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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHH Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YU4ETOM KOHIEMIUU MPENoaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHUA OOYy4YaIOIIUXCS CpEeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHsS] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMHUH CIY)KUT OCHOBOMW Il (DOPMUPOBAHHSI MUPOBO33PEHHS 00YJaOIIETOCs, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHS] U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOrO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIeUu(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAYKN XMMHUHU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMUH.

CrtpykTypa coaep:KaHMsl MPOrpamMMbl IO XUMHH copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOTO Pa3BUTHUs 3HAHWM HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAay4YHOMY 3HAaHHUIO U METOJIaM I103HaHus B Hayke. M3yuenue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHHr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMUYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEILHOW U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEbHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

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

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0OOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  IO3HaHuf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YYEHUHW XUMHU, TPUMEHATh WX TPH pelieHuu TmpodiaemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAOIIEH MPUPOTHOMU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHeero o0yuyeHus.



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



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ienieHus: cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

duznyeckue M XMMHYECKHE SIBJICHHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBWiIaMid pabOTHl B JaOOpaTOpHH W MpUEMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmeau (), usydenwe crnocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W OINHCaHHe
pE3yJbTaTOB IMPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue U XUMHUYECKHEe CBOMCTBA (peakiMi TOPEeHus).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHME YpaBHEHHUS, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI oay4deHus. KucioTsl u comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeCKue cBoWcTBa BOAbl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3H4eCKHME M XHUMHYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMU4eckue cBoiicTBa coieil. [lomyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJICHCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHAIIOB), HAOIOICHHE 00Pa3IlOB BEIIECTB KOJINIECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumojeiictBus okcuaa Meau (Il) ¢ pacTBOopoMm cepHO#M KHCIOTBI, KHCIOT C METaIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMEIbHBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHTtoB J[. M. MennpeneeBa. Ilepumoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX dMeMeHTOB [leproandeckoil cucTemsl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue [lepunoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMHu KHUCJIOT M ILIEIOYEH, ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U IOHATHIA,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, a3, (PU3WYEeCKHUe BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucrema XuMu4Yeckux dieMeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOTreHHBIX M TeTeporeHHbIX peaknusx. [loHsTHe o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakIUud Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMHYECKON peakUuu OT BO3JCHCTBHUS pa3iIMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKAHHs peakiui MOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX pPEaKIUi Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3aUMOJCICTBHE C MeTaUlaMH, HEMETaJUIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpOA, CTpoeHHUe, (u3ndYeckue M XUMUdeckue cBoicTBa. OKCHABI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MOJIy4YeHHs cepHOW KuciaoTel. llpumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHMS, UX (U3HUECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M cOJIed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOAN(UKAILINK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl. Mcnosb3oBaHue  kapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), NPOAYKTHI HX IepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

KpemHuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOWCTBA, IOJIY4YEHHE U IPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcune kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, »ene300eToH. I[IpoGiiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA W (QochaT-nOH M W3yYeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaguTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aACOPOIMH PAcTBOPEHHBIX BEILECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C TPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux anemeHToB . . Menaeneesa u crpoeHust
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTaiioB. OOmue crnocoObl MOMydeHHs] MeTAIIOB. [IOHATHE O KOPPO3UM METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. Puznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucreme xumuueckux aemeHToB [[. M. MenpeneeBa, CTpO€HHME KX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cuctemMe Xumudeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxokAeHUE B mpupojae. Ouznueckue U XMMUYECKUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXKHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIEOMATEpHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHUE BUIEOMATEPUAJIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemectBa u Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
SIBJISTFOIITUX CST CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OO1Me eCTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOopus,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHI, HW30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKAs pEHIETKa, CIUIaBbl, (U3UYCCKHE BEIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IpPaBUIAMHU U HOpPMaMM IOBEICHMS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHONW MH(OpPMAaLME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB M SBICHWH, ITO3HABATEIBbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMHpOBaHI/Iﬂ
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax v MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHUX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEI0BATENbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoje auanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIeHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcabHble Y4eOHbIe AelicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/IaraéMbIe B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOydeHus B 8 KJjacce HpeaMeTHBIC pe3y/bTaThl HA 0a30BOM YPOBHE JIOJIXKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakliuu COEAUHEHNUs, pEaKLUu Pa3I0KEHUs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas mnonrpynna (b-rpynma)», Manble U OonbliMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOIOPOAAa W KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaaenH, METUIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELLIECTBO, BAJIEGHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMBIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajsieHTHasi, HMOHHAs, METAUIMYECKasi), KPUCTA/UIMUECKas pemérka, Koppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY [UJII COCTaBJieHHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHHN 1o (opMyiaMm, BUJ XUMHUYECKON CBs3U (KOBAJIEHTHAs, HOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ileprognueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHUTH O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOJUYECKOW Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJJIEMEHTOB W UX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHuEeM, a TakKe MpaBuja oOpalleHusi C BEIIeCTBAaMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAaUECTBEHHBIM COCTaB pa3IMUHbIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peabHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
HaumeHoBaHue
Ne
pa3aeiioB M TeM KounTtpoJubHbie
n/n Bcero
NMPOrpamMMbl padoThbI

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

IIpakTyeckue padoTnl

JaekTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PeCypChl
Hcnonb3oBanue uudposoro
¥ AHAJIOTOBOI0 000pY/A0BaH
Usl LHEHTPA eCTECTBEHHO
HAYYHOH ¥ TEXHOJIO0IUY
€CKOM HAaIPaBJICHHOCTEH
«Touxka

pocrtay

XUMUS — BaKHas
00JIaCTh €CTECTBO3HAHUS

1.1 . 5 0
Y NMPAKTUYECKOU

ACATCIIBHOCTH 4YCJIOBCKA

BemectBa n
XUMHUYCCKHUC peaKHI/II/I

2 Onucanne GU3NIYECKUX CBOWCTB
BEIIIECTB.

Paznienienue cmecu ¢ TOMOIIBIO
marHuTa. M3yueHue cTpoeHus
TJIAMEHH.

O06pa31bl AIOTPOIHBIX
MoauUKaIui Cepbl, KUCIOPOaa,
dhocdopa, mpuMepsl METAIIIIOB.
[Ipumeps! NIaBIEHUS BEIIECTB.

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837c
JlaTuuk BBICOKOU TemuepaTryp
bl, /laTunk TemmepaTypsl

IJJATUHOBBIM - U3yYEHUE

ropCHus CIIMPTOBKHU.

bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c
JlaTuuk BBICOKOM
TeMIieparypsl, Jlarunk
TeMIepaTyp bl IJTATUHOBBIN —
W3MEpPEHHE TEMIIEPATyPhI
Mepexo10B
QJIJIOTPOITHBIX MOAU(UKAIIHIA

Cephl; U3MEPEHUE

TeMInepaTyphl IJIaBICHUS
BEIIECTB



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

Hroro no pazgeny

20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

91 Boszayx. Kucnopon. 6 0 1 bubmumorexa [IOK
' [MonsiTue 06 OKCHIaxX https://m.edsoo.ru/7f41837¢c
1
Boznopon.ownsitue o IIpuems! o6pamenus ¢ naopaTopasiM  bubanorexa LIOK
2.2 8 1
KHCJIOTaxX M COJISAX 000pyI0BaHUEM. https://m.edsoo.ru/7f41837c
B3pbiB cMecu Bo3ayxa U BOJIOpoJia
1
2.3 Bona. Pacteoper 5 1 CpaBHeHHE CKOPOCTH HCIIapEHUs] Bubmiorexa LIOK
' [MTousTHe 06 OCHOBAHUSIX P P P https://m.edsoo0.ru/7f41837c
CIHPTA U BOJIBL
[Tpumepb! Gpu3rUECKUX SBICHUN
(BO3roHKa Hoja, IIaBJICHHE Bu6muorexa [JOK
napaduia, pacTBopeHne conet, https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJIacChl muddy3us naxydux BEIIEeCTB). N
. JlaTurK BBICOKOU
2.4 HEOPTraHUYECKUX 11 1 [Ipumepsl XUMUYECKUX SIBICHUN
COeIMHEHHIT (ropenue, moxydeHHe ocajika, rasa, TeMIICpaTypbl, Harank
HeI‘/'ITpaJII/BaLII/ISI). TEMIICPATYPhbI IUTATUHOBBIM.
Okwucnenne meau. 3amenienne meau B Jlatunk pH
pacTBOpe XJIOpUaAa MEIH.
Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[Iepuonnueckuii 3aK0H U
[Tepuonnueckas

3.1 CUCTeMa XUMHUYECKHIX
anemenToB /l. 1.
MenneneeBa. CTpoeHune

bu6mmorexa [IOK
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

aToMa

Xumudeckas CBSI3b.

DIEKTPONPOBOTHOCTh PA3THUUYHBIX
BelecTs. Peaknun coenuHeHus
(ropenue), 3amelnieHue (METamI U
KHCJIOTa), OOMEHa U Pa3I0KEHUS
(mepokcuma Booposa, kapoboHara
KaJIbIIMS, CY/Ib(haTa aMMOHUSA).

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

JlaT4uk BBICOKOM
TEeMIIEpaTypsl, HaTtuux
TEMIIEPATYPHI INIATUHOBBIN

OKUCIUTEIILHO-

3.2 8 Peakiuu, xapakTepHble AJ11 OKCHJIOB, Hatuuk pH — npu
BOCCTAHOBHTCIILHBIC KHUCJIOT, menovei. [Tonyuenne M3YyYECHUU KHUCIIOT nu
peaKknnn HEPaCTBOPMMBIX OCHOBaHHiL. Peakiuu,  ocroaumii (cpena pacTBopa).

XapaKTCPHLIC AJId paCTBOPOB COJICH. I[aT‘-II/IK JJIEKTPOIIPOBOIHOCTH
OKUCINTEILHOBOCCTAHOBUATEIILHEIE - M3ydeHNe
peaKini. POBOMMOCTH PaCTBOPOB
T 15 bubmuorexa [JOK
TOTO 10 Pa3el
pasaeiy https://m.edsoo.ru/7f41837c
PesehBHOE Bbe 3 bu6mmoreka [IOK
BHOE BpeMs
P p https://m.edso00.ru/7f41837c
OBILIEE KOJIMYECTBO 68 5

YACOB 110 [TPOTPAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB u (undgposBbie)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie IpakTHyeckue padoThb oOpa3oBaTe/ibHbIE
padoThI pecypenI
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
Peakuuu, xapaktepHble s
OKCHJIOB, KUCJIOT, LIEI0YEH. Hatuuk pH — npu
[Tonyuyenue HepacTBOPUMBIX U3Y4YEHUU
HOBTOPGHI/IG U yriyoneHue ocHOBaHuit. Peakim, KUCITOT "
1.1 3HAaHUH OCHOBHBIX Pa3IClIOB 5 1 XapaKTePHbIE VI PACTBOPOB ocHOBaHHif (cperna
Kypca 8 kiacca coueii. pacTBopa).
OKHUCIUTEIBHOBOCCTAHOBUTEIBHBIE
peaKium JlaT4uK 251eKTponpoB
OJIHOCTH - U3yUCHUE
MIPOBOJIMMOC TH PACTBOPOB
bubmnoreka IIOK
https://m.edsoo.ru/7f41a636
HaTtumk Temnepatypsl, pH
o — OmpeneIeHue
12 OcHOBHBIE SaKOHOMGPHOCTI/I 4 HonyquHeun CBOMCTBa npusHakos mpoTexaris XP,
XUMHUYECKUX PEaKIUi COCIMHEHUHN METAJIOB. D IeKTPONpOBOTHOCTH
oTpe/ieJICHUE TPU3HAKOB
nporekanus XP.
13 DNeKTpOoNUTHYECKAs 3 1 1 bubnuotexa [JOK

nucconuanusg. XuMudeckKue

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



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

peakuuy B pacTBOpax

Wroro no pazueny 17

Pa3zgen 2. HeMeTaJIBI M UX COCAUHEHUSA

OO01mas xapakTepucTHKa

1
JlaGopaTopHbie pabOThI

bu6nmoreka IIOK
https://m.edso0.ru/7f41a636

2.1 XAMUYECKHX djieMeHToB VIIA- 4 KauecTBeHHEBIE peakuuu Ha I[aT‘-II/IK TEMIICPATypel, pH’
rpynmnsl. ['anorenst aHHOHBL. Pacro3HaBaHUe OCHOBHBIX | ok [POTPOBOAHOCTH -
coneii onpeJieJICHUEe TPU3HAKOB
nporekanus XP.
bubnunoreka LIOK
OOm1ast XxapaKTEepUCTHKA https://m.edsoo.ru/7f41a636
XUMHUYECKUX 371eMeHTOB VIA- 'nnpomns conet, peakuuy ¢ Jatuuk temneparypsl, pH,
2.2 . 6 HUHMKATOPOM U IIU(POBBIM
rpynmnsl. Cepa u e€ ANEKTPONPOBOJIHOCTH -
o0opynoBaHruEeM
COETUHEHUS orpezieNieHUue MPU3HAKOB
nporexkanus XP
bu6nmorexa [IOK
https://m.edsoo.ru/7f41a636
JlaTuuk
OO6m1ast XxapakTepucTruKa 1 Temneparypsr, pH -
XUMHUYECKHX 3JIEMEHTOB VA- OKcliepUMEHTaIbHbIE M3MEPCHHE KHCIIOTHOCTH
2.3 7 cpeJibl PACTBOPOB KHCIIOT
rpynmsl. A30T, pochop U ux 3agaun 1o teme «lloarpymmst " costeli
COEIMHEHHUS a30Ta U yriepoiay. DEKTPONPOBOAHOCTH
oTpe/ieJICHUE TPU3HAKOB
nporekanus XP.
OO01mmas xapakTepucTHKa 2 bubnuotexa [JOK
24 XUMHYECKHX 3J1eMeHTOB IV A- 3 DKCcIepruMeHTAbHBIC https://m.edsoo.ru/7f41a636
' rpynmnsl. YTIepoa U KpeMHHH 3agaun 1o reme «lloarpymmst JaTunx

1 UX COCIUHEHU A

a30Ta M yriaepoJia.

TeMmrieparypsl, pH  —



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

U3MEpEeHHE KUCIOTHOCTH

CpeIbI PAaCTBOPOB KUCIIOT
U COJIEeH.

DIEKTPONPOBO JTHOCTH

OIIpeICIICHUE IIPU3HAKOB
nporekanus XP.

Wroro no pazueny 25
Pa3znen 3. MeTassibl M UX COeIMHEHMSI
bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
JlabopaTopHbie pabOThI JIATUHK TEMIEpaTyphi, —
[oarepkaeHne aMpoTepHbIX U3MEPEHUE TEMIIEPATYPBI
CBOMCTB I'MIPOKCH/IOB MIEPEXOJHBIX TOPEHUS HEKOTOPBIX
MeTaJI0B. B3aumonenctsue BEILECTB ( Yy KaXXaoro
31 06 . 4 METAJIOB C KHCJIOTaMH, Topenue, = XAMHICCKOTO BEHICCTBA
: 1€ CBOMCTBA METAILIIOB
okucienue. KauecrBeHHbIC Temiiepatypa ropeHHs,
IUIaBJICHUS  —
peaKIy Ha METAJLTBI Pa3JIMYHBIX CTaHApTHBIC
TpyIt. u CTpOro
[Tonyuyenue u cBoMCTBA WHJIMBU/TYalIbH ble)
COEJIMHEHUH METaJIIOB. JaTuuk pH -
bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
. 2 JlaTunk
Bakneiinme MeTaJlIBI U UX
3.2 16 Ocy1iecTBiIeHUE ETIOYKH temriepatypsl, pH —

COCIUHECHUA

XUMHNYECKUX npeBpameHnﬁ.

OIIpeZICIICHUE NPU3HAKOB
nporekanus XP.



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

Hroro mo pazneny 20
Pasznean 4. Xumus U OKpysKamomas cpeaa
bubnunorexa LIOK
https://m.edso00.ru/7f41a636
Hatuuk pH — uamepars pH
41 BemectBa u Mmatepuaisl B 3 [Tonyuenue, cobupanue u PACTBOPOB IIPU MONYUEHNUH
' JKU3HU YCIOBEKA pacro3HaBaHHUE Ta30B. rasoB (IIOJy4eHHe
aMMHaKa, a IIoTOM PacTBOP
B BOJIEC —
aMMHUavyHasi BOJIa)
Htoro no paznemny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68 7

I[TPOT'PAMME



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

8 KUIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl

1 [Ipenmer xumuu. Pons xumuu B 1 bu6mmoreka [IOK
JKH3HH 4YesloBeka. Terna u BerecTsa 04.09.2023  https://m.edsoo.ru/ff0d210c

5 ITonsTne o MeToIax IMO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu u 1 1 bubnnorexa [HOK
npuéMbl 00paIeHHs C 11.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa U CMECH. 1 bu6mmoreka [IOK
Crioco0bl pa3zesneHus cMmeceit 14.09.2023  https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2

5 «1£)a3zleneicne CI\IZeS;)ﬁ (}JI\; puMepe 1 1 bubmorexa IOK

. 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
21.09.2023  https://m.edsoo.ru/ff0d2a6c

7 XuMHU4YecKue 3JI€MEHTHI. 3HAaK! 1 bu6mmoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JJIEMCHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 bubmorexa HOK

28.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bu6miorexa LIOK

02.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSIHCTBA COCTaBa 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c
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BelecTB. Xumuueckas popmyiia. 05.10.2023  https://m.edsoo.ru/ff0d2eae
BajleHTHOCTh aTOMOB XMMHUYECKHX
3JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca.
11 OTtHocuTENbHASI MOJIEKYJISIPHAS bubmorexa LIOK
09.10.2023  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107 XUMHYECKOTO bu6mmoreka [IOK
9JIEMEHTA B COCAUHCHHIH 12.10.2023 = https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [IOK
MoansipHast macca 16.10.2023 = https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
SIBJICHUS. XMMUYECKasi peaKius 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKiui 23.10.2023  https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMs MaCChl BEILIECTB. bu6mmoreka [JOK
XUMHUYECKHe YpaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Berauciienus konmudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM bubmorexa [JOK
. 09.11.2023  https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukanus XuMrU4IeCKux
18 peaKuI/HgI) (CO@IIJII/IHGHI/IH pas3IoXKeHUS bubmmoreia LIOK
’ ’ 13.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEUCT. 0606}:16HI/IC u bubmorexa LIOK
B 16.11.2023  https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIrs 3HAHUI
20 KonTtponbHas padora Nel o teme bubmuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKITHID) 20.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bubnnorexka [JOK
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Bo3ayxa. Kucnopon — snemeHT u 23.11.2023  https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
DuU3NYECKUE U XUMUYECKUE
99 CBOMCTBA KHCJIOpOJia (peakuu bubnmoreka [JOK
okucnenus, ropenue). [lonstie 06 27.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoOb!I moTyueH s KHCI0poa B
23 naboparopuun }:npOMmmnerH(im. bubmorexa LIOK
30.11.2023 = https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHCHHUH, 04.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TormBo (HedTh, yroiib 1 METaH).
25 3anﬂ3HeI§Heq];03ijyl;(a CIIOCOOBI zzro bubmmorexa [IOK
’ 07.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubamorexa IOK
. 11.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYeHUE €T0 CBONCTBY
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie 14.12.2023  https://m.edsoo.ru/ff0d4dd0
Ou3nyecKue 1 XUMUIECKHE
28 cBolicTBa Bogopoaa. [Ilpumenenue bubmorexa HOK
18.12.2023  https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsiTHE O KUCIIOTAX U COJISIX Bu6miorexa LIOK
21.12.2023  https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTydeHust BOAOPO/Ia B bubnmuorexa [JOK
naboparopuun 25.12.2023  https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bubmuorexa [JOK

3t «loayenie i cobupartie BOI0POA, 28.12.2023  https://m.eds00.ru/ff0d4f42
M3Y4YEHUE €r0 CBOMCTB»

32 MomnsipHblii 00bEM ra30B. 3aKOH bubmuorexa [IOK
ABorazipo 11.01.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus o60b€Ma, KonMuecTBa

33 BEIIIECTBA ra3a o erc; HU3BECTHOMY bubmmorexa LIOK

. 15.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Breruucienust 00bEMOB ra3oB 1o
34 YPaBHEHHUIO pEaKlMu Ha OCHOBE bubmorexa LIOK
. . 18.01.2024  https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIIEHUH T'a30B

35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA BOJIbI 22.01.2024  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
UHIMKATOpax 25.01.2024  https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 Hacreiiennrsie 1 HeHaCHIIIICHHBIE bu6nmoreka [JOK
pacTBOpbl. MaccoBast 10715 BEleCTBA 29.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PACTBOPOB C bubnuoreka [IOK
oTpeIeIEHHON MacCOBOM JI0JEH 01.02.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA

39 KonTtponbHas padora Ne2 o treme bubmuorexa [IOK
«Kucnopoa. Bogopon. Boxa» 05.02.2024  https://m.edsoo.ru/ff0d6342

40 OKcuapl: COCTaB, KiIacCuUKaIus, bubnuorexa [JOK
HOMECHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d664e

41 [lonydyeHne n XuMHYECKUE CBOKCTBA bubnuorexa [IOK
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KHMCJIOTHBIX, OCHOBHBIX M 12.02.2024  https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoBaHHUs: COCTaB, bubnmoreka [JOK
KiIaccu(uKaIus, HOMCHKIATypa 15.02.2024 = https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune nu XuMHYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHUI 19.02.2024 = https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
44
HOMEHKJIaTypa 22.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XMMU4YECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT 26.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa
46 cnoco((ﬁf HIE)J'Iy‘l)CHI/I}I XI/IMI/I‘{Z(I:)KI’/IC bubmmorexa LIOK
. ’ 29.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padora Ne 6.
47 Pentenune skcriepuMeHTaNbHBIX 33124 bu6mmoreka [JOK
1o TeMe «OCHOBHBIE KJIACChI 04.03.2024  https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUIN»
T'enernueckas cBI3b MEXK
48 KJIaccaMu HCOpFaHI/IIIGCKI/IHXy Brbmiorexa LIOK
. 07.03.2024  https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O00011eHNEe U CUCTEMATU3 AL bu6mmoreka [IOK
3HaHUI 11.03.2024  https://m.edsoo0.ru/00ad9ch2
KonTponbsHas padora Ne3 o Teme
50 "OCH(I:))BHLIC Kﬂl:;ccm HEOPTraHUYECKUX bubmorexa IOK
o 14.03.2024  https://m.edsoo.ru/00ad9ela
COCIUHCHUI
IlepBBIe MONBITKH KIacCH(UKAITUN
51 XI/II\F/)[I/I‘{CCKI/IX DJICMEHTOB. ?[OHSII;I/IG 0 bubmorexa LIOK
18.03.2024  https://m.edsoo.ru/00ad9ffa

rpynmnax CXOAHbIX 3JICMCHTOB
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Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6mmoreka [IOK

52 XUMHYECKHX ditemenToB [1. 1. 21.03.2024  https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoasl, TpyMITBL, TOATPYIIITHI Bubmorexa LIOK
’ ’ 04.04.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. U3ororsl 08.04.2024  https://m.edsoo.ru/00ada342
CTpoeHHE IJIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB SHGMGHTI;B [Tepunoanyeckoii bubmmorexa [JOK
11.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTa 10 €T0 MOJIOKECHHUIO B bu6mmoreka [JOK
[Tepuomuueckoii cucreme /1. U. 15.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U MPAKTUKH. []. bubnuotexa [JOK
. MenneneeB — y4EHBIi, iearor 18.04.2024  https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuoteka [JOK
XUMHUYECKHX DJIEMEHTOB 22.04.2024  https://m.edsoo.ru/00adaab8
59 Honnas xuMmu4aeckast CBA3b bubmorexa LIOK
25.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMHUECKast bubmuorexa [IOK
CBSI3b 29.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonspHas bubnnorexka [JOK
XUMHYECKasl CBA3b 06.05.2024  https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCICHUS bu6nmoreka [JOK
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13.05.2024 = https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIC 1 bu6mmoreka [IOK
peakuuu 16.05.2024  https://m.edso0.ru/00adb076
64 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
20.05.2024  https://m.edsoo.ru/00adb076
55 | Orpocmme s, Xmamoomn | 1 Bnmmorexa I1OK
23.05.2024  https://m.edsoo.ru/00adb486
CBSI3bY
66 Peseprublit ypok. O6o0mIeHNE U 1 bubnnorexa [HOK
crucTeMaTh3als 3HAaHUI 27.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 30.05.2024  https://m.edsoo.ru/00ad9ch?2
68 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [JOK
crucTeMaTH3als 3HAaHUI 30.05.2024  https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcol
[lepuoanueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 bu6mmoreka [IOK
XUMHYECKHX 3ieMeHToB [1. 1. 04.09.2023  https://m.edsoo.ru/00adb59e
Menneneena

2| cootemommacm mamen | 1 BuGmorexa LIOK

. 07.09.2023  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6mmoreka [JOK
HCOPraHMYECKUX BEIIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
«IToBTOpEHUE U yriyOneHue

5 N 1 1
3HAaHUI OCHOBHBIX pa3JeNioB Kypca 18.09.2023
8 Kiracca»
peartt O pas 21.09.2023  https://m.edsoo.ru/00adbch0
pU3HaKaM

|| Do |
peartuit. 170 © 0 TOMOTe 25.09.2023  https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX

8 [ToHsITHE O XUMHUYECKOM 1 bu6mmoreka [IOK
paBHOBecHH. DAKTOPHI, BIHUSIOLIHE 28.09.2023  https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYCCKOU pcakuuunu
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKHCTUTENBHO- bubnmoreka [JOK
BOCCTaHOBUTEIILHBIC PEAKIIUH 02.10.2023  https://m.edsoo.ru/00adcade
Teopus PIEKTPOITUTHUECCKON
10 Z[I/Icfounaunn.pCHnLHme U ciia0ble bubmorexa [JOK
05.10.2023  https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peakui bubmmorexa [IOK
09.10.2023  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMH B CBETE NPEACTABICHUI bubnuorexa [JOK
00 3JIEKTPOINTHYECKOM 12.10.2023 = https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE MpeACTABICHUH 00 bubmorexa [JOK
. 16.10.2023  https://m.edsoo.ru/00add8b?2
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT
14 [TonsiTue 0 TuApOIU3E CoJen Bubmiorexa LIOK
19.10.2023 = https://m.edsoo.ru/00add9d4
15 O06o00mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUH 23.10.2023  https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 <<1£)GHI€HI/I€ BKCHpepI/IMeHTaJ'II)HHX Brbmiorexa LIOK
26.10.2023  https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHIECKAS bubnuorexa [JOK
nucconmanys. XuMUYeCcKue 09.11.2023 = https://m.edsoo.ru/00addecO

peakuuu B pacTBOPAX»
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OO01as xapakTepuCTHKA

bubmuorexa [JOK

18 raIoreHoB. XHMHECKHE CRoicTEa 13.11.2023  https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 ngiqecfns CEOﬁCTBa [OJIyYeHUe bubmorexa LIOK
’ ’ 16.11.2023  https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTruueckas padora Ne 2 mo
20 TGII)VIG «Honyqelfne COJISTHOM bubmorexa LIOK
. . 20.11.2023  https://m.edsoo.ru/00ade348
KHUCIIOTHI, M3YUCHHE €€ CBOMCTBY
Boruncnenus o ypaBHeHUAM
21 XUMHYECKHUX peal}fmﬁ eCIi OuH bubmmorexa LIOK
’ 23.11.2023  https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO61mas xapakTepuCcTHKa bubnnoreka [JOK
aseMeHToB VIA-rpymiis 27.11.2023  https://m.edsoo.ru/00ade64a
ANOTpPOINTHBIE MOAU(PHUKAINN
93 cepsl. Haxoxenue cepsl u eé bubnuoteka [JOK
COCJIMHEHUH B IPHUPO/IE. 30.11.2023  https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoopo1, CTpOEHHE
24 q)HquefKEeI; xnllzfmqec;ne Brbmiorexa LIOK
. 04.12.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl cepol. CepHas KHCIOTa
25 (I)I/I3I/IEGCKI/IIC) U XI/II\EI/I‘IGCKI/IG ’ Bubmorexa IOK
. 07.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE PeaKIIni, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CII0c06a bubnmoreka [JOK
MOJIy4YEHUsI CEPHON KUCIIOTBHI. 11.12.2023  https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHHUC
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OKPYKaroIlE Cpebl
COCTUHEHUSIMU CEpBI

Briuncienne MaccoBOM 10U

bubmuorexa [JOK

21 BBIXOJIa TIPOJIyKTa PEAKIIUU 14.12.2023  https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa
aj1eMeHTOB VA-rpynnsl. A3o0T,
28 paCHpOCTpaHeHI/IIe)}l; npupojie Bubmiorexa LIOK
’ 18.12.2023  https://m.edsoo.ru/00adeeat
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA
AMMHuak, ero ¢pusnueckue u
29 XUMHUYECKHE CBONCTBA, MMOTYYCHHE Bubmiorexa LIOK
’ 21.12.2023  https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTuueckast pabota Ne 3 o
30 Tellawe «Honyqe}fne aMMHaKa Bubmiorexa LIOK
. ’ 25.12.2023  https://m.edsoo.ru/00adf180
U3YYEHHUE €r0 CBOWCTBY
31 A3oTHas KucioTa, €€ husnueckue bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA 28.12.2023  https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 ynoOpeHnit. XuMu4eckoe ’ Brbmiorexa LIOK
. 11.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Okcun docdopa (V) u
33 dbocdopnas kuciaora, GusndecKre bubnuorexa [JOK
U XUMHYECKHE CBOMCTBA, 15.01.2024  https://m.edsoo.ru/00adf68a
MOJTydeHUE
34 Hcnons3oBanue pochatos B bubnuorexa [IOK
Ka4eCcTBE MHUHEPAIbHBIX 18.01.2024  https://m.edsoo.ru/00adfc20
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yno0peHuil. 3arpsi3HeHue
MPUPOHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHHUE B

35 npupoe, GU3NIECKUE u Bu6mnorexa LIOK
’ 8 22.01.2024  https://m.edsoo.ru/00adfd9c
XHMHUYECKHUE CBOKCTBA
Okcuapl yriaepoaa, ux pusznueckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOIEMBI Bu6mnorexa LIOK
’ 25.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYronpHas KACIIOTa U €€ COIU bubmmorexa LIOK
29.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o
38 teMe "llosyueHue yriekuciaoro bubnuorexa [IOK
raza. KauectBeHnHast peakiius Ha 01.02.2024  https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOoH"
[TepBoHaYaIbHBIC TTOHATHUS 00
39 OpfaHquCKHX BEIISCTBaX Kak O Bubnuorexa LIOK
05.02.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoa
40 Kpemnwuii u ero coenuuenus bubmorexa [JOK
08.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota No 5.
a1 Peienne skcniepuMeHTaIBHBIX bubnuoreka [IOK
3aja4 1o TeMe «BakHeiinme 12.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COCAUHEHHUS
KontponbHas padora Ne3 mo teme
42 «Ba;xII){eﬁmHe EeMeTaﬂHH U UX bubmorexa LIOK
15.02.2024 = https://m.edsoo0.ru/00ae0el8

COCOUHCHU A



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae0e18

OO0mast xapakTepuCTHKA
XMMHYECKUX JIEMEHTOB —
MeTa/uioB. Merajuindeckast CBs3b U

bu6mmoreka [IOK

43 METa/UTnYecKast KPUCTaNInIecKast 19.02.2024  https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBA
METaJIJIOB
XuUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMUYCCKUN P bubmmorexa LIOK
. 22.02.2024  https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIOB
OO6mrme crocoObl MoTydeHHs
MeTtaiioB. CrutaBbl. Berauciaenus
45 M0 YPaBHEHUSAM XUMHYECKHX bubmmorexa LIOK
. 26.02.2024  https://m.edso0.ru/00ae1156
PEaKIIMii, €CIIM OJIMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB Bubmiorexa LIOK
29.02.2024  https://m.edso0.ru/00ae1278
47 [IlenoyHbIE METAILITBI Bubmiorexa LIOK
04.03.2024  https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kayus 07.03.2024  https://m.edsoo.ru/00ael4b2
49 [IlenouHo3eMeNbHBIC METAIIIBI — bu6mmorexa [IOK
KaJIbIIMHA U MarHUH 11.03.2024  https://m.edsoo.ru/00ae15e8
50 Baxneimme coemmHEHNS KaJIbITHI bubmmorexa [TOK
14.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUM 18.03.2024
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHECHUS 21.03.2024  https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae103e
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
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https://m.edsoo.ru/00ae1886

[IpakTuueckas padora Ne 6 o

bubmuorexa [JOK

>3 reMe "XCCTKO?,T b BOABLHI METOAH 04.04.2024  https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa LIOK
>4 AdtioMHHil 08.04.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA 11.04.2024  https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
15.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xenesa (I11) 18.04.2024  https://m.edso0.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3ALUS
3HAHUHU 22.04.2024
[IpakTrueckas padora Ne 7.
59 Penrenune skcriepuMeHTanbHBIX bubnnoreka [JOK
3a1ad4 1o reMe «BakHeilme 25.04.2024 = https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COETUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka [JOK
COAEPKUT NpuMecH. Berancnenus 29.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa MPOAYKTa
peaxiuu
61 O06o01IeHne U cucTeMaTHu3alus
3HaAHUU 06.05.2024
Kontponbnas pabota Ne4 o reme
62 «BakHeWIe MEeTalTbl U UX 13.05.2024

COEIMHEHMS



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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63 BemecrBa u marepuainsl B 1 bubmuorexa [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA 16.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubmuorexa [IOK
OKpYXKaroIIel CpeJibl 20.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubmuorexa [JOK
9KOJIOTHYECKHX MPOOIIEM 23.05.2024  https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHNE U 1 bubmmoreka [IOK
CHCTEeMaTH3alKs 3HAHUHA 27.05.2024  https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O600mIeHNE U 1 bubnnorexa [HOK
CHCTEeMaTH3aIlHs 3HAHUH 30.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBuslit ypok. O600111eH1E U 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN 30.05.2024  https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknimonepHoe o0IIecTBO

«M3parenscTBO «lIpocBemenune»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

bubmmoreka LITOK https://m.edsoo.ru/00adb59e

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubaunoreka LIOK https://m.edsoo.ru/ff0d210

MarepuajibHO-TeXHHYecKasi 0a3a

1. Hudpossie nadoparopus: mianmer (I1K), Jlatunk BbIcOkOW TemmepaTypsl -
200 ...+1300; Iyn »aextporpoBogumocty; Inektpon PH; [laTuuk Temmeparypbl
maTuHOBBI -40 ...+180.

2. KoMITIeKT XMMUYECKOro JJAOOpaTOpHOro 000pyJ0BaHUS (MUHUMAIIBHBIN).
Becwt nabopaTtopHsbiit anekTponHbie 10 200 T.

CnuproBka JiabopaTtopHasi.

Boponka koHnueckas.

CrekIsHHas MaNoyvKa.

[Tpobupxka I1X-14.

Crakan Bbicokuii ¢ HocukoM BH-50 ¢ meTkoii.
[uuuap usmeputenbHbiil 2-50-2.

[HtaTuB (moacraska) s npodbupok Ha 10 rues.
JHepxarens 11t poOUPOK.

[Imarens (;103kKa 117151 3a00pa BEIIECTB) Y3KHUH.
Pa3zpaTouHbIil 1OTOK.

Hab6op ¢akoHOB A XpaHEHUS! paCTBOPOB U PEAKTHUBOB.
[ummaap u3mepuTenbHbIN ¢ Hocukom 1-500.
Craxkan Bbicokuid 500 mu.

[marens (oxkedyka y1st 3a00pa BEMIECTB) ITUPOKHI.
Habop epiieii 11t MBIThSI IOCYIBI.

Xajar.



Pe3nHOBBIE IEpUATKH
3alUTHLIE OYKH.

["oprouee AJis CIUPTOBKH.

QunbTpel OyMaKHbIC

3. KOMIUIEKT XUMHUYECKUX PEAKTUBOB (MUHUMAIIbHBIN).

Ne | BemiectBa

1 | AmromuHUI

2 |Keneso

3 |lwunk

4 Mens

5 |Okcun meanm (1)

6 |Oxcug maraus

7 | Okcua amrOMUHUS

8 | Oxcun kpeMHUs

9 |Comnsnas KucI0Ta

10| CepHas kuciora

11 T'mapoxcu HATPHs/ TUAPOKCU KaTus
12 I'mapoxcu KaubIus

13| Xnopun HaTpust/ XJI0pu Kamus

14 Xnopun nutus

15 Xnopun kanpuus

16 Xnopun menu (I1)

17 Xnopun antoMUHUS

18 Xnopun xene3za (I1I)

19 Xitopu aMMOHUS

20 Xmopun 6apust

21 Cynbdat HaTpus/ cynbdar Kanus

22 Cynbdat Maruus

B KakOM BHJEC BKJIHOYaIOTCs
KOMIIJICKTBI

I'panyinbl

Crpyxka

I'panynsl

[IpoBoiioka

ITopomiok

ITopomiok

[Topomox

ITopomok
Paz6aBieHHBII pacTBOP
Paz6aBieHHbII pacTBOP
PactBOp

PactBOp

PactBOp

PactBOp
PacTtBop
PactBOp
PactBOp
PactBOp
PacTtBOp
PactBop (HE Oomnee 5%)
PactBOp

PactBop



23 Cynwsdar menu (1)

24 Cynbdart xenesa (II)

25 Cynbdar nuHka/ cynbhaT amoMUHHS
26 Cynbdar aMMOHUS

27 Hutpat HaTpus/ HUTPAT KU

28 KapOonat HaTpusi/ kKapOOHAT KaJIus
29 KapOoHnaTt kanbIust/ KapOOHAT MarHus
30 IMunpokapOoHAT HATPUs/ THAPOKAPOOHAT KaHs
31 |[Docdar narpust/ pocdar kammst

32 bpomu HaTpus/ OPOMU Kaus
33ﬁﬁonnnlﬁnpnﬂ/ﬁOAHHKanHH

34 Hurpar G6apus

35 Hutpar kanbimst

36 Hutpar cepebpa

37 AMMmuak

38 TNepokcun Bomopoaa

Wuaukaropel (METHIOPAHXK, JAKMYC,
dbenondranenn)

PacTtBop
PactBop
PacTtBOp
PactBOp
PactBop
PactBop
Mei1, Mmpamop
PactBOp
PacTtBop
PactBop
PactBop
PacTBop (He Oonee 5%)
PactBop
PactBop
PactBop

PactBop

PactBop



