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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYy EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUM
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyUYEHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C NPHUBICUECHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKaroIUi MUPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENIbHOW M y4eOHO-MCCIIEeNOBATEIhCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE MPUOOPENH TaKHe MEIH, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCiaoBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOMNUX yHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3ys 3HAHWUS WM OIBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JESITEIIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIEISAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWI0O HAa OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS W HANpPaBICHHOCTH AAIbHEUIIIETO
oOydeHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYJOBaAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (II),
U3y4YEHUE CIOCOOOB pa3JeeHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOI0 3(pekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnmdyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIyUYCHHUE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PpACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaJIM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, Ia3, (pU3MyYecKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepunoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemIoBoMy 3((deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanyu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTalllaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. CoMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKius Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OpEHUM.

OOmas xapakTepuctika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coau, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
noyiydeHue W mnpuMmeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY W TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha Cylibdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOMWCTB YTJIEKHMCJIOTO Trasa, MPOBEJICHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenIIne HEMETauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas: ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xkene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpMoTHYecKOro BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMOJHEHHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI OCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4)¢popMuUpOBaAHMS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBOKEHHE K TPYyAy M pe3yJbTaraMm TPYJIOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6)3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznYeCKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiui,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOKeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAy4YHBIC METOIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBOo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
KoHTpoJsbHBbIE IpakTHyeckune
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3nes 1.1lepeoHayanbHble XMMHYECKHE IIOHATHS
Xumust — BakHas 00J1acThb
. bu6mmoreka [IOK
1.1 €CTECTBO3HAHMS U NMPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
JIeSITENLHOCTH YEJIOBEKa
12 BertecTBa 1 XuMH4U€eCKHE 15 | bubmunoreka LIOK
’ peaKImn https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2.BaxHeiilnne npeacTaBUTe M HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. [lonsitue 06 6 bu6nuorexa [IOK
' OKCHIax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o xucinorax u 2 1 bu6mmoreka [IOK
’ COJIAAX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 Bubmuotexa [JOK
2.3 5 1 1
OCHOBaAHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 1 1 bubmuotexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

Paznen 3.11epuoanyeckuii 3akoH u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT

3.1

[Tepuonuueckuii 3aKOH 1

7

bu6mmoreka [IOK



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

Ilepuonnueckas cucrema
XUMHUYECKHX dj1eMeHToB 1. 1.
MenpeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢

XUMHYECKas CBA3b.

32 | Omcmiemsso- 8 el IS
BOCCTaHOBUTEJIbHBIE PEAKLIMU
bubnuoteka [JOK
Hroro mo paszey 15 https://m.edsogru/7f4l837c
PeszepBHoe Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1.BeniecTBO 1 XUMHUYECKHE PeaKIIUU
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2.HeMeTa/JIBI 1 UX COeAUHEHUSA
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PyTaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
) . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3.MeTaJIbI M MX COCTHUHEHU S

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 okpy:kamomas cpeaa
4.1 BermecTBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

KonauyecTBo yacoB Kon Kon BocnuratenbHas
Ne DJIeKTPOHHBIE
npoBepsieMor npoBepsieM COCTABJISAIOIIAS
IIpakTuye uudposbie
Tema ypoka KontpoJuabn o0 TpeboBaHMsA oro
n/ Bcero CKHe 00pazoBaTellbH
ble padoThI 3JIEeMEeHTa
I padoThI bIe pecypchl
coJep:KaHH
|
1.1 1.1 LIEHHOCTHOT'O
OTHOIIICHHUS K
OTEYECTBEHHOMY
KyJIbTypHOMY,
HUCTOPUIECKOMY U
HaYYHOMY HacJeIuio,
IIOHHUMAHUs 3HAYCHUA
XUMHUYECKON HayKH B
IIpenmer xumumu. JKH3HH COBPEMEHHOTO bubnnoreka
Ponp xumuu B 1 0011eCTBa, CIOCOOHOCTH HOK
JKW3HU YETOBEKA. BIIA/IETh IOCTOBEPHOM https://m.edsoo
Tena u BemecTBa HHpOpMaLei 0 .ru/ff0d210c
TePEIOBBIX
JOCTHXKCHUSAX U
OTKPBITHSX MUPOBOM U
OTE€YECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HAHUAX 00
YCTpOUCTBE MUpa U
00111eCTBA;
1.1 1.2 TPEICTaBICHUS O
COLMATBHBIX HOpMaX U Bubnmorexa
IlousTue o npaBHTax oK
METOIaX ITO3HAHUS 1 MEXKIMYHOCTHBIX hu med
B XUMUH OTHOIICHIH B ttps://m.edsoo
ru/ff0d227e

KOJUICKTHUBEC,
KOMMyHPIKaTPIBHOfI



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

KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOH,
y4eOHOUCCIICTOBATEIBCK
Oii, TBOpUECKOU 1
JPYTHX BUAAX
JCSITETbHOCTH,
TOTOBHOCTH K
pazHoOOpa3HOH
COBMECTHOMU
JACATCIBHOCTH IIPpU
BBIITIOJIHCHUH y‘-Ie6HI)IX,
MMO3HABATENbHBIX 337134,
BBITIOJTHEHUU
XUMHYECKUX
IKCIEPUMEHTOB,
CO3/IaHUH yueOHbBIX

[POEKTOB
1.10 1.7 CTpEMIICHUS K
B3aHMOIIOHUMAHHIO U
IIpakTiyeckas B3aMMOTIOMOIH B
pabota Ne 1 nporecce 3Toii yaeOHoi
«[IpaBuna paboOTHI ACATCIBHOCTH, bubnmoreka
FOTOBHOCTH OLICHHBATh
B 1a00OpaTOpUH U OK
. CBOE MOBEICHNE U I
MPUEMBI HOCTYIIKH CBOHX https://m.edsoo
oOpariieHus ¢ TOBAPHIIEH C TTO3HIHH 1u/ffod23dc
HaﬁopaTOpHBIM HPaBCTBEHHBIX U
000pyI0BaHHEM) NPABOBBIX HOPM C
y4ETOM O0CO3HAHHUS
MOCIEeCTBHI [TOCTYIKOB;
1.2 1.2 MUPOBO33PEHUYECKNE Bubmamorexa
YucTsle BemecTa TPeCTABIEHHS O LIOK
u cMecu. CriocoOb! BENIECTBE U XUMHYECKOH httos//m.ed
. ttps://m.edsoo
paszeneHus cMecen peakuu,
1u/ff0d26¢ca

COOTBETCTBYIOLIIUEC



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

COBPEMEHHOMY yYPOBHIO
pa3BUTHUS HAYKU U
COCTaBJIAIOIIIE OCHOBY
JUISL TIOHUMAaHUs
CYIIHOCTH Hay4HOI
KapTUHBI MUpa,
NpeICTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSAX
pa3BUTHUSA IPUPOJIBI,
B3aUMOCBSI3SIX UEJIOBEKa
C IPUPOJIHOM cpenoit, o
POJM XUMHH B ITO3HAHUA
3THX 3aKOHOMEPHOCTEH;

[IpakTnueckas
pabota Ne 2
«Pa3nenenune
cMmecei (Ha
pUMepe OYUCTKU
MOBAPEHHOM
COJIN)»

1.10

1.7

Mo3HaBaTeIbHBIE
MOTHBBI, HAIIPaBJICHHBIC
Ha TIOJTyYeHHE HOBBIX
3HAHUU 110 XUMHUH,
HEO0XOAUMBIC IS
00BSICHEHUS
HaOJII01aEMBIX
MPOLIECCOB U SIBICHUH,
MO3HABaTEILHOM,
MHPOPMALMOHHON U
YUTATEIILCKOM KYJIbTYPBI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHON
PpaboTHI ¢ yICOHBIMH
TEKCTaMH, CTIPABOYHOM
JUTEPATYpO,
JIOCTYTTHBIMU
TEXHHYECKUMHU
CpeacTBaMu
MH(OpPMaLMOHHBIX
TEXHOJIOTUH;

bubnuoreka
LHOK

https://m.edsoo
JTu/ff0d28c8



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

ATOMEBI 1
MOJICKYJIBI

1.4

13

HWHTEpeC K 00yICHUIO ’
MMO3HAHUIO,
J0003HATEILHOCTD,
TOTOBHOCTB U
CIOCOOHOCTH K
camM000pa30BaHUIo,
MIPOEKTHOM U
HCCIIEI0BATENBCKON
JEATEIIbHOCTH, K
0CO3HaHHOMY BBIOODPY
HaIlpaBJICHHOCTHU U
YpOBHS 00y4YCHUS B
JlaTbHEHIIEM;

bubanoreka
LHOK

https://m.edsoo
ru/ff0d2a6¢

XuMudeckue
9JIEMEHTEI. 3HaKU
(cumMBOJTBI)
XHUMHYECKHX
3JICMCHTOB

13

1.4

OCO3HaHWE IIEHHOCTH
KHU3HH, OTBETCTBEHHOTI'O
OTHOIIECHMS K CBOEMY
30POBBIO, YCTAHOBKH Ha
3/I0POBBIN 00pa3 XKHU3HHU,
OCO3HaHME MOCIEACTBUN
U HENIPUATHE BPEAHBIX
MPUBBIYECK
(ynorpebnenus
AJIKOT0JIsI, HAPKOTHKOB,
KypeHus),
HEOOXOAUMOCTH
COOJTIOIeHHS TIPABHII
6e30MacHOCTH TIpH
oOparleHuu ¢
XHUMHYECKHUMH
BEILECTBAMH B OBITY U
peaNbHOM KU3HH;

bubnuoreka
LHOK

https://m.edsoo
Tu/ff0d2be8

[IpocTeie
CJIOXKHBIE
BElIECTBA

1.1

1.4

HHTEPEC K
MIPaKTHIECKOMY
H3yUYECHHUIO podeccuii u
TpyZla pasIMyHoOTO PoJa,

bubnuoreka
LHOK

https://m.edsoo
ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

yBa)KEHHUE K TPYAY H
pe3yJibTaTtaM TPyI0BOit
JIEATEIIBHOCTH, B TOM
YHUCJIe Ha OCHOBE
MIPUMCHCHHS
MPEIMETHBIX 3HAHHUN IO
XWMUH, OCO3HAHHBIN
BBIOOD MHIUBUAYaTbHOM
TPaeKTOPUHU
MIPOJOJIKEHUS
00pa3oBaHUs ¢ yI4ETOM
JMYHOCTHBIX HHTEPECOB
M CIIOCOOHOCTH K XUMHUHU

1.4 1.3 00IIIeCTBEHHBIX
HWHTEPECOB U
oTpeOHOCTEH,
ATOMHO- YCHEIIHOH § bubnmoreka
npodecCHOHaANBEHON OK
9 MOJIEKYJIAPHOE JEATENBHOCTH U &
yUEHHE Pa3BUTHS HEOOXOUMBIX https:/m.edsoo
YMEHHIA, TOTOBHOCTb 1w/ff0d2d50
aJIalITUPOBATHCS B
npodeccnoHaTbHOM
cpexe;
1.5 14 JKOJIOTHYCCKU
3aKOH IMOCTOSHCTBA HenecoobpasHoe
cocTaBa BCIICCTB. OTHOIIICHHUE K MpUpOJC
XuMuuecKas KaK UCTOYHHKY XKH3HU Bu6ImoTeKa
(b opMyIa. Ha 3emiie, OCHOBE €é ITOK
10 CYLIECTBOBAHMS,
BaﬂeHTHOCTB IIOHUMAaHUEC EHHOCTHU w
aTOMOB 3710pOBOTO U .ru/ff0d2eac
XUMHUYECKUX Oe3omacHoro 00Opasza
3JIEMEHTOR JKU3HU, OTBETCTBEHHOE

OTHOILICHHE K



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

COOCTBEHHOMY
¢usnyeckomy u
MICUXHYECKOMY
3JI0POBBIO, OCO3HAHHE
LICHHOCTH COOJI0ACHUA
paBuJ1 0€3011aCHOTO
MOBEICHUS TTPH padoTe C
BCIICCTBAMU, 4 TAKXEC B
CUTyanusx,
YTPOXKAIOIIUX 3/I0POBBIO
1 KU3HHU JIIOJEH;

11

OTtHOCHUTENLHAS
aToOMHas Macca.
OTtHOCHUTENbHAS
MOJICKYJISIpHAS
macca

1.8

14

CIIOCOOHOCTH IPUMEHSTh
3HAHUSA, TOydaeMble
MIPY U3y49EHUH XUMHH,
JUISL peIleHNus 3a/1ad,
CBSI3aHHBIX C

OKpYy Karomein
MPUPOAHOMN CpEeSo, AJis
TIOBBIIIEHUS yPOBHS
JKOJIOTUYECKOI
KYJIBTYDBI, OCO3HAHHUS
rJI00aJIbHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIeM
U IyTed UX peleHus
MOCPEJICTBOM METOJIOB
XUMHH, KOJIOTHYECKOTO
MBILLICHHS, YMEHUS
PYKOBOZCTBOBATHCS M B
TIO3HABATEIbHOH,
KOMMYHHKaTHBHOH H
COIMAILHOMN TIPAaKTHKE.

bubnuoreka
LHOK

https://m.edsoo
.ru/ff0d323¢

12

MaccoBast 10
XUMHUYECCKOTI'O
DJIEMEHTA B
COEIMHEHUN

1.9

1.4

LIEHHOCTHOTO
OTHOILIEHHUS K
0TE€YECTBEHHOMY
KYJIETYPHOMY,

Bbubanoreka
LHOK

https://m.edsoo
.ru/ff0d350¢



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

HCTOPHYECKOMY U
Hay4HOMY HaCJeNHIO,
MOHUMAHMS 3HAYCHUS
XUMHUYECKON HAYKH B
>KU3HU COBPEMEHHOTO
o011ecTBa, ClI0OCOOHOCTH
BJIAJIETh JJOCTOBEPHOM
nHpOpMaIuei o
MEPEIOBBIX
JOCTHXKCHUSMX N
OTKPBITHSIX MUPOBOH U
OTCYECTBCHHOMN XMMUH,
3aWHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUIX 00
YCTPOUCTBE MUpa U
o01ecTBa;

13

KonnuectBo
BenlecTsa. Moib.
MounsipHas macca

1.7

1.5

TPEACTaBICHUS O
COLMATLHBIX HOPMaX U
TpaBHIIax
MEXKITMIHOCTHBIX
OTHOIIICHUH B
KOJIJIEKTHBE,
KOMMYHHMKaTUBHOH
KOMIIETEHTHOCTH B
0O0I1IECTBEHHO IOJIC3HOM,
y4eOHOUCCIIeT0BATENHCK
0i1, TBOpPUYECKOH U
JPYTUX BATAX
JISATCIIBHOCTH,
TOTOBHOCTH K
paszHo0Opa3HOH
COBMECTHOMU
JIeSITENbHOCTH TIPU
BBITIOJTHEHUH YIEOHBIX,
MO3HABATENbHBIX 33134,
BBITTOJTHCHU U

bubanoreka
LHOK

https://m.edsoo
1u/ff0d5230



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

XUMHYECKHX
9KCIIEPUMEHTOB,
CO3JIaHNH y4eOHBIX
MIPOEKTOB

14

dusznyeckue u
XUMHUYECKHE
SIBJICHUS.
XuMuueckas
peakuus

13

1.6

CTpPEMJICHUS K
B3aUMOIIOHUMAaHUIO U
B3aUMOIIOMOILU B
rporecce 3Tol y4eOHou
JIeSITENIbHOCTH,
TOTOBHOCTH OLICHUBATh
CBOE MOBEJICHUE U
TOCTYIIKH CBOUX
TOBapUIIEH C MO3ULIUU
HpPaBCTBEHHBIX U
MPaBOBBIX HOPM C
Y4ETOM OCO3HAHUS
MOCJIEACTBUM ITOCTYIIKOB;

bubanoreka
LHOK

https://m.edsoo
ru/ff0d37fa

15

[IpusHaku u
YCIOBHS
MIPOTEKAHUS
XUMHUYECKHUX
peakuuii

1.6

1.6

MHUPOBO33pEHUYECKHE
MIPEACTABICHUS O
BEIIECTBE M XMMUYECKON
peakuum,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
COCTaBJIAIOLIIE OCHOBY
JUIS| TIOHUMAaHUs
CYIHOCTH HAy4YHOUI
KapTUHBI MUpa,
NpeCTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHSA IPUPOJIEI,
B3aMMOCBA3SIX YEIOBEKa
C IPUPOJIHOM cpenoit, o
POJM XUMHH B ITO3HAHUA

bubnuoreka
LHOK

https://m.edsoo
ru/ff0d3al6



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3THUX 3aKOHOMEPHOCTEH;

16

3aKOH COXpaHEHUs
Macchl BELECTB.
XuMHUYECKHE
yYpaBHEHMUSI

1.6

1.6

MO3HaBaTEIbHbIC
MOTHBBI, HAIIPaBJICHHBIC
Ha TIOJTyYeHHE HOBBIX
3HAHWUM T10 XUMUH,
HEOOXOIUMBIE IS
00BsICHEHUS
Ha0JII01aeMBIX
MPOLIECCOB U SIBICHUH,
TMO3HAaBATEILHOM,
HHPOPMAIIMOHHOH U
YUTATEIHCKOHN KYJIbTYPHI,
B TOM YHCJIC HABBIKOB
CaMOCTOSITeITbHOM
paboThI ¢ y4eOHBIMU
TEKCTaMH, CIIPaBOYHOMN
JIUTEPaTypoil,
JIOCTYTTHBIMU
TEXHUYECKHUMHU
CpeIncTBaMu
HH(POPMAIIMOHHBIX
TEXHOJIOT UL

bubanoreka
LHOK

https://m.edsoo
1u/ff0d3b88

17

Breraucnenus
KOJINYECTBA, MaCChI
BEIIIECTBA MO
YpPaBHEHUAM
XHUMHYSCKHX
peakuuii

1.8

1.6

HWHTEpeC K 00yICHUIO U
MTO3HAHUIO,
J0003HATETLHOCTD,
TOTOBHOCTB U
CIIOCOOHOCTH K
camM000pa30BaHUIo,
MIPOEKTHOM U
HCCIIE0BATENBCKON
JICSATEIBHOCTH, K
OCO3HaHHOMY BBIOODPY
HaIlpaBJICHHOCTHU U
YpOBHS 00y4YCHUS B
JalbHEHIIEM;

Bbubanoreka
LHOK

https://m.edsoo
1u/ff0d5708



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

18

Knaccudukamms
XUMHUYCCKUX
peakuuii
(coenuHeHus,
pa3ioxKeHus,
3aMeEIECHUA,
oOMeHa)

1.6

1.6

OCO3HaHHE IICHHOCTU
JKU3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 XKHU3HHU,
OCO3HaHUE MOCIEACTBUIMA
1 HETIPHUATHE BPEIHBIX
MIPUBBIYCK
(ymotpeGnenus
AJIKOTOJIsI, HAPKOTHKOB,
KypeHus),
HE0O0XOIUMOCTH
COOJFOICHYS TIPABHIT
0e30MacHOCTH TIpH
oOpaIleHnu ¢
XUMHYCCKIMU
BEILIECTBAMH B OBITY U
peanbHOM KU3HU;

Bbubanoreka
LHOK

https://m.edsoo
.ru/ff0d3134

19

M. B. JlomonocoB
— Y4EHBIM-
SHIIUKJIOIEIHCT.
O06001IeHnEe 1
CHCTEMAaTHU3aLHs
3HAaHUH

11

11

HHTEpEC K
MPAKTHICCKOMY
HM3y4eHuIo npodeccuii u
TPyAa Pa3IUdIHOTO POAA,
yBa)XKEHHUE K TPYAY H
pe3yJibTataM TpyA0BOH
JACATCIBHOCTHU, B TOM
YHCIie Ha OCHOBE
MMPUMEHCHUA
MPEIMETHBIX 3HAHUN IO
XUMHHU, OCO3HAHHBIN
BHIOOp MHIVBHIYaTbHOM
TPaeKTOpUHU
TIPOJOIDKCHHS
00pa3oBaHU ¢ yIETOM
JIMYHOCTHBIX UHTCPECOB
U CIIOCOOHOCTH K XUMHUH

bubnuoreka
LHOK

https://m.edsoo
.ru/ff0d40c4



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KoHnTponbHas 1.5 1.6
paborta Nel mo

20 TeMe «BemecTBa u
XUMHUYECCKUC
peaKum

2.6 2.1 SKOJIOTHYECKH
menecoodpasHoe
OTHOIIIEHHE K MPHUPOJIE
KaK UCTOYHHKY XKH3HU
Ha 3eMJie, OCHOBE e¢
CYIIIECTBOBAHUS,
IIOHUMAaHUEC IECHHOCTHU
3JI0POBOTO U
Bo3nyx — cMech
Oe3omacHoTO 00Opasza
rasos. Cocras JKU3HU, OTBETCTBEHHOE bubnnorexa

71 BO31yXa. OTHOLICHHE K HOK
Kucnopon — COOCTBEHHOMY https://m.edsoo
3IIEMEHT U IPOCTOE busieckomy u 1u/ff0d448¢

MCUXUIECKOMY
Benrectso. O30H
3I0POBBIO, OCO3HAHHE
LEHHOCTH COOJIIOICHHS
npaBui 6€301aCHOTO
MOBeICHUs TIpH paboTe ¢
BEILIECTBAMH, & TAK)KE B
CUTyauusx,
YTPOXKAIOIIUX 30POBBIO
M SKWU3HH JTIOJICH;
dusnueckue u 2.5 2.1 CIOCOOHOCTH TIPUMEHSTH
XEMUUECKHE 3HAHUS, TOJTydaeMble BubmmoTexa
o MPH U3yYCHHH XMMUH,

22 CBOMCTEA JUIS pelIeHus 3a1a4, HOK
KHCJIOpO/ia CBSI3aHHBIX C https://m.edsoo
(peakuun OKpYy>Karomen 1w/ff0d4614
OKHWCJICHU, NPUPOJHOM CPEeNOii, ISt



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

ropenue). [lonstue
00 okcHgax

TTOBBIIICHUS YPOBHS
JKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS
nI00ANBEHOTO XapakTepa
JKOJIOTUYECKUX MPOOIeM
U yTel uX pelieHus
MOCPEIICTBOM METOJIOB
XHMHH, SKOJOTHYECKOTO
MBIIIIJICHUSI, YMEHHS
PYKOBOJICTBOBATHCS UM B
MO3HABAaTEILHOM,
KOMMYHHUKATHBHOH H
COIMAJILHOM MpaKTHUKE.

23

Crioco0b1
MOJTyYECHHUS
KHCJIOpO/a B
nabopaTtopuu U
MPOMBIIIJICHHOCTH.
IIpumeHeHue
KHUCIIOpOa

2.6

2.1

LIEHHOCTHOTI'O
OTHOILICHHS K
OTEUECTBEHHOMY
KyJbTYPHOMY,
HCTOPHYCCKOMY U
HAYYHOMY HACIIC/IHIO,
MOHUMAaHHS 3HAYCHUS
XUMHYECKOH HAyKU B
JKU3HH COBPEMECHHOTO
o011ecTBa, CIIOCOOHOCTH
BIIa/IETh JOCTOBEPHOM
uHpOpMarLmeit o
IIEPEaOBBIX
JOCTUXCHUAX U
OTKPBITUSX MHUPOBOH H
OTCYECTBCHHOMN XMMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHUIX 00
YCTPOUCTBE MUpa U
o011ecTBa;

bubnuoreka
LHOK

https://m.edsoo
.ru/ff0d497a

24

Tennooii 3 dext
XUMHUYECKOMN

1.6

2.2

OpeACTaBJIICHUA O
COLIMAJIbHBIX HOpMaxX "

Bbubanoreka
LHOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

peaKIuu, MOHsATHE
0
TEPMOXUMHUYECKOM
YpaBHEHUHU, IK30- U
SHAOTEPMUUYECKUX
peaKusax

TpaBUIIax
MEKTHYHOCTHBIX
OTHOILICHUH B
KOJUIEKTHBE,
KOMMYHUKATHBHOM
KOMITETEHTHOCTH B
0O0I1IECTBEHHO TOJIC3HOM,
y4eOHOUCCIIeT0BATENHCK
0i1, TBOpPUYECKOH U
JPYTHX BUAAAX
JIeATEeIIbHOCTH,
TOTOBHOCTH K
pazHooOpa3HOH
COBMECTHOM
JESITeIBHOCTH TIPH
BEITIOJTHCHUH YUCOHBIX,
MMO3HABATENIbHBIX 33134,
BBITIOJTHEHUH
XUMHUYECKHX
9KCIIEPUMEHTOB,
CO3/IaHUH yUEOHBIX
TPOEKTOB

https://m.edsoo
.ru/ff0d4790

25

TommmBo (HedTh,
yroJib U METaH).
3arpsi3HeHue
BO3/[yXa, CIIOCOOBI
ero
MPEJOTBPAILLICHHS

2.2

2.2

CTPEMIICHHS K
B3aWMOTIOHIMAaHUIO 1
B3aMMOIIOMOIIH B
Tporiecce 3Tol yueOHo
JeSITeTTbHOCTH,
TOTOBHOCTH OLICHUBATh
CBOE MMOBEJICHUE U
TOCTYIIKH CBOUX
TOBapHUILEH ¢ O3ULUHU
HPaBCTBEHHBIX U
MPaBOBBIX HOPM C
Y4ETOM OCO3HAHUS
MOCJIEACTBUM ITOCTYIIKOB;

bubnuoreka
LHOK

https://m.edsoo
Tu/ff0d4cda



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

26

[IpakTnueckas
paborta Ne 3 mo
teme «llonyuenue
1 coOupaHue
KHCIIOpO/a,
M3Yy4YEHHUE ero
CBOKCTBY

2.6

1.7

MHPOBO33PEHUECKUE
NIPEICTAaBICHUS O
BEIIECTBE U XMMUYECKOI
peakuuu,
COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKU U
COCTaBIISIONIIE OCHOBY
JUIST IOHUMAaHHuA
CYIIIHOCTH Hay4HOHI
KapTUHBI MHpA,
MPEICTaBICHAS 00
OCHOBHBIX
3aKOHOMEPHOCTX
Pa3BUTHSI IPUPOIBL,
B3aUMOCBSI35IX UEI0BEKa
C MIPUPOJHOI cpeoit, o
PO XUMHU B TIO3ZHAHUN
3THUX 3aKOHOMEPHOCTEH;

bubnuoreka
LHOK

https://m.edsoo
.ru/ff0d4ae2

27

Bonopon —
3JIEMEHT U MIPOCTOE
BEILIECTRO.
Haxoxnenue B
MpUpoae

2.1

2.3

MO3HaBaTEIbHbBIE
MOTHBBI, HATIPABJICHHbBIC
HA TIOJTyYCHUE HOBBIX
3HAHWUM T10 XUMUH,
HEOOXOAUMBIE IS
OOBSICHCHUS
HaO0IF0JaeMBbIX
MPOIIECCOB U SIBJICHUH,
MO3HABATEIbHOM,
HHPOPMAIIMOHHOH U
YUTATEIBCKOHN KYJIbTYPHI,
B TOM YHCJI€ HABLIKOB
CaMOCTOSTEIbHOM
paboThI ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOMN
JIUTEPaTypoil,
I[OCTyHHbIMI/I

bubnuoreka
LHOK

https://m.edsoo
.ru/ff0d4ddo



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

TEXHUYECKUMHU
CpelcTBaMu
HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

28

dusznyeckue u
XUMHUYECKHE
CBOIMCTBa
BOJIOPOJIA.
IIpumeHeHue
BOJIOpOJIa

2.3

2.3

HWHTEpeC K 00yICHUIO ’
MTO3HAHUIO,
JIF0003HATENHHOCTD,
TOTOBHOCTB U
CHOCOOHOCTH K
camM000pa30BaHUIo,
MPOEKTHON U
HCCIIeI0BATENbCKON
NEATEIIBLHOCTH, K
OCO3HaHHOMY BBIOODPY
HaIlpaBJICHHOCTHU U
YpOBHS 00y4EeHHUS B
JabHEHIIeM;

bubanoreka
LHOK

https://m.edsoo
.ru/ff0d4ddo

29

IToustue o
KHCJIOTaX U COJIAX

2.1

2.3

0CO3HaHHE LIEHHOCTH
JKH3HHU, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 KU3HH,
OCO3HAHUE NIOCIEACTBUM
U HETIPUATHE BPEAHBIX
MPUBBIYEK
(ynorpebnenus

AIIKOT 0151, HAPKOTUKOB,
KypeHus),
HEOOXOAUMOCTH
COOJTIOIeHHS TIPABHJI
6e30macHOCTH TIpH
obparieHnu ¢
XUMHNYECCKUMHU
BEIIECTBAMH B OBITY U
peabHOM KU3HM;

bubnuoreka
LHOK

https://m.edsoo
Tu/ff0d50d2



https://m.edsoo.ru/ff0d4dd0
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2.6 2.3 HWHTEpec K
MPAKTHYECKOMY
U3y4YeHUIo npodeccuit u
TpyJia pa3iuuyHOro Poja,
YBaXECHHUE K TPYIY U
pe3yJbTaTaM Tpya0BOi
CriocoObI JeITEeIbHOCTH, B TOM Bubmuoreka
MOy YeHHsT YHCIIe HA OCHOBE TIOK
30 IIPUMEHEHMUS]
BOZOpoZa B IIPEIMETHBIX 3HAaHUH 10 https://m.edsoo
naboparopuu XMMUIH, OCO3HAHHBIH .ru/ff0d4ddo
BBIOOP WHIMBUIYATBHOM
TPAEKTOPUH
MIPOJIOJIKEHUS
00pa3zoBaHus ¢ yIETOM
JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTH K XUMHUH
2.6 1.7 OOIIECTBEHHBIX
IIpaxTrueckas MHTEDECOB B
moTpeOHOCTEH,
pabota Ne 4 o eremHoi
I Y bubnmoreka
TEMC «110JIy9CHHC npoecCHOHATBHOM ITOK
31 1 coOupaHue HEATENBHOCTH U
Boﬂopo’ua’ Ppa3BUTHUA HeOGXOlII/IMI)IX htt S'//m'edsoo
i .ru/ff0d4£42
I/I3yquI/Ie ero YME€HUH, TOTOBHOCTH
. aJIalITUPOBATECS B
CBOHCTB» .
npodeccnoHaTbHOM
cpene;
1.4 2.4 3KOJIOTUYECKH
enecoodpaszHoe Bubanoreka
Mounsipubiit 06bEM OTHOIIEHHUE K TIPUPOJIE ITOK
32 ra3oB. 3aKOH KaK MCTOYHHKY KU3HH
ABoranpo Ha 3eMJie, OCHOBE €€ https:/m.edsoo
ru/ff0d542e

CYyIIECTBOBAHUA,
IIOHUMAaHHEC ICHHOCTHU



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d542e

30POBOTO H
6e3omacHoro obpasa
JKM3HHU, OTBETCTBEHHOE
OTHOIIICHHE K
COOCTBEHHOMY
¢usnyecKkoMy H
TNICUXUYCCKOMY
3JI0POBBIO, OCO3HAHHE
HIEHHOCTH COOJIIOICHHS
IpaBuI O€30I1aCHOTO
MOBEICHUS TTPH padoTe C
BEIICCTBAMH, a TAK)XE B
CHUTYaLHsIX,
YIPOKAIOIIHX 3JOPOBBIO
M SKU3HH JIIOJIEH;

33

Brranciaenus
00BEMa,
KOJIMYECTBA
BCIIECTBA ra3a I10
€ro U3BECTHOMY
KOJIMYECTBY
BEIIECTBA HJIU
00BEMY

2.7

2.4

CIOCOOHOCTH TIPUMEHSTH
3HaHUS, [T0JTyJaeMble
TIPU U3yUYEHUU XUMUH,
JUTSL pelIeHust 3a1ad,
CBS3aHHBIX C
OKpYyXKaromieu
MPUPOAHOMN CpEeSo, AJis
TTOBBIIIIEHUSI YPOBHS
3KOJIOTHYECKOMN
KYJIBTYPBI, OCO3HAHUS
TI00aLHOTO XapaKkTepa
9KOJIOTMYECKUX TPOOIeM
W IyTEeH UX PeIICHUS
TTOCPEICTBOM METOAOB
XUMHH, SKOJOTHICCKOTO
MBIIUICHUS, YMCHUS
PYKOBOJICTBOBATHCS] IM B
MO3HABaTEILHOM,
KOMMYHHMKaTUBHOU U
COLIMAJILHOM IIPaKTUKE.

Bbubanoreka
LHOK

https://m.edsoo
Tu/ff0d55a0



https://m.edsoo.ru/ff0d55a0
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34

Brruncnenus
00BEMOB Ta30B 110
YPaBHEHUIO
peaxiuy Ha OCHOBE
3aK0HA 00BEMHEBIX
OTHOIIICHUHU Ta30B

2.4

2.4

LIEHHOCTHOTO
OTHOIICHHMS K
OTEYECTBEHHOMY
KYJIETYpPHOMY,
HCTOPUUYECKOMY H
Hay4YHOMY HacJeJIHIo,
MOHUMAaHHS 3HAYCHUS
XUMHUYECKON HayKH B
JKH3HU COBPEMEHHOTO
o011ecTBa, CIIOCOOHOCTH
BIIa/IETh JOCTOBEPHOM
uHpopManuei o
TIepeI0BIX
JOCTHKEHUSIX U
OTKPBITHSX MUPOBOH U
OTEYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B
HAaYYHBIX 3HAHUAX 00
YCTpOMCTBE MUpa U
o0111ecTBa;

bubanoreka
LHOK

https://m.edsoo
1u/ff0d5708

35

dusnueckue u
XUMHYECKHE
CBOICTBAa BOJbI

2.2

2.5

MPEICTABICHHS O
COLMAILHBIX HOPMaX U
TIpaBHIIAX
MEKITMYHOCTHBIX
OTHOLICHUH B
KOJUIEKTHBE,
KOMMYHHMKaTUBHON
KOMIIETCHTHOCTH B
OOIIECTBEHHO MOJIE3HOH,
y4eOHOUCCIIeTOBATEIBCK
Oii, TBOPUECKON U
JPYTUX BATAX
JESITEIBHOCTH,
TOTOBHOCTH K
pazHooOpa3HOH
COBMECTHOMU

Bbubanoreka
LHOK

https://m.edsoo
Tu/ff0d587a



https://m.edsoo.ru/ff0d5708
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JIESATEIIBHOCTH TPH
BBIIOJIHCHUH YYCOHBIX,
MO3HABaTEIbHBIX 3a7a4,
BBINOJTHCHU U
XHUMUYCCKUX
9KCIIEPUMEHTOB,
CO3/IaHUH YIEOHBIX
MPOEKTOB

36

Cocras
OCHOBaHHI.
ITonstHe 00
WHIUKATOpax

11

2.5

CTpEeMJICHUS K
B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH B
mporiecce 3TOH yueOHOM
JIESTENBHOCTH,
TOTOBHOCTH OLICHUBATh
CBOE MOBEICHHE U
MOCTYTKH CBOUX
TOBapUIIEH C MO3UIIUU
HPaBCTBEHHBIX U
TPaBOBBIX HOPM C
y4ETOM OCO3HAHUS
TOCJIEICTBUI MOCTYIIKOB;

bubnuoreka
HOK

https://m.edsoo
Tu/ff0d59e2

37

Bonma kak
PacTBOPHTEIb.
Hacpienasie u
HEHACHIIICHHEIE
pPacTBOPBL.
MaccoBast 10is
BCIISCTBA B
pacTtBope

1.8

25

MHPOBO33pPEHUECKHE
MIPEACTABICHUS O
BEILECTBE M XUMHYECKOM
peakuum,
COOTBETCTBYIOII[HE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
COCTaBJIIOLINE OCHOBY
JUJIA TIOHUMaHUA
CYIIHOCTH Hay4HOHI
KapTHUHBI MHpA,
NpeCTaBICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSIX

bubnuoreka
LHOK

https://m.edsoo
.ru/ff0d5b40



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

Pa3BUTHS NPUPOMEL,
B3aUMOCBSI3SIX YeJIOBEKa
C IPUPOIHOM cpenoii, o

POJM XUMHH B [TO3HAHUA
9THX 3aKOHOMEPHOCTEH;

2.6 1.7 TI03HABATENNbHBIC
MOTHBBI, HATIPABJICHHbIE
HAa MOJy4YeHHE HOBBIX
3HAHUU 110 XUMHWH,
HEOOXOAUMBIC IS
[IpakTryeckas 00BACHeHHUS
HAOIIOIaeMBbIX
pabota Ne 5 o ! y
IMPOIECCOB U SABJICHUH,
Teme MO3HaBaTEILHOM, Bubimoreka
«ITpuroroBnenue HH(OPMAIHOHHOI 1 LOK
38 pacTBOPOB C YUTATENBCKOM KyJIbTYpHI,
. . https://m.edsoo
Ol'IpeI[eJ'IeHHOI/I B TOM YHCJIC HABBIKOB
., 9 CaMOCTOSATENbHOM rw/ff0d5eba
MaCcCOBOHM OOJICU
. PpaboTHI ¢ yIeOHBIMH
PacTBOPCHHOTO TEKCTaMH, CIIPABOYHOMN
BEIIIECTBa» JTHTepaTypOi,
JIOCTYITHBIMHU
TEXHUYCCKHUMHU
cpencTBaMu
MH(OpPMaLIMOHHBIX
TEXHOJIOTHUH;
KonTponbnas 2.6 2.5
39 paborta Ne2 mo
teme «Kucnopo.
Bonopoa. Bona»
2.1 2.6 OCO3HaHUE LICHHOCTU Buoauorekxa
OKcHbI: COCTaB,
KU3HH, OTBETCTBEHHOT'O 1IOK
40 KJIacCUUKAIIHS
OTHOLICHHS K CBOEM
’ Y https://m.edsoo
HOMCHKIJIaTypa 3[I0POBBIO, YCTAHOBKH Ha

Tu/ff0d664e



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

3I0POBBIN 00pa3 KU3HH,
OCO3HaHUE MOCIEACTBUIMA
W HETIPUSTHC BPEITHBIX
TIPUBBIYCK
(ynotpebnenus
AJIKOTOJISI, HAPKOTHKOB,
KypeHus),
HE00XOTUMOCTH
COOIOICHYSI TIPaBUIT
6e30macHOCTH TIpH
obpatieHnu ¢
XUMHYCCKIMU
BeIICCTBAMH B OBITY U
peaIbHOM KU3HU;

2.5 2.6 HWHTEpec K

MPaKTHYECKOMY

HM3Y4YEHUIO TIPOodecCHii u

Tpy/ia pa3InIHOro Poja,

BaKEHHE K T u

[Tonyuenue u Y pym s

pe3yJbTaTaM TPYI0BOi
XUMUYECKUE

JEATENBHOCTH, B TOM Bubioreka
CBOUCTBA YHCIIEe HA OCHOBE TIOK

41 KHCIIOTHBIX, IIPUMEHEHMUS] )

OCHOBHBIX U MpEeAMETHBIX 3HAHUH 110 https://m.edsoo

XMMHUH, OCO3HAHHBIH ru/ff0d664e
aM(pOTEpPHBIX .

BBIOOP MHIMBHILYaIbHOMN
OKCH/OB TPaeKTOPUH

MIPOJIOJIKEHUS

00pa3oBaHus ¢ yIETOM

JIMYHOCTHBIX HHTEPECOB

M CIIOCOOHOCTH K XUMUH
OCHOBaHUS; 2.1 2.7 00LIECTBEHHBIX Bubmmoreka
COCTaB, HWHTEPECOB U 110)

42 noTpeGHOCTEH,

KJ1accuukanms, . https://m.edsoo

YCIEIHON

1u/ff0d67ca

HOMEHKJIAaTypa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

npodeccHoHATbHON
JIeITEIbHOCTH U
Pa3BUTHS HEOOXOTUMBIX
YMEHHIA, TOTOBHOCTb
aJIalITUPOBATHCS B
npoheccHoOHaTBFHON
cpexe;

43

[Tonyuenue u
XHUMHAYECKHE
CBOMCTBa
OCHOBaHHUI

2.2

2.7

9KOJIOTNYECKHU
LesnecoodpasHoe
OTHOIIIEHHE K NTPHUPOJE
KaK UCTOYHHKY XKH3HU
Ha 3eMJie, OCHOBE e¢
CYIIECTBOBAHUS,
IIOHUMAaHUEC IEHHOCTHU
3JI0POBOTO U
Oe3omacHoro 00Opasza
JKHU3HH, OTBCTCTBCHHOC
OTHOIIIEHHE K
COOCTBEHHOMY
(uznaeckomy u
MCUXUIECKOMY
3I0POBBIO, OCO3HAHHE
LEHHOCTH COOJIIOICHHUS
npaBui 6€301aCHOTO
MOBeICHUs TIpu paboTe ¢
BEILIECTBAMH, a TAK)KE B
CUTyauusx,
YTPOXKAIOIIUX 30POBBIO
M JKU3HHU JIIOJICH;

Bbubanoreka
LHOK

https://m.edsoo
Tu/ff0d67ca

44

Kucnotsl: cocras,
KIaccupuKaIus,
HOMEHKJIaTypa

2.1

2.8

CIOCOOHOCTH TIPUMEHSTH
3HaHUS, [T0JTyJaeMblIe
TIPY U3yYEHUH XMMUH,
JUTS peLIeHus 3aad,
CBSI3aHHBIX C
OKpYyXKaromieu

Bbubanoreka
LHOK

https://m.edsoo
Tu/ff0dfee2



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

TIPUPOJHON CPEeAOH, It
TOBBILLIEHUS] YPOBHSI
9KOJIOTHUECKON
KYJIBTYPBI, OCO3HAHUS
I00ANBEHOTO XapakTepa
JKOJIOTUYECKUX MPOOIeM
U IyTed X peleHus
MIOCPEICTBOM METOJI0B
XUMUH, KOJIOTHIECKOTO
MBIIIJICHUSI, YMEHHS
PYKOBOJICTBOBATHCS UM B
T03HABaTEIbHOM,
KOMMYHHUKATUBHOM U
COIMAJILHOM MpaKTHUKE.

45

[Tonyuenue u
XUMHUYECKHE
CBOMCTBA KUCIIOT

25

2.8

LIEHHOCTHOTI'O
OTHOILICHHS K
OTEUECTBEHHOMY
KYJBTypHOMY,
HUCTOPUUYECKOMY U
Hay4HOMY HaCJeHIo,
IMOHUMAaHMS 3HAYCHUS
XUMHYECKOH HAyKU B
JKU3HU COBPEMEHHOTO
o011ecTBa, CIIOCOOHOCTH
BJIAJIETh JJOCTOBEPHOM
uHpOpMarLmeit o
IIEPEaOBBIX
JOCTHXKCHUSAX U
OTKPBITUSX MHUPOBOH H
OTCYECTBCHHOMN XMMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHUAX 00
YCTpOMCTBE MUpa U
o0111ecTBa;

bubnuoreka
LHOK

https://m.edsoo
ru/ff0dfee2

46

Comnu (cpennue):

2.3

2.9

OpeACTaBJICHUA O

Bbubanoreka



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

HOMEHKJIATYpa,
CITOCOOBI
MOJTYyYEHUS,
XAMUYECKHE
CBOMCTBa

COLMATBHBIX HOpMaX 1
MpaBHIax
MEXITUYHOCTHBIX
OTHOIICHUH B
KOJUICKTHBE,
KOMMYHUKATHBHOM
KOMIIETCHTHOCTH B
0O0I1IECTBEHHO IOJIC3HOM,
y4eOHOUCCIIET0BATENHCK
0i1, TBOpPUYECKOH U
JPYTHX BUAAAX
JeSITETHHOCTH,
TOTOBHOCTH K
pazHo0Opa3HOH
COBMECTHOMU
JESTEIBHOCTH TIPH
BBIMOJIHCHUH YUCOHBIX,
MO3HABATENbHBIX 33134,
BBIMOJTHCHUH
XUMHYECKHUX
9KCIIEPUMEHTOB,
CO3/IaHNH YUEOHBIX
TIPOEKTOB

[MOK

https://m.edsoo
.ru/00ad9474

47

[IpakTnueckas
paborta Ne 6.
Pemenne
AKCIEPUMEHTAIIbH
BIX 3a7a4 110 TEME
«OCHOBHBIE
KJIaCChI
HEOPTraHUYECKHUX
COCTUHEHUN

2.3

2.4

CTPEMIICHHS K
B3aWMOTIOHIMAaHUIO 1
B3aMMOIIOMOIIH B
mporiecce 3Tol yueOHo
JIeSITeNIbHOCTH,
TOTOBHOCTH OLICHUBATh
CBOE MOBEJICHUE U
TOCTYIIKH CBOUX
TOBapHUILEH ¢ O3ULUHU
HpPaBCTBECHHBIX U
MPaBOBBIX HOPM C
Y4ETOM OCO3HAHUS
MOCJIEACTBUM ITOCTYIIKOB;

Bbubanoreka
LHOK

https://m.edsoo
.ru/00ad9b7¢



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9b7c

48

I'emernueckas
CBSI3b MEXKITY
KJlaccaMu
HEOPraHUYECKUX
COCIMHECHHUH

2.4

2.10

MHPOBO33PEHUECKUE
NIPEICTAaBICHUS O
BEIIECTBE U XMMUYECKOI
peakuuu,
COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKU U
COCTaBIISIONIIE OCHOBY
JUIST IOHUMAaHHuA
CYIIIHOCTH Hay4HOHI
KapTUHBI MHpA,
MPEICTaBICHAS 00
OCHOBHBIX
3aKOHOMEPHOCTX
Pa3BUTHSI IPUPOIBL,
B3aUMOCBSI35IX UEI0BEKa
C MIPUPOJHOI cpeoit, o
POJIK XUMHUH B ITO3HAHUN
3THUX 3aKOHOMEPHOCTEH;

bubnuoreka
LHOK

https://m.edsoo
.ru/00ad9a50

49

O06001IeHnEe 1
cucreMaTrmni3anuia
3HAaHUHU

11

11

MO3HaBaTEIbHbBIE
MOTHBBI, HATIPABJICHHbBIC
HA TIOJTyYCHUE HOBBIX
3HAHWUM T10 XUMUH,
HEOOXOAUMBIE IS
OOBSICHCHUS
HaO0IF0JaeMBbIX
MPOIIECCOB U SIBJICHUH,
MO3HABATEIbHOM,
HHPOPMAIIMOHHOH U
YUTATEIBCKOHN KYJIbTYPHI,
B TOM YHCJI€ HABLIKOB
CaMOCTOSTEIbHOM
paboThI ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOMN
JIUTEPaTypoil,
I[OCTyHHbIMI/I

bubnuoreka
LHOK

https://m.edsoo
.ru/00ad9cb2



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TCXHUYCCKUMH

cpelncTBaMu
HHOOPMAIIMOHHBIX
TEXHOJIOTHH;
KoHnTponbHas 1.3 2.11
pabota Ne3 mo
Teme "OCHOBHBIC
50
KJIaCChI
HCOPTraHNYCCKUX
coeauHeHM"
3.1 3.1 OCO3HAHHE IIEHHOCTH
JKM3HH, OTBETCTBEHHOTO
OTHOIIIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 XKHU3HHU,
[IepBble MOMBITKH OCO3HAHHUE TOCNEACTBUIL
KJIacCU(PUKAITIHI Y HEMPUSTHE BPEIHBIX .
bubnuoreka
XUMHYSCKUX TIPUBBIYEK oK
moTpeOcHUs
51 DJICMCHTOB. (ynorp I
H AJIKOTOJI4, HapKOTI/IKOB, https://m'edsoo
OHSTHE O
KypeHs), ru/00ad9ffa
rpymmax CXOoJHbIX He00X0JMMOCTH
3JIEMEHTOB COOJTIOIeHHS TIPaBHIT
6€e30MacHOCTH TIPH
oOparleHuu ¢
XMMUYECKMMU
BEIECTBAMH B OBITY H
peaIbHOM KU3HU;
[Tepuonnueckuii 3.4 3.2 HHTEepeC K
3aKOH M MPAKTHYCCKOMY bubnuoreka
H3y4YeHuUIo npodeccuii u OK
52 [Tepuonuueckas Y pod 1
TpyAa pa3IMIHOTO pOAa, https://m.edsoo
CUCTEMA
YBaXMCHHUC K TPy Ly 1 .ru/00ada52¢
XUMHUYCCKHUX pe3ynbTaTaM TpynoBOil



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

anemeHToB /[. U.
Menpeneena

JIEATENBHOCTH, B TOM
YHUCJIe HA OCHOBE
MIPUMCHCHHS
MPEIMETHBIX 3HAHHUN IO
XUMUH, OCO3HAHHBIN
BEIOOp MHIUBUIYaTBEHON
TPaeKTOPUHU
MPOJOJDKEHUS
00pa3oBaHUs ¢ yI4ETOM
JIMYHOCTHBIX I/IHTepeCOB
1 CITIOCOOHOCTH K XUMHUH

3.3 3.2 0O0IIECTBEHHBIX
HHTEPECOB U
oTpeOHOCTEH,
yCHelHo# 5 Bubnuorexa
53 [Tepuonpl, rpynisl, Zzsiif;ﬁ?;m" IHOK
HOATPYTIIIBI Pa3BUTHA HEOOXOIHUMBIX https:/m.edsoo
YMEHHIi, TOTOBHOCTb .ru/00ada52¢
aJIaNTUPOBATHCS B
poheccHoOHaTBbHON
cperne;
35 3.3 3KOJIOTUUECKU
nenecoodpastoe
OTHOIIIEHHE K MPHUPOJIE
KaK MCTOYHHKY JKU3HU
Ha 3emJie, OCHOBE €€ BubmuoTrexa
CrpoeHue aToOMOB. CyILeCTBOBAHHS, OK
54 CocTaB aTOMHEBIX TOHMMaHHUE HEHHOCTH }Iit <//m.edsoo
3JI0pPOBOT0 U Attps.//m.cdSoo
anep. Msotomr P .ru/00ada342

Oe3omacHoro 00Opasza
JKM3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K
COOCTBEHHOMY
(uznaeckomy u



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

TICUXUIECKOMY
3I0pPOBbBIO, OCO3HAHKE
LIEHHOCTH COOJIIOICHHMS
MpaBuJI 0€3011aCHOTO
TTOBEJICHUSI ITPH PadOTE C
BEILIECTBAMH, a TAKXKE B
CI/ITyaIH/IHX,
YTPOXKAKOIIUX 3J0POBBIO
M SKU3HH JTIOJICH;

55

Crtpoenue
DJIEKTPOHHBIX
000JIOUEK aTOMOB
2JIEMEHTOB
[Tepuonuueckoi
cuctemsl J1. H.
MeHpeneeBa

3.5

3.3

CIIOCOOHOCTH IPUMEHSTh
3HAHMS, M10JIy4aeMble
MIPY U3YYEHUH XUMHH,
JUTS peLIeHUs 3aad,
CBSI3aHHBIX C
OKpYy>Xaromei
MIPUPOJHON cpenoH, s
MOBBIIIEHUS YPOBHS
9KOJIOTHUECKON
KYJIBTYPBI, OCO3HaHHUS
rJI00aJIbHOTO XapaKTepa
IKOJIOTHIECKUX MPOOIeM
W IyTEeH UX pPeIICHUS
MOCPEJICTBOM METOJIOB
XHMMHH, 3KOJIOTHYCCKOT'O
MBIIIJICHUA, YMCHU
PYKOBOACTBOBATLCS UM B
MO3HABaTEILHOM,
KOMMYHUKATHBHOH H
COLIMAILHOM TPaKTHUKE.

bubanoreka
LHOK

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

56

XapakTepucTuka
XUMUYECKOTO
3JIEMEHTA T10 €ro
IIOJIOKEHUIO B
[Tepuonuueckoi

3.2

3.3

LIEHHOCTHOTO
OTHOIICHHS K
OTECYECTBEHHOMY
KyJIbTypHOMY,
HUCTOPUUYECKOMY U
Hay4HOMY HaCJeNHIo,

Bbubanoreka
LHOK

https://m.edsoo
.ru/00ada824



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

cucteme /J[. W.
Menpeneena

TIOHUMAaHWS 3HAYCHUS
XUMHYCCKON HAYKU B
JKU3HH COBPEMCHHOTO
0011ecTBa, ClIOCOOHOCTH
BIIAJICTh IOCTOBEPHOM
nHdopmanuei o
MePEIOBBIX
JIOCTIDKEHUSIX U
OTKPBITHSIX MUPOBOH U
OTE€YECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHUIX 00
YCTPOUCTBE MUpa U
o011IeCTBa;

57

3HaueHHUE
[Tepuoanueckoro
3aKOHAa JIJIs
Pa3BUTHUS HAYKU U
npaktuku. J[. W.
MeHnpaeneeB —
YUE€HBIH, TIEIaror U
rpaKJIaHUH

34

34

MIPEICTaBICHHS O
COLMATBHBIX HOpMaX U
TIpaBHIIAX
MEXITUYHOCTHBIX
OTHOIICHUH B
KOJUICKTHBE,
KOMMYHUKATHBHOM
KOMIICTEHTHOCTH B
0O0I1IECTBEHHO IOJIC3HOM,
y4eOHOUCCIIET0BATENHCK
0i1, TBOPUYECKOH U
JPYTHX BAMAX
JIeSITEILHOCTH,
TOTOBHOCTH K
paszHo0Opa3HOH
COBMECTHOMU
JeSITeTbHOCTH TIPH
BBITIOJTHEHUH YUEOHBIX,
MO3HABATENbHBIX 33134,
BBIMOJTHCHUH
XUMHYCCKHUX
9KCIIEPUMEHTOB,

Bbubanoreka
LHOK

https://m.edsoo
.ru/00ada96e



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

CO3/IaHNH yUEOHBIX
TIPOCKTOB

PesepBHBIil ypOK. 2.7 2.4
O6o061ieHue U
CHCTEMAaTHU3alHs
58 3HAHUM /
Bceepoccutickas
MPOBEPOYHAs
paborta
KoHnTponbHas
pabota Ne4 o
teme «CTtpoeHue
aTroma.
59 Xumudaeckas
CBSI3bY /
Bceepocculickas
MPOBEPOYHAas
pabota
3.1 34 MO3HaBaTEIbHbBIE
MOTHBBI, HallpaBJICHHbLIC
Ha MOJIYUYCHHNEC HOBBIX
3HAHWUM T10 XUMUH,
HEOOXOAUMBIE IJISL
DneKkTpooTpuULaTEN P O — bubnuorexa
60 BHOCTb aTOMOB HA6III0IaEMBIX HOK
XUMHYECKHUX TIPOLIECCOB U SIBIICHHUM, https://m.edsoo
IIeMEHTOR TMO3HAaBATEILHOM, .ru/00adaab8

MH(POPMAMOHHOH 1

YUTATEIbCKOH KYJIbTYpHI,

B TOM YHCJIC HABBIKOB
CaMOCTOSITENIBHON
paboThI ¢ yueOHBIMU



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

TEKCTaMU, CIIPaBOYHOU
JUTEPATypPOH,
JOCTYTIHBIMU
TE€XHUYECKUMU
cpeacTBaMu
HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

61

HMonnasn
XUMHUYECKAS CBSI3b

3.7

3.5

HWHTEpEC K 00YUCHUIO U
MTO3HAHUIO,
J0003HATETLHOCTD,
TOTOBHOCTB U
CIOCOOHOCTH K
€caM000pa30BaAHHMIO,
MIPOEKTHOM U
HCCIIEI0BATENBCKON
HEATEIILHOCTH, K
OCO3HaHHOMY BBIOODPY
HATIPaBJICHHOCTH H
YpOBHS 00y4YCHUS B
JlaTbHEHIIEM;

bubanoreka
LHOK

https://m.edsoo
.ru/00adac34

62

KoBanentnas
noJIsIpHAst
XUMHUYECKAS CBSI3b

3.7

35

OCO3HAHME IEHHOCTH
JKU3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 XKHU3HHU,
OCO3HAaHHUE MOCJEJACTBUN
W HETIPHUSITHC BPEITHBIX
TIPUBBIYEK
(ymotpebnenus
AJIKOTOJIsI, HAPKOTHKOB,
KypeHus),
HEO00XOIUMOCTH
COOJTFOICHHSI TTPABHIT
6€30MacHOCTH MpH
oOparteHuu ¢

Bbubanoreka
LHOK

https://m.edsoo
.ru/00adaab8



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

XUMHUYCCKHUMU
BCIICCTBAMHU B 6LITy u
peaJ’ILHOﬁ JKHU3HU,

63

KoBanenrnasn
HEToJsIpHAs
XUMHUYECKAS CBSI3b

3.7

35

HMHTEpEC K
NPaKTUYECKOMY
H3Y4YEHUIO TIPOodeccHii u
TpyAa pa3InyHOTO PoJia,
YBaXCHHE K TPYLly U
pe3yiabTataM TpyAOBOH
JIeATEeIIbHOCTH, B TOM
YHCJIe Ha OCHOBE
TIPUMEHEHUS
MpEAMETHBIX 3HAHUH 110
XWMUH, OCO3HAHHBIN
BBIOOP MHIMBHILYaTbHOMN
TpaeKTOpUHU
MIPOJOIDKESHUS
00pa3zoBaHUs ¢ YIETOM
JIMYHOCTHBIX UHTEPECOB
M CIIOCOOHOCTH K XUMHUHU

bubanoreka
LHOK

https://m.edsoo
.ru/00adaab8

64

Creneun
OKHUCJIEHUSA

3.6

3.6

00IIIeCTBEHHBIX
HWHTEPECOB U
oTpeOHOCTEH,
yCHELIHOM
mpohecCHOHaATEHON
JCSITETBHOCTH U
Pa3BUTHS HEOOXOTUMBIX
YMEHHUH, TOTOBHOCTb
aaanTUupoBaThHCA B
npodeccnoHaTbLHOM
cpexe;

bubanoreka
LHOK

https://m.edsoo
.ru/00adae28

65

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIIHHEI
€ peakIuu

3.6

3.6

9KOJOTHYECKH
LesnecoodpasHoe

OTHOIICHHE K MIPUPOJIE
KaK UCTOYHHKY JKU3HU

Bbubanoreka
LHOK

https://m.edsoo
.ru/00adb076
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Ha 3emJe, OCHOBE €€
CYIIECTBOBaHUS,
TTOHUMaHHEe [ICHHOCTH
3JI0POBOTO U
6e3omacHoro obpaza
JKM3HHU, OTBETCTBEHHOE
OTHOIIICHUC K
COOCTBEHHOMY
¢uzngeckomy u
TMICUXUYCCKOMY
3JI0POBBIO, OCO3HAHHE
LEHHOCTH COOJIFOICHUS
npaBmI 6E30MaCHOTO
MOBENICHUsI IpH padoTe ¢
BCILECTBAMH, & TAKXKE B
CHUTYaLHsIX,
YTPOXKAIOIIUX 3/I0POBBIO
M SKHU3HH JTIOJICH;

66

OKUCIIUTEN U
BOCCTAHOBUTEINA

3.6

3.6

CIOCOOHOCTH PUMEHSTh
3HaHUSL, M0JTy4aeMble
TIPU U3yYEHUU XUMUH,
JUTSL pelIeHust 3a1ad,
CBSI3aHHBIX C

OKpYy Karomein
MIPUPOJTHOM Cpeiou, At
MOBBIIIEHUS YPOBHS
3KOJIOTHYECKOM
KYJIbTYPBl, OCO3HAHUS
I00aNBEHOTO XapakTepa
9KOJIOTHIECKUX MPOOIeM
W IyTEeH UX peIICHUS
TTOCPEICTBOM METOAOB
XHMMHH, 3KOJIOTHYCCKOT'O
MBIIIJICHUA, YMCHU
PYKOBOJCTBOBATLCS UM B
MO3HaBaTEILHOM,

Bbubanoreka
LHOK

https://m.edsoo
.ru/00adb076
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KOMMYHHUKAaTUBHOU U
COLIUAILHOW MpPaKTUKE.

67

Pe3epBHbIii ypoK.
O06001IeHne 1
cucTeMaTu3anus
3HAaHUH MO TEME
«CTpoeHue aroma.
XumMmuueckas
CBA3bY»

2.7

3.7

9KOJIOTHYECKHU
mesecoodpazHoe
OTHOIIICHHE K TIPUPOJIC
KaK HCTOYHHKY JKA3HU
Ha 3emiie, OCHOBE €€
CYyIIECTBOBAHUS,
MOHUMAaHHe IEHHOCTH
3JIOPOBOTO U
6e3omacHoro obpaza
’KU3HH, OTBETCTBEHHOE
OTHOLIICHHUC K
COOCTBEHHOMY
¢uzngeckomMy u
TMICUXUYCCKOMY
3I0POBbBIO, OCO3HAHHE
LIEHHOCTH COOJIIOICHHS
MpaBuIl 6€30MaCHOTO
MOBeICHUsI PU paboTe ¢
BEIIIECTBAMH, a TAK)KE B
CHUTYaIHsIX,
YIPOXKAKOIIUX 30POBBIO
U J)KU3HU JIIOJICH;

bubnuoreka
LHOK

https://m.edsoo
.ru/00ad9cb2

68

PesepBHBIil ypOK.
O06001IeHnEe 1
CHCTeMaTH3alHs
3HaHUHI

11

11

CIOCOOHOCTH IPUMEHSTh
3HAHUS, [10JIy4aeMble
MIpYU U3yYEHUU XMMUHU,
JUI peuleHus 3aiad,
CBSI3aHHBIX C

OKpYy Karomei
MIPUPOIHON cpenou, s
MOBBIIIEHUS YPOBHS
SKOJIOIMYECKOH
KyJNbTYpBbl, OCO3HAHUS
rJI00aIbHOTO XapaKTepa

bubanoreka
LHOK

https://m.edsoo
Tu/ff0d61c6
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9KOJIOTHUECKHX TPoOIeM
W IyTEH UX PeIICHHS
TIOCPEACTBOM METOAOB
XHMHH, SKOJIOTHYECKOTO
MBIIUICHUS, YMCHUS
PYKOBOJICTBOBAThLCS IM B
MMO3HaBaTEILHOM,
KOMMYHHUKaTUBHOU U
COIMAILHOM MPAKTHKE.

OBIIEE
KOJWMYECTBO
YACOB 10
[IPOTPAMME

68




9 KUIIACC

Ne

~

Tema ypoka

KoandyecTBo yacoB

KonTpo
JIbHBIE
padoThI

Bcero

IMpakTn
yecKkue
padoThI

Kon
npoBepsieM
oro
TpeOoBaHHN
|

Kon
NMpoBepsieMor
0 3JIeMeHTa
coJepKaHusi

BocnurareabHas
cCoCTaBJsAIOIIasd

JJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

[Tepuonnueckuii
3aKOH.
[Tepuonnueckas

CHUCTEMA XUMHUYCCKUX

anemeHToB J[. U.
MenneneeBa

11

11

LIEHHOCTHOTO OTHOILICHUS K
O0TE€YECTBEHHOMY
KyJIbTypHOMY,
HCTOPHIECCKOMY U HAYIHOMY
HACJICAUI0, TOHUMAHHUS
3HAYCHUS XUMHUECKOW HAYKU
B )KH3HH COBPEMEHHOTO
o011ecTBa, ClIOCOOHOCTH
BIIAJICTh JOCTOBEPHOM
uHpOpManuei o mepeIoBhIX
JIOCTH)KEHUSIX M OTKPBITUSIX
MHPOBOM ¥ OT€YECTBEHHOMN
XMMHH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUAX 06
YCTPOWCTBE MHpa U 00IIeCTBa;

bubmunoreka LIOK
https://m.edsoo.ru/0
0adb59e

3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX
3JIEMEHTOB MEPBBIX
TpEX NEPHUOJIOB

11

11

MPEJCTABICHUS O COMATBHBIX
HOpMax ¥ MpaBHIax
MEKIIMTYHOCTHBIX OTHOIICHUH
B KOJIJICKTHBE,
KOMMYHHUKaTUBHOU
KOMIICTEHTHOCTH B
0OIIIECTBEHHO MOJIC3HOM,
y4eOHOUCCIIeI0BATEIbCKOM,
TBOPYECKOH U APYTUX BUIAX
JIESITETBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM
JESTETFHOCTH TIPU

bu6mmoreka [IOK
https://m.edso0o0.ru/0
0adb6b6
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BBIIIOJTHCHHUH y‘{C6HBIX,
I103HaBaTCJIbHBIX 3aJ1a4,
BBINIOJITHCHUH XUMHYCCKUX
OKCIICPUMEHTOB, CO3JaHNU
y‘l€6HLIX IIPOCKTOB

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

1.1

1.2

CTpEMIICHHS K
B3aMMOIIOHIMAaHUIO U
B3aMMOIIOMOIIY B IIPOLIECCe
9TON y4eOHOH eATCIFHOCTH,
TOTOBHOCTH OLICHUBAThH CBOE
MIOBE/ICHHUE ¥ MOCTYIIKH CBOUX
TOBApHIIIEH ¢ TIO3UIINT
HPaBCTBEHHBIX U MPABOBBIX
HOPM C Y4€TOM OCO3HAHUS
IIOCJIEAICTBUI IOCTYIIKOB;

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadb7e2

Bunsl xumuueckoit
CBSI3H U THIIBI
KPUCTAITHIECKUX
pemETOK

11

1.2

MUPOBO33pEHUYECKHE
[IpeCTaBJICHUS O BELIECTBE U
XUMHUUYECKOHN peakinu,
COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTABIIAONINE OCHOBY JJIS
TIOHUMAaHUA CYIITHOCTHU
Hay4HOU KapTHUHBI MUPA,
MpeCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS
TIPUPOIBI, B3aHMOCBSI35X
YeNoBeKa ¢ MPUPOTHON
cpenoi, 0 posiu XUMHUH B
IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

bu6mmoreka [IOK
https://m.edsoo0.ru/0
Oadbac6

KontponbHas padota
Nel no teme
«IToBTOpEHUE U

11

11
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yriayOsieHue 3HaHuH
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kiaccay

2.2 1.3 HHTEpEeC K 00YUICHUIO U
MI03HAHMIO,
JIF0003HATENHHOCTD,
Kiacenduxauns TOTOBHOCTb M CIIOCOOHOCTH K
XUMHYECKHX caMo0GPa30BaHHIO, bubnuorexa IIOK
peakuuii mo HPOEKTHOH U https://m.edsoo0.ru/0
pa3InYHbIM HCCIIENI0BATEILCKOM 0adbcb0
NPH3HAKAM NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPAaBICHHOCTH
YpOBHS 00y4EHUS B
NanbHEHIIEeM;
1.2 1.3 OCO3HAHUE LEHHOCTH JKU3HU,
OTBETCTBEHHOTO OTHOILCHUS K
CBOEMY 3710pOBBIO, YCTaHOBKH
ToHsTHE 0 CKOPOCTH Ha 37J0pOBBINA 00pa3 71(1/13}-114,
N OCO3HaHHUE TOCICACTBHI U
XHMHUHCCKON HETIPUATHE BPEIHBIX Bu6nnorexa [IOK
peakuuu. [lonstue o HpUBHIYEK (YIOTpeOIeHus
OMOTCHHBIX I AUTKOT OIS, HAPKOTHKOB, https://m.edsoo.ru/0
reTEPOreHHBIX KypeHHs1), He00X0IMMOCTH 0adbeda
COOJTIOIeHUS TIPABHIT
peaKiix 0€301acHOCTH IpH
o0palieHny ¢ XAMUYECKUMHU
BEILIECTBaMHU B OBITY U
peanbHOM KU3HH,
2.1 1.4 HWHTEpEC K MPAKTUUIECKOMY
Ionsitue 0 u3yveHuIo npodeccuit u Tpyaa
XUMHAYCCKOM pasmuunOrO pona, yBaxenue k  bruoanoreka LIOK
paBHOBECHH. TpyAy U pe3yabTaTaM https://m.edsoo0.ru/0

@aKTOpPBI, BIUAIOIINEC
Ha CKOPOCTb

TPYIOBOM JESITENILHOCTH, B
TOM YHCJIe HA OCHOBE
MIPUMEHCHHUS TIPEAMETHBIX

0adc28c
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XUMHYECKOU
peaKIuu u
MOJIO)KEHHE
XAMUYECKOr0
paBHOBECHs

3HAHWUH IO XUMUH,
OCO3HAHHBIH BBIOOD
WHIIMBHUIYAIEHON TPaeKTOPUHU
IIPOJIOJKEHUST 00pa3oBaHus ¢
Y4ETOM JTMIHOCTHBIX
HMHTEPECOB M CIIOCOOHOCTH K
XUMUH

OKHUCIIUTENBHO-
BOCCTAHOBUTEIHHBIE
peakiuumn

14

1.5

OOILIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEH, yCIIeIHOM
po¢eCCHOHATBHOM
JEeATEIBHOCTH U Pa3BUTHS
HEOOXOMMbIX YMCHHH,
TOTOBHOCTB 3IaITHPOBATHCS B
npohecCHOHATBHOMN cpejie;

but6mmoreka [IOK
https://m.edsoo0.ru/0
Oadcade

10

Teopus
AJIEKTPOTUTUYECKOMN
JUCCOLUAIUH.
CunbHbIC U clla0bie
3IEKTPOJIUTHI

1.3

1.6

9KOJIOTUYCCKU
L[eJIeC000pa3HOe OTHOIICHUE K
MPUPOJIC KaK UCTOYHHUKY
JKM3HM Ha 3eMIIe, OCHOBE ¢€
CyIIIECTBOBAHHMSA, IOHIMAaHUE
LIEHHOCTH 3[I0POBOTO H
6e3omacHoro obpasa >KU3HH,
OTBETCTBECHHOC OTHOILIICHHUEC K
COOCTBEHHOMY (U3UUECKOMY
U TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE [ICHHOCTH
COOJFOICHUS TIPABHI
0€30MacHOTO MOBEICHUS ITPH
paboTe ¢ BemecTBaMu, a
TAaKXKE€ B CUTyalluAX,
YIPOKAIOIIUX 30POBHIO U
JKH3HU JIFOJICH;

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadcd68

11

HNounble ypaBHEHUS
peakuuii

1.3

1.6

CHOCOOHOCTH MPUMEHSTh
3HAHUSL, MTOJyYaeMble PH
W3YYCHUU XUMHU, AJIsT
pCLICHHS 33a1a4, CBI3aHHBIX C

bubmunoreka LIOK
https://m.edsoo.ru/0
0add448
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OKpY’Karouleil NpupoaHon
Cpeno, ISl MOBBILICHUS
YPOBHSI KOJIOTHUECKON
KYJIbTYPBl, OCO3HAHUS
rI1o0aNEHOTO XapakTepa
9KOJIOTHYECKUX MPOOIEM U
IyTEeW UX pELICHHUS
MTOCPEJICTBOM METOJIOB XHMHH,
9KOJIOTHYECKOTO MBIIUICHHUS,
YMEHUST pyKOBOJICTBOBATHCS
UM B [TI03HABaTEIHHOM,
KOMMYHUKAaTUBHOU U
COILIMAJIbHOM MPaKTHUKE.

1.3 1.7 LEHHOCTHOTO OTHOILEHHS K
OTE4YECTBEHHOMY
KyJIbTypHOMY,
HCTOPHUYECKOMY M HAyIHOMY
XuMuyeckue HacJeHI0, IOHUMaHUs
CBOICTRA KHCIIOT U 3HAYCHMS] XUMHYECKOW HAyKH
OCHOBAHHUIA B CBETE B JKU3HU COBPEMEHHOI0 bubanoreka LIOK
12 . 001ecTBa, crocobHOCTH https://m.edsoo0.ru/0
npesicTaBneHuii 06 BIIJIETh JOCTOBEPHOI 0addsds
BJICKTPOIUTHICCKON uHdopMalueil 0 epenoBbIX
AUccoluanmnu JOCTHIKEHUSX U OTKPBITHAX
MHPOBOM ¥ OT€YECTBEHHOMN
XHMHH, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUIX 00
yCTpoiicTBe MUpa 1 O0LIECTBa;
XUMHUYECKUE 1.3 1.7 MPEACTABICHUS O COLUAIBHBIX
CBOICTBa COJIEH B HOpMax 1 TipaBiiax
. MEKIUIHOCTHBIX OTHOLIEHUI but6mmoreka [IOK
CBCTC NMPCACTABJICHUUA
13 B KOJUIEKTHBE, https://m.edsoo.ru/0

00
AJIEKTPOTUTUUECKOMN
JUCCOLIUAIIUI

KOMMYHHUKaTUBHOU
KOMIICTCHTHOCTH B
00IIECTBEHHO MOJIE3HOM,

0add8b2
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y4eOHOHMCCIIeT0BATEIbCKOH,
TBOPYECKOH U IpyTruX BHIAX
JIeSITEJIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOl COBMECTHOM
JIeSITEIIFHOCTH TIPH
BBITIOJTHEHUH YYEOHBIX,
IIO3HABATCIBbHBIX 3aJa4,
BBIIIOJIHCHU N XUMHUYCCKUX
9KCIIEPUMEHTOB, CO3IaHIU
Y4eOHBIX IPOEKTOB

14

[TonsiTue o
TUAPOIIU3E COJIEH

2.1

1.7

CTpEeMJICHUS K
B3aMMOITIOHUMAHHIO U
B3aMMOIIOMOIIIH B TIpolLiecce
9TOH y4eOHOU ACSATEILHOCTH,
TOTOBHOCTH OIICHHUBATh CBOE
MOBEJICHNUE U MTOCTYNKHU CBOUX
TOBapHIIEH C TO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS
MIOCJIEAICTBUI MOCTYIIKOB;

but6mmoreka [IOK
https://m.edso00.ru/0
0add9d4

15

O06006111eHE U
cucreMaTrmni3anuia
3HaHUU

1.1

1.7

MHUPOBO33PEHYECKHE
IIPEJCTABIICHHUS O BEIIECTBE U
XUMUYECKOW peakini,
COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTaBIIAIOLINE OCHOBY AJIS
MOHUMAaHHUS CYITHOCTH
Hay4HOH KapTHUHbI MUpa,
MIpeICTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTAX pa3sBUTHUA
IPUPOABI, B3AUMOCBA3IX
YEJI0BEKA ¢ IPUPOIHOM
Cpeloi, O pOJId XUMHH B
MO3HAHUU 3TUX

but6mmoreka [IOK
https://m.edso0o0.ru/0
Oaddd12
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3aKOHOMEPHOCTEH;

1.5 1.7 II03HABATEJIbHBIE MOTHUBBI,
HAIpaBJIeHHbIC HA [TOJy4eHHE
HOBBIX 3HAHHM M0 XMMHH,
HEOOXOAMMBIE IS
00BsICHEHUST HAOITI0JaeMBIX
MPOIIECCOB U SIBJICHUH,
[IpakTnueckas .
[T03HABATENILHOM,
pabora Ne 1. MH(OPMAIMOHHON 1 bubnuoteka [JOK
16 «Pemenue YUTaTENLCKOM KyIbTYpPEL, B https://m.eds00.ru/0
SKCIEPUMEHTAIBHBIX TOM YHCJIC HABBIKOB Oaddbfa
CaMOCTOSTEIBHON pabOTHI ¢
3agaq» p
y4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM JIUTEPATYpPOI,
JOCTYIHBIMH TEXHUYECKUMHU
CpeacTBaMu
nH(pOpMaIMOHHBIX
TEXHOJIOTHI;
KonrtponsHas pabora 23 1.7
No2 1o Teme
«DIEKTPOIUTUYECKAS
17 JIMCCOLINAITHS.
XuMHYECKHE
peakuuu B
pacTBopax»
2.1 2.1 OCO3HAHUE LICHHOCTH >KU3HHU,
OOmas OTBETCTBCHHOTO OTHOILICHHS K
XapaKTepUCTUKA CBOEMY 310POBBIO, YCTAHOBKH
Ha 3710pOBBII 06pa3 KU3HU bubmuoreka IIOK
TraJOreHOB. AP Pa3 JKU3HH, 1
18 0CO3HAHHUE MOCIIEACTBAN U https://m.edso0.ru/0
XHUMHUYECKHE

CBOMCTBA Ha IIpUMEPE
XJIopa

HETIPHUSATHE BPEAHBIX
IpUBBIYEK (YHOTpeOneHus
AJIKOT'0JIs1, HAPKOTHKOB,

KypeHusi), HEOOXOJUMOCTH

Oaddfe2
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COOJTIOZICHUS TIPaBUIT
0€3011acHOCTH IIpH
o0palieHny ¢ XUMHIECKUMH
BEIIIeCTBAMH B OBITY U
peanbHOM XKU3HH,

2.1 2.1 MHTEPEC K NPaKTUYECKOMY
M3yYeHHIo Ipodeccii 1 Tpyaa
Pa3IMYHOTO POAa, YBaKEHUE K
XTOpPOBOTOPO/I. Tpyay u E)G3YJ'ILTaTaM
TPY/ZOBOH JEATENTLHOCTH, B
Cosras Kucjora, TOM YHCJIC HA OCHOBE Bu6 OK
XAMUYICCKHC [PUMEHEHUS PEAMETHBIX nosmorexa I
19 5 https://m.edso0o.ru/0
CBOMCTBA, 3HAHUM 110 XUMUH, D8/, cE500. 1
Oy YEHHE, OCO3HaHHBIH BEIOOD Oade104
NpUMEHEHH e WHIUBUAYAIbHON TPAEKTOPUHU
MIPOAOIDKEHNS 00Pa30BaHUs C
YUYETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K
XUMHHA
[IpakTnueckas 24,25 2.8 0OILIECTBEHHBIX HHTEPECOB U
pa6ota Ne 2 o Teme HoTpeOHOCTEH, ycnemHom
«[lomyuenue npodecCHOHANBHOM bu6nuoreka [IOK
20 COsHON KHCIOTEL IEATENBHOCTH M Pa3sBUTHS https://m.eds00.ru/0
) ’ HEOOXOANMBIX YMEHHUH, 0ade348
H3Yy4dCHUC CC FOTOBHOCTB a/IalITUPOBAThLCS B
CBOMCTBY po(ecCHOHATBHOM Cpejie;
15 2.1 9KOJIOTUIECKH
Brrancaenus mo 1esrecoodpa3Hoe OTHOIICHUE K
YPaBHCHUSIM HPUPOAE KaK HCTOUHHKY
T JM3HU Ha 3eMJIe, OCHOBE €& bu6nuorexa [IOK
21 CYIIECTBOBAHUSL, TIOHUMaHHUE https://m.edsoo.ru/0

peaKkuuii, €CJIi OJIUH
W3 PEarcHTOB JaH B
n30bITKE

LEHHOCTH 3JI0pPOBOTO U
6e3omacHoro o6pasa >KH3HH,

OTBETCTBEHHOE OTHOILCHUE K
CcOOCTBEHHOMY (pU3UIECKOMY

0ade488
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U NICHXWYECKOMY 37I0POBBIO,
OCO3HAHHUE [ICHHOCTH
COOJTIOICHUS TIPABHIT
0€3011acHOT0 NMOBEACHHS IPU
paboTe ¢ BemecTBaMu, a
TaKKe B CUTYaLHsX,
YTPOKAIOIINX 30POBBIO H
JKU3HU JIIOACH;

22

O61mas
XapaKTEPUCTHKA
aneMeHTOB VIA-
TpyIbI

2.3

2.2

CHOCOOHOCTH NMPUMEHS T
3HaHUSA, IOJy4YaeMble IIPU
M3YYEHUH XUMUH, IS
pelieHus 3a1ay, CBsI3aHHBIX C
OKpYy>Karouiei mpupoIHOM
cpeno, 1Sl MOBBIILICHUS
YPOBHS 3KOJIOTUYECKOU
KYJIbTYPBI, OCO3HAHUS
JI00ATBEHOTO XapaKTepa
9KOJIOTHYECKUX MPOOIEM U
MyTeH UX peleHust
ITOCPEICTBOM METOIOB XUMHUH,
9KOJIOTHYECKOTO MBIIUICHHS,
YMCHHS pyKOBOACTBOBATHCS
UM B [I03HABaTEIHHOM,
KOMMYHUKaTUBHOU U
COlLMaJIbHOM NIPAaKTHKE.

bubmunoreka LIOK
https://m.edsoo.ru/0
Oade64a

23

AJITOTPOIIHBIE
MoAu(UKAIIUU CEPBHI.
Haxoxnenue cepsl u
€€ COEJMHECHUH B
MIpUPO/IE.
XuMuyeckue
CBOWCTBA CEPBI

2.1

2.2

LIEHHOCTHOI'O OTHOILIEHHMS K
OTEYCCTBEHHOMY
KYJBTypHOMY,
HCTOPHYCCKOMY U HAYYHOMY
HACJIE N0, TOHMMAaHUS
3HAYCHUS XUMHUCCKOW HAYKU
B )KH3HH COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTH
BJIAJICTh JOCTOBEPHOM
uHpOpManuei o mepeIoBhIX

but6mmoreka [IOK
https://m.edso00.ru/0
Oade64a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

JIOCTHIKEHUSAX U OTKPBITHSX
MHPOBOH U OT€YECTBEHHOMN
XUMUH, 3aUHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpPA U OOLICCTBA;

24

CepoBoaopon,
CTpOCHHE,
buznveckue u
XUMHYECKHE
CBOMCTBA

2.2

2.2

MPEACTABICHHUS O COLMATTBHBIX
HOpMax M MpaBuiiax
MEKITMYHOCTHBIX OTHOIICHHHA
B KOJIJICKTHBE,
KOMMYHHUKATUBHON
KOMIICTCHTHOCTH B
00IIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEI0BATEIBCKOM,
TBOPYECKOM U IPYruX BHIAX
JACATCIBPHOCTHU, TOTOBHOCTH K
pazHooOpa3Hoi COBMECTHON
JACATCIBHOCTH IIPpU
BBITTOJHEHUH YICOHBIX,
MO3HABATENbHBIX 337134,
BBIITOJTHEHHUH XUMHIECKUX
9KCIIEPUMEHTOB, CO3aHHU
y4eOHBIX MIPOEKTOB

bubmunoreka LIOK
https://m.edsoo.ru/0
0adeg02

25

OKcupl cepbl.
Cepnas kuciora,
dbuzmveckue u
XUMHYECKHE
CBOMCTBA,
IIpUMEHEHNE

2.2

2.2

CTpPEMJIEHUS K
B3aUMOIIOHUMAaHHIO 1
B3aMMOIIOMOILY B MpoIiecce
9TOHN y4eOHOH IeATCIFHOCTH,
TOTOBHOCTHU OLICHUBATH CBOE
MIOBEICHHUE U TOCTYIKU CBOUX
TOBapHUIIEH C TO3ULIUU
HPaBCTBEHHBIX W MPABOBBIX
HOPM C YU4€TOM OCO3HAHUS
IIOCJIEAICTBUI MOCTYIIKOB;

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadea28

26

XUMHYECKHE

peaKIuu, JIeXxKaIme B

OCHOBC

2.1

2.2

MHPOBO33pPEHUYECKHE
[IpeICTaBJICHUS O BELIECTBE U
XUMUYECKOW peakini,

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadec8a
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MPOMBIIIJICHHOT'O
croco0a MmoJTydeHust
CEpHOM KHUCIIOTHI.
XHAMHUYECKOE
3arpsi3HEHUE
OKpYKaroILEe Cpebl
COCJIMHEHUSIMU CEPbI

COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU H
COCTaBIIAOLINE OCHOBY AJIS
MOHUMAaHHUS CYITHOCTH
HAYYHOH KapTHHEI MUPA,
MIpeICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX pa3sBUTHUA
IPUPOABI, B3aUMOCBA3IX
YEJI0BEKA ¢ IPUPOIHOM
Cpesoi, 0 posiu XUMHUH B
MTO3HAHUH 3TUX
3aKOHOMEPHOCTEH;

27

Breraucnenue
MacCOBOM J0JIU
BBIXOJa IPOJIYyKTa
peakuuu

1.5

2.2

MTO3HABATEIbHBIE MOTHBHI,
HaTpaBJICHHBIC HA MTOJyYCHHE
HOBBIX 3HAHUH 110 XMMHH,
HEOOXOAMMBIE IS
0OBSICHEHUS HA0JTIOTaCMBIX
MIPOLIECCOB U SIBJICHUH,
[I03HABATEIbHOMH,
HHPOPMAMOHHON 1
YUTATEIbCKOMN KYJIBTYpHI, B
TOM YHCJI€ HABBIKOB
CaMOCTOATEIIEHON PabOTHI C
y4eOHBIMH TEKCTAMH,
CIIPAaBOYHOM JIUTEPATYpPOI,
JIOCTYITHBIMHA TEXHUYECKUMU
CpencTBaMu
HHPOPMAIMOHHBIX
TEXHOJIOTHI;

bu6mmoreka [IOK
https://m.edso0o0.ru/0
Oadec8a

28

O061mas
XapaKTEPUCTHKA
3JIeMeHTOB VA-
rpynnsl. A3oT,

2.1

2.3

HHTEpeC K 00yUeHHIO H
MIO3HAHMIO,
JIF0003HATENHHOCTD,
TOTOBHOCTB M CIIOCOOHOCTH K
camM000pa30BaHHIo,

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadeeab



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

pacnpocTpaHeHHe B

MIPOEKTHOHN U
HCCIIeJ0OBATEIIbCKOM

pupoe,
duamacCRue 1 JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HATPaBICHHOCTH H
XUMHUYECKHE ypOBHs 0GyueHHs B
CBOWCTBA anbHEHIIeM;
2.1 2.3 OCO3HAHME IIEHHOCTH YKU3HH,
OTBETCTBEHHOTO OTHOILCHUS K
CBOEMY 3710pOBBIO, YCTaHOBKH
Ha 370pOBBIil 00pa3 KU3HH,
AMMMaK, ero OCO3HaHME MOCIEACTBUM U
dusHUeCcKHe n HETIPUSITHE BPEIHBIX BuGmorexa [IOK
29 XAMUYECKUE HpHBBICK (yrioTpeOeHi https://m.edso0o.ru/0
. aJIKOT0JIsI, HAPKOTHKOB,
CBOMCTBA, ITOIyYECHHUE KyPeHHs), HEOGXOIUMOCTH 0adf004
U IPUMCHCHMEC cO0JI0IeHHS TIPABUIT
0e30I1aCHOCTH IIpHU
o0paleHny ¢ XUMUYECKUMHU
BELIECTBaMHU B OBITY U
peanbHOM )KU3HH,
24,25 2.8 HHTEpEC K MPAKTUIECKOMY
M3yYeHHIo Ipodeccuii U Tpyaa
Pa3IMYHOTO POJia, yBaKEHHUE K
TPYOy U pe3yibTaTaM
[IpakTnueckas TPYIOBOM N€ATENLHOCTH, B
pa6ora Ne 3 o Teme TOMHHACIIE Ha 0CHOBE Bu6nuorexa LIOK
30 «ITomyuenne VIPHMEHCHI HPEAMETHEI https://m.edsoo.ru/0
3HAHUH 10 XUMHH,
aMMHaKa, H3yICHUC OCO3HAHHEI BEIOOD 0adf180
€ro CBOMCTB» UHIABHIY AIbHOM TPAEKTOPHU
MIPOAOIDKEHNUS 00Pa30BaHUs C
YUYETOM JIMYHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K
XUMHHA
31 A30THas KUCIIoTa, e 21 23 OOILECTBCHHBIX HHTEPECOB U bubmoreka [{OK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

¢dusnveckue u

MOTPeOHOCTEH, YCIIEITHON
po¢heCCHOHATBHOMN

https://m.edsoo.ru/0
0adf306

XUMHNYECKHUEC
. JEATETBHOCTH U Pa3BUTHSA
CBOHCTBaA .
HEOOXOMMBIX YMEHHHA,
FOTOBHOCTD aJalTHPOBATLCS B
npoQeCcCHOHANBHOM Cpejie;
31 2.3 9KOJIOTHIECKU
1esnecoo0pa3Hoe OTHOIICHUE K
MPUPOJIE KaK NCTOUHHKY
Wcmons30BaHue JKU3HU Ha 3eMIle, OCHOBE €€
o CYIIECTBOBAHUSI, TOHNMaHHUE
HUTPATOB U COJIEH ymt ’
LEHHOCTH 37I0POBOTO 1
aMMOHHA B Ka9CCTBC 0e30macHOT0 00pa3a KU3HH,
MHHCPAJIbHBIX OTBETCTBEHHOE OTHOIIEHHE K bubmoreka [{OK
32 yaoOpeHui. COGCTBEHHOMY (PU3HIECKOMY https://m.edso00.ru/0
XUMHUYECKOEe H TICUXHYECCKOMY 3J0POBEIO, 0adf518
OCO3HAHHUE IIEHHOCTH
3arps3HEHNE 1
. COOJIIOIEHUS TIPABKII
OKPYAIOLLICH CPE/IBt 0€30I1aCHOTO MMOBEIEHHS IPH
COCIMHCHUAMH a30Ta paboTe ¢ BELIECTBAMH, a
TaKXKe B CUTYyalUsX,
YIPOKAIOIIUX 3T0POBBIO U
JKU3HU JIIOAEH;
2.1 2.4 CHOCOOHOCTH NMPUMEHS T
3HaHMS, T10JyYaeMbIE IIPH
U3YYEHHH XUMHUH, [JIS
dochop. Oxcnn Y
docd V) pelIeHuns 3a/1a4, CBA3AHHEBIX C
octopa u y y
OKpY’Karomei mpupoaHoi
docdopHas kuciora e Bubmorexa LIOK
CpeloiA, IS MOBBIILIEHHS
33 ’ https://m.edsoo.ru/0

¢buznveckue u
XUMHYECKHE
CBOMCTBA, IIOJIy4YCHUE

YPOBHS 3KOJIOTUYECKOU
KyJbTYpbl, OCO3HAHHUS
r7100aIbHOTO XapakTepa
9KOJIOTHYECKUX MPobIeM u
IyTeH UX peleHns
MIOCPEACTBOM METOMOB XHMHH,

0adf68a



https://m.edsoo.ru/00adf306
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OKOJIOTHYCCKOI'0O MBIIIJICHUA,
YMEHUA PYKOBOACTBOBATHCA
UM B HO3HaBaTeJ’ILHOﬁ,
KOMMyHPIKaTPIBHOﬁ n
COIII/IELHLHOﬁ IMpaKTUKE.

3.1 2.4 LIEHHOCTHOT'O OTHOIIEHUS K
OTE4ECTBEHHOMY
KyJIbTyPHOMY,
CHONb30BAHIE HCTOPHUYECKOMY M HAYYHOMY
HACJIeIUI0, IOHUMAHUS
(ocdaros B xauectse 3HAUEHHS] XUMUIECKOM HAyKH
MUHCPAJIBHBIX B %KM3HU COBPEMEHHOTO bu6nuorexa [IOK
34 y100PEHHIA. 00IIeCcTBa, CNIOCOOHOCTH https://m.edsoo0.ru/0
3arpsi3HeHne BIIAJIETh I0CTOBEPHOH 0adfc20
IPUPOJIHOIE CPeIbl nHpOpManueit o mepeaoBhIX
JOCTUIKCHUAX U OTKPBITUAX
bocdaramn MHPOBOM ¥ OT€YECTBEHHOMN
XMMUH, 3aHHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUAX 00
YCTPOWCTBE MUPa U 00IICCTBA;
2.1 2.5 MPEICTABIICHHS O COMAIIbHBIX
HOpMax M MMpaBHax
MEKJIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE,
VFJIGpOl[, KOMMyHI/IKaTI/IBHOﬁ
pacpocTpaHeHHE B KOMITETEHTHOCTH B
npUpoze, 0OIIECTBEHHO MOJIE3HOM, bubnuoteka [JOK
35 y4eOHOUCCIIeI0BATEIbCKOMH, https://m.edso0.ru/0
(bI/BquCKHe " TBOPYECKOM U IPYruX BHIAX 0adfdoc
XAMUYICCKHC NeATEIBHOCTH, TOTOBHOCTH K
CBOMCTBa pa3HO0Opa3HOil COBMECTHOM

JACATCIBHOCTH IIPpU
BBITIIOJTHCHHUH y‘le6HLIX,
IIO3HaBaTCIbHBIX 3a/1a4,
BBIIIOJTHCHHUH XUMHYCCKHUX



https://m.edsoo.ru/00adfc20
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9KCTIEPUMEHTOB, CO3AaHIA
yueOHBIX IPOEKTOB

Oxkcubl yriaepona, 2.2 2.5 CTPEMIICHHS K
ux (pUsHUecKye 1 B3aMMOTIOHMMAaHUIO U
B3aMMOIIOMOIIIH B TIPOIIECCE
XUMHUYECKUE N N
N 9TOM y4eOHOM AeATCILHOCTH,
CBOMCTBA. FOTOBHOCTH OLIEHUBATh CBOE bubnunoreka [IOK
36 DKOJIOTUYECKHUE TIOBe/IEHUE U MOCTyNKK cBoux | https://m.edsoo.ru/0
Hp06HeMH, TOBapHUILEH C MO3ULIUU Oadfebe
CBS3AHHELE C HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS
OKCHJIOM YTJIepoJia .
MOCTICICTBUIA MOCTYIIKOB;
Iv)
2.1 2.5 MHPOBO33PCHYCCKHC
MPEJICTABICHUS O BEIIECTBE U
XUMHUUYECKOM peakiuy,
COOTBETCTBYIOIIUC
COBPEMCHHOMY YPOBHIO
Pa3BUTHS HAYKH U
COCTABJISIOININE OCHOBY IS Bu6nnorexa [IOK
VYroapHasg KUCIOTa U NOHUMAHUS CYyIIHOCTH
37 . . https://m.edsoo.ru/0
eé coum Hay4YHOW KapTUHBI MHpA,
0ae006¢
MIpeICTaBIeHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPOJIBI, B3AUMOCBSI3SIX
YeJoBeKa C MPUPOIAHON
Cpemoii, 0 POk XUMHHU B
[TO3HAHUH 3TUX
3aKOHOMEPHOCTEI;
HpaKTI/IIIeCKaﬂ 2.4,2.5 2.8 MO3HABATEIbHbIE MOTHUBHI,
pa6ora Ne 4 110 Teme HanpaBneHHm“e HA TIOTy4YCHUE Bu6miorexa [JOK
HOBBIX 3HAHHI 110 XUMUH,
38 "Tlonnyuyenue https://m.edsoo.ru/0

YTJIEKHCIIOTO Tra3a.
KauectBeHnas

HEOOXOUMEIE JIJIs
00BACHEHUS HAOIIIOJAEMBIX
MPOIIECCOB U SIBJICHUH,

0ae027¢
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peaxius Ha
KapOoHaT-MOH"

MO3HABATEIIEHOM,
nH}popMannoHHOH 1
YUTATENbCKOH KyJIbTYpPHI, B
TOM YHCII€ HaBBIKOB
CaMOCTOSTENILHOM paboTHI ¢
Y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOM JIUTEPATYpOii,
JIOCTYTIHBIMU TEXHIHYECKUMH
cpencTeaMu
HHPOPMAITMOHHBIX
TEXHOJIOT U,

39

[TepBonavasibHBIE
MTOHSATHUS 00
OpPraHUYECKUX
BelIecTBax KakK 0
COCIMHEHUSIX
yriiepoa

2.3

2.6

HHTEpEC K 00YyUCHUIO U
MMO3HAHUIO,
JIF0003HATENHHOCTD,
TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHMIo,
MIPOEKTHOM U
HCCIIEIOBATEIBCKON
JIESITETBHOCTH, K OCO3HAHHOMY
BEIOOPY HAIPABJICHHOCTH H
YpOBHS 00y4CHUS B
IalbHEHIIeM;

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae054¢

40

Kpemuuii u ero
COEIMHEHUS

2.1

2.7

OCO3HAHHE [ICHHOCTH KU3HH,
OTBETCTBEHHOI'0 OTHOILLEHUS K
CBOEMY 3/10POBBI0, YCTAHOBKU
Ha 3JI0pOBBIH 00pa3 KHU3HU,
OCO3HaHME NOCIEACTBUNA U
HETIPHUSATHE BPEAHBIX
MIpUBBIYEK (YIOTpeOIeHIS
AJIKOTOJIsI, HAPKOTHKOB,
KypeHusi), HEOOXOJUMOCTH
COOTFO/ICHUS TTPABHII
6e30I1aCHOCTH TIpHU
00paIieHny ¢ XUMHIECKUMH
BEIIECTBAMH B OBITY 1

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae080a
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peanbHOM KU3HU;

24,25 2.8 HHTEpEC K MPAKTUUIECKOMY
M3yYeHHIo Ipodeccii U Tpyaa
IpakTrdecKas Pa3IMIHOTO POJia, YBAXKEHUE K
Iy ¥ pe3yJibTaTaM
pabota Ne 5. TPYAY  pesy
p TPYZOBOH JEATEIBHOCTH, B
CIICHUC
TOM YHCJIe HA OCHOBE
but6mmoreka [IOK
SKCIICPUMCHTAJIBHBIX NPHUMCHCHHUS MPEAMETHBIX
41 . https://m.edso0o.ru/0
3a71a4 10 TEME 3HAHUI [0 XVMUH,
. i BHIG Oae0bf2
«Baxueitime OCO3HAHHEIH BEIOOD
WH/IMBUAIYAITEHOU TPACKTOPHH
HEMETAJJIBI U UX
MIPOAOIDKEHHS 00pa30BaHMUs C
COCIMHEHUS Y4ETOM JINYHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K
XUMHUHN
KontponbHas padota
No3 o Teme
42 «Baxnenmue
HEMETAJIJILI U UX
COCANHCHUA»
O61mas 2.2 3.1 9KOJOTHICCKH
XapaKTePUCTHKA L[eJIeC000pa3HOe OTHOIICHUE K
MPUPOJIC KaK UCTOYHHUKY
XUMHNYECKUX .
JKM3HH Ha 3eMJIe, OCHOBE €€
SJIEMCHTOB — CYUIECTBOBaHMUSI, IOHUMAaHHE
MCETAaJlJIOB. IEHHOCTH 3JI0POBOTO U Bii6 OK
MeTtauinueckast 6e3omacHoro obpasza >KU3HH, ubmmorexa L
43 CBSI3h 1 OTBETCTBEHHOE OTHOILIEHHE K https:/m.edsoo.ru/0
COOCTBEHHOMY (PH3MUECKOMY Oael03e
METaJIJIINYECKast
U TICHXHYECKOMY 3JI0POBBIO,
KpHCTa/INICCKaA OCO3HAHHE [ICHHOCTH
peI_HéTKa. CcOOIIOIeHUS TpaBuUII
dusnueckue 0€30MacHOTO MOBEICHUS MTPH

CBOMCTBA METAIJIOB

paborte c BemecTBaMu, a
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TaKKe B CUTyalUsIX,
YTPOXKAFOIIUX 370POBBI0 U
JKM3HM JIIOJICH;

44

XuMHUYECKHE
CBOWCTBA METAJLIOB.
DNEKTPOXUMHUUECKHM
Al HanpsHKEHUN
METaJIOB

2.1

3.2

CITOCOOHOCTH TIPUMEHSTh
3HaHMS, MOJyIaeMble IPU
N3yYCHUHN XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C
OKpYy>Karollel NpupoaHOH
cpenou, ISl MOBBILICHUS
YPOBHSI 9KOJIOTHYECKOI
KyJIbTYpbI, OCO3HaHUS
r7100aJIbHOTO XapakTepa
9KOJIOTHYECKUX MPobIeM u
IyTEeW UX pELICHUS
IOCPEACTBOM METOAOB XUMHU,
9KOJIOTHYCCKOT'O MBIIIIJICHUA,
YMEHHUS pYKOBOACTBOBATHCS
UM B II03HaBaTEIbHOM,
KOMMYHUKaTHBHOH 1
COLIMAJIbHON TPaKTHKE.

but6mmoreka [IOK
https://m.edso0o0.ru/0
0aell56

45

OO61mme croco0sl
MOJTYyYEHUs
MeTauioB. CIIaBhl.
Breraucnenus mo
YpaBHEHUSIM
XAMUYECKHUX
peaKkuuii, €Clii OJIMH
W3 peareHTOB
COJICPKUT TIPUMECH

2.3

3.2

LIEHHOCTHOTO OTHOIIEHHMS K
OTEYECTBEHHOMY
KyJIbTypHOMY,
HUCTOPUYECKOMY U HAYUHOMY
HacJeHI0, IOHUMaHUs
3HAUCHMS] XUMHYIECKOW HAyKH
B )KM3HU COBPEMEHHOTO
o01ecTBa, ClIOCOOHOCTH
BIIaIETh JOCTOBEPHOMU
nHpOpManuei o mepeaoBhIX
JOCTUIKCHHUAX U OTKPBITUAX
MHPOBOH ¥ OT€4ECTBEHHOMN
XHMHH, 3aMHTEPECOBAHHOCTH
B HayYHBIX 3HAHUAX 00
ycTpoiicTBe MUpa 1 O0LIECTBa;

but6mmoreka [IOK
https://m.edso0o0.ru/0
Oaell56
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46

[TonsiTue o xoppo3uu
METaJIJIOB

3.1

3.2

MIPEACTABICHAS O COIMANBHBIX
HOpMax U MpaBHIax
MEKITMYHOCTHBIX OTHOIICHHHA
B KOJIJICKTHBE,
KOMMYHUKATHBHOM
KOMIICTCHTHOCTH B
0OIIIECTBEHHO MOJIC3HOM,
y4eOHOMCCIIEI0BATEIBCKOM,
TBOPYECKOM U IPYruX BHIAX
JACATCIBbHOCTHU, TOTOBHOCTH K
pazHooOpa3HoOi COBMECTHON
JESTeTFHOCTH TIPU
BEITIOJTHCHUH YYCOHBIX,
MMO3HABATENBHBIX 337124,
BBITIOJTHCHIH XUMUYECKHAX
9KCIICPUMCHTOB, CO3/IaHUH
y4eOHBIX IPOEKTOB

bubmunoreka LIOK
https://m.edsoo.ru/0
0aecl278

47

Illenoynbie METaIBI

2.1

3.3

CTpEeMJICHUS K
B3aMMOIIOHUMAaHHIO 1
B3aMMOIIOMOIIY B IIPOLIECCE
9TON y4eOHOH IeATCIFHOCTH,
TOTOBHOCTHU OLICHUBATH CBOE
MTOBEJICHHUE U IMIOCTYTIKH CBOMX
TOBapHIIEH C TO3ULIUU
HPaBCTBEHHBIX W MMPABOBBIX
HOPM C Y4€TOM OCO3HAHUs
HIOCJIEACTBUI OCTYIIKOB;

bubmunoreka LIOK
https://m.edsoo.ru/0
0ael4b2

48

OKcuasl 1
THJIPOKCH/IBI HATPHUS
U KaJusg

2.2

3.3

MHPOBO33pPEHUYECKHE
MIPEICTaBICHUS O BEIIECTBE U
XUMUYECKOW peakini,
COOTBETCTBYIOIIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U
COCTABIISIIOIIUE OCHOBY ISt
MIOHUMAaHHUSI CYIIHOCTH

but6mmoreka [IOK
https://m.edsoo0.ru/0
Oael4b2
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Hay4HOU KapTHHBI MUpA,
NIPE/ACTABIICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSA
IIPUPOBI, B3aUMOCBSI35X
YeI0BeKa ¢ MPUPOAHON
Cpeaoi, O poJId XUMHH B
ITIO3HAHHUU 3TUX
3aKOHOMEPHOCTEI];

49

Illenoyno3eMenbpHEBIC
METaJUIbI — KaJIbIIUHA
U Maruum

2.1

3.4

MMO03HABATEILHBIC MOTHBHI,
HATPABJICHHBIC HA MOJIYYCHHE
HOBBIX 3HAHUI MO XVMUH,
HEOOXOANMBIE IS
00BSICHEHUS HA0III0JaeMbIX
MPOIIECCOB U SIBJICHUH,
MMO3HaBaTEIbLHOM,
nHPOPMAMOHHON 1
YUTATEIbCKOM KYJIbTYpPHI, B
TOM YHCJIC HABBIKOB
CaMOCTOSTENILHOM padoTHI ¢
Y4IeOHBIMH TEKCTAMU,
CIIPaBOYHOM JUTEPATYPOH,
JIOCTYTTHBIMA TEXHIYECKUMH
CpeAcTBaMHU
nH(pOpMaIMOHHBIX
TEXHOJIOTHIA;

bubmunoreka LIOK
https://m.edsoo.ru/0
Oael5e8

50

Baxxneiinume
COE€NUHEHUS KaJILIIU

2.1

3.4

HHTEpEC K 00YUCHUIO U
MTO3HAHUIO,
T0003HATEILHOCTD,
TOTOBHOCTb 1 CIIOCOOHOCTH K
caM000pa3oBaHMIo,
MPOEKTHOM U
HMCCIIEIOBATEILCKOMN
JESITeIBHOCTH, K OCO3HAHHOMY
BEIOOPY HANPABJICHHOCTH H
YpOBHS 00y4CHUS B

but6mmoreka [IOK
https://m.edso00.ru/0
Oael5e8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

NanbHEHIIIEM;

51

O06006111eHE U
CHUCTEMATH3AIHA
3HaHUU

2.3

3.4

0CO3HaHHE [IEHHOCTH XKU3HH,
OTBETCTBEHHOT'O OTHOILECHUS K
CBOEMY 37I0pOBBIO, YCTAaHOBKH
Ha 3JI0OpOBBINA 00pa3 KHU3HHU,
OCO3HAaHHE MOCIIEACTBUN U
HETIPUATHE BPEIIHBIX
IpUBBIYEK (YHOTpeOneHus
AJIKOTOJI51, HAPKOTUKOB,
KypeHHus1), He00X0IMMOCTH
COOJTIOIeHUS TIPABHIT
0€3011acHOCTH IPH
00paleHIN ¢ XUMHYCCKUMHU
BEIIIeCTBaMH B OBITY 1
peanbHOM KU3HU;

52

KEcTKOCTH BOOBI U
CII0COOEI €é
yCTpaHEHUs

3.2

3.4

HHTEPEC K MPAKTUIECKOMY
N3y4YeHUIO MpodeccHii ¥ Tpyna
Pa3IUYHOTO poja, YBaXKEHHE K
TPYOy U pe3yibTaTamMm
TPYAOBOM JIEATENILHOCTH, B
TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS TTPEIMETHBIX
3HAHHUH 110 XUMUH,
OCO3HAHHBIH BBIOOD
WHIUBUAYAIbHON TPAEKTOPUU
MIPOAOIDKCHHS 00pa30BaHMUs C
Y4ETOM JTHIHOCTHBIX
HHTEPECOB U CITIOCOOHOCTH K
XUMHHU

but6mmoreka [IOK
https://m.edso0o0.ru/0
0aecl1886

53

[IpakTnueckas
pabota Ne 6 o Teme
"YKECTKOCTE BOIBI U
METOJIBI €€
ycTpaHeHus"

2.4,2.5

3.7

0OILIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEH, yCIIeITHOM
po¢eCCHOHATBHOM
JEATeIBHOCTH U Pa3BUTHS
HEOOXOMMbIX YMCHHH,
TOTOBHOCTB 3aTHPOBATHCS B

bubmunoreka LIOK
https://m.edsoo.ru/0
Oaelae8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

npodeccHoHanbHON cpefe;

54

ATroMAHUNA

2.1

3.5

9KOJIOTUYECKH
11e71eco00pa3HOe OTHOIICHUE K
HPUPOAE KaK HCTOUHHKY
JKM3HH Ha 3eMJie, OCHOBE €€
CYILECTBOBAHUS, IOHNMaHHUE
LIEHHOCTH 3JI0pPOBOTO H
6e3omacHoro o6pasa >KH3HH,
OTBETCTBEHHOE OTHOILCHHE K
COOCTBEHHOMY (hPU3MUECKOMY
U TICUXHUYECKOMY 3/10POBBIO,
0CO3HaHHE IIEHHOCTH
COOTIOICHUS TTPABHI
0€301acHOT0 MOBEACHHS IPU
paborte c BemecTBaMu, a
TaKXKE€ B CUTyalluAX,
YIPOXKAIOIIUX 370POBBIO U
JKM3HHM JIIOJICH;

but6mmoreka [IOK
https://m.edsoo.ru/0
Oaelc64

55

AmpotepHbIe
CBOIICTBa OKCUJA U
TUAPOKCHU]IA

2.2

35

CITOCOOHOCTH TIPUMEHSTh
3HaHUS, MOJTydaeMble IIPH
H3yYeHUH XUMHUH, IS
peIeHus 3a1a4, CBSI3aHHbIX C
OKpYy>Karouiei mpupoIHOM
cpenoH, ISl MOBBILICHUS
YPOBHS 3KOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS
rI1o0aEHOTO XapakTepa
9KOJIOTHYECKUX MPOOIEM U
IyTEeH UX pELICHUs
IOCPEACTBOM METOAOB XUMHU,
9KOJIOTHYCCKOT'O MBIIIIJICHUA,
YMEHHUS pYKOBOACTBOBATHCS
UM B [I03HABaTEIHHOM,
KOMMYHUKATHBHOH U
COIMANBEHOW MPAKTHKE.

but6mmoreka [IOK
https://m.edso0o0.ru/0
Oaelc64



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

56

Kemeso

2.1

3.6

LIEHHOCTHOT'O OTHOIIICHHS K
OTEUYECTBEHHOMY
KYJIBTypHOMY,
HCTOPUYECKOMY U HAYUHOMY
HAaCJIETUI0, IOHUMAaHHUSI
3HaYEHUS] XUMUYECKOM HayKu
B YKU3HU COBPEMEHHOTO
o0111ecTBa, CII0COOHOCTH
BIIaIETh JOCTOBEPHOMU
nHpOpManueit o mepeaoBhIX
JIOCTH)KEHUSX U OTKPBITHSIX
MHPOBOH U OT€YECTBEHHON
XVIMHH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00
YCTpPOWCTBE MUpPa U OOIIECTBA;

but6mmoreka [IOK
https://m.edsoo.ru/0
0ael1d86

57

Oxcupl,
THIIPOKCHUIBI M COITH
xenesa (I1) u sxenesa
(111)

2.2

3.6

MPECTABICHHUS O COLMATTBHBIX
HOPMax M MpaBuiiax
MEKITMYHOCTHBIX OTHOIICHHHA
B KOJIJICKTHBE,
KOMMYHUKATUBHON
KOMIICTCHTHOCTH B
00IIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEI0BATEIBCKOM,
TBOPYECKOM U IPYruX BHIAX
JACATCIBPHOCTHU, TOTOBHOCTH K
pazHooOpa3HoOi COBMECTHON
JACATCIBHOCTH IIPpU
BBITTOJHEHUH YICOHBIX,
MO3HABATENbHBIX 337134,
BBIMTOJTHEHHUH XUMHIECKUX
9KCIIEPUMEHTOB, CO3aHHU
y4eOHBIX MIPOEKTOB

bubmunoreka LIOK
https://m.edsoo.ru/0
0ae35¢e6

58

O06006111eHE U
CHUCTEMATH3AIHA
3HaHUU

2.3

3.6

CTpEMIICHHS K
B3aMMOIIOHHMAaHUIO U
B3aMMOIIOMOIIY B IIPOLIECCE



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

9TOH y4eOHOH eATeNFHOCTH,
TOTOBHOCTH OLICHUBATh CBOE
MOBEJICHNUE U MTOCTYNKH CBOUX
TOBapHUILEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX
HOPM C YY4ETOM OCO3HAHUs
MOCJEICTBUI MOCTYIIKOB;

24,25 3.7 MHPOBO33PCHYCCKHC
MPEJCTABICHHUS O BEIICCTBE U
XUMHYICCKON pEaKIuH,
[IpakTHyecKas COOTBETCTBYIOIIUC
paGora Ne 7. COBPEMCHHOMY YPOBHIO
pa3BUTHS HAYKH U
Pewenne COCTABJISIOININE OCHOBY ISt Bubmiorexa [IOK
59 OKCIICPUMCHTAJIbHBIX NOHMMAaHMS CYIITHOCTH hitos://m.ed 0
3aAa4 1o TeMe HAYYHOIH KapTHHBI MUPA, pS.//M.cds00.Iu.
«BaxkHeiime MIpeICTaBIeHHS 00 OCHOBHBIX Oae3de8
3aKOHOMEPHOCTSIX Pa3BUTHS
METAJJIBI U UX
TIPUPOIBI, B3aHMOCBSI35X
COCMHCHWSD YeNoBeKa ¢ MPUPOTHON
Cpeloi, O pOJId XUMUH B
MMO3HAHUH 3TUX
3aKOHOMEPHOCTEH;
Brruncnenus mo 1.5 4.3 MO3HABATEIbHBIE MOTHUBHI,
ypaBHEHUAM HATPABJICHHBIC HA MOJIYYCHHE
HOBBIX 3HAHUI MO XVMUH,
XUMHNYECKUX
. HEOOXOANMBIE ISl
peakum, eI OAnH 0O0BSICHEHUS HA0JTIOTAaCMBIX BuGmorexa LIOK
60 113 pearciiTop ar B FIPOTISCeOB H ABICHIH, https://m.edsoo.ru/0

HU30BITKE TN
COJIEPKUT IPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXOJa MPOJIyKTa

MMO3HaBaTEIbLHOM,
nHPOPMAMOHHON 1
YUTATENBECKOH KyJIBTYPHI, B
TOM YHCJIE HAaBBIKOB
CaMOCTOSTENILHOM paboTHI ¢
Y4eOHBIMH TEKCTaMH,

0ael750



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peakuuu CIIPAaBOYHOM JIUTEPATYpPOIL,
JIOCTYIHBIMH TEXHUYECKHUMHU
CpeacTBaMu
HH(POPMAIMOHHBIX
TEXHOJIOTUH;
2.3 3.7 MHTEpEeC K 00YUICHUIO U
MO3HAHHIO,
TM0003HATEILHOCTD,
TOTOBHOCTB M CIIOCOOHOCTH K
OGobuienue 1 caM006Pa30BaAHHUIO,
61 cUcTeMaTu3anusa IIPOEKTHOH U
3HaHUH UCCIIE0BATENLCKOM
JIeSITENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIEHHOCTH U
YPOBHSI 00y4YEeHHS B
NanbHEHIIIEM;
KontponbHas padota
Ne4 o Teme
62 «Baxnenmue
METaJJIBI U UX
COCAUHCHU A
3.2 4.1 HUHTEPEC K MIPAKTUYECKOMY
N3y4YEHUIO MpodeccHii ¥ Tpyna
Pa3IUYHOTO POJa, YBOKEHUE K
TPYAy U pe3yJbraram
Bemecrsa u TPYAOBOM JIEATENILHOCTH, B
TOM UHCJIE Ha OCHOBE bubmmoreka [JOK
MaTepuabl B
63 HNPUMEHEHHS HPEAMETHBIX https://m.eds00.ru/0

HOBCEIHEBHON
JKU3HU YEJI0OBEKa

3HaAHUH 10 XUMHH,
OCO3HAHHBIH BBIOOD
WH/IMBUAIYAITEHOU TPACKTOPHH
MIPOAOIDKCHHS 00pa30BaHMUs C
Y4ETOM JTHIHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K

0ae3f50



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XUMHHU

64

XHUMHUYECKOE
3arpsi3HeHUE
OKpYKaroIlei cpeabl

3.2

4.2

0OIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, YCIIEITHON
npodeccruoHaTEHOM
JIeSITENIbHOCTH ¥ Pa3BUTHS
HEO0OXOIMMBIX YMEHHH,
TOTOBHOCTH aJ]alITUPOBATHCS B
npo¢eCCHOHATBHOI cpe/e;

Bbubmunoreka LIOK
https://m.edsoo0.ru/0
0ae4270

65

Ponp xumuu B
peleHnmn
3KOJIOTHYECKUX
npobiem

3.1

4.2

9KOJIOTHYECKH
11e71eco00pa3HOe OTHOIICHUE K
HPUPOAE KaK HCTOUHHKY
JKM3HH Ha 3eMJIe, OCHOBE €€
CYIIECTBOBAHUS, IOHNMaHUE
LIEHHOCTH 3JI0POBOTO U
6e3omacHoro o6pasa >KH3HH,
OTBETCTBEHHOE OTHOILCHHE K
COOCTBEHHOMY (hPU3MUECKOMY
U TICUXHUYECKOMY 3/10POBBIO,
0CO3HaHHE [IEHHOCTH
COOTIOICHUS TTPABHI
0€301acHOT0 MOBEACHHS IPU
paborte c BemecTBaMu, a
TaKXXE€ B CUTyalluAX,
YIPOXKAIOIIUX 3I0POBBI0 H
JKM3HHM JIIOJICH;

bu6mmoreka [IOK
https://m.edso0o0.ru/0
02ae4270

66

Pe3epBHblii ypok.
O06001IeHnEe 1
CHCTeMaTH3alHs
3HaHUHI

1.1

1.1

CITOCOOHOCTH TIPUMEHSTh
3HaHMS, MOJyIaeMble IPU
N3yUYCHUHN XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C
OKpYy>Karollel NpupoaHOH
cpenoH, ISl MOBBILICHUS
YPOBHSI 3KOJIOTHYECKOH
KyJIbTYPbI, OCO3HaHUS
r7100aJIBHOTO XapakTepa
9KOJIOTHYECKUX MPobIeM n

but6mmoreka [IOK
https://m.edsoo.ru/0
0ae0d0a



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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IyTeH UX peLIeHUs
MIOCPEICTBOM METOAOB XUMUH,
9KOJIOTHUECKOTO MBIIIEHHUS,
YMEHHS PyKOBOACTBOBATHCS
UM B NI0O3HaBaTEIbHOI,
KOMMYHUKaTHUBHOH U
COlLMaJIbHOM NPaKTHKE.

67

Pe3epBHbIii ypok.

O06001IeHne 1
CHCTEMAaTH3aLUs
3HaHUU

1.2

11

9KOJIOTUYCCKU
L[eJIeC000pa3HOe OTHOIICHUE K
MPUPOJIC KaK UCTOYHHUKY
JKM3HM Ha 3eMIiIle, OCHOBE ¢€
CyIICCTBOBAHHMS, TOHUMAHUE
LIEHHOCTH 3[I0POBOTO H
6e3omacHoro obpasza >KU3HH,
OTBECTCTBECHHOC OTHOILIICHHUEC K
CcOOCTBEHHOMY (U3UUECKOMY
U TICHXMYECKOMY 3I0POBBIO,
OCO3HAHHE [ICHHOCTH
COOJFOICHUS TIPABHIT
0€30MacHOTO MOBEICHUS MTPH
paboTe ¢ BemecTBaMu, a
TaKXe B CUTYaIHsIX,
YIPOKAIOIIUX 30POBHIO U
JKU3HU JIIOAEH;

bubmunoreka LIOK
https://m.edsoo.ru/0
Oadb33c

68

PesepBHBIil ypOK.

O06001IeHnEe 1
CHCTEMAaTH3aLUs
3HaHUU

11

11

CHOCOOHOCTH NPUMEHS T
3HaHUS, MOJyYaeMbIC MIPH
U3YYCHUH XUMUU, JUIS
pelieHus 3a1ay, CBsI3aHHBIX C
OKpYy>Karouiei mpupoIHOn
cpeno, 1Sl MOBBIILICHUS
YPOBHS 3KOJIOTUYECKOU
KyJbTYpbl, OCO3HAHU
JI00ATBFHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIeM U
IyTeH UX peIICHIs

bubmunoreka LIOK
https://m.edsoo.ru/0
0ad9cb2
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IIOCPEACTBOM METOAOB XUMHU,
9KOJIOTHYCCKOI'0O MBIIJICHU A,
YMCHUA PYKOBOACTBOBATLCA
UM B HO3HaBaTeJ’ILHOﬁ,
KOMMyHHKaTHBHOﬁ n
COIIPIaJILHOﬁ IIpaKTHUKE.

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOIT'PAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

8 KIIACC
Kon
nposeps .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
emoro o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbT
ara
1 ITo Teme: «llepBoHaYanbHBIE XUMUYECKUE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: aTroM, MOJIEKYIIa,
XUMHUYECKHM 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS U HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas Macca,
1.1 MaccoBasi JIOJsi XUMHUYECKOTO JJIEMEHTa B COCAMHEHHH, MOJSPHBINH 00BEM,
XUMHUUYECKasi peakius, KiaccuuKalus peakuuil: peaklud COeTUHEHMUS,
peaKuuu pa3lokKEeHHs, pPEaklMyd 3aMelIeHHs, peakluu OOMEHa, IK30- U
SHIOTEPMHUUECKUE PeaKlnH, TeII0BOi 3G (eKT peakliuu, pacTBOp, MaccoBast
JI0JIs BelllecTBa (MPOIEHTHAsI KOHILIEHTPAIKs) B paCTBOPE
- WUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX ~XMUMHYECKHX MOHSATHH U
' MPUMEHSTH 3TU MOHATHUS IPU ONMKUCAHUU BEIIECTB U MX MPEBpAIICHUI
13 UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUISI COCTABIICHUSI (JOPMYJT BEIIECTB
' Y YPaBHCHUH XMMHUUYECKUX peaKIni
14 pacKpbIBaTh CMBICT 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUE€HHsI, 3aKOHa ABOTaapo
1.5 OTIPE/ICIISATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX
L6 KIACCU(PUIIUPOBATh XUMUYECKHE peaknuu (10 YHUCIy H  COCTaBY
' YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY (P dekTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB
13 BBIUMCIISATH MAacCOBYIO JOJI0 XHUMHUYECKOrOo »JJeMeHTa 1o ¢opMmylie
' COETMHEHUS,
1.9 BBIYUCIIATh MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
1.10 MPUMEHATh E€CTECTBEHHOHAYYHBIE METOJbl TIO3HAHWS — HaOJIIOJCHUE,




U3MEpEeHHe, MOICTUPOBAHNE, SKCTICPUMEHT (PEATbHBIN U MBICIICHHBIN )

ITo Teme: «BaxHenmue npeacTaBUTENIM HEOPTAHUYECKUX BEILIECTB)

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHWMHWYCCKUX MOHSATHH: OKCHJ, KHCIIOTA,

OCHOBAHUCE, COJIb

2.2

ONpeAeNsiaTh MPHUHAJICKHOCTh BELIECTB K  ONpEAeNEHHOMY  KJaccy

COCIMHEHUH 1o GopMyiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
PA3JIMYHBIX KJIIACCOB, MOATBCPIKIAsA OIMMCAHUC NpUMEpaMU MOJICKYJIAPHBIX

YpaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN

2.5

IIPOrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM IIPOTEKaHUS XUMHUYECKUX IIPEBPALLCHUA B

PA3IMYHBIX YCIOBHAX

2.6

CJIeIOBaTh MpaBUjIaM IMOJIb30BAaHUS XUMUYECKOU MOCYI0N U 1a00paTOPHBIM
o0opysoBaHHEM, a TakKe IMpaBWIaM OOpaleHusl C BeIIeCTBAMH B
COOTBETCTBUM C HHCTPYKUMSIMH 10  BBINOJHEHUIO  J1a00paTOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYECHHIO U COOMPAHHIO ra3000pa3HbIX BELIECTB
(Boopoa M KHUCIOPOZA), MPHUTOTOBIEHUIO PAcTBOPOB C OIpeneaEHHON
MacCOBOM JOJIEH pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH WU IIPOBOIUTH
XUMHYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H

KHCJIOT C TIOMOUIbIO0 UHAMKATOPOB (JIAKMYC, (heHOI(PTaTCHH, METUIOPAHXK U

JIpyTHUE)

2.7

MPOBOAMTDH PACUETHI M0 YPABHEHHUIO XUMUYECKOMN peakiiuu

ITo Teme: «Ilepuoamueckuit 3akoH U [lepronnueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. M. MenneneeBa. CtpoeHHe aTOMOB. XHUMHUYECKas CBS3b.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC pPECaKIun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHSATHH: sSApO aroma,
3JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTaib, paAluyCc aToMa, XUMHUECKast
CBSI3b, noJisipHas u HETOoJISIpHAs KOBaJICHTHAs CBSI3b,
3EKTPOOTPUIIATENILHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH, CTEMEHb

OKHUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

OMKCHIBATh M XapakTepuszoBaTh TabmuuHyio ¢opmy [lepuogudeckoii

CUCTEMBI XUMHWYCCKUX J3JICMCHTOB: pa3jinydaTh IMOHATHUA «TJIaBHAA IMOATrPYIIIa




(Arpynma)» u «mobounas noarpynmna (brpymnma)y, «mansie» U «O0NbIINE)»

MIePHOIbI

packpeiBaTh  cMbicn  [lepmoamdeckoro 3akona J[.M. Menneneena:

34 JEMOHCTPUPOBATh IMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX AJIEMEHTOB OT UX MOJI0KeHHs B Ilepronnueckoit cucreme
COOTHOCUTH 0003HAUEHHUs, KOTOpble uMeroTcs B Tabmune «llepuoanueckas
cucrema xumuueckux diemeHToB J[.M. MeHaeneeBay ¢ 4YUCIOBBIMHU
3.5 XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB H
3apsn  siapa, OOIIee YWCIO DJIIEKTPOHOB U paclpelesieHHe UuX 110
AJICKTPOHHBIM CJIOSIM)
3.6 OTIPEeNIATh CTENEeHb OKUCICHHSI 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX
37 ONpeAensiTh BUJ XUMHYECKOM CBSI3M (KOBaJIGHTHas M HOHHas) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KIIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
emoro o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yiabT
ara
1 [To Teme: «BelecTBO 1 XMMUYECKasi pEaKIUsD)
pacKpbpIBaTh  CMBIC  OCHOBHBIX  XMUMHUYECKHX IOHSATHUH:  pacTBOD,
AIEKTPOJIUTHI, HEITEKTPOIUTHI, JJIEKTPOIUTHUECKAsT TUCCOLUALINS, PEaKLUU
MOHHOIO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIe WU
1.1 HeoOpaTHMblE PEaKIUU, OKHUCIUTEIHLHOBOCCTAHOBUTEIBHBIC PpEaKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJICHUE, AJZIOTPOINS,
aM(pOTEepHOCTh, XUMUYECKAs! CBSA3b (KOBAJICHTHAS, MOHHASI, METAJUTMUECKas),
KpUCTAJUIMYECKas PEIIETKA, CIUIaBbl, CKOPOCTh XUMUUYECKON PEaKLIUU
1o WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX TOHATHUA U
' MIPUMEHATH 3TU MTOHATHUS IIPU ONMCAHUM BEIIECTB U UX NPEBPALICHUIN
COCTABJISITh ~ YPABHEHUS  DJIEKTPOJIUTUYECKOM  JMCCOLMALMM  KHUCIOT,
1.3 LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILUEHHBIC YPaBHEHUs PEAKLUNA HOHHOIO
oOMeHa
1.4 pacKphIBaTh  CYHIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIUl




MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaiaHca STUX peakLuit

1.5

IIPOBOJUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKuu

Ilo Temam: «HemeTauisl ¥ UX cOeAUHEHUS» U «MeTalibl U UX COEIUHEHUI»

2.1

XapakTepu30BaTh (OMHCHIBaTh) OOImMEe M crneuu(puyeckue XUMHUYECKHUE
CBOMCTBA TMPOCTBIX M CJOXKHBIX BEUIECTB, IOATBEPKAAs OIUCAHUE
[IpUMEpaMu  MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHYECKUX PEaKIui

2.2

COCTaBJISTh YpPaBHEHUS pEaKLMH, MOATBEPKAAIOIINUX CYyIIECTBOBaHHE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WUX CTPOCHUA,
BO3MOXHOCTH MPOTCKAHHUA XHUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSAX

24

CJIeIOBaTh MpaBWJIaM MOJb30BaHUS XUMUYECKON MOCyA0l U J1a00paTOpHBIM
o0opysoBaHWEM, a TaKXKe TMpaBuiaM oOOpamieHusi C BEIIECTBAMU B
COOTBETCTBUM € MHCTPYKIUSMHU 110  BBIIOJHEHHUIO JIaOOpaTOPHBIX
XUMHYECKHUX OMBITOB MO MOTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB

(aMmMmaKa ¥ yriIeKUCIIOro rasa)

2.5

MIPOBOJIUTH PEAKIUH, IMOATBEPKIAAIONINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpPOMHJI, HOMIMI,
kapOoHat, ¢pocdar, CHIIMKAT, Cyab(}ar, THAPOKCHINOHBI, KATHOHBI AMMOHUS,
HOHBI H3YYCHHBIX MCTAJUIOB, MPUCYTCTBYIOINHMEC B BOJHBIX pacTBOpax

HCOPraHNYCCKUX BCIICCTB

[To Teme: «XuMus 1 OKpy>Karoias cpeia»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX xuMHueckux moHsTuil: [IJIK Bemectna;

KOppPO3Hs METaJIOB

3.2

MPUMEHSATh OCHOBHBIE ONEPAlMd MBICIUTEIIBHON NEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CPaBHEHHE, 0000IIEeHNEe, CUCTEMATH3AIINIO, BBISIBIICHUE MPUIHHHO-
CIEACTBEHHBIX CBSI3€M — Ui WM3YyYEHUS CBOWCTB BEHIECTB U XUMHUUYECKUX
peakiuii; eCTeCTBEHHOHAy4YHbIE METOJbl TIO3HAaHWS — HaOIIoACHHE,

U3MEepeHue, MOICTMPOBAHNE, SKCIIEPUMEHT (pEaJIbHBIN U MBICIIEHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Ko .
I IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 [lepBoHavalIbHBIE XUMUYECKUE MTOHSATHUS

1. [Ipenmer xumun. Posb XMMHUM B )KU3HU Y€TIOBEKa. XUMUS B CUCTEME HayK. Tena u

1 BellecTBa. Pu3nuecKkrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1. [TonsTre 0 MeTogax Mo3HaHWS B XUMHUHU. YncThie BemecTBa U cMecu. CriocoObl

2 paszaeneHus cMecen

1. ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHThI. CHMBOJIbI XUMHUYECKHUX JIEMEHTOB.

3 [IpocTblie u cioXKHbIE BEeHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

. Xumuueckass Gopmyna. BaneHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB. 3aKOH

4' MOCTOSIHCTBA cocTaBa BenlecTB. OTHOcUTENbHAs aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHast Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COEIUHEHUN

{ KonnuectBo BemectBa. Mosb. MomsipHas macca. B3anMoCBS3b  KOJIMUYECTBA,

5' Macchl M YHCIa CTPYKTYpHBIX €OUHUI] BemlecTBa. Pacuérel mo Qopmyiaam
XUMHUYECKUX COCIUHEHUN

. Ouznyeckue W XUMHUYECKHE SBJICHHS. XUMHYECKass peakius U e€ MpU3HaKH.

6' 3aKOH COXpaHEHHUs MacChl BellecTB. XuMmuueckue ypaBHeHws. Knaccuduxarms
XUMHUYECKHUX peakluil (COeqUHEHMs, pa3IoKeHUs, 3aMellleHus, OOMeHa)
XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKON MOCYA0W, ¢ MpaBUIaAMU
pabotel B maboparopum u mnpuémMamu  oOpamieHus ¢ J1a0opaTopHBIM
o0opymoBaHHWEM, HW3yYe€HHWE W ONHcaHue (U3UYECKUX CBOWCTB 00OpasIoB
HEOPTaHWYECKUX BEIIEeCTB, HAOMIOACHHE (PU3NYECKUX (IIJIAaBJICHUE BOCKA, TasHUE
JIbJa, pacTHUpaHue caxapa B CTyNKe, KWUIEHHWE U KOHJICHCALUS BOIbI) U

I. XUMHYECKUX  (TOpeHHWe  CBeYM,  TNpOKaJMBaHUE  MEOHOW  TPOBOJIOKH,

7 B3aUMOJICHICTBME MeJla C KHUCJIOTOH) SBJICHUN, HAONIOACHUE U OMHCaHUE
MPU3HAKOB  MPOTEKaHWs  XUMHYECKHX  peakuuid  (pa3imokeHue  caxapa,
B3aMMO/ICICTBUE CEPHOI KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHe THpoKCHIa
meau(Il) mpu HarpeBanuu, B3aumoieicTBIE kene3a ¢ pactBopom conu meau(ll),
M3y4YeHHE CIOCOOOB pa3jelieHHus cMecel (C MOMOIIbI0 MarHuTa, (GUIBTpOBaHUE,
BHIMIAPUMBAHUE,  TUCTWUISAIMSA,  Xpomarorpadus), TPOBEIACHHE  OYUCTKHU




MOBapEeHHOH CONM, HAOJIOJICHWE U ONMUCAaHUE PE3YJIbTATOB IMPOBEICHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHUE MOJENCH MOJIEKY

(IapocTepKHEBBIX)

Bakueiiue npeacTaBuTe M HEOPraHUIECKUX BELIECTB

Bo3nyx — cmech raszoB. CocraB Bo3myxa. Kucimopom — 31eMEHT M mpocToe
BenlecTBo. HaxoxaeHue Kuciopoaa B Mpupoje, (U3NYECKHE U XUMHUYECKUE
cBoiictBa (peakmuu ropenusi). Oxcunabl. [Ipumenenme kucinopoaa. CrocoOsl
MOJIy4€HUs KHUCJIOpoJa B JIabopaTOpUU U TMPOMBIIUIEHHOCTU. KpyroBopot

Kuciaopoaa B npupoze. O30H — ajtoTponHas MoAU(UKALUS KUCIOpOoIa

TernoBoit 3G heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKHE PEAKIMHU. TOILUIMBO: Yrojib W METaH. 3arpsA3HEHHE BO31yXa,

yCHJICHHE TapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CII0s

Bonopon — anemeHT u mpocroe BewiectBo. HaxoxkaeHue Bomopona B IpUpPOAE,
¢du3nyecKre 1 XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI moy4yeHust. Kucmors

" COJIN

ModnsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUECKUM YPaBHEHUSIM

®dusnueckue CBOMCTBA BOAbL. Boxa xak pacrBopurens. PactBopsl. HaceleHHble
Y HEHACBIIICHHBIE pacTBOphL. PacTBOpHMOCTH BelecTB B Boxe. MaccoBas 1ois
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOICTBA Bobl. OcHOBaHus. Poiib pacTBOpOB
B IIPUPOJIE U B JKU3HH 4elnoBeKa. KpyroBopoT BOIbI B NpUpOJE. 3arpsi3HEHUE

IPUPOAHBIX BoA. OXpaHa M OYMCTKA PUPOIHBIX BOJ

Knaccudpukanus Heopranudeckux coenuHeHuil. Oxcunel. Knaccudukarms
OKCHJIOB:  coyieoOpa3yromniue (OCHOBHBIE, KHCIOTHBIE, aM(oOTepHbIE) U
HeconeoOpa3yromue. HomeHknatypa oxkcuaoB. Dusznueckue M XUMHUYECKUE

cBOMcTBa OKCHIOB. [losryueHne okcuaoB

OcnoBanus. Knaccudukarys ocHOBaHM: METOYN W HEPACTBOPUMBIC OCHOBAHHS.
Homenkiarypa ocHoBaHuii. Pu3nyeckue U XMMHYECKUE CBOMCTBA OCHOBAHUI.

[Tonydyenue ocHOBaHU I

Kucnorsl. Knaccudpukamus xucnor. Homenknarypa kucior. dusnyeckue u
XUMHAYECKHE CBOMCTBAa KHCIOT. Psanm axtuBHoctu MeTayioB H.H. bekerosa.

[Tonmyuyenue kucioT

Comu. HowmeHnknatypa coneil. ®dusmyeckue MW XHMHUYECKHUE CBOMCTBA COJEH.

[Tonydenue coneit




I'eneTmueckas CBA3b MCXKIY KiIacCaMHu HEOPTaHUYCCKUX COGI[I/IHCHI/II\/'I

XUMUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE OIpe/IeTICHIE CONIep:KaHus KUCIopoaa
B BO3JyXe, IMOJIy4eHHE, coOWpaHHWe, pacro3HaBaHWE ¥ M3yYEeHHE CBOMCTB
KHCIIOpOo/ia, HAOMIOJACHHE B3aMMOJACHCTBHS BELIECTB C KHUCIOPOJIOM U YCIOBHS
BO3HHUKHOBEHHUS U MPEKpallleHus ropeHust (1oxapa), 03HaKoMIieHHe ¢ oOpa3iamu
OKCHJIOB U ONHUCaHWE HMX CBOMCTB, MOJy4YeHHUE, COOMpaHHE, PACIO3HABaHHE U
U3yYeHHUE CBOMCTB BOJMOpoJa (FOpEeHHUE), B3aUMOJCHCTBUE BOJOPOA C OKCHUIOM
Menu(Il) (BO3MOKHO HCIIOIB30BaHKUE BUCOMATEPHAIIOB), HAOMIOACHUE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOIb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOpPEHUS
BEUIECTB C pa3IMYHOM PACTBOPUMOCTBHIO, MPHUTOTOBJIEHHE PAaCTBOPOB C
ONpeACIEHHON MAacCOBOM [I0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE
BOJABI C MeTaulaMH (HaTpUeM H KaiblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), OMpPEIEICHHE PACTBOPOB KHCIOT M INEIOYEH C TMOMOIIBIO
WHIMKAaTOPOB, HCCIENOBaHHE OO0pa3loB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX
KJIACCOB, HAOIOJICHUE M3MEHECHHsI OKPACKH MHIIUKATOPOB B PACTBOpAX KUCIOT U
mienoyel, u3ydeHue B3ammonencTBus okcuma meau(Il) ¢ pactBopom cepHOit
KHCJIOTHI, KHCJIO0T C METaJlJIaMH, peaKHHﬁ HGfITp&HH?;&HHH, IMOJIy4YCHHC
HEPAaCTBOPUMBIX OCHOBAaHUM, BHITECHEHHE OJHOTO MeTajlla APYTUM M3 pacTBopa
CONU, pEIICHHE OHKCIEePUMEHTAIbHBIX 3a7ad 1o TeMe «BaxHelmme Kiacchl

HCOPTraHNYCCKUX COGHHHGHHﬁ))

[Tepuonuueckuii 3akoH u [leprnoanueckasi cuctrema Xumudeckux snemeHTon J1.1.
MenaeneeBa. CTpoeHune aToMOB. XUMHUECKasi CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINHN

[lepBbie MOMBITKK KJIaCCU(PHUKAIUU XUMUYECKUX A1eMeHTOB. [loHsTHe 0 rpynmax
CXOAHBIX 3JIEMEHTOB (ILIEJIOYHbIE M MIETIOYHO3EMEIbHbIE METAJUIbl, TaJOreHBI,
WHEpPTHBIE Ta3bl). DIJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U

THUAPOKCHIBI

[Tepuonuueckuii 3akoH. Ileprnoandeckas cucremMa XUMUYECKUX 3yemMeHToB [I.M.
MenneneeBa. Koporkoneproanas u anmuHHonepuoaHas ¢opmer [lepuoamueckoit
cuctembl xumuueckux osnemeHtoB .M. MenneneeBa. Ilepuonbl U rpynmsl.

@u3NYeCKUil CMBICI IOPAIKOBOIO HOMEPAa, HOMEPOB IIEPUOAA U IPYIIILI IEMEHTA

Crpoenne aromoB. CoctraB aToMHbIX szep. M3otomnbl. Onextponsl. CTpoeHHe
IEKTPOHHBIX ~ 000I04eK aTOMOB MepBbIX 20 XUMHMUYECKUX 3JIEMEHTOB

Ilepnonnueckoin cucremsl [I.JMI. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO




3JIEMEHTA T10 €ro Noja0xeHuIo B [lepuonnueckon cucreme 1.11. Menneneesa

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTroOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyINaM U MeproiaM. 3Ha4eHue
[Tepuonnueckoro 3akoHa u llepuonnueckold CHUCTEMBI XMUMUYECKHX 3JIEMEHTOB

JUISl pa3BUTHUS HayKu U npakTuku. .M. MenaeneeB — yd€HbIi U TpakJaHUH

Xumuyeckass cBsi3b. KoBaseHTHass (MOJsipHas U HEMOJIApHAs)  CBS3b.

3JI€KTpOOTpI/II_[aTeJIBHOCTB XUMHUYECKHNX 3JIEMEHTOB. MlOHHAs CBS3b

S e

Crenenp okucieHUsA. OKHCIMTEIHHOBOCCTAHOBUTEIHHBIC pcaknuu. HpOI_IGCCbI

OKHCIJICHHS B BOcCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTECIIN

XUMUYECKHUH OKCHEpPUMEHT: U3y4YeHHe oOpa3loB BEIIECTB METauIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THUAPOKCHJA LMHKA C pacTBOpPAMH KHUCIOT U
miesnioueld, MpOBEIEHUE OIbITOB, WUJUTIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIHHO-

BOCCTAHOBUTEJIbHBIX peakiuil (ropeHue, peakiuy pa3IoKeHHsI, COSAMHEHUS )

9 KVIACC

Ko

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BemectBo n xummnueckas peakuus. [lopropenne

IIepuonnueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKUX dieMeHTOoB JI.M.
MenneneeBa. CtpoeHre aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHH CBOMCTB
XUMUYECKHX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalMsl, KaJIbLHUI U UX
COCJIMHEHUN B COOTBETCTBMM C TOJIOKEHHEM »HJeMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemiecTBa: BUABl XMMHUYECKOM CBS3M. THIBI KPUCTANIMYECKUX
PEmETOK, 3aBUCHUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTANIMYECKON PEIIETKH U
BUJAa XUMHUYECKOH cBsizu. Kiaccudukamus ¥ HOMEHKJIATypa HEOPraHWYECKHUX
BelIecTB (MEXIyHApOJIHAas M TpUBHANbHAS). XUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K  pa3IMUHbIM  KjaccaM  HEOPraHWYECKUX  COEIUHEHU,

TCHCTUYCCKAs CBA3b HCOPTraHNMYCCKUX BCILICCTB

Knaccudukarmuss XUMHUECKUX peakIil 10 Pa3INYHBIM NpU3HaKaM (110 YUCIy H
COCTaBy Y4YaCTBYIOIIMX B pEakUUU BEIIECTB, MO TermioBoMy 3ddexry, 1o
MU3MEHEHHIO CTETIeHEeH OKHMCICHUS XUMHYECKHUX JJIEMEHTOB, II0 OOpaTHMOCTH, IO

y4acTHIO KaTaln3aTopa). JK30- U SHJOTEPMHUUECKUE PEAKLIUU, TEPMOXUMHUUECKHE




ypaBHeHus. [IoHsATHE 0 CKOPOCTH XMMUYECKON peaKkIuu

[Tonarue 06 oOpaTUMBIX MU HEOOPAaTHMMBIX XHMHYECKHUX peakiusx. [lonsrue o
TOMOTEHHBIX M T'€TEPOTeHHBIX peakuusx. [IoHATHE 0 XHMHYECKOM PaBHOBECHH.
@akTopbl, BIMAIOIIME HA CKOPOCTb XHWMHYECKOM pEaKUUu U TOJN0XKEHUE

XUMHUYCCKOI'0 paBHOBECUA

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakiuu.  CocTaBieHME  YpaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HCIOJb30BAaHUEM  METOJa

AIIEKTPOHHOTO Oananca

Teopust 3JIEKTPOIUTUYECKON TUCCOLMAIUU. DJIEKTPOIUTHI M HEIIEKTPOIUTHI.
Kartvonsl, aHMOHBI. MeXaHU3M IUCCOIMAlMM BEIIECTB C PAa3jIUYHbIMH BHJIAMHU
xuMu4eckoi cBs3u. Ctemnenp nucconnanuu. CUIbHBIC U CIa0ble SJICKTPOIHTHI.
Peakiun woHHOTO OOMEHA. YCIIOBHSI TPOTEKAHUS PEaKIMid MOHHOTO OOMEHa,
IIOJIHBIE M COKpalI€HHbIE HOHHBIE ypaBHEHHs peakuuid. CBoHCTBa KHUCIOT,
OCHOBaHMH W COJIEM B CBeTe TMpPEACTaBICHUH 00 DSIEKTPOIMTHYCCKOU

nuccormanuu. KauectBeHHble peakiny Ha UOHBL. [loHATHE 0 THApONU3E conel

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPTraHWYECKHX BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIECTB (XJOpUIA HATPHUA); HMCCICIOBAHUE 3aBHCHMOCTH
CKOPOCTH XUMHYECKOW pEaKIHMH OT BO3JCHCTBUS pPa3lUYHBIX (DAKTOPOB;
UCCIIEJIOBAHUE  JJIEKTPONPOBOJAHOCTH  pAacTBOPOB  BEILECTB,  IMpolecca
JUCCOIMAIMM  KHUCJIOT, IWIeJiodel U  cosed  (BO3MOXXHO  MCMOJb30BaHUE
BUJICOMATEpPHUAIOB); IPOBEJCHHE  OMNbBITOB, WUIIOCTPUPYIOIIUX  MPU3HAKU
MPOTEKAaHUs PeaKkIuii HOHHOTrO oOMeHa (0Opa3oBaHHE OCaliKa, BBIACICHUE Ta3a,
o0pa3oBaHHe BOJIbI); OINbBITOB, WJUTIOCTPUPYIOLIUX TPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peaKlui (TOpEeHUe, PeaKIuH Pa3IO0KEHUs, COCAUHCHHUS);
pacrno3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX peakluit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeraminr 1 ux COCAUHCHUA

OOmass  xapakTepuctuka rajgoreHoB. (OCOOCHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne M (Pu3nUecKre CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKME CBOMCTBA Ha IpUMEpe  XJopa
(B3amMoOJIEHiCTBHE C MeETaUlaMH, HEMETaUIaMH, IIeJoYaMu). XJIOPOBOIAOPOI.
ConsiHass KHCIIOTa, XUMHYECKHUE CBOWMCTBA, MOJIydeHHE, MpUMeHeHue. JleficTBue

XJIOpa ¥ XJIOPOBOJAOPOJA Ha OpPraHu3M uejoBeka. BakHeiinne XJIOpuIpl M UX




HaXOXJIEHUE B MPUPOJIE

OOmast xapaktepuctuka 3jeMeHTOoB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerneHH okucieHus. CTpoeHue W (U3nYecKhue CBOWCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U Cepbl. AJUIOTPOIHbIE MOAN(UKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpoeHUe, (PU3NUECKue H
XUMHUYECKHE cBOMcTBA. OKCHABI Ccepbl KaK NMPEACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwucioTa, (u3Myeckue W XHUMHUYECKHE CBoWcTBa (00mIMe Kak
MPEICTAaBUTENS KJacca KHUCIOT M crnenuduveckne). XUMHUECKHE PEaKInH,
JeKalle B OCHOBE IPOMBIIUIEHHOTO croco0a MOJYyYeHUS CEpHOM KHCIOTHI.
[Ipumenenne. Conu cepHOll KHCIOTHI, KAUECTBEHHAs peakuus Ha CylIb(paT-uoOH.
Haxoxzaenue cepbl U €€ COCAUHEHH B TpUpojae. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXaroIlel cpeabl COEIMHEHUSMU cepbl (KUCIOTHBIE M0KIU, 3arpsA3HEHHE

BO3JIyXa M BOJIOEMOB), CITOCOOBI €ro MPEA0TBPAIICHHUS

OO0mas xapakTepuCTHKa d3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETNIEHU OKUCIEHUA. A30T, paclpOCTpaHEHUE B MPUPOJE,
bu3nvecKkue U XUMUYECKHue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK,
ero (¢u3nyeckrue M XHMMHUYECKUE CBOMCTBA, Mojy4yeHHe M mnpumenenue. Comu
aMMOHHUSI, UX (QU3NYECKHe U XMMHUYECKHUE CBOICTBa, MpuMeHeHue. KauecTBeHHast
peakisi Ha MOHBI aMMOHHA. A30THasg KHUCIOTa, €€ TOoJydyeHue, pu3ndeckue u
XUMHYECKHE CBOMCTBa (00IIMe Kak TpeNCTaBUTeNs Kiacca KHUCIOT |
cneunduyeckue). Vcnonap3oBaHWEe HUTPATOB U COJIEH aMMOHHMS B KadecTBE
MUHEPAIbHBIX YI0OpeHUH. XHMMHUYECKOE 3arpsi3HCHHE OKPYKAIOMIEH Cpebl
COCIJUHCHHUAMMN a30Ta (KI/IC.HOTHBIG AOXKIU, 3arpsA3HCHUC BO34yXd, IIOYUBBI H

BOZI0OEMOB)

®dochop, ammorponubie Momudukanuu (ochopa, GuznUeckrue W XUMHUUYECKHE
cBoirictBa. Oxcua pocdopa(V) u pochopHas kuciaora, GU3NIECKHE U XUMUUYECKHE
CBOMicTBa, moiydeHue. Vcronb3oBanue ¢ochaToB B KaueCTBE MHHEPATBHBIX

yaoOpeHui

O6mas xapaktepuctuka dieMeHTOB I[VA-rpynmel. OcoOCHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUs.  YIVIEpoJ,  aJUIOTPOIIHBIE
Monu(puKanKu, pacupocTpaHeHHWe B Mpupoae, GU3NYECKHe U XUMHUYECKHE
cBoiicTBa. Ancop6mus. KpyroBopot yriaepoaa B npupojae. OKCuabl yriaeponaa, ux
dusznuecknue W XUMHUYECKHE CBOICTBa, [JEHCTBHE HA KHUBbIE OPraHU3MBL,
NOJy4YeHHE W MpPHUMEHEHHE. DKOJIOTMYECKHE NMPOOJIEMBbI, CBS3aHHBIE C OKCHIOM

yraepona(lV); rumoresa T100aNbHOTO TOTEIUICHHWS KIMMAaTa;, MapHUKOBBIN




addekt. YronbHas KuciaoTa u e€ cou, X GU3NIECKue U XMMUYECKHE CBOICTBA,
NOJyYeHHe W TpuMeHeHHe. KauecTBeHHass peaknusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM

X035 CTBE

[lepBoHavanbHble TOHATHSA OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEIUHEHHSIX
yriepojna (MeTaH, 3TaH, JTWIEH, AalleTWIeH, 3TaHOJ, TIJIUIEPUH, YKCYCHas
kucaota). Ix coctaB u xumuueckoe crpoenue. [lonarre o 6Monornyecku BaxKHbBIX
BEIIECTBAX: JKMpaX, Oenmkax, yriaeBoJax — U WX POJIM B KU3HU YEIOBEKA.

MartepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUN

KpemHunii, ero ¢puznueckre 1 XUMUUECKHE CBOMCTBA, MOJYyYCHHE U MMPUMEHEHHE.
CoenuHenus kpemHuss B Tnpupone. OOmue mpencraBieHuss 00 OKCHUAC
kpeMamsI(IV) u kpemaueBoit kuciore. CHIMKaThl, UX HCIOJIB30BaHHWE B OBITY,
MEAWIIMHE, TPOMBIIUICHHOCTH. BakHelmme cTpouTenbHbIE  MaTepHAIIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpobrembr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI\/'I KHU3HHU

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE O00pa3loB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTHI; MPOBEAECHUE KAUYECTBEHHBIX PEAKIHUN Ha XJIOPHUI-
WOHBl W HAONMIOJIEHUE TMPU3HAKOB WX TNPOTEKAHUS; OIBITH, OTPAXKAIOIINE
duznyecKkue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEIUHEHUI (BO3MOXHO
UCTIOJIb30BaHUE BHJICOMATEpHANIOB); O3HAKOMJICHHE C o00OpaslamMu XJIOpPHIOB
(rajoreHuIOB); O3HAKOMJICHHME ¢ oOpasmamMu ceppl W €€ COeAMHEHUSIMU
(BOBMOXKHO  HWCIOJIb30BaHHWE  BHUICOMATEpHUAOB); HAONIOIEHWE  Tporiecca
oOyrMBaHUs caxapa I0J] JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI,
U3yYeHHEe XUMHUYECKUX CBOICTB pa30aBleHHOW CEpHOWM KHUCIOTBI, MPOBEACHUE
KauyeCTBEHHOW peakuud Ha cyiabpaT-uOH U HaONIOJCHHE TMpU3HaKa ¢
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBaMHU a3zoTa, docdopa U uX
COEMHEHUH (BO3MOKHO HCIIOJIB30BaHNUE BUAECOMATEPHAIIOB), 00pa3LiaMH a30THBIX
1 GochOpHBIX yIOOPEHHMI; MTOTyUeHHnEe, COOMpaHNe, Paclo3HABaHUE U U3yUYCHUE
CBOWMCTB aMMHaKa, IMPOBEICHHWE KAYECTBEHHBIX pPEAKIMii HAa WOH aMMOHHS H
dochar-uoH M uU3ydeHHE MPHU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBHE
KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOIH30BAHHE
BUJICOMATEpHUAIOB); HU3yUYEHHE MOJeNiell KpHUCTaUNIMYECKUX pEETOK anMasa,
rpaduta, (yinepeHa; 03HAKOMIECHHE C MPOLECCOM aaCOPOIUN PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MIPOTHUBOrasa; MOJIy4YeHHE,
coOupaHue, pacro3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHCIOrO Ta3a; MpOBEACHUE

KaueCTBEHHBIX pEaKkIui Ha KapOOHAT- U CUJIMKAT-MOHBI U M3yYEHHUE MPU3HAKOB




UX IPOTEKaHUsS; O03HAKOMJICHME C IPOMYKLMEW CHUIMKATHOM ITPOMBILIUICHHOCTH;
pElIeHNE SKCIEPUMEHTANbHBIX 3a1a4 10 TeMe «BakHeWline HeMeTalulbl U HX

COCOAUHECHU A

Mertamiel 1 ux COCAUHCHHUA

O6H_Ia}1 XapaKTepI/ICTI/IKa XUMHUYCCKUX DJIEMCHTOB — MCTAJIJIOB HAa OCHOBAHHUHN HUX
noinoxkeHus B Ilepuogmueckoil cucreme XuMuueckux siaemeHToB ..
MenneneeBa u crpoerusi aromoB. CTpoeHue MeTamioB. Merayuinueckasi CBSI3b U
METaJUIMYecKas  KPUCTALIMYECKass  PeméTka.  DJIEKTPOXUMUYECKUH s

HaIPSHKEHUN METalIoB

dusnuecKkue U XUMHUYECKHE CBOWCTBA MeTauioB. OOIMe crocoObl MONTydeHUs
MeTauioB. [loHATHE O KOpPpO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CrutaBbl (CTalib, YyTyH, JIOPATIOMHUHUAN, OpOH3a) U MX MPUMEHEHHUE B

OBITY U IPOMBIIIJICHHOCTH

[Ilenounble MeTamwibl: TONOKEHUE B lleproanueckol CHCTEME XHUMHUYECKUX
sneMmeHToB J[.MI. MenzeneeBa; CTpo€HHE HUX aTOMOB; HAXOXIECHUE B IMPUPOJIE.
duznyecknue U XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCHIBI HaTpusd W Kaius. [IpuMeHeHWe MIeTOYHBIX METAUIOB U HUX

COEeIUHEHUI

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJIBLUI: MOJI0OkeHNE B [lepuoaunueckoit
cucreme xumuueckux nsnemeHTtoB J[.M. MenpgeneeBa; CTpoeHHME HX aTOMOB;
HaxoxJeHue B mnpupoge. Duznueckre M XUMHUYECKHE CBOWCTBA MarHusi U
Kanplus. Baxuedmme coequHeHUs] KaibIus (OKCHJ, THUIPOKCHI, COJIH).

JXéctkocTh BOBI M CITOCOOBI €€ YCTpaHeHHS

AnromuHui: nonoxkenue B Ilepuoauueckoit cucteMe XuMuueckux anemeHTos /1.1
MenieneeBa; CTpOEHUE aTOMAa; HaX0XKIEeHUE B IpUpoie. PU3MUECKUE U XUMUYECKUE

CBOMCTBa aIOMUHHA. AM(OTEpHBIE CBOMNCTBA OKCH/A U THPOKCUIA ATFOMUHHS

Kenezo: nonoxenue B Ileprognueckoit cucreme xumuueckux snemeHtoB J1.U.
MeHnpeneeBa; CTpOCHHME aToMa; HaxoxkJaeHue B mnpupone. Dusuueckue u
XUMHUYECKHe cBoMcTBa kene3a. Oxcuppl, ruapokcuabl u conu kene3a(ll) u

xkene3a(lll), mx cocras, CBOMCTBA U MOTyUYEHUE

XUMHUYECKUH IKCIIEPUMEHT: O3HaKOMIICHUE ¢ 00pa3IlaMy METaJNIOB U CIUIABOB, HX
¢U3NUeCKUMU  CBOMCTBAMM; HW3YyYE€HHE pE3yJIbTaTOB KOPPO3UU METaJIOB
(BO3MOXHO HCTIOJb30BaHUE BUCOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJA Kalbllisi W  HATpus C BOJOM  (BO3MOXHO  HCIIOJIb30BAHHE

BHJICOMATEPHAJIOB); UCCIICIOBAHKE CBOMCTB >KECTKOW BOJIBI, TpOIlECca TOPCHHS




kKele3a B KUCIOPOJe (BO3MOXHO HCIIOJIb30BAHHUE BUEOMATEPHAIIOB); MPU3HAKOB
MPOTEKaHUs KAaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KaJbLUs, AJTIOMHHUS,
nunaka, xeneza(ll) u xeneza(Ill), meau(Il); HabmroaeHME U OMUCAaHUE TIPOIECCOB
OKpalllMBaHUs TUIAaMEHU HOHAMH HATpUsl, Kalus U Kaublus (BO3MOXKHO
UCIIONIb30BaHUE BHJICOMATEPUANIOB); HCCIENOBaHWE aM(OTEPHBIX CBOWCTB
TUAPOKCUAA ATIOMUHMS U THUAPOKCHAA IUHKA; pPEHIeHHE AKCIEPUMEHTaTbHBIX

3a1a4 110 TeMe «BakHenire MeTanibl U UX COETUHEHU

XHUMHA U OKpYXKarolas cpeaa

HoBeie Marepuasibl 1 TexHonoruu. BemecTtBa u marepuansl B MOBCEIHEBHOM
J)KA3HUA 4YeJoBeKa. XHUMHUS U 3[0pOBbe. be3omacHoe HMCIOIb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObiTy. I[lepBas momomp NmpH XUMHUYECKUX OXKOTaX H

OTpaBJICHUAX

OCHOBBI AKOJIOTHYECKOW TPAMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKpYKarolen
cpeast IIJIK. Ponb XumMumM B pemieHHH SKOJOTHUECKUX mpodsem. [IpupogHbie
HMCTOYHHMKHU YTJIEBOAOPOJOB (Yroyib, MPUPOIHBIA ra3, He(Th), MPOIYKTHl HX

nepepabdOoTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

XYUMUYECKUN 3KCIEPUMEHT: H3ydeHHe 00pa3loB MaTepHuajoB (CTEKJO, CILJIaBbI

METAJIJIOB, MTOJINMEPHBIE MAaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
nposeps
€MOoro
TpedoBa
HUA

IIpoBepsiembie TpeOOBAHUSA K MPeAMETHBLIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0
o0mero oopazosanus Ha ocHoe @PI'OC

IIpencrasnenue:

1.1

O TIO3HABa€MOCTH  SABJICHMHA TPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH HAayKH Kak o00JacTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOmell KyJbTyphl M TMPAKTHYECKOM
NeSTEeNbHOCTH YEIOBEKa B YCIOBUSAX COBPEMEHHOIO OOIIECTBA; TOHUMaHUE

MeCTa XMMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAAX MNO3HAHUSA, B TOM YHCJIC ISKCICPUMCHTAJIIbHBIX U
TCOPETUYCCKUX METOAaX MCCICAOBAHUS BCIICCTB M U3YUCHHUA XUMHUYCCKUX
peaKHHﬁ; YMCHUC HUCIIOJIb30BATH MOACIIN IJISA 00BSICHEHHS CTPOCHUSA aTOMOB

U MOJIEKYT

1.3

0 cdepax npodheccCHOHATBHOU MAEATENFHOCTH, CBSI3aHHBIX C XHMHEH |
COBPCMCHHBIMU TCEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTHIXKCHUAX
XAMHYECKON HAayKH, YTO MO3BOJHT OOYYAIOIIMMCS pacCMaTPUBATh XUMHUIO
Kak cgepy cBoeil Oynymieil mpodeccuoHaTbHON AEATENBHOCTH U CIeNaTh
OCO3HAHHBII BBIOOP XUMUU KaK MPOGHUIBHOTO MPEAMETa MpH Iepexoie Ha

YPOBEHb CPETHEr0 O0IIEeT0 00pa30BaHUS

Brnanenue cucremMoil XMMUYECKUX 3HAHMM M YMEHUE NMPUMEHSATH CHUCTEMY

XHUMHUYCCKUX 3H3HPII>1, KOTOpas BKIIHOYACT:

2.1

BaOKHEHIIINE XUMUYECKUE MOHITHUS: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE M CJOXKHOE BEIIECTBO, OAHOPOJHAS M HEOIHOPOIHAS
CMECh, OTHOCHUTEIbHBIE aTOMHAsi WM MOJIEKYJIIpHAsh MAacChl, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIH OOBEM, OKCHA, KHCIIOTa,
OCHOBaHHE, COJIb (CpemHsisl), XUMUYECKas PEaKlUs, PEaKIH COCTUHCHUS,
pEaKIy Pa3joKEHUs, PEaKIMU 3aMEIICHUs, PEaKIMu OOMEHa, TETUIOBOM
3 deKT peakiuu, 3K30- U IHIOTEPMHUUYECKHE PEaKIuu, pacTBOp, MaccoBas

A0 XUMHUYCCKOr'o 3JIEMCHTA B COCAMHCHHWHN, MAaCCOBas N0JIsI U IMPOUCHTHAA




KOHLIEHTpALlUg BEIIECTBA B PacTBOpE, SAPO aroma, 3JIEKTPOHHBIN ClOU
aToMa, aTOMHasi OpOUTaNb, PAJNYC aTOMa, BAJICHTHOCTh, CTENIEHb OKUCIICHHUS,
XUMHUYECKasl CBSI3b, AJIEKTPOOTPULATENILHOCTD, MOJSPHAs M HEMoJspHas
KOBAJICHTHAsI CBsI3b, HOHHAS CBSI3b, METAJUTMUECKAS CBSI3b, KPUCTAJUTMUECKAS
pemérka (aToMHasi, MOHHAsI, METAJUIMUECKasl, MOJIEKYJIsipHasi), UOH, KaTHUOH,
AQHUOH, SJICKTPOJIMT M HEAJICKTPOJIUT, AJICKTPOJIUTUYECKAS JTUCCOIMAIIHS,
peaKkuu HOHHOTO OOMEHa, OKHCIUTEIhHO-BOCCTAHOBUTEILHBIC PEAKIIUH,
OKHUCJIUTEh ¥ BOCCTAHOBHUTEIb, OKHCICHUE M BOCCTAHOBJICHHE, DJICKTPOJIN3,
XUMHUYECKOE PaBHOBECHE, OOpaTUMbIe W HEOOpAaTUMBIE PEaKIUH, CKOPOCTh

XUMHUYECKON peakuuu, karanuzatop, [IJIK, koppo3us MeTauioB, CIUIaBbl

2.2

OCHOBOIIOJIATAIOIME€  3aKOHbl ~XMMHH: 3aKOH COXpPAaHEHHUS  Macchl,
nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,

3aKOH ABOraapo

23

TEOpuun XUMHH: aTOMHO-MOJIEKYJIIpHas Teopus, Teopus

BHGKTpOHHTHHGCKOﬁ JAUcCCoranmn

Brnanenue ocHOBaMH XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILIEH:

3.1

yMEHHE NMPaBUIBHO HCIOJIB30BAaTh M3YUYEHHBIE BEIECTBA M MaTepHaibl (B
TOM 4HCIIE MHUHEpAJIbHBIE yNOOpEHUS, METAUIbI M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOIOB (yIJis, IPUPOIHOTO
ra3a, He()TH) B OBITY, CEIIbCKOM XO351CTBE, HA MMPOU3BOJICTBE U TIOHUMAHUE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOJOB JJI OpraHu3Ma 4YeloBeKa; yMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKHUX MPOLECCOB HA OPraHU3M

YeJlIoBeKa U OKPY>KAIOIIYI0 TPUPOJHYIO CPEIy

32

yMEHHE UHTETPUPOBATh XUMUUECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX

MPEIMETOB

33

HAJIM4YUE OMbITa PabOTHl C pPa3UYHBIMA HCTOYHUKAMH HH(OpMAIMH T10
XUMHM ~ (HayyHas W  HAy4yHO-NOMyJsipHAs  JMTepaTypa, CJIOBapH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

yMeHHE OOBCKTUBHO OIEHUBAThH WHQPOPMAIMIO O BEIIECTBAX, WX
MPEeBpaALICHUSIX U MPAKTUYECKOM IMPUMEHEHUU U YMEHHE UCIOJIb30BaTh €&

AJIg pCUICHU A y‘IGGHO-HO?)HaBaTG.HBHBIX 3aJga4d

Branenue ocHoBaMHM TOHSTUMHOIO amnmapara ¥ CHUMBOJUYECKOIO SI3bIKA
XUMHH JJI1 COCTaBjieHHsI (OpMYyJT HEOPraHUYECKUX BEUIECTB, ypaBHEHUN
XUMUYECKUX peakuuid; ocHoBaMu xumudeckod HomeHknaTypsl (IUPAC u

TPUBHAIILHOM )




YMeHue OOBSCHATH CBSI3b TOJIOKEHHUs d3leMeHTa B [lepuommdeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHUKAMH CTPOCHHSA AaTOMOB XMMHUYCCKHX

5 JMIEMEHTOB (cocTaB W 3apsal sapa, oOmee dYHclIo 3IIEKTPOHOB),
pacrpesieieHueM JJIEKTPOHOB TIO SHEPreTUYECKUM YpOBHSIM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAIIUS U KaJIbIIHs
[IpencraBnenue O MNEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX
AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPULIATENBHOCTh), MPOCTBIX U
6 CJIOKHBIX BELIECTB OT MOJIOXKEHUS 3IeMEeHTOB B [lepumonnueckoil cucreme
(B MaJIbIX MepHoJax M TJIABHBIX MOATPYMIAX) U 3JIEKTPOHHOTO CTPOCHHUS
aToma
7 YMeHue Ki1accupuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTHI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHYECKHUE PEAKITUHI
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEINIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJ] XUMUYECKOU CBS3U U TUIT KPUCTATUIMYECKON CTPYKTYPBI B COEUHEHUSIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCIIUTENIh U1 BOCCTAHOBUTEh
9 YMeHue XapakTepru3oBaTh (PU3NUECKHE U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOJIOPOA, rpaduTt, amMmas, KpeMHUH,
9.1 a3oT, ¢ocdop, cepa, XJ0op, HATPUM, KAIUN, MarHUM, KaIbLWUNA, aTIOMUHUM,
KeJe30)
CJIOKHBIX BEIIECTB, B TOM YKCII€ MX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPOJI, CEPOBOJIOPOJA, OKCHABI M THUAPOKCUIBI MeTauioB [-ITA
97 rpym, antomunus, menu (I1), nunka, sxenesa (II u I1I), okcunsr yranepona (11
' u IV), kpemuns (IV), azora u dochopa (III u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30THUCTas, a30THasA, QochopHas, yroiapHas,
KpeMHHUeBasi KUCJI0Ta U X COJIN)
MIPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT
93 HUX COCTaBa U CTPOCHMS, NMPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTh NPOTEKaHHUS XUMHYECKHX IPEBpAIICHU B
Pa3IUYHBIX YCIOBUAX
10 YMeHue coCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHHS PEaKlUii, B TOM




qHUCIIC:

10.1

peaxiuii HFOHHOTO OOMeHa

10.2

OKHUCIUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWMCTBA M3YYEHHBIX KJIAcCOB (TPYyII)

HCOPraHNYCCKUX BCIICCTB

10.4

MOATBCPKAAIOIUX T'CHETUYCCKYIO B3AMMOCBA3b MCXKIY HUMU

11

YMeHue BBIYUCHATH (IPOBOJUTH PAcU€Thl):

OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO

JOJI0 XUMHYECKOI'0O 3JIEMCHTa B COCIMHCHHUHN

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,

11.3

KOJIMYCCTBO BCIIECTBA U €I'0 Maccy, 00BEeM Ta30B

11.4

10 YpaBHCHHUAM XHUMHUUYCCKHUX peaKuHﬁ N HaXOJUTh KOJIMYECTBO BCUICCTBA,

00BEM U MacCy peareHTOB MITH MPOJYKTOB PEaKIUH

12

Brnanenwue (3HaHUE OCHOB):

12.1

OCHOBHBIMM METOJJaMU HAy4HOTO TIO3HaHUs (HaOIIofieHHe, HU3MEpPEHUeE,
AKCIEPUMEHT, MOJEIMPOBAHUE) TMPU HM3YUYEHUHM BELIECTB M XUMUUYECKHX
SBJIGHUH; yMeHue c(opMyiaupoBaTh MpoOiIeMy M MPEAJOXKUTh IyTH €&

peLeHus

12.2

0e30macHOi pabOThl ¢ XUMHUYECKHUMH BEIIECTBAMU, XUMUYECKON MOCYI0U H

abopaTOPHBIM 000PYTI0BaHUEM

12.3

npaBWiIaMyd 0€30MacHOTO OOpaleHHs] C BEIECTBAMH, HCIIOJIb3yEeMbIMH B
HOBCGI[HGBHOﬁ JKU3HH, IMpaBWJIaMU TMOBCACHHUA B MECIAX c6epe>1<eHH51
30pOBbSl M OKpYy)Kalollled MNpUPOJHOM CpeAbl; MNOHUMAaHHE Bpeaa
(omacHOCTH) BO3JEHCTBHS HA JKHUBBIE OPIaHU3MBbI ONPEECIEHHBIX BELIECTB,

CIIOCOOOB YMEHBIIICHHUS ¥ TIPEIOTBPAICHHUS UX BPEIHOTO BO3ICHCTBUS

13

Hanmuaue IMPAKTUYCCKUX HAaBBIKOB IIJIAHUPOBAHHUA W OCYIICCTBJICHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YYCHUC KW OIIMCAHUC (1)I/I?>I/ILI€CKI/IX CBOICTB B€IICCTB, O3HAKOMIJICHHE C
(1)I/I3I/I‘IGCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMH, OIbIThI, WIIIIOCTPUPYIOHIUC

MPU3HAKU IPOTEKAHUS XUMUYECKUX peaklui

13.2

W3y4YeHHUE CIIOCOOOB pa3eieHHs cMecen

13.3

MOJIy4eHHE KHUCIIOpOoJia U M3yYeHHE €ro CBOMCTB; MOJyY€HHUE BOJOpOAa U
M3yUY€HUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIOrO Ta3a M H3yUYEHUE €ro

CBOWCTB; MOJYyYCHUE aMMHaKa U U3YYEHUE €T0 CBOWCTB




13.4

IIPUTOTOBJICHUE  PAcCTBOPOB  C  ONPENEIEHHOM  MacCcoOBOM  JOJIEH

PacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHECHUE WHIMKATOPOB (JIaKMyca, METWJIOpaH)ka W ¢eHondTanienHa)

JUIS OIPEJEIICHUS XapaKTepa CPebl B pacTBOPax KUCIIOT U LIEN0Yel

13.6

HCCIICZIOBAHUE U ONKMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX
KJIACCOB; M3YYEHHE B3aUMOJAECHCTBUSA KHCIOT C METaIaMH, OKCHIAMU
METAJUIOB, PACTBOPUMBIMA M HEPACTBOPUMBIMM OCHOBAHUSIMH, COJISIMY;
IIOJIyYCHHE HEPACTBOPHUMBIX OCHOBAaHWM; BBITECHEHHWE OJHOTO MeTajula
ApyTUM U3 pacTBOpa COJM; HCCleloBaHHE aM(OTEpPHBIX CBOMCTB

THAPOKCHJIOB aTIOMUHHMS M IIMHKA

13.7

peleHrue SKCIEPUMEHTAIBHBIX 3amad 1o TemaM: «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COEIUHEHUI»; «IJIEKTPOJUTHYECKAs JAUCCOLUALIM;
«BaxkHelmre HEMETaNIbl U UX COeIUHEHN»; «BaxkHelnme MeTaJuTbl 1 UX

COCONHCHUA»

13.8

XUMHAYECKHE JKCIIEPUMEHTHI, WJUTIOCTPUPYIONINE TPU3HAKK TPOTEKAHHUSI
peakiuii HOHHOTO 0OMEHa; Ka4YeCTBCHHBIC PEaKIMU Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAX MOHBI: XJOPHUI-, OpOoMUI-, HOAUA-, CyIbdat-, pocdar-,
Kap6OHaT-, CUJIMKAaT-aHUOHBbI, THUAPOKCHA-WOHBI, KAaTHOHBI aAMMOHMHA,
MarHus, KajbIus, aJlOMHUHHS, kene3a (2+) m xemesa (3+), meam (2+),

IUHKA

14

YMmenue:

14.1

NPEICTAaBIATh  pPEe3yJbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
J0Ka3aTeNnbCcTB, TpaUKOB U TaONMI M BBUIBIATH SMIHUPHUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3U MEXKIY pEATbHO HAONIOMaeMbIMH XUMHYECKUMU
SBIICHUSMU U TMPOLIECCAaMH, MPOUCXOASIIMMU B MaKpOo- U MHUKPOMHDE,

OOBSICHATH IPUYUHBI MHOT000pa3Msl BELIECTB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

0 IIpoBepsieMblii 3JIEMEHT COAEPKAHNUS
1 [lepBoHavaIbHBIE XUMUYECKNE TOHATHUSA
1
Uucrele BemecTBa U cMec. CrocoObl pa3iesieHus: cMeceit
1
1
ATOMBI U MOJIEKYJIbl. XUMHYECKUE IEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
5 IIpocTsie U CIOKHBIE BELIECTBA.
1
Xumudeckass ¢opMyrna. BalleHTHOCTh aTOMOB XMMHYECKHX 3JeMeHTOB. CTeneHb
OKHUCIICHUS
3
1 3aKOH TOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHocuTenbHas MOJEKyIspHas macca. MaccoBas 108 XMMHYECKOTO 3JIEMEHTa B
4 COCIMHEHUU
1
KonnyectBo BemectBa. Monb. Momsipras macca. MosipHblii  00BEM  Ta30B.
s B3anmocBs3b KOJIMYECTBA, MAaCChl U YUCIa CTPYKTYPHBIX €AMHUI] BELIECTBA
1
®u3nyecKue U XUMUYECKHE SBICHUS. XUMHUUECKas peakuus U €€ MPU3HAKU. 3aKOH
6 COXpaHEHHUs MACCHI BEECTB. XNMHUUECKUE YPABHEHUS
5 ITepuonnueckuit 3akoH u Ilepuoguyeckas cucreMa XUMHYECKUX dnemMeHTOB J[.M.
MenneneeBa. CTpoeHHre aTOMOB
2 Ilepuonnueckuii 3akoH. Ilepronnueckas cucteMa XUMHUYECKHX 3yeMeHToB [I.U.
Menpneneesa. Ilepuonsl u rpynmnsl. DU3MYECKUN CMBICI IOPSALKOBOIO HOMEpA,
1 HOMEPOB MepUoa U TPyMIbl J€MEHTA
2 Crpoenue aromoB. CoctaB aTtomHbIX siaep. M3otombl. DnekTponbl. CTpoeHHe
JJIEKTPOHHBIX  000JI0YeK aToMoB  MepBbIXx 20 XUMHUYECKHX  3JEMEHTOB
2 ITepnonnueckoii cucremst .M. MeHnneneena
2 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX




NEpPUOAOB, Kaius, Kaiupuus (paguyca aroMOB, 3JIEKTPOOTPHULIATEIBHOCTH,
METAJUINYECKUX U HEMETAININYECKUX CBOMCTB) MU MUX COECJUHEHUIN B COOTBETCTBUU C

IMOJIOKCHHUEM 3JICMCHTOB B HepHOHHHGCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BelecTsa

Xumnueckass  cBsi3b. KoBaneHTHas  (MOJsipHasT W HENOJSIpHAsi)  CBS3b.
DNeKTPOOTPULIATEILHOCTD XUMHYECKHX AJIEMEHTOB. Nonnas CBSI3b.

Merannnueckas cBSI3b

Tumel  KpUCTANIMYECKUX  pEmIETOK  (aTOMHAs, WOHHAs, METaJUTHYecKas),
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM U BHUJA

XUMHUYECKON CBA3U

Baxueiimne mnpencTaBUTENIM HEOPraHMYECKUX BellecTB. Hemeramisl u  ux

COCOAMHECHUS. Merannsl 1 uxX COCIUHECHUA

Knaccudukanms W HOMEHKJIATypa HEOPraHWYECKHX COEAMHEHHUI: OKCHIOB
(comeobpasyromire: OCHOBHBIE, KUCIOTHBIC, aM(OTEpPHBIE) U HECOJICOOpa3yIOIIHE;
OCHOBaHUU (ménoumn u HEpPaCTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucmopozconepkammue U OeCKUCIOPOIHBIE, OTHOOCHOBHBIE U MHOTOOCHOBHEBIC);

coJiel (CpeIHUX U KUCIIBIX )

duszndyeckrue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HEMETAIIJIIOB: BOAOPOIA,

XJIOpa, KUCIIOPO/a, cephl, a30Ta, ¢pocdopa, yriaepoaa, KpeMHHS

dusnyeckrue U XUMUYECKHE CBOMCTBA IMMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHA, HATPUA,
KaJlusi, Margusga ¢ KajJdblMs, aJllOMHHHA, KEJIC3a. QHGKTPOXI/IMH‘IGCKI/Iﬁ pan

HaIPSHKEHUN METaJlIoB

Pu3nyeckue M XUMHYECKHE CBOWCTBA BOJOPOAHBIX COEOUHEHHN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

®dusnveckue W XUMHUYECKHE CBOMCTBAa OKCHUIOB HemetaioB: cepbl (IV, VI),
azota(ll, 1V, V), dochopa(Ill, V), yraepoma(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

Xumuyeckue cBoMcTBa OKcHIoB: MeTaiwioB [A-IIIA rpymnmn, uuuka, memu(ll) u

xenesa(ll, IT).ITomyuenne okcuI0B METAIIOB

XUMHYECKHE CBOMCTBA OCHOBaHMK W aM(OTEPHBIX THUIPOKCHUAOB (Ha MpUMEpe

THJIPOKCUIOB QJIFOMUHUS, *Kelne3a, HuHKa). [lonmyuyenne ocHoBaHUN U aM(OTEPHBIX




TUAPOKCUIOB

OOme XUMHUYECKHE CBOMCTBAa KHCJOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,

4 CEpPHHUCTOM, CEpHOU, a30THOM, (GOCHOpHON, KPEeMHHEBOH, yronbHOW. OcoObie
e XUMUYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M  a30THOM  KHUCIOT.
[Tonydyenue KuciIoT
4
OO6ume xuMHuyeckre cBoicTBa cpeHux coneil. [lomyuenue comneit
9
4
[lonyuenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOAA, aMMMAKA,
1 YTJIIEKUCIIOTO ra3a B labopaTopuu
0
4
[lonyuenne ammuaka, CepHOW M a30THOW KHUCIOT B HpPOMBIINUICHHOCTH. OOuine
1 CHOCOOBI MOJTYyYEHUSI METAJIIOB
1
4
. I'enernueckas cBA3b MEKIY KJlacCaMH HEOPTaHUYECKUX COETMHEHUN
2
5 XUMHUYECKUE PEaKIuu
5 Knaccudukanuss XuMUYECKUX peaKIUil MO Pa3IMYHBIM IMPU3HAKAM: 0 YUCITY H
COCTaBy YYacCTBYIOUIMX B pEAKLIHUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o
1 WU3MEHEHUIO CTETICHEW OKHMCIIEHHUS] XUMHYECKUX dJIEMEHTOB
5
TennoBoii 3pheKkT XUMHIECKOW peaKIuu, TEPMOXUMUUYECKHE YPaBHEHHS. DK30- U
5 IHAOTEPMUUYECKUE PEAKIIMU. TEpPMOXUMHUECKHUE YPAaBHEHUS
5 OKHCIUTENbHOBOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENN M BOCCTaHOBUTEIH.
[Tpoueccol OKHCJICHUSA u BOCCTAHOBJICHUSI. DIIEKTPOHHBIN OaaHc
3 OKHUCJIUTEITbHOBOCCTAHOBUTEIBLHON PEAKIIUU
5
Teopust NEKTPOTUTUYECKON nucconranuu. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U
4 HERJIEKTPOIUThl. CHIIbHBIC U c1a0ble 3JeKTPOIUThL. CTEeNeHb AUCCOLUAIH
5 Peakuuu wmoHHOro oOMeHa. YCIOBUS NPOTEKaHHWsS pEaKkIUii HOHHOTO OOMEHa,




IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XuMUS U OKpY’Karomas cpeaa

BemectBa u Marepuanbl B IOBCEJHEBHOM JKM3HM 4YejoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakiuil B aboparopuun u ObITy. IlepBas

IMoOMOIIb IMPU XUMHYCCKUX OXKOraX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHHE OKpY’Kalolled cpelbl (KUCIOTHBIE JOXKIH, 3arpsS3HEeHHe
MOYBHI, BO3JyXa W BOJOEMOB), CHOCOOBI ero mpemorBpamieHus [IpenenpHas
nomyctumas  kounentparus BemectB  (ITAK). Ponp xumum B pemeHuun
OKOJIOTMYECKUX TMpoOieM. YculeHHue MapHUKOBoro »ddekra, pazpylieHue

O30HOBOI'O CJI0:4A

[Ipumenenue cepsl, azora, pocdopa, yriaepoaa, KpeMHUS U UX COSAUHEHUN B OBITY,
MeIUIUHE, MPOMBIIIICHHOCTH U CEIbCKOM Xo3sicTBe. [IprMeHeHne MeTalioB U
CIUIaBOB (CTaJslb, YYT'YH, AIOPATIOMUHUIN, OpOH3a) B OBITY M NMPOMBILIUIEHHOCTH HX
coenuHeHn#. [IoHATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT

KOPPO3UH

[IpupogHble HMCTOYHUKHA YTIEBOAOPOAOB (yroib, MPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

[lepBoHayanbHple TMOHATHS OO0 OpPraHMYECKMX BEIIECTBAX KAaK O COCTMHEHMSX
yriepoaa (MeTaH, 3TaH, STWJIEH, alleTWJIeH, 3TaHOJ, TJIMLEPUH, YKCYCHAas KHCIIOTA).
[onsiTne 0 GMONOTMYECKH BAKHBIX BEIECTBAX: XKHUPAX, ONKax, yrieBojax — M UX

POJIM B ) KU3HU YCTIOBCKA

PacuéTnr:

o opmMyramM XUMHUYIECKUX COCTUHEHUI

Macchl (MaccoBO) I0JIM pacCTBOPEHHOTO BEUIECTBA B PACTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

1. Xumwus. 8 xknacc. Yueonuk - ['abpuensua O.C., OctpoymoB WN.I'., Cnankos C.A.

2. Xwummus. 9 knacce. YueOnuk - ['abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumwus(6a3oBsiitypoBens).PeanuzanuarpedoBannit®@I"'OC
OCHOBHOT'000111€ro00pa30BaHus: MeToIn4ecKoe nocooue s yunrens / KaBepuna A.
A., Ilnuyruna I'.B.; nox pen.I'. B. [Tnuyrunoii. M. : ®I'BHY «HcTutyT crparerun

pa3BuTHs obpazoBanust PAOy», 2022 81 c.:ui.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH

bubmuoreka [{OK https://m.edsoo.ru/00adf306

Enunas xomnekus LIOP http://fcior.edu.ru/

HUHTEPHET

http://him.1september.ru Enunas xomnekuus L{OP: [IpenmeTrHas komnekuus « XuMHEsD

http://school-collection.edu.ru/collection/chemistry » EcTecTBeHHO-HayUHBIE

skcnepuMeHThl: xumust. Komnekuust Poccuniickoro o0mieodpa3zoBaTenbHOTO nopraia

http://www himhelp.ru Xumus: Marepuansl « Bukunenun» — cBOOOTHOM SHITUKIIONECTUN

http://www.school2.kubannet.ru Duruknoneaus «IIpupona Haykm»: Xumus



https://m.edsoo.ru/00adf306
http://fcior.edu.ru/
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
http://school-collection.edu.ru/collection/chemistry
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
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