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[Iporpamma 1O XWMHUM Ha YPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHM K pe3ylbTraTaM OCBOEHHUS OCHOBHOM
o0pazoBaresibHOM MpOorpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMsl, IPEACTABIEHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepanbHOl paboueld MporpamMmMmel
BOCIIUTAHUS U C YYETOM KOHIIEIIINN MPETOIaBaHms yaeOHOTO TpeaMeTa « XuMUs)
B 00pa3oBaTebHBIX opraHu3anusax Poccutickoit denepaiuu.

[Iporpamma 1mo xuMuu Aa€T MOPEACTABICHUE O LENAX, OOLIEH cTpareruu
oOy4eHUsI, BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU Y4EOHOTrO
npeamera, YCTaHABJIUBAET o0s13aTenbHOE pEeAMETHOE coJiepKaHue,
OpEeAyCMaTpUBAET PACHPENEICHUE €ro Mmo KilaccaM M CTPYKTypPUPOBAHHUE IIO
paznenaM W TeMaM IMPOTPaMMbl MO XUMHUHU, OMPEIEseT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHUsl, PEKOMEHTyEMYIO
MOCIEAOBATEIbHOCTh ~ M3YYEHHUS] XHUMHUU C YYETOM  MEXIOPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM  Yy4eOHOTro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH O0OydYaromuxcsi, ONpeaeaseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOM 0oOpa3zoBaTenbHOU
MpOrpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUN K
pesyapTaram o0y4eHHs] XMMHUHM Ha YPOBHE 1eJIeil U3ydeHHs MpeAMeTa U OCHOBHBIX
BHUJIOB YYE€OHO-II03HABATEILHON JIESITEIHHOCTH OOYYaIOIIErocss MO OCBOEHUIO
y4eOHOT0 CoJIep KaHusI.

3HaHWE XWMHH CIIY>)KUT OCHOBOM Il (OpPMHpPOBAHUS MHPOBO33PCHHUS
oOyuJaroIerocsi, €ro MpeCTaBIeHud O MaTepUaIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UTrparoT (OpMHUpPYEMble XHUMHEH MPEACTABICHUS O B3aUMOIPEBPAICHUIX
SHEPIUM M 00 SBOJIIOIMU BEUIECTB B MPUPOAE, O MYTIX PEIICHUs II00ATbHBIX
mpoOJeM yCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CBHIPhEBOM, YHEPreTHUYCCKOM,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIeM 3paBOOXpaHEHUSI.

N3yuyenune xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEM Il  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPBI TUYHOCTH, €€ 00111el U (YyHKITMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJIaJ B (DOpPMHUpPOBAHHE MBINIJICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0y4JarouIuxcsi, HABBIKOB HMX CaMOCTOATEIIBHOM y4eOHOM  JIeATeIbHOCTH,
AKCIIEPUMEHTANILHBIX U HUCCIEOBATeIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B TPOPECCUOHAIBHON JEATETHHOCTH;

3HAKOMUT CO CHEeHU(PUKON HAyYHOTO MBIIUICHUS, 3aKIaJblBa€T OCHOBBI
IIEJTIOCTHOTO B3IVIsA/Ia HA €IMHCTBO MPUPOJIBI U YeTIOBEKa, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTU O0YyYaIOIIUXCS;

CrocoOCTBYeT (HhOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
HAy4YHBIM 3HAHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIA] B HKOJOTMYECKOE
oOpaszoBaHue 00yJaroIuXCsl.



JlanHbie HampaBieHUss B OOyUY€HHU XWMHUHU OOECIEUMBAIOTCS CIEIH(PUKOM
collepKaHUsI ~ y4yeOHOTO  TpeaMeTa, KOTOPBIA  SBISICTCS  IE€JaroruyecKu
aJlanTUPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKM XMMUU HA ONPEACIIEHHOM dTare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero oO0pa3oBaHus OPUEHTHUPOBAH Ha
OCBOCHHME OOy4YarOIIMMHKCS CHCTEMBbI IEPBOHAYAIBHBIX IMOHSATUNW XHMHH, OCHOB
HEOPraHMYECKOM XUMHM UM  HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX TOHSTUA
OPraHuYeCKOW XHUMUH.

CrpykTypa cofepkaHusi MpOrpaMMbl M0 XUMHUHU C(HOPMHpPOBAHA HA OCHOBE
CHUCTEMHOIo mnoaxoaa k e€ m3ydeHuto. CopepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSITUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI TOHATUN O XUMHYECKOM
peakiuu. O0e 3TH CHUCTEMBl CTPYKTYpHO OpPraHM30BaHbl MO NPUHIUILY
[IOCJIEIOBATEILHOTO PAa3BUTHUSI 3HAHUM HAa OCHOBE TEOPETUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XHUMUM;

— YYEHHUS O CTPOEHUH aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUM 00 DIICKTPOJUTUUECKOM JHUCCOLMAIIMK BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE HOMIMPUYECKHU
MOJIYYCHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OTHOTO
YPOBHS K IPYTOMY, BBITIOTHSSI YHKIIMHM OOBSICHEHHS U ITPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOKHOCTEW MPAKTUYECKOTO MTPUMEHEHHS U TIOTYUYCHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHH CHOCOOCTBYEeT  (HhOPMHUPOBAHUIO
MPEACTABICHUS] O XMMUYECKON COCTABIIAIONICH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM TMpPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAy4YHOMY 3HAHUIO U
METOJaM IIO3HAHUS B Hayke. M3ydyeHue XMMHUU TPOUCXOAUT C IPUBICYCHUEM
3HAHWM W3 paHee W3YyUYEHHBIX Yy4eOHBbIX mpenaMeToB: «OKpyk arolmuid Mupy,
«buonorus. 57 ximacce» u «dusuka. 7 Kiacey.

[Ipy wW3yuyeHUM XUMHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB
XUMUYECKOW HAyKH KaK OOJIACTM COBPEMEHHOIO €CTECTBO3HAHUSI, MPAKTUUYECKOU
NEATENIHOCTH YEJOBEKAa M KAaK OAHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBI.
3ajmaya y4yeOHOTO MpeaMeTra COCTOMT B (DOPMUPOBAHHUU CHUCTEMbl XMUMHYECKHX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETHUUECKUX MOJIOKCHUH,
JOCTYITHBIX 0OOOIICHUT MHPOBO33PEHUECKOTO XapakTepa, sI3bIka HayKH, B
NpUOOIIEHUU K HAayyHbIM METO/aM TIO3HAHUS TIPU U3YYCHUH BEIIECTB U
XUMUYECKUX peakiuii, B (OPMHUPOBAHUM U PA3BUTHHU MMO3HABATEIbHBIX YMEHUHN U
WX TPUMEHEHUM B Yy4YeOHO-TIO3HABATENbHOW U Yy4eOHO-HCCIIEeI0BATEIbCKON



JesITeIbHOCTH, OCBOEHUHU MpaBHJI 0O€30IacHOro OOpallleHHs C BEIIeCTBaMU B
MOBCETHEBHOM >KU3HH.

[Ipu M3yyeHUH XMMHUU HAa YPOBHE OCHOBHOTO OOHIEr0 0Opa3oBaHUs Ba)KHOE
3HaYEHUE NPUOOPENN TaKUE LIETH, KaK:

— (¢dopMUpOBaHHE WHTEIJIEKTYadbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO pPEIICHUH,
CIIOCOOHOM a1aNTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKU3HU;

—  HampaBIICHHOCTh OOyYeHHs Ha CHUCTeMaruueckoe MpuoOIIeHUe
oOyyaroluxcsi K CaMOCTOSTENbHOM IO3HABATEIBHOM JEATENbHOCTH, HAyYHBIM
METOAaM TMO3HaHUs, (GOPMUPYIOUIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— o0ecrnedyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00yUYatOIUMHUCS
OTbITa Pa3HOOOpPa3HOW NEATEIbHOCTH, MO3HAHWS M CaMOINO3HAHMS, KIIOYEBBIX
HABBIKOB (KJFOYEBBIX KOMITETEHIIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITEIILHOCTH;

— (dopmupoBanue oO0mell (QyHKIMOHATHLHOM W €CTECTBEHHO-HAyYHOUH
IPaMOTHOCTH, B TOM UYHCJIE YMEHHUH OOBACHATH U OICHUBATH SIBICHUS
OKPY’KaIOIIEro MUpA, WCIONB3ysl 3HAHUS U OIBIT, TOJTYYCHHBIE MPH H3YYCHHUH
XUMUH, TPUMEHITh WX MPU PEIICHUH MpoOJeM B TIOBCETHEBHOW >KU3HU W
TPYIOBOU 1€ TEIBHOCTH;

— (QopmupoBanue y oOyyarOUIMXCS TyYMaHHUCTUYECKUX OTHOIIEHU,
NOHMMaHUsl TEHHOCTH XUMHYECKHUX 3HAHWHA [UIsI BBIPAOOTKH HKOJIOTHYECKH
1[eJIeCO00Pa3HOr0 TMOBEJACHUSI B OBITY W TPYAOBOW JIEATEIIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0OPOBBS M OKPYXKAIOIIEH MPUPOTHON Cpelibl;

— pa3BUTHE MOTHBAIMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIS W HAMPaBICHHOCTH JATbHEUIIETO
o0y4eHusl.

OOmiee yuciIO 4YacoB, OTBEAEHHBIX JUIsI H3Y4YEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctariseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HeJlelo) .|



COAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayaIbHbIE XUMUYECKUE TIOHSITHSA

[Ipenmer xumuu. Posib XuMHM B KHU3HU YeNOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PuU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTOomaxX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
CnocoObl pa3feneHus CMeceH.

ATOMBI U MOJEKYNIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. IIpocThie U ClIOkKHBIE BEeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas popmysa. BaleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aroMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsipHas Macca. MaccoBast 10151 XUMHUYECKOTO AJIEMEHTA B COCIMHEHUU.

KomnuecTBo BemectBa. Monbs. Mosnsipaas macca. B3auMocCBsA3b KOJIUYECTBA,
Macchl U 4YHCIA CTPYKTYPHBIX €AWHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCMHEHUH.

du3nuecKre U XUMHYECKUE SBICHUS. XUMHUUECKas pPeakius U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHYeCcKue ypaBHeHHs. Krnaccudukanms
XUMHUYECKUX peakluid (COeIMHEHHUs, Pa3I0KEHUs, 3aMEeILleHUs, OOMEHa).

Xumuueckuit IKCnepumeHnn:

3HAKOMCTBO C XMMHUYECKOW TMOCY/IOH, MpaBWjiaMu pabOThl B JIaOOpaTOPUU H
npuéMamMu oOpaleHus: ¢ 1aboparopHbBIM 00OpPYIOBAaHUEM, U3YUEHUE U OMHUCAHHE
(U3MYecKuX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOIOICHHE
¢u3nueckux (IUIaBIEHUE BOCKA, TasgHHUE JIbJa, PAacCTUpPAHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAlMsS BOJbl) U XMMHYECKHX (TOPEHHE CBEYM, MPOKATUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUI, HAOIIOACHUE U
OMMCAaHUE TPU3HAKOB MPOTECKAHUS XUMHUYECKUX peakiui (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIIOM Oapusi, pa3joKeHHE TUJIPOKCUIA
Menu (II) npu HarpeBaHuu, B3auMOAEICTBHE Keje3a ¢ pacTBopoM conu meau (11),
U3y4YEeHHE CIOCOOOB pa3/eNieHHs CMECEH: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIApUBAHUE, TUCTUWLIALUS, XpoMaTorpadus, MPoOBEACHNE OYUCTKHU MMOBApEHHON
coilid, HaONIOIEHHWE UM  ONHCAaHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3[aHUE MOJENIe MOJIEKYJ
(I1apOCTEP>KHEBBIX ).

Baxkueiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3myxa. Kucnopon — snemeHT u mpocrtoe
BelecTBo. HaxoxaeHue kuciopoga B mpupoae, (GU3MYECKHe M XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunwl. [lpumenenue xkucnopoga. CrocoObl



MOJIYYCHHST KHUCIOpoAa B JabOpaTopuu W MPOMBINUICHHOCTH. KpyroBopor
Kucnopona B npupoje. O30H — auIoTpoIiHas MOAU(PUKAIIKS KUCIOPOA.

TernnoBoil 3pQpexkT XUMUYECKo peakiuu, TEPMOXMMHUYECKHE YpaBHEHHWS,
DK30- M JHAOTEPMUYECKHE peaKUuu. TOIUIMBO: Yrojdb W METaH. 3arps3HCHHE
BO3/IyXa, yCUJIEHNE TAapHUKOBOTO A (deKTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bonopon — »sneMeHT u mpocTtoe BemiecTBO. HaxokaeHwe Bomopoaa B
npuposie, (¢U3MYECKHEe U XUMHUYECKHWE CBOMCTBAa, IPUMEHEHHE, CIIOCOOBI
nosyuyeHus. Kucnotsl u conu.

MonspHblii 00béM ra30B. Pacy€Thl M0 XUMHYECKUM YPABHCHUSIM.

@dusnyeckue cBoWcTBa Boabl. Boma kak pactBoputens. PacTBOpSL
HacpilieHHbIE M HEHACHIIIEHHBIE PacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 1075 BEHIECTBA B pACTBOPE. XUMHUUYECKHAE CBOMCTBA BOAbL. OCHOBAHUSI.
Pone pacTtBOpoB B mpupolie U B KU3HU 4YelIOBEKa. KpyroBopoT BOABI B IMPUPOIE.
3arps3HEeHHE NPUPOAHBIX BoA. OXpaHa U OUUCTKA MIPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coeauHeHuid. Oxcunpl. Knaccuduxanuys
OKCUJIOB:  cosieoOpasyromne  (OCHOBHBbIE, KHUCJIOTHbIE, aM(oTepHble) U
HeconeoOpazyromme. Homenknarypa oxcuaoB. Dusmdeckue W XUMUYECKHE
cBoMcTBa OKcHAOB. [lomydueHrne OKCUI0B.

OcHoBanus. Knaccudpukanus ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHui. dusnyeckne M XMMHYECKHE CBOWCTBA
ocHoBaHuu. [lomyyeHre OCHOBaHUM.

Kucnotsl. Kinaccudukanusa xucinor. Homenknarypa kucnor. duzuveckue u
XUMHUYECKHE CBOMcCTBA KHCHOT. Psgn aktuBHocTM MetamiaoB H. H. bekerona.
[lony4yeHne KUCIOT.

Comu. Homenknarypa coneil. @usnueckne U XMMHUYECKHUE CBOWMCTBA COJIEH.
[Tosmyuenue coent.

I'eHeTnyeckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCTUHECHUM.

Xumuueckuit IKCnepumeHnn:

KauECTBEHHOE OITPEIECIICHUE CONEPKAHUS KHUCIOPOAAa B BO3AyXe, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE U H3YUYEHUE CBOWCTB KHCIOPOAa, HaOIIOACHHE
B3aUMOJICMICTBUSL BEHIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
MpeKpallleHus: TopeHust (moXkapa), O3HaKOMJIEHHWE ¢ oOpasllaMd OKCHAOB U
ONMHCAaHUE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, PAClO3HABAHUE W W3yYCHUE
CBOICTB Bojiopo/ia (ropeHue), B3aumojencTeue Bomopoaa ¢ okcupom menu (II)
(BO3MOXXKHO HCIIOJIb30BAHUE BHUEOMATEPHUAIIOB), HAOIIOACHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIE€IOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€M pacTBOPEHHOIO BEUIECTBA, B3AaMMOJACIHCTBUE BOJABI C METAJLIAMU
(HatpyieM ¥ KajgblUeM) (BO3MOXKHO MCIIOJIb30BAaHUE  BHJACOMATEpPHAIIOB),



UCCJIeIOBaHWE OOpa3IlOB HEOPTraHMYECKUX BEIIECTB PaA3IMYHBIX  KIACCOB,
HaAOJI0ICHNEe U3MEHEHUsI OKPACKU WHIUKATOPOB B pacTBOpax KUCJIOT U IIEIOYEH,
uzydyenue B3aumopeiicTBus okcuaa meau (II) ¢ pacTBopoMm cepHON KHCIOTHI,
KUCJIOT C METaJUIaMH, PEAaKIUid HEUTpaau3aluH, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METaJUla APYTMM W3 pacTBOpa COJU, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad N0 TeMe «BaxkHelmue Kiaacchl HEOPraHMYeCKHUX
COCIMHEHUI.

Hepuonuvyecknin 3axkoH u Ilepuogmueckasi cucremMa XUMHYECKHX
ynemenToB JI. WU. MengeneeBa. CtpoeHue aroMoB. XMMHUYECKAsl CBA3b.
OKHcIANTEeTbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHUYECKUX djeMeHTOB. l[loHsiTHE O
IpyINax CXOAHBIX OJJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENbHBIE METalIbl,
TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIe 00pa3ytoT aM(OTEPHBIE OKCHJIBI
U TUIPOKCH/IBI.

Ilepuonnueckuit 3akoH. [lepuonnueckas cucremMa XUMUYECKUX dJIEMEHTOB /l.
N. MenneneeBa. Koporkonepuoanas u qimuaHonepuonas hopmsl [leprogunyeckoit
cucrembl xumuueckux sneMeHTtoB JI. WM. Menpeneesa. Ilepuonbl u rpymnisl.
@U3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI 3JIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX siaep. M3oronel. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ O0OJIOYEK aToMOB  MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepunonnueckon cucremsl [[. M. MeHnneneeBa. XapakTepuCTUKa XUMHYECKOIO
AJIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUSI paJuyca arOMOB XHUMHYECKHUX DJIJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPyINIaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akona u Ilepruoguueckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB I pa3BUTUA Hayku W npaktuku. . WM. MenpaeneeB — yd€HbId MU
rpak JaHVH.

Xumuyeckasi cBsi3b. KoBaneHTHast (moJisipHasi W HEMOJISIPHAs])  CBS3b.
DNEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponeccsl OKUCIIEHUS U BOCCTAHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumeHnn:

U3y4eHHe OO0pa3IOB BEIIECTB METAUIOB U HEMETAJJIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LMHKA C pacTBOpPaMHM KHUCJIOT M WIEJNOYEH, MPOBEAEHUE OIBITOB,
WIUTIOCTPUPYIOIINX ~ MPUMEPHI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUsI, COCTUHEHUS).

Mesrtcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBA3€l IMPU M3YYEHUUM XUMUU B 8§ Kiacce
OCYIIIECTBJISIETCSI 4Yepe3 MKCIOJb30BaHWE KaK OOIIUX €CTeCTBEHHO-HAyYHBIX



IIOHATHM, TaK W NOHATUH, ABJIIOIIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYy4YHOIO LIUKJIA.

OO01Me ecTecTBEHHO-HAYYHbIE MOHATHS: HAy4HbIH (DaKT, THUIOTE3a, TEOPHs,
3aKOH, aHalu3, CHHTE3, KIacCU(PUKaluusg, MNEpPUOJAUYHOCTh, HaOIIOJEHUE,
DKCIIEPUMEHT, MOJEINPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®u3uka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH],
M30TONBI, PATMOAKTUBHOCTb, MOJIEKYJA, IEKTPUYECKUN 3apsij, BELIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, ra3, (PU3MUYECKUE BEIMYMHBI, €IUHULBI
U3MEpEHHUs1, KOCMOC, TUIaHETHI, 3B€3/1b1, CoJTHLE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE OPO/IbI, OJIE3HbIE
HCKOITa€MbI€, TOTUIMBO, BOIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYeCKasi peaKIus

Ilepuonnueckuit 3akoH. [lepuonnueckas cucremMa XUMUYECKUX dJIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHAYECKUX ONIEMEHTOB IIEPBBIX TPEX NEPUONOB, KalIMs, KaIbIUA U HX
COCIMHEHUII B COOTBETCTBUU C IMOJOXKEHHWEM »ieMeHTOB B Ilepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XMMUYECKOM CBA3U. THIBI KPHUCTAJUIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4HBIM KJlacCaM HEOPraHWYECKUX
COCIMHEHUN, TeHETUYECKAs CBA3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaius XuMu4ecKUX peakiuii Mo pa3IudyHbIM NMpU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B pPEAKUMU BEIIECTB, MO TEIIoBOMYy 3(h(deKTy, Mo
M3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U dHJOTEPMUYECKHE PEAKLUU, TEPMOXUMHYECKUE
YPAaBHEHHS.

[lonsitue o ckopocTu xumuyeckoil peakuuu. lloHsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusxX. [IoHATHE O TOMOreHHBIX M TeTePOreHHbIX
peakuusax. [lonarue o karanmse. [lonsTre 0 xumuueckoM paBHoBecuu. DakTopwl,
BIMSIIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKUUd M IOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLHH. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIHUA €  HUCIOJIB30BAHHEM  METOAA
AJIEKTPOHHOTO OaJiaHca.



Teopus 3MEeKTPOIUTUYECKON AUCCOLMAIMU. DNEKTPOIUTHI U HEINEKTPOIIUTHI.
Karnonsl, aHnoHbl. MexaHU3M AHCCOLMAIMU BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMuueckor cBs3u. CteneHpb nuccounanuu. CUIbHBIC U CIIA0bIe DJIEKTPOTUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBHSI IPOTEKaHUsl PEaKIuii MOHHOTO OOMEHa,
MOJIHbIE M COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM M COJIEM B CBETE€ TPEACTABICHUNA 00 AIEKTPOJIUTHYECKOM
nucconranuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHATHE O THApOIU3E CONei.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEIIECTB — METAJJIOB M HEMeTaUIoB (Tpadura M aimasza), CIOXKHBIX BEIIECTB
(xsmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeakiuu
OT BO3JECHUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOAHOCTH
pacTBOpPOB BELIECTB, MpoOLEcca [IUCCOLNMALMU KHUCIOT, IIEJIOYEHd U COJIeH
(BO3MOXKHO  HCIIOJNIB30BAaHUE  BHUAECO  MarepuajoB), IMPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHWS  peakluii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BbIJEJIEHUE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakluu pasiIOKEHHUs, COCAMHEHHS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBIO KAUYE€CTBEHHBIX pEAaKIMiA HA  HWOHBI, PpEIICHUE
AKCIEPUMEHTAIIBHBIX 33]1a4.

HemeTanbl u UX coeIMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOEHHUS AaTroOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHWMHUYECKHE CBOWCTBA HA TMPUMEPE  XJOpa
(B3auMoz€iicTBME € MeETalaMH, HEMeTaJUlaMH, IIesiodaMu). XJIOPOBOIOPO/I.
ConsiHasg KucCIoTa, XUMHUYECKHE CBOMICTBA, IMONy4Y€HUE, NMpUMEHEHue. JleicTBue
XJOpa W XJOPOBOAOPOJA HAa OpPraHu3M YEJIOBEKa. BakHeuue XJIOpUAbl U HUX
HAXO0XJICHUE B IPUPOJIE.

OO6mast xapakrepuctuka 3nmeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYeCcKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa U CEPhl. AJUIOTPONHBIE MOAUDUKAIIUN KUCIOPO/a
U cepbl. XuMU4eckue cBoiicTBa ceprl. CepoBoaopo, cTpoeHue, (hU3UUECKUE U
XUMUYECKre cBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QuU3MyeckMe ¢ XUMUYECKHE CBoWcTBa (oOmue Kak
MPEeNCTaBUTENs Kjacca KHUCIOT U crneuuduueckue). XUMUYECKHE PEaKIuH,
JeXalye B OCHOBE IMPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kKUcIOThl. COMM CEpHON KUCIOThI, KAUECTBEHHAs peaKkus Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUN B MpuUposie. XUMHUYECKOE



3arpsi3HEHUE OKPYXKAaroIled Cpeapl COENMHEHUSIMHU cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacnpoCTpaHEHUE B MPHUPOE,
¢buznyeckre u XuMHueckue cpoictra. KpyroBopor a3ora B mpupoae. AMMHAK, €ro
bu3MYecKrue U XUMUYECKUE CBOMCTBA, MoflyueHue 1 npuMmeHeHue. Conu aMMOHuUS,
uX QU3NYECKUe U XUMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOIy4YeHUe, (PU3UUECKUEe U XUMUYECKHE
cBoiicTBa (OOmIMEe Kak MpEeACTaBUTEN Kiacca KHCIOT U chenupudecKue).
Hcnonb3oBaHMe HUTPATOB U COJEH AaMMOHHMS B KayeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XUMHYECKOE 3arpsi3HEHUE OKPYKaroLlel cpebl COETMHEHUIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3/AyXa, MNOYBbI U BOJAOEMOB). Docdop,
ajuoTpornHbie Momudukanuu ¢Gocdopa, uU3MUECKUE U XUMHYECKHUE CBOWMCTBA.
Oxcun dochopa (V) u docdopHas Kuciora, (PU3MUECKHE H XUMUUYECKHE
cBoiicTBa, mnoaydeHue. Hcnonb3zoBanue ¢GocdaroB B KauyecTBE MHUHEPAIBbHBIX
y10OpeHUH.

OO6miast xapakrepuctuka 3eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTepHble  CTENEHM  OKHUCICHMS.  YIIEpoJ,  aJUIOTPOIHBIE
MonU(UKALMK, PpacCpOCTPaHEHHUE B MPUPOJE, (PUINYECKUE UM XUMUYECKHE
cBoicTBa. Ancopomusi. Kpyroopor yrmiepona B npupone. Okcuabl yriiepona, ux
¢usznyeckue M XUMHYECKHE CBOWCTBA, JCMCTBHE Ha JKUBbIE OPTraHU3MBI,
MOJyYeHHE U TMPUMEHEHHE. DKOJIOTMYEeCKHUe MpOoOIeMbl, CBSI3aHHBIE C OKCHUIIOM
ymiepona (IV), runoresa mo6anbHOTo MOTEIICHUSI KIIMMaTa, MapHUKOBBINA 3 (PEKT.
VYronbHas kuciaora u €€ conM, uUX (PU3NYECKHMEe U XUMHYECKHE CBOMCTBA,
nojgyuyeHue u mnpumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KAK O COEAMHEHMSIX
ymiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, NIMLEPHUH, YKCYCHasl KHCIIOTa).
[IpupoaHble HMCTOYHHMKH YIJIEBOJOPOAOB (Yroib, MPUPOAHBIA Tra3, HEDTH),
MPOAYKThl UX MepepadoTku (O€H3MH), UX pOJiib B OBITY U IPOMBIILIEHHOCTH.
[TonsiTHE O OMONOrMYECKH BaXKHBIX BEIIECTBAaX: XKUpax, Oeikax, yrieBogax — U X
poaM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHMYEeCKUX COEIMHEHU.

Kpemuuii, ero ¢usmueckne © XHUMHUYECKHE CBOWCTBA, IOJy4YCHHE U
npuMenenue. CoenuHeHuss KpeMHHUsi B mpupoje. OOmme mnpeacraBieHus o0
okcune kpemHus (IV) u kpemHueBoi kuciore. CUIMKAThl, UX HCHOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. Ba)kHEHIIMEe CTPOUTENbHBIE MaTepHallbl: KepaMHKa,



CTEKJIO, IIEMEHT, OCTOH, Xkene300eToH. [IpobaeMbl 6e30macHOro MCIOJIb30BAHHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOMN KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHue 00pa3OB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISIHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUA-UOHBI M HAOIIOJCHHE MPU3HAKOB
UX TMPOTEKaHUs, OMBITHI, OTpaxkaroume (U3NUYECKUEe W XUMUYECKHE CBOMCTBA
rajoreHoB M MX COEAMHEHUN (BO3MOXXHO HCIIONIH30BAaHUE BHACOMATEPUATIOB),
O3HAaKOMJIEHHWE C oOpaslamMu XJOpPUAOB (TaJOT€HHUJIOB), O3HAKOMJIEHHUE C
oOpasmlamu  ceppl W €€ COeAMHEHUSMHU  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJIEOMATEpHANIOB), HAOIIONEHHE Tpoliecca OOyITIMBaHUS caxapa MoJ| JeHCTBUEM
KOHILIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI, M3YYEHUE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, IPOBEJECHUE KAYECTBEHHON pEaKIMU Ha Cyab(ar-
WOH M HaONIOZCHWE TpHU3HAKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3NYECKUMU
cBoiicTBaMu a3ota, ¢dochopa M uX coequHEeHUN (BO3MOXKHO HCIIOJIb30BAHKE
BHJIEOMAaTEpHUasoB), oOpaslamMu a30THBIX U (PoCcHOPHBIX yIOOpeHUH, MoJydYeHueE,
coOupaHue, paclo3HaBaHUE€ W U3yYEHUE CBOMCTB aMMHaka, IPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3yuyeHHe MPU3HAKOB
UX MPOTEKaHUs, B3aNMOJICHCTBUE KOHLIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMAaTEPHUAJIOB), U3y4YeHHe Mojienen
KPUCTAJUIMYECKUX PEWETOK aiMasza, rpadura, (QyiepeHa, O3HAKOMJIIEHUE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOIyYeHUE, COOMpaHue, paclio3HaBaHUE U HU3YUYEHUE
CBOMCTB YIJIEKHCJIOTO Tras3a, MPOBEICHHE KAYeCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHbI W H3YyUYECHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHUE C
MPOJIYKIMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o Teme «BaxkHeIre HEMETaIJIbl U UX COCTUHEHHUS.

MeTajibl M UX COeIMHEHUS

OO6m1as xapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnonoxeHuss B llepuommueckor cucreme xumuueckux dnemeHToB [l U.
MeHnneneeBa u ctpoeHus: atromoB. CTpoeHue MeTamioB. Merauinueckas CBA3b U
METAUTMYECKass  KpUCTAJIMYecKass  pemérka.  DJIEeKTPOXUMHUYECKUH  psn
HanpspkeHuil MetayioB. dusnveckne U XUMUYECKHUE CBOMCTBA MeTauioB. O0mue
CrocoObl TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WH METaJIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U MPOMBIIIICHHOCTH.

[Ilemounsie MeTamibl: nonoxeHue B [lepuoandeckoil cucteMe XMMHUYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXKJICHUE B MPUPOJE.
duznyueckrue U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus v Kaiaus). OKCUIbl U



TUAPOKCUABl HaTpusd © Kanus. [IpuMeHeHue MIEJOYHBIX METauIOB M UX
COE€JIMHEHU.

IllenoyHO3eMENbHBIE METAABl MAarHMM M KaJdbLUM: TMOJOXKCHHE B
Ilepronnueckoit cucrteme xumudeckux anemeHToB . Y. Menneneesa, ctpoeHue
MX aTOMOB, HaXOXKJAEHUE B npupoae. PU3ndeckne 1 XUMUYECKHE CBOMCTBA MarHUs
U Kajupius. Baxseiivme coeauHeHUs Kajblus (OKCHA, TUAPOKCUI, COJIH).
XécTkoCTh BOIBI M CTIOCOOBI €€ YCTPAHEHHUS.

AnroMuHUN: TTONOXKEHKE B [leprnoauyueckoil CHCTEME XUMHAYECKUX DJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aroma, HaxoxJeHue B mnpupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA amtOMHUHUSI. AMGOTEpHBbIE CBOMCTBA OKCHIa U THAPOKCUIA
AJTIOMUHUSL.

Keneszo: monoxenue B [lepuonnueckoi cUCTEME XUMUYECKUX AIEMEHTOB /I,
. MenneneeBa, CTpoeHME aroma, HaxOxJAeHue B mpupoae. DPusuueckue u
XUMUYECKUEe CBOMCTBRa xkene3a. OKcubl, TiApOoKCUIbl U conu xkenesa (1) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJYyYCHHE.

Xumuueckuit IKCnepumeHnn:

O3HAKOMJIEHHE C O0Opa3llaMd METaUIOB M CIUIAaBOB, WX (DU3UYECKUMHU
CBOICTBAMH, U3yYE€HHE  pE3yJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KaJIbIIUSI U HATpUsi C BOAOWM (BO3MOXKHO HCHOJB30BaHUE BHJACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KeEJle3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJNB30BAaHUE  BUACOMATEPHUANIOB), IPU3HAKOB  IMPOTEKAHMS
KaUE€CTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKejie3a
(I) u xenesa (II1), meau (II), HaOmrOEHNE U OMUCAHKE MPOIECCOB OKPAIIMBAHUS
IJJAMEHH WOHAaMU HaTpusi, Kalus W Kaidblusg (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), UCCIEA0BaHNE aM(OTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS
Y THIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a/1a4 110 Teme «Baxkueime
METaJUIbl U UX COEUHECHUS.

XuMHs M OKPYKALIAsA cpeaa

BemectBa n Marepuanbsl B IMOBCEIHEBHOM >XM3HHM 4YeloBeka. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB M XUMHYECKHX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOrax U OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolleil cpeabl (MpeAenbHas OmyCcCTUMAast
KOHIIeHTpalus Bemiects, nainee — [1JIK). Ponb xumuu B pemieHnn 3K0I0THuecKux
npoO0eM.

Xumuueckuit IKCnepumenm:

U3y4eHre oO0pa3lloB MaTepHaoB (CTEKIJIO, CIUIABBI METAJUIOB, MOJIUMEPHBIC
MaTepHuabl).

Mescnpeomemmnule cea3u



Peanuzanust MeXOpeIMETHBIX CBS3€ld IMpU M3yYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAyYHbIX
MOHSATUM, TaK W TIOHATUH, SBJISIIOMIUXCS CUCTEMHBIMU JUISl OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOIO [HUKJIA.

OOmue ecTecTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBbIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, Kilaccuukamus, MNEePUOJUYHOCTb, HAOIIOEHNE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEpPEHHEe, MOJCNb, SIBJICHUE, TapPHUKOBBIN
s dexT, TeXHOIOTHS, MaTEePUAIbI.

dusznka: marepusi, aroMm, D3JIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHUI,
U30TOIbI, PaJAMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKHUM 3aps]l, MPOBOIHUKH,
MOJIYTIPOBOJHUKHU,  JUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperarHoe COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAILNINYECKAS
peméTKa, CIUIaBbl, (PU3NUYECKUE BEIMYWHBI, €IUHUIIBI MU3MEPEHHS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocunres, npixanue, Ouocdepa, SKOCHUCTEMA, MHUHEpAJIbHBIE
yI0OpEeHUSs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, runpochdepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIC
MCKOIIaeMbl€, TOILJIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3yabTaTbl OCBOCHHUSI TPOTrPAMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAlOTCS B XOJe OOy4YeHUsI XMMHH B €JIMHCTBE y4eOHOU H
BOCMUTATEIHLHON JEATEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSITHIMU B
oOlecTBe MpaBWJIaMU W HOPMaMU TMOBEJCHUS U CIIOCOOCTBYIOT TpoIeccam
CaMOMIO3HAHUs1, CAMOPA3BUTHUSA U COIIMATHM3AIMN 00yYarOIIUXCS.

JIuyHOCTHBIE  pe3yabTaThl  OTpPaKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAIlMU U
pacuIMpeHue onbiTa AESITEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpruoTHYeCKOr0 BOCIIUTAHUA

[IEHHOCTHOTO OTHOIIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY
M HAydYHOMY HACJEAWI0, TMOHUMAHUS 3HAYEHUS XUMUYECKOW HAyKH B IKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON WH(MOpMaIeit o
NEPENOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEeNbCKOM, TBOpPYECKOM M JAPYyTUX  BHAAX
NEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM HAESITENBHOCTU MpHU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEJIBHBIX 3aJla4, BBIMOTHECHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpolEeccCe HTOM y4eOHON NesITeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TMIOBEICHUE U TOCTYNKA CBOUX TOBApHUIIel ¢ MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MUPOBO33PEHUYECKUE TIPEICTABICHUS O BEIIECTBE M XMUMHUYECKON peakiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAYKH M COCTaBJISIOIIME
OCHOBY JJI TMOHUMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, TPEJCTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS MPUPOAbI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOJTHOM CPEOi, O POJIU XUMUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIE MOTHBBI, HAllPAaBJICHHbIC HAa MOJYyYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOMMMBIC TSI OOBSICHEHHUS HAOIIOMAeMBIX IPOIECCOB U SBICHUH,
MO3HABATENbHONW, WH(OPMAIIMOHHON M YWUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOMN



JUTEPATYpOH, TOCTYNHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUM;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH00O03HATENIbHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  €aMOOOpa3OBaHHIO, NPOEKTHOW M HMCCIEI0BATEIbCKON
JeSITENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHS OOydYeHHUS B
JlaJIbHEUIIIEM;

4) GpopMUpPOBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3/I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHHE IMOCIEACTBUN U
HENPUATHE BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHHs),
HEOOXOJUMOCTH COOJIOACHUSI TMpaBWil O€30MacHOCTH TMpU  OOpallleHUuu C
XUMUYECKMMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

S) TPyn10BOro BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY M3YUYeHHUI0 TTpodeccuit u Tpyaa pa3iuyHoro poja,
YBOKEHHE K TPYAy M pe3ysibTaraMm TPYAOBOM AEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUS MPEAMETHBIX 3HAHUW [0 XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJUBUTYaIbHON TPACKTOPUHU TPOJODKEHUS 00pa30BaHMs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTEH,
yCIenHon npodeccuoHanbHON AEATETbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJIalITUPOBATHCS B MPO(ECCHOHAIIBHOM CpeneE;

6) 3K0JIOrM4eCcKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIllIeCTBOBaHUS, MOHUMAHKUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy U TCHUXHUYECKOMY 37I0POBbIO, OCO3HAHHE LEHHOCTU COONIOACHUS
npaBm 0€30IM1aCHOTO MOBEICHUSI PU PabOTe ¢ BEIIECTBAMHU, & TAK)KE B CUTyaIUsX,
YIPOXKAIOIIMX 30OPOBBIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJyYaeMble MPU U3YYEHUU XUMHH, JJIs
peLIeHUs 3a/1a4, CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOAHON CPEAOU, I IMOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KyJIbTyphbl, OCO3HAaHMS IJIO0AJIBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJieM U MyTed UX PEIICHUS MOCPEACTBOM METOJOB XUMUHU,
AKOJIOTMYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBAThCS UM B MO3HABaTEILHOM,
KOMMYHHUKATUBHOW U COLIMAJIBHOW MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX PE3yJAbTAaTOB BBIJCISIOT 3HAYUMBbIC IS
(hopMupoBaHUs MUPOBO33PEHUSI OOIIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUSI, MPUHITUII,
runore3a, (akT, CHUCTeMa, MPOLECC, OJKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M IMO3BOJSIOT HA
OCHOBE 3HAaHUU U3 3TUX NPEeIMETOB (HOPMHPOBATH MPEICTABICHUE O LIETOCTHOM



HAyYHOW KapTWHE MUpa, U YHUBEPCAJIbHbIC YUeOHbIE AEUCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATUBHbBIC, PETYISITUBHBIE), KOTOpbIE OOECIEeYNBAIOT (POPMHUPOBAHHE
TOTOBHOCTU K CaMOCTOSATEJIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO YueOHOM
NESATENbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHBbIE yUeOHbIE 1eHCTBUS

Ba3oBble Jornueckue a1eMcTBUA:

YMEHHUSI HCMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEpHbIC
MPU3HAKH, YCTAHABIMBATh B3aHUMOCBS3b C APYTMMHU MOHSATUSMH), HCHOJIb30BaTh
MOHSTHS JIJIs1 OObSICHEHUS! OT/AENbHBIX (DAKTOB U SIBJICHU, BEIOMpPATh OCHOBAHUS U
KpUTEpUH JUIsl KIacCU(DUKAIUM XUMUYECKUX BEIIECTB U XUMHYECKUX DPEaKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CIEIACTBEHHbIC CBA3UM MEXIY OOBEKTaMU U3Yy4YEHUS,
CTPOUTH JIOTMUECKHUE PACCYKJEHUS (MHIYKTUBHbBIC, IEIYKTUBHBIE, [10 aHAJIIOTUN),
JienaTh BbIBOJIBI U 3aKIIIOYEHUS;

YMEHHUE TMPUMEHSATh B TIpPOIECCE€ TMO3HAHUS TOHATUA (NIpPEAMETHBIE W
METanpeIMETHbIC), CHMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCTIOIL3YEMbIE B XUMUH,
peoOpa3oBbIBATh IMIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIE TIPEICTABICHUS —
XUMUYECKUNA 3HaK (CMMBOJI 3J€MEHTa), XUMUuyeckas ¢opMyla U ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUH y4eOHO-ITO3HABATENIBHBIX 3ajad, ¢ YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISTh U XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKH U3YYaEMBIX OOBEKTOB — XUMUYECKHUX BEIICCTB M XMMUYECKUX PEaKITUi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE  CBSI3U WU
MIPOTUBOPEUHS B U3yHYaEMBbIX MPOIECcCcaxX U SIBICHUSX.

Ba3oBble ncciienoBarejbckme JeiCTBHSL:

YMEHHE HCIOIb30BATh IMOCTABICHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHUS,  TAK)KE B KAU€CTBE OCHOBBI JUIsl (POPMUPOBAHMSI TUIIOTE3HI IO MPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMbIX CYKJICHUM;

MPUOOPETEHUE OMNbITA MO IUJIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOIIogaTh 3a XOJIOM IpoIlecca,
CaMOCTOATENIHO MPOTHO3UPOBATH €r0 Pe3yabTar, (popMynupoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABIATh OTUYET
0 MpoJeIaHHON padoTe.

Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH W HWHTEPHPETUPOBATh HHPOPMALIUIO
pPa3IUYHBIX BUJIOB M (DOPM MpPEACTABICHUS, TTOJYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAsT ~ JINTEpAaTypa XUMHUUYECKOTO COJAEpKaHMs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OIEHWBAThH IPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO HHPOPMALIHUIO;



YMEHHE NPUMEHATH Pa3nyHble METOABI M 3alpoChl MpPU MOHMCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMWMBIX JUIsl BBITTOJIHEHUS
y4eOHBIX M MTO3HABATEIbHBIX 3a/1a4 OMPEACNEHHOTO THIA, TPUOOPETEHNE OMbITA B
o0JIacTH  HCIIONIb30BaHUSl  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIBTYpPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUs] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOKHBIMUA CXE€MaMH, JuarpaMMaMu,
ApyruMHu opMaMu rpa@uKy U UX KOMOMHAIUSAMU;

YMEHHME HCIONb30BaTh W aHAIM3UpPOBaThb B Ipolecce YydeOHOW U
UCCJIEIOBATENIbCKON JEATENBHOCTH MHGOPMALIUIO O BIUSHUM MPOMBINIJIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIIOPTa HA COCTOSIHHE OKPYXAlOIMIed MNPUPOIHOM
CpeIbl.

KoMMmyHuKkaTUBHBIE YHMBepPcaJIbHbIe YueOHbIe el CTBHUS:

yMEHHUS 3aJlaBaTh BOMPOCHI (B Xone auayiiora W (Wiu) JUCKYCCHH) TIO
CYIIECTBY  OOCyXgaemMoil  TeMbl, (QOpPMYJIUPOBAaTH  CBOM  TPEIJIOKEHUS
OTHOCHUTENFHO BBITTOTHEHUS MPEATIOKEHHON 3a1a4H;

YMEHMsI ~ MPEACTaBIATh  IOJYYEHHbIE  pe3yjibTaTbl  MO3HABaTeIbHOU
NESTENbHOCTH B YCTHBIX W TNHUCBMEHHBIX TEKCTaX; Jeiarb IPe3eHTalUIO
pE3yNbTaTOB BBHITIOTHEHUS XMMHUYECKOTO SKCIEPUMEHTa (J1abopaToOpHOTO OIbITA,
71a00paTOpHON pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEJIbHOM UM KCCIIEJOBATENLCKOM  JICSITENIbHOCTH  TNPU  PEHICHUH
BO3HHUKAIOIUX MpoOIeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3uuui (00CyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbDY, KOOPAHHALIMS
COBMECTHBIX JCMCTBMI, OINpenejeHHe KpPUTEpPUEB IO OIEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JIPYTHE).

PeryisiTuBHbIE YHHBepcAIbHbIE YueOHbIE [elCTBHUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh NN JeATEIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBaTh U MPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNIbHOCTh, BIOMpaTh Hanbosee A3 PeKTHBHBIE CIOCOOBI pPelIeHUsT YICOHBIX U
MO3HABaTEeIbHBIX 3a7a4, CaMOCTOSTENBHO COCTaBIATh WM KOPPEKTUPOBAThH
MIPEMJIOKEHHBIN  AJITOPUTM JEWCTBUM IIPU BBINOJIHEHWH 33JaHUA C Y4YETOM
MOJIyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUsX,
OLICHHBATh COOTBETCTBUE IOJYUYEHHOTO pE3yJabTara 3asBICHHOW IENIH, yMEHHE
MCTIOJIh30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/jlaraéMbIe B YCIIOBUU 3aJaHUIA.

IMPEAMETHBIE PE3YJ/IBTATbI

B cocraBe mpenMeTHBIX Ppe3yNbTaTOB IO OCBOEHUIO 0053aTeIbHOIO
COJIEp’KaHMsI, YCTAHOBJIEHHOTO JaHHOHM enepanbHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYarOIIMMHCS Hay4yHbIe 3HAHWS, YMEHHUS WU CIIOCOOBI



nercTBUl, crnenuUUecKue IS IPEAMETHOH o0macTh  «XHUMHS», BHJBI
NEATEIbHOCTH MO  MOJYYEHUID HOBOIO  3HAHUS, €ro HMHTEpPHpeTaluu,
peoOpa30BaHUI0 U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiy o0yueHus B 8 Kkiacce npeamMeTHbIe pe3yibTraThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Yy OOYyJAIOIINXCS YMEHUI:

® pacKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATUW: aroM, MOJIEKYyIa,
XUMUYECKUN JJIEMEHT, NPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS ¥ HEOMHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Mmacca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTA B COCIUMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ], KHCJIOTA, OCHOBAaHUE, COJb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMUYECKasl peakius, KiacCUpUKAIMS pEeaKkIuil: peakiuu
COCMHEHUSA, PEaKUUU PAa3JIOKEHUS, pPEAKIUU 3aMEIICHUS, pPEaKIUuu
oOMe€Ha, 3K30- U SHAOTEPMHUYECKUE PEaKLUU, TEIUIOBOM 3PPEKT peakuuu,
SJIpO aTOMa, IEKTPOHHBIN CII0i aTOMa, aTOMHasi OpOUTalb, paguyc aToMa,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJIAPHASI KOBAJEHTHAs CBA3b, MOHHAS
CBA3b, WOH, KaTWMOH, AaHWOH, pacTBOp, MaccoBas JOJIsI BELIECTBA
(IpolieHTHas! KOHIIEHTpallKsl) B pacTBOPE;

® UTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHSITUH U
MPUMEHSITh 3TU MOHATHUS MPU ONMKMCAHUU BEIIECTB U UX NPEBPaIICHUN;

® UCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JUJI COCTaBJICHHS (Qopmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

® ONpEeNesaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCJEHHUS  DJIEeMEHTOB B OMHApPHBIX  COEIMHEHMSIX,
MPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHUH IO
dbopmynam, BHA XUMHYECKOM CBsI3W (KOBaJIGHTHAsT W HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbicn Ilepuonnueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMUMAaHUE NEPUOJUYECKON 3aBUCHMOCTH CBOWMCTB
XUMUYECKUX AJIEMEHTOB OT MX nojiokeHus: B [lepuoamueckoil cucreme,
3aKOHOB COXPAHEHUSI MAaCChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTraJipo;

® ONKUCHIBAaTh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoauyeckoii
CUCTEMbl XHMHYECKHX DJIEMEHTOB: pa3jinyaTh T[OHSTUS «IJIaBHAs
noarpynna (A-rpynna)» u «mnodouynas noarpymnmna (b-rpymnmna)y», mansie u
OonbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUs, KOTOpPhIE HUMEIOTCS B
tabmune «llepuoanueckass cucrema xumuueckux osnaementoB [l U.
MeHaeneeBa» ¢ YHUCIOBBIMM XapaKTEpPUCTUKAMH CTPOCHHS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj Aapa, oOIIee YHCIIO AIEKTPOHOB
U PaCTpPEEICHHE UX O 3JIEKTPOHHBIM CIIOSIM);

e KJIacCU(PUIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIlEeCTBa,
XUMUYECKUE peakiuu (10 YHCIy M COCTAaBy YYAacTBYIOUIMX B PEAKIUU
BEIIECTB, N0 TETIOBOMY (P (DEKTY);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKAAsl ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

® [IPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHHUSI XUMHUYECKUX MPEBpAlICHU B
Pa3TUYHBIX YCIOBUSX;

® BBIYHUCIIATh OTHOCUTENBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIF0 XMMHUYECKOTO »JJIEMEHTa Mo (opMmyse COeIUHEHMS,
MacCOBYIO JIOJIF0 BEUIECTBA B pPAcTBOPE, MPOBOAUTH PACUYETHI IO
YPaBHEHHUIO XUMUYECKOU PEAKIUU;

® [PUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEIBLHON NEATEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OIICHHME, CHUCTEMAaTH3aIlI0, KIaCCH(PUKAIHIO,
BBISIBJICHHE NPUYMHHO-CJIEICTBEHHBIX CBA3EH — i U3YyUYECHHUS] CBOWCTB
BEIIECTB U XUMHUYECKUX pPEaKIui, eCTEeCTBEHHO-HAyYHbIE METOJIbI
NMO3HAaHUA — HAOIIONEHHE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCHEPUMEHT
(peayIbHBIN 1 MBICIICHHBIN);

e cCIEIOBaTh  MpaBWIaM  TMOJIb30BAaHUS ~ XUMUYECKOM  MOCYylIOM H
naboparopHbIM  000pYIOBaHMEM, a TakKe IpaBuiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBIMOJHEHUIO
7a00paTOpHBIX XHMHYECKUX OIBITOB IO TMOJYYEHHI0 U COOHMPAHUIO
ra3oo0pa3HbIX BeELIECTB (BOAOPOAA M KHUCJIOPOAA), MNPUTOTOBICHUIO
pPacTBOPOB C OMNpeNeIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO BEIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XUMHUYECKUE  DKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEH M KUCIOT C MOMOIIBI0 UHIUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHXK U JPYTHE).

K xoniry oOyueHusi B 9 kjacce npeamMeTHbIe pe3yibTraThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTh Yy OOYyHAIOIINXCS YMEHUIA:

® paCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSITHH: XUMUYECKUU
AIIEMEHT, aToOM, MOJEKyja, WOH, KaThOH, aHMOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEILECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATENIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYIECKasi CBSA3b, TEIIOBOU 3(PdekT
peakiuu, MOJb, MOJSIpDHBIH  OO0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs AUCCOLMALNS, PEaKUUH HOHHOTO
oOME€Ha, Karajau3arop, XUMHUYECKOE paBHOBECHE, oOOparuMmble U



HEOOpaTUMBbIE PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE pEaKIINH,
OKWCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHE U  BOCCTAaHOBJICHHE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBS3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYecKas), KpUCTAUIMYECKasl peIETKa, KOppO3Us METAJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOM peakluu, MpeAesbHO AO0MyCcTUMAas
koHueHTpauus [1/IK BemecTtna;

WJUTKOCTPUPOBaTh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX IOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU ONMMCAHUU BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY [UJIsi COCTaBlIeHUS (Hopmyl
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUN;

OMPEIETSATh BAJICHTHOCTD U CTENEHb OKUCJICHUSI XUMHUECKUX JIEMEHTOB B
COCJIMHEHUSX Pa3JIUYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONpeAeNIEHHOMY KJIACCy COEIUMHEHUH 1o (opmynam, BHJI XHUMHYECKOU
CBA3U (KOBaJCHTHAsl, WOHHAs, METAJJIMYECKas)) B HEOPraHUYECKUX
COCNIMHEHUSX, 3apsij MOHA MO0 XUMHUYECKOW (hopmyIe, XapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPTaHMYECKUX COCIUHEHUH, THUIl KPUCTAJUTMYECKOM
PELIETKHA KOHKPETHOIO BEILECTBA;

packpeiBath cmbich llepmogmueckoro 3akona JI. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHUE: OIMHChIBaTh U XapaKTEPU30BATH
tabmuunyto Gopmy Ilepuonnyeckoil CUCTEMBbI XUMUYECKHX SIEMEHTOB:
pasznuyarh MOHATUSA «IMaBHas noAarpynna (A-rpymma)» U «mnoOodHas
noarpynna (b-rpymnma)», Manele W OOJbIIME TEPUONbI, COOTHOCHUTH
o003HauCHHs, KOTOpPhIE MMCIOTCS B IIEPUOAMYECCKOM Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUA  arOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sAnapa, oOOIIee YHCIO DJIEKTPOHOB U
pacrpeieieHue HMX IO DJIEKTPOHHBIM  CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB AJIEMEHTOB U HUX COEAUHEHUU B
MpeAeIax MaJbIX NEPUOJIOB M MIABHBIX MOATPYIII C YYETOM CTPOEHUS HUX
aToOMOB;

KJIaCCU(DUIIMPOBATh XMMUYECKUE DJIEMEHThI, HEOPIraHUYECKUE BEILECTBA,
XUMUYECKHE peakiuu (M0 YMCIly W COCTaBy YYacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY A(DQeKTy, M0 U3MEHEHUIO CTETNEHEH OKUCIICHUS
XUMHYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME W CcHenudUUecKue XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BELIECTB, NOATBEPKIAs OINHUCAHUE
puMepaMi MOJIEKYJSIPHBIX U HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUN;

COCTaBJIATh yYPABHEHUSI AJICKTPOJUTUUECKOM AUCCOIMALUM  KHUCIIOT,
LIEJ0YEN U COJIEW, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, YypaBHEHMsI peakUud, TOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEX]y BEIIECTBAMHU Pa3IMYHbBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — pEaKIUui
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHMS XHMHUYECKHUX TMPEBpPALICHUH B pa3iIMuHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTEIHHYIO MOJIEKYJIAPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIONI0 XHMHUYECKOTO 3JIEeMEHTa MO (QOopMylie COCAUHECHHUS,
MacCOBYIO0 [IOJIIO BEILIECTBA B pacTBOpPE, IMPOBOAUTH pacu€Thl IO
YPaBHEHUIO XUMUUECKOHN peaKiny;

coOMroNIaTh MpaBuiia MOJb30BAHMS XUMUYECKON MOCY0i U J1ab0paTropHbIM
o0opy/loBaHMEM, a TakXkKe TMpaBuja OOpallleHHs ¢ BEIIECTBAMU B
COOTBETCTBHM C WHCTPYKIMSIMH 110 BBIMOJIHEHUIO JTAOOPaTOPHBIX
XUMHYECKHX OIBITOB IO TMOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U yIIIEKUCIIOTO ra3a);

NPOBOAUTH  PEaKUMH, TOATBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BELIECTB: PAacHO3HABAaTh ONBITHBIM IYTEM XJIOPUJ-, OPOMUI-,
nonua-, kapoonar-, docdar-, cunukar-, cyiabhar-, THAPOKCUA-HOHBI,
KaTHOHbI aMMOHHSI M HOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaxX HEOPraHUUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpAIlMN MBICIUTEIbHOW NEATEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEMAaTU3alMIO, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3eH — JJIs1 M3y4YeHUs CBOWCTB BEIIECTB U
XAMHYECKHX pPEaKIuil, €CTEeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUA —
HaOJIOIEHUE, M3MEpPEHHE, MOJEIMPOBAaHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBI ).



TEMATUYECKOE IINTAHUPOBAHUE

8 KUIACC

Ne HauMeHoBaHue pa3aesioB U TeM
n/n NPOrpamMMbl

Pazpen 1.
IlepBoHayaabHbBIE
XHMHYeCKHe

INOHATHUSA
Xumus — BakHasg 00JIacThb

1.1 €CTECTBO3HAHUS U MPAKTUYECKON
JESATEIBHOCTH YEJI0BEKa

1.2 BemecTBa u XuMuU4eCKue peakuuu

Hroro no pasgeny

Paznen 2.
Ba:xnelimmue
NpeacTABUTEH
HEOPraHN4YeCcKHX
BellleCcTB
)1 Boznyx. Kucnopon. [lonsitue 06
' OKCHIaX

29 Bonopoa.Ilonsitue o kucnorax u

COJIIX

KoJsimuecTBO 4acoB

Bcero

15

KontpoabHbie padoTbl

Hpaxkr
HYEeCKH
e
padoThI

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

butmoreka [IOK
https://m.edsoo.ru/7f41837¢

butnmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6muoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

Bona. PactBopsl. [Tonsitue 006

OCHOBAaHHAX
OCHOBHBIE KJIaCChI

23

24 .
HEOPraHUYECKUX COCTUHCHUN

Hroro no pazneny

Pazpea 3.
Iepuoauyeckmii
3aKO0H H
Hepuoanyeckast
cucreMa
XHMHYECKUX
snemenToB /1. L.
MenaenaeeBa.
CTpoeHue aToMOB.
Xumuueckas
CBSI3b.
OKuCINTEIbHO-
BOCCTAHOBHTEJIbH

ble peakunuu
ITepuoguyeckuit 3aK0H U

HepI/IOI[I/ILICCKaH cHuCTEMa

31 XUMHUYECKHUX 3neMeHToB [l. H.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBSI3b.

32 OKuCINTEIIHHO-

BOCCTaHOBMTEJIbHBIE PEAKIIUU
Hroro no pazneny

11

bu6muoreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6muoreka [JOK
https://m.edsoo.ru/7f41837¢

butmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbubmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f4



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1IO
ITPOTPAMME

1837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f4
1837¢



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

9 KJIACC

HanmeHoBaHue pa3iesioB H TeM
NporpamMMmsl

Ne i/

Pa3nen 1.
BemiecTtBo u
XUMHYECKUEC
peakuuu

[ToBTOpeHue u yriryoneHrue 3HaHUI

1.1
OCHOBHBIX pa3/elioB Kypca 8§ kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
' peakuuii

BHCKTPOJ'II/ITI/I‘-ICCKEISI JUucconuanus.

1.3
XUMHUECKHE pcaknuu B paCTBOpax

Wroro no pazneny

Pazpgea 2.
Hemerasuibl u ux
coeUHEeHUs!
71 OO01mas xapakTepucTUKa XUMUYECKUX
' anemMeHToB VIIA-rpynmsl. ["anorenst
OO61as XxapakTepUCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé
COETUHEHUS
OOm1ast XxapaKTepUCTHKAa XUMUYECKHIX
23 aneMeHToB VA-rpynmsl. A30t, hocdop u ux

COCIUHCHUA

KoanuecTrBo 4acoB

K
Beero OHTPOJILHBIE

padoThI

5 1

4

8 1

17

4

6

7

IIpakTH4eckue
padoThI

bubanoreka [IOK
https://m.edsoo.ru/7f4
1a636

bubanoreka [IOK
https://m.edsoo.ru/7f4
1a636

bub6moreka [IOK
https://m.edsoo.ru/7f4
12636

bubmuoreka [IOK
https://m.edsoo.ru/7f4
1a636

Bbubnuoreka [IOK
https://m.edsoo.ru/7f4
1a636

bu6muoreka [IOK
https://m.edsoo.ru/7f4
12636



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

OOm1ast XxapaKTepUCTUKAa XUMUYECKHX
24 aneMeHToB [VA-rpynmel. Yrepon u
KPEMHUU U UX COCTUHECHUS

Hroro no pazneny

Pazpea 3.
MeTaaiabl M X
COeTMHECHHUSA

3.1 OO0111e cBOIiCTBa METAJIJIOB

3.2 Baxxueiinme MeTamisl 1 X COETUHEHUS

Wtoro no pazneny

Paszgen 4. Xumus
U OKpY:KaKIas
cpena

4.1 BemecTBa 1 Marepuasl B )KU3HHU YEJI0BEKA

Uroro no pazneny

PesepBHOE Bpems

25

16

20

" 0O H O =2 =2 O U

bubanoreka [IOK
https://m.edsoo.ru/7{4
1a636

Bbubnuoreka [IOK
https://m.edsoo.ru/7f4
1a636

bubmoreka [IOK
https://m.edsoo.ru/7f4
1a636

bubanoreka [IOK
https://m.edsoo.ru/7{4
1a636



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

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

68

s EROEL®

IR = INE R oo v iy B @


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

INOYPOYHOE INIAHUPOBAHUE

8 KUIACC
Ne
/i Tema ypoka

[Ipeamer xumun. Ponb
XUMUU B )KU3HU YEJIOBEKA.

Tena u BemecTBa
IToustue o meTomax

MO3HAHUS B XUMHH
[IpakTnueckas padbora Ne 1

«IIpaBuna paboThI B
nabopaTopuu ¥ MPUEMBI
oOparreHus ¢ J1abopaTopHBIM

00opymoBaHuEM»
YucTeie BelllecTBa U CMECH.

Cnioco0sI pazaeneHust

cMecen
[TpakTruueckas pabora No 2

«Paznenenue cmeceii (Ha
MpUMEpPE OUUCTKHU
MOBapEHHOM COJIM)»

ATOMBI U MOJIEKYJIBI

XUMHYECKUE DIIEMEHTEI.
3Haku (CUMBOJIBI)

XHUMHUYCCKHX DJICMCHTOB
HpOCTHe 1 CJIIOKHBIC

BCIICCTBA

KoaunuecTBO 4acoB

Bcero

KonTpoJibHbie
padoThI

IIpakTH4eckun
e padoThbl

Jlara
U3y4YeHH
s

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubnmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

bubnmmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6muoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

10

11

12

13

14

15

16

17

18

ATOMHO-MOJIEKYIISIPHOE

y4EeHHUE
3aKOH MOCTOSIHCTBA COCTaBa

BEIIECTB. XUMUYECKas
¢dhopmyna. BaneHTHOCTD
aTOMOB XMUMHUYECKHUX

3JIEMEHTOB
OTtHOCHUTEIBHAS AaTOMHAS

macca. OTHOCUTEbHAS

MOJIEKYJISIpHas Macca
MaccoBas 10511 XUMHUYECKOTO

3JIEMEHTA B COEIUHEHUH
KonnuecTBo BemiecTna.

Mosnb. MonsipHas macca
duznueckne U XUMHUYECKHUE

SIBIICHHS. XMMHUYECKast
peakius

[Ipu3Haku u ycioBus
MPOTEKAHUS XUMUYIECKUX
peakui

3aKoH COXpaHEHUsI MaCChl
BemecTB. XUMHUYECKHE

ypaBHECHUS
Brrunciienust konuuecrsa,

Macchl BEIECTBA I10
YpaBHEHUSM XUMHYECKUX
peakui

Knaccudukanus
XUMHYECKUX PEeaKIHil
(coenuHenust, pa3noKeHus,
3aMeIeHHsI, 0OMEHa)

bubaunoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK
https://m.edsoo.ru/ff0d323c¢

bubmoreka [IOK
https://m.edsoo.ru/ff0d350¢
bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6munoreka [IOK
https://m.edsoo.ru/ff0d37fa

butmoreka [IOK
https://m.edsoo.ru/ff0d3al 6

Bbu6mmoreka IIOK
https://m.edsoo.ru/ff0d3b88

butmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [IOK
https://m.edsoo.ru/ff0d334



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50

19

20

21

22

23

24

25

26

M. B. JlomoHocoB —
Y4EHBIM-IHIUKIIONEAUCT.
O060061IEHNE U

cUCTEeMaTH3aIns 3HaHUH
KontponbHas pab6ota Nel no

TeMe «BemectBa u

XUMHUYECKUE PEAKLIUN»
Bo3nyx — cmech razos.

Cocras Bo3ayxa. Kucnopon
— DIIEMEHT U MPOCTOe

BemecTso. O30H
dusnueckre U XUMAYECKUAE

CBOMCTBA KHCJIOPOJA
(peakiuu OKUCIICHUS,
ropenue). [lonsitue 006

OKCcHJax
CrniocoObl nony4eHus

KHUCITIOpOJa B 1abopaTopuu u
MPOMBILUIEHHOCTH.

[Ipumenenue kuciopona
TemnnoBoit a3pdext

XUMHYECKON PEAKIIUH,
MIOHSTHE O
TEPMOXUMUYECKOM
YpaBHEHUH, IK30- U

9H/IOTEPMUYECKUX PEAKIIHIX
Tomnuso (HeTh, yrois u

MeTaH). 3arpsi3HeHue
BO3/yXa, CIOCOOBI €ro

MPEeIOTBPAIICHUS
[TpakTrueckas padora Ne 3

bub6moreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6moreka [IOK
https://m.edsoo.ru/ff0d4290

bu6moreka [JOK
https://m.edsoo.ru/ff0d448¢e

bu6munoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubaunoreka [IOK
https://m.edsoo.ru/ff0d4790

butnoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6moreka [IOK


https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4

27

28

29

30

31

32

33

34

35
36

no teme «Ilomyuenue u
coOupaHue KHCI0po/a,

U3YYEHHE €TI0 CBOKCTBY
Bonopon — sneMeHT u

IMPOCTOC BECUICCTBO.

Haxoxnenue B npupose
duznyeckne U1 XUMHUYECKHUE

CBOMCTBA BOJOPO/IA.
[Ipumenenue Bogopoaa

TloHATHE 0 KHCJIOTaX U COJIAX

Crioco6b! nosy4eHust
BOJIOPO/Ia B JIAOOPATOPUH
[IpakTnueckas padora Ne 4
1o reme «Ilomyuenue n
cobupaHue BO0poa,
M3y4YEHHUE €TO CBOWCTBY
ModnsipHblilt 005EM Ta30B.

3akoH ABoraapo
Brruncienus o0néma,

KOJIMYE€CTBA BCIICCTBA ra3a
I10 €ro U3BCCTHOMY
KOJIMYCCTBY BCUICCTBA UJIN

00BEMY
Brruucinenuss 00bEMOB ra3oB

M0 YPaBHEHHUIO PEAKIUU Ha
OCHOBE 3aKOHa 00BEMHEBIX
OTHOIIICHUH Ta30B
dusznyeckrue 1 XUMAYECKHE
CBOMCTBA BOJIBI

CocraB ocnoBanuii. [lonsarue

https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bub6moreka [JOK
https://m.edsoo.ru/ff0d50d2
butnoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4142

bubmmoreka [JOK
https://m.edsoo.ru/ff0d542¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0dd55a0

bubmuoreka [IOK
https://m.edsoo.ru/ff0d5708

butnoreka [IOK
https://m.edsoo.ru/ff0d587a
bu6moreka [JOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
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00 MHIUKaTOpax
Bona xak pacTBopUTEIb.

Haceimenusie u
HEHACHIIIICHHBIC PACTBOPHI.
MaccoBas [0S BEIECTBA B

pacTBOpe
[Ipaxtuyeckast padora Ne 5

no Teme «I[Ipurorosnenne
pacTBOPOB C ONPEAETEHHON
MacCOBOH JOJIEN

pacTBOPEHHOTO BELIECTBA
KontponbHas pab6ota Ne2 no

teme «Kucnopoa. Bogopon.

Boga»
OKcHJIBL: COCTaB,

KJaccudukaus,

HOMEHKJIaTypa
[Tonyuyenue u xumMuueckue

CBOMCTBA KMCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX

OKCHIOB
OCHOBaHHSA: COCTaB,

Kiaccuukaus,

HOMEHKJIaTypa
[Tonyuenue u xumuueckue

CBOMCTBAa OCHOBAaHUIA
KucmoTsl: cocTas,

KIaccudukaus,

HOMEHKJIaTypa
[Tonyuenue u xumuueckue

CBOMCTBA KHUCJIOT

https://m.edsoo.ru/ff0d59e2

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0od664e

bub6moreka [JOK
https://m.edsoo.ru/ff0d664e

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6muoreka [IOK
https://m.edsoo.ru/ff0d67ca

butnoreka [IOK
https://m.edsoo.ru/ff0dfee2

bu6muoreka [JOK
https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
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Conu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MoJIy4eHUud, XUMHYCCKUC

CBOMCTBA
[Ipaxtuyeckas padora Ne 6.

Pemenne
SKCIIEPUMEHTAIIbHBIX 3a7a4
1o TeMe « OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COEIUHEHUN)
I'eneTnueckas CBA3b MEXKIY

KjlacCaMH HCOPraHN4C€CKUX

CoeIUHEHUN
O06o0061IEHNE U

CHUCTEMaTU3ALU 3HAHUI
KontponpHas padota Ne3 1o

TeMe "OCHOBHBIE KIIACCHI
HEOPTraHWYECKUX

coenuHeHun"
IIepBble ONBITKH

Knaccmbmcaunn XUMHUYCCKUX
sneMeHToB. [lousaTue o

rpyImmnax CXOJHbIX 3JIEMEHTOB
[Iepronuueckuii 3ak0H U
[lepunonnueckas cucrema
XUMHYECKHUX 2JIEMEHTOB /[.
. Meunneneesa

[Iepuonsl, rpymisl,
MOJTPYIIIBI

Crpoenue atomoB. Cocrtas
aTOMHBIX sAnep. M3otormsl

bubmuoreka [JOK
https://m.edsoo.ru/00ad947
4

bu6moreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6muoreka [JOK
https://m.edsoo.ru/00ad9a50

bubaunoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubaunoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [IOK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
https://m.edsoo.ru/00adasS2c
butnoreka [IOK
https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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CrpoeHnue 31eKTPOHHBIX
000JI04EK aTOMOB HJIEMEHTOB
[Iepuoanueckoi cucremsl /1.

. Menneneena
XapakTepucTuka

XHUMHUYECKOIO DIIEMEHTA 110
€ro MOJI0KEHHUIO B
[Tepuogmyeckoii cucreme /1.

N. Menpeneesa
3nauenue [lepuoanyeckoro

3aKOHa ISl Pa3BUTHUS HAYKU U
npaktuku. /. 1. MenneneeB
— Y4€HBbIii, e1aror u

rpakIaHHH
DNEeKTPOOTPULIATEIBHOCTD

aTOMOB XUMHNYCCKHUX
3JICMCHTOB

HNonHas xuMHueckas CBI3b

KopanenTHas IoJIsApHasd

XHUMHUYECCKas CBA3b
KoBanenrnas HCIMOJIApHasd

XHUMHUYCCKas CBA3b
CreneHb OKHUCIICHUS

OKHUCIIUTEILHO-
BOCCTAHOBUTEIIHLHBIE
peaKIum

OKUCIIUTEIN U
BOCCTAHOBUTEIIN

KontponpHas padota Ne4 o

bub6moreka [JOK
https://m.edsoo.ru/00ada6bbc

butmoreka [IOK
https://m.edsoo.ru/00ada824

bu6muoreka [JOK
https://m.edsoo.ru/00ada96e

bubmuoreka [IOK
https://m.edsoo.ru/00adaab8

bub6mmoreka [JOK
https://m.edsoo.ru/00adac34
bu6muoreka [JOK
https://m.edsoo.ru/00adaab8
bu6muoreka [IOK
https://m.edsoo.ru/00adaab9
bub6moreka [JOK
https://m.edsoo.ru/00adae28
Bbubmmoreka [IOK
https://m.edsoo.ru/00adb07
6

bubmuoreka [JOK
https://m.edsoo.ru/00adb07
6

butnoreka [IOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
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TEMC ((CTpOCHI/IC aroMa.

XUMHYECKas CBSA3bY
PezepBHbIit ypoK.

O0001eHue 1

CUCTEMaTH3allMsl 3HAHUI
Pe3epBHbIii ypoK.

O060061IEHNE U

cUcTeMaTH3ans 3HaHUH
PesepBHBIil YpOK.

0O0001IeHue 1
cUCTEMAaTU3aLMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

https://m.edsoo.ru/00adb48
6

bubnuoreka [IOK
https://m.edsoo.ru/00adb33c

bu6muoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

9 KJIACC

Ne
n/n

10

KoJsmuecTBo 4acoB

Tema ypoka KontpoabHbie

Bcero
padoThI

[Iepnonnueckuil 3aK0H.
IIepnonnueckas cucrema
XUMHUYeCcKuX 3emenToB /I, W.

MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

CBOMCTB XMMHUUYECKHUX DJIICMECHTOB 1

IIEPBBIX TPEX NEPUOAOB
Knaccudukanus 1 HomeHk1aTtypa

HEOPraHWYECKUX BEILIECTB
Bunp XuMHU4eCcKoM CBSI3U U TUIEI

KPUCTAJNINYECKUX PEIIETOK
KonrtponrHnas pabora Nel o teme

«IToBTOpeHue u yrinyoieHre 3HaHUH 1 1

OCHOBHBIX Pa3JeNIOB Kypca § Kitaccay
Knaccudukarus XuMU4eCcKux

pEaKUHii MO Pa3IMYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKON

peakuuu. [IoHsITHE O TOMOT€HHBIX U 1

TETCPOrCHHBIX PCAKIUAX
IlousTHEe 0 XUMHUYIECKOM PaBHOBCCHH.

@akTOpBbI, BIMIIOLIME HA CKOPOCTh
XUMHYIECKON pPE€aKru U IMOJIOKCHUEC
XUMHNYCCKOI'0 paBHOBECHUA
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peakuu

Teopust SIEKTPOTUTUYECKOU |

IIpakTH4eckun
e padoThbl

Jlara
U3yYCHU
|

bu6muoreka [JOK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b
6

bu6moreka [JOK
https://m.edsoo.ru/00adb7¢2
bub6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

bu6muoreka [JOK
https://m.edsoo.ru/00adc28c¢

bub6moreka [JOK
https://m.edsoo.ru/00adcade
butnoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
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nuccornanuu. CUIIbHbBIE U c1a0ble
BIEKTPOJIUTHI

HonHble ypaBHEHHsI peakuui

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE NIPEACTABICHUI

00 PNEKTPOTUTHYECKOU TUCCOITUAITUN
XUMHUYECKHUE CBOMCTBA COJIEH B CBETE

MpeCcTaBIeHU 00
ANEKTPOIUTHYECKOH JUCCOIHAIIIH

[TonsiTue o ruaponuse coneu

O0001IeHrEe 1 CUCTEMAaTH3aIUs
3HAHUNI

[Ipaktuueckas padora Ne 1.
«Pemenne skciepruMeHTaIBHBIX

3a1au»
KontponpsHnas pabora Ne2 o teme

<<3J'IGKTpOJ'II/ITI/I‘IeCKa$I JUCCOINaIus.

XUMUYECKUE PEeaKIH B paCTBOPAX»
OOm1ast XxapaKTepUCTHUKA T'aJIOTEHOB.

XUMHYECKHUE CBOMCTBA HA IPUMEPE
xJjopa

XgopoBonopoa. CossiHast KUCIIOTa,

XUMHYECKHE CBOMCTBA, MOJYYECHUE,

IIpUMEHEHNE
[IpakTnueckast padora Ne 2 o Teme

«IlomyueHne CONSTHOM KUCIIOTHI,
N3y4EeHHUE €€ CBOMCTB

https://m.edsoo.ru/00adcd68

bubmmoreka [JOK
https://m.edsoo.ru/00add44
8

butmoreka [IOK
https://m.edsoo.ru/00add5d
8

Bbubmmoreka [IOK
https://m.edsoo.ru/00add8b
2

bub6muoreka [JOK
https://m.edsoo.ru/00add9d
4

bubnmoreka [IOK
https://m.edsoo.ru/00addd1
2

bub6moreka [JOK
https://m.edsoo.ru/00addbfa

bu6moreka [JOK
https://m.edsoo.ru/00addecO

bubaunoreka [IOK
https://m.edsoo.ru/00addfe?

bubmoreka [IOK
https://m.edsoo.ru/00ade104

Bbubmmoreka [IOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
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Brraucnenus 1o YpaBHCHHUAM
XHUMHUYCCKHUX peaKuHﬁ, €CJIM OAUH U3

pEeareHToB JIaH B U30BITKE
OOm1ast XxapaKTepUCTHKA MIIEMEHTOB

VIA-rpynnel
ANnoTponHbie MOTU(PUKAIIHA CEPHI.

Haxoxenue cepol v €€ coeIMHEHUI
B Ipupoje. XUMUYECKHE CBOMCTBA
cepbl

CepoBonopos, cTpoeHue,
¢du3nveckre U XUMHUYECKHE CBOMCTBA
Oxkcuppl cepbl. CepHast KMCIIOTA,
¢bu3nvecKre 1 XUMHUIECKHe

CBOWCTBA, MPUMEHECHHUE
XUMHYECKHE PEaKLVH, JIeXKAIIUE B

OCHOBE IPOMBIIIJIEHHOT'O cItocoba
IIOJIyYEHUS] CEPHOMN KUCIIOTHI.
XUMHUUECKOE 3arpsi3HEHUE
OKPYKAIOIIEH CPebl COETUHEHUSIMU
cepbl

Brruncnenne MaccoBOM J0OJIM BBIXOA
MPOAYKTA PEAKIIUN

OO6m1ast xapakTepUCTHKA JIEMEHTOB
VA-rpynmsl. A30T, pacipocTpaHeHHE
B IIpUpoJIE, PU3NUECKUE U

XMMHYECKHE CBOUCTBA
AMMHaK, ero Gpu3nIecKue u

XHUMHUYCCKHUC CBOﬁCTBa, MOJIy4YCHHUEC U

NpUMEHEHHE
[IpakTnueckas pabora Ne 3 o Teme

«Ilonyyenue ammuaka, U3y4eHHe ero

bubaunoreka [IOK
https://m.edsoo.ru/00ade488

bubnmmoreka [IOK
https://m.edsoo.ru/00ade64a

Bbubmmoreka [IOK
https://m.edsoo.ru/00ade64a

bub6moreka [IOK
https://m.edsoo.ru/00ade802

bu6moreka [JOK
https://m.edsoo.ru/00adea28

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

bubmoreka [IOK
https://m.edsoo.ru/00adec8a

Bbubmmoreka [JOK
https://m.edsoo.ru/00adeea6

butnoreka [IOK
https://m.edsoo.ru/00adf004

bubmoreka [JOK
https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
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CBOMCTB»
A3oTHas KucioTa, e€ puznyeckue u

XUMHUYECKHE CBONCTBA
Hcnonp3oBaHNe HUTPATOB U COJIEH

aMMOHHUSI B KaU€CTBE MUHEPAIbHBIX
ynoOpeHuidt. XuMH4YecKoe
3arpsi3HEHUE OKPY)KAIOLIECH CpesIbl
COCAMHEHUSIMH a30Ta

docdop. Oxeun docdopa (V) u
dbochopnas kuciora, puzndecKue U

XMMUYECKHE CBOMCTBA, OJTy4YeHHE
UcnonwizoBanue Gocdaros B

KaueCTBE MUHEPAJIbHBIX yIOOpEeHUH.
3arpsi3HEHUE IPUPOTHON CPEIBI
dbocharamu

VYmepon, pacipocTpaHeHUE B
npupose, PU3NIeCKue U XUMUICCKUE

CBOICTBa
Oxkcupel yrepozaa, ux GU3n4ecKue u

XHUMUYECKHE CBOMCTBA.
DKOJIOTHYECKUE MTPOOIIEMBI,
CBsi3aHHBIE ¢ OKcHuIoM yriepona (IV)

VYronnHag KUCI0Ta U €€ COJIN

[IpakTnueckas pabora Ne 4 o Teme
"[lomydeHne yriaeKknucsiaoro rasa.
KauectBeHnHas peakius Ha kKapOoHaT-

"

HOH
HepBOHaLIaJ'II)HBIC MOHATHS 00

OpraHNYCCKUX BCIICCTBAX KAK O
COCAMHCHUAX yITICpOoaa

bu6moreka [JOK
https://m.edso0.ru/00adf306

bu6muoreka [IOK
https://m.edsoo.ru/00adf518

bubmoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bub6moreka [JOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bu6moreka [JOK
https://m.edsoo.ru/00ae006¢

bubaunoreka [IOK
https://m.edsoo.ru/00ae027¢e

bubmoreka [IOK
https://m.edsoo.ru/00ae054¢e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306

40

41

42

43

44

45

46

47

48

49
50

Kpemuuii u ero coenuHeHust

IIpaktuueckas padora Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxxuei1me HeMeTalIbl U UX

COCIUHEHUS
KonTponsHnas padora Ne3 o Teme

«Baxkuenme HeMeTalIbl U UX

COCIMHEHUS
OO6mras XxapakTepUCTUKAa XUMUYECKHUX

3JIEMEHTOB — METAJIJIOB.
Meranueckast CBs3b U
METaJNIMYECKAs] KPUCTAIUTYECKAs
pemérka. Pu3nUecKre CBOMCTBA

METAJJIOB
XMNMHUYECKHE CBOMCTBA METAJUIOB.

DIEKTPOXUMUYECKUH Pl

HanpsHKEHU MeTalljIoB
O61ue cnocoObl NOTyYEHHS

meTtamnoB. CrnnaBel. Beruncnenus no
YpaBHEHUSAM XUMHUUYECKUX PEaKITUi,
€CJIU OJTUH U3 PEarcHTOB COICPKUT
MpUMeECH

IlousTue o KOPPO3WH MCTAJIJIOB

Illenounbie MeTAIIBI

OKcuibl ¥ TUAPOKCHU]IBI HATPUS U
KaJTus

IllenounO3eMeIbHBIE METAIIBI —
KaJIbIIMHA 1 MarHui

Baxkueiinme coeauHEeHUS KaJIbIIUs

bubmuoreka [IOK
https://m.edsoo.ru/00ae080a

bub6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubnmoreka [IOK
https://m.edsoo.ru/00ae0el 8

bu6muoreka [IOK
https://m.edsoo.ru/00ael103e

bub6mmoreka [IOK
https://m.edsoo.ru/00ael156

bubmoreka [IOK
https://m.edsoo.ru/00ael156

Bbubmmoreka [JOK
https://m.edsoo.ru/00ael278
bubmuoreka [IOK
https://m.edsoo.ru/00ael14b2
bubaunoreka [IOK
https://m.edsoo.ru/00ae14b2
bub6muoreka [JOK
https://m.edsoo.ru/00ael5e8
bubmuoreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
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62

O0001IeHE U cUCTEMATH3aLU

3HaHUH
JKEcTroCcTh BOABI U CIOCOOBI €6

yCTpaHeHus
IIpakTuueckas padora Ne 6 o Teme

"YKECTKOCTEL BOIBI 1 METOAEI €6
ycTpaHeHUs"

AnmroMuHAN

AmMpoTtepHbIe CBOIICTBAa OKCUAA U
TUAPOKCUIA

Keneso

OKCI/II[BI, TUAPOKCHUABI K COJIMU KEJIC3a

(IT) u xene3a (III)
O0001IeHe 1 CUCTEMATH3aIHS

3HAHUI
IIpaktuueckas padora Ne 7. Pemenue

AKCHEPUMEHTAIBHBIX 3aa4 10 TEME
«Ba)xnelime MeTaJuIbl U UX

COCOMHCHU
Brrancinenus no YpPaBHCHUAM

XUMHUYECKHUX PEAKIIHMM, €CIIU OIUH U3
peareHToB J1aH B U30BITKE WIIN
COIEPKUT NMpuMecHu. Beruucnenus
MacCOBOH J0JIM BBIXOJa MPOIYKTa

peaxiun
O0001IeHNE ¥ cUCTEMATU3ALU

3HAHUMI
KonTponbhas pabora Ned o Teme

«BakueunIme MeTauIbl U UX

https://m.edsoo.ru/00ael5e8

bu6muoreka [JOK
https://m.edsoo.ru/00ae1886

bubaunoreka [IOK
https://m.edsoo.ru/00aelae8

butmoreka [IOK
https://m.edsoo.ru/00aclc64
bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
bubaunoreka [IOK
https://m.edsoo.ru/00ae1d86
bu6moreka [IOK
https://m.edsoo.ru/00ae35e6

butnoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ael 750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
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COEIMHEHUSD

BemectBa u matepuaisl B
MOBCEIHEBHOM JKU3HU YelIOBEKa
XUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOLLEH CpeIbl

Ponb xumuu B perieHnmn

IKOJIOTUIECKHX TPOOIieM
PesepBubIil ypok. O600111eHIE 1

CUCTEeMaTu3alus 3HaHUU
PesepBHbIil ypok. O6001IcHIE 1

cCUCTeMaTHu3allus 3HaHU’
PesepBubIil ypok. O6001meHIe 1

cUCTEMAaTU3alMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68

bu6moreka [JOK
https://m.edsoo.ru/00ae3f50
bub6mmoreka [JOK
https://m.edsoo.ru/00ae4270
butmoreka [IOK
https://m.edsoo.ru/00ae4270
bubauoreka [IOK
https://m.edsoo.ru/00ae0d0a
butmoreka [IOK
https://m.edsoo.ru/00adb33c¢
bu6munoreka [IOK
https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50

YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






