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NNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 1o npeaMety Xumus i 8-9 KIaccoB cOCTaBlieHa Ha OCHOBE:

o denepanbHOro rocy1apCTBEHHOTO 00pa30BaTENbHOIO CTaH[apTa OCHOBHOTO O0IIEro 00pa3oBaHus, YTBEP)KICHHOTO
npukazoM MunncrepcrBa npocsemenust Poccuiickoit ®epepamm ot 31 mas 2021 r. Ne287 (3apeructpupoBaH
MunucrepctBoM roctunuu Poccuiickoit @enepannu 5 uronst 2021 r. peructpanuonHsliit Ne64101);

. IIpuxasa MunucrepctBa npocsemeHust Poccuiickoit @enepanuu ot 18.07.2022 Ne568 «O BHeceHUHM U3MEHEHUH B
(enepasbHBIN ToCy1apCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO 001Iero o0pa3oBaHus, YTBEP)KICHHBII MTPUKa30M
MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 31 mast 2021 1. Ne287»;

o [Ipukasa MunnctepcTBa npocsemierns Poccuiickoit @enmepammu ot 18.05.2023 1. Ne370 «OO6 yTBepKaAeHUU
(benepanbHOI 00pa30BaTENBHOI MPOrpaMMBI OCHOBHOTO 00IIEro 00pa3oBaHUs»;

o OenepanpHOl pabodeil mporpaMMbl OCHOBHOTO obmiero obOpasoanns XWMMUWS (6Ga3oBbiii ypoBeHs) (must 8-9
KJIaCCOB 00pa30BaTEIbHBIX OPTaHU3AIHN);

. Konnenmmn mnpenomaBanus y4deOHOTO mpeaMera «XWMISD» B 00pa3oBaTelbHBIX OpraHM3aIisax Poccuiickoit
Oenepanuy, peanu3yOIMX OCHOBHBIE 001Ie00pa3oBaTeNibHbIE NPOrpaMMbl  (YTBEPXKIEHA PELICHUEM KOJUIETHUH
Munucrepcrsa npocsemnenus: Poccuiickoit @enepanun, nporokoi ot 3 nekadbps 2019r. Ne [TK-48H).

[Iporpamma 1o xuMuM Ja€T NpesCTaBIeHUE O LENsX, OOl CTpaTernu 00yueH s, BOCTIUTAHUS M Pa3BUTHUsI 00yYarOIHXCsI
cpeAcTBaMM  y4yeOHOro IIpeiMeTa, YCTaHABIMBAaeT oO0s3aTelbHOE MPEAMETHOE COJepKaHHe, NpeaycMaTpHBaeT
pacipezieieHle ero o KjiaccaM M CTPYKTypHpPOBaHHME IO pasieinaM M TeMaM IpOTrpaMMbl 110 XHMUH, OIpeesser
KOJIMYECTBEHHBIC M KAUYECTBEHHBIC XaPaKTEPUCTUKU COJCPKAHMUS, PEKOMCHIYEMYIO ITOCIEIOBATEIIEHOCTh U3yUCHHSI XUMHAH C
Y46TOM MEXKOpPEAMETHBIX ¥ BHYTPHUIIPEOIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTO TMpollecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs, OmpeleNsieT BO3MOXHOCTH TpeaMeTa i pealu3alud TpeOOBaHWH K pe3yinbTraTaM OCBOCHHS OCHOBHOMU
00pa30BaTeNFHON MPOrpaMMBl Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus, a Takke TpeOOBAHUH K pe3yibTaTaM OO0ydYeHHUS
XVIMHHY Ha YPOBHE IeNIeH H3YYeHHS IPEMETa M OCHOBHBIX BHIOB YICOHO-ITO3HABATEIHHOM EATEIFHOCTH 00yJaIOMerocs mo
OCBOCHHIO YUEOHOTO COJICPIKAHHUS.

3HaHHE XHMHU CIY)XKHT OCHOBOW 11 (OPMHUPOBAHHS MHPOBO33PCHUS OOYYAIOMICroCs, €ro MPEACTaBICHHA O
MaTepualibHOM €JMHCTBE MHpa, BAXHYIO POJb MIparoT (OPMHUPYyEMbIe XMMHUEH MPEICTABICHHS O B3aWMOMNPEBPAIICHHSX
SHEPTMH M OO0 D3BOJIOIUH BEMIECTB B IPHUPOJE, O IyTSIX pEIIeHHS TIIOOATBHBIX TNPOOJIeM YCTONYMBOTO pPa3BUTHSA
YeJIOBEUEeCTBA — ChIPhEBOM, JHEPTeTHIECKOM, MUIIEBON M IKOJIOTHUECKOI 6€301acHOCTH, MPO0JIeM 3/IpaBOOXPaHEHHSI.

N3yuenune xumuu:

CIOCOOCTBYET peajH3alid BO3MOXKHOCTEH Ui caMOpa3BUTHS W (OPMHUPOBAHHS KyJIBTYpPHl JIMYHOCTH, €€ oOmed u
(YHKIIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJaJl B ()OPMHUPOBAHUE MBIIUICHHUS U TBOPUYECKUX CHOCOOHOCTEH 00YYAIOMIMXCSI, HABBIKOB UX CaMOCTOSTEIHLHON
Y4eOHOH NeATENFHOCTH, SKCIIEPUMEHTAIBHBIX U UCCICIOBATEIBCKUX YMEHHA, HCOOXOIUMBIX KaK B MOBCEIHEBHOW JKU3HHU,
TaK ¥ B IPO(ECCHOHAIBHOMN eATCITLHOCTH;

3HAKOMHT CO CICIU(HUKONH HAYYHOTO MEBIILICHUS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO B3TJs/a HAa €IUMHCTBO NPHPOJIBI U
YEIIOBEKa, SBJIIETCS OTBETCTBEHHBIM 3TalloM B OPMHUPOBAHHH €CTECTBEHHO--HAYIHOI TPaMOTHOCTH 00YJaIOITHXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K NPHPOJE, K YEJOBEKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHMe 00yJaOMINXCS.

JanHple HampaBieHWS B OOyYeHWH XHUMHH O0ECIEYMBAIOTCS CHENN(UKON comepikaHUs ydeOHOro mpeaMera, KOTOPBIH
SIBIISICTCA TIEIarOTHIECKH aJallTUPOBAHHBIM OTpaskeHNEeM 0a30B0il HAYKH XMMUH Ha OTIPEIEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHWSI OPHEHTHPOBAaH HA OCBOCHHE OOYJAIOIIMMHUCS CHCTEMBI
MEPBOHAYANILHBIX TMOHATHHA XWMHUH, OCHOB HCOPTaHHMYCCKOW XWMHUU U HEKOTOPBIX OTMACIBHBIX 3HAYUMBIX TOHITHA
OpPTaHUYECKOM XMMHUH.

CrTpykTypa colepaHHs MPOTPaMMBI IO XHMHH C(HOpPMHUpOBaHA HA OCHOBE CHCTEMHOTO MMOIXOAa K e H3YYCHHIO.
Couep)KaHMe CKJIaAbIBACTCs U3 CUCTCMbI MHOHATUHA O XMMHYECKOM DJIEMEHTE U BCILIECCTBE U CUCTEMBI MOHSITUHA O XUMUYECKOU
peakunu. OGe 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI MO MPUHIUIY MOCIEA0BATEIHHOTO Pa3BUTHUSI 3HAHWUN HAa OCHOBE
TEOPETHYCCKUX MPEICTABICHUI Pa3HOr0 YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHUS KaK OCHOBHI BCETO €CTECTBO3HAHMS,

— Ilepuonmueckoro 3akona J[. 1. MeHmeneeBa Kak OCHOBHOTO 3aKOHA XUMHU;

— YUYCHHS O CTPOCHUH aTOMa M XUMHIUYECKON CBSI3H;

— IIpeICTaBICHUH 00 ANEKTPONIUTHISCKON AUCCOIHAINH BEIIECTB B PACTBOPAX.

Teoperndeckue 3HaHUS PacCMATPHUBAIOTCSA Ha OCHOBE SMIHMPUYCCKU TOTYICHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
TMOCJICA0OBATECIIBHO OT OJAHOT'O YPOBHA K APYTIOMY, BBITIOJTHAA (I)yHKL[I/II/I O6'I))ICH€HI/I)I " MPOTHO3UPOBAHUA CBOﬁCTB, CTPOCHUSA U
BO3MOKHOCTEN MMPaKTUYECKOI'0 MPUMEHCHUA U MOJTYUYCHUA N3YyYaCMbIX BEIICCTB.

OcBOeHHE TPOTPAMMBI [0 XUMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO TPEACTABICHUS O XMMHUYCCKON COCTABISIONICH HAYIHON
KapTHUHBI MHpa B JIOTUKE e€ CHCTEMHOH mpupoabl, IECHHOCTHOI'O OTHOUICHHA K HAYYHOMY 3HAaHUIO U METOAaM IIO3HAHUA B
Hayke. M3ydeHne XUMUH IPOUCXOINT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3YUYCHHBIX yUeOHBIX MpeamMeToB: «OKpysKaromii
Mup», «buosnorus. 5—7 knaccs» U «Pusuka. 7 Kiacey.



[Ipy W3y4eHHMH XMMHU MPOUCXOTUT (POPMHPOBAHUEC 3HAHMN OCHOB XMMHYECKOH HAyKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTHYCCKOW MIEATEIHHOCTH YEIOBEKa W KaK OJHOIO U3 KOMIIOHCHTOB MHPOBOW KYJBTYpBL 3ajada
y4eOHOTO TpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XMMHUYECKUX 3HAHUNA — BaXXKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB H
TEOPETHYCCKHUX IOJIOKCHHM, TOCTYMHBIX OO0OOIICHUI MHPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKH, B MPHOOIICHUH K
HAYYHBIM METOJaM TIO3HAHUS MPH W3YYCHHUH BEHICCTB M XHMHUYECKHAX pEaKIuid, B (OPMHUPOBAHUH W Pa3BUTHH
MMO3HABATENFHBIX YMEHHUM M WX TNPUMEHCHHH B y4eOHO-IIO3HABATEIFHOW W yUeOHO-HCCIEHOBATCIBCKOW NESATEIHHOCTH,
OCBOCHHH MPaBMI OE30MIACHOTO OOpAIIeHNs C BEIIECTBAMH B TIOBCEAHEBHOM YKHU3HH.

[Ipu n3ydeHnn XMMHUN Ha ypPOBHE OCHOBHOTO 001IIeT0 00pa30BaHis Ba)KHOE 3HAUCHHE IPHOOPEIHN TaKue IEH, Kak:

— (opMupoBaHHEe HWHTEIUIEKTyalbHO pa3BUTOH JIMYHOCTH, TOTOBOH K €aMOOOpa30OBAHHIO, COTPYIHHUUECTBY,
CaMOCTOSATEIIFHOMY MPHHATHIO PEIISHUH, CIOCOOHOH alanTHPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHUAM KU3HM,

— HaINpaBJICHHOCTb OOY4YEeHHs Ha CHCTEMAaTHYeCKOe MPHOOIIeHHe OO0YyJaroIIuXcs K CaMOCTOSTEIbHOH IMO3HABATEIBHOM
JIeSITEIbHOCTH, HAYyYHBIM METO/IaM TT03HaHUsI, (JOPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHMMUH;

— oOecrieyeHHEe YCIOBHM, CIOCOOCTBYIOIIMX TNPHUOOPETCHUIO OOYYAIOIIMMUCS OIbITa Pa3HOOOPAa3HOM MEATEIBLHOCTH,
IIO3HAaHUA M CaMOIIO3HAHHA, KIHOUYCBBIX HABBIKOB (KHIO‘IGBI)IX KOMHeTeHHHﬁ), UMCIOIIUX YHUBCPCAJIBbHOC 3HAYCHUEC I
Pa3JINYHbIX BUAOB ACATCIbHOCTH,

— ¢opmupoBanre 00mIeH (QYHKIMOHAIBFHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIC YMCHHUU OOBSCHATH W
OILICHUBATH ABJICHHUA OKPYXKaArOMICTO MHUpaA, UCIOJb3Yys 3HAHUA WU OIBIT, MOJYYCHHBIC IPHU U3YUCHUU XUMHU, IPUMCHIATH UX
IIPH PEUICHUH POOIIEM B MIOBCETHEBHOH JKU3HU U TPYAOBOU JIEATEIEHOCTH;

— QopmupoBaHHE y OOYYArOIIUXCS TYMaHHUCTHYECKUX OTHOUICHWH, MOHWMAHUS IEHHOCTH XUMHUYECKUX 3HAHUU IS
BEIPAOOTKH HKOJIOTHYECKH IIEJIECOO0Pa3HOTO TOBEACHUS B OBITY U TPYIOBOW AEATEIHHOCTH B IEISIX COXPAaHEHHS CBOETO
3II0OPOBBSI U OKPYIKAFOIIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIIMH K OOYYCHHIO, CHOCOOHOCTEH K CaMOKOHTPONIO M CAMOBOCIHTAHHIO HAa OCHOBE YCBOCHHS
00I1eYeI0OBeYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(WISL U HANIPaBICHHOCTH AaJbHEHUIIIETO 00yUeHHS.

OO6miee 4rcIO 4acoB, OTBENEHHBIX JJIS M3yUEHHUs XMMHU Ha YPOBHE OCHOBHOTO 0OIIero odpazoBaHus, cocTaBiseT 136
yacoB: B 8 kiacce — 68 wacoB (2 gaca B Hezieqo), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBIC XUMHYECKHE TOHATHS

IIpenmer xumuu. Ponb XxuMuu B JKU3HU uYenoBeka. XUMHUS B cucTeMe HayK. Tema u BemecTBa. DuU3HUECKUE CBOMICTBA
BEIECTB. ATperaTHOE COCTOSHHE BellecTB. [IoHATHE 0 MeToaxX MOo3HaHUs B XUMUK. UncThie BemecTBa U cMecH. CrocoOb!
pasneneHus cMecen.

ATOMBI M MONEKyJIbl. XHUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIeMEHTOB. IIpocThle M CHOXHBIE BELIECTBA.
ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnaeckast ¢opMmyna. BaleHTHOCTP aTOMOB XHMMHUYECKMX OJJIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BEIECTB.
OtHocutenbHast aroMHast Macca. OTHOCHTENbHAsh MOJEKyNspHas Macca. MaccoBast IOJIsi XMMHYECKOTO 3JIEMEHTa B
COECIUHEHUU.

KonnuectBo BewmectBa. Mosb. MomsipHas macca. B3auMOCBSA3b KOJIMYECTBA, MAcChl U YHCHA CTPYKTYPHBIX EIMHULL
BemecTBa. PacuéTel mo popMynaM XUMHIECKUX COCTUHEHHUH.

Ousnyeckne M XUMHUYCCKHE SBICHMSA. XHMHUYECKass Peakius M e MPU3HAKH. 3aKOH COXPAaHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHeHHs. Kiiaccudukanusi XUMHUECKHX PEaKLUi (COeMHEHNs, pa3JIoKEHUs, 3aMelleH s, 0OMeHa).

Xumuueckuit sxcnepumenm:

3HAKOMCTBO C XMMHYECKOH NOCYAO0i, nmpaBuwiaMu paboThl B Jabopartopuu W npuéMamu oOpaiieHust ¢ J1abopaTopHBIM
00OpyZOBaHMEM, H3y4YeHHE W ONHCaHWE (UIMYECKUX CBOMCTB OOpa3loB HEOPraHMYECKHX BEIECTB, HaOIOJCHUE
¢u3nyeckux (TUIaBJIieHHE BOCKA, TassHUE JIbJIa, paCTUPAHKE caxapa B CTYIIKe, KUTIEHUE U KOHJICHCAIMs BOJbI) M XUMHYECKUX
(ropenue cBeuH, IPOKAIMBAHIE METHOH MPOBOJIOKH, B3aHMOJICHCTBHIE MeJIa C KUCIOTOI) SBICHNH, HAOIIOJCHNE U OIICaHNe
MIPU3HAKOB MPOTEKAHUSA XUMUIECKUX PEaKIUH (pa3IoKeHHe caxapa, B3auMOCHCTBIE CEPHON KHUCIIOTHI C XJIOpUAOM Oapus,
pasnoxenue runpokcunaa mMean (II) mpm HarpeBanmm, B3ammopelcTBHe skene3a ¢ pactBopoM comu Menu (II), m3ydenne
CHOCOOOB pa3/ielieHHs] CMEeCEel: ¢ IOMOINBI0 MarHuTa, (puiIbTpoBaHHE, BBITAPHBAHME, NUCTHILULALMSA, Xpomartorpadus,
MIPOBEJICHUE OYHMCTKH IOBAPEHHON COJIM, HAOJIOJICHWE W ONHCAHWE Pe3yJbTaTOB MPOBECHUS OIbITA, MIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MACChl, CO3JJaHNe MOJIeTIed MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:xkHeiilue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bozayx — cmech ra3os. CocraB Bo3ayxa. Kuciaopox — aineMeHT u pocToe BemecTBo. HaxoxkneHne Kuciaopoaa B IpUpoae,
¢usnyeckne M XuMmH4eckue cBoicTBa (peakuuu ropenws). Oxcuzpl. [Ipumenenue kucnopoga. CrocoObl MOJTy4eHHs
KHCJIOpOAa B Ja0OpaTopuu M MpOMBIIIICHHOCTH. KpyroBopot kuciopona B npupone. O30H — almioTpornHas Moaudukanys
KHCJIOPOAA.

TemnoBoit 3¢ppexT XUMHIeCKOH peaknnu, TePMOXHUMUYECKHE YPAaBHEHHSA, IK30- U YHAOTEPMHUECKUE PEaKINH. TOIUIHBO:
YToJib 1 MeTaH. 3arpsi3HeHne BO3/1yXa, yCUIICHHE TapHUKOBOTrO 3 dekra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHnt u mpocroe BemecTBo. HaxokaeHne Bojopoja B mpupoje, (GU3MUEcKHe M XMMHYECKHE CBOMCTBA,
NIPUMEHEHHNE, CIIOCO0b! omydeHus. Kuciotsr u comnm.

MonspHslii 006EM ra3oB. Pacu€Tel N0 XUMHYECKUM ypaBHEHHSM.



®duznyeckue CcBoOWCcTBa BoAbl. Bonxa kak pactBopuTenb. PacTBopbl. HachillleHHbIE W HEHACBHIILIEHHBIE PAaCTBOPBI.
PactBOopuMoOCTh BelecTB B Bojae. MaccoBas J10Jis BellecTBa B pacTBope. XUMHUYecKHe cBoiicTBa BoAbl. OcHoBaHusA. Posb
pPacTBOPOB B MPUPOJIE U B XKU3HU desoBeka. KpyroBopor Bojbl B pupojie. 3arpsisHeHHe NPUPOAHbIX BoJ. OXpaHa v OUHCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus Heopranmyeckux coeanHenuit. Oxcupapl. Kiaccudukaums okcumoB: corneoOpasyroniue (OCHOBHBIE,
KHCJIOTHBIE, aM(OoTepHBIe) 1 HecoleoOpasyromue. HomenkmaTypa okcnmoB. @u3ndyeckie 1 XUMHUECKHE CBOHCTBA OKCHIOB.
[Tonyuenue okcumoB.

OcnoBanmst. Kinaccnpukarist OCHOBaHHIA: MIETOYN U HEPACTBOPHMEIE OCHOBaHHA. HoMeHKaTypa ocHOBaHUHA. Du3mdeckue
1 XMMHYECKHE CBOMCcTBa ocHOBaHMM. [TosyueHne ocHoBaHUI.

Kucnotel. Krnaccupumkamms xucmor. Homenknarypa kucinor. Pusndeckne W XUMHYECKHE CBOMCTBA KHCIOT. Psin
aktuBHOocTH MeTauioB H. H. bekerosa. [lonyuenue xucnor.

Conu. Homenknarypa coneit. uznueckue 1 XuMuueckue cBoiicTa coneid. [lonmyuenue comneil.

I'eneTnueckast cBA3b MEXIy KJIaCCAMU HEOPTaHUYECKUX COeTUHEHHUI.

Xumuueckuii Ikcnepumenm:

-KaueCTBEHHOE OIIpe/eNIcHHe COAepKaHud KHUCIOpoJa B BO3AyXe, MOIydeHHEe, cOOMpaHHe, paclo3HaBaHHE M HU3y4CHHE
CBOMCTB KHCIIOpOJa, HAOIIOACHNE B3aMMOAEHCTBHS BELIECTB C KHCIOPOJOM M YCIOBHS BO3HUKHOBEHHS M MPEKPAIICHUS
ropeHus (1okapa), 03HaKOMJICHHE ¢ 00pa3laMy OKCHUIOB M OIMCaHHE UX CBOWCTB, NOJyueHHe, COOMpPaHUe, paclio3HaBaHHUE U
M3yYeHHE CBOWMCTB Bomopona (TOpeHHe), B3auMoAeHcTBHE Bogopoma ¢ okcuaoM e (II) (Bo3MOXKHO HCIIONIB30BaHHE
BHICOMATEPHAJIOB), HAOMIOACHHE 00pa3IOB BEIICCTB KOJIHYSCTBOM | MOIb, HCCIIEIOBAaHWE OCOOCHHOCTEH pPacTBOPCHUS
BELLECTB C Pa3IMYHOW PacCTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINpEAETIEHHOM MaccOBOM JoJell pacTBOPEHHOTO
BEIIECTBAa, B3aMMOJACWCTBUE BOIBI C METaUIaMH (HATPHUEM H KalbIleM) (BO3MOXKHO HCIOJNB30BaHUE BHUICOMATCPHAIIOB),
HCCIIeIOBaHIE 00pa3llOB HEOPTAaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOMIOACHNE U3MEHCHHS OKPACKH WHAWKATOPOB B
pacTBopax KHCIIOT M Ienouel, u3ydeHue B3aumozeicTBus oxcuma menu (II) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C
METaJlZIaMH, peaKum‘/'I HeﬁTpaJ’[H?;aHHPI, TIOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHUE OJHOr'0 MCTalyla APYIruM U3
pacTBoOpa CoJid, pelIeHHe SKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BakHelne Ki1acchl HEOPTaHUYECKUX COCAMHEHUI.

IHepuoanueckuii 3akon u Ilepuoauyeckas cucreMa xumudeckux 3ementoB /1. U. Menaeneea. CTpoeHne aToMOB.
Xumnyeckasi cBs3b. OKHCJIUTENbHO-BOCCTAHOBUTENbHbIE PeaKIMU

HCpBHC IIOIIBITKH Knaccnquaupm XUMHUYECKHX dJieMeHTOB. [loHsiTHE O rpynmax CXOAHBIX J3JIEMEHTOB (HICJ'IO‘{HBIC u
IICTIOYHO3EMENFHBIC METaJUIbl, TaJOrCHbI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpBIC 00pa3yroT aM(OTEepHBIC OKCUIBI U
TUAPOKCUBI.

Ilepuonuueckuit 3axon. Ilepuomuueckass cucrema xumudeckux snemeHtoB J. M. MenneneeBa. KopoTkonepuoanas u
JumHHONIeproaHas Gopmel [lepuoandeckoit cuctembl xumuueckux areMeHToB J[. M. Menneneea. [leproabl u TpymImsL.
OuU3nUeCcKUil CMBICI MOPAIKOBOTO HOMEPa, HOMEPOB NEPHO/Ia U TPYIIILI DJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpOEHUE DIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20
xuMuueckux siemeHToB Ilepuoanueckoit cucremsl . 1I. MenaeneeBa. XapakTepucTHKa XMUMHAYECKOTO 3JIEMEHTA IO €ro
nosnoxxenuro B [lepuonnueckoii cucreme Jl. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajlyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMISCKAX W HEMETAIUTMYECKUX CBOUCTB II0
rpynmnam 1 nepuojam.

3uragenne Ilepuomaaeckoro 3akoHa u [lepnoandeckoif CHCTEMBI XUMHYECKHIX DJIEMEHTOB [UTS Pa3BUTHA HAYKH U MPAKTHKU.
J. Y. MenneneeB — yuy€HBIN U Tpa)IaHUH.

Xumnueckast cBa3b. KoBaneHTHas (HOISIpHAst U HEMOJSIPHAs) CBsI3b. DJIEKTPOOTPHUIATEIBHOCT XUMHUYECKHX 3JEMEHTOB.
HonHas cBs3b.

Crenenp okxucieHuss. OKHCIUTEILHO--BOCCTAHOBUTEILHEIE peaKkuuu. Hpoueccm OKHCJICHUSA MW BOCCTAHOBJICHHA.
OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

H3ydeHre O0pa3loB BEIISCTB METAJUIOB W HEMETAJUIOB, B3aWMOJCHCTBHE THAPOKCHIA LUHKA C PACTBOPAaMHU KHCIOT U
IIeTIoYeH, TMPOBEACHUE OMBITOB, WJUTIOCTPUPYIOMIAX TNPUMEPHl OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX peaknuil (TopeHwme,
peaxIyu pa3NoKEHHS, COCTUHCHIS).

Mesicnpeomemmnuie ceasu

Peanmzanus MeXIpeIMETHBIX CBA3eH MPU M3YYCHUH XUMHUH B 8 KIIACCE OCYIIECTBIIACTCS Yepe3 MCIOIb30BaHNE KaK OOIIIX
€CTECTBEHHO--HAayUHbIX MOHATHH, TaK U MOHITHH, SBISIOIIUXCS CUCTEMHBIMM ISl OTHENIbHBIX MPEIMETOB €CTECTBEHHO--
HAy4YHOTO IMKJIA.

OO011e eCTeCTBCHHO--HAYYHbIC MOHATHS: HAYYHbIH ()aKT, TMIIOTE3a, TCOPHS, 3aKOH, aHaaM3, CHHTE3, Kiaccupuramusi,
MIEPUOINYHOCTh, HAOMIOICHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, H3MEPEHUE, MOJIEINb, SIBICHHUE.

dusuka: Marepus, aroMm, OJJICKTPOH, IIPOTOH, HeﬁTpOH, HWOH, HYKJIWA, HW30TOIIbI, pPaJUOAKTUBHOCTH, MOJICKYJIA,
QNIEKTPUYUECKHUN 3apsi]i, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ra3, (pU3NYECKUe BEIHMYUHBI, SMHUIIBI
HM3MEPEeHus, KOCMOC, IJIaHeTHI, 3B&3/161, ComHIIe.

Buonorus: gportocuntes, npixanue, buocdepa.

T'eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE MTOPOJIBL, TIOJIE3HBIC HCKOTIAEMbIe, TOTLUTUBO, BOJHBIC PECYPCHIL.

9 KJIACC

BeurecTBO U XMMHYeECKasl peaKuHs



Ilepuonnueckuit 3akoH. Ilepuoandeckas cuctema xumudeckux snaemeHtoB J[. 1. Menneneea. CtpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalusl, KAJIbIUI U UX COEIUHEHUN
B COOTBETCTBHUH C MOJI0KEHUEM 31eMEHTOB B [leproandeckoil cucteMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BEIecTBa: BUABI XUMHUECKOW CBSI3U. THNBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
TUMA KPUCTAJUINYECKOHN PeIETKU U BUAA XUMUYECKOI CBA3H.

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMUYECKHE CBOICTBA BEIECTB, OTHOCSAIIMXCS K
Pa3INYHBIM KJIaccaM HEOPTaHMYECKUX COSANHEHNUH, TEHETHYECKAast CBsI3b HEOPTaHWIECKUX BEIIECTB.

Knaccudrkanus XUMHYECKHX peaknui 10 pa3iIWYHBIM MNpPH3HAKaM (1O YHCIy M COCTaBy yYacTBYIOIIMX B PEAKIUH
BEILECTB, 110 TEIUIOBOMY 3((eKTy, Mo M3MEHEHHMIO CTENEHEH OKUCIICHHS XHMHYECKHX 3JIEMEHTOB, 110 00paTHMOCTH, IO
YYacTHUIO KaTanu3aTropa). DK30- U SJHIOTEPMUIECKUE PEAKINH, TEPMOXUMHUYECKHE YPAaBHEHUSL.

[TonsTHE 0 cKOpOCTH XUMHUIECKOH peakuuu. [TonsaTHe 00 0OpAaTUMBIX M HEOOPATUMBIX XMMHUECKUX peaknusx. [onsTue o
TOMOTEHHBIX U IeTeporeHHbIX peakuusx. [lonarue o katanuse. [loHsTHE 0 XMMUYECKOM paBHOBecHU. DAKTOPBI, BIUSIOMINE
Ha CKOPOCTbh XMMHUYECKOH peakIiy U MOJI0KEHHE XMMUIECKOI'0 PaBHOBECHS.

OKHUCIIUTENTPHO-BOCCTAHOBUTENBHBIE PEAKIMU, JJIEKTPOHHBIN 0OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTENIBHOW —pEaKIH.
CocraBiieHHEe YpaBHEHHUI OKHCINTEIbHO--BOCCTAHOBUTENILHBIX PEAKIMi ¢ MCMOJIb30BaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopus NIEKTPOIUTHUECKON TUCCONMAIINH. DISKTPOIUTHI H HEANIEKTPOIUThl. KaTHoHbI, aHHOHBL. MexaHu3M TUCCOIHallny
BEIIIECTB C Pa3INYHBIMH BUAAMH XUMUUECKOH cBA3U. CteneHs nuccoranyu. CHIbHBIC U CIa0bIe 3JIEKTPOIUTEI.

Peakunu noHHoro oomena. Y ciioBHsl NPOTEKaHMS PeaKIMii HOHHOTO 0OMEHa, TIOJIHBIE ¥ COKpAIIEHHBIC HOHHBIE yPaBHEHHS
peakmmii. CBoiicTBa KHCIIOT, OCHOBAaHMH M COJEH B CBETE MPEACTABICHUA 00 JIIEKTPONUTHYSCKOW IHCCOIIHAITIH.
KauecTBeHHble peakiuy Ha HOHBL. [loHATHE O rHApPOIH3E COEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C MOAEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMETAILIOB (TpaduTa u
anMasa), CJIOKHBIX BEIIECTB (XJIOpHIAa HATpHs), MCCIENOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakIud OT
BO3ZCUCTBUS PA3IMYHBIX (DAaKTOPOB, HCCIEAOBAHHE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIlecca AWCCOLUAINH
KHCJIOT, IIeJIoueil M coied (BO3MOXKHO HCIIONIb30BAaHHE BHJICO MAaTEPHANIOB), MPOBEACHUE OIBITOB, HILTIOCTPHPYIOLINX
MIPU3HAKA MPOTEKAHUS PEaKluii MOHHOTrO oOMeHa (0Opa3oBaHHE OCalKa, BBIACICHHE Ta3a, 00pa3oBaHHWE BOJBI), OMBITOB,
WILTIOCTPUPYIOIUX MIPUMEPHI OKHCIUTENbHO-BOCCTAHOBUTENIFHBIX PEAKIMH (TOpEHUE, PEaKINN Pa3NIOKECHHS, COSAHHEHHS),
pacro3HaBaHWE HEOPTAaHWYECKUX BEIIECTB C MOMOIIBIO0 KAaUYEeCTBEHHBIX PEAKIMHA Ha MOHBI, PEIICHHE 3KCIIePHIMEHTATBHBIX
3ajau.

HemeTanabl M X cOeIMHEHUS

OOmast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEeHH OkucieHus. CTpoeHue u
¢u3nyecKkne CBOMCTBA MPOCTBHIX BEUIECTB — rajJloreHOB. XMMHWYECKHE CBOICTBa Ha IpHMepe XJopa (B3amMojeicTBHE c
MeTallaMi, HeMeTajulaMM, Iienodamu). XiopoBopopon. CoinsiHas KHCIOTa, XWMHYECKHE CBOWCTBA, IIOJIydYCHHE,
npuMeHeHue. JleicTBUe XJiopa U XJIOPOBOJAOPOJA Ha OpPraHU3M uesloBeka. BaxkHeilmmue Xnopuabl U MX HaxOXJIEHHE B
HPUPOJIE.

Ob6mrast xapakrepucTika 3JeMeHTOB VIA-rpynmel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTETIEHH OKHCIICHUS.
Crpoenne u (U3MUECKHE CBOWCTBA MPOCTHIX BEIMIECTB — KHUCIOPOJA M CEpPhl. AJIOTPOIHBIE MOAM(HUKAINU KHUCIOPOAA H
cepsl. XUMHYECKUE CBOWCTBa cepbl. CepoBOIOpPO, CTpOoeHHE, (pru3nueckne M XUMHUYECKHe CBOHCTBA. OKCHIBI CEphl Kak
MPEACTABUTENHN KHUCIOTHBIX OKCHIOB. CepHas KHCIoTa, (PU3NIEeCKHEe W XMMHUYECKHE CBOMCTBA (0OIMME KakK MPEICTaBUTEIS
KJacca KHCIIOT M crhenuduieckue). XUMHIESCKAE PEAKIUH, JISKAIIHE B OCHOBE IPOMBIIUICHHOTO CIIOcO0a IMOIydIeHHS
cepHOil kucyotel. [IpumeneHue cepHoil KUcHOTHL. CONM CEpHOI KHCIIOTHI, KayeCTBEHHas peaklus Ha CyibdaT-uoH.
Haxoxzaenue cepel U €€ COCAUHEHUN B IPUPOJE. XUMHUUECKOE 3arpsA3HEHUE OKPYXkKAOLIEH Cpelbl COCAMHEHUSIMU CEPbI
(KMCIIOTHBIE IO/, 3arpsI3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €r0 MPeJ0TBPAILEHNUS.

OOmiast xapakTepucTuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTENEHHW OKHCICHUS.
A3oT, pacnpocTpaHeHHe B Npupoje, (pU3MYeckue W XMMHUYecKhe cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
¢dm3nYecKne 1 XMMHUYECKHUE CBOMCTBA, NMOIy4YeHHEe U npuMeHeHue. Coan aMMOHHMS, UX (PU3NYECKHE N XUMHIECKUE CBOMCTBA,
npuMmeHeHne. KadecTBeHHas peakuusi HA MOHBI aMMOHUS. A30THas KHCIOTa, €€ TOJydeHue, QU3HIECKUe U XUMHUYECKHUE
cBolcTBa (00IIME Kak MpEACTaBHTENs Kilacca KHCIOT M cnenududeckne). Vcmons3oBaHne HUTPATOB M COJEH aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX YZOOpeHHH. XMMHUYEcKoe 3arpsi3sHEHHE OKpY’Karolled Cpeabl COeITMHEHHSMH a30Ta (KHUCIIOTHbIC
JIOXKIY, 3arpsi3HEHHE BO37yXa, MOYBBI M BojoéMOB). Pocdop, amtorponusie Momudukamuu dochopa, (usnueckue n
xummdeckue cBoiictBa. Oxcun ¢pochopa (V) u dochopHas kucinoTa, GU3NIECKHE U XUMHUECKUE CBOMCTBA, MOIYyYCHHUE.
Hcnonb3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX yI00pEHUIA.

Ob6miast xapakTepucTuka 3JeMeHTOB [VA-rpynmbsl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTETIEHH OKHUCICHHS.
Yrnepoa, aJuloTponHble MOAM(UKAIINY, PACIPOCTPaHEHUE B NMPHUPOAE, (HU3MYECKUEe U XMMHUUYECKHE CBOWCTBA. ANCOpOLHs.
KpyroBopot yrnepona B npupoge. Okcuabl yriaepoaa, ux (U3HMYECKHe W XMMHUYECKHE CBOMCTBA, NEHCTBHE Ha JKUBBIC
OpTaHM3MBI, MOJy4YeHHE W IpHUMEHEHHE. DKOJIOTHYECKHE MPOoONeMBl, CBA3aHHBIE ¢ okcuuoM yriepoma (IV), rumoresa
I7I00IBHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIA 3(dekt. YrompHas kuciaota U e€ comu, UX (QU3MUECKHe M XMUMUYECKHe
CBOHCTBa, MOJy4YeHHe M NpuMeHeHHe. KadecTBeHHas peakius Ha KapOOHaT-WOHHL Vcrosib3oBaHue kapOOHATOB B OBITY,
MEAUILUHE, NPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBAaX KaK O COCAMHEHUSX yriepona (MeTaH, 3TaH, 3THICH, alleTHJICH,
9TaHOJ, TIMLEPHUH, YKCyCcHast KUCIoTa). [IpupoiHble HCTOYHUKH YTIIEBOJOPOIOB (Yrob, IPUPOAHBIN ra3, HETh), MPOITYKTHI



uX nepepaboTku (OCH3WMH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKH BaXKHBIX BEIICCTBAX: KUPAX,
Oenkax, yIJeBOJaX — W WX POJHM B JKU3HU YEIOBEKa. MarepualibHOE EJMHCTBO OPraHMYECKHMX U HEOPraHMYCCKHX
COeIMHEHUH.

KpewmHuuii, ero puznyeckre 1 XUMHUECKUE CBOICTBA, MOTydeHHe U npuMeHenue. CoeiuHeHns KpeMHus B ipupoe. Oomime
npencraBneHus o0 okcuae kpemuus (IV) um kpemuueBod kucimore. CWIMKAThl, WX HCIOJb30BaHHE B OBITY, B
MIPOMBIIIICHHOCTH. Ba)kHEHIIne CTPOUTENbHBIE MaTepHalIbl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, xene300eToH. [IpobiemMsr
0€30MacHOT0 UCTIOIH30BAHUS CTPOUTEIHHBIX MAaTEPHAJIOB B IOBCEIHEBHON YKHU3HH.

Xumuuecxkuit 3kcnepumenm:

H3ydeHne o0pa3IOB HEOPTaHWYECKHUX BEUIECTB, CBOWCTB COJISTHOM KHCIIOTHI, TPOBEICHHWE KAaYeCTBEHHBIX PEaKIHH Ha
XJIOpU/I-MOHBI M HaOJIOJeHHE MPU3HAKOB WX MPOTEKAaHWS, OMBITHI, OTpakaromue (u3udeckre M XHMHYECKHEe CBOICTBa
TaJIOTEHOB W WX COCIWHEHWH (BO3MOXKHO WCIIONB30BaHHUE BHIICOMATEPHANIOB), O3HAKOMIJICHHE C 00pa3laMH XJIOPHIOB
(rayoreHUI0B), O3HAKOMJICHHE C OOpasiamu cephl U €€ COCIUHECHUSAMH (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
HalOM0IeHre mpolecca o0yriauBaHus caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI, U3YYEHHE XUMUYECKUX
CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEIACHNE KAYECTBEHHON peakiuu Ha cyib(haT-uoH 1 HaOJII0ICHHUE MTPU3HAKA €€
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DPU3MYECKMMHU CBOMCTBaMHU a30Ta, (ocopa u uUX coeAuHCHHU (BO3MOXKHO HCIIOJIH30BAHHE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THHIX U (POCHOPHBIX YIAOOpEHHMIA, MOTyYeHHEe, COOUpaHUe, paclo3HABAHUE W H3YUYCHUC
CBOWCTB amMMHuaka, MPOBEJCHUE KAa4eCTBEHHBIX pEaKUMii Ha HMOH aMMOHHMS W (Qocdar-MOH M H3yueHHE NPH3HAKOB HX
MPOTCKAHUS, B3aUMOJCHCTBHE KOHICHTPUPOBAHHOM a30THOH KHCIOTHI C MeOpl0  (BO3MOXKHO  HCIIONB30BaHHE
BHZCOMATEPHAJIOB), W3yUeHHE MOJCNeH KPHCTAIUIMYSCKUX pEemETOK anMasa, rpadura, (yiuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBEIM YIIIEM W YCTPOWCTBOM IIPOTHBOTa3a, IONydeHHE,
coOupaHue, pacrio3HABaHWE M WU3yYCHHE CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJICHUE KAaYCCTBEHHBIX PEaKIWi Ha KapOOHAT W
CHWIMKAT-UOHBl W HM3yYEHUE NPU3HAKOB WX NPOTEKAHHs, O3HAKOMJICHHE C NPOAYKLUHMEHW CHUIMKATHONW HPOMBILUIEHHOCTH,
PEUICHUEC DKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEMEC «BaxkHele HeMeTaJUIbI U UX COCAUHCHU A .

MeTanibl M UX COeIMHEHUS

061ua51 XapaKTCpUCTUKa XUMHUYCCKUX JJIEMCHTOB — MCTAJIJIOB Ha OCHOBAHUM HX IIOJIOKCHUSA B HepHOHquCKOﬁ CHUCTEME
xumudeckux oanementoB JI. WM. MenneneeBa u cTpoeHust atromMoB. CTpoeHHe MeTauioB. MeTamandeckas CBS3b H
MeTaJTHIecKast KpuCcTauIndecKkas permeérka. DIEKTPOXUMUIESCKIN Psii HaNpsDKEHUH MeTauioB. Pu3ndeckne U XUMHUYECKHe
cBoicTBa MeTauioB. OOIIMe CrocoObl MOMyUeHUsT MeTAJUIOB. [IOHATHE O KOPPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CiiaBsl (CTaib, 9yTyH, JIOPATIOMUHIA, OPOH3a) M UX PUMCHECHHUE B OBITY W TIPOMBIIIICHHOCTH.

[Menouynsie MeTamibl: nojoxxkeHue B [lepuoguueckoit cucteme xumuyeckux snemeHToB J. M. MenneneeBa, cTpoeHue Ux
aTOMOB, HaxXOXJeHHE B mpupoge. Pusmdeckue W XUMHUYECKHE CBOWCTBA (Ha mpumepe Hatpus W Kamus). OKCHIBI H
TUAPOKCUABI HATPUS U Kanud. [[piMeHeHre MeT0uHbIX METAJUIOB U UX COeIMHEHUH.

[[lenoyHO3eMeNbHBIE METAJIBI MATHUN U KaJlblMii: ojoxkeHue B [lepuoanueckoit cucteme xumMuueckux snementon [. U.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaxoXkJeHue B mpupoje. Pu3nueckue U XMMUYECKHE CBOWCTBA MAarHusl M KaJbIIMs.
Baxxneiimme coeqrmHEHNS KalbIHsl (OKCHI, THIPOKCH, COH). JKECTKOCTH BOABI M CLIOCOOBI €€ yCTpaHEeHHsI.

Amomunuii: nonoxenue B llepuoamueckoit cucreme xumuyeckux sneMmentoB JI. M. MenpeneeBa, cTpoeHHe aroma,
HaxoXxJeHne B npuponae. Oruzndeckne 1 XUMHUUECKHE CBOMCTBA almfOMHUHUSA. AM(OTEpHBIE CBOIMCTBAa OKCHIA W THIPOKCHAA
AJFOMUHUSL.

Kenezo: monoxenue B Ilepuonmueckoil cucreme xumudeckux siemeHtoB JI. WM. MennpeneeBa, cTpoeHue artoma,
HaXOXXJeHHE B npupoje. Ou3ndeckre n XUMHYECKIE cBOicTBa keme3a. OKCHAbL, THAPOKcHIb! U coiu xxenesa (1) u xxemesa
(III), ux coctaB, CBONCTBA U MOTy4YEHHE.

Xumuueckuit Ixcnepumenm:

03HAKOMJICHHE C 00pa3l[aMh METAJUIOB M CIUIABOB, MX (U3MYECKUMH CBOMCTBAMH, M3YYCHHE PE3yJbTATOB KOPPO3UHU
METaJUIOB (BO3MOXKHO KCIIOJIb30BAHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJbIMs M HATPUSA C
BO/I0H (BO3MOJKHO HCIIOJIb30BaHKE BHUJEOMATEPHAJIOB), HCCIEIOBaHUE CBOICTB JKECTKON BOMBI, Ipoliecca TOPEHHs Keje3a B
KHcJIopoae (BO3MOXKHO FHCIIONB30BAHKE BHACOMATEPHAIOB), MPHU3HAKOB MPOTEKAHWS KadeCTBEHHBIX PEAKIWN Ha HOHEL:
MarHus, KaubIus, amoMuHus, mwHka, skene3a (II) m xemesa (III), memm (II), HaOnromeHWEe W OIMMCAHWE TIPOIECCOB
OKpAIIMBaHUs ITNIAMCHH HOHAMHU HATPHS, KalUs W KaJTbIHs (BO3MOXKHO HCIOJIB30BaHUE BHIICOMATEPHANIOB), UCCIICIOBAHHE
aM(pOTEpHBIX CBOHCTB THIPOKCHIA ATOMUHHS W THAPOKCHIAA [WHKA, PEIICHHE JKCIICPHUMEHTANBHBIX 33aJad 10 TeMe
«BaxHeille MeTaIbl ¥ UX COCTUHEHUS.

XuMuA ¥ OKpy:KaloLas cpeaa

BemecTBa u MaTepuanbsl B TOBCEIHEBHOM XKU3HU YeIOBeKa. be3omacHoe MCMoMb30BaHUE BEMIECTB M XUMHUECKHUX PeaKiuid
B 6I>ITy. HepBaﬂ TIOMOIIB NP XUMHUYECCKUX OKOTaX U OTpaBJICHUIAX.

XUMHUECKOe 3arps3HEeHHe OKpYXKarolle cpens! (TpeaeibHas JOMyCTHMas KOHIEHTpalus BemecTs, aainee — [1/1K). Poms
XUMHU B PCHICHUN DKOJIOT'HYCCKUX HpO6HeM.

Xumuueckuit Ixcnepumenm:

n3ydeHue o0pa3oB MaTepruayioB (CTEKIIO, CIIJIAaBBI METAJIOB, MIOJIMMEPHBIE MaTepHaJbl).

Mesicnpeomemmnuie ceasu

Peanmzanus MeXIPeIMETHBIX CBS3€H MPU U3YYCHUH XHUMHUH B 9 KIIacce OCYIIECTBIIACTCS Yepe3 MCIOIb30BaHUE KaK OOIIIX
€CTECTBEHHO-HAYYHBIX TMOHSITHM, TaK U MOHITHUH, SBISIOMIMXCS CUCTEMHBIMU IJSl OTAEIbHBIX MPEIMETOB €CTECTBEHHO--
HAy4HOTO IUKIIA.



OO1mmune ecTecTBEHHO-HAY4YHbIC MOHATHS: HAay4YHBIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs, aHaNIW3, CHUHTE3, Kiaccu(pHUKanus,
NepUOANYHOCTh, HAOJIOJCHHE, DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHHE, MOJENb, SIBIEHHE, NapHHUKOBBIH 3ddekT,
TEXHOJIOTHUSI, MaTepUaIbl.

®duznka: Marepusi, aToMm, O3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJI, H30TOINbI, pPaJHOaKTUBHOCTb, MOJIEKYJIa,
NIEKTPUUECKUN 3apsll, POBOJHUKH, TTOJYIIPOBOAHUKH, ITUIJIEKTPHUKH, (POTORIEMEHT, BEIIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIUTMYECKAs! PEIIETKA, CILIABbI, (GU3MIECKHE BEIMIUHbI, CANHULIE]
U3MEpEeHHs, KOCMHYECKOe IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CoHIIe.

Buonorus: ¢orocunTes, npIxanue, 6mMocdepa, SKOcHUcTeMa, MAUHEPAIbHBIC YI0OPEHHU, MUKPOAJIEMEHTHI, MAaKPOIIIEMEHTEI,
MHUTATENIbHBIC BEIECTBA.

I'eorpadust: atmocdepa, runpochepa, MUHEpaIIbl, TOPHBIE IIOPOAEL, TOJIE3HBIC HCKOTIaeMble, TOILINBO, BOJIHBIE PECYPCHI.

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMTPOI'PAMMBI 11O XMMHWHN HA YPOBHE OCHOBHOTI' O
OBHIEI'O OBPA30BAHMUSA

JINYHOCTHBIE PE3YJIbTATHI

JImyHOCTHBIC pe3yIbTaThl OCBOCHUS IPOTPaMMBbI OCHOBHOT'O O0IIEr0 00pa30BaHUs JOCTHTAIOTCS B XO€ 00yUCHHsI XUMHUU B
CANHCTBC yqe6H0171 M BOCIIUTATEIbHOU ACATCIIBHOCTH B COOTBETCTBHUU C TPpAJUITUMOHHBIMU pOCCHﬁCKHMH COIUOKYJIbTYPHBIMU
U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMH B OOIIECTBE IIPAaBWJIAMH M HOpPMaMH IOBEJICHHS M CIIOCOOCTBYIOT
IIpoleccaM caMOIO3HaHMUS, CAMOPA3BUTHUS M COLMAIN3AIIMN 00y JatOIIUXCSl.

JInqHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCSl PYKOBOJICTBOBATHCS CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX
OpPHEHTALMH U paclInpeHHe OIbITa AeITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMSA:

ICHHOCTHOI'0 OTHOHMICHHA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY W HAY4YHOMY HACJICIAWIO, ITOHUMaHHA
3HAUCHHs] XMMHYECKOIl HAayKH B KM3HU COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIaNeTh JOCTOBEpPHOW MH(oOpManuei o
TIEPEAOBBIX NJOCTHKCHUAX U OTKPBITUAX MHpOBOﬁ M OTCUCCTBCHHOM XUMHWH, 3aUHTCPECCOBAHHOCTU B HAYYHBIX 3HAHHAX 00
YCTPOHCTBE MHpa U O0IIECTBa;

2) rpaskAaHCKOr0 BOCTIMTAHUS

MMPEACTABJICHUA O COOHAJIBHBIX HOpMax W IpaBUiaX MEXKINYHOCTHBIX OTHOIIICHUI B KOJIJICKTHUBEC, KOMMyHHKaTHBHOﬁ
KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-HMCCIICIOBATENBCKOM, TBOPYECKOW M IPYrHMX BHAAX AEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JESTEIHLHOCTH MPH BHIITOJHEHHN Y4eOHbIX, T03HABATEIBHBIX 3a/1a4, BBIITOJTHEHUH
XMUMHUYECKHX DKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOIIOHHMAHWIO W B3aUMOINOMOLIM B
nporecce 3Toi y4eOHOH AesTeTbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE M TIOCTYNKU CBOMX TOBAPHIICH C IMO3HLIUH
HPaBCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHHS HOCIIEICTBUI MTOCTYITKOB;

3) HeHHOCTH HAYYHOT 0 IO3HAHMS:

MHPOBO33PEHUECKHE MPEACTABICHUS O BEHIECTBE M XUMHUIECKOW PEAKIUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M COCTABIIAIOIINE OCHOBY MAJSI MOHMMAaHHS CYIIHOCTH HAy4YHOW KapTWHBI MHpa, MPEICTaBICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOBI, B3AUMOCBS35IX YEJIOBEKA C IPUPOJHOM CPeoii, O ponu XUMHHU B TIO3HAHUH
3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIFHBIE MOTHBBI, HAIPaBICHHBIC HA IONYyYCHHWE HOBBIX 3HAHWU 1O XUMHH, HEOOXOAWMMSBIE UIT OOBSCHEHHS
HaOMIOAEMBIX TIPOIECCOB W SIBICHWH, MO3HABATEIbHOW, MH()OPMALMOHHOM M UHTATENbCKOW KyJIbTYyphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJILHOM pPabOThl C Y4EeOHBIMH TEKCTaMH, CIIPaBOYHOH JIHMTEpaTypod, JOCTYIHBIMH TEXHHYECKUMH
cpencTBaMu HH()OPMAIMOHHBIX TEXHOJIOTHIA,

MHTEpec K O0YYEeHUIO M MO3HAHHIO, JF0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOEKTHOM U
HCCIIeIOBATENICKON AEATEIBHOCTH, K 0CO3HAHHOMY BBIOOPY HaNpaBJIEHHOCTH U YPOBHS 00y4eHUs B JalbHEHIEM;

4) ¢popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIECHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO, YCTAaHOBKH Ha 3JIOPOBBIH 00pa3 *KH3HH,
OCO3HAHHE TMOCIEACTBHMA W HENPUATHE BPEAHBIX IPHUBBIYECK (YIMOTPEOJIECHUS alKOroys, HAapKOTHKOB, KypeHHS),
HEOOXOANMOCTH COOIOJCHHMS MPaBUJI OE30MaCHOCTH MPH OOpAIIEHNH C XMMHYECKHMH BEIECTBAMH B OBITY M pealbHOM
KU3HHY,

5) Tpya0oBOro BOCHIMTAHMA:

MHTEpPEC K MPaKTHIECKOMY M3Y4EHHIO MPpodeccHii U TpyJa pa3IndHOTo pojia, YBaKEHHE K TPYIY U Pe3ysibTaTaM TPYyIOBOH
ACATCIIBHOCTHU, B TOM YHUCJIE HA OCHOBE IMPUMEHCHUA NIPEAMECTHBIX 3HAHUM T10 XUMHH, OCO3HAHHBIN BI)I60p HHI[HBPII[yaHI;HOfI
TPACKTOPUN TPOJODKCHHUS 00pa3oBaHUs C yUYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCIenHO# NpodhecCHOHABHO AeSTEIbHOCTH M Pa3BUTUSI HEOOXOIMMBIX YMEHHUI, TOTOBHOCTD
alanTUPOBAaThCs B PO ECCHOHANTBHOI cpee;

6) IKOJIOTHYECKOr0 BOCTIMTAHUS:

SKOJIOTHYECKH Ie1ecoobpa3Hoe OTHOIIEHWE K NPUPOAE KaK MCTOYHHKY JKM3HHM Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHHMA,
MOHMMaHHE [IEHHOCTH 3JJ0POBOTO M 0e30IacHOro 00pasa »KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3HYECKOMY
U TICUXUYECKOMY 37I0pOBbIO, OCO3HAHUE LIEHHOCTH COOJII0ICHHS IIPaBHJI O€3011acCHOT0 TIOBEJICHUS TIPH paboTe C BELIECTBAMH,
a TaKKe B CUTyalUsIX, yIrpOKaIOIUX 30POBbIO M KHU3HU JIIO/IEH;



CIIOCOOHOCTH NPHUMEHATh 3HAHUS, TOJIydaeMble NPU M3YUYEHHHM XMMUH, JUIl PELICHUs 3a/1ad, CBS3AHHBIX C OKPY’KaroILEH
NPUPOJIHOI CpeloH, Uil TOBBILIEHUS YPOBHS OKOJIOTHYECKOH KyJIbTYyphl, OCO3HaHHs TJIOOAILHOTO —XapakTepa
9KOJIOTUYECKUX MpOoOJIeM M IyTeH HX pElIeHUs] IOCPEJICTBOM METOJOB XHMHH, 3KOJIOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B IIO3HABATEIbHON, KOMMYHUKAaTUBHON U COLIUANBHON MPAKTUKE.

METANIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX PE3YJIBTATOB BBIICHAIOT 3HAYMMBIE IS (OPMUPOBAHHMS MHPOBO33PEHMS OOICHAYYHBIC
MOHATHSA (3aKOH, TEOPHs, IPUHIINI, TUIIOTE3a, (aKT, CHCTEMA, IPOLIECC, IKCIIEPUMEHT M APYTO€.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HaYYHBIX YYEOHBIX IPEAMETaX W MO3BOJIIIOT HAa OCHOBE 3HAHMH W3 JTUX MpPEAMETOB (hOpMHpPOBATH
NPEACTABICHUE O IIEJOCTHOW HAy4YHOW KapTHMHE MHpa, W YyHUBEpCAIbHbIC YydeOHbIE IeHCTBHSA (IIO3HABAaTENbHBIC,
KOMMYHUKAaTHBHBIE, PETYJSATUBHBIE), KOTOpBIE OOecrneunBaoT (HOpMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YIEOHOH AEATEILHOCTH.

ITo3naBaTenbHBIC YHHBePCATbHBIE y4eOHbIe AelicTBUSA

ba3oBble 1ornueckue 1eHCTBUS:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOT'O MBIIUICHHSI TPH OCBOSHHH 3HAHUI: paCKpPhIBATh CMBICT XUMHUYECKUX ITOHSATHH
(BBLAETATH MX XapakTepHbIE NMPU3HAKH, YCTAaHABIMBATH B3aHMMOCBS3b C APYTUMH MOHSTHUAMH), UCIOIB30BATh MOHATHUS AJISL
0OBSCHEHUS OTIENBHBIX (PAKTOB U SIBIICHUH, BEIOMpPATh OCHOBAHHS ¥ KPUTEPHH VIS KI1aCCH(DUKAIIMM XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKINi, yCTAaHABIMBATh IPUIMHHO-CIIEJICTBEHHBIE CBSI3M MEXAY O00BEKTaMH HM3y4EHHs, CTPOHUThH JOTHYECKHE
paccyxneHns (MHIyKTUBHbIC, IeAyKTUBHBIC, 110 aHAJIIOTHH), J€1aTh BEIBOABI U 3aKIIOUCHHS;

yMEHHE TPUMEHSTHh B MPOLECCEe MO3HAHMS MOHATHS (IIPEIMETHBIE M METalpeIMETHbBIE), CHMBOJNYECKHE (3HAKOBBIE)
MOJIETIM, HWCIIOJIb3yeMble B XHMHHM, IPEOOpa3oBBIBAThH IIMPOKO INPHMEHSIEMbIE B XHMHHM MOJENbHBIE IPEACTaBICHUS —
XMMHUYECKHH 3HAK (CHMBOJI 3JIEMEHTa), XUMUYecKast GopMyJia M ypaBHEHHE XUMHUYECKOH peakIny — MpH peIieHUH y4eOHo-
MO3HABATENBHBIX 337134, C Y4ETOM 3TUX MOJENBHBIX NIPEICTABICHUH BBIABIATh U XapaKTEPU30BaTh CYILECTBEHHbIE IPU3HAKH
H3yYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XUMHYECKUX PEaKIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHHHO-
CJIEZICTBEHHBIC CBSI3U M MIPOTHBOPEUHS B U3y4aeMbIX IpoIreccax U sSBICHUSIX.

Ba3oBble nccneaoBaTeIbcKue 1eHCTBHSA:

YMEHHE HCIIOJIb30BaTh IOCTABICHHBIE BOIPOCH B KauyeCTBE MHCTPYMEHTA IO3HAHHA, a TaKkKe B Ka4eCTBE OCHOBBI IS
(hopMHUPOBAHNS TUIOTE3HI IO MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

nproOpeTeHre ONbITa 10 INITAHNPOBAHUIO, OPTAaHU3AINH U IPOBEICHUIO YUCHHIECKUX IKCIIEPIMEHTOB, YMEHNE HaOII01aTh
32 XOJOM IIpollecca, CaMOCTOSTEIBHO IIPOrHO3MPOBATh €ro pe3yibraT, (HopMynupoBaTh OOOOIIEHHS W BBIBOJBI IO
pe3ysbTaTtaM MpOBEJEHHOTO ONBITA, UCCIIEIOBAHHS, COCTABIISATH OTUET O MPOJICIAHHON padoTe.

Pabora c undopmanueii:

yMeHHe BBIOMpaTh, aHAJIM3MPOBATh M HMHTEPIPETHPOBATh MH(OPMALMIO DPA3IMYHBIX BUIOB M (OPM IpeIcTaBlICHUS,
NOJTy4aeMyo U3 Pa3HbIX UCTOYHMKOB (HAay4YHO-IOIYJISIpHAS JINTEpPATypa XMMHUYECKOTO COJIEPIKaHMs, CIPAaBOYHBIE I10COOUS,
pecypcbl IHTepHEeTa), KpUTHYECKH OLIEHNBATh NPOTUBOPEUHBYIO U HEJIOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHE NPUMEHATh Pa3INIHbIE METOIBI M 3alpOChl MPU MOWCKE M 0TOOpe MH(pOpMAIMU M COOTBETCTBYIOUIMX AAHHBIX,
HEOOXOAMMBIX VISl BBITOTHEHUs YI€OHBIX M MO3HABATEIbHBIX 33/1a4 ONPENSIIEHHOTO THIA, TPHOOPETEHNE OIBITA B 00IaCTH
UCTIONB30BaHNA HMH(OPMAMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJIOTHH, OBIAJCHHE KyJNbTYpOil aKTHBHOTO HCIOJB30BAHUS
Pa3INYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOMpAaTh ONTUMAIbHYIO (OpPMy MpEACTaBICHUS wuHpOpManuu u
WITIOCTPUPOBATh pENIaeMble 3aJadll HECIOXKHBIMH CXE€MaMH, IHarpaMMaMHd, OpyruMu Qopmamu TpaduKd U WX
KOMOHHALIUSIMM,;

yYMEHHE HCIIOJb30BaTh M aHAIM3UPOBaTh B Ipoliecce Y4eOHOW M HCCIeNIOBaTeNbCKOM NeaTeIbHOCTH HH(POPMAILMIO O
BIIMSIHUU IIPOMBIIUIEHHOCTH, CEJIbCKOTO X03SIMCTBA U TPAHCIIOPTa HAa COCTOSHUE OKPYKaIoIIe MPUPOIHOM Cpebl.

KoMMyHUKAaTHBHBIEC YHHBepcadbHbIe yueOHbIe IeiicTBHS:

YMEHHUS 33J]aBaTh BONPOCHI (B X0/ie Auaiora U (M) AUCKYCCHM) 110 CYIIECTBY 00CYy»kKIaeMoi TeMbl, GopMyIMpoBaTh CBOM
IIPEUI0KEHUS] OTHOCUTENBHO BBITIOTHEHUS NPeII0KESHHON 3aauy;

YMEHHUS NPEACTABIATh MOIyYEHHbIE PE3YIbTAaThl TO3HABATENBHON NEATEILHOCTH B YCTHBIX U MHChbMEHHBIX TEKCTAX; A€NaTh
MIPE3EHTAIMI0 PE3YIIbTAaTOB BBIOJHEHHUS XHMHUYECKOTO SKCIEepHMEHTa (JTabopaTOpHOTO OIBITA, J1a00paTOpHOH pabOTHI MO
HCCIIEJOBAaHHIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMeHHs y4eOHOTO COTPYAHNYECTBA CO CBEPCTHUKAMH B COBMECTHOH ITO3HABATEILHOM 1 HCCIIEA0BATEIILCKON IEATEIbHOCTH
IIPY pelIeHNH BO3HHUKAIOMINX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIIACOBAHMSA MO3MLMH (00CYy X aeHus1, oOOMeH
MHEHMSAMH, «MO3TOBBI€ INTYPMBD), KOOpPAMHALUS COBMECTHBIX ACHCTBHH, ONPENEICHHUE KPUTEPHEB IO OLIEHKE KayecTBa
BBITTOJIHEHHOH paboThI U ApyTHE).

PeryasTuBHBIe yHHBepcaabHbIe yueOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIIFHO OIpPENeNATh IeNH JAeATeNBHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATh, KOHTPOIUPOBATh U MpHU
HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BBIOMpaTh Hanbosee 3 dexTHBHBIE CHOCOOBI pemeHus] y4eOHbIX U
MTO3HABATENBHBIX 3a/1a4, CAMOCTOSTEIHFHO COCTABISATh WIM KOPPEKTHPOBATh IPEIOKEHHBIH aNrOpuUTM NEHCTBUI IpH
BBITTOJTHEHUH 33JaHUH ¢ YIETOM IMOJy4YeHHs HOBBIX 3HAHMH 00 M3ydaeMbIX 00BEKTaxX — BEIIECTBAX M PEaKIHUAX, OLCHUBATH
COOTBETCTBUE TIOIYYEHHOIO pe3yibTaTa 3asBICHHONM LENH, YMEHHE WCIHOIb30BaTh U AaHAIM3HPOBATH KOHTEKCTHI,
Ipe/ularaeMble B YCIOBUH 33 JaHUMH.

NPEMETHBIE PE3YJIbTATBI



B cocraBe nmpesMETHBIX PE3yNBTATOB [0 OCBOCHHUIO 0053aTENILHOTO COJEP)KaHMs, YCTAHOBJIEHHOTO NaHHOW (enepanbHOi
paboyell mNpOrpamMMoii, BBIJIEISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4yHble 3HaHMA, yYMEHHMS W CIIOCOOBI JIeHCTBHH,
cneuuduyeckne ISl NpeIMETHOH obsacTh «XUMHS», BHIBI JEATENHbHOCTH MO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYalHUsX.

K koHuy oOydenus B 8 Kiacce mpeaMeTHBIE pe3ysibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTH Y
00yJaromuxcs yMeHUH:

J PacKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX IOHATHIL: aTOM, MOJICKYJa, XUMHUYECKUH JIEMEHT, IPOCTOE BEIIECTBO,
CJIOXKHOE BELIeCTBO, CMeCh (OJHOPOAHAS U HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAs M MOJICKYJIIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas JOJS XUMHYECKOTO >JIEMEHTa B COCAMHEHHH, MOJIIPHBIH 00BEM,
OKCHIl, KHCIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPHLATEIILHOCTD, CTEIICHb OKHUCIICHUS, XUMUYECKasi peakLys, KiacCu()UKamus
peaKLMil: peakuy COSIUHCHHUS, PEaKIUK PA3JIOKEHHs, PEaKIM 3aMEeIICHUs, Peakul 0OOMEeHa, 9K30- U SHIOTSPMHUUYECKUE
peakiuy, TeIIoBOH 3GQeKT peakiuy, SIpO aToMa, JJIEKTPOHHBIM CJIOH aTroMa, aTOMHas OpOUTanb, PaguyC aToMa,
XUMUYECKas CBA3b, NOJIIpHAad U HEIOJAPHAsA KOBAJICHTHas CBA3b, MOHHAA CBA3b, NOH, KATUOH, aHWUOH, paCcTBOpP, MacCcoBasd
JI0JIs BeliecTBa (IPOLCHTHAsI KOHIIGHTPALHs1) B PacTBOPE;

. WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IOHATUM M MPUMEHATH 3TU IOHATHUSA IIPU OINUCAHUU
BEILECTB U UX IPEBPAILCHUN;

. UCTIONIb30BaTh XUMHUYECKYIO CHMBOJINKY AJISI COCTaBICHUS (YOPMYIT BEIIECTB ¥ YPAaBHEHUH XUMUIECKUX PeaKunii;

. OTIPEZIETATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OWHApPHBIX COEAMHEHUSX, CTEICHb OKWCICHHS JJIEMEHTOB B

OMHApHBIX COEAMHEHUSX, HNPUHAIIECKHOCTh BEIIECTB K ONPEAENEHHOMY KJacCy COCIMHEHHH 1o QopMyiaM, BHI
XMMHUYECKOI CBS3M (KOBAJECHTHAS ¥ MIOHHAS) B HEOPTAaHUIECKUX COCIUHEHUSX;

. packpbiBath cMblich Ileproanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh IIOHUMaHHWE MEPHOANIECKON
3aBUCHMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT MX HOJIOXKEHHsS B Ilepronuueckoii cuctemMe, 3aKOHOB COXPaHEHHsT MacChl
BEIIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTa/Ipo;

. OIUCHIBATh U XapaKTepu3oBaTh TadbnuuHyto Gopmy [lepnonuyeckoii cucTeMbl XUMHYECKUX 3JIEMEHTOB: Pa3indaTh
MIOHATHS «TIaBHas moarpymnmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpynmna)», massie # G0JbIINE TEPUOABI, COOTHOCHTH
0003HaYeHMs, KOTOpble UMerTcs B Tabmuie «llepuognueckas cucrema xumudeckux ayiemeHToB J[. M. MenneneeBa» ¢
YHCIIOBBIMH XapaKTEePUCTUKAMH CTPOCHUS aTOMOB XUMHUECKUX JIEMEHTOB (COCTaB M 3apsf sapa, o0Iee YUCIo AIEKTPOHOB
U pacIipeieIeHUe UX 10 JJICKTPOHHBIM CIIOSIM);

o KIacCU(UIMPOBaTh XUMHYECKUE 3IJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHWYECKHE pEakIuH (110 4YuCly |
COCTaBY y4aCTBYIOLIMX B PEaKIMH BELIECTB, 110 TEINIOBOMY 3P (EKTY);

o XapaKkTepn3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBAa BEIECTB PA3IMYHBIX KJIACCOB, IOJTBEPKAASL
ONHCaHKNe NPUMEPAMU MOJIEKYJIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIUil;

. MPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa, BO3MOXHOCTU MPOTEKAHUS
XUMHWYECKHX MPEBPAIICHUH B Pa3IMIHBIX YCIOBUIX;

. BBIYUCIIATH OTHOCHTENBHYIO MOJICKYJSIPHYI0 W MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO XHMHYECKOTO

aneMeHTa 1o (QOpMyJie COCAMHEHHS, MAaCCOBYIO JOJNIO BEUIECTBA B pAacTBOPE, MPOBOAUTH pacyEThl IO YPaBHEHHIO
XUMHUYECKOW peakiny;

. NPUMEHATh OCHOBHBIC OIEPAIlMM MBICIUTENBHON AEATEIBHOCTH — aHAIM3 M CHHTE3, CpPaBHEHME, 000O0IIeHME,
CUCTEeMaTH3aluIo0, KJIACCU(HUKALMIO, BBISBICHUE NMPUIMHHO--CIEACTBEHHBIX CBS3€H — ISl M3YYEHHs CBOWCTB BELIECTB U
XMMHUYECKHUX PEAKIUi, ECTECTBEHHO-HAyUHbIE METO/bI IO3HAHUS — HaOJII0AeHEe, I3MEPEHHE, MOICIIMPOBAaHNE, IKCIIEPUMEHT
(peanbHBIA M MBICIICHHBIN);

o CJIC/IOBATh IpaBHJIaM I10JIb30BaHHUS XMMHUYECKOW MOCYJOH M J1abopaTopHBIM 000pYyOBaHHEM, a TAaKXKe IpaBUIIaM
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHU C MHCTPYKIMSMH 10 BBIIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHUX OIIBITOB IO
MOJYYEHHIO ¥ COOMPaHUIO ra3000pa3HbIX BEIIeCTB (BOJOPOAA M KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C OIPEAEIEHHOM
MaccoBOil Zjoyeil pacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATH M MPOBOANTH XMMHUYECKHE 3KCIIEPUMEHTHI 10 PACIO3HABAHHIO
PACTBOPOB IIENOYEH U KACIOT ¢ IOMOIIBI0 HHANKATOPOB (JAKMYC, (peHONPTAICHH, METUIOPAHXK U APYTHE).

K xoHmy oOydenus B 9 Kiacce MpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh COPMHUPOBAHHOCTH Y
o0yJaromuxcs yMeHUH:

. PacKpBIBaTh CMBICT OCHOBHBIX XUMHWYECKUX MOHITHI: XUMUYECKHH JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATHOH, aHHOH,
MIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPUIATEILHOCTh, CTENCHb OKHCIICHHS, XHUMHUYECKast
peakuus, XUMUUYEeCKas CBsI3b, TEIIOBOM AP dEKT peakiuu, MOJb, MOJISIPHBII 00BEM, pacCTBOP, JIEKTPOIHUTHI, HEAIEKTPOIIHTHI,
QJIEKTPOJUTHYECKAS JIMCCOLMAINS, PEaKUUH HOHHOTO OOMEHa, KaTanu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble M
HeO6paTI/IM]:Ie peaKkiu, OKHCIUTCIbHO-BOCCTAHOBUTEIIbHBIE PCAKINU, OKHUCIUTEC/Ib, BOCCTAHOBUTCJ/Ib, OKHCJICHHUC U
BOCCTaHOBJICHHE, aJulOTponusi, aM(oTepHOCTh, XHMHYECKas CBs3b  (KOBaJICHTHas, MOHHAs, MeTaJulMuecKas),
KpHUCTaJUIMUeCKass pemérka, KOPpO3Hs METAJUIOB, CIUIABBI, CKOPOCTh XHMMHYECKOH peakuuH, MPEAEIbHO JOMyCTHMast
koHueHTpauus [TJK BemecTsa;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX HOHATHH W TNPHUMEHATh 3TH IOHATHS TPU ONHCaHWU
BEIIECTB M UX MPEBpaIICHNUH;

. HCIIOJIb30BaTh XMMHUECKYIO CHMBOJIMKY ULl COCTaBJICHHS (POPMYJT BEIIECTB M yPaBHEHHH XUMHUYECKHX PEAKIHH;



o OIPEJIeATh BAICHTHOCTh M CTENEHb OKUCICHUS XMMHYECKHX 3JEMEHTOB B COCIMHEHHSX Pa3IM4YHOIO COCTaBa,
NIPUHAJJIEKHOCTD BELIECTB K ONpENeNIEHHOMY KJaccy COEAMHEHHH 1o (opMysiaM, BUJ XUMHYECKOW CBs3U (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas) B HEOPraHMYEeCKUX COCTUHEHMAX, 3aps] MOHAa 10 XMMHUYECKOH (opMmyie, Xapakrep cpeisl B
BOJIHBIX PACTBOpPaxX HEOPTaHWYECKUX COEMHEHHUH, THUIT KPUCTAJUTMYECKOH PEIIETKH KOHKPETHOT'O BELIECTBA;

o packpsiBath cMbich [lepuoandeckoro 3akona [I. V. MenzeneeBa u A€MOHCTPUPOBATh €ro MOHMMaHHE: ONHUCHIBATh U
XapaKkTepu30BaTh TaOMMUHYI0 (opMy Ilepromuueckoil cHCTeMBl XMMHYECKHX 3JIEMEHTOB: Pa3jiMdaTh MOHATHSA «TJIaBHAs
monrpymmna (A-rpynma)» U «nobounas noarpynma (b-rpynma)y, mansle u 6onbIMe HMEpHOAB, COOTHOCUTH 0003HAYCHHS,
KOTOpBIE UMEIOTCS B MEPHOANIECCKON TaOIHUIIE, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB W 3apsan szapa, oOmiee YHCIO DIEKTPOHOB M paclpelelieHHe WX II0 JJEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHNH CBOMCTB 3JIEMEHTOB M MX COSAMHEHUH B Ipeeiax MajbIX NEPUOJIOB U TIABHBIX IMTOATPYIII C
y4€TOM CTPOEHHS UX aTOMOB;

L KJ'IaCCI/I(bI/ILIl/IpOBaTI) XUMHUYECKUEC DJJIEMEHTBI, HCOPIraHUYCCKHUE BECIIECTBA, XUMHUYECKHUE pCaKIIUN (HO qUCily Hu
COCTaBY Y4acTBYIOIIMX B PEAKIHH BEIIECTB, IO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHHIO CTeleHEeH OKHCICHUS XUMHYECKUX
3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHENU(PUICCKAE XUMHUCCKUE CBOWMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB,
MOATBEPKasl ONUCAHNE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEeaKLUii;
. COCTaBJISITh YPABHEHUS AJEKTPOJUTUYECKOW NUCCOLMALMU KUCJOT, IIEJOYEHd U COJIEH, MOJHbIE U COKpalléHHbIE

YpaBHEHHsI peakinii HOHHOTO 0OMeHa, ypaBHCHHUS PeaKIUii, TOATBEPKAAIONINX CYIIECTBOBAHNE TEHETUICCKOM CBSI3H MEXKITY
BELLECTBAMU Pa3JIMUHBIX KJIACCOB;

. pacKphIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO
OanaHca ITUX PEaKIHid;

. MPOTHO3UPOBATh CBOMCTBAa BEILECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BO3MOXKHOCTH IMPOTEKAHHUS XUMHUYECKHX
MpeBpalICHUI B Pa3IMYHBIX YCIOBUSIX;

. BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJI0 XHUMHUYECKOIO
JNeMeHTa 1o QopMmylie COEAMHEHHUs, MAacCOBYIO JIOJII0 BEIIeCTBA B PacTBOPE, MPOBOJUTH pPacd€Thl MO YpPaBHEHUIO
XUMHUYECKON peakiny;

° coOroAaTh MpaBuWiia MOJIH30BAHUS XUMHUYECKOW MOCYN0N M JabopaTOpHBIM OO0OpYAOBaHUEM, a TaKKe IpaBHiia
oOpaleHnsl ¢ BEMIECTBAMH B COOTBETCTBHU C MHCTPYKLIUSAMH TI0 BBHIONHEHHUIO JTAOOPATOPHBIX XUMHYCCKHX OIBITOB IO
MOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB (AMMIAKa U YTJICKUCIIOTO Ta3a);

. MPOBOJUTh PEAKLMH, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pa3iMYHBIX BELUECTB: PACHO3HABATH OIBITHBHIM
MyTEM XIJIOpU-, OpOMHUI-, HOIUA-, KapOoHAT-, pocaT-, CHIHUKAT-, CyIb(}aT-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHUS W HOHBI
M3YYEHHBIX METAJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

° MPUMEHSATh OCHOBHBIC OICpAIlM MBICIUTEIHHON AEATEIHHOCTH — aHajiW3 U CHHTE3, CpaBHEHHE, 000OIIcHWE,
CHCTEMATH3alIUI0, BBISBIICHUE TPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — ISl M3YUYEHUsI CBOMCTB BEUIECTB M XUMUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHBIE METOJIBI IIO3HAHUS — HAOMIOJIeHuEe, HM3MEpPEHHE, MOJCIUPOBAHUE, JKCIEPUMEHT (pealbHBId H
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnyecTBo YacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3aeoB U Kontpoan I (undposbie)
n/m TeM MPOrpamMMbI Bcero HbIE paKThiec OcHOBHbIE BUABI IeSITEJIHLHOCTH o0pasoBaTe/ibHbIe
padoThI kkue pagoTe1 pecypcbl

Pa3gen 1. IleppoHayaabHbIe XUHMHUYECKHE OHATHS

PackpeiBaTh cMbICT H3ydaeMbIX HOHATHH. = bubimorexa LIOK
PackpeiBaTh poJib XMMUK B NIPUPOAE M JKU3HM | https://m.edsoo.ru/7f41837
YeJIOBEKa, €€ CBA3b C IPYITMMHU HayKaMu. c

PaznmuuaTe uucTBlE BelIECTBA U CMECH;
OJIHOPOJHBIE U HEOJHOPOAHBIE CMECH.

Paznmuuate (Qu3nueckue W XUMUYECKHE
SBIICHHS.

CienoBaTh alropuTMaM UCTIOJIB30BAHMA

HKCHEPUMEHTAIBHBIX METOJIOB —

HaOTIONCHNUS 1 3KCIICPUMEHTA.

HaOmronats 1 OnmMCchIBaTh 0OBEKTEI

IIPU IPOBEIECHUH JEMOHCTpalUil 1

Ja00pAaTOPHBIX  OMBITOB 10  H3YYCHHIO
(u3MyeCKUX CBOMCTB BELIECTB, CIOCOOOB
pa3zeneHus cMeceil BEeIeCTB.

IIpoBOIUTE XUMHMUYECKHH 3KCIEPUMEHT IpU
pas3zienieHuH cMeced (Ha TNpHuMepe OYHMCTKH
TIOBapEHHOH COMN) B X0J1e

MpaKTHIecKoii paboTer Ne 2.

CrnenoBarb npaBUiIaM NOIb30BAHUS

XMMHUYECKOH Tocynoi u 1abopaToOpHBIM
o0opynoBaHMEM, a  TaKXke  IpaBHIaM
oOpaleHnss ¢ XUMHYECKHMH BEIIECTBAMU B
COOTBETCTBUU C UHCTPYKLIUEH

IIPY BBITIOJTHEHUH TIPAKTHYECKOH

pabotsr Ne 1.

BeicTpanBath pa3BEpHYThIE NUCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOH HAa WHPOPMALIUIO W3
yueOHMKa ¥  CIPAaBOYHBIX  MaTEepPHANIOB,
TPaMOTHO

HCIOJIb30BaTh  U3YYEHHBIM  MOHATHHHBIN
anmnapar Kypca XUuMHH.

Xumust — BakHast 0011acTh
1.1 €CTECTBO3HAHUS U MIPAKTUYECKON 5 2
JEATEIIBHOCTH YeNIOBEKa
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1.2

BemtecTBa n xuMHueckue
peakuuu

15

Onpenensts MIPU3HAKH XIMHYIECKUX
peaxuui, YCITOBUS nxX MIPOTEKAHMUS.
OOBACHATD  CYOIHOCTh  (PM3WYECKHX W
XUMHYECKHX SBICHHH C TOYKH 3pEHUS
ATOMHO-MOJICKYJISIPHOTO YYCHHUSL.
KnaccuduiupoBats XuMUYECKHE PEaKIUU (IO
YUCIy W COCTaBy  peardupymmmx ©
o0pa3zyromumxcs BEILIECTB). CocTtaBisiTh
hopMyTBI OMHAPHBIX BEIECTB o
BJICHTHOCTH M OINpPEJEISTh BaJCHTHOCTh MO
hopmymam BEIIIECTB. PaccraBnsaTe
KOX(pGUIUEHTH B YPaBHEHUSX XHUMHUYECKHUX
peakmmii. HaOmoqaTe M omuceBaTh 0OBEKTHI
npu MIPOBEACHUN JIEMOHCTpAITHA u
nabopaTOPHBIX OTIBITOB. IIpoBoauTh
BBEIUUCIICHUS 10 (GopMylaM XUMHYECKHX
COCIMHCHUM ¥ YPaBHCHUSIM XHMHYECKUX
peakuuii. [[puMeHSATh €CTECTBEHHO- HAy4YHbIE
METO/Ibl O3HAHHUS (B TOM 4KCJie HaOII0eHue,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT M OCHOBHBIC
Olepali  MBICIUTEIbHOW  JIeSITENbHOCTH
(cpaBHeHme, Kiaccubukanys) BrwicTpanBath
Pa3BEPHYTHIC MMCHMECHHBIC U YCTHEBIC OTBETHI C
omopoil Ha WHPOPMANHWIO U3 YYCOHHKA H
CIPaBOYHBIX MaTepHAIIOB, TpaMOTHO
HCIIOJIb30BAaTh  W3YYEHHbIH  MOHSATUHHBINA
anmapar Kypca XuMHUH

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41837
C

Hroro no pazaeny

20

Pazgen

2. BaxkHeiinue npecTaBUTEIH HEOPTaHUYECKHX BeLeCTB

2.1

Bo3nyx. Kucnopoa. [Tonsrue 06
oKcuax

Hcnons3oBaTh XUMHUYIECKYIO CUMBOJINKY UISL

COCTaBJICHUS ¢dopmyn BEILIECTB,
MOJIEKYJISIDHBIX ~ YpaBHEHMH  XMMHYECKHX
peakuuii c ydacTHeM KHCIOPOJa.

XapakTepu3oBaTh (omuCHIBaTH) cocTaB
BO3AyXa, (U3UYECKUE W  XUMHYCCKUC
CBOICTBa KHCJIOPOJa, CII0COOBI ero
MOJy4eHHs, NPUMEHEHHWEe W 3HA4YCHHE B
mpupojiec ¥ JKu3HH 4YenoBeka. CpaBHUBATh
pEaKLUK TOPEHUSI U MEJICHHOI'O OKHCIICHUSI.
OOBSICHATH CYITHOCTh JKOJIOTHYECKHUX
mpo0sieM,  CBSI3aHHBIX € 3arps3HCHHEM

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41837
C
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Bo3ayxa. CrienoBaTh mpaBWiIaM Oe30IacHOM
paboTel B 1ab0OpaTOpUX TPH HCITOJIE30BAHUU
XUMHYECKOH TOCynsl W 00OpymOBaHHWS, a
TaKKe NpaBWIaM OOpamieHus] C TOPIYUMH
BellecTBaMu. [LIaHUPOBATh M OCYIIECTBISATH
Ha TMPAaKTUKEC XUMHYCCKUEC IKCIICPHUMEHTHI,
MPOBOJUTE HAOJIOACHUS, NIENATh BBIBOIBI IO
pe3yJibTaTaM SKCICPUMCHTA MPH MPOBEICHUN
7a00OpaTOPHBIX OMBITOB W MPAKTUYECKOM
paboThl. BBIUKCIATH KOJMYESCTBO BEIICCTBA,
00BéM Ta3a mo ¢opmynaM. YUacTBOBaTh B
COBMECTHOH paboTte B rpymre. BricTpauBaTh
pa3BEPHYTHIC MICEMEHHBIE M YCTHBIE OTBETHI C
ormopoil Ha WHPOPMANWI0 U3 YYCOHHKA H
CIPaBOYHBIX MaTepHaloB, TpaMOTHO
HCIIOJIb30BAaTh  W3YYEHHbId  MOHATUHHBINA
amnmapar Kypca XuMHH.

2.2

Bonopon. [Tonsitue o kuciorax
M COJIAX

PackpbiBaTh CMBICI M3y4YaeMbIX MOHATHH U
MPUMEHATh JTH TOHATHS TIPH ONHCAHUHI
CBOWCTB BEIIECTB M WX IpPEBpalICHUMN.
Xapaktepu30BaTh (OMUCHIBATH) (PU3HMUYCCKUE U
XUMHYECKHE CBOMCTBA BOJIOPOJA, CIIOCOOBI
ero monydeHus, npumeHenue. CoOupartb
npudop TUTS MOJTyYEHUs BOAOPO/A.
Hcnonp30BaTh XUMHYCCKYIO CUMBOJHKY IS
COCTaBIICHUS dbopmyn BEIIECTB,
MOJIEKYJISIDHBIX ~ ypaBHCHHH  XHUMHYECKHUX
peakuui ¢ yyacTueM Boaopoja. Beruucisats
MOJSIDHYIO MAaccy BEIIECTB; KOJHYIECTBO
BeIIecTBa, O0BEM Tras3a, Maccy BeEIIECTBa;
I[IpoBomuTh  pacu€Thl 1O  YpaBHEHUSIM
XUMHYECKIX pPEaKIUil: KOJIM4ecTBa, 00BEMA,
MAaccChl BEIIECTBA TI0 U3BECTHOMY KOJIMYECTBY,
00BEMy, Macce peareHTOB MM IPOIYyKTOB
peakuuu. CnejoBaTth TpaBuiaM 0Oe30macHOU
paboThI B 1a0OpaTOPUU NPH HCIOIB30BAHUH
XUMUYECKOH TMOCylIsl W 000pyJoBaHuWs, a
TaKXKe IpaBUIaM OOpalleHUsI C TOPIOYUMH
BemectBaMu B Obity. [lmammpoBath U
OCYIICCTBIIATh Ha TPAKTHKE XUMHUYCCKUC
SKCIEPUMEHTBI, MPOBOIUTH  HAOIIOICHUS,

Bbubnuorexa [JOK
https://m.edsoo.ru/7f41837
C
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JenaThb BBIBOJIBI o pe3ynpTaTaMm
9KCIEPUMEHTA. YYacTBOBaTh B COBMECTHOM
paboTe B rpyrmie

23

Bona. PactBopsl. [TonsaTne 06
OCHOBAHUAX

PackpbiBaTh CMBICT M3y4YaeMbIX MOHATHH U
MPUMEHATh JTH TOHATHS TIPU ONHCAHUHI
CBOWCTB BEIIECTB M WX IPEBpalICHUMN.
Xapaktepu3oBaTh (pr3HUEcKre U XUMHUECKUE
CBOMCTBA BOJIbI, €€ POJb KaK PacTBOPUTEIS B
TIPUPOIHBIX poreccax. CocTtaBisiTh
YpaBHEHMs XMMHUYECKHUX peakii ¢ ydyacTuem
BOJbI. OOBSCHATH CYIIHOCTh 3KOJOTMYECKUX
npoOyieM,  CBS3aHHBIX C  3arpsA3HEHUEM
MpUpOAHBIX BOI, CHOCO6bI O4YUCTKHU BOJAbI OT
opUMecel, Mepbl 10 OXpaHe BOj  OT
3arpA3HCHU. HﬂaHI/IpOBaTL U OCYHICCTBJIATH
Ha TIPAaKTHKE XUMHYECKUE JKCIIEPHMEHTEHI,
MPOBOIUTH HAOIIOICHUS, NIENaTh BBIBOJBI IO
pe3ynbTaTaM IKCIEPHIMEHTa IpH MPOBEACHUHN
mabOpaTOPHEIX OINBITOB W MPAaKTHIECKOM
pabotel. CrnemoBarh mpaBWiIaM Oe30TacHO
padoThl B 1a00OpaTOPUU MPU HCIOIB30BAHUH
XMUMHYECKOH MOCyIOpl W 00OpYZOBaHUSL.
HpOBO}II/ITL BBIYUCIICHHUA C TNPUMCHCHUEM
MOHATHSL «MaccoBast OIS  BEIIeCTBa B
pacTBope». BeicTpanBate  pa3BEpHYTHIE
IMACbMCHHBIC U YCTHBIC OTBCTHI C OHOpOﬁ Ha
WHPOpPMANMIO W3 Y4YeOHWKA W CIPaBOYHBIX
MaTepHAIIOB, TPaMOTHO HCTIOJB30BaTh
W3y4EHHBI MOHATUIHBIN amnmapar Kypca
XUMHA

Bbubnunorexa [JOK
https://m.edsoo.ru/7f41837
c
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OCHOBHBIE KJIaCCHI
HEOPTaHHYECKUX COCIMHEHUI

11

KnaccupunupoBate u3ydacMmble BEIIECTBA
mo cocraBy W cBoiictBaM. CoOCTaBJIAThH
(opMynBI  OKCHIOB, KHCIJIOT, OCHOBAaHHH,
coJied M Ha3bplBaTh WX IO MEXAYHapOAHOU
HoMeHKiarype. IIporHo3upoBaTh CBOMCTBa
BEIIECTB HA OCHOBE OOIMUX XHMHYECKHX
CBOMCTB M3yYEHHBIX KIIACCOB/TPYIII BEIIECTB,
K KOTOpbIM OHHU oOTHOcsATcA. CocCTaBisiTh
MOJIEKYJISIpHBIE ypaBHEHHsI peakuuii,
WUTIOCTPUPYIOIIMX XMMHUYECKUE CBOMCTBAa M
CIOoCOOBl  TOJYYCHHUS] BEIIECTB HM3YUYEHHBIX

Bbubauoreka [TOK
https://m.edsoo.ru/7f41837
C
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KJIACCOB/TPYIII, a TaKKe MOITBEPIKAAIOMINX
TEeHETUYECKYIO B3aMMOCBSI3b MEXIY HHIMHU.
[Ipon3BoANTs BBYUCICHHS MO YpaBHEHUSIM
XUMHYeCcKuX  peakumil. [lmanupoBate U
OCYLIECTBJISITh Ha IPAKTUKE XHUMHYECKHE
9KCIIEPUMEHTHI,  MPOBOJMTH  HaOIIOJEHUS,
JenaTh BBIBOJIBI o pesyJbraram
JKCIIEpPUMEHTA npu MPOBEJICHUH
JTa0OpaTOPHBIX OMBITOB M MPAKTHYECKUX
pabor. CrenoBaTh npaBWwiIaM 0e30MacHON
paboTel B 1a0OpaTOpuu MPH HCHOIH30BAHUHI
XUMHYECKOH TOCyIOsl H  00OpyIOBaHUS.
BricTpanBath pa3BEPHYTHIE MHCHMEHHBIE U
YCTHBIC OTBETHI C OMTOPOH Ha WHPOPMALIUIO U3
y4eOHHKa ¥  CIPAaBOYHBIX  MAaTEPHAJIOB,
TPaMOTHO HCTIOJH30BaTh H3yYCeHHBIN
MOHATUIHBIN anmapaT Kypca XUMUH

Hroro no pazaeny

30

Pa3nen 3. Ilepuoanyecknii 3axon u Ilepnoanueckas cu

cremMa XxumMu4eckux 3jemMenToB 1. U. MenaeneeBa. CTpoeHne aToMOB.

Xumnueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PeaKkIuun

3.1

ITepuoauueckuii 3aKkoH U
Tlepuonuueckas cucrema
XuMu4eckux snementos /1. W.
Menneneesa. CTpoeHue atoMma

PackpriBaTh CMBICT HNEePUOIUIECKOrO
3akoHa. OnuchIBaTh CTPOEHHE  TAOJMIBI
«Ilepnoanyeckass  cucreMa  XUMHYECKHX
3JIEMEHTOB JN. MenneneeBay.
MonenpoBaThb CTpOCHNE aToMma,
SHEPreTUUECKUX YPOBHEH M MOLYpPOBHEW Ipu
TTOMOIIIN PHUCYHKOB, 3JIEKTPOHHBIX
KOHQUTYypanwii W 3JICKTPOHHOTPa)UISCKUX
tdopmyn. [losICHATP (PHU3UYECKUA  CMBICT
MOPSAKOBOTO HOMEpa, HOMEpOB Iepuona M
rpyMNbI JJIEMEHTA. XapakTepu3oBaTh
XUMHNYECKUC JJIEMECHTbBI TICPBBIX TpéX
MIEpUOJIOB, Kaduil, KaJIbLIUH U UX COEIUHEHUS
no mnosoxkeHuto B Ilepuonmdeckoil cucreme
.. Menneneea. OOBACHATH  0OIIUEC
3aKOHOMEpPHOCTM B HW3MEHEHUU CBOICTB
XUMHYECKIX 2JIEMEHTOB (m3MeHeHue
pamgnycoB aTOMOB, 3JCKTPOOTPHUIATEIHHOCTH,
BAJICHTHOCTH) M WX COCAWHCHWH B Ipeaeiiax
MaJbIX TEpPHOJOB ¥ TJIABHBIX IOATPYIII C

y4ETOM CTPOCHHMSI UX aTOMOB; Y4acTBOBaTh B

Bubmuoreka [IOK
https://m.edsoo.ru/7f41837
C
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COBMECTHOH paboTe B Tape WM TpyIIIe.
BricTpauBath pa3BEPHYTHIE IUCBMEHHBIE H
YCTHBIE OTBETHI C ONTOPOH HAa WHPOPMALIUIO W3
y4eOHMKA U JPYTUX UCTOYHUKOB, B TOM YHUCIIE
HuTepHera

XuMudeckas CBA3b.
32 OKHCIIUTENBHO-
BOCCTAaHOBUTEJIHHBIE PEaKIHH

PackpbiBaThb CMBICT H3y4aeMbIX IIOHATHUH.
OnpenensaTe BHI XHMHYECKOH CBS3H B
COCIMHEHUH. MonenupoBaTh CTpOeHNE
MOJIEKYJl TIpH TIOMOIIM PUCYHKOB, MOJENEH,
JNEKTPOHHBIX u CTPYKTYPHBIX
dhopmyn.Mcmons3oBath XUMHYCCKYIO
CUMBOJIMKY Ui COCTaBICHHS  (OpMyT
BCIIIECTB, JJICKTPOHHOr0 OajaHca peakiui.
OnpenensTh CTENCHb OKUCICHUS aTOMOB
XUMHYECKHX OJJIEMCHTOB 10 (opmynam u
COCTaBIAITH (POPMYIIBI OMHAPHBIX COEIMHEHHMA
10 CTENECHHW OKHUCIICHHUS aTOMOB XMMHYECKHUX
aneMeHTOB. OmpenensiTh OKHUCIUTENb |
BOCCTAaHOBHUTEITb. PaccraBnate
KO3 PUITHEHTHI B cxeMax TIPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKITHIA
METOJIOM 3JICKTPOHHOTO Oananca. Habmonats
XUMHNYECCKUC OIIBITHI 1o IJj1any,
AHAJIU3UPOBATh u JACJIaTh BBIBO/IbI.
WcnonwzoBats UKT s co3maHus Mojelew,
MOJTOTOBKH TPE3EHTAIIUH, JOKIJIAZOB TI0 TEME.
BricTpanBath pa3BEPHYTHIC MHUCHMEHHBIC U
YCTHBIC OTBETHI C OMTOPOH Ha WHPOPMALIUIO W3
y4eOHHKA U JPYTUX UCTOYHUKOB, B TOM YHUCIIC
Hutepuera

Bbubnunorexa [JOK
https://m.edsoo.ru/7f41837
c
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9 KIIACC

N KosnuecTBo yacoB DJIeKTPOHHBIE
0
- Haunmenosanue pa3aesioB U TeM MPOrpaMMbl (uugpposbIe)
n/n pasi porp Be Kontpoaibn Hpaxruyec OcHOBHbIE BU/IBI 1eSITEJIbHOCTH 6

ero ble padoThI KHe padoThI Oopa3oBaTe/IbHbIE

pecypcest
Paznea 1. BemecTBO U XUMHYeCKHE PeaKIUU
XapakTepu30BaTh xumudeckue | bubmmoteka [[OK

1.1

[ToBTOpenue n yriryOieHne 3HAaHWH OCHOBHBIX pa3ZeiioB
Kypca 8 kiacca

SJEMEHTBl MEpPBBIX TPEX NEPHOAOB,
Kanusl ¥ KaJbIUsl 0 UX IOJIOKEHHUIO B
Ilepuonnueckoit  cucreme . U
Mengeneesa. KnaccupuumpoBars u
Ha3bIBaTh HEOPraHMYECKHE BeIeCTBa
U3yueHHbIX  KjaccoB.  OMNHUCHIBAThH
o0IIre XMMHUYECKHIE CBOHCTBA BELIECTB
pasNMYHBIX KJIACCOB, IIOATBEPXKIATH
CBOHMCTBA IpPHUMEPAMU MOJEKYISIPHBIX
YpaBHEHHH  XMMHMYECKUX  peakuuil.
OmnpenensaTs BUI XMUMHUYECKOH CBSI3H U
THIT KPHCTAJUINIECKON peméTKn
BemiecTBa. [IporHo3upoBaTh CBOHCTBa
BEIIECTB B 3aBHCUMOCTH OT HX
cTpoeHus. BbIcTpauBaTh pa3sBEPHYThIC
MUCbMEHHBIE M YCTHBIE OTBETHI C
ornopoii Ha uH(OpMAIHIO U3 yYcOHHKA
W CIIPaBOYHBIX MaTepuasioB, TPaAMOTHO
HCIIOJIb30BaTh U3YYEHHbIA NOHATUHHBIN
anmapaT Kypca XUMHUH

https://m.edsoo.ru/7f41a
636

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIHil

PaCKpLIBaTL CMBICJI N3y4acMbIX
MOHATHH H OPUMCHATL OTU HOHATUA
Ipu OIMMCaHUHN CBOWCTB BEIIECTB U HX

TIpeBpaIIeHUH. Kiaccudumuposats
XMUMHYECKHE PEeaKIUU MO0 Pa3IuIHBIM
MPU3HAKAM. YcraHaBauBaTh

3aBUCHMOCTh CKOPOCTH XHMHYECKOH
peakmuu OT Pa3IMYHBIX (HAKTOPOB.

IIporao3uposathb BO3MOXKHOCTH
MPOTCKAHUS XUMHYCCKHIX
NPEBpaICHUN B PA3JIUYHBIX YCIOBHSX.
Onpenensth OKHUCJIUTENb u

BoccranoButelb B OBP. CocraBiars

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a
636
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3JIEKTPOHHBII GamaHc peaxuuu.
IIpon3BoanTH BBIYUCIICHUS (o)
XUMHYECKIM YpaBHEHHSM.
Y4acTBOBaTh B COBMECTHOW paboTe B
mape wuiauM rpymnmne.  BoicTpauBath
pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE
OTBETHI C ONOPOH Ha MH(OPMAIHIO U3
y4eOHHMKAa W CIPAaBOYHBIX MaTCPHAJIOB,
TPaMOTHO HCIIOJNB30BaTh M3YUECHHBIH
MOHITUIHBIN anmnapaT Kypca XUMUU

1.3

SHGKTPOHI/ITI/IHGCKEU{ Jucconuanus. XuMHUEeCKHe
peaKuu B paCTBOpax

PaCKpLIBaTL CMBICJI N3y4acMbIX
HOHfITI/Iﬁ, a TaK¥Xe€ CMBICIT TCOpUU

3NEKTPOIUTUIECKOH JIUCCOLMALINN.
OOBsICHATD MIPUYNHBI
3IEKTPONPOBOJHOCTH BOJTHBIX

PacTBOPOB BEIECTB, pPa3IndaTh cradbie
W CWIbHBIE 3JEKTpOoNuThl. COCTaBIATH
YpaBHEHHS  JUCCOLMAINN  KHCIOT,
menoded W coJiel, TIOJHBIE W
COKpamIEHHbIE  HOHHBIE  YPaBHEHUS
XUMHYECKHUX peaxiuii HMOHHOTO
oOMeHa, KpaTKHe HOHHBIE YpPaBHEHUS
MPOCTBIX PpeakIUi THUAPOIU3a COJNeH.
XapakTepu3oBaTh O00IIHME XHMHYECKHE
CBOMCTBA BEILIECTB PA3JINYHBIX KIACCOB
Ha OCHOBE TEOPHH 3NEKTPOIUTHUECKOI
JMICCOIMAITNN; TTOITBEP)KAATh CBOHCTBA
MIpUMEpaMy MOJICKYJISIPHBIX M MOHHBIX
YpaBHEHHH  XMMHMYECKHUX  peakuuil.
Pematp SKCHEpUMEHTANBHBIC 3371241

o TEMe. [T1anupoBaTh u
OCYIIECTBIISATH Ha MPaKTHKE
XUMHNYECCKUC OKCIICPUMECHTHI,
NPOBOIUTHL  HAOJIOACHUS,  JeiaTh
BBIBOJIBI 1o pe3ynbTartam
OKCIICPUMEHTA npu IIPOBCACHUN
1ab0pPaTOPHBIX OTIBITOB u

mpakthyeckux — pabor.  CremoBaTh
npaBwiam  Oe3omacHOW  pabOTBHl B
7a0OpaTOpud  MpH  HUCIIOJIb30BAHUU
XMMHYECKOH MOCYAbl U 000pYHOBaHHS.

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41a
636
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IIpoBoanTh BBIYUCIICHHS o
XUMHYECKIM YpaBHCHHSM.
YyacTBOBaTh B COBMECTHOW paboTe B
mape wWiM Tpymme.  BeicTpanBaTh
pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE
OTBETHI C ONOPOH Ha MH(OPMAIMIO U3
y4eOHMKa W  JPYTUX HUCTOYHHUKOB
uHpopmanuu, B ToM ynciae UuTepHera

Hroro no pazneny

17

Pa3znen 2. HemeTassibl M HX COeIMHEHHUS

2.1

OO6mmas XxapakTepUCTHKa XUMUYIECKUX dJIeMeHTOB VIIA-
rpynnsl. ['anoresst

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B
W3MCHCHHH CBOWICTB HEMETAIUIOB M WX
COCMHEHUII B  mpefeiax  MalbIx
MEPUONOB W  THABHBIX  HOATPYII
Tlepuoauueckoit cucTeMbl XUMHUYECKUX
JJIEMEHTOB € YYETOM CTPOCHHS WX
aTOMOB. XapaKTepHU30BaTh (PH3MUCCKUEC
W XUMHYECKHE CBOMCTBAa TIPOCTBIX
BEIICCTB TAJOTCHOB (HA TpUMepe
XJi0pa) u CIIOXHBIX BEILECTB
(x10poBoIOpOSa, XJIOpHJAA HATpuUs),
CHOCOOBI UX MOJTyYCHHS, IPUMEHEHUE U
3HAYCHWE B TMPUPOJIE UM  IKU3HHU
yenoBeka. OnpeneNaTh XJIOPUI-HOHbI B
pacTBope. [TmarupoBath u
OCYIIECTBIAITh Ha TIPaKTHKE
XUMHYECKHE SKCIICPUMEHTEI,
MPOBOIUTh  HAONIOACHWS,  [IeNaTh
BBIBOJIBI o pe3yibTataMm
JKCIIEpUMEHTA npu MIPOBEACHUN
nabopaTOPHBIX OTIBITOB u
mpakTudeckux — pabor.  CremoBaTh
npaBuwiaM  Oe3omacHOW — paboTBl B
naboparopun  TPU  HCIOIH30BAHUH
XUMHYECKON TOCYIBI U 000PYIOBAHUS.
BrictpauBath pa3BEPHYTHIE
MMUCHbMECHHBIE W YCTHBIE OTBETHI C
ONopoi Ha MH(OPMAIMIO U3 Y4eOHUKA
U CIPAaBOYHBIX MAaTEPHUATOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYEHHbIA NOHATUHHBIN
anmapar Kypca XuMHUH

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a
636
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2.2

OO1mas xapakTepuCTHKa XUMHYECKUX dJIeMeHTOB VIA-
rpynmnsl. Cepa u €€ CoOeIUHEHUs

OOBICHATH 00IIHe 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB 3JeMEHTOB VIA-
Irpylnnbel ¥ HUX COEAMHEHUH C y4ETOM
CTPOCHHS X aTOMOB. XapaKTePHU30BaTh
(usnyeckre W XMMUYECKHE CBOICTBa
IpOCTOrO  BellecTBa cepbl €€
COeIMHEeHUH (cepoBOJOpOsa, OKCHIOB
Cephbl, CEpHON KHCIOTHI, CYyIh(HaToOB),
CIOCOOBI UX TOJTyYSHHUs], TPUMEHEHHE U
3HAaYeHHEe B NPUPOJE U  IKH3HHU
YeIIOBeKa. Onpenensats HaITMane
Cynb(aT-HOHOB B pacTBOpe. OOBACHATH
CYIIHOCTh JKOJOTHYECKHX IPOOIeM,

CBSI3aHHBIX c nepepaboTKoH
coenuHeHuil cepbl. IlnanupoBate u
OCYIIECTBIISTH Ha MpaKTHKE
XUMHYECKHE SKCIEPUMEHTHI,
NPOBOANTh  HaONIO/EHHs,  JeJaTh
BBIBOIBI o pe3ynbpTaTtam

skcrepumenTa. CrenoBaTh MpaBHIIaM
Oe3omacHoii paboThl B JabOpaTopun
MPH  WUCTONB30BAaHUH  XHUMHYECKOM
TTOCYABI u 000pymOBaHUS.
IIpousBoauTh BBIYUCIICHUS o
XUMHYCCKIM YpaBHCHHSM.
Hcnonp3oBaTh  NIpU  BBIIOJIHCHUH
Y4eOHBIX 3aJaHWil TEKCTHl ydYeOHHKa,
CITPAaBOYHBIC MaTepuralbl
(ITepuoanueckyro CHUCTEMY
xuMudeckux — anementoB . WM.
MenneneeBa, TaOIUIly pacTBOPUMOCTH
KHCIIOT, OCHOBAHHMII M COJIeM B BOJE,
3NIEKTPOXUMHUYECKUN PSI HAIpsHDKEHUH
METaJJIOB). Hcnonb3oBatb npu
BBIIOJIHCHUH Yy4YeOHBIX 3aaHWii U B
npoliecce HCCIIeIOBATENLCKON
NESITETPHOCTH  HAyYHO-TIOMYJISIPHYIO
JUTEPATyPy XUMHUCCKOTO CONICPKAHUS,
CIIPaBOYHBIE  MaTepHalibl, PECYpCHI
HuTepHera

Bbubnuorexa [TOK
https://m.edsoo.ru/7f41a
636
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OO6mmas XxapakTepUCTHKa XUMHUISCKUX DIIEMEHTOB VA-

OOBSICHATH 00IITHe 3aKOHOMEPHOCTH B

Bbubnunoreka [IOK
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rpymmsl. A30T, Gochop U X COCTIMHEHHUS

U3MEHEHUM CBOMICTB 3JEMEHTOB VA-
Irpynnbel ¥ HUX COEAMHEHUH C y4ETOM
CTPOCHHUS X aTOMOB. XapaKTepPHU30BaTh
(u3nUeckne W XMMHUYECKHE CBOWCTBA
MIPOCTHIX BellecTB azota U Qocdopa n
UX COENUHEeHMH (aMMuaka, cojeit
aMMOHUSI, a30THON KHCJIOTHI, HUTPATOB,
okcuma docdopa (V) u docdopHoit
KUCJIOTHI, (ocdaToB), CcHocoObl HX
MOJYYCHUs, IPUMCHECHUE U 3HAYCHUC B
OpupoAe W JKU3HM  YeJOBEKa.
OnpenensTe  HWOHBI  aMMOHHS |
¢ocharnonsr B pactBope. OOBACHATH
CYIIHOCTh JKOJOTHYECKHX IPoOIeMm,
CBSI3aHHBIX c HaXO0XXJICHIEM
coequHeHW a3zora u ¢ochopa B
okpyxarouieit cpezae. Ilmanuposars u

OCYILECTBIISATh Ha MPaKTUKE
XUMUYECKHE 9KCIIEPUMEHTHI,
NPOBOIUTH  HAOJIOACHUS,  JeiaTh
BBIBOJIBI o pe3yipTaTamMm
SKCIIEpPUMEHTA npu MIPOBEICHUN
nmabopaTOPHBIX OTIBITOB u

mpaktudeckoir  pabotel.  CienoBaTh
mpaBuiaM  Oe30macHOil  paboTel B
7a00paTopud  TpH  HUCTIOJIb30BAHUU
XMMHYECKOH IOCY/IBl U 000pYyIOBAHMUS.
[IpousBoanThH BBIYHCIICHUS o
XUMHUYECKUM YpaBHEHHSM.
Hcnonp3oBaTh ~ TPU  BBINOJHEHHUU
yueOHBIX 3aJaHUil TEKCThl YyueOHHKa,
CIpaBOYHBIE MaTrepuabl
(MeprogYecKyIo CUCTEMY XMMUYECKHX
anemenToB J. 1. Menaeneera, Tabnuiry
pacTBOPUMOCTH KHCJIOT, OCHOBaHMH H
coJIell B BOJE, DIICKTPOXUMHUUYECKUN P
HaIPSHKCHU METAJIIOB)

https://m.edsoo.ru/7f41a
636
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OO6mmas XxapakTepruCTHKa XUMHUISCKUX JIeMEeHTOB [V A-
rpynnsl. YTIepoa U KpEMHUI U UX COEAVHEHUS

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB 3JIEMEHTOB [VA-
Irpylnbel ¥ HUX COEAMHEHUH C y4ETOM
CTPOEHHS X aTOMOB. XapaKTepHU30BaTh

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a
636
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(usmyueckre W XMMUYECKHE CBOICTBa
MIPOCTBIX BELIECTB YIIepoaa U KPEMHHUS
1 WX COEAWHEHUH (OKCHIOB YIIepoia,
YTONBHOW  KHCIOTBI,  KapOOHATOB,
oKcHJa KpEMHHS, KpEMHHEBOI1
KHCJIOTBI, CHJIMKATOB), CIIOCOOBI MX
MOJy4YeHHUs, IPUMEHEHHE U 3HAUYEHUE B
IpUpoze U OKU3HM  4eJOBeKa.
OOBSICHATD ~ MPUYMHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHUE BEIIECTBA — CBONCTBA
— T[pUMEHEHHEe — Ha [pUMepax
COEIMHEHUH yriuepoaa H KPEMHHS.
Omnpenensate KkapOOHAT- W CHIIMKAT-

noHsl B pactBope.  OOBACHATH
CYIIIHOCTh 3KOJIOTHYECKHX TPOOIIEM,
CBSI3aHHBIX c HaXO0XJICHUEM

YIJIEKUCIIOTO Ta3a B OKpYXKaromien
cpene. IlonTBepkaaTh OCOOEHHOCTH
COCTaBa  OpPraHMYECKUX BEILIECTB
NpUMEpaMu  MPOCTBIX  COCJMHEHUH
(MeraH, 0JTaH, OTHJICH, alETHJICH,
9TaHOJ, TIHULEPUH, YKCYyCHasl KUCJIOTA),
B3aNMOCBSI3b HEOPraHNYeCKUX
COCIMHEHUH yIiepoaa U OpraHudecKuX
BemecTB. OmHCHIBATH poOJb OCNKOB,

KHUPOB u YTIIEBOJOB B
(YHKIIMOHMPOBaHUU JKMBBIX
OpTaHM3MOB,  COCTaB  IMPHPOJHBIX

HCTOYHHKOB YTJIEBOIOPOJIOB, X POINb B
OBITY ¥ pOMBIIUIEHHOCTH. [IpoBOIUTH

BBIYUCIICHHS 1o YpaBHEHHSIM
XUMHYECKUX peakuuil. [ImanupoBate u
OCYIIECTBIISITh Ha TIPaKTHKE
XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJIUTh  HAONIOJCHUS,  JIeNaTh
BBIBOJIBI o pe3yibTataMm
SKCIIEPUMEHTA npu [IPOBEJICHUU
J1a00PaTOPHBIX OTIBITOB u

npaktTudeckux  pabor.  CrenoBath
mpaBuiaM ~ Oe3omacHO  paboTeI B
Ja00OpaToOpud  MpH  UCIOJIb30BAHHU




XUMHYECKOH TOCYIBI U 000pyIOBaHUS.
Hcnonp3oBarh npu BBITTOJTHCHUH
Y4eOHBIX 3aJaHWA TEKCTHl ydeOHWKa,
CIIPAaBOYHbBIE MaTepualbl
(ITepuoanueckyro CHUCTEMY
XUMUYECKUX  3aeMeHToB  /JI. n.
MenneneeBa, TaOIUIly PacTBOPUMOCTH
KHCJIOT, OCHOBAHMII U COJie B BoOJE,
SJIEKTPOXUMHUUYECKUN PANl HAMPSIKEHHUH
METaJJIOB)

HWroro no paszpeny
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Pa3nen 3. MeTaabl 1 MX COeTMHEHUS

3.1 OO61Me CBOICTBA METAILIOB

PackpeiBaTh ~ CMBICT  HM3y4aeMbIX
MOHATHH W TPUMEHSTH 3TH MOHATHS
TIPH OTIMCAaHWH CBOWCTB BEIIECTB U HX
npeBpameHuii.  OOBACHATH  oOIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
3JIEMEHTOBMETAJUIOB W MX COCIMHEHUI
¢ y4€TOM CTpOeHHS WX aTOMOB.
XapakTepu3oBaTh CTPOCHHE METaUIOB,
obmme (U3MYECKHe H XUMHYCCKHE
CBOMCTBA METaJNIOB. XapaKTepU30BaTh
o01ue crocoObl MOJy4YeHHs METaJIOoB.
OnuceiBaTh CIOCOOBI 3aLIHUTHI
MeTaluioB OT Koppo3un. CrenoBaTth
mpaBmiaM ~ Oe3omacHOil  paboTe B
nabopaTopu  TpPHU  HCHOIH30BAHUH
XUMHYECKOH TOCYIBI U 000pYyIOBaHUS.
IIpouzBoauThH BBIYUCIICHUS o
YpaBHEHHSM XUMHYCCKUX PEaKIHH,
€CIIi OIUH W3 PEarcHTOB COJEPKUT
IIPUMECH. Y4YacTBOBaTb B COBMECTHOM
pabore B mape WIM  TpYIIIe.
Hcnonp3oBaTh ~ IpPU  BBINOJIHEHHUU
yueOHBIX 3aJaHUil TEKCThl yueOHHKa,
CIpaBOYHBIE MaTepuabl
(ITepuoamueckyro cUCTEMY
xumuueckux — anementos . WM.
MenzeneeBa, TabiMIy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUU U cojeil B BOJE,
SJIEKTPOXUMHUYECKUN DS HAIpPsHKEHUH

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a
636
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METaJJIOB)

32

BaxkHelime MeTaibl 1 UX COCAMHCHUA

16

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B

M3MCHCHHUH CBOWCTB
3JIEMEHTOBMETAJUIOB W MX COCIMHEHUI
B Tpymmax ¢ Y4ETOM CTpPOCHHUS UX
aTOMOB. XapaKTepHU30BaTh (PH3MUECKUE
W XUMHYECKHE CBOWMCTBA IIPOCTBIX
BEIIECTB METAJUIOB W UX COCIOMHEHHUI
(oKCcHIOB, THIIPOKCHIOB, coeit),
CHOCOOBI UX MOJyYCHHS, IPUMCHCHUE U
3HAYeHUe B IPUPOJE U  IKU3HHU
4eJI0BEKA. VYcranaBnuBaTh
MPUYUHHOCJIICACTBEHHYIO CBA3b.
CTpOEHHME BelllecTBa —> CBOWCTBA —>
NIPUMEHEHNE - Ha puMepax
W3ydaeMBIX BemecTB. Pacmo3HaBaTh C
IMOMOIIBI0  KAa4eCTBEHHBIX  peaKIuit
WOHBI METAJUIOB: MAarHHSA, KaJblus,
aTIOMUHMS, [HMHKa, kene3a (II) m
xkene3a (III), memu (IT). [loka3wiBaTh
aM(OTEpHBIA  XapakTep OKCHIOB |
THUIPOKCUIOB QIIOMUHHUS ¥  [MHKA.
[lnaHupoBaTh W OCYUIECTBIATH Ha
MPAKTHKE XMMUYECKHE IKCIICPHUMEHTHI,
OPOBOIUTHE  HAOJIOJCHUS,  JenaTh
BBIBOJIBI o pe3yyibTaTaMm
SKCIIEpUMEHTA npu MIPOBEACHUN
nmabopaTOPHBIX OTIBITOB u
mpaktudecknx — pabor.  CrmenoBaTh
mpaBWiIaM  Oe3zomacHOW  paboTHl B
nabopaTopud  TpPH  WCHOIH30BAHUH
XUMHYECKOH TOCYIBI U 000pyIOBaHUS.
HpOI/I3BOI[I/ITI) BBIYHCJICHUS 10
XUMHNYECCKUM YpaBHCHUAM.
VYyacTBOBaTH B COBMECTHOW paboTe B
nape wuiaM rpynne.  BelcTpauBath
pa3BEPHYThIE NUCHBMEHHbIE M YCTHBIE
OTBETHI C ONOPON Ha HMH()OPMAIHIO U3
y4eOHHKAa W CIPaBOYHBIX MAaTEpHAlOB,
TPaMOTHO HCIOJB30BAaTh HW3yYCHHBII
TIOHATUWHBIN arnapaTt Kypca XUMHHU

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a
636
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Hroro no pazneny
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Pazgen 4. Xumus u okpyzkamomas cpeia

4.1 BemecTBa 1 MaTepualibl B )KU3HH YEIIOBEKA

XapakTepu3oBaTb poOilb XUMHHU B
pasnmuuHbIX  cdepax  AEATENBHOCTH
Jmrofed, OCHOBHBIE  BellecTBa U
MaTepualbl, MNPUMEHSEMbIE B KU3HU
COBpeMeHHOro uenoBeka. OOBSCHATH
yCIIOBUsI 0€30MacHOr0 HCIHOJIb30BaHUS
BEIIECTB W XHMHUYECKHX pEaKknHuid B
ObITy. AHaNIM3UPOBAaTh M KPUTHYECKH
OLICHWBaTh HMH(MOPMALMIO O BIUSIHUU
MIPOMBIIUICHHOCTH, CEIIbCKOTO
XO035MCTBa, TpaHCIoOpTa M Jp. Ha
COCTOSIHHE  OKpY)Kalolleil  cpensl.
YMeTh oOKa3blBaTh IMEPBYIO IOMOUIb
Inpu XUMHNYECCKUX OXXorax u
oTpaBincHUsX. IIpuHumaTh ydactue B
00CYXKIEHUU TPOOJIeM XMMHUYECKOH H
JKOJIOTMYECKOU HaIpPaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IO3HUIIMIO
hics) npobieme n npezyiaraTb
BO3MOJKHBIE ITyTH €€ peIeHNs

bubaunoreka [JOK
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IIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoJu-Bo ®opmupoBaHue GyHKIMOHAJIBHON TPAMOTHOCTH
Ne Cpoxn 4acoB
Tema ypoka
n/n H3y4YeHHus:
IIpeamer xumun. Posib XuMuu B )XKH3HU HaxomuTh u u3BiekaTh HHGOpPMAIIHIO;
1 4-8.09 yenoBeka. Tena u BemecTBa 1 HHTETPUPOBATh U HHTEPIIPETHPOBATH COOOIICHHS TEKCTA,
' (omHoweHue K XUMUU Kax K 8adCHOU OCMBICIICHHE U OIICHUBAHUE COJCPIKAHUS U (POPMBI TEKCTA; BBISBIIATH M XapaKTCPU30BATh
cocmasasaueli KyJabmypbol) CYIICCTBEHHBIC MPU3HAKH XUMHYCCKIX O0BEKTOB (SBJICHUI);
[TonsaTne 0o MeToIax MO3HAHUS B XUMHH paccykaaTh, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIICHUH aKTyaJIbHBIX HAYYHBIX
2 4-8.09 (omuowenue k xumuu Kax K 8aiCHoOU 1 B3TIIAI0B
cocmasnawel Kyibmypbi)
IIpaktuaeckas padora Ne 1 «IIpauia Pemenue nccnenoBaTenbCKuX 1 KOMMYHHUKATUBHBIX 33124 IIOCPEACTBOM XUMHUYECKOTO
paboThI B 1a00paTOpHUU U TIPUEMBI SKCIIEpUMEHTa; (OPMHUPOBAHUE YMEHHS 0€30IIaCHOCTH KU3HEACATEITEHOCTH
3 11-15.09 | oOparienus ¢ 1a00paTOPHBIM 1
000pyIOBaHUEMY (COOI00EHUe MeXHUKU
bezonacnocmu)
UYuctsie BemecTBa u cMecu. CiocoOs! OCYIIIECTBIISITE IEHCTBHSA B X0/I¢ MOJCITUPOBAHNS CUTYallli CBSI3aHHBIX C MIPAKTHYECKON
pa3zmencHus cMecelt (opuenmayus Ha JeSITeTPHOCTRIO YeTTOBEKa
4 11-15.09 | npumenenue xumuyeckux 3Hanu npu 1
peutenuu 3a0a4 8 obracmu
OKpyJcaroujetl cpeowl)
[IpaxTraeckas padora Ne 2 Perrenne nccnenoBaTeNnsCKUX 1 KOMMYHAKATHBHBIX 33729 TIOCPEICTBOM XUMHYECKOTO
5 18-22.09 «Pa3nmenenne cmeceii (Ha mpumMepe 1 SKCIIEpUMEHTa; (OPMHUPOBAHUE YMEHHS 0€30IIaCHOCTH KU3HEACATEIEHOCTH
’ OYHMCTKH ITOBAPEHHOM COJIHN)»
(cobniodenue mexuuxu b6e3onacHocmu)
aCCYXIaTh, BEICKA3bIBATh COOCTBEHHOE MHEHHE B OTHOIICHNHN aKTYAIbHBIX HAYIHBIX
6 18-22.09 ATOMBI U MOJIEKYJIBI 1 pacey ’ Ty Y
B3TJISI0B
7 252909 XuMUYECKUE 3JIEMEHTHI. 3HAKU 1 paccykIaTh, BBICKa3bIBATh COOCTBEHHOEC MHCHHE B OTHOIICHUH aKTyallbHBIX HAYYHBIX
) (CUMBOJIBI) XUMHYECKUX DJIEMEHTOB B3IJISA/I0B
IMowuck u u3BNeYeHNUE HHDOPMAIIHH.
Wutepnperanus nHGpoOpManuy.
8 25-29.09 [IpocThie u cioxHbIE BELIeCTBa 1 pripetal bopman
OcCMBICIIEHUE U OLICHUBAHUE COCPKaHUS U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOPMALIUU U3 TEKCTA
aCCYXKIIaTh, BEICKa3bIBATh COOCTBCHHOC MHCHHE B OTHOIICHUHN aKTYAIbHBIX HAYYHBIX
9 2-6.10 ATOMHO-MOJIEKYJIIPHOE yU€HHE 1 PACCYIRAATE, Y Y
B3IJISJIOB
10 2-6.10 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB. 1 paccyXJaTh, BEICKa3bIBaTh COOCTBEHHOEC MHEHHE B OTHOIIIEHUH aKTYaJbHBIX HAYTHBIX




Xummaeckas popmyna. BaneHTHOCTR
AaTOMOB XMMHYECKHUX JIE€MEHTOB

B3IJISII0B

OTHOocUTeIbHAs aTOMHAas Macca.

VYMeno BeICKa3bIBaTh XOopo1o 000CHOBaHHBIE MATEMATHUECKUE CYKACHU

11 9-13.10
OTHOCHTENbHAS MOJEKYJISIpHAs Macca
12 9-13.10 MaccoBast 1011 XUMHYECKOTO YMes0 BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIC MATEMaTHUYECKUE CYXKICHUS
) 9JIEMEHTA B COCIMHEHUN
13 16-20.10 Komnuecto Bemectsa. Moib. YMerno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE MATEMaTHUECKHUE CY>KACHHUS
) MounsipHast macca
DU3NYECKUE U XUMUUECKUE SIBICHHS. HayuHoe oObsicHEHHE SIBICHUI.
XuMHu4decKasi peakiys (opueHmayus Ha [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICI0OBAHNUS.
14 16-20.10 | npumenenue xumuyeckux 3HAHUL npu WuTepnpeTanys JaHHBIX IS TOTYYICHUS BBIBOIOB
peutenuu 3a0a4 8 obracmu
OKpydHCaloujelt cpeobt)
[Ipu3HaKH U yCIOBHS MTPOTCKAHAS paccykaaTh, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIICHUH aKTyaJIbHBIX HAYYHBIX
XUMHWYECKUX PeakIii (opueHmayus na B3TJIAI0B
15 23-27.10 | npumenenue Xumuyeckux 3HAHUU npu
peutenuu 3a0a4 8 obracmu
OKpyJcaroujetl cpeowl)
16 232710 3aKOH COXpaHEHUS MAaCCHI BEIIECTB. YMerno BEICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE MATEMaTHYECKHUE CY>KACHHUS
) XUMHYECKHE YPABHEHUS
Berumcienust KomuecTBa, Macchl YMes0 BBICKa3bIBaTh XOPOIIO 0OOCHOBAaHHBIC MATEMAaTHUYECKUE CYXKICHUS
17 6-10.11 BEIIIECTBA 110 YPABHEHMSIM XUMHIECKUX
peakiui
Krnaccudukanms XuMu4ecknx peakiun paccyknaThb, BHICKa3bIBaTh COOCTBEHHOE MHEHHUE B OTHOILICHNH aKTYyalbHBIX HayYHBIX
18 6-10.11 (coenuHeHusl, pa3aokKeHHsl, 3aMelLeHus, B3IJISJIOB
obmMeHa)
M. B. JIoMOHOCOB — yuéHbIii- [Mounck n u3BneueHre HHPOPMALHH.
sHuukiIoneauct. OdoodIeHNe 1 Wurepnperanus nHGpopManuy.
cHCTeMaTH3alusl 3HAaHUH (omHowenue K OcMbIciIeHe U OLIEHUBaHKE COAEPKaHus U OPMBI TEKCTa.
19 13-17.11 | xumuu xax x 8axcHou cocmaegnaouen Hcnonp3oBanue MHQOPMALMH U3 TEKCTa
KVIbmypbl, 20p00CHb 30 8KAAO
POCCULICKUX U COBEMCKUX YUEHBIX 8
paszeumue MUupo8ou XUMu4eckol HayKu)
20 13-17.11 Konrponbnas padora Nel o teme
’ «BemiecTBa M1 XMMHUECKHE PEAKIIUI»
[Mounck n u3BneueHre HHPOPMAILHH.
Bo3myx — cmech razoB. CocraB VHTepnpeTats uHbopMaLmn
21 20-24.11 | Bo3zayxa. Kucnopon — anemMeHT u prp P )

MIPOCTOC BEIIECTBO. O3o0H

OcCMEICIEHHE U OLICHMBAHUEC COACPIKAHUA U (I)OpMLI TCKCTa.
Hcnonb3oBaHue I/IHd)OpMaIII/II/I n3 TCKCTa




dusznueckne 1 XUMHYCCKHAE CBOMCTBA

Kpurnueckoe paccMOTpeHHE JOKATBHBIX, TT00aTBHBIX MPOOIIEM.

22 20-24.11 | kucnopoxaa (peakiyu OKUCICHHS, [TonnManwe 1 OIEHKA Pa3TUIHbIX B3TJISI0B U MUPOBO33PEHUH.
ropenue). [Torsitue 06 okcumaax
Crioco6kb1 TToTydeHust KHCIOpOoaa B KpuTtnieckoe paccMOTpEeHHE JTOKATBHBIX, TI00AIBHBIX TIPOOJIEM.
nabopaTopu M MPOMBIIICHHOCTH. [Tonnmanwe U OIIeHKA Pa3IUYHBIX B3IJIAI0B M MUPOBO33PECHHUH.
23 27.11- IIpumeHeHue KUCIopoaa (opuenmayus
1.12 Ha npUMeHeHue XUMU4eCKUX 3HaHul npu
peutenuu 3a0a4 8 obracmu
oKpydicaioweli cpedbvt)
TerunoBoit 3 ekt xumuaecKo KpuTtnieckoe paccMOTpEeHHE JTOKATBHBIX, TI00ATBHBIX TIPOOJIEM.
24 27.11- peaxmuu, MOHATHE O TEPMOXIMUIECKOM [Tonnmanwe U OIIeHKA Pa3IUYHBIX B3IVIAI0B M MUPOBO33PCHHUH.
1.12 YpaBHEHHH, 3K30- H SHIOTEPMHUECKIX
peaxmmIx
TommmBo (HepTh, yroiIb U METAH). KpuTtnieckoe paccMOTpEeHHE JTOKATBHBIX, TII00AIBHBIX TIPOOJIEM.
3arps3HeHue BO3ayXa, CIIOCOOBI €To [Tonnmanme M OIIeHKA Pa3IUYHBIX B3IJIAI0B M MUPOBO33PCHHUH.
TIPEIOTBPALICHUS (OpUeHMAayus Ha
npuUMeHeHUe XUMUYECKUX 3HAHULL npu
25 4-8.12
peutenuu 3a0a4 8 obracmu
oKpyaHcaroujeli cpeobl, 0COHAHUE
9KONOSUYECKUX NPOOIeM U nymeti ux
peuierus)
[Ipaxtrueckas padora Ne 3 o Teme Perrenne nccnenoBaTensCKUX 1 KOMMYHUKATHBHBIX 337129 TIOCPEACTBOM XUMHIUECKOTO
2% 4812 «ITomydgenne u cobupanne KUCIOpoa, SKCIIEpPUMEHTa; (OPMHUPOBAHUE YMEHHS O€30IIACHOCTH JKU3HEACATEIEHOCTH
’ H3YUYEHHUE €ro CBOWCTBY» (cobrt0deHue
mexHuKu be30nacHocmu)
HayuHoe 00bsicHeHNE SIBIICHUIA.
Bonopon — snemenT u npocroe M
27 11-15.12 [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICIOBAHNUS.
BeriecTBO. Haxoxmenue B mpupoe
WnuTepnpeTanns JaHHBIX U TOTYYCHUS BEIBOJIOB
28 11-15.12 du3nuecKkne 1 XUMHUIECKHAE CBOHCTBA paccykaaTb, BBICKa3bIBaTh COOCTBEHHOE MHCHHE B OTHOIICHUH aKTyalbHBIX HAYIHBIX
) Bojopoza. [Ipumenenue Bogopoaa B3IJISAJIOB
IMowuck u u3BNeYeHNUE HHDOPMAIIHH.
Wutepnperanus nHGpopManuu.
29 18-22.12 [TonsiTHE O KUCIOTAX U COJISAX prperal bopman
OcMBICIIEHUE W OTIICHUBAHUE COACPKaHU U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINHN U3 TEKCTa
IMowuck u u3BNeYeHNUE HHDOPMAIIHH.
30 18-22.12 Crioco0#bI moTy4eHus BOJA0POa B Wutepnperanus nHGpoOpManuy.
’ nabopaTopuu OcMBICIIEHUE U OLICHUBAHUE COJCPKaHUSI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMAINU U3 TEKCTa
31 25-29.12 [Ipaktuueckas padora Ne 4 o Teme Pemenue nccnenoBaTeNbCKUX U KOMMYHHUKATUBHBIX 33124 TIOCPEACTBOM XUMHUYECKOTO




«Ilony4enue 1 coOMpanue BOJOPOA,
H3YYEHHUE €r0 CBOHCTBY (cob/it00eHue
mexHuxu besonacrocmu)

SKCIIEpPUMEHTa; (OPMHUPOBAHUE YMEHHS O€30IIaCHOCTH JKU3HEACATEIbHOCTH;
nonnManue TpedoBanuii Th mpu pabore ¢ BelecTBaMu, 9TEHUE 3THKETOK

MoutsipabIii 00BEM Ta30B. 3aKOH

YMeno BeICKa3bIBaTh XOopo1mo 000CHOBaHHBIC MATEMATHUECKUE CYXIACHUSA

32 25-29.12
ABorazpo
Beraucnenus 00bEMa, Kom4ecTsa YMes0 BBICKa3bIBaTh XOPOIIO 0OOCHOBAHHBIC MATEMaTHUYECKUE CYXKICHUS
33 9-12.01 BEIIECTBA ra3a 10 ero H3BeCTHOMY
KOJINUECTBY BEIECTBA MM 00BEMY
Beruncienust 006EMOB ra3oB 1o YMes0 BBICKa3bIBaTh XOPOIIO 0OOCHOBAHHBIC MATEMaTHUYECKUE CYXKICHUS
34 9-12.01 YPaBHEHHUIO pEaKLUU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLICHUI I'a30B
dusznveckrue 1 XMMUYECKHE CBOICTBA [Touck u u3BICUCHNE THPOPMAITUH.
35 15-19.0] | BoAs! (opueHmauuﬂv Ha npumeHeHue Wutepnperanus nHGpopManuy.
XUMUYECKUX 3HAHUL NPU peuleHuU 3a0a4 OcMbIciIeHe U OLIEHUBaHKE COEpKaHus U POPMBI TEKCTa.
8 obracmu oxkpysscarouyeli cpedvlt) Hcnonb3oBanue MHYOPMALIMH U3 TEKCTA
CocraB ocHoBanui. [TorsTre 00 HayuHoe 00bsicHeHNE SIBIICHUIA.
WHAWKATOPaX (opueHmayus Ha [Tonnmanme 0coOEHHOCTEH €CTeCTBEHHO-HAYYHOT'O MCCICI0OBAHNUS.
36 15-19.01 | npumenenue xumuueckux 3Hanui npu WuTepnpeTanyisi JaHHBIX JJIs1 TOJTYyYEHUS! BBIBOJIOB
pewienuu 3adaq 6 obracmu
OKpydHCcaloujelt cpeobt)
Bona kak pactBoputesns. HacoieHHbIE [Touck u u3BIcUEeHNE MHPOPMAITUH.
¥ HEHACBIIICHHBIE PacTBOPHL. MaccoBas WuTepnperanns nHGpOpMALIIH.
37 22.06.0] | 707 BELIECTBA B pacTBope (opueunjauwz OcMbIciIeHUEe U OLIEHUBaHKE COEPKaHus U POPMBI TEKCTa.
Ha npuMeHeHue XUMU4eCKUx 3HaHul npu Hcnonp3oBanue MHPOPMALMH U3 TEKCTa
peuteruu 3a0ay 8 obracmu
OKpyJcaroujetl cpeowl)
IMpakTuyeckas padora Ne 5 o Teme Pernrenue uccnen0BaTeIbCKUX 1 KOMMYHHUKATUBHBIX 33124 TIOCPEICTBOM XUMHUYECKOTO
«IIpuroToBneHne pacTBOpOB ¢ 9KCIepUMeHTa; HOPMHUPOBAHNE YMEHUs OE30IIACHOCTH JKU3HEIESITEILHOCTH;
38 22-26.01 | onpenenéHHON MaccoBOU moseit nonnManue Tpebosanuil Th npu paboTte ¢ BelecTBamMu, YTEHUE ITHKETOK
PacTBOPEHHOTO BELIECTBA» (COO00eHUEe
mexHuKu be30nacHocmu)
29.01- KontponbHas padora Ne2 mo teme
39
02.02 «Kucnopoa. Bonpopoa. Boga»
[Touck u m3BNeYeHNne HHHOPMAITHH.
40 29.01- OKCHJIBI: COCTaB, KJIacCU(UKATIHS, WuaTepnpeTarus nHGOpMAaII.
02.02 HOMEHKJIaTypa OcMBICIIEHUE W OIICHUBaHUE COACpKaHUSI B (HOPMBI TEKCTA.
Hcnonp3oBanue nHGOpPMAIIUU U3 TEKCTA
41 5900 [Tonyuyenne u XUMHUYECKUE CBOMCTBA [Touck u u3BICUECHNE MHPOPMAITUH.

KHCJIOTHBIX, OCHOBHBIX U aMCl)OTCpHBIX

WnTepnperanns nHPOpPMALIIH.




OKCHUI0B

OcMEICIIEHUE W OIICHUBaHUE COACpKAHUSI B (POPMBI TEKCTA.
Hcnonb3oBanue HHOOPMALIMH U3 TEKCTA

OCHOBaHUSI: COCTaB, KIIACCUPUKAIIHS,

HayuHnoe oObsicHeHHE SIBICHUIA.

42 5-9.02 HOMEHKIATY DA [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICI0OBAHNUS.
P WnuTepnpeTanns JaHHBIX U TOTYYCHUS BEIBOJIOB
[Mowuck u u3BNeYeHNE HHDOPMAIIHH.
43 12-16.02 [MonyuyeHne U XUMHYESCKHE CBOMCTBA Wutepnperanus nHGpoOpManuy.
’ OCHOBaHUH OcCMBICIIEHUE U OLICHUBAHUE COJCPKaHUSI U (POPMBI TEKCTA.
Vcnonp3oBanue nHGOPMANHU U3 TEKCTa
HayuHoe 00bsiCHCHUE SBIICHUIA.
KucnoTsl: cocTaB, kinaccupukaims, N
44 12-16.02 HOMEHKIATY DA [Nonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
yp WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
[Mowuck u u3BNeYeHNUE HHDOPMAIIHH.
45 19-22.02 [MonyuyeHne U XUMHYESCKIE CBOWCTBA Wutepnperanus nHGpoOpManuy.
’ KHCJIOT OcCMBICIIEHUE U OLICHUBAHUE COJCPKaHUSI U (POPMBI TEKCTA.
Hcnonp3oBanue HHGOPMAIIUU U3 TEKCTA
Comnu (cpennue): HOMEHKIATYpa, HayuHoe 00bsicHeHNE SIBIICHUIA.
46 19-22.02 | cnocoObl OTYYCHUS, XAMHYCCKHIE [Nonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
CBOWCTBA WuTepnpeTanus JaHHBIX JUIs TOTYYCHUS BBIBOJIOB
[IpaxTraeckas pabora Ne 6. Pemmenne Perrenne nccnenoBaTeNnbCKUX 1 KOMMYHUKATHBHBIX 337129 TIOCPEICTBOM XUMIYECKOTO
26.02 SKCIEPUMEHTAIBHBIX 3334 110 TeMe SKCIIEpPUMEHTa; (OPMHUPOBAHUE YMEHHS 0€30IIaCHOCTH JKU3HEACATEIbHOCTH;
47 01 0'3 «OCHOBHBIE KJIACCHI HEOPTaHUIECKHIX nonuMmanue TpedoBanuii Th mpu pabore ¢ BelecTBaMu, 9TEHUE 3THKETOK
' COCIIMHEHUI» (COOM00eH e MeXHUKU
bezonacrnocmu)
26.02 I'enernyeckas cBsA3b MEXKAY KilacCaMH HayuHoe 00bsicHeHNE SIBIICHUIA.
48 01 0'3 HEOPTaHWUYECKUX COCTUHEHUH (pazgumue [Tonnmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOTO UCCICIOBAHNUS.
' HAYYHOU 110603HAMENbHOCMU) WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
o aCCYXIIaTh, BEICKAa3bIBATh COOCTBEHHOE MHEHHE B OTHOIICHNHN AKTYAJIFHBIX HAYYHBIX
49 04-07.03 O060061IEHNE U CUCTEMATHA3ALMS 3HAHWIA paccy i y y
B3TJISI0B
Konrponbnas padora Ne3 mo teme
50 04-07.03 | "OcCHOBHBIE KJTacChl HEOPTAaHUIECKUX
coequHeHnin"
IMowuck u u3BNeYeHNE HHDOPMAIIHH.
[epBbIc MOMBITKY KIaCCH(DUKALUU VHTepnpeTats uHbopMaLmn
51 11-15.03 | xumuueckux sneMmenToB. [loHsTHE O prb P )
OcMBICIIEHUE U OLICHUBAHUE COCPKaHUS U (POPMBI TEKCTA.
TpyTIax CXOIHBIX 3JIEMEHTOB
Vcnonp3oBanue nHGOPMAINHU U3 TEKCTa
[epromuyeckuii 3aK0H U IMowuck u u3BNeYeHNE HHDOPMAIIHH.
52 11-15.03 | Ilepuoguueckas CHCTEMa XUMUYECKHUX Wurepnperanus nHGpopManuy.

anemenToB JI. 1. MenneneeBa

OcCMEICICHHE U OLCHUBAHWEC COACPKAHHA U (bOpMLI TCKCTA.




(omHoweHue K XUMUy KaxK K 8A*CHOU
cocmasnawell Kyibmypul, 20p00Cmbs 3d
BKIAO POCCUICKUX U COBEMCKUX VUEHDBIX 8
paszeumue MUpo8ou XUMu4eckol HayKu)

Vcnonp3oBanue nHpOpMANN U3 TEKCTa

[Touck u m3BneYeHNne HHHOPMAITHH.

53 18-22.03 [leproe1, TP, TOATPYTIITEL WuaTepnperarus nHGOpMaIim.
54 18-22.03 Crpoenue atomoB. COCTaB aTOMHBIX paccyXIaTh, BBICKa3bIBATh COOCTBEHHOEC MHCHHE B OTHOIICHUH aKTyallbHBIX HAYYHBIX
’ sinep. M3otonsl B3TUISIJIOB
CTpoeHHe IEKTPOHHBIX 000JI0YCK IMowuck u u3BNEeYeHNE HHDOPMAIIHH.
55 01-05.04 | ATOMOB dJIEMEHTOB Iepuonnueckoit Wutepnperanus nHGpoOpManuu.
’ cucremsl JI. 1. Menneneesa (pazsumue
HayuHOU 1H0O03HAMENbHOCIU)
XapakTeprcTHKa XUMUYECKOTO paccykIaTh, BBICKa3bIBATh COOCTBEHHOEC MHCHHE B OTHOIICHUH aKTyallbHBIX HAYYHBIX
3JIEMEHTA TI0 €T0 MOJIOKCHHIO B B3IJISAIOB
56 01-05.04 .
ITepuonuueckoii cucteme Jl. Y.
MengeneeBa
3nauenue [lepuoauyeckoro 3akoHa 1Jis IMowuck u u3BNeYeHNE HHDOPMAIIHH.
pasButus Hayku U npaktuku. . U. Wutepnperanus nHGpOpMaIUU.
MenneneeB — y4EHBIN, IeJaror u OcCMBICIIEHUE U OLICHUBAHUE COJCPKaHUSI U (POPMBI TEKCTA.
57 8-12.04 TpaXIaHUH (OMHOWEHUE K XUMUU KAK K Hcnonp3oBanue nHpOpMAIIUU U3 TEKCTA
' BAJICHOU COCMABAAIOULell KYIbIMYPbl,
20p00Cmb 3a 8KAAO POCCUTICKUX U
COBEMCKUX YUEHBIX 8 pA3GUMUe MUPOBOL
XUMUYECKOU HAYKU)
IMowuck u u3BNEeYeHNE HHDOPMAIIHH.
DIEKTPOOTPUIIATEITBHOCTh AaTOMOB
58 8-12.04 Wurepnperanus nHGopMauy.
XUMHYECKHX 3JICMEHTOB
OcCMBICIIEHUE U OLICHUBAHUE COJCPKAHUSI U (POPMBI TCKCTA.
59 15-19.04 Honnast xumuueckas cBsizb H Aep bop
Hcnonp3oBanue nHGOpPMAILIUU U3 TEKCTA
60 15-19.04 KoBanenTHas moIspHAS XUMHYECKAs OcMBICIIEHHE 1 OLICHIBAHKE COICPIKaHUsI U (POPMBI TEKCTA.
) CBSI3b Hcnonp3oBanue nHGOpPMAIIUU U3 TEKCTA
61 22-26.04 KoBasieHTHas HETONIApHAS XUMHUYECKast OcMBICIIEHHE 1 OLICHIBAHKE COICPIKaHUSI U (POPMBI TEKCTA.
) CBsI3b Hcmonb30Banre HHGOPMAITUU U3 TEKCTa
OCMBICIIEHUE U OLICHUBAHUE COJCPKAHUSI U (POPMBI TCKCTA.
62 22-26.04 CreneHb OKUCICHHS H Aep bop
Vcnonp3oBanue nHGOPMAINHU U3 TEKCTa
63 29.04- OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE OCMBICIIEHUE U OLICHUBAHUE COACPKAHUSI U (POPMBI TCKCTA.
03.05 peakiuu Hcnonb3oBaHue MHYOPMALIMH U3 TEKCTa
64 29.04- OKHCIUTENN U BOCCTAHOBUTENH OcMEICIIeHHE U OIICHUBaHUE CONepKaHUS H (HOPMBI TEKCTA.




03.05 Hcmonb3oBanre HHGOPMAIIUU U3 TEKCTa
65 6-10.05 Konrponbnas padora Ne4 1o teme
«Crtpoenue aToma. XuMHYECKasi CBA3b)
66 13-17.05 Pe3epBHbIit ypok. O6o§meHHe u
crcTeMaTH3aLus 3SHAHUH
67 20-24.05 PezepBHEI ypok. O6ofimel-me u
CHCTeMaTH3aLusl 3HAHUH
68 27-31.05 PezeprHsrit ypok. O600menne n

CHUCTEMAaTH3aIusl 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I1O0
[MPOIr'PAMME




9 KJIACC

Ne Cpoxkn
Tema ypoka Ko.-Bo .
n/n H3y4YeHHust 4aCOB ®opMmupoBanne QyHKIHOHATbHOH IPAMOTHOCTH
Ilepuonuueckuii 3akoH. [lepuonnueckas
cucreMa XuMu4eckux snementos 1. U. [Mounck n u3BneueHne HHPOPMAILHH.
1 4-8.09 MeHzeneeBa (omHouleHue K XUmMuu Kax K 1 Wurepnperanus nHGoOpMauy.
’ BAJICHOU COCABISIOWEN KYIbMYPbl, 20POOCHTb OcMbICiIeHUE U OLIEHUBaHHE COEPKaHus U OPMBI TEKCTa.
30 8KAAO POCCUUCKUX U COBEMCKUX YYEHBIX 6 Hcnonp3oBanue MHYOPMALMH U3 TEKCTA
pazsumue Mupo8oll XumMu4eckoll HayKu)
N Paccysxnathb, BbICKa3bIBaTh COOCTBEHHOE MHEHUE B OTHOIICHHH aKTyaJbHBIX
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 4-8.09 - 1 HayY4HBIX B3MJIs10B OCMBICIICHUE U OLICHUBAHUE COAEPIKaHUsS U (POPMBI TEKCTA.
XMMHUUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPHUOI0B
Hcnonb3oBaHue MHYOPMALIMH U3 TEKCTa
[Touck u u3BneYeHNne HHPOPMAITHH.
Kiaccudukanus u HOMEHKIATypa
. Wurepnperanus nHGOpMaLuy.
3 11-15.09 | HeopraHUYECKUX BEIICCTB (PA36UmMuUe HAYUHOL 1
OcMbIciIeHEe U OLIEHUBaHKE COEPKaHus U OPMBI TEKCTa.
M0b03HamenLHOCMU)
Hcnonb3oBaHue MHYOPMALIMH U3 TEKCTa
o [Touck u m3BNeYeHNe HHPOPMAITHH.
Buasr XuMU9ecKo# CBA3H U THIIBI
N . WuTepnperanns nHGpOpMALIIH.
4 11-15.09 | xpucTaIUIMYECKUX PEIIETOK (pazsumue HAYy4HOU 1
OcMbIciIeHUEe U OLIEHUBaHKE COEPKaHus U POPMBI TEKCTa.
M0b03HaAmenbHOCMU)
Hcnonb3oBaHue MHPOPMALIMH U3 TEKCTa
KonTtponsHas padora Nel mo teme
5 18-22.09 | «IloBTOpeHue u yriayOiieHHe 3HAHUH OCHOBHBIX 1
pasnenoB Kypca 8 kimacca»
Kinaccupukanus XUMUIECKUX PEaKIi 1Mo
. PaccyxnaTh, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHHH aKTyaIbHBIX
6 18-22.09 | pa3nmu4HBIM pHU3HAKAM (paszsumue HayuHoU 1
HAYYHBIX B3TJI0B
M10003HAMENbHOCIU)
[ToHsiTHE O CKOPOCTH XMMHUYECKOH PEaKIH.
PaccyxnaTs, BEICKa3pIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHHH aKTyaTbHBIX
7 25-29.09  TloHsATHE O TOMOTEHHBIX U T€TEPOTESHHBIX 1
HAYYHBIX B3TJI0B
peaxmsIx
[ToHsTHE O XUMUYECKOM PaBHOBECHHU. [Mounck n u3BneueHre HHPOPMALHH.
8 25-29.09 | dakTopsl, BIUAIOUINE HA CKOPOCTh XUMUYECKOI 1 Wurepnperanus nHGOpMaLuy.

PC€aKMU U IMOJIOXKCHHUE XUMHUYCCKOI'O

OcCMEICICHHE U OLCHHUBAHWEC COACPKAHHUA U (bOpMLI TCKCTa.




paBHOBECHS (passumiie Hay4YHOU
M0003HamenbHOCMUY)

Vcnonp3oBanue nHGOpMAINN U3 TEKCTa

Paccy;xz[aTL, BBICKA3bIBATh COOCTBEHHOE MHECHHE B OTHOIICHUU AKTYaJIbHBIX

MMPpUMEHCHUEC

9 2-6.10 OKHCITUTETLHO-BOCCTAHOBUTEILHBIC PEAKITTH
Hay4YHBIX B3TJISI0B
IMowuck u u3BNeYeHNUE HHDOPMAIIHH.
10 2-6.10 Teopust 3IEKTPOTUTHIECKOM TUCCOLUALIIH. WuaTepnpeTarus nHGOpMaIim.
’ CuibHBIC U CITa0bIe IIEKTPOTHTHI OcMEICIIEHHE ¥ OIICHUBAHUE CONCpKaHUSI B (HOPMBI TEKCTA.
Hcnonb30Banre HHGOPMAITUU U3 TEKCTA
1 9-13.10 VoHHbIE ypaBHEHIS peaKuii PaccyxnaTh, BEICKa3bIBaTh COOCTBCHHOC MHCHHUE B OTHOIIICHHH aKTYyalbHBIX
’ My p HAYYHBIX B3IJISIOB
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUM B PaccyxnaTh, BEICKa3bIBaTh COOCTBCHHOC MHCHHUE B OTHOIIICHHH aKTYyalbHBIX
12 9-13.10 CBETE MPEJCTABICHUN 00 3JICKTPOIUTHICCKON HAYYHBIX B3JISI0B
’ JTUCCOIMALIUY (pa3eumue HayuyHou
10603HAmMeNbHOCML)
. . IMowuck u u3BNeYeHNE HHDOPMAIIHH.
XUMHYECKHE CBOMCTBA COJICH B CBETE VHTepnpeTats uHbopMaLHI
13 16-20.10 | mpencraBneHuid 00 MCKTPOTUTHICCKON prp P )
e OcCMBICIIEHUE U OLICHUBAHUE COJCPKaHUSI U (POPMBI TEKCTA.
Hcnonp3oBanue nHGOpPMALIUU U3 TEKCTA
14 16-20.10 IomsTHe 0 FHApOH3E Comeii PaccyxnaTs, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHHH aKTYyaIbHBIX
) P HAYYHBIX B3IJISIOB
15 232710 OGOGIIEHHE 1 CHCTEMATH3AS SHARMT PaccyxnaTh, BEICKa3pIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHUH aKTyaIbHBIX
’ Hay4YHBIX B3TJISI0B
Mpaxmaeckas paGora No 1. «Pelere Pemenue nccnenoBaTeNbCKUX 1 KOMMYHUKATHBHBIX 32/1a4 TIOCPEICTBOM
16 232710 31<clr31e HMeHTaHLIID{Hx 3az[a_q»- (cobmodenue XUMHYECKOTO 3KCIIEPUMEHTa; (PopMUpOBaHHE YMEHHS 0€301MacHOCTH
’ P JKU3HEICATCIIHHOCTH,
npasu besonacuocmu) N
nonnManue TpeboBanuii Th mpu pabore ¢ BelecTBaMH, YTEHHE 3THKETOK
KonrponbsHast padora Ne2 1o reme
17 6-10.11 «ONEeKTPOIUTHIECKAS TUCCOITHAIIHS.
XUMUYECKUE PEAKIIMH B PACTBOPAX)»
OO01m1ast XapaKTEePUCTHKA TaJIOTCHOB.
18 6-10.11 X UMICCKHIE CBOHCTBA HA TIDHMEDE X10Da PaccyxnaTh, BEICKa3bIBaTh COOCTBCHHOC MHCHHE B OTHOIIICHUH aKTYaTbHBIX
’ ~ pUMEp P HAYYHBIX B3JISI0B
(pazeumue HayuHOU 1H0OO3HAMENbHOCIU)
IMowuck u u3BNeYeHNE HHDOPMAIIHH.
Xnopoomopon. ConsiHast KHCITOTA, VHTepnpeTats uHbopMaLmn
19 13-17.11 | xuMuYecKue CBOWCTBA, OJIyUYEHHE, prp P )

OcMEICIEHHE U OLICHHMBAHUEC COACPIKAHUA U (I)OpMLI TCKCTa.
Hcnonb3oBaHue I/IHd)OpMaIII/II/I 3 TCKCTa




ITpakTudeckas pabora Ne 2 mo Teme

Pemenune ucciaenoBaTenbCKuX 1 KOMMYHHUKATHUBHBIX 3a1a4 IMOCPECACTBOM
XUMHUYECKOI'O IKCIICPUMCHTA, (bOpMPIpOBaHI/Ie YMCHUsA 0e30IMacHOCTH

20 13-17.11 | «Ilomy4yeHue coynssHOM KUCIOTHI, U3yUYEHHUE €€
N JKU3HENIEATEIbHOCTH;
CBOWCTBY (cobnodenue npasui 6e30nacHocmit) .
nonnManue TpeboBanuii Th mpu pabote ¢ BelecTBaMH, YTCHUE ITHKETOK
BorunciieHus mo ypaBHCHUSIM XUMHYCCKIX
. HaxonuTh 1 u3BIeKaTh HHPOPMALIHUIO;
peakuui, eciiv OJTMH U3 peareHTOB JaH B
21 20-24.11 N WHTErPUPOBaTh U MHTEPIPETHPOBATH COOOIEHHUS TEKCTa;
n30bITKE (pazsumue Hay4yHOU
M0003HamenbHOCMU)
2 20-24.11 OO0mast xapaKTepUCTHKA JIeMeHTOB VIA- PaccyxnaTh, BEICKa3bIBaTh COOCTBCHHOC MHCHHUE B OTHOIIICHHH aKTYalbHBIX
' TPYIIIBI HAYYHBIX B3IJISIOB
AnnotpornHbie MOAU(MUKAIIUHE CEPHI.
23 27.11- Haxoxxaenue cepbl U €€ coelMHEeHU B PaccyxnaTh, BEICKa3bIBaTh COOCTBCHHOC MHCHHUE B OTHOIIICHHH aKTYaIbHBIX
1.12 pupoae. XuMUYECKHE CBONCTBA CEPhI HAaYYHBIX B3IJIS/I0B
(pazeumue HayuHOU 1H0OO3HAMENbHOCIU)
Haxonuts 1 u3BiekaTb HHPOpPMALIHIO;
27.11- CepoBoziopo/i, cTpocHHE, PU3UUCCKUE U bop ’
24 o HWHTETPUPOBATh U UHTEPIPETHPOBATH COOOIICHUS TEKCTA;
1.12 XUMHUYECKHUE CBOMCTBA
HaxoanTs 1 n3BnexaTh HHPOPMALIHIO;
Oxkcunel cepsl. CepHast KUCIIOTa, pU3HUeCKHe A bopmauio;
25 4-8.12 o WHTErPUPOBaTh U MHTEPIPETHPOBATH COOOIICHUS TEKCTa;
U XUMHYECKHE CBOMCTBA, MPUMEHEHHE
XUMHUUECKUE PEaKIiH, JIS)KAIIIEe B OCHOBE
MIPOMBIIIICHHOTO CIT0c00a TOIy4eHHUs CEPHOI
KHCJIOTH. XUMHUIECKOE 3arps3HEHUE
N PaccyxnaTs, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHUN aKTYaIbHBIX
26 4-8.12 OKPY’KaIOUIEH Cpelibl COEAUHEHUIMU CEPbL
HAYYHBIX B3IJISI0B
(opuenmayus Ha npUMeHeHue XUMUYECKUX
3HANUL NPpU pewenuy 3a0ay 6 obracmu
OKpYAcaroujeli cpeosi)
Brruncnenne MaccoBoii I0JIM BBIXOa
27 11-15.12 YMes0 BBICKa3bIBaTh XOPOIIO 0OOCHOBaHHBIC MATEMaTHUYECKUE CYXKICHUS
MIPOJYKTa peakuuu
OO6mmas xapakTepuUCTHKA dJIEMEHTOB V A-
HaxoanTs 1 n3BIeKaTh HHPOPMALIUIO;
28 11-15.12 | rpynmsl. A30T, paclipoCTpaHEeHHE B IIPUPOE,
. HHTETPUPOBATh U HHTEPIIPETHPOBATH COOOIICHNS TEKCTA,
(u3ngecKre ¥ XMMUYECKHE CBOWCTBA
29 18-22.12 AMMHaK, ero GU3nIecKne U XUMUIECKUE HaxomuTh u u3BnekaTh HHGOpPMAIIHIO;
' CBOWCTBA, MMOJTydCHIE U IPIMCHEHHUE HHTETPUPOBATh U MHTEPIPETHPOBATH COOOIICHHS TEKCTA,
30 18-22.12 Ipakrryeckas pabora Ne 3 o Teme Pemenue nccnenoBaTebCKMX 1 KOMMYHUKATUBHBIX 3a/1a4 MOCPEICTBOM

«HOJ’Iy‘-ICHI/IG aMMHaKa, U3y4C€HUC €Iro CBOICTBY

XUMHUYCCKOI'0 OKCIICPUMCHTA; (1)OpMI/Ip0BaHI/Ie YMCHUA 0e30IMaCHOCTH




(cobriodenue npasun bezonacHocmu)

KHU3HEACATCIBHOCTH;
nonnManue TpeboBanuil Th mpu paboTe ¢ BelecTBamMu, YTEHUE ITHKETOK

A30THas KUCTIOTa, e€ pu3ndeckue u

HaxomuTh u u3BnekaTh HHGOpPMAIIHIO;

31 25-29.12 o
XIMHUYECKHIE CBOWCTBA HHTETPUPOBATh U MHTEPIPETHPOBATH COOOIICHHS TEKCTA,
Hcnonp30BaHUE HATPATOB U COJICH aMMOHUS B
Ka4yecTBE MIHHEPAIBHBIX yI0OpeHNUIL.
3 2529 12 XUMIYECKOe 3arps3HEHIE OKPYKaIOIIeH Cpeabl PaccyxnaTh, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHHH aKTYaIbHBIX
' COCTMHEHUSIMH a30Ta (OpueHmayus Ha HAYYHBIX B3TJI0B
npuMeHeHue XUMUYeCKUx 3HAHUl npu peuleHuu
3a0a4 8 obaacmu oKpyscaiowel cpedst)
®ochop. Oxenn pocdopa (V) u pochopHas
$op A bocdopa (V) 1 docd p HaxoanTs 1 u3BIeKaTh HHPOPMALIHNIO;
33 9-12.01 KHUCIIOTa, (PU3MIECKHE U XUMUIECKUE CBOWCTBA,
- WHTETPUPOBATh U HHTEPIIPETHPOBATH COOOIICHNS TEKCTA,
Hcnonb3oBanue GochaToB B Ka4ecTBe
MUHEPAIBHBIX YIOOpEHHA. 3arpsi3HeHIe
N HaxoanTs 1 n3BIeKaTh HHPOPMALIHIO;
34 9-12.01 TIPUPOJTHON cpeapl hochaTamu (opuenmayus Ha
. HHTETPUPOBATh U MHTEPIIPETHPOBATH COOOIIECHNS TEKCTA,
npuMeHeHue XUMUYeCKUx 3HAHUl npu peuleHuu
3a0a4 8 obaacmu oKpysicaiowel cpedst)
35 15-19.01 Yruepon, pacnpocTpaHeHHE B TIPUPOJIC, HaxonuTh 1 u3BIekaTh HHPOPMALIHUIO;
' (u3nvecKue U XUMUYECKHE CBOWCTBA HMHTETPUPOBATh M UHTESPIPETUPOBATH COOOIICHHS TEKCTA;
Oxcupl yraeposa, ux Gpusndeckue u
XUMHUUYECKHE CBOMCTBA. DKOJIOTHYECKUE
36 15-19.01 MPOOJIEMBI, CBS3aHHBIC C OKCUJIOM yIiepoJa HaxonuTh 1 u3BIeKaTh HHPOPMALHUIO;
' (IV) (opuenmayus na npumenenue xumuyeckux HUHTETPUPOBATh U UHTEPIPETUPOBATH COOOIICHHS TEKCTA
BHAHUL NPU peweruy 3a0ay 8 ooaacmu
OoKpydicaloueil cpedbvt)
N HaxonuTh 1 u3BneKaTh HHPOPMAILIUIO;
37 22-26.01 YronpHas KucioTa u €€ cosiu A bopmanuio;
UHTETPUPOBATh M UHTCPIPETHPOBATH COOOIICHHS TEKCTA
Ipakrryeckas pabora Ne 4 o Teme Perrenue uccine0BaTeNbCKUX 1 KOMMYHHUKATUBHBIX 33124 TIOCPEICTBOM
38 22-26.01 "[Monmyuenue yriekucioro ra3a. KayectseHHas XUMHYECKOTO 3KCIIEPUMEHTa; (OpMUpOBaHHE YMEHUs OS30MacHOCTH
’ peaxius Ha KapOoHAT-UOH" (cobnodenue JKU3HEIESITENIbHOCTH;
npasui 6e3onacnocmu,) nonnManue TpeboBannii Th mpu pabote ¢ BeliecTBaMH, YTCHUE STHKETOK
39 29.01- [lepBoHauanbHBIC TOHATHS 00 OPTaHUYECKUX PaccyxnaTs, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHHH aKTYaTbHBIX
02.02 BEILECTBAX KaK O COCIMHEHUSIX YIiepoaa Hay4HBIX B3TJISI0B
29.01- . HaxomuTh u u3BiekaTh HHGOpPMAIIHIO;
40 KpemHuii u ero coetMHESHUS A (bopmaruro;
02.02 HMHTETPUPOBATh U HHTEPIPETUPOBATH COOOIICHHUS TEKCTA




IIpaktudeckas padora Ne 5. Pemenune
JKCIIEPUMEHTAJIbHBIX 3aa4 110 TeMe

Pemenune ucciaenoBaTenbCKuxX 1 KOMMYHHUKAaTHUBHBIX 3a/1a4 ITOCPEACTBOM
XUMHUYECKOI'O IKCIICPUMCHTA, (bOpMPIpOBaHI/Ie YMCHUs 0e30IMaCHOCTH

41 5-9.02 .
«BaxxHelue HeMeTaJlIbl U KX COCIUHCHHUSD) KU3HENIEATCILHOCTH;
(cobniodenue npasun bezonachocmu) nonnManue TpeboBanuil Th npu paboTe ¢ BelecTBamMu, YTEHUE ITHKETOK
4 5.0.02 KonTponsHas padora Ne3 mo teme
) «BaxxHelue HeMeTaulbl U UX COSIUHEHUS»
OO6mmas XxapaKTepUCTHKA XUMUIECKUX N
Hay4Hoe 0ObsicCHEHHE SIBICHUIA.
AJIEMEHTOB — METAJUIOB. MeTaluinueckas CBsi3b N
43 12-16.02 . ITonnMaH1e 0COOEHHOCTEH €CTECTBEHHO-HAYYHOTO UCCIIEC0OBAHMS.
W MEeTaJUTMuecKas KpUCTaJTHYecKas peieTka.
N WnaTepnperanns JaHHBIX IS TOTYYICHUS BEIBOIOB
dusnvecKkue CBONCTBAa METAILIOB
XUMHYECKUE CBOMCTBA METAJIIOB.
o N Haxoauts 1 u3BiekaTh HHGOpMALHIO;
44 12-16.02 | DHEKTPOXUMHUYECKUHN PSJT HATPSOKEHUIH
WHTErPUPOBAaTh U HHTEPIIPETHPOBATH COOOIIEHHUS TEKCTA
METaJIOB
OO1mue crnocoOb! MOTy4YeHHs METAIIIOB.
CrnaBel. BeruciieHus o ypaBHCHUSIM
45 19-22.02 | XUMHUYECKUX pEaKIni, €CITU OJUH U3 PEareHTOB YMerno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE MATEMaTHYECKHUE CY>KACHUS
COIIEPKHUT MPUMECH (paszgumue HayyHoU
110003HaAMENbHOCIU)
HaxonuTh 1 n3BneKaTh HHPOPMAILIUIO;
46 19-22.02 ITonsATue o KOppo3uu MeTaIIOB A popmaiio;
UHTETPUPOBATh M UHTCPIPETHPOBATH COOOIICHHS TEKCTA
26.02- Haxonuts 1 u3BiekaTb HHQOpPMALIHIO;
47 [lenouyHble METAILIIBI A popmanuio;
01.03 MHTErPUPOBATh M HHTEPIPETHPOBATH COOOIICHHUS TEKCTA
26.02- HaxomuTh u u3BnekaTh HHGOpPMAIIHIO;
48 OKCHITBI ¥ TUIPOKCHUIBI HATPHUS M KaJIHS
01.03 MHTEIPUPOBATh M HHTEPIPETHPOBATH COOOIICHHUS TEKCTA
49 04-07.03 [llenogHO3eMeNbHBIE METAIUIBI — KAJIBITUN 1 HaxomuTh u u3BnekaTh HHGOpPMAIIHIO;
‘ MarHui MHTErPUPOBATh U HHTEPIIPETHUPOBATH COOOIIEHHUS TEKCTA
N HaxonuTh 1 n3BNeKaTh HHPOPMAILIHUIO;
50 04-07.03 Baskueiinme coeTMHEHUS KBNS A bopmammio;
MHTErPUPOBATh U HHTEPIIPETHUPOBATH COOOIEHHUS TEKCTA
. HaxonuTh 1 u3BneKaTh HHPOPMAILIUIO;
51 11-15.03 O00011IeHNEe U CUCTEMATH3aLMs 3HAHUHA & (bopmanuio;
UHTETPUPOBATh M UHTEPIPETHPOBATH COOOIICHHSI TEKCTA
JK&cTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUS
52 11-15.03 (opuenmayus Ha npuMeHenue XUMUYECKUX HaxonuTh 1 u3BIeKaTh HHPOPMALHUIO;
' 3HAHUL npU pewienuy 3a0a4 6 obracmu HWHTETPUPOBATh U UHTEPIPETUPOBATH COOOIICHHS TEKCTA
OKpYAcaroujeli cpeosi)
53 18-22.03 [pakrrueckas padora Ne 6 o Teme Pelienne ucciie1oBaTeIbCKUX 1 KOMMYHHKATHBHBIX 33124 TOCPEICTBOM

"YKECTKOCTH BOJIBI M METOJIBI €€ yCTpaHeHHST"

XUMHYECKOTO 3KCIIEpUMEHTa; (QopMHUpOBaHHE YMEHHs 0€301MacHOCTH




(cobriodenue npasun bezonacHocmu)

KHU3HEACATCIBHOCTH;
nonnManue TpeboBanuil Th mpu paboTe ¢ BelecTBamMu, YTEHUE ITHKETOK

HaxomuTh u u3BiekaTh HHGOpPMAIIHIO;

54 18-22.03 AmoMuHU]
HHTETPUPOBATh U MHTEPIPETHPOBATH COOOIIECHHSI TEKCTA
HaxonuTh 1 u3BIeKaTh HHPOPMALIHUIO;
. HHTETPUPOBATh U MHTEPIPETHPOBATH COOOIIECHHS TEKCTA;
55 01-05.04 AMdoTepHbIe CBOWCTBA OKCHAA U THIPOKCHUIA pup PHpETHp t ’
HaxoanTs 1 u3BIeKaTh HHPOPMALIHIO;
HHTETPUPOBATh U HHTEPIPETHPOBATH COOOIIECHHSI TEKCTA
HaxoauTh 1 n3BneKaTh HHPOPMAILIUIO;
56 01-05.04  Keneso op :
UHTETPUPOBATh M UHTCPIPETHPOBATH COOOIICHHS TEKCTA
57 8-12.04 Oxkcunipl, TuApOKCcHIBl U conn xenesa (I1) u HaxonuTh 1 u3BIeKaTh HHPOPMALIHUIO;
) skenesa (11) UHTETPUPOBATh M UHTCPIPETHPOBATH COOOIICHHS TEKCTA
HayuHoe 00bsicHeHNE SIBIICHUIA.
58 8-12.04 O6o00mIeHre 1 cUCTeMaTH3aINs 3HAHIHA [Tornmanme 0coOEHHOCTEH €CTECTBEHHO-HAYYHOT'O MCCICI0OBAHNUS.
WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
IIpaktudeckas pabora Ne 7. Pemenue Pemenne nccienoBaTenbCKMX 1 KOMMYHHUKATUBHBIX 33]1a4 TTOCPEICTBOM
59 15-19.04 | KCTICPHMEHTATBHBIX 327124 IO TeMe XUMHYECKOTO 3KCIIEPUMEHTa; (POopMUpOBaHHE YMEHHS 0€301IacHOCTH
’ «BaxxHelue MeTauIbl U UX COCUHEHUSD) JKU3HEESATEIbHOCTH;
(cobriodenue npasun bezonacHocmu) nonnManue TpeboBanuii Th mpu pabore ¢ BelecTBaMH, YTEHHE 3THKETOK
Brrancienus mo ypaBHEHUSIM XHMAYECKIX
€aKITIii, ECITM OIWH U3 PEarcHTOB IaH B
60 15-19.04 P ’ P YMerno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHBIE MATEMaTHUECKHUE CY>KACHUS
M30BITKE WU CONEPKUT MpUMecH. BerancieHus
MacCOBOM JIOJIH BBIXOJa MMPOAYKTA PEaKIHH
. HaxoanTh 1 n3BneKaTh HHPOPMALIHIO;
61 22-26.04 O6o00muieHre 1 cuCTeMaTH3aINs 3HAHIHA A bopmarmo;
HHTETPUPOBATh U MHTEPIPETHPOBATH COOOIIECHHSI TEKCTA
62 20-26.04 KonrponbsHast padora Ned 1o reme
) «BaxHeillne MeTalljIbl U UX COCITUHEHUS
BemiectBa u MaTepualibl B TOBCEHEBHOM
63 29.04- JKU3HU YCIIOBEKA (OpueHmayusi Ha npuMeHeHue PaccyxnaTh, BRICKa3bIBaTh COOCTBCHHOC MHCHHE B OTHOIIICHHH aKTYaTbHBIX
03.05 XUMUYECKUX 3HAHUL NPU PeUeHUU 3a0ay 6 Hay4HBIX B3TJIS0B
obaacmu okpyscaioujett cpeovl)
29.04 XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH HayuHoe oObsicHeHHE SIBICHUIA.
64 03 O 5 CpeIsl (pazgumue HAyYHOU [Nonumanue 0COOCHHOCTEH €CTECTBCHHO-HAYYHOT'O UCCIICIOBAHUS.
) M0003HamenbHOCMUY) WuTepnpeTanus JaHHBIX JUIs TOJTYYCHUS BHIBOJIOB
65 6-10.05 Pounb XMMUH B pemeHIH 3KOJIOTHIECKUX PaccyxnaTs, BEICKa3pIBaTh COOCTBEHHOE MHEHHE B OTHOIIICHHH aKTYaIbHBIX

po0JIeM (opuenmayus Ha npuMeHeHue

HAYYHBIX B3IJIAO0B




XUMUYECKUX 3HAHUL NPU PEeUeHuY 3a0a 8
obaacmu okpyscaioujett cpeovl)

Peseprusrii ypok. O600menwe n

66 13-17.05 N
CHCTEMATH3AITHS 3HAHUI

67 20-24.05 PeseprHbIi ypoK. O60?H.[eHHe "
CHCTEMATH3AITHS 3HAHUI

68 27-31.05 Pesepruebiit ypok. O6001IeHE 1

CUCTCMaTU3aus 3HAHUI




