AHHOTauMs K padoueii nporpamme
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MyHunumnansHoe 010 PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
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npeaMeTa, Kypca

Xumus

B cooTBeTcTBHMH C
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Comonkas T.A.
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Peanmzyercs 2 rona, ¢ 8 mo 9 kiacc

KoaudecTBO 4acoB

136 gacoB (B 8-9 kiacce 1o 2 yaca B Heelo Bcero 136 4.)

Hean

¢ popmMHUpoBaHUE HWHTEIJIEKTYadbHO PAa3BUTOM JMYHOCTH, TOTOBOHM K
caMo00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY HPUHSATHIO
pelIeHn, CIIOCOOHOW aJanTUPOBAThCI K  OBICTPO MEHSIOIIUMCS
YCIOBUSIM KH3HU;

® HAIIPABJICHHOCTh ~ OOyYeHUS HA CHCTEMAaTHYECKOe MPHOOIIEHHE
oOydaromuxcsi K CaMOCTOSITENIbHON T03HABAaTEIbHOU JIEATEIbHOCTH,
Hay4YHBIM METOJaM IO3HaHUs, (POPMHUPYIOIIMM MOTHUBAILIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

e oOecrieueHue YCITIOBHIA, CIOCOOCTBYIOLTUX PUOOPETEHUIO
00yJaroMMHUCs OIbITa Pa3HOOOpPA3HOW NEATENbHOCTH, IMO3HAHUS U
CaMOIIO3HAHUs, KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHIA),
MMEIOIUX  YHHUBEpCAaJbHOE 3HAYEHUE [JJS  pa3lU4YHbIX  BUJOB
NeSATEIILHOCTH,

e opmupoBanue oOIIeH (QYHKIMOHATHHOH W ECTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIC YMEHHUU OOBSICHATH W OIECHUBATH SIBIICHUS
OKPYKAOIIET0 MHpA, WCIONB3YyS 3HAHUS W OIBIT, MOJYUCHHBIC MPH
W3YYeHUH XUMHUHU, TPUMEHSITh UX TMpU pelieHud mnpobiemM B
MMOBCETHEBHOM KU3HU U TPYAOBOH N€ATEIHHOCTH;

e popmupoBanue y O0OyYaromMXcs TyMaHUCTUYECKUX OTHOIIEHHH,
MOHUMAHMUS I[IEHHOCTH XUMHUYECKMX 3HAaHMA JUIsi  BBIpaOOTKHU
HKOJIOTUYECKH II€JIECOO0Pa3HOTO TOBEACHHS B OBITY W TPYIOBOU
JESITeTPHOCTH B LEJSIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOMIECH
TIPUPOHOMN CpPEIbl;

® Pa3BUTHE MOTHBAIIMHM K OOYUYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHsI OOIIEeUeIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpoduiIs U HaANpaBIEHHOCTH
JalbHENUIero o0yyeHusl.

OcHoBHbIE pa3aesibl

8 ki1ace
Ne HaunmenoBanue pazaenaos  KosmdyecTBo yacos
n/n U TeM MPOrpamMmbl Bcero KonTpoabHbie
padoThI




Pa3nes 1. IleppoHavyanbHble XUMHUYECKHE NOHSATHS

XuMmusa — Ba)kHas 00J1acThb
€CTCCTBO3HAHUA U

1.1 . 5
NPaKTUYCCKON
JeATEIbHOCTH YeI0OBEeKa
BeiecTBa 1 XMMHUYECKHE
1.2 13 1
peaKiuu
Hroro mo pazueny 18

Pa3zgen 2. BaxHeiilue npeacTaBUTe/ I HEOPraHUYeCKUX BelleCTB

51 Bosnyx. Kucnopog. 5
' ITonsTre 06 okcuaax
Bonopox. Iloasarue o
2.2 P 4
KHCJIOTaX U COMIAX
KomnuecTBeHHbBIE
2.3 6
OTHOIIIEHUS B XUMHUU
Bopa. Pacteopsl. IlonsiTue
2.4 7 1
00 OCHOBaHMAX
OCHOBHBIE KIaCChI
2.5 HEOPraHUYECKUX 14 1
COCTMHEHU N
Htoro no pazneny 36

Pa3nen 3. [lepuoaunyecknii 3akon u Ilepuoguyeckas cucrema
xumudecknx iemenToB JI. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsi3zb. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
3.1 XAMHYECKHUX 3JIeMEHTOB /J[.
N. MenpaeneeBa. CTpoeHue

aToMa

XUMHYeCKas CBA3b.
OKHUCIUTENBHO-

3.2

BOCCTaAaHOBHUTCIIbHBIC

peakinun

9 kjacc

HaunmenoBanue
[

KoaunuyecTBO 4acoB

pa3aesioB U TeM
n/n
NMporpamMmmbl

Bcero

KoHTpoJibHbIe padoThI




Pasznea 1. [loBTOpenue

IToBTOpEHUE U
11 yriayOneHue 3HaHUM
' OCHOBHBIX Pa3/IeJioB

Kypca 8 Kiiacca

Pazgen 2. BemecTBo M XUMHMYeCKHEe PeaKuu
OcHOBHEIC
1.2 3aKOHOMEPHOCTH 6
XUMUYECKHUX PEaKIui

DIIEKTPOAUTHYECKAS
JIMCCOIIMALIHSI.

1.3 10
XHUMHUYECKUE PEAKLIUU B
pacTBopax

Hroro mo pazueny 23

Pa3zgen 3. HeMeTa/JILI M BX CO€IHMHEHUS

OO01as xapakTepucTUKa
21 XUMHYECKHX 3JIEMEHTOB 4
VII A-rpynmsl.

T"anorens!

OO01as xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB

2.2 ) S5
VI A-rpynnel. Cepa u eé

COeTUHEHUS

OO011as xapakTepucTHKa
XUMHUYCCKHUX DJICMCHTOB

2.3 V A-rpynmsl. A30T, )
docdop u ux
COCIUHCHUSA
OO011as xapakTepuCcTHKa
XUMHUYCCKHUX DJICMCHTOB

2.4 IV A-rpynmsl. Yriepoa 9
Y KPEMHHI, U UX
COCIIMHEHUS
Hroro no paszneny 23

Pasznena 4. MeraJLiibl 1 X COeIMHEHUA

OO01ue cBoOKUCTBA
3.1 5
METAJIIOB

Baxxueiinme MeTamin U
3.2 13
UX COSIUHEHUSI

Hroro 1o pasneny 18




Paszgea 5. Xumus u okpyskamomas cpeaa

41 BemecTBa u matepuaisl 1
' B KM3HU YEJIOBEKA

®opMbI TEKYLIETO
KOHTPOJIs

VYcTHblii onpoc

[TucemenHnas camocrosiTenbHas pabota
TectoBble 3a1aHus

[IpakTuyeckas padora

KonTponbhas pabota
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HHOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3yiapTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanus, npeacrabieHHbIx B DI'OC OO0, a Takke Ha OCHOBE (eepalbHON pabouel mporpaMMbl
BOCIIUTAHMS ¥ C YYETOM KOHIETIUH MPENoJaBaHus y4eOHOro mpeamera « XuMus» B 00pa3oBaTeIbHbIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma 1o xumMuu Ja€T NpeACTaBICHUE O LEIsAX, O0IIel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHA O0YYaIOIIUXCS CPEJICTBAMHU YUE€OHOIrO MpEAMETa, YCTaHABIMBAET 00s3aTeNbHOE MPEAMETHOE
coJiepKaHue, MpeaycMaTpUBAET paclpeesIeHue ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO paszienaM U
T€MaM I[pOrpaMMbl [0 XHMHH, OIPEAENsAeT KOJWYECTBEHHbIE M KAaue€CTBEHHBIE XapaKTEPUCTUKU
CoJIepKaHUsA, PEKOMEHIYEMYIO MOCIEA0BAaTEIbHOCTh U3YUYECHHSI XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOIro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
OIIpeseisieT BOZMOXKHOCTH IIPEAMETA JUIsl peal3allii TPeOOBAHUN K pe3yJIbTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHMs, a Takke TPeOOBaHUU K
pe3ynprataM 00y4YeHHS XMMUU Ha YPOBHE Ileliell M3y4eHHs MpeIMeTa U OCHOBHBIX BHUJOB y4eOHO-
MO03HABATENBHOM EATEeIbHOCTH 00YUAIOIIETrocs 0 OCBOCHUIO YU€OHOTO COACPKAHMS.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAaHUS MHPOBO33PEHHS OOYYAIOIIETOCS, €ro
MIPE/ICTAaBICHU O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO POJb WUrparoT (popMHpyeMble XUMHUEH
MPEJICTABICHUSI O B3aMMOIPEBPAIICHUAX SHEPTrUU U 00 HBOJIOLMU BEIIECTB B MPUPOJE, O MYTAX
pelieHus TI00anbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOU, SHEPTETUUYECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacCHOCTH, POOIIeM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEW il caMOpa3BUTUS U (OPMUPOBAHUS KYIBTYpPhI
JUYHOCTH, €€ o011el U (yHKIIMOHATIBLHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKHUX CIIOCOOHOCTEH OO0yJarommxcs,
HaBbIKOB HX CaMOCTOSITENIbHOM Y4eOHOU AESTeNbHOCTH, SKCIEPUMEHTAIBbHBIX M HCCIIENOBATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK U B IPO(ECCHOHATILHOU e TEIbHOCTH;

3HAKOMHUT CO CHEeNU(PHUKON HAYIHOTO MBIIUICHHUS], 3aKIaIbIBAET OCHOBBI 1IETIOCTHOTO B3IJIsIIa Ha
€IMHCTBO NPUPOIBI M YellOBeKa, SIBISETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroLnXCs;

croco0cTByeT (hOPMHUPOBAHHIO LIEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO--HayUYHbIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHUe 00yUYarOIUXCSl.

JlaHHBIEe HaNpaBiIeHUs B 00yYEHUH XUMHH 00€CIIeunBalOTCs celu(puKoi cogepxanust yaeOHOro
IpeMeTa, KOTOPbIH SABJISETCS MeJarornuecky aaanTHPOBaHHBIM OTpakeHHEM 0a30BOM HAyKH XMMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xxumuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa30BaHUs OpPUEHTHPOBAH Ha OCBOEHUE
OOyUaIoOIUMUCST CHCTEMBI TEepPBOHAYATIBHBIX TOHATUNA XHMHH, OCHOB HEOPTaHWYECKOW XHMHUU U
HEKOTOPBIX OTJICTBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKOU XUMUHU.

CtpyKkTypa colep:kaHus IporpaMMbl 0 XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0Ja
Kk e€ mn3ydeHuro. ConepikaHuE€ CKIAABIBAETCS U3 CHUCTEMBI IOHATHM O XMMHYECKOM DIIEMEHTE M
BEIIECTBE U CUCTEMBI NMOHATUNA O XUMHUYECKOW peakiuuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHM30BaHbI
[0 TPHUHIMILY [OCJIEA0BATEIbHOTO pPAa3BUTUS 3HAHUM Ha OCHOBE TEOPETHUECKHUX IpeACTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMH;



— Y4YEHHUs O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON TUCCOIMALIMH BELIECTB B PaCTBOpaXx.

Teopernueckne 3HaHMS pacCMaTPUBAIOTCS HAa OCHOBE OMIMPUYECKH IOJYyYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIIOJIHSS
GyHKIIUM OOBSICHEHHS] M TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPAKTUYECKOIO
MIPUMEHEHUS U MOTYYCHUSI U3y4aeMbIX BEILIECTB.

OcBoeHme mporpaMMbl 10 XMMHUHU CIIOCOOCTBYET (hOPMUPOBAHHIO MPEICTABICHUS O XMMUYECKOM
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbl, HEHHOCTHOTO OTHOLLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM IMO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOJIUT C MPUBIICYEHUEM
3HaHUH U3 paHee U3YYCHHBIX yU4eOHBIX TpeaMeToB: «Okpyxaromuid Mup», «buomorus. 5—7 kimacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3y4eHHH XUMHH TNPOUCXOAMUT (POPMUPOBAHHE 3HAHHMI OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEILHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MUPOBOM KYJIBTYPBI.

3ajiaya yueOHOro NpeaMeTa COCTOUT:

* B (h)OPMUPOBAHUM CHUCTEMbl XMMHUUYECKUX 3HAHHWM: BaXHEHIIUX (DaKTOB, MOHSATUH, 3aKOHOB U

TEOPETUYECKUX MOJI0KEHUH, TOCTYITHBIX 0000IEHUH MUPOBO33PEHYECKOTI0 XapaKTepa, A3bIKa HayKH;

* B NpHUOOINEHUH K HaydyHbIM METOJaM II03HAHMsS HpU M3YYEHMH BEIECTB M XUMHUYECKUX
peakuumii;

* B (hopMUpPOBAHHUH U Pa3BUTHH MTO3HABATEIBHBIX YMEHHUH U UX IPUMEHECHUH,

* B yueOHO-1103HABaTEIbHON M yUeOHO-UCCIIEJ0BATEIBCKON 1eTENbHOCTH;

* B OCBOEGHUHU NpaBUJI 6€3011aCHOTO 0OpallleH!s C BEIIeCTBAMU B IOBCEIHEBHOM KU3HU.

[Tpu n3ydyeHun XMMHUH Ha YPOBHE OCHOBHOTO 00IIer0 00pa30BaHus BaXKHOE 3HAYCHHUE TPUOOPETH
TaKue WeJH, KaK:

— (QopMHpOBaHHE MHTEJJIEKTYAIbHO pa3BUTONH JIMYHOCTH, TOTOBOM K caM00oOpa3oBaHHUIO,
COTPY/HUYECTBY, CaMOCTOSITEIbHOMY NPUHSATHIO PEIICHUH, CIOCOOHOW aganTHpoBaThCs K OBICTPO
MEHSFOIINMCS YCIIOBHSIM KHU3HH,

— HampaBJICHHOCTh OOYYEHHSI Ha CHCTEMAaTHYeCKoe TPUOOIIeHHEe OOydJalommxcs K
CaMOCTOSITEITFHOW TTO3HABATENBHON NEATENFHOCTH, HAyYHBIM METOJaM IO3HAHHS, (HOPMHUPYIOIINM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— obecriedeHne YCJIOBUHM, CIIOCOOCTBYIOIIMX TNPUOOPETEHHIO  OOYYAIOIIMMHUCS — OIbITA
pa3sHOOOpa3HON JEATENbHOCTH, TIO3HAHUS ¥ CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JIJIsl Pa3IMYHBIX BUJIOB JACATEIBHOCTH;

— (opmupoBanue obuel (yHKIMOHAIBHON M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIE
yMeHUIl OOBSICHATh M OLEHMBATH SIBICHHS OKPYXKAIOIIErO0 MHpA, MCIONB3ysl 3HAHUS U  OIIBIT,
MOJTy4YeHHbIE NIPU U3YYEHUHM XMMUH, IPUMEHATh UX MPH PEelICHUH MpoOjeM B MOBCEAHEBHOM XU3HU U
TPYZIOBOM AESATEIBHOCTH;

— ¢opmupoBaHHE y OOYYAIOUMIMXCS TYMAHHCTHYECKHX OTHOINCHWW, TOHUMAaHHS I[IEHHOCTH
XUMHUYECKUX 3HAHUN JJIs1 BBIPAOOTKU 3KOJOTMUYECKH 11€71eCO00pa3HOro MOBEJCHUs B OBITY U TPYIOBOU
JESTEeIbHOCTH B IEJISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY KaroIlel MpUpPOIHOM Cpeibl;

— pa3BUTHE MOTHBAIMK K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY mpoduis u
HAIPaBJICHHOCTH JaJTbHEHIIET0 O0yICHHUS.

OOmiee uyuciIO 4YacoB, OTBEAEHHBIX JJIS H3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heien0), B 9 kiacce — 68 yacoB
(2 yaca B HezIEMIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbLHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHUM B KHU3HU 4YEJIOBEKA. XUMHSI B CUCTEME HayK. Tena M BewlecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctositHue BeuiecTB. [loHsTHEe O MeToAax MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYNIbl. XUMHUYECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocTeie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckast ¢opmyina. BajleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTENbHAsE aToOMHasg Macca. OTHocuTeNnbHasE MOJIEKYJsipHas macca. MaccoBas
J10JI1 XUMUYECKOI'O 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Mosb. Monsipaast macca. B3anMmocBsi3b KOJIMUYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHII BeecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

du3nyeckue U XMMUYECKHE SBJICHUSA. XUMHUUECKas peaklus U €€ MpU3HaKU. 3aKOH COXPaHEHUS
Macchl BeHIeCTB. XUMHUYeCKHe ypaBHeHMs. Knaccudukanus XUMHUECKUX peakuuid (COeAMHEHUS,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW TIOCYIOH, MpaBWiIaMH paboOThl B JIa0OpaTOpuu W TNpHUEMaAMU
oOpaiiieHust ¢ 1a0OpaTOPHBIM 0OOPYJOBaHHEM, U3YUCHHE U OMHCaHHe (PU3MYECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHue ¢usznyeckux (TUIaBICHHE BOCKA, TasHUE JIbJla, PAaCTHpPAHUE
caxapa B CTyNKe, KUIIEHHME U KOHJIEHCalUs BOJAbI) U XMMHMUYECKUX (FOPEHHE CBEYH, MPOKAINBAHUE
MEIHON ITPOBOJIOKH, B3aUMOJIEHCTBIE MeJIa C KUCJIOTON) SIBJICHUM, Ha0JII0/IEHUE U OIMCAaHUE MPU3HAKOB
MPOTEKAaHUS XUMHUYECKHUX peakiuii (pas3lioKeHHe caxapa, B3aUMOJICHCTBUE CEpHOM KHUCIOTBHI C
xjopugoM Oapusi, pasznoxkeHue ruapokcuaa menu (II) mpu HarpeBaHum, B3auMMOEHCTBHE Kene3a C
pactBopom comu menu (II), m3ydenwme cmocoOOB pa3ieneHuss CMece: C TOMOIIbI0 MarHuTa,
¢buIbTpOBaHKE, BHINAPUBAHKE, AUCTUILIALNA, XpoMaTorpadusi, IpOBEAEHHE OUUCTKH TOBAPEHHOM COJIH,
HaONIo/IeHWe W OMHCAaHUE PEe3ylbTaTOB MPOBEACHHS OMbITA, WIUTFOCTPUPYIOUIETO 3aKOH COXpPaHEHHs
Macchl, CO3/1aHue MO/IEeH MOJIEKYJI (IIApOCTEPHKHEBBIX).

BaHeiiiue npeacraBuTe/IM HEOPraHU4eCKNX BellecTB

Bo3znyx — cmech razoB. CocraB Bo3ayxa. Kucmopog — »31eMEHT M HIpPOCTOE BELIECTBO.
Haxoxnaenue kucnopoga B mpupoje, (pusmueckre M XUMHUYECKHE CBONCTBA (peaklMU TOPEHUs).
Oxcunpl. Ilpumenenue kucnopoga. CrnocoObl TMONy4eHHS KHCIOpOAa B JIa0OpaTOpUU |
npoMebliieHHocTd.  KpyroBopor kucinopoaa B mpupoae. O30H — auloTponHas MOAUQUKAIUS
KHCJIOPOJIA.

TemmoBoit  3pdekT XUMUYECKOW peakIuH, TEPMOXUMUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMHUUYECKUE PEAKIMH. TOIIMBO: Yrojab U METaH. 3arpsA3HEHUE BO3/lyXa, YCUIEHHE NTapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpoctoe BemiecTBO. Haxoxaenue Bogopona B mpupoje, pusmueckue u
XMUMUYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCO0bI nmoydeHust. KuciaoTsl u conu.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopel. Haceimennsle u
HEHACBIIICHHbIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJAE. MaccoBasi J0Js BEIIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHoBaHus. Ponb pacTBOpoB B HpUpOJAe M B JKM3HU YeEJIOBEKa.
KpyroBopot Boibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.



Knaccudukanmss  Heopranmdeckux  coeauHeHuil. Oxcunpl.  Krnaccudukamus — OKCHIIOB:
cosieoOpa3ymome (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIe) M HeconeoOpasyromue. Homenknarypa
okcu10B. dusnueckre 1 XMMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne okcuaoB.

OcnoBanus. Kiaccudukanus ocHOBaHMIA: MIETOYN U HEpACTBOpUMBIE ocHOBaHMs. HomeHkaTypa
ocHOBaHMI. DU3nyecKue 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryuenre ocCHOBaHUI.

Kucnorsl. Knaccuduxanus xucnor. Homenknarypa xkucinor. dusnyeckne U XUMHUECKUE
cBoricTBa KUCnoT. Psag akruBHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkiarypa cosieil. dusznueckue U XuMH4eckue cBoicTBa cojieid. [lomyduenue conen.

I'enernyeckas CBS3b MEXKAY KJIaCCaMHM HEOPTaHMUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeeNieHHe COAEp)KaHUS KHCIOpoJa B BO3IAyXe, IOJy4YeHHE, COOHpaHHe,
pacrno3HaBaHHe U U3YYE€HUE CBOMCTB KUCIOPOAa, HAOI0IEHUE B3aUMO/ICUCTBHUS BEUIECTB C KHUCIOPOIOM
U YCIIOBUSI BOBHUKHOBEHHUS U MPEKpalleHus ropeHus (moxapa), 03HakoOMJICHHE ¢ 00pa3liaMyu OKCUJIOB U
ONHMCAaHHWE MX CBOWCTB, IOJIy4E€HHE, COOMpAHHUE, DPACIIO3HABAHWE M H3YYEHHE CBOWCTB BOJIOPOAA
(ropenue), B3aumojeicTBue Bojgopoaa ¢ okcuaoM Meau (II) (Bo3MOXHO HCIONB30OBaHHE
BUJICOMATEpPHANIOB), HaONIO/eHne O00pa3loB BEHIECTB KOJMYECTBOM 1 MOIb, HCCIEI0BaHUE
O0COOCHHOCTE pacTBOPEHHUS BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO, MPHUTOTOBIEHHE PACTBOPOB C
ONpeAcIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJBI C MeETaJIaMHU
(HaTpueM u KanblMeM) (BO3MOXHO MCIIONb30BaHUE BHUJICOMATEPHUATIOB), HMCCIEAOBAHHE OOpPA3LOB
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB, HAOJIOJCHHE H3MEHEHHS OKPACKHM WHAMKATOPOB B
pacTBopax KHCJIOT M Ienouell, m3ydeHue B3zaumojaerictBusa okcuaa menu (II) ¢ pactBopom cepHoit
KHMCJIOTBI, KHCJIOT C METalJlaMHi, peakUuil HeWTpaau3allyd, MOJTYy4eHHE HEpacTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI'0 METajlla IpYrMM U3 pacTBOpa COJIM, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
«BaxHel1me Kiacchl HEOPraHUYECKUX COCTUHEHHI.

IMepuonuveckuii 3axkoH u Ilepmoamueckasi cucrema xumMudeckux 3jementoB . H.
MenneneeBa. CrtpoeHue aTomMoB. XuMHYecKasi CBA3b. OKHCIHUTEIbHO-BOCCTAHOBHTE/IbHbBIEC
peakuuu

[lepBbie TOMBITKUA KIACCU(PUKALUK XUMHUYECKUX 3JeMEHTOB. [loHATHE O Trpynmax CXOTHBIX
AJIEMEHTOB (IIENIOYHbIE U MIETOYHO3EMENbHBIE METaJUIbl, TallOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBL.

[Iepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumudeckux 3ieMeHtoB [[. 1. Menneneesa.
Kopotkonepuoanas u qimuanonepuoanas Gopmsl [leproandeckoit cuCTeMbl XUMHUECKUX dIIeMeHTOB /1.
N. Mengeneesa. [lepuoast u rpynmnsl. @U3MUECKUl CMBICT TOPSAIKOBOIO HOMEpa, HOMEPOB Mepuoaa U
TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB artomHbIx sjep. M3otombl. DnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obonouek aToMOB MepBbIx 20 xuMudeckux snemMeHToB [lepuonnyeckoii cucremsl JI. V. Menneneesa.
XapakTepucTuka XMMHYECKOr0 3Je€MEHTa N0 ero mnojoxeHutro B llepuogmueckoit cucreme Jl. U.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METANIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3axkoHa u Ilepuonnueckol CUCTEMBI XMMUYECKUX 3JIEMEHTOB s
pa3BuUTHS HayKd U npakTuku. [{. 1. MeHneneeB — yu4€HbIN U rpa)k JaHUH.

Xumudaeckasi cBs3b. KoBasieHTHast (MOJsIpHAs M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIATEIILHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenb okucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. lIporeccel okucieHus u
BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumeHm:

M3Yy4YeHHE 00pa3lloB BEIIECTB METAUIOB M HEMETAJNIOB, B3aWMOJCUCTBUE THIPOKCHIA ITUHKA C
pacTBOpaMu KHUCJIOT M LIEIOYEH, TPOBEAEHUE OIBITOB, WUIKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMid (rOpeHre, PEaKIluy Pa3aoKeHHsI, COSTUHCHHUS ).

Meosicnpeomemmnvwie ceasu

Peanuzaiusi MEXNpeIMETHBIX CBSI3€M MPH M3YYEHUU XMMUU B § KIIACCE OCYIIECTBIISIETCS uepe3
WCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TOHATUH, TaK U TOHATUM, SBISIFOIIUXCS
CHUCTEMHBIMU JUIsl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT0 IIUKIIA.

OO0mue ecTeCTBEHHO--HAy4YHbIC TOHATHSA: HAy4dHBIH (PaKT, TUMOTEe3a, TEOPHs, 3aKOH, aHAIMU3,
CUHTE3, KIacCH(UKAIs, NEPUOANIHOCTD, HAOIIOJCHNE, YKCIIEPUMEHT, MOJCITUPOBAHUE, U3MEPEHHE,
MOJEIIb, SIBJICHHUE.

®dusuka: Matepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI, PaJIMOAKTUBHOCTD,
MOJICKYJIa, SJIEKTPUUYECKHH 3apsji, BEIIECTBO, TEJI0, 00bEM, arperaTHOE€ COCTOSHHE BEIIECTBa, ras,
(bu3nUYecKre BeTMYNHBI, €MHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpAIbl, TOPHBIC IOPOJbI, IOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XumMmHuyecKasi peakuus

Ilepuonuueckuit 3akoH. llepuonnyeckas cucrema xumudeckux snemeHToB [[. M. Menneneena.
Ctpoennie aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHUYECKHX DJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KaJIUsl, KaJdblUHUsI M HX COCAUHEHUW B COOTBETCTBUHU C IIOJIOKEHHUEM DJJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKONU CBS3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKH U BUJIa XUMHUYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTAaHMYECKUX BEIIECTB. XMMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K pPa3MyHbIM KJacCaM HEOPraHWYECKUX COEAMHEHHM, TEeHETHYEeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKUX peakIMid MO pa3iNuYHbIM MpU3HAKaM (IO YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTENEHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO y4YaCTHUIO KaTajh3aTopa). DK30- U JHJIOTEPMHUYECKHUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o ckopoctu XxuMudeckoi peakiuu. [loHsTHe 00 0OpaTMMBIX W HEOOPATUMBIX
XMMHYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M TE€TEpOTeHHBIX peakiusax. [loHsTtue o katammuse.
[TonsiTue 0 xummveckoM paBHOBecHH. DAKTOPHI, BIUSIOMIME HA CKOPOCTh XHUMHUYECKOW pPEAKIUH U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIPHBIE ~ pPEaKIMM,  DJIEKTPOHHBIM  OalmaHC  OKHCIUTENbHO-
BOCCTAHOBUTEIHHOM peakinuu. COCTaBIICHHE YPaBHEHUI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C
WCIIOJIb30BaHUEM METO/Ia DJIEKTPOHHOTO OayiaHca.

Teopus >IEKTPOTUTHUECKON AUCCOLMALIMHI. DIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOH cBsi3U. CTeNeHb AMCCOLUALINH.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakiun woHHOTO OOMEHa. YCIOBHUS TNPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa, IOJHBIE |
COKpallléHHble HMOHHBbIE YypaBHEHMs peakuuil. CBoilicTBa KHCIOT, OCHOBAaHMW M COJIEM B CBeTe
MPEJICTAaBICHU 00 ANEKTPONUTHYECKON nucconuanuu. KaduecTBeHHbIe peakund Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.



Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJACIIAMH KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB — METAJJIOB U
HEMeTaioB (rpadura ¥ anMasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIIEAOBAHHE 3aBUCHMOCTHU
CKOPOCTH  XMMHUYECKOW peakuud OT BO3ICHCTBHUS  pa3IUYHbIX  (DAKTOPOB, HCCIIEIOBaHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca TUCCOLMAIUMU KHUCIOT, IIeinodYe u comeit
(BO3MOYKHO MCIIOJIb30BaHME BHJIEO MAaTEpUANIOB), MPOBEACHUE ONBITOB, WUIOCTPUPYIOLIUX MPU3HAKU
MPOTEKAHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHWE OCa/Ka, BBIACICHUE raza, 0Opa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MIPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpEHHE, peaKuu
pas3joXKeHUs, COeIMHEHUs), PaclO3HaBaHHE HEOPraHWYEeCKUX BEUIECTB C IMOMOIIBIO KauyeCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HeMeTa/uibl M UX cOeIMHEHUS

OOmasi xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIECHU
okucienus. CtpoeHue u pU3NUYECcKre CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMUYECKUE CBOICTBA
Ha IpuMepe Xjopa (B3aUMOAEHMCTBHE C MeETallllaMH, HEMeTaUlaMM, IejJoyamu). XJIOpOBOAOPO.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOWCTBA, IOJdy4deHHe, mpuMmeHeHue. [leiictBue xiopa u
XJIOPOBOJIOPOJIa Ha OpraHU3M deJloBeKka. BaskHel e XJI0puabl U UX HAXOXKIEHHE B IPUPOJIE.

O6mas xapakrepucTtrka 3eMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crerieHu okucieHus. CTpoeHue M (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA M CEPHI.
ANOTpOIIHBIE MOJU(HKAIMKA KUCIOpoJa M cepbl. XHUMHUYECKHe CBoWcTBa cepbl. CepoBOAOpO,
CTpoeHHe, (U3MUecCKHe W XUMHUYecKHe CcBOicTBa. OKCHABI Cepbl KaK MPEICTABUTENM KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3UYECKUE U XUMHUYECKHE CBOMCTBA (00IIME KaK MpeAcTaBUTENs Kiacca
KHCIIOT U crnenuduueckue). XUMHUUYECKHE peakluu, JiekKalllue B OCHOBE IPOMBIIIJIEHHOIO crocoba
MOJTydeHUs1 CepHOM KUCIOThl. [Ipumenenune cepHoit KuciaoThl. COMM CEPHOW KHUCIOTHI, Ka4eCTBEHHAs
peakuus Ha cynbdar-uon. Haxoxnenue cepsl U €€ coequHeHUI B mpupoae. XUMHUYECKOE 3arpsi3HeHUe
OKpY>KaroIllel cpelbl COCTUHEHUSIMU Cepbl (KUCIOTHBIC MO, 3arpsS3HEHHUE BO3/yXa U BOJOEMOB),
CTIOCOOBI €T0 MPETOTBPAILICHHS.

OO6mras xapakTepucTuka eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepPHBIE
CTETIEHH OKHUCJIEHMs. A30T, pachpoCTpaHEHUE B Mpupojae, (pu3nMveckrne W XHUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupome. AMMHak, ero (u3MYECKMe M XUMUYECKHE CBOMCTBA, MONyuYeHUE U
npuMmeneHne. Coau aMMOHMS, UX (U3NYECKHE U XUMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHbl aMMOHHUA. A30THas KUCIIOTa, €€ mojyuyeHue, (u3nueckue U XMMHUYECKUe CBOMCTBA
(obmue kak TMpeacTaBUTENs Kjacca KUCIOT W cnerududeckue). Vcmonp3oBaHe HUTPATOB M COJEH
aMMOHHS B KadyeCTBE MHUHEPANbHBIX yHOOpeHHi. XHMMHUYECKOE 3arps3HEHHE OKpPYXKAloIIed Ccpeabl
COEIMHEHUSIMHU a30Ta (KUCJIOTHBIE MO, 3arps3HEHHE BO31yXa, MOYBBl U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu dochopa, puznueckue u xumudeckue cpoiictra. Okcun gocdopa (V) u
dbocdopHas kucnora, puzMUECKUe U XMMHUYECKHE CBOMCTBA, momyuyeHue. VMcmons3oBanue docdatos B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

O6m1as xapakTepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
CTETNIEHU OKHUCJIEHMs. YTIEepoJ, aUIOTPONHble MOAU(UKAIMKN, pacHpoCTpaHEHHWE B MPUPOJE,
¢usnyeckue W XuUMHUYeckue cBoHcTBa. Ajncopobums. KpyroBopor yriepoga B mpupoge. Oxcuisl
yriaeponaa, ux (pusnveckre W XMMHUYECKHUE CBOWMCTBA, JACHCTBHE Ha KHBBIC OPTaHU3MBI, MOIyuYeHUE U
MpUMEHEHHE. DKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE ¢ OKCUIOM yriepoaa (IV), runoresa rimodaibHOTO
MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM >(¢ekT. YrompHas Kuciora U €€ CcolM, UX (QU3NYECKHe U
XMMHYECKHE CBOICTBa, TMOJIyueHHWE M MpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons3oBaHne kapOOHATOB B OBITY, METUITMHE, TPOMBIIIIJICHHOCTH M CETTLCKOM XO035HCTBE.



IlepBoHauabHbIE MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSX yriepoa (MeTaH,
9TaH, OJTWUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCycHass Kuciora). IllpuponHele HCTOYHMKH
YII€BOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HePTh), IPOAYKTHI UX MepepaboTku (OEH3HH), HX POJIb B OBITY
U IPOMBIIITIEHHOCTHU. [IoHATHE 0 OMOJOrMUeCKN BaXKHBIX BEILECTBAX: )KUpax, Oenkax, yrieBojaax — U UX
pOJIU B )KM3HM 4YelloBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnveckne u XMMUYECKHE CBOWCTBA, MOJy4YeHHUE M NpuMeHeHue. CoeqMHEeHUs
kpemHus B mpupoge. OOmme mnpencrtaBieHus o0 okcuzae kpemuus (IV) um kpeMHHEBOH Kuciore.
Cunukarel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BakHele cTpouTelibHble MaTepHalbl:
KepaMHKa, CTEeKJIO, LEeMEeHT, OeToH, xkene300eToH. IlpoOiembl 0e30macHOro MCHOJIb30BAHUSA
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSTHOW KHUCIJIOTHI, IPOBEACHUE
KAayeCTBEHHBIX peaKUUil Ha XJIOPUA-WOHBI M HAOJIOJEHHE IPU3HAKOB HUX IPOTEKaHMs, OIIBITHI,
oTpakaromue (U3NYECKHe M XUMHUYECKHE CBOWCTBA TAJOr€HOB M HMX COCIUHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BMJIEOMATEPUAIIOB), O3HAKOMJIEHME C 00pa3liaMu XJIOpPUIOB (TajJOre€HUIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCIOJIb30BAHNUE BUEOMATEPHAIIOB),
HabroieHue npolecca o0yrJIMBaHUS caxapa I0J AeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOW KHUCIIOTHI,
U3Y4YEHHE XMMHUYECKHX CBOMCTB pa30aBiIC€HHONW CEPHOM KUCIOTHI, IPOBEIECHNUE KAUYECTBEHHON peaKuu
Ha CyiIb(aT-uoH U HAOMIOICHHE TPU3HAaKa e€ MPOTEKaHUs, 03HAKOMJICHHE ¢ (PU3HMUECKUMH CBOWCTBAMHU
a3ora, ¢pochopa 1 UX COeAUHEHHUH (BO3MOYXKHO UCIIOIb30BaHUE BUJIEOMATEPUANIOB), 0Opa3iaMH a30THbIX
u (ocPopHbIX ynoOpeHMi, MosydyeHue, coOupaHue, pacro3HaBaHUE U U3y4EHHE CBOMCTB aMMMaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIWi Ha WOH aMMOHHUS M (ocdaT-HOH M W3ydeHHE IMPHU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJECWCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI C MeIbl0 (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3YyUEHUE MOJENel KPUCTAIIMUYECKUX PeIEToK aiamasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C IPOLIECCOM a1COPOIMM PACTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YIJIEM
U yCTPOWCTBOM NPOTHBOrasza, IIOJIyu€HUE, COOMpaHHE, PACIIO3HABAHME U H3Y4YEHHE CBOMCTB
YIJIEKUCIIOrO rasa, MPOBEIEHNE KaueCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U H3Yy4YEHHE
IIPU3HAKOB MX IPOTEKAHHS, O3HAKOMJIEHHE C MPOAYKLUMEN CHJIMKATHON NMPOMBIIUIEHHOCTH, PELIEHUE
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BaykHele HeMeTallIbl U UX COSAMHEHUS.

Metaibl M UX COeIMHEHUS

OO0miast xapakTepuCcTUKa XUMHUYECKUX 3JIEMEHTOB — METAJZIOB Ha OCHOBAaHUHM MX TOJOXKEHUS B
Ilepuognueckoit cucteme xumudeckux 3nemeHToB [[. 1. MenneneeBa u crpoenust atromoB. CTpoeHue
METaJIJIOB. MeTajinyeckas CBA3b U METAINIMYECKass KPUCTAJUIMYECKasl pelI€TKa. DJIEKTPOXUMUYECKUI
psaa HanpsbkeHuil MetaiioB. dusnueckue M XMMHUYECKHE CBoilcTBa MeTayuioB. OOmiue crnocoObl
nosiyueHusi MetaysioB. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3alllUThl UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyT'yH, TIOPATIOMUHHNA, OPOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.

[lenouynsle MeTamuiel: nojiokeHue B Ilepuognueckoi cucreme xumuueckux snemeHros [I. M.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXOXJAeHUE B Mpupojae. Puznueckue U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiausi). OKCUIbl U THAPOKCUABI HATPUA U Kaius. [IpuMeHeHne MeIoYHbIX METaNIOB
U UX COCIUHEHUH.

[IlenoyHO3eMenpHbIE METAJIBl MarHuid M KalpLui: nojoxeHue B Ilepuoauueckoi cucreme
xuMHuueckux osnemMeHtoB J[. W. MenneneeBa, CTpOo€HHUE WX aTOMOB, HAxXO0XJICHUE B MPHUPOJE.
dusnyueckre U XUMUYECKHE CBOMCTBA MarHus W Kaiblus. BakHeimme coemnHeHus] Kaublus (OKCH,
THJIPOKCHU, COIH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHS.



AsnroMuHM: ojoxeHue B [lepuoguyeckoii cucreme xumuueckux snemenToB Jl. 1. Menneneena,
CTPOEHHUE aToma, HaxoxJaeHue B mnpupoje. Dusznueckue MW XUMUYECKHUE CBOWCTBA ATIOMHHMUS.
AmdoTepHbIE CBOWCTBA OKCUIA U THIPOKCH A ATTFOMHHHSL.

Kenezo: nonoxxenue B Ilepuogumueckoit cucreme xumuueckux snemeHtoB Jl. M. Menneneena,
CTpOCHHE aToMa, HaxoXJAeHue B mpupone. Pusznyeckue W XUMHUYECKHE CBOMCTBA xene3a. OKCHIIbI,
ruzpokcuabl v conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U NOJyuEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O00pa3llaMd METAIJIOB M CIUIABOB, UX (PU3UUYECKHUMH CBONCTBAMH, HU3y4YCHHE
pE3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCUJA KaJIbIUS U HATPHUS C BOAOW (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB),
HCCIIE/IOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHs Keje3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKlUi Ha UOHBI: MarHus,
KaJIbIIMS, JTFOMUHUS, TIMHKa, Xxene3a (1) u xxenesa (I1I), menu (II), HaGnrogeHUe U onMcaHUE TTPOLIECCOB
OKpalllUBaHUsi IUJIJaMEHU MOHAMHM HaTpus, Kajlug U KalblKsd (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB TMIPOKCHU/IA ATFOMUHUS U THIPOKCH/IA [TIUHKA,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4 M0 TeMe «BakHele MeTabl U UX COeTUHEHUS.

XuMHUS U OKpYKALIas cpeaa

BemectBa 1 maTepuaibl B MOBCEIHEBHOM KM3HU YesioBeKa. bezomacHoe nCnoib30BaHUE BEIECTB
Y XMMUYECKUX peakiuii B ObITy. [lepBas oMol Mpu XUMMHUYECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYyKarolled cpeapl (mpelaenbHas TOMyCTUMas KOHIICHTpaIus
Benlects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0I0THYeCKUX MpooieM.

Xumuueckuii IKCcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIB).

Mesicnpeomemmuwle céa3u

Peanuzanus MexnpeaMeTHBIX CBS3€H MpU U3YYCHHH XUMHUHU B 9 Kilacce OCYIIECTBIISETCS uepe3
UCIIOJIb30BaHNE KaK OOMIMX €CTECTBCHHO-HAYYHBIX TMOHSITHA, TaK W TOHITHHA, SIBJISTFOIIAXCS
CUCTEMHBIMHU JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTecTBEeHHO-HAyYHbIE TMOHSATHUS: HAy4YHBIA (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CUHTE3, KIacCH(UKaIus, NEPUOANYHOCTh, HAOMIOJCHNE, YKCIIEPUMEHT, MOJAECTUPOBAaHUE, U3MEpPEHHE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN A((PEKT, TEXHOIOTHsI, MAaTEPHUAIIBI.

dusnka: MaTepus, aToM, MIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOMBI, PaIHOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUH 3apsll, MPOBOJHUKU, TOIYIMPOBOAHUKHU, TUAIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperartHoe COCTOSHUE BeIIecTBa, Tra3, pacTBOpP, PAaCTBOPUMOCTH,
KpUCTAJUTMYECKasi PEIMIETKA, CIUIaBbl, (PU3MUYECKUE BEIUYHHBI, €IUHUIIBI HU3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢orocuHTes, apixaHue, Ouocdepa, 5SKOCHUCTEMA, MHUHEpAIbHbIE YAOOpPEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATENIbHbIE BEIECTBA.

l'eorpadusa: atmocdepa, ruapochepa, MUHEpATbl, TOPHbIE MOPOJBI, MOJE3HbIE MCKOIMAEMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JAUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O O0IIEro oOpa3oBaHUs JOCTUTAIOTCS
B xo0/i¢ 0OyYeHHUs XUMHUHM B €IMHCTBE Y4eOHOW M BOCHUTATEIHLHOW NEATEIHPHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU  POCCHICKUMH  COIMOKYJIBTYPHBIMA U JIYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSIMH,
NPUHATBIMH B OOIECTBE IMpaBWJIIAMH M HOPMaMH IIOBEJICHHUS M CIIOCOOCTBYIOT —Ipolieccam
CaMOITO3HAHUs, CAMOPA3BUTHS U COITUATH3AIIMH 00YJarOIIUXCS.

JIM9HOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMIA U PACIIMPEHHUE OMBITA JEATSIILHOCTH HAa €€ OCHOBE, B TOM UHCIIC
B YaCTH:

1) naTpuoTHYECKOr0 BOCIIUTAHMS:

[[EHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYyIbTypHOMY, HCTOPHUYECKOMY H HAYYHOMY
HACJICJTUIO, IOHUMAHWSI 3HAYCHHSI XUMHUYECKON HAYKH B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HMH(OpPMAIME O TMEepeOBbIX JOCTHKCHHUSAX M OTKPBITHAX MHPOBOH U
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpaskKIaHCKOro BOCTIMTAHUSI:

MIPEJICTABJICHHS O COLMATBHBIX HOPMaX W MPABUIIAX MEXJIMYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHUKATHBHOH KOMIIETGHTHOCTH B OOIIECTBEHHO TIOJE3HOM, Y4eOHO-HCCIIE0BATEIIbCKOM,
TBOPYECKON M JPYrUX BUAAX JEATCILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOH NIESTEILHOCTH
IIPY  BBITIOJHECHUH Y4YeOHBIX, IMO3HABATEIIBHBIX 3a7a4, BBITOJHEHUHM XUMHUYECKHX JKCIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOSKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIH B TIPOIECCE ITOM
y4eOHOU JEATeNbHOCTH, TOTOBHOCTH OILICHHUBATh CBOE IMOBEICHUE W TOCTYIKHM CBOMX TOBapHIICH C
MO3UIIMK HPABCTBEHHBIX M MMPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIFOIINE OCHOBY JJISI IOHUMAHUS CYITHOCTH HAyYHOU
KapTUHBI MHpPA, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJIbI, B3aUMOCBSI3AX
YeNoBeKa ¢ MPUPOTHON CpPeloil, O POk XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

MO3HABATEIbHBIE MOTHBBI, HANpAaBICHHBICE Ha TIOJYyYCHHE HOBBIX 3HAHWA 110 XHMHH,
HEOoOXOoMUMBIC JUIsi  OOBSICHCHHS] HAONIOJaeMBIX IPOIECCOB W SBJICHHM, IT03HABATEIBHOM,
MH(OPMALIMOHHOW M YUTATENhCKON KYyIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSITENbHON pabOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATypoil, JOCTYNHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYeHHUIO U TIO3HAHWIO, JIOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON JESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUNA W HEMPUATHE BPEIHBIX MPUBBIYECK (YHIOTpeOICHUS
QJIKOTOJISl, HApPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOMIOJCHHUS TMpaBWi OE30MaCHOCTH TMpH
oOpaleHuu ¢ XAMUIECKIMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEPEC K MPAKTUYECKOMY M3yYEHHUIO MPOQECCHil U TPyJa pa3TuIHOTO POJa, YBaXEHUE K TPYAY
U pe3ylbTaTaM TPYJAOBOU NEATETbHOCTH, B TOM YHCIIE Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHUH 10



XUMHUH, OCO3HAHHBIM BBHIOOP WHIWBUIYAIBHOW TPACKTOPHH MPOAOHKCHHUS OOpa3oBaHHs C YYETOM
JTUYHOCTHBIX WHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
YCHEMHOW MPOPECCHOHANBHON JCSITETPHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBATHCS B TPO(ECCHOHATILHOM Cpelie;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMUS:

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMiie, OCHOBE
e€ CyIlIecTBOBaHUs, MIOHUMAHUE IIEHHOCTH 3JI0POBOTO U OE30MAaCHOTO 00pas3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (DU3UYECKOMY U IICHXHYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH
coOJ0/IeHNsT TpaBWJI 0€30MMacCHOTO IOBEICHUS MPU padoOTe C BEIIECTBAMU, a TaKKE€ B CHUTYyaIHsX,
YIpOKaIOUIUX 370POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, IOJIy9aeMble TpPU W3YYCHHH XWUMUH, JJIs PEIleHUs 3anad,
CBSI3aHHBIX C OKPY)KAIOILIEW MPUPOAHON CpelloM, JJIsl MOBBIIMICHUSI YPOBHS 3KOJOTHUYECKON KYJIbTYPBHI,
OCO3HaHUsS TJI00aJBLHOTO XapakTepa 3KOJIOTHYECKHX MPOoOJIeM M MyTed WX PEIICHHS IOCPEICTBOM
METOZIOB XHMHH, 3KOJIOTMUECKOTO MBIIUICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B I0O3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeAMETHBIX pe3ylbTaTOB BBIACNIAIOT 3HAYMMbIE s (OPMUPOBAHUS
MHUPOBO33pEHUsI O0IIEHAYYHbIC IOHATHS (3aKOH, TEOPHs, MPUHIINII, TUIIOTE3a, (GaKT, CUCTEMA, ITPOIIeCC,
IKCIIEPUMEHT U JIPYroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX HpeaMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHMM U3 3TUX MPEAMETOB (HOPMUPOBATH MPECTABICHUE O LIEJIOCTHON Hay4YHOMI
KapTUHE MHpa, M YHUBEpcalbHbIE Yy4eOHBbIE JeHCTBUS (MO3HABaTElIbHbIE, KOMMYHUKATHBHEIE,
PETYJIATUBHBIE), KOTOpbIE OOECIeYMBAOT (OPMUPOBAHHWE TOTOBHOCTH K CAMOCTOSATEIHLHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU e TEIHbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBrle JJornyeckne aeMcCTBUSA:

YMEHHUS HUCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS! MPU OCBOCHHHM 3HAHUM: PAaCKpPHIBATH
CMBIC]T XUMUYECKUX TOHSATUH (BBIIETATh UX XapaKTepHbIE NMPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMHU TIOHSTUSIMHU), HCIOJNB30BATh TMOHATUS Ui OOBSICHEHUS OTACNBHBIX (DAaKTOB U SIBICHUH,
BBIOMpATh OCHOBAHUSA M KPUTEPUH LIS KiIacCU(PHUKAIIMN XUMUYECKUX BEIIECTB U XMMHUECKHUX PEaKIui,
YCTaHABIIMBATh NMPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HM3y4Y€HHUs, CTPOUTH JIOTHUECKHE
paccyxnenust (MHIYKTUBHBIC, JISTYKTHUBHBIC, 10 aHAJIOTHH), 1€7IaTh BHIBOJBI U 3aKITIOUCHUS;

yMEHHE TMPHUMEHSITh B TMpoIecce MO3HAHUS TMOHATUS (TPEeMETHBIE M MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, WCIOJNb3yeMble B XUMHUH, MPeoO0pa3oBBIBATh IIHUPOKO
MPUMEHSEMbIE B XHUMHUU MOJCIbHBIC TMPEICTABICHUS — XHUMHYECKHH 3HAK (CHUMBOJI DJEMEHTA),
xuMudeckas (Gopmysia ¥ ypaBHEHHE XUMHUYECKON peakiu — MPH PEHIeHUH Y4eOHO-TI03HABATEIIbHBIX
3a1a4, ¢ Y4€TOM STUX MOJENIbHBIX NPEACTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIECTBEHHbBIE
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XMMHUYECKUX PEAKIHUW, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIE CBS3M M TPOTUBOPEYHS B H3y4aeMBIX MpoIeccax u
SIBIIEHUSX.

ba3oBble uccijeaoBarejibCkue AecTBUS.

YMEHHUE HCIOIb30BaTh MMOCTaBICHHBIE BOIMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B
KaueCcTBe OCHOBBI Isi (DOPMHPOBAHUSI THUIOTE3bI TIO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpUOOpEeTeHUEe OIbITa M0 IUJIAHUPOBAHUIO, OPTaHM3AMM W TPOBEACHHUIO YYCHHYECKUX
DKCIIEPUMEHTOB, YMEHHE HAOJI0JaTh 3a XOJIOM TMIPOIECcCa, CAMOCTOSTENHHO MPOTHO3UPOBATH €ro



pe3ynbrar, GopMmynupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH U HHTEPHPETHUPOBATH MH(GOPMALMIO PA3TUYHBIX BHUAOB U
dbopM TpelCTaBICHUS, MOJYyYaeMyI0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO-MOMYJSIpHAs JHMTEparypa
XMUMHYECKOTO COJIepKaHusA, CIpaBOYHBbIE TOCOOUs, pecypchl MHTepHeTa), KPUTHUYECKH OLEHHBATH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE MNPUMEHATh Pa3IUYHbIE METOJbl M 3alpoChl MpU IMOUCKE U OTOOpe MHPOpMAlUuU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [IJIsl BBINOJIHEHUS YYeOHBIX M TO3HABATEIbHBIX 3ajau
ONpeAeNEHHOr0 THUMA, MNPUOOpPETeHHE OmbiTa B O0JIACTH HUCHOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYyJbTYpOl aKTUBHOIO MCHOJIb30BAaHUS PA3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOUPATh ONTUMAIbHYIO (OpMY IpeacTaBiIeHus HHpOpMaluu U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMU CXEMaMH, JuarpaMMamu, JIpyruMu QGopmamu
rpaduKu ¥ UX KOMOMHAIMSIMH;

YMEHHE UCHOJb30BaTh U AaHAIU3UPOBaThb B IIpoliecce Y4eOHOM U HCCIIeI0BaTENbCKON
NesITeNbHOCTH MH()OPMAIMIO O BJIMSHUU MPOMBIIIJICHHOCTH, CEbCKOrO XO3SiCTBa M TpaHCHOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CPEIbI.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOje auanora U (Wid) TUCKYCCHH) IO CYIIECTBY OOCYXTaeMOi
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHIS OTHOCUTEIHHO BHITIOJTHEHHSI PEATIOKEHHOM 3a/1a4u;

YMEHHUS TPEACTABIATh MOJMyYeHHBbIC Pe3yJabTaThl MO3HABATEILHON NEATEIbHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; JIelaTh MPE3EHTALUI0 PE3yJbTAaTOB BBINOJIHEHUS XUMHYECKOI'O SKCIIEPUMEHTA
(J1abopaTtopHOro OImbITa, Ja0OpaTOPHOM padOTHI MO MCCIEJOBAHUIO CBOMCTB BEIIECTB, y4e€OHOTO
MIPOCKTA);

YMEHHSI y4eOHOrOo COTpPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABATEIbHOU U
UCCIJIEIOBATENbCKON JEATEIIbHOCTH NPU PELICHUH BO3HHUKAIOUIUMX NMPOoOJeM Ha OCHOBE ydéra OO0IIMX
MHTEPECOB M COIJIAaCOBaHUS NO3MLIMHA (0O0CYX JAeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE MITYPMBD»,
KOOpJAMHALMSI COBMECTHBIX IEHCTBHI, ONpENCICHUE KPUTEPHEB IO OLEHKE KauyeCTBa BBHIIOJIHEHHON
paloThI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPENesTh LEIH JESTeNbHOCTH, IUIaHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATENBHOCTh, BBIOMpaTh Haubojee
3¢ deKTUBHBIE CTTOCOOBI pElIeHUs] y4eOHBIX U M03HABATEIbHBIX 3a/1a4, CAMOCTOSTENILHO COCTABIIATh MIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM JEUCTBUM NPU BBINOJHEHNUN 33aJaHUN C YYETOM IOJIYy4YECHHUS
HOBBIX 3HaHUH 00 WH3ydaeMbIX OOBEKTaX — BEILIECTBAX M pEAKLHUAX, OLEHUBATh COOTBETCTBUE
IIOJIyYUEHHOI'0 pe3yJbTaTa 3asBJICHHOM LEIM, YMEHUE HCIIOJIb30BaTh M AHAIM3UPOBAaTh KOHTEKCTHI,
IIpeiIaraéMele B yCIIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJBbTATHBI

B cocraBe nmpeaMETHBIX pe3yabTaTOB IO OCBOGHHMIO  O0S3aTENbHOIO  COJEpKaHUs,
YCTaHOBJICHHOTO JAaHHOW (enepanbHOil paboyeil mporpaMMoi, BBIIENSIOT: OCBOCHHBIE 00YJalOIIMMHUCS
Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI NeicTBUH, ciennduyeckue A MpeaMeTHON obnacTu «XUMHUS»,
BUJBl JIEATEJBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTaluu, NpeoOpa3oBaHHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoH1y o0y4eHus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh Y O0YJAIOIUXCS YMEHUI:



PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUUECKUI JIEMEHT,
IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO, CMECH (OHOPOIHAS U HEOJHOPOHAs ), BAICHTHOCTb,
OTHOCHUTENIbHAsl aTOMHasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas
Macca, MaccoBas JOJS XMMHUYECKOTO 3JEMEHTa B COCAMHEHUH, MOJSPHBIA O0BEM, OKCHI,
KHUCJIOTa, OCHOBAaHHUE, COJIb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XHMHUYecKas
peakius, KiacCu(pUKalUs peakUMid: peaklMd COEIUHEHMs, PEAKLMU Pa3JIoKEHUs, peaKluu
3aMeIICHUs, peakInu OOMEHa, 5K30- M JHJOTEPMUYECKHE pEaKLUH, TEIoBOH 3(ddekt
peakuuu, sIpo aToMa, 3JEKTPOHHBIM CJIOM aroMa, aroMHas opOuTanb, paguyc aToMma,
XMUMUYECKas CBSI3b, NOJSPHAS U HENOJSIpHAs KOBAIEHTHAs CBsI3b, HOHHAS CBSI3b, HOH, KATHUOH,
aHHMOH, PacTBOP, MAacCOBas JI0JIs1 BeLeCTBa (MPOLIEHTHAsl KOHLIEHTPALUs) B PacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX MOHSTUH U MPUMEHSTb 3TU MOHSATUSA
IIPY ONKCAHHUHU BEIIECTB U UX NPEBPAILECHUIL;

UCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY Ul COCTaBJIeHUs (DOpPMYJ BELIECTB M ypaBHEHUMH
XUMHUYECKHUX peaKiuii;

OIpeNIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, CTEIIEHb OKUCIIEHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIJICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY
COCIMHEHHN 10 (¢dopMmynaM, BHUJ XHUMHUYECKOW CBs3W (KOBaJeHTHasT W MOHHAs) B
HEOPraHMYeCKUX COCIMHEHUSX;

packpsiBaTh cMmbici Ilepuonnueckoro 3akona J[. M. MengeneeBa: aeMOHCTPUPOBATH
MOHUMaHKE MEPUOANYECKOI 3aBUCUMOCTH CBOUCTB XUMHUECKUX JIEMEHTOB OT UX MOJOXKEHUS
B Ilepnoaunueckoil cucreme, 3aKOHOB COXPAaHEHMs MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

OIUCBIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy llepuonndeckoil cucteMbl XMMHYECKHX
AJIEMEHTOB: Pa3IMyaTh MOHATUS «J1aBHas noArpymnmna (A-rpynmna)» u «no0odHas MoArpynmna
(b-rpynma)», manbie u OOJBIINE MEPHOABI, COOTHOCHTh 00O3HAYEHHS, KOTOPHIE MMEIOTCS B
tabmune «llepuonmueckas cucrema xumuueckux osaemeHtoB . W. MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB M 3aps]
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PaCIpeIe]IeHHE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJaccu(UIUpPOBaTh XWMHUYECKHE JJIEMEHTHI, HEOPraHMYeCKHe BEIIECTBA, XHMUYECKHE
peakuuu (1Mo YUCIy U COCTaBY YYaCTBYIOLIUX B PEAKIMU BEIIECTB, IO TEILIOBOMY 3P (DEKTY);
XapaKkTepu30BaTh (OMMCHIBATh) OOIIME XUMHUECKHUE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEpK/asi ONHUCAaHWE [pPUMEpPAMHU  MOJIEKYJISPHBIX YpPaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIN;

MIPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUIX;

BBIYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB, MACCOBYIO JOJIIO
XMMHYECKOT0 3JIEMEHTa MO (opMyle COEIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PAcU€ThI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

IIPUMEHSTh OCHOBHBIE OINEpPALlMU MBICIUTENBHON JEATEIBHOCTH — aHajJu3 U CUHTE3,
CpaBHEHHE, 0000IIeHre, CHUCTEeMaTH3aluIo, KIacCU(UKAIMIO, BbISBICHUE MPUYHMHHO-
-CIIEZICTBEHHBIX CBSI3€il — M M3y4yeHUS CBOWCTB BEUIECTB W XHMMHUYECKUX peaKUui,
€CTECTBEHHO-HAyYHble METOJAbl TO3HAaHUS — HAOIIOJeHHEe, HM3MEpeHHe, MOJEeIUPOBaHHE,
9KCIIEPUMEHT (peabHbIl U MBICIICHHBIN);

ClIeIoBaTh MpaBUJIaM IMOJIb30BAHUS XMMHUECKOHN MOCYI0M U 1abopaTOpHBIM 000pPY/I0BaHUEM,
a Takke IpaBWjaM oOpallleHHs C BEIIeCTBAMH B COOTBETCTBUH C HWHCTPYKLUHUSAMH I10



BBIMIOJIHEHUIO  JTA0OPATOPHBIX XHMHYECKHX OIBITOB 10 TIOJIYYCHHUIO H  COOWPAHHUIO
ra3oo0pa3HbIX BemiecTB (BOAOpPOJa M KHUCJIOPOJa), TPUTOTOBJICHHUIO PACTBOPOB C
ONPEACIEHHON MAacCOBOM JOJIEM pPACTBOPEHHOIO BELIECTBA, I[UIAHUPOBATH M NPOBOJMTH
XUMHAYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH W KHCIOT C TIOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaIeuH, METHIIOPAHK U IPYTHE).

K xoHniy o0y4enus B 9 kjiacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATUN: XMMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KAaTHOH, AaHHOH, IIPOCTOE€  BEIECTBO, CJOXKHOE  BEIIECTBO, BaJCHTHOCTD,
NEKTPOOTPHULIATEILHOCTD, CTENEHb OKHUCIICHUS, XMMHYECKas peakuus, XMMHYECKas CBA3b,
TEmIoBOM 3¢ ¢eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pPACTBOP, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, AIEKTPOIUTHYECKAS AUCCOLUAINS, PEaKIM HOHHOTO 0OOMEHa, KaTajau3aTop,
XMMHUYECKOE paBHOBecHe, OOpaTUMble W  HEOOpaTUMblE PEaKLMH, OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIUHU, OKUCIUTENb, BOCCTAHOBUTENb, OKACICHUE U BOCCTAaHOBIICHUE,
aJuIoTponusi, aM(pOTepHOCTh, XMMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTAJIJINYECKasl pelérka, KOppo3usi METAJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKON DPEaKIH,
npenenabHo gonycruMas konuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSTUNA M MPUMEHSATH 3TU MOHATHS
IIPY OIIMCAHWUM BELLECTB U UX IPEBPAICHUN;

WCTOJIB30BAaTh XUMHUYECKYIO CHMBOJIHMKY JUIS COCTaBJICHUS (OpPMyIN BEIIECTB M ypaBHEHHIA
XUMHUYECKHUX PEaKLIN;

OIpEAEIATh BAJEHTHOCTh M CTENEHb OKHMCIEHUS XMMMUYECKHUX 3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOIO COCTaBa, NMPUHAMIEKHOCTh BEILECTB K ONPEAEIEHHOMY KJIACCy COEIMHEHUN II0
dbopmynaM, BUJ XUMHUYECKOM CBsS3M  (KOBaJEHTHas, MWOHHAas, MeTalIM4yeckas) B
HEOPTaHMYECKUX COEAMHEHHSX, 3aps/l MOHA 10 XMMHUYECKOH (opmyse, XapakTep Cpeabl B
BOJHBIX pPACTBOpPAX HEOPraHUYECKUX COCJAMHEHUN, THUI KPUCTAUNIMYECKOW pereéTKu
KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMbich Ilepuommueckoro 3akona J[. M. MeHueneeBa U I€MOHCTPUPOBATH €O
MOHMMAaHME: ONMUCHIBATh M XapaKTepu3oBaTh TabiauuHyro (opmy Ilepmonuueckoil cucremsl
XUMHUYECKUX AJIEMEHTOB: Pa3InyaTh MOHATUS «TJIaBHAs noArpynna (A-rpymmna)» u «nodoyHas
noarpynna (b-rpynna)», manble U OoJbLINE MEPUOJBI, COOTHOCUTh O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B MEPUOANYECKON Taliuie, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, oOllee YMCIOo IEKTPOHOB M paclpesieiieHne
UX TO 3JIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOMCTB
AJIEMEHTOB U UX COEAMHEHMH B Ipelenax MajlblX NEPUOAOB U IJIaBHBIX HMOJArPYNI C YYETOM
CTPOEHMS X aTOMOB;

KJIacCU(UIUPOBATh XHUMHUYECKHE JJIEMEHThI, HEOpraHMYeCKHe BEIIECTBA, XHUMHUYECKUE
peakiuu (10 YHCIy M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P EKTy,
110 U3MEHEHMIO CTETNEeHEN OKUCIICHUSI XUMUYECKUX HJIEMEHTOB);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME U crenu(pUIecKue XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KIasl OIMCAHWE INPUMEpPaMHM MOJEKYJIIPHBIX M HMOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHA;

COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHUECKON AUCCOLMALIMM KUCIIOT, IIEI0YEN U COJIEH, TTOIHbIE
U COKpalll€HHbIE YpaBHEHHS peakUUid HOHHOTO OOMEHa, ypaBHEHHUs peakuui,
MOATBEPKIAIOIIUX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIIECTBAMU Pa3INYHBIX
KJIACCOB;



pacKpbelBaTh  CYIIHOCTb  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX CTPOCHHUSA, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBpAICHU B Pa3INYHBIX YCIOBUSX;

BBIUYUCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (hopMmyne COoelMHEHHUs, MacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKInH;

coOJII0AaTh MpaBuiIa MOJIb30BAHMS XUMUYECKON MOCYA0N U J1a00paTOpHBIM 000pyI0BaHUEM, a
TaKXKe MpaBHiIa OOPAIIEHHUs C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIUSAMH I10 BBITTOJHEHUIO
71a00PaTOPHBIX XMMHYECKHUX OIBITOB MO MOJIYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

MPOBOAUTh pEAKLUWH, MOATBEPKIAIONINE KAueCTBEHHBIM COCTaB pa3UYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IYTEM XJOpUA-, OpOMHI-, HOAUN-, KapOoHaT-, ¢ocdar-, cuamkar-,
cynbdar-, THUIPOKCHA-UOHBI, KATHOHBI AaMMOHHUS W HOHBI HW3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUYECKHUX BEILECTB;

MPUMEHSATh OCHOBHBIE OIEpPAllMd MBICIUTEIBHON JEATENFHOCTH — aHAIW3 W CHUHTE3,
CpaBHEHHE, 00OOIIEHNE, CHCTEeMAaTU3aIlMIO, BBISIBICHNE NPUYMHHO-CIICICTBEHHBIX CBSI3€H —
JUIST U3Y4YeHHsI CBOWCTB BEUIECTB M XUMHUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIE METObI
MO3HAHUS — HaONIOJICHWe, U3MEpPEeHHe, MOJAEIUPOBAHUE, OJKCIEPUMEHT (peanbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMuueckue 13 1 bubnnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 18
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 5 1 bubnmnorexka HOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 4 1 bu6nuoreka [IOK
' ¥ COJISIX https://m.edso00.ru/7f41837c
53 KonunuecTBeHHBIE OTHOIICHUS B 5
' XMMHHU
Boga. PactBopsl. [lonsitue 06 bubnmnorexka HOK
2.4 7 1 1
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
95 OCHOBHBIE KJIaCChl 14 1 1 bubmuorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 36



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE pPeaknuu

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 5 bubnmoreka [JOK
XUMHUYECKHX 3eMeHToB /. U. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHYecKas CBS3b. BuGmiorexa LIOK
3.2 OxueuTensHo- ! 1 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITNN
Hroro o paszeny 12 ]r?tptlssj:j/lj;fé{sigr(a/léf41837c
PesepBHOe Bpemst 2 bubmmorexa IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. [loBTOpeHue
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 7 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
Pazgen 2. BemecTBo M XUMHMYECKHE PeaKIUH
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 5 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 10 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 23
Paznen 3. HemeTasjibl M MX cOeIMHEHUS
51 OO11ast XapakTepUCTHUKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VII A-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 snemeHToB VI A-rpynmnsl. Cepa u e€ 5 brbmmorexa LTOK
' Py - ~eP https://m.edso0o.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.3 aeMeHTOB V A-Tpymibl. A30T, pochop u 5 1 Bubmmorexa [IOK
' A ’ P https://m.edsoo.ru/7f41a636
WX COCJIMHCHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX 6 OK
2.4 anemeHnToB IV A-rpynmnsl. Yriaepoa u 9 1 2 nomorexa L

erMHHﬁ, 1 UX COCIUHECHUA

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo pazueny 23
Pasznea 4. Merajiibl M MX COCAUHEHUA
. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR > https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 13 https://m.edsoo.ru/7f41a636
Wroro no pazueny 18
Paszgea 5. Xumus u okpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 1 Bubmiorexa OK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 1
Pe3epBHOE Bpems 3 bubmotexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

YueOHuKu

* Pym3utuc I'.E., ®enpaman @.I'. Xumus: yueOHHK 1715 8 Kilacca 001meo0pa3oBaTeIbHBIX
yupexaenuit -M.; IIpocsemenue, 2022.

* Pymzutuc I'.E., ®enpaman @.I". Xumust: yueOHUK 1 9 Kitacca 001meo0pa3oBaTeIbHBIX
yupexaenuii -M.; [IpocBemenue, 2022,

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
YMK Pynzutuc I'.E. Xumus 8-9 kiaccsl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
HoytOyk, npoekrop, MDY, «ludpoas naboparopusi»

* http://www.mon.gov.ru - MuHHUCTEPCTBO 00pa30BaHUs U HAYKU

* http://him.1september.ru — xypHan «XuMHsI».

« http://him.1september.ru/urok - marepuainbl K ypoky

* http://www.openclass.ru — OTKpsIThII KIacc

* http://www.XumuK.ru - XuMmK, MaTepuabl K ypoKy

* http://www.alhimik.ru - anxumuk, MaTepuasbl K ypOKy

8 KIIACC

Poccwuiickas anekrponHas mkoina: https://resh.edu.ru/subject/29/8/
I'moGaibHast MIKOJIbHAS JTA0OPATOPHSL:
https://globallab.org/ru/idea/list/#.YyNJeSPP3IU
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67/
9 KJIACC

Poccwuiickas anekrponnas mkoia: https://resh.edu.ru/subject/29/8/
I'moGanbHas mKoabHAas 1adopaTopusi:
https://globallab.org/ru/idea/list/#.YyNJeSPP31U
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/23574/?interface=themcol

=  Komnekuus IHOP
= "®dokchopa. YueOHuk"


http://www.mon.gov.ru/
http://him.1september.ru/
http://him.1september.ru/urok
http://www.openclass.ru/
http://www.xumuk.ru/
http://www.alhimik.ru/
https://resh.edu.ru/subject/29/8/
https://globallab.org/ru/idea/list/#.YyNJeSPP3IU
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/
https://resh.edu.ru/subject/29/8/
https://globallab.org/ru/idea/list/#.YyNJeSPP3IU
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23574/?interface=themcol
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