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HOACHUTEJIBHASA 3AIIMCKA

CoryacHO cBOEMYy Ha3HAYCHHIO TIPUMEpPHAs pabodas mporpamMma SBISICTCS
OPUEHTHUPOM JIJIi COCTaBJEHUS pPabO4YMX aBTOPCKUX NIPOrpaMMm: OHA Jaér
IPE/ICTaBIICHUE O IIEJIAX, OOIIeH CTpaTeruu OO0y4YeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOydJaronmxcsi Cpe/ICTBaMH y4eOHOro TpenMeTa «XHUMHs; YCTaHABIMBAET
00s3aTeIbHOE TIPEAMETHOE COJIEpKAHUE, MPETyCMaTPUBACT paclpe/iesieHue ero
M0 KJIaccaM M CTPYKTYpHUPOBAHHUE €ro MO pasjiesiaM U TeMaM Kypca, Ompenesnser
KOJMYECTBEHHbIE W KAaueCTBEHHbIE XapaKTEPUCTUKH COJCpKaHUSA, JaéT
IpUMEPHOE pachpeiesieHue y4eOHbIX YacoB 110 TEMAaTUYECKUM pa3ziesiaM Kypca U
peKOMEHIyeMyl0 (TMTPUMEPHYIO) TOCIECIOBATEIHPHOCTh WX HM3YyYCHHUS C YYETOM
MEXIIPEAMETHBIX ¥ BHYTPHIPEIMETHBIX CBS3EH, JIOTMKHA Y4eOHOTO MpoIriecca,
BO3PACTHBIX OCOOCHHOCTEH O0YYaIONMIUXCs; ONMPEALISICT BO3MOKHOCTH TIpeIMeTa
UL peanu3ani  TpeOOBaHWUM K  pe3ynbTaTaM  OCBOCHHS ~ OCHOBHOM
o0pa3oBaTeIbHONM TpOrpaMMbl HAa YPOBHE OCHOBHOI'O O0OIIero oOpa3oBaHus, a
Takke TpeOOBaHUU K pe3yJibTaTaM OOYYCHHS XUMUW Ha YPOBHE IEeH N3ydeHUS
peIMeTa U OCHOBHBIX BHUJIOB yueOHO-TIO3HABATEIHHOM NESITEIbHOCTH/ YI€OHBIX
NEeWCTBUI YUCHHKA 110 OCBOSHUIO YUeOHOTO COAEP KaHUSI.

OBIIAS XAPAKTEPUCTHUKA YYEBHOTI'O ITPE/IMETA «XUMMWS»

Bxuan yae6HOTO mpenmera «XuMHES» B JTOCTHKCHHE IIeJIe OCHOBHOTO OOIIEro
oOpa3oBaHusi OOYCIIOBJIEH BO MHOTOM 3HAUYE€HHEM XHWMHUYECKONW HAayKd B TO3HAHUU
3aKOHOB MPHUPOJIbI, B Pa3BUTUHU MPOU3BOJIUTEIBHBIX CHJI OOIIECTBA M CO3/JaHUHM HOBOH
0a3bl MaTePUATBHON KYJIBTYPHI.

XuUMHS KaK dJIEMEHT CHCTEMBl E€CTECTBEHHBIX HAyK paclpoCTpaHWiIa CBOE
BIIUSIHUE HA BCE 00JIACTH YETIOBEYECKOTO CYIIIECTBOBAHMS, 3a/1a1a HOBOE BUICHUE MUPA,
CTaJla HEOThEMJICMbIM KOMIIOHEHTOM MHPOBOHW KYJIBTYpbI, HEOOXOJUMBIM YCIOBHEM
’KH3HHU OOIIeCTBa:

® 3HAHHE XUMUU CIY)KHT OCHOBOM JUIsl (JOPMUPOBAHMSI MEPOBO33PEHUS YEIIOBEKA, €r0
MIPEICTABIICHUI O MaTePUAIBHOM ENHCTBE MHUPA;

® BAKHYIO  pOJIb  UrpaloT  (GopMHpyeMble  XMUMHEH  TNPEACTABICHUS O
B3aMMOITPEBPAILICHUSX SHEPTUU U 00 SBOJIFOIIUU BEUIECTB B IIPUPOJIC; COBPEMEHHAs
XUMHS HAlpaBJICHa HAa PEIIEHUE TIIOOATBHBIX MPOOJIEeM YCTOWYUBOTO Pa3BUTHUS



YeJIOBEUYEeCTBA — CBhIPbEBOM, DHEPreTUYECKOM, NHUIIEBOM U JKOJIOTHYECKON

0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHUSI.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus XMMHUH B KM3HU OOIIECTBA CYIIECTBEHHO
MOBBICKJIACH POJIb XUMHUUECKOTO 0Opa3zoBaHus. B miane coruann3anuv OHO SIBJISIETCS
OJIHUM U3 YCIOBUH (OpMHUpPOBAaHMSA HHTEIVIEKTA JHUYHOCTH W TapMOHUYHOIO €
pazButus. COBpPEMEHHOMY UYEJOBEKY XHUMHYECKHE 3HAHUS HEOOXOIUMBI  JIJIst
npuoOpeTeHusi OOIIEKYJIbTYPHOTO YPOBHS, IO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B
COLIMyME U OTBETCTBEHHO Yy4YacTBOBAaTh B MHOr0OOpa3HOM KH3HU 0OIecTBa, IS
OCO3HAHUS BaXXHOCTH PAa3yMHOI'0 OT HOIIEHUS K CBOEMY 3J0POBBIO U 3[I0POBBIO APYTHUX,
K OKPYXKAIOLIEW NPUPOJHON Cpeje, g PaMOTHOTO MOBEICHUS MPHU HCIOJIb30BAHUU
Pa3IUYHBIX MAaTEPUAIOB U XUMUYECKHUX BEIIECTB B MOBCEIHEBHON KU3HU. XUMUUYECKOE
o0Opa3oBaHUE B OCHOBHOM IIIKOJIE SIBJII€TCA 0A30BBIM O OTHOIICHUIO K CUCTEME OOIIETO
XuMH4eckoro oOpa3zoBanusa. [lodToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peanu3yeT MNpHUCYIIUE OO0IIeMy XHUMHUYECKOMY OOpa30BaHUIO KIIIOYEBHIE IIEHHOCTH,
KOTOpbIE  OTpPaXalT TOCYJapCTBEHHbIC, OOIECTBEHHbIE ¥  HHIWBHYyaJIbHbBIE
MOTpEeOHOCTU. DTUM  OMpeNeNsieTcsl CYIIHOCTh OOIel cTpaTerud  OOydYeHus,
BOCIIUTAHUS U Pa3BUTHS OOYUAIOIIUXCS CPEICTBAMHU YUEOHOTO MpeaMeTa « X UMHUSI.

N3yuenne npeamera:

1) cocoGcTBYeT peanu3aliid BO3MOXKHOCTEH i caMOpa3BUTHS U (POPMUPOBAHMUS
KYJIbTYPBI JUYHOCTH, €€ 001Iel U GyHKIIMOHAILHON TPaMOTHOCTH;

2) BHOCUT BKJIaJ B (QOPMUPOBAHHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEM
MOJPOCTKOB,  HABBIKOB  HMX  CaMOCTOSTENbHOM  y4eOHOW  JesTeNbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCJIENIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MPO(HECCHOHABHON EATeTbHOCTH;

3) 3HAaKOMUT cO crienu(PUKON HAYYHOTO MBIILICHHUS, 3aKJIaIbIBAET OCHOBHI I[EJIOCTHOTO
B3IUI/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM STallOM B
(hopMHUPOBaHUY €CTECTBEHHO-HAYUYHON IPAMOTHOCTH TOJPOCTKOB;

4) ciocoOCcTBYET (OPMHUPOBAHUIO [IEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TIPUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJAJ B 3KOJOTHYECKOE
o0pa3zoBaHUE IIKOJILHUKOB.

HasBannble HampaBieHUs B OOy4YEeHUMM XHMMHH OOECHEYMBAIOTCS CIEHUPHUKOIM
COZEpXKaHUS TPeAMETa, KOTOPBIM SBISETCS TMEAArOruv4ecKd  aJdanTHPOBAHHBIM
oTpakeHreM 0a30BOM HAyKU XMMHH Ha ompenenéHHoM dtane e€ pa3Butus. Kypc xumuu
OCHOBHOMU HIKOJIbI OPUEHTHUPOBAH HA OCBOCHHE 00YYAIONTUMUCS OCHOB HEOPTaHUYECKOMH
XUMUU ¥ HEKOTOPBIX TOHSATUNU W CBEAEHUN 00 OTIENBHBIX OOBEKTaX OPraHUYECKOMN
XUMUHU.

CrpykTypa conepkanus mpeamera chopMHpOBaHA Ha OCHOBE CHCTEMHOTO
nmoaxoaa K ero wusydeHuto. ConepkaHue CKIAIbIBAETCSA W3 CHUCTEMbI TMOHATHH O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUH O XUMUYECKON peakiuu. O6e
3TU CUCTEMbI CTPYKTYPHO OPraHU30BAHBI [0 MPUHIHUITY MOCIEI0BATEIHLHOTO PA3BUTHS
3HAHUW Ha OCHOBE TEOPETHUECKUX TNPEACTABICHUN pPa3HOrO YPOBHS: aTOMHO-
MOJICKYJISIPHOTO YU€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS, ypoBHs [lepuoanueckoro
3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU, YUEHHUS O CTPOEHUH aTOMa U
XUMHUYECKOU CBSI3U, U MPEICTABICHUN 00 3JEKTPOTUTHIECCKON TUCCOIMAIINY BEIIECTB B
pactBopax. TeopeTrnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIUPHUYECCKU
MOJTYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JPYroMYy, BBITIONHSS (YHKIIMM OOBSICHEHHS W TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHSI U BO3MOXHOCTEH MPAKTUYECKOTO NPUMEHEHUS W IOJYYEHUS H3Y4aeMbIX
BEILECTB.



Takass opraHuzanus CcoOAepXKaHUS Kypca CIOCOOCTBYET MpPEACTaBICHUIO
XMMHUYECKOW COCTaBJISIFOLIECH HAayYHOW KAPTUHBI MHUpPa B JIOTUKE €€ CHUCTEMHOU
npupojibl. TeM cambiM 0O0ecriedyrBaeTCsi BO3MOKHOCTb (POPMHUPOBAHUS Y O0YUAIOIIUXCS
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJAM IO3HaHUs B Hayke. BaxHo
TaKX€ 3aMETUTh, YTO OCBOEHHUE COJEPKAHUS Kypca IPOUCXOAUT C IMPUBICYECHUEM
3HAHUM U3 paHee U3YYEHHBIX KypcoB: «Okpyxkaroumii Mup», «bruonorus. 5S—7 Kiacchbh»
n «Pusuka. 7 K1acey.

HEJIM U3YYEHUA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBineHHIO  NEpBOCTENIEHHOW  3HAYMMOCTH  IIPU  peaau3anuu
oOpa3oBaTeNbHBIX  (QYHKIUH  mpeaMera  «XUMHUS»  TPAJAULHUOHHO  OTHOCST
dbopMupoBaHHE 3HAHUN OCHOB XHMHYECKOW HayKHM Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKOW JEeATENbHOCTH 4YeJOBEKa M Kak OJHOro W3
KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajaya NpeaMeTa COCTOMT B (opMHUpOBaHUU
CUCTeMbl XHMHYECKMX 3HAaHMA — BaXXHEHMMX (HaKTOB, TIOHSTHI, 3aKOHOB U
TEOPETHUUECKUX TMOJOKEHUH, TOCTYIMHBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa,
A3bIKa HAyKH, 3HAHUW O HayYHBIX METOJAX U3yUYEHHUS BEIIECTB U XMMHUUYECKUX PEaKIHi,
a TaKke B OPMUPOBAHUH U PA3BUTHH YMEHUN U CIIOCOOOB IEATEILHOCTH, CBSI3aHHBIX C
TUIAHUPOBAHUEM, HAONIOJACHHEM U TMPOBEJCHUEM XHUMHUYECKOTO OSKCIEPUMEHTa,
coOmoieHreM MpaBui 0Oe30macHOro oOpalieHHs ¢ BEIIeCTBaMU B IOBCEIHEBHOM
KU3HU.

Hapsimy ¢ »Tum 1ienu wu3ydeHus MpeaMera B NPOrpaMMe YTOYHEHBI U
CKOPpPEKTUPOBaHbl C YYETOM HOBBIX NPUOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpazoBanusi. CeronHsa B 00pa3oBaHMM 0COO0 3HAUMMOM MPHU3HAETCS HANPABICHHOCTh
oOy4yeHHsI Ha pa3BUTUE M CaMOpPa3BUTHE JMYHOCTH, (POpMHpOBaHHME €€ WHTEIICKTa U
obmel KyapTypbl. OOyueHHEe YMEHHIO YYUThCS W IIPOJIOJDKATh CBOE oOpasoBaHHE
CaMOCTOSITEIbHO CTAHOBUTCS OJJHOW M3 BaXKHEUIIUX (PYHKIMI y4eOHbBIX MPEAMETOB.

B cBsA3M ¢ 3TUM npu M3ydeHHHU MpeaMeTa B OCHOBHOHM ILIKOJIE JTOMUHHUPYIOIIEE
3Ha4YeHHEe MPUOOpENN TaKue 1eJH, KaK:

e (QopmHupoBaHME  HHTEJUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO PELICHUH,
CHOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

® HANpaBJICHHOCTb OOYYEHHS Ha CHUCTEMAaTHYECKOe NPUOOIICHHE YydJaluxcs K
CaMOCTOSITEIbHONM ~ MO3HABAaTEJIbHOW  JEATENbHOCTH, HAYYHBIM  METOJam
Mo3HaHus, (GOPMUPYIOIIMM MOTUBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

e oOecrieueHUE YCJIOBHM, CIIOCOOCTBYIOMIMX MPHOOPETCHUIO OO0YyJarOIIMMHUCS
OTbITa Pa3HOOOPA3HOI AESITETHLHOCTH, MO3HAHUS U CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIINI), UMEIOUIMX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3TUYHbBIX BUJIOB ACSITEIbHOCTH;

e (opMupoBaHHE YMEHHI OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYXKAIOIIETO0 MUpPA
Ha OCHOBAaHUU 3HAHWUU U OMBITA, OJIYYEHHBIX ITPH U3yUYEHUU XUMHUH;

e (dopmupoBaHue y OO0yyarolUMXCsl T'YMAaHUCTUYECKUX OTHOILIEHUM, MOHUMaHUs
LEHHOCTH XMMUYECKUX 3HAHUN JIJIS1 BBIPAOOTKHU SKOJIOTMYECKH 11e1eco00pa3Horo
MOBEAICHUSI B OBITY M TPYAOBOM JEATEIBHOCTU B LENSAX COXPAHEHMSI CBOETO
3I0POBBS U OKPY’KAOLIEH IPUPOJHON CPENBL;

® pa3BUTHE MOTHBAMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHWIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAMPABICHHOCTH JAJIbHEUIIETO
o0Oy4eHwusl.



MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme obmero odpazoBanus «XUMHs» MPU3HAHA 00S3aTEIbHBIM y4EOHBIM
IpeIMETOM, KOTOPBIA BXOAMUT B COCTaB MpeaMeTHoW obnactu «EcTecTBeHHO-Hay4HbIE
IPEAMETBD.

VY4ebupIM TuTaHOM Ha e€ m3yuyeHume oTBeneHo 170 yueOnbIx wacoB: 1 wac B 7
KJjlacce, 1o 2 4 B HeZlento B 8 u 9 kiiaccax COOTBETCTBEHHO.

Jlnst xaxaoro kKiacca MPeIyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOpOe
MOXET OBITh MCIOJb30BAHO YYAaCTHUKaMHU OOpa30BaTENIBHOIO IIpoliecca B IENAX
dbopmMupoBaHusT BapUATUBHOW COCTABIISIONICH COJEpXKAHUA KOHKPETHOW paboueit
nporpammebl. [Ipu 3TOM oOsi3aTenbHas (MHBapHAHTHAS) 4acTh COJAEpkKAHUS MpeaMeTa,
YCTaHOBJICHHAs] TMPUMEPHONW paboyell mporpaMmol, U BpeMs,, OTBOJUMOE Ha €&
U3Y4YEeHHE, JOJKHBI OBITh COXPAHEHBI TOJIHOCTHIO.

B cTrpykrype mnpumepHoit pabouell mporpamMmbl HapsSAy C IOSCHUTEIHHOM
3alMCKOM BBIJEJIECHBI CIEAYIOUIUE PA3AEIbL:

e [UIaHHpPYEMbIE pe3yJbTaThl OCBOEHUs Yy4yeOHOro mpeaMera «XUMUSD» —
JUYHOCTHBIE, METANPEIMETHBIE, TPEMETHBIE;

e cojepkaHue yueOHOTo mpeaMera «XUMHs 10 ToaM 00yUYeHUS;

® [PUMEpPHOE TEMAaTUYECKOE IUIAHUPOBAHHE, B  KOTOPOM  JIETATIM3UPOBAHO
COZIepXKaHNE KaXJI0W KOHKPETHOM TEMBbl, YKa3aHbl KOJIMYECTBO YaCOB, OTBOJUMBIX
Ha €€ W3yyeHuWe, U OCHOBHBbIE BHJAbl Y4eOHOH JEATENBHOCTH Y4YEHHUKAa,
dbopMupyemble TpU U3YYCHHH TEMbI, MPHUBEACH TMEpPeuYeHb JIEMOHCTpAIHii,
BBIMOJIHAEMbIX YUHMTEIEM, U MepeuYeHb PEKOMEHIYeMbIX JIAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX PAOOT, BHIMOIHAEMBIX yYaIIIMUCS.

COAEP/KAHUE YYEBHOI'O ITPEIMETA «XUMMUS»:
7 kaacce:

I'naa |. Xumus B ueHTpe ecrectBo3nanus (11yacon)

XHuMHA KaK 4acTh ecrecTBO3HaHud. [Ipexmer xumuu

XUMHSI — 4YacTh €CTECTBO3HAHUs. B3aMOOTHOILIEHUS YEJIOBEKA U OKPYKAIOLIEr0 MUpA.
[Ipenmer xumun. Gusnyeckue Tena u Bemecta. CBolcTBa BemecTB. [[puMeHeHre BenecTs Ha
OCHOBE UX CBOMCTB.

Haﬁ.mozlem/le N IKCIIEPUMEHT KaK METO/AbI U3YYCHHUHA €CTECCTBOZHAHUA U XUMHUHU

Habntonenne Kak OCHOBHOM METOJ TMO3HAHUS OKPYXKAIOIIEro MHUpa. YCIOBUS
npoBeieHuss HaOmoneHus. I'mnoreza. DOxcmepumeHT. BoiBon.  CrpoeHue  miaMmeHwu.
JlaGopaTopust u 000pyIOBaHHE.

MopaenupoBaHnue

Mopnens, monenupoBaHue. OcCOOEHHOCTH MOAENUPOBaHUA B reorpaduu, QGU3MKe,
ouomornn. Moaenu B Owosornu. Mymspku. Monenu B Qusuke. DaexktpodopHas MaliuHa.
leorpadmueckue monenu. XUMUYECKHE MOJAETH: TpEeaMETHbIe (MOIENU aToMa, MOJEKYII,
XUMAYECKHX ¥ TPOMBIIUICHHBIX IPOU3BOJICTB), 3HAKOBBIC, WM CHMBOJBHBIC (CHMBOIIBI
AJIEMEHTOB, (POPMYJIBI BELIECTB, YPABHEHUS PEaKIil).

XuMu4yeckue 3HAKU H GOpMyJIbI



XWMHYECKUH DJIEMEHT. XHMHYeCKue 3Haku. HMx o0o3HaueHue, NPOU3HOIICHHUE.
Xumuueckue ¢Gopmyasl BemiectB. IIpocteie M ciiokHble BemiecTBa. MHIEKCH u - Ko-
3¢ ¢unmenTsl. KauecTBEHHBIN U KOJTMYECTBEHHBIN COCTAB BEILIECTBA.

Xumus u pusuka

YHUBEpPCAIBHBIN XapakTep IOJOKCHUN MOJIEKYIAPHO-KUHETUYECKON Teopuu. IloHsaTus
«aTtom», «MoJieKyna», non». CtpoeHue BeniecTBa. KpUCTaluMuecKkoe COCTOSHHME BELIECTBA.
Kpucrannuueckue pemetku TBepabix BemectB. Juddysus. bpoyHockoe neuxenue. Bere-
CTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ArperaTm,Ie COCTOAAHUA BeIIECTB

[TonsTHe 00 arperaTHOM COCTOSHUM BemiecTBa. DU3HUECKHe U XUMHUYCCKHUE SBICHHS.
I"a3000pa3nble, )XUAKUE U TBEpAbIC BenlecTBa. AMOPQHBIC BEIIECTRA.

Xumus u reorpadus

Crpoenne 3emnu: siipo, MaHTus, Kopa. Jlurocdepa. MuHepanbl ¥ TOpHBIE TOPOIBI.
Marmaruueckue U ocaJo4Hble (HEOpraHWYeCKue M OpPraHH4YecKHe, B TOM YHCJIEe W TOPIOYHE)
HOPOJBI.

XuMua 1 0U0JI0rus

XUMHYECKUH COCTaB KMBOM KJIETKH: BEUIECTBA HEOpPraHW4Yeckue (Boja U MUHEPAJIbHbIC
CONM) U opraHuveckue (OenKu, >KUPBI, YIIEBObI, BUTaMUHBI). brojorudeckas poib BOAbI B
x’uBOM KiteTke. DotocuHTe3. Xmopopmul. buomornyeckoe 3HaYCHUE )KUPOB, OCITKOB, Y(PUPHBIX
MaceJ, YIJIeBOJIOB U BUTAMUHOB JIJIsl ’KU3HEIEATEIbHOCTH OPraHU3MOB.

KauecTBeHHbIE P€akKuu B XUMHHU

KauecTBennsie peakuuu. Pacno3HaBanne BENIECTB C MMOMOIIBI KaUECTBEHHBIX PEAKIIUM.
AHanutnuyeckuil curHai. OnpeaensieMoe BEIECTBO U peaKTUB Ha HETO.

JdemMoHcTpanuu

e Kouekuus pazauyHbIX NMpeAMETOB WUiau (oTorpaduil NMpeaMeToB U3 ATIOMHUHMS AJs
WJUTIOCTPAIMK HIEU «CBOMCTBA - IPUMEHECHUEY.

e VYyeOHOe 000pymOBaHME, UCIIOIB3YEMOE Ha ypokax (pu3uku, Omojoruu, reorpadpuu u
XUMUH.

e DOnextpodopHas MammHa B AeiictBuu. ['eorpaduueckue moxaenu (riaodyc, KapTta).
bronornveckne moxenu (MyJsDKA OPraHOB M CHCTEM OpPTaHOB PAcTEHHH, )KUBOTHBIX U
yenoBeka). Pusznyeckue M XUMHUECKHE MOJEIM aTOMOB, MOJIEKYJ BELIECTB U
KPUCTAUTHIECKUX PEIIETOK.

e OObeMHBIE M IIAPOCTEP>KHEBBIE MOJAETH BOJbI, YIJIEKHUCIOTO M CEPHUCTOTO Ta30B,
MeTaHa.

e OOpa3ubl TBEpAbIX BEUIECTB KPUCTAJUIMYECKOTO CTPOEHUS. MoAeIH KpUCTAIUINYECKUX
PELIETOK.

e Boaa B Tpex arperatHeIXx COCTOSHHSX. KOJUIeKIMs KPHUCTAIUTMUECKHUX M aMOP(HBIX
BEIIECTB U U3JICIINN U3 HUX.

e Komnekuus MuHEpanoB (JIa3ypuT, KOPYH/, XaIbKOMUPHT, (IIFOOPUT, TAIIUT).

e Komekuusi TOpHBIX MOpoxa (TPaHUT, pa3inuyHbe (OPMBI KalbIUTa - MEN, Mpamop,
WU3BECTHSIK).

o Komneknus roprounx uckomnaeMbix (HeTh, KAMEHHBIN yroJib, CIaHIIbI, TOP(D).

JleMOHCTpallMOHHBIE IKCTIEPUMEHTbI



Hayunoe nHabnrofieHue u ero onucanue. M3zydueHue cTpoeHus miaMeHu.
CnupToBast SKCTpaKus XJIOpopUILia U3 3€JeHbIX JUCTHEB PACTCHUIA.
«[lepenuBanue» yrieKHCIOro ra3a B CTakaH Ha YpaBHOBEIICHHBIX Becax.
KauectBennas peakuus Ha Kuciaopo. KauecTBeHHas peakiius Ha YIrIeKUCIIbIN Tas.

JlabopaTopHble ONbITHI

PacnpocTpanenue 3amnaxa 0/1€K0JIOHA, JyXOB MJIH JI€30/10paHTa Kak npouecc auddysuu.
HaGnronenne OpoyHOBCKOTO ABMKEHHS YaCTUYEK YEPHOM TYIIM M10JL MUKPOCKOIIOM.
Juddy3us nepmanranara Kanus B )KeJIaTHHE.

OO0Hapy:xeHue 3(h)UpHBIX Maces B alleIbCHHOBOM KOpOUKe.

N3yueHue rpaHuTa C IOMOLIbIO YBEJIIMYUTEIBHOTO CTEKIIA.

Onpenenenue coaepKaHus BOJIbl B PACTCHUH.

OO6HapyxeHue Maciia B CEMEHax M0JICOJIHEYHHUKA U IPELIKOro opexa.

OGHapyxeHue KpaxMaja B IIICHUYHOU MYKE.

B3aumoneiictBue ackopOMHOBOM KHUCIOTHI ¢ HoJgoM (ompexaeneHue BuTamuHa C B
Pa3IUYHBIX COKaX).

[TponyBaHMe BBIIBIXaEMOI'0 BO3/lyXa Yepe3 U3BECTKOBYIO BOJLY

OOHapyxeHue U3BECTKOBOM BOJIbI CPEIU pa3IMYHBIX BELIECTB.

Jlomammue onbi7

* I3roToBiIeHNE MOJIETIEN MOJIEKYJI XMMUYECKUX BemecTB u3 [lnactununa.
» luddy3us caxapa B Boje.

* ONBITHI C MyCTOM 3aKPBITOM MIACTUKOBON OYTBHUIKOM.

* O0HapyKeHHEe KpaxMaja B IPOIyKTaX MUTAHUS; SO0IO0KaX.

IIpakTnyeckas padora Ne 1

3HaKOMCTBO C JJabopaTopHbIM 000pyaoBaHueM. [IpaBuia TeXHUKH O€30MaCHOCTH.
IIpakTnyeckas padora Ne 2

Habmtonenue 3a ropsiueit cBeuoid. Y cTpoHCTBO M pab0Ta CIUPTOBKH.

I'naBa Il. MaremaTuka B xumuu (9 4acoB)

OTHocHTe/IbHbIE ATOMHASI M MOJIEKYJISPHAsi MacChl

OtHocuTenbHAasE aTOMHas Macca »sieMeHTa. MonekynspHas Macca. OmnpeneneHue

OTHOCUTEJIBLHOW aTOMHOM MacChl XMMHYCCKHX d3JeMeHToB 1o Taommie JI. M. Menaeneena.
HaxoxieHne OTHOCUTENBHOM MOJIEKYISIPHOM Macchl Mo (opmylie BemecTBa KaK CyMMBI
OTHOCHTEJIBbHBIX aTOMHBIX MAacC, COCTaBJISIONIMX BEIISCTBO XUMHUYECKUX 3JIEMEHTOB.

MaccoBasi 10Jis1 3J1IEMEHTA B CJI0KHOM BellleCTBE

[TousiTHE O MaccoBOHM J0JIe XUMHYECKOTO 3yeMeHTa (W) B CIIOXKHOM BEIECTBE U €€

pacuer no (opmyine BemecTBa. Haxoxaenue GopMmylibl BeliecTBa MO 3HAUEHUSIM MAacCCOBBIX
7os1el 00pa3yIoIIKUX €ro MIEMEHTOB (U1 ABYXYacOBOTO U3Y4YEHUs Kypca).

Yucrele BelecTBa U cMecu

Uucteie BemectBa. Cmecu. ['ereporennsie u ToMoreHHbie cMecu. ['azoo0pasHbie (BO3ayX,

NPUPOJHBIN ra3), kuakue (He(Th), TBepAble cMecH (TOpHBIE MOPOJIbI, KYJIHMHAPHBIE CMECH U
CHUHTETHYECKHE MOIOIINE CPE/ICTBA).

O0beMHAas 1014 ra3a B CMeCcH



Omnpenenenne oobemHol oy ra3za (¢) B cmecu. CocraB arMochepHOTO BO3IyXa U
MPUPOJHOTO Ta3a. Pacyer oObeMa 1011 raza B CMECH I10 €ro 00beMy, B Ha000POT.

MaccoBasi 10Ji51 BeliecTBa B pacTBope MaccoBas a0is BemiectBa (1>) B pacTBOpE.
Konuentpanus. PactBopurens M pacTBOPEHHOE BeLIECTBO. PacueT Macchl pacTBOPEHHOI'O
BEIIECTBA [0 Macce pacTBOpPa U MacCOBOM J10Jie pACTBOPEHHOT'O BEIIECTRA.

MaccoBasi 10151 npuMecei

[TonsiTe O YKCTOM BelIeCTBE M mpuMecd. MaccoBas nons npumecd (W) B oOpasie
nucxogHoro BemecTBa. OCHOBHOE BellecTBO. PacueT macchl OCHOBHOI'O BEILIECTBA IIO Macce
BELIECTBA, COJIEPKAILETO ONpPEATICHHYI0O MAaCCOBYIO OO IIpUMeceH.

JeMoHCcTpanuu

o Komnekuust pa3nmuyHbIX BUJIOB Mpamopa M U3Jeaui (WM WUIIOCTPALMM U3ACNnil) U3
HETO.

e (CMech pEYHOTO U CaXapHOTO MecKa M UX Pa3JeiiCHHE.

e Komeknus Hedtu 1 HeYTEIPOTYKTOB.

e Komnekuusa ObITOBBIX cMecell (KymuHapHbix cMmeceit, CMC, mammnyHeil, HallUTKOB U
ap.).

e Jlmarpamma cocraBa atMocepHOro Bo3ayxa. JlmarpaMma cocraBa mpupoaHOTO rasa.

o Komneknus «MuHepaabl W TOpHBbIE TOPOABD» (00pa3lbl BEINECTB M MaTEPHAJIOB,
COJIEPIKAIIMX OIPEEIICHHYIO OO0 IPUMECEH).

JlomalHue onbIThI

W3yueHnne coctaBa HEKOTOPHIX OBITOBBIX M (hapMaleBTHUECKUX MPErapaTos,
COZIepIKAIUX OMPEACICHHYIO OO MPHUMECEH.

IIpakTnuyeckas padora Ne 3

HpI/IFOTOBHeHI/IC pacTBOpa € 3aJIaHHOM MacCOBOH J0JIEH pPacTBOPCHHOT'O BEIICCTBA.

I'nasa l11. SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 yacos)
Paznenenue cmeceii

CrniocoObl pa3feneHusi cMeceid U OuucTKa BemiecTB. HekoTopele mpocTeifine crnocoObl
pasfeseHns CMeceil: NpoceMBaHHWE, pa3ACCHUE CMECEeld IOpOIIKOB JKelle3a U  CEpBI,
OTCTaMBaHUeE, JEKaHTallus, UEHTpU(]YrupoBaHHe, pa3[eeHHE C IOMOIIBI0 JEIUTEIbHON
BOPOHKH, ¢uiibTpoBaHue. PuiibTpoBaHue B JabopaTopuu, ObITY M 1a mpou3BojacTBe. [loHsTHE
o ¢unwsTpare. Axpcopouus. [lorstue 06 aacopOmu U agcopOeHTax. AKTUBUPOBAHHBIA YTrOJb
KaK BaKHEUITUH aicopOEHT. Y CTPOHCTBO MPOTHUBOTAa3a.

IlI/ICTI/IJ'[JIﬂI[I/IH, NJIM MMEePEeroika

Juctumnsiuyst (MeperoHka) Kak MpOLEecC BbIIETICHHsS BEIIeCTBA M3 KUAKOM CMECH.
JIMCcTHIIIIMpOBaHHAs BoJa U 00JIaCTH €€ IPUMEHEHUSI.

Kpucrannuzanus win BelnapuBanue. Kpucrtaumsanus W BbIIapuBaHHUE B J1aOOpPaTOpUU
(xpuctamuzatopsl U papdopoBble YalIKH /171 BBIMTAPUBAHUS) U IPUPOJIE.

[Teperonka HedTu. Hedrenpomykrel. @pakimoHHas IEperoHKa )KUIKOTO BO3IyXa.

XuMu4yeckue peaknuu. YCJIOBHS NPOTEKAHUS M MPeKPalleHUus XUMHUYECKHX
peakuuii



XUMUYECKHE PEeaKIMi KaK MPOLECC MPEeBpalIeHUs] OJHUX BELIECTB B Jpyrue. Y CIOBUS
MPOTEKAHUs U MPEKPALIEHUS XUMUUYECKHX peakuuil. COnpuKOCHOBEHUE (KOHTAKT) BEILECTB,
narpeBanue. Katanuzarop. Uuruburop. YnpapieHue peakuusMyu FTOpeHHUsL.

IIpu3HaKH XUMHYECKHUX peaKkuuii

[Tpu3Haku XMMHYECKUX PEAKIUi: N3MEHEHHE 1IBeTa, 00pa30BaHUE OCaJKa, PACTBOPEHUE
MOJIYyYEHHOTO OCAaJIKM, BBIJCIICHUWE ra3a, IMOSBJICHHE 3amaxa, BBIACICHHUE WM MOTJIOLICHHE
TEIJIOTHI.

JdeMoHcTpauuu

e Ounwtp lllorTa. Boponka broxnepa. YcranoBka st GUIBTPOBAHUS MO BAKYYMOM.
e PecnuparopHble Macku U MapJieBbIE MOBS3KU.
e [IpoTtuBOras u ero ycTpomcTBo.

e Komrexkuus «HedTh 1 HEPTETPOTYKTH».

[ ]

I[eMOHCTpaIII/IOHHLIe IKCIIEPUMEHTBI

Paznenenue cMecu mopomrka cepbl U JKEJIE3HbBIX OMUIIOK.

Pa3nenenue cmecu mopomrka cepsl U 1mecka.

Paznienenue cMecu BOABI M PAaCTUTENILHOTO Maciia ¢ TOMOIIBIO ACTUTEIHHONH BOPOHKH.

[Tony4yeHne MUCTHIUTMPOBAHHOW BOJBI C IOMOIIBIO JTaOOpATOPHOM YCTAaHOBKH IS

MEPErOHKH JKUIKOCTEH.

Pa3nenenne cMecu mepMaHranara u IuxpomaTa Kajus CiocoOOM KpUCTAILTU3ALINH.

e BzaumopeiicTBHe KeJIe3HBIX OMUIOK U IOPOIIKA CePbl IPU HATPEBAHUU.

e [lonmyueHue yriekucioro rasa B3auMoIEHCTBUEM MpamMopa ¢ KUCIOTON U oOHapyKeHHe
€ro ¢ IOMOIIBIO U3BECTKOBOU BOJIBI.

o «KaTtamutnueckoe pas3lioKeHHE TEpPOKCHIAa  BOAOpOAa (KaTaau3aTop -AUOKCH]
maprania (1V)).

e OOHapy)KeHHE PacTBOPA IIEIOUYH C TTOMOIIBI0O HHANKATOPA.

e BsaumozeiicTBue pacTBOpa IMEpMaHTaHaTa Kallusi W pPacTBOpa TUXpoMaTa Kajus C
pacTBOpPOM CyJIb(PUTA HATPHUSL.

e BsaumogeiicTBre pacTBopa epMaHTraHaTa Kajius ¢ aCKOpOMHOBOM KUCIOTOM.

e BsaumogeiicTBue Xjopuja JKene3a € KEATOW  KPOBSHOW CONBIO M TMJIPOKCUAOM
HATpPHSL.

e BzaumogeiictBue ruapoxcuaa xenesa (111) ¢ pactBopom cossiHOM KUCTOTHI

JlabopaTopHbIe ONbITHI

e AzcopOuusi KyKypy3HbIMH MTaJJOYKaMU MapOB MaXy4uX BEIIECTB.
e l3yueHue yCTpONCTBA 3)KUTAJIKH U IIJIAMEHHU.

JlomamHue OnbITHI

Pa3nenenue cMecu cyxoro MoJIoka ¥ peqHoro necka.

OtcranBaHue B3BECH MOPOIIKA I YUCTKH IOCYIbI B BOJE U €€ AeKaHTallMsl.
AncopOuusi akTUBHUPOBAaHHBIM YIJIEM KpAacsIUX BELIECTB METCH-KOJIbI.
PactBopenue B Bosie TabneTku acnupuna YIICA.

[IpuroToBieHre U3BECTKOBOM BOJBI U OIBITHI C HEH.

N3zyuyenue cocraa CMC.

IIpakTuyeckas padora Ne 4



«[Ipocteitime XuMUUECKHUEe PEAKITUN)
IIpakTHyeckast padora Ne 5
«KayecTBEeHHBIE peaKIUU Ha BEUIECCTBAY.
I'nasa IV. Paccka3bl mo xumuu (3uaca)
Y4yenunueckasi KoHpepeHI U

> Brinaroniuecst pycckue ydeHble-XUMUKH». O XKU3HU U AestenbHocTH M. B.
Jlomonocoga, /I. . MenneneeBa, A. M. bytiepoBa, Apyrux OTEUECTBEHHBIX U 3apyOEKHBIX
YYEHBIX (110 BEIOOPY YUaIIUXCsl).

Konkypc coobmenuii yuammxest

> Moe ntro6uMoe xumudeckoe BemmecTBo». O0 OTKPBITUH, OJYYEHUU U 3HAYEHUN
BBIOPAHHOTO XMMHUYECKOTO BEIIECTBA.

8 KUIACC

[TepBoHauanbHBIC XUMUYECKUE TTOHTHS. [IpenMeTr xumun. Pois Xumun B KU3HA
yenoBeka. Tena n BenjectBa. GU3NYECKHE CBOMCTBA BEHIECTB. ATperaTHO€ COCTOSIHUE
BemecTB. [loHATHE O MeToJax MO3HAHHS B XUMUU. XUMHS B cucTeMe HaykK. UucTbie
BemecTBa U cMecu. CriocoObl pa3aenieHus: cMecei.

ATOMBI M MOJNEKyNbl. XHUMHUYECKHE dJeMeHThl. CHMBOJBI XUMHYECKUX
a5eMeHTOB. [IpocThie U CIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumunueckas ¢opmyina. BajreHTHOCTh aTOMOB XMMHUYECKHX 3JE€MEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHas aromMHas Macca. OTHocuTenbHas
MoOJIEKyJIsipHast Macca. MaccoBasi A0J1s1 XUMUYECKOT'0 JIEMEHTa B COEIMHEHUU.
Pu3znuecKkue U XUMUYECKHUE SBJICHHUS. XUMHUYECKas peakiusi U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BemlecTB. XuMHUeckue ypaBHeHUs. Kiaccuduxamuss XuMuueckux
peakiuii (COeIMHEeHHU S, Pa3I0KEHUs, 3aMEIeHUsI, 0OMEHa).

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOM MOCYIO0H, C IPaBUIAMHU
paboTel B JlabopaTopuu U MpuEMamMu OOpalieHus ¢ JTabopaTOPHBIM O0OPYIOBaHUEM;
U3y4YeHHEe M ONucaHue (PU3NYECKUX CBOMCTB OOpa3LOB HEOPraHMYECKUX BEUIECTB;
HaOmoneHne ¢u3nueckux (TUIaBieHWE BOCKA, TasHUE JbJa, pacTHUpaHue caxapa B
CTYyINKE, KUTIEHWE U KOHAEHCAUs BOJIbl) U XUMUYECKHUX (TOpPEHHE CBEUYH, TPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mejla C KHUCIOTOM) SBJICHUN, HAOIIOJCHUE U
OMKMCAaHHWE TMPU3HAKOB TMPOTEKAHHS XWMHUYECKUX peakluil (pa3joxkeHue caxapa,
B3aMMO/ICUCTBUE CEPHOW KHUCIOTHI C XJOPUAOM Oapus, pPa3IoKEHHWE TUAPOKCHAA
Menu(Il) mpu nHarpeBaHuu, B3aumojelcTBUE xene3a ¢ pactBopoMm conu meau(Il));
U3y4YeHHE CHOoCcOOO0B paszeneHus cMmeced (C MOMOULIbI0 MAarHuTa, (UIBTPOBAHHE,
BbIIIApUBaHHUE, TUCTHILISALUSA, Xpomarorpadus), MpoBeleHHWE OYUCTKA MOBAPEHHOMN
COJIHM; HAOIIOIEHUE U ONHMCAaHUE PE3yNIbTATOB MPOBEIEHUS OIBITA, WILTIOCTPUPYIOIIETO
3aKOH COXpaHEHUsI MAcChl; CO3/IJaHUE MOJIeeil MOJIeKy (IIapOCTEPKHEBBIX).

Bakneiime npencTaBUTeNM HEOPraHWYECKUX BellecTB Bo3ayx — cMech Tra3oB.
Cocras Bo3nyxa. Kucnopoa — aneMeHT u npoctoe BemectBo. Haxoxnenue kuciopoaa
B mpupoae, (u3NYeCKHe W XUMHYECKHE CBOWCTBA (peakuuu TopeHus). OKCHIBI
[Ipumenenune xkuciaopona. CrnocoObl TONy4eHHUS KHUCIOpoJa B JabopaTopuu U
npomelnieHHocTH. KpyroBopoT kucnopoga B npupoae. O30H — aIoTponHas
Mo M(pUKALU KACIOPOA.



TerioBoil »ddekT XUMHUUECKON peakluy, TEPMOXUMUYECKHUE YpaBHEHUS, K30-
U DHAOTEPMUYECKHE peakuuu. TomIMBO: yrojib M MeETaH. 3arpsA3HEHHUE BO3/AYyXa,
YCWJIEHHE TaPHUKOBOr0 3P eKTa, pa3pylieHrue 030HOBOIO CIIOSI.

Bonopox — snemMeHT u npoctoe BeniectBo. Haxoxienue Bogopoia B Ipupoe,
dbu3nuecKkre U XUMUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOOBI moiayueHus. Kucnorsl u
conu. KonnuectBo BemectBa. Mosnbs. MoisipHast macca. 3akoH ABoraapo.

Mounsipabiii 00bEM ra30B. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.
duznueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl. HaceileHHbie u
HEHACBIIIEHHBIE PaCTBOPHI.

PactBopuMocTs BemiecTB B BoAe. MaccoBas J10ds BEHIECTBA B PacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOAEC U B KU3HU
yesnoBeka. KpyroBopoT Bojabl B Ipupoje. 3arpA3HEHUE MPUPOAHBIX BoA. OxpaHa U
OUYHCTKA IPUPOJTHBIX BOI.

Knaccudukanuss Heopranmdeckux coeauuennit. Oxcuabl. Kriaccuduxanus
OKCHU/IOB: coneobpazyromme (ocHOBHBIE, KHCIIOTHBIE, am(OoTepHBIE) U
Heconeobpasyromue. HoMeHkiatypa OKCHAOB (MEXAyHapoJIHas W TpUBHAJIbHASA).
OU3NYECKUE U XUMHYECKHE CBOMCTBA OKCUAOB. [lonydeHne okCcuaos.

OcHoBanus. Kiaccudukanuss ocHoBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHKknaTypa ocHOBaHUl (MeXIyHapOoHasl U TpUBHaIbHAas). PU3nuecKue
1 XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHrne ocHOBaHUiA.

Kucnotel. Knaccudukamnus kucinor. HomeHknatypa KucinoT (MeXIyHapoaHas U
TpuBHasibHAs1). Du3znueckue U XUMUYECKHE CBOWCTBA KHUCIOT. PAl akTUBHOCTHU
metasioB H. H. bekerosa. [Tomyuenue Kucior.

Conu. Homenknatypa coneid (MexJayHapo/iHas U TpuBHaibHas). Ou3znyeckue u
xumuyeckue cBonctBa coneil. [lomydenme coneil. ['enernueckas CBs3b MEXIY
KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

XUMHYECKUN SKCTIEPUMEHT:

® KayeCTBEHHOE ONPEICICHHUE COJCPKAHMUS KHUCIOPOJAa B BO3JyXE; MOJYUYEHHUE,
cobupaHue, pacrio3HaBaHUE U U3yYEHHUE CBOMCTB KUCIOPO/Ia;
e HaOJIIO/ICHUE B3aMMO/JICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS
Y MIpEKpalIeHus TOpeHus (moxapa);
® O3HaKOMJIEHHE ¢ 00pa3IaMu OKCUJIOB U OTTMCAHUE UX CBOMCTB;
® [oJyueHue, coOupaHue, pacrno3HaBaHUE U U3YUYEHUE CBOICTB BOAOPOJa (TOPEHHE);
B3aumojieiicTBue Bojiopoaa ¢ okcuaom Meau(ll) (BOo3MOXKHO HCMOJIB30BaHUE
BHJIEOMATEpPHUAJIOB);
e HaOmr0/IeHHe 00pa3IloB BEIIECTB KOTMYECTBOM | MOJIb;
® HCCJIEOBAaHUE OCOOGHHOCTEH  pPAaCTBOPEHHMS  BEIIECTB  C  Pa3IUYHOU
pPacTBOPUMOCTBIO;
® IIPUTOTOBJICHHE pPACTBOPOB C OINPEAEIEHHON MacCOBOM J0JE€H pPAaCTBOPEHHOIO
BEIIECTBA;
® B3aWMOJICHCTBHE BOJBI C MeTaZIaMUd (HaTpUeM H KaibIlueM) (BO3MOXKHO
WCIIO0JIb30BaHUE BUICOMATEPHAIIOB);
ONPEAEIIEHUE PACTBOPOB KUCIIOT U IIETOYEHN C TOMOLIBI0 UHIUKATOPOB;
HCCIIeIoBaHUE 00Pa3Il0B HEOPTAHUUECKHUX BEIIECTB PA3IMYHBIX KIIACCOB,;
Ha0JII0/IeHNEe U3MEHEHUS OKPAaCKU MHAMKATOPOB B PACTBOpPAX KUCIIOT U LIEI0YEH;
u3ydeHue Bzaumosenicteus okcuaa menu(Il) ¢ pactBopom cepHOil KUCTOTHI, KUCIOT
C METaJllaMH, peakUuil HEeWTpaIu3alMH; MOJy4eHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOIO METaJUla JPYyrMM M3  PacTBOpa COJIM;  pEIICHUE



JKCIIEPUMEHTANBHBIX 3a7ad 1o TeMme «BaxHelmme Kiacchl HEOPraHUYECKHUX
COEIIMHEHUN .

[lepnonnueckuii 3akoH u llepuonnueckas cuctemMa XMMHUYECKHUX 3JIEMEHTOB [l
N. MengeneeBa. CrtpoeHue aroMoB. XuUMHUYecKas CBs3b. OKHUCIUTENbHO-
BOCCTAaHOBUTENbHBIE peakuuu. IlepBble TMOMBITKM KIAacCU(DUKAIUU XUMHYECKUX
anemeHToB. [loHATHE O Trpynmax  CXOOHBIX  JJIEMEHTOB  (IIEJIOYHBIE U
LIEJIOYHO3EMEIIbHBIE METaJJIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIE
00pa3ytoT ampoTepHbIe OKCUIBI U THAPOKCHUJIBI.

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema xumuyeckux siemeHTos 1. U.
MenneneeBa. KopoTkomnepuoanas u anuHHonepuoanas ¢opmbsl  [lepuoandeckoit
cucteMbl xumuueckux oaemeHToB [J[. WM. MenneneeBa. Ilepmoasl u  rpynimsbl
@u3nUeCcKUi CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifep. M3oTtombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XUMUYECKUX AeMeHTOB lleprnoanueckoit
cucteMbl J[. M. MeHnneneeBa. XapakTepuCTUKa XHUMHUUYECKOTO 3JIEMEHTA IO €ro
nosioxkenuto B [lepuonnueckoint cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHsI paguyca aTOMOB XHMMHYECKHX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpyNmamMu IepuoiaM. 3HA4YCHHUE
[lepuoanueckoro 3akoHa u Ilepmonnyueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTUs Hayku U npakTuku. [. . MenaeneeB — y4EHbIA U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHas (mojisipHas ¥ HEMNOJspHasl)  CBA3b.
DNEeKTPOOTPULIATENIBHOCTh ~ XUMHUYECKUX d3JeMeHTOB. MonnHas cBsi3b. (CreneHn
okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIponeccsl OKHUCIEHUS U
BOCCTaHOBJIEHN. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUNA OKCHEPUMEHT: H3ydyeHue oOpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aWMOJICMCTBUE TMAPOKCUIA LMHKA C PAaCTBOPAMM KHUCIJIOT W ILIEIOYEH;
MIPOBEJICHUE ONBITOB, WILTIOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs, COCIUHEHNUS).

MexnpeaMeTHbie CBA3H

Peanmu3anuss MeXIpeAMETHBIX CBSI3€M IpPU U3YYEHUM XMMUM B 8§ Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U TOHATHH, SBISIOMINUXCS CUCTEMHBIMU JJISI OTJIENbHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO IIUKIIA.

OOmme ectecTBEHHO-HAy4YHBIE TOHATHS: HAy4yHBIH (DakT, THIIOTE3a, TEeopus,
3aKOH, aHaJH3, CHHTE3, KIacCU(HKAIHS, MePUOANIHOCTh, HAOIIOACHNE, YKCTIEPUMEHT,
MOJICITUPOBAHUE, H3MEPEHUE, MOJICIb, SIBIICHHE.

dusnka: MaTepus, aToM, DIIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, U30TOIIHI,
PaZMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUN 3apsl, BEIIECTBO, TEJO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (U3NYECKHe BEIMYMHBI, €AUHUIBI U3MEPEHHUS,
KOCMOC, TTaHETHI, 3BE3/1b1, CoIHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJIE3HBIC
MCKOTIaeMbI€, TOTJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemectBo u xumunueckass peakuust Ilepmoamueckuii 3akoH. Ilepuomnueckas
cuctreMa xumuueckux onemeHtoB J[. WM. MenneneeBa. CrpoeHue aTOMOB.



3aKOHOMEPHOCTH B M3MEHEHHMHM CBONCTB XHMHMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX
NEPUOJIOB, Kajus, KajdblUsig U HX COCIWHEHHIl B COOTBETCTBUHM C IOJOKECHUEM
31eMeHTOB B [leprnoanveckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3U. THUIBI KpHUCTATUIMYECKHX
PEHETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U BUJIA
XUMUYECKOU CBSI3HU.

Knaccugukanus 1 HOMEHKIATypa HEOPIraHUYECKUX BEIECTB (MEXAYHApPOIHAs U
TpUBHAIbHAs). XUMHYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PA3IMYHBIM KilaccaMm
HEOPTraHWYECKUX COCMHEHUM, FTEHETUYECKAs CBA3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanuss XuMUYECKUX peakiuil Mo pa3IuvHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBY YYacCTBYIOIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY 3(P(EKTY, 10O U3MEHEHUIO
CTeTNeHEeW OKUCIEHUS XHUMUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aTopa).

DK30- U 3HJIOTEPMUYECKHUE PEaKIUU, TEepMOXUMHUECKHE ypaBHeHUs. [loHsATHE O
CKOPOCTH XUMHUYECKOH peakiuu. [lousarre 06 00paTUMBIX U HEOOPATHUMBIX XUMUYECKUX
peakuusx. IloHsiTHE O TOMOr€HHBIX UM TETEPOTE€HHBIX peakuusx. I[louamue o
Xumuyeckom pagHosecuu. Paxmopul, eruAIOUUE HA CKOPOCb XUMUYECKOU peakyuu u
NOJI0JHCEHUE XUMUYECKO2O0 PABHOBECUS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, 3IEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUE YPAaBHEHUIN OKUCIUTEIbHO-
BOCCTaHOBMTEJBHBIX PEAKIUI C UCIIOIb30BAHUEM METO/1a AJIEKTPOHHOro OajaHca.

Teopust ANEKTPOIUTUUECKON AUCCOIUALUU. DJIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, aHvoHbl. MeXaHHW3M JUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BHUAAMHU
XxuMu4eckou cBsizu. CteneHpb auccoruanuu. CHUIbHBIC U CTA0bI€ DTIEKTPOIHUTHI.

Peakiun moHHOrOo oOMeHa. YCIOBUS MPOTEKAHHS PEAKIUd MOHHOTO OOMEHa,
TMIOJIHBIE U COKpAIllEHHBIE HOHHBIE YpaBHEHUs peakiuidi. CBONCTBA KUCIOT, OCHOBAHUI U
COJICH B CBETE MPEJCTABICHUN 00 JJICKTPOJUTUYECKOU auccormanun. KadecTBeHHbIE
peakiuu Ha UOHBL. [lonamue o eudponuse coel.

XUMHUYECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMUECKUX
pPEMIETOK HEOPTAaHUYECKUX BEIIECTB — METAJUIOB M HEMETAIIoB (TpaduTa U aiMasa),
CIIOKHBIX BEHIECTB (XJIOpHJla HATpUs); HCCIENOBAaHUE 3aBHCHUMOCTU CKOPOCTH
XUMHYECKOW peakluu OT BO3ACHCTBUS pa3au4HbIX (AKTOPOB; HCCIIEOBAaHUE
JJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IPOLECCA JUCCOLUALIMYA KUCIIOT, 1IEeJI0YeN U
cojeil  (BO3MOXKHO  MCIIOJIB30BAHUE  BMJIEOMATEPUAJIOB); TPOBEJEHUE  OIBITOB,
WUTFOCTPUPYIOIIMX TMPU3HAKK TPOTEKaHUs peakiuii MoHHOTO obmeHa (oOpazoBaHHE
ocajika, BBIJIEJICHUE Tra3a, 00pa3oBaHUE BObl); ONBITOB, WIUTIOCTPUPYIOIIUNX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuii (TropeHue, peakuuud Ppas3ioKeHHUs,
COEJIMHEHUS); paclo3HaBaHWE HEOPraHMYECKUX BELIECTB C MOMOIIbI0 KaY€CTBEHHBIX
peakuuii Ha MOHBI; pellIeHUe IKCIEPUMEHTANIbHBIX 3a/1a4.

Hemerannel u ux coenqunenus OO01mas XxapakTepucTuka rajgoreHoB. Oco0eHHOCTH
CTPOCHHSI aTOMOB, XapakTepHbIe cTeneHu okucieHus. CrtpoeHue u (usnueckue
CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBA HA MPUMEpE XJopa
(B3auMozeiicTBHE C METaUIaMM, HEMETAJUIaMH, 1iesouaMu). XaopoBoaopos. ConstHas
KHCJIOTA, XUMHYECKHE CBOWCTBA, IIOJIydeHUE, IpUMEHeHue. [lelictBue xiyopa u
XJIOPOBOJIOPO/Ia HA OpPraHM3M 4YesoBeKa. BaxkHelmme XJIOpUAbl U UX HAXOXKJICHHUE B
IPUPOJE.

Obmas xapakrepuctuka 5s1aeMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIICHHUS.

CrpoeHue U (pu3mveckue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnoTpornHbele  MOAM(UKAIUU KHUCIOPOAA M CEpbl. XUMHUYECKHME CBOMCTBA CEpBHI.



CepoBosiopos, cTpoeHue, (pu3nyYecKue U XUMHUYecKue cBoMcTBa. OKCHUIBI cepbl Kak
NPEJICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KHUCIIOTa, (U3NYECKHE U XHMHUYECKHE
cBoMcTBa (00IIME KaK MPEICTaBUTEINSI KJlacca KUCIOT U crienupuyeckre). XuMUIeCKIe
peakuuu, JeKalue B OCHOBE NMPOMBILIUIEHHOTO CIIOCO0a MOJIYYEHUSI CEPHOUM KUCIOTHI.
[Tpumenenune. Conu cepHOW KHUCIOTHI, KauyeCTBEHHAash peakius Ha CyibhaT-uoH.
Haxoxnenne ceppl W €€ COECOMHEHHM B TMpuUpoje. XHUMHUYECKOE 3arps3HEHUe
OKpYKarolleil cpe/ibl COETMHEHUSIMHU Cephl (KUCIOTHBIE TOKIHU, 3arpsI3HEHNE BO3/1yXa U
BO/I0EMOB), CIIOCOOBI €T0 MPEAOTBPAICHHUS.

OO6mas xapakTepucTHKa »3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmnpocTpaHeHue B MNPUPOJE, (PU3NYECKHE U XUMHUYECKHE CBOICTBA.
KpyrosopoT azora B mpupoje. AMMHUak, ero (pu3nYecKkue M XUMHUYECKHUE CBOWCTBA,
nojyueHue u npumeHeHue. Conu aMMOHUS, UX (PU3NYECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuuss Ha HWOHBI aMMOHMS. A30THAas KHCIIOTa, €€
noJiyueHue, (pusndeckue u XMMHUYECKHe CBOMCTBa (OOIIHMe Kak MpeICTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcrnonb30BaHre HUTPATOB U COJEH aMMOHHUS B KayecTBE
MUHEPAJIbHBIX YAOOPEHHUIA.

XHWMHYECKOE 3arpsi3HEHUE OKpY’KAIoLed Cpelbl COEIMHEHUSMH  a30Ta
(KUCITOTHBIE TOK]U, 3arPSI3HEHUE BO3/yXa, IIOYBBI U BOJOEMOB).

docdop, amrorpornHsie Moaudukanmuu Gochopa, GuU3MUECKHEe W XUMHUYSCKHE
cBorictBa. Oxcun Qocdopa(V) u docdopnas kuciora, Qu3nueckue U XUMHUUECKUE
cBoiicTBa, monydyeHue. Mcnonb3oBanue (QocharoB B KadecTBE MHMHEPATHHBIX
yIOOpeHUH.

O6mas xapaktepuctuka 371eMeHTOB [IVA-rpynnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

VYraepoa, amioTponHble MOAM(HKAIMM, PAaCHPOCTPAHEHHE B  MPUPOJE,
¢usnyeckre U XUMHUECKue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B npupose.
Oxkcuapl yriepoaa, uX (U3MYECKME U XUMHYECKHE CBOMCTBA, JCHCTBHUE Ha >KUBBHIC
OpPTraHu3Mbl, MOJyYeHHUE M TPUMEHEHHE. ODKOJOTHYECKHE MpPOOJeMBbl, CBSI3aHHBIE C
okcugoMm yriepoaa (IV); rumore3a TI00aNBHOTO TMOTEIJICHUS KIMMAaTa; MapHUKOBBIN
addext. YrompHas kuciaora M €€ conu, UX (U3NYECKHe W XUMHYECKHE CBOICTBA,
noiyyeHue M npuMmeHeHue. KauecTBeHHas  peakiuss Ha  KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIWIUHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IMCTBE.

[lepBoHauyanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, dTWIEH, alleTUIICH, 3TaHOJI, IJIMIEPUH, YKCYCHasl KUcCioTa). Mx
cocmae u xumuyeckoe cmpoenue. IloHATHE O OHMOJOTMYECKM Ba)KHBIX BEIECTBAX:
AKUpax, OeNKax, yrieBoJlax — U UX POJIM B KU3HU ueoBeka. MamepuanvHoe eOuHcmeo
OpP2aHUYeCKUX U HeOP2aAHUYECKUX COCOUHEHUI.

Kpemuuii, ero ¢pusnueckne u XMMUYECKUE CBOMCTBA, MOTyYEHHE U IPUMEHEHHE.
Coenunenust kpemHus B ipupojie. Odmue npencraineHus: o6 oxcuzae kpemuans (IV) u
KpeMHuEeBOM  kucioTe. CHIMKAThl, HMX HCIOJb30BAaHUE B OBITY, MEIUIUHE,
MIPOMBILIJIEHHOCTH.

Baoicnetiwuue cmpoumenvHvle Mamepuanvl: Kepamura, cmekio, yemenm, 6emon,
acene3obemon. Ilpobremvl 6€30nacHO20 UCNONL308AHUSL CIPOUMENbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU IHCU3HU.

XUMUYECKUN SKCIEPUMEHT: H3ydeHHe OOpas3loB HEOPraHMYECKHUX BEUIECTB,
CBOMCTB COJISTHOM KHCIIOTBI; MPOBEJCHNE KAYECTBEHHBIX PEAKIMI Ha XJOPUI-MOHBI U
HaOJ0/IeHne TPHU3HAKOB WX TNPOTEKAHHUS;, OIMBITHI, OTpaXxawluue Quandeckue u
XUMHYECKHE CBOMCTBA TaJOT€HOB M HMX COEAMHEHMH (BO3MOXHO MCIIOIb30BAaHUE



BUJICOMATEPUANIOB);  O3HAKOMJIEHME ¢ o0pa3lamu  XJIOpUIOB  (TaJIOT€HUIOB);
O3HaKOMJIEHHE ¢ oOpaslaMu cepbl U €€ COCAMHEHHUSIMH (BO3MOXKHO MCIOJIb30BAaHUE
BHJIEOMATEpHUasoB); HaOIIOJEHHE TMpollecca OOYrJIuMBaHMS caxapa MOJ JeHCTBUEM
KOHLEHTPUPOBAHHOM CEPHOM KHMCIIOTHI; U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIECHHON
CEpHOM KHUCIIOTHI, MPOBEJCHNE KaYeCTBEHHOM peakiuu Ha cynb(aT-uoH U HaOII0IeHUE
npu3HaKa e€ MpoTeKaHus;, O3HAKOMIJIEHHE ¢ (DU3UYECKMMU CBOMCTBaMHU a30T1a, Gocdopa
U X COCIMHEHUI (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB), 00pa3iiaMu a30THBIX
U ¢GochopHBIX yAOOpEeHMIt; MOJdydyeHUe, coOupaHHe, paclo3HaBaHWE U HU3YUYCHHE
CBOICTB aMMMaKa; MpPOBEJCHNE KAaUeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdat-
WOH M WM3Yy4YCHHE MPU3HAKOB HMX MPOTEKAHMS, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTHI C MEJIbIO (BO3MOKHO HCIIOJB30BaHUE BHACOMATEPUATIOB); U3YUCHUE
MoJielIell KpUCTAJUTMUECKUX PeIEToK anmasa, rpaduta, QylsiepeHa; 03HaKOMIIEHUE C
IPOIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTHBUPOBAHHBIM  YITIEM U
YCTPOMCTBOM TMPOTUBOras3a; IMOJydeHHE, COOWpaHue, paclo3HaBaHWE W HU3YYCHUE
CBOICTB YIJIEKUCIIOTO Tra3a; IMpOBEJICHHWE KAueCTBEHHBIX peakluid Ha KapOoHAT- U
CUJIMKAT-UOHBl U U3YyUYECHHE NMPU3HAKOB UX MPOTEKAHMS; O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKAaTHOM TPOMBIIIJIEHHOCTH; PEIICHUE DJKCIIEPUMEHTAIbHBIX 3a]ad 10 TeMe
«Baxknenme HeMETaIJIbl U UX COEAUHECHUS».

Mertasibl U UX COETMHEHUS.

OO6mas xapakTepucTUKa XMMHUECKHX JIEMEHTOB — METAJJIOB Ha OCHOBaHUH UX
nonoxxenus B [lepuonndeckoi cucreme xumuueckux snemeHToB /. . MenneneeBa u
cTpoeHust aroMoB. CTpoeHHEe MeTaIoB. Meraiuyeckas CBsi3b M MeETaJUInyecKas
KpUCTAJUIMYECKass pEIIETKA. JIEKTPOXMMHMUYECKUN psAl HANPSHKEHU  METallIoB.
duznyeckue M XUMUYECKHME CBOMCTBa MeTayuioB. OOmige crnocoObl MONTYyYEHHS
MetamioB. [loHATHE O KOPPO3WHM METAIOB, OCHOBHBIE CIOCOOBI 3aIlUTHl UX OT
koppo3uu. CIuiaBsl (CTaib, YyT'yH, JIOPATIOMUHIMN, OpOH3a) U UX PUMEHEHUE B OBITY U
MIPOMBILIJIEHHOCTH.

[[lenounsie MeTamibl: TonoxkeHue B [lepuomumyeckoit cucTeMe XUMHUYECKUX
snemeHToB J[. M. MenaeneeBa; CTpOCHHME HMX aTOMOB; HAXOXJICHUE B MPHUPOJIE.
dusznueckue M XUMUUYECKHE CBOMCTBAa (Ha mpumepe HaTpus U Kaius). OKcuabl U
TUAPOKCHUIBI HATpUS U Kanus. [I[puMeHeHne MeI0YHBIX METANIJIOB M UX COSTUHEHUM.

I[lenouno3eMenbHBICE  METAAAbl MarHuid W KajblUi: MOJOXXEHUE B
[Tepuoguueckoin cucreme xumMudeckux snemMeHToB . M. MenpaeneeBa; CTpoeHUE HX
aTOMOB; HaxoXJeHue B mnpupone. dusmyeckue M XUMUYECKHE CBOICTBA MarHus u
Kasblus. BaxkHelime coeauHEHUs KalblHs (OKCHA, TUAPOKCHA, coiu). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ ycTpaHEeHUS.

AmomuHui: nosoxxenue B [lepuoandeckon cucteMe XMMHYECKUX IeMEHTOB /1.
N. MenpneneeBa; cTpoeHHE aTOMa; HaX0XKAeHUE B Npupoje. PU3nyecKkue U XMMUYECKUe
CBOMCTBa amtOMUHUA. AM(POTEpHBIE CBOMCTBA OKCUIA M THUIPOKCHIA aTFOMUHHUS.
Kenezo: monoxenue B Ilepumoamueckoir cucremMe XumMudyeckux snemeHtoB J[. U.
MeHeneeBa; cTpoeHUE aToMma; HaxoxJeHue B mpupoze. dDusnmueckre U XUMHUUECKUE
cBoicTBa xene3a. Okcuapl, ruapokcuasl u conu xeneza(ll) u xenesa(Ill), ux cocras,
CBOICTBA U MOJYYEHHUE.

XUMHUYECKUN IKCTIEPUMEHT: O3HAKOMJICHHE C 0o0pa3llaMyd METaJUIOB M CIUIABOB,
WX (pU3UUYECKUMU CBONCTBAMH; U3YUYCHHUE PE3YIHTATOB KOPPO3UHU METAJIIOB (BO3ZMOYKHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB), OCOOEHHOCTEN B3aUMOICUCTBUS OKCH/Ia KAJIbIHS U
HaTpusi C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHUIACOMATEPHAIIOB); MCCIIEI0BAHUE
CBOMCTB KECTKOM BOJABI; Ipollecca TOPEHHs >Kele3a B KHUCIOpoae (BO3MOXKHO
UCIIOJIb30BaHNE BUIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUsI KAU€CTBEHHBIX peakluii Ha
WOHBI (MarHus, Kajiblus, amoMuHuUs, IuHKa, >xeneza(ll) m »xeneza(lll), memu(1l));



HaOJII0/IEHNE U OMKMCAHKUE TIPOILECCOB OKPAIIMBAHUS MJIAMEHU MOHAMU HATPUs, Kallus U
KaJbIUsl (BO3MOXKHO MCIIOJNBb30BAaHUE BUAEOMATEPHANIOB); HCCleqoBaHNE aM(OTEPHBIX
CBOICTB T'MJIPOKCH/IA aJIOMUHUSA U TUAPOKCUJA IIUHKA; PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 no teme «BaxkHenire MeTaibl U UX COEAUHECHUS».

Xumus U okpyxatomas cpega HoBele Matepuansl U TexHosioruu. BemecTBa u
MaTepuanbl B IOBCEIHEBHON JKM3HM YeEJIOBEKa. XUMHA U 340poBbe. be3omacHoe
WCIIOJIb30BAHME BEIIECTB M XWMHMYECKMX peakuuid B ObITy. IlepBas momomp npu
XUMUYECKHX OXOTraX M OTpaBieHHsX. (OCHOBBI HKOJOTMYECKOW TIPaMOTHOCTH.
XUMUYeCKOe  3arpsi3HEHHWE  OKpyKaromed  cpeabl  (mpeneipHass — JOIMYCTUMAs
koHueHtpanus Bemiects — [1J[K). Posib XxuMuu B peliieHn# 3K0JI0TMYeCKUX Ipooem.

[TpupoaHble HMCTOYHMKHM YIVIEBOJOPOAOB (Yrojib, NPUPOIHBIM Tra3, HEQPTH),
IPOAYKTHI UX NMEePEPaOOTKH, UX POJIb B OBITY U MPOMBIIINIEHHOCTH.

XUMUYECKUN HKCIIEPUMEHT: M3yuyeHHue o0pa3lloB MaTepHUaoB (CTEKIIO, CILJIaBBI
METaJJIOB, MOJIUMEPHBIE MaTepUabl).

MexnpeameTrHble cBsi3u. Peanuzanuss MEXNpEIMETHBIX CBS3€H MPU H3YYCHUHU
XUMHHM B 9 Kilacce OCYIIECTBIISIETCSI Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATHUW, TaK M TIOHSATUH, SBIAIONIMXCS CUCTEMHBIMU [JISI OTACIBHBIX
MPEIMETOB ECTECTBEHHO-HAY4YHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC TOHSATUS: HAaY4YHBIA (DaKT, TUIOTE3a, 3aKOH,
Teopus, aHaJIN3, CUHTE3, KIacCU(UKAIIHS, TEPUOAUYHOCTH, HAOIIOJCHUE, SKCTIEPUMEHT,
MOJIETUPOBAHNUE, M3MEPEHHE, MOJIENb, SBJIECHUE, MApHUKOBBIA 3(PQEeKT, TEeXHOJIOTHUs,
MaTepuabl.

®uzuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ], U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, AJEKTPUUECKUM 3aps]l, TPOBOJAHUKH, MOITYINPOBOJHUKH,
IUDJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIlIeCTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPHUCTAJUIMYECKas peméTka, CIUIaBbl, (pusnueckue
BEJIMYMHBI, €IUHUIBI HM3MEPEHHs, KOCMUYECKOE IPOCTPAHCTBO, ILIAHETHI, 3BE3.BI,
Connue.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEpATbHBIC
ya00peHust, MUKPOJIEMEHThI, MaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE MOPOJbI, MOJIE3HbIE
HCKOIaeMbl€, TOTINBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O INIPEIMETA
«XUMMUsI» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

W3ydyenre XWMHH B OCHOBHOHM IIIKOJIE HANpPABJICHO Ha JIOCTHXKCHHE
00yYarIUMHUCS TUIYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTATOB OCBOCHUS
y4eOHOTro npeaMera.

JIn4HOCTHBIE pe3y/IbTaThI

JIMyHOCTHBIE  pe3yJabTaThl OCBOEHHUS MPOrpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHusl JOCTHTAlOTCS B XOA€ OOYy4YeHHS XHMHU B €IUHCTBE Y4eOHOH U
BOCTIMTATENILHON JesTenpHOCTH OpraHuM3alud B COOTBETCTBUU C TPATUIIMOHHBIMHU
POCCHICKUMHU  COLMOKYJIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMH  LIEHHOCTSIMH,
OPUHATHIMA B OOIIECTBE TNpAaBWIAMH M HOPMaMd TIOBEICHHS U CIIOCOOCTBYIOT
IpoleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMH 00yYarOIIUXCS.

JIMgHOCTHBIE PE3YIBTATHI OTPAKAIOT C(POPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:



[TatpuoTnyeckoro BocnuTaHus

1) LIEHHOCTHOTO OTHOIIECHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HACJIEIUI0, TIOHMMAaHHs 3HAYCHUS XUMHUYECKOM HAyKd B IKU3HU
COBPEMEHHOTO 0011lecTBa, CIOCOOHOCTH BJAAETh JOCTOBEpHOW uHPOpManuen o
NEPENOBBIX JOCTIKEHUSX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM XHUMMH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

I'paxx1aHCKOro BOCIIUTaHUSA

2) mpenacTaBiIeHUsl O COLMAIBHBIX HOPMAax M MpaBUjIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, Y4eOHO-
UCCIIEIOBATENILCKOM, TBOPYECKOW M JPYTUX BHIAX JAEATEIbHOCTH; TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JAEATEIbHOCTH  IPU  BHIIOJIHEHUH  Y4EOHBIX,
[TO3HABATEIbHBIX 3a/1a4, BBIINOJHECHHUM XUMHUYECKMX OKCIEPUMEHTOB, CO3JIaHUHU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B Ipolecce
3TOM y4eOHOW IesITeTbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE IOBEACHHWE M IOCTYIKU
CBOMX TOBApHIICH C IMO3UMLIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEICTBUH TIOCTYTIKOB;

[leHHOCTH HaYYHOTO TO3HAHUS

3) MHpPOBO33PEHUYECKUX TMPEACTABICHUNA O BEIIECTBE M XHUMHUYECKOW peakivH,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIUX OCHOBY
JUIS TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA; MPEACTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IbI, B3AUMOCBA3SIX UEIOBEKa C MPUPOJIHOM cpenoil, o
POJIM XUMHHU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIy4Y€HUE HOBBIX 3HAHUU MO XUMMUH,
HEO0OXOIMMBIX JUTsl 0OBsICHEHHUS! HAOTI0JaEMBIX TIPOIIECCOB U SIBICHUIA

5) mo3HaBareabHOW, MHPOPMAIMOHHOM W YUTATENIbCKOW KYJIbTYpbl, B TOM 4YHCIIE
HABBIKOB CAMOCTOSITENIbHON pabOThl C Y4eOHBIMU TEKCTaMHM, CIIPABOYHON JIMTEPATYPO,
JOCTYIMHBIMUA TEXHUYECKHUMH CPEICTBAMU HH(OPMAIIMOHHBIX TEXHOIOTHH;

6) wuHTEepeca K OOyYCHHI0O W TIO3HAHMIO, JOOO3HATEIHLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K caM000Opa30BaHUIO, TPOCKTHON U MCCIE0BATEIBCKON JACATEIHLHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00YUYEeHHMsI B IaJbHEHIIIEM;
@opMUPOBaHUS KYJIbTYPhI 3JJ0POBbsI

7) Ooco3HaHHUS IEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3JIOPOBBII 00pa3 KU3HU, OCO3ZHAHMSI TIOCIICACTBHIA M HETIPUSATHS BPETHBIX
NpuUBbIYEK (YMOTpeOJICHUS] aJKOTroJisi, HAapKOTUKOB, KYypEeHHs), HEOOXOIUMOCTU
cOOIOZIeHUsT MpaBUJl OE30MACHOCTH MpU OOpaAeHHH ¢ XMMHUYECKUMHU BELIECTBAMHU B
OBITY U peallbHOM KU3HU;

TpynoBoro BocriuTanus

8) mHTepeca K MPAKTUYECKOMY H3YyYEHHUIO Npodeccuil M Tpyaa pasIMyHOIO poja,
YBaXEHHE K TPYIy U pe3yjbTaTaM TPYIOBOM JEATENbHOCTH, B TOM YHUCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUN MO0 XWMHUHU, OCO3HAHHOTO BHIOOPA MHIMBHUAYAJIbHOM
TPACKTOPUU TPOAODKEHHUS] O0O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CHOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTpPeOHOCTEH; yCIEUIHON
po(eCCHOHANBHON AESITEIPHOCTH M PA3BUTHS HEOOXOIWMBIX YMEHHI; TOTOBHOCTDH
a/laliTUPOBAThCS B IPO(ECCHOHATIBHOMN CPEIE;

DKOJIOTUYECKOTO BOCITUTAHUS



9) 9KOJOTHYECKH 1IeJeCO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK MCTOUYHUKY JKU3HHM Ha
3emiie, OCHOBE €€ CyIEeCTBOBaHHWSA, MOHUMAaHUS IIEHHOCTU 3JI0POBOTO M 0€30MacHOro
oOpa3a JKHM3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXMUYECKOMY 3/I0pOBbIO, OCO3HAHMSI LEHHOCTH COONIIOACHMS NpaBWil O€30MacCHOIO
NOBE/ICHUS TP pabOTe ¢ BEIIECTBAMM, a TAK)KE B CUTYAIUSIX, YTPOKAIOUIUX 30POBBIO
U KM3HHU JIIOJICH;
10) cnocoOGHOCTH MNPUMEHATH 3HAHMS, IOJydyaeMble NOPU HM3YYEHUH XUMUU, IS
pelIeHus 3ajayd, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOTHON Cpeoid, MOBBIIICHHS YPOBHS
HKOJIOTHYECKON KYJIbTYphl, OCO3HAHMSI TJIO0AJIBHOTO XapakTepa HKOJOTUYECKUX
po0JieM U MyTeH UX peleHusl HOCPEACTBOM METO0B XUMUHU;
11) sKoIOrMYECKOro MBILUIEHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHOM,
KOMMYHHKATUBHOM U COITUANIBHON TIPAKTHKE.
MeranpeaMeTHbIe pe3yJbTaThl

B cocraBe MerampeAMETHBIX pPE3YJIbTaTOB BBIACISAIOT 3HAYUMbIE IS
(dbopMUpOBaHUST MHUPOBO33pPEHUSI OOIICHAYYHbIEC TOHATHS (3aKOH, TEOPHSs, MPHUHIIUII,
runoresa, QaxkT, cuctema, MpPOIECC, IKCIEPUMEHT U JAp.), KOTOPHIE HUCIOIB3YIOTCS B
€CTECTBEHHO-HAYUHbIX yYEOHBIX MpPEIMETax U MO3BOJSIOT Ha OCHOBE 3HAHUM U3 3THUX
peaMeToB (pOpMHUPOBATH MPEACTABICHUE O LEIOCTHOM HAaydHOW KapTUHE MHpa, U
yHHUBEpCalbHbIe  y4eOHble  jeiicTBUsl  (IIO3HABAaTENbHBIE, = KOMMYHUKATHBHBIC,
pETYISITHBHBIE),  KOTOpble  oOecreynmBalOT  (HOpPMHpPOBAHHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOH 1€ATEIbHOCTH.

MeranpenMeTHble pe3yiabTaThl OCBOEHHUS 00pa30BaTEIbHOW MPOTPAMMBI TIO
XUMHH OTPaXaloT OBJJICHUE YHUBEPCATbHBIMU MO3HABATEIBHBIMU JIEUCTBUSAMHU, B TOM
quce:
ba3zoBbpiMU TOrHYECKUMU AEHCTBUSIMU
1) ymMeHneM ucnoJsib30BaTh NMPUEMBI JOTMYECKOTO MBIIUIEHUS NP OCBOEHUM 3HAHMIL:
pacKpbIBaThb CMBICH XHMHUYECKHUX MOHATUH (BBLACNATH WX XapakTepHbIE IPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTMMH TOHSATHUAMM), HCIOJIB30BAaTh MOHITHS IS
OOBSICHEHHUSI OT/AEIBbHBIX (PAKTOB M SIBJICHUN; BHIOMpATh OCHOBAHUS U KPUTEPUHU IS
KJaccu(puKanMu XMMHYECKHMX BEIIECTB M XHWMHUYECKHMX peaklui; YCTaHABIMBATh
MPUYMHHO-CJICJCTBEHHBIE CBSI3U MEXAY OOBEKTAMHM M3y4Y€HUS; CTPOUTH JIOTUYECKUE
paccyxaeHuss (MHAYKTUBHbIC, JEAYKTUBHbIE, IO aHAJIOTMM); Je€JaTh BBIBOABI U
3aKJIFOYEHHS;
2) yMeHueM T[PUMEHSATh B IIpollecCe€ IO3HaHUS TMOHATHS (IpeAMETHbIE U
MeTanpeIMeTHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, MCIOIb3yeMble B XHUMUHU,
npeoOpa3oBbIBaTh HIMPOKO NMPUMEHSEMbIE B XUMHHM MOJEIBHBIC IPEICTaBICHUS —
XMMHUYECKU 3HaK (CHMMBOJ DJJE€MEHTa), XUMHuYeckas (opMyra ¥ ypaBHEHHE
XUMHYECKOW peakluy — IMpHU PelIeHnr yueOHO-TI03HABATENbHBIX 33/1a4; ¢ YUETOM ITHX
MOJIETIbHBIX TPEACTABICHUN BBISIBISTh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4aeMBbIX OOBEKTOB — XHMHMUYECKMX BEIIECTB M XMUMHUYECKUX PEAKIIHii; BBISBIATH
o0mue 3aKOHOMEPHOCTH, TPUYUHHO-CIEICTBEHHBIE CBSI3M W NOPOTHBOPEUYHUS B
M3y4yaeMbIX Mpolleccax W SBICHUAX; MpeasiaraTh KPUTEPUM JIsi BBIABICHUS HTHX
3aKOHOMEPHOCTEH M MPOTHUBOPEYMH; CaMOCTOSITENFHO BBIOMpATh CHOCOO peIIeHus
y4eOHON 3amauyn (CpaBHMBATh HECKOJIBKO BapHUaHTOB pEIICHHs, BbIOMpaTh Hanbolee
MOAXOJAIIUHN C YYETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPUEB);
bazoBbiMuU uccienoBaTebCKUMU ACHCTBUSIMU
3) yMEHHMEM HCIOJIb30BaTh IIOCTaBJIEHHbIE BOMNPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI JJii (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE
PAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;



4) npuoOpereHue OIbITa 10 IUIAHUPOBAHHUIO, OpraHU3alMd W  IPOBEACHUIO
YUYEHHUYECKHUX  OJKCIIEpUMEHTOB: yMeHue HaOJoAaTh 3a  XOJOM  Hpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (opMyaupoBaTh OO0OOLIEHUS U
BBIBO/IBI I10 PE3yJIbTaTaM IMPOBENEHHOIO ONBITA, MCCIEAOBAHUS, COCTABIATh OTYET O
npojie’aHHol paboTe;

PaboToii ¢ uadopmarmeit

5) ymeHuneM BbIOMpaTh, aHATM3UPOBATH U MHTEPIIPETUPOBATH NH(DOPMALIUIO Pa3IMYHbIX
BUJOB U (OpM IPEACTABICHHS, IOJYy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (HAy4HO-
HOMYJISIpHAs JUTEepaTypa XUMHUECKOTO COZIEpXaHMs, CIPaBOYHbIE IMOCOOHS, pecCypchl
WNuTepHera); KpUTUYECKH  OLEHUBATH  MPOTUBOPEUMBYIDO U  HEJIOCTOBEPHYIO
MH(}OpMaLHIO;

6) yMEeHMEM MNPUMEHSTh DPA3JIMYHbIE METOJbl M 3allpoChl NpU IOHMCKE U OTOOpe
MH(pOPMALUK U COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOIUMBIX JUIsl BBIIIOJIHEHUS Y4EOHBIX
Y TIO3HABaTEJbHBIX 3a/ay OINPEAENIEHHOTO THIA; NMPUOOPETEHHE OMNbITa B 00JaCTH
UCIOJIb30BaHU HMH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJCHUE KYIb
TypOl aKTMBHOI'O HCIOJIb30BAHMS PAa3JIMYHBIX IOMCKOBBIX CHCTEM; CAMOCTOSITEIIBHO
BBIOMpATh ONTUMAJIbHYIO (OPMY MpEACTaBICHUS HHPOPMAUU M WIUTIOCTPUPOBATH
pelaeMble 3aJa4l HECIOKHBIMU CXEMaMHM, TUarpaMMaMi, ApyruMu popMamMu rpadpuxu
U UX KOMOUHAIUSIMU;

7) yMeHHEM HCIONb30BaTh W  AaHAJUM3UPOBAaTh B  Ipolecce ydyeOHOH U
UCCIIEI0BATENbCKON JEATENBHOCTH HH(OPMAIMI0 O BIMSHUM IPOMBIIIJIEHHOCTH,
CEJIbCKOT'0 XO0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH PUPOIHOM Cpelbl;
VYHuBepcaJlbHBIMU KOMMYHUKAaTUBHBIMU 1€UCTBUSIMHU

8) ymeHueM 3ajaBaTh BONPOCHI (B XOJ€ JAMajora W/WiIM JUCKYCCHM) IO CYUIECTBY
o0cyx/1aeMoil TeMbl, GOPMYIUPOBATh CBOM NMPEIJIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEIOKEHHOW 33/1a4H;

9) mnpuobpeTeHne oOmNbITa MPE3CHTALUU PE3yJIbTATOB BBINOIHEHUS XHMUYECKOTO
sKcriepuMenTa (1abopaTopHOro OMbITa, JabOpaTOpHOW pabOThl MO HCCIETOBAHHUIO
CBOICTB BEIIECTB, Y4€OHOTO MPOE K-Ta);

10) 3aMHTEpecOBAHHOCTbH B COBMECTHOM CO CBEPCTHHKAMHU IIO3HABATEIbHOU W
MCCIIeI0BATENbCKOM 1eATEeIbHOCTH NPU PEIICHUH BO3HUKAIOIIMX MpPOOJIeM Ha OCHOBE
yu€Ta OOIIMX MHTEPECOB M COTJIACOBaHMs MO3UIUN (00CYXIAeHHUS, OOMEH MHEHHSIMU,
«MO3rOBBIE€ IITYPMBD», KOOPJIUHALMS COBMECTHBIX JEHCTBUH, ONpEAEIEHNE KPUTEPUEB
0 OIICHKE KauecTBa BBIIIOJHEHHON pabOTHI U JIp.);

YHuBepcallbHBIMU PETYISATUBHBIMU JACHCTBUSIMU

11) y™MeHuneM CcaMOCTOATENBHO ONPENENATh LEIU JeATENbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJMPOBATH W TMPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTh, BbIOMpaTh Haubosee 3(P¢GeKTHUBHBIE CIOCOOBI pEHICHUS Y4eOHBIX U
MO3HABAaTEIbHBIX  3a/a4, CaMOCTOSTENBHO COCTABIATh WJIM  KOPPEKTHPOBATh
IIPEJIOKEHHBIN aJIrOPUTM JIEUCTBUM IIPU BBINOJHEHUH 3aJaHUN C Y4ETOM IOJY4YCHUS
HOBBIX 3HAaHHM 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX; OICHUBATH
COOTBETCTBHE MOJIYUEHHOT'O Pe3yJibTaTa 3asBJICHHOM 1IeJH;

12) ymeHueM HCHOIB30BAaTh U aHAJIM3UPOBATH KOHTEKCTHI, NPEIaraeMble B YCIOBHU
3aJaHuH.

IIpenmeTHbIe pe3yJbTaThI:

B cocraBe npenMeTHBIX pe3yiIbTaTOB M0 OCBOCHUIO 00S3aTEILHOTO COEPIKaHuU,
YCTaHOBJIEHHOTO J@HHOH NpuUMEpHON paboueld MporpaMMoOl, BBIJENAIOT: OCBOEHHbBIE
o0yyarolmMMHUCs Hay4dHbIE 3HAHMs, YMEHUS U CIIOCOOBI AEHCTBUI, crenudpuueckue ais
npeaMeTHO obnactu «XUMHA», BUABI JESITEIbHOCTH MO MOJTYYEHHIO HOBOTO 3HAHMSA,



€r0o MHTEPIpETAINH, TPEOOPA30BAHHIO M TIPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX
CUTYyAIIHSIX.

[IpenMeTHBIE pe3yabTaThI TMPEACTABJICHBI IO TOJaM OOYYEHUS WU OTPAKAIOT
c(hOpMUPOBAaHHOCTH y O0YUYAIOIINXCS CIIETYIONIUX YMEHUM:

7 KIIACC:

1) packpwieams cmblci OCHOBHBIX XUMHUYECKUX TTOHATHI: aTOM, MOJICKYJ1a, XUMHUYCSCKUN
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJAHOpPOAHAS U
HEOJTHOPO/HAsI), BAJICHTHOCTh, OTHOCHUTENbHAsh aTOMHAas W MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast 10JIs1 XMMHUYECKOIO 3JIEMEHTa
B COCIUHEHUHM, MOJSPHBIA OOBEM, OKCHJA, KHUCIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPUIIATENBHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKasi peakius, Kiaccuduxanus
peaKluil: peakiui COCIMHEHMS, PEaKIUN Pa3JIOKEHUs, PEaKIUH 3aMEILEHUs, PEaKIINU
oOMeHa, 3K30- U 3HJOTEPMUYECKUE PEAKINH; TEIJIOBOU 3P (EKT peakuuu; siApo aroma,
AJIEKTPOHHBIM CIION aTroma, aTOMHas OpOWTalb, paguyc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl U HENOJIApHAsl KOBAJICHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AHHWOH,
pacTBOp, MaccoBasi 10JIsl BellecTBa (IPOLEHTHAs! KOHIIEHTpaLlKs1) B PaCTBOPE;

2) unmocmpuposanms B3aMMOCBSI3b OCHOBHBIX XUMHUCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TH MMOHATHS IPU ONUCAHUY BEUIECTB U UX MIPEBPALCHUI;

3) ucnonvzoeams XUMUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHHS (OpPMYN BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIHI.

8 KIIACC:

4) onpedensimv BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIWHCHHUSX; CTCIICHb
OKHUCJICHHUSI DJIEMEHTOB B OHMHApPHBIX COEAMHEHMSX; MPUHAJJICKHOCTh BEILIECTB K
ONpeNe€HHOMY KJIACCy COEIMHEHUH 1o QopMmynaM; BHJI XHUMHYECKOW CBSI3U
(KoBaJeHTHAs U UOHHAs) B HEOPTraHUYECKUX COEAUHEHUSX;

5) packpvisamo cmoicn Tlepuomnueckoro 3akona [1. M. MenzeneeBa: 1eMOHCTPUPOBATH
MIOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHUX D3JIEMEHTOB OT HX
nosioxkeHust B Ilepuoaudeckoil cucTteme; 3aKOHOB COXPAaHEHUs MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaJIpo; ONUCHI8AMb
u xapaxmepuzosams TabnuuHyio ¢opmy Ilepuoanueckoid cHCTEMbl XUMHUYECKUX
AJIEMEHTOB: pAa3IMyaTh TOHATUSA «rJIaBHas moAarpynna (A-Tpymnma)» U «1moOouyHas
noarpynmna (b-rpynma)», maneie W OONBIINE TEPHOIBI, COOMHOCUMb O0O3HAYCHUS,
KOTOpble nuMeroTcs B Tabnuue «llepuonnueckas cucreMa XMMHUECKHX dJie-

MeHTOoB JI. M. MenneneeBa» ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XMMHUYECKUX JJIEMEHTOB (COCTaB H 3apsAn sAApa, OOIIee YHCIO DJIEKTPOHOB H
pacnpeiesieHle UX MO IEKTPOHHBIM CIIOSIM);

6) knaccuguyuposams XUMUYECKUE DIEMCHTBI, HCOPTaHUYCCKUEC  BEINCCTBA;
XUMUYECKHE peakluuu (10 YUCIy M COCTaBYy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TeroBoMY 3P QexTy);

7) xapaxmepuzosamo (onucviéanms) OOIIHNE XUMHUIECKHE CBONCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB,  MOATBEpXkAas  ONHMCAaHUE NpPUMEPAMU  MOJIKYJSIPHBIX  ypaBHEHHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

8) npocrosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYeCTBCHHOIO COCTAaBa,
BO3MOKHOCTHM IIPOTEKAHUSI XUMHUECKUX MPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;

9) ewvluuciAMbL OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJIF0 XMMHYECKOr0 3JIeMEeHTa Mo (hopMyse COeIMHEHHS; MaCCOBYIO OO
BEILECTBA B paCTBOPE; MMPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIINH;



10) npumensimv OCHOBHBIC OIEpAIMHA MBICIUTEILHON JACATCIBHOCTH — aHaIM3 H
CHHTE3, CpaBHEHHE, O000O0IeHHE, CUCTEeMAaTU3alUI0, KiIacCU(UKAIMIO, BBISBICHUE
MIPUYUHHO-CIICJICTBEHHBIX CBS3€H — ISl M3YYCHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peakuii; eCTeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS — HAONIOJCHUE, H3MEPCHHUE,
MOJICJIMPOBAHNUE, SKCIIEPUMEHT (pEaTbHbIN U MBICIICHHBIN);

11) crnedosams mpaBUIaM TOJL30BAHHS XHMHUYECKOH IOCYI0W W J1ab0opaTOPHBIM
o0OpyIOBaHHEM, a TaKKe MpaBHJaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHU C
UHCTPYKIUSMH IO BBIITOJHEHHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYCHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAETEHHON MacCOBOM JOJIEN PACTBOPEHHOIO BENIECTBA; INIAHUPOBATH
Y TPOBOJIUTHh XMUMHUYECKHE DKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB MICIIOYCH U
KUCJIOT C TOMOIIIBIO HHIUKATOPOB (JTAKMYC, PeHOI(TATICHH, METHIIOPAHX U JIp.).

9 KJIACC:

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX MOHATHN: XUMUYCCKHIA DJIEMEHT, aTOM,
MOJIeKyJia, NOH, KaTUOH, aHUOH, MIPOCTOE BEIIECTBO, CI0XKHOE BEIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakuus, XUMHUYecKas
CBSI3b, TEIJIOBOU 3((EKT peakuuu, MOJib, MOJISIPHBIN 00BEM, PacTBOp; AJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHUECKAs] JUCCOLMALIMS, PEAKIMU HMOHHOTO OOMEHa,
KaTaau3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMble M HeoOpaTHMble pEaklluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMH,  OKUCIHUTENb,  BOCCTAaHOBUTEINb,
OKHCJICHHE W BOCCTAHOBJICHUE, aJJIOTPONUs, aM(pOTEPHOCTb, XHMHUYECKasl CBS3b
(koBaJIeHTHasi, WOHHAs, METAIIMYECKas), KpUCTAIUIMYecKas pemeTKa, KOppo3us
METaJJIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOM peakluH, TMpeAesbHO AOMyCTHUMas
konnentpanus (ITJIK) Bemectsa;

2) unrrocmpuposams B3aHMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSATH 3TU TOHSATHUS IPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUIA;

3) ucnonvzoeamv XUMHUYECKYIO CHUMBOJIHKY JJISI COCTaBJICHUS (GOPMYJ BEHICCTB U
YPaBHEHUN XMMHYECKUX PEAKLIUM;

4) onpedensamv BaANCHTHOCTh W CTENCHb OKUCICHUS XHMHYECKUX ODIEMEHTOB B
COEJIMHEHUSAX pa3IMYHOrO0 COCTaBa; IMPUHAJUICKHOCTh BEIIECTB K ONpPENeIEHHOMY
KJIacCy COEIUHEHHMH 1Mo (opMmysiaM; BHJI XUMUYECKOW CBsI3U (KOBaJIGHTHAs, MOHHAs,
METaJUIMYECKasi) B HEOPraHMYECKUX COEIMHEHMSX; 3aps] HMOHAa M0 XMMHUYECKOU
dopmyse; xapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COCAMHEHUH, THUI
KPUCTAINTNYECKON pEeIIETKH KOHKPETHOTO BEIlIECTBA;

5) packpvisamv  cmwicn  Ilepuommueckoro 3akona JI. WM. MeHneneeBa wu
J€MOHCTPUPOBATh €ro TMOHHMAHHUE: ONUCLIBAMb U XAPAKMepu308ams TaOIUIHYIO
dbopmy Ilepmomuyeckoil CUCTEMBbl XUMHUYECKHX OJIIEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymma)», mansie u
OonbIIe TEePUOJIbI; COOMHOCUMb 0003HAYEHHS, KOTOPhIE UMEIOTCS B MEPUOIUIECKON
TabJIUIe, C YACIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUYECKHX HJIEMEHTOB
(coctaB u 3apsj sapa, oOliee Yucio 3JIEKTPOHOB U paclpe/eIeHne UX MO IEKTPOHHBIM
CJI0SIM);

00bsicHAmMbs OOIIHE 3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB DJJIEMEHTOB H UX
COEJIMHEHUH B Mpe/ienax MaJlbIX MEPUOI0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

6) xnaccuguyuposams XUMUYECKUE DIIEMEHTBI, HEOPTaHUYECKUE  BEINECTBA;
XUMHYECKHe peakiuu (M0 YHCIy U COCTaBy YYacTBYIOUIMX B PEaKIMU BEIIECTB, IO
TEIIOBOMY 3D PEKTy, 10 U3MEHEHHUIO CTENEeHEN OKUCICHUS XUMUYECKUX PJIEMEHTOB);



7) xapaxmepuzosams (onucvieams) OOIIHE U CreNU(PUIECKHEe XUMHUYCCKUE CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Iasi OMMMCAHUE MPUMEPAMU MOJIEKYIISPHBIX U
MOHHBIX YPaBHEHUIN COOTBETCTBYIONINX XUMHUYECKIX PEAKIIU;

8) cocmaensmv ypaBHEHHS SJIEKTPOJMTUYCCKOW JHCCOLNMAIMH KHUCIOT, INEIOYeH |
COJICH; TOJTHBIC M COKPAIIEHHBIC YPaBHEHHUS pEaKIUii MOHHOTO OOMEHa; ypaBHEHUS
PCaKIIHiA, MOATBEPIKIAIONINX CYIIIECTBOBAaHHE TEHETHUECKOHN CBSA3H MEKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

9) packpviéams CyIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OaJlaHCa 3TUX PEaKITHii;

10) npoero3uposams CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

11) ebluucissms OTHOCHUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAacChl BEIICCTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JEMEHTa 1Mo (OopMysie COSAMHEHUS; MacCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIHH;

12) cnedosams npaBWIaM IOJIB30BAHUS XMMHUYECKOW TOCYIOM M J1aOOpaTOPHBIM
o0OpyOBaHHEM, a TaK)Ke MpaBHJaM OOpAIICHUs C BEIICCTBAMU B COOTBETCTBHU C
WHCTPYKIMSIMH TI0 BBITIOJTHEHUIO Ta00PaTOPHBIX XUMUYECKUX OIBITOB IO TIOTYICHHIO
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (AMMHUAaKa U YTJIEKUCIIOro rasa);

13) nposooums peaknyH, MOATBEPKIAOIINEC KAUYSCTBECHHBIH COCTAaB pPa3IMYHBIX
BEIICCTB: PACIO3HABATh ONBITHBIM IMYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOOHAT-,
dochar-, cummkar-, cympdar-, THAPOKCHI-UOHBI, KATHOHHI aMMOHHS W HWOHBI
W3YYCHHBIX METAJUIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIICCTB;

14) npumensime OCHOBHBIC OIEPAIMHA MBICIUTECILHOW JCSITEILHOCTH — aHallu3 M
CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3AIMIO, BBIABICHUE MPUYUHHO-
CJICJICTBEHHBIX CBA3€M — JJIsi U3YyUYE€HUsS CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIMM;
€CTECTBEHHO-HAy4HbIC METOAbl  NO3HAaHMS  —  HaOJIOJIEHHE, HU3MEpEHHE,

MOJIETTUPOBAHUE, HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN).

6. TEMATUYECKOE IINTAHUPOBAHHUE 7-8-9 KJIACCBI

TemaTn4yeckoe nuiannposanne (7 Kiacc)

KomnuectBo yacos
No
Hassanne paszena, rias Kourponsusix | [pakTnueckux
/11 Bcero
pabot pabot
XuMus B LEHTpE
1 11 - 2
€CTECTBO3HAHMUS.
2 Maremaruka B XUMHH. 9 1 1
3 SIBneHus, MpouCcXoAsIIe C BeIIeCTBAMM. 11 1 2
4 Pacckasel 1o XumMumu. 3 - -
Hroro: 34 2 5

TemaTnueckoe nianupoBanue (8 kiacc)




KonmuaectBo yacos
No
Haspanne pasnena, rias KonTponsHeix | IIpakTuueckux
/1 Bcero
pabort pabot
1 Bsenenue 6 - 1
1 ATOMBI XUMHUYECKUX DIIEMEHTOB 10 1 1
2 [IpocTrie BemecTBa 7 1 0
3 CoenrHeHnsT XUMAYECKUX DIIEMEHTOB 12 1 2
4 N3meHeHus, mpoucxXoIsIIne ¢ BeIeCTBaMu 14 1 1
5 PactBopenue. PacTBopbl. 19 1 4
CBolicTBa pacTBOPOB AICKTPOJIUTOB
Hroro: 68 5 9
TemaTnueckoe miianupoBanue (9 kiaacce)
KoanuectBo yacos
Ne
HasBanue paspena, rias Kourponsueix | IIpakTuueckux
/1 Bceero
pabot pabor
Bsenenue.
OO01mas xapakTepUCTHKA XUMUYECKUX
1 JJIEMEHTOB M XUMUYECKHX PEAKITHM. 9 1
Ilepnonnueckuii 3akoH u Ilepuonnueckas
cHCTeMa XUMMHUYECKuX 3nmemMeHToB [1. 1.
Menneneesna.
2 MeTtamisl. 19 1 2
3 Hemerammel. 23 1 6
4 Oprannyeckue BELIECTBA. 8 - -
5 O0600611eH1Ee 3HAHUH M0 XMMUH 32 KYPC 9 1
OCHOBHOM HIKOJIEL.
Uroro: 68 4 8

7. YHEBHO- METOAUYECKOE U MATEPUAJIBHO- TEXHUYECKOE

OBECIIEYHEHME YYEBHOI'O ITPOLIECCA:
Jlureparypa /s y4almxcs:

I"a6puensu O.C., Xumus 8 kiacc. - M.: Ipoda, 2021
INa6puensa O.C., Xumus 8§ knacc. - M.: Jlpoda, 2021
IMa6puensu O.C., Xumus 9 knacc. - M.: Ipoda, 2021

PonE

Amuk6eposa JLIO. «3anumarenshas xumusi», M, «ACT - IIpeccy, 2009r.




w

INa6puensa O.C. Xumus. 9 kmacc: pabouas TeTpanp Kk yueonuky ['abpuensuna O.C. --
M.: [Ipoda, 2012.

E.A. Epemun, H.E. Ky3pbmenko «CrnpaBO4YHUK MIKOJIbHUKA MO Xxumuu 8-11 kiace, M,
«dpoda», 2000 r.

Xumus. 9 knacc: yueOHUK Juisi 001eo0pa3oBaTenbHbIX yupexaennit/ ['adpuensu O.C..
- M.: lpoda, 2012.

Jluteparypa sl yumres:

I'abpuensn O.C., Meronuueckoe mnocodue ans yuutens. Xumus 7- 8-9 kmace. - M.:
Hpoda, 2021.

I'abpuensn O.C., Octpoymon N.I'. Xumus. 9 knacc: HacronbHast kHura yuurens. - M.:
Hpoda, 2021.

['opkoBenko M.IO. «Iloypounsie pazpabotku» mo xumun 9 kiacc, ML, «Baxo». 2019 r.
Komucaposa JI.B., , [Ipucaruna N.I" «kKoHTponbHBIE M POBEPOUYHBIE paOOTHI 10 XUMUHU
9 ximace», M., «Dx3aMmen», 2021r.

JIeKTPOHHbIE OCOOH:

CD nuckm «O0mast 1 Heopranuyeckass XuMusi», Oprannueckas XuMus» «BupryanbHas

nabopaTopusi»

HoOoo~NoGO,r~wNE

HNuTepHeT-pecypcebl:

https://www.chem-astu.ru/chair/study/genchem/

http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara Uroki-himii 8kl/index.html

http://chem-inf.ncirod.ru/inorg/element.htm

HacrTennble Taﬁ.]'ll/ll.[bl B KJjacce:

Ilepuoauueckas cucrema xuMuueckux anemeHToB .M. Mennaeneesa
DIEKTPOXUMUYECKUN Psii AKTUBHOCTU METAJIIOB

KncnoTHO- OCHOBHBIE CBOMCTBA OKCHJIOB

HaszBanwne KUCIIOT 1 UX coeH

XUMHUYeCKHe 3HaKU DIIEMEHTOB

OTHOCUTENBHAS JIEKTPOIPOBOTHOCTH DJIIEMEHTOB

CooTBeTCTBHE MEKY BUAAMU XUMUYECKOU CBS3HU

CTpoeHue U CBOWCTBA IIJIJAMEHH CBEYHU

IIpuroroBneHue pacTBOpOB

0. Taby1ia pacTBOPHUMOCTH

11. [TpaBuna paboThl B XUMUYECKOH J1aOOpaTOpUH
12.

IlopTpeThl y4eHbIX- XHMHKOB:

A. JlaBya3be
C.H. HuxonaeB
M.B. JlomoHOCOB
AM. byrnepos
J.1. MenaeneeB
C.B. JIcGenes

CpeacrBa 3a1IUTHI:


https://www.chem-astu.ru/chair/study/genchem/
https://www.google.com/url?q=http://bril2002.narod.ru/chemistry.html&sa=D&ust=1465498220756000&usg=AFQjCNH7sTJZJFRDGH3fTz98MLtTEJaUUw
https://www.google.com/url?q=http://www.chemel.ru/&sa=D&ust=1465498220756000&usg=AFQjCNH1FRknQToHOx9EUgxN9xrWk2Pf3Q
https://www.google.com/url?q=http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html&sa=D&ust=1465498220757000&usg=AFQjCNHhdUnIMBR_NKuLZx9eKRLCN5MjqA
https://www.google.com/url?q=http://chem-inf.ncirod.ru/inorg/element.htm&sa=D&ust=1465498220758000&usg=AFQjCNHc5A3rd9-amgQQN9ChqAKFUDWSaw

e Amnreuka [T
e OrdHeryumuTenb

e Komma
e Benpo, necok, coBok
e Xajar

e Macku is 1una
e Pe3suHOBBIC IEpUYaTKH

Koanexknuu:

Hed1h 1 mpoaykThl ee mepepaboTKu
Topd

Crexno

YyryH u crans

Kayuyx

AnroMuHUN

[ITkana TBEepHOCTH

Menpb u ee pyasl

. IImactmaccsl

10. YyryH u cTanb

11. Ha6op ynobpenuit

12. VickyCCTBEHHBIN TIETK

13. MeTtamibl 1 CILIaBbI

14. Mertamibl

15. MuHepabl ¥ TOPHBIE ITOPOIBI

CoNO~WNE

IIpudopswr:

[Tpubop 11 nonydeHus ra3on

[Tpubop 11 3neKTponn3a conen

O3onarop

Monenb KpUCTaJUIMYECKON pemieTku rpadura
Mogenb KpUCTaNINYECKON PEIIETKH MEIU
[TpocTpaHcTBEeHHAs pelIeTKa Kee3a
OBIUOMETp

Habop crexystHHBIX TPYOOK

broperku

CoNO~WNE

XuMuveckas nocyjaa:

[TpoOupKy CTEKIISIHHBIE

CrekiisiHHBIE TPYOKHU

Jepxatenu as mpoOHpoK

[[nnis! yHUBEpCAIbHBIE
Merauinueckue JI0KKH C JIMHHOW pyYKOU
XUMUYECKUE JTOTKU

KonOb1 koHnueckue

Koi1051 KOHHYECKHE C OTBOIOM

. Kon6s1 kpyrisie

10. MepHbIe THIUHIPHI

11. CrakaHbl MEpHBIE XUMUUYECKHE

12. KonObl KOHMYECKHE C ITTMHHBIM TOPJIOM
13. Xumudeckrie BOPOHKH IJIACTMACCOBBIC

CoNoORrWNE



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

Ilycras crexnsaHHas Tapa

ITaTuBsl [U1st TPOOUPOK

[TpoOKy KOHMYECKHE Pa3HBIX Pa3MEPOB
Turnm

®apdopoBbie cTakaHbI

®dapdopoBbie MecTUKH
TepmonoacraBku

CnupTtoBKU

Kon0b1 kpyribie ¢ ATUHHBIM TOPJIOM
XHUMHUYECKUE CTAaKaHbI TOJICTOCTEHHBIE
ITaTuBsl U1t TPOOHPOK
ToiscrocTeHHas mycras Tapa

BopoHku creknsiHHbIE

Mauibie Kpyriibie KOJ0bI C JIIMHHBIM TOPIOM
JlonaTtku xuMu4yeckue

8. INTAHUPYEMMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITPE/IMETA:

B PE3YyIbTAaTC U3YUCHUA XUMHUU YIYCHUK OCHOBHOM IIKOJIBI:

HAay4YHUTCd OCO3HaBaThb 06’I)GKTI/IBHYIO 3HAYUMOCTL OCHOB XUMHYECKOU HAayKH Kak
00/IaCTH  COBPEMEHHOTO  €CTECTBO3HAHHWS, KOMIIOHEHTa OOMIeH KyJIbTypbl U
HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKAa B YCJIOBHUAX BO3paCTaIOIlI€I>JI «XUMHU3zalumn»
MHOTHX c(ep KU3HH COBPEMEHHOTO O0IIIEeCTBA;

OBJIAACCT CHUCTEMOM XUMHUYECKNUX 3HAHUU — INOHATHUAMUA, 3aKOHAMU, TCOPHUAMU U A3BIKOM
HayKH, IMCIOIIUMHU BKHOE 00I11e00pa30BaTeIbHOE 3HAYCHUE HAYKH;

MOJIYYHT TMPEJICTABICHHE O CIOKHOM KOMILJICKCE OTHOIICHUH B CHCTEMaxX «JEJIOBEK —
BEIIECTBO» U «BEIIECTBO — MAaTEpUAN — MPAKTHUECKAs JICSITEIBHOCTBY», O POJIM HAYKH B
CO3JaHHN HOBBIX MAaTCpHAJIOB U HCTOYHHUKOB SHCPIHUHU,

YCBOUT OCHOBBI XMMHYECKOW TI'DAaMOTHOCTH KaK OCHOBBI aHAJIM3a W IJIAHUPOBAHUS
IKOJIOTUYECKU OE30MaCHOTO TMOBEACHUS B IIEIIAX COCPEKEHUS 3J0POBbS U OKPYIKArOIIEH
CpEebL.

B nmponecce N3y4CHus XuMUuu yanHHﬁCH OCHOBHOM IIKOJIBI:

y0eauTcss B TOM, YTO B OCHOBE MHOTMX SIBJICHUH XMBOW W HEXHMBOH HPUPOABI JIexkKar
XUMHUYECKHE MPEBPAICHHs] HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB;

YIIIYOUT TPEACTaBICHNE O MaTEPHATHHOM €TUHCTBE MHPA;

OBIIQJICET YMEHWSMH YyCTAaHABIMBAaTh CBS3M MEXAY pEaJbHO HAOIIOIaeMbIMU
XUMAYECKHUMHU SIBIICHUSIMH ¥ TIPOIIECCAMHM, NMPOTEKAIONIMMUA B MHUKPOMHpE aTOMOB H
MOJIEKYIT;

OOBSICHATH TMTPUYMHBI MHOTOOOPAa3Hsi BEIECTB, 3aBHCUMOCTh UX CBOMCTB OT COCTaBa U
CTPOCHUS, a TaKKe OOYCIIOBICHHOCTh TPUMEHEHHUSI BEIIECTB OCOOCHHOCTSIMH HX
CBOICTB;

aHAJTM3UPOBATh U OOBEKTUBHO OIICHUBATH )KU3HEHHBIE CUTYAIIUH, CBS3aHHBIC C XUMHEH;
NpUOOPEeTET HaBBIKM 0O€30MacHOr0 oOpallleHusi C BEleCTBAMH, HCIOJIb3YEMBIMU B
MOBCETHEBHOM JKU3HU.

I/IsyquHe XUMHHU ITPEAOCTABUT YUCHUKY BO3BMOKHOCTD:

pa3BUBaTh U COBEPIICHCTBOBATh WHIAMBHIYyaJbHbIE CIOCOOHOCTH; WMHTEPEC K MHUPY
BEIIECTB M WX IMpeBpallleHuil; oOmeyyeOHble HMHTEIJICKTYAIbHbIE  YMEHUS
CHOCOOCTBYIONINE MPUOOPETEHUIO OMBITa TBOPUYECKOW M MOMCKOBOM JAESTEIHHOCTH, B
YACTHOCTH YMEHUSI CPaBHUBATh U KIACCHPHUIIMPOBATH OOBEKTHI, BHISBISATH MIPUIUHHO-
CIIEICTBEHHbIE CBSI3M, (OPMYIHUpPOBATh THUIIOTE3bl M NPOBEPSITH HUX B  XOJe
JKCIIEPUMEHTA, apryMEHTHPOBATh BBIBOJIbI, OTCTAaUBAaTh CBOS MHEHHUE, UCIOJb3Yys IpHU
9TOM a/IeKBaTHBIE 10KA3aTEIbCTBA;



® pHOOpeTaTh HaBBIKM PAa0OTHI C PA3IMYHBIMH MCTOYHHKAMH WHQPOPMAIMUA TIO0 XUMHUH
(croBapwm, CripaBOYHUKH, XpecToMaTHH, IHTEPHET U 1p.), a TaK)Ke YMEHHUE 00HEKTUBHO
OLICHUBATh I/IH(i)OpMaL[I/IIO 0 BCHICCTBAX, HUX IMPCBPALICHHUAX W J[MPAKTHYCCKOM
MIPUMEHCHHU;

¢ COBCPHICHCTBOBATH YMCHHUS IINIAHUPOBATH W pPAallMOHAJIBHO OPraHU30BLIBATH y‘-IC6HO'
IMMO3HABATCIbHYIO NCATCIbHOCTD, IPUMCHATH ITOJTYYCHHBIC 3HAHUA B HOBOHU CUTyalluu,

e puOOpeTaTh HAaBBIKK CaMOOOPa30BaHUS M TPAKTUYECKOTO COTPYAHHUYECTBA IPH
OpraHu3alli ¥ BBIMOJHEHHH XUMHYECKOTO JKCIIEPHUMEHTA, TPOBEICHUH M 3aIlIUTe
YYCHHUYCCKUX TIPOCKTOB II0 MCCICAOBAHUIO OTACIBHBIX BCHICCTB M XUMHYCCKUX
SIBJICHH, HAOIFOIa€MbIX B IPUPOJIC U TIOBCEAHEBHOM KU3HHU.

Takum o0Opa3om, B pe3ynbTaTe W3yYeHHs] XMMHUA B OCHOBHOW IIKOJIE YYCHHUK MOTYYHT
MOJITOTOBKY, JIOCTaTOYHYIO JUIA MPOJOJDKEHHS OOY4YeHHsT B CTaplieid IIKOJIE W CPEIHUX
npoeCCHOHATIBHBIX 001IE00pa30BaTEIbHBIX YUPESKICHUAX, a TAKKE MPHOOPETET KIIIOYEBHIC
KOMIICTEHIIMH, UMCIOIINE YHHUBEPCATLHOE IPUMEHEHHE B JIFOOOM BUJIC JACATEIBHOCTH.

[Inanupyemble  pe3ylbTaThl OCBOCHHS MPEIMETHOTO  COJACPKAHUS IO  XHMHHU
MIPEJICTABJICHBI TI0 OCHOBHBIM pa3JeliaM COJICpPKaHUsS MPHUMEPHOU MPOrpaMMbl OCHOBHOTO
o01mero o0pa3oBaHus 1O XUMHUH.

Pazgen 1. OcHoBHble NOHATHA XUMHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX
npeacTABJIEHUI)

BeinmyckHUK Hay4uTCs:

® ONWCHIBATh CBOWCTBA TBEPABIX, JKUAKHUX, TIa3000pa3sHBIX BEINECTB, BBIACTSS HUX
CYILECTBEHHbIEC IPU3HAKH;

® XapaKTepHU30BaTh BEIECTBA IO COCTAaBY, CTPOCHUIO M CBOMCTBaM, yCTaHABIMBATh
MPUYUHHOCJIICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapaAKTCPUCTUKAMU BEIICCTBA,

® packpbIBaTb CMBICA OCHOBHBIX XHMHYECKHUX TIOHSATHH «aTOM», «MOJEKYJa»,
«XUMHYECKHH 3JIEMEHT, «IIPOCTOE BEIIECTBOY, «CI0KHOE BELIECTBO», «BAJIEHTHOCTbY,
WCTIOJB3Ys 3HAKOBYIO CUCTEMY XMMHU;

e 1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IOMOLIbI0 XUMHUYECKHX (GOPMYIT U
CYIIHOCTb XMMHUYECKHX PEaKI1il ¢ TOMOIIbIO0 XUMHUUECKUX YPaBHEHUH;

® BLIUUCIIATHE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MacCChbl BEHICCTB, d TAKXKE
MAacCCOBYIO JOJIIO XUMHUYCCKOI'0 9JICMCHTA B COCAMHCHUAX IJIA OLCHKH UX HpaKTH‘IGCKOﬁ
3HaYMMOCTH;

® CpaBHHUBATH IO COCTAaBy OKCHUAbI, OCHOBAaHUS, KUCJIOTHI, COJIN,

® KJIaCCH(PUIMPOBATH OKCUIBI U OCHOBaHMS MO CBOMCTBAM, KMCJIOTHI U COJIU TI0 COCTAaBY;

® ONNCHIBaTh COCTaB, CBOMCTBA M 3HaYCHME (B MPHUPOJE M MPAKTUUYECKOH EATEIbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOAA U BOJOPOIa;

® JIaBaTb CPABHUTCIIBHYIO XapPaKTCPHUCTHUKY XUMHUYCCKHUX OJIECMCHTOB U BaKHEHIITNX
COG}II/IHeHI/Iﬁ €CTECTBEHHBIX CEMENCTB HICJIOYHBIX METAJIJIOB U T'aJIOT'€HOB,

® [10JIb30BaThCs Ja0OPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON TOCYI0M;

® [IPOBOAUTH HECIOXKHBIE XUMHUECKUE ONBITHl U HAOJIOJCHHS 32 U3MEHEHUSIMH CBOICTB
BEIIECTB B IpOIECCEe MX MPEBpalleHU; cOOM0aaTh MpaBuiIa TEXHUKU O€301MacHOCTH
IIpY TPOBEICHUU HAOIIOCHHI U OTBITOB;

® pa3nMyaTh OAKCIEPUMEHTAIBHO KHUCJIOTHI W LICJIOYH, TOJb3YACh WHIUKATOPAMHU;
0CO3HaBaTb HEOOXOAWMOCTh COOMIOZICHHS Mep O0e30macHOCTH NpuU OOpalleHHH C
KHCJIOTaMH U IIET0YaMHU.

BBIHyCKHI/IK TOJYYUT BOSMOXHOCTb HAYYHUTHCS:

® TPaMOTHO OOpaIIaThCsl ¢ BEMIECTBAMH B IIOBCEAHEBHOM KU3HU;
OCO3HaBAaThb HEOOXOJAMMOCTh COOJIONIEHUSI TMPABWUJI DKOJOTMYECKH Oe30MacHoro
MOBE/ICHUS B OKPYXKAIOIIeH MPUPOIHON Cpee;



® TIOHMMAaThb CMBICI W HEOOXOAMMOCTH COOJIIOJIEHUS MNPEANHCAHUN, NpeAsiaraéMbIX B
MHCTPYKUHUSAX 110 UCTIOJIB30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.;

® UCIONB30BAaTh MPUOOPETCHHBIE KIIOYEBBIE KOMIETEHTHOCTH IIPU  BBINOJIHEHUU
HCCIIE0BATENIbCKUX MPOEKTOB 10 XUMUH;

® pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ys CpEICTBAa YCTHOM U
MUCbMEHHOW KOMMYHHUKAIUU MpH pabdoTe ¢ TEKCTaMH y4eOHHKA U JOIMOJIHUTEIbHON
JIUTEpaTypoi, CIPaBOYHBIMU TaOIUI[AMU, MPOSBIATH FOTOBHOCTh K YBaXKEHUIO WHOM
TOYKH 3PEHUS MIPU 00CYKIEHUU PE3yIbTaTOB BHIMOJIHEHHON pabOThI;

e OOBCKTUBHO OIICHWBATh HWH(MOPMALMIO O BEHIECTBAX M XHUMHYECKHX IMpoIeccax,
KPUTHUYECKH OTHOCHTBHCS K TICEBJIOHAYYHOU MH(pOpManuu, HeA0OPOCOBECTHOH peKiiame,
Kacarolleicsl UCTI0Ib30BaHUS Pa3IMYHBIX BEIIECTB.

Pazgen II. Ilepuogmyeckuil 3aKOH M NEePUOAUYECKAS CHCTEMAa XMMHYECKHX
ajiemeHTOB JI. . MenaeneeBa. CTpoenne BemecTBa

BelnnyCckHHMK Hay4duTes:

e KJacCHPUIMPOBATH XUMHUYCCKUE DJIEMEHTHI HA METAJIIbI, HEMETAILIBI, DJICMEHTHI,
OKCHJIBI U THUAPOKCHUIBI KOTOPBIX aM(pOTEePHBI, U HHEPTHBIC 3JIEMEHTHI (Ta3bl) IS
OCO3HaHUs BAKHOCTH YIOPSAAOUYEHHOCTH HAyYHbIX 3HAHUM;

® pacKphIBaTh CMBICI Nepuoanueckoro 3akona /. 1. Menneneena;

® ONUCHIBATH W XapaKTEepH30BaTh TaONMHYHYI0 (QOpPMYy NEPHOIUYECKON CHUCTEMBI
XUMHYCCKHUX DJICMEHTOB;

® XapaKTepu3OoBaTh COCTAB ATOMHBIX fJIEp U PACHPEACIICHUE 4YHCIa DJICKTPOHOB IO
JJIEKTPOHHBIM  CJOSIM  aTOMOB ~ XMMHUYECKHMX  DJJIEMEHTOB  MaJbIX  I[EPHOJIOB
MEPUOINYECKON CUCTEMBI, & TAK)KE KIS U KAJIbLIUS;

® pa3nuyaTh BHJIbI XUMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO
HEMOJIAPHYIO U METAJUTMYECKYIO;

e u300paxkaTb SIEKTPOHHO-UOHHBIE (OPMYIBI BELIECTB, 0OPa30BaHHBIX XHUMHUYECKUMU
CBSI3SIMU Pa3HOTO BUJIA;

® BBISBIATH 3aBUCMMOCTH CBOMCTB BEILIECTB OT CTPOCHUS MX KPUCTALTUYECKUX PEHICTOK:
HWOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAINTNYECKUX;

® XapaKTepu30BaTh XUMHUYECKHUE DJIEMEHTHI U UX COEAUHEHHUS HAa OCHOBE ITOJIOKECHUS
AJIEMEHTOB B MIEPUOUYECKON CHCTEME H OCOOEHHOCTEH CTPOCHHS X aTOMOB;

® OMNKCHIBaTh OCHOBHBIE 3Tanbl OTKpbITHS . 1. MeHaeneeBbIM NEpUOAMYECKOrO 3aKOHA
U TIEPUOJUYECKON CHUCTEMBbl XUMHUYECKHMX DJEMEHTOB, JXHW3HHh W MHOT000pa3HYIO
Hay4HYIO JIeATeJIbHOCTh YUE€HOTO;

® XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYECHHE MEPHUOIUUECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMbI XUMHYECKUX 3eMeHTOB J[. . Menaeneena;

® 0CO3HaBaTh HAy4YHBbIC OTKPBITHS KaK pe3yiabTaT IMUTEIbHBIX HAOIIOJCHHIA, OIBITOB,
Hay4YHOU ITOJIEMHUKH, ITPEOIOJICHHS TPYAHOCTEN U COMHEHHUH.

BrInyCKHHMK OJIyYUT BO3MOKHOCTh HAYYUThCS:

® OCO3HaBaTh 3HAUCHHE TEOPETUYECKUX 3HAHWU [UIS TPAKTUYCCKOH JeSTeTbHOCTH
9eJI0BEKa,

® ONKCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

® [PUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX NEPHUOAMYECKOM CHCTEMBI XHMHUYECKHX
3JIEMEHTOB /151 O0BSICHEHHS M TPEABUCHHUS CBOMCTB KOHKPETHBIX BEIIECTB;

e pa3BUBaTh WH(OPMAIMOHHYI0 KOMIETEHTHOCTh IOCPEICTBOM YINIyOJeHUs 3HAHUNA 00
UCTOPUU CTAHOBJIEHUS XUMHUYECKOW HAYKH, €¢ OCHOBHBIX IMOHATUH, MEPUOAUYECKOTO
3aKOHAa KaK OJHOTO W3 BAKHEHIINX 3aKOHOB MPUPOJABI, a TAaKXKe O COBPEMEHHBIX
JOCTIKEHUSX HAYKU M TEXHUKH.



Pazneu III. MHoroo0pa3sue XuMH4eCKHX peakIuii

BrInyCKHHMK Hay4duTCs:

OOBACHATh CYTb XMMMUYECKHUX IPOLECCOB U HUX MPUHLUIINAIBHOE OTJIMYUE OT
¢busnveckux;

Ha3bIBaTh IPU3HAKU M YCJIOBHS IPOTEKAHUSI XUMUUYECKHX PEeaKLuii;

yCTaHaBJIMBATh NPHUHAUICKHOCTh XMMUYECKOH PEaKIMHU K ONPEAEICHHOMY THIIYy IO
OJTHOMY U3 KJIaCCU()MKALMOHHBIX PU3HAKOB:

10 YUCIIy ¥ COCTaBY UCXOIHBIX BEIIECTB M IMPOAYKTOB peaKkIUH (peakuyu COeIUHEHHUS,
pasNioKeHus, 3aMeIeHUs 1 0OMEeHa);

IO BBIJCJIICHUI0 WM IOMIOIIEHHIO TEeIUIOTHl (peakuuu SK30TepMUYECKUE U
SHJ0TEPMHUUYECKHUE);

10 U3MEHEHMIO CTETIEHEN OKUCIIEHUS XUMHUECKUX 3JIEMEHTOB (PEAKIIUU OKHCIUTEIBHO-
BOCCTAHOBHUTEJIHHBIC);

o0 00paTUMOCTH Tporiecca (Peakuu 00paTUMbIC U HEOOPATHMEIE);

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PeaKIuii;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CMEILIEHHE XMMUYECKOIO0 PAaBHOBECHUS;

COCTABJIATh YPABHEHMsI 3JIEKTPOJUTHUECKONW TUCCOLMALIMU KHUCIOT, ILEN0YeH, COJeH;
IOJIHBIE M COKpALCHHbIE HOHHbIE YpPAaBHEHHMs peakiuili oOMeHa; ypaBHEHHs
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEAKIUI;

IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakuil o GpopMynam/Ha3BaHUSIM UCXOIHBIX
BEIIECTB; OMNpPENENATh HMCXOAHbIE BellecTBa MO (opMysIaM/Ha3BaHUSAM IPOTYKTOB
peakuuu;

COCTaBJIATh YPAaBHEHUS PEAKLU, COOTBETCTBYIOIIUX MTOCIIEA0BATEILHOCTH ((«LIEIOYKE)
MIpPEBPALICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBISBJISITH B IPOILIECCE DKCIIEPUMEHTA NMPHU3HAKU, CBUACTEILCTBYIOIINE O MPOTEKaHUH
XUMHYECKOHN pEaKIVH;

IPUTOTOBJISATH PACTBOPHI C ONPEEIICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;
OTpEENATh XapaKTep Cpeibl BOJIHBIX PAaCTBOPOB KHUCIOT MU LIEIOYEH MO HW3MEHEHHIO
OKpPAaCKH UHJIUKATOPOB;

IIPOBOAMTH KauYECTBEHHBIE PEAKIUH, MOATBEPKAAIOIINE HAIUYNE B BOJHBIX pacTBOpax
BELIECTB OTJENbHBIX KAaTHOHOB M AHMOHOB. BBIMYCKHHMK IOJyYUT BO3MOXHOCTH
HAy4YUThCS:

OCTaBJIAATh MOJIEKYJIIPHBIE U IIOJHBIE MOHHBIE YPAaBHEHHUS IO COKPAICHHBIM HMOHHBIM
YpaBHEHHUSM;

NPUBOJIUTH NPUMEPHl peakiui, MOATBEPKIAIONINX CYIIECTBOBAaHHE B3aWMOCBS3H
MEX/1y OCHOBHBIMHU KJIaCCaMH HEOPraHUYECKHUX BEIIECTB;

IPOTHO3UPOBATh PE3yJNbTaThl BO3JACHCTBUS pa3IMYHBIX (HAKTOPOB Ha H3MEHEHHE
CKOPOCTH XMMHUYECKON PEAKLINH;

IPOTHO3UPOBATh pPe3yJibTaThl BO3JACHCTBUS PA3TUYHBIX (PAKTOPOB HA CMEILICHHE
XMMHYECKOTO PABHOBECHS.

Pazpnen IV. Muoroo0pa3ue BeniecTs

BbInmycKkHUK Hay4uTCS:

ONPEAENATh IMPUHAMICKHOCTh HEOPraHWYECKUX BEUIECTB K OJHOMY M3 HM3YYEHHBIX
KJIACCOB/TPYIII: METAJIIIBI U HEMETAILIBI, OKCHJIbI, OCHOBAHHUS, KUCITIOTHI, COJIH;
COCTaBJIATH (DOPMYJIBI BEIIECTB 1O UX HA3BAHUSIM;

ONpeAEIsATh BAJICHTHOCTh U CTETIEHb OKUCIICHHS JIEMEHTOB B BEIIECTBAX;



® COCTaBJIATH (HOPMYJBI HEOPTaHUYECKUX COCAMHEHHI MO BAJICHTHOCTAM M CTEIICHIM
OKHCJICHUS AJIEMEHTOB, a TaK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B TaOJUIIE PaCTBOPHUMOCTH
KHCJIOT, OCHOBAHUI U COJICH;

® OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMUUYECKHX CBOMCTB MPOCTHIX
BEIIECTB (METAJJIOB W HEMETAIOB) M WX BBICIIMX OKCHIOB, OOpa30BaHHBIX
3JI€eMEHTaMU BTOPOT'0 U TPETHETO MEPUO/IOB;

e Ha3plBaTh OONIME XHWMHYECKHE CBOWCTBA, XapaKTepHbIE I TPYNI OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

e Ha3pBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTEPHBIC ISl Ka)XJIOro U3 KJIAcCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJIEH;

® [PUBOAUTH TNPUMEPHl  pEaKIUi, TOATBEPKIAIOMINX  XHMHYECKHE  CBOMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCHIOB, KUCJIOT, OCHOBAaHHI U COJICH;

® ONpEleNsiTh BEUIECTBO-OKUCIUTENb W BEHIECTBO-BOCCTAHOBHUTENIb B OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;

® COCTaBJISATh OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (U1 U3YyYEHHBIX PEaKIMii) o
MIPEAJIOKEHHBIM CXEMaM PEaKIINii;

® [IPOBOJUTH JaOOpPATOpPHBIC ONBITHI, MOATBEPXKIAIONIUE XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

® TIPOBOJUTH JIAOOPATOPHBIE OMBITHI IO TIONYYSHUIO H COOUPAHUIO Ta3000pa3HBIX
BEILIECTB: BOJOPO/A, KUCIOPOAa, YIIECKUCIOTO ra3a, aMMHaKa; COCTaBISITh YPaBHEHHS
COOTBETCTBYIOIIUX PEAKIUH.

BrInyCKHHMK TTOJTyYUT BO3MOKHOCTh HAYYUTHCS:

® TIPOTHO3MPOBATH XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;
® TIPOTHO3UPOBATH  CIIOCOOHOCTh  BEMICCTBA  MPOSIBIATH  OKUCIHUTCIBHBIC  WIIN
BOCCTAaHOBUTEJIHbHBIC CBOMCTBA C YUECTOM CTEIICHEH OKHUCIICHHS DJIEMEHTOB, BXOSIINX B
€ro COCTaB;
® BBISIBJIATH CYINISCTBOBAHME TCHETHYECKOW B3aMMOCBS3M MEXIY BEIIECTBAMU B PSIY:
MIPOCTOE BEIIECTBO - OKCHJT - TUIPOKCH]T - COJIb;
® XapaKTepHu30BaTh 0COOBIE CBOICTBA KOHIIEHTPHUPOBAHHBIX CEPHOI U a30THOM KHUCIIOT;
® TPUBOJUTH MPHUMEPHl YPAaBHEHWH pEaKIHii, JeKallMX B OCHOBE MPOMBIILICHHBIX
Croco0O0B MONyUeHUsI aMMHUaKa, CEpHOUM KUCIIOTHI, UyTYHA U CTallH;
® OIHWCHIBaTh (PU3NYCCKUE M XUMHUUIECCKHUE MPOIIECCHI, SIBISFOIIMECS YacThi0 KPYroBOPOTa
BEIIECTB B MPUPOJIE;
OpPTraHHU30BBIBATH, IPOBOJIUTH YUEHUYECKHE MMPOCKTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB,
HMMEIOIIUX BKHOE MPAKTUYECKOE 3HAYCHHE
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