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IMosicHuTeIbHAA 3aNIHCKA

[Iporpamma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMsI COCTABJIICHA Ha OCHOBE
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEeNbHON MPOrpaMMbl OCHOBHOT'O
obmiero oOpazoBanmsi, npeactaBieHHbix B ®I'OC OOO, a Takke Ha OcHOBe pabouei
MIPOrpaMMbl BOCITUTAHUS U ¢ y4ETOM KOHIEMIINH MTPEMoJaBaHus y4eOHOro mpeaMeTa « XUMHUSD B
oOpa3oBaTeabHbIX opranu3anusax Poccuiickoit deneparun.

[Iporpamma mo XuMuK Aa€T TpelCTaBICHHE O MeNsIX, OOIIed cTpareruun oO0ydeHwus,
BOCIIUTAHUS W Pa3BUTHsI OOYYAIOIIMXCS CPEICTBAMHU Y4YeOHOro TMpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE TIPEIMETHOE CONIEPIKaHKE, MPENYCMaTPUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHpPOBaHUE MO pa3fiesiaM U TeMaM MporpaMMbl O XUMHUHU, ONPENeIIsieT KOJINYECTBEHHbIE
W KA4YECTBECHHBIE XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIBHOCTh
M3YYEHHUS] XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH, JOTUKH Y4€OHOT O
rpoliecca, BO3pacTHbIX OCOOCHHOCTEH 00ydaromuXxcs, ONpeessieT BO3MOXHOCTH MpeaAMeTa JIs
peanmzanuy TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBAaHUHN K pe3ysibTaTaM 00y4eHUs! XUMUU
Ha YypOBHE IIeJeil M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJOB YyueOHO-TIO3HABATEIbHOM
NEeSITEIbHOCTU 00Y4YaroILerocs o OCBOCHUIO yUeOHOI 0 COlepKaHMSL.

3HaHMe XUMHH CIYKUT OCHOBOM JIJIsi (POPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIEroCs, €ro
MPENICTABICHUI O MAaTEPHUAIbHOM €IUHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OPMHUPYEMbIEC XUMHUEH
IPEACTABJICHUS O B3aUMOIIPEBPALLEHUSAX SJHEPTUU M 00 SBOIOIMH BEUIECTB B MPUPOJIE, O MyTIX
pelieHusi TIOOANBHBIX MpPOOJEeM yCTOHYMBOIO Ppa3BUTHUS UeNOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM U AKOJOTHYECKON 0€30IacHOCTH, Po0JIeM 3IpaBOOXPaHEHUSI.

N3yuenne xumuu:

CIOCOOCTBYET pealM3allid  BO3MOXXHOCTEH [JIT  caMopa3BUTHS ©  (HOPMUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 001Iel u (PyHKIIMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIIIICHHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUYarOIIXCs,
HAaBBIKOB ~ HMX  CAMOCTOSITENILHOW  y4eOHOW  JEeSATeNbHOCTH, OKCIHEPUMEHTAIbHBIX U
WCCJIENOBATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEIHEBHOM JKHU3HU, TaKk U B
podeCCHOHALHOM JISSITEIbHOCTH;

3HAKOMHUT CO CHeNu(UKON HAyYHOTO MBINUICHHS, 3aKJIaJbIBAET OCHOBBI IIE€JIOCTHOTO
B3IUISA/Ia HA €UHCTBO IPUPOIBI U YEJIOBEKA, SIBIISICTCS OTBETCTBEHHBIM 3TarioM B (opMHUpOBaHUHU
€CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00 y4JarOIIUXCs;

CcrnocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B OHKOJIOTHYECKOE OOpa3oBaHHE
00yYarOIIMXCS.

JlanHble HampaBlieHUS B OOy4YeHHHM XHMHU 00eCHedrBaloOTCs creruuKoil comepkaHus
y4eOHOro TMpeAMeTa, KOTOPbIM SBISETCS MEAarornyeckd aJanTHUPOBAHHBIM OTpPaKECHHEM
0a30BOI1 HAYKH XUMUHU Ha OMPEACIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero OOpa3oBaHHS OPUEHTHPOBAH HA OCBOCHUE
00y4YarOIIMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHATUN XUMHUH, OCHOB HEOPraHUYECKON XUMUU U
HEKOTOPBIX OTAENbHBIX 3HAYUMBIX IMOHSATUNA OPraHUYeCKON XUMHH.

CtpykTypa colepskaHusi MPOrpaMMBbI 10 XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ usydenuro. CoaepikaHue CKIAIbIBAETCS M3 CUCTEMbl MOHSTHH O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHCTEMBbI MOHATHM O XUMHUUYECKOW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHW30BaHbl MO NPUHILMIY IOCJIEIOBATEIHHOIO Pa3BUTHS 3HAHUNW HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMHUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3U;

— TIPEJICTABJICHUI 00 JIEKTPOJMTUYECKOMN JMCCOIUAIINH BEIIECTB B PACTBOPaXx.



TeopeTnueckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIIEHHBIX (PAKTOB, pPa3BUBAIOTCSA IOCIENOBATEIbHO OT OJHOTO YPOBHS K JApPYromy,
BBINOJNHSS (YHKIMH OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MIPAKTUYECKOT0 MPUMEHEHUS U MOITYYEHUS U3Y4aeMbIX BEIECTB.

OcBoeHne OpOrpaMMbl MO XHUMHH CIHOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XUMHYECKOM COCTaBIISIIOIIECH HAy4YHOW KapTUHBI MHUpa B JIOTHUKE €€ CUCTEMHOW NPHUPOIBI,
LIEHHOCTHOI'O OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJaM IO3HaHMs B Hayke. M3ydeHne xumun
MPOMCXOAUT C TPUBJIEUCHHEM 3HAaHUN U3 paHee U3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccs» u «duznka. 7 kmacey.

[Tpu n3y4eHur XUMHH MPOUCXOIUT GOPMHUPOBAHUE 3HAHUI OCHOB XUMHYECKOM HAyKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUECKON JEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMITIOHEHTOB MHUPOBOH KyJbTyphl. 3ajada yuyeOHOro mpeaMera COCTOUT B (hOpMUpOBAHUH
CHCTEMBl XMMHUYECKHX 3HAHMM — BaKHEHIIMX (hakTOB, MOHSATHI, 3aKOHOB M TEOPETUYECKUX
MOJOXKEHUH, JOCTYHNHBIX OOOOIIEHHH MHPOBO33PEHUECKOrO XapakTepa, 53blka HAyKH, B
NPUOOIIEHUH K HayYHBIM METO/1aM MO3HAHUS IPU U3YYEHHUHU BEIIECTB U XMMHUECKUX PeakLuil, B
(GbOopMHUpOBAaHMM U DPA3BUTUU IIO3HABATENBbHBIX YMEHHH W HUX MPUMEHEHMH B Yy4yeOHO-
[I03HABATEJIbHOM M y4eOHO-MCCIEA0BATEIbCKON €ATEIbHOCTH, OCBOCHUM IPaBUJ O€3011aCHOrO
o0pallleHus C BELECTBAMH B IOBCEAHEBHON KU3HMU.

[Tpy u3yuyeHuM XMMHMM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs BaKHOE 3Ha4YEHHE
npuoOpen Takue Leiu, Kak:

— (hopMHupoOBaHHME MHTEIUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOW K caMOOOPa30BaHUIO,
COTPYAHHMUYECTBY, CAaMOCTOSITEIbHOMY IPHHATHIO PELICHUH, CIIOCOOHOM aJalTUpOBaThbCsi K
OBICTPO MEHSIOIINUMCS yCIOBUSM KU3HU;

— HampaBJ€HHOCTb OOyYEHHUS Ha CHUCTEMAaTUYeCKOe MpUOOILEeHHE OO0yJaroumxces K
CaMOCTOSITEJIbHOM ~ IIO3HABATENbHOW  JESATENbHOCTH, HAay4YHbIM  METOJaM  I1O3HaHWA,
(hOpPMUPYIOIIUM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K XUMUU;

— oOecrieueHre YCIOBHUH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYAIOUIMMUCS OIbITa
Pa3sHOOOpPa3HOH AEATENbHOCTH, MO3HAHUA M CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEeHIINI ), UMEIOIMX YHUBEPCAIbHOE 3HaAUECHUE /111 PA3IMYHBIX BUJIOB AEATEIHHOCTH;

— GopmupoBanue obmIeil QPyHKIIMOHATIFHON U €CTeCTBEHHO-HaYYHOH IPaMOTHOCTH, B TOM
Yyclie YMEHUH OOBSACHATH U OIEHUBAThH SBJICHUS OKPY)KAIOIIET0 MHUpA, UCIOJb3Ys 3HAHUA U
OIBIT, TOJyYEHHBbIE MpPU HU3YYEHUH XUMHHM, HPUMEHATh HUX IpUH pEUIEHUH INpodsieM B
ITOBCEIHEBHOM )KM3HU U TPYLOBOU JEATEIbHOCTH;

— (GopMupoBaHe y 00y4arOMUXCsl TYMaHUCTUYECKUX OTHOIIEHUH, TIOHUMaHUS LIEHHOCTU
XUMUYECKUX 3HAHUHM A1 BBIPAOOTKM HKOJOTMUYECKH I[eJ1eCO00pa3HOro IMOBENEHHUs B OBITY U
TPYAOBOH NEATEIBHOCTU B ILIEJIIX COXPAHEHUS CBOETrO 3JI0POBbS U OKPY’KAIOILEH IPHUPOIHOM
cpensl;

— pa3BUTHE MOTHUBAIIMH K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHMS OOILE€YEIOBEUECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
po(uiIs U HAIIPaBJIEHHOCTH AaJIbHEHIIIEro 00y4eHHUs.

Mecto yuebHOro nmpeaMera B y4eOHOM IIJIaHe
«XuMmus» sBisieTcs 00s3aTeNbHBIM y4e€OHBIM MPEIMETOM Ha YPOBHE OCHOBHOI'O OOIIEro
obpasoBanusl. [IpenmerHas o6iacte — « EcTecTBeHHO-HayuUHbIE IPEAMETHI».

®denepanpHas pabodas mporpaMma mno yueonomy | Pabouas mporpamma o yueOHOMY TIpeaMeTy
NpeaMeTy «XUMUSD» «XuUMHS» B COOTBETCTBUH € y4eOHBIM 1aHoM KOY
(0a30BBIi YPOBEHB) «Cpennss mkona Ne 1 (ouno-3aouHas)»

Ha u3yvenue xumun (0a30BbIi YPOBEHB) Ha Ha n3yuenne xumum (6a30BEBI YpOBEHB) HA yPOBHE
YPOBHE OCHOBHOTO 00111€r0 00pa3oBaHus OCHOBHOTO 00mero odpasoBanusi orBogurcss 102
orBoauTcs 136 gacos: yaca:

B 8 K1acce — 68 4acos (2 yaca B HEJETIO), B 8 kiacce — 51 9ac (1,5 yaca B Hezemo),

B 9 xiacce — 68 JacoB (2 yaca B HEIEIO) B 9 kiacce — 51uac (1,5 yaca B Heemo)




Coaep:xkanuue yaeOHOIo npeamera
8 KIIACC

[TepBoHa"aIbHBIE XUMHYECKHIE TTOHITHS

[Ipenmer xumuu. Ponp XuMHUM B KM3HU 4YelIOBEKa. XUMHUA B CUCTEME HayK. Temna u
BemectBa. dusnueckue CBOWCTBa BeIIECTB. ArperaTHoe cocTrosHue BemiecTB. IlonsaTtne o
MeToJlaX Mo3HaHUs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3fesieHns CMECEH.

ATOMBI M MOJEKYNIbl. XUMHUUYECKHE 3JeMeHThl. CHUMBOIBI XHUMHYECKHUX HJIEMEHTOB.
[IpocTeie U ca0KHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢Gopmyrna. BaJeHTHOCTP aTOMOB XHUMHUYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBas J0JIsi XUMHUYECKOT 0 3JIeMEHTa B COSTUH CHUM.

KomnuectBo Bemecrsa. Moabs. MonsipHas Macca. B3auMOCBsI3p KOJIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX SIUHUIL BellecTBa. Pacuérel mo popmynaM XUMHUYECKIX COCTUHECHUH.

duznueckue U XUMHUYECKUE SBJIEHUA. XHUMHMUYECKass peakuus MU €€ NPU3HAKU. 3aKOH
COXpaHEHHUS] Macchl BELIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus XUMUYECKUX peaKIHii
(coenuHeHus1, pa3IoKeHUs, 3aMelIeHNs, OOMeHa).

Xumuueckuu skcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYAOH, mpaBuiiaMu paboTel B jabopaTopuu U mpuémMamu
oOpamieHusi ¢ J1adOpaTOpHBIM 00OPYTOBAaHHEM, M3YYCHHE M ONHUCAHHE (DU3UUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BeIleCTB, HabmoAeHe Ppru3nueckux (MIaBjieHne BOCKa, TasHHUE JIba,
pacTupaHue caxapa B CTyNKE, KHIICHHME U KOHICHCALUS BOABI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBAaHWE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTOMN) SIBJICHUM, HAOJII0ICHUE
W ONWCaHWE TMPU3HAKOB TPOTEKAHUS XUMHUYECKUX peaknuii (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCJIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMoJeWcTBHE kene3a ¢ pactBopom cosm menu (Il), msydenme crnocoOoB
pa3felieHusi CMeceil: ¢ TOMOIIbI0 MarHurta, QWIBTPOBAHHE, BBHIMAPUBAHUE, UCTHILUISAIUS,
xpomarorpadusi, TpPOBEAEHHE OYHCTKH TOBAPEHHOW CONM, HAONIOJEHUE U  OIHUCAHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHWs MacChl, CO3JaHue
MojIeNiel MOJIEKYJT (IIapOCTEP’KHEBBIX).

Baxnelimme npencTaBuTeNId HEOPraHMUECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3znyxa. Kucimopog — 3J€eMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopoga B npupoae, GU3n4eckue 1 XUMUYECKHE CBOMCTBA (pEaKIMi TOPEHMS).
Oxcuapl. Ilpumenenune kucinopona. CrocoObl NOMy4deHHUs Kuclaopoia B JlabopaTopuu U
npoMbliiiuieHHOCTH. KpyroBopot kucimopoga B mpupone. O30H — ammoTponHas MoauduKanus
KHCIIOPO/A.

TernnoBoli 3(p¢deKT XUMHUECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- U
SHJOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojlb M METaH. 3arps3HEHUe BO3[yXa, YCUJIEHUE
MapHUKOBOTO A (exTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBO. HaxokaeHue Bomopoma B HOPHUPOJE,
¢bu3nyeckue 1 XMMUYECKHUE CBOICTBaA, MPUMEHEHNE, CIIOCO0bI nonydeHus. Kucinotsl u conu.

MoutsipHbIii 00bEM ra3oB. Pacu€rsl 10 XUMHUECKHM YPaBHEHUSIM.

duznuecKkue CcBOMCTBa BoAbl. Boxa kak pactBoputenb. PactBopnl. HaceilieHHble u
HEHaCBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas 1ol BelllecTBa B
pactBope. XuMHUYecKue cBoiicTBa Boabl. OcHoBaHuA. Ponb pacTBOpOB B IPUPOAE U B JKHU3HHU
yenoBeka. KpyroBopoT BoAbl B mpupoie. 3arps3HeHue NpUpOIHbIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcunbl. Kiaccudukamus OKCHIOB:
coneoOpasyromnie (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHBbIC) U HecoeoOpasyronme. Homenknarypa
okcu10B. PHU3NUYECKUE U XUMUUYECKHE CBOMCTBA OKCUAO0B. [1onyueHnune okcumoB.



OcnoBanus. Kraccudpukanus ocHoOBaHMI: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuil. duznueckue M XUMHUYECKHME CBOMCTBa ocHoBaHuil. IlomydeHue
OCHOBAHMII.

Kucnotel. Knaccudukauus xuciaor. Homenkiatypa kuciaor. @usnueckue U XUMHYECKUE
cBoiicTBa KUCHOT. Pay aktuBHOoCcTH MeTalioB H. H. bekerosa. [Tonydenue kucnor.

Comu. Homenknatypa coneil. dusnueckue U XUMHUECKue cBOMcTBa coseid. [lomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXIY KJIacCaMH HEOPraHMYECKUX COETMHECHHUIA.

Xumuueckuil SKchepumenm:

KayeCTBEHHOE OIpe/ieNIcHHe COAepKaHMsI KHCIOpo/ia B BO3AyXe, MoJydyeHue, cooupanue,
pacno3HaBaHUE M U3y4YEHUE CBOMCTB KHUCIOpOAa, HAOIIOJCHHE B3aUMOJCHCTBUSI BEIIECTB C
KHCIIOPOZOM U YCJIOBHUSI BOSHUKHOBEHMS U MPEKPAIICHUs] TOpeHus (moxapa), 03HaKOMJIEHUE C
o0Opa3laMu OKCHJIOB M OIHCAaHUE WX CBOWCTB, MONydYeHHE, COOMpaHHEe, paclo3HABaHUE U
U3y4eHHEe CBOKMCTB Bonopona (TopeHue), B3auMmojaeicTBHe Bojopoia ¢ okcuaom memu (1)
(BO3MOKHO HCITOJIb30BAHHME BHUIEOMATEPHANIOB), HaOM01eHne 00pa3loB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHue 0COOEHHOCTEW PACTBOPEHMs BEIIECTB C Pa3IMYHOI pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAacCOBOM JOJEH pPAacCTBOPEHHOIO BEUIECTBA,
B3aMMOJICKCTBHE BOJbI C MeETaulaMH (HaTpueM H KajblFeM) (BO3MOXKHO HCIIOJIb30BAHHE
BHICOMATEPHUAIIOB), MCCIEAOBaHNE OOpa3ll0B HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaOMI0IeHNe M3MEHEHHUS] OKPACKHM HWHIUKATOPOB B PACTBOpPAaX KHUCJIOT W IIENOYeH, M3ydyeHue
B3aumopencTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C MeTallJlaMH,
peakuuii HeuTpaau3zaluu, MOJIyYE€HHE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTaJlla JPYTrUM U3 pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeimue
KJIACChl HEOPraHUYECKUX COCTMHEHUI.

Ilepnonnuecknii 3akoH u Ilepuogmyeckass cucrema xumuuyeckux dnemeHtoB J[. H.
MenneneeBa. CrpoeHue aTtoMoB. XuMmuueckass CBs3b. OKHCIUTEIbHO-BOCCTAHOBHUTENbHbIE
peakuuu

[lepBple TOMBITKU KIACCH(PHUKAIIMN XUMUYECKHX dJIeMEHTOB. [loHATHE O Tpymnmax
CXOIHBIX AJIEMEHTOB (IEJIOYHBIC M IETOYHO3EMEJIbHBIC METaJUIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl).
DeMEeHThI, KOTOpble 00pa3yloT aMpOTEepHbIE OKCUABI U TUAPOKCUIBI.

[Tepuonnueckuin 3akoH. llepuomuyeckas cucremMa XuMHUeckux 3ieMmeHToB J[. U.
MenpeneeBa. Koporkonmepuonnas u anmuHHOmepuonHas (opmel Ilepmonudeckoil cucTeMsl
xumuueckux snementoB JI. WM. MengeneeBa. Ilepuoasl u rpynnbl. PU3HYECKHI CMBICIT
MOPSIIKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. HM3oromel. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB MepBhIX 20 XMMHUECKUX 3JIeMeHTOB llepuoanueckoil cucremsl
J. WU. MenneneeBa. XapaKTepuCTUKa XUMHUYECKOIO 3JIEMEHTA [0 €ro IOJOXKEHUI0 B
ITepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTU U3MEHEHUS paJinyca aTOMOB XMUMHYECKHUX JIEMEHTOB, METAJINIMYECKUX U
HEMETAJUINYECKUX CBOKMCTB IO IPyNIIaM U MEPUOJIAM.

3nauenue [lepuonuueckoro 3akoHa u Ileproandeckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB
JUISL pa3BUTHS HAyKU U NIpakTUku. J[. 1. MeneneeB — yu€Hbli U rpaJJaHuH.

XuMuueckast CBSI3b. KoBanentnas (monsipHas u HEToJsIpHas) CBSI3b.
DJIEKTPOOTPULATEIIBHOCTh XUMUYECKHU X 3JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusa. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHUCJIEHHS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil sKcnepumenm.

u3ydeHue oOpaslloB BEIIECTB METAIOB W HEMETAJUIOB, B3aWMOJEHCTBHE THUIPOKCHIA
LMHKAa C pacTBOPAMM KHCIIOT W IIEJI0YEH, MPOBENEHUE OMBITOB, UJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TOpEHUE, PEAKITUU PA3I0KEHHUS, COSTMHCHH ).

Mesicnpeomemuvle ceazu



Peanuzanus MeXnpeaMeTHBIX CBSI3eH MPHU M3YYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISETCS
gyepe3 WCIOJIb30BAHWE KakK OOIIMX ©CTECTBCHHO--HAYYHBIX IIOHSATHH, TaK ¥ TIOHSATHUH,
SIBJITFOIIUXCSL CHCTEMHBIMU JIUISL OTJCIBHBIX ITPEIMETOB €CTECTBCHHO--HAYTHOT'O IHKJIA.

OO01mue ecTeCTBEHHO--HAYJYHBIC ITOHATHS: HAy4YHbIM (DAaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanM3,  CUHTE3,  KjaccuuKalus,  TMepUuOAUYHOCTb,  HAONIOJEHHE,  OKCIEPHUMEHT,
MOJIeTTMPOBaHHE, U3MEPEHHE, MOJIEIIb, SIBJICHHUE.

®dwusuka: wmaTtepus, aToM, DOIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIH], H30TOIIHI,
PaIMOAKTHBHOCTh, MOJICKYJa, JICKTPUYCCKUI 3apsji, BEIIECTBO, TeJO, O0BEM, arperatHoe
COCTOSIHME BEIICCTBA, Ta3, (PM3MYECKHE BEIWYUHBI, CIUHUIBI U3MEPEHHS, KOCMOC, TJIAHETHI,
3BE3161, ConHILe.

buonorus: ¢orocunres, npixanue, bnochepa.

'eorpadusi: atmocdepa, ruapocdepa, MHUHEpAIbI, TOPHBIE TMOPOMABI, TOJIE3HBIE
MCKOITaeMbIe, TOTLIMBO, BOJHBIE PECYPCHIL.

9 KJIACC

BemecTtBo u XuMHueckasi peakuus

Ilepnonuuecknii 3akoH. Ilepuonmueckas cucremMa XxuMmuueckux isnemeHtoB [[. H.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XHMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJOB, Kallus, KaJbLHUS U WX COCIAUHEHUUA B COOTBETCTBUH C
HOJIO)KEHUEM 3JIEMEHTOB B [lepuonnueckoil cucreMe U CTpPOEHHEM X aTOMOB.

CrpoeHue BemiecTBa: BUJbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIUIMUYECKOW pEIIETKHM W BUJA XUMHUYECKOU
CBS3HU.

Knaccudukanus v HOMEHKIaTypa HEOPraHWYECKHUX BEHIECTB. XMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3JMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHWMH, T'eHEeTHYecKas
CBSI3b HECOPraHMYECKUX BEILIECTB.

Knaccudukaruss XUMAYECKUX PEAKIM 10 Pa3IMYHBIM MPU3HAKAM (II0 YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY AP (dEKTy, M0 H3MEHEHUIO CTelmeHen
OKHUCJICHHSI XUMHUUYECKHX 3JIEMEHTOB, IO OOPaTHMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- U
SHIOTEPMHUYECKHUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTHE O CKOpPOCTH XMMHUYECKOH peakuuu. [loHATHE 00 OOpaTUMBIX M HEOOpPATUMBIX
XUMHYECKUX peakiusax. [IoHsATHE O TOMOr€HHBIX M TETEPOreHHBIX peakuusax. Ilonatue o
katanmu3e. lloHsTHe o0 XuMHUYecKOM paBHOBeCcHMH. DakTOphl, BIMUAIOIME HA CKOPOCTbH
XUMHYECKON PEAKLIUH U MOJIOKEHUE XUMHUYECKOI O PABHOBECHS.

OKHCAUTETHHO-BOCCTAHOBUTENbHBIE PEAKIUU, JJIEKTPOHHBIN OalaHC OKHUCIUTENHHO-
BOCCTAaHOBUTENIBHON peakiuu. COCTaBJICHHE YpaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIyii ¢ UCIOIb30BaHUEM METO/1a 2JIEKTPOHHOr0 OajaHca.

Teopust NEKTPONTUTHUECKON JUCCOUUALUU. DIEKTPOJUTHI U HEINEKTPOIUThI. KaTHOHBI,
AHUOHBI. MexaHW3M JUCCOLMAIMU BEUIECTB C PA3JIUYHBIMU BHJAAMU XHMHYECKOW CBS3H.
Crenenp nucconuanuu. CUIbHBIE U CIIA0BIE STIEKTPOJIUTHI.

Peakuuu moHHOrO OOMeHa. YCIIOBHS NMPOTEKAHUS PEaKIUii MOHHOI0 OOMEHa, MOJIHBIE U
COKpallléHHbIC MOHHBbIC ypaBHEHHsS peakiui. CBOWCTBAa KUCJIOT, OCHOBAHHMHI W COJIeH B CBETE
MPEICTABICHUH 00 3JICKTPOJIMTHYCCKON auccornuanuu. KadecTBEHHBIC pPEaKIMu Ha HWOHBI.
[Tonsarue o rugponnse comnen.

Xumuueckuul sKcnepumenm:

03HAKOMJICHUE C MOJENSIMH KPUCTALUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTa/uioB (rpadura W ajmasza), CIOXKHBIX BEHIECTB (XJIOpUIA HATPHUs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKOM pEaKUUH OT BO3ACHUCTBUSA pa3JIMUHbBIX
(hakTOpOB, MCCIIEOBAHHUE SJIEKTPOIMPOBOAHOCTH PACTBOPOB BEIECTB, MPOIECCA IUCCOIMHAIINH
KHCIIOT, MIeJo4Yell M cojieil (BO3MOXKHO WCIOJIb30BaHUE BHUJEO MAaTEpHajioB), TPOBEICHUE
OTBITOB, WJUTFOCTPUPYIOIIUX TPU3HAKK TPOTEKAaHUsI PEakiuii MOHHOro oOMeHa (oOpa3oBaHmME



ocajlka, BbIIEJICHHE Ta3a, o00pa3oBaHUE BObI), OIbITOB, MUIIOCTPUPYIOIIUX PUMEPbI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl (rOpeHue, peakuuH pa3jokKeHHUs, COEIUHEHHUS),
pacrio3HaBaHHE€ HEOPraHMYECKUX BELIECTB C IMOMOIIbI0 KAaYeCTBEHHBIX pPEaKUUN Ha HOHBI,
pelleHue 3KCIepUMEHTAIbHBIX 3a/1a4.

Hemeranisl 1 uX coeJMHEHUS

OOmas xapakTepucThka ramoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHMe M (QU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOTE€HOB.
XUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBUE C MeTallJlaMHM, HEMETallJIaMH,
menoyamu).  XnopoBoaopoa. ConsHas KuciaoTa, XHMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JleficTBue xjiopa U XJIOPOBOIOPO/A HA OpraHU3M delloBeKa. BaskHelme Xxinopusl
U UX HaXOXKJI€HUE B IIPUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcCoOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTereHn okucieHus. CTpoeHHe W (QU3MUECKUEe CBOIMCTBA MPOCTHIX BEIIECTB —
KUCIIOpOJia U cepbl. AJUIOTPOIIHbIE MOIU(UKAIIMN KUCIOPOJa U cepbl. XMMHUYECKUE CBOICTBA
cepel. CepoBonOpol, CTpoeHHe, (u3nueckue M XUMHUYeckue cBoicTBa. OKCHIBI cepbl Kak
IpecTaBUTENM KHCIOTHBIX OKCHIOB. CepHasl KucioTa, (GU3NYeckrue U XUMHUYECKHEe CBOMCTBA
(oOmme Kak IpencTaBUTENsl Kiacca KHUCIOT U crneuuduueckue). XUMHUYECKME pPEAKIMH,
JeXale B OCHOBE IMPOMBILIUIEHHOIO CHOCO0a IMOJIydeHus cepHoil kuciotbl. IlpumeHnenue
cepHOM kucnoTbl. Conu CEpHOM KUCIIOTHI, KAUeCTBEHHas peakuus Ha cynbdaT-uoH. Haxoxnenue
ceppl W €€ coenuHeHMH B mpupose. XHUMHYECKOE 3arpsA3HEHHE OKpyXKalolled cpersl
COCIMHEHMSIMU cepbl (KUCIOTHBIC IO, 3arpsi3HEHHE BO3JyXa M BOAOEMOB), CHOCOOBI €ro
IPEOTBPALLCHUS.

OO6mas xapakrepuctuka 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHHs. A30T, pacnpocTpaHEHUE B MpHpojae, (GU3UYECKUEe U
XUMHYecKue cBoiictBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pu3nyecKue 1 XMMHUECKHe
CBOICTBa, oJIydeHHe U mpuMeHeHne. Com aMMOHUS, X (QU3NYECKUEe U XUMUYECKHe CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbI aMMOHHA. A30THas KUCJIOTa, €€ IMOIydeHHE,
¢usnueckue M XUMHUYECKHE CBOWcTBa (0OIMe Kak TMpeNCcTaBUTENs Kiacca KHCIOT H
cneuuduueckue). lcrnonbp3oBaHre HUTPATOB M COJIEH aMMOHHS B KauyecTBE MMHEpabHBIX
ynoOpeHuil. XuMudeckoe 3arpsisHeHUE OKpY’Karolleil cpepl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/H, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJ0EMOB). Docdop, amroTpornHble MoAUPUKALNN
docopa, ¢pusnueckue n xumudeckue coiictBa. Oxcupn docdopa (V) u docdopnas kucnora,
¢usnyeckue M XUMHYECKHE CBOMCTBa, mnoiydeHue. Mcmosb3oBanue (ochaToB B KauecTBe
MUHEpaJIbHBIX Y00 PEHUH.

OOmias xapaktepuctuka 3i1eMeHToB |VA-rpynnbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. YTIepol, aJuIOTPOIHbIe MO (BUKALIMH, PACIPOCTPAaHEHHE B
npupozne, Gpu3ndeckue u XuMu4deckue cpoiictBa. Axcop6uus. Kpyropopor yriepoaa B mpupoge.
Oxcuapl yriaepona, ux Gu3NYecKue U XUMUYECKUE CBOMCTBA, AEHCTBUE HA KUBBIE OpraHU3MBL,
MOJIyYCHUE M MPUMEHEHHE. DKOJOTHYECKUe Mpo0IeMbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUIoTe3a IJ100aJbHOro MOTEMJIEHUS KIMMAaTa, MapHUKOBBIM AP (eKT. YroapHas KUCIOoTa U €€
conmu, uX (uznyeckue W XMMUYECKHE CBOWCTBA, MOJIyueHHEe W HpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-MOHBI. Mcmonmb3oBaHue  KapOOHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIJICHHOCTH M CEJIbCKOM X035 CTBE.

[TepBoHavanpHble TOHATHSI 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoja
(MeraH, 3TaH, OTWIEH, AalETHJIEH, JTaHOJ], IJIMLEPUH, YKcycHas Kuciorta). [Ipupoansie
UCTOYHUKHU YTJIEBOJOPOAOB (yroib, MPUPOJAHBIA ra3, He(Th), MPOAYKTHl HX NepepaboTKu
(O6eH3uH), UX pOJIb B OBITY ¥ IPOMBIIIUICHHOCTH. [TOHATHE 0 OMOJIOrMYECKU BaXKHBIX BEIIESCTBAX:
KHUpax, OenKax, YriaeBoAax — W HX pPOJM B JKU3HM 4YesloBeKa. MaTepuanbHOE EIMHCTBO
OpPraHWYEeCKUX U HEOPTraHUUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOWCTBA, MOIY4YeHHE M IPHUMEHEHUE.
Coenunenuss kpemHuss B mpupoxae. OOmme mnpeacraBieHuss o6 okcune kpemuus (1V) u



KpeMHHueBol KucioTe. CUITMKATHI, UX UCITOJIb30BAHUE B OBITY, B IPOMBIIIICHHOCTH. BakHew e
CTpPOUTENbHBIC MaTepuajbl: KEpaMHKa, CTEKJIO, IEeMEHT, OeToH, xXene300eToH. I[Ipobiemsl
0€30MacHOr0 UCMOIB30BAHUS CTPOUTEIHHBIX MATEPHAIOB B IIOBCETHEBHON JKU3HHU.

Xumuueckuul sKkcnepumenm:

H3y4YeHHEe 00pa3I[0OB HEOPraHMYECKHUX BEIICCTB, CBOMCTB COJISHOM KHCIIOTHI, IIPOBEICHUC
Ka4eCTBCHHBIX PEaKIMi Ha XJIOPHJ-WOHBI M HAOJIOJCHHUE MPU3HAKOB MX MPOTEKAHHUS, OIBITHI,
oTpaxaronme (QU3HUCCKUEe ¥ XHUMHUYCCKHE CBOMCTBA TaJlIOTCHOB M WX COCIUHEHUU (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE € OOpas3lamMH XJIOPUAOB (TajoreHHJIoB),
O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COCNUHEHHSIMHU (BO3MOXXKHO HCIIOIh30BAHUE
BHJICOMATEpPHAIIOB), HAOJIfOJICHWE Tpollecca OOyrIMBaHWS  caxapa TMoa  JAeHCTBHEM
KOHIICHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3Y4EHUE XUMHYECKUX CBOMCTB pa30aBiIeHHON CepHOMU
KHUCIIOTBI, MPOBEIECHNE KAaUeCTBEHHOM pEeakIuMu Ha CyJb(aT-uoH M HAONIOJEHUE MpH3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKHMMH CBOWCTBAMHU a30Ta, docdopa M MX COCTUHEHHIA
(BO3MOXKHO HCIIOJIb30BAHKUE BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX U (hOcHOPHBIX yA0OpEHUH,
MOJIy4eHHUE, COOMpaHHWe, paclio3HaBaHUE W H3Y4YEHHUE CBONCTB aMMHakKa, IPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha HWOH aMMOHHMS H ¢ochaT-HOH W H3y4YEHUE TPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJEWCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO
WCIOJIb30BAaHUE BHICOMATEPHAIOB), M3YyUYCHHE MOJENEH KpPUCTAIIIMYECKUX PEIIETOK aiMasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C MPOLECCOM aJIcopOIMu pPacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOrasa, MOJIyueHUE, COOMpaHHUe, Paclio3HaBaHHUE
U U3YYCHHE CBOKMCTB YTIJIEKHCIIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX pEaKIuii Ha KapOOHAT W
CWIMKAaT-MOHbl M H3Yy4YCHUE TMPU3HAKOB MX IMPOTEKaHUSA, O3HAKOMJIEHHUE C MPOAYKIHUEH
CUJIMKATHOW TPOMBIIUIEHHOCTH, PEUICHUE 3KCIEPUMEHTAJIbHBIX 3a7ad Mo TeMme «Baxueimme
HEMETAJIIBI U UX COCTUHCHHUS.

MeTaibsl ¥ uX COCOUHCHUS

OOmiass XapakTepucThKa XUMHYECKMX JJIEMEHTOB — META/UIOB Ha OCHOBAaHUU UX
nonoxenus B [lepuoguueckoi cuctemMe xuMuieckux 3jemenToB J[. 1. MeHieneeBa u cTpoeHUs
atromoB. CTpoeHrne MeTajuioB. MeTauiMdeckas CBs3b W METaJUIMuecKas KpHCTaJuTMdecKas
pemérka. DJIEKTPOXUMHUYECKUN psi HanpsskeHuHM MeTaioB. Dusnueckue M XUMHYECKHE
cBoiicTBa MeTayioB. O0mme crocoObl moaydeHus mMeTauioB. [[oHATHE O KOpPO3WHM METaJlIoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uH. CIjiaBsl (CTanb, YyryH, JIOPATIOMUHHN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounble MeTaIbl: MOOkKEHHE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /[I.
N. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKAEHUE B mpupone. Pu3nyeckne U XUMHYECKHUE
CBOMCTBA (Ha MpuMepe HATpus U Kajwus). OKCHIBI U THUIPOKCHIBI HATpUs U Kanus. [I[pumeHeHne
IIEJIOYHBIX METAJIJIOB M UX COCJIMHECHUIM.

[[lenouHo3emMenbHBIE METAJUIBI MarHuid W Kalbluid: mosiokeHue B Ilepuogmueckoit
cucreMe xumuueckux sneMmeHToB /. M. MenzaeneeBa, CTpOEHHE MX aTOMOB, HaXOXJECHHUE B
npupone. PuU3N4ecKre U XMMUYECKUE CBOMCTBA MAarHus M Kajblus. BaxHeline coequHEeHUs
KaJblust (OKCUI, TUIPOKCHU, cOJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuonuueckoit cucreme Xxumudeckux snemeHtoB . U.
MenpeneeBa, CTpoeHHUE aTOMa, HaXOXAeHUE B npupoje. Pusnyeckue 1 XUMUUYECKHUE CBOWCTBA
ATFOMUHUS. AM(OTEpPHBIC CBOMCTBA OKCHA M THIPOKCH/IA AJTFOMUHHMS.

Kene3o: mnonoxenue B llepuoamueckoid cucreme xumMuueckux »diementoB /J[. .
MenneneeBa, CTpo€HUE aTOMa, HaXOXKJeHue B npuponae. Ousznueckue 1 XMMUYECKHE CBOWCTBA
xene3a. Oxcupapl, Tuapokcunsl u conm keneza (1) u xemesza (Ill), mx cocra, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckutl sIKcnepumenm:

O3HAaKOMJIGHHWE C O00pasllaMd METaJNIOB W CIJIAaBOB, WX (PHU3MYECKHMMH CBONCTBAMH,
M3y4YeHHE Pe3yJbTaTOB KOPPO3HH METaIOB (BO3MOXKHO HMCIIOJB30BAaHUE BHJICOMATEPHATIOB),
0COOEHHOCTEH B3aMMOICHCTBHUS OKCHJIa KAJIBIIUSI U HATPHUS C BOJIOW (BO3MOYKHO HMCITOJIB30BAHHE



BHJICOMATEPUAJIOB), HCCJIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, IpoOIlecca TOPEHHs Kele3a B
Kuciaopoge (BO3MOXKHO — HCIOJIB30BAHHME  BUICOMATEPUAJIOB), IPH3HAKOB  IPOTCKAHHS
Ka4ueCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KaJblHs, IIOMUHUS, IMHKA, *kene3a (1) u xenesa
(1), mequ (1), HabnrOIEHNE U OMKMCAHUE MPOLECCOB OKPAIMBAHMS TUIAMCHH HOHAMHU HATpPUS,
KaJIis ¥ KaJblKsl (BO3MOXKHO MCIOJIb30BaHUE BHCOMATEPUAIIOB), UCCIIENOBaHUE aM(DOTEepHBIX
CBOMCTB THJPOKCH/Ia ATFOMUHHUS ¥ THIPOKCHJIA IIUHKA, PEIICHNE dKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxkHelme MeTaIbl U UX COCIUHEHUS.

XUMHsI 1 OKpy>Karonas cpena

BemecTBa 1 Matepuaibl B MMOBCEIHEBHON XKH3HU YelIOBeKa. be3omacHoe UCIOJIb30BaHHE
BEIICCTB M XHUMHYECKHX peaknuii B ObiTy. [lepBas momomrs NpuU XUMHYECKHUX OXOrax Hu
OTpaBJICHUSX.

XuMHU4eCcKoe 3arps3HeHHE OKpYKaIolel cpenbl (peaenbHas JOmyCcTuMas KOHIICHTPAITHS
BemecTs, ganee — [1JIK). Poib XxumMuu B pereHn# 3K0JI0rMuecKuX mpooieM.

Xumuyeckutl SKCnepumenm:

M3y4deHHe 00pa3IloB MaTepHaIoB (CTEKJIO, CIUIAaBbl METAJUIOB, TOJIMMEPHBIC MATEPHUAIIBI).

Meosicnpeomemuvle cesazu

Peanmzanusi MeXXIpeqMETHBIX CBSI3€H MPH W3YYCHUH XHUMHH B 9 KIIaCcCe OCYIIECTBIISCTCS
gyepe3 HCIONh30BAHME KaK OOIIUX ECTECTBEHHO-HAYYHBIX IMOHSATHA, TAaK W TOHSATHI,
SIBIITFOTIUXCS. CHCTEMHBIMU JIUTST OTJEIBHBIX TPEIMETOB €CTECTBEHHO--HAYTHOTO ITHKJIA.

OO0mme ecTecTBEHHO-HAay4YHbIC ITOHATHSA: HAy4YHBIH (AKT, THIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHHTe3,  KjaccM(uKalus,  MEpUOJUYHOCTh,  HAONIOJCHUE,  DKCIIEPHMEHT,
MOJICIIMpOBaHUE, K3MEPEHHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOJIOT s, MaTEPUaJIbI.

®dwusuka: wmartepus, aToM, DOJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHWJ, HW30TOIIBI,
PaJIMOAKTHBHOCTh, MOJICKYJIA, OSJICKTPHYCCKUW  3apsijl, IPOBOJHUKH, IOJYIPOBOIHHKH,
JTUDJICKTPUKH, (DOTORIIEMEHT, BEHIECTBO, TEJO0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEImEéTKa, CIUIaBbl, (U3UYECKHE BEIMYUHBI,
€IMHUITBI U3MEPECHHUSI, KOCMHUYECKOE IMPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COJHIIE.

buonorus: ¢dotocuHTe3, ABIXaHWe, OMocdepa, IKOCHUCTEMa, MHUHEpAIbHBIE YIOOpeHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIbHBIC BEIICCTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOITaeMbIe, TOTIIMBO, BOJTHBIC PECYPCHI.

I[Inanupyembie pe3yJbTaThl 0CBOEHHS YUeOHOT0 MpeaMeTa
JIMYHOCTHBIE Pe3yJIbTAThl

JIndHOCTHBIE pE3yJNbTaThl OCBOEHHUS IPOrpaMMBI OCHOBHOI'O 00mIero o0pa3oBaHUS
JIOCTUTAIOTCS B X0/I€ OOYYCHHsI XUMHUHU B €IMHCTBE YYeOHON U BOCITUTATEIbHON JIEITEIILHOCTH B
COOTBETCTBHM C  TPAAUIMOHHBIMH  POCCHHUCKUMH  COIIMOKYJBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMU I[€HHOCTSIMHU, MPUHATHIMA B OOIIECTBE MpaBUJIAMU M HOPMaMHU MOBEACHHS H
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIM3AINHN 00yJarOIIMXCS.

JlnaHOCTHBIE pPE3yNbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M PACIIMPEHHE OINbITa ACSITCIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOro BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJenuio, TTOHMMaHUsl 3HAYCHHUS XMUMHYECKOW HAyKH B JKM3HU COBPEMEHHOrO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEpHON MH(MOpMAIHMEH O MEePEeNOBhIX MTOCTHKEHUSX M OTKPBITHIX
MHPOBOI U OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoOWCTBE
MHpa ¥ OOIIIECTBa;

2) rpa’kJJaHCKOI'0 BOCIIUTAHHUSL:

MPEJICTABJIICHUS] O COIHMAJIBHBIX HOPMax M IPaBWIaX MEKJIMYHOCTHBIX OTHOIIECHUH B
KOJIJIEKTHBE, KOMMYHUKATHBHOU KOMITETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,



y4eOHO-MCCIIeIOBATENILCKOM, TBOPYECKOW M JPYrMX BHIAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AESITEIbHOCTU MIPU BBIIOJHEHUU YUeOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJIHEHUH XUMHUYECKUX OJKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHUIO W B3aUMOIIOMOIIM B TMPOIECCe ITOW Y4eOHOW NeATeTbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE MOBEJCHME W IOCTYNKU CBOMX TOBAapUIIEH C MO3ULMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIECTBHI MMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TO3HAHUS:

MHPOBO33PEHYECKNE  TIPEACTAaBICHUS O  BEIIECTBE M  XUMHYECKOH  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd W COCTaBISIOIIME OCHOBY JJIS
MOHUMAHUS  CYIIHOCTH HAyYHOW KapTUHBI MHpa, TPEICTABICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C MPUPOJHON Cpenoi, o poiu
XUMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANpABIEHHbIE HAa MOJYYCHHE HOBBIX 3HAHMW MO XUMUHU,
HEOOXOoAMMBbIE Ui OOBSICHEHHS HaOIIOdaeMbIX MPOIECCOB M SBIEHHH, MO3HaBaTEIbHOM,
UHGOPMAIIMOHHONW M YUTATEIbCKON KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAaMOCTOSITENBHON PabOThI
C y4eOHBIMH TE€KCTaMU, CIIPABOYHOM JINTEPATYpOii;

MHTEpeC K OOYyUYEHHIO M TO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHON M MCCIEAOBATEIbCKON AEITEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHSI O0yUEHHUS B IalibHEHIIIEM;

4) hhopMupOBaHUS KYJIbTYPBI 30POBBSI:

OCO3HAHME IIEHHOCTU JKWU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUH U HENPHITHE BPETHBIX
NpUBBIYEK (YHNOTpPEOJIEHHs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOIOIEHUS
nmpaBuil 0€30MaCHOCTH TpPH OOpalleHuH C XMMHYECKHMMH BEIIeCTBAMU B OBITY U peajibHOU
KU3HH;

5) TpyA0OBOTO BOCIIMTAHMUSL:

MHTEpeC K MPAKTUYECKOMY M3y4eHHI0 podeccuii U Tpyaa pa3auyHOro poja, yBaXKeHHe K
TpyAy M pe3yjbTaTaM TpPYyIOBOH JEATEIbHOCTH, B TOM YMCI€ Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHUW 10 XWUMHU, OCO3HAHHBIM BHIOOD WHIWBHUAYaJbHOW TPACKTOPHUH
MPOJIOJDKEHUsT O0pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycCrmemHon npodecCHoHaIbHOW NESITEIBHOCTH U
pa3BUTHUSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCSA B TPO(EeCCHOHABLHOM cpene;

6) SKOJIOTHYECKOT' 0 BOCITUTAHHMS:

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HH HA 3eMmiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHUE IEHHOCTHU 3J0pPOBOro M 0Oe30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3UYECKOMY M IICHUXHYECKOMY 3I0pPOBBIO,
OCO3HAHUE I[EHHOCTU COOIIOEHHS MPaBHII 0€30MaCHOr0 MOBEAEHUS MpHU paboTe C BEIIeCTBAMU,
a TAKXKE B CUTYAIHUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSATh 3HAHMS, MOJIydaeMble MPU M3YYCHHH XUMHUH, OIS PElIeHUs
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPENOM, I MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATHHOr0 XapaKTepa IKOJIOTHYECKUX MPOOJIeM H IMyTed MX perieHus
MOCPECTBOM METOAOB XMMHUHU, FKOJOTMUECKOI'0 MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATILHOUN MTPaKTHKE.

MeranpeamMeTHbie pe3yJabTaThl

B cocraBe MeranmpeaMEeTHBIX pPe3yJIbTaTOB BBIACISIOT 3HAUYUMBIC IS (POPMHPOBAHHS
MHUPOBO33pEHHS OOIICHAYYHbIE MOHITHS (3aKOH, TEOpHs, MPUHIIUI, TUMOTE3a, (DAaKT, CHCTeMa,
MpoLIeCcC, IKCIEPUMEHT U APYroe.), KOTOPbIEe UCMOJb3YIOTCS B €CTECTBEHHO-HAYUHbBIX YUEOHBIX
MpeIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUU U3 ATUX NMPeAMETOB (POPMUPOBATH MPEACTABICHHUE O
1IEJIOCTHON HAyYHOW KapTUHE MHpa, U YHUBEpCaJbHBbIC y4eOHBIC JCUCTBUS (TIO3HABATEIbHEIE,



KOMMYHUKATUBHBIE, PETYJSTHBHBIC), KOTOpble obOecreyuBaoT (HOpMHpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIIECTBIICHUIO y4E€OHOH 1eATeIbHOCTH.

[To3naBaTenbHbIE YHUBEPCAIBHBIC YIEOHBIE J1EH CTBHS

bazoBble noruueckue qenCTBuUs:

YMEHHSI HCIOJb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHUS TMpPU OCBOCHHHM 3HAHUIL:
pacKpbIBaTh CMBICT XHMHUYECKUX TIOHSITUN (BBLACNATh HMX XapakTepHble MPHU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C IPYTHMH MOHSATHSIMH), UCIOIB30BATh TMOHSATHUS AT O0OBSICHEHUS
OTIENbHBIX ()AaKTOB W SBJIICHHWM, BBHIOMPATh OCHOBAaHHMS WM KPUTEPUU I Kiaccuuxamuu
XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH, yCTaHABIUBATh MPUYNHHO -CJIEACTBEHHBIE CBSI3U
MEXIy 00bEKTaMU U3y4YEHUS, CTPOUTH JIOTUIECKUE PACCYKICeHUS (MHIyKTUBHBIC, € TyKTUBHBIE,
10 aHAJIOTHH ), JeJIaTh BHIBOABI U 3aKIHOYCHUS;

yMEHUE MPUMEHSTh B IpOIlecCe MO3HAHUS MOHATHS (IIPEIMETHBIE U METalpeaMEeTHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, MCIOJb3yEeMble B XHMHH, MPEOOPa30OBBIBATH LIMPOKO
IpUMEHSIEMbIe B XUMUU MOJIENIbHBIE MPEICTABICHUS — XUMHYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XuMHu4yeckas ¢opMmyiJa U YpaBHEHHE XHMHUYECKOW peakuuu — TMpH peleHuH ydeOHO-
NO3HABaTEeNbHBIX 3a7a4, C Yy4E€TOM OTUX MOJENbHBIX [MpENCTAaBIEHUI BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE MPU3HAKK H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEUIECTB U
XUMHUYECKUX PEAKIMH, BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJIC/ICTBEHHBIC CBSI3U U
MIPOTUBOPEYUHS B U3Y4aEMBIX IIPOIIECCAX U SBICHUSX.

ba3oBble nccnenoBaTenbCcKue e CTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPyMEHTa IMO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI sl (OPMHPOBAHHUsS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI,

MPUOOPETEHUE OMbITAa IO IJIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHUIO YYEHUUYECKHX
9KCIEPUMEHTOB, YMEHHUE HA0JII0/1aTh 32 XOJIOM Ipolecca, CAaMOCTOATEIbHO IPOrHO3UPOBATh €0
pe3ynbTaT, (OpMyIUpoBaTh OOOOIIEHHS M BBIBOABI MO PE3ylbTaTaM MPOBENEHHOTO OIMBITA,
HCCIIEIOBAHMS, COCTABIIATH OTYET O MIPOJICIAaHHON padoTe.

PaGora c nuadopmanmeii:

yMEHHUE BBIONPATh, AHAIM3UPOBATh U HHTEPIPETHPOBATH HHPOPMAITUIO Pa3JIMYHBIX BUIOB
u QopM mpeAcTaBIEHUS, TMOTYYaeMYI0 M3 pa3HBIX HCTOYHHKOB, KPUTHYECKHU OIICHHBATH
MPOTUBOPEUYHMBYIO U HETOCTOBEPHYIO HH(OPMAITHIO;

CaMOCTOSITENIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (OpMy IIpelncTaBiI€HHUs HHPOpPMALUM U
WJUTIOCTPUPOBATH pelIaeMble 3aa4l HECIOKHBIMU CXEeMaMH, TUarpaMMaMu, IpyruMu opMaMu
rpauky U ©X KOMOMHALMSIMY;

YMEHHE MCIOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOW M MCCIIeNOBaTEIbCKOM
NesITeNbHOCTH NH(OPMAIIHIO O BIMSHUH MPOMBIIIIEHHOCTH, CEJIbCKOT'0 X035ICTBa M TpaHCIOpTa
Ha COCTOSIHUE OKPY>KaIoIlel MPUPOTHON CPEIIbI.

KoMMyHuKaTHUBHBIE YHUBEpCATbHBIC YUCOHBIC JCHCTBUS:

yMEHUsl 3aJaBaTh BONpPOCHl (B Xoie auamora W (WiM) AUCKYCCHHM) IO CYIIECTBY
o0cyxnaemMoil TeMbl, (GOPMYJIUPOBAaTh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEe/IJIOKEHHOH 3a7a4u;

YMEHHUsI IPEICTABISATh MOMydEeHHbIE PE3yIbTaThl TO3HABATEILHOM NEATETbHOCTH B YCTHBIX
Y TUCbMEHHBIX TEKCTaX;

PerynaruBHabie yHUBEpCaIbHBIC YUCOHbBIE ICHCTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEIEATh eI AeATeIbHOCTH, MNIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJUPOBATh U TPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOI JEATEIHLHOCTh, BBHIOMPATH
HaunOonee dQQeKTUBHBIE CMOCOOBI  pemieHuss Y4eOHbIX W IO3HABATENbHBIX  3ajad,
CaMOCTOATENILHO COCTaBIIATh WJIM KOPPEKTUPOBATH MPEMJIOKEHHBIM aNrOpUTM JEUCTBUHM mpu
BBIMIOJIHEHUM 33JlaHUM ¢ Y4ETOM TMOJy4YeHUsT HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYyYEHHOI'0 pe3ysibTaTa 3asBJICHHON LeH,
yYMEHHE UCTOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, Ipe/laraeMble B yCIOBUU 3aJaHHM.



IIpenmeTHbIE pe3ybTaThI

B cocrase MNPpEAMETHBIX PE3YJIbTAaTOB I10 OCBOCHUIO 00513aTEIBHOr0 COACPpKaHUA,

YCTaHOBJIGHHOTO pabodYeil MmporpaMMoM, BBIIEISIOT: OCBOCHHBIE OOYYAIOIIMMHCS Hay4YHBIC
3HAHUSA, YMEGHUS U CIIOCOOBI JACHCTBUH, crielupUYecKHe I MPEIMETHOH 00JacTu « XUMHSD»,
BHJIBI JICATCIBHOCTH 110 MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPHPETAIUH, MPeoOpa30BaHHUIO H
MIPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K xoH1y oOyudeHus B 8 kJiacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM ypOBHE OTPAXKaKOT

c(OpMHUPOBAHHOCTh y 00YJAIOIIUXCS YMEHUMN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYJA, XUMHUYECKUU
3JIEMEHT, IPOCTOE BEILIECTBO, CI0XKHOE BELIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHASA),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAasi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJIIPHAs Macca, MaccoBas JO0JIsI XUMHUYECKOrO 3JJIEMEHTa B COCIUHEHMHH,
MOJISIpPHBI  00BEM, OKCHI, KHUCIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPUIATEIHHOCTS,
CTENEHb OKHCJICHMS, XUMHYECKas peaknus, KIacCHPHUKALUSg pPEeaKIHUil: peakuuu
COCAMHEHMSI, PEAKIMN PaA3JIOKEHUs, PEaKLUU 3aMELIeHMs], peakluu oOMeHa, 3K30- U
SHAOTEPMUYECKHE PEAKIMM, TENjaoBOH 3(Q(deKT peakuuu, SApO aTOMa, SJIEKTPOHHBIN
CIIOM aTroma, aTOMHas oOpOWTalb, paAuyC aToOMa, XUMHUYECKas CBS3b, MOJSIpHAS U
HENoJIsIpHasl KOBAJICHTHAs CBsI3b, HIOHHAS CBS3b, MOH, KATUOH, aHUOH, PAaCTBOp, MaccoBas
J10J151 BelllecTBa (IPOLIEHTHAsI KOHI[EHTPallKsl) B paCTBOPE;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHI W NOPUMEHATH 3TH
MOHATHUS TIPU ONKMCAHUM BEIIECTB U UX MPEBPAILICHU;

UCMOJIb30BaTh XHMHUYECKYH) CHMBOJMKY JUIS COCTaBJIE€HUS (OpMYN BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUM;

OIpenesTh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSX, CTElEHb
OKHCIIEHUSI JJIEMEHTOB B OHMHApHBIX COEIUHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OnpenenéHHOMYy KJaccy COeOuHeHWd mo (opMmyiaaM, BHA XUMHYECKOH CBS3U
(KoBaJeHTHAsI M MIOHHAsI) B HEOPTAaHMYECKUX COCIUHEHUSX;

packpeiBaTh cMmbicn Ilepmoamueckoro 3akoHa [[. M. MeHneneeBa: eMOHCTPUPOBATH
NOHMMaHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHUX DJIEMEHTOB OT HX
nonoxxeHuss B [lepmoanueckoil cucrteMe, 3aKOHOB COXpPAaHEHHUsS MAacCChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOraapo;

ONKCHIBATh M XapakTepus3oBaTh TabiauuHyio Qopmy Ilepuonnyeckoil cuUCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh IOHATHUS «rJjlaBHas mnoArpynmna (A-rpynmna)» u
«mobounast moxarpynna (b-rpynma)», wmaneie u  Oonbliue TMEPUOMABI, COOTHOCUTH
o0o03HaueHus, KOTopsle uMeroTcs B Tabmune «lleprmomuueckas cucreMa XMMHYECKHX
anemenToB [[. . MenneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XMMHMYECKUX DJJIEMEHTOB (cocTaB M 3apsj sapa, o0Ilee YHMCIO JJIEKTPOHOB U
pacrpeziesieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHYECKHE SJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (MO YHMCIY M COCTaBY YYAacTBYIOLIMX B PEAKUUU BELIECTB, MO TEMJIOBOMY
addexry);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3JIUYHBIX
KJIACCOB,  NOATBEpXKAAash  ONHCAHWUE  INPUMEPAMU  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLU;

IIPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kaye€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH NIPOTEKAHMUsI XUMHUUYECKUX ITPEBPAIICHHUI B PA3JIMYHBIX YCIOBUIX;
BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJI0 XUMHUYECKOr0 3JIEMEHTa 1Mo (opMyJie COCAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, NPOBOJNUThH PACUETHI IO YPAaBHEHNUIO XUMHUECKOW peaklny;



— IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 W CHHTE3,
CpaBHEHUE, 0000IIeHHE, CHCTEMATU3alNI0, KJIACCU(UKALUIO, BBISBICHWE HPUUYUHHO-
-CIEACTBEHHBIX CBSI3€H — JJI M3YyUYEHHUS CBOMCTB BELIECTB M XUMHUUYECKUX PEAKIUH,
€CTECTBEHHO-HAyYHbIE METOAbI IO3HAHUs — HAOJIOIeHHE, U3MEPEHUE, MOJCIPOBaHHE,
SKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN );

— cheaoBaTh IpaBWaM  TOJb30BAaHHUS XMMHUYECKOW TMOCYJOM M J1aOOpaTOpHBIM
o0opynoBaHUEM, a TaKKe IpaBWiaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSAMH IO BBIMOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHUX OMBITOB IO MOJTYYECHHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KHUCJIOPOAA), IPUTOTOBJIECHUIO
PacTBOPOB C OIPENEIEHHON MACCOBOM J0JIEH PACTBOPEHHOIO BEIECTBA, INIAHUPOBATD U
IPOBOJUTh XMUMHMYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JakMyc, (heHosipTaaent, METHIOPaHX U Jpyrue).

K konmy oOydenus B 9 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM yPOBHE OTpPa)KaroT

c(OpMHUPOBAHHOCTb y 00YJaIOIIUXCS YMEHUMN:

— PacKpbIBaTb CMBICII OCHOBHBIX XMMHYECKUX IOHATUH: XUMUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHMCIICHHS, XMMHUYECKas PEaKLMs, XUMHUYECKas
CBSI3b, TEIUIOBOH 3(P(eKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKass JMCCOLMALUs, pPEaKIMM MOHHOro OOMeEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peakluH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEaKLHH, OKHUCJIUTENIb,  BOCCTAaHOBUTEID,
OKHCJIEHHE M BOCCTAHOBJIEHHME, aJJIOTPONHs, aM(OTEPHOCTb, XHMHYECKas CBS3b
(xoBaJleHTHAsl, MOHHAs, MeETa/UIM4ecKas), KpUCTaJUIM4yecKas peleérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XUMHYECKOM pPEaKIUHM, MPENeIbHO JOIyCTUMAs
konueHTpanusa [1JIK BemiecTna;

— WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHSATHH W NPUMEHATH 3TU
HOHATUS IIPU ONMCAHUU BELIECTB U UX NPEBPAILECHUN;

— HCNOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJII COCTaBieHHS (OpMysn BEIIECTB H
YPaBHEHUM XUMUYECKUX PEAKLINM;

— ONpenensaTh BaJCHTHOCTb U CTCNEHb OKHUCIECHHUS XUMHUYECKHX DJJIEMEHTOB B
COCIUHEHUSIX PA3JIMYHOIO COCTaBa, IPHUHAMIEKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIacCy COEAMHEHMH MO (QopmyiaMm, BHUJ XMMHUYECKOH CBA3M (KOBaJIEHTHAasi, MOHHafi,
METAJIJIMYECKas)) B HEOPraHMYECKUX COCIMHEHUSX, 3aps] HOHAa IO XUMHUYECKOU
dbopmyne, xapakTep cpeibl B BOAHBIX PAacCTBOpaX HEOPraHWYECKUX COEIMHEHWH, THUII
KPUCTAJUINYECKOU PEIIETKH KOHKPETHOIO BELIECTBA;

— packpsiBaTh cMbich llepuonuueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: ONUCHIBATh U XapaKTepu3oBaTh TabauuHyro (opmy Ilepumonmueckoit
CHUCTEMbl XMMMUYECKHMX D3JEMEHTOB: pa3jindyaTh MOHATUS «rJaBHas noAarpynma (A-
rpynna)» U «mobounas noarpynmna (b-rpynma)», mamsle uw GoJbllue MEpUOIBI,
COOTHOCUTh 0003HAYEHUs, KOTOpble MMEITCI B IEPUOAMYECKON Tabmuue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa Aapa, olliee YUCIIo IEKTPOHOB U PACIpPEleIeHUE UX MO IEKTPOHHBIM CIIOSM),
OOBSICHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUH B Ipejeax MaJbIX IEPUOI0B U I'IaBHBIX MOATPYII C Y4ETOM CTPOEHUS UX
aTOMOB;

— KJIaccu@UUUpPOBATh XMMHUYECKHE 3JIEMEHThI, HEOPraHWYeCKHe BEIECTBa, XMMHUECKUE
peakiuu (0 YUCIY M COCTaBy y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIJIOBOMY
3¢ deKTy, Mo U3MEHEHUIO CTeTeHEeNH OKMCIEHUS! XUMUYECKUX 3JIEMEHTOB);



XapakTepu3oBaTh (omucelBaTh) oOIIME U cleuuduyecKkue XUMHUYECKHE CBOICTBa
MIPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMHYECKUX PEAKLINI;

COCTaBJIATh YPABHEHHS AJIEKTPOIUTUYECKON AUCCOLMALIMU KUCIIOT, IIEJIOYEH U COJIEH,
MIOJIHbIE U COKpAlllEHHbIE ypaBHEHMsI peaKlMil MOHHOrO OOMEHa, ypaBHEHUS peaKIHii,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKAY BeELIEeCTBAMHU
pa3IMYHBIX KJIACCOB;

pPAacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHM I1OCPEACTBOM
COCTAaBJICHHSI HJIEKTPOHHOT'0 OajlaHca 3TUX PEAKIINA;

IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOKHOCTHU
NPOTEKaHUSI XUMUYECKUX MPEBPAIIEHHUI B Pa3JIMUHbIX yCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJI0 XUMUYECKOT0 3JIEMEHTa Mo (OPMYJIe COEIUHEHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOAUTH PacUEThI 10 YPABHEHUIO XUMUYECKOH peaklny;

coO/oaTh MpaBUia IOJIb30BAHHUS XMMHUYECKOW TOCYAOH U J1abopaTOpHBIM
o0opynoBaHUEM, a TaKKE IpaBUiIa OOpallleHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKUHUSAMH IO BBIITOJHEHHIO JJA0OpAaTOPHBIX XUMUYECKUX OIBITOB IO MOIYYEHUIO U
cOOMpaHNI0 ra3000pa3HbIX BEIECTB (aMMHaKa U YIIEKUCIIOro rasa);

IIPOBO/IUTH PEAKIIMH, MOATBEP)KIAIONINE KAaYECTBEHHbII COCTaB Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM HYTEM XJIOpHUI-, OpomMHa-, MoAuI-, KapOoHaT-, Qocdar-,
CUJIMKaT-, cyab(ar-, TUAPOKCUA-UOHBI, KATHOHbBI aMMOHHUS W HOHBI M3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;
IPUMEHATh OCHOBHBIE€ OINEpAllMM MBICIUTEILHON JeATEIbHOCTH — aHalIUW3 M CHHTE3,
CpaBHEHME, O0000IIEHHEe, CHCTEMAaTU3aIUI0, BBIBIECHHE NPUYUHHO-CIIEICTBEHHBIX
CBA3€M — NI HM3y4YEHHs CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIMi, €CTECTBEHHO-
HayyHble METOAbl MO3HAHUS — HaAOMIOJEHUE, U3MEpPEHHE, MOJICIMPOBAHMUE,
AKCIIEPUMEHT (pEaIbHBIN U MBICIICHHBIN).

TemaTn4yeckoe MJIAHUPOBAHHUE

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KonmnuectBo
No HaumenoBanue pa3nenoB u TeM 9acoB, DnexTpoHHbIE (HU(PPOBHIE)
/T | TPOrpamMMBbI OTBOAMMBIX 00pa3oBaTeIbHbIE PECYPCHI
Ha OCBOCHHE
TEMbI

Paznea 1. IlepBoHayaibHble XMMUYECKHE IOHSITHS

XuMusg — BakHas 00J1acThb

1.1 €CTECTBO3HAHUS U MPAKTUYECKON 4 Bubmorexa OK
' P https://m.edsoo.ru/7f41837c
ESITENIHbHOCTH Y€EIIOBEKA
bubmuoreka [IOK
1.2 BemectBa u xuMuyeckue peakiuu 13 https://m.eds00.ru/7f41837¢
Uroro no pazneny 17

Pa3nen 2. BakHeluue nNpeacTaBUTE 1M HEOPraHUYeCKMX BeleCTB

21 Boznyx. Kucnopon. [Tonsitue 00 4 bu6motexa [IOK
' OKCHJAX https://m.edso0.ru/7f41837c
2.2 Bopopon.IloHsiTHE 0 KUCIOTAaX U COMAX 6 bubmuoteka [IOK



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

https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [Tonsitre 00 4 bubmmoreka LIOK
OCHOBaHHSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 9 bubmuotexa [JOK
COC/TMH CHHI https://m.edsoo0.ru/7f41837c
Wroro no pazneny 23

Pasnea 3. Ilepuoaudeckuii 3akon u [lepuoanyeckasi cucreMa XuMH4eCKUX j1eMeHTOB [1.
H. MenneneeBa. CtpoeHue aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-
BOCCTAHOBUTECJIbHBIC PCAKIIMUA

Ilepnonmueckuii 3aK0H U
31 Ilepnoanueckas cucteMa XUMHUYECKHAX 5 but6mmoreka [JOK
' snementoB [I. 1. Mennene-eBa. https://m.edsoo0.ru/7f41837c
Ctpoenne aroma
39 Xumuueckas cBs3b. OKHCIMTEIBHO- 6 but6imoreka [JOK
' BOCCTAHOBUTEIIbHBIEC PEAKIIH https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
Hroro no pasneny 11 https://m.edS(I)lo.ru/7f41837c
PesepBHOE Bpems 0 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 51
ITPOT'PAMME
9 KNIACC
Komuuecto
No 1/ HaumenoBanue pa3nenos u Tem 4acos, DnexTpoHHbIE (IU(POBHIC)
B MporpaMMBbl OTBOJIMMBIX o0pa3oBaTeIbHbIE PECYPChI

Ha OCBOCHHEC
TCEMBbI

Pa3nen 1. BemecTBO 1 XMMHYECKHE PeaKIHHU

[ToBTOpEHUE 1 yriybieHne 3SHAaHU I

bubmioreka [IOK

11 OCHOBHBIX Pa3JIe/IoB Kypea 8 3 https://m.edsoo.ru/7f41a636
KJlacca
19 OcHOBHbBIE€ 3aKOHOMEPHOCTH 2 bubmuoreka [JOK
' XUMHYECKUX PEaKIuil https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTUYECKAS U CCOLIUAITHS. 6 bu6moreka [JOK
' XuUMUYECKHE PEaKIlii B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 11
Pasznesn 2. HemeTanibl M UX cOeAMHEHUS
2.1 ffﬁeﬁiﬁifffﬁﬁﬁfﬁi VIIA- 3 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['anoressr
2.2 ffiiifeﬁiﬁifffﬁéﬁ?ﬁi VIA- 5 bubmmorexa LIOK
' ) https://m.edsoo.ru/7f41a636
rpynnsl. Cepa 1 €€ COeTMHEeHUS
23 OO61as xapakTepuCcTHKa 6 bubmuorexa [JOK

XUMHUYECKUX DJIEMEHTOB VA-

https://m.edsoo.ru/7f41a636
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rpynmsl. A3zot, pochop u ux
COCJIMHEHHS

24

OO1as xapakTepucTHKa
XUMHUYECKUX 3JIeMeHTOB |V A- bu6moreka [JOK

Tpynmbl. YTIepoa U KPeMHUN U HX https://m.edsoo.ru/7f41a636
COCIMHEHHUS

Uroro no pazneny 21

Pa3zgea 3. Mera/liibl M HX cOeIMHEHUSA

. bu6moreka [JOK
3.1 Obume cBOHCTEA METAIIOB 2 https://m.edsoo.ru/7f41a636
39 Baxneiimme MeTamibl U UX 15 bu6moreka [JOK
' COENIMH CHHS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pa3znen 4. XuMus 1 OKpPY:KaKOIIasi cpeia
41 BemecTBa u MaTepuansl B KU3HU 2 bubmoreka [JOK
' YeJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 2
Pe3epBHOE Bpems 0 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 51

ITPOTPAMME

(DOpMI)I yue€Ta mporpaMmMbl BOCITUTAHU A

Peanu3anus BOCHMTATENBHOrO MOTEHLMANa y4eOHOro IpeaMera «XuMus» Ha

IPYIIIOBOM KOHCYJIbTALIMU IIPEAIIOIATAET CIEAYIOIIEE:

1.

Co3znaTh MOJOKUTEIBHBIA MUKPOKJIMMAT HA TPYIIIOBON KOHCYJIbTALIUN:

YCTaHOBUTH JIOBEPUTEIHHBIE OTHOMICHUS MEXKIY YUUTENIEM U 00y4aro IUMHCS;
OIIPENETNTh HOPMBI ITOBEJICHUS U MPaBUIa OOIIEHHS B KJIacce.

Co3naTh MOJOKUTEIBHBIA UMUK YUUTEIIS:

paboTaTh HaJ TPaMOTHON PEUbIo;

KOHTPOJIMPOBATH CBOHM 3MOIIHH.

[IpoBect 0TOOpP copepkaHus MaTepraia K TPYyIHIOBOH KOHCYIbTAlUU:

OIpENEINTh BOCIUTATENbHYIO LIEHHOCTh MaTepuaa rpyninoBoi KOHCYIbTAllUY;
BKIIIOYUTh HHGOPMAIUIO U3 aKTyallbHOM MOBECTKH (Hay4HOE OTKpBITHE, N300peTeHue,
Bpyuenue HobOeneBckoii mpemuu u T. 1.);

WCHOJB30BaTh (akThl M3 IKU3HM M3BECTHBIX JIIOJIEH, HCTOPUYECKHUX JeATelel, Y4YEHBIX
(mampumep: JI.W. MeHneneeB — oTKppITHE TIEproaANYecKoro 3akoHa, M.B. JIoMoHOCOB — yueHBIN
— BHIUMKJIONEHCT);

JIEMOHCTPUPOBATH MPUMEPHI OTBETCTBEHHOT O M TPAXIAHCKOTO IMOBEICHUsS Yepe3 moa0op
TEKCTOB ISl UTCHUS, 3a/1a4 JJIs1 PEIIeHUs MPOOIEMHBIX CUTYaIIHii;

CO3/aTh YCJIOBHS JJIs IPUMEHEHHUsI IPEAMETHBIX 3HAHUHN Ha MPaKTUKE.

Opranu3oBaTh CIEIYIOLIYIO ACITEIbHOCTb HA TPYNIIOBON KOHCYJIbTAIIUH:

MPUMEHEHNE WHTEPAKTUBHBIX (POopM pabOTHI ¢ ydalIUMHCS: WHTEJUIEKTYallbHbIE UTPHI,
JTUCKYCCUH, BUPTYaIIbHBIE SKCKYPCHH, MPAKTHYCCKUE U JTa0OpaTOpHBIE paOOTHI | T.I.
opranuzanusi padboThl (110 BO3MOXKHOCTH) B IIape UJIK TPyMIE;

MPUMEHEHHUE 3JIEMEHTOB COTPYIHUYECTBA M ITOMOIITH MEXTY 00yJaromUMUCS;
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— HCHOJIb30BAHUE MPOECKTHON U UCCIIEIOBATENbCKON ESATEIbHOCTH;
— MHCHOJIb30BAHUE MYJIBTUMEIUWHBIX MpPE3EHTaAlMl, HAay4YHO-IIOMYJSPHBIX Iepenad,
(UIBMOB, BUICONCKINHI U AP.



