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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUsl COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3anusx Poccuiickoit ®exepanuu W peanu3yercs
MOJIHOCTBIO B cOOTBEeTCTBUU ¢ DenepalibHOil paboyeil mporpaMMoii mo nmpeaMeTy « XuMus».

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIel cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYalOIIUMXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKaHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaaccam U
CTPYKTYPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAEeT KOJINUYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEMYIO IIOCJIE€I0BATEIBbHOCTD
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesieT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUaroIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroIIerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHE MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI I€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUH Ha ONpe/IeIEHHOM JTare € pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJAEJIbHBIX 3HAYMMBIX TOHATUN OPraHUYECKON XUMUMU.

CrtpykTypa copepxaHHsl MporpaMMmbl MO0 XUMHH c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOI'O
nonxona kK e€ mzydeHuro. CopepxaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMITY IOCJIENOBATEIBHOIO Pa3BUTHS 3HAHMI HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOU CBA3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAay4YHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHHr XUMUU TPOUCXOAUT (OPMUPOBAHKUE 3HAHUIM OCHOB XUMUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHMA — BaXHEHIIHUX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o00pa30oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyyHbIM  METOJaM  IO3HaHuf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YYEHUHW XUMHU, TPUMEHATh WX TPH peuieHud mpobiemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAOIIEH MPUPOTHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlajibHeero o0yuyeHus.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBbYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CriocoObl pa3/ieneHus: cMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnnuectBo BemectBa. Monb. MoisipHas macca. B3aMMOCBA3b KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

O®uznyeckue M XMMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBWiIaMi pabOTHl B JaOOpaTOpPHH U HpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/ICHCTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna menu (1) npu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJbTaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue U XUMHUYECKHEe CBOMCTBA (peakiMi TOPEeHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTpornHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHME YPaBHEHHUS, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI oydeHus. Kucnorsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCKue cBoWcTBa BOoAbl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroriue (OCHOBHbBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3ytonme. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @u3n4eCcKHE M XHUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomyueHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. @uznueckue U XuMuU4eckue cBoictBa coieil. Ilomydenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOMIOJACHHE B3aUMOJICHCTBHUSI BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBuE Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBuss okcuga meau (II) ¢ pacTBopoM cepHOUM KHCIOTHI, KHUCIOT C MeETalIaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIETIOYHBIC U MIEIOYHO3EMETbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux ssemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynmnbl. Du3nUecKuid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX 37eMeHTOB [leproandeckoil cucTeMbl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepuoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPaMH KHUCIOT W ILIEJIOYEH, ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIINUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHI,
ABJISIOLIMXCSI CHCTEMHBIMHU ISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KIacCH(pUKalusi,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCHEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUEe BEITUYMHBI, SAMHHIIBI U3MEPEHUs, KOCMOC, ILIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMH4Yeckux d3seMeHtoB /JI. M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM X aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTepOoreHHbIX peaknusx. [lonsTue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBl€HHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37IEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHMCCOLUMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMHU XHUMUYECKOH CBS3U.
Crenens auccounanuu. CUIbHBIC U CIa0bIE AIEKTPOIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKON auccoruanuu. KadecTBEeHHbIE pEakUu Ha HOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLiecca AMCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHHME BOJBI), OIBITOB, WUIIOCTPUPYIOMINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BELIECTB C MOMOLIbI0 KAaYECTBEHHBIX PEAKUUN Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYeCKue CBOWCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWE B MpuUpoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ IMOJy4YeHue,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTEe3a TII00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3 ¢ekT. YronpHas KUCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraineHuss o6 oxcuae kpemuums (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHUs CTPOUTEIBHBIX MaTEPUAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MOKHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W H3ydeHUE MPHU3HAKOB MX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MENbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOupaHue, paclio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKLHUeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUJIbl U UX COETUMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMyueckas CBSI3b M METAJUIMYECKash KpHUCTaJUIM4YecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUABI HATpUs U Kanus. [Ipumenenne
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus U Kajiblusd. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckne u XUMHUUECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxcuapl, rujapokeuasl u comu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajlbllus, aIFOMUHUS, [TMHKA, xene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCU/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX OXKOrax H
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIIIOB, MIOJTUMEPHBIC MaTEPUATIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me eCTeCTBEHHO-HAYYHbIC TOHSITHS: HAy4HbIH (aKT, TUIOTEe3a, 3aKOH, TEOpH,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIAaBbl, (U3UYECKHE BEIUYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0YYaIOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeAoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILIECCe 3TOH y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE U  XHMHUYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI TMPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOTHOU CPENoid, O POIH
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMAIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIBLCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS



npaBuil 0€30IaCHOCTU HpU OOpallleHMM C XUMHYECKUMM BEIIECTBAMU B OBITY M pealbHOU
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPodeccHil U Tpya pa3IudyHOro pojia, yBaXKeHHUEe K
TpyAy W pe3yibTaraM TpPYIOBOM HEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIH BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U IMOTpeOHOCTEH, ycHemHol npodecCHOHAIbHON AEATENIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHANBHON cpefe;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyILIeCTBOBaHMs, NIOHUMaHHE LIEHHOCTH 3J0pOBOro M 0e30IacHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3HMUECKOMY M IICUXHYECKOMY 3J0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CHOCOOHOCTH HPUMEHSTh 3HAHMA, MOJydaeMble NPU H3YUYEHUM XUMHUH, JUIS peIICHUsS
3a]a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEM U MyTeH WX pelIeHUs
MIOCPEACTBOM METOJIOB XMMMHM, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
II03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMAJIbLHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akKT, CUCTEMA,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpbIe UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (pOopMUPOBaATh NMPEICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHMSI HCIOJb30BaTh MPHUEMBI JIOTUYECKOIO MBIIUIEHUS IPH OCBOECHUU 3HAHMIL:
pacKphpIBaTh  CMBICA XMMUYECKHX THOHATHH (BBIIENATH MX XapaKTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHUYECKHMX BEIIECTB M XMMHUECKUX peaKlui, yCTaHAaBIMBAaTh MPUUNMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MPEAMETHbIE U MeTalpeIMeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IpUMEHSIeMble B XUMHH MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAaK (CMMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH Yy4eOHO-
MO3HABATENIbHBIX 33/7a4, C Y4YETOM OTHUX MOJEIBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUaEMBIX IPOLECCAX U SIBJICHUSX.

Ba3oBble uccienoBarebCcKue AeiCTBHA:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 10 IUIAHUPOBAHHMIO, OPTaHHM3allMd W TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Patora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbiTa B 00JacTH HMCIOIB30BaHUS HH(POPMALHUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIHHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEAeTICHHE KPUTEPUEB IO OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHHs Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTara 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (enepampHOW paboveld mporpaMMoOM, BBIICISIFOT: OCBOCHHEIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UMHTEpIpEeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OJHOpPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIys, Kiaccuduxanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOUTalb, paJuyc aToMa, XUMHYecKas CBA3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONMCAHUM BELLECTB U UX IIPEBPAILCHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCIJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIIEKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3iMyaTh IMOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON PEaKIINH;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEIHPHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJBI  TO3HAHUS  —  HAONMIOJEHWEe,  HM3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OITBITOB IO MOJIYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEJIOYCH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSITHH: XUMHYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIU HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTePHOCTh, XHUMHUYECKas CBSI3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas moxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeiesieHUue UX 10 IEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (10 YHUCIy U COCTaBy Yy4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/1asl ONKUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuja [OJb30BAHUS XMMHUYECKOM TMOCyIoM M J1abOpaTopHBIM
o0opy/noBaHuEeM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO ra3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPA3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAaHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBo 4acoB OcHOBHBIE BUBI
JIeKTPOHHBbIE
HaumeHoBanme JAesITeJIbHOCTH
Ne IpakTn- (uudposbie)
pa3esioB U TeM KoHnTpoJn- 00y4arouuxcs ¢
n/m Bcero uecKue oGpa3oBaTe/bHbIE 5
NMPorpamMmbl Hble padoThI y4eTOM HanpaBJIeHUH
padoThbI pecypchl .
paGoueii mporpaMmbl
BOCIIUTAHUS
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
YPpOKU-IIPaKTUKYMBI
(cormacHo
IIJIAHUPOBAHUIO
XuMus — BaKHas P )
o0acThb Buptyanpnas
bu6mmoreka [IOK pTy B
€CTECTBO3HAHUS U AKCKYypCHs «BMmupe
1.1 . 5 2 https://m.edsoo.ru/7f4183 P P
MPaKTUYECKON ; BEILIECTB U AJIEMEHTOBY»
C
JIeATeIIbHOCTH —
VYpok-koHpepeHuus
yesloBeKa
«DPu3ndecKue u
XUMHYECKUE SIBJICHUS
AykuvoH 3HaHuU «TuIbl
XAMHYECKUX peakluil B
JKA3HU YeJIOBEKa»
Bemectsa u bubmuoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edso0.ru/7f4183 3amura TPYIOBBIX
peakuuu 7c MPOEKTOB «MeTonanl

XHUMHN»



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

Hroro mo pazueny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB

Boznyx. Kucnopog. bu6mmoreka [JOK Bupryansnas skckypcus
2.1 [TousTHe 00 6 https://m.edsoo.ru/7f4183
«Kucnopoanast cranuus
OKCHJIax /c
Y pOKU-TIpaKTUKYMBbI
(cormacHo
Bosopos. Tomsie bubmuoreka [JOK IJIaHAPOBAHHIO))
2.2 8 https://m.edsoo.ru/7f4183
0 KHCJIOTax U COJISAX 7¢ BupryanpHas  3KcKypcus
— «Bomopox  — TOIIIMBO
OyIyIIeroy
Y POKH-TIPaKTUKYMBI
(cormacHo
Bona. PactBopsbl. bu6mmoreka [JOK TJIAHUPOBAHHIO )
2.3 [TonsiTHE 00 5 1 https://m.edsoo.ru/7f4183
O CHOBAMIAX 7c BupryanpHas  3Kckypcus
«Bona-ynuBuTenbHoe
BEIIIECTBO»
Y PpOoKu-TIpaKTUKYMBbI
(cormacHo
OcHOBHBIE KJIacChl bubnnoreka [JOK TUIaHUPOBAHHIO)
2.4 HEOPraHMYECKUX 11 1 https://m.edso0.ru/7f4183 Sammra npoeKTa
COe/IMHEHHH c «Co3nanue HHTEJIEKT-
KapT o OCHOBHBIM
KJIJacCaM HEOpPTraHMYECKHX



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

Hroro no pasaceiny

30

COEIUHEHUN)

AYKIIMOH 3HAHUU
«IIpumepsnl BCIIICCTB
Pa3JIMYHBIX KJIACCOBY

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU

[Tepuoanueckuit Bupryanbnas
3aKOH U IKCKYpcHusi«MUKpPOMHUP.
[Tepuoanueckas BuGmmorexa IOK Teopus ctpoenust aromay
3.1 crerens 7 https://m.eds00.1ru/7f4183  ypox — urpa
XUMHYECKHX
snemenTos J1. U. Ic «XHUMHYECKOE JTOTO»
Menpeneena.
Crpoenue atoma
YPOKH-TIPaKTUKYMBI
(cormacHo
IJIAaHUPOBAHUIO)
Xumuyeckas CB-SISB. Bumorexa LIOK Voox.
gp | wnemmemo 8 https://m.edso0.ru/7f4183
BOCCTAHOBHUTEIBHBIC ; koH(pepeHuua« Turs
peaxiuu Ic KPUCTAITUNIECKHIX

PEUICTOK M XUMHUYECKHUX
CBA3EN»

BupryansHas skcKypcus



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

«B Mupe xumMn4eckux
peaKkuuii»

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f4183

ic

bu6mmoreka [JOK
https://m.edso0.ru/7f4183
7c



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

9 KJIACC

KoanuecTBo 4acoB

OcHOBHBIE BUBI

DJIeKTPOHHbIE
HaumenoBanue AeATeTbHOCTH
Ne (undposbie)
pa3aeyioB U TeM Kontpoabnbie IIpakTuyeckue o0yyaromuxcs ¢
n/n Bcero o0pa3oBaTe/bHbIE .
nporpaMmMsbl padoThbI padoTbI pecypehI y4eToM HanpasJeHUI
y padoueii mporpaMmbl
BOCIIUTAHUS
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peaKku
Ypoxk-nuckyccus
[ToBTOpEHUE N «Henosex -
11 yriyOsIeHue SHAHUHM 5 1 Bubnuoreka [JOK COBOKYITHOCTE
: i1?
OCHOBHBIX Pa3/IClIOB https://m.edso0.ru/7f41a636 = XHMHICCKIX PCAKITHH "
Kypca 8 kiacca VYpok-urpa «3HaToku
XUMHAN
BupryansHas skckypens
OcHoBHbIE
L . Bu6morexa [JOK «B  Mupe XMMHYECKHX
. 3aKOHOMEPHOCTH =
P . https://m.eds00.ru/7f41a636 = PCAKHHI>
XUMHAYECKHX PEaKIHi
Y pOKU-TIPaKTUKYMBI
(cormacHo
IUTAHUPOBAHMSL)
DeKTpoIuTHYEeCKast
13 JIACCOTIMALIHSL. 3 1 1 bubnuorexa LHOK AyKinoH 3HaHui «MoHBI

XHWMHUYECKUE PEAKIINH
B pacTBOpax

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

B BOJTHOM
pacTBope»

VYpok -
«PactBopumoe-

urpa



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

Hroro no pazneny

17

Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

HEPACTBOPUMOCH

YPOKU-TIPAaKTUKYMBI

(cormacHo
TIJIAaHUPOBAHMS )
Oo6mas
51 iii f;:f;:;m(a 4 bubmuorexa [JOK Buptyanbnas
' https://m.edso0.ru/7f41a636 = dKkckypcus«PasHoobpasue
aneMeHToB VIIA-
HEMETAJIOBY
rpynmnsl. ['anorenst
JHebath! «I"amorensr  —
BPE/THBIC HITH TIOJIC3HBIC)
O61mmas
XapaKTePUCTHKA
99 XUMHAYECKUX 5 bu6mmoteka [IOK
' snemeHToB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa n eé€
COCTUHEHUS
O6mas YPpOKn-IpaKTUKYMBI
(cormacHo
XapaKTepUCTHKA
UMIECKIX IUTAHUPOBAHMSL)
2.3 ajeMeHTOB VA 7 bubmiorexa LIOK
' https://m.edso0o.ru/7f41a636 ~ BupryanbHas
rpynmnsl. A3oT,
IKCKYypCHSs
ocop  ux «KpyroBopoTsl a301a u
COCTUHECHHUS PYTOBOP

dhocdopa B duochepe»



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

YPOKU-TIPAaKTUKYMBI

(cormacho
O61as
TJIAaHUPOBAHMS )
XapaKTePUCTHKA
XUMHAYECKUX
bubmuorexa [JOK Ypok-koHbepeHus
24 anemeHToB [VA- 8
https://m.edso00.ru/7f41a636  «Dkonoruueckue
IpYIIBL. YTIEpOoa U
. poOJIEMBI, CBSI3aHHBIE C
KpEMHUH U UX
HaXO0XJICHUEM
COCTUHEHUS
YIJICKUCIIOTO Ta3a B
aTMochepe»
Htoro no paznemny 25

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

BuptyanbHas skckypceus

O6mwue cBoiicTBa bubnunoreka IIOK «PazHo0Gpasue
3.1 4 p
METaJIIOB https://m.eds00.ru/7f41a636 yeramiosy
YPOKH-TIPaKTUKYMBI
(cormacHo
IUTAHUPOBAHMS)
Baxkueiinme MeTauibl bu6nuoreka [IOK AVKIHOH
3.2 16 y
U UX COEIUHEHMS https://m.eds00.ru/7f41a636 sgapumii«Meramisl B
OpUpoJl € W JKU3HHU
YeJI0BEKa»
Wroro no pazueny 20

Pa3nen 4. Xumus u okpyxaonias cpeaa



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

BemecTBa u

Ypok — urpa
«[lyremectBue 1no Mmupy
BEILIECTB»

4.1 MaTepuaibl B )KU3HU 3 ];H@I_I;I/OTGI? HOK/7f41 636 Ypok —koHpepeHIIHSs
YeroBeKa ttps://m.edsoo.ru a «Besonacuoe

UCIIOJIb30BaHHE
BEIIIECTB M XUMHUYECKUX
peakiuii B ObITY»

Hroro mo pazueny 3

PesepBHOE Bpems 3 bubmmorexa LOK

P P https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

INOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acoB OobopynoBa-
Kont DJIeKTpPOHHbIE N (POBLIE e
Ne poar  IIpakruu  [Jlara P P Touku pocra
Tema ypoxka o0pa3oBaTejibHbIE
n/m Bcero  Hble ecKue U3yYeHust
pecypchl
pado padoThI
ThI
1 [Ipenmer xumuu. Pons xumuu B 1 bubnnoreka IIOK
’KW3HM YeoBeka. Tella ¥ BelecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTre o MeTOaX MO3HAHUS B 1 bubnnoreka IIOK
XUMUH https://m.edsoo.ru/ff0d227e
NsmepurensH
ble IPUOOPHI,
[Tpaktuueckas pabora Ne 1 «IIpasuna PEaKTUBHI U
paboTHI B 1a00paTOPUU U IPUEMBI bubmuotexa [JOK MaTepHUalIbl
3 1 1
obparieHus ¢ 1adopaTOPHBIM https://m.edsoo.ru/ff0d23dc =~ s
000pyI0BaHUEM MIPOBEACHUS
IKCIIEPUMEHTO
B
4 UwucTeie BemecTBa U CMECH 1 bubmmoreia LIOK
H https://m.edsoo.ru/ff0d26ca
N3smepurensH
ble IPUOOPHI,
5 Crioco0sl pa3fieneHus cMmecei 1 pealTHBb 1

MaTepHabl
TS
MIPOBEACHUS



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

9KCIIEPUMEHTO
B

[IpakTuyeckas padora Ne 2

NsmepurenbH
bIe IPUOOPHI,
pEaKTUBBI U

6 «Paznenenue cmeceit (Ha mpumepe Brbmmorexa LIOK MaTepHaiH
. https://m.edsoo.ru/ff0d28c8 = s
OYMCTKHU TTOBAPCHHOU COJIH )»
MIPOBEACHUS
IKCIIEPUMEHTO
B
7 ATOMBI U MOJIEKYJIBI bubamorexa LOK
https://m.edsoo.ru/ff0d2a6c
8 XuMuYecKUe dJIEMEHTRL. 3HAKH bubnnoreka IIOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocTble U ClOXKHBIE BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
10 ATOMHO-MOJIEKYJIIPHOE YU€HUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
11 BellecTB. XuMuyeckas popMmyia. bubnmnorexka HOK
BajleHTHOCTE aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
12 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTEIbHAS MOJICKYJISIpHAsT Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 10711 XUMHYECKOI0 bu6nuoreka [IOK
DJIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
14 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK

MomnsipHast macca

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

duznyeckre 1 XUMHUUECKHE SIBICHUS.

bu6nuoreka [IOK

15
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmmoreka [IOK
XMMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al16
17 3aKOH COXpPaHEHHS MacChl BEIIECTB. bubmuorexa [JOK
XUMHUECKUE YPaBHEHHS https://m.edsoo.ru/ff0d3b88
B
| D e o
B P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
K
19 ;Iafcljg) IEI(I:((?: H;H);EII\/I/I: qe::;;()KGHI/Iﬂ bubnuorexa LOK
peart ! P ’ https://m.edso0.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
. M. B. .HOMOHOCO]E) 6— 6y‘IéHLII71- Bumiorexa [IOK
sHnukioneauct. O6o0eHne u
HHRTOTER Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAHUH
21 KonrtponsHas padora Nel no reme bubmuoreka [JOK
«BermecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
\ B;);nyxa—K czaesborazOBsCeoceTaB BuGmorexa LIOK
B . Kucn — DJIEMEHT U
X pol https://m.edsoo.ru/ff0d448e
nmpocroe BeuecTBo. O30H
| S s o
poAta (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumax
N3smepurensH
CriocoOblI MostydeHus KUCIopo/ia B Butmorexa LIOK b€ IPUOOPHI,
24 ab0paTOPUH U MMPOMBIIIIICHHOCTH. PEaKTUBBI U

[Ipumenenue kucimopoaa

https://m.edsoo.ru/ff0d497a

MaTepuaibl
JUTSE
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https://m.edsoo.ru/ff0d3a16
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MIPOBEICHUS
3KCIIEPUMEHTO
B

TemnoBoit 3¢ ekt xumMuaeckoit

NsmepurenbH
bIe IPUOOPHI,
pEaKTUBBI U

o5 peaxuuu, MoHATUE O bubnmnoreka HOK MaTepuaibl
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790 = s
U DHIOTEPMUYECKUX PEAKIIUIX MIPOBEICHUS
9KCIIEPUMEHTO
B
TomnuBo (HedTh, Yroib U MeTaH).
26 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI lro bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
N3smepurenbH
b€ IPUOOPBI,
[TpakTuyeckas pabora Ne 3 o Teme peaRTHBb T
27 «ITomyuenue u cobupanue bubmmorexa LIOK MaTepHaiet
. https://m.edsoo.ru/ff0d4ae2 U1
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
MIPOBEICHUS
IKCIIEPUMEHTO
B
Bonopon — aneMeHT u npocroe bubmmoreka [JOK
98 BemecTBo. Haxoxknenue B mpupo/e. https://m.edsoo.ru/ff0d4dd0
du3znuecknue U XUMHUUECKHE CBOMCTBA bu6nuoreka [IOK
Bosopoza. [IpuMeHenune Boopoaa https://m.edsoo.ru/ff0d4dd0
29 KonrponsHast pabota 3a 2 4eTBepTh
30 [ToHsiTHE O KUCIOTAaX U COJAX bubmmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl noity4eHus BOA0poia B

bu6nuoreka [IOK

31
nabopaTopun https://m.edsoo.ru/ff0d4dd0
NsmepurenbH
bIe IPUOOPHI,
[IpakTuyeckas padora Ne 4 o Teme pealtHBbl 1
39 TToIVaerIe 1 cOBHPANIE BOONO bubmuorexa [JOK MaTepuabl
Jy4CHHE U COOMpPAHKE B ,
i . P HOPOA https://m.edsoo.ru/ff0d4f42 TSt
W3Y4YECHHE €ro CBOMCTBY
MIPOBEACHUS
IKCIIEPUMEHTO
B
33 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexka HOK
ABorazpo https://m.edsoo.ru/ff0d542e
B 6péMa,
% seuccrsa rasa o ro mssccrrony buGmotexa LIOK
0 ) Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
B 6é
o | Do e
P ..p . . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUN ra30B
36 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nuoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwmii. [TonsaTre 00 but6mmoreka [IOK Huposas
37 naboparopus,
HHIUKATOpax https://m.edso0.ru/ff0d59e2
HOYTOYKH
Bopa xak pactBoputens.
38 Hacruimennbslie 1 HeHaCHIIIEHHBIE but6mmoreka [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
39 [TpakTrueckas padota Ne 5 mo Teme bubnuotexa [JOK N3mepurensu
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«IIpuroroBiieHHE PaACTBOPOB C
onpeaeIEHHON MacCOBOM JT0JIEH

https://m.edsoo.ru/ff0d5eba

bIe IPUOOPHI,
PEaKTUBBI U

PacTBOPEHHOTO BEIIECTBAY» MaTepHuabl
JUISt
MIPOBEACHUS
9KCIIEPUMEHTO
B
40 KonTponbnas pabota No2 mo teme bubnmnoreka HOK
«Kucaopoxa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
41 Oxcupel: cocTaB, KIacCHPUKALINS, bubnnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs, bu6nuoreka [IOK
43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnmnorexka HOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6mmoteka [IOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [Tonyyenue u XMMHUYECKUE CBOMCTBA bubmmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
17| crcotemonyunmn s buGmnorexa LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
I1 o6ota Ne 6. P 41
pakTrueckas pabota No CIICHUE BuGnmorexa LOK 3MEPUTEIIbH
48 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bI€ PUOOPHI,

«OCHOBHEBIE KJIACCHI HCOPraHN4YCCKUX

https://m.edsoo.ru/00ad9b7c

PCAKTHUBBI U
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COEIUHEHUN)

['enernueckas CBsA3b MEKIY

bu6nuoreka [IOK

MaTepuaibl
Ui
IIPOBEACHUS
HKCIEPUMEHTO
B

49
folaceamt Hue OPTaHHHAceIHx https://m.edso0.ru/00ad9a50
COEIUHEHNI
O0001IeHE U CHCTEMATH3AIUS
50 3gaHuil 110 TeMe "OCHOBHEBIE KJIACCHI bubmmorexa HOK
o https://m.edso0.ru/00ad9cb?2
HEOPraHUYECKUX COCTMHECHHI
K §] Ne3
51 "Ocronse racom ReoprasOCKIX BuGanotexa LIOK
o P https://m.edsoo.ru/00ad9ela
coeIUHEHNH
I1
2 | musarssosen anowemon, hommie o BuGmorera LIOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX AIEMEHTOB
[Iepuoanueckuii 3aKOH U
53 [Iepuonnueckas cucrema bu6nuoreka [IOK
XUMHUYECKUX dieMeHToB []. U. https://m.edsoo.ru/00ada52c
Menpeneena
54 Ilepuoapl, TpynmEel, Mo bl bubmmorexa TIOK
PHOMEL, TPYHIHL HOATPYH https://m.edso0.ru/00ada52c
55 Crpoenne atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
C o
TPOECHHE JIEKTPOHHBIX O onoquU Bu6morexa LIOK
56 aToMoB 3JieMeHTOB [lepuoanueckoit

cuctemsl [. 1. Menaeneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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XapakTepucTuKa XUMHU4ECKOI O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bu6nmmoreka [IOK

S7 Iepuonnueckoii cucreme 1. . https://m.edso0.ru/00ada824
Meunneneena
3nauenue Ilepuonnueckoro 3akoHa
58 JUIS pa3BUTUS HAYKU U IPAKTUKU. [l bubmmoreka [IOK
. MenneneeB — yuéHblii, Iearor u https://m.edso0.ru/00ada96e
rpaKIaHUH
PesepBHeIi ypok. O000IICHHE 1
59 CHCTEMAaTHU3allusl 3HAHUM 110 TeMe bu6mmoreka [IOK
«Ctpoenue atomay / Beepoccuiickas https://m.edsoo.ru/00adb33c
poBepoyHas pabora
Kontponbnas padota Ne4 o teme
60 <<CTpr))eHI/I€ aT(I))Ma» / Beepoccuiickast bubnuorexa LIOK
https://m.edso0.ru/00adb486
IpoBepoyHas pabora
61 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmnoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
62 HNonnas xumMuueckas CBsi3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
63 KoBasieHTHas1 monsipHas XuMU4ecKas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 KoBanentHas HenossspHast bubmmoreka [JOK
XUMUYECKas CBSI3b https://m.edso0.ru/00adaab8
65 CreneHb OKUCICHUS Bubmmorexa LIOK
https://m.edsoo.ru/00adae28
66 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakiuu https://m.edsoo.ru/00adb076
67 OKucauTeNu U BOCCTAHOBUTEIIH bubmuorexa [{OK
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https://m.edso0.ru/00adb076

Pese i ypok. O000IICHHE bubmmorexa LHOK
BHBIN . HUC U
P P ?l https://m.edso0.ru/00ad9cb2
68 cUCTEMAaTH3alHs 3HAaHUU IO TEME 1
«XUMHYECKASA CBI3b» buGnuorexa [IOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5.6

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB OobopynoBa-
Kontp Hue Touku
JIeKTPOHHBbIE U (pPOBbIE
Ne oabubl  Ilpaktn  /Jlara pocra
Tema ypoka o0pa3oBaTte/ibHbIE
n/n Bcero e yeckmne H3yYeHHUs pecypebi
pador padoThI
bl
Ilepnonnueckuit 3aK0H.
[lepuoaunueckas cucrema 1 bubnmnorexka HOK
XUMHYECKHX d1eMeHToB 1. 1. https://m.edso00.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
cBoiiC P CCKIX SITEMEHTO 1 bubnmnorexka HOK
BOHCTB XMMHUYECKUX JICMCHTOB
. https://m.edso00.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccugukanus 1 HOMEHKIaTypa 1 bubmuoreka [JOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6nuoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
«IToBTOpenue u yriayonenue 1 1
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 Kkiacca»
Knaccudukamnms xumMuaecknx 1 bubnuotexa [JOK
PeaKIuii 0 Pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM
p Bbubnuoreka LIOK
peakuuu. [loHsTHE O TOMOTE€HHBIX U 1

IreTEPOrcHHBIX pCAKIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOphI, BIUSIONINE

bu6nmoreka [IOK

8 Ha CKOPOCTh XUMHUYECKOU PEaAKIINH https://m.eds0o.ru/00adc28c
1 TIOJI0KCHUE XUMHYECKOTO
paBHOBECHs
9 OKHCIIUTEIILHO- bubmuorexa [JOK
BOCCTAHOBHTEJILHBIE PEAKIIMU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHUECKON
10 nncfounaumn.pCHnLHHe U ciadbie bubamorexa LIOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubnmorexa LIOK
https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMU B CBETE NPEACTABICHUIN bubnmnoreka [JOK
00 AMEKTPOTUTUIECKOH https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XuMHYECKHE CBONCTBA COJICH B
13 CBETe MpecTaBleHut 00 bubmorexa HOK
N https://m.edso0.ru/00add8b?2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTe o ruaponmnse conen Bubmorexa TIOK
https://m.edsoo.ru/00add9d4
O06001IeHre U CUCTEMATU3 A
15 3HaHI/IHI; o pazzaeny «BemecIiBa u bubmorexa HOK
https://m.edsoo.ru/00addd12
XUMHYCCKHUE PEAKITHI
[TpakTruyeckas padora Ne 1. Hsmepurersi
bubmmoreka [JOK ble IPUOOPHI,
16 «Pemenne sKkcCiepuMEHTATBHBIX

3aga4q»

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

pEaKTUBBI U
MaTrepHuabl
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JUIS

MIPOBEICHUS
HKCIIEPUMEHTO
B
KonrtponsHas padora Ne2 o reme
17 «DJIEKTpOIUTUYECKAS bubmmoreka [IOK
JMIACCOLUANS. XUMUUYECKHE https://m.edsoo.ru/00addec0
peaxiuu B pacTBOPax»
OOm1ast XxapaKTEepUCTHKA TaJIOTEHOB.
18 XHI;quCKIiIe CBifICTBa Ha IpuMepe bubmmorexa LIOK
https://m.edsoo.ru/00addfe2
XJjiopa
Xnoposogopon. ConsiHas KHCIIOTA,
19 XHMquCIfHS CﬂOﬁCTBa MOJIy4€HUE bubmmorexa LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMCHCHUE
NsmepurensH
ble IPUOOPHI,
[IpakTuueckas padbora Ne 2 o Teme pealTHBb H
20 «[TomydeHne CONSTHOMN KUCITIOTHI bubnuorexa LIOK MaTepHaiH
.. ’ https://m.edsoo.ru/00ade348 = s
n3ydeHue e€ CBOHCTB
MIPOBEICHUS
IKCIIEPUMEHTO
B
Beruncnenus mo ypaBHEHUAM
21 XUMHYECKAX peazinﬁ €CJIM OVH Bubmorexa TIOK
’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
99 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
93 ANOTpOITHBIE MOAU(PHUKALIUN CEPBI. bubmmoteka [JOK

Haxoxnenue cepbl u eé

https://m.edsoo.ru/00ade64a
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COEAMHEHHH B IIPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

CepoBo0po/1, CTpOEHHUE,

24 ¢buznvecKre 1 XUMHUECKUE bubmmorexa LIOK
cBolicTBa https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTa
25 (I)I/IBI/IIII[GCKI/IIG) u XI/II\]/;I)I/I‘ICCKI/IG , bubnmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE peaklny, JIexalire B
OCHOBE IPOMBILIUIEHHOTO criocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [JOK
XUMHUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCJIMHEHHSIMU CEPBI
97 BrruncieHune MaccoBoil 10U bu6nuoreka [IOK
BBIX0/JIa MPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynnsl. A30T,
28 pacnppo};ipaHeHHe B IIPUpOJIE bubmmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMUYECKHEe
CBOICTBA
AMMuak, ero ¢puznyeckue u
29 XMMHUUYECKHUE CBOICTBA, ITOJIyYEHUE bubamoreta LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
N3smepurenbH
[IpakTuueckas padbora Ne 3 o Teme Butmorexa LIOK b€ IPUOOPHI,
30 «ITonydyeHne aMmMuaKka, U3ydeHUE PEaKTHUBHI U

€r0 CBOICTB»

https://m.edso0.ru/00adf180

MaTrepuabl
JUTSt
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MIPOBEICHUS

IKCIIEPUMEHTO
B
31 A3oTHas kuciora, e€¢ Gu3ndeckue u bu6nuoreka [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX
32 ynoopeHuii. XuMuIeckoe ’ brbmmorexa LTOK
. https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSMH a30Ta
®docdop. Okcup dpochopa (V) u
33 (bocg)ol?Haﬂ KI/I(?JI((i))Ta (b(blzrl)an(qellcne u bubmmorexa LOK
N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmorexa [JOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdatamu
Yrnepon, pacnpocTpaHeHue B
35 npnpfmg ;mnrt)lecxll)/le u bubmmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKWCTBA
Oxcupl yriaeposa, ux puznyeckue
Y XHMHYECKHE CBOMCTBA.
36 DKosorunyeckre mpoodaemMbl bubamoreta LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronpHasg KUCIIOTa U €€ COTN bubnuorexa LIOK
https://m.edso00.ru/00ae006¢
38 [TpakTnueckas padora Ne 4 o Teme bubaunoreka LIOK H3mepurensH
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"IlosryueHue yrieKucioro rasa.
KauecTBeHHast peakius Ha

https://m.edso0.ru/00ae027e

bIe IPUOOPHI,
PEaKTUBBI U

KapOoHaT-MOH" MaTepualibl
JUISt
MIPOBEACHUS
9KCIIEPUMEHTO
B
IlepBoHavabHBIC MOHATHS 00
39 oprpaHI/IquKI/IX BELIECTBAX KAaK O 1 bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemuwuii u ero coequHeHus 1 bubmorexa OK
https://m.edsoo.ru/00ae080a
NsmepurenbH
b€ IPUOOPHI,
[TpakTuueckas padora Ne 5. PEaKTUBHI U
41 Pemenne skcnepuMeHTAIBHBIX 1 bubnmnorexka HOK MaTepHuabl
3a1a4 1o reme «Baxueime https://m.edso0.ru/00ae0bf2 TS
HEMETaJUTbl U UX COCTUHEHUS MIPOBEICHUS
JKCIIEPUMEHTO
B
KonTpombras padora Ne3 1o Teme
42 «Ba;II){eI?ImHe ieMeTaJ‘IJ‘ILI " UX 1 bubmmorexa LOK
https://m.edso00.ru/00ae0el8
COCJTMHCHH S
OO6mrast XxapakTeprucTruKa
XUMHUYECKUX DJIEMEHTOB —
43 MeTaJI0B. MeTaanyueckas CBsI3b U 1 but6mmoreka [IOK

METAJUINYECKasl KPUCTAJIIMYECKAs
pemérka. PU3NYECKUE CBOMCTBA
METAJUIOB

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEeKTPOXUMHUYCCKUN P Brbmmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CriiaBel. Beraucnenus
45 110 YPaBHEHMSIM XUMHYECKUX bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKkIuii, €Clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIOB bubnuorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlemouHbIC METAJLIBI bubmmorexa LOK
https://m.edsoo.ru/00ae14b2
48 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6nunoreka [IOK
KaJust https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmmoreka [IOK
KaJIbIIMHA U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxxuelmnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
O06o001meHre U CHCTEMAaTH3aIIHS
51 3HaHui 1o Teme «lllenounsie u
IEJI0OYHO-3EMEJIbHBIC METAJLIIbI»
59 JKEcTKOCTh BOJBI U CITIOCOOBI €€ but6mmoreka [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
N3smepurensH
prixmqecxaﬂ pabota Ne 6 o "TeMe Butmorexa LIOK b€ IPUOOPHI,
53 "YKECTKOCTE BOJBI I METOIEI €6 pEaKTUBBI

ycTpaHeHus"

https://m.edso0.ru/00aelae8

MaTepuaibl
JUTSE



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

MIPOBEICHUS

HKCIIEPUMEHTO
B
. bubmmorexa LIOK
>4 AdtromiHil https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubmmorexa [JOK
55
THIPOKCH/IA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK
https://m.edso00.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuotexa [HOK
xene3a (II) u xenesa (1) https://m.edsoo.ru/00ae35e6
O00011IeHIE U CUCTEMATU3AIUS
58 3HaHUH 110 TeMe «CoeTnHeHUs
QATFOMUHWS 1 KeJIe3a
NsmepurensH
ble IPUOOPHI,
[TpakTuueckast pabora No 7. PEaKTUBHI U
59 Pemenne skcriepuMeHTaTbHBIX bubnmnoreka [JOK MaTepuabl
3aa4 1o Teme «Bakueiine https://m.edsoo.ru/00ae3de8  mis
METaJITBI U UX COCTMHCHUS MIPOBEICHUS
IKCIIEPUMEHTO
B
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEAKIIMHA, €CITH OJTHH
60 U3 pEareHToB JlaH B U30BITKE WU bu6mmoreka [JOK

COJICPKUT MpUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakiuu

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

61 3HaHUM 10 TeMe «BakHenme 1
METAJIBI U UX COCAUHCHHUS
KonrtponsHas padora Ne4 o reme
62 «BaxkHeHIme MeTajlabl U X 1
COCJIMHCHHM S
63 BemecTBa u Mmarepuaisl B 1 bu6nuoreka [IOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE bubnmnoreka HOK
64 . 1
OKpYKaroIIel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexka HOK
IKOJIOTMYECKUX podiieM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eHNE 1 1 bu6nuoreka [IOK
cUCTeEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [JOK
CHCTEMATH3alHs 3HAHWI https://m.edso0.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubnmnorexka HOK
cUCTeEMaTU3alUsl 3HAHUI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XHMHUYECKOIro
AJIEMEHTa B COEIMHEHUU, MOJIIPHBIM O0BEM, XMMHUYECKas peaxius,
KIacCU(pUKalMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3IOKEHUs, PEaKIMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
SHAOTEPMUYECKUE PEaKIMU, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEIICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

1.2

13

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaIIICHI/Iﬁ

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

OMIPCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY 3P QeKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

BBIUUCJIATHE MACCOBYHO JOJHO XHUMHYCCKOTIO JJICMCHTA II0 (I)OpMy.]'IC




COEIMHEHMS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HAOIIOJIEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

2.3

2.4

2.5

2.6

pacCKpeiBaTb CMBICII OCHOBHBIX XHMMHYCCKHX TTOHSATHH: OKCHuI,

KHCJI0Ta, OCHOBaHUEC, COJIb

OonpeaAciIATh NPHUHAMJIC)KHOCTh BCIICCTB K Ol'[peI[eJ'IéHHOMy KJIaccy

COeMHEHUH 1o Gopmynam
KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAAs ONMCAHUE NPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMI

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe MpaBUjiaM OOpaIIeHUS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHue)

2.7

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

ITo Teme: «llepmogmueckunt 3akoH u Ilepuoanueckas cucrema
xumudeckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aTOMOB.

Xumundeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIIpPHAs WM HENOJIApHAas KOBAJICHTHAsi CBs3b,

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHWOH,




CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaONM4Hy0 Gopmy llepuomudeckoit
CUCTEMBl XHMHYECKHUX DJIJIEMEHTOB: paszliM4aTh IOHSATHUS «TJIABHAS
noarpynma (Arpymnma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIble» U «OOJIBIIIHEY Cpuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TnoNoxkeHus B Ilepuoanueckoit

CHCTEMCE

3.5

3.6

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  J.M.
MenjeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsi s1pa, olliee 4YuciIo

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

3.7

OIIpCaAcCIsATb BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKAsT PEAKIIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, AIEKTPOIUTHYECKAsT JAMCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakIum, OKHCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIUS,
am(poTepHOCTh, XUMHYECKas  CBs3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTAJUIMYeCKas pemeETKa, CIUIaBbl, CKOPOCThb

XUMHYECKON PEaKnn




1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTaABJIATH ypaBHeHI/IH BHGKTPOHHTHHGCKOfI Jucconanum KHCIIOT,
[IeJI0Ye M COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHUCIIUTCIIbHO-BOCCTAHOBUTCJIIbHBIX peaKLII/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUEThI MO0 YPABHEHHUIO XUMUYECKOM peakuu

2.1

2.2

Ilo Ttemam: «Hemeramnel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX

YCII0BHUAX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/HO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MPOBOANWTH pEaKlUH, TOJATBEPKIAIONINEe KAa4eCTBEHHBI COCTaB
paSJ'II/I‘-IHI)IX BCIICCTB: paCHOSHaBaTI) OIIBITHBIM HYT€M XJ'IOpI/I}I-,
Opomun, wuomupa, kapOonar, (Qocdar, cunmkar, cymbdar,
THJIPOKCUINOHBI, KaTHOHBl aMMOHUS, MOHBI HM3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMHUs 1 OKpy’KaroIas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmu4eckux mnoHstuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NEeATEIbHOCTH —

aHaJdu3 W CHHTE3, CpaBHEHHE, OOO0OIIeHHE, CHCTEeMaTHU3aIHIo,




BBIBJIICHUC TIPUYHUHHO-CICIACTBCHHBIX CBsA3E — 1 U3YUCHUA
CBOMCTB BEIISCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHLIC
METOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPCHUEC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (peajbHbIl U MBICICHHbIN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiectBa. @U3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BCIIECTB

ITouste o MeToaax mo3HaHus B XuMuu. YucTele BeniecTtBa U cMecu. CIocoObl

pasaciICHUs cMmeceint

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe M CJIO0XXHBIC B€IICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

14

1.5

1.6

1.7

XuMuueckas Q)opMyna. BanieHTHOCTE ATOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrtHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 07151 XUMHUYECKOT0 dJIEMEHTa

B COCAMHCHUN

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nUecKknue U XUMHYCCKHUE SBIICHHUS. XHUMHUYCCKas peaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHMHUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMHUYECKHUX PEAKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBUjIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
0o0opy/sOBaHUEM, M3yY€HHUE M OIUCAaHUE (QU3NYECKHX CBOICTB 00pa3loB
HEOpPraHMYeCKUX BeUIeCcTB, HaOmojeHue Quznyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHAEHCAllUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAaHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIJIOTOW) SIBIEHWH, HAOMIO/IEHWEe W OINUCaHUe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuu, B3auMoJeHCTBUE jKeJle3a C pacTBOPOM

comm meau(Il), n3yuenue cnmocoOOB pazneneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gusndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Oxcuawl. [lpumenenue kucimopoma. CrocoOsl
MOJIy4YeHUsl KHUCIOpoJa B J1a0OpaTopuud M HPOMBIIUIEHHOCTH. Kpyroopot

KUCIIopo/a B mpupoe. O30H — aIoTponHas MoAU(GUKALHU KUCIOpoIa

TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIUIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO31yXa,

yCHJICHHE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTenb. PacTBOpEL.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU 4eloBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOA. OXpaHa © OYHCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHbIE, KHCIOTHbIE, am(OTepHbIe) W
HecosieoOpazyronue. Homenknarypa oxcugoB. Dusnueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHul. [Toirydenre ocHOBaHHU

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucnor. ®dusnueckue u
XUMHUYECKHe cBoMcTBa KucIoT. Psag aktuBHocTH MetayuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen
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3.1

3.2

3.3

XVWMHYECKUH  DKCHEPUMEHT: KayeCTBECHHOE  OIPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOWCTB KHCJIOPO/a, HAOII0AEHNE B3aUMOJCHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
o0pa3llaMu OKCHJOB M OIMCaHME HUX CBOMICTB, IHOIydeHue, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bostopoza ¢ okcugoM Meau(1l) (Bo3MokHO MCIONBb30BaHNE BUICOMATEPUAIIOB),
HaOmroleHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUsI BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTallaMM (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCIOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIOT M LIeJIoYeil ¢ IOMOIIbI0 MHJMKAaTOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPAacKM MHJUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYEH, H3ydYCHHE
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKLIMi HEUTPAIN3aLluH, [I0JIyYEHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIEPUMEHTAIbHBIX 3a/ay 10 TeMe «BakHelnne Kiacchl HEOPraHMYECKUX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
rajJloreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphIE O00pa3ylT amM(pOTepHBIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XMMUYECKUX 1eMeHTOoB J[. M.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS ¢bopmbl
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XHUMHYECKHX DJICMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeuuto B [lepuoanueckoii cucreme [1.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpyIIaM U MEepHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsS Hayku W npaktuku. .M. MenneneeB — y4€HbId U

rpakiaHuH

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS B BOCcCTaHOBIICHUS. OKHUCINUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKkluil (ropeHue, peakliuu pas3yiokeH!s, COETUHEHUS)

9 KJIACC

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX demeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, Kaldblusi M HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEMC U CTPOCHUCM NX ATOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOVMCTB BEILIECTBA OT THUIIA KPUCTAJUIMUYECKOU PEIIETKU
U BUJa XuMudecko cBsizu. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJacCaM  HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PeakIMi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YYacTHUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE peakluH,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTopsl, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkLMM U II0JO0KEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

AJEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumHuueckon cps3u. Crenenb guccouuanui. CUIbHBIE U CIa0ble 3JIEKTPOJIMTHI.
Peakuun vMoHHOro oOMeHa. YcCIOBHS HNPOTEKaHUs PeakUMid MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B cBeTe MNpEACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIe peakuny Ha HOHBI. [[oHATHE O TUAPOIU3E COoJIei

XVUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAJUTMUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAINN  KHCJIOT, INenouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HeMeTajulaMH, IierodamMu). XIJIOPOBOJIOPO.

ConsHas KuciioTa, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTETNICHN OKHCIIeHUsA. CTpoeHue U (pU3MUECKUEe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIO0Ta, (PM3MYECKHEe M XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBHTENs Kijacca KHCIOT U crenuduveckue). XMMHUIeCKHe
peakiuu, JIeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4Y€CTBCHHAA pCaKUusa Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OOmiass xapakTepucThuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dusnueckrue U XMMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHWE M npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHME M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KadecTtBeHHnasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpUMUECKHe U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMHUYECKHE CBOWMCTBa, moisiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAJIbHBIX YA00peHUit

2.5

OO6mass xapaktepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIK, PacpOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
X (U3NYECKHEe W XUMHYECKHE CBONCTBA, NEHCTBHE HA JKUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6J’IeMBI, CBsI3aHHBIEC C OKCHAOM




yraeponaa(IV); rumore3a TII00aBHOTO TOTEIUICHHSI KIWMAaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJeBoJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX U HEOPTaHHMYECKHX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoit kucnore. CUIMKATBI, UX UCIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme crpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, jkene300eroH. IIpobiembr Ge3omacHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHCBHOﬁ KHN3HHU

2.8

XUMHUECKUN SKCHEPUMEHT: HM3ydeHue oOpa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPHUA-
WOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIye
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOpUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa MHoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHMCIIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakUuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; OJIyYeHHE, COOMpPaHue, paclioO3HaBaHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHHMA U ¢ocar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO
WCIIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3yUYE€HUE MOJENel KPUCTAUTMUECKUX
pem€éTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; TOJIY4YeHHE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX peaKkIuii Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl KpUCTaUIMyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaprI)KCHI/Iﬁ MCTaIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTasuibl: mosoxenue B llepuonuyeckoil cucreMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB U HUX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
Maraus u KaJlbIUsd. Baxxneimme COCIMHCHHU KaJIbIIUs (OKCI/II[, TUAPOKCHU I,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileprmoanueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpOCHHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XHUMUYECKHE CBOMCTBA allOMUHMSI. AM(DOTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJIeHue B mpupoge. Dusnyeckue u
XUMHUYECKHe CBOMCTBa jkene3a. Okcupl, ruapokcunbl u conu skenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U IOTyYEeHUE

3.7

XHUMUYECKUN 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (usnueckuMH CBOMCTBAMM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajbllud HM HATpUs C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHHE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(marnus, xanbius, adroMuHus, numHka, sxkenesa(ll) u sxenmesza(lll), menu(Il);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxxneime MeTauibl U

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I IIOMOIIlb IMIPpH XUMHUYCCKUX OXKOI'aX U

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromed cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA Tra3, HETh),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy 1 TPOMBIIJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

1.2

0 TI03HABAEMOCTH SIBJIICHUH npupoanl, IIOHHMAaHHUEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6HIGI>'I KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06IH€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKum‘/’I; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHaTbHOM AEATETBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayieil npodeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaO)KHEHIINE XUMHYECKHE IIOHATHS: XUMUYECKHUH DJJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJHAs CMeCh, OTHOCHUTENBHBIE aTOMHas M MOJEKYIspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYeCKas
peaKIus, pEaKIUH COCTUHCHUS, PEAKIIMH PA3JIOKCHHS, PEaKIUH
3aMeIIeHUs, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHJIOTEPMHUYECKUE PEAKIMH, PACTBOP, MAaccoBas OIS XHUMHYCCKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBas JIOJISl U MPOIEHTHAST KOHIICHTPAIIHS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHasi), MOH, KAaTHOH, QHWOH, AJICKTPOJIUT U HEJIEKTPOJIMT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPpHA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTBl TepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€HOICCTBAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHne oOBSACHATH CBsI3b MOJIOXKEHUs 31eMeHTa B llepmommueckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJUYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kaluid, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (II u
' III), oxcuasr yrnepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30THUCTas, a30THasi,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEaAKIINIl
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCITE (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JACHCTBHS Ha JKUBBIE OPraHU3MBI OMPEAEIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYUYCHHUEC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM UM HEPaCTBOPHUMBIMU
OCHOBaHUSIMU, COJIIMHM; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGIIPIHGHHI;'I)); ((3JI€KTp0JII/ITI/I‘-I€CKa$[
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPax HMOHBI XJIOPHI-, OpOMUJI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110

XUMUN
Kox IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 [TepBoHayaIbHBIE XUMUYECKUE TTOHSATHUS

11 Yucteie BemecTBa 1 cMecu. CriocoObl pa3jiesieHus cMecei

1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHThI. CUMBOJIbI XUMUUYECKHUX 371€MEHTOB. [IpOoCThIe U C10KHbBIE BELIECTBA.

1.3 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB XUMUYECKHX AJIeMEHTOB. CTETIEeHb OKUCIICHHUS

14 3aKOH MOCTOSIHCTBA COCTaBa BewlecTB. OTHOCUTENbHAs aTOMHasl Macca. OTHOCHUTEIIbHASL MOJIEKYJIsipHas Macca. MaccoBas 1011
' XHMMHYECKOI'0 3JIEMCHTA B COCAUHCHUU

L5 KonunuectBo BemiectBa. Moab. Monsipuast macca. MonsipHblii 00b€M ra3oB. B3anmocBs3b KoJauuecTBa, Macchl M 4Hcia
' CTPYKTYPHBIX €IMHUI] BEILIECTBA

16 ®u3nuecKue 1 XUMUYECKUE SIBJICHUS. XUMHUECKash peaklus U €€ MPU3HAKU. 3aKOH COXPAHEHUs MACChl BEIIECTB. XUMUYECKHE
' ypaBHEHUS
2 [lepnonnueckuii 3akoH u [lepuonnueckas cucrema xumuueckux 3neMeHToB /.M. MenneneeBa. CtpoeHue aToMOB

51 Ilepuonnueckuii 3akoH. Ilepuoauueckass cucrema xumuueckux dmeMmeHToB .M. Menneneesa. Ilepuoasl U Tpymmbl.
' DU3NYECKUN CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOJIA U TPYIIIIbI AJIEMEHTA

95 Crtpoenue atomoB. CoctaB aTOMHBIX snep. M3oromnsl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04€K aToMOB mepBbIX 20
' XAMHYECKUX 31eMeHTOB llepuoanueckoi cucremsl .M. Menneneesa

3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB XMMUYECKHUX AJIIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMs, Kaablus (paanyca aTOMOB,
2.3 AJIEKTPOOTPHUIATETFHOCTH, METAIUTMIECKUX U HEMETAJUTMUYECKUX CBOMCTB) M WX COCIUHEHHH B COOTBETCTBUU C IOJIOKEHUEM
3JEMEHTOB B [leproauyeckoil CuCTeEME U CTPOEHHEM UX aTOMOB

3 CtpoeHue BemecTBa




Xumunaeckas cBa3b. KoBajeHTHas (nonpoa;I n HeHOJ'IHpHaH) CBA3b. :‘)HCKTpOOTpI/IHaTCJ'II)HOCTB XUMHUYCCKHUX JJIEMCHTOB.

3 Honnas cBsa3b. MeTtamnueckast CBA3b

39 Tumbl KpUCTAIMYECKUX pemETOK (aroMHas, HWOHHAs, METaJNIM4ecKas), 3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA
' KPUCTAIIIMYECKON PEeMIETKU U BUIa XUMUUYECKOH CBSI3U
4 Baxxueiimue npenctaBuTeNd HEOPraHMUECKux BemecTB. Hemeramibl 1 ux coequHeHus. MeTaibl U UX COeIUHEHUs

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHHUN: OKCHAOB (COJeoOpasyrollue: OCHOBHbBIC, KHCIIOTHBIE,
4.1 am(pOTepHBIC) U HECOJICOOpa3yIONIKe; OCHOBaHMM (IIETIOYN M HEPACTBOPUMBIC OCHOBAHUS); KUCIIOT (KHCIOPOACOACpKAIINE U
OeCKHUCIOPOAHbIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

42 Ou3nyecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOAOPOA, XJIopa, KUCIOPOAa, Ccepbl, a3oTa, (ocdopa,
' yriaepojaa, KpeMHUS

A3 Ou3nyecKkue U XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTUS, HATPUS, Kalus, MarHUsl U KalbllUs, aTlOMUHUS,
' xKenesza. DIEeKTPOXUMUYECKUM psijl HallpsHKEHUH METalIoB

4.4 Ou3nyuecKkre 1 XUMUYECKHEe CBOWCTBA BOAOPOIHBIX COSAMHEHUI HEMETAIUIOB: XJIOPOBOIOPO/IA, CEPOBOIOPOIA, AaMMHAKa

A5 dusnueckue U XUMUYECKHE CBOMCTBA OKcHI0B HeMeTawioB: cepsl (IV, VI), azota(ll, IV, V), docdopa(lll, V), yrnepona(ll,
' IV), xpemuusa(IV). ITonyyeHne okcua0B HEMETAIIOB

4.6 Xummueckue cBoiicTBa okcuoB: MetasioB IA-IIIA rpymm, nunaka, meau(Il) u sxeneza(Il, III). [TonmyueHne okCHIOB METAIOB

47 XUMHUECKUE CBOWCTBA OCHOBAaHMN M aM(OTEPHBIX T'MIPOKCUAOB (Ha NMpUMepe THIPOKCUIOB aJIOMHHHUSA, *Kele3a, [IMHKA).
' [Toryuenue ocHoBaHUI 1 aM(OTEPHBIX THIPOKCH]IOB

48 OO0ue XMMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEpPOBOJOPOJHON, CEPHHUCTOW, CEpHOHM, a30THOH, (ocdopHOH,
' KpEMHUEBOM, yronbHoi. OcoOble XUMUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOMN CepHOM 1 a30THOM KuciaoT. [lomyyeHue Kuciot

4.9 OO0mme XuMHYECKUE CBOMCTBA cpenHux cosed. [lomydenue coneit

4.10 [Tomydyenue, coOupanue, pacro3HaBaHHE BOJAOPO/Ia, KUCIOPO/Ia, aMMHaKa, YTJIEKUCIIOro ra3a B JabopaTopuu

411 [Tomyyenue ammuaka, CepHOM M a30THOM KUCIIOT B TPOMBINTUIEHHOCTH. OO0IIHE CIOCOOBI MOTYISHHUST METAINIOB
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I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

5 XUMHUYECKUE peaKiu
- Knaccugukanus XuMruueckux peakuuii o pa3InyHbIM IPU3HAKaM: 110 YUCIY U COCTABY YYAaCTBYIOIIUX B PEAKIIMU BEILECTB, 110
' TETIIOBOMY 3 HEKTY, 0 U3MEHEHHUIO CTETICHEH OKMCIICHUS XUMHUECKUX JIEMEHTOB
55 TermmoBoit 3ddekr XUMUYEeCKONl peakiuu, TEPMOXUMHUYECKHE YpaBHEHHsS. OK30- W JHIOTEPMUYECKHE pPEaKLUH.
' TepMoxuMHUECKUE YpaBHEHHUS
- OKUCIUTENIBHOBOCCTAHOBUTEbHBIE peakiui. OKUCIUTENN U BOCCTaHOBUTENH. [Ipolecchl OKHUCIEHUS M BOCCTAHOBIIECHUS.
' DNEKTPOHHBIN 0aNaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUU
= Teopus sneKkTpoaMTHYECKON auccouuanuy. KaTHOHBI, aHMOHBL. OJEKTPOJIUTHI M HEINEKTpoiauThl. CHUIIbHBIE M Ci1a0ble
' a51eKTposinThl. CTENneHb AUCCOLUAINU
- Peakuuu monHoro o6meHa. YclioBUSL MPOTEKaHUsI peakuii MOHHOTO OOMEHa, MOJIHbIE U COKpall€HHbIE MOHHBbIE YpaBHEHUS
' peakuuii
6 XUMHS U OKpY>KaroIlas cpena
6.1 BemecTBa u MaTepuansl B IOBCEAHEBHON XU3HU YEJIOBEKa. be3onacHOe MCIOIb30BaHUE BEIECTB M XMMUUYECKUX PEaKLUl B
' naboparopuu u ObITy. [lepBas momMoIs Ipyu XUMUYECKUX 0XKOTaX U OTPABJICHUAX
XUMHYECKOe 3arpsi3HEHNE OKpYXKarollel cpebl (KUCIOTHBIE T0K/I1, 3arpsI3HEHHE MOYBBL, BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0
6.2 npenotBpamienus [lpenensnas gomyctumast koHueHTpanus BemectB (ITJK). Pomp XxuMum B pemieHMH 5KOJIOTHYECKUX
npobieM. YCcuieHne mapHuKoBoro 3¢ dekra, pa3pymneHne 030HOBOTO CIIOS
[Tpumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUH B OBITY, MEIUIIUHE, TPOMBIIIJICHHOCTH U CETbCKOM
6.3 xo3siiicTBe. [IpuMeHeHHe MeTalIoB M CIUIaBOB (CTajib, YYTyH, AIOPATIOMUHUNA, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH WX
coeauHenuil. [IoHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [IpupoaHble UCTOYHUKH YTIIEBOJIOPOJOB (Yroib, MPUPOAHBINA ra3, He(Th), MPOIYKTH UX NepepadoTku (OCH3MH), UX POJIb B

OBITY U IPOMBIIIIIEHHOCTH




HepBOHa‘IaJ'IBHBIe MIOHATHS 00 OPraHUYCCKUX BEHICCTBAX KaK O COCAMHCHHUAX YIjiepoaa (MeTaH, 9TaH, 3THUJICH, alICTUJICH, 3TAaHOJI,

6.5 TIIMIEPHH, YKCYCHas Kuciora). [ToHsaTHEe 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUPaX, OENKaX, YIIeBOAaX — U UX POJIU B KU3HH
YeJIoBeKa
7 Pacuérer:
7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B pacCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A., AkimonepHoe o0miectBo «M3aatenbetBo «IIpocBemenuey

* Xumus, 9 knacc/ I'abpuensu O.C., OcrpoymoB W.I"., Cnaakos C.A., AkuronepHoe o6miectBo «M3aatenbetBo «IIpocBemenuey

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. I'abpuensy, 1. I'. Octpoymos, C.A. Cnankos).

2. «Xumusy. Paboune nporpammel. [Ipeamernas nunus yueObnuko O.C. 'abpuensina, 1. I'. OctpoymoBa,
C.A. Cnankosa. 8-9 kiaccel: yued. mocobue i o01ieoopa3zoBaTeIbHbIX OpraHU3aIuii: 6a30BbIil ypoBEeHb /
O.C. I'abpuensn, C.A. CnankoB 3. Pabouas terpans. 8 kinacc (aBropsl O. C. I'abpuensn, C. A. Cnagkos).
4. Terpanp A 1a0OPaTOPHBIX ONMBITOB U NMpakTHYeckuXx padot. 8 kiacc (aBropel O. C. ['abpuensn, U. B.
AkcéHoBa).

5. [IpoBepounbie U KOHTPOIbHBIE paboThL. 8 Kinace (aBTopsl O. C. I'abpuensn, U. B. Tpuryouak).

6. Xumus B TecTax, 3a7ayax u ynpaxneHusx. 8 kiacc (aBropsl O. C. ['abpuemnsn, U. B. Tpuryouak).

JaHHBIC

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmunoreka LIOK:



https://lesson.academy-content.myschool.edu.ru/04/1 1

http://school-collection.edu .ru - Enunas xosiekius nudpoBbIx 00pa3oBaTeIbHBIX PECYpPCOB

Sdamgia.ru — O6pa3oBatesbHbII MOPTAIT AJIs IOATOTOBKH K 3K3aMECHAM:

https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

http://www.alleng.ru / - DnekTpoHHas OnOIMOTEKA YIEOHOM TUTEPATYPHI

http://chemistry-chemists.com/Libraries . — DnekrpoHHas OMOIMOTEKA IO XUMHH, (PU3KKE.

http://windows.edu/ru - «EnuHoe OKHO 10CTyIa K 00pa3oBaTe/IbHBIM pecypcamy (OecriiaTHas 3JeKTpOHHAs OMOInoTeKa)

http://www.chem.msu.su/rus/elibrary / - DnexTponHast 6ubIMOTEKa YUeOHBIX MATEPHUAIOB IO XUMHUH

http://www.nehudlit.ru/books/subcat352.html - HexymoxectBennas Oudianoreka. Xumust

«DenepanabHBIil HHCTUTYT MEIarOrMYSCKUX U3MepeHuin» - hitp://www.fipi.ru

«®DenepanbHbIi HEHTP HHPOPMAIIMOHHBIX 00pa3oBaTeabHBIX pecypcoBy - http://fcior.edu.r u



https://lesson.academy-content.myschool.edu.ru/04/1
http://school-collection.edu/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://chemistry-chemists.com/Libraries
http://windows.edu/ru
http://www.chem.msu.su/rus/elibrary
http://www.nehudlit.ru/books/subcat352.html
http://www.fipi.ru/
http://fcior.edu.r/

https://proshkolu.info —«3nekTpoHHOE EPUOAMYECKOE U3TAHUECH

college.ru - pasnmen "OTkpbITOrO KOJUIEMKA" IO XUMUHU


https://proshkolu.info/

I'paduk oneHounbIX mpoueayp Ha 2025-2026 yuyeOHbIH 1o M0 npeaMery « XHuMUsDH»

Ipeamet/

Kuaacce

Koau-

Koau-

CentsiOps | Okt | HosiOpr | JexalOpnr | fluBa | PeBpainb Mapr Anpeasb Maii
Mecsing 4YecTBO | 4YeCTBO s0p pb
YacoB | 4acoB Ha b
B Ioji olle-
HOYHBIE
npoueay
pbl
Xumust 8 68 5-6 4 neoens 4 neoens 3 neoens 2
HOAOps Ooekabps Gespans Heoes
(1 gac) (1 gac) (1 49ac) anpeins
Kontpons | Konrponb KoHTpoisibH (1 gac)
Has Has ast pabota
pabora pabora 3a No2 mo Teme KontponbHas
Nel mo 2 «Kucnopoz. pabota Ne3 1o
TEME YETBEPTh Bonopon. TeMe "OCHOBHEIE
«BemecTB Bona» KJIACCHBI
au HEOPTaHUYECKUX
XHUMHUYECK coeqnuHeHui"
ne
peakuun» 4 neodens anpens
(2 gaca/l yac)
Bcepocculickas
IPOBEPOYHAS
pabora/
KontponbHas
pabota Ne4 o
teme «CTpoeHue
aToMay
9 68 4 3 neoens I neoensn 3 Heldens I Heodens
ceHmsops HOs0p3. pespans mast
(1 gac) (1 gac) (1 4ac) (1 gac)
KoHnTponsH KonTpo:is KonTtpoas




as pabora Has Has
Nel mo teme pabota KonTponbx pabora
«IloBTOpEH Ne2 o as pabora Ned o
ue u TeMe Ne3 o teme TeMe
yriayOneHue «QneKTpo «Baxueii «Baxnei
3HAHUU JINTUYECKA ne e
OCHOBHBIX A HEMETaJLTbI MeETaJUIbl
pazzenos JccoIma U UX U UX
Kypca 8 L. COCTMHCHUS COEJIMHEH
KJIacca XUMHUYECK » 1580
ue
peakuuu B

pacTBopax
»







I'paduk oneHouHnbIX mpoueayp Ha 2025-2026 yuyeOHbIH 1o M0 npeaMery « XHuMUsDH»

IIpeamer/ | Kaace | Koau- Koun- CentsiOpp | Okt | HosiOpr | dexadpr | SuBapsb deBpaib Mapr Anpenb Maii
Mecsing 4YeCcTBO | 4YeCTBO s0p
YacoB | 4acoB Ha b
B Ioji olle-
HOYHBIE
npoueay
pbl
Xumust 8 68 5-6 4 neoens 4 neoens 3 Hedens 2
HOAOps Ooekabps gespans HeoeJlsl
(1 gac) (1 gac) (1 4ac) anpeis
Kontpons | Konrponb Kontponba (1 gac)
Has Hasi as pabora
pabora pabora 3a No2 o Teme Kontponbnas
Nel mo 2 «Kucnopoz. pabota Ne3 1o
TEME YETBEPTh Bonopon. Teme "OCHOBHBIE
«Bemects Bona» KJ1acChl
au HEOPTaHUYECKUX
XHUMHYECK coequHeHn"
ue
peakun» 4 neoens anpens
(2 gaca/l yac)
Bceepoccuiickas
pOBEpOYHAs
pabora/
KoHntponbHas
pabota Ne4 o
teme «CTpoeHue
aToMay
9 68 4 3 Hedens I neoens 3 Hedens 1 neoens
CceHmsops HOA0p3L dhespans mast




(1 gac)
KonTponbn
ast pabota
Nel o teme
«IToBTOpEH
ue u
yriyoJsieHue
3HaAHUHI
OCHOBHBIX
pas3zenon
Kypca 8
KJ1acca

(1 gac)
KonTposnb
Has
pabora
Ne2 no
TeMe
«IIeKTpo
JIUTUYECKA
s
aucconua
U,
XUMHYECK
ue
peakuuu B
pacTBopax
»

(1 yac)

KonTpoisiba
ast pabota
Ne3 o Teme
«Baxneim
ue
HEMETaJlIbl
U UX
COETUHEHUS
»

(1 gac)
KonTposnbn
ast pabora
Ne4 o
TeMe
«Baxueii
ue
MeTaJlJIbl U
ux
COETMHEHU
I




