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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas nporpamma mno xumuu Jijisi o0ydaroniuxcst 9 kiacca cocTaBlieHa Ha OCHOBe TpeboBaHMit
K pe3yJpTaTaM OCBOEHHMS OCHOBHOM 0Opa3oBaTelbHOW MpPOrpaMMbl OCHOBHOIO  OOLIETO
oOpa3oBaHus, NpeacTaBleHHBIX B DenepallbHOM roCyJapCTBEHHOM 00pa30BaTEbHOM CTaHAApPTE
OCHOBHOIO 001ero o0pa3oBaHusi, € YYETOM paclpeneia€HHbIX [0 KjaccaM IPOBEPSIEMBIX
TpeOOBaHUM K pe3ybTaTaM OCBOECHHS OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOLIETr0O
o0pa30BaHUsl U 3JIEMEHTOB COJEP)KAHUS, MPEJCTABICHHBIX B YHHUBEPCAILHOM KOoAH(HUKATOpE MO
XUMUH, a TaKKe Ha ocHoBe [IpuMepHOIl mporpaMMbl BOCTIUTAHUS OOYYAIOIIUXCS MPHU MOTYyUYECHUH
OCHOBHOTO o001mero o0Opa3zoBaHuss u ¢ yuérom KoHuenuuu npenopaBaHusi y4yeOHOro mpeaMera
«Xumus» B o0pazoBaTeNbHBIX opranusanusx Poccuiickoit denepanuu, pean3yonux OCHOBHBIE
oOmreobpazoBarenpubie mporpammbl  (yTB. Pemenuem Kommermu Munnpocsemienus Poccun,
nporokos oT 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O TIPEJMETA «XUMUS»

Bxnag ydeOHoro mpeamera «XuMus» B JOCTHXKEHUE II€JIE OCHOBHOTO OOIIEro oOpa3oBaHMS
00yCJIOBJICH BO MHOTOM 3HAYCHUEM XUMUUYECKON HAYKH B MO3HAHWHU 3aKOHOB MPUPOJIBI, B PA3BUTUH
MIPOU3BOIUTEIBHBIX CUJI 00IIECTBA U CO3IAHUU HOBOM 0a3bl MaTEPHUAIBHOU KYJIbTYPHI.

XUMHS KakK dSJEMEHT CHUCTEeMBbl €CTECTBEHHBIX HAyK paclpoCTpaHWiIa CBOE BIHMSHUE Ha BCE
0071aCTH YeJIOBEYECKOr0 CYIIECTBOBAHUS, 3ajajla HOBOE BHUICHHE MHpA, CTajlla HEOThEMJIEMBIM
KOMITOHEHTOM MHUPOBOUM KYyJBTYPbI, HEOOXOJUMBIM YCIOBHUEM >XKHU3HH OOIIECTBA: 3HAHUE XUMHH
CIY)KUT OCHOBOW JJisi (GOPMHUPOBAHUS MHPOBO33PEHUsI UYEJIIOBEKA, €ro MPeJCTaBICHUN O
MaTepuaJbHOM €IMHCTBE MHUpPA; BAXHYIO POJb UTPalOT (popMUpyeMble XUMHUEH MPEACTaBICHUS O
B3aMMOIPEBPAIICHUAX JHEPrud W 00 OHBOJIONUMU BEIIECTB B MPHUPOJE; COBPEMEHHAs XUMUS
HalpaBJieHa Ha pEIIeHUWE TJI00ANbHBIX MpOOJeM YCTONYMBOrO pa3BUTHS YeEJIOBEYEeCTBA —
CBIDEBOM,  DHEPreTUYEeCKOM, MHUIIEBOM W  DKOJOTMYECKOM  0e30MacHOCTH,  MpolseM
3/IpaBOOXPaHEHUSI.

B ycrnoBusix Bo3pacTaromiero 3HaYeHUs: XMMHUHU B KU3HU OOLIECTBA CYIIECTBEHHO MOBBICHIIACH
pOJIb XUMHUYECKOro oOpa3oBaHMs. B miaHe couuain3aluud OHO SBJSETCS OJHUM U3 YCIOBUMN
(dbopMUpOBaHUS UHTEIIEKTA JTUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  4YEJIOBEKY  XHMHUYECKHE 3HAHHS  HEOOXOOUMBI Ui  MPUOOpETEHUS
OOIIEKYJIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBATh B MHOTOOOpa3HOM KMU3HM OOIIECTBA, J/JIs OCO3HAHUA BAXKHOCTH Pa3yMHOTO
OTHONICHHS] K CBOEMY 3JI0POBBIO M 3/I0POBBIO JIPYTUX, K OKpY)Karollel NTpUpOAHON cpeie, A
IPaMOTHOTO TMOBEJICHUS MPU HCIOJB30BAHUU PA3MYHBIX MATepUaJIOB U XUMUYECKUX BEIIECTB B
MOBCEIHEBHON KU3HU.

XuMuyeckoe oOpa3oBaHHE B OCHOBHOM MIKOJIE SBJISIETCS 0a30BBIM IO OTHOIIEHUIO K CHUCTEME
o0miero xumMuaeckoro obpaszoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO peau3yeT
npucynme oomeMy XUMHUYECKOMY OOpa3oBaHUIO KIIIOYEBBIC IIEHHOCTH, KOTOpBIE OTPa)XaroT
rOCy/JIapCTBEHHBIE, OOIIECTBEHHbIE W WHIUBUIYAIbHbIE TMOTPEOHOCTH. ODTHM OIpEIEsSeTCs
CYIIHOCTh OOIIeH cTpaTeruu OOydYeHUs, BOCHUTAHHUS W PA3BUTUS OOYyYAIOIIMXCS CPEACTBAMU
y4eOHOro npeameTa « XuMus».

N3yuenne mnpeamera: 1) crnocoOCTBYeT pealM3allid BO3MOXHOCTEH JUISi CaMOpas3BUTHSA M
dbopMUpOBaHUS KyJIbTYPhl JTUYHOCTH, €€ OoOmeld U (yHKIMOHAIBHONH TPAaMOTHOCTH; 2) BHOCHUT
BKJIaJT B (POPMUPOBAHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HX
CaMOCTOSITEIbHONW Y4YEOHON NeATEeTbHOCTH, DKCIEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX yMEHU,
HEOOXOJIMMBIX KaK B MOBCEJHEBHOW JKHM3HU, TaK M B MPo(ecCHOHATBHOW MIeSTEIbHOCTH; 3)
3HAaKOMHUT CO CIENU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IUIsAAa Ha
€IMHCTBO MPUPOJIBI M YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM 3TAroOM B ()OPMHPOBAHUU €CTECTBEHHO-
HAy4YHOUN IPaMOTHOCTH MOJAPOCTKOB; 4) crmocoOCTBYeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K



€CTECTBCHHO-HAYYHBbIM 3HAHUAM, K NPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ B JKOJIOTMYECKOE
o0pa3zoBaHUE MIKOJIHHUKOB.

Ha3Bannble HampaBiieHHsI B OOy4Y€HHHM XUMUU OOECHEUYMBAIOTCS CHEUUPUKON COAepKaHUs
MpeaAMeTa, KOTOPBIA SIBISETCA TMEAarorMueckd aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAayKH
XUMHH Ha ONPEAECIEHHOM 3Tane €€ pa3BUTHS.

Kypc xuMum OCHOBHOW IIKOJIBI OpPHUEHTHPOBAH HA OCBOEHHE OOYYalOIIUMKCS OCHOB
HEOPraHMYECKOM XUMHUU ¢ HEKOTOPBIX TOHSATUH U CBEIEGHUM 00 OTIeIbHBIX OOBEKTax
OPraHUYeCKO XUMUHU.

Crpyktypa coaepxaHus mpeaMera cHOpMUpPOBAHA HA OCHOBE CHCTEMHOIO TMOJXO0Ja K €ro
n3ydeHuro. CoJepKaHue CKIIAJAbIBAETCS U3 CUCTEMBI MOHATHN O XUMUYECKOM AJIEMEHTE U BELIECTBE
U CHUCTEMBbl TIOHSATUU O XUMHUYECKOM peakuuu. OO€ 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BAaHBI IO
MPUHIMITY TOCJIEAOBATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUI
pPa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUSA, YPOBHS
[Tepnoanueckoro 3akona [I. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHAa XMMHH, YYEHUS O CTPOCHUU
aToMa M XHMHUYECKOW CBSI3M, MPEJACTABICHUM 00 DSJIEKTPOIUTHYECKON AMCCOIMAIIMU BEIECTB B
pactBopax. TeopeTnueckue 3HAHHS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JPYTrOMY, BBITIOJH SIS
(GyHKIMM OOBSCHEHHS] M MPOTHO3WPOBAHHUS CBOMCTB, CTPOCHUSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U TTOJTYy4YECHUSI U3y4aeMbIX BEILIECTB.

Takass opraHuzamms CcoAEp)XKaHHs Kypca CIOCOOCTBYET TPEJCTABJICHUID XUMHUYECKOU
COCTABJIAIOLIEH HAyYHOM KapTHHBI MHUpPa B JIOTMKE €€ CHUCTEMHOW mnpupoAbl. TeM caMbIM
obOecreunBaeTcss BO3MOXKHOCTh (OpMUpPOBaHUSI Yy OOYYAIOIIUXCS IIEHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAaHMI0O WM METOJaM INO3HAHUS B Hayke. BaXHO Takke 3aMETHTh, YTO OCBOCHHUE
COACpKAHUS Kypca MPOUCXOJUT C TMPHUBJICYECHUEM 3HAHUW U3 pPaHEEe M3YUYECHHBIX KypCOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kinaccs» U «Pu3uka. 7 Kiacey.

HOEJIX U3YYEHHUSA YYEBHOI'O IIPEIMETA «XUMMS»

K HampaBieHWIO TEpBOCTENEHHOW 3HAYMMOCTH IPH pealn3aluu 00pa30BaTeNbHBIX (YHKIIHIA
npeaMeTa « XuMUs» TPaJUIIMOHHO OTHOCAT ()OPMHPOBAHHME 3HAHWI OCHOB XMMHUYECKOH HAYKU KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATEILHOCTHA YeJI0BeKa U KaK OJHOTO W3
KOMITOHCHTOB MHPOBOW KyJbTYphl. 3ajada MpeaMeTa COCTOMT B (HOPMHUPOBAHWUU CHUCTEMBI
XUMHYCCKUX 3HAHUH — BAKHEHIIUX (PAKTOB, MOHATHHA, 3aKOHOB M TCOPETUUYCCKHX IMOJIOKCHHIA,
JOCTYITHBIX OO0OOIICHUI MHPOBO33PEHYECKOTO XapakTepa, s3bIka HAyKW, 3HAHUH O HAayYHBIX
METOZaX HM3y4YeHHs BEIIECTB W XHMHUYCCKMX PEaKIHid, a Takke B (OPMHUPOBAHWM U pPa3BUTHU
YMEHHUH M CIIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C IUIAHMPOBAHHEM, HAOIIOJCHUEM H MIPOBEICHHEM
XHUMHYECKOTO JKCIICPUMEHTA, COOJIIOJICHHEM MpPaBHI 0€30MacHOro OOpamieHusl ¢ BEIIeCTBAMH B
MTOBCETHCBHOW KH3HH.

Hapsimy ¢ 3TuM 11enmu u3ydeHus npeiMeTa B IporpaMMe YTOYHEHbBI B CKOPPEKTUPOBAHBI ¢ YYETOM
HOBBIX MIPHOPUTETOB B CHCTEME OCHOBHOIO 0011ero obpazoanusi. Cero/iHss B 00pa3oBaHUHM 0CO00
3HAYMMOHN TpPHU3HAETCS HANPABICHHOCTh OOYUYCHHsI Ha pPa3BUTHUE W CaMOPA3BHTHE JIMYHOCTH,
dbopmupoBanue e€ WHTEIEKTa U oOmIel KynbTypbl. OOydeHHe YMEHUIO YUUTHCS U MPOJOTKAThH
cBOE¢ 00pa3oBaHHE CAMOCTOSITCIILHO CTAHOBHTCS OJHOW W3 BaKHEHIHMX QYHKIHMHA y4eOHBIX
MPEeIMETOB.

B cBsa3u ¢ 3TMM mpu M3y4YeHHM TpPEAMETa B OCHOBHOM IIKOJE IOMHHHUPYIOIEE 3HAYCHUE
MpUOOpPENH TaKue EeNH, KakK:

dbopMUpOBaHNE WHTEIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K camMooOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATHIO PEIICHUN, CIOCOOHON aJanTHPOBATHCA K OBICTPO
MEHSIOIIUMCS YCIIOBUSM KU3HU;

HAIPABJICHHOCTh OOYYCHHS] HAa CHUCTEMATHYECKOE MPHUOOIIECHUE y4YalIuxcs K CaMOCTOSTEIbHON
MO3HABATEIILHOW JEATEIBHOCTH, HAYYHBIM METOJaM IO03HaHUs, (OPMUPYIOIIMM MOTHBAIUIO U
pa3BHUTHE CIIOCOOHOCTEH K XUMUU;



o0ecriedyeHHe  yCJIOBHMM,  CIOCOOCTBYIOIIMX  NPUOOPETEHUI0  OOy4aloUMMHUCS  OIbITa
pa3HOOOpa3HON JEATENbHOCTH, MO3HAHMS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITIETEHIIMH ), UMEIOIINX YHUBEPCAIBbHOE 3HAUECHUE I PA3IMYHbIX BUJIOB JESTEIbHOCTH;

(dbopMupoBaHuE YMEHUN OOBSCHATH M OLIEHHWBATH SIBJICHUS OKPYXAIOIIEro MUpa Ha OCHOBAaHUU
3HaHWUU U ONbBITA, OJYUYEHHBIX IPU U3YUYEHUU XUMUU;

dopMupoBaHue y O0O0y4arolmMXcsd T'yMaHUCTUYECKUX OTHOLICHUM, ITOHUMAHUS LIEHHOCTH
XUMHYECKUX 3HAHMM JJi BBIPAOOTKM SKOJOTHYECKH II€1eCO00pa3HOro MOBEACHHUS B OBITY M
TPYJOBOMU JIEATENBHOCTH B LENSIX COXPAHEHUSI CBOETO 370POBbs M OKPYKAIOIIEH IPUPOIHON CPEibl;

pa3BUTHE MOTHBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO M CAaMOBOCHHUTAHUIO Ha
OCHOBE YCBOEHHS O0II€UEI0BEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(UIIL U
HaIPaBJICHHOCTHU AaJIbHEHIIEro 00y4eHusl.

COJEPKAHUE YYEBHOT' O NIPEJIMETA

BemecTBo 1 xXuMHnuyeckasi peakuus

Ilepnognueckuii 3akoH. Ilepmoanueckas cuctemMa xumudeckux sneMeHToB JI. M. MeHneneena.
CrtpoeHnue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kallis, KaJblUs M HUX COCIMHEHUH B COOTBETCTBMM C TOJOKEHHEM D3JIEMEHTOB B
[leproauueckoil cuctremMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BeuiecTBa: BUAbBI XUMUYECKON CBSI3U. THIbI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOICTB BelIECTBA OT TUINA KPUCTAJUIMUECKON PEIIETKA U BUJIAa XUMUUYECKOHN CBS3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX BEIIECTB (MEXKIyHAapOIHAsi U TPUBHAIIbHAS).
XUMUYECKHME CBOWCTBA BEUIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYECKUX
COEJIMHEHU M, TeHEeTUYeCKas CBSI3b HEOPraHMUECKUX BELIECTB.

Knaccudukanms XMMHUYECKHMX pPEaKUMH MO pa3IuyHbIM IpPU3HAKaM ([0 YHUCIy U COCTaBy
YUYacTBYIOIIUX B PEAKLUU BELIECTB, 10 TEIUIOBOMY 3((EKTy, 0 N3MEHEHHUIO CTENEHEeH OKUCIIEeHUs
XMMHUYECKHUX 3JIEMEHTOB, [0 OOPAaTUMOCTH, IO YUACTHIO KaTajau3aTopa). DK30- U S3HIOTEPMUYECKHUE
peaxIy, TEPMOXUMUYECKHE YPAaBHEHUSI.

[lonarue o ckopoctu xumuueckoil peaknuu. Ilonarue o006 o0OpaTUMbBIX M HEOOpPaTUMBIX
XUMHYECKUX peakuusax. [loHsTHE O TOMOreHHBIX U TeTepOreHHbBIX peakuusx. IloHsrtue o
XMMHUYECKOM paBHOBeCHH. DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKON pEaKkIK U MOJIOKEHUE
XMMHUYECKOTO PAaBHOBECHSI.

OKUCINUTENbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajJlaHC  OKUCIIHUTEIbHO-
BOCCTAHOBHUTENbHON peakuuu. CocTaBieHHE YpPaBHEHHH OKHUCIINTEIbHO-BOCCTAHOBUTEIbHBIX
peakxIuii ¢ UCIOIb30BAaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopuss 31EKTPOTUTHUECKON AUCCOLMAIUM. OJEKTPOJIUTHl U He- 3JIeKTposnuThl. Karnowsl,
aHUOHBI. MeXaHN3M JMCCOLMALMN BEIIECTB C Pa3IMYHbIMA BUAAMH XMUMHUYECKOHN CBs3U. CTeneHb
mucconuanuu. CuibHbIe U C1a0ble AIEKTPOIUTHI.

Peakuium moHHOro oOMeHa. YcCIOBHsS MNPOTEKAHUS pEaKIUi HOHHOrO oOMeHa, IIOJIHblE W
COKpAaILEHHbIE MOHHBIE ypaBHEHUs peakuuii. CBoMcTBa KHCIOT, OCHOBAHMW M COJIEH B CBETE
MPEICTaBICHUI 00 AJIEKTPOIUTHYECKON nucconnanuu. KauecTBeHHble peakiu Ha HOHBL. [loHsTHE
O THJIPOJIU3E COJIEH.

XUMUYECKUN  DKCHEPUMEHT: O3HAKOMJIEHME C MOJEISIMH  KPUCTAUIMYECKHX  PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura m anMasa), CIOXKHBIX BEIIECTB
(xmopuaa HaTpuA); UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMU OT BO3JEHCTBUS
pa3nuyHbIX (PaKTOPOB; HCCIEAOBAHUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoIecca
OUCCOLMALMN  KUCJOT, IIeJo4ed M cojeil (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAIIOB);
MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOUINX TPU3HAKKA TPOTEKAHUS peakUuid HOHHOTO OOMeHa
(oOpazoBaHme oca/Ka, BbIIEICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, HIUTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJINTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKUMA (FOpEHUE, pEeaKkUMH pPA3JI0KEHUS, COECIUHEHUs);



pacro3HaBaHWE HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAaU€CTBEHHBIX PEaKIUi HAa UOHBI; pElICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl 1 X cOeIMHEHUS

OOmiass xapakTepucTuKa TajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbBIE CTEIEHHU
okucieHusd. CtpoeHre M (U3NYECKHE CBOICTBA MPOCTHIX BEUIECTB — TraJOr€HOB. XHWMUYECKUE
CBOIICTBa Ha mpuMepe XJopa (B3aUMOJECHCTBHE C MeETallaMd, HEMETaJJlaMH, IIeJIoYaMu).
XnopoBogopoa. CoisiHasi KUCIOTAa, XUMUYECKHE CBOWMCTBA, MOJy4YEeHHE, NMpUMEHEHHE. [leiicTBue
XJIOpa M XJOPOBOAOPOJA HAa OpraHU3M uejoBeka. BakHelmue xJIOpHIbl M UX HaXO0XKJEHUE
B MPUPOJIE.

O6mas xapakTepucTtuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTU CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTENIEHU OKHUCIICHUS.

Crpoenue u (u3MUYECKHEe CBOWCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPbl. AJUIOTPOIIHbBIE
MoaudUKaIuu KUCIOpoJa W Cepbl. XHUMHYECKHE CBOWMCTBa cepbl. CepoBOJOpOJ, CTPOCHHE,
dbuzuveckue U XuMHUUeckue cBOMCTBA. OKCHIABI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (pu3nMuecKue U XMMUYEeCKHe CBOMCTBA (00IIMe KaK MpPeCTaBUTENs Kjacca KUCIOT
u crneunduueckre). XUMHUYECKHE peakluu, JeXalldeé B OCHOBE MPOMBIIIJIEHHOTO crocoda
MOJy4YeHUs: cepHOM KHUCHOThL [Ipumenenue. Conm CEpHOM KHUCIOTHI, KAYECTBEHHAs PEAKIMS Ha
cyibdar-uon. Haxoxxnenue cepbl M €€ coelMHEHUH B mpupoge. XHUMHUYECKOEe 3arps3HEHUE
OKpYKaroliei cpe/ibl COeJUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHE BO3AyXa U BOJOEMOB),
CIoCcOObI €ro NMpeI0TBPAILCHHUS.

OO6mas xapakTepucThka 31eMeHToB VA-rpynibl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
CTENIEHU OKHUCIICHUS.

A30T, pacrpocTpaHeHle B Mpupoje, Gpuzniyeckue U Xxumudyeckue cBoiictBa. KpyroBopot azora B
npuposie. AMMHAK, ero (GU3NYECKHe U XUMUUYECKHUE CBOMCTBA, MOJydeHHe u npuMmeHeHue. Comnu
aMMOHHUSI, UX (PU3UUECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbBI
aMMOHHMsI. A30THasi KHCIOTa, €€ MoJlyueHHue, (PU3MUYecKue W XMMUYECKue cBoicTBa (0OlIMe Kak
IpeJICTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Vcnonb3oBaHue HUTPATOB U COJIeH aMMOHUS B
KayecTBE MHUHEPAIbHBIX  yIOOpeHHid. XHUMHYECKOE 3arps3HEHUE  OKpYXaloled  cpelbl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE TOXK/H, 3arps3HEeHNE BO3/1yXa, IOUYBBI U BOJOEMOB).

docdop, amnorponnsie Moaudukanuu docdopa, puznueckue U XUMUIECKHe cBorcTBa. OKCUA
dochopa(V) u dochopHas kuciora, Qusnyeckne W XUMHUYCCKHE CBONCTBA, TOJMyYCHHE.
Hcnonb3oBanue GocdaroB B kauecTBe MUHEPAIbHBIX YIAOOPEHUN.

O6mas xapaktepuctuka snemMeHToB [V A-rpymmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTENEHU OKHUCIICHHUS.

VYrnepon, amioTpomnHble MOAU(DHKAIMK, paclpocTpaHEHHWE B MpUpoe, (Qundyeckue u
XUMHUeckre cBoiicTBa. Ajncop6mus. KpyroBopot yriepona B mpupozge. OKcuabl yriepojaa, Ux
¢bu3nueckue U XUMUYECKHUE CBOWMCTBA, IEHCTBUE HA JKMBBIE OPTaHU3MBI, TIOJyUYeHUE U IPUMEHEHUE.
DKOJOTHYEeCKUE TMpOoOJeMbl, CBsi3aHHBIE ¢ oOkcuaoM yriepoaa(lV); rumoresa riao0ambHOTO
MOTEIUICHUsT KJIMMaTa; MapHUKOBBIN A(dexT. YronpHas Kuciaora U e€ coiu, X (U3NYeCKue u
XUMHYECKHE CBOMCTBA, MOydeHHe U npuMmeHeHue. KadecTBeHHas peakivs Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEILCKOM XO35HCTBE.

[lepBoHauaIbHBIC MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX yriepojaa (MeTaH,
9TaH, STWJIEH, AalETWJICH, 3TaHOJ, TJIULEPUH, YKCyCHas Kuciora). VX cocTtaB M XMMHUYECKOE
ctpoenue. [loHaTre 0 GMONTOTMYECKN BaXKHBIX BEIIECTBAX: )KUPaX, OeIKaX, YIIeBOAaX — U UX POIU
B JKA3HU YelioBeKa. MaTepuaibHOE €IMHCTBO OPTAHUYECKUX M HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usnyeckne m XMMHUYECKHUE CBOMCTBA, MOJyueHHWE U mpuMeHeHue. CoeanHeHUs
KpeMHusi B npupoje. O0mue npeacraBienus o0 okcuae kpeMHus(IV) m kpeMHHEBOW KHUCIOTE.
Cunukatel, UX UCTIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBINIJICHHOCTU. BakHeiine cTpouTensHble
MaTepHualbl: KepaMmHKa, CTEeKJIO0, IeMeHT, OeroH, xene300eroH. IIpoGiembr OGe3omacHOTO
WCIIOJIb30BAHUS CTPOUTENIBHBIX MATEPUAIOB B OBCEAHEBHOM HKU3HU.



XUMHYECKUN SKCIEPUMEHT: M3yYeHUEe 00pa3l0B HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSIHOU
KHCJIOTBI; MPOBEJICHNE Kauye€CTBEHHBIX PEAKIMM Ha XJIOPUI-UOHBI U HAONIOJEHUE MPU3HAKOB HX
MPOTEKAHUsI; OMBITHI, OTpakaronue (U3nYeckrue M XUMUYECKHE CBOMCTBA TaJIOTEHOB U HUX
COEIMHEHUN (BO3MOXXHO HCIIOJb30BAaHUE BUAECOMATEPHANIOB); O3HAKOMJIEHHE C 00pas3lamu
XJIOPUAOB (TaJIOTEHUOB); O3HAKOMJICHHE C oOpa3liaMH cepbl U €€ COCAMHEHUSMU (BO3MOMXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HaOII0IeHUE Tpoliecca OOyTriauBaHus caxapa Moj ACHCTBUEM
KOHIEHTPUPOBAHHON CEpPHON KHUCIOTHI; HM3YyYEHHE XMMHMUYECKHX CBOMCTB pa30aBIE€HHOW CepHOI
KHUCJIOTHI, TPOBEICHUE KAYECTBEHHOW peakIu Ha CylibpaT-HOH W HaONIOJCHUE TpHU3HaKa €&
MPOTEKAHMSI; O3HAKOMJIEHHWE C (PU3MYECKUMHU CBOMCTBaMU a30Ta, (ochopa U HX COEIUHEHUHN
(BO3MOKHO MCHOJB30BAHUE BHAEOMATEPUATIOB), 00pa3laMu a30THBIX M (OCHOPHBIX YyAOOPEHMI];
MoJIyueHue, Coonpanue, pacro3HaBaHUe U U3yUEHHUE CBOMCTB aMMUAKa; MIPOBEICHNE KaUYeCTBEHHBIX
peakiuii Ha UOH aMMOHHS U GochaT-uOH U U3yUEHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MEJbI0 (BO3MOXKHO MCMOJBb30BAaHUE BUICOMATEPHAIIOB);
U3y4YeHHe MoJeNiel KPHUCTAJUIMYECKHX PelETOK anMasa, rpadura, ¢yiiepeHa; 03HaKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U YCTPOMCTBOM
MPOTUBOTA3a; MOJyYeHUEe, COOMpaHHE, PaClO3HABAHHE M HM3y4YCHUE CBOMCTB YIJICKHMCIIOTO Trasa;
MPOBEJICHUE KAYECTBEHHBIX PEaKIUi Ha KapOOHAT- M CUJIMKAT-UOHBI U M3YYEHUE MPHU3HAKOB MX
MPOTEKAHUsI; O3HAKOMJICHHE C TMPOAYKIMEH CUJIMKATHOM MPOMBIINLICHHOCTH, pelIeHue
AKCTIEPUMEHTAIBHBIX 33/1au 10 TeMe «BakHelIne HeMeTauTbl U UX COSTUHEHUS.

MeTaJuibl U UX COeTUHEHMSI

OO6mras xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHMH WX TOJIOKEHUS B
[lepuomuueckoin cucreme xumuueckux odiaemeHToB /[l . MeHneneeBa u CTpOE€HUsS aTOMOB.
Crpoenue MeTamioB. MeTauiMdeckas CBs3b M MeETaJUIMuecKas KpUCTAJUIMYecKas penieTka.
DIEeKTPOXUMUYECKUN s/l HAMPSHKEHUH MeTauioB. Gu3ndeckue U XMMUUECKUE CBOWCTBA METAJIIOB.
OO6mue crnocoObl mofydyeHuss MeTaysioB. [loHSATHE O KOPpPO3MHM METAIJIOB, OCHOBHBIE CIOCOOBI
3alUTHl UX OT Koppo3uu. CruiaBel (CTallb, YYTYH, AIOPATIOMHHMMA, OpOH3a) U MX NPUMEHEHHE B
OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaiuibl: nojioxkeHue B [lepmoamueckoit cucreme XxuMuueckux anemeHToB [l U.
MeHeneeBa; CTpOCHHE UX aTOMOB; HaXOXKJAeHUE B npupoje. dusnyeckne u XUMHUUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kajus. [IpuMeHeHne mienoYHbIX
METAaJUIOB U UX COEUHEHUN.

[IlenoyHo3eMeNbHbIE METAUIbl MAarHuii M KalblUi: MojoxkeHue B llepuoguyeckoil cucreme
xumuyeckux anemeHToB JI. M. MeHneneeBa; CTpO€HHE KX aTOMOB; HAaXOXIEHUE B IPHUPOJIE.
@u3znueckue M XUMUYECKHE CBOMCTBA MarHusi M Kaublus. BakHelllne COeIMHEHUS KaJbLHUs
(okcun, runpokeu, conu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHHUsI.

AmromuHuil: monoxxenue B [lepuoanueckoil cucreme xumuueckux 3memeHToB J[. . Menneneesa;
CTPOCHHME aToOMa; HaxoXJeHue B npupoje. dPuznueckue U XUMUYECKHE CBOMCTBA aJIIOMUHMSL.
AmdoTepHbIe CBOICTBA OKCUA U THAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B llepumoanueckoil cucreme xumuueckux snemeHtoB JI. V. MeHneneeBa;
CTPOEHHE aToMa; HaxoxJeHue B npupoje. Ousndyeckue u XUuMHUUECKUe CBOMCTBA xene3a. OKCUIbI,
rugpokcubl U conu xenesa(ll) u sxeneza(Ill), ux cocras, CBOMCTBA U MOJTyYCHUE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3l[aMi METaJNIOB U CIUIaBOB, UX (PU3UYECKUMU
CBOMCTBaMH; HW3Y4Y€HUE pPE3yJbTAaTOB KOPPO3UM METAIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEpHAJIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIIMSA M HATPHUS C BOJIOK (BO3MOYKHO
WCIIOJIb30BAHUE BUJEOMATEPHUANIOB); MCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI; MPOIECCAa TOPEHUS
xKejne3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKlMil Ha MOHbI (MarHus, KajibliMs, alFOMUHUA, UKUHKA, xene3a(ll) u xenesa(1ll),
meau(1l)); HaGnroneHne u onmucaHue MPOIECCOB OKPAIIMBAHMS TNIAMEHW MOHAMH HATpUs, Kalus U
Kanblus (BO3MOXKHO WCIOJIb30BaHWE BUICOMATEPUANIOB); HCCIeI0BaHHE amM(pOTEPHBIX CBOWCTB
TUAPOKCHUIA ATIOMHHHUS M THUJAPOKCUJIA IMHKA; PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad MO TeMe
«BakHelmme MeTalIbl U UX COSAUHEHN.



XuMus M OKpPY:KaIIas cpeaa

Hossle matepuansl u TexHosmornu. BemecTBa u Marepuasnsl B IOBCEJHEBHON JKM3HU YEIIOBEKA.
Xumus u 3710poBbe. bezonacHoe UCoap30BaHUE BEMIECTB U XMMUYECKUX peakiuii B ObiTy. [lepBas
MOMOIIb TPH XUMUYECKUX OXKOrax U OTpaBieHHUAX. OCHOBBI HKOJIOIMYECKOH TI'PAMOTHOCTH.
XHUMHYECKOE 3arpsi3HEHHE OKpYyKaroulell cpeabl (MpeaenbHas J0MyCTUMasi KOHLIEHTpALHs BEIECTB
— IIJIK). Posib XuMu# B peIIEHUH YKOJIOTHYECKUX TTPOOIEM.

[IpupoaHble HMCTOYHHMKHM YIJIEBOJOPOAOB (yrojb, MNPUPOAHBIA ra3, He(QTh), MNPOIYKTHI HX
nepepadboOTKH, UX POJIb B OBITY M MPOMBIIICHHOCTH.

XUMUYECKUH HKCIIEPUMEHT: H3y4YeHHE O00pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METaUIOB,
MOJIMMEPHBIC MATEPUATTBI).

MexnpeamMeTHbie CBA3H

Peanu3anus mMeXnpeIMeTHBIX CBSA3E€M NMPU M3YYEHUM XMMHH B 9 Kilacce OCYHIECTBIISIETCS 4epe3
UCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHM, TaK M TOHSTHH, SBISIOMIMXCS
CUCTEMHBIMU JUIl  OTHCJIBHBIX IPEIMETOB  €CTECTBEHHO-HAYYHOTO ULHWKJIA. Peanuzanus
MEXKITPEAMETHBIX CBSI3€U NPU M3YUYEHUN XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Y€pe3 UCIOJIb30BaHUE
KaKk OOIIUX €CTECTBEHHO-HAyYHBIX TOHSITUW, TaK W TOHSATUH, SBISIOMIMXCS CUCTEMHBIMH IS
OTZIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01ire ecTecTBEHHO-HAy4HbIE TOHSATHSA: HAy4HbIH (axT, Tumores3a, 3aKOH, TEOpUs, aHaJIM3,
CUHTE3, Kiaccu(uKalus, NEePUOAUYHOCTb, HAOMIOJEHUE, JKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEepEeHue, MO/JIEINb, SBJICHHUE, TAPHUKOBBINA 3P (HEKT, TEXHOJIOTHUS, MaTeprasbl.

®u3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN/, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYJIa, 3JIEKTPUUYECKUHN 3apsjl, TPOBOJHUKHU, MOITYIMPOBOJHUKHU, TUIIEKTPUKHU, (POTOIIEMEHT,
BEILIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHME BeIleCTBa, ra3, pacTBOp, PaCTBOPUMOCTH,
KpUCTaJNInyecKasi peniérka, CruiaBbl, (U3NYECKUE BEJIMYUHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOe
IIPOCTPAHCTBO, IIJIAHETHI, 3BE€37b1, COHIIE.

buonorusi: ¢dotocunTe3, apixaHue, Ouocdepa, -HSKOCUCTEMa, MHHEpaIbHbIE YyJIOOpEHUs,
MUKPO3JIEMEHTBI, MAKPOJJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE IMOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/I3yquI/Ie XUMHH B 9 KJacce HaIlpaBJICHO Ha HOOCTHKCHUC 06y‘laIOH_II/IMI/ICH JIMYHOCTHBIX,
MCTAIIPCAMCTHLIX U ITPCAMCTHBIX PC3YJIbTAaTOB OCBOCHUA yqe6H0r0 npeamMcTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PE3yJIbTAThl OCBOCHMS IIPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs JOCTHTAlOTCs
B Xo0Jie¢ 00y4eHHUs] XMMHUU B €IMHCTBE Yy4eOHOM M BOCHUTATENbHON AesiTenbHOocTH OpraHuzaiuu B
COOTBETCTBUU C TPATAULUOHHBIMU POCCUMCKUMHU COLMOKYJBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMHU, TPUHATHIMU B OOLIECTBE NpPaBWIAMU W HOPMaMH IOBEJICHHUS M CIIOCOOCTBYIOT
IpoIeccaM CaMOITO3HAHMSI, CAMOPA3BUTHUS U COLMATIU3AIMH 00y4atOIUXCS.

JIMYHOCTHBIE PE3YIbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTproTHYEeCKOro BOCIIUTAHUSA

1) HEHHOCTHOrO OTHOLIEHHWS K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HACJICJINI0, TOHMMAaHUS 3HAYEHUS XHUMUYECKOW HAyKM B KH3HH COBPEMEHHOro OOIIeCTBa,
CHOCOOHOCTU BJIAJIETh JOCTOBEPHOW HH(OpMaLMell O MepeloBBIX JOCTIKEHUSX U OTKPBITHIX
MHUPOBOM M OTE€UECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUSAX 00 yCTPONCTBE MUpa
1 00IIIeCTBa;

I'paskaaHCKOro BOCIUTAaHHUSA

2) mpencTaBl€HUS O COLMAIBHBIX HOPMax M NPaBWIIAX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTUBE, KOMMYHHMKATHMBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-



HCCIIEI0BATENbCKOM, TBOPUECKON M APYTrUX BHUIAX JEATEIbHOCTH; TOTOBHOCTH K pPa3HOOOpa3HOU
COBMECTHOW JAESTENbHOCTH IPU BBINOJIHEHUM Y4E€OHBIX, IO3HABaTENbHBIX 3a/1a4, BBINOJIHEHHUU
XUMHYECKUX 3KCIIEPUMEHTOB, CO3/aHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMONOHUMAHHIO U
B3aMMOIIOMOIIIY B IIPOLIECCE 3TON y4eOHOM NeATENbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
Y TIOCTYIIKA CBOMX TOBApHILEW C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEICTBUM ITOCTYTIKOB;

LleHHOCTH HAYYHOr 0 O3HAHUA

3) MUPOBO33pEHUYECKUX MPEACTABICHNN O BEIIECTBE U XUMUYECKON PEaKIMU, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTABJISIOUIMX OCHOBY JJisi TOHMMAaHHUS CYIIHOCTH
HAay4YHON KapTHHBI MHpA; MPEACTaBIEHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSA MPHUPOAIDI,
B3aMMOCBSI35X YEJIOBEKA C MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUH 3THX 3aKOHOMEPHOCTEM;

4) mno3HaBaTENbHBIX MOTHBOB, HANPAaBJIEHHBIX Ha MOJIY4YEHHUE HOBBIX 3HAHUM IO XHWMHH,
HEOOXOAUMBIX ISl 00BICHEHHS HAOII0JaEMBIX MPOIIECCOB U SIBJICHUM;

5) mo3HaBaTeNbHOW, MH(GOPMALMOHHOM M YHUTATENbCKOW KyJbTYpPhl, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIbHOW paboOThl € Y4YEeOHBIMH TEKCTAMM, CIPABOYHOW JIUTEPATYpOH, JOCTYMHBIMU
TEXHUYECKUMHU CpeACTBaMHU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEeHHMIO W TO3HAHMIO, JIOOO3HATEIHHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIEAOBATEIbCKON ACSITEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJICHHOCTU U YPOBHS 00yUY€HUs B JaJbHEHUIIEM;

®opMuUPOBaHMSA KYJIbTYPbI 310POBbS

7) oco3HaHUS LIEGHHOCTH *HU3HU, OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3I0pPOBBIM  00pa3 JKW3HHM, OCO3HAHUS TOCIHEACTBUI M HENPUSATUS BPEAHBIX IPUBBIUEK
(ymoTtpeOiieHHsT alKoOroJii, HApKOTUKOB, KypeHHUs), HEOOXOIUMOCTH COOIIOJCHHUS TpaBUI
0€30MacHOCTH MpU 00paIIeHUH ¢ XUMUYECKUMU BEUIECTBAMU B OBITY U pealIbHOM JKU3HH;

TpyaoBoro BocnuraHus

8) uHTepeca K MPaKTUYECKOMY M3Yy4YeHHUIO mpodeccuii U Tpyna pa3iuuyHOTO poja, YBaXKEHHE K
TPYZly U pe3yibTaTaM TPYJIOBOM NEATEIBHOCTH, B TOM YHCJIE€ HA OCHOBE IPUMEHEHHUSI MPEIMETHBIX
3HAHMW 10 XUMHH, OCO3HAaHHOIO BbIOOpAa MHIMBHUIYAIbHOM TPAEKTOPUM MPOJOJIKEHUS
oOpa3oBaHusi C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX
UHTEPECOB M MOTpPeOHOCTeH; ycmemHol mnpodeccuoHaNbHOW JEeATENbHOCTH U Pa3BUTHS
HEOOXOMMBIX YMEHHI; TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBHON Cpelie;

IKOJOrH4eCKOro BOCIIMTAHUSA

9) SKOJOrMYecKH I1eeco00pa3HOT0 OTHOIIEHUS K MPHUPOJE KaK MCTOYHMKY JKM3HHM Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUs IIEHHOCTU 370pOBOro W Oe3omacHoro olpasza >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 3I0pPOBBIO,
OCO3HaHHUA LIEHHOCTHU COONIOACHMS MPaBUI O€30MacHOr0 MOBEACHUS MpU paboTe C BEllecTBaMu, a
TaKXe B CUTyalUsAX, YTPOXKAIOIIMNX 3J0POBBIO U )KU3HU JIIOJEH;

10) ciocoOHOCTH MPUMEHSTH 3HAHUS, MOJy4aeMble TIPU U3YyUYEHUU XUMHH, JJIS PelIeHus 3a/ad,
CBSI3aHHBIX C OKPYXalollel MPUPOJHON CPEHOil, MOBBIIIECHUS YPOBHSI SKOJOTUYECKOU KYJBTYpHI,
OCO3HaHHUA TI00ATHHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM M MyTel MX penieHus] MoCpPEeICTBOM
METOJI0B XUMUHU;

11) bsKojmOrMyeckoro MbIIUICHHUS, YMEHUS pPYKOBOJACTBOBATHCS KM B II0O3HABaTEIbHOM,
KOMMYHUKATUBHOM U COLMAIIBHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMmeranmpenMeTHBIX pPe3yJbTAaTOB BBLACISIOT 3HAYMMblE Uil (OPMHPOBAHUS
MHUPOBO33peHUs OOIIEHAayYHble TOHATUS (3aKOH, TEOpus, MPHUHIMII, TUMNOTEe3a, (akT, cucrema,
MpOIECC, 3KCIEPUMEHT M Jp.), KOTOpbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaMeTax W IMO3BOJIIOT Ha OCHOBE 3HAHHWM M3 ATHX MpeaMeToB (OPMHUPOBATH MPEACTABICHHE O
IEJIOCTHOM Hay4dyHOW KapTHMHE MHpa, W YHUBEpCaJIbHbIE ydeOHbIC NeHcTBHSA (TIO3HABaTEIbHBIC,



KOMMYHHUKATUBHBIE, PETYJISATHUBHBIE), KOTOpble oOecneynBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOH JEsITENIbHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHHUS 00pa30BaTENbHOW MPOrpaMMbl IO XMUMHH OTPAXKaIOT
OBJIA/ICHUE YHUBEPCAIbHBIMU [IO3HABATEIILHBIMA JIEHCTBUSAMH, B TOM YHUCJIE:

Ba30BbIMH J10rHYecKUMH 1€l CTBHIMH

1) yMeHHeM MCTOIb30BaTh NPUEMBI IOTHYECKOTO MBIIIIJIEHUS! TP OCBOEHUU 3HAHUI: pacKpbIBaTh
CMBICTT XUMUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIIMBATH B3aUMOCBA3b
C IpyTUMU MOHSATHUSMU), UCIIOJIB30BATh MOHATUA JUIsl OOBSICHEHUSI OTACIbHBIX (PAKTOB U SBJICHMIA;
BBIOMpATh OCHOBAHUS W KPUTEPUHU I KIACCU(PUKALUKA XUMUYECKUX BELIECTB M XMMHUYECKHX
peakuuii; ycTaHaBIMBATh MPUYUHHO-CIECTBEHHBIE CBS3U MEX]y OObEKTaMH HU3Y4YEHUS; CTPOUTH
JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, JECAYyKTUBHbBIE, IO aHAJOTWM); JAENaTh BBIBOABI U
3aKIH0YEHUS;

2) yMeHueM NpHUMEHSTh B Ipoliecce MO3HAHUS MOHATUSA (IIpEeIMETHbIE M MeTalpelIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, NPeoOpa3oBbIBATH LIMPOKO
MpUMEHsIEMblE B XUMUU MOJIENbHbIE MPEJCTaBICHUS — XUMHYECKHH 3HAK (CMMBOJ 3JIEMEHTa),
XuMuueckass (Gopmyiga W ypaBHEHHE XUMHUYECKOM pEaKuuu — TMpH pelIeHUd Yy4deOHO-
[TO3HABATEJIbHBIX 3a/1a4; C YYETOM ITHUX MOJENIBbHBIX MPEACTABICHUMN BBISBIIATh U XapaKTEPU30BATh
CYILLIECTBEHHbIE TPU3HAKU M3yUaEeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii;
BBISIBJISITH OOILIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEJICTBEHHBIEC CBSI3U U MPOTUBOPEYHS B U3yUaeMbIX
mporeccax W SBICHMSX; IMpeularaTb KPUTEPUU Ui BBIABICHHUS 3THUX 3aKOHOMEPHOCTEH U
MPOTHUBOPEUUIA; CAMOCTOSITENIbHO BBIOMpATh crnoco0 pemnieHus ydeOHOW 3amauu (CpaBHHMBATh
HECKOJIbKO BapHaHTOB pEIEHHUs, BbHIOMpaATh Haubosiee MOAXOAAIIUNA C YYETOM CaMOCTOSITENIbHO
BBIICTIEHHBIX KPUTEPUEB);

Ba30BLIMH HccIe10BATEILCKMMH JeCTBUAMHA

3) yMEHHEM HCIIOJIb30BaTh MTOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B Ka4eCTBE OCHOBBI JUIsi ()OPMHUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

4) npuoOpeTeHHE OMbITa IO I[UIAHUPOBAHUIO, OpPraHU3alMUd U TMPOBEACHHUIO YYEHHUECKHX
AKCIIEPUMEHTOB: YMEHHE HaOJIOAaTh 3a XOAOM Ipollecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €ro
pe3ynbTar, (GopMynupoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITA,
UCCJIETIOBaHUS, COCTABIISATh OTUET O MPOJIEIIaHHOM paboTe;

Paboroii ¢ nndpopmanmeit

5) yMeHueM BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIIPETUPOBATH WH(GOPMALIUIO PA3IUYHBIX BUJIOB U
dbopM mpeacTaBieHUs, MOIYyYaeMyl0 W3 pa3HbIX UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JHUTEpaTypa
XUMHYECKOTO COJIep>KaHUs, CIIPaBOYHBIE TTOCOOUs, pecypchl MHTepHeTa); KPUTHUECKH OIEHUBATH
MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAITHUIO;

6) yMEHHEM MPUMEHATH Pa3IHMYHbIC METOMIBI U 3aIPOCHl NIPU MOUCKE U O0TOOpe MH(MOPMAIUU U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOJAUMBIX IIJISl BBHITIOJHCHHS YYCOHBIX M MO3HABATEILHBIX 3a/ad
OIPENEIEHHOTO THIIA; TPHOOPETEHHE OMNbITa B O00JACTH HCIOJIB30BAaHUS HH(POPMAIIHOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUW, OBJIAJIEHWE KYJIbTypOH aKTUBHOTO HCIIOJIB30BAHUS PA3TMUHBIX
MOMCKOBBIX CHCTEM; CaMOCTOATENHLHO BBIOMpPAaTh ONTHMAbHYIO (GOpMY TMpPEACTaBICHUS
uHOpPMAIIMM W WLIIOCTPUPOBATH pEIIaeMble 3a/Jadyd HECIOXKHBIMHU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOUHAIIMSIMH,

7) yMEHHEM WCIOJb30BaTh M aHAJIM3UPOBATh B TpoIllecce y4eOHOW M HCCIEeI0BATEIBCKOM
JESITeIbHOCTH UH(POPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOI0 X03sICTBA U TPaHCIIOPTa Ha
COCTOSIHUE OKPY’KaIOILEeW IPUPOSHON CPEbI;

yHI/lBepcaﬂLHLIMI/I KOMMYHUMKAaTHBHBIMH JelCTBUSIMH



8) yMeHueM 3aJaBaTh BOIPOCHI (B XOJ€ Auajiora W/Win AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOit
TEMBI, (POPMYITHPOBATH CBOU MPEAIOKEHHSI OTHOCUTEHFHO BBHITIOTHEHHS MTPEIOKESHHOM 3a/1a4H;

9) mpuoOpeTeHne OMbITa MPE3CHTAUUN PE3YIbTATOB BBIMOJIHEHUS XHUMHUYECKOTO HKCIEPUMEHTa
(J1abopaTOpHOTO OIbITa, JA0OPATOPHOW PAOOTHI MO KCCIETOBAHUIO CBOWMCTB BEIIECTB, YYECOHOTO
MIPOEKTA);

10)  3auHTEpPECOBAaHHOCTH B  COBMECTHOM €O  CBEPCTHMKAMU  IIO3HABATEIBHOM U
MCCIIeI0BATENbCKOM AEATEIbHOCTH MPU PEUICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE yuéTa 00IINX
MHTEPECOB M COTJIACOBAHMS MO3MIMI (0OCYyXIeHus, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYpPMBD»,
KOOpJUHAIMS COBMECTHBIX JIEHCTBUMN, ONpe/ie]IeHEe KPUTEPUEB IO OLICHKE KaueCTBa BBITOJIHEHHON
paboThI U 1p.);

yHI/lBepcaJIbHLIMI/I PEryasiTHBHBIMU }IeﬁCTBPlHMI/l

11) ymeHueM caMOCTOSTENBHO OMPEACNATh IEIN ACITEIHbHOCTH, TUIAHUPOBAaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATH M MIPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO JICATEIILHOCTh, BRIOMpAaTh HanboJiee
s exTuBHBIE CIOCOOBI PEIICHUST YICOHBIX U TIO3HABATENIBHBIX 3a/1a4, CAMOCTOSATEILHO COCTABIISATh
WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JCHUCTBUM MPU BBINOJIHEHUH 3aJaHUN C YUETOM
MOJIyYeHUsT HOBBIX 3HAaHMK 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX; OIEHHUBATh
COOTBETCTBHE MOJIYUYEHHOI'O Pe3yJIbTaTa 3asBJICHHOMN LENH;

12) YMEHHUEM HUCIIOJIB30BATh U AHAJIU3HUPOBATb KOHTCKCTEI, MPEAIaracMbeI€ B YCIIOBUH SaﬂaHHﬁ.

HNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO  OOS3aTEIBHOTO  COJEpKaHUs,
YCTAaHOBJIEHHOTO  JaHHOW TpUMEpHON  paboyeil  mporpamMmoii, BBIACISAIOT:  OCBOCHHbBIE
00yy4aroIKUMHUCs HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienupuieckue Ui MpeIMeTHON
obmactu «XHUMHUS», BUABI JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUs, €ro HHTEpHpeTaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUYEOHBIX M HOBBIX CUTYaLUsX.

[IpenmeTHble pe3yabTaThl MPEACTABICHBl OTPaXarOT CHOPMUPOBAHHOCTh Yy OOYYarOIIMXCS
CJIEIYIOIIMX YMEHMM:

1) packpvieamv cmblc OCHOBHBIX ~XUMHUYECKUX IOHSATHHA: XHMHYSCKHH OJIEMEHT, AaToM,
MOJIEKYJ1a, WOH, KAaTHOH, aHWOH, IIPOCTO€ BEIIECTBO, CJIOKHOE BEUIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIEHHWS, XHMHMYECKas peakuus, XUMHYECKas CBS3b,
TEIUIOBOM 3 EeKT peakuuu, MOJb, MOJSPHBIH 00BEM, PacTBOP; JIEKTPOJIUTHI, HEIIEKTPOIMUTHI,
JIEKTPOJIUTUYECKAsT JTUCCOLMAIMsI, pPEaKIMM HOHHOrO OOMEeHa, Karaiau3aTrop, XHMHUYEecKoe
paBHOBecHe, 0OpaTHMble U HEOOpaTHMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peaKluy,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBJEHHE, AJUIOTPONHs, aM(OTEPHOCTH,
XMUMHUYECKasi CBsI3b (KOBaJICHTHAsl, HOHHAsI, METaJUIMYeCKasi), KpUCcTauIndecKasi peméTka, Koppo3us
METaJIJIOB, CIUIaBbI; CKOPOCTh XUMUYECKOHN peakluy, npeaeabHo gonycrumas konuenTpauus (I11K)
BEILECTBA;

2) unnrocmpuposams B3aNMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATUH (CM. M. 1) U IPUMEHSTH 3TH
MOHATHS IIPU ONIMCAHUU BEIIECTB U UX MPEBPAILECHNN;

3) ucnonvzosams XUMHYECKYI0 CHMBOJHKY ISl COCTaBJICHHS (OPMYJ BEIIECTB U ypaBHEHHI
XMMUYECKUX PEaKIUu;

4) onpeoensimb BaJCHTHOCTh M CTENICHb OKHCICHHS XHMHUYECKUX DJJEMEHTOB B COCIUHCHUSX
pPa3IMYHOIO COCTaBa; IMPUHAIJIEKHOCTHh BELIECTB K ONPEACIEHHOMY KIAcCy COEAMHEHHWM I10
dopmynam; BUA XUMHYECKOH CBs3M (KOBAJCHTHAs, MOHHAs, METAJUIMUECKasi) B HEOPTaHUYECKUX
COCIIMHEHUSAX; 3apsJ HOHA IO XUMHUYECKOH (opmyie; XapakTep cpeibl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COEIMHEHUN, TUIl KPUCTAIIIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

5) packpvisams cmuicn [lepuomuaeckoro 3akona JI. M. MenneneeBa M JIEMOHCTPUPOBATH €TO
MOHMMAaHUE: ONHUCHIBaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuonudeckoit cucTeMsl
XMMHUYECKUX 3JIEMEHTOB: pPa3uyaTh MOHATHUSA «riaBHas moAarpymma (A-rpymnma)» U «1mobodHas



noarpynna (b-rpynma)», manble ¥ OOJbIIME MEPUOJABI; COOTHOCHTH OOO3HAYEHHUS, KOTOpPHIE
UMEIOTCS B TICPUOAMYECKOW TalnwIe, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB | 3apsl siipa, 00IIee YHUCII0 IEKTPOHOB U PACTIPEICIICHUE UX T10
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB AJIEMEHTOB U HX
COCIMHEHUH B TIpejiesiaX MaJIbIX TIEPUOOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX aTOMOB;

6) xnaccuguyuposamv XUMUYECKHAE DJIEMCHTBI; HEOPraHMUYECKUE BEIIECTBA; XHUMHUYCCKHE
peaknuu (TI0 YUCIIy M COCTaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo
W3MCHCHHIO CTCTICHEH OKMCIICHUS XUMHUYECKUX DJIEMECHTOB);

7) xapaxmepuzoeams (OTMCHIBaTh) OOIIKME U CreNU(UICCKHEe XUMUYCCKUE CBONCTBA MPOCTHIX U
CJIOXHBIX BEIECTB, TMOIATBEPXKIAs ONMMCAHWE TPUMEpPaMH MOJICKYJSIPHBIX W WOHHBIX YpaBHCHUUH
COOTBETCTBYIONTUX XUMHUYCCKUX PEAKIINN;

8) cocmaensime ypaBHEHUs] SJICKTPOJIUTUYCCKOW JHCCONMAIMHA KHCIIOT, INENIOYeH | ColeH;
MOJIHBIE W COKpali¢HHBIC YpaBHEHHUS pEAKIMi HOHHOTO OOMEHA; YpaBHEHHUS pPEaKIui,
MOITBEPKTAIOIINX CYIIECTBOBAHNE TCHETHUECKOM CBSI3M MEXKIY BEIIECTBAMHU PA3IMUHBIX KIIACCOB;

9) packpvisamv  cyuHOCMb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEACTBOM
COCTABJICHUS AJICKTPOHHOTO OajlaHca 3TUX PEaKIIHIA,

10) npoenosuposeams CBOWCTBA BEHISCTB B 3aBUCHMOCTH OT HX CTPOCHHS; BO3MOXKHOCTH
MPOTEKAHMSI XUMUYECKUX TPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX;

11) gvryucasims OTHOCUTEIIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJHO
XUMHYECKOTO D3JIEMEHTa 10 (OopMyJie COCTUHEHHS; MAcCOBYIO JIONIIO BEIIECTBA B PacTBOPE;
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYCCKOW PEaKIINU;

12) cnedosams mpaBuIaM MOJb30BAHUS XUMUYECKOH MTOCYI0M U JTaOOPaTOPHBIM 000PYI0BaHHEM,
a TaKXe MpaBHJIaM OOpaIICHHs C BEIICCTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMHU TI0 BBITOJIHCHUIO
1a00pPaTOPHBIX XWMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOMpaHWI0 Ta3000pa3HbIX BEIICCTB
(amMmMUaka M yrieKucIoro rasa);

13) nposooums peakuuu, TMOATBEPIKAAIONIME KAYSCTBEHHBI COCTaB pa3IMYHBIX BEIICCTR:
pacrno3HaBaTh OMNBITHBIM TYTEM XJIOpPHA-, OpoMHUI-, HOAMI-, KapOoHaT-, ¢docdar-, CHUIHKaT-,
cynb(dat-, TMIPOKCHU]I-UOHBI, KATUOHBI aMMOHUS ¥ MOHBI U3yUYE€HHBIX METAJNIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPax HEOPTaHUYECKUX BEIIECTB;

14) npumensimos OCHOBHBIC OIEPALMU MBICIUTEIILHOW JEATEIbHOCTH — aHalk3 W CHHTE3,
cpaBHeHHE, 00O0OIIeHNE, CUCTeMAaTH3aIMIO, BBIIBICHUE MPUUYMHHO-CIIEJCTBEHHBIX CBSI3ed — s
U3YyYEHUS CBOMCTB BEUIECTB M XMMHUYECKHX PEAKIMI; €CTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHUS —
HaOI0/IeHue, U3MEpPEeHHEe, MOECIMPOBAHKE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KoJsmyecTBo yacoB Hara Buasbt Buapbl, JyekTpoHHBbIE (LU (PPOBHIE)
n/m | pa3ieJioB M TeM U3yYeHHU |/AesiTeIbHOCTH (hopmbl o0pa3oBaTe/bHbIE
NPOrPaMMBI BCEr | KOHTPOJIbHbI | IPAKTHYECKH | o KOHTpPOISt pecypeb
0 e padoThlI e padoThI
Pa3nes 1. BemecTBo H XuMH4yeckune peakuun
1.1 | loBTOpEHHME u| 5 |0 0 Vxaxure | XapakTepu3oBarb YcTHBIH resh.edu.ru
yriyojeHue 3HAHUI Nepuoa | XUMHUYECKHE oTIpoc; http://schoolcollection.edu.ru
OCHOBHBIX pPa3/1eIoB 9NMEMEHTHl  TepBbIX | [lucemMenHbi |/
Kypca 8 kiacca TPEX NEPUOJIOB, | KOHTPOJIb;

KaJaus W KaJabIUs I10
UX TOJOKEHHIO B
ITepuonueckon
cucreme 1. N
Menpeneena;
Knaccudunmponars
u Ha3bIBaTh
HEOpPraHU4YeCcKue
BEIIECTBA
M3YUYEHHBIX KJIACCOB;
OmnuceiBaTh  0oO0IIHE
XHMHYECKHE
CBOMCTBAa  BEILIECTB
Pa3JIMYHBIX KJIACCOB,
MOJITBEPXK/IATh
CBOMCTBA
puMepamMu
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMHUYECKUX




peakuuii;
Ornpenensarb BUJ
XUMHYECKOM CBS3U U
THII
KPUCTaJUIMYECKOU
PELIETKN BELIECTBA;

1.2

OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakuuii

VYkaxure
nepuo.

Knaccugunuposats
XUMUYECKHE
peakiuu 1o
pa3IUYHBIM
MpU3HAKAM;
YcranaBnuBaTh
3aBUCUMOCTD
CKOPOCTH
XHMHUYECKOU
peakuuu oT
Ppa3IUYHBIX
(hakTopoB;
[IporHo3upoBath
BO3MOYKHOCTH
MPOTEKAHUS
XUMHYECKHUX
MpeBpaIllCHU I B
pa3IMYHbIX
YCIOBUSX;
Onpenensarb
OKHUCIIUTEIh u
BOCCTaHOBUTEIb B
OBP;

CocraBisth
JJIIEKTPOHHBIN

YcrHbrit
OIIpOC;
ITnceMeHHBIN
KOHTPOJIb;

resh.edu.ru
http://schoolcollection.edu.ru
/




OanaHc peakuuu;
[IpousBoauTh
BBIUKCIICHUS 1o
XUMHYECKUM
YpaBHCHUSIM;

1.3

DJIeKTPOJIUTHYECKA
s AUCCOLUALIMS.
XumMnieckue
peakuuu B
pacTBopax

VYkaxure
nepuo.

OOBSCHATH MPUIHHBI
AIEKTPOTIPOBOTHOCT
51 BOJHBIX
PacTBOpOB;
CocTaBisaTh
ypaBHEHUS
JIACCOLMAIIAN

KUCIIOT, IIEI0YeH u
COJICH, TIOJHBIE U
COKpaIIEHHbIE
WOHHBIC YpaBHEHUS
XUMHYECKUX
peakuuii HOHHOTO
o0OMeHa;
[InanupoBaTh u
OCYIIECTBIISATh Ha
MIPaKTHKE
XUMHYECKHE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH
HaOJII0ICHHS, JcIaTh
BBIBOJIBI 110
pe3ynabTaTam
JKCIIEPUMEHTA;
CnenoBath
paBUIIaM

YcrHbrit
OIIpOC;
ITnceMeHHBIN
KOHTPOJIb;
IIpakTrnuecka
S pabora;

resh.edu.ru
http://schoolcollection.edu.ru
/




0e3omacHoil  paboThI
B nabopaTopuu Tpu
UCII0JIb30BAHUU

XUMHYECKON MOCYAbI
u 000pyI0BaHMUS;

[IpounsBoants
BBIYHCIICHUS o
XUMHUYCCKUM
YpaBHEHUSIM;
Hroro no pazneny 17
Paznea 2. Hemera/uibl 1 MX COeIMHEHU S
2.1 | O6masn 4 |0 Yxaxute | XapakTepu3oBaTh YcTHBIN resh.edu.ru
XapaKTepUuCTHKA nepuoa | pusmueckue | O1poc; http://schoolcollection.edu.ru
XHUMHYECKHUX XAMHUYECKHAE [Mucemennsnii |/
jemenToB  VIIA- CBOWCTBA  IPOCTHIX | KOHTPOJIb;
rpynmnbl. ['anorennbt BellecTs raynoreHos | [Ipaktuuecka
(Ha mpumepe XJopa) | s pabora;

U CIIO)KHBIX BEIIECTB
(x110poBOAOpOIA,
XJIOpUAa  HaATpHs),
CIocoObI ux
MOJTyYCHUS,
PUMEHEHHE u
3HAYCHUE B MPUPOJIC
U KU3HH YEJIOBEKa;

Onpenenarsb
TQJIOTCHUJ-UOHBI B
pacTBope;
IInanupoBars U

OCYIICCTBIIATDH Ha




IPaKTUKE
XUMUYECKHE
IKCTIEPHUMEHTHI,
IPOBOJIUTH
HAOJIIOJIcHMS, NIe)IaTh
BBIBO/IBI o
pe3yibraTam
IKCTIEPUMEHTA;
CnenoBatb
npaBUIaM
Oe3omacHOM pabOThI
B JlabopaTopuu IpH
UCTIOJIb30BaHUHT
XUMHUYECKON MOCY/bI
" 000pyI0BaHMS;

2.2

O6mas
XapaKkTepuCcTHKA
XHMHYECKHX
3J1eMEHTOB VIA-
rpynnbl. Cepa u eé
coeIMHEeHHs

Vkaxure
epuo.I

XapakTepu3oBaTh
buszndeckue u
XUMUYECKUE
CBOICTBa MPOCTOTO
BENIECTBA CEPBI U €€

COE€qUHEHNN
(cepoBonOpOIa,
OKCHUJIOB CephI,
cepHOM KHCJIOTHI,
cynb(harToB),
CIOCOObI ux
MOJIy4eHUs,
pPUMEHEHUE u

3HAYCHUE B MPHUPOJIC
U JKU3HU YeJIOBEKa;
Onpenenarsb

YcTHBIN
0TIpocC;
[TnceMeHHBIN
KOHTPOJIb;

resh.edu.ru
http://schoolcollection.edu.ru
/




Hamy4ue  cynbdar-
HOHOB B PAacTBOPE;
OOBACHATD
CYIIHOCTb
IKOJIOTUIECKUX
po0JeM, CBSI3aHHBIX
c nepepadoTKOM
COCAVHEHUN  CepBl;

2.3

Oomas

XapaKTEpUuCTuKa
XUMHYECCKHUX

3JIEMEHTOB
rpynmsbl.

$ocpop

COCAMHECHUSA

VA-
A3or,

u

170.¢

VYkaxure
nepuo.

XapakTepu3oBaTh
¢duznueckue u
XHUMHUYECKUC
CBOWMCTBA  IPOCTHIX
BEIIECTB a30Ta |
dochopa wmw  wux
COeqUHEHNN
(ammuaka, coJie
aMMOHHUS, a30THOH
KHCJIOTBI, HUTPATOB,
okcuma dochopa(V)
u dbochopHOI
KHCJIOTBI,
docdaroB), ciocoOb!
ux MOJIy4eHUS,
pUMEHEHUE u
3HauUEHUE B MPUPOJIE
U JKU3HU YEJOBEKa;
Onpenensitb  MOHBI
amMmMoHus u ¢ocdar-
HOHBI B PAacTBOPE;
OOBACHATD
CYIIHOCTb

YcrHbrit
OIIpOoC;
ITnceMeHHBIN
KOHTPOJIb;
IIpakTrnuecka
S pabora;

resh.edu.ru
http://schoolcollection.edu.ru
/




HKOJIOTUYECKUX
npoOJieM, CBSI3aHHBIX
c HaXOX/JICHUEM
COCIMHEHUH a30Ta U
dochopa B
OKpYXKalolleu cpene;

24

Oomas
XapaKTepucTHuKa
XHMHYECKHX
3JIEMEHTOB IVA-
rpynmnsbi.

Yraepoa u kpeMHuUit
U UX COCAUMHCHUSA

VYkaxure
nepuo.

XapakTepus3oBaTh
¢duznueckue u
XUMUYECKHE
CBOWMCTBA  IPOCTHIX
BELIECTB yIiiepoaa u
KpEeMHUST W HUX
COeqUHEHNN
(OKcuIOB yriepona,
YTOJIBHOM  KHCIIOTHI,
KapOOHATOB, OKCHJIA
KpEMHUS,
KPEMHUEBOM
KHCJIOTBI,
CUJIMKATOB),
CrocoObI ux
MOJIy4eHUs,
pUMEHEHUE u
3HaYeHHUE B MPUPOJIE
U JKU3HU YeJIOBEKa;

Onpenensarb
KapOOHaT- u
CUJTMKAT-UOHBI B
pacTBoOpE;
OOBACHATH

CYIIIHOCTh

YcrHbrit
OIIpOC;
ITnceMeHHBIN
KOHTPOJIb;
IIpakTrnuecka
S pabora;

resh.edu.ru
http://schoolcollection.edu.ru
/




HKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX
c HaXOX/JICHUEM
YIJIEKUCIIOro rasa B
OKpYXKalolleu cpene;

Hroro no pazneny

24

Pa3gen 3. Merajjibl 1 HX C

OCANHCHUSA

3.1

Oo0mue CBOIiCTBA

METaJNJI0B

4

0

VYkaxure
nepuo.

XapakTepu3oBaTh
CTPOCHHE METAJIJIOB,
obmue Quznueckue
u XUMHUYECKHE
CBOMCTBa METAJIJIOB;
XapakTepu3oBaTh
oomue CIIOCOOBI
MOJTYICHHS
METAJIJIOB;
Cnenosats
npaBuIaM
Oe3omacHOil PabOTHI
B jabopaTopuu Tpu
HCIIOJIb30BAHUH
XUMHUYECKON TOCY/IbI
u 000pyI0BaHHUS;
[TpousBoauTh
BBIUHCIICHUS 10
XUMHYECKUM
YpaBHEHUSM;

YcrHbrit
OIIpOC;
ITnceMeHHBIN
KOHTPOJIb;

resh.edu.ru
http://schoolcollection.edu.ru
/

3.2

Baxneiimme

16

Ykaxunre

XapakTepus3oBaTh

YcTHBIN

resh.edu.ru




METaJJIbI
COCAMHCHUHA

U

HX

epUuos

dusnueckue u
XUMUYECKUE
CBOMCTBA  IIPOCTBIX
BEILIECTB METAJJIOB U
150, COCIMHEHU I
(OKCcUIOB,
TUIPOKCHUJIOB,
coJjieit), crmocoObl X
MOTY4YCHHUS,
MIPUMEHEHHE "

3Hau€HUE B MPUPOJIE
U JKU3HU YeJIOBEKa;

Pacno3uasats c
ITOMOIIBIO
KaueCTBEHHBIX
peakuuii HOHBI

METaJIJIOB  (MarHus,
QIIOMUHUS, IIMHKA,
xKenesa, MeIH);
[InanupoBaTh u
OCYLIECTBIATH  Ha
IPaKTUKE
XUMHUYECKHE
9KCIIEPUMEHTHI,
IPOBOJIUTH
HaOIro1eHus, J1eN1aTh
BBIBO/IbI o
pe3ynbTaTam
9KCIEPUMEHTA;
CienoBathb
paBUIaM
6e30macHoit  paboThI
B J1abopaTopuu MpH

01Ipoc;
[TucbmeHHbIN
KOHTPOJIb;
IIpakTrnuecka
S pabora;

http://schoolcollection.edu.ru
/




UCII0JIb30BAHUU
XUMHUYECKON NOCY/bI
u 000py/IOBaHNUS;
[IpounsBoauts
BBIYUCIICHUS 1o
XUMHYECKUM
YPaBHEHUSM;

Hroro no pazneny:

20

Pasznen 4. Xumus u okpy:xamomas cpeaa

4.1

BemecrBa
MaTepHuaJIbl
JKM3HHU YeJI0BeKa

n
B

3

0

VYkaxure
epuos

XapakTepu3oBaTh
pOJIb XAMHHA B
pa3IUYHBIX cdepax
JIEATEIBHOCTH
JIFOJICH, OCHOBHEIE
BEIIECTBA H
MaTepHuabl,
MIPUMEHSEMbIC B
JKU3HU
COBPEMEHHOTO
YyeJIOBEKa;
OOBACHATh yCTIOBUSA
0e30I1acHOTO
HCIOJL30BaHUS
BEIIECTB u
XUMUYECKUX
peakiuii B OBITY;

YcrHbri
OIIpOC;
ITnceMeHHBIN
KOHTPOJIb;

resh.edu.ru
http://schoolcollection.edu.ru
/

Hroro no pasneny:




PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB
[TPOTPAMME

10

68




IHOYPOYHOE IINTAHUPOBAHMUE

Ne Tema ypoka KoimuecTBo

n/n 4acoB
Pasjen 1. BemecTBo U XuMu4eckune peakiun (219)

1/1 Knaccugukanus 1 HOMEHKIATypa HEOPTaHHYECKUX BEIECTB

2/2 [Tepnoanueckuit 3akoH. [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aTOMOB

3/3 [Tepromuueckwmii 3axoH. [leproaudeckas cucTeMa XUMUYIECKHX JJIEMEHTOB
. . MenneneeBa. CtpoeHue aTOMOB

4/4 XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K PA3TUYHBIM Klaccam
HEOPraHWYECKUX COCTMHEHUH, NX TeHeTHYeCKas CBS3b

5/5 CrpoeHue BeliecTBa: BUIbl XUMUYECKON CBA3H. THIIBI KPUCTAIITMYECKUX
peméToK, 3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTATUIMIECKON
peLETKN

6/6 Knaccudukanuss XUMHUYECKUX peakuuid MO pazIudHbIM MpU3HaKaMm (110
YHCIy M COCTaBY YYacTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY
3P PexTy, M0 U3IMEHEHUIO CTETICHEH OKUCIICHHSI XUMHYECKHX DJIEMEHTOB, 1O
o0paTUMOCTH, MO Y4YacTHIO KaTaiu3aropa). OK30- U DHIOTEPMUYECKUE
peaKIuu, TePMOXUMHUYECKIE YPAaBHEHUS

77 [ToHsiTHE O CKOPOCTM XUMHUYECKOW peakiuu. [loHATHE O TOMOTEHHBIX U
reTepOreHHbIX peakiusax. PakTopbl, BIUSIONIME HA CKOPOCTh XUMHYECKOMN
peakiuu

8/8 [Tonsatrue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKUX peaknusax. [lonsTue o
XMUMHYECKOM PaBHOBECHHU.

9/9 @DaxTopsl, BIUSIOLINE HA CMEIICHUE XUMUYECKOTO PaBHOBECHS

10/10 | MexaHU3M OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKINi (3JIEKTPOHHBIH
0anaHC OKHCIUTEIbHO-BOCCTAHOBUTENILHOM peakium)

11/11 | Teopus ANEKTPOJUTUYECKON JIUCCOLIMALNM. DIEKTPOIHUTHI u
HeaNIeKTposuThl. KaTtnoHsl, aHHMOHBL. MeXaHU3M IUCCOLMAIMH BEIIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKOH CBSI3U

12/12 | Crenens aucconuaryu. CUIbHBIE U Ca0bIe DIIEKTPOIHTHI

13/13 | Peakuuu HOHHOTO OOMEHa, YCIOBUS WX NpoTekaHus. VIOHHBbIC ypaBHEHHS
peakuuu

14/14 | XuMudeckue CBOWCTBA KUCIIOT B CBETE MPEACTABICHUIN 00
ANIEKTPOIUTUYECKOHN TUCCOLAINN

15/15 | XuMudeckne CBOWCTBA OCHOBaHMW B CBEeTe MpEACTaBICHHH 00
ANIEKTPOIUTUYECKOHN TUCCOLAINN

16/16 | Xumuyeckue  CBOWCTBA  COJIE B CBETe  NPEACTaBICHHUA 00

BHCKTpOHHTH‘ICCKOf/'I JUCCoMann




17/17

[TonsTue o ruaponuse coJien

18/18 | KauecTBeHHbIE peaKlMU Ha KATUOHBI M aHHOHBI

19/19 | I[IpakTuueckas padota Nel. PemieHue sKCIepUMEHTANBHBIX 337ad MO TEME
"DIeKTpoauTHYECKas qucconuanus’

20/20 | Ypox 0000I1eH s 1 CHCTeMaTH3alluy 3HAaHUH

21/21 | Ypok KOHTPOJIsI 3HAHHUH
Paznen 2. HemeTaynibl U X cOeIMHEHUS (31uv)

22/1 | OOmiast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB 3THX
JIIEMEHTOB, XapaKkTepHBbIE Ui HHUX CTerneHu okucieHus. CTpoeHune W
¢u3nveckue CBOMCTBA TPOCTHIX BEHIECTB — TaJOr€HOB. XHMHUYECKHE
CBOICTBA Ha MpHUMeEpE XJI0pa (B3aMMOACHCTBHE C METAJUIaMH, HEMETaJJIaMH,
IeJI0YaMH )

23/2 | XmopoBogopoa. ConsiHass KHCIOTa, XHMHYECKHE CBOWCTBA, TMOJyYCHHE,
npuMeHeHne. KadecTBeHHasT peakius Ha XJIOPUA-HOHBI

24/3 | ®usmMoNoruuecKoe JICHCTBUE XJIOpa M XJIOPOBOJOPOJa Ha OPraHU3M
JenoBeka. BaxHene XJI0pHIbl U MX HAX0XKICHUE B TIPHPOJIE

25/4 | [Ipaktuueckas pabora Ne2. IMosjyueHHe COJSTHOW KHCIOTHI, M3ydeHHE e
CBONCTB

26/5 | Pemrenue 3a1a4 Ha BHIYMCIICHUS 110 YPABHEHUAM XUMUYECKUX PEAKIIHMMA, €CITH
OJIMH peareHT JaH B U30BITKE

27/6 | O6mias xapaktepucTuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB JTHX D3JIEMEHTOB, XapaKTEpHBIC IJIi HUX CTCIEHU OKHCIICHHS.
CtpoeHrie U U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB - KHCIOPOJA M CEPHI.
AmtoTponHbie MOIU(MUKAIIUN KUCIOpOJa M Cepbl. XMMHUYECKHE CBONCTBA
cepsl

28/7 | CepoBomopos, cTpoeHue, (U3NIECKHEe U XUMHUYCCKHE CBOMCTBA

29/8 | Okcupl cepbl Kak MPEACTABUTEIH KUCIOTHBIX OKCHI0B. CepHUCTAs KUCIOTA

30/9 |Cepnas xkucimora, (HU3MYECKHE M XHMHUYCCKHE CBOMCTBa (00IIme Kak
MPEJICTaBUTEINIS Kilacca KUCIOT W crenuduueckue), npuMeHeHue. Comu
CEpHOI KUCJIOTHI, KAUECTBCHHAsI PEaKIIUs Ha CYIb(aT-uoH

31/10 | XumuuecKHe peakiuH, JIeKallie B OCHOBE IPOMBIIUIEHHOTO CIoco0a
MOJIyYCHUsI CEPHOW KHCIOTHL. PellieHne 3amad Ha Hax0XJICHHE MacCOBOM
JIOJTM BBIXO0/Ia TIPOJIyKTa PEaKIIUU

32/11 | HaxoxnaeHue cepbl U €€ COCIMHECHHUI B Mpupojie. XUMHYESCKOE 3arps3HeHUE
OKpYXKarollel cpeibl COeAUHEHUSIMH cepbl (KUCIOTHBIE I0K/H, 3arpsi3HEHHUE
BO3/yXa ¥ BOJJOEMOB), CIIOCOOBI €T0 MPEOTBPALICHHUS

33/12 | O6uiasi xapakTeprcTHKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS

aTOMOB ATHX DJIEMEHTOB, XapaKTEpHbIE I HUX CTEIIEHU OKUCIECHMS. A3OT,
pacrpocTpaHeHre B Hpupoie, (usnyeckue M XUMHYECKHE CBOWCTBA.
KpyrosopoT a3ora B npupojie




34/13

AmMuak, ero (Qu3MUeCKMe M XHMHYECKHE CBOWCTBA, IOJIydCHHUE U
npuMenenne. Conu aMMOHUS, MX (U3NYECKHE U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KadyecTBeHHas peakliyst HA HOHbI aMMOHHUS

35/14

[Tpaktuyeckas padora Ne3. Ilosyyenne amMmmMHaKa, U3y4eHHE €ro CBOHCTB

36/15

A3oTHas kuciora, e€ (U3NYECKUe M XMMUYECKHE CBOMCTBa (00IIME Kak
MIPEJCTaBUTEIS Klacca KUCIIOT U cnenupudeckue). Hurpats

37/16

Hcnonb3oBaHuEe HUTPATOB M COJIEH aMMOHHUSI B Kauye€CTBE MUHEPAJIbHBIX
ynoOpeHnii. XuMHU4ecKoe 3arpsi3HeHNEe OKPYKAIOIIEH Cpeabl COSANMHEHUSIMH
a30Ta (KMCIOTHBIE JI0K]U, 3arpsI3HEHNE BO3/yXa, TOUYBbI U BOJOEMOB)

38/17

®docdop, amnorponHsie Moaupukanuu pocdopa, puzndeckre U XUMHUUECKHE
CBOMCTBA

39/18

Oxkcun docdopa(V) u dochopnas kuciora, GuU3MUECKHE U XUMHUUECKHE
CBOICTBa, mosiyueHue. KauectBennas peakuust Ha pocaT-MOHbI

40/19

Ucnonb3oBanue ¢dochaTtoB B KauecTBE MHUHEPAIbHBIX  yIOOpEHUIl.
3arpsi3HEeHHEe TPUPOIHBIX BOA0EMOB (pocharamu

41/20

VYrnepon, amwioTporHble MOAUGUKAIIMK, pPacHpOCTpaHEHHWE B MPHUPOJE,
(dbu3mvecKkue U XUMHYeCcKre cBoicTBa. Ancopomus. Kpyrosopot yrieposaa B
pupoie

42/21

Oxcuapl — yraepoda, uX  (QuU3NYECKMEe U XHMUYECKHME  CBOICTBa,
¢bu3nosornyecKoe JICHCTBHE HA JKUBBIE OpPraHW3MbI, TOJIy4YCHHUE U
NpUMEHEHHE. OKOJIOTUYECKHE TPOOJIEeMbl, CBSI3aHHBIE C  OKCHJIOM
yrinepoaa(IV); runore3a TI00aIbHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIN

abdexT

43/22

VYroyibHasE KUCIOTa U €€ CONM, UX (PU3NYECKHEe U XUMHYECKHUE CBOMCTBA,
MoJyYeHUe W TNpuMeHeHHe. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIWUIMHE, IPOMBIIIJIECHHOCTH,
CEIbCKOM XO3SHUCTBE

44/23

[IpakTtnueckas padora Ne4. Ilomydenue yriekucioro raza. KadectBeHHas
peaxiusi Ha KapOOHAT-UOH

45/24

HepBOHa‘{aJ'IBHBIe MOHATHS 00 OpraHN4eCKUX BEIICCTBAX KAK O COCIUHCHUAX
yriepoaa: 0COOEHHOCTH cOCTaBa U CTPOCHUA

46/25

ITouaTtue o OMOJIOTMYECKH BaKHBIX BCHICCTBAX: XHUPaAX, 6CJ'IK8.X, yrieBoaax.
MaTepI/IaJ'ILHOG CAUMHCTBO OPraHNM4YCCKHUX U HCOPraHU4CCKUX COCJIMHEHU

47/26

erMHHﬁ, €ro (1)I/I3I/I‘IGCKI/IG n XHUMHWYCCKHUC CBOﬁCTBa, MOJIYYCHUC U
IIPUMCHCHUC B 3JICKTPOHUKE. COCI[I/IHCHI/IH KpEMHHA B IIPUPOJIC

48/27

Oo6mue mpeacraBneHusi 06 okcuae kpemMHUs(IV) u KpeMHHEBON KHCIOTE.
CunukaTsl, UX UCIMOJIb30BaHKE B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH

49/28

Baxueiiue CTPOUTCIIbHBIC MAaTCpHUAJIbl: KECPAMHKA, CTCKIIO, HEMCHT, 6CTOH,
JKee300€TOH. HpO6J'ICMBI 0C30IMaCHOTO  HCIOJIb30BAHUS CTPOUTCIILHBIX
MaTepuajioB B IMOBCEOHEBHOM KU3HU

50/29

HpaKTI/I‘{eCKaH pa60Ta Ne 5. Pemenue OKCHICPUMCHTAJIbHBIX 3a/]a4 IO TEMC




«Baxuenme HeMeTaJUIBI U UX COSTUHEHUS))

51/30

Ypok 00001IeHNS U CUCTEeMATU3AINH 3HAHUI

52/31

YPOK KOHTPOJIS 3HAHUN

Pazgen 3. Merasjibl M HX COeIUHEHUS

(164)

53/1

O6Hla$I XapaKTCpUCTUKa XUMHUYCCKUX JBJICMCHTOB — MCTAIJIOB Ha
OCHOBaHHUM HX IIOJIOKCHUSA B HGpHOI{H‘-I@CKOfI CHUCTEME XHUMHUUYCCKUX
anemenToB JI. I. MenneneeBa u crpoeHusi atroMoB. CTpOoeHHE METaUIOB.
Meramnmyeckas CBI3b M MeTaJJIMIecKas KpUCTATINIMICCKaA peméTKa

54/2

DNEeKTPOXUMHUYECKUN  psAJl  HanpsoKeHW  MetauioB.  Dusnueckue U
XUMUYECKHE CBOMCTBA MeTaJI0B. O0IIIHE CrTOCOObI TIOJIYYeHUSI METAJLIIOB

55/3

Ilonsatue o KOppO3rHu METAJIJIOB U OCHOBHBLIC CIT0COOBI 3al0UTBI OT KOPPO3UHU

56/4

Crnnasel (cTalsib, 4yryH, JIOPAJIOMUHUNA, OpOH3a), UX MPUMEHEHHE B OBITY U
MIPOMBIIITIEHHOCTH

57/5

[[enounsle MeTayubl. [lotoxkeHne B MEPUOANUECKON CHCTEME XHMHUYECKUX
anementoB [l. . MenaeneeBa, ctpoenre atoMoB. HaxoxaeHue B mpHupo/Ie.
dusndeckue W XUMHYECKHE CBOWMCTBA (Ha TpHUMEPE HATPUS M Kaus).
OKcuabl U TUIPOKCUIBI HATpHsI U Kaymsl. [IppMeHeHne menouHbIX MeTaioB
1 UX COeTUHEHNH

58/6

[IlennoyHO3eMENBHBIE METAJIBI MarHuid W KaJbLMH, CTPOCHUE AaTOMOB.
[TosmoxeHne B MEPUOIUYECKON CHUCTEME XUMHUYECKHMX »dieMeHToB [I. U.
MenneneeBa. Haxoxaenue B mnpupone. Du3nyecKue U XHUMHUYECKHUE
cBolicTBa. Baxkneimme coeqHeHUS KablUs (OKCUT, TUIPOKCH]I, COJIN)

59/7

Pemrenue 3a1a4 Ha BRIYUCIICHUS 110 YPABHEHUSM XUMUUYECKUX PEAKIIAN, €CITN
OJIMH U3 PEareHTOB JIaH B U30BITKE WJIM COJACPKUT MPUMECH; MACCOBOM JOJN
BBIX0/1a ITPOJIYKTa PEAKIIUN

60/8

XKécTkocTh BOMBI M cIOCOOBI €€ ycTpaHeHus. BeruncieHus o ypaBHEHUAM
XMMHYECKUX pEeaKIHil, ecliu OJMH M3 PEeareHTOB JaH B BHUJAE BOJHOTO
pacTBOpa C U3BECTHOM MAaCCOBOM J0JIeH

61/9

[TpakTrueckas padota Ne6. JKECTKOCTh BOJBI U METOBI €€ YCTpaHCHUS

62/10

Amomunuii. [lomokeHne B NEPUOAMYECKOM CHUCTEME XHUMHUUYECKUX
anemeHTOB /JI. 1. MenneneeBa, crpoenue atoma. HaxoxxaeHne B TpUpOJIE.
dusnyeckue M XMMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBAa OKCHIA W
TUIPOKCHUIA

63/11

Keneszo. IlosioxkeHne B MEPUOAMYECKONM CHUCTEME XHMHYECKHX 3JIEMEHTOB
J. . Menpaeneea, ctpoeane aroma. Haxoxenue B nmpupoae. Ousndeckue
U XUMHUYECKHE CBOMCTBA

64/12

Oxcunpl, ruapokcusl u conu xxenesa(ll) u sxeneza(Ill)

65/13

HpaKTI/IqCCKaH pa60Ta Ne 7. Pemenue OKCHICPUMCHTAJIbHBIX 3a/]da4 IO TEMC
«BakHeumnne MeTaljIbl U UX COCTUHEHUS

66/14

Hosgie MaTepurajibl U TCXHOJIOTUH. BemecrBa u MaTcpHaJibl B IIOBCEJHEBHOM
JKM3HM 4eaoBeKa. XUMHUS U 3A0POBLE. be3omacHoe ucnoap30BaHNE BEIIECTB




U XUMHYECKUX peaKLuil B ObITY

67/15 | [IpupoaHbie MCTOYHHUKU YIICBOJOPOJIOB (YroJib, MPHUPOIHBIA Ta3, HE(TH)
MPOIYKTHI MX IepepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

68/16 | OCHOBBI ~ DKOJIOTMYECKOW  TPaMOTHOCTH. XHMMHUYECKOE  3arpsi3HCHUE
OKpYXKAloIIeH CpeJbl, MPENeNIbHO OMyCTUMAasi KOHIIEHTPALUs BEUIECTB -
[TAK). Pons XuMu# B pelIeHUN 3KOJIOTHYECKHUX MPoOIeM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJMYECKOE OBECHEUEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

Xumus. 9 knace/Pymsurtuc I'.E., ®enpaman @.I'., AkiimonepHoe 00111ecTBO
«3marenscTBO «IIpocBenienney;:

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJISA

H.H. I'apa. Xumus. Ypoku 9 kinacc. A.M. Papenxnii Jlugakruaeckuii Mmarepuai. XuMust
8-9 xi. M.: IIpocemienue, 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1. http://www.alhimik.ru [IpeactaBnensl pyOpHKU: COBETHI A0UTYPUCHTY, YUUTEIIIO
XUMUH, CIIPABOYHUK (OYeHB OOJIbIIas MOAO0PKa TaOIHI] M CITPABOYHBIX MaTEpUAJIOB),
BeceJas XMMHUs, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX UCTOPHUECKUX
CBEJICHU).

2. http://www.hij.ru XypHan «XuMus 1 )KU3HBY» MOHATHO U 3aHUMATEILHO PACCKa3bIBACT
000 BceM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexkrponHslit )KypHaT «XUMUKHA 1
XHMHS», B KOTOPOM IPEJICTABICHO MHOKECTBO ONBITOB 10 XUMHWH, 3aHUMATEIIbHOM
UH(POPMAIINH, TIO3BOJISIONICH YBIICUh YYCHHKOB SKCIICPUMEHTAILHOM YacThIO MPEeIMETa.
4. http://c-books.narod.ru BceBo3morkHast TuTepaTypa 1mo XUMHUH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTEILCTBO YUCOHOM TNTEPATYPHI.
HoOBWHKYM Hay4YHO- MOMYJISIPHBIX M 3aHUMATEIBHBIX KHUT 10 XUMHH.

6. http://1september.ru XKypnan ans yauresneit 1 He TonbKko. bosbioe konnuecTBo padot
YYEHUKOB, B TOM YHUCJIC U HCCIICIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuiil MKOIBHBIN TOPTAI CO
CCBUIKaMH Ha 00pa30BaTeJIbHBIC CAUThI IO XUMHH.

8. www.periodictable.ru COOpHHK cTaTeil 0 XUMUYECKUX dIIEMEHTaX,
WJLTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM

9. resh.edu.ru

MATEPUAJILHO-TEXHUYECKOE OBECHEYEHHME OBPA30OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPYJOBAHHUE

Kommuekt Tabnun. Monenu KpUCTaUIMYECKHX PEIETOK.




OBOPYJOBAHME JIJ151 IPOBEJEHUS JIABOPATOPHBIX, MPAKTUYECKHUX PABOT,
JEMOHCTPALMIA

Komneknun «Bonoknay, «Kayuyk», « TormuBo», «Metamis», UyryH u cTaib,
CTPOUTENBHBIX MAaTEPUAJIOB, IPOMBIIIJIEHHBIX 00pa310B TKaHEH U HUTOK, Habop
TpadapeTroB Mozenell aToMOB, KOMIUIEKT NOPTPETOB BBAAIOIINUXCS YUEHBIX-XUMHUKOB,
puOOPHI JIs OJyYEHHUs ra30B, IpUOOp Ui HarpeBaHus MPOOUPOK, KOJIObI, KoJIOa
MepHasi, IpOOUPKHU, BECHI TEXHUYECKUE C PA3HOBECAMHU, FOpEJIKa CIUPTOBAs, AepKaTellb
JUIA IPOOUPOK, JIOKEUKA HKeJie3Hast sl COKUTaHUs BEIEeCTB, NaloyKa CTEKIISTHHA,
puOOp IS ONBITOB 110 XUMHUHU C 3J1. TOKOM, IITATUB JUIsl IPOOUPOK, IITATHUB
1a00paTOPHBIN, MBI TUTE€IbHBIE, BOPOHKA CTEKJISIHHAS, CTAKaHbI, LIUJIUHAP
M3MEpUTENbHBIN, YalllKa BeIapUTeNbHAs (papdopoBas, MpeAMETHBIE CTEKIA, BOPOHKA
KarnesnpHas mapooOpa3Hasi, CTyIKa ¢ IECTUKOM, KpUCTAINIM3allMOHHAas Jaia, Oymara
¢unabTpOoBaIbHAs, HAOOPHI MHAUKATOPOB, MPOOKH PE3UHOBBIE, CTEKISTHHBIE TPYOKH.
HabGops! peakTuBOB.

Komnerorep, npoektop, Habopel CD IHUCKOB 1O TEMaM.
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