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HHOACHUTEJIbBHASA 3AIIMCKA

[IporpamMma 1O XMMHMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUHM K pe3yibTaTaM OCBOEHHs Ha 0a30BOM YpOBHE OCHOBHOW 0Opa3zoBaTEIbHOMN
nporpammel, npeacraBieHHbIXx B PI'OC OO0 ¢ yuérom denepanbHOi pabodeld mporpaMMbl BOCITUTAHHS
n KoHuenmuu npenogaBaHusi ya4eOHOTO mpeaMeTa « XUMUS.
Conepxanne mporpamMMmbl M0 (PU3MKE HAmpaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOMN
IPaMOTHOCTH OOYYAIOMIMXCS ¥ OPTaHU3AIMIO U3YYEHHS] XUMHUH Ha JIESITeIbHOCTHON OCHOBE. B mporpamme
[0 XMMUH YYUTBHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu tpedoBanuit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJIbTaTaM 00yUeHus, a TAKKE MEXIIPEAMETHBIE CBS3H
€CTECTBEHHO-HAYYHBIX YUEOHBIX [TPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMUs.
Cpok ocBOeHUS YU4eOHOTO TIpeMeTa « XUMHUSD» - 3 TOJ1a.
[IponoHrupoBaHHble CPOKHM OOY4YEHMsI MpeLyCMaTpUBAIOTCSA Uil OOydarouuxcs, Y KOTOPBIX
UMeEeTCsl BBIpaKEHHas Je(QUIUTAPHOCTb PEUEBOTO pa3BUTHSA, KOMMYHUKATHBHBIX HAaBBIKOB WIIN/U
KOTHUTUBHBIX (YHKIUH, YTO TpedyeT JajbHeWnIell opraHu3alud KOPPEKIHOHHO-Pa3BUBAIOLIETO
o0yueHus U peaan3alui KOpPeKIUOHHO-Pa3BUBAIOIINX KyPCOB.
JononnurensHoe oOydenue B 10 kiiacce mo3BosisieT 00eCneunTh MPOYHOE YCBOCHHE TPEIMETHOTO
coliepkaHusi oOyueHusi 3a cueT (OPMHUPOBAHUS MEXKIPEAMETHBIX CBS3€M, MX CHUCTEeMaTHU3alud U
00001eHnst (B MEpBOM MOJTYTOANH OTBOJUTCS BPeMs Ha U3y4YCHHE HanOoJee CIOKHBIX TeM 9 Kiacca s
JAHHOTO COCTaBa OOy4YaromMXcs MO BBIOOpY yuuTensi, BTopoe mosyroaue 10 kiacca OTBOAMTCA Ha
MOBTOPEHUE U CUCTEMATU3ALINIO BCETO Kypca B ILIETIOM).
IIporpamma no xuMum AaéT NpeAcTaBICHUE O LEsIX, 00mIel cTpaTeruu o0y4YeHUsl, BOCHUTAHUS U
pa3BUTHS OOY4YaOUIMXCS CPEACTBaMHU Y4eOHOro IpeaMeTa, yCTaHABJIMBACT 00s3aTelIbHOE MPEAMETHOE
COJZIEpKaHue, NMPEeAyCMaTPUBACT PACHPENEICHUE €ro IO KiaccaM M CTPYKTYpUPOBaHHE IO pas3lenaM U
T€MaM IPOrpaMMbl 10 XHMHH, ONPEICIACT KOJIUYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTHKHU
COJIEpKaHUsA, PEKOMEHIYEMYIO IIOCIENOBATEIBHOCTh M3YYEHUS XMMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBS3€H, JOIMKHM Y4eOHOro IMpolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0ydaroliuxcs,
oIpeJieiieT BO3MOXKHOCTH MpeaMeTa JUlsl peajl3alui TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0pazoBaTeNpbHON HPOrpaMMbl Ha YpOBHE OCHOBHOIO 00ILIero oOpa3oBaHus, a TakkKe TpeOOBaHMM K
pe3yiabTataM OOy4YeHHs XMMUU Ha ypOBHE Liesiell M3y4deHMs NpeMeTa M OCHOBHBIX BHJIOB Yy4eOHO-
[I03HABATENbHOHN IEATEIbHOCTH 00YUarOIIErocs 0 OCBOCHUIO yUeOHOTO CO/IepKaHUsL.
3HaHUEe XHUMHUHU CIy’)KUT OCHOBOM il (DOPMUPOBAHMS MHMPOBO33PEHHS OOY4YarOLIErocs, €ero
IPEJCTAaBICHUA O MaTepHaJbHOM EAMHCTBE MHpa, BAXKHYIO PpOJIb HUrparoT (GopMHUpyeMble XHMHEH
IIPEJCTABICHUS O B3aUMOIPEBPALLEHHUSX SHEPIUH U 00 3BOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTIX PEIICHUS
rJ100aJIbHBIX MPOOJIEM yCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — ChIPbEBOM, SHEPreTHUECKON, MUILEBON U
HKOJIOTMUECKON 0€30MacHOCTH, POOIIEM 3/IpaBOOXPAHEHHUS.
N3y4yenne xumuu:
® CrocOoOCTBYeT peai3allid BO3MOXKHOCTEH U caMOpa3BUTHS U (POPMUPOBAHUS KYJBTYPbI
JMYHOCTH, €€ o01el U QyHKIIMOHAILHON TPaMOTHOCTH;

® BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH O0Oydarommxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JeATeNbHOCTH, OSKCHEPUMEHTAJIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOIMMBIX Kak B TIIOBCEIHEBHOM KHM3HHM, TaKk U B
poeCcCHOHATLHOMN EATENIbHOCTH;

® 3HAaKOMMT CO CHEeNM(PUKOI HaAyYHOTrO MBIIIJICHUS, 32K/ JbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIs/1a Ha

€IMHCTBO IIPUPOABI " 4eJI0BEKa, ABIIAETCS OTBETCTBEHHBIM JTarnoM
B (hOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU I'PaMOTHOCTH 0OYYaIOIINXCS;



® CrocoOCTBYeT (JOPMUPOBAHUIO IICHHOCTHOT'O OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIA]] B 3KOJIOTHYECKOE 00Pa30BaHKUE 00YJIAFOIIUXCS.

JlaHHbIEe HampaBieHUs B 00YYEHUU XUMHU 00ECIIEUNBAIOTCS CHEM(PUKON colepKaHus yueOHOro
Hpe;[MeTa, KOTOpHﬁ ABIISICTCS IIEOArOr'M4YCCKNu a[[aHTI/IPOBaHHBIM OTpa)KeHI/IeM 68,30BOI71 HayKI/I XUMHUHU HaA
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHMs OPUEHTUPOBAH HAa OCBOEHHUE
O6y‘-IaIOHH/IMI/IC$I CHUCTEMBI HepBOHaanBHBIX HOH?ITI/II71 XHUMHH, OCHOB HeOpFaHI/IquKOfI XUMHUHU H
HGKOTOpI)IX OTACJIIBHBIX 3HAYUMBIX HOHSITI/II;'I OpFaHquCKOﬁ XUMHUH.

CrpykTypa copep KaHusl POTrpaMMbl IO XUMUH c(hOpMHpPOBaHA HA OCHOBE CUCTEMHOIO MOIX0/1a K
e€ m3yuenuro. CoJiepkaHne CKIAIbIBACTCS U3 CUCTEMBI MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIUITY
MOCJIeIOBATEILHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKUX MPECTABICHUN PA3HOTO YPOBHSI:
aTOMHO-MOJ'IeKy.]'IHpHOl"O y‘-IeHI/Iﬂ KaK OCHOBBI BCET'O €CTECCTBO3HAHU,

— Ilepuonnueckoro 3akoHa [[. 1. MenpaeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— YUYCHHA O CTPOCHUHN aTOMa U XUMUYECKOU CBs3U,

— TIPEICTaBJICHUH 00 DJIEKTPOJIMTHUECCKON TUCCOIMAIIUU BEIIECTB B PaCTBOPAX.

TeOpeTquCKHe 3HaHUA pacCMaTpHUBAOTCA Ha OCHOBE OMITUPHUYCCKU MMOJTYYCHHBIX U OCMBICIICHHBIX
(akTOB, pa3BUBAIOTCA MOCIEIOBATENBLHO OT OJIHOTO YPOBHS K JPYrOMY, BBIIIOJIHAS (PYHKINHA OObSICHEHUS
Y TPOrHO3UPOBAHMS CBOMCTB, CTPOEHHUS W BO3MOXXHOCTEM NPAKTUYECKOTO MPUMEHEHUS U IOIY4YEHUS
HN3y4aCMbIX BCIICCTB.

OcBoeHue nporpaMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEJICTABICHUS O XUMHUYECKON
COCTaBJISIONIEH HAyYHON KapTUHBI MHpA B JIOTMKE €€ CUCTEMHON MPUPOJIbl, IEHHOCTHOTO OTHOILIEHUS K
Hay4YHOMY 3HaHUIO U METO/IaM MO3HaHUA B Hayke. MI3yueHne XuMuM MPOUCXOUT C MPUBJICUEHUEM 3HAHHM
W3 paHee U3YUYEHHBIX YUEOHBIX mpeaMeToB: «Okpysxkaromuii Mupy, «buomorus. 57 kmacce» u «Pusnka.
7 xnace».

[Ipu n3yyeHnu XuMuU NPOUCXOUT (POPMUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HAYKU KaK 00JIacTH
COBPEMEHHOT0 €CTeCTBO3HAHUS, MPAKTUUECKON NESATENIbHOCTH YEIOBEKa U KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpPBI. 3a1a4a yueOHOro mpeiMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMBI XUMUYECKIX 3HAHHM
— BakHeWmux (akToB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUM, TOCTYMHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOT0 XapakTepa, sA3blka HayKH, B NMPUOOIIEHMH K HAyYHBIM METOJaM IO3HAHWS IpU
W3YYCHHUH BEUIECTB U XMMHUECKUX peakiuii, B JOPMUPOBAHUHU U PA3BUTUH MO3HABATEIBLHBIX YMEHUN U UX
MIPUMEHEHUH B Y4eOHO-TI03HABATEIbHONM U Y4eOHO-HUCCIIEeI0BATENLCKOMN AESITETbHOCTH, OCBOCHUU MPaBUII
6e301acHOro 00paIeHus C BeIIeCTBAMU B IIOBCETHEBHOM KU3HHU.

[Ipyu u3ydyeHnn XuMuM Ha ypOBHE OCHOBHOTO 0OIIero o0pa3oBaHusl BAXKHOE 3HAUEHHUE MPUOOPENU
TaKHe LeH, KaK:

— ¢hopMUpOBaHHE WHTEJUIEKTYAIbHO pAa3BUTON JIMYHOCTH, TOTOBOM K CcamMo00pa3oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHSITUIO PEUICHUH, CHOCOOHON amamTUpoBaThCs K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM >KU3HU;

— HampaBlEHHOCT,  OOy4YeHHs] Ha  CHCTEMaTH4ecKoe TMpHOOIIeHHe  O0yyarommxcs K
CaMOCTOSITENIbHOM TO3HABATENbHON JESITeNTbHOCTH, HAay4YHBIM METOJIaM TMO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrieueHrue  YCJIOBHIA,  CHOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOyYaroIIMMHCS  OIbITa
pa3HOOOpa3HOW NEATENbHOCTH, TIO3HAHUSA ¢ CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE ISl Pa3IMUHBIX BUAOB JESATEIbHOCTH,

— ¢opmupoBanue o0mel QyHKIMOHATEHON U €CTECTBEHHO-HAYYHOUW T'PAaMOTHOCTH, B TOM YHUCIIE
YMEHHH OOBSICHITH M OLIEHUBATH SIBICHUSI OKPYIKAIOIIETO MUPA, UCIIONB3YS 3HAHUS U OIIBIT, TOTyYeHHBIC



IIpM W3Y4YEHUHM XUMHH, NPUMEHATh UX IPHU PELIEHUH IMpOoOJIEM B MOBCEJHEBHOM >KU3HM U TPYJOBOU
JEATENbHOCTH;

— ¢opMupoBaHHE y OOYYaIOUIMXCS T'YMAaHHCTUYECKUX OTHOLICHWW, TOHMMAHHUA ILIEHHOCTH
XMMHWYECKUX 3HAHUHU Ui BHIPAOOTKU SKOJIOTUYECKU 1LIE€IECO00pa3HOr0 MOBEJACHUS B OBITY M TPYIOBOIA
JEATENBHOCTH B LIEJISIX COXPAHEHHsI CBOETO 370POBbS U OKPYIKAIOIIEH PUPOIHOMN CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHSI OOIIECUYEIIOBEYCCKUX I[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpodwis u
HAIPaBJIICHHOCTH JATLHEHIIIETO O0YUCHHSI.

KoppekinoHHo-pa3BUBAKONIAsI HANPABJIEHHOCTh Kypca « XHMHUS» IOCTHTAeTCHA 34 CUeT:

. Pa3BUTHS PEUEMBICIUTEIIEHON JEATSIBHOCTH B TIPOIECCE YCTAHOBJICHHS JIOTHYSCKUX
BHYTPHU- W MEXKIPEIMETHBIX CBS3€H, OBJIaJIeHUs YMEHHUSIMU CpaBHMBaTh, HaOJIOAaTh, 0000IATH,
aHAJIM3UPOBATH, JIEIATh BBIBOBI, IPUMEHSATh XUMUICCKUE 3HAHUS I OOBSICHEHUS CBOWCTB SIBJICHUN U
BEIIECTB, YCTAHOBIICHUS CBS3H ITPOIIECCOB M SBJICHUH;

. MIPUBJICYEHUS MEXIUCIIUIUIMHAPHBIX CBSA3€M, NHTEHCUBHOTO MHTEIJIEKTYaJIbHOTO PA3BUTHS
CpeICTBaMH XMMUHU Ha MaTepualie, OTBEYAIONIEM OCOOEHHOCTSIM U BO3MOXKHOCTSIM 00yYaroIuxcs;
. aKTUBHOT'O HCMOJb30BaHHUS COBMECTHBIX C yuuTeneM ¢opM paboThl (Hampumep, 3a7ayu,

Tpe6y}onme MPUMCEHCHHA CJIOXKHBIX MAaTCMAaTHUYCCKUX BBIYUCJIEHUIN U (bOpMy.]'I, 10 TéMaM pPEIIaroTCAa B
KJIacCe C MOMOIIBIO YUUTEIS);

b (bOpMI/IpOBaHI/Iﬂ, pacliupCHuss W KOOpAWMHALUMKW TPCAMETHBIX, IPOCTPAHCTBECHHBIX U
BPEMEHHBIX TIPEJICTABICHUN Ha MaTepHalie Kypca, B MPOIECCE MPOBENCHUS IEMOHCTPAIHMK, OMBITOB,
HaOIOACHUH, SKCTIEPUMEHTOB;

. CHEIHAIbHOTO CTPYKTYPUpPOBAaHMSI U aHaiM3a H3y4aeMOro Marepuaia (BbIAEICHHE
CYIIECTBEHHBIX MPU3HAKOB U3YYaeMbIX SIBJICHUN U YCTAHOBJIEHUE X B3aUMOCBSI3H),
. (hopMUpOBaHMs MO3HABATENIBHON NEATENILHOCTH B XOAE€ XUMHMUYECKUX SKCIEPUMEHTOB U

HaOJII0/1eHUH, ITPH BBINOJIHEHUH J1a00paTOPHBIX pabOT: YMEHMS BBIJICNIATh U OCO3HABATh yUEOHYIO 3a/1a4y,
CTPOUTB Y OPEUEBJIATH IUIaH JICHCTBUM, aKTyaJIn3UpOBaTh CBOU 3HAHMs, IOJOUPATh a/IeKBaTHbIE CPEACTBA
JESITEIbHOCTH, OCYLIECTBIIATE CAMOKOHTPOJIb U CAMOOLIEHKY JICHCTBUM:

. UCIOJIb30BaHNE METOJI0B JU(PepeHInpOBaHHON pabOThl ¢ 00yUYarOIUMUCS: TOBTOPEHUE,
aHaJM3 U yCTpaHEHHe OLIMOOK, pa3paboTKa M BHIIOJHEHHE HEOOXOAMMOro MUHMMyMa 3aJaHui JUls
JMKBUAALMU UHIUBUYAJIbHBIX MPOOEIIOB, CUCTEMATH3AIMs HHANBUIYAIbHBIX 3alaHUi U pa3BUBAIOIINX
YIPaXHEHUM;

. JIONOJTHUTEIbHOE MHCTPYKTUPOBAHUE B X0J1€ YUEOHOM e TeIbHOCTH;

. CTUMYJIMPOBaHUE Y4eOHOH NEATEIbHOCTH: MOOIIPEHNE, CUTYallusl ycrexa, MooyXJIeHue K
aKTUBHOMY T PYy/y, SMOLMOHAIBHBIH KOMPOPT, 100p0OKeNaTeIbHOCTh HAa YPOKE;

. UCIOJb30BAHUS CIEHUAIBHBIX IMPUEMOB U CPEACTB OOyueHHs, MPUEMOB aHaIU3a U
MIPE3eHTAllM TEKCTOBOIO MaTepHualia, OOEeCleUMBAIOUINX peau3ali0 METo/a «OOXOIHBIX IyTei»,
KOPPEKLMOHHOTO BO3ICHCTBUA Ha pEYEBYIO JEATEIBHOCTb, IIOBBIIIEHUE KOHTPOJIS 3a YCTHOW U
MIACbMEHHOM PEYbIO.

OOyuaromuecss ¢ TOKETBIMU HapyLIEHUSMH pPEYM H3-32 OCOOEHHOCTEHl CBOEro pedeBoro,
[IO3HABATEIILHOIO U JUYHOCTHOI'O Pa3BUTHUS HYXKIAIOTCS B CYILIECTBEHHOW aJalTallid IIPOrpaMMbl I10
xuMud. OcBoenne ydeOHOro Martepuasna Beaercss AU EepeHIupOBaHHO C BKIIOYEHHEM HIIEMEHTOB
KOPPEKLMOHHO-PA3BUBAIOIINX TEXHOJOTUH, OCHOBAHHBIX HA IMPHUHLMIAX YCWICHHS IPAKTHYECKOU
HaNpaBJICHHOCTH U3y4aeMOro MaTepHaja; ONMopbl Ha >KU3HEHHBIN OINMBIT 00y4YaromuXCs; OPUEHTAIMK Ha
BHYTPEHHUE CBS3U B COACPKAHUU U3y4aeMOr0 MaTepualla Kak B paMKaxX OJHOrO IIPEAMETA, TaK U MEXKIY
npeaMeTaMu; HEOoOXOJMMOCTH W JIOCTaTOYHOCTH B ONpeJeNeHHMH 0o0b&éMa H3yyaeMoro MaTepHala,



BBEJICHUS B COJCpXKAHUE YYEOHBIX MPOrpaMM KOPPEKIMOHHBIX 3aJaHUi, MPeILyCcMaTPUBAIOIINX
aKTHBHU3AIMIO T03HABATEIBHOMN IS TEILHOCTH.

OcHoBHas (opma opraHu3aluy y4eOHOTO 3aHATHS: YpOK. VCmonb3yroTcs WHIAMBHUIYalbHBIC,
TPYNIOBbBIE, HHIMBUYaTbHO-TPYIIIOBEIE, PPOHTATBHBIC BUJIBI PAOOTHI.

B pamkax amantupoBaHHOM 00pa3oBareiabHON nporpaMmsl Juid aeredt ¢ THP Ha uszyuenune xumuu
¢ 8 mo 10 kitacc oTBOAMTCS MO 2 Yaca B HEEMI0, U3 pacuéra 34 yueOHbIC HEJCIH B TO/.

Bcero 204 gaca: B 8 kimacce — 68 gacoB (2 yaca B Hezlelto), B 9 kiacce — 68 gacoB (2 gaca B HEJIEIIO),
B 10 xymacce — 68 yacoB (2 yaca B HEZCIIIO).

Hel)elteHb npakmu4deckux pa6om u Jza60pamoprlx onsvlmoe Hocum peKOMendamerbelﬁ xapakmep,
ydumeliiob odenaem 6bl60[7 nz)oeeéeﬁuﬂ npakmudeckKux pa6om u Jzaéopamoprlx onvlmoe ¢ V'lémOM quueudvaﬂbezx
ocobennocmeri 0OV4AIOUUXCS.

COJEPKAHUE OBYYEHUSA

8 KJIACC

Pasznea 1. IlepBoHavaibHble XUMHUYECKHE MIOHATUSA

[Ipenmer xumuun. Ponb XUMUU B KU3HU 4YEJIOBEKAa. XMMHSI B CUCTeME HayK. Tena W BemIecTBa.
®u3nyecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BemecTB. l[loHsATHE O MeTomax MO3HAHHS B
xumun. Yucteie BemecTBa U cmecu. CriocoObl pa3aesieHust CMeceid.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHUMBOJBI XUMHUYECKUX AJIeMEHTOB. [IpocThie u
CJIO’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumudeckass ¢opmyna. BameHTHOCTP aTOMOB XWMHUYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocTaBa BeniecTB. OTHOcHUTENbHAs aTOMHasA Macca. OTHOCHUTENbHASA MOJIEKYJIsIpHast Macca. MaccoBast 101
XHMHYECKOT'0 JIEMECHTA B COCIUHCHHM.

KomnuectBo BemectBa. Moisib. Mousipuass Macca. B3anMoOCBSI3b KOJIMYECTBA, MAcChl M 4YHCIIA
CTPYKTYPHBIX €IMHUII BelecTBa. PacuéTel mo opmysiaM XUMHUYECKUX COCTUHECHHM.

du3nYeCcKre U XUMUYECKHUE SIBIICHUSI. XUMHUYECKasi peakiusi U €€ MpU3HAKU. 3aKOH COXPAHEHUS
MacChbl BEIIECTB. XUMHUYECKHE ypaBHeHHUs. Kiaccupukarus XUMUYECKUX PEaKIUi (COeaUHEHUS,
pasoKeHUs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY10i1, MpaBmiiaMu paboThl B 1abopaTopuu U mpuéMamMu oOpaieHus
c JabopaTopHbIM 000OpyZOBaHHEM, H3y4Y€HHE M ONUCaHHe (PU3UYECKUX CBOICTB 00pasloB
HEOPraHMYECKHX BEIIECTB, HaOMoAcHUE (pr3nyecKux (TIaBjIeHUE BOCKA, TaSHUE JIbJIa, PACTHPAHKUE caxapa
B CTyNKE, KUIMEHUE M KOHJEHCAIMS BOJbI) U XHUMHUYECKUX (TOpPEHHE CBEYH, MpPOKATMBAHHE METHOU
MPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHW, HAOMIOJEHHE M ONMUCaHHe TPU3HAKOB
MPOTEKaHUsl XUMUYECKUX PEaKIINil (pa3liokeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuU, B3aUMOJICHCTBUE Kelle3a C PACTBOPOM COJIU
menu (II), u3yyenne cnocoOOB pa3zieneHusi CMecei: ¢ MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BHIIAPHBAHUE,
TUCTUIUTSIIMS, XpomaTorpadus, MpoBeJeHHE OYUCTKH TOBAPEHHOW CONHM, HAOMIOJEHHUE U OIHCAaHUE
pe3yJIbTaTOB IPOBEICHUS ONbITA, WLIIOCTPUPYIOLIErO0 3aKOH COXPAHEHMS MAacChl, CO3JIaHHE MOJEIIeH
MOJIEKY (IIapOCTEPKHEBBIX ).

Paspen 2. Baxxnelmue npeacTaBuTe/ M HEOPraHMYECKHUX BelecTB
Bosznyx — cMmeck razos. Cocras Bo3ayxa. Kucinopon — aneMeHT U mpoctoe BemecTBo. Haxoxaenue
KHCJIOpO/ia B MpUpojie, GU3nUecKrue U XMMHUYeckre cBoiicTBa (peakuuu ropenus). Okcuanl. [lpumenenue



kuciopoaa. CrocoObl MOMy4eHHS KUCIOpoAa B JIAOOpAaTOPHH M MPOMBINUIEHHOCTH. KpyroBopot
Kucinopoaa B mpupoze. O30H — ajutoTporiHas MOAUGUKAIIS KUCIOPOa.

TennoBoit  >pQeKT XUMHUYECKOH peaknuu, TEePMOXMMHYECKHME YpaBHEHHUS, 0JK30- U
SHAOTEpPMUYECKUE peakUuuu. TOIIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3AyXd, YCUIEHHE MAapHUKOBOIO
addekra, pa3pyieHHe 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bomopona B mpupone, (pU3HUecKue u
XMMHYECKHUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI omyueHus. Kuciorsl u comu.

Mounsipablii 00BEM Ta30B. PacuéThl MO XUMUYECKUM yPaBHECHUSIM.

dusnueckue cBorcTBa BoJbl. Boia kak pactBoputens. PactBopbl. HackllieHHbIE 1 HEHACHIIICHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BEMIECTB B BOAE. MaccoBas J0Jid BEIIECTBA B PaCTBOpPE. XMMHUUYECKHE CBOMCTBA
BoAbl. OcHoBaHMs. Ponb pacTBOpOB B MpHpOJAE U B KU3HU YelloBeka. KpyroBopoT BOJbI B NpPHUPOJE.
3arpsi3HeHre TPUPOIHBIX BOA. OXpaHa M OYUCTKA MIPUPOTHBIX BOJI.

Knaccudukanus  weopranmueckux  coemuHeHuit. Oxcunbl.  Kiaccudukanus — OKCHIOB:
coJyieoOpasyroire (OCHOBHBIE, KUCIOTHEIE, aM(OTEpHBIC) 1 HeconeoOpasytomue. HoMeHkmaTypa OKCHIoB.
®uU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [ToiryueHne okCuaos.

OcnoBanus. Knnaccudukanusi ocHoBaHUM: MIENOYM U HEPACTBOpUMBbIE OocHOBaHUs. HoMmeHkaTypa
ocHOBaHWH. DU3NYECKHEe U XUMUYECKHE CBOKMCTBA OCHOBaHM. [loryuyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kuciaor. usndeckue U XMMHYECKHE CBOMCTBA
kucnot. Pan aktuBHoctr metayuioB H. H. bekerosa. [loyuenne kucior.

Comu. Homenkiarypa coneil. @uznueckre U XMMUYECKHUe CBOMCTBa cosel. [lomydenne coeil.

['eneTnyeckas CBSI3b MEXKIy KIACCAMH HEOPTraHUYECKUX COEIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeACICHUE COACp)KaHUS KHUCIOpOJa B BO3[AyXe, IOJy4YeHHE, COOMpaHUeE,
pacro3HaBaHUE ¥ U3yYCHHUE CBOMCTB KUCIIOPO/a, HAOIIOEHNE B3aMMO/ICHCTBUS BENIECTB C KUCIOPOIOM U
YCJIOBUSl BOBHMKHOBEHUS W TPEKpaIleHUs] TOpeHHs (IoXapa), 03HaKOMJIGHHE ¢ 00paslaMH OKCHJIOB U
OTHMCaHUE UX CBOMCTB, MOJIyYCHHE, COOMpaHUe, paclio3HaBaHUE U M3YUYCHHE CBOMCTB BOIOpOa (ropeHue),
B3auMojeiicTBue Bojopoaa ¢ okcugoMm wmeau (II) (BO3MOXHO HCHOJB30BAaHHE BHICOMATEPHAIIOB),
HaOMoZcHNE 00pa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JIei
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJBI C METa/NIaMH (HATpUEM U KayibIlMeM) (BO3MOXKHO
WCIIOIb30BAaHUE BHUACOMATEPUAJIOB), HMCCICIOBAaHUE OOpPAa3I[OB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIacCOB, HAONIO/ICHWE M3MEHEHHs OKPAacKH WHAMKATOPOB B PACTBOpAX KHUCIOT M ILIEIOYEH, W3ydYEeHUE
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METalUIaMH, PEaKIui
HEWTpalIU3aluy, MOJyYEeHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO0 MeETajula JIPYruM H3
pacTBOpa COJIU, PEIICHUE AKCIEPUMEHTAIBHBIX 3aJlad Mo TeMe «BakHeHIme Kiacchl HEOPraHUYECKUX
COCJIMHECHUIY.

Pasnea 3. Ilepuoanyecknii 3axon u Ilepnoanyeckas cucrema xummudeckux djiementos /1. H.
MenpeneeBa. Crtpoenne aroMoB. XuMH4YecKas CBfA3b. (OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[TepBrie MOMBITKH KiIacCU(DUKAIMM XUMUYECKHX dJIeMEHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U IEIT0YHO3EMENbHBIE METAJUIbI, FaJOTE€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aM(OTEPHBIE OKCHUIIBI U THAPOKCHIBI.

[Tepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux anemeHtoB [[. M. Menneneesa.
KopoTtkonepuoanas u anmuuHonepuoaHas ¢popmsl [leproandeckoit CHCTEMbl XUMHUYECKUX 3lieMeHTOB [].



N. Menpneneesa. [lepuoas! u rpynmnsl. PU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB IEpUoia U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocraB aroMHbIX fanep. M3otombl. DnexkTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aTtoMoB mepBbix 20 xumMHYeckux 3neMeHToB l[lepuommyeckoii cucrembl J[. U. Menneneena.
XapakTepucTUKa XUMHUYECKOIO JJIEMEHTa 10 ero nosiokeHuto B Ilepmoauueckoir cucreme [I.
N. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX MU
HEMETAJNINYECKUX CBOICTB 10 IPyIIiaM U IEPUOIaM.

3nauenue llepuonnueckoro 3akoHa u llepmonnyeckoil CUCTEMBl XMMUYECKUX AJIEMEHTOB JUIS
pa3BUTHS HayKu U ipakTuku. [. . MenneneeB — yu4€HbIA U TpaKJaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MOJSpHAsE M HETOJSIPHAs) CBA3b. DJIEKTPOOTPUIIATEILHOCTh
XUMHUYECKUX 3JIeMeHTOB. VloHHas1 CBS3b.

Crenenp oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHCIEHUs U
BoccTaHOBJNIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3y4eHHe O00pa3lloB BELIECTB METAIJIOB M HEMETANIOB, B3aUMOJEWCTBHE THAPOKCHAA LIMHKA C
pacTBOpamMu KHCIOT M IIEJI0YEW, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPBl OKHCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHHsl, COeTUHEHUS).

9 KJIACC

Pa3znea 1. BeniecTBO 1 XUMHYeCKasi peakius

[Tepuonnueckuit 3akoH. Ilepunomnueckas cucrema xumudeckux anemeHtoB [[. M. Menneneena.
CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, KaJWsl, KaJblUd M WX COCAMHEHUH B COOTBETCTBHU C TIOJIOXKECHUEM DJJIEMEHTOB B
[Tepuonuueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CtpoeHue BeIIeCTBA: BUJbI XUMHYECKOU CBSI3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKU U BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIHUXCS K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCTMHEHHH, TeHETHYECKas CBSI3b HEOPTaHUYECKUX
BEIIECTB.

Knaccudukanuss XUMHYECKHX pEaKIHUi MO pa3IuyHbIM MpU3HAKaM ([0 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy, MO HM3MEHEHHMIO CTENEeHEH OKHCICHUS
XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). DK30- U DHAOTEPMUYECKHE
peaxkuu, TepPMOXUMUYECKIE YPABHEHHUS.

[TonsATHE O CKOPOCTH XUMHUUYECKOH peakiuu. [ToHsaTHEe 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peaknusax. [ToHATHE O TOMOTCHHBIX M TETEPOreHHBIX peakmusax. [lonsrue o karamuse. Ilonstue o
XUMUYECKOM paBHOBECHHU. DAKTOPHI, BIMSIOLIME HA CKOPOCTb XMUMHUYECKOM pEaKkIMH W MOJOKEHUE
XUMHUYECKOI'0 PAaBHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTENFHBIE ~ PEaKIMH,  DIEKTPOHHBI  0amaHC  OKHCIUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUU C
MCIOJIb30BaHMEM METO/Ia dJIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOIUALIMN. DIEKTPOIUTHI U HEINEKTPOIUTh. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMAIIMKN BEUIECTB C PAa3IMYHBIMU BUJIAMU XUMHUYECKOW CBs3U. CTENeHb AUCCOLUAIUU.
CunbHbIE U ClIa0ble AIIEKTPOIUTHI.

Peakuuu woHHOTO OOMEHa. YCIIOBUS TPOTEKAHMSI PEAKIM HOHHOrO OOMEHa, TMOJHBIE H
COKpallléHHbIE HMOHHBIE ypaBHEHUsi peakuuil. CBONCTBA KUCJIOT, OCHOBAaHUW U COJIEW B CBETE



MIPEJICTaBICHUA 00 JJIEKTPOIUTHYECKON amccornuanuu. KauecTBeHHBIC peakiui Ha WOHEL [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIETISIMU KPUCTAINIMYECKUX PEUIETOK HEOPraHUUECKUX BELIECTB — METAIIJIOB U
HEMeTauoB (rpaduTa M anMasa), CIOKHBIX BELIECTB (XJIOpHAA HATPHs), MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH  XMUMHYECKOW pEaKkIuh OT  BO3NCHCTBHA  PAa3IUYHBIX  (PAKTOPOB,  HCCIICAOBAHHE
3JIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLECCa AUCCOLUALIMY KUCIIOT, 1EN04Yel U cosel (BO3MOXKHO
HCIOJIb30BAHME BHJIEO MAaTEPHUANIOB), MPOBEAECHUE OIBITOB, WJUIIOCTPUPYIOLIUX MHPU3HAKU MPOTEKAHUS
peakuuii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIJEICHUE Tras3a, OoOpa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX — MPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUil (rOpeHue, peaxiuuu
pa3ioXKeHusl, COEIMHEHUs), pacllO3HaBaHWE HEOPraHMYECKHX BEIIECTB C IOMOLIBI0 KaueCTBEHHBIX
peakiuii Ha MOHBI, PEellIeHNE KCIIEPUMEHTANIbHBIX 3a/1au.

Pasnen 2. Hemerasiibl 1 UX COeAMHEHUSI

OOmast xapakTepucTuka ramoreHoB. OcOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTEpHBbIE CTENEHU
okucnenus. Ctpoenue u GU3NYECKUE CBONCTBA MPOCTHIX BEIIECTB — FAJIOI€HOB. XUMUYECKUE CBOKWCTBA HA
npuMepe xjopa (B3auMOJICHCTBUE ¢ MeTalJlaMH, HEMeTalllaMH, Iienodamu). XiaopoBojopoa. CosnsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBA, MOIy4deHHe, NpuMeHeHue. JleiicTBue xyiopa M XJIOPOBOJOpOJa Ha
OpraHu3M uyesoBeka. Baxknelme XJI0puibl U UX HaX0XACHHUE B IPUPOJIE.

O6mras xapakTepucTrka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHus. CTpoeHune M (usnyeckue CBOMCTBA MPOCTBIX BEIIECTB — KHCIOPOAA M CEpBI.
AnnotpomnHbie MOAUGUKAIIMN KACIOPOAa B Cephl. XUMHYECKHE CBOMCTBA cepbl. CepoBOAOPO/I, CTPOCHUE,
¢bu3nyeckrue U Xxumudeckue cBorcTBa. OKCUABI Cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast
KHACIOTa, (U3MYECKHe M XHUMHYECKHE CBOicTBa (0OImMe Kak MpeACTaBUTENs Kiacca KHCIOT MU
cneuupuyeckre). XUMUYECKUE PEaKLUH, JIEKAIIUEe B OCHOBE IMPOMBIIUICHHOIO CIOCO0a IMOTyYeHMS
cepHO KHCHOTHL. [IpuMenenue cepHoil kuciaoTel. COIM CEpHOM KHCIIOTHI, KaUeCTBEHHAs peakUus Ha
cynbdar-uoH. HaxoxxaeHue cepbl u € coeAMHEeHUH B Ipupoje. XUMUUECKOE 3arpsi3HEHUE OKpYXKarolei
CpeAbl COEIMHEHMSIMU cepbl (KHMCIOTHBIE AOXKIM, 3arpsS3HEHHE BO31yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALCHUS.

OOmiast xapakTepucTika 371eMeHTOB VA-Tpymibl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTENIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHHE B MpUpoJe, (U3UYECKUE U XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHUAK, €ro (u3M4ecKue M XHMUYECKHE CBOICTBA, IMOJyYyeHHE U
npuMeHeHre. Comu aMMOHMS, WX (U3MUECKHE M XMMHUYECKHE CBOMCTBa, mpuMmeHeHue. KauecTBeHHas
peakuus Ha MOHBl aMMOHUS. A30THasl KHMcCJOTa, €€ MoiydyeHue, Gpu3nueckue U XUMUYECKUe CBOWCTBA
(obmme Kak MpencTaBUTENs Kjacca KHUCIOT M cneuupuyeckue). Mcnoiap3oBaHWe HUTPATOB U COJEH
aMMOHHUSI B KayeCTBE MMHEPAJbHBIX YIOOpeHHH. XUMHMUYEecKoe 3arps3HEHUE OKpPY>KAIoLIeH cpeabl
COEMHEHUSIMHM a30Ta (KHCIOTHBIE JOKIH, 3arps3HeHHE BO3JyXa, MOYBBl M BOA0EMOB). docdop,
aJI0TponHble Moaudukanuu (ocdopa, ¢pusndeckue U xumudeckue cporctBa. Oxcua dochopa (V) u
¢dochopHas kucinora, GpU3MUECKUE U XMMUYECKHE CBOWCTBA, moiydyeHue. Mcnonb3oBanue QocdaroB B
Ka4yecTBE MUHEPAIbHBIX Y100pEHUH.

OOmas xapakrepuctuka 1eMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTEepHbIE
CTETIEHU OKHUCIIECHHs. YTIepoJ, aJuIOTPONHbIe MOAU(UKAILIMKU, paclipoCcTpaHeHue B pupoae, pusnueckue
U XUMHYecKue cBoiicTBa. Ancop6ums. Kpyroopor yriepoma B mpupoge. Okcuisl yriepoja, HX
¢u3nyeckue M XUMUYECKHE CBOMCTBA, JEHCTBHE Ha JKMBBIE OPraHMU3MBI, MOJIY4Y€HHUE U TPUMEHEHHE.
DKoJsiorndyeckue mnpoodsieMsbl, CBsi3aHHbIe ¢ okcuaoM yriepona (IV), runmoresa rino6anbHOro MOTEIUICHUS
KJIMMaTa, MapHUKOBBIN 3¢ (eKT. YTosbHas KUCIO0Ta U €€ CONH, UX (PU3nYecKre U XUMUYECKHe CBOMCTBA,



nojlyyeHue u npuMmeHeHune. KauectBenHas peakuusi Ha KapOoHaT-MOHBL Mcnonbp3oBaHue KapOOHATOB B
OBITY, MEJUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUAX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTUIIEH, 3TaHOJ, TJIMIEPUH, YKCYCHas KUcoTa). [IpupoHble HCTOYHUKHY YII€BOIOPOIOB
(yromp, npupomHbIi Ta3, He(TH), NPOAYKTH HX TNepepadoTku (OeH3WH), WX pOoIb B OBITY H
npoMbliieHHoCTH. [loHsATHE 0 OMONOrMuecky Ba)KHBIX BEIIECTBAX: JKUPAX, OeNKax, yrieBoJax — U HUX
pOJIU B )KM3HU uyelloBeka. MaTepruaabHOE €JMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COSAUHEHUN.

Kpemunii, ero ¢usnyeckne u XMMUYECKHE CBOWCTBA, MoOJydeHHE M mnpuMmeHeHue. CoenuHeHus
KpemHus B ipupoie. O6mue npeacrapiienus 00 okcuie kpeMmuus (1V) u kpeMHaneBoit kucnore. CHIIMKATHI,
UX HCHOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelne cTpouTenbHble MaTepUasbl: KEpaMUKa,
CTEKJI0, IIeMEHT, OeToH, 3kene300eToH. I[IpoOiembl 0e30macHOTO MCIHOJB30BAHUS CTPOUTEIBHBIX
MaTepHUaIoB B IOBCEJHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3ydeHHe OO0paslloB HEOPTaHWMYECKWX BEIIECTB, CBOWCTB COJITHOW KHCJIOTBI, TPOBEICHUE
KAQYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPpHUA-UOHBI H Ha6J'IIO)IeHI/Ie IMPU3HAKOB HUX IIPOTCKaHUsA, OIIbITHI,
oTpaxkaromue (¢U3NYECKHE W XUMHUYECKHE CBOWCTBA TaJOr€HOB M WX COCIWHEHHH (BO3MOXKHO
HCIOJIb30BAHME  BHJIEOMATEpUANIOB), O3HAKOMJIEHME C o0pasllaMu XJOpPUAOB  (TaJOr€HHIOB),
O3HAKOMJICHHE C 00pa3lamu cepbl U €€ COCIMHEHUSMHU (BO3MOXKHO HCIOJIh30BAHNE BUICOMATEPHAIIOB),
HaOJro/IeHNe Tporiecca OOYTIMBaHMSI caxapa IOJ JIeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI,
M3y4YeHHUE XUMUYECKUX CBOMCTB pa30aBICHHOM CEPHOM KHCIIOTHI, MPOBEJICHNUE KAaUeCTBEHHOW PeaKIIuu Ha
cynb(haT-uoH U HabII0ieHNe IpU3HaKa e€ MPOTEeKaHUsl, O3HAKOMJIEHHUE ¢ (PU3NUECKUMH CBOMCTBAMH a30Ta,
dbochopa m ux coeauHEHUH (BO3MOXXHO HCIOJB30BaHWE BHUACOMATEpPHATIOB), OOpa3laMU a30THBIX W
(dbochopHBIX ymoOpeHu, TONydeHHE, COOMpaHHe, paclo3HaBaHWE M HM3YyYCHHE CBOWCTB aMMHAKa,
MIPOBEJICHUE KAUYeCTBEHHBIX peakUuii Ha HWOH aMMOHHMS U (ocaT-HOH M HU3YUYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON Aa30THOM KHUCIOTHI C MeIObl0  (BO3MOXKHO
MCIOJIb30BAHME BHJICOMATEPHANIOB), U3yUEHUE MOJENel KPUCTAJUTMUECKUX PElETOK aiMasa, rpadura,
¢ynepeHa, 03HaKOMJICHHE C MPOIIECCOM aJCOPOLIUU paCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM MPOTHBOrasa, MojiyueHue, coOupaHue, paclio3HaBaHUE U HU3YUYCHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpoBeJcHIEe KAaYeCTBEHHBIX peakluid Ha KapOOHAT M CUIIMKAT-UOHBI M M3yY€HUE MPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHHE C  NPOAYKIHMEW  CHWIMKATHOW  TMPOMBIIUIEHHOCTH,  pELICHHE
SKCIEPUMEHTAJIBHBIX 3a/1au M0 TeMe «BakHelne HeMeTaulbl U UX COSIUHEHUSD.

Pa3pen 3. Merasiibl M1 HX COeIUHEHU S

OO0mras XapakTepUCTUKAa XUMHUYCCKUX DJIIEMEHTOB — METAJJIOB HA OCHOBAHMM HMX ITOJOXKEHHUS B
[Tepuonnueckoit cucreme xumudeckux sneMmeHToB [[. M. MenpaeneeBa u ctpoeHus atomoB. CTtpoeHue
MeTajuI0B. MeTajminueckast CBsi3b M METAIUIMYECKask KPUCTAITNYECKAs PeIIETKA. DIEKTPOXUMUYECKUN PsijL
HanpspKeHUH MeTamioB. Ou3nMYeckre U XMMHUECKHe CBOMCTBA MeTaiioB. OOmue crnocoObl MoydeHus
MeTaiioB. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIutaBbl (CTalb,
YyT'yH, JIOPaTIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U POMBIIUICHHOCTH.

[llenoynbie MeTaybl: TonokeHue B llepuoguyeckor cUCTEME XUMMUYECKHUX HJIEMEHTOB JI.
W. MenneneeBa, CTpoeHHE X aTOMOB, HaXOXACHNUE B Tpupoie. Pu3nueckrne 1 XUMUIECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKCHIbI U TUAPOKCHIBI HAaTpus U Kanus. [[puMeHeHne menouyHbIX METauioB U
UX COCIMHEHHH.

[[lennoyHO3EMENBHBIE METAJUIBI MAarHUM M KajlbLM: TonokeHue B llepuoanueckon cucreme
xuMHu4ueckux 3ieMeHToB . 1. MenneneeBa, cTpoeHME UX aTOMOB, HaXOXK/JIEHUE B Ipupoe. uzndeckue



U XUMUYECKHE CBOICTBA MarHus U Kajblysl. BaxHelne coeiMHeHNs Kalblius (OKCU, THIPOKCU, COJIN).
JXécTkocTb BOJBI U CLIOCOOBI €€ YyCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucteme xumuueckux snementos 1. M. Menneneesa,
CTpOEHHUE aTOMa, HaXOXk/IeHHe B pupoje. Puznveckre u XUMUYECKHE CBOMCTBA alIOMUHHA. AM(DOTEpHbIE
CBOICTBa OKCHJAa U TUAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenune B Ilepuonnueckoit cucreme xumudeckux aemeHtoB [[. M. Menneneesa,
CTpOEHHE aToMma, HaxokJaeHue B npupoje. dusnueckue um XUMHUECKHE CBOMCTBa jxene3a. Okcuupl,
ruapokcuibl u conu xenesa (1) u sxenesa (I11), ux coctas, CBOMCTBA U MOJTyUYEHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMd METAJUIOB W CIUIABOB, WX (U3WYCCKUMHU CBOWCTBAMHU, U3YYCHUE
pe3yJabTAaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCUAA KalbLMsl M HATPUs C BOAOM (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEpUAIIOB),
WCCIIC/IOBAaHNE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHs JKele3a B KHCIOpoAe (BO3MOXKHO
HUCITOJIB30BaHUC BI/IJICOMaTepI/IaJ'IOB), MIPHU3HAKOB MPOTCKAHUA Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha MOHBbI. MarHus,
KaJIbIIMsl, alTFOMUHMS, IMHKa, xkene3a (I1) u sxenesza (III), meau (II), HabmroeHne U onrcaHue MPOIIECCOB
OKpalllMBaHHWA IJIAMCHH NOHAMH HATPUs, KaJIuid U KaJIbIIUA (BOSMO)KHO HUCITIOJIB30BAHNC BI/I,ZIeOMaTepI/IaJ'IOB),
HUCCIICO0OBAHUC aM(l)OTepHI)IX CBOHCTB TUAPOKCHAAa aJIOMHUHUA W THUAPOKCHJA THHKaA, PCIICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEME «BaxxHenIme MeTajuIbl U UX COCOUHCHU .

Paznea 4. Xumusi 4 OKpysKamomas cpeaa

BeniectBa 1 maTepuanbl B TOBCETHEBHOM KU3HU YeIOBEKa. be3onmacHoe HCMoib30BaHUE BEIIECTB
U XUMHYECKUX peakuuid B ObITy. [lepBas moMolib mpu XUMHUYECKHUX 0KOTax U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Kalolled cpelnpl (MpeaenbHas OOMyCTHMasi KOHIIGHTpAIus
BemecTs, najiee — [1JIK). Poias xumun B perieHnn 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:
M3y4yeHne 00pa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, MTOJIUMEPHBIE MAaTEpUaJIbl).

10 KJIACC
Pa3znea 1. IloBTOpuTEIbHO-00001IAKO M MOAYJIb Kypca Xumuu (9 kiace)

BemecTBo M XUMHYeCKasi peakUusi

Knaccupukanuss XMMUYECKHMX peakUMid MO pa3IM4yHbIM IpH3HAKaM (IO 4YHUCIy M COCTaBy
YUYacTBYIOUIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(GQEKTy, MO0 HM3MEHEHHUIO CTEHEHEH OKUCIICHHS
XMMHUYECKHX 3JIEMEHTOB, 10 OOPAaTUMOCTH, 10 YYacTHIO KaTajau3aTopa). DK30- M 3HIOTEPMUYECKUE
peakuuu, TEpMOXUMUYECKUE YPABHEHMS.

OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  JJNEKTPOHHBIH  OajdaHC  OKHMCIHMTEIbHO-
BOCCTAaHOBUTEIbHON peakuuu. COCTaBIIEHNE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C
HCIOJIb30BAHUEM METO/Ia JIEKTPOHHOr0 OalaHca.

Teopus 2IEKTPONUTUYECKON AUCCOLMALIMM. DJIEKTPOJIUTEI U HENIEKTPOJINTHL. KaTHOHBI, aHMOHBI.
MexaHn3M AMcCcOIUalMK BEIIECTB C Pa3IMYHbIMM BUAAMHM XUMUYECKOW CBsi3U. CTeNeHb QUCCOLUALNH.
CunbHbIe U cliabble 3JEKTPOITUTHI.

Peakium wmoHHOro oOMeHa. YCIIOBUS NPOTEKaHUs peaklUii HOHHOrO OOMEHa, IOJHbIE H
COKpalI€HHbIE HOHHBIE YPaBHEHMsI peakiuii. KauecTBeHHbIE peakliuy Ha HOHBI.

Xumuueckuii IKCnepumenm:



UCCIIEIOBAHUE D3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IIpoLlecca AUCCOLUALMM  KHCIIOT,
miesioued M coiel  (BO3MOXKHO — MCIIOJIb30BAaHME BHJIEO MAaTEpUaioB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOMIKX MPU3HAKH MPOTEKaHUs PEeaKLuii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BhIJICICHUE
rasa, oOpa3oBaHUE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPhl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakluu pa3ioKeHNs, COETUHEHMUS).

HemeTajibl 1 MX coeJUHEHHSA

OOmias xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTEpHBIE CTEIEHU
okucnenus. CTpoeHne u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOr€HOB. XMMUYECKHE CBOWCTBA Ha
puMepe XJiopa (B3auMoIeHCTBUE C METAJUIaMU, HEMETaJlIaMU, IEeJI0YaMu ).

O6mras xapaktepucTtrka 31eMeHTOB VIA-rpyrmnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE
cTerneHu okucieHus. CTpoeHne u pu3ndecKkre CBOMCTBA MPOCTHIX BELIECTB — KMCI0pOaa U cepbl. OKCUIbI
cepbl KaK MPeACTaBUTENHN KUCIOTHBIX OKCHI0B. CepHasl KUCIIOTa, PU3NYECKHE U XUMUYECKHE CBOWCTBA
(oOrmrHe Kak MpeacTaBUTENS Kilacca KUCIOT U CHeU(DUIECKUE).

OO6mras xapaktepucTuka 351eMeHTOB VA-Tpynmnbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIE
CTETIEHU OKHCIIEHUs. A30T, paclnpoCTpaHEeHHWE B Mpupoae, (GU3NYECKUe U XHMHUYECKHE CBOMWCTBA.
Kpyrosopor azora B mpupoae. AMMHAK, €ro (pu3M4ecKkMe W XUMUYECKHE CBOMCTBA, MOJyYE€HHE HU
NMpUMEeHEeHHe. A30THas KHCIOTa, €€ MoiydeHue, (u3nueckue M XHMMUYECKHEe CBOiicTBa (00ImMe Kak
MIpEeACTaBUTENS Kjacca KUCIoT U crnenuduueckne). Docdop, amtoTpornHeie Moauduxanuu docdopa,
¢buznueckue u xumuueckue cpoictBa. Oxcua docdopa (V) u docdhopnas kuciora, ¢puznyeckue u
XMMHUYECKHE CBOMCTBA, nonydeHue. McnonabpzoBanue gpocharoB B kauecTBe MUHEPAIBHBIX YA00pEHUIA.

OO6mras xapakTepucTrka 31eMeHTOB [V A-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETIeHU OKHUCIICHHUA. YTJIEepOJl, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAaHEHHE B MPUpPOJE, HU3NUECKUE
U XUMHUYEeCKHue cBoicTBa. Aacopoums. Oxcuasl yriaepoja, ux (U3MYECKHEe M XUMHUYECKHUE CBOMCTBA,
NeCTBHE Ha >KMBBIE OPTraHU3MBbI, MOJYyYEHHE M MpUMEHEHHe. DKOJOoruueckue npolsaeMbl, CBI3aHHbIE C
okcuaoMm yriepoza (IV), runoresa rimo6aapHOT0 NOTEINICHUS KIIMMaTa, IMapHUKOBBINA A (EKT.

[lepBoHauanbHble MOHATHS 00 OpPraHUYECKHUX BELIECTBaX KaK O COEIMHEHUSX yrieponaa (MeTaH,
3TaH, STUJIEH, alleTUJICH, 3TaHOJI, IIUIIEPUH, YKCYCHAsI KHCIIOTA).

Xumuueckuii IKchepumenm:

OTBITHI, OTpaxaromue (U3NYECKUEe W XUMHUYECKHE CBOWCTBAa TaJOT€HOB M HMX COCAMHEHUUN
(BO3MOXKHO HCITIOJIB30BaHKE BUAEOMATEPUAIOB), O3HAKOMIICHHE C MPOIECCOM aICOPOIIMH PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

MeTajiibl 1 X COeAMHEHHS

OO0mras XapakTepUCTUKAa XUMHUYCCKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHWM HMX ITOJOXKEHHUS B
[Tepuonnueckoit cucreme xumudeckux sneMmeHToB [[. M. MenpaeneeBa u ctpoeHus atomoB. CTtpoeHue
METaJIJIOB.

[llenoynbie MeTaybl: TonokeHUe B llepuoguyeckor cUCTEME XUMMUYECKHUX HJIEMEHTOB JI.
W. MenneneeBa, cTpoeHHE UX aTOMOB, HaXOKJeHHE B Mpupoae. Dusndeckre u XUMUYecKre cBoWcTBa (Ha
MIpUMepe HATPUS U KaJHsl).

[llenoyHO3EMENBHBIE METAJUIBI MAarHUi M KajlbLMi: TonokeHue B llepuomnueckont cucreme
xuMHu4ueckux 3yeMeHToB . 1. MenneneeBa, cTpoeHME UX aTOMOB, HAXOXK/JICHHUE B Ipupoae. uzndeckue
1 XUMHYECKHE CBOMCTBA MarHus U KalbIUs.

AmomuHui: nojoxxenue B [lepuoanueckoi cucteme xumuueckux 3neMenToB J[. M. Menzaeneesa,
CTPOECHUE aTOMa, HAXOXKJIEHUE B pUpoie. PU3NYECKHE U XUMUYECKUE CBOMCTBA aJIFOMUHUSL.

Kenezo: nonoxenue B [lepmoanueckoid cucreme xumuueckux snemeHToB [[. WM. Menneneesa,
CTPOEHUE aTOMa, HAXOXKJIECHHUE B Ipupoie. PU3NUECKUE U XUMAYECKUE CBOMCTBA KeJe3a.



Xumuueckuii IKcnepumenm:

UCCIIeIOBAaHUE TIpollecca TOPEHUs IKele3a B KHUCIOpoJe (BO3MOXKHO — HCIIOJIB30BAaHHE
BI/IZ[COMaTepI/IaJIOB), IMPU3HAKOB IIPOTCKAHHA Ka4YCCTBCHHBIX peaKum”I Ha HOHBI: Mar”Hus, KaJlbLiyd,
amtomunus, 1uHkKa, skeneza (II) m xeneza (III), memmu (II), HabmroneHue W oOmMUCaHUE MPOIIECCOB
OKpalIMBaHUA IJIAMCHH NOHAMU HATPUs, KaJIuAd U KaJIbIIHUA (BO3MO)KHO HUCIIOJIB30BaHHUEC BI/IIIGOMaTepI/IaJIOB),
HCCIICJOBAHUEC aM(l)OTCpHI)IX CBOMCTB TUAPOKCHU A A TFOMHUHUSA U TUAPOKCHUIA HMHKA.

Pasnen 2. IloBropuTeibHO-00001AI0IIMI MOIYJIb Kypca XMMHH.

TIloemopumenvHo-obobwarowuti Mooyl NpedHA3HayeH O cucmemamusayuu u o0000weHus
npeoMemHO20 COOePIHCAHUS U ONbIMA OesIMETbHOCIU, NPUOOPEMEHHO20 NPU U3VHEHUU 8Ce20 KYPCA XUMULL.

ATOMBI U MOJIEKYJIbI. XuMudeckas Gpopmysna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
TOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsT aToMHasi Macca. OTHOCUTENbHAsT MOJICKYJIIpHAsl Macca.
MaccoBas 10J11 XUMHUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KomnuectBo BemectBa. Monb. MosgpHas macca. B3anmoCBsI3b KOJWYECTBA, MAacChl M 4YHCIa
CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tel mo hopmysiaM XUMHUYECKUX COCTUHECHHM.

dusndeckue U XUMUYECKUE SBIICHUSA. XUMUYECKas peakiuusi U e€ Mpu3HaKd. 3aKOH COXpaHEHUs
MacChl BEIECTB. XUMHUECKHE YPAaBHEHUS.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Okcunpl. Ou3nyueckrue U XUMUYECKHE CBOMCTBA
okcuoB. [lomydyeHne okcumoB.

OcHoBanus. duznueckue U XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lomydeHne oCHOBaHMIA.

Kucnotel. Knaccudukamnus kucaoT. @u3ndeckue 1 XUMHUIECKUE CBOMCTBA KUCIIOT. Psii akTHBHOCTH
metauioB H. H. bekerosa. I[losmyyenue Kucmuor.

Conu. Homenkiarypa coneit. duznueckue U XUMUYECKHE cBOMCTBa coliel. [lomyyenue comnen.

['eHeTnyeckas CBSI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COEIMHEHUM.

[Tepuonnueckuit 3akoH. Ilepuomumueckas cucrema xumuueckux snemeHtoB [[. M. Menneneena.
@u3NYeCcKUil CMBICI OPSAIKOBOTO HOMEpAa, HOMEPOB MEPUO/IAa U IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CTpoeHHE 3JIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. U. MengeneeBa. XapakTepucTHKa XHMMHUYECKOTO »SJEMEHTa IO €ro
nojoxxenuto B [lepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHUSl paauyca aTOMOB XUMHUYECKHUX OJIIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYMIIAM U IIEPUOAAM.

Xumuyeckasi cBs3b. KoBasieHTHasi (MOJIIpHAs M HEMOJSIPHAsI) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTD
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenbp okucinenus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl OkuciaeHus u
BoccTaHOBNeHUsA. Okuciurenn U BoccTaHoBUTENH. (CoOCTaBiI€HUME YPAaBHEHMM  OKHCIHMTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU C UCIIOIb30BAaHUEM METO/1a DJIEKTPOHHOTO OanaHca.

Peakuuu wnoHHOro oOMeHa. YCIOBHUS TMPOTEKaHHS pEaKUUid HOHHOTO OOMEHa, IOJNHBIE H
COKpaIlléHHbIE HOHHBIE YPAaBHEHUS PEaKLIUM.

ConsiHasi KUCIOTa, XUMHUYECKHME CBOICTBa, IMOJy4YeHUE, NOpuMeHeHue. [lelicTBue xiyopa u
XJIOPOBOJIOPOJIa HA OPraHU3M UYEJIOBEKa.

CepoBoaopo, huzndeckue u XuMudeckue cBoctBa. OKCHIBI cepbl KaK MPECTaBUTENN KHCIOTHBIX
okcumoB. CepHas kucjioTa, GU3MYECKHEe M XMMHUYECKHE CBOWCTBa (OOIIHME Kak MPeICTaBUTENS Kiacca
KHUCTIOT U CrielU(UIECKHE).



Conu aMMOHMS, UX (PU3MYECKHE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
HMOHBl AMMOHHS. XHUMHUYECKOE 3arps3HEHHE OKPY’KAIOLIEH Cpeibl COEIMHEHUSMHU a30Ta (KHUCIOTHBIE
JOX U, 3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO3SHCTBE.

Kpemuuii, ero ¢usnyeckue U XUMUYECKHE CBOMCTBA, IOJIyueHHE U HpuMeHeHue. CoeauHeHUs
KpemMHusi B npupoge. IIpobrmempl 0e30macHOrO0 HCMONBb30BAaHUS CTPOMTEIBHBIX MAaTepUajoB B
IIOBCETHEBHOM KU3HH.

DNEKTPOXUMHUYECKUN Psii HAPsKEHU MeTaioB. @u3nyecKue U XMMUYECKHUE CBOMCTBA METAJIIOB.
OO0mue criocoObl TOTYyYeHHUS METAJLIOB.

Oxcupl U TUIPOKCUIBI HATpHsl U Kanusl. [IpruMeHeHne menoyHbIX METaNIOB U UX COSMHEHUH.

JXécTtkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AMdoTepHbIe cBOWCTBA OKCUAA U TUJIPOKCHIA ATFOMUHHUSL.

Oxcuppl, ruapoxcuinpl v conu xxenesa (1) u sxenesza (111), ux cocras, cBoMCTBa U MOJIy4YEHHUE.

[IepBast moMoIs IPY XUMHUYECKHUX 0KOT'aX U OTPABJICHUSX.

Ponb xumun B perieHnn 3K0JIOTHYECKUX MPOOIeM.

Xumuueckuit IKCnepumenm:

Co3JaHue MojeNell MOJIeKYJl (IIapOCTEP)KHEBBIX); HCCIEIOBAHUE AJIEKTPOIPOBOJTHOCTH
pPacTBOPOB BEIIECTB, MPOIIECCca TUCCOIMAIIMN KHUCIIOT, IIeIoueld U cojied (BO3MOXHO HCIOJb30BaHUE
BHJICO MaTEpUaJIOB); O3HAKOMIIEHUE ¢ 00pa3llaMH METAJUIOB U CILJIaBOB, UX (U3NYECKUMU CBONCTBAMHU,
U3Yy4YEeHHE PE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHHE BUJICOMATEPHANIOB) pEIICHUE
SKCIEPUMEHTAJIbHBIX 3aJ1au.

Meostcnpeomemnuwie ceazu

Peanuzanus MexnpeMeTHBIX CBsA3eH pu n3yueHun xumun B 8- 10 kitaccax ocyuiecTBisieTcs uepes
HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBJISIOMINXCS CUCTEMHBIMU
JUIS OTZAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO11ue ecTecTBEHHO-HAYUHbIC TOHATHS: HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS, aHAJINU3, CUHTE3,
KJaccuuKanus, NepUOAUYHOCTb, HAOMIOJICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN 3(h(DeKT, TEXHOIOTHsl, MaTepUaibl.

®duszuka: Matepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIUI, U30TOIbI, PAJINOAKTUBHOCTD,
MOJIEKYJa, OJCKTPUYECKUU 3apsii, MPOBOIHHUKH, IOJIYHPOBOJAHUKH, TUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJo, OOBEM, arperarHoe COCTOSHHWE BELIECTBA, Tra3, pacTBOpP, PacTBOPUMOCTbD,
KpUCTAIIJIMYECKass peméTka, CIjaBbl, (U3MUECKWE BEIUYMHBI, €JUHHIBI H3MEPEHHs, KOCMHUYECKOe
MIPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunTe3, aApixanue, Ouocdepa, dKocuUCTEMa, MHHEpAIbHbIE YyIOOpeHHs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JIMYHOCTHBIE PE3yIbTAThl OCBOCHHSI IPOrPaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs JOCTHTAIOTCS B
Xo7e OOy4YeHHsT XUMHUHM B €IUHCTBE Y4YEOHOHW M BOCHHMTATEIIHOW JESTEIBHOCTH B COOTBETCTBHH C
TPAJIMLIUOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMH U JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPAaBUIIAMU M HOPMaMH MOBEJICHHSI M CITIOCOOCTBYIOT MPOIieccaM CaMOIO3HAHUS,
CaMOpa3BUTHUS U COLIMATIN3ALUN O0YYaIOIINXCS.

JIM4HOCTHBIE pE3yJbTaThl OTPa)KalOT T'OTOBHOCTb OOYYaroOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIbITA JAEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAay4HOMY
HaCJIEIUI0, TOHMMAaHUsI 3HAU€HUsI XMMHUYECKON HayKH B JKM3HHM COBPEMEHHOI'O OOLIeCTBa, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEpHOW HH(pOpManueld O TNepeloBbIX JOCTHKEHUSX M OTKPBITUAX MHPOBOW H
OTE€UYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOILECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS] O COLMAIIbHBIX HOPMaxX W MpaBWJIaX MEXKJINYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE,
KOMMYHHKATUBHOH  KOMIETEHTHOCTH B  OOIIECTBEHHO IIOJE3HOH, Y4YeOHO-HCCIIeIOBATEBCKOM,
TBOPUYECKOH U IPYTUX BUAAX JESTEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HOM COBMECTHOM AESITETbHOCTHU MPH
BBITIOJIHEHUH Y4YeOHBIX, TIO3HABATENbHBIX 33/a4, BBINOJIHEHUH XHMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHMMAHHUIO M B3aUMOIIOMOLIM B Ipolecce 3TON yueOHOU
JESTEIIBHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEIEHUE M IOCTYNKH CBOMX TOBApUIIEH C IO3MLMH
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHYECKOM PEaKLIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABISIONINE OCHOBY AJIS IIOHMMAaHUS CYLIHOCTH HAY4YHOH
KapTUHbl MHpa, MpPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIbI, B3aUMOCBS3AX
4eJI0BEKa C IIPUPOJIHOU CPENOH, O POJIM XMMHHU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MTOJyYeHHE HOBBIX 3HAHUM MO0 XUMMHU, HEOOXOIUMBIE
s oObsICHEHUs] HaONI0JaeMbIX IPOLECCOB U SIBICHUM, I03HABaTelIbHOH, MH(MOPMAIMOHHON MU
YUTATENIbCKOM KyJIbTYypbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEJIBHOH pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPeICTBAMH MH(POPMALIMOHHBIX TEXHOJIOT UH;

UHTepeC K OOYYeHHMI0O U [O3HAHUIO, JIH0O03HATENIbHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM M MCCIIEJOBATENbCKOM JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00y4€HUs B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LICHHOCTH >XKM3HHU, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKU Ha
3JI0pOBBIN 00pa3 *HU3HH, OCO3HAHME TMOCIEACTBUN M HENPHUITHE BPEAHBIX NMPHUBBIYEK (YHMOTpeOsieHus
aJIKOT0JIs1, HAPKOTUKOB, KypEHUSs ), HEOOXOMMOCTH COOJIIOJIEHNs IPaBUI O€30MaCHOCTH MPU 0OpaIleHUH C
XMMHWYECKMMH BEIIECTBAMH B OBITY U peaibHON JKU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUEHHIO MpoQeccuil U TpyAa pa3IudHOro poja, yBaKEHUE K TPyAy U
pe3ysbTataM TPYAOBOH NEATENbHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XMMHH, OCO3HAHHBIN BBIOOp MHIAMBHUIYalTbHON TPACKTOPHHM MPONOJDKEHHUsS OO0pa3oBaHUs C Y4YETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrenHon
npoecCHOHATBHON JEATEIbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHUM, TOTOBHOCTh aJallTUPOBATHCS B
npodeccuoHaILHOMN Cpeie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HU Ha 3eMJie, OCHOBE e&
CYLIECTBOBAHMs, IMOHMMaHUE IICHHOCTH 3JI0POBOTO M 0Oe30macHoro obpasa >KH3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (M3MYECKOMY W TICHXHYECKOMY 3/0POBBIO, OCO3HAHHE LIEHHOCTH
coOmoZieHns TpaBuil 0E30IacHOTO MOBEACHUS NpH paboTe C BEIIECTBAMH, a TaKKe B CUTYalHsX,
YIPOXKAIOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CMOCOOHOCTH TPHMEHSATh 3HAHUWS, IOJIydaeMble NMPH HM3YYCHUH XUMHH, JJIsI pEIIeHHs 3ajad,
CBSA3AHHBIX C OKPY’KAIOIIEH IPUPOJHOW CPENOM, Ul IOBBIIMICHUS YPOBHS JKOJIOTMYECKOH KYJIBTYpHI,
OCO3HAHMSA TII00ATFHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIIeM H Iy TeH UX peIeHHs TOCPEICTBOM METOJIOB
XUMHUH, DKOJIOTMYECKOTO MBIIUICHHs, YMEHHMs pPYKOBOACTBOBATbCA MM B  II0O3HABATEJIbHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTATOB BBIACISIIOT 3HAUYUMBIE I (OPMHUPOBAHUS
MHPOBO33pEHHUs 00IIeHAayUHbI€ MOHATHUS (3aKOH, TEOpHUs, MPUHIINI, TUNoTe3a, (Pakr, cucrema, Imporecc,
SKCHEPUMEHT M JPYroe.), KOTOpble€ HCIOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeaMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHUW U3 3TUX MPEAMETOB (POPMUPOBATH MPEJCTABICHUE O IIEIOCTHON Hay4yHOU
KapTUHE MHpa, M YyHUBEpcajbHble ydeOHble JAelcTBUsS (ITO3HABaTENIbHbIE, KOMMYHHKAaTHUBHBIE,
pEeryJIsITHBHBIE), KOTOpble oOecrneynBaloT (HOpMUpPOBaHME TOTOBHOCTH K  CaMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO M OCYIECTBICHUIO Y4EOHOM 1€ TENbHOCTH.

Ilo3HaBaTebHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS

Ba3zoBblie Jornyeckue neicrBus:

YMEHHUS UCIIOJIB30BATh PUEMBI JIOTUYECKOTO MBIIUIECHUS P OCBOCHHUH 3HAHUN: PACKPBIBATh CMBICT
XMUMHUYECKHUX MOHATUH (BBIAEIATh UX XapaKTEepHblE MPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTUMHU
MOHATUSAMH), HCIOJIb30BATH IOHATUSA [UI1 OOBSACHEHMs OTHAENbHBIX (DAaKTOB W sBICHUMN, BBIOMpAThH
OCHOBaHMA M KpUTEpUM I KIacCU(UKAIUM XMMUYECKUX BEIIECTB U XMMHUYECKHX pPEaKLuH,
yYCTaHaBJIMBATh NPUYUHHO-CICACTBEHHBIE CBSI3M MEXJIy OOBEKTaMU M3Y4YEHHUsS, CTPOMTH JIOTMYECKUE
paccyxJeHus (MHIyKTUBHbIE, e TyKTUBHBIE, 110 QHAJIOTHH), 1€/1aTh BBIBO/BI U 3aKIIIOUYEHUS;

yMEHHE MPUMEHATh B IMpolecce IO3HaHWsS NOHATHS (IpeAMETHble M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIN, UCIIOJIb3yEMble B XUMHUHU, IPEOOPa30BbIBaTh LIMPOKO IPUMEHSIEMBbIE
B XMMHUHU MOJEJIbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTa), XUMHUUYecKas popmyiia U
YpaBHEHHE XUMHUYECKOW pEaKUMHM — IpPU pEIIeHUM Yy4eOHO-TIO3HABaTENbHBIX 3a/ad, ¢ Y4ETOM 3THX
MOJIEIBHBIX IIPEACTABICHUN BBIABIATH W XapakTEPU30BaTh CYLIECTBEHHBIE IPU3HAKM H3y4aeMbIX
O0BEKTOB — XHMMHUYECKMX BELIECTB W XHMHYECKUX PEAKUMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBS3U U IPOTUBOPEYNS B U3Y4aEMBIX ITPOLIECCAX U SBICHUSIX.

Ba3zoBrble nccienoBarenbckue 1eiCTBUSA:

YMEHHME MCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA INIO3HAHUS, a TaKXKe B
Ka4yecTBE OCHOBBHI JUIs ()OPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKACHUI;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OpPraHM3allud M MPOBEIEHHUIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOII0aTh 3a XOJOM IHpoIlecca, CaMOCTOSTEIbHO MPOTHO3MPOBATH €r0
pe3yabTat, GopMyIupoBaTh 0000IIEHNUS U BHIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS,
COCTaBJIATh OTYET O MPOJETAHHOM paboTe.

Pabora ¢ undpopmanueii:

yYMEHHUE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIMIO PA3TUYHBIX BUIOB U GOPM
MPEJCTaBICHUS, TOJIYYaeMyl0 U3 Pa3HbIX MCTOYHHMKOB (HAy4HO-TIOMYJISIpHAsl JUTEpaTypa XUMUYECKOTIO
COJIep>KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TMPUMEHATh Pa3IMYHBIE METOJbl W 3alpoChl MPU TOUMCKe W oTOope uHpopMmanwmu u
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMMBIX JUIS BBITIOJHEHUS Y4YEOHBIX W TIO3HABATENBHBIX 3134
ompeAenéHHOro TUIA, MPUOOpPETeHHE OmbITa B OOJIACTH  WCIOJIB30BAaHUS  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJCHUE KYyJIbTYpPOH aKTHMBHOTO WCIIOJIb30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIILHO BHIOMpATh ONTHMAIBLHYIO (opMy mpeacTaBieHUs WHOOPMALUU H
WUTIOCTPUPOBATH peliacMble 3a1a9u HECIIOKHBIMU CXEMaMHU, TuarpaMmMamu, IpyruMu GopMamu rpaduku
M UX KOMOMHAIIASIMHU;

YMEHHE UCTIOIb30BaTh M aHAIM3UPOBATH B MPOIIECCe YIEOHOH U MCCIIeI0BATEIBCKON AEATEIbHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3AWCTBA W TPAHCIOPTa HA COCTOSHHE
OKpY>Karolllel MPUPOIHON CPEBI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE TelCTBHUS:

yMEHHUS 337aBaTh BOIIPOCH! (B X0/€ Auajora 1 (W) AUCKYCCUH) 110 CYIIECTBY 00CYyK/1aeMOil TeMBI,
(bopMyIHpOBATh CBOU MPEATIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS PEITI0KESHHOM 3a/1auu;

YMEHUS TIPEACTABIIATH TOJNyYEHHBIC PE3YyJbTaThl TO3HABATEIHLHOW JCSITEILHOCTH B YCTHBIX U
MMACBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 Pe3yJhTAaTOB BBITOJIHCHUS XHMHYECKOTO SKCIEPHMEHTA
(JtabopaToOpHOTO OIBITa, JA00OPATOPHOI pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO ITPOCKTA);

YMEHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHOH U
WCCIIEIOBATEIILCKON JEATENBHOCTA TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE Yy4éTa OOmIMX
WHTEPECOB W COTJIACOBAHMS TO3WIUH (0OCYXAeHWs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD,
KOOpJMHAILIMSI COBMECTHBIX ACWCTBMIA, OIpeNeleHHe KPUTEPUEB IO OIEHKE KauyecTBa BBIITOJIHEHHOU
paboTHI U ApYyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OINpEeAeNsATh LENu JesATeNIbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M IPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIBLHOCTb, BBHIOMpaTh Haubolee
3¢ dexTuBHBIEC CITOCOOBI pelieHUsT yYeOHbIX W TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOpUTM JCHCTBHUI MpPU BHIMOJHEHUH 3aJaHUN C YYETOM IMOIYy4YEHUs
HOBBIX 3HaHHM 00 M3yyaeMbIX 0OBEKTaX — BEIIECTBAX U PEAKIUAX, OLICHUBATH COOTBETCTBHE MOTyUYEHHOTO
pe3ynbTara 3asBJICHHON LEelIH, YMEHUE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, NpeiaracMbie B
YCIIOBUU 3aJJaHUM.

MHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX PE3yJIbTaTOB [0 OCBOCHUIO 0053aTE€IBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
TaHHOU (enepalbHON paboyeil mporpaMMon, BBIIENAIOT: OCBOCHHbIE O0YYAIOIMIMMUCS HAay4HbIE 3HAHUS,
yYMEHHS U cIocoObI IeHCTBUH, crienuduueckue i MpeaMETHON o0nacTu « XUMHUS, BUIbI JeSITEIbHOCTU
M0 TOJYYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPHpETAINH, MPEoOPa30BAHUIO M MPUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIIUAX.

K xoHiy oOyuenusi B 8 kijiacce mpeaMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITUNA: aTOM, MOJIEKYJa, XUMHUECKUN DIIEMEHT,

MIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJAHOPOJIHAs), BaJEHTHOCTb,
OTHOCHUTEIbHAsl aTOMHAs U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasl JOJsl XMMHUYECKOrO 2JIEMEHTa B COCIWHEHUH, MOJSPHBIH OO0BEM, OKCHI, KUCIIOTA,
OCHOBaHHUE, COJIb, DJEKTPOOTPUIATENLHOCTh, CTENEHb OKHUCICHUS, XHUMHYECKas peakius,
KIacCU(UKAIUS PEAKIIU: PEaKIUu COCIUHEHUS, PEAKIINH PA3JI0KEHUS, PEaKIIMU 3aMEeIIeHHS,
peakiuu 0OMeHa, 3K30- M SHJI0TEPMHUYECKHE PEaKIuH, TeIIoBOK AP PEKT peakiuu, Apo aToma,
ANIEKTPOHHBIN CIION aroma, aTOMHasi OpOHTalb, paIuyC aToMa, XUMHUYECKasi CBS3b, MOJISPHAS U



HENoJIIpHasi KOBAJIEHTHAs CBS3b, MOHHAs CBA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast J10JIs
BelllecTBa (MPOIEHTHAs KOHLIEHTPAILs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMUUYECKUX ITOHATUI U IPUMEHATH 3TH MOHSTUS IIPU
OINMCAaHUHU BEUIECTB U UX MPEBpAILCHUI;

® CIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHUS (OpPMYJ BELIECTB U YypaBHEHUI
XUMHYECKUX PEAKIIUN;

® ONpENeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHMSX, CTEIEHb OKHUCICHUS
HJIEMEHTOB B OWHAPHBIX COCIMHEHMSX, MPHHAJICKHOCTh BEIIECTB K OMPEIACIEHHOMY Kilaccy
COeMHEHUH 1Mo hopMyiam, BUJ XUMUIECKOH CBS3M (KOBAJICHTHAS U HOHHAS) B HEOPTAHUYECKUX
COETMHEHUSIX;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH TOHUMAHHUE
MEePUOJMYECKON 3aBUCUMOCTH CBOWCTB XMMMUYECKHUX OJJIEMEHTOB OT HX TIIOJOXKEHHUS B
[leprognueckoit cuctemMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaipo;

® ONUCHIBaTh U XapaKTepu3oBaTh TabmuuHyro (opmy Ileproanueckoil cucTeMbl XMMHUYECKUX
AJIEMEHTOB: pPa3nyaTh MOHATHUS «TJIaBHas noarpynna (A-rpynmna)» u «rnobdouyHas noarpymnmna (b-
rpymnmna)», Majble U 00JIbIINE IePHUO/Ibl, COOTHOCUTh 0003HAUEHHUsI, KOTOPbIE UMEIOTCS B TaOIHIIe
«ITepuognueckass cucreMa xumudeckux osnemeHToB [[. WM. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, odiiee
YHCIIO 3JIEKTPOHOB M pacpe/iesieHue X 0 3JIEKTPOHHBIM CI0SM);

e iaccu(uIUpPOBATh XUMUYECKUE IEMEHTHI, HEOPraHUYECKUE BEILECTBA, XUMHUYECKHE PEAKIINH
(TI0 YKCy ¥ COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3P deKTy);

® XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XMMHYECKHE CBOWCTBA BEILECTB Pa3IMYHBIX KJIAcCOB,
MOATBEPXKJAsi ONUCAHWE MPUMEPAMH  MOJEKYJSIPHBIX  YPaBHEHHHW COOTBETCTBYIOLIMX
XUMUYECKUX PEaKLUi;

® [POrHO3UMPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTM OT HX KadyeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKaHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMUHBIX YCIOBHSIX;

® BBIUKCIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJSIPHYEO MAacChl BELECTB, MACCOBYIO JIOJIHO
XMMHYECKOTr0 3JIEMEHTa Mo (QopMyJie COEIWHEHUS, MAcCOBYIO JIOJIIO BEILIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN pEaKILIH;

® [IPUMEHATh OCHOBHBIE ONEPALIMN MBICIIUTEIILHON JEATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eHIe, cCUCTeMaTH3aIUI0, KIACCH(PUKAIUIO, BBISIBJICHUE TPUUYUHHO--CIIEICTBEHHBIX CBS3EH
— JJIs U3y4YEHHUsS] CBOWCTB BELIECTB M XMMUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOMbI
MOo3HaHUsT — HaONIOIeHWe, U3MEpeHHe, MOJAETUPOBAaHUEe, OJKCHEPUMEHT (peaibHbIi U
MBICJICHHBIH );

e CIle[I0BaTh MpaBHJIaM MOJIb30BAHUS XMMHUYECKON MOCYA0i U 1a0b0paTOpHBIM 000PYOBaHUEM, a
TaKKe MpaBuiiaM OOpaIlleHHs! C BEIECTBAMU B COOTBETCTBUH ¢ MHCTPYKIMSAMU IO BBITTOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMpPAaHUIO ra3000pa3HbIX BEIIECTB
(BoOpOoZa M KHCJIOPOAA), NMPHUTOTOBJIECHUIO DPACTBOPOB C OINpeNelEHHOW MaccoBOM Joiei
pPacTBOPEHHOI0 BEIECTBA, IUIAHUPOBATh M IPOBOJUTH XUMHYECKHE OKCIIEPUMEHTHI 110
pacrno3HaBaHUI pPACTBOPOB IIEJIOYEH M KUCJIOT C TIIOMOIIBIO HMHJIUKATOPOB (JIAKMYC,
¢beHondranent, METUIOPAHXK U JAPYTHE).

K koHiy oOyuenus B 9 kJjiacce nmpeJMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXKaThb

c(OPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUI:



PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKyJIa,
HUOH, KaTHOH, AaHHUOH, IIPOCTOE  BEIECTBO,  CJOXHOE  BEILIECTBO, BaJEHTHOCTbD,
3IEKTPOOTPUIIATEIBHOCTD, CTENEHb OKHUCICHHUS, XMUMHUYECKas pEeakKlMsi, XUMHUYECKas CBS3b,
TeTI0BON 3(h(eKT peakiuu, MOJIb, MOJIPHBIN 00BEM, PacTBOP, dIEKTPOIUTHI, HEITEKTPOIHUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIMAINS, DPEaKIWW HOHHOTO OOMEHa, KaTaliu3aTtop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE pEaKIHH, OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC
peakuuu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME M BOCCTAHOBIEHHUE, AJUIOTPOIIUS,
aM(pOTEepHOCTh, XUMHYECKasl CBSI3b (KOBAJICHTHAsS, HOHHAS, METATNYECKAs ), KPUCTAJUTHYSCKAS
pemérka, KOppO3Usl METaJJIOB, CIUIABbl, CKOPOCTb XHMMUYECKOM peakiuu, IpeaesbHO
nonyctuMas konueHTpanus [1JIK Bemectna;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TTOHSATUN U IPUMEHSITH 3TU TTOHATHUS TIPH
OTIMCaHUU BEIIECTB U UX MPEBPAICHHIA,

WCIIOh30BaTh XUMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBJieHHUsT (OPMYJ BEIIECTB W YpPaBHEHUM
XUMHYECKUX PEAKIIUN;

OTIPEIEATh BAJICHTHOCTh W CTENEHb OKHUCJICHHS XHUMHYECKHUX JJIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUH IO
dhopmynaM, BHI XUMAYECKON CBsI3U (KOBAJICHTHAsI, HOHHAS, METAJUTMYECKas) B HEOPraHUIECKHUX
COCIMHEHMSX, 3apsi/i MOHA TIO XUMHUYECKOH (opmylie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCAMHEHUH, THI KPUCTALTUNYECKON PeIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbich [lepuoanueckoro 3akoHa /. M. MenpaeneeBa u I€MOHCTPUPOBATH €ro
MMOHMMAaHKe: OIHUCHIBaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoauueckoil cuctemsl
XMMHUYECKHUX DAJIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» U «1moboyHas
noarpynna (b-rpynma)», mansie W OoJbIME TEPHOJBI, COOTHOCHTh O0O3HAYCHHS, KOTOPHIC
UMEIOTCS B MEPUOAMYECKON Tabmuie, ¢ YHCIOBBIMU XapaKTEpUCTUKaMU CTPOEHHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj spa, o0lee YUCIO AJIEKTPOHOB U paclpeieieHHe uX
T10 3JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOKCTB AJIEMEHTOB
U UX COCJMHEHUU B MpeJieax MalbIX MePHUOJO0B U IJIaBHBIX MOATPYII C yYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHUYEeCKHe BEIECTBA, XUMHUECKUE PEaKluu
(10 YuCIy ¥ COCTaBY y4aCTBYIOUIMX B PEAKIIUU BEILIECTB, [0 TETIIOBOMY dPQEKTY, 10 U3MEHEHUIO
CTETeHEW OKUCICHUS XMMHYECKUX dJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIKME M CIeNU(PUUECKUE XMMHYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPHKAasi ONMCAHUE MTPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX YpaBHEHHIA
COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIU;

COCTaBIISITh YPaBHEHUS IEKTPOIUTUYECKON JUCCOIUAIINH KUCIIOT, IIeJI0Ueil U COJIeH, MOJHbIE U
COKpaIlIéHHbIE ypaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS peaklUi, OATBEPKIAOIINX
CYILIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/y BEIlIECTBAMU Pa3IMYHbIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIII MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO 0allaHca dTUX PeaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHUX TIPEBPAIICHU B PA3IMUHBIX YCIOBHSIX;

BBIYUCISATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO dJIEMEHTa Mo (QopMyJie COSAWHEHUsS, MAcCOBYIO JIOJNIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN peaKIIy;



coOI0aTh MpaBwiIa MOJIb30BAHUS XUMHUECKONW MOCYI0H U TaOOpaTOPHBIM 000pYyAOBaHHEM, a
TaKKe MpaBuia OOpalIeHNs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH O BBITIOJIHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYEHUIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriIeKUcsoro rasa);

MPOBOJIUTH PEAKIMH, MOATBEPXKJAIONINE KAYeCTBEHHBIH COCTaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOPUA-, OpOMUI-, MOAUI-, KapOoHaT-, docdar-, cuamkar-,
cynabdar-, THIPOKCHI-MOHBI, KATHOHBI aMMOHHMSI M HMOHBl HM3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIILHON JEITEIHbHOCTH — aHAIN3 M CHHTE3, CPaBHEHHE,
00001IIeHNe, CHCTEMATH3aINI0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — IS M3Y4eHUS
CBOWCTB BEIIECTB M XUMHUYECKHX pEaKIWH, eCTeCTBEHHO-HAyYHBIE METOJAbl TO3HAHHUS —
HaOJI0/IeHUEe, U3MEPEHNEe, MOICTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN).

K xonmy oOyuenust B 10 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y 00yYaIOLIUXCSI YMEHHI:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUUYECKHUX MOHSATHI: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKyJIa,
WOH, KAaTHOH, aHWOH, TIPOCTOE  BEIIECTBO, CJOXXHOE  BEIIECTBO, BAJCHTHOCTH,
AIEKTPOOTPHUIIATEIFHOCTD, CTETICHh OKHUCICHUS, XMUMHYECKas peakius, XUMHUYECKas CBS3b,
TEIIIOBOM d(DPEKT peakiuu, MOJb, MOJIIPHBIN 00BEM, PACTBOP, DIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIMAIMSA, PEaKIMM HOHHOTO OOMEHa, KaTaJu3aTop, XHUMHYECKOEe
paBHOBecHe, OOpaTUMble W HEOOpaTHMbIC pEaKIMH, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peaKiMy, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aMm(doTepHOCTh, XUMHUUECKAsl CBA3b (KOBaJCHTHAs, MOHHAS, METAJUIMUECKAsl), KPUCTAJUTMIECKAs
pemeéTka, KOppO3Wsi METa/UIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaklHuH, MPeaeiIbHO
nonyctuMas konueHTpanusa [1JIK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATUH U PUMEHSTH 3TH MTOHATHUS TIPH
OTIMCaHUU BEIIECTB U UX MPEBPAICHUN;

HCIIOIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JUIsI COCTaBJiCHHUS (OPMYJl BEIIECTB W YpPaBHCHHM
XUMUYECKUX PEaKIUi;

OTIPENIEATh BAJICHTHOCTh W CTEMECHb OKHUCIICHHS XHMHYECKHX DJJIEMEHTOB B COCIMHCHHSIX
Pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEUIECTB K OMpEAeNEHHOMY KiIacCy COEIMHEHUH M0
(dbopMynaM, BUJI XUMHUYECKOU CBSI3U (KOBAJICHTHAs, MOHHAS, METAIJIMYECKasi) B HEOPraHMUYEeCKUX
COCIMHEHHX, 3apsj MOHA MO XUMUYecKoi (opmyre, xapakTtep cpelbl B BOAHBIX PacTBOpPax
HEOPraHMYECKHX COCAMHEHUH, THI KPUCTALTHYECKON PEeIETKH KOHKPETHOTO BEIICCTBA;
packpeiBaTth cMmbici [lepuoguueckoro 3akoHa [[. M. MeHneneeBa W JAEMOHCTPUPOBATH €O
MOHMMAaHKe: OIMHUCHIBaTh M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ileproanueckoil cuctemsl
XUMHUYECKHUX DIIEMEHTOB: Pa3nyaTh MOHATHUS «TJIaBHAs moArpymnmna (A-rpymnmna)» U «moboyHas
noarpynna (b-rpynmna)», maneie U OONbIIKME TEPUOMBI, COOTHOCHTH 0003HAYECHHsI, KOTOPHIE
UMEIOTCS B TEPUOAMYECKON TabmuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKaMU CTPOCHHUS aTOMOB
XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsl Aapa, 00Ilee YUCIIO IEKTPOHOB U paclpeesieHue ux
TI0 IEKTPOHHBIM CJI0SIM), OOBSACHSATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB DJIEMEHTOB
U UX COCIMHEHMI B Ipelesax MalblX MNEPUOJOB M TJIABHBIX MOJATPYIIl ¢ YUYETOM CTPOCHHS UX
aTOMOB;

KIIACCU(PUITMPOBATH XUMUYECKHE JIEMEHTHI, HEOPraHUYECKUE BEIEeCTBA, XUMHUYECKHE PEAKIIHH
(0 YuCITy ¥ COCTaBY y4aCTBYIOIIHMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY dPQEKTY, 10 U3MEHEHUIO
CTETICHEN OKUCIICHUSI XUMHUUECKUX AJIEMEHTOB);



XapakTepu30BaTh (OMHUCHIBATh) OOIMKE W crenu(uyeckue XMMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOATBEPXKIAsl ONMCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLUi;

COCTaBJIAITh YPaBHEHUS JIEKTPOJIUTUYECKON JUCCOLMALIUYU KUCIIOT, I1€JI0UE U COJIEH, TTOJIHbIE U
COKpalIEHHbIE YPaBHEHUS PEAKLM MOHHOIO OOMEHA, YpaBHEHUS PEAKIIMM, MOATBEPKIAIOLINX
CYILLECTBOBaHUE FEHETUUECKOM CBS3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CyLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHMSI, BOBMOXKHOCTH IIPOTEKAHUSI
XUMHYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOI0 3JIEMEHTa MO0 (QopMyJie COEIMHEHUS, MAcCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMHUYECKON peaKIuy;

coOro1aTh MpaBuiia MOJIb30BAHMS XMMHYECKON MOCYI0M U 1ab0paTopHbIM 000pyI0OBaHUEM, a
TaK)Ke MpaBuiia 0OpaIleHHsl ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH I10 BBIITOJIHEHUIO
71a00PATOPHBIX XMMHUYECKUX OMNBITOB IO TMOJYYEHHIO U COOMpPaHHIO ra3000pa3HBbIX BEIECTB
(aMMMaKa M yriieKucsoro rasa);

MIPOBOJUTHh PpEAKLUWH, MOJATBEPXKIAIOUINE KAueCTBEHHBIN COCTaB pPAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TyTEM XJIOPUA-, OpOMUI-, MOAUI-, KapOoHaT-, docdar-, cuamkar-,
cyiab(ar-, THUIPOKCHI-MOHBI, KATHOHBI aMMOHMS M HMOHBl M3Y4YEHHBIX METAJUIOB,
MIPUCYTCTBYIOINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEILECTB;

IIPUMEHATh OCHOBHBIE OINEPALlUN MBICIUTEIBHON JEITEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
000011IeHNe, CUCTEMAaTHU3allMIO, BBISBIECHUE MPUUMHHO-CIEICTBEHHBIX CBSI3€H — A M3ydeHUs
CBOMCTB BEILECTB M XUMMUYECKHX pEaKLUH, €CTECTBEHHO-HAay4YHbIE METOJbl IO3HAHHUA —
HaOJI0IeHUEe, U3MEPEHNE, MOECTMPOBAHUE, SKCIIEPUMEHT (PEabHbIi U MBICIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoauuecTBO yacos DJIeKTPOHHBIE

HanmenoBanue

Ne Konrpoan- | Ilpakru- | (uupposbie)
pa3aeyioB U TeM

n/m Bcero | HbIe YecKHe o0pa3soBaTe/IbHbIE
NporpamMmbl

padoThI padoThI pecypchl

Pasnea 1. IlepBoHayanbHbIe XMMHYECKHE IIOHATHSA

XUMHS — BayKHas

11 00J1aCTh €CTECTBO3HAHUS 7 9 bubmuoreka [JOK
U NIPAKTHYECKOU https://m.edsoo.ru/7f41837c
JESATETLHOCTH YeJIOBEKa

12 BemectBa u xumuueckue 14 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c

Hroro no pasneny

21



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

Paznen 2. BaxHeiinmmue NPEeACTABUTEC/IN HEOPraHUIECCKHUX BEIICCTB

91 Boznyx. Kucnopon. 6 1 bubnuorexa [IOK
' [MousiTre 06 OKcUIax https://m.edso0.ru/7f41837c
99 Bogopon. Ilonsitue o 7 1 bubnuorexa [JOK
' KUCJIOTaX U COJAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsbi. 5 1 bubnuorexa [JOK
' [MousiTvie 06 OCHOBAHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KIIACCHI Bu6 110K
HOJIMOTEKA
2.4 12 1
HeOpFaHI/I‘-IfiCKI/IX https://m.edso0.ru/7f41837c
COCANHCHUN
Wroro mo pazneny 30

Pa3znen 3. llepuoanueckuii 3akon u [lepuoguyeckasi cucrema xumuueckux 3jaementon /1. U.

MenaeneeBa. CtpoeHue aToM0B. XuMH4YecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peaKiuu

[Tepuonnueckuii 3aKOH 1
[Iepnonnueckas cucrema

bu6moreka [IOK

A1
3 XUMHACCIUX JICMEHTOR 8 https://m.edsoo.ru/7f41837c
. Y. Mennene-eBa.
Crpoenune aToma
XUMHAYECKAsT CBA3b.
OKuCIUTETHHO- bubnuorexa [JOK
3.2 6
BOCCTAHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peakuu
bu6mmoreka [IOK
u
TOTo 1o pasieny 14 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 bubmmorexa TOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 6

YACOB I10 ITPOTPAMME



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne Koutposb- | IIpakru- | (unpposbie)
pa3iesioB U TeM
n/n Bcero | Hble YyecKHe o0pa3oBaTte/ibHbIE
NPOrpaMmblI
padoTsI padoThbI pecypchl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
[ToBTOpEHUE N
11 yriIyOJieHHe 3HAHUHI 4 bubmuorexa [IOK
' OCHOBHBIX Pa3JIeioB https://m.edso00.ru/7f41a636
Kypca 8 Kinacca
OcHoOBHbIE
1.2 3aKOHOMEPHOCTH 5 bubmorera [JOK
' P . https://m.edso00.ru/7f41a636
XUMHUYECKHUX PEaKIIHid
DNeKTpOIUTHYECKAst
13 JIUCCOLHAITHUA. 8 1 1 bubnuotexa [JOK
' XUMHYECKUE PEAKIIUH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
OO6mrast XxapakTepucTUKa
Hl P P bu6mmoreka [IOK
2.1 XUMHUYECKHUX AJIEMEHTOB 3 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorens
OO6mrast XxapakTepucTHKa
99 XHMHYECKHUX IJIEMEHTOB 5 bubnuorexa [JOK
' VIA-rpymnsl. Cepa u eé https://m.eds00.ru/7f41a636
COCTMHECHHUS
OO6mrast XxapakTepucTHKa
XUMHUYECKHUX JIEMEHTOB Bu 10K
nonmoTeka
2.3 VA- LA 9 1
FPYHTBL A30T, https://m.edso00.ru/7f41a636
dhocdop 1 ux
COCTMHCHHS
OO6mras XxapakTepucTuKa
XUMHUYECKHUX JIEMEHTOB Eu 10K
nonroTeKa
2.4 IVA- . 11 1 2
l"p}:l'IHLI yraeponu https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COETMHEHHS
Hroro no pazneny 28
Paznen 3. MeTaJsibl 4 MX COeIMHEHUS
31 OO6mue cBoiicTBa 4 bubmuoreka [JOK
' METAILIOB https://m.eds00.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
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https://m.edsoo.ru/7f41a636

3. Baxwueiiine MeTallIbl U 13 1 5 bubmuoreka [IOK
' UX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 BemectBa u maTepuaiibl 3 bubnuorexa [JOK
' B KH3HH YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro mno pazueny 3
PesepBHOE BpeMs 3 bubamorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 3 7
YACOB I10 ITPOTPAMME
10 KJIACC
KoauuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue
Ne Konrpoan- | Ilpakru- | (uudposbie)
pa3ieioB U TeM
n/n Bcero | HbIe yecKHe oOpa3oBarTe/ibHbIE
NPOrpaMmblI
padoThI padoThI pecypchl
IHoBTOPUTENHLHO-00001IAOIMIH MOAYJIb Kypca XuMun (9 kiacc)
Pasnen 1. BemecTBo 1 XUuMHYeCKHe PeaKIUH
OCHOBHBIE
11 3aKOHOMEPHOCTH 3 Bu6mmorexa [IOK
' p . https://m.edso0.ru/7f41a636
XUMUYECKHUX PEaKITUn
DIEeKTPOIUTHYECKAs
12 JACCOIAAIS. 5 1 bubnuoreka [{OK
' XUMUYECKUE PEaKIIU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 10

Pa3pnen 2. Hemera/luibl M KX COCIHUHEHUS

OO1as xapakTepucTuKa

VA-rpynmnsl. A3oT,

bubmuoreka [JOK
2.1 XUMHUUYECKHUX DJIEMCHTOB 2
https://m.edsoo.ru/7f41a636
VIIA-rpynner. ["anorenst
OO6mras XxapakTepucTuKa
92 XHMUYECKHUX DJIEMECHTOB 5 bu6mmoreka [JOK
' VIA-rpynmsr. Cepa u eé https://m.edso0.ru/7f41a636
COEIUHEHUS
OO0111ast XxapakKTepUCTHKA
B P P bubmuoreka [{OK
2.3 XAMHYECKHUX BJIEMEHTOB 5

https://m.edsoo.ru/7f41a636
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¢bochop u ux
COCANHCHUA

OOm1ast xapaKTepUCTHKA
XMMHUYECKUX 3JICMEHTOB

bubnuoreka [IOK
24 IVA_FP}:HHH' Yraeponu ! https://m.eds00.ru/7f41a636
erMHI/II/I Hn Uux
COCIOIUHCHUA
Hroro mno pazueny 16

Pasgea 3. Meraiibl M1 UX COeTMHEHUA

OO6mue cBoiicTBa 1 bubnuotexa [JOK

METaJIJIOB https://m.edso0.ru/7f41a636

Baxkneiime Metamibl U 7 bubmmoreka [{OK

HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazneny 8

IloBTOpHUTENIHLHO-0600111a101IMIT MOYJ/Ib BCEr0 Kypca XUMHM

[ToBTOpEHME M bubnuotexa [JOK
2.1 yriayOJieHre Bcero Kypca 34 https://m.edsoo.ru/7f41837c
B IIEJIOM https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOI'PAMME
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