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MOSCHUTEJBbHASA 3AIINCKA

[TporpaMmMa o XxuMHUu Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTaBIICHA HA
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00Opa30oBaTelbHON MpOrpaMMbl
OCHOBHOTO 00111ero 00pazoBanus, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHON paboueil mporpaMMbl BOCIIUTAHUSA M ¢ YYETOM KOHIICHIMHU MPENoaaBaHus
yueOHOrO mpenMera «XuMHUS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no XxumMuM 1aéT IMpeICTaBICHUE O LENAX, 00IIel cTpaTreruu o0y4eHus,
BOCIIUTAHUS U PA3BUTHs O0YYAIOIMIUXCS CPEACTBAMH y4eOHOTO TIPEeIMETa, yCTaHABINBACT
00s13aTeNTbHOE TPEIMETHOE COJEp)KAaHUE, MPEIyCMAaTPUBAET paACHpPEIEICHUe €ro 1o
KJIaccaM M CTPYKTYpUPOBAHUE IO pasjiesiaM U TeMaM IPOrpaMMbl IO XUMHUU, OTIPEIeIsieT
KOJTMYCCTBEHHBIC W KAYCCTBECHHBIC XapaKTEPUCTUKH COACPKAHUSA, PEKOMECHIYEMYIO
MOCJIEIOBATEILHOCTh U3YYCHUSI XUMUU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Y4yeOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydJarommxcs,
OTIpe/IeNIsIeT BO3MOXKHOCTH TIpeaMeTa Jis peanu3aluu TpeOOBaHWU K pe3yiabTaTam
OCBOEHHUSI OCHOBHOH 0O0pa3oBaTelbHON NporpaMMbl Ha YpOBHE OCHOBHOIO OOLIETo
oOpa3oBaHus, a TaKke TpeOOBaHUN K pe3ysibTaraM OOy4YeHHUsS XMMHUHM Ha YpOBHE IIeJIeH
M3y4eHUsI TIpeIMeTa W OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIBHOW JEATEIHLHOCTH
00y4JaroIIerocs 1Mo OCBOSHUIO Y4eOHOT'O COJICPKAHUS.

3HaHWE XHMHHM CIIY)KUT OCHOBOW Uil  ()OPMHPOBAaHUS  MHPOBO33PCHHSI
0oOy4Jaromierocsi, €ro MpeACTaBICHU O MaTEepHAIbHOM €IWHCTBE MHpPA, BAXKHYIO POJb
UTPAOT GOpMUPYEMbIC XUMHUEH TPEICTABICHUS O B3aWMMOIIPEBPAIICHHUSIX SHEPTHHA U 00
ABOJIIOIIMU BEUIECTB B MPUPOAE, O MyTSIX pelIieHUs T00agbHBIX MPoOIeM YCTOWYHMBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, JHEPIETUYECKOM, IHILIEBOM U SKOJIOTHYECKOU
0€301acHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaju3aliil BO3MOXKHOCTEU UIsi caMOpa3BUTHS U (OPMUPOBAHUSA

KyJbTYPBI TUYHOCTH, €€ 001IeH U GYHKIMOHATBHOU IPAMOTHOCTH;



BHOCHUT BKJIaJ B (OpMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOyyarommxcs, HAaBBIKOB 150. CaMOCTOSITEITbHOM yaeOHOM JIEATEITBbHOCTH,
AKCIIEPUMEHTAJIHBIX M UCCIICIOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX KaK B ITOBCEIHEBHON
KU3HH, TaK U B MPOGECCUOHATHHON eATEeITHLHOCTH,

3HAKOMHUT CO CHEIU(PUKON HAYYHOT'O MBIIIJICHUS, 3aKJI1abIBAET OCHOBBI 1I€JIOCTHOTO
B3MISila HAa €IWHCTBO TIPUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM JTallOM B
(hOpMHUPOBAHNH €CTECTBEHHO--HAYYHOH TPAMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K OPUPOJIE, K YEJIOBEKY, BHOCUT CBOWM BKJIaJl B JKOJIOTHYECKOE OOpa3oBaHUE
o0yyarommxcs.

JlaHHBIe HampaBjieHUS B OOYYEHHM XHMHH OOCCIEUYMBAIOTCA CHeru(uKon
COJIepKaHusl y4eOHOro MpeIMeTa, KOTOPhIA SBISETCSA MEIaroru4ecku aJanTUPOBAHHBIM
OTpaKeHHEM 0a30BOM HAYKH XMMHUHU Ha OTIPEACIEHHOM dTare e€ pa3BUTHA.

Kypc XxumMun Ha ypoBHE OCHOBHOrO OOIIEro oOpa30BaHHS OPHUECHTHPOBAH Ha
OCBOCHHE OOy4YarOUMMHCS CHUCTEMbl TMEPBOHAYAIBHBIX TMOHSITUH XUMHUHM, OCHOB
HEOPTaHWYECKOM XMMHUHU W HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX ITOHSATHM OPraHHUYECKOU
XUMHH.

CtpykTypa colepKaHus IIporpaMMbl 10 XUMHUHU C(HOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 NoaxoJa K e€ uzyuenuto. CoaepxaHue CKIaJAbIBACTCS U3 CUCTEMbI MIOHITUH O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH 0 XUMUYECKON peakiuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPraHU30BaHbI [0 IPUHLIMITY MTOCIECIOBATEILHOIO PA3BUTHS 3HAHUMN
Ha OCHOBE T€OPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— TIPEJICTABIICHUN 00 AJIEKTPOIUTUIECKON TUCCOIUAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSI pACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKU MTOTYUYECHHBIX U

OCMBICJICHHBIX (I)aKTOB, Pa3BUBAIOTCA IMOCIACAOBATCIBHO OT OJHOI'O YpOBHS K APYromy,



BBIMIONHAS  (PYHKIMHM OOBSICHEHHS M TPOTHO3MPOBAHHS CBOMCTB, CTPOCHHS U
BO3MOYKHOCTEHN MPAaKTUYECKOr0 MPUMEHEHHSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHHE POrpaMMBbl IO XMMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABIECHUS O
XUMHAYECKON COCTABJIAIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOW NPUPOABL,
LEHHOCTHOT'O OTHOILLIEHHUs K HAyYHOMY 3HAaHUIO U METOJaM IIO3HAaHMs B Hayke. M3yueHue
XUMHMH IPOUCXOAUT C MPUBJICUECHUEM 3HAHUM U3 paHEe U3yUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bruomnorus. 5—7 knacce» n «®dusuka. 7 Knacey.

[Tpy n3ydeHMM XUMHUHM NPOUCXOAUT (OPMUPOBAHHWE 3HAHUNA OCHOB XMMHUYECKOU
HAayKl Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON AESATENbHOCTU
YeJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphI. 3a/1aya y4eOHOro npeaMera
COCTOMT B ()OPMHUPOBAHUU CHUCTEMBl XMMHUYECKHMX 3HAHUH — BaKHEWIIUX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  IOJOKEHUW, JOCTYNHBIX  OOO0OIIEeHHUN
MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HAayKd, B MPHUOOIIEHMH K HAay4YHbIM METOJaM
MO3HAHUS NIPU U3yUYEHUH BELIECTB U XUMHUECKUX peakiuil, B GOpMUPOBAHUM U Pa3BUTHU
MO3HABATENIbHBIX YMEHUH M HMX NPUMEHEHHH B Y4YEOHO-IIO3HABATEIbHOW M y4eOHO-
HCCIIEIOBATENIbCKOM  IEATENbHOCTH, OCBOEHUHU TMpaBWil O€30MacCHOTO OOpalieHus C
BEILIECTBAMH B MOBCETHEBHOM JKU3HMU.

[Ipy wW3yyeHHMM XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE 11, KakK:

—  (opmupoBaHHEe  HMHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY  MPHUHATHIO  PELICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HANpaBJICHHOCTh O0YYEHHUS HA CHCTEMaTHYeCKOe MPHOOUIEHUE O0YyYaroluxcs K
CaMOCTOSATEJIbHOM TO3HABATEJIbHOM JESATENbHOCTH, HAy4YHbIM METOJAM ITO3HAHWS,
(bopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecreueHne yCIOBHM, CIIOCOOCTBYIONINX MPUOOPETEHNIO 00yUJaIOIIUMICS OTIhITa
pa3HOOOpa3HOM NEATENbHOCTH, TMO3HAHHMS W CAaMOMNO3HAHMSI, KIIIOYEBBIX HABBIKOB
(krOYEBBIX KOMIETEHIIMI), UMEIOLUX YHHUBEPCAIBHOE 3HAUEHUE Ul Pa3JIMYHBIX BHUJOB

ACATCIBbHOCTH,



— dopmupoBanue o0mel GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH,
B TOM YHCJIC YMEHUU OOBSICHATH U OIICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, UCTIOIb3YS
3HAHUSA U OIIBIT, MOJYYEHHbIE NPU HU3YYEHUU XUMHH, MPUMEHATHh WX NPU PELICHUU
po0JieM B TOBCETHEBHOM )XU3HU U TPYAOBOM IEATEILHOCTH;

— (¢dopMHpoBaHUE y OOYYaAIOMIMUXCA TYMAHHUCTHUECKUX OTHOIIEHUW, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAaHUW JJi1 BBIPAOOTKM HKOJOTHYECKH 1eJ1eco00pa3Horo
MOBEJICHUSI B OBITY U TPYJIOBOM JESATEIBHOCTH B ILIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPY’KaroIIEH IPUPOTHOU CPEIBI;

— pa3BUTUE MOTHBAIMM K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHHSI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEUIIIET0 00yUYEHUSI.

OOmiee 4KCIIO YacoB, OTBEAECHHBIX ISl U3YUYCHHUST XMMUU HAa YPOBHE OCHOBHOTO
oO1ero oopasoBaHusi, coctaBisieT 136 4yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEl0), B

9 kacce — 68 yacoB (2 Jaca B HEJICIIO).

COAEPKAHUE YYEBHOI'O ITPEIMETA

8 KIIACC

IlepBoHaya/ibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEIOBEKAa. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe coctosinue BemiecTs. [lonstue o
MeTOJIaX Mo3HaHus B XuMuM. YucTeie BemecTBa U cmecu. CriocoObl pa3/ieieHus cMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
IIpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢dopmyrna. BaleHTHOCTH aTOMOB XWMHUYECKHX OJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemecTB. OTHocuTenbHas aTomMHas wacca. OTHOCHUTENbHas

MOJICKYJISIpHasa Macca. MaccoBas J0JI1 XUMHUYCCKOI'0O 3JICMCHTA B COCAMHCHHUH.



KommuecTBo BemectBa. Moiib. Mossipaast macca. B3auMoCBs3b KOJIMYECTBA, MACCHI
U 4YHUCla CTPYKTYpPHBIX €AWHMI] BemecTBa. Pacu€Tel mo QopmyraM XUMHYECKHX
COEIMHEHUM.

duznyeckre U XUMHYECKHUE SBJICHHS. XUMHUUYECKas peaklys U €€ Npru3HaKku. 3aKOH
COXpaHEHUs Macchl BeHIECTB. XHMHUYECKUEe ypaBHeHHUs. Kiaccudukaruss XUMHUYECKHX
peakuuii (CoeIMHEHMs, pa3JIoKEeHUs, 3aMelleHUs], 0OOMEHaA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKOW IOCYAOW, NIpaBWjIaMu paboOThl B JIabopaTOpuUu MU
npuéMaMu oOpalleHuss ¢ JIaDOpaTOPHBIM O00OPYJIOBaHHWEM, H3YyYE€HHWE M OIMCaHUE
(u3nyeckux CBOMCTB OOpa3IlOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE (PU3NUECKUX
(ru1aBlieHHE BOCKa, TastHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE, KUTIEHWE W KOHJEHCAIUs
BOAbI) W XUMHUYECKUX (TOpEeHHE CBE€YM, NPOKAIMBAHUE MEAHOW IPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOH) SIBICHUN, HAOJIOJEHUE M OIMCAaHUE IPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakiui (pa3lioxKEHUE caxapa, B3aUMOAECHCTBHE CEpPHOU
KHCIIOTBl C XJOpUAOM Oapusi, pasznoxeHue ruapokcuga meau (1) mpu warpeBanuw,
B3auMoJeiicTBue xeneza ¢ pactBopoM coiu menu (Il), uzyuenue crnocoboB paszaeneHus
CMeced: C T[OMOIIbI0 MAarHuTa, (QUIbTPOBAHWE, BBIMAPUBAHHUE, AUCTHILISALUA,
xpomatorpadus, MpOBEIECHUE OYUCTKUM MOBAaPEHHOM COJM, HAONIOJEHHWE U OINHCAaHUE
pE3yNbTaTOB MPOBEJICHUS OIbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl,
co3JaHue MoJieiell MoJIeKy (IIapOCTEPKHEBBIX).

BaxxHelne npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cmech ra3zoB. CocrtaB Bo3ayxa. Kucmoponm — smeMeHT W mpocroe
BelecTBo. HaxokneHue kuciiopoja B Npupoje, PU3NYECKUe U XMMHUYECKHE CBOMCTBA
(peakmuu ropenwsi). Okcunapl. [Ipumenenne kucnoponaa. CriocoObl MOTyYEHUS KUCIOPOIa
B jaboparopuu M MpoMbINUIEHHOCTH. KpyroBopor kuciopoma B mpuponae. O30H —
AIJIOTPOTIHASA MOAUDUKAIUS KUCIOPOA.

TennnoBoit 3¢(HeKT XMMUUECKON peaklnu, TePMOXUMUYECKUE YpPaBHEHUS, SK30- U
SHAOTEPMUYECKHE PEAKIMU. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO31yXa, YCUICHUE

HapHUKOBOTO 3P eKTa, pa3pylieHue 030HOBOTO CJIOSI.
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Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue BomopoAa B HPUPOIE,
bU3MYecCKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIMOCOOBI moydeHus. Kuciorel u
COJIH.

Monsipablit 006EM ra3oB. PacuéTel o0 XUMHUYECKUM YpPaBHEHHSIM.

dusunyeckue cBorcTBa BoJbl. Boma kak pactBopurens. PactBopel. HacsellieHHbIE U
HEHACBHILIEHHBIE PACTBOPHI. PacTBOpUMOCTH BelIECTB B BoAe. MaccoBas J0Jid BEIIECTBA B
pactBope. XumMuueckue cBoictBa Bojbl. OcHoBaHus. Poib pacTBOpPOB B MpUpoOjE U B
AKU3HU yenoBeka. KpyroBopot Bojbl B mpupoje. 3arpsa3HeHne IpupoIHbix Boa. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHud. Oxcuawl.  Krnaccudukamms
OKCH/JIOB: coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpazyronme. HoMmenknatypa okcugoB. dDusmyeckre M XUMHUYECKHE CBOWMCTBA
okcuaoB. [lonydueHne OKCUI0B.

OcnoBanusi. Knaccudukarus ocCHOBaHM: IMIENTOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @PU3MYECKME UM XHWMHUYECKHE CBOWMCTBA OCHOBAHUM.
[Tosrydenre ocCHOBaHHM.

Kucnotel. Knaccuduxanuss xucnor. Homenknatypa kucior. Pusznueckue Hu
XAMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetayuioB H. H. bekerona. Ilomyuenue
KHUCJIOT.

Comu. Homenknarypa cosieil. @Pu3MYECKME€ M XUMHYECKHE CBOMCTBA COJIEH.
ITonydenue cosen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuiui IKcnepumenm:

KAQ4ECTBEHHOE OIPEICIICHUE COAEPkKAHUS KHUCIOpOJa B BO3AYyXe, IMOJy4YEHHUE,
coOupaHue, pacrno3HaBaHUE M  U3YYEHHE CBOWCTB  KHUCIOpOJa, HaOJIOJACHUE
B3aMMOJEUCTBUS BEIIECTB C KUCIOPOJOM M YCIOBUS BO3HUKHOBCHUS U MPEKPALICHUS
ropenus (mokapa), O3HAKOMJIEHHME C oOpaslmaMu OKCHIOB M OIHMCAHUE WX CBOWCTB,
MoJIy4eHHe, COOMpaHue, paclo3HaBaHHWE W M3Y4YEHHE CBOMCTB Bojaopojaa (ropeHue),

B3auMoOJielicTBUE Bojopoga ¢ okcugom wmeau  (ll)  (Bo3MOKHO ucmonb30BaHuUE

7



BUJICOMATEPHAIIOB), HaOMI01eHnEe 00pa310B BEIIECTB KOJUYECTBOM | MOJIb, HCCIEIOBAHUE
OCOOEHHOCTEW pPACTBOPEHHUs BELIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE
PACTBOPOB C ONPEAECTEHHON MACCOBOM JI0JIENM pAaCTBOPEHHOTO BEIIECTBA, B3AUMOJICCTBUE
BOJbI C MeTaulamMu  (HaTpueM W KalibllueM) (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HCCIIeJOBaHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIAacCOB, HAOIIOJICHWE HW3MEHEHHUS OKpacKu HHAMKATOPOB B PACTBOpax KUCIOT U
niesoyeil, u3ydenue B3aumonencTsus okcuaa menu (Il) ¢ pactBopom cepHOil KMCHOTHI,
KHUCJIOT C METAJUIAMU, PEAKIMKA HEUTpaIu3aluu, IOJyYEHHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHCHHE OJTHOIO METajla APYTHUM M3 PAcTBOPA COJIM, PEIICHUE KCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxknenme Kiaccel HEOPraHMYECKUX COCTNHEHUIN.

Iepuoauueckuii 3akoH u Ilepuoauyeckas cucreMa XMMHYECKHUX J1eMeHTOB /1.
N. MenaeneeBa. CrpoeHue aroMoB. XuMHYeCKasi CBA3b. (OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKAIMK XUMUYECKUX deMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAJIbI, TaJOT€HbI, THEPTHBIC
rasbl). DJIIEMEHTHI, KOTOPBIE 00pa3yroT aMmbOTEPHBIE OKCUIBI U THAPOKCHUIBI.

[Tepunonnueckuii 3akoH. [lepmogmueckas cucrema xumuueckux sneMeHToB [I. U.
MenneneeBa. Kopotkonepuoanas u qiuHHOnepuoanas hopmsl [lepruoanueckoii cucTeMbl
xumuueckux aneMeHTtoB J[. Y. Menneneesa. Ilepuoasl u rpynnel. @U3HYECKUNA CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX snep. M3orombl. Dnexktponbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMUMHUYECKHX d3JieMEeHTOB llepuoamdeckoi
cucreMbl JI. M. MenneneeBa. XapakTepucTHKa XHMHUYECKOIO JJIEMEHTA IO €ro
nonoxeHuto B [lepuogmueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH  H3MEHEHHS paauyca aTOMOB XHUMHYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYNIIaM U IIEPUOIAM.

3nauenue llepuoguueckoro 3axkoHa u Ileproguyueckoil CUCTEMBl XUMHUUYECKUX

3JIEMEHTOB JIJIA pa3BUTUA HAYKU U NpakTuKU. [{. 1. MenaeneeB — y4€HbIN U rpakIaHVH.



Xumuueckas  cBsi3b. KoBasieHTHas  (MOJsipHass M HENOJSIpHAsl)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS M BOCCTAaHOBJIEHUSI. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3auMOJCHCTBUE
TMAPOKCHJA L[HMHKA C pacTBOpaMu KHUCJIOT M IIEJO0Yeld, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TopeHue,
peaKIuu pa3oKeHUs, COSTUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXNpeIMETHBIX CBA3€d IpU H3YYEHHWM XHMHM B 8 Kjacce
OCYUIECTBJISIETCS. UepPE3 UCIIOJIb30BAHUE KaK OOIINUX €CTECTBEHHO--HAYUHbIX MMOHATUN, TaK
U TIOHATHMW, SIBJSIIOIUXCS CHCTEMHBIMU JUISL OTHEJBHBIX IIPEAMETOB ECTECTBEHHO--
Hay4HOI'O LUKJIA.

OO0111e eCTeCTBEHHO--HAYYHbIE TIOHITHS: HAYYHbIH (AKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJlu3, CHUHTE3, Kilaccuukaus, TMNEePUOJUYHOCTb, HAONIOJECHUE, DSKCIEPUMEHT,
MOJEJIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: Marepusi, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIIHJ, HU30TOIBI,
PaZo0aKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUH 3aps/l, BEUIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHME BEILECTBA, ra3, (U3MYECKHWE BEIMYMHBI, EIWHULIBI HM3MEPEHUs, KOCMOC,
IUIaHETHI, 3BE3161, COJHILE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: aTtmocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOJIbI, IOJE3HbIE
MCKOIIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepnognueckuit 3akoH. llepuonnueckas cucrema xumumyeckux anemeHros /I, M.

Menaeneena. CTpOCHI/Ie aTOMOB. 3aKOHOM€pHOCTI/I B M3MCHCHUHU CBOMCTB XHMMYECKHUX



3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KaIbLHS U UX COCAUHEHUN B COOTBETCTBUU C
MTOJIOKEHHUEM 3JIEMEHTOB B lleproanueckon CHCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHure BelecTBa: BUAbI XUMAYECKON CBA3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBHCUMOCTB CBOMCTB BEIIECTBA OT THUMA KPUCTAILIMYECKON PEIIETKU U BUJA XUMUYECKON
CBSI3H.

Knaccudukanms u HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K PA3JIMYHBIM KJIAacCaM HEOPTaHWYECKUX COECAUHECHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XMMHUECKUX pPEaKUUM MO pa3WyHbIM NpU3HAKaM (10 YHCIy U
COCTAaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHHUIO
CTENEHEH OKHCIEHUS XUMHYECKHX DJIEMEHTOB, [0 OOpaTUMOCTH, IO YYaCTHIO
KaTajau3aropa). IK30- ¥ SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHCHUS.

[lonsitTue o0 ckopocTH XuUMHUYecKOM peakuuu. [loHarue o006 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHYECKUX peakiusax. [loHATHEe O TOMOTEHHBIX W TeTEepPOreHHBIX
peakuusx. Ilonstue o karanuze. [loHATHE O XHMMHUYECKOM paBHOBECHMU. DaAKTOpBHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKON PEAKIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN OaytaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. COCTaBIICHHE YpPAaBHEHHI OKHUCIHUTEIIbHO--
BOCCTAHOBUTEIHHBIX PEAKIIUIN C UCTIOJIb30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopus HHEKTPOIUTHYECKON AUCCOLMALMM. JIEKTPOIUTHI WU  HEIJIECKTPOJIMUTHI.
Katnonsl, aHmoHbl. MexaHuU3M JHCCONMALIMM BEUIECTB C PA3JIUYHBIMU BHJIAMU
xuMuueckon cBs3u. CreneHp aguccornuanuu. CUabHbIE U CIa0bIe DJIEKTPOIUTHI.

Peakuiun noHHOrO oOMeHa. YcCIOBUS TMPOTEKaHUs peakiuii HMOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE ypaBHEHUs! peakiuid. CBOWCTBA KUCIOT, OCHOBAHUH U
COJIE B CBETE€ MPEACTaBICHUM 00 HICKTPOJMTHYECKON aucconuanuu. KauecTBeHHBIC
peakunu Ha UoHbL. [IoHsATHE O THapPOIU3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX BEILECTB

— METaJVIOB M HEMETauIoB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPHSA),
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HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIMU OT BO3JAEHUCTBUS Pa3IMUYHBIX
(akTOpOB, HCCIIEMIOBAHWE DJICKTPONPOBOJAHOCTA PACTBOPOB  BEIIECTB, TpoIecca
JTUCCOLIMAIIMK KUCIIOT, IIeJIouel U coliel (BO3MOKHO MCIIOJIb30BAaHUE BHUJIEO MAaTEPUAIIOB),
MPOBEJICHUE OINBITOB, WLTIOCTPUPYIOMINX TMPU3HAKU MPOTEKAHUS PEAKIUil HOHHOTO
oOMeHa (oOpa3oBaHME Ocajika, BBIJIEJICHUE Tas3a, OOpa30BaHHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (ropeHue,
peaKkuu paslIoKEHUs, COCIUHEHUS), pPACMNO3HABAHUE HEOPraHUYECKHX BEIIECTB C
MTOMOIIIbIO KAYECTBEHHBIX PEaKIIMii Ha NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTasibl 4 MX coelMHEHU S

OO6m1as xapakTepucTuKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIC
creneHu okucienus. CtpoeHre u (GU3NUecKue CBONCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XuUMUYECKHE CBOMCTBA HA MpUMEpPE XJIopa (B3auMOJEHCTBUE C METaJlIaMH, HEMETaJlJIaMu,
miesnoyamu). XsopoBoaopoa. ConsiHash KUCIOTa, XMMHUYECKHME CBOMCTBA, MOJy4YCHHUE,
IpUMeEHEHHUE. [[elicTBHE XJIOpa M XJOPOBOJAOPOJAa HAa OpPraHM3M uelioBeKa. BakHeumue
XJIOPUJBI U X HAXOXKACHUE B PUPOJIC.

O6mas xapakrepuctuka snemeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJa U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIMU KUCIOPOAAa U CEpbl. XHUMHUECKUE
cBoiicTBa cepbl. CepoBOOPOA, CTpOCHUE, GU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHUIBI
cCephl Kak TNPEACTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas KuciaoTa, (GU3HMYECKHE U
XUMUYECKHUE CBOWCTBA (OOIIHME Kak MPEICTaBUTENs Kiacca KUCIOT M CHerudUuuecKue).
XUMUYECKHUE PEaKIINH, JIeXKale B OCHOBE MTPOMBIILICHHOTO CIIOC00a MOTyYeHHs] CepHOM
KUCHOTHL. [Ipumenenue cepHoit KUcaoThl. Cojid CEpHOUM KUCIOTHI, KaueCTBEHHAS PEaKIIUs
Ha cynbdar-uoH. HaxoxneHwe ceppl M €€ COCNMHEHHWA B MPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelibl COSTMHEHHUSIMU CePbl (KUCIOTHBIE JTOXKIH, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.

OOmas xapakrepucTtuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEeHMs. A30T, pacnpoCTpaHEHHE B Mpupoje, GU3nvyecKkue u

XUMHUECKUe cBoicTBa. KpyroBopor a3zora B mpupoje. AMMHAK, €ro (U3NYECKUE H
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XUMHUYECKHE CBOWCTBA, MojlyueHUue W npumeHeHue. Conu aMMOHMS, UX (pU3MUYECKue u
XUMHUYECKUE CBOMCTBA, TpUMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas
KUCIIOTa, €€ TModydeHue, (Qu3nUeckhue M XUMUYECKHE CBOWCTBa (00mMe Kak
MpeICTaBUTENs Kiacca KUCIOT M crnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJeH
aMMOHUS B KaU€CTBE MUHEPAIbHBIX yI0OpEeHHU. XUMUYECKOE 3arpsi3HEHUE OKPY Karolen
Cpelbl COCNMHEHMSIMHU a30Ta (KHCIOTHBIE MOXKAH, 3arpsA3HEHUE BO3/yXa, MOYBBI U
Bos0éMoB). @ocdop, amnorpomabie Moaudukanuu dhochopa, GU3NIECKue U XUMUICCKUC
cBoiictBa. Oxcun docdopa (V) u dochopHas kuciora, Gu3MUECKUE U XUMUUYECKUE
CBOMCTBA, nosiydyeHue. McnonbpzoBanue hocharoB B KauecTBE MUHEPAIBHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynnbel. OCOOEHHOCTH CTPOEHHMSI ATOMOB,
XapakTepHble  CTENEHUW  OKHCIEHHUS.  YTJIepoJ,  auIOTpONHble  MOJAU(UKALUH,
pacnpocTpaHeHue B NpHUpPoAE, (PU3NYECKHE U XUMHYECKHME CBOMCTBa. AacopOius.
Kpyrosopot yrinepona B npuponae. Okcuabl yriaepoaa, UX (pU3NYECKUE U XUMUYECKHUE
CBOMCTBA, JIECTBHE HA YKUBBIE OPraHWU3MBI, MOJYYEHUE M NPUMEHEHUE. DKOJIOTMYECKUE
npoOJieMbl, CBA3aHHbIE ¢ okcuiaoM yriaeponaa (1V), runmoresa riio0GaibHOrO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIM »(p@dexT. YrompHas kucioTa W e€ coiu, uX (U3HYECKUE U
XUMHUYECKUE CBOICTBA, MOJTyYeHUE U MpuMeHeHne. KauecTBeHHas peakuusi Ha KapOoHart-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHble TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHMSIX
yriepoaa (MeTaH, 3TaH, STWUJICH, AalleTUJIEH, JTaHOJ, TJIMIEPHUH, YKCYCHas KHCIJIOTA).
[IpupoHble UCTOUYHUKHU YIIIEBOJOPOAOB (YroJib, MPUPOAHBINA Ta3, HedTh), MPOAYKTHI MX
nepepaboTKu (OCH3UH), UX POJIb B OBITY M MPOMBINIIEHHOCTH. [loHsATHE 0 OHOJIOTHYECKU
BOKHBIX BENIECTBAX: JKHUpaxX, O€NKax, YIJIeBOJaX — M WX POJIM B JKU3HU YEIOBEKA.
MarepuanbHOe €IMHCTBO OPTaHUUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnueckne nu XMMHYECKUE CBOMCTBA, MOJyY€HUE U MPUMEHEHHE.
Coenunenust kpemuusi B mipupoze. O6mue npeacrasienus o6 okcuae kpemuus (1V) u
KpeMHUeBOM kuciote. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.

Baxneiiie  cTpouTenbHble  MaTepuaibl: KepaMHKa, CTEKJIO, IEMEHT, OeToH,

12



xene300eToH. [IpoGnembl 0€30macHOr0 HCMONb30BAaHUS CTPOUTENBHBIX MaTepuajoB B
MMOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4yeHHE O0O0pa3ll0B HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJOTHI,
IPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJOPHUJI-MOHBI M HAOJIOJEHHE MPU3HAKOB MX
POTEKAaHMs, OMBITHI, OTpaXarolue PU3NYECKUe U XUMUYECKUE CBOMCTBA rajJOreHOB U UX
COETUHEHHH (BO3MOXKHO HCIOIb30BaHUE BUACOMATEPHUATIOB), 03HAKOMJICHHE C 00pa3IiaMu
XJIOPUIOB (TaJOre€HUOB), O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeIUHEHUSIMU
(BO3MOXHO HCIHOJB30BAHHE BHUIEOMATEPUAIOB), HaOJOJIEHUE IMpolecca OOyIJIMBaHUs
caxapa MoJ| IeMCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOThI, U3YUYEHHE XUMHUUYECKUX
CBOMCTB pa30aBJCHHOW CEpPHOWM KHCIOThI, MPOBEICHUE KAueCTBEHHOW peaklud Ha
cyib(dar-uoH U HaOMO/IEeHHE MPHU3HAKA €€ MPOTEKaHUs, 03HAKOMJIEHHE C (PU3HYECKUMU
cBoiicTBaMu a3zora, ¢ochopa U HUX COCIUHEHUU (BO3MOXKHO HCIIOJIH30BAaHUE
BHJICOMATepHAIOB), oOpa3laMu a30THBIX W (GOChOPHBIX yIOOpPEHUM, MOJydYeHHE,
cobupaHue, pacro3HaBaHWE U M3YYCHUE CBOMCTB aMMHaKa, MPOBEICHUE KaueCTBEHHBIX
peakimMii Ha MOH aMMOHUSA U (ocharT-uOH W U3YYEHHE NPU3HAKOB UX MPOTEKAHHUS,
B3aUMOJICCTBME KOHUEHTPUPOBAHHOM A30THOM KHCIOTBI C MeEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEPUATIOB), M3yUYE€HHUE MOJENIed KPUCTAJUIMUYECKUX PEIETOK
anMasa, rpadura, QyuiepeHa, 03HAKOMJIGHHE C IPOIECCOM afCOpPOIMHM PACTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTIJIEM U YCTPONUCTBOM MPOTHUBOTA3a, MOJIYYEHHUE, COOMpaHue,
pacrio3HaBaHWE€ W M3YyYEHUE CBOICTB YIJIEKHCIIOrO Ta3a, MPOBEICHUE KAaueCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-WOHBl M H3yYCHUE TMPU3HAKOB MX TMPOTECKAHUS,
03HAKOMIJICHHUEC C MPOYKIIUEN CUJIMKATHOU MPOMBILUIEHHOCTH, peleHue
AKCIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe «BakHele HeMeTallJIbl U KX COSTUHEHHUS.

MeTaibl 1 MX COeIMHEHUS

OO6miast XapakTepUCTUKAa XMMHYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU HUX
nonoxxenus B Ilepmogmyeckon cucreMe xumudeckux syemeHToB [[. M. Menneneesa u
ctpoeHusi aroMoB. CTpoeHuE MeTauioB. Merajunueckass CBSI3b M METAJUIMYECKas

KpUCTAJUIMYECKasi pelmeETKa. OJNEKTPOXMMUYECKUA P HANpsDKEHUH  METaJUIOB.
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duznyueckre U XUMHUYECKUE CBOMCTBA MeTa/IoB. OO0IIHe CriocoObl MOTyYeHUs METAIIOB.
[ToHsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOppo3uu. CIIaBsl
(cTanmb, 4yT'yH, TIOPATIOMUHMM, OpOH3a) U UX IPUMEHEHHE B OBITY U ITPOMBIIIICHHOCTH.

[Ilenounsie MeTaiuIbl: TOJOXKEHHE B lleproanyeckoil CcUCTEME XUMHYECKHX
anementoB JI. M. MenaeneeBa, CTpOEHHE HX aTOMOB, HAaXOXJICHHE B MPUPOJIE.
dusznyeckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kamus). OKcuabpl u
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne menouHbIX METAIVIOB U UX COCIUHEHUN.

[IlemoyHO3EeMENBHBIE METAIUIBI MATHUK U KaJIbIIUM: moyioxkeHue B [lepuonnyeckon
cucteMe xumuueckux aneMeHToB . . MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOK/ICHUE B
npupone. Pu3MyecKue W XUMHYECKHE CBOMCTBA MAarHvs W Kainblusa. Baxueimme
COCAMHEHUs Kaibliusa (OKCHI, THAPOKCHA, coju). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpaHEHHUS.

AJIIOMUHUMN: TToJI0keHne B [leprondeckoi cucteMe XuMU4ecKux ayemMenToB /[, WM.
MeHnpeneeBa, CTpOEHHE aTOMa, HAXOXIACHUE B Ipupoje. Duzmyeckne M XUMHAYECKUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U TUJIPOKCU]IA aTFOMUHUS.

Keneszo: nonmoxenue B [lepronnmueckor cucreme xumuyeckux sjiemeHToB [, U.
MenpaeneeBa, CTpOCHME aToMa, HaxoXjaAcHUWE B mpupoae. Dusznueckne U XUMHUYECKHUE
cBoiicTBa xene3za. Okcunpl, ruapokcuasl U conu xenesa (1) u xenesa (11l), ux cocras,
CBOWCTBA U NOJyYCHHUE.

Xumuueckuiui IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3laMi METaJJIOB M CIIaBOB, MX (DM3WYESCKUMHU CBONCTBAMH,
W3y4YEeHUE pe3yJIbTaTOB KOppO3UH METaJJIOB (BO3MOKHO HCITOJIb30BaHHE
BHJICOMATEPHUAIOB), OCOOCHHOCTEHM B3aMMOJICHCTBUSI OKCHJA KaJblUsl U HATPHUS C BOJOH
(BO3MOXHO HCMOJIb30BaHHUE BHUJIEOMATEPUATIOB), UCCIIEAOBAHUE CBOMCTB >KECTKOM BOJIHI,
mpoIiecca ropeHus xeje3a B KUCIopoae (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLW HA MOHBI: MarHus, KaJblLMs, aJIOMUHHS,
nuuka, xeme3a (II) u xenesa (lll), memu (ll), HaGnroAEeHWME W omMMCaHWE MPOIIECCOB
OKpaIllMBaHMs TIJIAMCHH HMOHAMW HATpUsl, Kajlus W KaJblMs (BO3MOXKHO MCIOJIb30BAHUE

BHUJICOMATEPHAIIOB), HCCIIENOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS H
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TUAPOKCHIA IMHKA, PEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeillne MeTanisl
U UX COCUHEHUS.

XuMHUA 4 OKPYKaKLIas cpeaa

BemecTtsa um wMmarepuansl B NOBCEJHEBHOM JKM3HHM 4YelOBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas momomis mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpyKaroumled cpenapl (IpeAesbHas —J0mycTHMas
KOHLeHTpauus BewlectB, naiee — IIJIK). Poinp XxuMum B pelIeHMH 3KOJIOTMYECKHUX
npo0sem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METaUIOB, MOJUMEpPHBIE
MaTepuabl).

Mesxcnpeomemnbnie ceasu

Peanuzanmss MeXIpeIMETHBIX CBs3€id IpM HM3YyYEHWH XHMHM B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U
MOHATUH, SBIIAIOIINXCA CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYyYHOI'O
LUKJIA.

OO11ue ecTecTBEHHO-HAy4HbIE MOHATUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, KilaccUu(UKaMs, TMEePUOJUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOJEIIUPOBAHUE, H3MEpPEHHE, MOJENb, SBJIEHUE, MAPHUKOBBIA 3D EKT, TEeXHOJIOrusi,
MaTepHuabl.

®duzuka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, HU30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKHM 3apsijl, MPOBOJAHHUKHU, MOJYINPOBOJHUKH,
IUDJIEKTPUKH, (DOTOAIEMEHT, BEIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAINIMYECKas pemérka, CIUiaBbl, (Qunyeckue
BEJIMYUHBI, E€AUHUIBI H3MEPEHHs, KOCMHYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
Connre.

buonorusi: ¢dorocuntes, npixanue, Ouocdepa, IKOCUCTEMA, MHHEpAIbHBIC

y,[[06peHI/I$I, MHKPO3JICMCHTBI, MAKPO3JICMCHTBI, ITMTATCIIbHBIC BCIICCTBA.
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['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJBI, IOJIE3HbIE
HCKOITaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.
IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE Pe3yNabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIero oOpa3zoBaHUs
JOCTUTAIOTCSI B XO/A€ OOydYyeHUs XUMUM B €IMHCTBE YYEOHOH U BOCIHUTATENIbHOM
JESTEIbHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMUA POCCHHCKUMHU COIMOKYJIBTYPHBIMU H
JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPUHITHIMUA B OOIIECTBE MpaBUIAMH U HOpPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT MPOILIECCAM CaMOIO3HAHMSI, CAaMOPA3BUTHS M COLMATU3AINU
o0yyarommxcs.

JImyHOCTHBIE pe3yJIbTaThl OTpaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUN U pacUIMpeHue
OTIBITA JIEATETHHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHUECKOMY H
HAyYHOMY HAcCJIeJIUI0, TOHUMaHUs 3HAYE€HUsI XUMUYECKON HayKu B JKU3HH COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH  BJaJeTh JIOCTOBEpHOW HMH(OpMAIMed o MeperoBbIX
JOCTHKCHHUSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XWMHUU, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

MIPEJICTABICHUS O COI[MAIIBHBIX HOPMaxX W MpaBHJIaX MEKINYHOCTHBIX OTHOIIICHUN B
KOJUIEKTHBE, KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOH,
y4e0HO-MCCIIeIOBATENILCKON, TBOPUECKON M IPYTUX BUAAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HoO00pa3HON COBMECTHOM AESITENbHOCTU MPHU BBIMOJIHEHUN YY€OHBIX, TO3HABATEIBHBIX
3a]a4, BBIMOJHEHUH XHMHYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJIEHUSI K B3aMMOINOHMMAHHMIO W B3aUMOIIOMOIIM B Tpolecce 3ToW y4deOHOM

ACATCIBbHOCTH, TOTOBHOCTH OLICHHUBATD CBOE MMOBCJICHUC U IMOCTYIIKH CBOUX TOBapI/II]_[eﬁ C
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MO3WIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM C VYYETOM OCO3HAHUS TOCIIEICTBUN
MTOCTYTIKOB,;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKHAE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOH peaKIluw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIONINE OCHOBY JIJIS
NOHUMAaHUSl CYIIHOCTM HAyYHOM KapTUHBI MHpa, TNPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aUMOCBS3AX YEIOBEKA C TMPHUPOJAHOU CPEIOH, O
POJIM XMMUU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEILHBIE MOTUBEI, HAIIPaBJICHHBIC Ha MOYYCHHUE HOBBIX 3HAHUNA TI0 XMMHUH,
HEOOXOaMMBIC NI O0BSICHEHUS HAOJI0IaeMbIX MPOIIECCOB W SBJICHUM, IMO3HABATEIHHOM,
MH)OPMAITMOHHOW M YUTATENbCKON KYJIBTYphI, B TOM UYHCIIE HABBIKOB CaMOCTOSITEIILHOU
paboTHI ¢ y9eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEPATYPOU, MTOCTYITHBIMH TEXHUYCCKUMU
cpelncTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TIO3HAHUIO, TI0003HATETLHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caM0OOOpa30BaHMIO, MPOCKTHONW M HMCCIEAOBATEIbCKOW JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIIEHHOCTH M YPOBHS OOYYECHHS B JAJIbHEHUIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH U3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KW3HHU, OCO3HAHHUE TMOCIEICTBUM M HEMPUSTHE BPEIHBIX
npuBblYeK  (ynmoTpeOsjeHus  ajKorojisi, HApKOTUKOB, KypeHHUs), HEOOXOAUMOCTH
coOJr0/IeHus TpaBuil 6€30MacHOCTH MPU OOPAIICHUH C XUMUYECKUMH BEIIECTBAMU B OBITY
Y peajbHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTUYECKOMY H3yUYeHHIO Tpodeccwii u Tpyna pasIuyHOro poja,
YBaXEHUE K TPYAy W pe3yjbTaTaM TPYIAOBOW ICATEIHHOCTH, B TOM YHCJIC HAa OCHOBE
MPUMEHEHUST TPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIM BBHIOOP WHIWBHUIYyATHBHOU
TPACKTOPUHM TMPOJOJDKCHHUST O00pa3oBaHUS C y4E€TOM JIMYHOCTHBIX HMHTEPECOB M

CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEW, YCHEIIHON
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MpoeCCUOHATEHON JEATETFHOCTH W Pa3BUTHS HEOOXOAWMBIX YMEHWW, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6) 3K0JI0rH4eCcKOro BOCIIHTAHUS:

HKOJIOTMYECKHU 1€JI€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHWs, MOHMMAHHUE IIEHHOCTHU 37I0POBOTO U OE30IaCHOIO
obpa3a JKU3HHM, OTBETCTBCHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UUYECKOMY H
MICUXUYECKOMY 370POBBIO, OCO3HAHHWE IICHHOCTH COOJIOJACHUS TIPaBWI O€30MMacHOTO
MOBEJICHHS MPH padOTe C BEIIECTBAMHM, a TAK)KE B CUTYAITUSAX, YIPOXKAIOIIUX 370POBbIO U
JKU3HH JIIOCH

CIIOCOOHOCTH TPUMEHATH 3HAHUSA, TMOJydaeMble TMPU U3YYCHUU XUMUH, IS
pellIeHus 3aj1a4d, CBI3aHHBIX C OKPY>KAIOIIEH IPUPOTHON CPEIO, 1JIsl TTIOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpPhl, OCO3HAHUS TII00ATBHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM
Y MyTEU UX PELICHUS OCPEICTBOM METOAOB XUMHUH, SIKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCA UM B ITIO3HABATEIILHOW, KOMMYHUKATUBHOW M COLIMAJIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranmpeaMETHBIX  PE3YJbTAaTOB  BBIACISAIOT  3HAUYUMBIC  JUJIA
dhopMUpOBaHUS MHPOBO33PEHUSI OOIICHAYyYHbIE TOHSATUSA (3aKOH, TEOpHSs, MPUHIIMII,
runoTe3a, GakT, CUCTeMa, IPOIeCcC, PKCIEPUMEHT U JAPYToeE.), KOTOPhIE UCIOIB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YYEOHBIX IMpEIMETaX W IO3BOJIAIOT Ha OCHOBE 3HAHWM W3 ATHUX
npeaMeToB (opMUpPOBATH MPEJACTABICHHE O IEJOCTHOM HAaydyHOW KapTUHE MHUpa, U
YHUBEPCAJIbHBIE y4eOHbIe JIeHCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE,
peryJISTUBHBIC), KOTOpBIE obecreunBaOT dbopmupoBanue TOTOBHOCTH K
CaMOCTOSITeJIbHOMY TIJITAaHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM JIeSTeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble JJornueckue aelcTBUA:

YMEHUSI UCIOJb30BATh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS MMPU OCBOCHUW 3HAHUU:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSITUM (BBIACISATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBS3b C JAPYTUMU TIOHATUSIMH), MCHOJb30BATh TOHSATHUS JIJIs

OOBSICHEHHSI OTHETbHBIX (PAKTOB U SIBICHUN, BBHIOMPATh OCHOBAHUS W KPUTEPUU IS
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KIacCUPUKAMKM XUMHUYECKUX BEIIECTB M XUMHYECKHX pEaKIMid, YyCTaHABIMBATh
MPUYUHHO-CJIEJCTBEHHBIE CBSI3W MEXKIYy OOBEKTaMHU W3YYEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHbBIE, JEAYKTHBHBIE, II0 AaHAJOTUH), JeJaTh BBIBOJABI U
3AKITIOYEHUS;

YMEHME NPUMEHATh B MpOLECCe IMO3HAHUS MOHATHS  (IpeIMETHblE |
METaNpeAMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHM, HCIIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMBIE B XUMHUU MOJIEIBHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJ 3JIEMEHTAa), XUMUYecKasi (opMyJia U ypaBHEHUE XUMHUYECKOU
peaklMy — MpHU PEIICHHH y4eOHO-NO3HABAaTEIbHBIX 3a7a4, C YYETOM 3THUX MOJEIbHBIX
MPEACTABICHUI BBISBIATh M XapaKTEPHU30BaTh CYUIECTBEHHBIE MPU3HAKU H3y4aeMBbIX
OOBEKTOB — XHMMHMYECKHUX BEIIECTB M XUMHYECKHX peakUui, BBIABIATH 0OOLIMe
3aKOHOMEPHOCTH, TNPUYMHHO-CIEACTBEHHBIE CBSI3M M MPOTHUBOPEUYUS B H3yYaEMBbIX
IIpoleccax v sIBJICHUSX.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

YMEHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS,
a TakXKe B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

npuoOpeTeHre oOmblTa [0 I[UIAaHUPOBAHUIO, OpPraHU3alud U  MPOBEACHUIO
YUEHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOMI0JaTh 3a XOJ0M IpOLecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €0 Pe3yibTaT, (HOPMYyIUPOBATH OOOOIIEHNS U BBIBOJBI MO pe3yJibTaTaM
MPOBEAEHHOTO OMbITA, UCCIEA0BAHUS, COCTABIATH OTUET O MPOJICIAHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOUpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3JIMYHBIX
BUJIOB W (OpM TpeacTaBiCHUS, TMOIYYaeMYI0 M3 pa3HbIX MCTOYHHUKOB (HAy4HO-
MOMyJIsipHasl JHUTEepaTypa XUMUYECKOTO COJEpX aHUs, CIPABOYHBIE MOCOOUS, pPecypchl
WuTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEUHBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE MPUMEHATHh PA3JMYHBIE METOABl M 3alpochl IpPU IOUCKE U OTOOpE
MH(POpPMALIMU U COOTBETCTBYIOLIMX JaHHbBIX, HEOOXOIUMBIX JJIsl BBIIOJIHEHUS YYE€OHBIX U

IIO3HAaBAaTCJIIbHBIX 3aJa4 onpeaenéHHoro THIIA, HpI/IO6peTeHI/Ie OompITa B 00JacTH

19



MCITOJTh30BaHUS NH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, OBIIAZICHUE KYIbTYPOU
AKTUBHOTO MCHOJB30BAHMS PA3JIMYHBIX IMOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO BBIOMPATh
ONTUMAJIbHYI0 (QOopMy TpeAcTaBieHUs] HHPOPMALMK M WUIIOCTPUPOBATh pelllaeMble
3aJlayd  HECJIOKHBIMH CXEMaMH, JuarpaMmamu, ApyTuMH ¢opMamu TpaduKd H HX
KOMOHWHAIUSIMU,

YyMEHUE  HUCHONb30BaTh M  aHAIM3UpOBaTh B  Ipolrecce  ydyeOHOU U
HCCIIEIOBATENIbCKOM  NIEATENBHOCTH HH(OPMALMIO O BIUSHUM TMPOMBIIUICHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH ITPUPOJHON CPEBI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe TelCTBHS:

yMEHHUsI 3aJ]aBaTh BOIMPOCHI (B XOoje nuamora u (Wiau) JUCKYCCHUHU) MO CYIIECTBY
oOcyxmaemMoil TeMbl, (POpMYyIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEUTOKEHHOW 3a]1a4u;

YMEHHUSI MPEJCTABISTh MOJYYEHHbIE PE3YJIbTAThl MO3HABATEIIBHOW AEATEIbHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTax; JenaThb MPE3CHTAIUI0 PEe3yJIbTaTOB BbIIOIHEHUS
XUMHUUYECKOTO JKCIepuMeHTa (J1abopaTOpHOrO OIbITa, JIA0OpaTOpPHOW pPabOTHl TIO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MIPOEKTA);

yMEHUsI y4eOHOro  COTPYAHMYECTBA CO CBEPCTHMUKAMM B  COBMECTHOM
MO3HABATEJIbHOW W HCCIIEIOBATEIIbCKON AESATEIbHOCTA MPU PEUICHUH BO3HUKAIOIINX
mpobJjieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB W COIJIACOBAHUS IMO3UIMN (0OCYXKICHMUS,
OOMEH MHEHUSIMH, «MO3TOBBI€ IITYPMbD», KOOpPJWHALIUS COBMECTHBIX JIEHCTBHIA,
OTpe/ieNIeHNue KPUTEPHEB T10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONpEeNeisaTh LU JIeATeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJMPOBATh M TpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NeSTENbHOCTh, BBIOMpPAaTh HauOosiee AP EKTUBHBIE CHOCOOBI pEIIeHUs Y4YEeOHbIX U
MIO3HABATENIbHBIX  3a/Ja4, CaMOCTOSATENbHO  COCTaBJIATb  WMJIM  KOPPEKTHUPOBATH
IIPEUIOKEHHBIM aJrOpUTM JEHUCTBUM IPU BBINOJHEHUM 33JaHUKA C Y4ETOM ITOIYYEHMS

HOBBIX 3HAHUH 00 HN3y4aCMbIX 00BeKTaX — BCUICCTBAX M PCaKIHAX, OLCHHUBATH
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COOTBETCTBHE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOM LEIM, YMEHUE HCIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUU 33JaHHM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOECHHUIO OOA3aTENBHOTO COJAEPKAHMS,
YCTAHOBJICHHOTO JaHHOUM deaepanbHol pabodeil mporpaMMoM, BBIACHSIIOT: OCBOCHHbBIE
OoOy4JaronMMUCsl Hay4YHbI€ 3HAHUSA, YMEHUS M CHOCOOBI JAEUCTBUH, cnenuduyeckue s
peaMeTHON 00nacT «XUMUSD, BUIbI JEATEIIbHOCTH IO MOJYYEHUI0 HOBOTO 3HAHMS, €T0
UHTEpHpETaluy, MpPeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsIX.

K koniy oOyueHuss B 8 kJiacce mpeIMETHbIE Pe3ysbTaTbl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

o PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKUX IMIOHSITHUWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHas W MOJEKyJIspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBast JOJISI XUMHUYECKOTO JJIEMEHTA B
COCIMHEHUH, MOJISIPHBIN 00BEM, OKCHJ, KHUCJIOTA, OCHOBAaHUE, COJIb,
AIEKTPOOTPUIIATEIILHOCTh, CTENICHh OKHCIICHHS, XMUMHUYECKas peakius, Kiaccupuxaius
pEAKUM: PEaKIMA COCIUHEHUS, PEAKLIHNHU PA3IOKEHUS, PEAKIMU 3aMEILICHUS, PEaKIuu
oOMeHa, 9K30- U SHIOTEPMUUYECKHE PEAKIMH, TETUIOBON 3P (EKT peakinu, siApo aToMma,
AJICKTPOHHBIN CJIOM aTroMa, aToOMHas OpOuTallb, paguyC aToma, XHUMHYECKasl CBS3b,
MOJIIpHAs. W HEMOJIIpHAs KOBAJEHTHAasl CBS3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBasi A0JIs BEMIECTBA (ITPOIIEHTHAs KOHIIEHTPAIlKs) B paCTBOPE;

o WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHUYECKHUX TOHATHH U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILCHUN;

o MCIIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JUIsl COCTABIICHUS (JOPMYJT BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIINN;

o OMpeNeNsaTh BaJCHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,

CTCIICHb OKHCJICHHUA J3JICMCHTOB B 6I/IHapHBIX COCAMHCHMAX, ITPUHAAJICKHOCTDL BCHICCTB K
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OnpefenéHHOMY KJIacCy COEOUHEHHM 1o QopmynaMm, BHA XUMUYECKOW CBS3U
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAaHUYECKUX COCANHEHUSX;

o packpeiBath cMbIci  [lepuogmyeckoro 3akona JI. WM. Menneneesa:
JNEMOHCTPUPOBATh TOHUMAHHE MEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XHWMHYECKHUX
AJIEMEHTOB OT UX MOJoXeHus B [leprognyeckoil cuctemMe, 3aKOHOB COXPAHEHUS MAaCChl
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTaIpo;

o OTHCHIBATh M XapaKTepu30BaTh TabnmnuHyto Gopmy [lepuonnyeckoit cucteMsl
XUMUYECKUX DJIIEMEHTOB: pa3ivyaTh MOHATHUS «rJIaBHasg mnoArpynna (A-rpynmna)» Hu
«moboynass noxarpynna (b-rpynma)», wmanble u OonbliMEe MEPUOJBI, COOTHOCHUTH
0003HaueHus, KOTOpble MMeroTca B Tabmuie «llepmonuueckas cucreMa XUMHUYECKHX
anementoB J[. M. MenneneeBa» C YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COcTaB M 3apsia  sApa, oOlIee 4YHCIO JJIEKTPOHOB U
pacnpeesieHue uX Mo IEKTPOHHBIM CIOSIM);

o KJIaCCU(PUIIMPOBATh XUMHUYECKHE BJIEMEHTbl, HEOpraHMYeCKHe BELIECTBa,
XUMHUYECKHE peakluu (10 YHMCIy M COCTaBy YYAaCTBYIOLIUMX B PEAKLUMU BEILECTB, IO
TerioBoMy 3 PekTy);

o XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOMCTBA BEILECTB
pPa3IMYHBIX KJIACCOB, IMOATBEPXKIAAas OMMCAHHWE IPUMEPAMU MOJIEKYJIPHBIX YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMM;

o IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KayeCTBEHHOT'O
COCTaBa, BO3MOKHOCTH IIPOTEKAHUsI XUMUYECKUX ITPEBPAILLEHUN B PA3JINYHBIX YCIOBUX;

o BBIYUCIIATh OTHOCHUTEIIBHYIO MOJEKYISPHYIO M MOJSIPHYKO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (opMmyJie COEAMHEHHs, MAacCOBYIO HOJIO
BEILIECTBA B paCTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHUIO XUMUYECKOU PEaKLUN;

o IPUMEHSITh OCHOBHBIE OINEPALMH MBICIUTEIBHON NESITEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHne, CHUCTEMaTU3aluio, KIACCU(PUKALIUIO, BbISIBICHUE
IIPUYUHHO--CJIEICTBEHHBIX CBA3€M — JUISI M3YyYEHUS CBOMCTB BEIIECTB M XHMHYECKHX
peakiMii, €CTeCTBEHHO-HAay4YHbl€ METOJAbl TO3HAHUA — HaAONIOZICHUE, W3MEPEHHE,

MOJIETMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN);
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o CleA0BaTh MpaBUJiaM MOJIb30BAHUS XUMUYECKOU MOCYAOM U 1a00paTOpHBIM
o0opyZoBaHUEM, a TaKKe IpaBuiIaM OOpaIeHUsT C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSIMU 1O BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OIBITOB IO MOJYYEHUIO U
coOUpaHuI0 Ta3000pa3HBIX BemiecTB (BOAOpPOJa M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C ONMPEAEITEHHON MAaCCOBOW JO0JIEM PACTBOPEHHOIO BENIECTBA, IUNIAHUPOBATH U
OPOBOJNTh XHUMHUYECKHE DSKCIIEPUMEHTBHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JTakMycC, heHON(PTAICHH, METUIIOPAHK U APYTHE).

K koHiy oOyuenuss B 9 kJjacce NpeIMETHBbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

o PacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHATUM: XUMHUUYECKUNA 3JIEMEHT,
aToOM, MOJIeKyJla, HOH, KaTHOH, AaHHOH, IPOCTOE BEIIECTBO, CIJOXKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas peakius,
XUMUYECKasi CBsA3b, TEIIOBOM 3(P(EKT peakiuu, Moyib, MOJSPHBIM 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUh HOHHOTO
oOMeHa, KaTaJu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIe U HEOOpATUMbIEC PEaKIIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTEINb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, AJNIOTPOIHUs, aM(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJIEHTHAs, HOHHAS,
MEeTaJJIn4YecKas), KpUCTaJUIMYeCcKasi pemérka, KOpPpOo3us METauiOB, CIUIaBbl, CKOPOCTH
XAMHUYECKOW pEaKIUu, IPeIesbHO JomycTtuMas koHenrpanus [1JIK BemecTsa;

o WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TMOHATHU U
MIPUMEHSTH ATU TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAIICHUI;

o UCIIOJIb30BaTh XUMUUYECKYH0 CUMBOJIMKY JJISI COCTaBJICHUS (OPMYJT BEILIECTB U
YPAaBHEHHUN XUMUYECKUX PEAKLINM;

o OTPENICNIATh BAJICHTHOCTh M CTENECHb OKUCICHUSI XMMHUYECKUX DJIEMEHTOB B
COCMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K ONpEIeIEHHOMY KJIaccy
coemuHeHM 10 (opmysaM, BHUJ XUMHUYECKOW CBs3M (KOBaJieHTHAs, WOHHAas,
METaNINYEeCKasi) B HEOPraHMUECKUX COEIMHEHUSX, 3apsi/i MOHA TI0 XMMHUYECKoi (hopmysie,
XapakTep cpeapl B BOJHBIX PAacTBOPax HEOPTaHMYECKUX  COCAWHEHHM, TUI

KPUCTaJUIMYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA;
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o packpeiBath cMmbicn llepuommueckoro 3akona J[. WM. Menneneera wu
JEMOHCTPHUPOBATh €0 TOHMMAaHHE: OMHUCHIBATh W XapaKTEPU30BaTh TAOIUYHYIO (HOpMY
[lepuonuueckoir cHCTEMbl XHMHUYECKHX OJEMEHTOB: pa3jinyaTh TOHATUS «TJIaBHAs
noarpynna (A-rpynma)»y u «mnobounas mnoxarpymnmna (b-rpymnma)», mansie U OoibIue
MIEPUOJIbI, COOTHOCUTh O0O3HAYCHUS, KOTOPhIE MMEIOTCA B MEPUOJMYECKON TabiuIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB U
3apsif siapa, o0Iee YMCIo SJIEKTPOHOB M paclpesieNieHue MX MO 3JEKTPOHHBIM CIIOSAM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B U3MCHCHUH CBOMCTB AJIEMEHTOB M IX COSAMHCHUH B
npejiesiax MaJbIX MEPUOI0B U IIABHBIX MOJATPYIII ¢ y4ETOM CTPOEHUS UX aTOMOB;

o KJIaCCU(PUIIMPOBATh XUMHUYECKHAE OJJIEMEHTBI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKHE peakiuu (10 YHCIy W COCTaBy YyYacTBYIOIIMX B PEAKIMH BEIIECTB, II0
TeroBoMy G (EKTy, M0 UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMHUUECKUX JIEMEHTOB);

o XapakTepu3oBaTh (OMUCHIBATH) OOIME U chenupUUecKue XUMHUYECKUe
CBOMCTBAa TIPOCTBIX H CIIOKHBIX BEIIECTB, TOATBEpPXJas OMHCAHUE TPUMEpaMU
MOJICKYJIIPHBIX Y MOHHBIX YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIINIA,

o COCTaBIISITh YPABHECHUSI DJICKTPOJIUTHYECKON TUCCOIMAIIMN KUCTIOT, MIeIoueit
W COJIeH, TIOJHBIC W COKpAIEHHBIC ypaBHEHUS PEAKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkimii, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEX]y BEIECTBAMHU
Pa3TUYHBIX KIJIACCOB;

o pPacKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

o IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HWX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUIA B PA3JIMYHBIX YCIIOBUSX;

o BBIYHUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa 1Mo (OpMyJie COCIMHEHHS, MACCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaAKIUY;

o coOI0/IaTh MpaBWiIa TMOJH30BAHUS XUMHUYECKOW TMOCYIOH M JTaOOpaTOPHBIM

o0opyIoBaHMEM, a TakKe TMpaBWia OOpalieHuss C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKUUSMU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYyYEHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ra3a);

. IPOBOJUTH PEAKLUH, MOATBEP)KIAIONINE KAaUYeCTBEHHBIM COCTaB Pa3lIUYHbBIX
BEIIIECTB: PACMO3HABATH OIBITHBIM ITyTEM XJIOPHU-, OpOMUA-, HOAMI-, KapOoHaT-, pocdart-
, CWIHMKaT-, Cyib(aT-, THIPOKCHI-MOHBI, KAaTHOHbl AMMOHMS W HOHBI H3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

o MPUMEHSTh OCHOBHBIC ONEPALMU MBICIUTENBHON EATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, 00OOIICHNE, CHCTEMAaTU3alIMIO, BRISIBICHNE IPUYMHHO-CIIEICTBEHHBIX
CBsI3€M — JUIsl U3yUEHUSI CBOMCTB BELLECTB U XMMHUECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — HAOIOICHNEe, U3MEPEHNE, MOJICIUPOBAHNE, SIKCIIEPUMEHT (peaTbHBIN

1 MBICJICHHBIN).
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