Muuncreperso npocemenns Poceuniickoii @exepanun
Munncreperso obpazosanns 1 Hayku Kypcekoii obaacrn

MKOY "Coaaatckas ocHoBHasi 00uieodpa3oparebHan mKkoaa"

PaccmoTpeno Cornacosano Yreepauts -

na LHIMO Ha neaaroruueckom cosere [p Ne 29 mj}?%ﬁur
9 or 20.08.2024 (

p. Ne S ot 22.09.2023r [1p Ne9 o1 20.08.2024r Jupexrop 2

npencenarens /(4 [ {
a J
PYKOBOHTEN _ﬂ;l prébn

PABOYAS IMPOI'PAMMA

no yuedbnomy npeamery «XUMHH»

(¢ uenonb3oBaHHeM LHAPOBOIo ¥ aHATOroBOro 00OpyA0BAHKUA LICHTPA
ECTECTBEHHOHAYHMHOM U TEXHONOIHYECKO HANpaRieHHOCTel LeHTpa
«ToukapocTta» / eTckoro rexsonapka «Ksantopuym»)

YpoBeHb: 0CHOBHOE 00111ee 00pa3oBaHue

Buinoanua: yuurens Xumun | KBRIHPHKAUHOHHOR KaTEropum
Yannwirusa LU,

@. Connarckoe



MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHMHM Ha YpOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs COCTaBJIEHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOW OOpa3oBaTEeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus, npenactaBieHHbix B PI'OC OOO, a Takxke Ha OCHOBE (QeaepanbHON pabdodeit
porpamMMbl BOCIIUTaHHUS M C y4€TOM KOHIENLMHU MpernojaBaHusl ydyeOHOro mpeamera «XUMHUsA» B
oOpa3oBaTeNbHBIX opranm3anusx Poccuiickoit deneparvm.

[Iporpamma no xuMuu Aa€T NpecTaBlIeHHE O LEesIX, o0mel cTpaTerun o0y4eHHs, BOCIIMTaHUS
U pa3BUTUs OOyyaromMXCs CpeAcTBaMH Yy4eOHOro IpenMeTa, YCTaHABIMBAaeT 00s3aTe’abHOE
MPEeMETHOE COZIepKaHKe, IPEIyCMaTPHBACT pacIpeieIieHHe ero 1Mo KJIaccaM M CTPYKTYpHUPOBaHHUE 110
pa3zgenaM M TeMaM IpPOrpaMMbl IO XHMHH, OIpEeNseT KOJMYECTBEHHbIE M KayeCTBEHHBIE
XapaKTePUCTHKH COJIEPIKAHUsI, PEKOMEHAYEeMYIO MOCJIEI0BATEIbHOCTh HM3YYEHUS XHUMHU C Y4ETOM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH YYeOHOTO TMpolecca, BO3PACTHBIX
ocoOeHHOCTe 00yJaroImuxcs, OnpeessieT BO3MOKHOCTH IpeaMeTa Uil peajau3aluu TpeOoBaHUN K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON INpOrpaMMbl Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, a TaKke TPeOOBaHWH K pe3yiabTaraM OOydYeHHs] XMMHUHU Ha ypPOBHE IEJIeH HM3Y4eHUs
IpeIMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATENbHON JESITEIBHOCTH OOYYaAIOUIEToCs 10 OCBOCHHIO
y4eOHOTr0 cofiepKaHusl.

OBLIAA XAPAKTEPUCTUKA YHEBHOIO NPEAMETA «XUMMUA»

XUMHSL KakK 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAYK pacIpOCTpaHWIa CBOE BIUSHUE Ha BCE
00J1acTH 4Y€J0BEYECKOIo CYIIECTBOBAHMS, 3aJajla HOBOE BUAECHUE MHpA, CTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MHUPOBOW KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM JKU3HMU OOILIECTBA: 3HAHHE XUMUHU
CIIY’)KUT OCHOBOM Ui (OpPMHUpPOBAHMS MHUPOBO33PEHUS YEJIOBEKA, €ro IMpeJCTaBICHUH O
MaTepHAILHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHUEH TPEICTABICHUS O
B3aUMOIPEBPALICHUAX HHEPIUU U 00 HBOJIIOLMU BELIECTB B IMPHUPOJE; COBPEMEHHAs XUMUS
HampaBlIeHa Ha peHIeHHE TII00AIbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS 4YeJOBEUECTBA —
CBIPDbEBOHM, HHEPreTUYECKOH, NHIIEBOM M  HKOJOTrM4ecKoil  Oe3omacHocTH, Hpobiem
3paBOOXPAHEHMUS.

B ycnoBusAX BO3pacTarollero 3Hau€HWs XUMHM B XKM3HM OOILIECTBA CYLIECTBEHHO IOBBICHIIACH
poJib XUMHUYECKOro oOpa3zoBaHus. B IuiaHe coumanu3alvyd OHO SBJISETCS OAHUM U3 YCIOBUI
(GbopMHpOBaHUS UHTEIIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  YEJIOBEKY XHMHUYECKHE 3HAHUS  HEOOXOIWUMBI I  IpuoOpeTeHus
OOIIEKYJIBTYPHOIO YPOBHS, MO3BOJIIONIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTb B MHOTIOOOpPa3HON JKU3HU OOILECTBA, U1 OCO3HAHMSA BaXHOCTH Pa3yMHOIO OT-
HOILIEHHUS K CBOEMY 3/I0pPOBBIO U 3/I0pOBBIO JPYTHX, K OKpYKalolled NMpUpOIHON cpexe, I
IPaMOTHOI'O MOBEAECHUS IIPU MCIOJIB30BAaHUHU PA3JIMYHBIX MAaTEPHAIOB U XMMHUECKHUX BEIIECTB B
MIOBCETHEBHOM JKU3HU

XuMuyeckoe o0pa3oBaHHE B OCHOBHOM IIKOJIE SBJIAE€TCA 0a30BbIM IO OTHOIIEHUIO K CHCTEME
ob1iero xuMuyeckoro oopasosanusi. [103ToMy Ha COOTBETCTBYIOILIEM €MY YPOBHE OHO peajiu3yeT
npucymye o0IeMy XMMHYECKOMY OOpa3O0BaHMIO KIIFOYEBBIE LEHHOCTH, KOTOPBIE OTPAXKAKOT
rOCyJapCTBEHHbIE, OOLIECTBEHHbIE W WHIUBUAYaJbHbIE MNOTPEOHOCTH. ODTHUM OIpeNesIeTcs
CYLIHOCTh OOIIe cTpaTeruu OOy4deHMs, BOCIIUTAHHUS M Pa3BUTUS OOY4aIOLIUXCSI CPEICTBAMU
y4eOHOTro npeaMeTa «XUMHUS.

N3yuenue npenmera:

-CII0co0CTBYeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, JOCTHXKECHHIO OOIeH H
(GYHKIIMOHATBHOW I'PaMOTHOCTH, TA€T BO3MOXHOCTH JIJIsl CAMOPA3BUTHS JTUYHOCTH.

-BHOCHT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB
UX CaMOCTOSITENIbHOM Yy4eOHON IesATeNbHOCTH, SKCHEPUMEHTANbHBIX M HCCIEN0BATEIbCKUX
yMEHUi, HEOOXOTUMBIX KaK B TIOBCEAHEBHOM JKU3HU, TaK U B MPO(eCcCHOHANBHOM 1eATeNbHOCTH;
3) 3HAKOMHT CO CTEIU(PHUKOI HAYYHOTO MBIIICHHUS,3aKI1a/IbIBACT OCHOBBI I[EIOCTHOTO B3TJIsIa Ha



€IMHCTBO MPHUPOJBl U YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTeCTBEHHO-HayYHOH  TPaMOTHOCTH  IOJAPOCTKOB; 4)  cmocoOcTByeT  (OPMHPOBAHUIO
LICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBbIM 3HAHUAM, K NPHUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE MOIPOCTK

HANpaBlieHUs] B OOy4YEHHH XUMHH OOECIEeUMBAIOTCS CHEIUPUKON coAep aHUsS MpeaMeTa,
KOTOPBINA SIBJSIETCS MEJAaroruyecky aJanTUpPOBAaHHBIM OTpaKeHHEM 0a30BOW HAyKH XMMHUU Ha
OIIpEACIEHHOM dTale €€ pa3BUTHS.
-Kypc XumMum OCHOBHOH WIKOJIBI OpPHUEHTHUPOBAH Ha OCBOEHUE OOYYaIOIIMMHUCS OCHOB
HEOPraHMYECKOW XHMHH M HEKOTOPHIX TMOHITHA H CBEICHUH 00 OTAENbHBIX OOBEKTaX
OPraHUYeCKOW XUMHH.
-CtpyKTypconepkanust mpenMeTa cHOpMHUpOBaHa Ha OCHOBE CHCTEMHOrO IIOJXOAAa K €ro
n3yyeHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBl MOHATHM O XHMHMYECKOM 3JJIEMEHTE U
BEIIECTBE U CHCTEMBI MOHATUH O XUMHUYECKOH peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO Op-
TFaHW30BAHBI M0 NPHUHIMIY IOCIEA0BATENIBHOIO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETHUECKUX
IIPEJICTAaBICHUN pa3HOrO YPOBHsS: AaTOMHO-MOJIEKYJSIDHOIO YUY€HHUS KaK OCHOBBI BCETO
€CTECTBO3HAHMS, YPOBHA Neproanyeckoro 3akona /JI. M. MenneneeBa kak OCHOBHOI'O 3aKOHA XH-
MHUH, YYEHUS O CTPOCHUHM aToMa M XMMHUUYECKOH CBSI3M, MPEACTaBICHUI 00 AIIEKTPOIUTHUECKOM
JUCCOLMAIlMM BEIIECTB B pacTBOpax. TeopeTMUecKue 3HAHUS pPAcCMaTpUBAIOTCS HA OCHOBE
AMIUPUYECKU TOTYICHHBIX U OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEOBATEIHLHO OT OJJHOTO
YpOBHS K IPYrOMY, BBIIONHSS (DYHKIIUU OOBSICHEHUS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHHS U MTOJyUYEHUSI U3y4aeMbIX BELECTB
Takas opraHuzamusi CoAep>KaHUS Kypca CHOCOOCTBYET MPEACTABICHUIO XHUMHYECKOH
COCTABJIAIOLIECH HAyYHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOM NpuUponabl. TeM caMbIM
o0ecreynBaeTcs BO3MOXKHOCTD Ui ()OPMUPOBAHUA y O0yUYaAIOUTUXCA IEHHOCTHOTO OTHOIICHUS K
HAayyHOMY 3HAHMIO M METOJaM IO3HaHMs B Hayke. BaXHO Takke 3aMETUTb, UYTO OCBOEHUE
COJIepKaHUsl Kypca MPOUCXOAUT C NMPHUBJICUYCHUEM 3HAHUI U3 paHEe U3YYECHHBIX KYpPCOB:
«Okpyxaromuii Mup», «buonorus. 5—7 kinacce» n «dusmka. 7 Kiacey.

HEJN U3YUEHUSA TIPEAMETA «XUMMUSI»
K mepBocTeneHHOW 3HAYUMOCTH TIPH peau3aldud 00pa30BaTEeNbHBIX (QYHKIHUNA TpeaMera
«XUMHUSA» TPATUIUOHHO OTHOCAT (hOpMUPOBaHHE 3HAHUN OCHOB XMMHUYECKONM HayKu Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOM JEATEIbHOCTHM 4YEJOBEKA M KAaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOW KYyIbTYphl. 3ajadya mpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHUW — BaXKHEHIIMX (DAaKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHUX TMOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHHI MHPOBO33PEHUECKOIO XapakTepa, si3blKa HayKd, 3HAHUN O HAaY4HBIX
METOJIaX M3y4eHHS BEIICCTB M XMMUYECKUX PEaKIUi, a Takke B (POPMHUPOBAHUU U PA3BUTHH
YMEHHH U CHOCOOOB JAESITENBbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOJIIOACHUEM U
IIPOBEJIEHUEM XMMMUYECKOTO IKCIEPUMEHTa, COOIIOJEHUEM IpaBMil Oe30macHOro oOpalieHus ¢
BEILIECTBAMH B TIOBCEAHEBHOM KU3HHU. 3
Hapsiny ¢ aTum 1ienu u3ydyeHus mnpeiMera B IporpaMme YyTOYHEHbBI U CKOPPEKTHPOBaHbI € y4ETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero odpazoBanusi. CeroaHs BoOpa3oBaHUU 0c000
3HAaYUMOM NpU3HAETCA HANpaBICHHOCTh OOY4YEHHsS Ha PA3BUTUE U CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBanue e€ MHTEIUIeKTa U o0mIeil KynbTypbl. OOydueHHe YMEHHUIO YUUThCS U MPOIOKATh
cBO€ 00pa3oBaHHE CAMOCTOSTENIbHO CTAHOBHUTCS OJHOW W3 BaKHEHIINX (QYHKIUH ydeOHBIX
MPEAMETOB.
B cBA3u c 3TUM npu KM3Y4EHMM IMpeJIMETa B OCHOBHOHM IIKOJE JOMHUHHPYIOIIEE 3HAYEHUE
MPHOOPENU TaKKe 11T, KaK:
MHTEJJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbBHOMY TPUHSATUIO PELIEHUM, CIIOCOOHOH aganTHpOBaThCsl K OBICTPO MEHSIOLIUMCS
YCIIOBHSIM 5KM3HU;
HaIpaBICHHOCTh OOYyYeHHS Ha CHCTEMAaTHYECKOEe NMPUOOIICHHE YYaIIUXCs K CaMOCTOSITEIHHOMN
MO3HABATEIBHON JESATENIbHOCTH, HAyYHBIM METOJaM IMO3HAHUS, (HOPMUPYIONUM MOTHBAIMIO U
pa3BUTHE CIOCOOHOCTEH K XUMUU;
o0ecreyeHrne yCIOBH, CTOCOOCTBYIONIUX MPUOOPETCHHUIO 00YIAIOIIMMHUCS OIBITaApa3HOOOpa3HOM
NeSTENbHOCTH, TO3HAHMS U CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMA),
MMEIOIUX YHUBEpPCATbHOE 3HAUEHHE [l Pa3JIMUHbIX BUAOB J1€ATEILHOCTH



OOBSCHAT, W OIEHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa HA OCHOBAaHWU 3HAHWM U OIBITA,
MOJIYYEHHBIX TIPU U3YYCHUU XUMHH;

dbopMupoBaHHEe Yy OOYyYalOMIMXCSd TYMAaHUCTHYECKUX OTHOIICHWH, IMOHUMAHUS IEHHOCTH
XUMHYECKUX 3HAaHUW i1 BBIPAOOTKH SKOJOTHYECKH IIeIeCOO00pa3HOro IMOBEACHUS B OBITY H
TPYAOBOM AESATENBHOCTH B ILIEJISIX COXPAHEHHSI CBOErO 3J0POBbS M OKPY)KAIOUIEH MPUPOIHOM
Cpelibl;

pa3BUTHE MOTHMBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQuUIIs
Y HANPaBJICHHOCTH JalbHEHIIIET0 00yICHHUS.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS» B YYEBHOM IIJIAHE
B cucreme ob6miero oOpa3oBaHus «XHUMHS» TpU3HAHA O0S3aTCIBHBIM YYEOHBIM TPEIMETOM,
KOTOPBII BXOJUT B COCTaB MpeAMETHOM 001acTu «EcTecTBEeHHO-HAYUHBIE IPEMETHI.

Y4eOHBIM TJIaHOM Ha €€ M3ydeHHe OTBeJeHO 168 yueOHBIX 4YacoB — 10 2 4 B HeJeno B 8u 9
KJIacCax COOTBETCTBEHHO.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUAI  YYEBHOI'O
HHPEIMETA «XUMUA
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUS JTOCTUTAIOTCS B
X0Jle 00y4eHHs XHMHUU B €AMHCTBE y4eOHON M BOCIHUTATENILHOM JESATENIbHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCHUMCKUMU COIIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH,
NPUHATHIMH B OOIIECTBE MpaBWIAMH M HOPMAaMH TIOBEJACHUS M CIIOCOOCTBYIOT IMpoIleccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMAIU3AIMY 00YyYatOLIUXCSl.
JIudHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATBHCS CHUCTEMOM
MMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMHA M PACIIMPEHUE OIbITa ACATEIHPHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YACTHU:

1) naTpuoTHYeCKOro BOCHUTAHMS:
IIEHHOCTHOTO OTHOIICHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HaYYHOMY HACJIEIHIO,
MOHMMAHUS 3HAYEHUS XMMHUYECKOW HayKH B KM3HH COBPEMEHHOI'O OOIECTBAa, CIOCOOHOCTH BIIAJETh
JOCTOBEPHON WHGpOpMAIMEH O MEPelIOBBIX JOCTHKCHUSX U OTKPBITHSX MHPOBOM M OTEYECTBEHHOM
XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOro BOCIIMTAHUS:
MPEACTABICHUS O COIMAJIBHBIX HOpPMaxX W TpaBUjIaX MEXKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOMW, y4eOHO-HCCIeq0BaTeIbCKOM,
TBOPYECKOH M IPYrUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K PA3HOOOPa3HON COBMECTHOM AESITENFHOCTU
MIPU BBIMOJHEHUU Yy4eOHBIX, MO3HABATENBHBIX 3a7a4, BBIIIOJIHCHHH XUMUAECKHX HKCIICPUMEHTOB,
CO3/1aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHIO U B3aUMOIIOMOIIM B Mpoliecce 3TOi
y4eOHON JeATEeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE MOBEJEHUE U TMOCTYIKH CBOMX TOBApHIIEH C
MMO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOr'0 MO3HAHMS
MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE U XWMHUYECKOH peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKM M COCTABJISIOIIME OCHOBY JUIsI NOHMMAaHUS CYIIHOCTH
HAYYHOW KapTHHBI MHpa, TPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPHPOJIEI,
B3aMMOCBSA35IX YEJIOBEKA C PUPOJHOM CPEOi, O POJIU XUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHBBI, HANPABICHHBIE HA IIOJyYCHHE HOBBIX 3HAHUM 10 XUMHUH,
HEOOXOMUMbIE NIl  OOBSICHEHHS HAOMIOJaeMBIX MPOIECCOB H  SIBICHUN, MO3HABATENIBHOM,
WH()OPMAIIMOHHON M YHMTATEIbCKOW KYJIBTYPhI, B TOM YHCIJI€ HABBIKOB CAMOCTOSITEJILHOW pPabOTHI C
y4eOHBIMU TEKCTaMH, CIOPAaBOYHOW JUTEPAaTypoO, AOCTYNMHBIMH TEXHUYECKUMHU CpEACTBAMHU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

UHTepec K OOYYEHHI0O U TO3HAHMIO, JII0O03HATEIbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM00Opa30BaHUIO, TPOEKTHOW M HCCIENOBATENIbCKON NEATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIPaBJIECHHOCTH ¥ YPOBHs OOYUEHHUsI B TaJIbHEHUIIIEM;



4) popMHUpPOBaHHS KYJIbTYPbI 310POBbSI:
OCO3HaHUE LIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3J10pOBBIM 00pa3 KU3HHU, OCO3HAHUE TOCIEACTBUNA U HENMPHUITHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsl, HApKOTUKOB, KYypeHMs), HEOOXOJUMOCTH COONIOACHUS MpaBMJl OE30MacCHOCTH MpHU
oOpallleHnu ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaabHOU KHU3HU;

5) Tpy/10BOTr0 BOCIIMTAHUS
UHTEpeC K MPAKTUYECKOMY HM3Y4YEHHIO MPOQeccuil U Tpyaa pa3audHOTO pojia, YBaXKEHHE K TPyAy U
pe3ynbTaTam TPYIOBOW JAESTEIHLHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 1O
XUMHH, OCO3HAHHBIH BBIOOp WHAMBHUAYAJIBHON TPAEGKTOPUU MPOJOJKEHHS O00pa3oBaHUs C Yy4ETOM
JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH,
YCHEIHON NpOoQEeCcCUOHATBbHON JEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, T'OTOBHOCTh
aJlanTHPOBaThCs B MPodeccuoHaNIbHON cpejie;

6) IKOJIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCOO0pa3Hoe OTHONICHHE K TPHUPOJIE KaK HMCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE €€ CyYIIeCTBOBAaHHMSA, IMOHMMAaHHME ILIEHHOCTH 3J0pPOBOro M 0e30macHoOro obpasza >XKHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUECKOMY U NICUXMYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIEHUs] TpaBUJl OE30MacHOTO MOBEIEHHUS IMPH padoTe C BEIIECTBAMM, a TaKXKE B
CUTYaLMSIX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH TPUMEHSTh 3HAHUA, MOJIydaeMble NpPH H3YYEHUHW XHUMHUH, [JIs pelleHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOJTHON CPEmOid, JIJIsl MOBBIIICHUSI YPOBHS ASKOJOTMYECKOU KYJIbTYPHI,
OCO3HaHHUs TI00AJBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJeM U MyTell WX pelIeHHs MOCPEICTBOM
METOJ0B XMUMUH, HKOJOTUYECKOTO MBILIUICHHS, YMEHHsSI PYKOBOJICTBOBATHCS UM B IO3HABATEILHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbBI
B cocTtaBe meranpeaMeTHBIX pPe3yiIbTaTOB BBIIEISAIOT 3HaYUMbIE Ui (POPMUPOBAHUSI MUPOBO33PEHUS
oOlIeHayYHbIE TOHATHUS (3aKOH, TEOpHUs, TPHUHIIUIL, TUIIOTE3a, PaKT, cCUCTeMa, POIIECC, SKCTIEPUMEHT U
Apyroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M TO3BOJIAIOT Ha
OCHOBE 3HAHHMHM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEJIOCTHOW HAYyYHOW KapTHHE
MUpa, U YHUBEpCalbHbIe Yy4eOHbIC elCTBUS (IIO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIC, PETYISATHBHBIC),
KOTOpble oOecreunBaoT (OPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U
OCYILIECTBICHUIO Y4eOHOH 1eATeIbHOCTH.
ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS
ba3oBble Jiornyeckue 1ecTBUA:
YMEHUS UCTOJIb30BATh NMPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM: PACKPBIBATh CMBICI
XUMUYECKUX MOHATUH (BBIICIATh UX XapaKTePHbIC MPU3HAKU, YCTAHABINBATHSB3aUMOCBS3b C IPYTUMU
MOHSITUSIMH), WCIIONB30BATh TMOHATUSA JJI1 OOBSICHEHUS OTACIBHBIX (JAKTOB U SIBICHHUH, BHIOUpATH
OCHOBaHUSI W KPUTEpUU i KIacCUPUKALMU XMMHYECKUX BEHIECTB M XUMHUYECKUX peaklui,
YCTaHABIMBATh NMPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH W3YYCHHUsS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIE, ITYKTUBHBIC, 10 aHAJIOTHH), I€TIaTh BEIBOIBI U 3aKITIOYCHUS;
YyMEHHE TpPHUMEHATh B TpoIecce TMO3HAHUS TMOHATHS (IpeIMeTHble M  MEeTalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOJNB3yEMble B XHMHUH, MPEeoOpa3oBBIBATh HIMPOKO
IpUMEHSIEMblE B XHMHHM MOJICIbHBIE TPEACTABICHUS] — XUMHUYECKHI 3HaK (CHMBOJ 3JIEMEHTa),
XUMHUYEcKast popMyra U ypaBHEHHE XMMHUYECKON peakiMu — MpU PEelIeHUU Y4eOHO-T103HABATEIbHBIX
3a/7a4, ¢ y4€TOM ITHX MOJEIbHBIX TMPEJCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIMii, BBISBISATH 00IIME
3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHbIE CBA3M U IMPOTHUBOPEUUS B H3y4aeMbIX IMpolLeccax H
SIBJICHUSX.
Ba3oBble ucciiegoBaTe/ibCKue 1eCTBHA:
YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAuye€CTBE MHCTPYMEHTA IMO3HAHUS, a TaKXe B
KadeCcTBE OCHOBBI JUIsi (POPMUPOBAHHUS THUIIOTE3BI 1O TPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX

CYXKJICHUM;



MPUOOpPETEHNE OMbITA M0 TUIAHUPOBAHUIO, OPTaHU3AIMY U TPOBECHUIO YYCHHUECKUX IKCIIEPUMEHTOB,
yMeHHe HaOIoJaTh 3a XOJOM IIPOIecCa, CaMOCTOSTENBHO INPOTHO3MPOBATh €ro Ppe3yibTar,
¢dbopmynmupoBaTh 00OOIIEHNS W BHIBOABI 1O pPE3yiIbTaTaM IPOBEAEHHOTO OIbITA, HCCIEIOBAHHUSA,
COCTaBIISITH OTYET O MpoJIeTTaHHOU padoTe.

Padora ¢ undopmanmei:
YMEHHE BBIOMpATh, aHAIM3HPOBATH M MHTEPIPETHPOBATH MH(DOPMAIIUIO PA3MYHBIX BUIOB M (GOpM
MpeICTaBICHUSI, MOJIyYaeMyI0 U3 pa3HbIX HICTOYHUKOB (HAyYHO-TIONMYJSpHAS TUTEPATypa XUMUUYECKOTO
COJIepKaHusl, CIpaBOYHbIE TOCOOMs, pecypchl MIHTepHeTa), KpUTUUECKH OLIEHUBATh IPOTUBOPEUYHUBYIO
Y HEJIOCTOBEPHYIO HH(OPMAITHIO;
YMEHHE TMPUMEHATh pa3jiMyHble METOAbl M 3ampochl MpU MOUCKE U 0TOOpe HuHpoOpMAlUU U
COOTBETCTBYIOUINX IaHHBIX, HEOOXOMUMBIX JUIS BBITIOJTHEHHUS y4YeOHBIX W TIO3HABATENBHBIX 3a7ad
OMpeNIeIEHHOTO THUMA, TPUHOOpPETEeHHWE OmNbiTa B 00JIACTM HKCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUM, OBJIAJIEHUE KYJIbTypOH AaKTUBHOTO HWCIIONH30BAHUS PA3IUUHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (POPMY IpEJCTaBICHUS MH()OPMAIIH
U WUTIOCTPUPOBATH pellaeMble 3aJauld HECIOXKHBIMH CXEMaMH, JuarpaMMamu, APYruMu Qpopmamu
rpaduky 1 UX KOMOWHAIUSAMU;
YMEHHE HCI0JIb30BaTh M aHAJIM3UPOBaTh B Ipoliecce Y4eOHON U MCClIe0BaTEeNbCKON J1eATeIbHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SHMCTBAa M TpaHCIOpTa HAa COCTOSTHHE
OKpY>Karolle NPUPOJHOM CPEbI.

KoMMyHHUKaTHBHBbIE YHHBepCaJIbHbIe Y4eOHbIe el CTBUA:
YMEHUS 3ajlaBaTh BONPOCHI (B X0j€ Auajora U (Wiu) JUCKYCCHM) MO CYIIECTBY 00CYXIaeMOil TeMBl,
(bopMynHpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BBITIOIHEHUS MPEATIOKEHHOM 3a1a4H;
YMEHHsI TPEACTaBIATh IOJYYEHHbIE pPE3yJbTaThl IO3HABATEJIbHON JEATENbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PEe3YyJIbTaTOB BBIIOIHEHUS XMMHUYECKOT'O 3KCIIEPUMEHTA
(JtabopaToOpHOTO OIBITa, JIAOOPATOPHOW PabOTHl MO MCCICTOBAHUIO CBOWMCTB BEIIECTB, y4E€OHOTO
MIPOEKTA);
YMEHHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IIO3HABaTEIbHOH U
HCCIIEIOBATENIbCKON JIeATEIbHOCTU MPU PEIIeHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa 00IIHX
WHTEPECOB M COIJIACOBaHMS MO3ULIUNA (00CykaeHHus, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIUsI COBMECTHBIX JIE€UCTBUM, OIpEEICHUE KPUTEPUEB IO OLIEHKE KauecTBA BBINOJIHEHHOMN
paboTHI U ApYyTHE).

PeryasiTuBHbIe yHHBepPcAJbHbIE YUeOHbIE IeHCTBHS:
YMEHHE CaMOCTOSITEJIbHO  OINpENeNsATh ILeJIM  JeSTEJbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BEIOUpaTh Haubolee
s deKkTuBHBIE CTIOCOOBI pelIeHUs y4eOHBIX W MO3HABATENbHBIX 3aJ]a4, CaM@CTOSTEILHO COCTABIIATH
WM KOPPEKTUPOBATh MPEJIOKEHHBIM AJTOPUTM JACHCTBUN NPH BBINOJHEHHWH 33JaHUM C Y4ETOM
MOJIyYeHUS HOBBIX 3HAHUW OO0 U3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIUAX, OILEHUBATh
COOTBETCTBHE IOJIyUEHHOT'O PE3yJbTaTa 3asBICHHOM 1I€JM, YMEHUE HCIIONb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IpejlaraéMble B YCIIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHIO O00S3aTENBHOTO CONEP)KAHHS, YCTaHOBICHHOTO
naHHOM (enmepanpHON paboueld TPOrpaMMOM, BBIICISIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAay4IHbBIC
3HaHUS, YMEHUS U CIOcoObI AeicTBul, cennpuieckue sl MpeaMEeTHOM 00acTH «XUMUs», BUIBI
JeSITEJIbHOCTH 110 TOJIYYEHHUIO HOBOT'O 3HAHUS, €r0 MHTEpPIPETalliu, IPeoOpa30BaHNI0 U TPUMEHEHHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIlUsX.
K xoHuny o0yyenuss B 8 kJjacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)aTb
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHM:
PACKPBIBATh CMbBICJ OCHOBHBIX XHMHUYECKUX TOHSATHUH: aTOM, MOJEKYyJa, XUMHUYECKUI DIIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BelIecTBa, MOJIb, MOJISIpHAas Mmacca,
MaccoBas [JOJiI XMMHUYECKOTO DJJEMEHTa B COCAUHEHHH, MOJSPHBIH 0O0BEM, OKCHI, KHUCIOTa,



OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHHS, XHMHUUYECKas pPeaKius,
KIaccuuKalusg peakiuii: peakiuu COCIWHEHUS, PEaKUUu pa3JIoKEHUS, PEaKIMH 3aMelleHus,
peaknuu OoOMEHA, 3K30- M SHIOTCPMHYCCKHE pEaKIWd, TeIUIOBOW A((EeKT peakunuu, sSApO aToMma,
AJNIEKTPOHHBINA CIIOM aTroma, aTOMHas OpOHWTalb, paguyc aToMa, XUMUYEcKas CBs3b, MOJSApHAs U
HEMOJIsIpHAasi KOBAJEHTHasl CBsI3b, MOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PacTBOp, MaccoBas JOJs
BemiecTBa (MPOICHTHAs KOHIIEHTPAIUs1) B paCTBOPE;

WLIIOCTPHPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKUX IMOHSATUNA W MPUMEHATh 3TH MOHATUS NPU
OMHCAHUU BEUIECTB U UX MPEBpALICHUN;

WCIIOTh30BaTh XWMHUYECKYH) CHMBOJIUKY JIJII COCTaBJIeHHS (OpPMYJ BEImIECTB W ypaBHEHUH
XUMHUYECKHUX PEaKIIHii;

onpeaesiTb BAaJEHTHOCTbL aTOMOB DJIEMEHTOB B OWHApHBIX COCJAMHEHUSX, CTEICHb OKHCICHUS
AJIEMEHTOB B OWHAPHBIX COEIUHEHMSX, MPUHAIJIEKHOCTh BEIIECTB K OIpeAeNéHHOMY Kiaccy
coenuHeHU 1Mo (QopmynaMm, BUA XUMHUYECKOW CBSI3M (KOBAJICHTHAs M WOHHAs) B HEOPTraHUYECKUX
COCTMHECHUSIX;

packpsiBath cMmbica Ilepuonnueckoro 3axona JI. M. MenaesieeBa: 1eMOHCTPUPOBATh MOHUMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX AJIEMEHTOB OT UX IMOJI0kKeHUA B llepnonnueckoi
CHUCTEME, 3aKOHOB COXPaHEHHWS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJSIPHOTO
Y4EHHMsI, 3aKOHa ABOTaJpo;

ONKCHIBATh W XapaKTepu30BaTh TaONM4Hyl0 Qopmy lleprognyeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3auyaTh TMOHATHS «TJaBHas moarpynmna (A-rpymnma)» u «mobounas noarpymnmna (b-
rpynmna)», Manble U OOJbIINE TMEePUOAbI, COOTHOCHTH O0O3HAYECHHS, KOTOPbIE MMEIOTCS B TabIuIe
«Ilepuonnueckas cucrema xumuueckux dnemeHtoB . WM. MengeneeBay ¢ 4YHCIOBBIMH
XapaKTepUCTHUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sjapa, oOllee Yucio
3JIEKTPOHOB U PACHpPEAESICHUE UX M0 AJIEKTPOHHBIM CJIOSIM);

KJIaccHpUIUPOBATHL XUMHYECKHE IJIEMEHThI, HCOPTAaHNYECKUE BEIIECTBA, XUMUYECKHUE PEaKINH (110
YHCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEMIOBOMY 3P PeKTy);

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB pa3JIMYHBIX KIACCOB,
MOATBEPXKIAs OINKCAHUE TMPUMEpPaMU MOJICKYJSIPHBIX YpaBHEHUH COOTBETCTBYIOIIUX XHWMHUYECKHX
pEeaKLHnii;

NMPOTrHO3UPOBATH CBOICTBA BeLECTB B 3aBUCMMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BO3MO>XKHOCTHU
MPOTEKAHUS XUMUYECKHUX TTPEBPAIICHHUIN B Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITh OTHOCUTENBHYIO MOJEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COSTMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOIHUTH
pacyéThl 0 ypaBHEHUIO XUMUYECKOM peaknu;

NPUMEHATH OCHOBHbIE ONEPAMM MBICTUTEIBHOM AEATEIPHOCTH — AHAJUW3 U CUHTE3, CpaBHEHUE,
000011IeHIE, CUCTEMATU3AIINIO, KIIAaCCH(UKAIINIO, BBISIBICHUE TIPUUYUHHO--CJICICTBEHHBIX CBSI3€H — IS
M3YYEHHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHW, €CTeCTBEHHO-HAYYHbIE METObl MO3HAHUS —
HaOJI0IeHNE, 3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peabHbBIN 1 MBICIICHHBIH );

cJ1eI0BaTh NMPaBWJIaM MOJb30BAHUS XMMHUYECKOH MOCYy/10ii M JadopaTOPHBLIM 000OpYJIOBaHUEM, a
TaK)ke MpaBHiaM oOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUHUSMHU IO BBITIOJHEHHIO
71a00paTOPHBIX XMMUYECKHX OIBITOB 10 TOJTYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHUCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MAacCOBOM JOJE€H pPacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH U TMPOBOJAUTH XUMUYECKHE HKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IeJI0YEeH U KUCIIOT C MOMOIIbI0 HHANKATOPOB (JTakMyc, GeHON(TaNICHH, METHJIOPAHXK U APYTHE).

9 ky1acc C(hOPMHPOBAHHOCTH Y 00YHAIOUIUXCH YMEHU:

PACKPBIBATHh CMbICJ OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHHMOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, SJIEKTPOOTPHUIIATEIHHOCTD,
CTETIeHb OKHCIICHUS, XUMHUYECKas peaklvs, XUMHYecKas CBS3b, TEIJIOBOM 3((EKT peakiuu, MOJb,
MOJIIPHBIA  00BEM, PACTBOP, JJICKTPOJUTHI, HEIJICKTPOIMTHI, JJICKTPOIUTHUYECKAS TUCCOILUAIUS,
peakuMu HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecue, oOpaTHMble M HeoOpaTHMbIe
peaklnu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEb, OKUCICHUE U



BOCCTAHOBJICHHE, aJJIOTPONHUsA, aM(pOTEpPHOCTh, XHMHUYECKas CBsA3b (KOBaJEHTHas, WOHHAas,
MeTaJUIM4YecKast), KpUCTAJUIMUecKas peréTka, KOppo3us METaJJIOB, CIUIABbI, CKOPOCTb XHMHYECKOI
peakuuu, npenesibHo pomyctumas konuentpamnus [1/IK Bemectna;
WIIOCTPHPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX IMOHATUNA U NPUMEHATH 3TH MOHATUS NPU
OIMCAaHUU BEUIECTB U UX NIPEBPALLECHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBie€HHS (OpMYl BEIIECTB M ypaBHEHH
XUMHUYECKHUX PEaKIINi;
BAJICHTHOCTb U CTENECHb OKUCIEHUS XMMHYECKUX JJIEMEHTOB B COCIUMHEHHAX Pa3IMYHOIO COCTaBa,
MIPUHAJJIEKHOCTh BEUIECTB K ONpPEAENIEHHOMY KiIacCy COEAMHEHUN MO (GopmysiaM, BUJ XUMUYECKOM
CBs3M (KOBAJIGHTHAs, MOHHAs, METa/NIM4ecKas) B HEOPTraHMYECKUX COCIUWHEHUSX, 3apsl HOHA IO
XUMHUYECKON (opMmyse, XapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHMM, THII
KPUCTAJUTMYECKOMN pEeIETKH KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbica Ilepuoamuyeckoro 3akona JI. M. MenneneeBa U JEMOHCTPUPOBATH €rO
[IOHMMAaHHE: OIUChIBaTh U XapakTepu3oBaTh TaOauuHyro Qopmy Ilepuoanueckoit cucteMbl
XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh IOHATUS «TJlaBHasg noiarpynmna (A-rpynma)» U «modoyHas
noarpynna (b-rpymnma)», mansie U O0JIbIINE TEPUOIBI, COOTHOCUTH 0003HAaYEHHUs, KOTOPhIE UMEIOTCS B
NepUOANYECKON TabJMuIEe, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHUMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsij s/ipa, oOllee YUCIO AIEKTPOHOB U PACIIPeNIeNIeHue MX IO 3JIEKTPOHHBIM
CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M UX COCIMHEHHUH B
IpeAenax MajablX IEPUOIOB U TJIABHBIX MOATPYHN C YYETOM CTPOEHUS UX ATOMOB;
KJaccM(PUUMPOBATh XUMHYECKHeE 3JIEeMEeHTbI, HEOPIraHWYECKHE BEIIECTBA, XUMHUECKUE peakiu (1o
YHUCIYy W COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHIO
CTETNeHEH OKUCICHHS XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U crelu(UIecKe XUMUYECKUE CBOMCTBA MPOCTBIX U CIOMKHBIX
BELIECTB, MOATBEp)KAas ONHCAHWE NPUMEpaMH  MOJIEKYJISPHBIX M  HOHHBIX  YpaBHEHHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;
COCTABJIAITh YPABHEHMS HIIEKTPOJUTUYECKON IAUCCOLMALMU KHCIIOT, IIEJIOYEeH W COJIeH, IIOJIHBIE U
COKpallIEHHbIE YpaBHEHHUS peakUuii HOHHOIO OOMEHa, ypaBHEHHUS peakUui, MOJTBEPKIAIOLINX
CYILIECTBOBAHNE M'€HETUYECKOW CBSI3U MEXAY BEILIECTBAMM PA3JIMUHbIX KJIACCOB;
PACKPBIBATh CYIIHOCTh OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMii IOCPEICTBOM COCTABIEHUS
AIIEKTPOHHOIO OaslaHCca 3TUX peaKlInid;
MIPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCHUMOCTU OT UX CTPOCHMS, BO3MOXHOCTH HPOTEKaHUs
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBHUSAX;
BBIYHUCIIATh OTHOCUTEJBHYIO MOJIEKYJSIPHYO M MOJSIDHYHO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOT0 3JIEMEHTa 10 (GOpMyJie COSTMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBE B PACTBOPE, MPOBOAUTH
pacyéThl 110 YpaBHEHUIO XUMUYECKOM peakiuy;
coOI0aTh MpaBuiia MOJB30BAHUS XUMUYECKOW MOCYA0N M 1a00paTOpHBIM 000pyIOBaHUEM, a TaKKe
npaBuUia OOpalIeHHsT C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKUIHUSAMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMUaKa
U YTJIEKUCIIOTO ra3a);
NPOBOAUTH PpeaKnuM, TOATBEPKIAIOIIHEe KAYeCTBEHHbI COCTaB  pa3iIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOIUI-, KapOoHaT-, hocdart-, cumukar-, cynbdar-,
TUIPOKCU/I-MOHBI, KATUOHBI aMMOHMSI M HMOHBI M3Y4YEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;
NPUMEHATh OCHOBHBIC ONlEPALMH MBICIUTEIbHONH JAeATEJNbHOCTH — aHAIN3 U CHUHTE3, CPAaBHEHHUE,
0000111eH1Ee, CUCTEMAaTU3AIUIO, BBISIBJICHUE IPUIMHHO-CIICICTBEHHBIX CBSA3EH — JIJIs1 M3y4YEeHHUs CBOMCTB
BEUIECTB M XHMHUYECKHUX pEeaKlUi, EeCTEeCTBEHHO-Hay4yHble€ METOJbl IO3HAHUS — HaONI0/IEeHHE,
M3Mepenne, MOJIEUPOBaHKE, SKCIepUMEHT (pealbHbIi U MBICICHHBIH ).
IIpoBoAMTL  OMBITHI, c HCIOJIb30BAHUEM aHAJIOTOBOr0 J1a00pPaTOPHOr0060pyA0BaAHMS
n uudposoro odopynoBanus (meHTp «Touka pocra» / 1eTCKMil TeXHONMAPK

«KBaHTOpnym»).



COILEPKAHUE YYEBHOI'O IIPEIMETA «XUMMUSD»
(mpakTHYecKasi YacTh y4eOHOr0 cOleP:KaHMs NpeAMeTa YCHIIeHA MaTepUaIbHO-
TeXHH4ecKoii 0a30ii meHTpa «Touka pocra» / feTckoro rexnonapka «KBanropuym»,
HCMOJIb3YEeMOro VISl peajiu3aliu 00pa3oBaTe/JbHbIX IPOrpaMM B paMKax NMpenogaBaHus
XHMMH)

8 KVIACC

IlepBoHauyajbHBIEe XUMHYECKHE TOHATHSA
[Ipeamer xumuu. Ponb XMMHM B JXKHM3HU 4eloBeKa. XMMHS B CHCTEME HayK. Tena W BellecTsa.
dusnyecKre CBOMICTBA BEIIECTB. ArperaTHoe cOCTosiHME BemecTB. [IoHsATHE 0 MeTonax MO3HaHUS B
xumun. Yucteie BemecTBa U cmecu. CriocoObl pa3aesieHus cMecei.
ATOMBI U MOJEKyIbl. XUMHYECKUE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIeMEHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.
Xumunueckas Gopmyna. BageHTHOCT, aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTtB. OTHOCUTENbHAs aTOMHass Macca. OTHOCUTENbHAas MOJEKYJsipHas macca. Maccoas 1oJis
XUMHUYECKOI'0 JJIEMEHTA B COEJUHEHUH.
KonnuectBo BemectBa. Mons. MonspHas Macca. B3aumocBsi3p KOJIMYECTBA, MacChl M 4HCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacu€Tel o hopMyliaM XMMHUECKHX COSTUHEHUIA.
dusnueckre U XMMUYECKHE BJICHUS. XUMHUYECKas peakus 1 e€ MpU3HaKku. 3aKOH COXPaHEHHSI MAaCChl
BemiecTB. XuMudeckue ypaBHeHHs. Kiaccudukamus XuMuUecKux peakuuid —(CoequHeHws,
pas3ioKeHus, 3aMeIeHUs], OOMEHa).

Xumuueckuii IKCcnepumenm:
3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBuiamMu padboThl B 1a00paTopun U MpuéMamMu oOpalieHus ¢
nabopaTOpHBIM ~ O0OpYAOBAaHMEM, M3YYCHHE W ONHUCaHUE (HU3MUECKUX CBOMCTB  00pa3LoB
HEOpPraHMYECKHUX BEIIeCTB, HabOmoJeHne (u3nueckux (IJIaBjIeHHE BOCKA, TasiHUE JIbJa, PacTUpaHHE
caxapa B CTYyIIKe, KUIIEHHME M KOHACHCAIUS BOJbI) U XMMHUYECKHX (TOpEHHE CBEYH, MPOKaIMBAHUE
MEJHOW MPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHCIOTOM) SIBICHWH, HAOJIIOJIEHUE M OIUCaHUE
MPU3HAKOB MPOTEKaHMs] XUMHYECKHX peakuuidl (pasfiokeHue caxapa, B3aUMOJEWCTBHUE CEpHOI
KHCJIOTBI C XJIOpHJIOM Oapus, pasnoxkeHue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3aMMOJAEHCTBUE
xene3a ¢ pactBopoM cosr Menu (1), n3ydenne cnocoOOB pa3aeneHusi CMECEi: ¢ TOMOIIbI0 MarHuTa,
¢bunbTpoBaHMe, BBIMapUBaHUE, AUCTWIUIALMSA, Xpomarorpadusi, MPOBEIECHUE OUMCTKU MOBapeHHON
COJM, HAONIOJEHHE M OIMCaHHE pe3yJbTaTOB IMPOBEACHUS ONbITa, HUIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHHE MOJIeel MOJIEKYJ (LIapOCTEPKHEBBIX ).
Baxuneiinmue npeacTaBuTe/ M HEOPraHMYECKMX BelECTB

Bo3znyx — cmech rasoB. CocrtaB Bo3ayxa. Kuciopon — JNIEMEHT , M TIPOCTOE  BEIIECTBO.
Haxoxnenue xucnopoga B mpupone, (QU3NYECKHE U XHUMHUYECKHE CBOWCTBA (pEakluu TOpPEHus).
Oxcunpl. Ilpumenenune kucinopona. CrnocoObl TOJY4YEeHUS KUCIOpoJa B JabOpaTopuu U
poMbIlUIeHHOCTH. KpyroBopor kucnopona B mnpupoae. O30H — auloTponHas MOAMQPHUKALUSL
KHCJIOPO/JIa.
TennoBoit >3PeKT XUMUUECKON peakluy, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U IHIAOTEPMHUUECKUE
peakuuu. TOIUIMBO: Yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCWIEHHE NapHUKOBOTrO 3(dekxra,
pa3pyllIeHre 030HOBOTO CJIOS.
Bonmopon — snmemeHT M mpocToe BemiecTBo. HaxokaeHwe Bogopoja B mHpupoze, (u3nveckue H
XHUMHYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTsl u comnu.
MosnsipHblit 00bEM ra30B. Pacué€Thl 10 XUMHUECKUM YpaBHEHHSIM.
dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopuresnb. PacTtBopsl. HachlllieHHBIE M HEHACHIIICHHBIE
pactBopbl. PacTBOprMOCTh BellecTB B BOAE. MaccoBasi 10Jisi BEIIECTBA B PacTBOpE. XHUMHUYECKHUE
cBoiicTBa BoAbl. OcHOBaHus. Poiib pacTBOPOB B MPUPOJE U B KU3HU 4esloBeka. KpyroBopor Bozs! B
npupojie. 3arpsi3HeHUe NpUupoAHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.



Knaccudukamms HEOPraHUYECKUX COCIUHEHUN. OKcHUIEIL. Knaccudukanus OKCHOB:
coneoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aMm(oTepHble) M HecoleoOpasyromue. HomeHknaTtypa
okcuoB. dusnyeckre U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHue okcumaoB.
OcHoBanusa. Krnaccuukanuss ocHOBaHWM: MENOYM U HEPACTBOPUMBIC ocHoBaHHWsA. HomeHkiatypa
OCHOBaHMM. PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [losrydyeHne ocHOBaHUM.
Kucnotrel. Knaccudukanus kucnmor. Homenknatypa kucior. Ousndeckne M XMMUYECKHE CBOMCTBA
kucnor. Psan aktusHoctu metauioB H. H. bekerosa. [lonydyenue kucior.
Conu. Homenkinarypa comneil. @uznueckue 1 XuMU4YecKkue cBoicTBa coieid. [lomydenue comnei.
['eneTnveckas cBsI3b MEXKIy KJIacCaMH HEOPTAaHMYECKUX COCTUHECHHM.

Xumuueckuil IKcnepumenm:
KaueCTBEHHOE OIPE/CIICHHE COACpKaHUs KHUCJIOpOoJa B BO3AyXe, IIOJy4YeHHEe, COOHpaHue,
pacrio3HaBaHUE W H3Y4YEHUE CBOMCTB KHCIOpOJa, HAOIIOJEHHWE B3aMMOJICUCTBHS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HUKHOBEHUSI M TMpPEKpAUIEHUsI TOpeHus (moxapa), O3HAKOMJIEHUE C
oOpa3iiaMi OKCHJIOB M OTHCAHHE WX CBOMCTB, MOJIYYCHHE, COOMpAHUE, pACllO3HABAHUEC W U3YYCHHC
CBOMCTB Bojiopoaa (ropeHme), B3auMmojeicTBue Bomopona c¢ okxcugom wmeau (l1) (Bo3mokHO
UCIIONIb30BaHUE BHUJICOMATEPHUANIOB), HaONIOJeHHE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOIb,
HCCIIeIOBaHUE OCOOECHHOCTEH PAacCTBOPEHUS BEIIECTB C PAa3TMYHON PACTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOpPOB C OIpPEAEIEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIEHCTBUE BOJIBI C
MeTajylaMu (HaTpUeM M KajblMeM) (BO3MOYKHO HCIOJIb30BAaHUE BMJIEOMATEPUAJIOB), HCCIIEI0BAHUE
0o0pa3IoB HEOPraHWMYECKHX BEIIECTB PAa3JUYHBIX KJIACCOB, HAOJIOJIEHHE W3MEHEHHS OKpPAaCKH
WHANKATOPOB B pacTBOpax KUCIOT W IIeloued, m3ydeHue B3aumoaeiictBus okcuaa menu (ll) c
pacTBOPOM CEpPHOM KHCIIOTBL, KHCIOT C METAJUIaMH, pEaK[Uil HEeWTpalIu3allH, IOJIy4CHHE
HEpPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOIO METajula APYrMM U3 pacTBOpa COJIM, PEUICHUE
AKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHelme K1acchl HEOPTraHUUECKUX COSANHEHUIN.

Hepuoanyeckuii 3akoH u Ilepuoamyeckass cucremMa XxumMu4deckux 3emenros JI. H.
MenaeneeBa. CTpoeHue aToMoB. XHMHYECKasl CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn
[lepBbie MONBITKN KJIaCCU(PUKAIMA XUMHUECKUX 3JIEMEHTOB. [IoHSATHE O TpymNmax CXOIHBIX dJIEMEHTOB
(menoYHbIE W MIETOYHO3EMEJIbHBIE METAJUIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DIEMEHThI, KOTOpHIC
00pa3yroT aM(pOTEpHBIC OKCHJIBI U THIPOKCHUIBL.
[lepnonnueckuit 3akoH. llepmommueckas cucrema xumudeckux siaeMeHTOB J[. M. MeHneneesa.
Kopotkonepuoanast u ninuaHOnepuoaHas Gopmsl [leproanueckoit cuCTeMbl XMMUUYECKUX 3JIEMEHTOB
J. U. Menneneesa. Ilepuoast m rpynmnbl. PHU3MYECKUN CMBICH MOPSIKOBOIO HOMEpPA, HOMEPOB
MEPUOJIa U FPYIIIBI SJIEMEHTA.
Ctpoenne aromoB. CocTtaB aTOMHBIX sjiep. M30Tonbl. DnekTpoHsl. CTpoeHHEe|glIeKTPOHHBIX 000JI0UeK
atomMoB mnepBbIx 20 xumuueckux dneMeHTOB [lepmommueckoit cucremer Jl. WM. Menneneesa.
XapakTepucTUKa XMUMHUYECKOro 3JeMeHTa 1o ero mnojoxeHuto B Ilepuonuueckoit cucteme JI. .
MeHpeneena.
3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOICTB MO IPYIIaM U MEepUoaam.

3nauenue Ilepuoamueckoro 3akona u Ilepuonuyueckoid CUCTEMbl XUMUUYECKUX AJIEMEHTOB IS
pa3BuUTHs Hayku U npakTuku. 1. 1. MeneneeB — yd4€HbIN U rpaXkIaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (MosisipHasi U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEILHOCTh
XAMHYECKHX DJIEMEHTOB. IOHHAs CBA3b.
Crenenb okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpomecchl OKHCIEHUs Hu
BoccTaHoBJIeHUA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:
U3y4YeHHe OOpa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHIA IIHMHKA C
pacTBOpamMu KHUCJIOT U IIEJI0UEH, MPOBEJICHUE OIBITOB, WLIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOPEHUE, PEaKIIUU PA3IOKECHHS, COSTUHEHNUS ).
Meoscnpeomemmnnie ceasu



Peanuzanust MeXIpeIMETHBIX CBA3CH IPU M3YYEHUHM XUMHM B 8 KJIACCE OCYILECTBISIETCS Yepes3
UCTOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHbIX IOHATHHM, TaK W TMOHSATHH, SBISIOIIMXCS
CUCTEMHBIMU JJIsl OTJEJIBbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.
OOw1re ecTeCTBEHHO--HAYYHbIE€ MOHITHSA: HayyHbIH (DaKT, TMIIOTE3a, TEOPHsl, 3aKOH, aHaJIu3, CUHTE3,
KJaccuukanus, NepruoAUnIHOCTb, HAOIIOIEHHE, IKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHUE.
®dusuka: mMartepus, aToM, JIEKTPOH, IPOTOH, HEWTPOH, MOH, HYKJIHJ, U30TOMNbI, PaJHMOaKTUBHOCTD,
MOJIEKyJIa, 3JEKTPUYECKHIA 3apsil, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIECTBa, Tas,
¢buznyeckre BeIMUNHBL, €AMHHUIIBI U3MEPEHHUs, KOCMOC, TUTaHETHI, 3BE€3/1b1, COJHIIE.
buonorus: porocunres, neixanue, 6uochepa.
I'eorpadus: atmocdepa, rugpocdepa, MHHEPAIIBI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOIAEMBbIE, TOTUTUBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XuMH4eckas peakuust

[Tepuonnueckuii 3akoH. Ilepuoanmyeckas cucrema xumuueckux sneMeHToB [[. . Menpaeneena.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kalus, KalbliMd U HUX COEIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM DJIEMEHTOB B
Ileproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.
CrpoeHue BellecTBa: BHUJbl XUMUYECKOW CBS3M. THIBI KPUCTAIIIMYECKHX PEIIETOK, 3aBHCHUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKU U BUJa XUMHUECKON CBSI3H.
Knaccudukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIIUXCS K Ppa3IMYHBIM KJIaccaM HEOPraHWYECKUX COEIMHEHUI, TEeHETU4YecKas CBA3b
HEOPraHMYECKHUX BEIIECTB.
Knaccudukanuss XMMHUYECKMX peakUuil 10 pa3IuyHbIM MpHU3HAaKaM (IO YHMCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIUHU BEIECTB, MO TEIUIOBOMY 3 (EKTy, 10 U3MEHEHUIO CTEIEeHEN OKHUCICHHS
XMMHUYECKHX 3JEMEHTOB, 0 0OpaTMMOCTH, [0 YYacCTHIO KaTalu3aropa). DK30- U 3HIO0TEPMUUYECKHE
peakuuu, TEpPMOXUMUYECKUE YPaBHEHUS.
[Tonsatue o ckopoctu xummuueckon peakuuu. [loHstre 06 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKUX
peakuusx. IloHATHEe O rOMOreHHBIX M TreTeporeHHbIX peakuusx. [lonstue o xaramuse. Ilomarue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIMSIONIME HA CKOPOCTh XUMUYECKOM pPEaKUUU U IOJIOXKEHUE
XUMHUYECKOTO PAaBHOBECHS.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE peakuum, AIIEKTPOHHBIN OanaHc OKHCITUTEIBHO-
BOCCTAaHOBUTEIbHOM  peakiuu. CocTaBieHHUE YPABHEHMH  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakxiuii ¢ UCII0JIb30BaHHEM METO/A MIEKTPOHHOT 0 OanaHca.
Teopust 2MEKTPOIUTUUECKON AUCCOLMALMHN. DJIEKTPOIUTHI U HE AJIEKTPOJIAEbl. KaTHOHBI, aHMOHBI.
MexaHu3m JAuccolMaly  BEIIECTB C pa3iMYHbIMM BHJAMHM XUMHUYeCKOW cBsi3u. CreneHb
aucconanuu. CUIbHbIE U CIIa0bIe 3JEKTPOIHUTHI.
Peakuun noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUsI peaKkiii HOHHOTO OOMEHa, TIOJHbBIE U COKpAIIEHHBIC
WOHHbIE ypaBHEHHUs peakiuil. CBOIlCTBa KHCIOT, OCHOBaHMM M coJied B CBeTe MpeICTaBICHUN 00
NMEKTPOJINTUYECKON qucconnanuu. KauectBeHHble peakiiui Ha HOoHbL. [loHsATHE O rUapoIu3e coyen.

Xumuueckuii IKcnepumenm:
O3HAKOMJICHHE C MOJCIIMA KPUCTAJUIMYECKHX PEHIETOK HEOPraHWYECKHX BEILECTB — METAUIOB U
HEMeTaJuoB (TpaduTa U ajMasa), CI0XKHBIX BEUIECTB (XJIOpUAA HATPHs), UCCIIEIOBAHNE 3aBUCUMOCTH
CKOPOCTM XHMHUYECKOM peakuuu OT BO3JEHUCTBUS  pa3iIMuYHBIX (DAKTOPOB, MCCIIEI0BAaHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, IpoLecca AUCCOLMALUN KHUCIOT, ILEJIOYEHd M COJeH
(BO3MOYKHO HCIIOJIB30BAHME BHJIEO MATEPUAJIOB), IPOBEIEHHUE OIBITOB, WILIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUsI peaKIil HOHHOTrO oOMeHa (0O0pa3oBaHME OCaJ/Ka, BHIICIICHHE ra3a, o0pa3oBaHUE BOJbI),
OIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (ropenue,
peakuuu paslIoKEHUs, COEAUHEHMs), paclo3HaBaHUE HEOPraHMYECKHUX BELIECTB C IOMOUIbIO
KAaueCTBEHHBIX pPEaKIUii Ha MOHBI, pellIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJibl 1 MX COeJUHEHUSA



OOmiass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CrtpoeHue U (U3MYECKHE CBONCTBA MPOCTHIX BELIECTB — TaJOreHOB. XHMMHYECKHE
CBOMCTBa Ha ImpuMepe Xxjopa (B3aUMOAEHCTBME C MeTaljlaMd, HEMETaJUIaMH, ILIEJI0YaMHu).
Xnoposogopo. ConsiHast KUCJIOTa, XHMUUECKHE CBOMCTBA, MOJIy4YeHHe, TpuMeHeHue. [leficTBue xiopa
U XJIOPOBOJIOPOJIa HA OPraHU3M YeJioBeKa. BaxkHeiline xJ1opuabl 1 UX HaX0XKJCHUE B TIPUPOJIE.
OO6mras xapaktepuctrka 37aeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
crerneHu okuciaeHus. CTpoeHue M (QU3MUYECKUEe CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOAA U CEpBHI.
AnoTponHbIE MOAM(UKAIMU KHCIOpOJa M cepbl. XHUMHYECKHE CBOMCTBa cepbl. CepoBomopof,
CTpOeHHUE, (U3NYECKHE W XUMHUYeCKHe CBoWcTBa. OKCHIBI cepbl KaK TPEICTABUTEIH KUCIOTHBIX
okcuaoB. CepHas KHCIIOTa, (U3UYECKUE U XMMHUYECKHE CBOMCTBA (00IIMe Kak MpeaCcTaBUTeNs Kiacca
KHACJIOT M crenupudeckne). XUMUYECKHE PEaKIUy, JIeKAIIMe B OCHOBE MPOMBIIUICHHOTO CIIOC00a
MOJy4YeHHs] CepHOUM KUCIOTHI. [IpuMmenenne cepHoil KuciaoThl. Colnu CEpHOW KUCIOTHI, KaUeCTBEHHAS
peakiust Ha cynb(ar-uoH. HaxoxaeHue cepsl U e€ coeAMHEHU B pupoie. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIllel Cpe/ibl COEUHEHUSAMHU Cepbl (KUCIOTHBIE J0XK/HU, 3arpsA3HEHUE BO3JyXa U BOJOEMOB),
CIIOCOOBI €T0 TPEI0TBPAICHUS.
OOmast xapakrepuctuka ieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHEIC
CTENEHH OKHCICHHUS. A30T, pacnpoCTpaHEHUE B MpHUpoje, (pU3MUecKHe M XHMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupoje. AMMHAK, €ro (pU3MYECKHe U XMMUYECKHE CBOICTBa, MOJy4YEHUE U
npuMeHeHne. Coau aMMOHUS, UX (PU3MYECKHe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast
peakuus Ha MOHbI aMMOHHMSI. A30THasi KUCJIOTa, €€ MojlyueHue, puaniyeckue U XMMHYECKHUEe CBOICTBa
(oOmme Kak MmpeicTaBUTENs Kiacca KUCIOT U crenuduueckue). Vcnonp3oBaHUe HUTPATOB U coJiei
aMMOHHSI B KayeCTBE MHUHEPAJIBHBIX YAOOpeHUH. XMMHUECKOE 3arpsi3HECHHE OKPYKAIOMIeH Cpellbl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE MO, 3arps3HEHHE BO3/AyXa, MOYBbI U BOJOEMOB). Docdop,
ayioTponHbele Mogudukanuu docopa, puzndyeckue u xumudeckue coiictsa. Oxenp pocdopa (V) u
dbocdhopnas kucnora, GusMUECKUe U XUMUIECKHE CBOWCTBa, nomydeHue. Mcnons3zoBanue pocharos B
KauecTBE MUHEPaJIbHBIX YA0OPECHUH.
Oo6mas xapakrepuctuka 3meMeHTOB |V A-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTENEHH OKUCICHHUS. YTJepoJ, aJIOTPONHble MOAU(UKALNK, pPACIpPOCTpAaHEHHE B MPUPOJE,
¢dbusznueckue M XuMmMuueckue cpoicTBa. Ancop6ius. Kpyrosopor yrimepoga B mpupoae. OKCHIBI
yriaepoaa, ux (pu3nyecKkue U XUMHUYECKUE CBOWCTBA, IEHCTBHE HA KHMBBIC OPTaHU3MBI, MOJYYCHUE U
MpUMEHEHHEe. ODKOJIOTHYECKHE TpoOJeMBbl, CBs3aHHBIE ¢ oOkcuaoMm yriepoxa (IV), rumotesa
rJ100aNbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dekT. YrompHas KUCIOTa M €€ COMu, UX
¢u3nveckne W XWMHUYECKHE CBOMCTBA, IOJIydeHHE M MpuMeHeHHe. KadecTBeHHass peakius Ha
kapOoHaT-uoHBL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H CEIhCKOM
XO35IUCTBE. 12
[lepBoHavasibHbIE MOHATHS 00 OpPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSIX yriepojaa (MeTaH, 3TaH,
STHUJICH, alleTWJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAsl KHcIoTa). [IpupoaHble HCTOUHUKH YIIeBOJIOPOAOB
(yromnb, mpUpOAHBIA Ta3, HePTh), MPOIYKTHI HX MepepaboTku (OeH3MH), MX poOib B OBITYy U
POMBIIIICHHOCTH. [oHATHE 0 OMOJIOTHUYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeNKax, yriaeBoJax — U ux
POJIM B ’KM3HM YeJIOoBeKa. MaTepuaibHOEe €TUHCTBO OPraHMYECKMX M HEOPTaHWYECKUX COEeTMHEHHH.
Kpemuuii, ero ¢usuueckue M XUMHUECKHE CBOWCTBA, IMOMydyeHHEe W mpuMeHeHune. CoenuHeHHs
KpemHHsT B mipupojge. OO6mue mpencraBieHus o0 okcuae kpemuus (IV) u KpemMHHEBOH KHCIIOTE.
Cunukatel, UX MCIIOJIB30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHel1e cTpouTeabHble MaTepHUasbl:
KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, xene300eToH. [IpoOGremMbl 0e€30MacHOr0 HMCIHOJIb30BaHUS
CTPOMUTENBHBIX MAaTEPUAIOB B TOBCEAHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:
U3y4YeHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISSHOM KHUCJIOTBI, HPOBEICHHE
KAueCTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHUE MPHU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpaxkaromue (QU3MUECKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB W WX COCIUHEHUH (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHME C o0Opa3laMu XJIOpHIOB (TaJOreHHIOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl U €€ COeIUHEHUSMU (BO3MOXKHO  HCIIOJIb30BaHUE



BHJICOMATEPHUATIOB), HaOJIFOIeH1E mpoiiecca 00yTIMBaHUS caxapa 3 (o) IEUCTBUEM
KOHIICHTPUPOBAHHON CEPHOI KHUCIIOTBHI, W3Y4Y€HHE XHMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TPOBEJICHHE KAueCTBEHHOW peakuu Ha Cynb(ar-uoH u HaOJroJeHWEe Tpu3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MUecKMMH CBOMCTBaMHU a3oTa, Qochopa M HUX COeTUHEHUI
(BOBMOXKHO HCIIOJIb30BaHHE BUJEOMATEPHANIOB), 0Opas3maMu a30THBIX U (POochHOpHBIX yaoOpeHHH,
MoJIlyuyeHue, coorpaHue, pacro3HaBaHUE M HW3Y4YEHHE CBOMCTB aMMHaKa, MPOBEACHHE KauyeCTBEHHBIX
peakuuii Ha UOH aMMOHHS U (hochaT-HOH U H3yUeHHUE MPHU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMAaTEpUAIIOB),
U3y4YeHHE MojeNiell KpUCTAIUIMYECKHX peIIETOK anMasza, rpaputa, (QynaepeHa, 03HAKOMIIEHHE C
MPOLIECCOM  aACOpPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIIEM U YCTPOHCTBOM
[IPOTUBOras3a, IOJy4eHHe, cOoOUMpaHHE, pacllO3HABaHUWE U HM3YyYEHHE CBOICTB YIJIEKHUCIIOrO Tasa,
MPOBEJICHUE KAueCTBEHHBIX peakluii Ha KapOOHAT M CHIMKAT-UOHBl M W3Y4YEHHE NPU3HAKOB HX
MPOTEKaHUsl, O3HAKOMIIEHHE C  NOPOAYKIMEH  CUJIMKATHOM  MPOMBIIUIEHHOCTH,  PpEIICHUE
AKCTIIEPUMEHTAIIBHBIX 337124 110 TeMe «BaxxHelme HeMeTauibl U UX COSIUHEHUS».

MeTa/ibl M UX COeTUHEHUS
OOmiasi XapakTepUCTHKA XUMHUYECKUX DSJIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU UX IMOJIOKCHUS B
[lepnonnueckoii cucremMe xumuaeckux saemenToB [[. 1. Menaeneesa u ctpoennst atomoB. CTpoeHue
MeTaJUI0B. MeTalmnyeckasi CBA3b U METAJUINYECKasi KpUCTAJUTMYECKash pelIETKA. DIEKTPOXUMUYECKUMA
psan HampspbkeHuid MetayuioB. dusnueckne M XUMHYECKHE CBOMcTBa MeTauioB. OO0mue crocoObl
nosyueHust MetasuioB. [IoHsATHE 0 KOPPO3UHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UH.
Crnassl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIUICHHOCTH.
[Ilenounsle MeTamibl: MOJOXKeHUWE B llepmoamyeckoil cucreme XuMUYecKux i3yemeHtoB J[. H.
MemnpeneeBa, CTpo€HUE MX aTOMOB, Haxo)kJeHue B mpupoje. dusznueckue U XMMHUYECKHE CBOICTBa
(Ha mpumepe Hatpus W Kanusi). OKCuabl M THUAPOKCUIBI HATpusl U Kanud. [IppuMeHeHue menouHbIX
METAJJIOB U UX COCITMHEHUM.
[[lemoyHo3eMeNbHbIE METAIBl MarHUM W Kanbluil: monoxkeHue B I[lepuoamueckoit cucrteme
xumuueckux snemeHToB [[. M. MengeneeBa, CTpOEHHME HX aTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznueckre U XMMUYECKUE CBOMCTBAa MarHus W Kajblus. BakHelme coeTMHeHNs KabIus (OKCH]I,
TUAPOKCH, coNu). KECTKOCTH BOABI U CIOCOOHI €€ yCTpaHeHHUs.
Antomunuii: nonoxenue B Ilepuoauueckoil cucreme xumudeckux aiemeHToB . M. Menneneesa,
CTPOCHHE aToMa, HaxoXJeHHWe B mpupoje. DPu3nUecKne W XUMHUYECKHE CBOWCTBA AITFOMUHUSA.
AmMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCH/IA AITFOMHHHSL.
MenpeneeBa, CTpoeHHE aToMa, HAX0XKJIeHUE B pupoje. Pusnueckre U XMMUYECKHE CBOMCTBA XKelle3a
Kenezo: mnonoxenue B Ilepumomuueckoii cucreme xumuueckux osnemeHtoB JI. U.. Oxcunsl,
ruapokcuabl U conu xenesa (1) u xenesa (1), ux cocras, cBolicTBa U MOTyYgBUE.

Xumuueckuii Ikcnepumenm:
O3HaKOMJICHHE ¢ o0pasllaMd METajuloB U CIUIaBOB, WX (DU3MUYECKUMU CBOWCTBAMHU, HU3YyYEHHE
pe3yIbTaTOB KOPPO3HMHM METAIOB (BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEpHANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbLUSA U HATPHUS C BOJIOW (BO3MOYKHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOW BOJBI, MpoIlecca TOPEHHUs >Kejie3a B KHUCIOpoAe (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEpPUAJIOB), MPU3HAKOB MPOTEKAHUS KAUYE€CTBEHHBIX pPEAKIM Ha WOHBL:
MarHus, Kajablus, alfoMuHus, uHKa, xenesa (1) u xenesa (1), meau (1l), Habmronenue u onucanue
MPOLIECCOB OKpAlIMBaHUS TUIAMEHU MOHAMH HATpHsl, Kajdusd U KajbIHs (BO3MOXXHO HCIIOIb30BAHHE
BHJIEOMATEPHAJIOB), HCCleAoBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIIA ATIOMHUHHS WU THUIPOKCHUAA
[IMHKA, pelIeHNE SKCIIEPUMEHTANILHBIX 3a71a4 Mo TeMe «BakHele MeTamibl U UX COSIUHEHUS.

XuMus M OKpy:Kamoas cpeia
BemectBa u Matepuainbl B MOBCEIHEBHON KU3HU 4eslOoBeKa. be3omacHoe MCIoIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast OMOIIIb MPU XUMUYECKUX 05KOTaX M OTPABICHUSX.
XUMHUECKOe 3arpsi3HEHHE OKPYKaIoIIeH cpeabl (MpeaesibHas JOMycTUMas KOHLEHTpAIUsl BEIECTB,
nanee — [1J1K). Ponb xumuu B petieHHH SKOJI0TMYECKUX IpooIIeM.

Xumuueckuii IKcnepumenm:



n3ydeHue o0pasroB MaTepruagoB (CTEKIIO0, CIIIIaBbl METAJLIOB, TTOJIUMEPHBIEC MAaTEPHAIIbI).
Meoscnpeomemmnvwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H NpU H3YUYEHHH XUMHHM B 9 Kilacce OCYIIECTBISETCS 4epes3

UCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX IOHATUH, TaK W TOHATUHN, SBISIOIIMXCS

CHUCTEMHBIMH ISl OT/IEJIbHBIX MPEIMETOB €CTECTBEHHO--HAyYHOT'O IIMKJIA.

OOmue ecTecTBEHHO-HAayYHbIE MOHATHS: HaY4HbIM (DakT, rUmoresa, 3aKOH, TEOpHUs, aHAJIU3, CHUHTE3,

Kjaccuukanus, NepuoAUnIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIb,

SIBJICHHE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHS, MaTEPUAIBI.

®dusnka: mMaTtepus, aToM, DJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJI, H30TOIbI, PaIHOAKTHBHOCTb,

MOJIEKYyJ1a, 3JEKTPUYECKHH 3apsisl, MPOBOJHUKHU, MOJYINPOBOJHUKHU, TUIEKTPUKH, (POTORIIEMEHT,

BELIECTBO, TE€JIO, O0BEM, arperartHoe COCTOSIHUE BELIECTBa, Ia3, pacTBOp, pPacTBOPUMOCTD,

KpUCTaJNIN4ecKas peleéTKa, CIUIaBbl, (PU3MYECKHE BEIUYUHBI, €IUHHIBI M3MEpPEHHs, KOCMHUYECKOE

IIPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CoJHIIE.

buonorusi:  ¢orocunte3, agpixanue, Ouocepa, HSKOcHCTEMAa, MHUHEpPAIbHBIE  YIOOpEHHS,

MHUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPO/IBI, MOJIE3HBIE UCKOIAEMbIE, TOTUIUBO,

BOJIHBIE PECYPCHI

KAJIEHJAPHO-TEMATHYECKOEIIJIAHUPOBAHMUE 8 KJIACC

(24 B Henen0,Bcero 684,)

Ne JlaTa Pa3zjes,Tema ypoka Koa-Bo
n/n ’ yp 4acoB

IIAH

Hara ¢gakr

[Ipenmer xumuun. XuMus Kak
1 YacTte ecTecTBO 3HaHUA .Bemecrsa 1
Y UX CBOICTBa
IIpakTnyeckaspadoral.
[Tpuémer Ge3omacHo paboThI ¢
000py/I0BaHUEM U BEIIECTBaAMHU.
2 CtpoeHue miamMeHu ¢ 1
npumeHenuem yupposoi
nabopamopuu ¢ pamkax
npoexma«Touka pocmay
YucTele BEeEeCTBa U CMECH.
CnocoObl OYMCTKH BELECTB:
3 OTCTanBaHue, PHIBTPOBAHNE, 1
BBIIAPUBAHUE, KPUCMALAUIAYUA,
oucmuanayus, xpomamozpagus

IIpakTHyeckaspadora?.
OuncTka 3arps3HEHHON
MoBapeHHOM coyn .dusnyeckue u
4 XUMHUUYECKHUE SIBJIEHUS C 1

npumeHnenHuem yugposoi
nabopamopuu 6 pamkax

npoexma «Touka pocmay.

5 Ou3nyecKue 1 XUMHYECKUE

SIBJIICHUS. X UMUYECKHE PEaKIIHH.

14

6 ATOMBI, MOJIEKYJIBI MHOHBI 1

BeriectBa MOJIEKYIISIpHOTO U
7 HEMOJICKYJIIPHOTO CTPOCHHUSL. 1
Kpucramimdeckue penéTku




IIpocTeie U cn0KHBIE BELIECTBA.
XUMHUUYECKUN DIIEMEHT

SI3BIK XMMUH. 3HAKH XUMHYECKHUX
DJIeMEHTOB
.OTHOCHTEIbHAs aTOMHas
Macca

10

3aK0H NOCTOSTHCTBA COCTaBa
BEILIECTB

11

OtHOCHUTENbHAS
MOJIEKYJIsIpHAs
Macca. XUMHIECKUe (GOPMYJIBI.
KauecTBeHHBIN 1
KOJIMYECTBEHHBINA COCTaB
BEILECTBA

12

MaccoBag 10511 XUMHYECKOTO
3JIEMEHTA B COEUHEHUH

13

BaneHTHOCTh XUMHYECKUX

aneMeHToB. OrmpeneneHue

BaJICHTHOCTH 3JIEMEHTOB 10
®dopMyiie OMHAPHBIX COCTUHEHUIN

14

CocraBieHrne XUMUYECKHUX
(dhopmyn OMHAPHBIX COCTMHECHUIA
[To BaseHTHOCTH

15

3aKOH COXpaHEHHUsI MaCChI
BeHleCTB.XI/IMI/I'-ICCKI/Ie YpPaBHCHHA

15




16

ATOMHO-MOJIEKYJISIPHOE YUEHUE.
’Ku3Hb U AeSATENbHOCTD
M. B. JlomoHOCOBa

17

Krnaccudukanus XuMI4ecKux
peaxiuii Mo YMCIy U COCTaBY HC-
XOJHBIXY TIOJTYYCHHBIX BEUICCTB

18

MOJ'IB—CI[I/IHI/III& KOJIMYECTBA
BCIICCTBA. MOJ’IHpHa}I Macca

19

Pemenne pac4€THbIX 3a1a4
110 XUMUYECKUM YPaBHEHUAM
peakimit

20

KontponbnaspaboraNelno teme
2

21

Kucnopon, ero obuias
XapaKTepucTuka U HaX0XJACHUE B
npupoze. [lonyuenne kucnopoaa
U ero ¢pusnyeckue cBOHUCTBa

22

XUMHYeCKHe CBOMCTBA
kuciopojaa.l'openren
Mennennoe oxkuciacHue. OKCUIBI.
IIpumeneHue kuciopona

23

0O30H.CBONCTBAaNIIPUMEHEHHUE

24

IIpakTyeckaspadora3.
[lonyyenue kuciopona u
U3y4CHHE €ro CBOMCTB €
Ilpumenenuem yugposoi
Jlabopamopuu ¢ pamkax
npoekma«Touxka pocmay

26

Bogopon,ero obmas
XapaKTepUCTHKA U HAXOKICHHUE B
npupoae.llonyuenue Bonopoaa u
ero pusnueckne cBocTBa. Mepsl

0e30MacHOCTH IpH padoTe C
BOJIOPOIOM

N
D

27

XHUMUYECKUE CBOWCTBA BOAOPOAA.
[Ipumenenue Bomopoia

28

IIpakTuueckasipadoras.
[Tonyuenue Bogopona u
HU3y4YEHUE ero CBOUCTB ¢

npumeHnenuem yugppoasoi
nabopamopuu 6 pamkax

npoexkma «Touka
pocmay




29

Bogna. Metonsl onpenenenus
COCTaBa BOJbl — aHAIM3 U
cuHre3. Bona B mpupone u

crocoObl €€ 0UuCTKU. Adpanus
BO/IbI

30

dusznueckrue U XUMHYECKHE
CBoMCTBa BOJIBI

31

Bona kak pactBopuTes.
PactBopsl. HacellieHHBIE 1

32

MaccoBas 107151 paCTBOPEHHOTO
BELIECTBA

33

[ToBTOpeHne u 0600IIEHHE TTIO
Temam 3-5

34

[IpuroToBneHue pacTBOPOB CoOJICH
COIPENEIEHHON MACCOBOM J0JIEM
pPacTBOPEHHOTO BELIECTBA €
npumeHnenHuem yuppoeoi
nabopamopuu 6 pamkax
npoekma«Touxka pocmay

35

KontponsnasgpabotaNe2mno
Temam 3-5

36

Oxcuppl. Cocras.
Knaccugukauus. Homenknarypa.
CgoiictBa.llonydenue.
[Ipumenenue

37

OcHoBanus. Knaccudukarms.
Howmenknarypa. [lonyyenue

38

dusndueckre U XUMUIECKUE
cBOMcCTBa ocHOBaHUH .Peakiusg
HEWUTpaIu3aluu

39

Kucnotsr .Cocras.
Knaccudukanus HomenknaTypa.
duznyecKre 1 XUMHIECKUE
CBOMCTBA

27

46

[TepBoHavabHBIE TPEACTABICHUS
0 €CTECTBEHHBIX CEMENCTBAX
XUMHUYECKUX DIIEMEHTOB

47

T"anorensl—caMple aKTUBHBIC
HEMETAJJIbI

48

CtpyKkTypa TabIuIbI
«ITepnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.
MenneneeBa»(kopoTKkas Gpopma):
A-u b-rpyniibl, nepuoabl




50

Crpoenue atoma. CoctaB
ATOMHBIX SIJI€p. XUMHUYECKHI
3JICMCHT — BHJ aTOMOB C
OJIMHAKOBBIM 3apsJIOM sIIpa.
H3oTomst

o1

DnekTpoHHas 0005I0UKa aToma:
MOHSITHE 00 PJIEKTPOHHOM CJIOE,
ero EMKOCTH

52

[Tepuoanueckoe n3meHeHne
CBOMCTB XUMHYECKUX
3JIEMEHTOB B IepUoax u A-

rpynmax

53

3HaueHUe NEPUOANYECKOTO
3aKkoHa. JKu3Hb 1 JeATeIbHOCTD
. . Menneneesa

54

IIpakTnuyeckasapadorTad.
N3ydeHne KHCIOTHO-OCHOBHBIX
CBOWCTB TMAPOKCHJIOB,
O06pa3oBaHHBIX
XUMUYECKUMH 3JIEMEHTAMU
III nepurona ¢ npumenenuem
uugpoesoii 1abopamopuu 6
pamkax
npoexma«Touka pocmay

56

KoBanentnas cBs3b. HOJ'ISIpHaH u
HGHOHHpHaH KOBAJICHTHBIC CBA3HU

57

HNounnag cBsa3n

58

BanentHocTs B cBeTe
DJEeKTPOHHOM Teopuu

59

Crenensb okucnenus.[IpaBuna
Onpenenenust cTeneHen OKucie-
HUSl 2JIEMEHTOB

60

[loBTOpeHue u 06061IeHNE TIO
TemaM 7 1 8

28

61

KontponbraspadoraNedno
TeMam 7 U 8

62

3akoH ABoraapo. MossipHbIi
O06béM razos

63

OtHocHUTeNbHAs IJIOTHOCTh T'a30B

64

OOBbEMHBIE OTHOILLIEHUS Ta30B MPU
XUMUYECKUX PEAKLUAX

65-66

Pemenue 3amau




0O00011eHUE TEMBI

67 1
68 HtoroBas KoHTpoNbHas paboTa 1
KAJIEHJAPHO-TEMATUYECKOE IINTIAHUPOBAHHE 9 KJIACC
(2uBHeaEITIO,BCETO 681)
Ne Koxa-Bo
w/n Hara Pa3znes, Tema ypoka 4ACOB Hara
IUIAHOB pakr
1 OKHCIUTENBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIINU
5 TemnnoBsie 3pPEKTH XUMHUYIECKUX 1
peakiuit
3 CKOpOCTb XMMHUYECKUX PEAKLIHI 1
IpakTnueckasipadoraNel.
N3yueHne BnusHUS yCIOBUI
MPOBEICHUS XUMHUUYECKON
4 peakuuu Ha e€ CKOPOCTh ¢ 1
UCNOIb306aHUEM UUPPOBOIl
nabopamopuu ¢ pamkax
npoexkma«Touxka pocmay
5 Oo6patumbie peaknuu.llonsartue o 1
XMMHUYECKOM PaBHOBECUU 29
CyimHocTh mpoliecca
6 ANEKTPOITUTUIECKON 1

JIACCOLAAIIAN




DIEKTPOTUTHYECKAS
JUCCOLMAIUs KUCIIOT, OCHOBaHUM
U coJiel

Cnalble ¥ CHIIbHBIC DIIEKTPOJIUTHL
CrerneHp IUCCOLUALTH

Peakimn nosHoro ooMeHa u
YCIIOBUS UX MPOTEKAHUS

10

I'mpponus coneit

11

I[IpakTuyeckas padora Ne 2.
Pemienne skcnepruMeHTaIbHBIX
3aza4 1o reme: «CBoiicTBa
KHCJIOT,0CHOBAaHUM HCOJICHKAK
AIEKTPOJIUTOBY €
Hcnonvzoseanuem yughposoii
Jaabopamopuu 6 pamkax
npoexkma«Touka pocmay

12
13

O600maromuii ypok 1mo TemMam:
«Knaccuduxarusi XuMudecKkux
peakuuity, «XuMHUYECKUE
Peakuu B BOJHBIX pacTBOpax»
DNEKTPOTUTHYECKAS

JIACCOLMAIIS

14

XapakTeprucTHKa rajJoreHoB

15

Xiop

30

16

XIJIOpOBOAOPO: IOJIYYEHHE U
CBOMCTBa

17

CongHas KuclnoTaneé coim




IIpakTrueckas padora Ne 3.
[Tonyuenue consiHON KUCIOTHI U
U3y4eHHUE €€ CBOMCTB ¢

18 N
UCnOIb306aHUEM UYUPPOBOIL
Jaabopamopuu 6 pamKax
npoexma«Touka pocma»
20 CBoiicTBa ¥ MPUMEHEHHE CEPBI
21 CepoBogopou.Cynbhumst
29 Oxcun cepoi(IV).Cepuucras
KHCIIOTa
23 Oxkcup cepoi(VI).Cepnas
KHUCJIOTA U €€ COJIU
I[IpakTnyeckas padora Ne 4.
24 Pemenne skciepuMeHTaIbHBIX
3anay o reme: «Kucnopon u
cepa»
o5 O060061mamui ypok 1mo TeMam:
«"amorens», «Kucnopona u cepa»
2% Konrtponsnas paboraNe2mo
teMme: «Kuciopon u cepa»
XapakTepucTHKa a3oTa u 31
27 dhocdhopa. duznveckue u
XMMHYECKHE CBOMCTB aa30Ta
28 Ammuak
IIpakTnyeckas padora Ne 5.
[Tonyuenue ammuaka u
29 M3Yy4YEHUE €ro CBONCTB €

UCROIb306AHUEM UUPPOBOTL
nadopamopuu é pamKax
npoexma «Touka
pocmay




30

Conn aMMOHHA

31 A30THas KUCIIOTa
33 ®dochop
Oxcundocdopa(V).
34 OptodochopHaskucnoranee
conu
35 O600manmuitypoKIoTeMe:
«Azotudochop»
KontponsaaspadoraNe3mo
36
TeMe: «A30T 1 Gochop»
37 XapakTepucTrka yriepojaa u
KpeMHUs AJUTOTpONUs yriiepoaa
38 XUMHYECKUE CBOMCTBA yriiepoa.
AncopOrst
P 32
39 Oxcwun yraepona ll- yrapuerii ras
40 Oxcupn yriepona V-
Yraekucnslii ras.
M YronbHas KUCI0TA U €€ COJH.

Kpyrosopor yrinepoxna B mpupoje




IIpakTu4yeckas paéora Neb.
«[TomyueHnue okcuaa yrieposa
(IV) u u3ydenue ero CBOUCTB.

42 Pacno3naBanuekapOOHATOB»C
UCnonb306anueM yuPposoi
aabopamopuu ¢ pamxax
npoexma«Touka pocmay
Kpemunii nero coequHeHusI.
43
Oxcun kpemuus (1V).
a4 Kpemnuesas kucnora u e€ comnm.
Crexyo.llement
45 Kontponsnas padora Ne4 mo
TeMe:«YTIepo ] U KPEMHHUID)
46 XapaKTepHUCTHKA METAJIIIOB
HaxoxnenueMeTaiioBB
47 MIPUPOICHOOIIINECTIOCOOBINX
MOJIyYEHUs
XUMHUYECKUECBOMCTBAMETAILIIOB.
48 DIIEKTPOXUMHUIECCKUNPST
HaIpsHKEHNUN METaJUIOB
49 CrinaBsl
33
50 [lemouHbIC METATLITBI
51 Marnuii. [llenouno3zemenbHbIE
MeETaJLIBI
52 Baxueiine coeqnHeHns

Kaiabus. JKECTKOCTE BOAEI




53

AJFOMUHNNA

Baxxueiimme coequHeHus

54
AJTFOMUHUS.

55 Keneso

56 CoenuHeHns Kee3a
I[IpakTnyeckas padora Ne 7.

57 Pemenue skcriepuMeHTATBHBIX
3a11a4 1o teMe:«MeTaibl U UX

COEIMHEHUA
58 KontponsaaspadoraNeSmo
TeMe: «MeTauie»
59 Oprannyeckasi XUMUs

34




IIpenenbHble(HACHILICHHBIE)

60
YTIJIEBOJIOPOJIBI
61 HenpenenbHblie(HEHACHIIIIEHHBIE)
YTJIEBOJIOPO/IbI
62 [Tosmmepsr
63 [Ipou3BoaHBIE YITIEBOAOPOIOB.
Criuptsl
64 Kap6onoBsie kucnotsl. ClnoxHbIE
s¢upsl. XKups
65 VYrieBoasl
35
66 AMUHOKHCIIOTBI
67 Benku
3auét no teme:llepBonavanbHble
68 npeAcTaBiIcHUs 00

OpTraHNYCCKUX BCIICCTBAX




KOHTPOJISA SKJIACC

Ne
ypoka Hara Tema Bua konTpoJs Oo0opynoBanmne
[TpuémbiOe3omacHoM CIIPUMEHEHUEM
| enens paboThI € U PPOBOIA
2 o0opynoBaHueM U [TpakTrnueckaspabdoral nabopaTopuH B
CEeHT0pA
BeniectBaMu. CTpoeHne paMKaxmpoeKTa
TUIAMEHU «Touka pocTta»
. CIIpUMEHEHUEM
OuncTtkazarpsi3HEHHON 1 poBoii
2Henens MMOBAapPEHHOMN p
4 [MpakTraeckaspadbora? nabopaTopud B
CEeHT0pA conu. dusnueckue u AMKAX [IDOEKTA
XUMUYECKHESBICHUS P P
«Touka pocta»
2Henens [lepBoHauanbHBIE
20 A p Kontponbnas padotaNel
HOSIOpst XUMHYECKUCTIOHATHS
CHPUMEHEHHUEM
npposoit
4uenensa | IlomyueHuexkuciopoaan ungp
24 N [TpakTtuueckaspadbora3 nabopaTopuu B
HOSIOpst M3yUYeHHE ero CBOWCTB
paMKaxIpoeKTa
«Touxka pocta»
CIpUMEHEHHEM
uuppoBoi
2uenens | llomydenueBogoponan p
28 L [MpakTuueckaspadborad nabopaTopuu B
nexaopst M3YYEHHUE ero CBOMCTB
paMKaxmpoeKTa
«Touka pocTta»
3Henens Kucnopoxa. Bonopoa.
35 Konrponbnas paboraNe2
STHBapst Bona
Pemenue
CIPUMEHEHUEM
AKCTIEPUMEHTAIBHBIX 1 pOBOi
3Henena 3a7a4 110 TEME 365
43 [IpaktuyeckaspadboTa nabopaTopuu B
deBpais «OCHOBHBIE KJIACCHI
paMKaxmpoeKTa
HEOPraHMYECKuX
. «Touxka pocta»
COETMHEHU I
OCHOBHBIE KJTacChl
4uenens
44 (epans HEOPraHUYECKUX Kontpomnbnas paboraNe3
P COEIUHEHUN
N3yyeHnue KuciIoTHO-
OCHOBHEIX CIIPUMEHEHUEM
. 1 poBoi
2Henens CBOMCTB r'HJIPOKCUOB,
o4 [MpakTnueckaspadborab nabopaTopuu B
anpeis 00pa30BaHHBIX
paMKaxIpoeKTa
XUMHUYECKUMHU
«Touxka pocra»
Onementamu ||
nepuoja
3uenens CrpoeHue aToMma.
61 P KonTponbhas padoraNed

Mas

XuMHYecKas CBI3b




YYEBHO-METO/IMYECKOE OBECNEUEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChHI CETH

HUHTEPHET

37



38



39



