonp3yloTcss HHAUBUAYaIbHbIE,
IPYIIOBbIE, UHAUBUYaIbHO-TPYIIIOBbIE, (PPOHTAIBHBIC BUJIBI PAOOTHI.

OCHOBHBIM THIIOM ypOKa SIBJISIETCSI KOMOMHUPOBAHHBIM.

Mecto yqeﬁﬂoro npeamMera «XHuMHS» B y‘leﬁHOM InJIaHe

B cootBerctBun ¢ @enepasbHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTI'0 0011ero 00pazoBaHusl y4eOHBIN MpeaMeT «XUMUs» SBIIETCS 00s3aTeNbHBIM IS
m3yuenus. CojaepkaHue ydeOHOTO MpeameTa «XuMus», npeacraBieHHoe B [IpumepHoit
paboueii mporpamme, coorBercTByeT OI'OC OOO, IIpumepHOoit 0CHOBHOM 00pa3oBaTENbHOM
IIporpaMMe OCHOBHOT'O O0IIET0 00pa30BaHUs.

B mpenenax omHOro kiacca MOCIEAOBAaTENbHOCTh M3YYEHHMS TEM, IIPEJICTaBICHHBIX B
CoJIep KaHUU KaXKAO0ro Kjlacca, MOXKET BapbHUpPOBATHCSI.

B cucreme oOmiero o6pazoBanus «XuUMHs» MPU3HAHA 0053aTEIbHBIM YU€OHBIM MIPEIMETOM,
KOTOpPBIH BXOJIUT B COCTaB IpeIMETHOIU 001acTH «EcTecTBEHHO-HayYHbIE PEIMETHI».



Y4eOHBIM MJTaHOM Ha €€ u3ydeHne O0TBeIeHO 136 yaeOHbBIX YacoB — 10 2 4 B He/IeNI0 B 8 11 9
KJIaCCaX COOTBETCTBEHHO.
Pabouas mporpamma pa3paborana Ha ocHOBe [IpuMepHOI MporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanusi 1o XuUMHHU aBTOpcKoil mporpammel O.C. ['abGpuensiHa, COOTBETCTBYIOLICH
@denepanibHOMY KOMIIOHEHTY TOCYJAapCTBEHHOI'O CTaHAapTa o0miero o0pa3oBaHus H
JOMyIeHHOM MuHucTepcTBOM 00pa3zoBanus U Hayku Poccuiickoit @enepauuu. (I'abpuensn
O.C. IIporpamma kypca xumun 17151 8-11 kmaccoB obmieo0pazoBarenbHbIX yupexaeHuit /O.C.
l'abpuenssn. — 2-e  wu3n., mepepad. u  gom. — M. Jlpoda,  2005.)
CBs3b ¢ NIporpaMMoii BOCIUTAHUSA
® YCTAHABIIMBAThH JOBEPUTEIIbHbIE OTHOUIEHHMM MEXIYy YUHUTEIEM U YYEHHUKaMH,
CIOCOOCTBYIONINX TO3UTUBHOMY BOCIPHSTHIO YyYaIllUMHUCS TpeOOBaHWN M TIPOCHO
YUUTENsl, aKTUBU3ALUHU UX TIO3HABATEIBbHOM J€ATEIbHOCTH;

e 100YyX/aTh NIKOJBHUKOB COOJIOAATh HAa YpOKE OOIIECTIPUHATHIE HOPMBI MOBEACHHUS,
npaBuiIa OOIIEHHUS CO CTAPIIUMU (YUUTEISIMH) M CBEPCTHUKAMU (IIKOJIBHUKAMH);

® [IPUBJICKATh BHUMAHUE IIKOJIBHUKOB K IEHHOCTHOMY acCHEKTy M3y4aeMbIX HAa YpOKE
SIBJICHUW, OPTaHU30BBIBATH PAOOTy JeTel ¢ COIMAIBHO 3HAYUMOW WH(popMarumein —
00cCyXaTh, BRICKAa3bIBaTh MHEHHE,

® CIIOJIB30BAaTh BOCHMTATEIbHBIE BO3MOYKHOCTH COJEp)KaHUS Y4eOHOro Ipeamera
yepe3 IEMOHCTPALUIO IeTSM MIPUMEPOB OTBETCTBEHHOI'O, IPAaXKAaHCKOTO MOBEACHMS,
IPOSIBIICHUS YEJIOBEKOJIIO0HS U JOOPOCEpACUHOCTH;

® CII0COOCTBOBATh HpO(I)eCCI/IOHaJ'H)HOMy CaMOOIIPECACIICHNUIO IKOJIbHUKOB

® TPUMEHSTHh HA YPOKE HMHTEPAKTUBHBIC (OPMBI PabOTHI: MHTEIJICKTYAIbHBIE WIPHI,
JTUIaKTUYECKUN TeaTp, AMCKYCCUHU, pabOThI B apax u 1p.;

® OpraHM30BBIBATH MIE(PCTBO MOTUBHUPOBAHHBIX M SPYAMPOBAHHBIX YYAIIMXCS HAJ HX
HEYCIEBAIOIIKUMH OJHOKIACCHUKAMU;

® UCMOJB30BAaHHE KPACBEIUECKOr0 MaTepHasia NMPU HAMOJHEHWH YPOKa M JOMAIIHUX
3aJITaHUN

® HWHHUIOUHUPOBATE U NOAACPNKHUBATH HCCICAOBATCIIBCKYIO U INPOCKTHYIO OCATCIBHOCTD
ITKOJIBHHUKOB

e OpraHu3anus OOIICHHUSI
e (opmupoBaTh W pa3BUBATh HABBIKHU, 3HAHUS O 3[I0POBOM 00pa3e KU3HU
® AKTUBU3UPOBATH [TO3HABATEIHHYIO AKTHBHOCTb

® JIOKa3bIBaTh O6y‘-IaIOHII/IMC$I CBiA3b ImpeaMeTa C HCTOpHCﬁ U HOPaAKTUYCCKUM
IIPUMCHCHHUEM B JKU3HU

® Hay4YuTh YYaIIUXCs aHAJIU3UPOBATh, CPABHUBATH, KOHKPETU3UPOBATH U MPEJICTABIIATH
00pa3HO BEJIWYUHEI U (DAKTHI, OTHOCSAIIHECS K SKOHOMHUYECKUM SIBJICHUSM, SBICHUSIM
COLIMAJILHOM M OOIICCTBEHHON »KU3HH.
COJIEPKAHUE YYEBHOI'O ITIPEIMETA «XUMMSI»
8 KUIIACC
IlepBoHaYabHbIe XUMUYECKHE MOHSITHS
[Ipenmet xumun. Ponp XuMuu B kU3HH 4YenoBeKa. Tena u BeniecTsa. GU3MUYECKUE CBOMCTBA
BEIECTB. ATperaTHoe cocTosiHue BemniecTB. [IoHATHE 0 MeTOaX MMO3HAHMS B XUMUU. XUMUS B
cucteme Hayk. YucTtele BemecTBa u cmecu. CriocoObl pazeneHus cMecei.
ATOMBI U MOJIEKYJIbI. XUMUYECKHE JIeMEHThl. CUMBOJIBI XMMHUYECKUX A1eMeHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
Xumuueckast popmyna. BaeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOCHUTENbHAsT aToMHas Macca. OTHOCUTENbHAsT MOJICKYJIsIpHAasi Macca.
MaccoBas 10J19 XMMHYECKOr'0 3JIEMEHTA B COEIUHEHNH.



®OuU3NYEeCKMe W XHUMHUYECKHE SIBICHUS. XHUMUYECKas peakuuss W €€ NPU3HAKH. 3aKOH
COXpAaHEHHMS MacChl BEIIECTB. XUMHUYECKHE YypaBHeHHs. Kiaccupukanus XUMHUYECKUX
peakiuii (CoOeIMHEHNs, Pa3I0KEeHHsI, 3aMEIICHHS, OOMEHA).

XUMHUYECKUI HIKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, C mpaBUiIaMu pabOThl B
naboparopur W TpuéMamMu oOpaimieHus ¢ J1abopaTOpHBIM O0OpPYIOBaHHWEM; H3YyYCHHE U
omucaHue (PU3UYECKUX CBOWUCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB; HaOIIOACHHE
¢u3nueckux (IUIaBieHUWE BOCKA, TasHUE JIbJa, PacTUpaHHE caxapa B CTYIKE, KUIEHHE U
KOHJICHCAIIHMsI BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYU, MPOKAIMBAHUE MEIHOU MPOBOJIOKH,
B3aMMOJICHICTBHE Mejla ¢ KHCIIOTOW) SBJIEHWW, HAONIOJCHHE | OIMCAaHWe TPHU3HAKOB
MPOTEKAHUS XUMUYECKUX PeaKIui (pa3ioKeHHe caxapa, B3auMOIeUCTBUE CEPHOUN KUCIIOTHI ¢
xjopuoM Oapusi, paznoxkenue ruapokcuna menu(ll) mpu HarpeBanuu, B3auMoeiicTBHE
xenesa ¢ pactBopom comu Meau(Il)); uzyuenue cnocoOoB pasaeneHus cMecei (C MOMOIIBIO
MarHuta, (UIbTPOBAaHUE, BbIMAPUBAHHE, IUCTWUIALMS, XpomaTorpadus), MpoBeIcHHUE
OUYMCTKM TIOBAPEHHOW COJM;, HAONIOJICHHE W OIMHCAHUE PE3YJIbTaTOB MPOBEJCHUS OIIbITA,
WUTFOCTPUPYIOLIETO  3aKOH  COXPAaHEHWs  MacChl;  CO3/JaHHE  MOJEJIEH  MOJIEKYN
(IapocTep;KHEBBIX).

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Boznyx — cmeck razos. CocrtaB Bo3nyxa. Kucimopoax — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoga B mpupone, (pusmueckne U XUMHUYECKHE CBOICTBa (peakiuu
ropeausi). Oxcunapl. Ilpumenenue kuciopoma. CnocoObl TMONyYeHHs KHCIOpoAa B
naboparopun U TnpomblluieHHOCTU. KpyroBopor kucnopoga B mpupoae. O3oH —
IIOTPONHAS MOIU(UKAIUS KHCIIOPOa.

TernoBoit 3¢pdeKkT XUMUYECKOW peaklud, TEePMOXUMHYECKHE YypaBHEHHUS, OK30- H
SHAOTEPMHUYECKHE pPEaKIUU. TOMIMBO: yrojib M METaH. 3arpsi3HEHUE BO3J/lyXa, YCWICHHE
napHUKOBOTO 3 (deKTa, pazpylieHrne 030HOBOTO CIIOS.

Bonmopon — anemeHT 1 mpocToe BeniecTBo. HaxoxxaeHne Bogopoaa B mpupoie, Gu3nuecKue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI monydeHus. Kucinotsl u conu.

KonunuecTto BenecTBa. Mosnb. Mosnsipaast Mmacca. 3akoH ABoraipo. MossipHbIil 00bEM ra3oB.
Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHBIE U
HEHACBIIIEHHBIE PACTBOPBL. Pacmeopumocmsb geugecma 6 6ooe (Kypcusom 0603nauen yueonwiti
mamepuan, KOMOPbIL U3YYAemCsl, HO He BbIHOCUMCS HA NPOMENCYMOYHYIO U UMO208)I0
ammecmayuio). MaccoBass 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJBL.
OcHoBanust. Poib pacTBOpOB B IpHUPOJIE U B KU3HU YesloBeka. KpyroBopot Bojbl B IPUPOJIE.
3arpsi3HeHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus nHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamusi OKCHIOB:
cojeoOpasyrone (OCHOBHBIE, KHCIOTHBIe, aM(OTepHbIE) U  HecoJeoOpa3yrolue.
Homenknatypa OKcHAOB (MeXIyHapoaHas W TpuBHaNIbHAs). DU3HUYECKHE W XUMHUYECKUE
cBolicTBa OKCUA0B. [lomyyeHue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMN: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHOBaHMI (MeXAyHapoJHas U TpuBUaIbHasA). PU3NYECKUE U XUMHUECKUE
cBoiicTBa OCHOBaHMH. [loryueHne ocHOBaHHMI.

Kucnorel. Knaccudukamuss kucnor. HomeHknatypa KucinoT (MEXIYHApOAHAS W
TpuBUaiabHas). OU3NYECKHE M XUMUYECKUE CBOMCTBA KUCIIOT. Psij akTuBHOCTH MeTaiioB H.
H. bekerosa. IlomydyeHnue KUcior.

Comu. Homenkinatypa comneit (MeXayHapoaHasi U TpUBHAIIbHAS ). DU3nUecKkne 1 XUMUYECKHE
cBorictBa conel. [lomydyenue coseid. ['eneTndeckas CBsA3b MEXAY KJIaCCAMU HEOPraHUYECKUX
COCIUHEHUN.

XUMUYECKUI 3KCIIEPUMEHT: KAUYECTBEHHOE OIPEIEICHUE COACPKAHMSI KUCIOPOAA B BO31YXE;
MoJIyueHue, coOupaHue, pacro3HaBaHHME W HM3Yy4EHUE CBOWCTB KHUCJIOpOJa; HaOIro[eHHE
B3aMMO/ICHCTBHUS BEIIECTB C KUCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHUS U MPEKPAILICHUS TOPEHUS
(moxapa); o3HaKOMJIEHHME ¢ O0pa3llaMM OKCHJIOB M OINHMCAaHHWE HUX CBOWCTB; MOJYy4YEHHUE,



cobupaHue, pacro3HaBaHHUE W HW3YYCHHE CBOWCTB BOJIOpOJa (TOpeHHue); B3auMOJCHCTBHE
Bogopoja ¢ okcugoM menu(Il) (Bo3aMOKHO MCTIOIB30BaHUE BUACOMATEPHATIOB); HAOIIOICHIE
0o0pa3LoB BEIIECTB KOJIMYECTBOM 1 MOJb; HCClieoBaHHUE OCOOCHHOCTEH pacTBOPEHUs
BEIIECTB C PA3JIU4YHONM PACTBOPUMOCTBIO; IIPUIOTOBIECHUE DPACTBOPOB C OIPEACIEHHOU
MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHE BOJIbI C METAJUIaMH (HaTpUEM U
KaJbI[ueM) (BO3MOYKHO HCIIOJIb30BAHKUE BUICOMATEPHUAIIOB); ONPEIEICHIE PACTBOPOB KHCIOT
U 1IeJIouel ¢ MOMOIIBI0 UHIUKATOPOB; MCCiel0BaHUE 00pa3l0B HEOPTaHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB; HAOIIOICHHE U3MEHEHHS OKPACKH HHIIUKATOPOB B PACTBOPAX KHUCIOT U
nienovei; n3yuenue B3aumoaecteus okcuna meau(Il) ¢ pactBopom cepHOt KUCIOTHI, KUCIOT
C METaUlaMM, pPEaKUUd HEUTpaJM3aluy; IIOJIydeHHE HEpacCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOIO MeTajula APYTMM M3 PacTBOpa COJM; PEIICHHE HKCIIEPUMEHTAIbHBIX
3a7a4 1o Teme «BakHellne KjIacChl HEOPraHUYECKUX COETUHEHUIN.

IMepuoanyeckuii 3akon u Ilepumoamyeckass cucrema xummuyeckux iemenros . H.
MenpeJieeBa. Crtpoenue aToMoB.XUMHYeCKast CBSI3b. OxkucauTebHO-
BOCCTAHOBHUTEJIbHbIE peaKIIUuN

[lepBbie MONBITKH KIacCHU(PHUKAIIMN XUMUYECKUX dJIEMEHTOB. [IOHATHE O Tpymmax CXOMHBIX
9JIEMEHTOB (ILEJTOYHbIE M IIEJIOYHO3EMENbHbIE METasllbl, TajoreHbl, HMHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yloT aM(OTepHBIE OKCUIBI M THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepuogmueckas cucrema xumuueckux osnementoB J[. W
MenpeneeBa. KopoTkonepruoanass u ITMHHONIEpUOAHAST (opMbl [IepruoIuvecKkoil CHUCTEMBI
xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuoasl u rpynnel. OU3NYECKH CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIILI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX siaep. M3oronsl. DinekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX
o0oyouek aToMoB mepBbix 20 xuMUYeckux 3yeMeHToB llepuommueckoit cucremsr J[. U.
MengeneeBa. XapakKTepuCTHKa XHMMHUYECKOTO JJIEMEHTa 10 €ro IOJOXKEHHUIO B
[lepnonnueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS Pajhyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO T'pynmnaM u nepuojam. 3HadueHue [lepuoandeckoro 3akoHa u
[lepuonnueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB AJI pa3BUTHUS Hayku U npaktuku. J[. .
MeHneneeB — y4€HBIN U TPaXKAaHUH.

Xumuueckas CBS3b. KoBaneHnrtHas (momnsipHas u HEMOJISIpHASA ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIeMEHTOB. MloHHasI CBSI3b.

Crenensb okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel okucaeHus u
BoccTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OSKCIEPUMEHT: H3y4eHHEe OO0pa3IOB BEIIECTB METAUIOB U HEMETaJUIOB;
B3aMMOJICHCTBHE THAPOKCHIA ITMHKA C PACTBOPAMH KUCJIOT U IIEJIOYEH; TPOBEICHNUE OIBITOB,
WUTIOCTPUPYIOLIUX TIPHUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluuil (ropeHwue,
pEeaKIu pa3ioKEHUs, COSTUHEHUS ).

MexnpeaMeTHbIE CBSI3H

Peann3anus MeXINpeaMETHBIX CBS3€M NPHU M3YYEHHH XMMHMHM B 8 KJIACCE OCYIIECTBISETCS
4yepe3 HCIONIb30BaHUWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHA, TaK W TIOHATHUH,
ABJISIFOLUXCS] CACTEMHBIMU JUJISL OT/IE€IIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.
OOmmure ecTeCTBEHHO-HAYYHBIC MOHITHS: HAYYHBIN (DaKT, TUIOTE3a, TEOpHs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccuukanus, MepuoJIUYHOCTb, HAOIIOJCHHE, IKCIEPUMEHT, MOJECIMPOBaHUE,
HU3MEPEHUE, MOJIETb, SIBJICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
PaaNOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUSCKHUNA 3apsl, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, (pU3nvecKkue BEINUMHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TIIaHETHI,
3BE351, ConHIIE.

buonorus: hborocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEPAJIbI, TOPHBIE MTOPOJIBI, TTOJIE3HBIE NCKOTIAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



9 KVIACC

BemecTBo M XUMHYecKas peakuusi

Ilepuonnueckuin 3akoH. llepuommueckas cucrema xumuyeckux osnemenros /[ .
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHYECKHX
9JIEMEHTOB NEPBBIX TPEX NMEPUOJOB, Kalus, KaJIbLUI U UX COCJUHEHUH B COOTBETCTBHM C
II0JIO’KEHHUEM DJIEMEHTOB B llepnondeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XMMHUYECKOH CBsA3M. THIBI KPUCTAIIIMYECKUX PpEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAJUIMYECKOW PEMIETKM M BHJIa XUMHYECKOU
CBS3U.

Knaccudukanus W HOMEHKIaTypa HEOPraHMYECKHMX BEIIECTB (MEXIyHapoAHas U
TpPUBHAJIbHAS). XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCSA K pPa3IMYHBIM Kjlaccam
HEOPraHUYECKUX COCUHEHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEUIECTB.
Knaccudukanus XMMHYECKHX pEeakIMid MO Pa3IMYHbIM MpU3HAKaM (IO YUCIY U COCTaBY
YUYaCTBYIOIIMX B PEAKLUHU BEILECTB, MO TEIIOBOMY 3(P(EKTy, Mo H3MEHEHHIO CTeNeHeH
OKUCJICHUS] XUMHYECKUX IJIEMEHTOB, 10 00PaTUMOCTH, M0 YYACTHIO KaTaln3aTopa). JK30- U
SHAOTEPMHUUYECKHUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUS.

[lonsitue o ckopoctn xumuueckoi peakuuu. IloHsTe 00 00paTUMBIX M HEOOPATUMBIX
XMMHUUYECKUX peakuusax. [IoHsATHE O TOMOTE€HHBIX M T€TEPOreHHBIX peakuusx. [lonamue o
Xumuueckom paerosecuu. DPakmopwvl, 6auAlowUe HA CKOPOCMb XUMUYECKOU peakyuu u
NOJ0JICEHUE XUMUYUECKO20 PABHOBECUSL.

OKHCIANTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUU, JJIEKTPOHHBIA OalaHC  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHOMN peakuuu. COCcTaBlIeHUE YPaBHEHUM OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 21IEKTPONUTUYECKON AMCCOLMALMH. DJIEKTPOIMTHI U HEDIEKTPOIUTHL. KaTHOHBI,
aQHUOHBI. MexaHM3M JHMCCOIMALMM BEUIECTB C PA3IMYHBIMU BUIAMH XUMHUYECKOW CBS3H.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0bIe 3JEKTPOIUTHI.

Peaknuu monHoro oOMeHa. YcoBHsI MPOTEKAHUS PEAKUUN MOHHOTO OOMEHA, MOJHBIE U
COKpaIEHHBIE MOHHBIE YPaBHEHMs peakiuil. CBOMCTBA KUCIOT, OCHOBAHMN U COJIEU B CBETE
MPEICTaBICHUH 00 AIIEKTPOIMTUYECKON nuccoruanui. KadecTBeHHbIE peakid Ha HOHBI
Ilonamue o eudpoause coneii.

XHAMHMYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAJUIMYECKUX PpEmETOK
HEOPTraHMYECKHUX BEIIeCTB — METaNIOB M HeMeTaioB (rpadura W anmasa), CIOXKHBIX
BELIECTB (XJI0pHUIa HATPHUsl); UCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakluu oT
BO3JCHCTBUS PA3NMYHBIX (DAKTOPOB; HCCIEIOBAHUE DSJIEKTPONPOBOAHOCTH PACTBOPOB
BEIIECTB, MpoIecca AUCCOIMAIMM KHUCIOT, IIeio4Yeil U coyiell (BO3MOXKHO HCHOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); IPOBEIEHHUE OIIBITOB, MJUIIOCTPUPYIOLINX IPU3HAKH IPOTEKAHMSI pEaKLUM
HOHHOTO OoOMeHa (oOpa3oBaHHME OCajKa, BBIJECIECHHE ra3a, oOpa3oBaHHE BObI); OIBITOB,
WUIIOCTPUPYIOLIMX IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakUuil (TOpeHue,
peakluu pa3ioKeHus, COEIUHEHUS ); pacllo3HaBaHHE HEOPTaHWYECKUX BEIIECTB C TTOMOIIBIO
KAaueCTBEHHBIX PEaKIMi HAa MOHBI; PELICHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeraJibl M MX coeJUHEHUS

OOm1as xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTEIICHH
okucineHus. CTpoeHue M (U3UYECKHE CBOMCTBA IPOCTBIX BEUIECTB — TaJIONEHOB.
XUMUYECKUE CBOMCTBA Ha MPUMEpPE XJIOpa (B3aUMOJEHCTBUE C METAJJIAMH, HEMETAJUIAMH,
menouamu).  XsopoBogoposa. CoisiHas KHCJIOTa, XHMHUYECKHE CBOWMCTBA, IOJy4YeHHUE,
npuMeHeHue. JlercTBue XJopa M XJIOpOBOJOPOJa Ha OpraHu3M uejoBeka. Bakuenmue
XJIOPHU/IBI U UX HAXO0XKICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka »djeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHBIC CTEIICHU OKUCIICHMS.

Crpoenne u Gpu3NUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M Cephbl. AJIJIOTPOITHBIE
MOJU(UKAMKY KUCIOpOJa U cepbl. XUMHUECKUe cBoicTBa cepbl. CepoBOAOPOA, CTPOCHHUE,



¢usznueckue U XuMU4eckue cBoicTBa. OKCUABI cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX
okcuoB. CepHast KUCIIOTa, PU3NUECKUE U XUMUUECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS
Kjlacca KUCIOT U crenuduyeckue). XUMUYECKUE pPEaKIUH, JieKallhue B OCHOBE
MPOMBIIIICHHOTO crocoba moiydyeHus cepHoil Kucinotbl. [Ipumenenune. Comu cepHOM
KHCIIOTBI, KaYeCTBEHHAsl peaklus Ha cynb(aT-uoH. Haxoxnenue cepsl u €€ coelMHEHUN B
npupose. XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH Cpelibl COEAUHEHUSIMU CEPBI (KUCIOTHBIE
JOKIH, 3arpsiI3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHHUS.

A30T, pactipocTpaHeHHe B IPUPo/Ie, (hu3nueckne U XuMuueckue cBoiictsa. Kpyrosopor azora
B Iipupojie. AMMHUAK, €ro pU3NYecKue U XUMHUYECKHUE CBOWCTBA, MOIYYeHUE U IPUMEHEHHE.
Comu amMmoHus, UX (U3MYECKHEe M XUMHYECKHE CBOWCTBa, npuMeHeHHe. KauecTBeHHas
peakiiys Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, e€ MojaydeHue, Gu3nueckrue U XMMHUUECKHe
cBoiicTBa (0OIIME Kak MpeICTaBUTENS Kiacca KUCIOT U cnenuduyeckue). Vcnonbp3oBanue
HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPAJIbHBIX YA00peHU. X UMUYECKOe 3arps3HeHHe
OKpYKaIOIe! Cpeibl COEUHEHUSIMH a30Ta (KUCIOTHBIE 10KIU, 3arpsI3HEHUE BO3/1yXa, T0UBbI
1 BOJOEMOB).

®ocdop, amnorponHsie Monudpukamun ¢ocdopa, ¢uzNUecKHe U XMMUYECKHE CBOWMCTBA.
Oxkcun  docdopa(V) u dochopHas kuciaora, (GU3NUECKHE W XUMHUYECKHE CBOMCTBA,
nony4yenue. VMcnons3zoBanue ¢pochaToB B kKauecTBe MUHEPAIBHBIX YIOOPEHH.

O6mas xapaktepucThka 3ieMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKHUCIICHUS.

Yrnepon, amioTponHble MOAM(PHUKAINK, PacHpOCTpaHEHUE B MPUPOJE, (PHU3UYECKHEe WU
XUMHUecKHe cBoiicTBa. Ancop6uus. Kpyrosoport yriepona B mpupoae. OKkcuabl yriaepoaa, ux
¢u3nueckue M XUMHUYECKHE CBOMNCTBa, NEHCTBUE HA KHUBBIC OPraHHU3MBI, MOJIYYCHHE H
MpUMEHEeHHe. JKOJIOTHYECKHe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona(lV); runoresa
rJ100aIbHOTO MOTEIJICHHS KIUMaTa; MapHUKOBBIN 2 dekT. YroapHas KUCIOTa U €€ CONU, UX
¢u3nvecKre U XUMHUECKUE CBOMCTBA, TIOJTyYeHUE U TpUMeHeHne. KauecTBeHHAst peakiys Ha
kapOoHaT-uoHbl. Vcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H
CEJIbCKOM XO35IHCTBE.

[lepBoHayanbHble TOHATHA OO0 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHMSX YTiepona
(MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJIMIEPUH, YKCYCHasl KucioTa). Mx cocmas u
xumuueckoe cmpoeHue. IloHATHE O OMOJOTMYECKM Ba)KHBIX BEILECTBAX: JKUpaX, OElIKax,
yIieBoJlax — M UX POJIM B JKU3HU 4YelloBeKa. Mamepuanvnoe eOUHCMBO Op2aHU4ecKux u
Heop2aHu4eckux coeOUHeHUl.

Kpemuuii, ero pusnyeckue u XuMHU4eCKHE CBOWCTBA, MOTydYeHue U puMeHeHne. CoeAMHeHUS
KpeMHHUA B ipupoae. O6mue npeacrapieHus 00 okcuae kpemMuusi(IV) u kpeMHHEBOH KucoTe.
CunukaTel, WX WCIONB30BaHUE B OBITY, MEIUIMHE, NPOMBINIIEHHOCTH. Baoicheliwue
cmpoumesnbHble MAMepuanbl: Kepamuxda, Cmekio, yemenm, bemo, scene30oemon. Ilpobaemovi
0e30nacHo2o UCnoNb308AHUS CMPOUMETILHBIX MAMEPUATIO8 8 NOBCEOHEBHOLL HCUSHUL.
XUMHUYECKUH SKCIIEPUMEHT: N3yueHHE 00pa31i0B HEOPraHMYECKUX BELIECTB, CBOWCTB COMISTHON
KHCJIOTBI; TIPOBE/ICHUE KAUECTBEHHBIX PEAKIMI Ha XJIOPHUI-UOHBI U HAOI0IC€HUE TIPU3HAKOB
UX MPOTEKaHMsI; OIBITHI, OTPAXKAIOIUE PU3NUECKUE M XUMHUUECKUE CBOMCTBA raJIOTEHOB U MX
coeIMHEHUH (BO3MOXHO KCIIOJB30BaHUE BHEOMATEPHAIIOB); O3HAKOMJICHHE C OOpasamu
XJIOPU/I0B (TaJIOTEHHUIOB); O3HAKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOYKHO
WCIIOIB30BaHUE BHUICOMATEPHAIIOB); HAOMIOIEHUE TIpollecca OOyrIMBaHUSA caxapa I0f
JEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIJIOTBI, HM3Y4CHHE XHMHYECKUX CBOMCTB
pa30aBIICHHONW CEPHOW KHCIIOTHI, MPOBEJCHUE KAYECTBEHHON peakIuu Ha Cyiab(aT-uoH U
HaOI0ZIeHe TpU3HaKa e€ MPOTEKaHus; O3HAKOMJIEHHE ¢ (PU3MUYECKMMH CBOMCTBaMU a30Ta,
dochopa n ux coeauHeHUN (BO3MOXKHO HKCIIOJB30BaHHE BHJICOMATEPHAIIOB), 0Opa3laMu
a30THBIX B QochopHBIX ymOOpeHUi; MmoiiyueHue, COOUpaHue, Paclo3HaBaHUE U M3yUEHUE
CBOICTB aMMHMaKa; MpOBEJeHNE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUA U (ochaT-uoH u



W3y4eHUE MPU3HAKOB MX IPOTEKAaHWs, B3aHMMOJEUCTBUE KOHLUEHTPUPOBAHHOW Aa30THOU
KHUCJIOTBI C MEAbI0 (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEpPUAJIOB); M3YUYECHHUE MoOjeel
KpUCTAINIMYECKUX PemETOK anmasza, rpadura, QymnepeHa; 03HAKOMIIEHHE C IPOLECCOM
azcopOLuu PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM M YCTPOHCTBOM MPOTUBOTra3a;
MoJIyueHue, coOMpaHue, paclo3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKUCIIOro ra3a; IpoBeAeHHE
KAueCTBEHHBIX pEaKIMil Ha KapOOHAT- M CHIMKAT-MOHBI M M3yYeHHE MPHU3HAKOB HUX
MIPOTEKAHUs; O3HAKOMJIEHWE C NPOAYKLIMEH CWIMKATHOM IPOMBIIUICHHOCTH; PpEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxkHele HeMeTauibl U UX COSIUHEHUS».
MeTa/uibl M UX COeTUHEHUS

OO01mas XxapaKTepUCTHKa XUMUYECKUX FJIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TMOJIOKCHHUS
B Ilepuoauueckoil cucreme xumudeckux 3memMeHToB . M. MenaeneeBa u CTpoeHHsI aTOMOB.
Crpoenue metaiioB. Mertamnueckasi CBsI3b U METAJUIMYECKAsl KPUCTAJUTMUECKasi pelIETKa.
DJIEKTPOXUMHUYECKUN Pl HaNpsOKEHU MeTauioB. DU3MUYEcKMe W XMMUYECKHE CBOWMCTBA
MertaoB. OOmme cmocoObl TonydeHuss MeTaioB. [loHSATHE O KOpPpO3WU METaIOB,
OCHOBHBIE CHOCOOBI 3alUThl UX OT Koppo3uu. CrutaBel (CTadb, YyryH, TIOPATIOMUHHIM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MTPOMBIIIJICHHOCTH.

[I{erounble MeTaUIbL: TTOJIOXKEHUE B [leproguyeckoii cucteMe xuMuyeckux snemeHtos /[, 1.
MeHeneeBa; CTpOCHHE MX aTOMOB; HaxoxjaeHUe B mpupoje. Ousnmyeckue U XMMHUYECKUE
cBoiicTBa (Ha mpuMmepe HaTpus U Kamus). OKCHUABI M THUAPOKCHIBI HATPUS U KaJHs.
[IpuMeHeHHE MIETOYHBIX METAIIOB U UX COEUHEHHIA.

[I{erouHO3€EMENbHBIE METAJIJIBI MATHUN M KaJIbLIMWA: MojokeHue B Ilepuoanyeckoit cucreme
xuMH4ueckux aemMeHToB /. 1. Menzaeneesa; cTpoeHre UX aTOMOB; HaX0XJAEHUE B IIPUPOJIE.
Puznueckre U XMMUYECKUE CBOWCTBA MarHus M Kajblus. BaxkHelne coeIuHEeHNs KanbIusa
(oxcup, rugpokcu, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuii: nonoxenue B Ilepmonnueckoil cucteme xumuyeckux saementoB . H.
MeHneneeBa; CTpOeHHME aToma; HaxoxiacHue B mpupoae. DuU3MUECKHE U XUMUYECKHE
CBOICcTBa amOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUIA U THIPOKCHIA ATFOMUHHUSL.

Kenezo: nonoxenue B [lepuoanyueckoit cucteMe xumuueckux 3yemeHToB . . Menneneena;
CTPOEHHME aTOMa; HaxOXKJeHHE B mpupoje. Puznueckue U XMMHUYECKUE CBOMCTBA jKele3a.
Oxcuapl, runpokcusl u conu xxenesa(ll) u xenesa(lll), ux coctas, CBOMCTBA U TIOJTYYCHHE.
XUMUYECKUH HSKCHEPUMEHT: O3HAKOMIIEHHE C oO0pa3laMud METaUIOB W CIUIABOB, HX
(U3MYECKUMH CBOWCTBAMH, W3YYCHHE pE3YJIIbTATOB KOPPO3MH METALIOB (BO3MOXKHO
WCIIOJIb30BaHNE BUEOMATEPHANIOB), OCOOECHHOCTEH B3aMMOACHCTBHUS OKCHUIA KaIbLUA U
HaTpusi ¢ BOAOW (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHAJIOB); HMCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI, MpOLEcca TOPEHHs JKele3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpPHAJIOB); MPU3HAKOB MPOTCKAHWS KAYECTBEHHBIX PEAKIMii Ha HWOHBI (MarHusi,
KanbIus, amoMuHud, 1uHKa, xene3a(ll) u sxenesa(lll), meau(Il)); nabmrogenue u onrcanue
MPOIIECCOB OKpAIllMBaHUs TIUIAMCHM HMOHAMHM HATpHs, Kaluid M Kalblus (BO3MOXXHO
WCIIONIb30BaHUE BUACOMATEPHANIOB); HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHUIA
AITIOMHUHMSI ¥ TUAPOKCHU/IA IIMHKA;, PEIIICHNUE YKCIIEPUMEHTATBHBIX 3a7a4 1o Teme «Bakuenmme
METAJUIbl U UX COCITUHEHUS.

XuMHS H OKPYIKAI0LIAs cpeaa

HoBbie Matepuansl 1 TexHoJgoruu. BemecTBa u maTepualibl B IOBCEAHEBHOM KU3HH YEJIOBEKaA.
Xumus u 310poBbe. bezonacHoe MCrob30BaHUE BEIIECTB U XMMHUYECKHUX PEaKIHil B OBITY.
[lepBasgs moMomib HpU XUMHUYECKHX OXOrax M oTpaBieHUsX. OCHOBBI 3KOJOTMUYECKOU
rpaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKpY)Kalolleld cpenbl (MpenenbHas AO0MyCcTUMas
koHneHTpanus Bemiects — [1/1K). Pois XxuMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEM.
[IpuposiHble MCTOYHUKH YTJIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HEPTH), IPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIUIICHHOCTH.

XUMUYECKUI SKCHEPUMEHT: M3ydyeHrue o0paslioB MaTepuasioB (CTEKJIO, CIUIaBbl METAJIIOB,
MIOJINMEPHBIE MaTEPUAJIbl).

MexnpeaMeTHble CBSA3H



Peanu3anuss MeXIpeAMETHBIX CBSI3€M MPHU M3YYEHHH XMMHHM B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX NOHATHH, Tak M TOHSATHH,
ABJIAIOIIUXCS] CHCTEMHBIMH JUIL OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.
OO11e ecTeCTBEHHO-HAYYHbIE MOHATHUA: HAYyYHBIH (aKT, TUMOTe3a, 3aKOH, TEOpHUs, aHAJIHU3,
CHHTE3, Kiaccu(uKalus, NEepUOJAUYHOCTb, HAOIIOJEHUE, IKCIEPUMEHT, MOAEIUPOBAHUE,
U3MEpEeHUe, MOJIENb, IBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATEPHAIIBL.
@usuka: Marepus, aroM, DJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBL,
PaavoOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, IPOBOJAHMKH, IOIYIPOBOJHHKH,
IVRJIEKTPUKHU, (POTOIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBa, ras,
pacTBoOp, pPacTBOPHUMOCTb, KPHCTAJUTMUECKash pPEHIETKa, CIUIaBbl, (PU3MUECKUE BEITUYHHBI,
€IVHUILIBI U3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, ConHIIE.
Buonorusi: ¢orocuntes, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEpalIbHbIE YI0OpeHus,
MHUKPODJIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.
I'eorpadust: atmocdepa, ruapochepa, MUHEPaAJIbl, TOPHBIE MTOPO/BI, MOJIE3HbIE HCKONaeMbIe,
TOILIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

«XUMUS»

JIn4HOCTHBIE Pe3yJIbTAThI

JIN9HOCTHBIE PE3YyJbTaThl OCBOCHHUS TPOTPAaMMbI OCHOBHOTO OOIIEro 00pa3oBaHHS
JIOCTUTAIOTCS B X0J1¢ O0yUCHHSI XUMHUH B €IMHCTBE yUeOHOM M BOCIIUTATEILHOM JEATEIbHOCTH
Opranuzanud B COOTBETCTBUHM C TPAJAUIMOHHBIMH POCCHUUCKHMH COLMOKYILTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MPUHSATHIMU B OOINECTBE IMpaBUJIaMHU M HOpMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT IMpOIECCaM CaMOTIO3HAHUS, CAMOPA3BHTUS W COIUATA3AINH
o0yuaromuxcs.

JIM9HOCTHBIE PE3yNIBTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIC B YACTH:
Ilampuomuueckozo éocnumanus

1) IEHHOCTHOT'O OTHOMICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYCCKOMY M HAYIHOMY
HaCJe1I0, MOHNMAaHMs 3HAUYEHUS XMMHUYECKON HAyKHd B >KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHON HH(POPMAITUECH O IMepeIOBhIX JOCTHKCHHUSIX M OTKPBITHIX
MHPOBOH M OTE€YECTBEHHOM XUMUU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE
MHpa U 00IIEeCTBa;

I'pasxcoanckozo éocnumanus

2) TMpeACTaBIICHUS O COIMAIBHBIX HOpPMax M TPaBHJIAX MEKIUYHOCTHBIX OTHOIICHHN B
KOJUUIEKTHBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOU, Y4eOHO-
HCCIICIOBATCIIbCKON, TBOPYECKOH W JPYIHMX BHJAX JCATCIIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HO COBMECTHOM AESATENLHOCTU MPHU BBIMOJHEHUH YUEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBHIMOJIHCHHH XWMHWYCCKUX OKCIICPUMEHTOB, CO3JIaHUU YYCOHBIX IPOCKTOB,
CTpeMJICHHS K B3aMMOINOHMMAHUIO M B3aUMOIOMOIIM B TMpoOIEcce J3TOH yuyeOHOM
JESITSIIBHOCTH; TOTOBHOCTH OIICHUBATH CBOE IMOBEJCHUE M TOCTYIKH CBOWX TOBapHIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHUM MOCTYIIKOB;
Llennocmu nayunozo noznanus

3) MHUPOBO33PEHUYECKUX TMPEACTABICHUH O BEIIECTBE M XHUMHUYECKOW  peaKIHu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HaYKU M COCTABJISIFOIIUX OCHOBY JIJIS
MOHMMAHMUS CYIIHOCTH HAayYHOH KapTUHBI MHpPA; NPEACTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIBI, B3AMMOCBS3SIX YEJIOBEKA C IPUPOTHOM CpeIoid, O POJIr
XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEJIbLHBIX MOTHBOB, HAIPaBJICHHBIX Ha IOJYYECHHUE HOBBIX 3HAHUN IO XHUMHH,
HEO0OXOIUMBIX AJis1 00BSICHEHUS HAOIIOaeMbIX MPOIIECCOB U SIBJICHHUIA;

5) no3HaBaTenbHOM, HHPOPMAIIMOHHON W YUTATEIbCKOM KYJIBTYpPhl, B TOM YHCJIC HaBBIKOB
CaMOCTOSTENIEHOW PabOThl ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JUTEPATYPOU, TOCTYITHBIMH
TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;



6) uHTEpeca K OOyYEHHUIO W MO3HAHUIO, JTI0O03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOEKTHOH 1 CCIIe10BaTEIbCKON e TENLHOCTH, K 0CO3HAaHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHsI 00y4YeHHUs B lajbHEHILIeM;

Dopmuposanus Kyabmypbl 300p06bs

7) oco3HaHUS LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/10pOBbIO, YCTAaHOBKHU
Ha 3/0pOBBIA 00pa3 *KHU3HHU, OCO3HAHMS TOCIEICTBHA M HENPUSATUS BPEAHBIX NMPHUBBIYEK
(yrmoTpeOJieHus ajKoToJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIOJCHUS TPaBHII
0€3011aCHOCTH IIPU OOPALEHUN C XUMUYECKHMHU BEIIECTBAMH B OBITY M peaslbHOU KU3HU;
Tpyooeozo eocnumanus

8) nHTepeca K MPaKTUYECKOMY U3yUEHHIO MPodeccuil U Tpyaa pa3InyHOro poja, yBakeHHE K
TPYAy W pe3ylbTaTaM TPYJOBOW JAESITENbHOCTH, B TOM 4YHUCJIE HAa OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHOTO BBIOOpPAa WHAMBHUIYATbHOH TpaeKTOpUU
MPOJOJKEHHSI 00pa30BaHMs C YYETOM JIMUHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH,
00IIeCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEIIHOM MPO(pECCHOHAIBHON AEATEIHOCTH 1
pa3BUTHA HEOOXOIUMBIX YMEHUI; TOTOBHOCTh aIallTUPOBATHCA B MPO(PecCHOHAIBHOI cpee;
IKonozuueckozo 6ocnumanus

9) sKoNoruyYecKu 1eaecoo0pa3HOro OTHOLIEHUS K MPUPO/IE KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, IOHMMaHUs LIEHHOCTH 370pPOBOI0 U 0€30IacHOro 00pasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3MUECKOMY M TICUXHYECKOMY 3J0POBBIO,
OCO3HAHMS LIEHHOCTH COOJIOACHUS TpaBWJI 0€30MacHOro TOBEJACHHS MpH pabore C
BEIIECTBAMH, a TAKXKE B CUTYallUIX, YIPOKAIOIIKX 3J0POBBIO U KU3HU JIIO/ICH;

10) crocoOHOCTH NMPUMEHSTHh 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMHH, IS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON Cpe1oil, MOBBIIICHUS YPOBHS dKOJIOTUYECKOM
KYJIbTYPBI, 0CO3HAHUS TTI00AIEHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIEM U ITyTel UX peIIeHus
MOCPEJICTBOM METOJIOB XUMHUU;

11) SKOIOTMYECKOTrO MBIIUICHUS, YMEHHS PYKOBOACTBOBAaTbCS MM B IIO3HABATEIHHOM,
KOMMYHHUKATHBHOW U COLIMATBHON MPAKTHKE.

MetanpeaMeTHblIe pe3yJibTaThbl

B cocraBe MeranpeaMETHBIX peE3yJbTAaTOB BBIIEISAIOT 3HAUUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHUS 00ILEHaYYHbIE TOHATHS (3aKOH, TEOPUs, IPUHIIUII, TUIO0Te3a, (PaKT, CUCTEMA,
MpoIiecc, SKCIEPUMEHT U Jp.), KOTOPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMETax 1 MO3BOJISIOT HA OCHOBE 3HAHUMN U3 3TUX MPEIMETOB (POPMUPOBATH MPE/ICTABICHUE
O IIeJIOCTHOM HayyHOM KapTUHE MHpa, U YHHUBEpcajbHble Y4eOHble JEHCTBUA
(mo3HaBaTenbHblE, KOMMYHMKATHUBHBIC,  PETYJSATHBHbBIE), KOTOpble  OOECIEYUBAIOT
(hopMUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAaHUIO U OCYILECTBICHUIO
y4eOHOIl e TeNbHOCTH.

MeTtanpeameTHbIe pe3yabTaThl OCBOEHUS 00pa30BaTEIbHOM MPOTrPaMMBI [0 XUMHH OTPaKatoT
OBJIaJICHUE YHMBEPCAJIbHBIMH II03HABATEJIbHBIMH AeHCTBHSIMH, B TOM YHCJIE!

ba3zoevimu nocuueckumu deucmeuamu

1) ymeHueM HCIONIB30BAaTh NPUEMBI JIOTMYECKOTO MBILIUIEHUS IPU OCBOEHUM 3HAHUIMA:
pacKkpbIBaTh CMBICH XMUMHMYECKHMX IOHATUH (BBIIENATh HUX XapaKTepHbIE IIPU3HAKH,
yCTaHABIMBaTh B3aUMOCBSA3b C JPYTMMHU IIOHATHUSAMH), MCIOJIb30BaTh IOHATUS I
OOBSICHEHUSI OTHAEIbHBIX (AKTOB M SIBICHWI; BbIOMpAaTh OCHOBAaHUS U KPUTEPUHU JUIS
KJIacCU(PUKALUU XUMHYECKUX BEIECTB U XUMHUECKUX PEaKLUH; yCTaHABINBATh NPUYUHHO-
CIIEJICTBEHHBIE  CBSI3U  MEXAy  OOBEKTaMM  HW3YY€HMs;  CTPOUTh  JIOTHMUYECKHUE
paccyx1eHU(MHAYKTUBHBIE, IEyKTUBHbIE, [I0 aHAJIOTMH); AEJIaTh BBIBOABI U 3aKJIIOUEHUS;

2) yMeHHEM IPUMEHSATh B IPOLECCEe NMO3HAHUS NOHATHUS (IIPEAMETHBIE U METANpPeIMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIIN, MCIIOJIb3yEMbIE B XMMHH, IIPEOOPA30BHIBATh IIUPOKO
IpPUMEHSIEMblE B XUMMHU MOJEJIbHbIE NPEJCTABICHUS — XHUMHUYECKUH 3HaK (CHMBOJ
3JIEMEHTa), XUMHYecKast (opMylna M ypaBHEHHE XUMHUYECKOW peakluu — TMpH PELICHUU
y4eOHO-IT03HABATEIbHbIX 33/1a4; C Y4ETOM 3THUX MOJEIbHBIX NPEACTaBICHUIN BBIABIATh U



XapaKTEePU30BaTh CYIIECTBEHHBIE IPU3HAKHI N3YIaeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKHUX PEaKIIUi; BBIABIATH O0IIHME 3aKOHOMEPHOCTH, TPUIHHHO-CIICICTBEHHBIC CBSI3H U
MIPOTUBOPEYHS B M3y4aeMbIX MPOLIECCAX U SIBICHUSX; MpeularaTb KPUTEPUU ISl BBISIBICHUS
9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHI; CAMOCTOSITENHHO BBIOMPATh CIOCO0 pEIICHUS
ydeOHOM 3amaun (CpaBHUBAaTh HECKOJHKO BapUaHTOB pEIICHHs, BHIOMpaTh Haubosee
MOAXOISAUIUHN C YYETOM CaMOCTOSITEIbHO BBIJIEJIEHHBIX KPUTEPUEB);
bazoevimu uccneoosamenvckumu oeiicmeuamu
3) yMEHHEM HUCII0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHMUS, a
TaKk)K€ B KayecTBE OCHOBBI Il (POPMHUPOBAHMS THUIOTE3bl IO IMPOBEPKE IMPaBHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;
4) nmpuobpereHue OmbpITa MO TUIAHUPOBAHUIO, OPraHM3AIMM U TPOBEACHHUIO YUYEHUYECKUX
HKCIEPUMEHTOB: yMEHUE HAOJII0AaTh 3a XOJIOM MpOIIecca, CaMOCTOSTENFHO MPOTrHO3UPOBATh
€ro pesyapTaT, (OopMyIUpoBaTh O0OOIIEHHS U BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIeNIaHHOK paboTe;
Pabomoii c ungpopmavueii
5) yMeHHEeM BBIOUPATH, AaHATU3UPOBATH U HHTEPIIPETHUPOBATH MHPOPMAIUIO PA3TMYHBIX BHIOB
u QopM TmpencTaBICHUS, MOIYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAS
JauTepaTypa XHUMHMUYECKOIO COJEpKaHMs, CIpaBOYHbIE IOcoOus, pecypchl HMHTepHeETa);
KPUTHYECKH OIIEHUBATh MPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;
6) yMEHHEM MPUMEHSTH Pa3IMIHBIE METOJIBI M 3aIPOCHI IPU IMOUCKE B 0TOOpe HHPOPMAITUH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX [JIsl BBITIOJHEHUS! Y4EOHBIX M MO3HABATEIbHBIX
3a7a4  ONpENEeNEHHOTO THWIA; NPUOOpETEeHHE OmbiTa B O0JACTH  HCIOJIb30BAaHUSA
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTH, OBJaJeHHE KYIbTYpOH aKTHBHOIO
WCTIOJIb30BAaHUS PA3JIMYHBIX TTOMCKOBBIX CHCTEM; CAMOCTOSITEIBHO BBIOUPATH ONTHMAIBHYIO
¢dbopmy mpencraBieHus UHOOPMALMKA M WJUTIOCTPUPOBATH PEIIaeMbIE 3314l HECIOKHBIMU
CXEMaMH, JuarpaMMaMH, IpyruMu GopMaMu TpaduKi U UX KOMOWHAIUSIMU;
7) yMeHHEM HCIONb30BaTh U aHAJM3WPOBATh B Mpoliecce YueOHOW M HCCIeI0BaTeNIbCKON
NEeSATENbHOCTH HH(GOPMAlLIMI0O O BIUSHUM MPOMBIIIJIEHHOCTH, CEIbCKOTO XO35HCTBA H
TPAHCTIOPTa HA COCTOSTHUE OKPYXKAIOIIEeH MPUPOIHON CPeIbI;
YHuBepcaabHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU
8) ymeHueMm 3adaBaThb BOMPOCHI (B XOJ€ [UalOra H/WIW ITUCKYCCHM) IO CYIIECTBY
oOcyxnaeMoil Tembl, (OpPMYIHPOBATH CBOM NPEIJIOKEHUS OTHOCHUTEIBHO BBIMOIHEHMS
MPpEeIOKEHHOM 3a1a4H;
9) nmnpuobOpereHHEe OMbITa MPE3CHTAIMU PE3YIHTATOB  BBIMOJHEHHUS XHUMHUYECKOTO
JKCIIEPUMEHTA (J1a0OPaTOPHOTO OIMBITA, TAOOPATOPHON pabOTHI MO MCCIEAOBAHUIO CBOWMCTB
BEIIIECTB, YI€OHOTO MPOCKTA);
10) 3aumHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKaMHU I[I03HABATEJbHOM U
HCCJIEeI0BATENIbCKON AEATEIbHOCTH NPU PELIeHUH BO3HUKAIOIIKX MPoOJJeM Ha OCHOBE yuéTa
OOIINX MHTEPECOB M COTJACOBAaHUS MO3HMIUN (0OCYXKIEeHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
MITYPMBI», KOOPJIWHAIIUS COBMECTHBIX JIEUCTBHM, OMpENENICHHE KPUTEPHEB IO OIICHKE
KauecTBa BBIMOJHEHHON paboThI U Ip.);
YHuBepcalbHBIMHU PeryJassTHBHBIMH J1eHCTBUSIMU
11) ymeHweM CaMOCTOSTENIBHO ONPENENsATh LEeNH  JIeITeIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH W MPH HEOOXOAMMOCTH KOPPEKTUPOBATH  CBOIO
NeSITeIbHOCTh, BbIOMpaTh Haubosee HPQPEeKTHBHBIE CIOCOOBI pEIICHUS YUeOHBIX U
M03HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATh MWIIM KOPPEKTUPOBATH MPEIJIOKEHHBIN
QITOPUTM JCHCTBUN NpPU BBHIMOJHEHUHU 3aJaHUN ¢ y4€TOM MOJy4YeHMsS HOBBIX 3HAHUH 00
M3Yy4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSIX; OLEHUBATh COOTBETCTBUE IOJTYYEHHOTO
pe3yJbTaTa 3asiBJICHHOU LIEJIH;
12) yMeHHEeM UCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, MPe/jIaracMble B YCIIOBUH 3aJaHUH.
IIpeameTHblIe pe3ybTaThl



B cocraBe mpenIMETHBIX pPE3YyJIbTAaTOB TIO0 OCBOSHHIO OO0S3aTENBHOTO CONEPKaHMUS,
YCTaHOBJICHHOTO JaHHOW MpPUMEpPHON pabouelt MporpaMMol, BBIAEISIOT: OCBOCHHBIC
0o0yJaronMMUCs Hay4HbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUH, crenuduueckue s
HpeﬂMeTHOﬁ O6HaCTI/I ((XI/IMI/DI», BUIbl JCATCIIBHOCTU IO IMOJYUYCHUIO HOBOI'O 3HAHUA, €TI0
WHTEPIpETAINH, IPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JINYHBIX YICOHBIX U HOBBIX CUTYAIIUsX.

[lpenMeTHBIEe  pe3ynbTaThl MPEACTABICHBI 1O ToJaM OOY4YeHHS U OTPaXkaroT
c(hOpMUPOBAHHOCTD Y OO YYAFOIIMXCS CICTYIOIINX YMEHUM

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XMMHUYECKHUX MOHSATUI: aTOM, MOJEKYJA, XUMUYECKUI
3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U HEOJIHOPOAHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi JOJIsI XMMHUYECKOTO 3JIEMEHTa B COCAMHEHHH, MOJISIPHBI 00BEM,
OKCHJI, KACJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiaccuUKanuUs peaklUuid: peakiMM COEIWHEHUS, PEaKlUU Ppa3lIoKEHHUs, pPeaKInH
3aMeIICHHUs, peakluu 0OMeHa, 3K30- U SHAOTEPMHUUECKUE PEAKIINHU; TEIUIOBON A (EKT peakiuu;
SIIPO aTOMAa, AJIEKTPOHHBIN CI0W aToMa, aTOMHas OpOUTallb, paAlyC aToMa, XUMUYECKasi CBS3b,
NOJIApHAasi M HENoJIsipHasl KOBaJEHTHAsl CBA3b, MOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOp,
MaccoBas /101 BEIECTBA (MPOILIEHTHAs KOHIIEHTPAIUsl) B pAaCTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 1. 1) M TPUMEHATD
9TH MOHSATHUS NPU ONMCAHUU BEUIECTB U UX MPEBPAILCHUH;

3) ucnonvzoéamv XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBIEHUS (OpMYT BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIUH;

4) onpedensimb BANEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX; CTENEHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIACCy COCMUHCHWH 1o ¢dopMysaM; BHUJ XHMHYECKOH CBs3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAMHECHUSAX;

5) packpvieamsv cmuica [lepmonnueckoro 3akona [I. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE MEePHUOUIECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHUS B
[lepuoanueckoii cucTeme; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HHs, 3aKOHA ABOTA/IPO; ONUCHIBGAMb U XAPAKMEPU308amb TAOMMIHYIO (OpMY
[leproanueckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHas noArpymnmna (A-
rpynma)» u «mnobounas moarpymnmna (b-rpymma)», manple U OoNblIue MEPHOABL, COOMHOCUMD
0003Ha4YeHusI, KOTOpble nMetoTes B Tabnuie «llepuoauyeckas cucreMa XMMHUYECKHUX JIEMEHTOB
1. 1. MenzeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocraB u 3apsiz Aapa, o0IIee YUCIIO 3JEKTPOHOB U paclpeiesieHne UX MO 3JIEKTPOHHBIM CIIOSIM);

6) Kraccuguyuposams XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA; XUMHUYECKHE
peakuuu (1Mo YUCTy U COCTAaBY YYaCTBYIOIIUX B PEaKLMU BEIIECTB, IO TEINIOBOMY 3 (DEKTY);

7) xapaxkmepuzosams (onucviéams) 00IIHE XUMHUYECKHE CBOWCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPKIasi OMHCAHHE MPUMEPAMH MOJEKYJISPHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLUI;

8) mpocnozuposams CBOICTBAa BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOIO COCTaBa;
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLICHUN B PA3JIMYHBIX YCIOBUSAX;

9) ébiyucIAMbL OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB; MACCOBYIO
JIOJIF0 XUMHUYECKOTO0 JIEMEHTa 10 (hopMyJsie COeIMHEHHS; MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
MIPOBOAUTDH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaklnu;

10) npumensims OCHOBHBIE ONIEPALIUU MBICIUTEIBHON NEATENBHOCTH — aHAJIU3 U CUHTES,
cpaBHEHHE, OOOOIIECHWE, CHUCTEMAaTH3aIuIo, KIAcCU(PHUKAIUIO, BBIABICHHE MPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€M — JUIsSl U3YUEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIIHI; €CTECTBEHHO-
Hay4yHbIe METOJbl TO3HAHWS — HaONIOJCHUe, H3MEpPEeHHEe, MOJCIUPOBAHHE, SKCIHEPHUMEHT
(peanbHBIN U MBICIIEHHBIH);



11) cnedosamsv TmpaBUIIaM TIOJIB30BAHUSA XUMUYECKOW TOCYIO0M U J1abOpaTOPHBIM
o0opynoBaHuEM, a TAKKe TpaBUIIaM OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKITHSIMHU
[0 BBINOJHEHUIO J1a00pPAaTOPHBIX XHMHYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3000pa3HbIX BEUIECTB (BOAOPOJA U KUCIOPOa), IPUTOTOBICHHIO PACTBOPOB C OMpPEAeIEHHON
MaccoBOM J0Jeil pacTBOPEHHOrO BEIIECTBA; IUIAHUPOBaTbL U TMPOBOJUTH XHUMHUYECKUE
SKCHEPUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIbIO MHIUKA-

TOPOB (1aKMyc, peHoN(TaNICHH, METHIIOPAHXK U IP.).

9 KUIACC

1) packpvisamv cmbici OCHOBHBIX XUMHUYECKUX MOHATHM: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJId, HMOH, KAaTHOH, aHWOH, IIPOCTOE€ BEIIECTBO, CIIOKHOE BELIECTBO, BAJIIEHTHOCTb,
AJEKTPOOTPHULATENBHOCTh, CTENEHb OKUCIICHMS, XMMMUYECKas pEaKIus, XUMHUYECKas CBs3b,
TETI0OBOM 3(PPEKT peakiuu, Mojb, MOJSPHBIA 00BEM, PACTBOP; NEKTPOJIUTHI, HEITEKTPOIUTSI,
NEKTPOJINTUYECKAsT JUCCOLMALMSA, PEaKIMM HOHHOIO OOMEHa, KaTalnu3aTop, XUMHUYECKOE
paBHOBecHue, 00paTUMbIe U HEOOPATUMBIE PEAKIIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCJICHHE M BOCCTAHOBIIEHHUE, aJUIOTPOIUS, aM(pOTEpPHOCTD,
XMUMHYECKass CBA3b (KOBAJIEHTHAs, WOHHAs, METa/UIMYecKas), KpHUCTalIndyeckas peleTka,
KOppO3Usl METAJUIOB, CIUIABBI; CKOPOCTb XHMMMUYECKOM pEaKUWH, IPENeSIbHO JOIyCTHUMas
konnentpanus (ITJ1K) BemecTsa;

2) unnrocmpupoams B3aUMOCBSI3b OCHOBHBIX XMMUUECKHX MOHATHH (CM. 1. 1) U IpUMEHATH
9TH MOHATHUSA TIPU ONIMCAHNUN BEUIECTB U UX NPEBPALLECHUN;

3) ucnonvzoéamv XUMUYECKYI0 CHUMBOJHUKY JUIsI COCTaBJICHUS (OpMYT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUH;

4) onpedensime BAJIGHTHOCTDb U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIUHEHUSX
pPa3IMYHOTO COCTaBa; IPHHAJIEKHOCTH BEIIECTB K ONPENCIEHHOMY KJacCy COEIMHEHUH IO
(dbopmynaM; BUI XUMHUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUINYECKAsi) B HEOPTaHMYECKUX
COEJIMHEHUSX; 3aps] MOHA MO0 XUMHUYECKOW (opmyne; XxapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEAUHEHUH, TUIl KPUCTAIINYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

5) packpwieamo cmwuica Ilepuoanueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH
€T0 TIOHUMAaHUE: ONUChI8amb U Xapakmepuzosams TabamaHyto hopmy [lepronndeckolt CUCTEMBI
XMMHUYECKHX JIEMEHTOB: pa3iuyarh MOHATHUS «TJaBHas MOArpynna (A-rpymma)» U «no0oyHast
noxarpynmna (b-rpynma)», mansie u OONBIINME MEPHOMABI; COOMHOCUMb 0003HAUYCHUS, KOTOpHIC
UMEIOTCSI B TEPUOJUYECKOM TaliMile, ¢ YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sjipa, 00IIee YHCIIO 3JIEKTPOHOB U pacIipe/ieIeHHe UX 1o
3JIEKTPOHHBIM CJOSIM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U
UX COEJUHEHHUM B Mpejesiax MallbIX MEpPUOJOB U TIABHBIX MOATPYII C Y4ETOM CTPOCHMS HX
aTOMOB;

6) Kraccuguyuposams XUMUYECKUE AIIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMHUUECKHE
peaxiuu (10 YUCIy M COCTaBY y4acCTBYIOLIMX B PEaKIMM BEIECTB, MO TemioBoMy 3¢ddexry, mo
W3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX PJIEMEHTOB);

7) xapakxmepusosams (onucviéams) OOUIME U CHEHUPUUECKUE XMMUYECKHE CBOHCTBA
IIPOCTBIX M CJIOKHBIX BEILECTB, MOATBEPKAAs ONUCAHUE IIPUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

8) cocmasnams ypaBHEHUS JIEKTPOJIUTHUYECKON TUCCOLMAIIMU KUCIIOT, IIEJI0YEH U COJEH;
MOJIHBIE M COKpalIEHHbIE YpaBHEHHs peakuuii HOHHOrO OOMEHa; YpaBHEHHUS peakuui,
MOATBEPXKNAIOIINX CYHIECTBOBAHUE TI'E€HETUYECKOW CBSI3M MEXKAY BEIIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

9) packpvieamb CyHIHOCTb OKHCIINTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ITHX peakluii;

10) npoenozuposams CBONCTBA BEILECTB B 3aBHCHUMOCTH OT UX CTPOEHHS; BO3MOXXHOCTH
MIPOTEKAHNS XMMHUUYECKUX IPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;



11) bluucsams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJTF0 XUMHUYECKOT0 JIEMEHTa o (hopMyJie COeIMHEHHUS; MACCOBYIO JOJIIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUETHI 110 YPaBHEHHIO XUMHUECKON PEaKIIUH;

12) cnedosamv mTpaBuIaM IOJNB30BAHUS XUMHMYECKOW TOCYIOH M J1aOOpaTOpHBIM
000pyI0BaHUEM, a TAKKE TIPABUIIaM OOpaIlleHHsI C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSMHU
M0 BBIMOJHEHUIO J1a0OPATOPHBIX XHMHUYECKHX OIBITOB MO TMOJYYCHHI0 M COOHpPaHUIO
ra3000pa3HbIX BENIECTB (aMMHUaKa M YTIIEKUCIIOrO rasa);

13) nposooums peakuuu, TOATBEPKAAIONINE KAUeCTBEHHBI COCTAB PA3IMYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpUAOPOMHA-, HMOAMI-, KapOoHat-, Qocdar-, cuIMKat-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBl aAMMOHHMS W HWOHBl HW3YYCHHBIX  METaJUIOB,
MPHUCYTCTBYIONINE B BOJHBIX pACTBOPaX HEOPTaHMUYECKUX BEIICCTB;

14) npumensms OCHOBHBIEC ONEPAIIMN MBICIUTEIILHON JAESTEIBHOCTH — aHalU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNEe, CHCTEMATH3aIINIO, BBISBJICHHE TPUIHMHHO-CIIEACTBEHHBIX CBSI3EH — TSI
M3YUYEHHs CBOMCTB BEIIECTB MU XMMHUYECKUX PEaKIHii; €CTEeCTBEHHO-HAYUYHbIE METOABI TO3HAHHS

— HaOII0ICHNEe, U3MEPEHHE, MOJIEITUPOBAHNE, YKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HaumenoBanue | Koa- | OcHoBHOE OCHOBHEIE BUIBI DJIEKTPOHHBIE
n/m | pa3aena/TeMbl BO coJiep>KaHue NEeITEIbHOCTU o0OpasoBaTesibH
4aco o0yJaronumxcs BI€ PECYpPChI
B

Pazpnen 1. IlepBonavaabHble XUuMu4eckue NOHATHSA (204)

1 Tema 1. Xumus Su | IIpeamer xumum. PackpsIBaTh CMBICT https://www.yak
— BaXKHas Ponp xumuwn B )kM3HU | M3y9aeMbIX IOHATHH . | lass.ru/p/himija/
o0acTh yenoBeka. XUMHS B PackpbIBaTh poJib 8-
€CTeCTBO3HAHUS CUCTEME HayK. XUMUH B IPUPOJE U klass/pervonach
U TIPaKTHYECKOM MerTonbl TO3HAHKUA B | )KU3HU YeJIOBEKa, e alnye-
NEATEIIbHOCTH XUMUHU. CBA3b C APYTUMH khimicheskie-
4eJI0BEKa Tena u BemecTsa. HayKaMH. poniatiia-i-

dusnueckue coiicta | Pa3nuyare yucTele teoreticheskie-
BELIECTB. ATperaTHOe | BEILECTBA U CMECH; predstavleniia-
COCTOSIHHE BEIIECTB. OIHOPOJIHBIE U 15840/predmet-

UYucTtsle BelecTsa u HEOJAHOPOIHBIE khimii-26581
CMECH. CMECH.
CriocoOwI pa3aenenust | Paznuuath

cmeceit. duszndeckue
W XUMUYCCKHE
siBieHust. [Ipusnaku u
YCJIOBHSI IPOTEKAHUS
XUMUYECKHUX PEAKIUH.
3HAKOMCTBO C

buznveckue u
XUMHUYCCKUC SABJICHUS.
Onpenenars
MpU3HAKU
XUMUYCCKUX PEAKITUN
U YCIIOBUSA UX

HpaBHIaAMH HPOTEKAHMSI.
0€30IaCHOCTH U CrnenoBath mpaBuIaM
npuéMamu paboThl B | TIOJIb30BAHHUS

XUMHYECKON XUMHYECKOU MOCYAO0MN
nabopaTopu. 1 1ab0paTOPHBIM
JleMoHCcTpauu o0opyaoBaHueEM, a

1. JTabopaTopHoe
obopynoBanue. 2.

TaKXe MpaBUIaM
oOpaiieHus ¢




Paznuunble BUIBI
XUMHYECKOMN MOCY/bI.
3. O0Opa3ipl BEHIeCTB.
4. CriocoObt
pas3zaeneHus cMecen
(dunbTpOBaHUE,
BBITIApUBAHUE,
JTUCTUIUTSIIINS,
xpomarorpadus).
JlabopaTopHble U
NpaKTHYeCKUe
padoThbI
JlaboparopHsbie
OTIBITHI:

Onucanue
(hMBUIECKUX CBOMCTB
BeecTs. Pasnenenue
CMECH C ITOMOIIBIO
MarHura.
[IpakTyeckue
paboTHI:

No 1. TIpaBuna paboTs
B 1aboparopuu u
pUEMBI OOpaIleHus ¢
1a00paTOPHBIM
000pyIOBaHUEM.

Ne 2. Paznenenue
cMmeceil (Ha mpumepe
OYHCTKH MOBAPEHHON
COJIN)

XUMHYECKHUMHU
BEILIECTBAMU B
COOTBETCTBHH C
MHCTPYKIHUSAMU TIO
BBITIOJTHEHHIO
MPaKTUYECKUX PadoT.
IInanupoBars u
IIPOBOJIUTH
XUMHUUYECKUN
SKCIEPUMEHT 110
U3YYEHHUIO U
ONHUCAHUIO
(U3HYECKUX CBOWCTB
BEIIECTB, CIIOCOO0B
paszaeneHust cMecen
BEILIECTB.
Hcnonb3oBaTh pu
BBIIIOJIHEHUH
y4eOHBIX 3aJJaHU U B
npoiecce
HCCIIE0BATEIBCKOM
JIeATEIIbHOCTH
Hay4YHO-MOMYJISIPHYIO
IuTEPATYpy
XUMHUYECKOTO
COZIepKaHuUs,
CIPaBOYHbIE
MaTepuaibl, PeCypChl
WNurepnera.
BricTpanBath
pa3BEPHYTHIE
MMCbMEHHbBIE U
YCTHBIE OTBETHI C
OIIOpOH Ha
nH(pOpMaLUIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTEpHAJIOB,
IrPaMOTHO
HCII0JIb30BaTh
W3yYCHHBIN
MIOHATUMHBIN arnmnapar
Kypca XUMHH

Tema 2.
BemectBa u
XAMHYECKHE
peakiuu

154

ATOMBI 1 MOJIEKYJIBI.
Xumuueckue
JJIEMEHTHI. 3HaKU
(cMMBOJIBI)
XUMHYECKHUX
anemeHToB. [IpocTsie
U CJIOKHBIE BEILECTBA.
ATOMHO-MOJIEKYJISPH
0€ yYECHHUE.

[TpumeHsTH
€CTECTBCHHO-HAYYHBIC
METO/bI TO3HAHMS (B
TOM YHCJIE
HaOJII0IEHNE,
MOJICIMPOBAHUE,
AKCIIEPUMEHT) U
OCHOBHBIC OTIepaIuu
MBICIIUTEIbHOMN
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XuMuueckas
dbopmyina.
BaneHTHOCTh aTOMOB
XAMHAYECKUX
DJICMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa
BCIIECTB.
OTtHOCHUTEIIbHAS
aToMHas Macca.
OTtHOCHUTENIbHAS
MOJIEKYJISIpHAsl Macca.
MaccoBas goins
XAMUYECKOr0o
JJIEMEHTA B
COCIIMHCHMH.
dOu3nueckue u
XAMUYECKHE SBIICHUS.
XuMu4eckasi peakius.
IIpu3Haku u ycnosus
MpOTEKaHUs
XUMHUYECKHUX PEAKIUH.
XuMudeckue
YpaBHEHHUS.

Tumnel XUMHYECKHX
peakuuii
(coenuHeHwMS,
pa3loKeHUsI,
3aMenIeHus, OOMEHa).
3aKOH COXpaHEHUS
Macchl BEIIECTB.

M. B. JlIomoHOCOB —
YUYEHBIN-OHIUKIIONIE TN
CT.

JdemoncTpanuu

1. duznueckue
SIBIICHUS (pacTUpaHue
caxapa B CTYIIKE,
KUIICHUE U
KOHJICHCAIIM BOJBI U
T. 1.).

2. XuMu4decKue
SIBJICHUS (TOpeHUe
CBEUH, Pa3JIOKECHUE
caxapa,
B3aHMOJICHICTBHE
CEpPHOM KHUCJIOTHI C
XJIOpUIOM Oapwus,
paziioKeHue
ruapokcuaa meau(1l),
B3aHMMO/ICHCTBHE
JKeJesa ¢ cepoid,
B3aHMMOJICHCTBHE

JIeATENbHOCTH
(cpaBHEHHME,
KIacCUpUKAIUsA) IS
M3YYEHHUS BELIECTB U
XUMHUYECKHUX PEAKIIHH.
PackpbiBath cMbICH
U3y4aeMbIX [TOHATUN
Y 3aKOHOB U
IIPUMEHSTH 3TH
MOHATUS IPU
OIIMCaHUU CBOMCTB
BEIIECTB U UX
IIPEBPALICHU.
Pasznmnyats
busnveckue u
XUMUYECKHE SBICHHUS,
OOBSICHATH UX
CYHIHOCTb C TOUKH
3peHus
aTOMHO-MOJIEKYJISIPHO
ro y4eHHusl.
OnpenenaTs
IIpU3HAKU
XMUMUYECKHUX peaKIuii,
YCIIOBUS UX
IPOTEKAHHUS.
OOBSACHSTH CYLIHOCTD
(bu3MYECKUX U
XUMHUYECKHX SIBJICHUM
C TOYKH 3pEHHUS
aTOMHO-MOJIEKYJISIPHO
ro y4eHus.
Knaccudunuposats
XUMHUYECKHUE PEAKIIUI
(TI0 YMCITy ¥ COCTaBYy
pearupyoumux u
00pazyromuxcs
BEIIECTB.

CocTtaBnath HopMyIIbl
OMHAPHBIX BEILECTB
10 BaJICHTHOCTH U
OIpEEIISATh
BaJICHTHOCTb 110
(dbopmynaM BeIIecTs.
PaccraBnaTs

K03 PHLIUEHTHI B
YPaBHEHMSIX
XUMUYECKUX PEAKLIUN.
CnenoBath npaBuiIaM
10JIb30BaHUs
XUMHUYECKOHU MOCYA0M
1 1a0OPaTOPHBIM

15840/fizicheski
e-tela-i-
veshchestva-
15579




JKeJIe3a ¢ pacTBOPOM
comm menu(Il)).
Omnprr,

WJUTFOCTPUP YOI
3aKOH COXpaHEHUs
MAaccChl.
JlabopaTopHbie n
NpaKkTHYecKue
padoThI
JlaGopaTopHnpie
OTIBITHI:

[Tpumepsnl
(bU3HYECKUX SIBICHUN
(TuTaBIIeHHE BOCKA,
TastHUE JIbJIA).
[Tpumepsnl
XUMUYECKUX SIBIICHUN
(mpokanvBaHue
MEIHOU MPOBOJIOKH,
B3aMMO/ICHCTBUE Mela
¢ kucnoToit). Monenu
aTOMOB M MOJIEKYII.
Boruncienust
OTHOCUTEJIBLHOM
MOJIEKYJIIPHOW MACChI
BEIIIECTB;

MacCOBOU JI0JIH
XUMHYECKOTO
aremMeHTa 1o gopmyiie
COETMHEHUS

obopymoBaHueM, a
TaKKe IMpaBUIaM
oOpareHus ¢
BELIECTBAMHU B
COOTBETCTBHH C
WHCTPYKLUSMH I10
BBITIOJIHEHUIO
J1a00paTOPHBIX
XUMUYECKUX OTIBITOB.
Ucnons3oBaTh npu
BBITIOJIHEHUH
y4eOHBIX 3aJJaHUN U B
nporecce
HUCCIIEN0BATEIbCKOM
JIeATeNIbHOCTH
Hay4YHO-TIOMYJISIPHYIO
JUTEpPATypy
XUMHUYECKOTO
COJIepKaHus,
CIIPaBOYHbIE
MaTepHaIIbl, PECYPChI
HNurtepnera.
BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIC U
YCTHBIE€ OTBETHI C
OIOpOoii Ha
nH(bOpMaILIHIO U3
y4ueOHMKA U
CIIPAaBOYHBIX
MaTepHaJIoB,
IrPAMOTHO
UCII0JIb30BaTh
U3Y4YCHHBIN
MMOHATUIHBIN aInapar
Kypca XUMHH

Pa3zgen 2. B

akHeHue NpPEeACTABUTC/IN HEOPraHUYICCKHUX BCIICCTB

(30u)

Tema 3. Bo3ayx.
Kucnopon.
IToustre 00
OKCHIaX

54

Bo3nyx — cMmech
razoB. CoctaB
Bo3ayxa. Kuciopon
— 3JIEMEHT U POCTOE
BemecTBo. O30H —
aJIOTPOIIHAS
MoauduKanus
KHCIIOpO/Ia.
Haxoxnenue
KHCIIOpO/ia B
npupoze, Gpuzndeckue
U XUMUYECKHE
CBOMCTBa (peaKu
OKHCIICHUS, TOPEHHE).

PackpsIBaTh CMBICT
M3y4aeMbIX MOHITHI
Y IPUMEHSTH 3TH
MOHATUS IIPU
OINMCAHUU CBOWCTB
BEILIECTB U UX
IIPEBpALICHUM.
XapakTepu3oBaTh
(omuchIBaTH) COCTaB
BO31yXa, PU3NYECKUE
U XUMUYECKHUE
CBOICTBA KUCJIOPO/A,
CIIOCOOBI €ro
MOJIy4EHHUS,
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YcnoBus
BO3HUKHOBEHUS U
MIpEeKpaIeHus
ropenus. [lonstue 06
OKCHJIaXx.

CriocoOsI ToTy4eHust
KHCIIOpOJia B
1a00paToOpHUH U
MPOMBINIIICHHOCTH.
[Ipumenenue
KHCJIOPO/a.
Kpyrosoport
KHCIIOpOJia B
MIpUpOJIE.

TennoBoit 3¢ et
XUMHUYECKON PEaKInu,
TIOHSITHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, 3K30- U
SHAOTEPMHUUYECKUX
peaKuusx.

TormmmBo (HedTh,
YTOJIb U METaH).
3arpsizHeHue BO3ayXa,
CIIOCOOBI €ro
MpeIOTBPALICHUS.
Ycunenune
MAPHUKOBOTO
a¢dekTa, pa3pylieHmne
030HOBOTO CIIOSI.
JeMoHcTpanun

1. Bzaumogerictsue
dbocdopa, ceprl u
’KeJe3a ¢ KUCIOPOAoM
(BO3MOKHO
UCIIOJIb30BaHUE
BHJICOOTIBITOB).

2. Onpenenenue
COJIEPKAHHS
KHCJIOPO/a B BO3/IYyXE.
3. OMBITHL,
JEMOHCTPHUPYIOIINE
yCIIOBUS
BO3HUKHOBEHUS U
MpeKpaleHus
TOpEeHHUSL.
JlabopaTopHbie u
NpaKTHYeCKue
padoThbI
JlaGopaTopHbIii OMBIT:
O3HaKOMIIEHHE C
o0Opa3iiaMu OKCHJIOB.

MPUMEHEHUE U
3HAaYeHHUE B MPUPOE U
JKU3HU YETIOBEKa.
CpaBHUBATh peakInu
TOpPEHHUSI U
MEJIEHHOTO
OKHCIICHHUS.
Cobupatb mpubopbI
JUTSI TIOJTY9eHUS
KHCIIOpo/ia
(BBITECHEHUEM BOJIBI U
BO3]1yXa).
PacnosnaBats
OTBITHBIM ITYTEM
KHCJIOPOJI.
Hcnonb3oBaTh
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS (POPMYIT
BEIIECTB,
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMHUYECKUX PEAKIUI
C y4acTueM
KHCIIOpO/1a.
OOBACHSTH CYITHOCTD
AKOJIOTMYECKUX
npo0JieM, CBSI3aHHBIX
C 3arpsi3HEHUEM
BO3/IyXa.

CrnenoBaTh paBUIaM
6e30macHoOil paboThI B
nabopaTtopuu mpu
UCIOJIb30BaHUU
XUMHYECKON MTOCYIbI
1 00OpynoBaHus, a
TaKXe MpaBHIIaM
oOparieHus ¢
TOPIOYNMH
BEIIECTBAMU B OBITY.
[InanupoBats u
OCYILIECTBIIATh HA
MIPAKTHKE
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBOJIHUTH
HaOJIIOIeHUs, 1e1aTh
BBIBO/IBI 110
pe3yabTaTam
AKCIIEPUMEHTA.




IIpakTrnueckas
pabora:

Ne 3. ITonyuenue u
coOupaHue
KHUCIIOPO/Ia, U3YUYECHHE
€ro CBOWCTB.
Bbruucienns
MOJIEKYJIIPHON MaCChI
KHCJIOPOJIa M 030Ha Ha
OCHOBaHUM aTOMHOU
MacChbl XUMUYECKOTO
3J€MEHTA

YyacTBOBaTh B
COBMECTHOM paboTe B
rpymrme.
Hcnonb3oBaThk pu
BBITIOJIHEHUH
y4eOHBIX 3aJJaHUI U B
rporuecce
HCCIIE0BATENIbCKOM
JIeATeIbHOCTH
Hay4YHO-TIOMYJISIPHYIO
JUTEpPaTypy
XUMHUYECKOTO
COJIepKaHus,
CIIPaBOYHBIE
MaTEepHAIIbL, PECYPCHI
HNurtepuera.
BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIC U
YCTHBIE€ OTBETHI C
OIOpoii Ha
uHbopmaIumio u3
yueOHHKA U
CIIPAaBOYHBIX
MaTepHaJoB,
IrPAMOTHO
HCII0JIb30BaTh
W3y4YCHHBIN
MOHATUMHBIN anmapar
Kypca XUMHH

Tema 4.
Bonopon.
ITonsTe o
KHCJIOTaxX B
COJIIX

5y

Bonopon — anement
Y TIPOCTOE BEIIECTBO.
Haxoxnenue B
npupoje, Gu3nIecKre
U XUMHYECKUE
cBolcTBa (Ha
npuMepe
B3aUMOJEHCTBHUA C
HEMETaJJIaMU |
OKCHJIAMU METAJUIOB),
MIPUMCHCHHE,
CHOCOOBI TTOTYYECHHUS.
[Tonsatue o kucmorax
U COJISIX.
JdeMoHcTpanun
[Tonyuenue,
cobupanue u
pacrno3HaBaHUe
BOJIOpO/IA.

I'openue Bogopona.

PackpbiBaTh cMbICHT
M3y4aeMbIX MMOHITUH
U IPUMEHSTH ITH
MTOHATUS IIPU
OIMCAHUU CBOWCTB
BEILIECTB U UX
IIPEBPALICHU.
XapakTepu3oBaTh
(omuchIBaTh)
buznveckue u
XUMHUYECKHE CBOMCTBA
BOJIOPOJIA, CTIOCOOBI
€ro MoJIy4eHHUs,
IIPUMEHEHUE.
CoOupats npudop ais
MOJIy4eHHS BOJOPO/A.
Ucnonp3oBaTh
XUMUYECKYIO
CUMBOJIMKY JIJISI
cocTaBneHus Gopmyi
BEIILIECTB,
MOJIEKYJISIPHBIX
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B3aumoneinicteue
BOZIOpOJA C OKCUJIOM
meau(1l).
JlabopaTopHbie u
NpPaKTHYeCKHe
padoThI
JlaGopaTOpHBIi OMBIT:
BzaumopelictBue
KHUCJIOT C METaJJIAMH.
[IpakTueckas
pabora:

No 4. Tlonyuenue u
coOupaHue BOJAOPO/a,
W3Yy4YEHUE €ro
CBOWCTB.
Boruncienust
MOJIEKYJIIPHOW MACChI
BEILIECTBA HA
OCHOBaHHMH aTOMHOM
MacChbl XUMHUYECKUX

yYpaBHEHUH
XUMHYECKUX PEaKIUui
C y4acTheM BOJOPOJa.
CrnenoBaTh IpaBUIaM
6e3omacHoil paboThI B
1abopaToOpuu Mpu
UCIOJIb30BaHUU
XUMHYECKOH MTOCY/IbI
1 00OpyoBaHUs, a
TaK)Ke MpaBUiIaM
oOpareHus ¢
TOPIOYUMHU
BEIIECTBAMH B OBITY.
[InanupoBats u
OCYIIECTBIISATH HA
MIPAKTHKE
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOII0IeHus, 1eJaTh

AJIEMEHTOB BBIBOJIBI 110
pe3ynbTaTam
AKCIIEPUMEHTA.
VYyacTBOBaTH B
COBMECTHOH paboTe B
rpyrmnmne
Tema 5. 4q | KonnuectBo PackpsIBaTh CMBICT https://www.yak
KonnuecTBeHHBI BemecTBa. Moib. n3y4JaeMbIX MOHATUH | lass.ru/p/himija/
€ OTHOILEHUS B MosnsipHas macca . U IPUMEHATH 3TU 8-
XUMHH 3akoH ABOrajpo. MOHSITHS, A TAKXKe klass/pervonach
MossipHbIil 00bEM M3YYEHHBIE 3aKOHBI M | alnye-
ra3zoB. Pacuérel no teopun A pemenust | khimicheskie-
XUMHUYECKUM pacuéTHBIX 3a7ad. poniatiia-i-
YpaBHEHUSM. Beraucsate teoreticheskie-
JdeMoHcTpanus MOJISIPHYIO MacCy predstavleniia-
OO0pa3sIibl BEMEeCTB BellecTB; konuuecTBo | 15840/zakon-
KOJIMYECTBOM | MOJIb. | BEIIECTBA, 00BEM sokhraneniia-
Boruuciienus rasa, Maccy BeILlIECTBa; | massy-
o0béma, konuuecTBa | [IpoBoauTh pacuérel | veshchestv-v-
BEIIIECTBA ras3a 1o ero | Mo ypaBHEHUSAM khimicheskikh-
U3BECTHOMY XUMHUECKUX peakuuii: | reaktciiakh-
KOJIMYECTBY BEIIECTBA | KOJIMYECTBa, 00bEMa, | 214747

WM 00bEMY;
00BEMOB Ta30B I10
YpaBHEHUIO PEaKIIuU
Ha OCHOBE 3aKOHa
00BEMHBIX
OTHOIIIEHUH Ta30B

Macchl BELLIECTBA 110
U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareHTOB Uin
IIPOJYKTOB PEAKIMH.
BricTpanBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOH Ha




UHPOPMALIHIO U3
y4ueOHHKA U
CIIPaBOYHBIX
MaTepHaoB,
IPaMOTHO
UCIIOJIb30BaTh
U3Yy4YCHHBIN
MOHATUIHBIN aInapar
Kypca XUMHH

Tema 6. Bona.
PactBOpHI.
[Tonsitue 06
OCHOBaHUSIX

54

du3n4ecKre CBOMCTBA
BOJBL. AHaIN3 U
CHUHTE3 — METO/IbI
M3y4YEeHUs COCTaBa
BOJIBI.

XuMU4ecKue
CBOICTBA BOJIbI
(peakunu ¢
MeTaJlIaMH,
OKCHJIaMU METaJUIOB U
HEMETAJIJIOB).
CocraB OCHOBaHUM.
[Tonsitue 06
WHJUKATOpax.

Boma xak
pacTBOPUTED.
PactBOpBI.
PactBOpuMOCTB
BEIIIECTB B BOJIE.
Haceiennsie u
HEHACHITIICHHBIC
pactBOpbl. MaccoBas
JI0JISI BEIIECTBA B
pacTtBope.

Ponb pactBOpOB B
MIPUPOJIE U B )KU3HU
YEJI0BEKa.
Kpyrosopot BojbI B
MIPUPOJE.
3arpsizHeHue
MIPUPOJHBIX BOJ.
OxpaHa 1 o4MCTKa
MPUPOJHBIX BOJ.
JdeMoHcTpanun
DIIEKTpOIN3 BOJBL,
CUHTE3 BO/JIbI;
B3aUMOJICICTBUE
BOJIbI C METAJIJIaMU
(Na, Ca) (BO3MOXHO
HCIIO0JIH30BaHUE
BUJICOMATEPHAJIOB).

PackpsIBaTh cMBICT
M3y4aeMbIX TOHATUN
Y IPUMEHSTH ITH
MOHATUS NIPU
OINMCAHUU CBOWCTB
BEILIECTB U UX
IIPEBPAICHUM.
XapakTepu3oBaTh
¢buznyeckue u
XUMUYECKHUE CBOMCTBA
BOJIBIL, €€ POJIb KaK
pacTBOpUTEIA B
MIPUPOTHBIX
npoiieccax.
CocraBnsaTh
ypaBHEHUS
XUMHYECKHUX PEaKIUM
C y4acCTHUEM BOJIBI.
OOBSACHSTH CYIITHOCTD
9KOJIOTUYECKUX
mpo0JeM, CBI3aHHBIX
C 3arpsi3HEHUEM
MIPUPOHBIX BOJI,
CIIOCOOBI OUUCTKHU
BO/JIbI OT MPUMECEH,
MEpHI 110 0OXpaHe BOJ
OT 3arpsI3HEHMUS.
[Inanuposats u
OCYILECTBIIATH HA
MIpaKTUKE
XUMUYECKHE
AKCTIIEPUMEHTBHI,
MIPOBOJINUTH
HAOJIIOIEHNUS, IEIaTh
BBIBOJIBI 110
pe3ynbTaTam
JKCIEPUMEHTA.
CnenoBatb npaBuiiaM
0e3omacHOi paboTHI B
nabopaTtopuu pu
HCIIOJIb30BaHUU
XUMHYECKOHN MOCYIbI
1 000pyIOBaHUS.
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lass.ru/p/himija/
8-klass/rastvory-
58606/sostav-

rastvorov-58607




PactBOpeHue BelecTs
C pa3JIn4yHOU
PacTBOPUMOCTBHIO.
HUccnenosanme
pacTBOPOB KUCIIOT U
IIEJIOYEN C HOMOIIBIO
MHAUKATOPOB.
JlabopaTopHbie u
NPaKTHYeCKue
padoThI
IIpakTuueckas
pabora:

Ne 5. Tlpurorosnenue
pacTBOPOB ¢
OnpeaenEHHON
MacCOBOU oJei
pacTBOPEHHOTO
BELICCTBA.
Boruncienus

C MCIIOJIb30BaHUEM
MOHSITHSI «MaccoBast
JI0JIs1 BELIECTBA B

IIpoBoauts
BBIUMCIICHUS C
IIPUMEHEHUEM
MOHSITHSI «MaccoBast
JI0JIs1 BELIECTBA B
pacTBope».
Hcnonb3oBaTh pu
BBIMIOJTHEHUH
y4eOHBIX 3aJaHUI U B
nporecce
HCCIIE0BATEIIbCKOMN
JesATeIbHOCTH
Hay4YHO-NOMYJISIPHYIO
JTUTEepaTypy
XUMHUYECKOTO
COJIepKaHus,
CIPaBOYHbIE
MaTepHaIbl, PECYpPChI
Nurepnera.
BricTpanBath
pa3BEPHYTHIE
MUChbMEHHBIE U

pacTBope» YCTHBIE OTBETHI C
Omnopoii Ha
MHPOPMAIIHIO U3
yueOHUKa U
CTPaBOYHBIX
MaTepHaoB,
IrPaMOTHO
UCIOJIb30BaTh
W3y4YEHHBIN
MOHATUMHBIN aIrapar
Kypca XUMHUH
Tema 7. 11u | Knaccuduxarus KnaccuduiupoBats https://www.yak
OcHOBHBIE HEOPraHUYECKUX n3y4yaemsble BemiecTBa | lass.ru/p/himija/
KJIACCBI COCJTMHEHUH. 110 COCTaBy U 8-klass/klassy-
HEOPraHUYECKHU Oxcuppl: cocTas, CBOMCTBaM. neorganicheskik
X COCIMHCHHH KJIacCH(pUKAIIHS Cocranate Gpopmynsr | h-veshchestv-
(oCHOBHBIE, OKCHUJI0OB, KUCJIOT, 14371/klassifika
KHUCJIOTHEIE, OCHOBAHMI, CONEH U tciia-veshchestv-
am(OTepHBIE, Ha3bIBaTh UX IO 194235
Hecosieo0pa3yroIme), | MeXIyHapOIHOU
HOMEHKJIaTypa HOMEHKJIATYpE.
(MexxayHapoaHas U [Tporuo3upoBatb
TpUBHAJIbHASA). CBOMCTBA BEILIECTB HA

[Tonyuenue u
XUMHUYECKHE CBOMCTBA
KHCITOTHBIX,
OCHOBHBIX H
aMdoTepHBIX
OKCHJIOB.

OCHOBE 00IIMUX
XUMHYECKHX CBOMCTB
H3YYEHHBIX
KJIACCOB/TPYIII
BEILIECTB, K KOTOPBIM
OHH OTHOCSITCS.




OcHOBaHUA: COCTaB,
KJIaccu(uKaIms,
HOMEHKJIaTypa
(MexmyHapOoIHAS U
TpUBUAJIbHASA ),
buznveckue u
XUMHUYECKHE
CBOICTBA, CIIOCOOBI

nosty4eHusi. Kucmorst:

COCTaB,
Kjaccudukanus,
HOMEHKJIaTypa,
¢dusnveckue u
XUMHYECKHE
CBOICTBA, CIIOCOOBI
MOJTyYEHUSI.

Pan akTuBHOCTH
METaJJIOB.

Conu (cpennue):
HOMEHKJIaTypa,
CIIOCOOBI IOJTyYEHMS,
B3aMMO/ICHCTBUE
coJieil ¢ MeTalIaMu,
KHCIIOTaMU,
IEJI0YaMU U COJISIMHU.
I'enetnueckas CBs3b
MEXy KJIaccaMu
HEOPTaHNUYECKHUX
COCIMHECHUM.
JdemoHcTpanuu
O6pa3siib
HEOPraHMYECKHUX
BEIIIECTB PA3JIMYHBIX
KJIaCCOB.
BzanmopeticTBre
pacTBopa CEpHOU
KHCJIOTBI C OKCHJIOM
meau(Il).

Peakrus
HEUTpaIU3aliH.
BriTecHenue oxHoro
MeTajuia IpyruM u3
pacTBopa COJIu.
JlabopaTopHbie n
NpaKkTHYeCKue
padoThI
JlaGopaTopnbie
OTBITHI:
BzaumopelictBue
KHUCJIOT C METaJJIAMH.
[Tonyuenue
HEPaCTBOPUMBIX

CocraBnsTh
MOJIEKYJISIpHbIE
YPaBHEHUS PEaKLIMii,
WJUTIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA
U CIIOCOOBI
II0JIyYEHUS BEIIECTB
M3YYEHHBIX
KJIACCOB/TPYIIIL, a
TaKke
MIOJITBEP K TAOLIUX
TeHETHUYECKYIO
B3alMOCBS3b MEXTY
HUMH.

[IponsBoaute
BBIUMCJICHUSI 110
YpaBHEHUSAM
XUMHYECKUX PEaKIIU.
IInanuposats u
OCYIIECTBIISATH Ha
MPaKTHKE
XUMHYECKHE
AKCIIEPUMEHTHI,
MIPOBO/IUTH
HaOJIIOIeHus, eIaTh
BBIBO/IBI 110
pe3yapTaTam
HKCIIEPUMEHTA.
CrnenoBaTh ipaBUIaM
6e30macHoOil paboThI B
nabopaTtopuu mpu
UCIOJIb30BaHUHU
XUMHYECKOU MTOCYIbI
1 000pyOBaHMUS.
Hcnonb3oBaThk pu
BBITIOJIHEHUH
y4eOHBIX 3aJJaHUN U B
nporecce
HCCIIEA0BATENIBCKOMN
JeATENbHOCTH
HAYYHO-TMIOMYJISIPHYIO
JUTEpaTypy
XUMHUYECKOT0
COJIep)KaHus,
CIIpaBOYHbBIE
MaTepHabl, peCcypchbl
HNurepuera.
BeicTpauBath
pa3BEPHYTHIE
NUCbMEHHBIE U
YCTHBIE OTBETHI C
OIOPOi Ha




OCHOBaHUM.
BzaumopelictBue
HEPaCTBOPUMBIX
OCHOBAHHI C
KHUCJIOTaMHU.
Paznoxenue
ruapokcuaa meau(1l)
MpY HarpeBaHUM.
[IpakTnueckas
pabora:

Ne 6. Pemienue
AKCIIEPUMEHTATbHBIX
3aJ1a4 110 TeMe
«OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COCIUHEHUIY.
Buruucjenus 1o
YpaBHEHUSIM
XUMHUYECKHUX PEAKIU

UHPOPMALIHIO U3
y4ueOHHKA U
CIIPaBOYHBIX
MaTepHaoB,
IPaMOTHO
UCIIOJIb30BaTh
U3Yy4YCHHBIN
MOHATUIHBIN aInapar
Kypca XUMHH

Paznea 3. Ilepuoanueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux iementon /1. U.

MenpaeiaeeBa.

Ctpoenue aToM0B. XuMu4eckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (154)

8

Tema 8.
[Tepuoanueckuit
3aKOH 1
[Iepuoanueckas
cucreMa
XUMUYECKHUX
aneMeHTOoB /l.

N. Menneneesa.
Ctpoenue aToma

T4

[TepBbie ONBITKN
KIaccupuKauu
XAMUYECKHUX
aneMeHToB. [loHsTHe
0 TPYIINaxX CXOHBIX
3JICMEHTOB
(mmemovHbBIE U
IIEIIOYHO3EMEIbLHbBIC
METaJIJIbI, TaJ0r€HEl,
WHEPTHBIE Ta3bl).
DIJIEMEHTBHI, KOTOpPbIE
o0pa3yroT
aMmdoTepHbIE OKCHIBI
Y TUAPOKCH/IBIL.
[Tepuognueckuit
3aKOH U
[Tepuonnueckas
CHCTEMa XUMHYCCKUX
anementoB Jl. 1.
Menpeneena.
[Tepuonsl, rpynisl,
MOATPYTIIIHL.
dOu3nyeckuii CMBICHT
MOPSIAKOBOTO HOMEPA
3JIEMEHTa, HOMEPOB
MEepUO/Ia U TPYIIIIHI.
CtpoeHue aTOMOB.
CocTaB aTOMHBIX
siaep. M3oTonsl.
DNEKTPOHBI.

PackpsIBaTh CMBICHT
MIEPUONYECKOTO
3aKOHa.

ITonumarn
CYIIIECTBOBAHUE
MIEPUOANYECKOMN
3aBHCHUMOCTH CBOICTB
XUMHYECKHUX
3JIEMEHTOB
(M3MEHEeHHe paguycoB
aTOMOB U
AIEKTPOOTPHUIIATEILHO
CTH)H MX COEIUHEHUN
OT IIOJI0KCHHS B
MEPUOUYECKOMN
CUCTEME U CTPOCHUS
aTtoma.
YcraHaBauBaTh CBA3h
MEX]Y TTOJIOKEHUEM
3JIEMEHTA B
MEePUOUYECKOMN
CHUCTEME U CTPOCHUEM
ero aroma (cocTaB U
3apsin siapa, obuiee
YHUCJIO 3JIEKTPOHOB U
pacnpenesieHue ux 1o
ANEKTPOHHBIM CIIOSIM).
IIporao3upoBath
XapakTep U3MEHEHUS
CBOMCTB 2JICMEHTOB B

https://www.yak
lass.ru/p/himija/
8-
klass/periodiche
skii-zakon-i-
stroenie-
atomov-
163960/periodic
heskii-zakon-
163961




Crtpoenue
AJIEKTPOHHBIX
000JI04EK aTOMOB
nepBbix 20
XUMHYECKHUX
3JIEMEHTOB
[Tepuoanueckoit
cuctemsl J1. W.
MeHnpeneena.
XapakTepucTUKa
XHMUYECKOr0o
3JIEMEHTA 110 €T0
IMOJIOKCHUIO B
[Tepuoanueckoit
cucreme /1. W.
Menneneena.
3HaueHUE
[Tepuoauueckoro
3aKOHA U
[Tepuoanueckoit
CHCTEMBI XHUMUYECKHX
2JIEMEHTOB JIJISI
Pa3BUTHUS HAYKU U
npaktuku. J[. W.
MenaeneeB —
YYEHBIN, IENATOT U
TpaKJIaHUH.
JdemoHcTpanuu
Koporkonepuonnas n
JUTMHHOTIEpUOHAS
bopmbl
[Tepuoanueckoit
CHCTEMBI XHMUYECKHX
anemenTtoB /l. M.
Menneneena.
O3HaKOMIICHHE C
o0OpasiamMu METallioB
1 HEMETAJIJIOB.
JlabopaTopHbie u
NPaKTHYeCKHe
padoThI
JlaGopaTOpHBIi OMBIT:
BzaumopelictBue
TUAPOKCH/IA LIMHKA C
pacTBOpamMu KHUCJIOT U
HIe1049ei

HX COEMHEHUH I10
rpynmaM 1 nepuoiam
[Tepuoanueckoit
CHUCTEMBI.
XapakTepu3oBaTh
XUMUYECKHE
3JIEMEHTHI MEPBbIX
TpEX NEPUOJIOB,
KaJIusl, KaJbIHS 10 UX
MTOJIOKEHUIO B
[Tepuoanueckoit
cucteme 1. 1.
Meneneesa.
CrnenoBaTh IpaBHJIamMm
6e3omacHoii paboTHI B
nabopaToOpHu Mpu
HCIIOJIb30BaHNNU
XUMUYECKOHN MOCYbI
1 000py/IOBaHHUS.
BricTpanBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE€ OTBETHI C
Omnopoii Ha
MHPOPMAIIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepuaos,
IrPaMOTHO
UCII0JIb30BaTh
W3y4YEHHBIN
MOHATUMHBIN aIrapar
Kypca XUMHH.
Hcnonb3oBaTh pu
BBITIOJTHCHUH
y4eOHBIX 3aJaHHIA
TEKCTbI yueOHUKa,
CIIpaBOYHbIE
MaTepHuabl
(ITepuoguueckytro
CHCTEMY XUMHYECKUX
anemeHToB /I. M.
Menneneesa, Tabiuiry
pPacTBOPUMOCTHU
KHCJIOT, OCHOBAaHUH U
COJIeH B BOJIC,
AJIEKTPOXUMHUYECKUN
pA HAIPSKCHUI
METaJIJIOB).
Hcnonb3oBaTh Ipu
BBIIIOJIHEHUH
y4eOHBIX 3aJaHHI U B




npoiecce
HCCIIE0BATEIIHLCKOM
JCATCIBbHOCTU
HAy4YHO-TIONYIAPHYIO
auTEpaTypy
XAMUYECKOr 0
CoJIepXKaHusl,
CIIPaBOYHBIC
MaTepuaibl, PeCypChl
HNurtepnera

Tema 9.
XnuMuyeckas
CBSI3b.
OKUCIIUTEIIBHO-
BOCCTAHOBUTEIb
HBIC pEaKIuu

8y

DIEeKTPOOTPULIATEIIbH
OCTb aTOMOB
XUMUYECKHUX
3JIEMEHTOB.
XuMHU4ecKas CBSI3b
(moHHAas, KOBaJCHTHAS
MOJIIpHAs U
KOBaJICHTHASI
HENoJIIpHast).
CreneHb OKUCIICHUS.
OKUCIUTETHLHO-BOCCT
AHOBHTEIIHHBIC
peakuuu (OBP).
[Ipoueccsl okucneHus
Y BOCCTaHOBJICHUS.
OxkucnuTenu u
BOCCTaHOBUTEJIH.
JeMoHcTpanun
OKUCIUTETHLHO-BOCCT
AHOBHTEIIbHBIC
peaKIu: TOpeHue,
peaKIy pa3IoKEeHU,
COCTUHEHHUS

PackpwiBath cMbICIT
M3y4aeMbIX IMOHSITHUH.
Onpenensatb BU
XUMHYECKOH CBSI3H B
COEIMHEHUHU.
Onpenenars CTeNeHb
OKHUCIICHUS
XUMHUYECKOTO
areMeHTa 1o Gopmyre
€ro COeIMHEHUSI.
OnpenensaTb 3JI€MEHT
(BemecTBO) —
OKUCITUTENb U
AJIEMEHT (BEIIECTBO)
— BOCCTaHOBHTEIIb.
OOBSACHSTH CYITHOCTD
MPOLIECCOB OKUCIICHUS
Y BOCCTAHOBJICHUSI.
CocTaBnsTh
AJIEKTPOHHBIN OaaHcC
C Y4€TOM YHnciia
OTIAHHBIX U
MPUHSTHIX
AIEKTPOHOB.
CocTaBisTh
ypaBHEHUE
OKUCITUTEIHHO-BOCCTA
HOBUTEJIBHOMN
peaKIuu.
Ucnonw3oBaTh npu
BBITIOJIHEHUH
y4eOHBIX 3aJaHU
TEKCTbI yueOHUKa,
CIIpaBOYHbBIC
MaTepuaibl
(mepuoIuvIecKyro
CUCTEMY XUMUYECKHUX
anemenToB /. 1.
Memnneneesa, Tabnuily
pPacTBOPUMOCTHU
KHCJIOT, OCHOBAaHUH 1
coJiek B BoAE,

https://www.yak
lass.ru/p/himija/
8-
klass/okislitelno
vosstanovitelnye
-reaktcii-
189256/stepeni-
okisleniia-
elementov-
189257




JIEKTPOXUMHUYECKUI
pAl HAPSKEHUN

METaJJIOB)
9 KUIACC
Ne | HaumenoBanue | Kois- | OcHOBHOE OCHOBHEIE BUBI DJIEKTPOHHBIE
n/m | pa3aena/TeMsl BO coJiepKaHue e TETBHOCTH o0pa3oBaTesbH
4aco o0y4aromuxcs BI€ PECYpPChI
B
Pa3zpnen 1. BemecTtBo n xumu4veckne peakuuu (174)

1 IloBTOpEHUE U Su | [lepnonnueckuit XapakTepHu3oBaTh https://www.yak
yriayoneHnue 3aKOH. XUMHUYECKHE lass.ru/p/himija/
3HAHUU [lepuoanueckas AJIEMEHTHI MEePBBIX 8-

OCHOBHBIX CHUCTEMa XUMUYECKUX | TpEX mepuoaoB, kaimus | klass/periodiche

pas3aenoB Kypca anemenToB /1. W. Y KaJbLus 10 UX skii-zakon-i-

8 Kiacca Menneneena. IOJIOKEHHUIO B stroenie-
CrpoeHue aTOMOB. Ilepnonnueckoi atomov-
3aKOHOMEPHOCTH B cucteme [1. U. 163960/periodic
WU3MEHEHUHU CBOMCTB Menneneesa. heskaia-sistema-

XUMHYECKUX
3JIEMEHTOB MEPBBIX
TpEX NEPUOJIOB,
KaJIusl, KalbIUs 1 X
COCIUHEHNN B
COOTBETCTBUH C
II0JI0JKE- HHEM
3JICMCHTOB B
MEePUOINYECKOM
CHUCTEME U CTPOCHUEM
X aTOMOB.
Knaccuduxanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
BEIIICCTB
(MexayHapoHas U
TpUBHAJIbHASA).
XUMHUUYECKUe
CBOMCTBA BEIIIECTB,
OTHOCSIIUXCS K
pa3IUYHBIM KJ1accaM
HEOPTraHUYECKUX
CO€OUHEHUH, UX
FeHETUYeCKas CBSI3hb
HEOPraHUYEeCKUX
BEIIICCTB.

Crtpoenue BeuiecTna:
BUJIBI XUMHYISCKOM
CBSI3HM M THITBI
KPUCTAJUTHYECKUX
PELIETOK.
3aBUCHMOCTh CBOMCTB

Knaccudunuporats u
Ha3bIBAThH
HEOPraHN4eCKue
BEILIECTBA U3yUYEHHBIX
KJIaCCOB.

OmnwuceiBaTh 00IIIHE
XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX
KJIacCOB,
MOATBEPKIATH
CBOMCTBa IpUMEpamMu
MOJICKYJISIPHBIX
YpaBHEHUH
XUMHUYECKUX PEAKIUH.
Onpenensatb BU
XUMHYECKOM CBSI3U U
THUI KPUCTAIUITMYECKOMN
PELIETKYU BEILECTBA.
[Iporuo3upoBaTh
CBOICTBA BEILIECTB B
3aBUCUMOCTH OT UX
CTPOCHHUS.
BeicTpanBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE€ OTBETHI C
OIIOPOW Ha
nH(pOpMaLIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepuasos,
TPaMOTHO

173437




BELIECTB OT UX UCII0JIb30BaTh

CTPOCHHUS. W3y4YCHHBIN

JdeMoHcTpanun MIOHATUMHBIN anmnapar

1. Monenu Kypca XUMHH.

KPUCTAJTINYECKHUX Hcnonps3oBaTh npu

pemETOK BBINIOJITHEHUH

HEOpPraHUYECKHUX yueOHBIX 3aJ]aHU U B

BEIIIECTB. nporecce

2. KopoTkonepuo/iHasi | MCClIe10BaTEIbCKON

U JUTMHHONIEPHO Hasl | 1eATeNbHOCTU

bopmbI Hay4YHO-NOMYJISIPHYIO

[Tepuoanueckoit JIUTEpaTypy

CUCTEMBI XMMHUYECKUX | XUMUYECKOTO

anemenTtoB /l. 1. coAepKaHus,

Menneneena CIIPaBOYHBIE

MaTepHalbl, pecypchbl
WNurepuera

Tewma 1. 4q | Knaccudukanus PackpsiBaTh cMBICT https://www.yak
OcHoBHbIE XMMHMUYECKHUX peakIMi | u3ydaemsblx noHsatud | lass.ru/p/himija/
3aKOHO- 10 Pa3JINYHbIM Y IPUMEHSATH 3TH 9-klass
MEPHOCTH npU3HaKaM (110 YUCIly | MOHATUS IPU
XUMHYECKHUX U COCTaBy ONMCAHUU CBOMCTB
peakuui YUYacTBYIOIIUX B BELIECTB U UX

peaKIu BEIIECTB, TI0
TEIIOBOMY 3 eKTy,
10 U3MEHEHUIO
CTEIEHEN OKUCIICHUS
XUMHUYECKHUX
3JI€MEHTOB, 1O
00paTUMOCTH, TIO
y4acTHIO
KaTaJm3aTopa).

OK30- U
SHIOTEPMHUUYECKHUE
peakiuu,
TEPMOXHUMHUYECKHE
ypaBHeHus. [loHaTHE
0 CKOPOCTH
XUMHUYECKON PEAKIUU.
[TonsTue o
TOMOTEHHBIX U
reTEPOreHHBIX
peakuusx. [Tonarue
00 00paTUMBIX U
HEOOpaTUMBIX
XUMHUYECKHUX
peakuusx. [londarue o
XUMHUYECKOM
PaBHOBECHH.
@dakTopsl, BAUSIOLINE
Ha CKOPOCTh
XUMUYECKON peaKuuu

IIPEBpALCHUI.
Knaccudunuponatsb
XUMHUYECKHE peaklun
10 pa3Iu4HbIM
MPU3HAKAM.
YcranaBnuBaTh
3aBHCHUMOCTh
CKOPOCTH
XUMHYECKOW PEaKINH
OT Pa3JIMYHBIX
(hakTOpOoB.
IIporuosuposats
BO3MOKHOCTH
IIPOTEKaHUs
XUMHUYECKHUX
MPEBPALLECHUH B

Pa3IMYHEBIX YCIIOBUAX.

Onpenendarsb
OKHUCJIUTEND U
BOCCTAHOBHTEIIb B
OBP.

CocTaBiiTh
AJICKTPOHHBIN OanaHC
peaKIuu.
[TpounsBoauTh
BBIYUCIIEHHS 110
XUMHYECKUM
YpaBHEHUSIM.




U TIOJIOKEHUE
XUMHYECKOTO
paBHOBECHS.
OKUCIUTETBHO-BOCCT
AHOBUTEJIbHBIC
peakuuu
(3MeKTpOHHBIM OanmaHc
OKHCJIUTEIbHO-BOCCTA
HOBUTEJIBHOM
peaKIum).
JdeMoHcTpanun

1. 3aBUCHUMOCTD
CKOPOCTH
XUMHYECKON peaKIuu
OT Pa3JINYHBIX
(hakTOpOB.

2. BozneiictBue
KaTajan3aTopa Ha
CKOpPOCTb XMMHYECKOMN
peaxuuu.

3. ITpumepst
HEOOPAaTUMBIX U
o0paTh- MBIX
peaKIuid.

4. CmereHue
paBHOBECHS
XUMHYECKON PEAKIUU.
Bobruncienust
KOJIMYECTBA
BelIeCTBa, 00bEMa U
MacChl PEareHTOB WIIN
MPOJYKTOB TIO

BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHbBIE U
YCTHBIC OTBETHI C
OIIOpOH Ha
uHbopmaIuio u3
yueOHUKa U
CIIPAaBOYHBIX
MaTEepHaJIOB,
IPAMOTHO
HCII0JIb30BaTh
W3y4YCHHBIN
MOHATUIHBIN aIlrapar
Kypca XUMHH.
Hcronb3oBaTh Ipu
BBIIIOJIHEHUH
y4eOHBIX 3aJJaHUI U B
npoiecce
HCCIIEA0BATENIBCKOM
JIEATEIIbHOCTH
Hay4YHO-MOMYJISIPHYIO
IuTEPATYpy
XUMUYECKOTO
COZIepKaHuUs,
CIPaBOYHbIE
MaTepuaibl, PeCypChl
HNurtepuera

YpaBHEHUSM
XUMHUYECKHUX PEaKIHii
Tema 2. 8u | Teopus PackpbiBaTh CMBICT https://www.yak
DIIEKTPOTUTHYE AIEKTPOIUTUICCKON M3y4aeMbIX MOHATUH, | lass.ru/p/himija/
cKast JTUCCOIUALIUU. a TaK»Ke CMBICII 9-
TUCCOLMAIIN. DNEeKTPOIHUTHI U TEOpPUH klass/klassifikat
XHUMHUUYECKUE HEDJJICKTPOJIUTHI. JIEKTPOJIUTUYECKON ciia-
peaKkIu B KaTHoHsl, aHHOHBEI. TACCOLIAALINH. khimicheskikh-
pacTtBopax Mexanusm OObsicHATh IpuuKHbL | reaktcii-i-
JUCCOLUAIIUU ANEKTPONPOBOIHOCTH | zakonomernosti-
BEILIECTB C BOJIHBIX PaCTBOPOB. ikh-protekaniia-
pa3nu4yHbiMU BusiamMu | COCTaBIIATh 212242/skorost-
XUMUYECKOHU CBA3U. YpaBHEHUS protekaniia-
CreneHn JucconManuu KuciaoT, | khimicheskoi-
JIICCOLMAIIHH, IICJIOYCH U COJICH, reaktcii-
CunbHble U crabbie MIOJIHBIE U katalizatory-
AJEKTPOJIUTHL. COKpalIEHHbIE 287186

Peakiuu HOHHOTO
oOMeHa, YCIIOBHUS UX

WOHHBIE YPAaBHECHHUS
XUMHUYECKUX PEaKUi
HOHHOIr'0 0OMeHa.




nporekanus. MoHHbIe
YpaBHEHUS PEAKIIUA.
XuMuyeckue
CBOMCTBA KHUCIIOT,
OCHOBaHMM U COJIEH B
CBETE MPEACTaBICHUI
00
BJIEKTPOJIUTUYECKON
nucconumanuu. Cpena
pactBopa. [lonsitue o
TUAPOIIN3E COJICH.
KauectBeHHbIE
pEeaKIMi Ha KATUOHBI
Y QHUOHBI.
JdeMoHcTpanun
DJIeKTpUuyecKas
MIPOBOJIMMOCTD
pacTBOPOB BELIECTB;
JBUYKEHUE NOHOB B
AIEKTPUYECKOM TIOJIE.
OnbITHI,
WJUTFOCTPUPYIOLIUE
MPU3HAKU TIPOTEKAHUS
peakIii HFOHHOTO
obMeHa. OMBITHI TIO
ONPENETCHUIO CPEbI
B pacTBOpax coyueu
(x7opuaa HaTpus,
kapOoHaTa HaTpus,
XJIOpUJA IIUHKA).
JlabopaTopHbie n
NpaKTHYeCKHue
padoThI
JlaGopaTopHBbIil OMBIT:
Peakuu nonHoro
oOMeHa B pacTBOpax
AJEKTPOJIUTOB:
cynbdara menu(ll) u
ménouu, kapOoHaTa
HATpHs U COJITHOU
KHCJIOTBI, PEAKLIHS
HEUTpAIU3aLNU
MEXKIy TUAPOKCUIOM
KaJIUs U COJISTHOM
KHCJIOTOM.
IIpakTuueckas
pabora:

No 1. Pewienue
AKCIEPUMEHTAIBHBIX
3a/1a4 110 TEME.

IInanuposars u
OCYIIECTBIATh Ha
MIpaKTUKe
XUMHUYECKHE
AKCIIEPUMEHTHI,
IIPOBOJINTH
HaOJII0ICHUS, ACIaTh
BBIBOJIBI 11O
pe3yapTaTam
JKCIEPUMEHTA.
CnenoBatb npaBuiiaM
0e3omacHOi paboTHI B
nabopaTopuu mpu
HCIIOJIb30BaHUU
XUMHYECKOH MOCYIbI
1 000pyIOBaHUS.
IIponusBoauts
BBIYHCIICHHS 110
XUMUYECKUM
YPABHEHUSIM.
BeicTpauBath
pa3BEPHYTHIE
IIUCbMEHHbBIE U
YCTHBIE€ OTBETHI C
OIOpOii Ha
nH(bOpMaILIHIO U3
y4ueOHMKA U
CIIPaBOYHBIX
MaTepHaoB,
IrPAMOTHO
HCII0JIb30BaTh
W3y4YCHHBIN
MOHATUIHBIN aInapar
Kypca XUMHH.
Hcnonb3oBaThk pu
BBITIOJIHEHUH
y4eOHBIX 3aJJaHUN U B
rporecce
HCCIIEA0BATENIBCKOMN
JeATENbHOCTH
Hay4HO-TIOMYJISIPHYIO
auTepaTypy
XUMUYECKOTO
COJIep)KaHus,
CIIPaBOYHbIE
MaTepUAIIbL, PECYPCHI
HNurtepuera




BoruuciaeHus 1o
YpaBHEHUSIM
XUMHUYECKUX PEaKui

Pa3znen 2. Hemera/iibl 1 uX coenHeHud (24 1)

Tema 3. OOmas
XapaKTepH-
CTHKa
XUMHYECKHUX
3JIEMEH- TOB
VIIA-rpynmnsi.
T"amorensr

4q

OOmas
XapaKTEePUCTHKA
rajoreHoB.
OcobGenHoCcTH
CTPOCHHUSI ATOMOB
3TUX 3JIEMEHTOB,
XapakTepHBIC JIJIST HUX
CTEIIEHU OKUCIICHUS.
Crpoenue u
¢duznueckue cBoiCTBa
MIPOCTHIX BEIIECTB —
rajoreHoB.
XHUMUYECKUE
CBOMCTBa Ha IpUMeEpe
XJiopa
(B3anMOIECTBHE C
MeTaJlIaMH,
HEMeTaJlIaMH,
IeJI0YaMH).
XJI0pOBOAOPOA.
Consanas KUcCIoTa,
XUMUYECKUE
CBOMCTBA, NIOJIyYECHHE,
MIPUMEHEHUE.
KauecTBenHbIe
peaKkiu Ha
raJOreHUA-UOHBI.
JleictBre xjopa u
XJIOPOBOJIOPO/Ia Ha
OpraHu3M YeJOBeKa.
Baxxneime xiaopu bl
U UX HaXOXJICHUE B
MIPUPOJE.
JdeMoHcTpanun
Bupaeomarepuarnsr:
rajioreHbl U Ux
COEIMHEHMUS.
OO0pa3Ib! XJIOPHUIIOB.
JlabGopaTopHblie U
NpaKTHYeCKHue
padoThbI
JlaGopaTopHbIi OMBIT:
Pacno3znaBanue
XJIOPU/I-UOHOB.
[IpakTnueckas
pabora:

OOBsCHATD 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJJIOB U UX
COCIMHEHU B
npejienax MajibIxX
MIEPUOJIOB U TJIABHBIX
MOJICPYIIIT
[Tepuoanueckoit
CUCTEMbl XUMUYECKUX
3JIEMEHTOB C YYETOM
CTPOCHHSI X aTOMOB.
XapakTepu3oBaTh
¢dusnueckue u
XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
rajJjioreHoB (Ha
npuMepe XJiopa) u
CJIO)KHBIX BEIIECTB
(x70poBOZOpOIA,
XJIOpHJia HaTpus),
CTIOCOOBI UX
MTOJTYICHUS,
MPUMEHEHUE U
3HAYCHHE B TIPUPOJIC U
JKU3HM YETIOBEKA.
Onpenenars
rajoreHuA-uOHbI B
pacTBope.
[Inanuposars u
OCYIIECTBIISATH Ha
MpaKTUKe
XUMHYECKHE
AKCIEPUMEHTBHI,
MIPOBOJIUTH
HAOJIIOEHNUS, IeIaTh
BBIBO/IBI 110
pe3yapTaTam
HKCIIEPUMEHTA.
CnenoBatb npaBuiiaM
0e3omacHoOi paboTHI B
nabopaTopuu mpu
UCIOJIb30BaHUU
XUMHYECKOM MOCYbI
1 000pyIOBaHUS.
BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIC U

https://www.yak
lass.ru/p/himija/
9-klass/khimiia-
nemetallov-
157456/galogen
y-khlor-i-ego-
soedineniia-
161110




Ne 2. Tlonyuenue
COJITHOM KUCJOTEHI,
U3y4yeHue €€ CBOMCTB.
Brruucienus 1mo
ypaBHEHUSIM
XUMHUYECKUX PEAKIUH,
€CIIM OJIUH U3
peareHTOB JIaH B
H30BITKE;

00BEMOB T'a30B 110
YPaBHEHUIO pEaKIuu
Ha OCHOBE 3aKOHA
00BEMHBIX
OTHOIIICHUH ra30B

YCTHBIE€ OTBETHI C
OIOpoii Ha
UHPOPMALIHIO U3
y4ueOHMKA U
CIIPaBOYHBIX
MaTepHaoB,
rPaMOTHO
UCII0JIb30BaTh
M3y4YECHHBIN
MOHATUIHBIN armapar
Kypca XUMHH.
Ucnons3oBaTh npu
BBITIOJIHEHUH
y4eOHBIX 3aJJaHUN U B
nporecce
HUCCIIEN0BATEILCKON
JIeATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO
TUTEPaATypy
XUMHUYECKOTO
CoJIepXKaHusl,
CIIPaBOYHbBIE
MaTepuaibl, PECypChl
HNurtepnera

Tema 4. Obmias
XapaKTEePUCTHKA
XAMUYCCKHX
3JIeMeHTOB VIA-
rpynnsl. Cepa u
€€ COeIMHEHUS

54

Obmas
XapaKTePUCTHKA
AJIIEMEHTOB
VIA-rpynmsl.
OcobenHoctu
CTPOCHHS aTOMOB
ATHX DJIEMEHTOB,
XapaKTepHBIC I HUX
CTCTICHH OKUCIICHHUS.
Crpoenue u
¢dusnueckue CBOCTBa
MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEPHI.
ANIOTpOIHbBIE
MoauQUKaITUN
KHCIIOPOJ1a U CEpPHI.
XuMH4yecKue
CBOICTBA CEPHI.
CepoBoaopon,
CTpOEHHE,
busznueckue u
XUMHUYECKHE
cBoiicTBa. OKCHUIBI
CEpBI KaK
MIPEJICTABUTEIH
KHCIIOTHBIX OKCHJIOB.
CepHas Kucniora,
dbuznvecKue u

OOBsACHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWCTB
DIIEMEHTOB
VIA-rpynmsl u ux
COEJIMHEHUH C y4ETOM
CTPOCHHSI KX aTOMOB.
XapakTepHu3oBaTh
dusnveckue u
XUMHUYECKHE CBOWCTBA
MPOCTOTO BEILECTBA
Cepshl U €€
COEMHECHUI
(cepoBogopona,
OKCHJIOB CEpHI,
CEpHOM KUCJIOTBHI,
Cynb(aToB), CIIOCOOBI
UX MOJYYEHUS,
MPUMCHCHUE U
3HAaYEHHUE B MPUPOE U
JKU3HU YETIOBEKa.
OnpenensTe HaTU4KE
Cynb(haT-HOHOB B
pacTBope.

OOBSACHSTH CYLIHOCTD
HKOJIOTHYECKUX
po0JeM, CBI3aHHBIX

https://www.yak
lass.ru/p/himija/
9-klass/khimiia-
nemetallov-
157456/sera-i-
ee-soedineniia-
161314




XUMHUYECKHE CBOMCTBA
(oOmue xak
MpeACTaBUTENS
KJ1acca KUCIIOT U
cneuupuyeckue),
MIPUMEHEHHUE.
XuMuyeckue
peakuuu, Jiexaliye B
OCHOBE
MIPOMBIIIIEHHOTO
crioco0a MoTy4eHHs
CEpPHOM KHUCIIOTBHI.
Arnmapatsl 1
MPOTEKAIOIINE B HUX
npoiiecchsl (Ha
npuMepe
IIPOU3BOJCTBA CEPHOU
KuCJIO0ThI). Commn
CEpPHOM KHUCIOTBHI,
KauyecTBEHHas
peakius Ha
cynbdaT-uoH.
Haxoxnenue cepsl u
€6 coeqUHEHN B
MIpUPOJIE.
XuMuyeckoe
3arps3HEHUE
OKpYKaroIel cpebl
COCTMHEHUSIMU CEPBI
(KUCIOTHBIE TOXKIHU,
3arpsi3HEHUE BO3/1yXa
1 BOJOEMOB),
CIoCcoOBI ero
MPEeAOTBPAILEHHUS.
JeMoHcTpanun
Konnexkuun
(BumeomaTepHabl):
cepau eé
COEJIMHEHUS.
OOyrnuBaHue caxapa
0T N€HCTBUEM
KOHLICHTPUPOBAHHOU
CEpPHOM KHUCIIOTBHI.
JlabopaTopHbie n
NpaKkTHYeCKue
padoThI
JlaGopaTopnbie
OTBITHI:
O6nHapyxeHue
Cynb(haT-HOHOB.
BzaumopelictBue

c mepepaboTKO
COEJIMHEHUH CEPBI.
IInanuposars u
OCYIIECTBIISATh Ha
MIPAKTHKE
XUMHYECKHE
AKCIEPUMEHTBHI,
IIPOBOJIUTH
HaOJIIOICHUS, JeIaTh
BBIBO/IBI 110
pe3ynbpTaTam
AKCIIEPUMEHTA.
CnenoBatb npaBuiiaM
0e3omacHOi paboTHI B
nabopaTopuu mpu
UCIIOJIb30BaHUHU
XUMHYECKOH MOCY/IbI
1 000pyIOBaHUS.
IIpousBoauts
BBIUMCJICHHUSI 110
XUMHYECKHM
YpaBHEHUSIM.
Hcnonb3oBaTh Ipu
BBITIOJTHEHUH
y4eOHBIX 3aJJaHUN
TEKCThI Y4eOHHUKa,
CIIpaBOYHbBIC
MaTepHabl
(ITepunoguyeckyro
CHUCTEMY XUMUYECKUX
anemeHToB /l. W.
Menneneesa, Ta0IHILy
PacTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U
coJieH B BOJIE,
AIEKTPOXUMUUYECKUI
PAL HAIPSKEHUI
METaJJIOB).
Hcnonb3oBaTh pu
BBITIOJTHEHUH
y4eOHBIX 3aJJaHUI U B
nporecce
HCCIIE0BATENIBCKOM
JIeATEeIIbHOCTH
HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy
XUMHUYECKOT0
CoJIepKaHusl,
CIIpaBOYHbBIC
MaTepuaibl, PeCypChl
HNurtepuera




pa30aBIeHHON cepHOI
KHCJIOTHI C ITTHKOM.
Boruucienus 1o
YpaBHEHUSM
XUMUYECKUX PEAKIUN;
MacCOBOU 101U
BBIXO/Ia MTPOJIYKTa

peaKIm
Tema 5. OOmias 7a | O6mas OO0BACHATE 001I1E https://www.yak
XapaKTepUCTHKA XapaKTepUCTHKA 3aKOHOMEPHOCTH B lass.ru/p/himija/
XHUMHYESCKHX AJIEMEHTOB W3MEHEHUHU CBOMCTB 9-klass/khimiia-
371eMeHTOB VA- VA-rpynisl. AJIEMEHTOB nemetallov-
rpynnsl. A3oT, OcobenHoctu VA-rpynms! u ux 157456/azot-1-

¢bochop u ux
COCTUHCHHUS

CTPOEHHSI AaTOMOB
ATHX JJIEMEHTOB,
XapakTepHBIC JIJIST HUX
CTENEHU OKUCIICHUS.
A3sor,
pacrpocTpaHeHHE B
npupose, puznyeckue
U XUMUYECKHE
CBOMCTBA.
Kpyrosopor azora B
IIpUPOJIE.

AmMmmak, ero
¢buznueckue u
XUMHYECKHE
CBOMCTBA, MTOJIy4CHUE
u npuMeHeHue. Conun
aMMOHHS, UX
¢busnveckue u
XUMHYCCKHE
CBOMCTBA,
MIPUMEHEHHUE.
KauectBennas
peaxiys Ha HOHbI
aMMOHUSI.

A3oTHas Kkuciora, e€
¢dusnveckue u
XUMHUYECKHE CBOKCTBA
(oOmue Kak
MIPEICTaBUTEIS
KJ1acca KUCIJIOT U
cnenuduaeckue).
Hcnonb3oBanue
HUTPATOB U COJICH
aMMOHHUS B KQUE€CTBE
MUHEPATBHBIX
yI0OpeHuH.
XuMHyeckoe
3arpsi3HeHue
OKpYKaroIIel cpeibl

COECIMHEHUH C Y4ETOM
CTPOCHHUS UX ATOMOB.
XapakTepu3oBaTh
¢dusnueckue u
XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
azoTa u (hocdopa 1 ux
COEIMHEHU M
(ammuaka, coneit
aMMOHHSI, a30THOM
KHCJIOTHI, HUTPATOB,
okcuaa gochopa(V) u
(dhochopHOI KUCITOTHI,
docdaToB), crrocoObI
WX MTOJTYYCHUS,
MPUMEHEHUE U
3HAYCHUE B MPUPOJIC U
JKU3HU YeTIOBEKa.
Onpenenars HOHBI
aMMOHHUS U
dbocdar-noHsI B
pacTBope.

OOBACHATDH CYIIHOCTH
IKOJIOTHUECKUX
mpo0JieM, CBI3aHHBIX
C HAXOXKJIECHUEM
COE€QUHEHNN a30Ta U
docdopa B
OKpY’KaloIIeH cpene.
IInanuposats u
OCYILIECTBIISATH HA
MIPAKTHKE
XHUMUYECKHE
9KCIIEPUMEHTHI,
MIPOBOTUTH
HaOJII0IeHUs, AeIaTh
BBIBOJIBI 110
pe3ynbTaTtam
HKCIICPUMEHTA.

ego-soedineniia-
161796




COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa,
MTOYBBI U BOJOEMOB).
docdop,
aJJIOTPOIIHBIE
MoaudUKaIun
ocdopa,
¢dusnveckue u
XUMHUYECKHE
CBONCTBA.

Oxkcun pochopa(V) u
docdopHas kuciora,
buznveckue u
XUMHUYECKHE
CBOMCTBA, OJIyYEHHUE.
KauecTBenHnas
peakuus Ha
docdar-noHsI.
Hcnonb3oBanue
docdaToB B KauecTse
MUHEPATBHBIX
yIoOpeHui.
3arpsizHeHue
MPUPOTHBIX BOJOEMOB
dbocharamu.
JeMoHcTpanun
Komnnexkuuu: pocdop
Y UX COCIUHCHUS.
B3aumonetictBue
KOHLICHTPUPOBAHHOU
a30THOU KUCJIOTHI C
MeEJIBIO.
JlaGopaTopHbie U
NpaKkTHYeCKue
padoThI
Jlaboparopusbie
OTIBITHI:

1. BzanmonelicTeue
COJIE aMMOHMS C
ETOYBIO.

2. O3HaKOMJICHHUE C
oOpa3iamu a30THBIX U
bochopubIx
yao0peHui.
IIpakTuueckas
pabora:

Ne 3. Tlonyuenue
aMMuaka, u3y4eHue
€ro CBOMCTB.

CnenoBatb npaBuiiaM
0e3omacHoOi paboTHI B
nabopaTopuu mpu
UCIOJIb30BaHUU
XUMHYECKOHN TIOCY IbI
1 000pyIOBaHUS.
[IpousBoaute
BBIUKCJICHHUSI 110
XUMHYECKIM
YpaBHEHUSIM.
Hcronb3oBaTh pu
BBITMIOJTHEHUH
y4eOHBIX 3aJaHHI
TEKCTHI yueOHUKa,
CIIPaBOYHBIE
MaTepHabl
(mepuoguvecKyro
CUCTEMY XUMHUYECKUX
anemeHToB /l. W.
Memnneneesa, Ta0IHILy
pacTBOpPU MOCTH
KHUCJIOT, OCHOBaHU U
CoJIeH B BOJIC,
ANEKTPOXUMUYECKUI
P HAIPSKEHUI
METaJIJIOB).
Hcnonb3oBaTh pu
BBITIOJTHEHUH
y4eOHBIX 3aJJaHUN U B
nporecce
HCCIIEA0BATENIBCKOM
NesATeTbHOCTU
HAyYHO-MOMYJISIPHYIO
TUTEpaTypy
XUMHUYECKOTO
COJIepKaHus,
CIPaBOYHbIE
MaTepHaIbl, PECYPChI
HNurtepuera




Beruuciienus mno

YpaBHEHUSAM

XUMHUYECKUX PEaKui
Tema 6. O0mas | 84 VYrnepon, OOBsCHATD 001IHE https://www.yak
XapaKTepPUCTHKA aJUIOTPOITHBIE 3aKOHOMEPHOCTH B lass.ru/p/himija/
XUMHUYECKHUX MOIU(UKAIIH, U3MEHEHUU CBOMCTB 9-klass/khimiia-
aneMeHToB [VA- pacnpocTpaHeHHUE B AJIEMEHTOB nemetallov-
IPYIIIbI. npupoze, puzndeckue | [IVA-rpynmsl u ux 157456/uglerod-
VYraepon u U XUMHAYECKHE coeauHeHul ¢ yuétom | soedineniia-
KPEMHUI U UX CBOMCTBA. CTpPOEHHUS UX aTOMOB. | ugleroda-
COEIUHEHUSI AncopOmus . XapakTepu3oBaTh 163475

Kpyrosopor yriepona | ¢pusuueckue u

B IIPHUpPO/IE. XUMHYECKHE CBOMCTBA

Oxcuppl yriepona, ux
buznveckue u
XUMHYCCKHE
CBOMCTBA, UX
JICICTBUE HA JKUBBIE
OpTraHHU3MBI,
MOJTy4eHUE U
MIPUMEHEHHE.
DKOJIOTHYECKHUE
npooeMBl,
CBSI3aHHBIE C OKCHIOM
yraepona(IV);
rUmnoTesa
rJ100aMBEHOTO
MOTEIICHUS KIIMMATa;
NapHUKOBBIN 3 ek .
VYronbHasg KUCI0Ta U
e€ cou, ux
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, OJIYYEHUE
Y TIpUMEHEHHUE.
KauectBenHnas
peakius Ha
KapOOHAT-HOHHI .
Ucnonp3oBanue
KapOOHATOB B OBITY,
MEUIHE,
MIPOMBIIIJICHHOCTH,
CEJIbCKOM XO35HCTBE.
IlepBoHavanbHbIE
MOHATHUS 00
OpPraHMYECKUX
BEILIECTBAX KAK O
COEJIMHEHUSX
yriaepoza:
0COOCHHOCTH COCTaBa
u ctpoenus. [lonstue
0 OMOJIOTHYECKH

MIPOCTHIX BEIIECTB
YIJI€poia U KPEMHHUS
Y UX COCMHEHUU
(oxcuaoB yriepoaa,
YTOJIbHOU KHCIIOTHI,
KapOOHATOB, OKCUA
KpEeMHHUS,
KPEMHUEBOM
KHCJIOTBI, CUJIUKATOB),
CIOCOOBI UX
MTOJTYYCHHS,
MPUMEHEHUE U
3HAYCHHE B TIPUPOJIC U
JKU3HM YETIOBEKA.
Onpenenars
KapOOHAT- U CHUJIHKAT-
HMOHBI B paCTBOPE.
OOBSACHSTH CYIITHOCTD
IKOJIOTUYECKHUX
po0JeM, CBI3aHHBIX
C HaXOXKJECHUEM
YTJIEKUCIJIOTO rasa B
OKpYyXaroleu cpeae.
NmroctpupoBath
B3aUMOCBS3b
HEOPraHUYECKUX
COEIMHEHUH yriaepoaa
1 OpTraHUYECKHUX
BEILIECTB.
IInanuposats u
OCYILECTBIIATH HA
MpaKTUKE
XUMUYECKHE
AKCTIIEPUMEHTBHI,
MIPOBOJINUTH
HaOJII0IeHUs, AeIaTh
BBIBOJIBI 110
pe3ynbTaTam
JKCIEPUMEHTA.




Ba)KHBIX BEIIECTBAX:
XKUpax, OenKax,
YIIEBOIAX.
MarepuansHoe
€MHCTBO
OpPraHUYECKUX U
HEOPraHMYECKHUX
COCIUHEHUH .
Kpemnui, ero
buznveckue u
XUMHUYECKHE
CBOWCTBA, OJIYYEHUE
Y TIpPUMEHEHUE B
ANEKTPOHHUKE .
CoenvHeHNs KpEMHUS
B nipupoje. O6mme
IIpeICTaBICHUs 00
okcuae kpeMausi(I1V)
U KPEMHHEBOU
kucnore. CUIMKATHI,
WX UCIIOJIb30BAHKE B
OBITY, MEJIUIIMHE,
MIPOMBINIIICHHOCTH.
Baxwnerimue
CTPOUTEIHHBIC
MaTepHabl:
KepaMuKa, CTEKJIO,
LIEMEHT, OETOH,
KEJIe300€TOH.
[Tpo6nembr
0€301MacHOTO
UCIOJIb30BaHUS
CTPOUTEIHLHBIX
MaTepHasoB B

MOBCEIHEBHOM KU3HH.

JdeMoHcTpannun
Mopnenn
KPUCTAJUIMYECKUX
pemETOK anmasa,
rpadura, MOJIEKYIbI
bymnepena
Ancopbuust
pacTBOPEHHBIX
BEILECTB
AKTUBHPOBAaHHBIM
yriéM. IIpotusoras.
BuageomarepuaJibli:
CUJIMKATHas
MIPOMBIIUIEHHOCTb .
Mopnenu Monexyi
OpraHUYEeCKHUX
BEILECTB.

CnenoBatb npaBuiiaM
0e3omacHoOi paboTHI B
nabopaTopuu mpu
WCTIOJIh30BaHUHT
XUMHYECKOHN TIOCY IbI
1 000pyIOBaHUS.
Hcnonb3oBaTh pu
BBIMIOJTHEHUH
y4eOHBIX 3aJaHHI
TEKCTHI yueOHUKa,
CTIpaBOYHBIE
MaTepUabl
(ITepuoguueckyto
CUCTEMY XUMUYECKUX
anemeHToB /1. W.
Menneneesa, Tabnuiry
pacTBOPUMOCTHU
KHCJIOT, OCHOBaHUI U
CoJIeH B BOJIC,
ANEKTPOXUMUYECKUI
PAL HAIPSKECHUI
METaJIJIOB).
Hcnonb3oBaTh Ipu
BBITIOJTHEHUH
y4eOHBIX 3aJJaHUN U B
nporecce
HCCIIEA0BATENIBCKOMN
NesATeTbHOCTU
HAYYHO-TIOMYJISIPHYIO
JTUTEpaTypy
XUMHYECKOTO

coJiep KaHMUs,
CIpaBOYHBIC
MaTepHaIbl, PECYPChI
HNurtepuera




JlabopaTopHbie u
NpaKkTHYeCKue
padoThbI
JlaGopaTopHBIii OTIBIT:
KauectBennas
peakuus Ha
KapOOHAT-HOH.
[IpakTueckue
paboThI:

No 4. Tlonyuenue
YTJIEKUCIIOTO rasa.
KauectBennas
peakius Ha
KapOOHAT-HOH.

Ne 5. Pemienue
AKCIEPUMEHTATBHBIX
3aJ1a4 110 TeMe
«HemeTamisl».
Buruucjenus 1o
YpaBHEHUSIM
XUMHUYECKHUX PEAKIUM,
€CJIM OJINH U3
peareHTOB JIaH B BUJIC
BOJIHOT'O pacTBOpa C
H3BECTHOM MaCCOBOM
oJIen

Pasn

e 3. Mertabl u ux coennHenus (20 v)

Tema 7. OOmiue
CBOMCTBA
METAIIOB

4q

Obmas
XapaKTEPUCTHKA
XUMUYECKUX
AJIEMEHTOB —
METaJIIOB Ha
OCHOBaHUU HX
MOJIOKEHUS B
[Tepuoanueckoit
CUCTEME XUMUYECKUX
anemenToB /l. 1.
Menneneesa u
CTPOECHUS aTOMOB.
CrpoeHue MeTaios.
MerTannnueckas cBs3b
Y MeTaJuTH4ecKas
KpUCTaJTH4ecKas
peléTKa.
DIIEKTPOXUMHUYECKUI
PAL HAIIPSKEHUI
METaJJIOB.
OuU3NYECKUE U
XUMHUYECKHE CBONCTBA
MeTtasuioB. O0mme
CHOCOOBI MOTYYECHUS
METaJIJIOB.

PackpwiBaTh cMBICT
M3y4aeMbIX MOHITUH
U TIPUMEHSATH ITH
TIOHSITHS TIPU
OTIMCAHUU CBOWCTB
BEIIECTB U UX
IIPEBPALICHU.
OOBICHATE 001IIHE
3aKOHOMEPHOCTH B
N3MEHEHUHN CBOMCTB
AJIEMEHTOB-METAJIOB
U UX COCIUHEHUH C
y4E€TOM CTPOCHHUS UX
aTOMOB.
XapakTepu3oBaTh
CTPOEHUE METAJIIOB,
obmue Gpuzndeckue u
XHUMHYECKHUE CBOICTBA
METAJUIOB.
XapakTepHu3oBaTh
o0mime croco0s!
MOJTy4EHUS] METAIIJIOB.
CnenoBath npaBuiiaM
0e3omacHoOi paboTHI B
1abopaTopuu mpu
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IlonsTue o koppo3uu
METaJJIOB U OCHOBHBIE
CIIOCOOBI 3aLTUTHI OT
Koppo3uu. CriiaBbl
(ctamp, yyryH,
JTIOPATIOMUHUH,
OpoH3a), ux
MIPUMEHEHUE B OBITY U
MIPOMBIIUIEHHOCTH.
JeMoHcTpanun
O3HaKOMIIEHHE C
o0OpasiamMu MeTaIoB
Y CIUIaBOB, UX
(bU3UIeCKUMHA
cBorictBaMu. Mojienu
KPUCTAIITNYECKHUX
PELIETOK METAJUIOB.
BuneomarepuaJjibli:
KOPPO3Usl METaJUIOB.
JlaGopaTopHblie U
NpaKTHYeCKue
padoThbI
JlaboparopHsble
OTIBITHI:
O3HaKOMIICHHE C
oOpasliaMu CIIJIaBOB
METaJIJIOB .
3aBUCUMOCTD
CKOPOCTH pEeaKIu
MeTaia ¢ KUCIOTON
OT MPUPOJIBI METAILNIA .
Bbruucienns no
YpaBHEHUSM
XUMHUYECKHUX PEaKIIHid,
€CJIM OJTUH U3
pEareHTOB COAEPKUT
IpUMeECH

UCIOJIb30BaHUHU
XUMHYECKOM MTOCYIbI
1 000pyIOBaHMUS.
[TpounzBoauTh
BBIUMCJICHHSI 110
XUMHYECKUM
YpaBHEHUSIM.
Hcnons3oBaTh npu
BBITIOJTHEHUH
y4eOHBIX 3aJaHUN
TEKCTbI y4eOHUKa,
CIPaBOYHbIE
MaTepuaibl
(ITepuoguyeckyro
CUCTEMY XUMUYECKUX
anemenTtoB /l. 1.
Memnneneesa, Tabnuily
PacTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U
coJieii B BOJIE,
AIEKTPOXUMHUYECKUN
pAl HAPSIKEHUN
METAaJJIOB).
Hcnonws3oBaTh npu
BBITIOJTHCHUH
yueOHBIX 3aJaHHl U B
nporecce
UCCIIeIOBATENbCKOM
NeATEeTbHOCTH
HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy
XUMHUYECKOTO
COJIepKaHUS,
CIIPaBOYHbBIE
MaTepHuabl, PECypChI
HNurepuera

Tema 8.
Baxneimme
METaJUThl ¥ UX
COCITMHCHUS

164

[llenoyHbIe METAIIIIBL.
Ilonoxenue B
[Tepuoanueckoit
CHCTEME XUMHYCCKUX
anemenTtoB Jl. 1.
Menneneena,
CTPOCHUE aTOMOB.
Haxoxnenue B
MpUpOJE.
dusznueckue u
XHMHUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U
kaius ). OKCUIbI 1
TUAPOKCHUIBI HATPHS U
kanus. [[pumenenue

OOBICHATE 001IIHE
3aKOHOMEPHOCTH B
N3MCHEHHMH CBOMCTB
3JICMCHTOB-METAJIIOB
B rpynmnax u ux
COCIMHEHUH C Y4ETOM
CTPOCHUS UX aTOMOB .
XapakTepu3oBaTh
buznveckue u
XUMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB
METAJIJIOB B UX
COE€IMHEHUN
(oKkcuaoB,
THAPOKCHJIOB, COJICH),
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IIEJIOYHBIX METAJIJIOB
U UX COCIUHEHUMN.
IIlenoyno3eMeabHbIS
MeTaJlJIBl MAarHUH 1
KaJbLUW, CTPOEHUE
atoMoB. [lonoxeHnue B
[Tepuoanueckoit
CUCTEME XUMHYECKUX
anemeHnToB /l. U.
Menneneena.
Haxoxnenue B
npupojae. Puznueckue
W XUMUYCCKHE
CBOICTRA.
Baxuneiie
COCIMHEHMS KaJIbIIHS
(okcum, TUIPOKCHUI,
commn). XKEcTkocTh
BOJIBI M CITOCOOEI eé
YCTpaHEHHMUS.
AToMUHHT.
Ilonoxxenue B
[Tepuoanueckoit
CHCTEME XUMHYECKUX
anemenToB /l. W.
Menpaeneena,
CTPOCHHE aToMa.
Haxoxneunue B
npupone. Puznueckue
U XUMUYCCKHE
CBOICTBA.
AmdoTepHbIe
CBOMCTBA OKCHIIA U
TUAPOKCHUIA.
Keneso. ITonoxenue
B llepuonnueckou
CHCTEME XMMHYECKHX
anemenTtoB /l. WM.
Menpeneena,
CTPOEHHUE aToMa.
Haxoxnenue B
npupone. Puznueckue
U XUMHUYECKHE
cBoiicTBa. OKCHIBI,
TUIPOKCHUJIBI U COJTH
xkeneza(ll) u
xeneza(Ill).
JdeMoHcTpanun
BzaumopelictBue
HATpusl C BOAOM.
OkpamvBaHue

CIIOCOOBI UX
MOJIy4EHMUS,
IIPUMEHEHUE U
3HaYeHHUE B MPUPOJE U
JKU3HU YEJIOBEKA.
Pacno3naBats ¢
IIOMOUIbIO
KaueCTBEHHBIX
peaKunii HOHbI
MeTaJlIoB (MarHus,
AJTIOMUHUS, [IUHKA,
xKeresa, MeJu).
[Inanuposars u
OCYILECTBIIATh HA
MpaKTUKe
XUMUYECKHE
AKCIIEPUMEHTBI,
MIPOBOJIUTH
HAOJIIOIEHNUS, IEIaTh
BBIBOJIBI 11O
pe3yapTaTam
JKCIEPUMEHTA.
CnenoBath npaBuiiaM
0e3omacHOi paboTHI B
nabopaTtopuu mpu
HCII0JIb30BaHUU
XUMUYECKOH TOCYbI
1 000pyIOBaHUS.
[TpousBoauTh
BBIYHCIICHHUS 110
XUMUYECKUM
YPaBHEHUSIM.
BeicTpauBath
pa3BEPHYTHIE
MMMCbMEHHBIC U
YCTHBIE OTBETHI C
OIOpoi Ha
UHPOPMALIHIO U3
y4eOHMKA U
CIPaBOYHBIX
MaTepHuasos,
rPaMOTHO
HCIIOJIb30BaTh
U3Yy4YCHHBIN
MOHATUIHBIN aInapar
Kypca XUMHH.
Hcnons3oBaTh npu
BBITIOJIHEHUH
yueOHBIX 3aJaHHil U B
nporuecce
HUCCIIEA0BATEIbCKOMN
JIeATEIbHOCTH




IUIaMEHH HOHAMH
HATpUsl U KaJusl.
OxpainBanue
IUTAMEHU MOHAMU
KaJIBIHS.
BzaumopelictBue
OKCHJIa KaJIbIIHs C
BOJIOH.
BuageomarepuaJjibli:
TOPEHUE Keye3a B
KHUCJIOPOJE U XJIOpE.
JlabopaTopHble U
NpaKTHYeCKue
padoThbI
JlaGopaTopHble
OITBITHI:
O3HaKOMIICHHE C
oOpa3ramMu aTFOMUHUS
U €0 CIIABOB.
AmdorepHbIe
CBOMCTBA TUAPOKCHIA
AITFIOMUHUS.
KauecTBennnie
peaKIui Ha MOHBI
JKeesa.
[IpakTueckue
paboTHI:

Ne 6. JKéctroCThb
BOJBI 1 METOJBI €€
YCTpaHEHHUS.

Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX
3a/1a4 110 TeMeE
«MeTtanab .
Brruucjenus 1o
yYpaBHEHUSIM
XUMHYECKHUX PEAKIHUH,
€CIIM OJIUH U3
pEeareHTOB JIaH B
HU30BITKE HUIIN
COAEPKUT IPUMECH;
MacCOBOM 101N
BBIXOJ1a IPOJIYKTA
peakiumn

Hay4HO-IIONYJIIPHYIO
JUTEPATypy
XUMUYECKOTO
COJIEPKaHUS,
CIIPaBOYHbIE
MaTEpHAIIBL, PECYPCHI
WNurepuera

Pa3znen 4. Xumus n okpy:xaomas cpeaa (3 4)

10

Tema 9.
BemectBa u
MaTepuaibl B
JKM3HH YeTI0BEKa

3q

Hosele maTepuaisl u
TEXHOJIOTHH.
BemecrBa u
MaTtepuasbl B
IMOBCEIHEBHOM XKU3HU
YyeJloBeKa. XUMHA U
3J10pPOBBE.

XapakTepu3oBaTh
POJIb XUMHH B
pa3UYHBIX cepax
JeSITeIbHOCTH JTIOJICH,
OCHOBHBIE BEIIECTBA U
MaTepHabl,
IpUMEHSIEMBIE B
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besonacHoe ’u3HU coBpeMeHHoro | khimicheskikh-
UCIIOJIb30BaHUE YesioBeKa. reaktcii-
BEILECTB U OOBACHATH yCIOBUS 232922/khimiia-
XUMHUYECKHX peakiuii | 6e30macHoro i-pishcha-
B OBITY. UCIIOJIb30BaHUs khimiia-i-
[Tpupoausie BEIIECTB U zdorove-232928
HUCTOYHUKHU XUMHYECKHUX PEaKIIHid
YTJIEBOJIOPOIOB B OBITY.
(yroJib, mpupOAHBIHA AHanu3upoBath U
ra3, He(Th), KPUTHYECKH
MIPOYKTHI X OIICHUBATH
nepepadboTKH, UX pPoab | HHGOPMAITHIO O
B OBITY U BIUSTHUU
MIPOMBIIIIIEHHOCTH. MIPOMBIIIIEHHOCTH,
OcHOBEI CEJIBLCKOIr0 X035MCTBRa,
HKOJIOTMYECKOI TpaHCIOpPTa U Ap. Ha
IPaMOTHOCTH. COCTOSIHUE
XUMHUYECKOe OKpYXKaloIleil Cpeabl.
3arps3HEHUE YMeTh 0OKa3bIBaTh
OKpY’Karollel cpesibl | MepBYIO MOMOIIb MTPH
(npenenbHO XUMHYECKHX 0¥KOTaX
JOTyCTUMASI U OTPaBJICHUSX.
KOHIICHTpAIUs [TpuHMMaTH yyacTHe B
BemectB — [1JIK). 00CyX1eHUHU TIPOOITIEM
Ponp xumum B XHMUYECKON U
pelIeHun HKOJIOTHYECKOM
AKOJIOTMYECKUX HaIpaBJIEHHOCTH,
npobiem BBICKA3bIBaTh

COOCTBEHHYIO

MO3UIHIO TIO

npoOiemMe u

npenaarath

BO3MOJKHBIE TTyTH €€

peuieHus

KOPPEKIITMOHHO-PA3BUBAIOIIAA HAITPABJIEHHOCTD kypca Xxumuu JocTUTaeTcs 3a
CUeT:

° pa3BUTHSl  PEUYEMBICIUTEIBHON JEATEIbHOCTH B IPOLIECCE  YCTAHOBIICHUSA
JIOTUYECKUX BHYTPH- U MEKITPESIMETHBIX CBSI3€H, OBIIAJICHUS YMEHUSMHU CPaBHUBATh, HAOIIOaTh,
0000111aTh, aHATM3UPOBATh, JICJIATh BBIBOJIbI, IPUMEHATh XUMHUUYCCKUE 3HAHUS JJIs1 OOBSICHCHUS
CBOIICTB SIBJICHUH U BEILIECTB, YCTAHOBJICHHS CBSI3HM MPOLIECCOB U SIBIICHUM;

° MPUBJICYECHUS MEXKIUCLHUIUIMHAPHBIX CBA3€H, HHTEHCUBHOI'O MHTEIJIEKTYaJIbHOTO
pPa3BUTHSL CPEICTBAMU XMMHUM Ha MaTepuajie, OTBEYAIOIIEeM OCOOCHHOCTSM M BO3MOXKHOCTSM
oOyJaromuxcs;

° AKTUBHOTO HCIIOJIb30BAHMSI COBMECTHBIX C y4HTeNneM (GopM paboTel (Hampumep,
3a/1auu, TpeOyroIre TPUMEHEHUS CJI0KHBIX MAaTEMAaTHYECKUX BBIYUCICHUN U (HOPMYJI, IO TEMaM
pEIIaoTCs B KJIACCE C MOMOIIBIO YUUTEINS);

° (hopMupOBaHUS, PACIITUPEHHS U KOOPIWHAIINN MPEIMETHBIX, TPOCTPAHCTBEHHBIX U
BPEMEHHBIX MPEJCTABICHUA Ha MaTepuajie Kypca, B IMPOLECCEe MPOBEICHUS IEMOHCTPALHA,
OTIBITOB, HAOIIOIEHUH, SKCTIEPUMEHTOB;

° CIIEUAIILHOTO CTPYKTYPUPOBAHUS U aHAJIM3a U3Yy4aeMOro MaTepraiia (BbIICICHHE
CYILIECTBEHHBIX PU3HAKOB U3y4aeMbIX SIBICHUN U YCTAaHOBJICHUE UX B3aUMOCBSI3H),



° dbopMupoBaHUS  TMO3HABATEIBHOW  JEATEILHOCTH B XOJ€  XHMHYECKHX
AKCIIEPUMEHTOB M HAOJIOJCHHMIA, PU BBIMOJHCHUN JTA0OPATOPHBIX pa0dOT: YMEHUS BBIACIATH U
0CO3HaBaTh y4eOHYIO 3a/1ady, CTPOWTh M OPCUCBIISIThH IUIAH JCHCTBUN, aKTyaJM3WPOBATH CBOHM
3HaHUS, MOJAOMPATh AaJCKBATHBIE CPEACTBA JEATECIBHOCTH, OCYIIECTBISTH CAMOKOHTPOIb U
CaMOOLICHKY JICHCTBHIA:

° UCIIONIb30BaHUE METOMOB JH(PPEepeHIIMPOBAHHOW pabOThl ¢ OOYJAFOIIHMMHUCS:
MOBTOPEHHE, aHAIM3 M YCTpaHEHHE OMMOOK, pa3padOoTKa ¥ BBINIOJHEHHE HEOOXOAMMOTO
MHUHMMYMa 3aJ@aHUi  JUIs  JIMKBHJAIMA WHIWBHUAYAJIbHBIX IPOOENIOB, CHCTEMAaTH3aIlus
WHJVBU1yaJIbHBIX 33JJaHUN U Pa3BUBAIOLIUX YIIPAKHEHUH;

o JIONOJTHUTETIbHOE MHCTPYKTUPOBAHKE B X0O/1€ YU€OHOI JesITeIbHOCTH;

o CTUMYJIMPOBaHNWE Y4eOHOH JesTeNbHOCTH: MOOUIPEHHWE, CHUTyalus Ycrexa,
noOyX/IeHNE K aKTUBHOMY T PYAY, SMOIIMOHAIBHBIN KOM(DOPT, T0OPOKETaTEIHHOCTh Ha YPOKE;

o YICTIONIb30BAHUS CIICIIMAIBHBIX IPUEMOB M CPEACTB 00Y4EHHS, IPUEMOB aHAIN3A U

Mpe3eHTAllM TEKCTOBOTO MaTepuana, oOecleyMBAaIOUINX peaJu3aluio MeToja «00XOJHBIX
MyTel», KOPPEKIIMOHHOTO BO3ACHCTBHSI HAa PEUEBYIO AESATEIBHOCTH, MOBBILIEHHE KOHTPOJIS 3a
YCTHOM ¥ MTUCbMEHHOW PEYBIO.

OOyuaromuecs: ¢ TSOKENBIME HApYIICHUSAMHU PEYU M3-32 OCOOCHHOCTEH CBOETO PEYEBOTO,
IIO3HABATEIBHOIO M JINYHOCTHOTO PAa3BUTHS HYXKAAKOTCS B CYIIIECTBEHHOM aJaNTalluy IPOTrPAMMBI
mo xumuu. OcBoeHue yudeOHOro marepuana BeneTcs auddepeHIupoBaHHO € BKIIOUYEHHUEM
JJIEMEHTOB KOPPEKLIMOHHO-Pa3BUBAIONINX TEXHOJIOTHM, OCHOBAaHHBIX HAa IPHHLHUIAX YCWICHUS
IIPAKTUYECKOH HANpaBICHHOCTH M3y4aeMOro MaTepHaa; OIOpbl HA >KU3HEHHBIM OIBIT
o0yyaromuxcs; OpUEHTAllU Ha BHYTPEHHUE CBSI3U B COJEPKaHUM U3y4aeMOIro MaTepuaia Kak B
paMKax OJHOTO IMpeaMeTa, TaKk M MEXAy MpeaMeTaMu; HEOOXOIMMOCTH M JOCTaTOYHOCTH B
olpesielIeHnu 00bEMa M3yyaeMOro MaTepualla; BBEJICHMS B COJECpXKaHHE Yy4eOHBIX HpOrpamm
KOPPEKLMOHHBIX 3aJaHui, IpelyCMaTPUBAIOIUX aKTUBU3ALUIO TI03HABATEIbHOM €A TEIbHOCTH.

OcHoBHast  ¢opma opraHu3anMu  y4eOHOro  3aHATHA:  YpoK. Vcmomb3yroTcs
WH/IUBU/yaIbHBIC, TPYIIIOBbIC, MHAWBUAYaIbHO-TPYIIOBbIC, PPOHTATIBHBIC BUIBI PAOOTHI.

OCHOBHBIM THUIIOM ypOKa SBJIS€TCSI KOMOMHUPOBaHHBIH.

OLEHMBAHMUE PE3VIJIbTATOB OCBOEHUA ITPOI'PAMMEI

IIpoBepka M OLCHKAa 3HAHMU IPOXOAUT B XOJE€ TEKYIUMX 3aHATUNA B YCTHOW HIIHU
MUCBEMEHHOU (hopme.

dopMaMH KOHTPOJIS SIBJISIFOTCSL ITPOMEXKYTOUHBIE M MTOIOBBIE TECTOBBIE KOHTPOJIbHBIE
paboTbl, camocTosiTeNbHBIE paboThl; (HPOHTANBHBIN W WHAMBHUIYAIBHBIH OINPOC; OTYETHI IO
IIPAKTUYECKUM U JIAOOPATOPHBIM paboTaM; TBOPUECKUE 3aqaHUS.

Joctwkenust  oOyyaromuxcss — OLIGHUBAIOTCS B mpomecce  (POHTAIBHOTO U
WH/IMBUYallbHOTO KOHTPOJIsSI Ha OOBIYHBIX YpOKaX, B IPOLECCe NPAaKTUYECKUX padoT o
OKOHYAaHUH U3Y4EHUs KPYMHBIX TeM. [IpoBepouHbie paboThI IPOBOASATCS B MUCHMEHHOM (hopme, B
BUJIE TECTOB (BapHaHTBl OTBETOB COKpallleHbl ¢ 4X 10 3X). 3amiaHMpOBaHHBIE J1aOOpaTOpHBIE
paboThI MO/AJIEKAT OLIEHKE 0 YCMOTPEHUIO YUUTEIIS.

Pe3ynpTaThl 00yueHHs AEMOHCTPUPYIOTCS 00YYaIOLIMMCS C UCII0Ib30BAaHUEM JIOCTYITHOTO
€My BHJA PEYEBOM [JEATEIBHOCTH B COOTBETCTBHM CO CTPYKTypod HapymeHus. IIpu
HE00XO0AMMOCTH BO3MOXHO YBEJIMYEHHUE BPEMEHH Ha TIOATrOTOBKY OTBETA.

IIpu ouenke 3HaHMM oOydarIUXCs MpeAnonaraeTcss ooOpalarb BHUMaHUE Ha
MIPaBWIBHOCTb, OCO3HAHHOCTb, JIOTMYHOCTb U JIOKA3aTEJIBHOCTb B M3JI0KEHUH MaTepuaia,
TOYHOCTb HCIOJIb30BaHUSI TEPMUHOJIOIMH, CAMOCTOSTEIbBHOCTh OTBETA.

Pe3ynpTaThl 00yueHHs AEMOHCTPUPYIOTCS 00YJaIOLIMMCS C UCTIOIb30BaHUEM JIOCTYITHOTO
€My BHJA PEYEBOM [JEATEIBHOCTH B COOTBETCTBHM CO CTPYKTypod HapyumeHus. [Ipu
HE00XO0AMMOCTH BO3MOXKHO YBEJIMUEHNE BPEMEHH Ha MOATOTOBKY OTBETA.

Hopmwvi oyenox 3a ycmuuiti omeem

Ouenka «5» cTaBUTCS, €CITU 00YyJaIOLTHICS:



o MOKa3bIBaeT TNyOOKOE€ U TMOJIHOE 3HAaHWE U IOHUMaHUE BcCero o0bEMa
MPOrpaMMHOI'0 MaTepHalia; MOJHOE MOHUMAHKE CYIIIHOCTH PACCMATPUBAEMBIX MIOHATUMN, SIBJICHUN
1 3aKOHOMEPHOCTEH, TEOPUl, B3aUMOCBSI3EH;

o YMEET COCTABUTD MOJHBIN U MMPaBUIIBHBIN OTBET HA OCHOBE N3YYEHHOTO MaTepHaa;
BBIICNISATh TJIABHBIE TOJOXKEHHS, CaMOCTOSTEIbHO TOJTBEPKIATh OTBET KOHKPETHBIMU
npuMepamu, (pakTamM; CaMOCTOATEIBHO W apryMEHTHPOBAaHO JejaTh aHaln3, 0000IeHws,
BBIBO/IBI.

o YCTaHABIMBAET MEXIIPEJAMETHbIE (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHHM) U
BHYTPHUITPEIMETHBIC CBSI3U, IEMOHCTPHUPYET YMEHHUE TBOPUYCCKU MTPUMEHSITH ITOJTYICHHBIC 3HAHUS
B HE3HAKOMOU CHUTYaIlWH;

° YMEET IMOCJIeA0BATENIbHO, YETKO, CBI3HO, 00OCHOBAHHO M 0€30IMMUO0YHO H3J1araTh
yueOHBId MaTepuai;, JaBaTh OTBET B JIOTHUECKON IOCIIEOBATENFHOCTA C HCIIOJIb30BAHUEM
MIPUHITON TEPMUHOJIOTUH; JIeJaTh COOCTBEHHBIE BBIBO/BI; (DOPMYIUPOBATH TOUHOE ONpEIesICHNE
Y UCTOJIKOBAHUE OCHOBHBIX MOHITHIA, 3aKOHOB, TEOPUIA; IPH OTBETE HE MOBTOPSET JOCIOBHO TEKCT
yueOHHKa, U3J1araeT MaTepuall JUTepaTypPHBIM S3bIKOM; MPABUIBHO U OOCTOSITEJIbHO OTBEYAET Ha
JTOTIOTHUTEIHLHBIC BOTIPOCHI YUUTEIIS;

. YMEET CaMOCTOSTEIbHO M PAlMOHAIBLHO HCIIOJIBb30BaTh HATIIAIHBIE MOCOOUS,
CIPaBOYHbBIE MaTe€pHaJIbl, y4€OHUK, JOMOJHUTEIbHYIO JUTEPATYPy, IEPBOUCTOYHHUKH; IPUMEHSTh
CUCTEMY VYCIIOBHBIX O0O0O3HAUEHUN TIpH BEACHUHM 3alUCed, COMPOBOXKIAIONINX OTBET;
HCIIOJIb30BaHKE AJIs J0Ka3aTeNIbCTBA BHIBOJOB U3 HAOTIOACHH U OTIBITOB.

Ouenka «4» cTaBUTCS, €CITU 00yYAIOIIHIACS:

o MOKa3bIBaCT 3HAHMS BCErO M3y4YEHHOI'0 MPOrPaMMHOT0 MaTepHaa; 1aéT MOJHbIN U
MPABWJIBHBIM OTBET HA OCHOBE HM3YyYCHHBIX TCOPHH; JONMYCKAaeT HE3HAYMUTEIbHBIC OINIUOKU M
HEZOYETHl TPU BOCIPOUZBEACHHM W3YYEHHOTO MarepHayia, HEOOINbIINEe HETOYHOCTH IPHU
WCIIOJIb30BAHNN HAyIHBIX TEPMUHOB HJIU B BBIBOJIaX U 00OOIICHUSIX U3 HAOFOICHUH U OTBITOB;

. MaTtepuai M3JIaraeT CBSI3HO, B OINPEACICHHON JIOTMUECKOW MOCIIeI0BATEILHOCTH,
MPH 3TOM JOIMYCKaeT OJHY HerpyOyro omuOKy win He Ooyiee IBYX HEIOYETOB U MOXKET UX
WCIIPABUTh CAMOCTOSTEIIFHO NMPHU TPEOOBAHWU WIIH NMPHU HEOOJBINONW IMOMOIIU TPEIOaaBaTelIs;
MOATBEPKIaeT OTBET KOHKPETHBIMH MpPHUMEpPaMH; MPaBWIBHO OTBEYACT HA JOTOJHUTEIHHBIC
BOIIPOCHI YUUTETIS;

o YMEET CaMOCTOSITENILHO BBIIEISTH TTIAaBHBIC TIOJIOKEHUS B U3y4YEHHOM MaTepuae;
Ha OCHOBaHWM (aKTOB H TPUMEpPOB 0000marTh, JelaTb BBIBOABL, yCTaHABIUBATH
BHYTPHUIIPEIMETHBIC CBSI3H,

o JEMOHCTPUPYET YMEHHE TMPUMEHSATh TOJyYeHHbIE 3HAHHUA Ha TMPAKTHKE B
BHJIOM3MEHEHHON CHUTYyallid, COOJIOaTh OCHOBHBIC TMpaBWia KyJIbTYpPhl YCTHOW pedn U
COTPOBOXKAAIOIICH MUCEMEHHOM, UCTIONB30BaTh HAYUYHbBIE TEPMUHBL

Ouenka «3» cTaBUTCS, €Clii O0y4arOUIHiics

. YCBOWJI OCHOBHOE COJIep KaHKe yueOHOr0 MaTepuala, IMeeT POOeIbl B YCBOCHUH
MaTepuana, He MPemsTCTBYIOIINE JalbHEUIIEMYy YCBOCHHUIO MPOTPAaMMHOI0 MaTepHara;

. Marepuana H3jaraeT HECUCTEMAaTH3MPOBAHHO, (parMeHTapHO, HE BcCeraa
MOCJI€1I0BATEIILHO;

o MOKa3bIBaCT HEJIOCTATOUYHYIO C(POPMUPOBAHHOCTH OTAENBHBIX 3HAHUN U YMEHUM;
BBIBOJIbI U 0000I1IEHUsI apTyMEHTUPYET €J1a00, JOMYyCKAeT B HUX OLIMOKH.

o JOMYCTHJI OIIMOKU W HETOYHOCTH B HCIIOJNIH30BAHMHM HAYYHOW TEPMHUHOJIOTHH,
oTpeziesieHUs] MOHATUN Jall HeIOCTATOYHO YETKHE;

. HE WCIOJb30BAJl B KauecTBE JOKAa3aTeIbCTBA BBHIBOJABI M 0000IICHUS U3
HaOM0IeHNH, (PaKTOB, ONBITOB WU IOMYCTUI OIMIMOKH MPH UX U3JI0KEHHUH;

o UCHBITHIBACT 3aTPYJHEHUs] B IPUMEHEHUN 3HAHWUNA, HEOOXOAUMBIX JJISl PEIICHUs
3a/1a4 Pa3IMYHBIX THUIIOB, TIPU OOBSICHCHHN KOHKPETHBIX SBIICHUH HA OCHOBE TCOPHI U 3aKOHOB,
WJIH B MOATBEPKACHUN KOHKPETHBIX IPUMEPOB MPAKTHUECKOTO IPUMEHEHUS TEOPUi;



. OTBEYACT HEIMOJIHO Ha BOMNPOCHI yuMTeNs (yImyckas W OCHOBHOE), WIH
BOCIIPOM3BOJUT COJIEpP)KaHME TEKCTa Y4eOHMKA, HO HEJAOCTAaTOYHO TOHMMAET OT/ACJIbHbIC
MTOJI0’KCHUS, UMCIOIIHE 3HAYCHUE B 3TOM TEKCTE;

. OOHAapy)XMBAeT HEAOCTATOYHOE IMOHMMAaHHME OTACIBHBIX TIOJOXKEHUH TMpu
BOCIIPOU3BE/ICHUN TEKCTa y4eOHWKa (3amuceid, MepBOUCTOUYHHUKOB) WM OTBEYAET HEIOJIHO Ha
BOIIPOCHI YUUTEIS, AOIYCKasl OJTHY-/IBE TPyObIe OITHOKH.

Ouenka «2» cTaBUTCS, €CIIM 00y4aIOITHIICS

° HE YCBOWJI U HE PACKPBLJI OCHOBHOE COJIep)KaHUEe MaTepuaa,

) HE JieaeT BBIBOJAOB M 0000IIEHNIH;

L] HC 3HACT U HC ITOHHUMACT 3H3.‘-II/IT€JH)HyIO NN OCHOBHyIO qacCTb HpOFpaMMHOFO
MaTepuala B Ipejesiax MOCTaBICHHbBIX BOIPOCOB;

° uMeeT ci1abo chopMUPOBAHHBIC M HETIOJIHBIE 3HAHUS U HE YMEET MPUMEHATh UX K
PEIICHUIO KOHKPETHBIX BOIPOCOB U 3aja4 1o 00pasiy;

° pu OTBETE (Ha OJIMH BOIPOC) AOMyCKaeT Ooliee IBYX TPyObIX OMIMOOK, KOTOPBIE
HEC MOXET HCHpaBI/ITB TaxXe HpH IIoOMOIIn y‘II/ITCJ'IfL

IlIpumeuanue

° [To oKOHYaHMH YCTHOTO OTBETA 00YJAIOMIErocs MearoromM 1aéTcs KpaTKUi aHaIN3

0TBETa, OOBSABISETCS MOTUBUPOBAHHAS OIICHKA. BO3MOXXHO NIpUBJIeUEHHE IPYTUX 00YyJaIOIIHXCs
JUI aHAJIU3a OTBETA, CAMOAHAJIN3, IPE/IJIOKEHUE OLIEHKH.

o OueHnBaHuE YCTHBIX OTBETOB OCYIIECTBISIETCS 0€3 ydeTa HapyIICHNUH SI3bIKOBBIX/
pEUeBBIX HOPM, CBSI3aHHBIX C HEJIOCTATKaMHU MPOU3HOCUTEIHHON CTOPOHBI peud (MPOU3HOIIECHHUE
3BYKOB, BOCITPOHM3BEICHHE CJIOB CIIOKHOM CIOTOBOM CTPYKTYPbI, HHTOHAIIMOHHBIX U PUTMHYECKHX
CTPYKTYp H JIp.).

Hopmbl oyenku nucomennwix pabom.

Ouenka «5» ctaButcs, eciiu o0yJaronuics:

o BBITIOJIHUIT paboTy 6e3 OIIMOOK U HEI0UETOB;

o JIOIyCTHII He 0oJiee OAHOrO HeAoYeTa.

Ouenka «4» cTaBUTCA, €CIM 00yUYarOIIMICS BBIMOJIHUI pabOTy MOTHOCTBIO, HO TOIMYCTHII
B HEM:

) He 0oJiee OHOM HETpyOOU ONTMOKY M OJTHOTO HEJI0UETa;

o WM He OoJiee IBYX HEA0YETOB.

Ouenka «3» CTaBUTCS, €CITU O0YJArOIINIACS MPABUIIHHO BBIMIOJHUI HE MEHEE TOJIOBUHBI
pabOTHI UK TOTYCTHIT:
He OoJiee JBYX rpyOBIX OMINOOK;
WM He O6oJiee OAHON Tpy0oii U 0JTHOM HErpyOOi OLIMOKK M OJHOTO HEJ0UYeTa;
WM He 0osiee IBYX-TpeX HErpyObIX OITHOOK;
WJIM OJTHOM HETpyOOo# OMMOKH U TpeX HEIOUYETOB;
WM TIPH OTCYTCTBUH OIIMOOK, HO NTPH HATMIHH YSTHIPEX-TISITH HEJIOYCTOR.
Ouenka «2» cTaBUTCS, €CITU O0yYaIOIIHIAC:

° JOTIYCTUJT YUCJIO OIMIMOOK W HEJOYETOB, MPEBOCXOJAIISE HOPMY, NMPU KOTOPOM
MOKET OBITh BEICTaBIIEHA OIIEHKA «3»;

° WJIM €CITU TIPABUIIBLHO BBHITIOJTHIII MEHEE TOJIOBUHBI PA0OTHI.

Ilpumeuanue.

° YuuTens WMEET MPaBO MOCTABUTH OOYYAOIIEMYCsI OIEHKY BBIIIE TOM, KOTOpas
MpeIyCMOTPEHAa HOPMaMH, €CJIM UM OPUTHHAJIIBHO BBIMOJIHEHA paboTa.

° OlleHKH C aHaJIM30M JIOBOJSATCS JI0 CBEJACHUS OOYyYarolmuxcs, Kak MpaBWIO, Ha
MOCIIEYIOIIEM YPOKe, IpeaycMaTpruBaeTcs paboTa HaJl ONTHOKaMU, yCTpaHEHHUE MPOOETIOB.

° OneHka He CHWXKAeTcs 3a TpaMMaTU4YecKue U AucrpaduvecKkue OIIHOKH,

JonylieHHple B pa0ote. VCKIIOUEHUS COCTaBIAIOT Clydyad HalMCaHUS TeX CJIOB M
CJIOBOCOYETaHUM, KOTOPBIE IIMPOKO MCIOJB3YIOTCS Ha YPOKAaX XUMHUHU. YUUTBIBasE OCOOEHHOCTU



JETeH C TSHKEIBIMU HApYIICHUSIMH PEYH, JTOMYCKASTCs Halu4ue | WCTIpaBICHUS MPH YCIOBUHU
MMOBTOPHOM 3aMKCH KOPPEKTHOTO OTBETA.

o OmmOku, 00YyCIOBIECHHBIE TSKEIBIMU HApPYILIEHUSMU pEYH U IMUChbMA, CJEIyeT
paccMaTpuBaTh WHIWBHIYAITBHO JUIsI KaXaoro oOydaromerocs. CrenuuyeckuMu st HHUX
OIIMOKaMU SIBJISIIOTCS  3aMEHa COTJIaCHBIX, HMCKa)XXeHHE 3BYKOOYKBEHHOTO COCTaBa CJIOB
(mpomyckH, TEpeCcTaHOBKH, I00ABIICHUsS, HEIOMHCHhIBaHWE OYKB, 3aMeHa TJACHBIX, Tpydoe
HCKa)KEHUE CTPYKTYpHI cioBa). [Ipu BbICTaBIEHUHM OLIEHKH BCE OJHOTUIHBIC CIElU(pUUYECKUE
OIIMOKY MPUPABHUBAIOTCS K OJHON opdorpaduaeckoii ommoke.

o [Ipy HeOpeKHOM BBITIOJTHEHUM MHUCHMEHHBIX pPAa0OT, OOJBIIOM KOJIUYECTBE
WCIIPaBIICHUH, UCKaXEHUM B HauepTaHUM OyKB OIIEHKA CHU)KAETCA Ha OJHMH Oaill, €Clid 3TO He
CBSI3aHO C HAPYIIEHUEM MOTOPUKH Y 00yJaroerocs.

Kpumepuu evicmaenenusn ouenok 3a npoeepounsie mecmol.

Bpewms BeimonHeHus TectoBoit padboTs! 3 10 Bonpocos: 10-15 muH.

Bpewms BeimoHeHUs TecTOBOM paboThl 13 20 Bompocos: 30-40 MuH.

77-100% - npaBUIBHBIX OTBETOB OLIEHKA «5»

52-76% - paBUILHBIX OTBETOB OIIEHKA «4»

27- 51% - npaBUIBHBIX OTBETOB OIICHKA «3»

0— 26% - npaBWIbHBIX OTBETOB OIIEHKA «2)

Ipunooscenue
MMPUMEPHBIE TEMbI UCCJIIEJOBATEJIbCKUX PABOT IS YYALIIUXCH 8
KJIACCA:
1. Anxumus u nouck punocohckoro KaMHs
2. AHanu3 Ka4ecTBa MUIIEBBIX MPOTYKTOB.
3. AHanu3 neKapcTBEHHBIX MPENapaToB.
4. Apomarepanus.
5. besonacHoe nutanue. OneHKa KauecTBa MPOAYKTOB MUTAHHUS.
6. buonorudecku akTHUBHBIE TOOABKHU: PO aHAIUs WIH TT0JTb3a?
7. BbiTOBBIE GUIBTPHI AJII OYUCTKH BOAOIIPOBOTHOM BOABI U CIOCO0 UX pereHeparim.
8. BkycHoe — HeBkycHOe. O MUIIEBBIX JOOABKAX.
9. Bnuser - 11 pH Bozbl Ha pocT 6000BBIX.
10. BiusiHME TSXKEIbIX METAIOB HA PACTEHUS rOPOXa.
11. Bona: HeoObIUHBIE CBOMCTBA.
12. Bomopon — TorummBo OyayIiero.
13. Bpen sHEpreTM4eCcKUX HAIUTKOB.
14. BeIpammBaHue KpHUCTaJUIOB COJIEH.
15. BolaBieHue kauecTBa JUCTOBOTO Yast pa3HbIX (PUPM.
16. JKBauka: uctopus BpeAHON NPUBBIYKU (MU(BI U pean).
17. Kene3o u 310pOBbE UETOBEKA.
18. Xentoe, kpacHoe, 3eneHoe — Kakoe noJsie3nee? (O s10I0Kax).
19. XecTKOCTh BOABI M CIIOCOOBI €€ YCTPaHECHHUS.
20. 3arajaku Majaxwura.
21. 3Haere 1 Bbl, U3 4ero COCTOUT KOPILYC Balleil aBTOPYUKH?
22. W3ydeHue BIUSHUSA 3€JEHBIX HACAKICHUN HA COAEPHKAHUE TSKETBIX METAJIJIOB B ITIOYBE.
23. HUckycerBo hoTorpaduu u Xumusl.
24. HccnenoBaHue 0COOCHHOCTEH 00pa30BaHMs HEPACTBOPUMBIX CUIMKATOB. CUITMKATHBIN
caJ U CUIMKATHBIE MEYy3Bl.
25. HccnenoBaHue BIUSHUE 0]a HA OPraHU3M YeJIOBEKa U OIpe/IeNICHUE er0 COAepKaHUs
B IIPOJYKTAX MUTAHUSA METOJIOM HOJJOMETPUUECKOIO TUTPOBAHUSI.
26. HccnenoBaHue XMMHUYECKUX CBOWCTB IIMHKA U €T0 BIUSHUS HAa OPraHU3M YeJIOBeKa.
27. Ucrtopus nonaydeHus U MPOU3BOCTBA ATFOMUHMUSL.



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

Kak npespamaercs penon u popmanpaerus B cMoay?

Kak pacro3HaTe NOJUIMHHOCTh MOJIOKA?

Kaxkue ObiBatoT monmmepsl?

Kakue Monexysibl MOKHO Ha3BaTh TMTAHTAMU?

Kaxue miacTuky Ha3bIBalOT MOJYCUHTETHYECKUMHU?

Kakue nonaumepsl MOTYT CHHTE3HpPOBATh OakTepun?

Kakoe cTeksio Ha3pIBalOT OpraHuyecKum?

Kaxoii mosimMep OTHOCAT K CaMbIM CTOMKUM?

KommonnHeie pacTBOPBI U UX POJIb B )KU3HM YEJIOBEKA.
MenuuuHCKIe 0JIUMEpBI.

Mertaisl B )KU3HU YEI0BEKa.

MeraH B Halllel )KU3HU.

Mup MeTanioB Ty1a3aMu XUMuKa, pusuka u 6uosora.
MycopHBIi1 KpU3HC.

Hedts — mpomnoe, Hacrosmee, Oymymiee.

Omnpenenenue kauecTBa MEna.

OnpeneneHue KauecTBa MUEIMHOTO MENA.

Onpenenenue koauuecTBa ButamMmuHa C B INMOHE.
Onpenenenue conep:xanus BuTaMuHa C B cOkax U (pyKTax.
Opranudeckue KUCJIOThl — KOHCEPBAHTHI IUILEBBIX TPOJYKTOB.
OprannvecKkue KUCJIOThI KaK AHTUOKUCIIUTENH.

Oxpana okpyxaromieit cpeqbl. KoHTposib kauecTBa BOJBIL.
OuncTka MOBEPXHOCTH MEJHOTO CIIJIaBa.

[lepnonnueckas cucreMa Xumudeckux 3yeMeHToB JI.11.Menneneesa.
[TumeBsle 10OaBKU: Bpea WM MOJIb3a?

[Inenka-3To monumep?

[louemy neHomIacT TaKOM JIETKUii?

[IpenapaTs! OBITOBOM XMMHH B HAILIEM JIOME.

Penxue snemeHTs! 1 UX reorpagusi.

Posb HeopraHMuecKHX BEIIECTB B KU3HEAECSITENIbHOCTH KUBBIX OPTaHU3MOB.
Conp Ha noporax.

CpenctBa [uisl MBIThsSI IOCY/IBL.

CpencTtBa 3a1UThl OT HACEKOMBIX (MHCEKTULIUBI U PETIECIUICHTHI).
dusnueckre 1 XUMHUUECKHE SBJICHUS B IPUPO/IE.

Xumuueckas 1abopaTtopus B HallleM J0MeE.

XUMUYECKHE peakliy Ha CITy>KOe y ueoBeKa.

XuUMHA B CyIMEIDKCIIEPTU3E.

XUMUS ¥ HCKYCCTBO: Ha YeM JIEPKUTCS KUBOIUCH?

XuMUs 1 KyITuHapusi: 9To o0miero?

XWMHSI ¥ IPEBPALIEHUS aJIKOTOJIS.

XuMHA U IIPEBPALLEHUs caxapa.

Xumus u uBeT. HaTypanbHble M HCKYCCTBEHHBIE KPACUTEIIN.
XuUMUS KypeHUs..

XuMus IeKapCcTB U HAPKOTUKOB.

XUMYHUCTKA Ha JOMY.

UeM MOKHO HM30JIMPOBATH JIEKTPUUECKUN TPOBOL?
DkcnepTusa ryoHON MOMaJIbl.

OKcrnepTu3a OpraHoJenTUYECKUX CBOMCTB MIIIEHUYHOro XJiebha.
DKcnepTu3a HIaMITyHsl.

IMPUMEPHBIE TEMbBI HCCIIEJOBATEJIBCKUX PABOT JJIS YHAIIIUXCS 9

KJACCA:



AHanu3 4uIcoB.
be3zonacHOCTh 3(UPHBIX Macer.
buonoruueckue u nuieBbie 100aBKU.
Bopwba ¢ BpenuTensimu.
BnusiHue TsoKeIbIX METAUIOB Ha aKTUBHOCTD (hepMEHTa KaTasiasbl.
Bnusaue ¢pTopua-nona Ha sMaib 3y00B.
Bona, koTopyto MblI beM
Bonopon kak anbTepHaTUBHBIN BUJ TOIUIMBA.
. Bogopon.

10. Bo3nyx, KOTOPBIM MBI JIbIIIUM

11. Bce o nuie ¢ TOYKH 3peHUs XUMHUKA

12. EcTb 11 naMATh y BOABI?

13. 3arps3HeHue cHera.

14. 3amaxu, koTopble JgeuaT ((puToTepanus).

15. Usrorornenue 6arapen TepMornap U U3MEpEHNUE TeMIIePaTyphI.

16. M3rotoBineHue caMoOAENbHBIX MPUOOPOB I AEMOHCTPALUU JIEHCTBUS MarHUTHOTO
10JISL HA IPOBOJIHUK C TOKOM.

17. V3yuenue BO3JEHCTBUS KHUCIOTHBIX JOKIEH Ha OKpYKaWIIyl cpeny (pacTeHws,
MaMSATHHKH ).

18. M3yuenue coctaBa M CBOMCTB IPOTHUBOTOJIONENHBIX PEAr€HTOB, UCIOJIb3YEMBIX Ha
Joporax ropoja.

19. M3yuenue GpepMEHTATUBHON aKTUBHOCTH OMOJIOTHUECKHUX JKUTKOCTEH.

20. N3yyeHne XMMHUYECKON OCHOBBI ITUIIEBBIX TOOABOK.

21. HckyccTBEHHOE BbIpalllMBaHUE KPUCTAIIIOB, B T. Y. )KEMYYT, ajaMa3s.

22. Vcnonb3oBaHHE MUHEPABHBIX yI00pEHUH.

23. Hcnonb3oBaHue HEPTEPOTYKTOB.

24. HccnepoBaHue BIMSHUS KOHLIEHTPALMK PEarvpyrolIMX BEIIECTB, TEMIEPATypbl U
KaTajJu3aTopa Ha CKOPOCTh XMMHUYECKON peaklnu.

25. HccnepoBaHue opexoB MUHAANS HA COACPKAHNUE LIMAHU]I- HUOHOB.

26. UccrnenoBanue GpU3NKO-XUMUYECKUX CBOMCTB Kpaxmaia.

27. HccnepoBaHue XUMUYECKUX CBOMCTB aCIMPHUHA M U3YUYEHUE €r0 BIUSHUS HA OpPraHU3M
YeJIoBeKa.

28. HccnenoBaHue XMMHUYECKOIO COCTaBa MapMelaja.

29. HccnemoBanne XUMHUYECKOTO COCTaBa yasl.

30. Kak mnomy4ars SJEKTPOIHEPIHUI0O M3 XUMHYECKHX B3aUMOJCHCTBUI BELIECTB
(IuTUEHUKEIbHBIE OaTapeiiku U IPYrue BUJbI).

31. Kakne xuMuyeckue peakliuy NeEPEeBOIST KHUAKOCTb B UETBEPTOE arperaTHOE COCTOSTHUE
(mna3zma).

32. KapOoHOBBIE KUCIOTHI B )KM3HH YEIOBEKA.

33. Koppo3us xenes3a B pa3IMUHbIX cpeaax.

34. Kpacurenu - HaTypajbHbl€ UIH UCKYCCTBEHHBIE?

35. JIunoBEIHA U Men?

36. Meronbl 3aMOpaXMBaHUs BOJBI.

37. «HapoaHoe» npuMeHEHUE HEYTHIIM3UPOBAHHBIX OOUEK M3-TI0]T XUMPEAreHTOB.

38. Hayka Ha cTpaxke 3700poBbs. BinsHue yibpTpa3Byka Ha OpraHM3M 4YellOBeKa U
YJIBTPa3BYKOBasl JUArHOCTHKA.

39. HeGnaronpusiTHbIe SKOJIOTHYECKHE TOCIEACTBUS PaOOThI TEIUIOBBIX JIBUTATEIICH.

40. O, mokonan! ITone3Hoe uim BpeaHOE JAKOMCTBO?

41. Omnpenenenue kKauecTBa BOJIbI B HALIEM BOJOEME.

42. OnpeneneHue MOBEPXHOCTHOTO HATSKEHUS BOJBI IIPY HAJTMYUU PA3JIMYHbBIX TPUMECEH.

43. OmnpeneneHre XMMUYECKOI0 COCTaBa CIMBOYHOIO Macja pa3HbIX IPOU3BOAUTEINEH.

44. OnTuMu3aiys 3aBapuBaHus yasl.

WX nhkwh =



45.
46.
47.
48.
49.
50.
S1.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

Otkpsitue [ICXD [1. 1. MenaeneeBbIM CIIy4ailHOCTh WA 3aKOHOMEPHOCT.
OuKCTKa U UCTIOJIB30BAHUE CTOYHBIX BOJT

[lepenaTounbie MEXaHU3MBbI U UX BUJIBI.

[Iuranue u 310poOBbE.

[IpaBaa u J105Kb 0 BOJOITPOBOAHOM BOJE.

[IpupoaHbie U CHHTETUUYECKHUE BOJIOKHA.

[IpuposiHble U CHHTETUYECKHUE KPACUTEIIH.

[IpupoaHbie U CHHTETUYECKUE JIEKAPCTBA.

[IpuponiHbIe ¥ CHHTETUYECKHE MOIOIIINE CPENICTBA.
IIpou3BOACTBO ra3supOBOK.

[TpousBoacTBO 3epKai.

PasBuTre numeBoi NpOMBIIUIEHHOCTH.

Pazutune nopoxa, BB u opyxus.

Pacuer BbIX0OJ12 MEU IO TOKY.

PanmonansHoe nutanue (BUTAMUHBI U MUKPODJIEMEHTHI).
Peaxiiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

Posb MeTannoB B co31aHUU UCTOPUUYECKOTO JIMIA TOPOa.
Caxapa B poJIyKTax MUTAHUS

CocraB u ne4eOHBIC CBOMCTBA MPUPOTHON MUHEPAIBHON BOJIBI.
Cweno0HOe U3 HECHETOOHOTO (0 CHHTETHICCKOU IHUIIIE).
VYrneBoabl M UX POJIb U 3HaYCHHE B KU3HU YEIIOBEKa.
Yno6penust — 1o6po uiu 37107

dapMalieBT — 3TO MEAUK WIIA XUMUK?

®epMEeHTBI — UTO 3TO?

Xumuyeckasi CylHoCTh ¢poTorpaduu.

XUMHUYECKHUI aHaU3 OCH3MHA.

XuMusl BOKPYT Hac.

XUMUS U IHIa

XuMUS ¥ 5KOHOMUKA: OCHOBHAsI HOMEHKJIATYpa.

XUMHSI KOCMUYECKOT0 KOpabJis (3amackl BO3/lyXa B TBEPIOM BHJIE, OUUCTKA BOJIBI).
XuMUS HEITI0I03H0-0yMaKHOTO TPOU3BOICTBA.
DNEeKTPOHHBIM CUTapeTaM-HeT.

DHeprocobeperaroiire JaMIlbl 1 SKOJIOTHUECKUN KPU3KC.
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