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IHOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE OCHOBHOTO o0miero oOpa3oBaHus
COCTaBJI€Ha Ha OCHOBEe TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM P OTPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHus, P eICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBe (heepaibHON padouell mp orpaMmbl BOCIIUTAHUS
U C Yy4€roM KOHLENIMH TMpenojaBaHusi yueOHOTO mnpeamera «XHUMHS» B
oOpa3zoBaTenbHbIX opranu3anusax Poccuiickoit dexepanuu.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

[Iporpamma mo xumuu Ja€T TPEACTaBICHHE O LENISIX, OOIIel crpaTeruu
0o0yueHusi, BOCIUTAHUS U Pa3BUTUA OOYYAKOIIHUXCA CPEACTBAMU Y4eOHOTO
np eamera, yCTaHaBIWBAET o0s13aTenbHOE p €IMETHOE coJiep KaHHe,
npeaycMaTpUBaeT pachpeieieHre ero Mo KiaccaM U CTPYKTypUpOBaHUE IO
pasznenam M TeMaM NPOTPaMMBbl [0 XHUMHUH, OIpEIeNseT KOJIUYECTBEHHBbIE U
KaueCTBCHHBIE Xap aKTep UCTHKH coJiep KaHus, pEKOMEHIyeMY O
MOCIEIOBATEILHOCTh ~ M3YUYCHUS XUMUHU C  YU4ETOM  MEKIPEIMETHBIX |
BHYTPHUINPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO  TpoIlecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromIuXcCs, OMNpENeNsieT BO3MOXKHOCTA MpeaMera IS
peanu3zanud TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3zoBaTelbHOMN
nporpaMMbl HA yPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHusd, a TaKke TpeOOBaHUI K
pe3yiabTaTaM 0OyueHUs XMMHH Ha ypOBHE Lielel U3ydeHHsl mpeaMeTa U OCHOBHBIX
BUJOB y4eOHO-TIO3HABATEIILHON JEATETbHOCTH OOyYarollerocss Mo OCBOCHUIO
y4e0HOTO COoJIep KaHusl.

3HaHUE XHMHHU CIY>XUT OCHOBOM st (OPMHpPOBAHUS MHUPOBO33pEHUA
oOyuaromierocsi, ero MpeaCcTaBiIeHU O MaTepHUaIbHOM E€IMHCTBE MHUPa, BaXKHYIO
poJib urparoT (GopMHpyeMble XUMHUEH MpECTaBICHUSI O B3aUMOIIPEBPAIICHUAX
SHEPTUH U 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O MyTSIX PEHICHUS TriI00aIbHbIX
npo6JieM YCTOMUMBOIO pa3BUTHUS UYEIOBEUECTBA — ChIPbEBOM, SHEPTreTHUYECKOM,
NUILEBON M 9KOJIOTUYECKONH O€30MacHOCTH, MpoOsIeM 34paBOOXpaHEHHS.

N3ydenne Xxumuu:

CIIOCOOCTBYET  pealu3alii  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMHUpOBaHUs KYJIbTYyPbl TUYHOCTH, €€ 001Iel U (PyHKIIMOHATBHOW I'PaMOTHOCTH;

BHOCUT BKJaJ B (POpMHUPOBAHUE MBIILJIECHUS M TBOPYECKHX CIIOCOOHOCTEH
o0y4armuxcs, HABBHIKOB WX CaMOCTOSITENbHOM  y4eOHOW  JEATeNbHOCTH,
SKCHEPpUMEHTAJIbHBIX U HCCIIEOBATEIbCKUX YMEHHMH, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM >KU3HU, TaK U B MPO(PECCUOHAIBHOMN NesSTENbHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJbI U YETOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanioM B (pOpMUpPOBAHUH €CTECTBEHHO-HAYYHON TI'PaMOTHOCTH O0YyYalOIIUXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO -
HAaY4YHBIM 3HaHUSM, K IPHUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHUYECKOE
o0pa3zoBaHe 00yUarOITUXCS.

JlaHHbple HampaBlieHHWs B OOy4YeHHMM XHMHUU OOECHeuMBAIOTCS cHelu(ukon
CoJlep)KaHMs  y4yeOHOTO  MpeAMeTa, KOTOPBIA  SIBISIETCS — MeJarorudyecku
aJlanTHp OBAaHHBIM OTp akeHHEeM 0a30BOM HAYKH XUMHH Ha OIpENeIEHHOM JTane eé
pa3BUTHA.

Kypc xuMuun Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHUsl OPHUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCA CHUCTEMBbl I€pBOHAYATBHBIX MOHITHH XUMHUHU, OCHOB
HEOPTaHMYECKOM XUMUM U  HEKOTOPBIX OTACNBHBIX 3HAYUMBIX TOHATHH
OPTaHUYECKON XUMHH.

CtpykTypa coaepkaHUsl MPOTrpaMMBbI M0 XUMHUU CHOPMUPOBAHA Ha OCHOBE
CHUCTEMHOr0 mnoaxonaa K €€ m3ydyeHuro. CoAepKaHUE CKIAABIBAETCA W3 CUCTEMBI
MOHATUN O XMMHUYECKOM JJIEMEHTE M BELIECTBE UM CUCTEMbI MOHATHNA O XUMHUYECKO U
peakuuu. OO0e 53TU CUCTEMBl CTPYKTYpPHO OPraHU30BaHbl 1O NP HUHLHUITY
IIOCJIEIOBATENILHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKUX IIPEICTABICHUMN
pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona /. I. MeHneneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHUS O CTPOCHHMH aTOMa U XUMUYECKOM CBSI3H;

— TpeAcTaBiIeHUA OO0 AIIEKTPOJMTUYECKON AMCCOLMAlMU  BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OMIMPHUYECKU
MOJIYUYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K AP YTrOMY, BBITIOJHSSE (YHKIIUH OOBSICHEHHS U IIP OTHO3UP OBAHUS CBOMCTB,
CTPOEHHS U BO3MOYKHOCTEN MPAaKTAUYECKOTO NMPUMEHEHUS U MOJIYUYEHUS U3y4YaeMbIX
BELECTB.

OcBoeHue mporpaMMbl IO XUMHHM  CIIOCOOCTBYeT  (hOpMHUPOBAHUIO
MPEACTABICHUS] O XUMUYECKOW COCTABIISIOIIEN HAYYHOW KapTHUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM NP HpP OJIbl, IEHHOCTHOTO OTHOWIECHUSI K HAYYHOMY 3HAHHUIO U METOIaM
MO3HAaHUS B Hayke. M3ydeHHe XUMUU MPOUCXOJIHUT C NMPUBJICYCHHEM 3HAHUN W3
paHee M3yuyeHHBIX YueOHBIX NpeaMeToB: «Okpykaromuii Mmup», «buonorus. 5—7
Kjaccel» U «Pusuka. 7 Kiaccy.

[Ipy wu3y4yeHUW XHUMHHM TPOUCXOAUT (QOpMHUpPOBAHME 3HAHUWA OCHOB
XUMUYECKOW HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IIPaKTHUECKO i
NEATENBbHOCTU YEJI0BEKAa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUP OBOM KyJIBTYpbl. 3a71a4a
y4eOHOro mpeaMeTa COCTOUT B (pOpMHUpPOBAHUM CHCTEMbl XHMHYECKUX 3HAHUM —
Ba)KHEHIINX (PAKTOB, MOHATHM, 3aKOHOB U TEOP €TUUECKUX IMOJTO0KEHUH, JOCTYITHBIX
0000111eHUIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPHOOLIEHUH K



HAayYHBIM METOJaM TO3HAHWS NMPU M3YyYCHUU BEIICCTB W XUMHUYECKHX P eaKIui, B
(dbopMUp OBaHWY U pA3BUTUH TIO3HABATEIIBHBIX YMEHUM U UX TP UMEHEHUH B Y4E€OHO -
MO3HABATEIILHON W y4eOHO-HCCIIEIOBATEILCKONW JEATEIbHOCTH, OCBOCHHH TP aBUIT
0e30MacHOro 00paleHus ¢ BeIeCTBAMH B TTOBCEAHEBHOM >KHU3HHU.

HEJIU U3YUYEHUSA YYEBHOI'O ITIPEIMETA «XUMMSI»

[Ipu M3ydeHNn XWMUU HA YpPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHHS BaKHOE
3HAYCHHE TP OO TN TAKUE IIETH, KaK:

— ¢opMHpOBaHUE WHTEIICKTyalbHO pPa3BUTOM JHYHOCTH, TOTOBOM K
caM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHHITHIO P EIICHUH,
COCOOHOM alalTHP OBATHCSA K OBICTPO MEHSIOIIUMCS yCIOBUSAM KU3HHU;

— HamnpaBJEGHHOCTh OOYdYEeHHS Ha  CHCTEMAaTHYECKOE  MPHUOOIICHHE
00ydJaroIMXCcsl K CaMOCTOSITEILHOM TO3HABATCIBHOW JCATCIIBHOCTH, HAyYHBIM
MeTOoJlaM TI03HaHUA, (HOPMHUPYIONIUM MOTHBAILIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecriedyeHre yCIIOBUM, CIIOCOOCTBYIOIIMX IPHOOP ETCHUIO 00YyYarOITUMUCS
OTbITa Pa3HOOOpPA3HOU NEATENHLHOCTH, IMO3HAHUS W CAMOIIO3HAHMS, KITIOYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIICTCHIMI), HWMEIONINX YHHBEpCATbHOE 3HAUYCHHE IS
pa3IMYHBIX BUAOB JACSITEILHOCTH,

— ¢opmupoBaHue oOmeld (QyHKIIMOHATBHOM W €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHHUH OOBSICHITHP ¥ OICHUBATH SIBJICHUS
OKPY’Ka[OIIero MUpa, UCIOJb3ys 3HAHUS M OIBIT, MOJYYCHHBIC TPHU W3YUYCHUH
XUMUH, IPUMEHSATh HX MPH P CIICHAH TP 00JIeM B TIOBCETHEBHOM JKU3HH U TP yA0BOMU
NeATeTbHOCTH;

— ¢opmupoBaHue y O0OyYaromUXCd TYMAHUCTHYECKHMX  OTHOIIEHHH,
MOHUMAHMS IIEHHOCTH XUMHWYECKUX 3HAHUW JJI1 BBIPAOOTKH DKOJOTHYECKHU
1IEIeCO00pa3HOTO TMOBEACHHUS B OBITY M TPYJAOBOW MACITEIBHOCTH B IEISIX
COXpaHECHHMsI CBOETO 370POBBS M OKp YIKaIOIIel TP Up OJTHOM Cp €JIbI;

— pa3BHTHEC MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAaMOBOCIIMTaHUIO HAa OCHOBE YCBOCHHS  OOIIEYETOBEUECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOduMiIs U HANPaBIECHHOCTH NabHEHIIIEro
00y4eHus.

MECTO YYEBHOI'O IIPE/IMETA «XUMMHMSI» B YYUEBHOM IIJIAHE

OO611ee YnCIIo 9YacoB, OTBEACHHBIX U1 N3YYCHUS XUMUW HAa YP OBHE OCHOBHOTO
obmiero oOpaszoBanus, coctaBiser 136 yacoB: B 8 kimacce — 68 gacoB (2 4daca B

Hezent0), B 9 kiracce — 68 gacoB (2 9aca B HEZIEIIO).
YYEBHO-METOAUYECKOE OBECINHEYUEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA



Xumus 8 knacc: yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A. Jlpo3nos, B. B.
Jlynun, uznatenbcrBo «Jpodar»

Xumusa 9 knacce: yueonuk / B. B. Epemun, H. E. Ky3bpmenko, A. A. JIpo3nos, B. B.
Jlynun, u3natenbCcTBo «JIpodar

METOAUYECKHUE MATEPUAJIbI JISA YYUTEJIA

Epemun B.B. C6opHuk 3aa4 1 ynpaXHeHUH, 0 XUMUU: MIKOJbHBIN Kypc/ B. B.
Epemun, H.E. Ky3pmenko. - M.: OOO «M3patenbckuii 1oM «Onuke 21 Bek»; OO0

«3natenbctBo «Mup U 00pa3zoBaHHEe.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
1. Tloypounsie oOpazoBaTeNbHBIE MAaTepHAIbl JUISl ydalluxcs: [DIEeKTpOHHBIN
pecypc] // TocymapctBenHass oOpa3oBatenpHas tuiatdhopma "Poccuiickas
anekTpoHHas nikosa" (cokp. POII). URL: https://resh.edu.ru.
2. TloypouHsie oOpa3oBaTelbHbIC MaTepHUabl IJs ydaluxcs: [DIJIEKTpOHHBIN
pecypc] // TocymapcrBenHas oOpa3oBatenbHas 1uiathopma "MoOCKOBCKas
anekrponHas Ilkomna" (cokp. MOIII). URL: https://uchebnik.mos.ru.
3. Obpa3oBartenbHbIi pecypc A yyanuxcs: [DnektpoHHblid pecypc] // Hudposas
oOpa3oBatenbHas miathopma "SKimace". URL: https://www/yaklass.
4. OOpazoBaTenbHBI pecypc IS ydamuxcs: [DIeKTpoHHBIM pecypc| //
Oo6pa3oBartenbHas onnaH-miargopma Yuu.py. URL: uchi.ru.
5. Kartanor uudpoBoro ob6pa3zoBaTeIbHOr0 KOHTEHTA: [DJIEKTpOHHBIN pecypc] //
bubnuoreka mmudpoBoro oOpaszoBatenbHOTO KOHTeHTa (cokp. IIOK). URL:

https://m.edsoo.ru

COILEPXAHMUE OBYYEHUA

8 KJIACC

IlepBoHayajbHble XUMHYECKHE TOHATUSA

[Ipenmer xumuu. Posib XuMUKM B )KM3HU 4Ye€lIOBEKa. XUMHUS B CUCTEME HayK.
Tena u BemecTtBa. PU3HWYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHUE
BenrecTs. IlonsaTue o mMerogax Mo3HAHUS B XUMHUH. UMCTBIE BEIIECTBA UM CMECH.
CnocoObl pa3jeneHusi CMECEu.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JIEeMEHThl. CUMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U ClloKHBIE BElECTBA. ATOMHO-MOJIEKYJISIpPHOE yUYEHHE.

Xumuueckas dopmyiia. BaneHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHOocuTenbHass aTomMHas macca. OTHOCHUTEIIbLHAS
MOJIEKYJIsipHast Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA B COCTUHECHHH.

KonnuectBo BemectBa. Moisib. MossipHast macca. B3auMoCBsI3p KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCANHCHHUH.


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www/yaklass
https://m.edsoo.ru/

Ou3znueckre U XUMHUYECKHE SIBICHUSA. XUMUYECKasi peakius v e€ IMpHU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHusa. Knaccuduxamus
XMMHUYECKUX peaKIil (COCTUHEHNUs, Pa3I0KEHUs, 3aMeIeHusI, 0OMEHa).

Xumuueckuu IKCRepumMeHm:

3HAKOMCTBO C XMMHYECKOH MOCYJ0M, mpaBmiaMu paboThl B JIaOOpaTOPUH U
npuéMamMu oOparieHus ¢ 1abopaTtopHbIM 000PyI0BaHHUEM, U3YUCHUE W OTHCAHUE
GuU3MYEeCKMX CBOWCTB OOpa3lOB HEOPTaHWYECKUX  BEIIECTB, HAOMIOJCHHE
¢u3nueckux (IUIaBlIeHWE BOCKA, TasiHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUATIEHUE U KOHJEHCAlUsi BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, MpOKaJIUBAHHUE
MEIHOU NP OBOJIOKH, B3aUMOJCHCTBHE Mela C KUCIOTOMN) sIBIICHUH, HAOJI0JeHUE U
ONMCaHUE TNPU3HAKOB MPOTEKAHUS XMMHUYECKUX pPEaKUuid (pas3joxkeHue caxapa,
B3aUMOJICIICTBHE CEPHON KHUCIOTHI C XJOPUIOM Oapus, pas3iokKeHUe TUApOKCHUIa
menu (Il) mpu HarpeBaHun, B3anMMOJISHCTBUE Keie3a ¢ pactBopoM cotr meau (11),
U3yueHUe CrocoOOB pajsfelieHus CMEcel: C MOMOIIbI0 MarHuTa, (GUILTPOBAaHUE,
BhITIAp UBaHUE, NUCTWLISIMS, XpoMaTorpadus, mpoBEACHUEe OYUCTKH MOBap EHHOM
COJIM, HAOJNIOJIEHME W  ONHUCAHME  PE3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl, CO3JIaHUE MOJENEd MOJIEKYJI
(ap ocTep )KHEBBIX ).

Ba:kHeiilnue npexacraBuTe] Il HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — ajeMeHT W IpocCToe
BemiectBo. Haxoxaenuwe kucnopoga B mpupoje, pusmueckue U XHUMHYECKHUE
cBoiictBa (peakuuu Tropenus). Oxcunbl. Ilpumenenune kuciaopona. CrocoOsl
MOJIyUeHHUs KUClIopoJa B JabopaTopuu M MNpOMbIIUIEHHOCTH. Kpyrosopor
Kkucnopoza B npupoje. O30H — aJNIOTP OMHAsT MOAUPHUKALIUS KUCIOP 0/1a.

TemnoBoit 3pdekT XuMUUECKOW peakiud, TePMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DSHJIOTEPMHUYECKHE peakiuu. TOIUIMBO: Yrojb MU METaH. 3arps3HEHue
BO3/yXa, YCUJIEHHE map HUKOBOTO A dekTa, pa3pylieHue 030HOBOTO CIOSI.

Bopopon—anement u npocroe BemectBo. Haxoxaenue Bogopoaa B Ip Up o11¢,
dbu3znuecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI osyueHus. KucinoTsl
U COJIN.

MonspHsblit 00bEM ra30B. Pacy€rsl Mo XUMHUECKUM yp aBHEHUSIM.

dusznyeckne CcBoWcTBa BOJbl. Boma kak pactBopurenb. PacTBOpBL
HacplllieHHble YW HEHACHIILIEHHBIE PAacTBOPHI. PacTBOpHMMOCTH BEIIECTB B BOJIE.
MaccoBas [10Jis1 BemecTBa B pacTBOpe. XUMUYECKAE CBOMCTBA BOAbI. OCHOBaHHS .
Ponb pactBOpoB B npupoje U B KU3HU 4enoBeka. KpyroBopor BoJibl B MpHUpOJE.
3arps3HeHue npup oAHbIX Boa. OXpaHa U OYUCTKA P UP OJHBIX BOJ.

Knaccudukamus neopranmdeckux coeauHennit. Oxcunbl. Knaccuduxanms
OKCHJIOB:  cosieoOpasyroniye (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHbIE) U



HecosieoOpasyromue. Homenknatypa oxcuaoB. Du3nueckue W XHUMHUYECKHE
cBOMCTBa OKCUAOB. [losTydueHue okcuaoB.

OcHoBanusi. Knaccudpukauuss OCHOBaHMA: IIETOYM U HEPaCTBOPHUMBbIE
ocHoBaHud. HomeHkiaTtypa ocHOBaHWil. (PU3WYECKHE W XUMHUYECKHE CBOKCTBA
ocHoBaHuU. [lonyuenune ocHOBaHHM.

Kucnotel. Knaccupukauusa kucnor. Homenknatypa kucioT. dusnyeckue u
XAMHUYECKHUE CBOWcTBa KUCHOT. Psan axtuBHoctw wmeramnmoB H. H. bekerosa.
[Tonyuenue KHUCIOT.

Conu. Homenknarypa coneil. dusnyeckne U XMMUYECKUE CBOICTBA COJIEH.
[Tonyuenue coeil.

['eHeTnyeckasi CBA3b MEXAY KilacCaMU HEOPTAaHUYECKUX COEIMHEHUU.

Xumuueckuii IKCnepumenm:

KA4YECTBEHHOE OIIp €JEJIEHNE COAEPIKAHUSA KUCIOPOJa B BO3AYXE, MMOJYUEHHE,
coOupaHue, pacrmo3HaBaHWE M W3YUYEHHE CBOWCTB KHUCIOpOJa, HAOIIOJeHUE
B3aUMOJICUCTBUSl BEIIECTB C KHCIOPOJOM M YCIOBHA BO3HUKHOBEHUA W
P €Kp allleHus rop eHusl (1MoxKapa), 03HAKOMJICHHUE ¢ 00pa3liaMu OKCHUJI0B 1 OTIMCAaHUE
UX CBOWCTB, IMOJy4y€HHE, COOMpaHUE, pacClO3HABAaHUE W M3YUECHHUE CBOMCTB
BOJIOpoja (ropeHue), B3auMoeicTeue Bojgopojaa ¢ okcugom meau (1) (Bo3zmoxHO
UCIOJIb30BaHNE BUAEOMATEP MAI0B), HAOIIOAEHHE 00pa3L0B BEUIECTB KOJIMYECTBOM
1 Monb, uccmegoBaHWe OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHOM
pPacCTBOPp UMOCTBIO, P UTOTOBIIEHUE PACTBOPOB C ONPEAECTEHHOM MAaCCOBOU JOJIEU
pacTBOpEHHOTO BEIECTBa, B3aUMOJEHCTBHE BOJBI C MeTajuilaMd (HaTpUeM U
KaJbllieM) (BO3MOXKHO  HCIOJB30BaHUE BHACOMATEPHATOB), HCCIECIOBaHUE
00pa310B HEOPTAHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOII0IEHUE U3MEHEHU I
OKpaCKH UHAUKATOPOB B PAaCTBOpax KUCIOT U LIEI0YEH, U3YyUEHUE B3aUMOJIEUCTBUS
okcuna menu (ll) ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C METaJNIaMH, PEaKUul
HEUTpann3aluy, IOJYYEHUE HEPACTBOPHUMBIX OCHOBAaHMHM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOpa COJIH, PEIIEHUE SKCIEP UMEHTAJbHBIX 3a7a4 [0 TEME
«BaxHenue Kiaccbl HEOPTAaHUYECKUX COCITUHEHUIN.

Hepuoanyecknit 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHUX
yiemenToB JI. WU. MenneineeBa. CTpoeHue aToMoB. XHMMHUYECKasi CBSi3b.
OKHNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU

[lepBbie MOMBITKM KIacCUPUKALIMM XUMHUYECKUX dseMeHTOB. [lonaTtue o
rpyNmax CXOJHBIX OJJEMEHTOB (IIEMOYHbIE M MIETOYHO3EMENIbHBIE METaJJIbI,
rajioreHbl, UHEP THBIE Ta3bl). DJIEMEHThI, KOTOPbIC 00pa3yoT aMPOoTepHbIE OKCHJIbI
Y TP OKCHJIBL.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucreMa XMMHAYECKUX SJIEMEHTOB /I,
N. MenpneneeBa. KopoTkonepuonnas u jimuHHonepuogHas popmel [lepnoanuecko it



cucreMbl xumudeckux aemeHtoB J[. WM. Menneneesa. Ilepuoasl u rpynmsl.
®du3nyeckuii cMbICI TOP AIKOBOTO HOMEPA, HOMEPOB NEPUOAA U P YIIIIbI JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. Diektponbl. CTpoeHue
ANEKTPOHHBIX  000704YeKk aToMoB mepBbIX 20 XUMHUYECKMX  3JEMEHTOB
[Tepnognueckon cucremsl JI. M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
aneMeHTa o ero noyuoxennto B [lepuonnueckon cucreme [l. . Menneneena.

3aKOHOMEPHOCTM U3MEHEHMsI pajguyca aTOMOB XHUMHUYECKHX O3JIEMEHTOB,
METAJNIMYECKUX Y HEMETAJUIMYECKUX CBOWCTB IO I'PYyIIIaM U IEp HOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku U npaktukd. JI. M. MenneneeB — yuy€Hbld U
rpakJIaHUH.

Xumnueckasgs cBa3b. KoBajeHTHas (mojspHas M HENOJSApHAs) CBA3b.
DJIEKTP OOTPULIATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MoHHas cBA3b.

CreneHb  OKHCIIEHUS. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKuuu.
[Iponeccel okucnennus 1 BoccTaHOBIEHUS. OKHCIUTENN U BOCCTAHOBUTEIM.

Xumuueckuii IKCnepumenm:

U3yuyeHue O0Opas3loB BEIIECTB METAIJIOB M HEMETAVIOB, B3aUMOJEUCTBHE
TUAPOKCUAA LMHKA C pacTBOPAaMU KHCIOT M IIeNoYed, MpOBEAEHHE OIbITOB,
WUIIOCTPUPYIOIIUX ~ OPHUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX P EaKIUN
(ropeHue, peaxkiuu pasioKeHUs, COSTUHEHU ).

Mesicnpeomemmubnie cea3u

Peanuzanuss MeXNpeIMETHBIX CBSI3€ NMPHU HM3Yy4YEHUM XHMMHM B 8 Kiacce
OCYILECTBIISIETCS 4Yepe3 UCIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYy4YHBIX
NOHATUMN, TaK WU MOHATUM, SABISIONIMXCS CUCTEMHBIMU JJISI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAY4YHOTO IIMKJIA.

OO1ue ecTecTBEHHO-HAyUHbl€ MOHATHSA: Hay4HbIM (PakT, rumoresa, TEOpHs,
3aKOH, aHaJu3, CHUHTE3, KIacCUPUKalMs, NepUOJUIHOCTh, HabJI0IEeHHE,
9KCIEPUMEHT, MOJEINP OBAHUE, U3MEP EHUE, MOJENb, SIBJICHUE.

dusnka: MaTepHusi, aTOM, SJIEKTP OH, IIP OTOH, HEUTP OH, NOH, HYKJINJI, U30TOIIbI,
pPaauoaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUN 3apsj, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBa, Tra3, (U3MUecCKue BEIUYMHBI, E€IMHHUIIBI
U3Mep EHHs, KOCMOC, IJIaHEeThl, 3BE3bl, ComHIE.

buonorus: doTocunres, npixanue, ornocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEP AJIbl, TOP HbIE IOP OJ1bI, TIOJIE3HBIE
MCKOIIaeMblI€, TOIUIMBO, BOJIHBIE PECYP ChI.

9 KJIACC

BeurecTBo M XMMHUYeECKAs] peaKI U

[lepnonnueckuit 3akoH. [leprnoanyeckas cuctemMa XUMHUYECKUX 3I1EMEHTOB JI.
N. MenneneeBa. CtpoeHue aTomMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB



XAMHUYECKUX 3JIEMEHTOB TEPBBIX TP EX MEPHUOA0B, KaJUsl, KATbIUI U UX COCTUHEHU I
B COOTBETCTBMM C IIOJOXKEHHEM »dieMeHTOB B Ilepuonnueckoil cucreme u
CTPOEHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BUABI XUMHUYECKOW CBsI3U. THIIBI KpHUCTATIUYECKUX
pEUETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAJUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOU CBSI3U.

Knaccudukanuss u HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSAUIMXCS K PAa3JIM4YHBIM KJaccaM HEOPTaHMYECKHX
COEIMHEHUW, T€HETUYECKasi CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukamuss XxuMUuecKuX peakiui Mo pas3IndyHbIM Mp U3HaKaM (10 YUCITY
U COCTaBYy YUYACTBYWOIIMX B pEAaKIMU BEIIECTB, MO TerwioBoMy 3ddekry, 1o
U3MEHEHUIO CTENEeHEH OKHWCIICHUS XUMUYECKHX 3JEMEHTOB, MO0 0OpaTUMOCTH, MO
Y4acCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUECKHUE DPEAKIMH, TEPMOXHUMHUECKUE
ypaBHEHHUS.

[lonste o ckopocTH Xumuueckodl peakuuu. [lonsatre 006 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoOHSITHEe O TOMOTEHHBIX U TeTepOTEHHBIX
peakuusax. [lonstue o katanuze. lloHATHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XUMHUYECKOW peaKIUU U TMOJIOKEHHUE XHMHUYECKOTrO
paBHOBECHS.

OKHCITUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKUUH,  DJIEKTPOHHBIM  OajiaHC
OKHUCIIUTEITbHO-BOCCTAHOBUTEIbHON peaxuum. CocraBnenue ypaBHEHHI
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKIUl ¢  HCHOJIb30BAaHUEM  METOJa
AJIEKTP OHHOTO OajiaHca.

Teopust 37EKTP OJIMTUUECKOW TUCCOUALIAN. DJIEKTP OJIUTHI U HEIEKTP OJIUTHI.
Katnonsl, annonsl. MexaHu3m JucCOIMallMM BEUIECTB C Pa3jWYHBIMU BHJIAMU
xumuueckon cBsizu. Crenenp auccoruanui. CuiibHbIE U cllaOble JIEKTP OJIUTHI.

Peakiuu noHHOro oOMeHa. YCnoBUs MpOTEKaHUsSI peaKiuii HOHHOTO 0OMeHa,
MOJIHBIE W COKpAall€HHbIE HWOHHBIE ypaBHEHUA peaknuil. CBOICTBa KHUCIOT,
OCHOBAHHUH U COJIeil B CBETE MpEACTaBIECHHUI 00 IEKTP OJIUTHYECKON TUCCOLUALINY.
KauectBeHHbie peakunu Ha MOHBI. [IOHATHE O THUAP OJIN3€E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C MOJENSMU KPHCTAJIMYECKHX PEHIETOK HEOPTaHMYECKUX
BEIIECTB — METAJUIOB M HEMeTauioB (TpaduTa W ajimasa), CIO0XKHBIX BEIIECTB
(xJI0puaa HATPUs), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHYECKOHN pEeaKUuu OT
BO3JCUCTBUSL  pa3iIMYHBIX (PAKTOPOB, HUCCIEIOBAHUE  BJIEKTP ONPOBOJHOCTU
pacTBOP OB BELIECTB, MpoOLIecca JUCCOLMALIMN KUCIOT, IIeouel U coliel (BO3MOKHO
UCMOJb30BAHUE BHUAEO MAaTEpHUAJIOB), MPOBEACHUE OMBITOB, WILIIOCTPUP YIOIIUX
OpU3HAKU TMPOTEKaHWs peakiuid HMOHHOTO oOMmeHa (oOpa3oBaHHME Ocajka,
BbIJICJIEHUE Tra3a, oOpa30BaHUE BOJIbl), OMBITOB, WJIIIOCTPUPYIOMIUX IPUMEPHI



OKHUCITUTETbHO-BOCCTAHOBUTENBHBIX peEaKIuil (TOpeHHue, peakuud pa3lokKeHus,
COCAMHEHUs), pacrno3HaBaHWE HEOPTaHWYECKUX  BEHIECTB C  MOMOIIBIO
KaueCTBEHHBIX peaKIMi HA UOHBI, PEHICHUE YKCIICP UMEHTAJIBHBIX 3aj1ad.

HemeTauibl U MX COETUHEHUSA

OO6mrast xapakTepucTHKa rajioreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakrepHble crerneHun okucieHusa. CTpoeHue U (U3MUECKUe CBOMCTBA IMPOCTHIX
BEIIECTB — raJIOTEHOB. XMMHYECKHE CBOMCTBA Ha MpUMeEp e Xjaopa (B3auMOJIeHCTBHE
C MeTajulaM{, HeMeTajjlaMu, Iiernodamu). XiopoBoaopond. ColisiHas KHUCIOTA,
XAMHWYECKAE  CBOMCTBA, IIOJIydeHHE, IpuMeHeHue. JleictBue  xyopa u
XJIOpOBOJIOPOa Ha OpTaHU3M YelloBeka. BaxkHelue XJIopuabl U UX HaAXO0XK/EHUE B
npupoze.

O6mas xapakrtepuctuka anemMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpOeHUs
aTOMOB, XapakTepHble crerneHu okucieHus. CTtpoeHne W (u3MUYECKHe CBOWCTBA
NP OCTBHIX BEIIECTB — KUCIOPOJa U cepbl. AJIOTPOMHBIE MOAU(PUKAIIMK KHUCIOPOia
u cepbl. XumMudeckue cpoiictBa cepbl. CepoBoaOpOa, cTpoeHue, (pu3udeckue u
XUMUYECKHe CBOMCTBA. OKCHUIBI Cephbl KaK IMPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, GpU3NUECKUe U XMMUYECKHUEe CBOMCTBA (0OIIME KaK Mp eACTaBUTEIN S
Kjacca KHUCIOT W crneuupuueckue). XHUMHUYECKHE PEaKIUH, JeKallle B OCHOBE
P OMBIIIJICHHOTO CIoco0a TOJIydeHHs] CepHOM KuciaoThl. IIpumeHeHune cepHoOM
kucnotbl. Conu cepHOM KHCIOTHI, KAadeCcTBEHHAas peakuus Ha Cyab(aT-uoH.
Haxoxnenne cepsl U €€ COENMHEHHM B NpUpPoAE. XMMHUYECKOE 3arps3HECHUE
OKpY’Karollled cpeabl COCAMHEHUSMH cepbl (KUCIOTHBIE TOXAM, 3arps3HEeHHUe
BO3JIyXa M BOJOEMOB), CIIOCOOBI €ro mp eA0TBP all[CHUS.

OO6mass xapakrepuctuka 3meMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHBIC CTEMEHU OKHUCIEHUsA. A30T, paclpoCTpaHEHUE B MPUPOJIE,
dbuznueckue u xuMuueckue cBoicrBa. KpyroBoporaszora B mpupojae. AMMUak, ero
dbu3znueckue U XMMUYECKHE CBOMCTBA, MojydeHHe U npumeHenne. Coau aMMOHUS,
ux (pu3mveckre U XMMUYECKHE CBOWCTBA, mpuMeHeHne. KauecTBeHHas: peakius Ha
WOHBl aMMOHHSA. A30THAas KUCIOTa, €€ ToJiyueHue, (pu3nuveckne M XUMHYECKHUeE
cBOlicTBa (00OmmHME Kak TpEACTAaBUTENsl Kiacca KHUCIOT U CHelu(HuuecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHS B KaU€CTBE MUHEP aJIbHBIX Y100 EHUIA.
XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEeH Cpebl COeIMHEHUAMH a30Ta (KHCIOTHBIE
NOXKIH, 3arpsA3HEHHE BO3/yXa, MOYBBl U BOJOEMOB). Docdop, aaIoTpOIHBIE
Moaudukauuu ¢docdopa, usnyeckue M xumuueckue cpoictBa. Oxcun ¢docdopa
(V) u dochoprast kuciaoTa, PpU3MUECKHEC W XHUMHUYECKHE CBOMCTBA, MOJIy4YEHHE.
Ucnonp3oBanue ¢ocdaToB B KaUeCTBE MUHEP aJbHBIX Y100p CHUM.

O6mas xapakrepuctuka 3memMeHToB |VA-rpymnmbel. OcOOEHHOCTH CTpOCHHS
aTOMOB, XapaKTepHbIE CTENEHU OKHCIEHUs. YTIIep O/, aJlIOTpP OMHbIE MOU(DUKALINY,
pacnpocTpaHeHue B Npupoje, Pu3ndeckhue M XUMHUECKHUEe CBOMCTBA. AJCOopOLus.



Kpyrosopor yrimepoaa B mnpupone. Oxkcuasl yriaepoaa, HuX (Qusnyeckue W
XMMHUYECKUE CBOWMCTBA, [JIEWCTBUE HA KUBbIE OpPTaHU3MBI, TOJYYEHHE U
NpUMEHEHHE. DKOJIOTHYECKHUE MPOoOJeMbl, CBA3aHHBIe ¢ okcuaoM yrieponaa (1V),
TUTNOTe3a T100aJbHOTO TOTEIUICHUS KIuMaTa, MapHUKOBBIN 3(dekT. VYronabpHas
KACIOTa M €€ COJIM, MX (U3MYEeCKMe M XHMMHYECKUE CBOWCTBA, IOJIyUYEHUE U
npuMeHenne. KauecTBeHHast peakuus Ha KapOoHaT-uoHbl. Vcnonab3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, NP OMBIILIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIC MOHATUS 00 OPTraHMYECKUX BEIECTBAX KaK O COCTUHEHMSX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTHJIeH, STaHOJI, TIIUIEp UH, YKCyCHAsl KUCIIOTA).
[Ipuponupie MCTOYHUKK YTIEBOJOPOJOB (Yyroib, NPUPOJHBIA ra3, HedTh),
OpOAYKThl WX TepepaboTku (OEH3WH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH.
[TonsaTHe 0 OMONTOTHYECKH Ba)KHBIX BEIIECTBaX: XKHUpax, OeIkax, yriieBojiax — U X
poOJIM B JKH3HM 4YeloBeKa. MarepualbHOE €QUHCTBO OpPTaHUYECKHX U
HEOPTaHUYECKUX COECIUHECHUMU.

Kpemuuii, ero ¢usmueckue W XUMHUYECKHE CBOMCTBA, TIOJNIydCHUE U
npuMeHeHne. CoelMHeHUs] KpeMHHMs B pupoe. O0uiue npeacraBieHus 00 OKcuae
kpemuusi (IV) u kpemuueBoi kucinote. CUIMKATBI, UX HUCIOJIb30BaHUE B OBITY, B
IIP OMBIIIJICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTepuajbl: KEpaMuKa, CTEKIIO,
neMeHT, OeroH, kene300eroH. [IpoOimembl 0€30MacHOTO  MCMOJb30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MOBCEIHEBHON KU3HH.

Xumuueckuii IKCnepuUMenm:

u3yueHue oOpas3loB HEOPTAHUUECKUX BELIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NpOBeJECHNE KaueCTBEHHBIX DPEaKIMi Ha XJIOPUI-UOHBI U HAONMIOEHUE TPU3HAKOB
UX TPOTEKaHUs, OMbBITHI, OTpa)karomue (QU3NYecKrue M XHUMHUYECKHE CBOWCTBA
rajJoreHOB M WX COEIUWHEHHH (BO3MOXXHO HCIOJIb30BAaHUE BHUJEOMATEPHAIOB),
03HaKOMJIEHHE ¢ 00pa3aMu XJIOp UA0B (TallOreHHI0B), 03HAKOMIIEHHE ¢ 00pa3iamu
ceppl M €€ COENMHEHUSAMH (BO3MOJYKHO UCIOJb30BAHUE BHIECOMATEPHUATIOB),
HaOJIIo/IeHre Tpolecca 00yTIMBaHUs caxapa MoJl JeHCTBUEM KOHLIEHTPHp OBaHHON
CEpHOM KUCIIOTHI, U3yYeHUE XUMUYECKHX CBOMCTB pa30aBIIEHHON cepHOM KUCIOTHI,
NpOBE/ICHNE KaueCTBEHHOM peakiuu Ha cynb(paT-MOH U HAONIoIeHHe Mpu3HaKa eé
NpOTEeKaHUsA, O3HAKOMJIEHHE C (U3UYECKHMMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEIMHEHNH (BO3MOKHO HCIOJIb30BaHUE BUAECOMATEPHUAIOB), 0Opa3aMu a30THBIX
u (ochopHBIX yaoOpeHul, noaydyeHue, coOMpaHue, paclo3HaBaHUE U HU3y4YEHHUE
CBOMCTB amMuaka, MPOBEIECHUE KAYECTBEHHBIX pEAKIUd HAa HOH aMMOHHUS U
docaT-uoH U U3yyEHHE NPU3HAKOB UX TMPOTEKAHMS, B3aUMOJEUCTBUE
KOHUEHTPUPOBAHHOW a30THOW KHUCIOTHI € Melbl0 (BO3MOKHO HCIIOJIb30BaHUE
BUJEOMATEpHUATIOB), H3YUEHHE MOJENeH KpPHUCTAJUIMYECKHX pPEmETOK alMasa,
rpadura, ¢yiepeHa, 03HAKOMJIEHHE C MPOLIECCOM aJcopOUuu pacTBOpEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOWCTBOM MPOTHUBOras3a, IMOJy4YeHHE,



cobupaHue, pacrno3HaBaHUE U M3YUEHHUE CBOMCTB YTJIEKHCIOrO Tasa, Ip OBEICHHUE
Ka4eCTBCHHBIX peaKIMil Ha KapOOHAT U CUJIUKAT-MOHBI M M3YUECHHUE NPU3HAKOB UX
NPOTEKAHUSI, O3HAKOMJIICHHE C TPOAYKIMEH CHUIMKATHON MPOMBIIIIEHHOCTH,
pEelIeHHe SKCIepUMEHTAIbHBIX 3aj7au Mo Teme «BakHeliume HemeTaibl U uX
COEUHEHUS.

MeTauibl ¥ MX COEIMHEHUS

OO6mas xapakTepHuCTUKa XUMHUYECKHX AJIEMEHTOB — METaJIJIOB HA OCHOBAHHUU
ux mnonoxenus B llepuonmyeckor cucreMe XUMHUYECKHX odneMeHtoB [JI. U.
MenneneeBa u ctpoeHusi aroMoB. CTpoeHue MeTayuioB. Merajuinueckas CBA3b U
METaJUIMYECKasi  KpUCTAJUIMYECKass  pemerka.  DJIEKTPOXHUMHYECKUUH  Psi
HamnpsDKkeHud metaioB. du3nyeckue W XMMHUYECKHE CBOMCTBAa MeTajjoB. OOmiue
cnocoObl TosiyueHus: MerajioB. [loHATHE O KOPpPO3MHM METaJIOB, OCHOBHBIE
CIOCOOBI 3AIIUTHI X OT KOpp 03uu. CruiaBsl (CTallb, YyTYH, 0P AJTIOMUHUN, OpOH3a)
U UX NMPUMEHEHHE B OBITY U IIP OMBIIIJICHHOCTH.

[Ilenounbie MeTanmbl: noJjioxkeHue B [lepuoamueckoil cucreMe XHUMHUYECKUX
snementoB JI. M. MenpgeneeBa, CTpOo€HME MX aTOMOB, HAaXOXKICHUE B MPHUPOJE.
dusnyeckue M XMMHUUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U
TUAPOKCUABI HaTpusi U Kanus. [IpuMeHeHHe IIETOYHBIX METalJo0B M UX
COEIUHEHUH.

[llenoyHo3emMenbHbIE  METANJABl MArHUM W KaJbIWM: TOJOXXEHUE B
[Tepnognueckon cucreMe xuMuiueckux simemeHToB [l. . MenaeneeBa, cTpoeHue nx
aTOMOB, HaXOXXJIeHUE B MpHpojie. PU3NYecKre M XMMUYECKUE CBOMCTBA MarHusi W
KaJIblns. BaxHeimme coequaenuss KanbIus (OKCUA, THAP OKCUI, con). XKECTKOCTh
BOJIBI 1 CIIOCOOBI €€ yCTp aHeHMS.

Automunuii: nonoxxenue B [lepuoanueckoi CUCTEME XUMHUYECKUX DJIEMEHTOB
JI. . MenneneeBa, CTpO€HHE aToOMa, HaxOXAeHUE B MHpupoje. Puznueckue u
XMMHWYECKHE CBOMCTBA amtoMHHHS. AMQOTEepHBIe CBONWCTBA OKCHAA M THIPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenune B lleproamyeckot cucteMe XUMUYECKUX 3JE€MEHTOB [l.
N. MenneneeBa, CcrpoeHHe aToMma, HAXOXIECHHE B mnpupoae. Puzmyeckue u
XUMHUYECKHUE CBOMCTBA >kene3a. OKcuanl, TUAPOKCUIBI U conu xene3a (Il) u xenesa
(I1), ux cocraB, CBOWMCTBa W MOJy4CHHUE.

Xumuueckuu IKCRepumMenm:

O3HAKOMJICHHE ¢ oOpas3llamMu METAJVIOB M CIUIaBOB, HX (U3UUECKUMHU
CBOMCTBAMH, HW3y4YEHHE  pE3yJbTaTOB KOPPO3UHM METALIOB  (BO3MOIKHO
UCTOJIb30BaHUE BUIEOMATEpHATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA
KaJIblUd W HATpHUs C BOJOW (BO3MOXHO WCIOJIB30BaHUE BHUIECOMATEPHATIOB),
MCCIIEIOBAHNE CBOMCTB KECTKOW BOJIBbI, MPOLECCA TOPEHHUS XKENe3a B KHUCIOPOAE
(BO3MOXHO  HCIOJIb30BAaHWE  BHJACOMATEPHUANIOB), TPHU3HAKOB  IPOTCKAHUS



KayeCTBEHHBIX PEaKIMH Ha MOHBI: MarHUs, KaJIbIIHs, aTFOMUHHUS, IIMHKA, xene3a (1)
u xeneza (lll), menu (ll), HaGmrOMEeHUME W omMMCaHUWE MPOIECCOB OKpaAIIMBAHUA
IUTAMEHU HWOHAMHU HATPUS, Kalusd M Kaiblusd (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEP MAJIOB), UCCIIENOBaHUE aM(OTEPHBIX CBOWCTB THIIP OKCHIA ATFOMUHHS U
TUAPOKCUA LIMHKA, pELICHHE SKCIIep UMEHTAIbHBIX 3ajlad o teme «Bakuelmue
METaJLJIbl U UX COEIMHEHUS.

XuMus ¥ OKpy:Kawias cpena

BemecrBa u Marepuasibl B TMOBCEIHEBHOW KW3HHM 4YeJIOBeKa. be3omacHoe
UCIOJb30BaHKUE BEIIECTB U XUMHUYECKUX peakuuid B ObIiTy. IlepBas momoris npu
XUMHUYECKHX 0XKOTaX M OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYyKarouiell cpenbl (MpeneiabHasi TOIMyCTUMAast
KoHIeHTpanus Bemiect, nainee — [1/IK). Ponb xumuu B pelieHun 3KOJIOTHYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepUaNoOB (CTEKIO, CIUIaBbl METAJIOB, MOJHUMEPHbIE
MaTep uajbl).

Mestcnpeomemnnie ceaszu

Peanuzanuss MeXnpenMeTHbIX CBSI3€d IIPU HM3y4YEHUM XHMMHM B 9 Kiacce
OCYILECTBIISIETC 4Y€pe3 UCIOJb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAY4YHBIX
HNOHATHM, TaK W MOHATHUH, ABISIOLIMUXCS CUCTEMHBIMU [JIS OTAENbHBIX IpEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKIIA.

OOmine ecTecTBEHHO-HAYUHbIE TIOHSTHUS: HAay4YHBIM (PakT, rUmore3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilacCU(pHUKaLUsi, NEPUOJAUYHOCTb, HaOIIOJEHHE,
OKCIEPHUMEHT, MOJEIUPOBAaHUE, H3MEPEHUE, MOJENb, SBJICHHUE, MapHHUKOBBIM
3¢ deKT, TEXHOJIOTHS, MaTEP UAJTBI.

®duszuka: MaTepusi, aTOM, SIEKTP OH, P OTOH, HEUTP OH, UOH, HYKJIU]I, U30TOIIHI,
pPaauoaKTUBHOCTb, MOJIEKYJIa, DIIEKTP MUECKUN 3apsi, TP OBOTHUKH,
MOJTyIIP OBOJAHUKH, JUDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHME BEIIECTBA, ra3, pacTBOp, pacTBOPUMOCTh, KP UCTAILINYECKA S
pemérka, cruiaBbl, (U3NUECKUE BEIUYHUHBI, CIUHUIBI H3MEPEHUS, KOCMUYECKOE
P OCTP AHCTBO, TUTAHETHI, 3BE31b1, COITHIIE.

buonorus: ¢dotocunTe3, npixaHue, Ouocdepa, 3KOCHCTEMA, MUHEpaJbHbIE
ya00p eHusl, MUKP O3JIEMEHTBI, MaKpP O3JIEMEHTHI, MMTATEIIFHBIC BEIIECTRA.

['eorpadus: atmocdepa, runpocdepa, MUHEP AJIbl, TOP HbIE IOP OJ1bI, TIOJIE3HBIE
UCKOTIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA

JIMYHOCTHBLIE PE3YJIbTATBI



JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOTPAMMBI OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAlOTCA B XO0J€ OOydyeHUS XUMUU B E€IUHCTBE Y4YE€OHOU H
BOCIUTATEIILHON JEATETIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH P OCCHUCKUMH
COIIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHM, TPUHATHIMU B
oOliecTBe MpaBWIaMH M HOPMaMM TMOBEJEHUS M CIOCOOCTBYIOT IMpolieccaM
CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLMATIU3AIUN 00yYaIOUUXCsl.

JInuHOCTHBIE ~ pe3yabTaThl  OTPaXXalOT  TOTOBHOCTh  0OyuaromIuxcs
PYKOBOJCTBOBATbCSI CUCTEMOW  TMO3WTUBHBIX LEHHOCTHBIX  OpPHEHTAIM W
pacIIup eHHUE OMbITA ASATEIBHOCTH HA €€ OCHOBE, B TOM YMCIIE B YACTH:

1) naTpHOTHYECKOTO BOCIUTAHMSA:

LIEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOP UIECKOMY
U HAayyHOMY HAcCJ€AWI0, MOHUMAaHWA 3HAYEHUS XHUMHUYECKOW HAyKH B KU3HU
COBpPEMEHHOr0 00IIecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEpHOU HHpOpMalumeit o
NEPEIOBbIX JOCTHXKEHUAX W OTKPBITUSX MHUPOBOW M OTEUECTBEHHON XUMUH,
3aMHTEP €COBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpONCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCIUTAHNS:

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax M TMpaBWiIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-HUCCIENOBATEIbCKOM,  TBOPUYECKOM M JAPYrUX  BHIAX
NeSTeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JNEATENbHOCTH NpHU
BBINIOJIHEHUM  Y4Y€OHBIX, II03HABATEIbHBIX 3aJ/lad, BBINOJHEHUHM XUMHUYECKUX
HKCHEP UMEHTOB, CO3JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIUIH B MpoIiecce 3TON yueOHOM 1eaTeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ MOBEAECHHE M MOCTYNKM CBOMX TOBApHUIIEH C IO3ULMM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIENCTBUM IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS'

MHP OBO33p €HUYECKUE TMPEICTABICHUS O BEUIECTBE U XUMHUYECKOM PEaKluH,
COOTBETCTBYIOLIMUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTaBJISAIOLIUE
OCHOBY JJIsSi IOHUMAHUSI CYIIHOCTH Hay4yHOW KapTHHBI MHUpa, MpEACTaBlIeHUss 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS TNPHUPOAbI, B3aUMOCBA3SIX YEIIOBEKA C
P UP OJTHOM CPEAO, O PO XMMHUH B MO3HAHUU ITUX 3aKOHOMEP HOCTEH;

MMO3HAaBATENIbHBIE MOTHUBBI, HAIPaBJICHHbBIC HA IMOJYYEHUE HOBBIX 3HAHUU IO
XMMHH, HEOOXOAUMBIE JIsi OOBSCHEHUS HAOJIOJaeMbIX IMPOIECCOB U SIBJICHUH,
MO3HaBaTENbHON, WH(OOPMALMOHHOW M YWUTATENHCKOM KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CAaMOCTOATENbHONM paboThl C Y4YeOHBIMM TEKCTaMH, CIOpPaBOYHOMU
AUTEpaTypoOr, MOCTYNHBIMU TEXHUYECKUMHU CPEACTBAMHU  HH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYy4YEHHI0O M TO3HAaHMIO, JIO003HATEIbHOCTb, TOTOBHOCTb U
CIOCOOHOCTh K  caMoOOpa30BaHHIO, TMPOEKTHOM M  HUCCIEAOBATEIbCKOM



JeSTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIICHHOCTH W YPOBHS OOy4YeHHUS B
JlaJbHEUIIEM;

4) popMupoBaHHUs KYJbTYPbI 310POBbS:

OCO3HAaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 JKM3HMU, OCO3HAHHE IOCIEICTBHUA W
HETIPHUATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS aJKOTOJsI, HAP KOTHKOB, KypeHHs),
HEOOXOJAMMOCTH  COOJIIOACHHUS TpaBWJI O€30MacHOCTH MpU OOpallieHuu ¢
XUMUYECKHMMH BEUIECTBAMU B OBITY U PEabHOM KU3HMU;

5) Tpy10BOT0 BOCIIMTAHUSI:

UHTEpEC K MPaKTUUECKOMY HU3y4eHUIO0 Mpodeccuit U TpyJa pa3aIudHoro poja,
yBa)K€HUE K TPY/Ly U pe3yJbTaTaM TPYAOBOU e TEIbHOCTH, B TOM YHCIIE HA OCHOBE
OpUMEHEHHs]  NPEAMETHbIX  3HAHMKW 1O  XUMHUH, OCO3HAHHBIK  BBHIOOp
WHIVBUIYJIBHON TPAEKTOPUU TP OJ0JKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHemHON mpo(decCHOHATBLHON JeSTENbHOCTH W Pa3BUTHUSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aJalTUPOBATHCS B TP 0(heCCHOHATIBHOU CpENE;

6) PKOJIOrHYeCKOr0 BOCIIMTAHMS:

DKOJIOTHYECKH IIEIECO00Pa3HOe OTHOIIIEHUE K TP UP 0/1¢ KAK HCTOYHHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHHSA, IIOHMMAHUE IIEHHOCTH 3J0pPOBOTO H
0e3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nIeckoMy ¥ TICHXHYECKOMY 3J0pOBBIO, OCO3HAHHME IIEHHOCTH COOIOACHU S
np aBUJI 0€30MACHOTO TIOBEIEHHS TIPHU paboTe C BEMIECTBAMH, a TAK)KE B CUTYaIUsX,
yTPOKAIOMINX 3/T0P OBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, MOJTyYaeMble NMPU U3YUCHUU XUMUH, IS
pelleHust 3aja4, CBI3aHHBIX C OKP Y XKaIOIIeH MpupOJHOM Cpenoid, sl TOBBIIICHUS
YPOBHS  DKOJIOTMUYECKON  KyJbTypbl, OCO3HaHHMA TJOOAJbHOTO Xapakrepa
DKOJOTHYECKUX MPOOJIeM M IMyTel UX pelIeHUs IMOCPEICTBOM METOJIOB XHUMUH,
AKOJOTHUYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEILHOM,
KOMMYHUKAaTUBHOW U COLIUAJIBHOM TP aKTHKE.

METANPEAMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMeTHBIX pPeE3YJIbTATOB BBIJCISIOT 3HAYUMBIE TS
dbopMup OBaHUS MUP OBO33P CHUSI OOIIICHAYYHBIE TIOHITHS (3aKOH, TEOP Usl, TIP UHITHTI,
runore3a, (akT, cuUcreMa, TPOIECC, OIKCIEPUMEHT U APYroe.), KOTOpBIC
UCITIOJIb3YIOTCS B ©CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEAMETaxX W TO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHOU
HAyYHOW KapTHHE MHUpPa, U YHUBEpCAJIbHbIC y4ueOHbIe NeiCcTBUS (IO3HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbIe oOecmeuynBaoT (GopMHUpOoBaHHUE
TOTOBHOCTHM K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOMU
JeSITeNIbHOCTH.



Ilo3HaBaTebHBIE YHUBeEPCAJbHbIe yUeOHbIE JeliCTBUSA

ba3oBble Jiornyeckue AeMCTBUA:

YMEHHS HCHOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS TPU OCBOCHHUU
3HAHUN: PACKPBIBAaTh CMBICT XMMHYECKUX TOHSATHUN (BBIIETATh MX XapakTepHbIE
NpU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JAPYTHUMH MOHSATUSIMU), HCIOJIb30BaTh
HOHATHS JJ1s1 OOBACHEHUS] OTIENbHBIX (DAKTOB M SIBIIEHUI, BRIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KIacCUPUKAMU XUMHUYECKUX BEIIECTB W XUMHUYECKUX PeaKiui,
yCTaHABIMBATh IPUUYUHHO-CIEICTBEHHbIE CBSI3M MEXIY OOBEKTaMH HU3Yy4eHUs,
CTPOUTH JIOTUUECKUE PAacCy>KIAeHUs (MHAYKTHBHbBIC, J€IyKTUBHBIC, [0 aHAJIIOTHH),
JieNaTh BHIBOJBI M 3aKIIFOUCHUS,

YMEHHE TNPUMEHATb B TMPOLECCe IMO3HAHUS MOHATUS (IPEIMETHbIE U
METAaIlp €IMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJIENIH, UCIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBAThH MIUPOKO MPUMEHSIEMbIE B XUMHUU MOJI€IbHbBIEC TP €CTABICHUS —
XUMUYECKH 3HAK (CHMMBOJI JJ€MEHTa), XuMudeckas ¢opMmyia M ypaBHEHHE
XUMUYECKOW peaKIMd — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, ¢ yUETOM
3TUX MOJEIBHBIX TPEICTaBICHUN BBISABISTh U XapaKTepHU30BaTh CYILIECTBEHHBIEC
NPU3HAKKA U3YUYaEMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUYECKHUX P EaKIIUi,
BBIABJISITh  OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHbIE  CBA3U WU
P OTUBOPEUHS B U3yUaEMBIX MpOIeccax U SIBICHUSX.

Bba3oBble ncciienoBaTe/ibCKue 1eiiCTBUS

yMEHHE HCMOJb30BaTh IMOCTABJIEHHbIE BOMPOCH B KAaYECTBE WHCTPYMEHTa
MO3HaHMSI, a TAKKE B KAUECTBE OCHOBBI JIJI1 JOP MUP OBAHUS TUIIOTE3BI 110 MPOBEPKE
NP aBWJILHOCTHU BBICKA3bIBAEMBIX CYKJI€HUI;

npuoOpeTeHre OMbITa MO IUIAaHUPOBAHUIO, OPTaHU3ALMU U IPOBEIECHUIO
YYEHHMYECKUX OJKCIEpUMEHTOB, YMEHHE HaOIoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOATEIBHO IPOTHO3UPOBATH €ro pe3yibTar, POopMyIHUpoBaTh 000OIIECHHS U
BBIBOJIBI IO pE3YJIbTATaM MNP OBEIEHHOTO OIbITA, UCCAECAOBAHUS, COCTABIATh OTUET
0 TP OJIENIaHHOM paboTe.

Pa6ora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HH(OPMAIUIO
pa3JIMYHBIX BUIOB U (POPM TP €ACTABICHHS, MOTYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHUsS, CIPaBOYHbBIC
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OIICHUBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYI0 MHGPOP MalIHIO;

yMEHHE NPHUMEHATh pa3IMuHble METOAbl U 3alpoOChl MPHU MOUCKE U OTOOpE
uHpOpMallMd M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIs BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1au OMNpeNelEHHOr0 THIMA, IPUOOpPETEHUE OMbITa B
00JIaCT  UCMOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
OBJIaJIeHUE KyJIbTyPOU aKTUBHOTO UCHOJb30BAHUS Pa3IUUYHBIX TOMCKOBBIX CUCTEM,



CaMOCTOATEIBHO BBIOMpATh ONTHUMAIbHYIO (POpMy MHpeAcTaBieHus HHGOPMALUHU U
WUIIOCTPUPOBATh pEUIaeMble 3aJadd HECIOXKHBIMM CXEMaMH, JHarpaMMaMy,
npyrumu popmMamu rpaduku U UX KOMOMHALUSAMU;

yMEHME UCMNOJb30BaTh M AaHAJW3UpOBAaTh B Mpolecce YuyeOHOU U
UCCIIE0BATENILCKON /1eATeIbHOCTH MH(POPMALMIO O BIMSHUM TP OMBILIJIEHHOCTH,
CENbCKOTO XO35MCTBA W TPAHCIOPTA HA COCTOSTHUE OKPYXKAIOWIEH MpUPOJHON
Cpepbl.

KoMMyHuKkaTUBHBbIE YHUBEpPCcaJbHble yueOHbIe 1eiiCTBUS:

YMEHHUS 3aJ1aBaTh BOMPOCHI (B X0/1€ AMANOra U (Un) TUCKYCCHH) TIO CYyIIECTBY
oOcyxnaeMoil TeMbl, (OpMyJIUpPOBaTH CBOM MPEIIOKEHHS OTHOCHTEIbHO
BBITIOJIHEHUSI TP €IJI0KEHHOW 3a/1a4H;

YyMEHHUS  TPEACTaBJIsATH  MOJYUYEHHbIE  pe3yJbTaThl  MO3HABATEIbHOU
JEeSITETbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JefaTh Ipe3eHTaluIo
pe3yJIbTaTOB BBIMOJHEHUS XMMHUYECKOIO JKCIepUMeHTa (J1abopaTOpPHOTO OIbITA,
1a00paTOpHOI pabOTHI IO UCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUSI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOU
NO3HABATEIbHOM W MCCIENOBATEIbCKOW  ACATEIbHOCTH  NPU  pEIICHUHU
BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yué€ra OOLIMX HMHTEPECOB U COIIACOBAHUSA
o3I (00CyXaAeHUs,, 0OMEH MHEHUSIMH, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX  J€HCTBMI, ONpEIECICHUE KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOW paOOThI U AP yTHE).

PeryisiTuBHbIEe YHHBepcaJibHble YUeOHbIe JeiCTBHUS:

YMEHHE CaMOCTOSITEIbHO ONpeEAENsiTh LEeNU ACSITeTbHOCTH, ILJIAaHUPOBATh,
OCYUIECTBIISITh, KOHTPOJMPOBATh U NPU HEOOXOJIUMOCTU KOPPEKTHPOBATh CBOIO
JesITeNIbHOCTh, BHIOUpaTh Hanbomee d3PPEeKTUBHBIE CIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATENIbHBIX 3a7a4, CAMOCTOSATEIbHO COCTaBIISITh WM KOPPEKTHPOBATH
NP EVIOKEHHBIM  aJITOPUTM JIEUCTBUM TMPU BBINIOJHEHUU 3aJlaHuil ¢ y4ETOM
NOJIyYeHHUs HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PpeakUusX,
OLICHWBATh COOTBETCTBHE IIOJYYEHHOTO pe€3yJibTaTa 3asBJICHHON LEIH, yMEHUE
UCIOJIb30BaTh U AaHAJTU3UPOBATh KOHTEKCTHI, IpEAJIaraéMble B YCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOEHUIO 0053aTENbHOIO
COJIepIKaHMsl, YCTAaHOBJIEHHOIO JaHHOW (enepanbHO paboueld mporpaMmoil,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIMMMHUCSH HAy4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI
NeucTBuM, crenuduyeckue id  OpeaMeTHou  obmacth  «XuUMUS», BUJIBI
NEeITEIbHOCTH O  TOJIYYEHUI0O  HOBOTO  3HAHHUSA, €ro  HMHTEpIIpEeTallu,
npeoOpa3z0BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CHUTYalIUsX.

K koHy oOyuenus B 8 ky1acce npenMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTpakaTh ¢(hOpMHUPOBAHHOCTh Y OOyYaIOIINXCS YMEHUM:



pPacKpbIBaThb CMbBIC OCHOBHBIX XMMHYECKMX TOHSTHUH: aToM, MOJEKyJa,
XUMUYECKHM DJIEMEHT, MNPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh
(olHOpOAHAS M HEOJAHOPOJIHAS), BAJIEHTHOCTh, OTHOCHUTEIbHAsI aTOMHAas U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJISIpHAas macca,
MaccoBas J0JIsl XUMUYECKOT0 AJIEMEHTa B COCAMHEHUH, MOJISPHBIA 00BEM,
OKCHJl, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULIATENbHOCTh, CTEHEHb
OKHUCIICHUSI, XMMHYECKas peakius, KilacCUpHUKALUs peakuuil: peakuuu
COCIMHEHUSI, pEAKIUU PA3JIOKEHUS, PEAKUUHA 3aMEIICHMs, P EaKIUu
oOMeHa, 2K30- U SHIOTEpMHUYECKHUE DEaKIMH, TEIUIOBOM 2PQEeKT peakiuu,
AJIPO aTOMa, AJIEKTPOHHBIN CIION aTOMa, aTOMHasi Op OUTaJb, paJInyC aToMa,
XUMHUYECKasi CBSA3b, MOJSPHAS U HEMOJISIpHAsI KOBaJEHTHAsI CBSA3b, HOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pAacTBOp, MaccoBas JOJIsI BEUIECTBA
(mpoueHTHasi KOHILIEHTpalusi) B pacTBOpeE;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMMHUYECKHX MOHITHH U
P UMEHSTh 3TU TIOHATUS TIPU OMMCAHUM BEIIECTB U UX TP €BP All[CHHIA;
WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJISI COCTaBJeHUS (PopMyn
BEILIECTB M YPABHEHHN XUMUYECKUX P EAKIIU;

O eNENsATh BaJEHTHOCTb ATOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENIEHb  OKHUCJIEHHMsSI  DJIIEMEHTOB B OMHApPHBIX  COEJUHEHHSX,
NP HUHAJIEKHOCTh BEIIECTB K OMNpENelEHHOMY KIIAcCy COEIUHEHHHA I10
dbopmynaM, BHUJ XUMHUYECKOM CBA3M (KOBAJICHTHAass W HOHHAas) B
HEOPTAaHUYECKUX COCIUHEHUSX;

packpbeiBath cMbicn [lepumomnueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IOHMMAHUE MEPHUOJNYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJIokeHua B llepuoanueckoi cucreme,
3aKOHOB COXpPAaHEHHUsI MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIpHOTO YUY€HUs, 3aKOHAa ABOTaJipo;

OTMKCHIBATh M XapakTepu3oBaTh TaOnuuHyr ¢opmy Ilepuoguueckoit
CUCTEMBl ~ XMMHMUYECKMX JJEMEHTOB: pa3jiMuyaTh TMOHATUA  «TJIaBHAs
noarpynmna (A-rpynma)» u «nob6ounas noarpymmna (b-rpynma)», mansie u
OOJIBIINE TEPHOJbI, COOTHOCUTh OO0O3HAYCHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucremMa XuMuyeckux oanementoB J[. .
MenpeneeBa» € YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij siApa, 001iee Yucio 3J1eKTP OHOB U
pacrnpeneneHue ux Mo 3JEKTP OHHBIM CIO0SIM);

KJIacCUUIIMPOBATh XUMHUYECKHE AJIEMEHThl, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHCAy M COCTaBy YYACTBYIOUIMX B peaKlUu
BEIIECTB, IO TEIIOBOMY 3PQEKTY);



XapaxkTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHYECKHE CBOMCTBA BEIIECCTB
pa3IUYHBIX KJIACCOB, MOATBEPIKIasi ONMUCAHUE MPHUMEPaMU MOJIEKYJISIP HbIX
YPaBHEHHH COOTBETCTBYIOIUX XUMHUYECKUX P EAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XHUMHUYECKMX NpeBpalleHUi B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIp HYIO MacChl BEIECTB,
MacCOBYIO JOJIKO XHUMHUYECKOTO »3JeMeHTa Mo QopMyse COEIHHEHHS,
MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, TP OBOJUTH PACUETHI IO yPABHEHHUIO
XUMUYECKOU P ECAKIUY;

P UMEHITh OCHOBHBIE OTEP AIMU MBICIUTEIbHON AESITENbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O0O0OIIeHne, CHCTeMaTH3aluio, KiacCuPHKAIIHIO,
BBISIBJICHUE NP UYUHHO-CIEACTBEHHBIX CBSI3€M — JJIsl M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHMYECKHX PEAKUUW, €eCTECTBEHHO-HAY4YHbIE METOJ bl
MO3HaHUA — HaOJIIOJEHUE, W3MEPEHUEe, MOJEIUPOBAHUE, HKCIEPUMEHT
(peanbHbBIA U MBICIECHHBIN);

CJIeIOBaTh Mp aBUJIaM MMOJIb30BAHUS XUMUYECKOU TTOCY10M U 1abOp aTOPHBIM
obopyJoBaHMEM, a TaKXke IMpaBWwiIaM oOOpalleHus C BeIIeCTBAMH B
COOTBETCTBMM C HHCTPYKUUSIMH TIO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OTIBITOB IO MOJTYyYEHHUIO U COOUPaHUIO ra3000p a3HbIX BEIECTB
(BoopoJa M KHCIOpPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpeneaEéHHOM
MAacCCOBOM JOJIEM PacTBOPEHHOTO BENIECTBA, IUIAHWPOBATh W IPOBOJHUTH
XUMUYECKHE HKCIEPHUMEHThl IO pPacrno3HaBaHUIO PACTBOPOB IIEI0YeH U
KHCJIOT C TMOMOIIbIO UHIUKATOPOB (JIakMyc, (heHOoJIPTallenH, METHUIOpaHK

U IpYyrue).

K xoHiy oOyuenus B 9 kijiacce mpeaMeTHbIe pe3yJbTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTpaXkaTh ¢(hOpMHUPOBAHHOCTh Y OOyUYaIOIINXCS YMEHUI:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKMX MOHATUNA: XUMHUYECKUUN
IEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AaHWOH, IPOCTOE BEIECTBO,
CIIO)KHO€ BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb, CTCIIECHb
OKHCJICHHUS, XUMHUYECKasi peaKiysi, XMMUYEeCKasl CBS3b, TEINIOBOM 3(PQeKT
peakuuu,  MOJb, MOJISIDHBIA  00BEM,  pacrBOp,  BJIEKTPOJUTHI,
HEDJIEKTP OJIUTHI, JJIEKTPOJUTAYECKAsT JUCCOLMALMSA, PEaKIUUM HOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKOE€ paBHOBecHEe, OOpaTUMble U
HEOOpaTUMBbIE pPEAKUUH, OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE P EaKIIHH,
OKHCIIUTENIb, BOCCTAHOBUTEIIb, OKHCJIEHUE W BOCCTAHOBIIEHHE, aJIJIOTP OMMS,
aM(}oTepHOCTb, XAMHYECKast CBSI3b (koBaJIeHTHas, MOHHAs,
METaJINYECKast), Kp UCTATINYECKas p eIIETKA, KOPP 031l METAJLIIOB, CILIABHI,



CKOPOCTb XMMHYECKON peakuuu, NpeAebHO JOMyCTUMasi KOHIEHTpalUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMMHUYECKHX TOHITHH U
MPUMEHSTh 3TU TOHSATHUS TIPU OMMCAHUM BEIIECTB U WX TP EBP alllCHUI;
UCMOJIb30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJISI COCTaBlieHus (opmyl
BEIIECTB W YPAaBHECHUM XMUMUYECKUX P CAKIINM;

ONpeAeNATh BaJEHTHOCTh U CTENEHb OKUCIEHHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
omnpenenéHHOMY KilacCy COeAuHeHUd 1o (opmyliam, BUI XHUMHUYECKO M
CBsI3M  (KOBaJICHTHAs, WOHHAsA, METAJNINYeCKas) B HEOPTAaHUYECKUX
COCJIMHEHUSAX, 3apsi] MOHA MO0 XUMHUYECKOU (opmylie, XxapakTep cpeasl B
BOJIHBIX PaCTBOpax HEOPTAHUYECKUX COEAMHEHUM, THM KpPHUCTAJIIMYECKO U
PEIETKN KOHKP €THOTO BEILIECTBA;

packpbeiBaTh cMmbich llepuoamueckoro 3axkona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIMUCHIBATH W XapaKTepHU30BaTh
TabnuuHyto (opmy Ileproanyeckoil cUCTEMbl XUMHUYECKHX 3JIE€MEHTOB:
pa3inyaTth MOHATUS «IJIaBHas mnoAarpymmna (A-rpynma)y M «ImoOo4YHas
noarpynmna (b-rpynma)», manaeie U OOJbIINE TEPUOJBI, COOTHOCHUTH
0003HauY€HUs1, KOTOPbI€ UMEIOTCS B IEP MOAUYECKON TaOIHIIE, C YUCTOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia siapa, oOllee YHCIO0 AJIEKTPOHOB U paclpeneieHue Hx 1o
AJIEKTP OHHBIM CIIOSIM), OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B Tpefelax MallbIX MEepHOJIOB U
IJIABHBIX MOJATPYMH C YYETOM CTP OCHUS UX ATOMOB;

KJIacCuUIMPOBATh XUMHUYECKHE AJIEMEHThl, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuud (M0 YUCITYy M COCTaBYy Y4YAaCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHUIO CTENeHEeH OKHCIeHUs
XUMUYECKUX 3JIEMEHTOB);

XapaxkTepu30BaTh (OMUCHIBATH) OOLIME U CHEHUPUUECKHE XHUMHUYECKHE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXk Aasi ONUCAHHE
npUMEpaMu MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUAX P CaKIIN;

COCTaBNATh YPABHEHHUS AJIEKTPOJUTHYECKON  JIUCCOLMALMU  KHUCIOT,
LIEJI0YEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHMs peaKlMid, TMOATBEPKIAIOMINX CYIIECTBOBaAHHE
TEHETUYECKOW CBSI3M MEXIy BEIIECTBAMH Pa3JIUYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX P EaKIIHiA
MOCP EICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3THX peaKUu;



e TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOYXHOCTH TIPOTEKAaHUS XWMHUYECKHX TMPEBPAIICHUNA B Pa3TUIHBIX
YCIIOBUSIX;

e BBIUYHCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIKO XHMHUYECKOTO »3JeMeHTa Mo QopMyse COeIUHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, TP OBOJAUTH PACUETHI 10 YPaBHEHUIO
XUMUYECKOU P ECAKIUY;

e COOMIOATH MpaBUiIa MOJTH30BAHUA XUMUYECKON MOCYI0H 1 1abOpaTOPHBIM
obopynoBaHMEM, a TaKXke TMpaBwia oOpalieHuss C BeleCTBaMU B
COOTBETCTBMM C HUHCTPYKUUSMU TIO BBINOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJTYYEHUIO U COOMP aHUIO Ta3000p a3HBIX BEIIECTB
(aMMuaka u yTJIEKUCIOTO ras3a);

e TMPOBOJUTH PEAKIUH, MTOITBEP KIAIOIINE KaUECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OpOMHUI-, HOIHI-,
kapOoHat-, docdar-, CwIHKaAT-, Cyab(aT-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M WOHBI HM3YyYCHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTAHUYECKHUX BEIECTB;

e TMPUMEHITh OCHOBHBIC OTICp AU MBICTUTEIIBHOW NEATeTLHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATU3aLIMIO, BBISIBJICHHE P MUYUHHO -
CJIEICTBEHHBIX CBA3€W — NJIS U3yUYEHUs] CBOWCTB BEIIECTB M XMMHUYECKHX
peaKiuii, ecTeCTBEHHO-HayuHble€ METOJbl TO03HAaHUA — HaOJoIeHue,
U3Mep eHUe, MOJICINP OBaHKE, SKCIIEP UMEHT (P eabHbII 1 MBICICHHBIN).

®opMbI yueTra padoyeid NporpaMMbl BOCIIUTAHUS

Nen/m | HammenoBanwue tembl /ydeOnoro | Kom-Bo | Yuer paboueii mporpaMMbl BOCTIUTAHHUS

Monyns (pas3zaena) 4acoB
8 KIIACC

1 Paznen 1. IlepBoHadanbHbIE 20 Bocrnmranue yOeXKIEHHOCTH B
XHUMHYICCKHC IIOHATHA [I03HABAEMOCTU  SIBJICHUM  IIPUPOIPL
o) Paznen 2. BaskHeiimme 30 yBaXXEHUA K TPOIECCY TBOPUYECTBA B
[p€1CTaBUTE N HEOPraHHYE CKIX 0071aCTH TEOPETHUUECKUX U MPUKIATHBIX
BEIIECTB WCCIIEIOBAaHUN B XUMHH, (POpMUpPOBaHHES
N MHPOBO33pPEHUS, COOTBETCTBYIOIIIETO

3 Paznen 3. [lepuoanueckuit 18

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.
Pa3Butne wmoTHBaLMM K OOYYCHHIO H
ITO3HAHHUIO, cnocoOHocTelH K
CaMOKOHTPOJIIO W CaMOBOCIHHUTAHHIO Ha
OCHOBE YCBOCHHS OOIIIEUYETOBEYECKUX
EHHOCTEMU.

3akoH U [lepuoanueckas
CUCTEMA XUMHNUYCCKUX DJICMCHTOB
. . Menneneesa. Ctpoenue
aTOMOB. XUMHYECKasl CBS3b.
OKHCIIUTEIILHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

9 KIIACC




Pa3nen 1. Bemectso u 17 Pa3BuTne T10O3HAaBaTENIbHBIX HWHTEPECOB,
XUMUYECKUE PeaKIun HMHTEJIIEKTY AJIbHBIX 5 TBOPYECKUX
p ) H Y crocoOHoCTe| 00yJaroIuxcsl,
. MCT: bl 1 UX
asaena CMeTaILI OTBCTCTBCHHOTO OTHOIICHUA K CBOQMy
COCIMHEHUS
3JI0POBBIO U TOTPEOHOCTH B 3JI0POBOM
Pa3nen 3. MeTtasisl 1 ux 20 o0pase KU3HH.
COEIUHEHUS
6 @®opMUpOBaHHE Yy HUX CO3HATEJLHOTO

Pasnen 4. Xumusa u
OKpYyKarolas cpeaa

OTHOIIEHUS K CaMOOOpa3OBaHHIO U
HETNPEPHIBHOMY, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3J0pPOBbI0 H
MOTPEeOHOCTH B 3I0POBOM 00pa3e KU3HH.
@OpMHUpPOBAaHME YMEHUHM UM  HABBIKOB
pa3yMHOro MIPUPOIOTOIH30BAHMS,
pa3BUTHE  DKOJOTHYECKOW  KyJIbTYpBI
npuoOpeTeHre ombiTa  OOIIECTBEHHO-
MOJIE3HOM 3KOJIOTUYECKOU 1€ATEIbHOCTH.




TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
Koan4vecTBo 4yacos
Ne HanmeHoBaHue pa3iesioB u JdaexkTpoHHbIe (LM poBbIe)
KoHnTpoJibHbIE IIpakTnyeckne
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI
Pasznen 1. IlepeoHayanbHble XHMHYECKHE MOHATHSA
Xumust — BaxkHast 00J1acTh
11 €CTeCTBO3HAHUS U 5 2 bubnunotexa [JOK
' MPAKTUYECKOU I€ATENBHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
19 BemiectBa 1 xuMHuyeckue 15 1 bu6aunoreka [IOK
' peaxiuu https://m.edso00.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxxHelilmme npeacTaBuTeId HEOPraHMYeCKUX BelllecTB
51 Boznyx. Kucnopon. [lonstue 6 bu6rmnorexa [IOK
' 00 okcumax https://m.edsoo0.ru/7f41837c¢
59 Bonopon.Ilonsitue o kucinorax 8 1 butmmoTtexa [JOK
' H COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonstue 06 5 1 1 bubnuorexa [IOK
' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI bu6aunoreka [IOK
2.4 . 11 1 1
HEOPTAaHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3znen 3. llepuoauvecknii 3axkoH u [lepnoanyeckas cucrema xumnieckux iemMeHToB /[. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas cBsizb. OKNCIUTENbHO-BOCCTAHOBUTE/IbHbIEC PeaKIUN



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

[lepnoanueckuii 3aKoH U

31 [lepuoanueckas cucteMa 2 bubnauotexa [IOK
' XUMHYECKHUX snemMeHToB /Jl. M. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMH4decKast CBI3b.
3.2 OKUCIUTENBHO- 8 Brbmuorexa [TOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHbBIE PEAKIIUU
butmmoTtexa [JOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubmuorexa TIOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KosnuecTBo yacos JJIeKTPOHHbBIE
HaumeHoBaHUe pa3/iesioB U TeEM (mudpoBbIe)
Ne i/ Kontpoabhbie | IIpakTHueckue
NporpaMMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. BemecTBo M XUMHYeCKHE peaKIIUN
[ToBTOpeHue u yriyoieHue 3HaHUN bubnunoreka [JOK
1.1 5 1 ,
OCHOBHBIX pa3/ieIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubnunoteka [JOK
1.2 . 4
peakuuit https://m.edsoo.ru/7f41a636
DNEKTPOJUTUYECKAS TUCCOLMALIUS. bubmmoteka [JOK
1.3 8 1 1
XVMHUYECKHE pEAKLIMH B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HemeTaJlJibl M MX CO€IUHEHUS
51 OO01mast xapaKTepuCTUKa XUMUIECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-Tpynmsl ["anorenst https://m.edsoo.ru/7f41a636
OOmras XapakTepUCTHKA XUMHYECKIX
2.2 BJICMeHTOIf VIAi nnbl. Cepa u eé 6 bubmorexa [OK
' py - P https://m.edsoo.ru/7f41a636
COEJIUHEHUS
OO01mast XxapakTepUCTUKAa XUMUYECKHUX
2.3 aneMeHToB VA-rpymisl. A30T, pocdop u ux 7 1 bubsmorexa [OK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCJIUHEHUS
OO01mast xapaKTepuCTUKa XUMUYECKUX
2.4 anemeHnToB |VA-rpynnsl. Yriuepon u 8 1 2 Bubsmotexa TIOK
' . Py ’ PO https://m.edso0.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no paszueny 25



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

Paznena 3. MeTa/LJIbI M UX COCIMHEHUSA

. bubnunoteka [JOK
31 Obmwe cBoiicTBa MeTaII0B 4 https://m.edsoo.ru/7f41a636
. bu6aunoreka [IOK
3.2 Baxxuelinme MeTajibl 1 UX COE€IUHEHUS 16 https://m.eds00.ru/7f41a636
Hroro no paszneny 20
Pa3znen 4. XuMus u okpy:kamias cpeaa
41 B 3 bubnuoreka [JOK
. eIIeCTBA U MaTCPHAIIBI B )KU3HU YCITOBEKA httos://m.edsoo.ru/7f41a636
Hroro no pasueny 3
Pe3epBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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