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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBjieHa HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHON HpPOTrpaMMbl OCHOBHOTO OOIIETro
oOpazoBanus, npeacraBieHHbIXx B @I'OC OO0, a takxe Ha OCHOBE (eaepanbHON pabodeil mporpaMMel
BOCIIUTAHUS U C YUETOM KOHIICTILIMHU MpenofaBaHus y4eOHOro mpeameTra «XuMus» B 00pa3oBaTeNlbHbIX
opranuzanusix Poccuiickoit @enepanum.

[TporpammMa mo XuMuH €T MPEACTaBICHUE O LENAX, OOUIel cTpaTeruu 00y4eHHs, BOCITUTAHUS
pa3BUTHs OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIrO MpeaMeTa, yCTaHABIMBAaeT 00s3aTelNbHOE MPEeIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT paclpesie]IeHUe ero Mo KijiaccaMm M CTPYKTYpHUpOBaHUE IO pasjeiaMm U
TeMaM MpOrpamMMbl IO XHMHH, OIpEAeNsieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKU
COJIep’KaHusl, PEeKOMEHAYEMYIO MOCIEeI0BAaTEIIbHOCTh M3YyYEHHUS] XUMHUHU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO IMpOLecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaromiuxcs,
orpeneNnseT BO3MOXXHOCTH MpeAMeTa /sl pean3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOIl MPOrpaMMbl Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHHs, a TakkKe TpeOOBaHUU K
pe3ynbTaTaM OOy4YeHHUs XMMHM Ha ypOBHE IIeJiel M3yueHHus MpeaMeTa M OCHOBHBIX BHUAOB yueOHO-
MI03HABATEIBHOM JIESITEIbHOCTH 00YUYaIOMIErocs II0 OCBOCHUIO YU4EOHOTO COIEPIKAHMS.

3HaHME XUMHHM CIYKUT OCHOBOH 11 (OpMUPOBAHHUS MMPOBO33PEHUSI OO0YYaroIIEerocs, €ro
NPEJCTaBICHU O MaTepHalbHOM €JMHCTBE MHpPA, BAXHYIO pOJIb HUrparoT (opMUpyeMble XHUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUH U 00 3BOJIOIUYU BEIIECTB B IPUPOJE, O MYTAX PEIICHUS
NI00ABHBIX TPOOJIEM YCTOHYHBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPTEeTHUCCKOH, MMHUIEBON H
IKOJIOTMYECKOM 0e30n1acHOCTH, MPOOJIEM 3paBOOXPAHEHUS.

N3yuenune xumunu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEW /il caMOpa3BUTUSL U (OPMUPOBAHUSA KYIbTYPHI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHATBFHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHKE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4YaromuXcsi, HABBIKOB
UX CaMOCTOSITENIbHON Y4eOHOUM IesITeNbHOCTH, KCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B IMOBCETHEBHOM KM3HH, TaK U B IPO(HECCHOHATLHOM e TENbHOCTH,

3HAKOMMT CO CIEeUM(UKON HAYyYHOI'O MBINUICHMS, 3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOTO B3IJIs/Ia Ha
€MHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMUPOBAHUU E€CTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yUaIOIUXCs;

crocoOcTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO--HAYUHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUE 00y4arOIINXCSl.

JlanHble HampaBJeHUS B OOYYEHHH XUMHHU 00ECTIeUUBAIOTCS CTICHM(PUKON COIEpKaHusl yueOHOTO
npeaMeTa, KOTOPBIA SBISETCS MeJarorniecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKH XUMUU Ha
OIpPEACIEHHOM dTane €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0O0IIEero oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOCHHE
00yJaronMMuUC CHUCTEMBbl TIEPBOHAUYAILHBIX TOHATHNW XHUMHUHU, OCHOB HEOPTaHMYECKOM XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTraHUYECKOU XUMUHU.

CtpyKTypa coJepkaHusi MPOrpaMMbl 10 XUMHUH CHOPMUPOBAHA HA OCHOBE CUCTEMHOTO TOIX0/a K
e€ uzyuenuro. CozeprkaHue CKJIaJbIBAETCSA U3 CUCTEMBI MOHATUI 0 XUMUYECKOM DJIEMEHTE U BEUIECTBE U
CHUCTEMBI TIOHATHUN 0 XUMHUECKOU peakiuu. O0€ 3T CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI 10 MPUHITUITY
MOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOSHUH aToMa U XUMUYECKOHN CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPaX.



Teopernueckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE AMITUPUYECKU MOTYUYEHHBIX U OCMBICIIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJJHOTO YPOBHS K APYroMY, BBIONHSSA QYHKIUN OOBICHEHUS
Y MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U IMOITy4eHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO0 XUMHH CHOCOOCTBYET (hOPMUPOBAHMIO MPEICTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAy4YHOM KApTHUHBI MUpPA B JIOTUKE €€ CUCTEMHON HPUPOAbI, IEHHOCTHOTO OTHOLICHUS K
HAay4YHOMY 3HAaHHUIO M METOJaM IO3HaHMs B Hayke. V3ydeHHe XMMHUU NPOUCXOAUT C IPUBIICYEHUEM
3HAaHUW U3 paHee M3Y4YEHHBIX Y4EOHBIX npeameroB: «Oxkpyxaromui Mup», «buonorus. 5—7 kiaccel» U
«®Dusuka. 7 Kiacey.

[Ipy u3yuyeHUU XUMHH OPOUCXOAUT (POPMUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOT0 E€CTECTBO3HAHMSI, MPAKTHUECKON [EATEIbHOCTH 4YelIOBEKa M KaK OJHOro U3
KOMITOHEHTOB MHPOBOM KyIbTYyphl. 3amadya y4eOHOro HpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI
XUMHUYECKHX 3HAHUH — BaXHEUIIUX (PAKTOB, IMOHSATHI, 3aKOHOB W TEOPETHYECKUX TIOJOKEHUH,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOrO XapakTepa, si3blKa HAayKd, B NMPUOOUICHHH K HAyYHBIM
METOJIaM IO3HaHUs MPU HU3YyYCHUH BEUIECTB U XUMHUYECKHX peakluuid, B (HOPMUPOBAHUM U Pa3BUTUU
MIO3HABATENBHBIX YMEHUH W WX NPUMEHEHHWH B Y4€OHO-ITO3HABATEIBHON M yueOHO-HCCIIE0BATENbCKOM
NeSITeTbHOCTH, OCBOCHHUHU TPAaBUII O€3011aCHOT0 OOpAIIEeHUs C BEIIECTBAMH B IMOBCETHEBHOMN JKU3HU.

[Tpu u3yyeHnHn XMMHH HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs BaXKHOE 3HAUYECHHE MPUOOpeH
TaKHe 1eJIH, KaK:

— (opMHpOBaHHE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEJIbHOMY IPHUHATHUIO DELIEHUI, CIHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HampaBlIGHHOCTh OOYy4YeHHs Ha CHCTeMaTHdyeckoe MpuoOIIeHHe o0ydaroumxes K
CaMOCTOSITENIFHOW ITO3HABATEIBHON JIEATEIIbHOCTH, HAYYHBIM METOJaM TIO3HaHUS, (OPMHPYIOUIIM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrieyeHHe  yCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHIO  OOYYAIOUIUMHUCS  OMbITa
pa3HOOOpa3HOW JEATENbHOCTH, T[O3HAHUS U CaMOMO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIN ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE /ISl Pa3JINYHBIX BUIOB AESITEIbHOCTH;

— (QopmupoBaHue o0mel (yHKIIMOHAIBHON U €CTECTBEHHO-HAYyYHOW IPaMOTHOCTH, B TOM 4YHCIIE
YMEHHH OOBSICHITH M OLIEHUBATH SBICHUS OKPY)KAIOIIETO0 MUPA, UCIOIB3Ys 3HAHUS U OIIBIT, ITOJyYEeHHBIE
IpU U3YYEHUU XUMUU, MPUMEHSTh UX TpPU pPEHICHHH TpoOJieM B MOBCEAHEBHON >KM3HU M TPYAOBOM
NeSITEIIbHOCTH;

— (¢dopmupoBaHue y 00yYaromMXCs TIyYMaHUCTHYECKMX OTHOLICHWM, IMOHUMaHHs I[€HHOCTH
XUMHUYECKHUX 3HAHHWH IJi1 BBIPAOOTKU DKOJOTHYECKH I€JecO00pa3HOro MOBEACHUSA B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 37J0POBbS M OKPYKAIOUIEH IPUPOIHON CPEIBL;

— pa3BUTHE MOTHBALMU K OOY4YEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJII M CAaMOBOCHHMTAHMIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpOQUIS U
HANPaBIEHHOCTHU JalbHEHIIIETO0 00YIEeHHUS.

OOmiee YUCIO YAcOB, OTBENEHHBIX JUISI M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Heflento), B 9 kinacce — 68 gacos (2
yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpeamer xumuu. Posib XuMuM B JKM3HU 4YellOBeKa. XUMHUs B CHUCTeME Hayk. Tema u BemiecTsa.
®dusnueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeimiecTB. [loHATHe 0 MeTogax NO3HAHUS B
xumud. Yncreie BemecTBa U cMecu. CrocoObl pa3ienenus: cMeceii.

ATOMBI U MOJIEKYJIbl. XMUMHUYECKHE 3JI€eMEHThl. CUMBOJIBI XMMUYECKUX 3JeMEHTOB. [IpocTeie n
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi ¢Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOcHUTENbHAs MOJIEKYJsIpHas macca. MaccoBas
JI0JIs1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBs3p KOJIMYECTBa, MacChl M 4ucia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacuérel mo popmynam XUMHUYECKUX COCTUHEHUH.

®u3nyecKkue U XUMUYECKUE SIBICHUSA. XUMHMUYECKas peakuusi U €€ NpU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIecTB. XHUMHYecKHe ypaBHeHus. Kiaccudukanuss XUMHYECKUX peakuuid (CoenuHEHUs,
pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO ¢ XMMUYECKOH MOCYI01, IpaBUIaMu pabOTHI B JIAOOPATOPUH M TPpUEMAaMU O0paIeHHS
c 7nabopaTOopHBIM 00OpyIOBaHHMEM, HW3Y4Y€HHE W OINHUCAaHHE (PU3MUECKUX CBOWCTB 0Opas3IoB
HEOPraHMYECKUX BellecTB, HabOmojeHue ¢u3nueckux (TUIaBIeHUE BOCKA, TasHUE JIbJa, PAaCTUpaHHE
caxapa B CTYIIKe, KUIIEHHE U KOH/ICHCAIUs BOJbl) U XUMUYECKHX (TOPEHHE CBEYH, TPOKAIMBAHNE MEIHON
NPOBOJIOKH, B3aWMOJICHCTBHE MeJa C KHUCIOTOM) SIBICHWH, HAONIOIEHHE W ONUCAHWE IPU3HAKOB
IPOTEKaHUsI XUMUYECKUX PEaKLMi (pa3ioKeHue caxapa, B3auMOJCHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aMMOJIEICTBHE Kelie3a C paCTBOPOM COJIU
meau (1), uzydenue crnocoOoOB pasfeneHus cMeceil: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BbIIAPUBAHUE,
JUCTWIUISAMS, Xpomarorpadus, NpOBEIEHHE OYMCTKHA IOBAapEeHHOM coyid, HAONIOJAEHHE U ONHUCAHHE
pe3yabTaTOB MPOBEICHHUS OIBbITA, WIUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcCChl, CO3/IaHHE MOJEIIECH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucimopoa — anemMeHT U mpocToe BemiecTBo. Haxoxaenue
KHCJIOpOJia B MPUPOJE, PU3NUYECKUE U XUMUUYECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenne
kucinopoaa. CrocoObl MOMy4eHHUS KUCIOpojaa B JabopaTOpuM M MPOMBINUIEHHOCTH. KpyroBopoT
Kkuciopoja B mpupojie. O30H — aioTpornHas Moau(pUKaIKs KHCIOPO/a.

TemoBoit  3p¢deKkT XUMHUYECKOM peakluH, TEPMOXMMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMHUYECKHE peaklMU. TOIUIMBO: yrojib M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUJIEHHE MapHUKOBOIO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopon — asnemeHT M mpocroe BemiectBo. HaxokiaeHue Bojopoaa B mpupoze, (usnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLI0COObI oay4yeHus. KucioTsl u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE 1 HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpMMOCTH BewmiecTB B BoAe. MaccoBass H0Js BEIECTBA B pacTBOpe. XUMHYECKUE
cBorcTBa BoJbl. OcHOBaHuA. Poimp pacTBOpOB B IPHUPOAE M B JKHU3HU 4YesloBeKa. KpyroBopoT BOJbI B
IpUpoJe. 3arpsi3HEHUE MPUPOIHBIX BOJA. OXpaHa M OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus  Heopranmueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHAOB:
cojeoOpa3zymomue (OCHOBHbIE, KHCIOTHBIE, amM{QoOTepHble) U HecojeoOpasyromue. Homenkmarypa
OKCHJI0B. PU3NUYECKHEe U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCuaos.

OcHoBanus. Knaccudukanusi ocHoBaHMi: METOYN U HepacTBOpuUMble ocHoBaHMs. HomeHknaTypa
OCHOBaHUM. PU3HYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyyeHrne oCHOBaHUN.



Kucnotsl. Knaccugukanus kucnot. Homenknarypa kuciot. @usnueckiue 1 XMMUYECKHUE CBOICTBA
kucnot. Psg akruBHoctu metaiuioB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XuMUYeCKHe CBOMCTBa cotiel. [lonmydyenue comnen.

['eHeTnyeckas CBsI3b MEXAY KJacCaMU HEOPraHUUECKUX COCAMHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeJIeHHe COJEp>KaHusl KHUCIOpoAa B BO3AyXe, IOJy4yeHHE, COOupaHue,
pacro3HaBaHHE U U3y4YEHHE CBOICTB KHCIOpO/a, HAOIIOACHUE B3aUMOICHCTBHSI BELIECTB C KUCIOPOJOM
Y YCJOBHSI BOSHMKHOBEHHUS U IPEKpalleHUs] TopeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
ONMCAHHUE HX CBOMICTB, NOJYy4YEHHE, COOMpAHUE, PpACIIO3HABAHUE U H3YYEHHE CBOWCTB BOAOpPOAA
(ropenme), B3aumoxeicTBue Bojopoaa ¢ okcuaoM Meau  (II)  (Bo3sMoOkHO — mcCmoJib30BaHUE
BUJICOMAaTEpHUAJIOB), HAaOJI0IeHnEe 00PA3I0B BEIIECTB KOJIMUYECTBOM 1 MOJIb, UCCIIEIOBAaHUE OCOOEHHOCTEH
pacTBOPEHUSI BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, IMPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJIbI C METAJIIaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB), HCCIEIOBaHUE OOPa3lOB HEOPraHMYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOJCHIE M3MEHEHHUS OKPACKM MHAMKATOPOB B PACTBOpaxX KUCIOT U IIENOueH,
nu3ydeHue B3aummojerctBus okcuaa menu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJIaMU,
peakuuii HeHTpaau3anuu, MoJIy4YeHHe HEPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO METajlla JPyTUM
U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BakHelIue Ki1acchl HEOPraHUYECKUX
COEIMHEHUI.

Hepuoauveckuii 3axkoH u Ilepumoamyeckasi cucrema xumudeckux yiemento JI. H.
MenpnesneeBa. CrpoeHue arToMoB. XuMuuyeckass cBf3b. OKHCIMTEJbHO-BOCCTAHOBHUTE/IbHBIE
peakuumn

[lepBble MOMBITKH KiaccH(UKAIMM XUMHYECKUX dJeMeHTOB. [loHsATHE O Trpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAUIbl, TaJIOT€Hbl, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHJIBI U TUAPOKCH/IBL.

Ilepnonnueckuii 3akoH. llepuoguueckas cucrema xumuyeckux ’nnemeHtoB JI. M. Menneneesa.
KopoTtkonepuoanast u anmuuHonepuoaHas ¢hopmel [lepruonndeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Ilepnoasl u rpymnmbsl. @U3HMYECKUN CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB NMEPHOJA U
IPYIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3orombl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obosiouek atromoB mepBbix 20 xumuueckux snemeHToB llepmomnueckoit cucremsr [[. 1. Menneneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa MO €ro MnojoxeHuro B Ilepumonmueckon cucreme [ N.
Meneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paauyca aTOMOB XHWMHUYECKHX JJIEMEHTOB, METAIUIMYECKHX U
HEMETaJUIMYECKUX CBOMCTB MO IPpYIIaM U MEPUOIaM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanyeckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTHsA Hayku U npaktuku. [[. . MenzaeneeB — yd€HbIN U TpaXAaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHasi (MOJIIpHAs M HEMOJSIpHAsi) CBSA3b. DIIEKTPOOTPHUIIATEIHHOCTh
XUMUYECKUX AJIEeMEHTOB. lOHHas CBS3b.

Crenenb oxucneHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iporecchl OKuCiIeHHs U
BOCCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

u3ydeHHe oOpa3lloB BELIECTB METANIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THUIPOKCHIA LIMHKA C
pacTBOpaMH KHUCJIOT W IIENOYEH, MPOBEIECHUE OIBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaKkiuil (ropeHne, peakuy pa3oKeHus, COSMHEHNS).

Mesrwcnpeomemnnie ceasu

Peanuzanusi MeXNpeAMETHBIX CBSI3€M MPU U3YYEHUU XUMHUU B § KJIAcCe€ OCYIIECTBISIETCA 4epe3
UCIIONIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHBIX MMOHSATHH, TaK U MOHSATHH, SBISIOMIUXCS CHCTEMHBIMU
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO--HAY4YHOT'O [IMKJIA.



OOmme ecTecTBEHHO--HAYYHbIE TOHATHUS: HAy4YHbIH (DakT, T'MIIOTe3a, TEOpHs, 3aKOH, aHaJU3,
CHHTE3, KJacCH(HKaIus, MEPUOTUIHOCTh, HAOIIOACHUE, DKCIIEPUMEHT, MOJCIUPOBAHKE, W3MEPCHUE,
MOJIEITb, SIBIICHUE.

dusuka: Marepusi, aToM, dJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUJI, H30TOIbI, PaJHOAKTHBHOCTb,
MOJIEKYJIa, AJIEKTPUUECKUI 3apsl, BELIECTBO, TENO, O0bEM, arperaTHoe COCTOSIHME BEIIEeCTBA, ras,
(du3nUecKre BEIMYUHBI, CIIMHUIIBI H3MEPEHHSI, KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE MOPOABI, MOJE3HBIE HMCKOMAeMbIe,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuil 3akoH. llepuonuyeckas cucrema xumuyeckux 3vieMeHtoB JI. M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTHM B H3MECHEHHMHM CBOMCTB XMMHMYECKHX 3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, Kalus, KalblUMsd M MX COCIUHEHUH B COOTBETCTBUM C IIOJOXKEHUEM DJIEMEHTOB B
[Iepnoanueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BelecTBa: BUJAbl XUMHUECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOIMCTB BEILECTBA OT THUIA KPUCTAUINYECKON PEIIETKH U BUAA XUMUYECKON CBS3H.

Knaccugukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCSA K  pa3IMYHbIM  KJlaccaM HEOPraHMYECKUX COEJMHEHUH, TIEeHETUYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XMMHYECKMX peakUMid 10 pPa3JIMYHbIM IpU3HAKaM (IO YHUCIy M COCTaBy
YUYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P QEKTy, MO0 HM3MEHEHHIO CTEleHEH OKUCIIeHUs
XMMHUYECKHX 3JIEMEHTOB, 110 OOPaTUMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U HIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[Tonsatue o ckopocT xumuuecko peakiuu. [lonstne 00 o0OpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHX peakiusax. [IoHATHE O TOMOTEeHHBIX M TeTeporeHHbIX peakuusx. Ilonsrue o karanmse.
[TonsitTne o XxmmMuyeckoM paBHOBecuU. DakKTOphl, BIUAIOINIME HAa CKOPOCTh XWMHUYECKOW pEaKIUU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  DJIEKTPOHHbI  OamaHC  OKHMCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHNE YPABHEHUN OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKLIUM C
UCIIOJIB30BAaHUEM METOJIa AIEKTPOHHOTO OaIaHca.

Teopust NIEKTPOIUTUUECKONW TUCCOLMALUU. DIEKTPOIUTH U HEANIEKTPOIUTHI. KaTnoHBI, aHUOHBI.
Mexanu3m Auccoaly BEIIECTB ¢ Pa3jIMYHbIMU BUAAMHM XUMUYECKOW CBs3U. CTeneHb AMCCOLMALNH.
CusbHble U cllabble 3JEKTPOIUTHI.

Peakuyu noHHOro oOMeHa. VYcnoBHS MNpPOTEKaHUS peaKkUMid HOHHOrO OOMEHa, IOJIHbIE W
COKpalIEHHbIE HOHHBIE YypaBHEHHS peakiuil. CBoicTBa KHCIOT, OCHOBaHMN M coOJel B CBeTe
npejcTaBiIeHui 00 AIIEKTPONUTHYECKOM aucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIEISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAIJIOB U
HeMeTaJIoB (rpaduTa M anMasa), CJIOXKHBIX BELIECTB (XJOpHIA HATpHs), HCCIeTOBaHUE 3aBUCUMOCTH
CKOPOCTM  XUMHMYECKOW  peakuud OT  BO3ACHUCTBUS  Pa3IMYHbIX  (PAKTOPOB,  HCCIIEIOBaHUE
JIEKTPOIIPOBOIHOCTH  PAacTBOPOB BEIIECTB, Ipoliecca IUCCOLUAIMKM KHCJIOT, IIeouedl u  cosei
(BO3MOXHO HCIIOJIb30BAaHWE BHUJEO MATEpPHAJIOB), MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakiii MOHHOro oOMeHa (oOpa3oBaHHME OCajiKa, BbIAEICHHME raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIUi (TopeHHe, peakiuu
pa3ioKeHusl, COEIMHEHUs), PAacllO3HaBaHWE HEOPraHWYECKUX BEIIECTB C IOMOUIbI0 KaueCTBEHHBIX
peakuuii Ha MOHBI, pellIEeHUE KCIIEPUMEHTANIbHBIX 33/1a4.



HemeTauibl 1 MX cOeJUHEHHSA

OOmass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue U GU3NIECKHUE CBOKWCTBA MPOCTHIX BEUIECTB — TAJIOTCHOB. XMUMHYECKHUE CBONCTBA
Ha IpUMepe Xjopa (B3auMOJICHCTBUE C METAJUIAMH, HEMETAJIIIaMHU, Les04aMu). XsopoBoaopos. CossHas
KHUCJIOTAa, XMMHUYECKHE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. JlelicTBUe XJiopa M XJIOPOBOAOpOAAa Ha
OpraHu3M 4yesoBeka. Baxkuelue XJI0puabl U UX HAXOXKEHUE B IIPUPOJIE.

O6mas xapakrepuctrka 3meMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBA TMPOCTHIX BEIIECTB — KHCIOPOZAa M CEpHI.
AmnoTponHeie MoIM(UKAIMKM KHCIOpOAa W cepbl. XHUMHUYECKHE CBoWcTBa cepbl. CepoBomopof,
cTpoeHHe, (u3MUecKue U XUMHUYEeCKHe CcBOHCTBAa. OKCHIBI cepbl Kak IMPEICTAaBUTENM KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHe CBOWCTBa (0OIIMe Kak MpeICTaBUTElNs Kiacca
KUACJIOT W crenuduueckue). XUMUYECKUE PEaKIMH, JIeKAlde B OCHOBE MPOMBIIUIEHHOTO Crocoba
MOJIy4eHUs] CepHOM KUCHOTHI. [IpumeHeHue cepHoit kucinoThl. ColM CEpHOM KHUCIIOTHI, KaueCTBEHHAas
peakiusi Ha cynbdar-uon. HaxoxaeHnue cepbl U e€ coequHeHUI B npupoae. XUMHUUYECKOe 3arpsa3HeHHe
OKpYKarollled cpellbl COSAMHEHUSIMH Cepbl (KUCIOTHBIC IOXKIM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO6mas xapaktepuctuka smeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTEMEHH OKHUCICHHUA. A30T, paclnpoCTpaHEeHHWE B Mpupoae, (GU3NYECKUe M XHUMHUYECKHE CBOMCTBA.
KpyroBopor a3ora B mpupoje. AMMHUAaK, ero (pu3M4eckrue U XUMHUYECKHE CBOICTBa, MOJIyYeHUE U
npuMmeHenrue. Conu aMMOHUS, UX (U3MYECKHE M XMMHUYECKUE CBOICTBa, nmpuMmeHeHue. KauecTBeHHas
peakuus Ha MOHbI aMMOHHUSA. A30THasl KUCJIOTa, €€ MOoJlyueHue, (PU3NYECKUEe M XMMUYECKUE CBOWCTBA
(oOmue kak MpeAcTaBUTENs Kiacca KHCIOT W crnernuduyeckue). Mcnonp3oBaHue HUTPATOB U coleit
aMMOHHSI B KauyeCTBE MHMHEPAIbHBIX yI0OpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIoUIeH cpebl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, NOuBbl U BopoémoB). docdop,
ajoTporHble Mogudukanuu docdopa, dusudeckne u xumudeckue coiictBa. Oxcun docdopa (V) u
docdopHas kucnora, pusuvyeckre U XMMHUYECKHUE CBOMCTBa, monydeHue. Mcnonb3oBanue ¢ocharos B
KayeCcTBE MUHEPAIbHBIX y100pEHUI.

OO6mas xapakTepuctuka 31eMeHTOB |V A-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
CTENEHM OKHCIIEHUs. YTIIEpPO/J, aJUIOTPOIHbIE MOAU(PUKALINY, pacCpOCTPaHEHHE B MpUPOJE, (prU3HUECcKre
U XHUMUYeckue cBoiicTtBa. Ajncopbuus. Kpyrosopor yriepona B mpupoae. OKcuabl yriepoaa, uX
¢u3nueckue M XMMHUYECKHE CBOMCTBA, JEHCTBME HA JKMBBIE OPraHM3MbI, MOJY4YEHHE M IpPUMEHEHHE.
Dkojoruyeckue npobiieMsl, cBsi3aHHbIE ¢ OkcuoM yriepona (1V), runoresa riiodasbHOr0 MOTEIUICHUS
KJIUMaTa, HapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ CONU, UX PU3NYECKHE U XUMHYECKHE CBOMCTBA,
nojy4yeHue u npuMeHeHue. KadectBeHHast peakuusi Ha KapOoHaT-MoHBL. Vcrnonb3oBaHue kapOOHATOB B
OBITY, MEJIMIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3sIHCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHWYECKUX BEILIECTBaX KAaK O COEOUHEHUSX yrieponaa (MeTaH,
9TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TIIMLEPUH, YKCYCHas KucaoTa). [I[pupoiHble HCTOUHUKH YIIIEBOIOPOIOB
(yromp, NpUpOAHBIA Ta3, HePTb), NPOIYKTHl HX MHepepaboTku (OeH3MH), MX poib B OBITY U
OPOMBIIIIIEHHOCTH. [IoHATHE 0 OMOIOTMYECKH BaXKHBIX BEIECTBAX: XKHpaX, Oelkax, yriaeBojax — M MX
POJIH B J)KHU3HM UelloBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUUECKUX COEANHEHUH.

Kpemuuii, ero gusnyeckue M XMMUYECKHE CBOMCTBa, MojlyueHUe U mnpuMeHeHue. CoeauHeHUs
KpemHusi B mnpupozae. OO6mue mnpexacraBieHuss o0 okxcuae kpemHust (IV) U KpeMHUEBOM KHCIIOTE.
CunMkatel, X HMCIIOJIB30BaHUE B OBITY, B IMPOMBIIUICHHOCTH. BakHelMe cTpouTeNbHble MaTepuabl:
KepaMuKa, CTEKJ0, LEeMEHT, OeToH, xene300eToH. [Ipobmembl 06€30MaCHOrO  HMCIOJIB30BAHUS
CTPOUTENIbHBIX MaTEPUaJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, HpPOBEIECHUE
Ka4eCTBEHHBIX pEAaKIMA Ha XJIOPUA-UOHBI U HaOMIOJEHHE MPU3HAKOB HMX TMPOTEKAHUS, OIBITHI,
oTpaxamolue (u3nueckue M XUMUYECKHE CBOWCTBA TaJIOTEHOB W HX COEIUHEHHH (BO3MOXKHO



UCTIONIb30BAHUE  BHJIEOMATEPHANIOB), O3HAKOMIIEHME C o00OpaslaMud XJOPUAOB  (TaJIOTEHUIOB),
O3HAaKOMJIEHHE ¢ o0pa3lamMu cepbl U €€ COeAMHEHHUSIMH (BO3MOXKHO HCIOJIBb30BaHNE BUIECOMATEPHUAIIOB),
HaOJI0/IeHue Tpoliecca OOYIIIMBaHUS caxapa IMOoJA JeHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI,
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOM KMCIIOTHI, IPOBEJCHNE KaYeCTBEHHON PEeakluy Ha
cynb(ar-uoH M HaOIIOACHUE TMpH3HAaKa €€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMHU
a3zoTa, hocdopa U UX cOeAMHEHUN (BO3MOXKHO HCIOJIb30BAHHUE BUIEOMATEPUAIOB), 00Opa3aMy a30THBIX
u (ochopHbIX ynoOpeHul, moiaydeHue, coOupaHue, paclio3HaBaHUWE W H3YUYCHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KAUECTBEHHBIX pEaKkIuii Ha WOH aMMOHHS U ¢ocdar-HOH W U3yYCHHE MPU3HAKOB WX
IPOTEKaHUsl, B3aUMOJEHUCTBUE KOHLIEHTPUPOBAHHOM a30THOW KHUCIOTBI € MEAbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPHUAIOB), M3YYCHHE MOJeNiell KPUCTAIIMYECKUX PEIIETOK anMasa, rpadura,
dbymiepeHa, 03HaKOMIIEHHE € MPOLIECCOM aACcOpPOLIMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM INPOTHUBOra3a, IOJy4yeHUE, COOMPAHNE, PacllO3HABAHUE U M3YyUEHUE CBOICTB YIJIIEKUCIIOIO
ra3a, NMpoBEJCHNUE KAa4eCTBEHHBIX pPEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI U W3YyYEHHE NMPU3HAKOB HMX
NPOTEKaHUs,  O3HAKOMJIEHHE €  MNPOAYKIMEH  CHJIMKAaTHOM  MPOMBILIJIEHHOCTH,  pELIEHUE
SKCHEPUMEHTAIBHBIX 3371a4 110 TeMe «BaxkHelnme HeMeTalulbl U UX COCAMHEHUS».

Metayibl M X COeIMHEHUS

OO0mass XxapakTepUCTUKA XMUMHUYECKUX JIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HUX IIOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux anemeHToB [[. M. MenaeneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. MeTajunyeckas CBsi3b M METa/NIMYecKas KpUCTaUIMYecKas pelérka. DIEeKTPOXUMUYECKUI
psan HanpsbkeHU MetauioB. Pu3MYecKMe M XHMMHUYECKHE CBoWcTBa MeTamuioB. OOmme crnocoObl
nojiyueHus: MetauioB. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOPPO3HH.
Cnnagsl (CTallb, YYT'YH, TIOPATIOMUHUI, OPOH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIUICHHOCTH.

[[{enounble MeTaiibl: mojioxkeHue B Ilepuogmueckoil cucrtemMe xumMuuyeckux syemeHtoB J[. .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXkJieHUe B npupoje. dusnueckre 1 XMMHUYECKHE CBOMCTBA (Ha
npumepe HaTpus v Kanus). OKCUIBI U TUAPOKCUABI HATpUsl U Kanus. [I[puMeHeHne mIeOYHBIX METAJIJIOB
U UX COCIUHEHUHN.

[[{eouHO3eMeNnbHBIE METANIBl MArHUW W Kanblui: nosoxeHue B Ilepmoanueckoil cucreme
XuMH4eckux 35emMeHToB /. 1. MeHneneeBa, CTpoeHHe UX aTOMOB, HaXOKJIeHHE B pupoie. dusznueckne
U XMMHMYECKHE CBOWCTBA MarHusi M Kajbliusl. BakHeline coequHEHUs Kaublus (OKCHI, THAPOKCHU]I,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.

AmomuHuii: onoxenue B Ilepuonnueckoit cucreme xumudeckux snemeHtoB /. 1. Menneneesa,
CTPOCHHE aToMa, HaxoXiaeHue B Impupoje. DPu3nyeckue M XUMHUYECKHME CBOWCTBA aJIOMMHMUSL.
AMdoTepHbIe CBONCTBA OKCH/IA U THIPOKCHIA ATFOMUHHUSL.

Kene3o: nmonoxenue B Ilepmonnueckoir cucreme xumuueckux snemeHTtoB [[. M. Menneneesa,
CTPOCHHE aTOMa, HaxokJeHue B mnpupoae. dusnueckue MU XMMHUUECKHE CBOMCTBa xkene3a. OKCUbl,
ruapokcuabl ¥ conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa U MoTy4eHuUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C oOpasllaMd METauIOB M CIUIaBOB, MX (U3NYECKUMHU CBOWCTBAMHU, H3yYCHHE
pe3yibTaTOB KOPPO3UM METAIJIOB (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KalblIUS W HATPHUS C BOAOW (BO3MOKHO HCIOJH30BAaHUE BUICOMATEPHUAIIOB),
UCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHHUs JKele3a B KUCIOopoJe (BO3MOXKHO
WCITOJIb30BAaHNE BHICOMATEPUAIOB), TPU3HAKOB MPOTEKAHUsI KAYeCTBEHHBIX PEAKIIMi Ha MOHBI: MarHus,
KaJbIusl, aTIOMUHUS, IUHKA, kene3a (1) u xxenesa (111), menu (1), HaGnroaeHre U onuMcanue MPOIECCOB
OKpalllMBaHUs IUJIJaMEHM HMOHAMHM  HATpus, Kajuusg MW  Kajdblus (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB rMAPOKCUIA aTIOMUHUS U TUAPOKCUAA LIUHKA,
peuIeHne YKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeWne MeTauibl ¥ UX COCIUHEHUSD.

XuMus M OKpyKamouas cpeaa

BemiectBa u Matepuansl B HOBCEIHEBHOM KM3HU YenoBeKa. be3onacHoe MCHoib30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast mOMOIIs TPU XMMHUYECKUX 0XKOTaX M OTPABICHUSX.



XVMMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpenpl (mpeaenpHas JONYCTHMas KOHILIEHTpaLMs
BemecTs, ganee — [1/1K). Poib xuMuu B pereHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJIIOB, MOJMMEPHBIE MAaTEPHAIBI).

Mesxxcnpeomemmnuie ceasu

Peanuzanus MeXNpeaMeTHBIX CBsI3€M MpHM M3ydyeHUM XUMHMU B 9 Kilacce OCYILIECTBISETCS uepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX HOHATHH, TaK U MOHATUH, SBISIOIINXCS CUCTEMHBIMU
JUISL OT/IETIbHBIX IIPEMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJINU3, CHHTE3,
KJaccu(uKkanus, MepuoAUYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, U3MEPEHHUE, MOJEIb,
SBJICHUE, TAPHUKOBBIN 3 (EeKT, TEXHOJIOTUS, MaTEepUAIIbI.

®uznka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOIIbI, PaJOaKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKUH 3apsii, NPOBOAHMUKH, TOJYHPOBOJHHUKH, JMAICKTPUKH, (HOTORIIEMEHT,
BEIIECTBO, Teno, OO0bEM, arperaTHOe COCTOSHUE BElLIeCTBa, Tra3, pacTBOp, PacTBOPUMOCTb,
KpUCTa/NINYeCKass PpEelIETKa, CIJIaBbl, (U3MUECKUE BEJIMYMHBI, E€IUHMIBI HU3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus:  gorocuHTe3, ApIXaHWe, OWocdepa, HKOCHCTEMA, MHHEpAIbHBIE YIOOpEHMUS,
MHKPO3JIEMEHTbI, MAaKPO3JIEMEHThI, TUTATEJIbHBIEC BEIIECTBA.

['eorpadusa: armocdepa, rugpocdepa, MUHEpalbl, T'OpHbIE MOPOAbI, IOJE3HbIE HMCKONAEMbIE,
TOIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE Pe3yAbTAThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O 00IIET0 00pa30BaHUsS JOCTUTAIOTCS B
xoJie OOy4eHHs XUMHUH B €JUHCTBE Y4€OHOH W BOCHHUTATEIILHOW JAEATENBHOCTH B COOTBETCTBUHU C
TPAJULMOHHBIMH  POCCUICKMMM  COLMOKYJIBTYPHBIMH UM JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
IPUHATBIMU B OOILECTBE NPaBHJIaMH U HOPMaMH MTOBEJIEHHS U CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COLIMATM3AIMH 00yJarOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
HO3UTHUBHBIX LIEGHHOCTHBIX OPUEHTALUI M pacIIUpeHHe ONbITa JeATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY U Hay4YHOMY
HACJIe/INI0, IOHUMaHMs 3HaYeHUs1 XMMUYECKON HAyKU B )KU3HU COBPEMEHHOIO OOILIECTBA, CIIOCOOHOCTH
BJIAJETh [JOCTOBEPHOM MH(OpPMaLMel O MepeloBbIX JOCTIXKEHUSX U OTKPBITHSX MHPOBOH H
OTEUYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTpOicTBE MUpa U 00ILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPECTaBICHUS O COLMAIBHBIX HOPMax M MpaBHIaX MEXJIMYHOCTHBIX OTHOLICHMH B KOJUIEKTHUBE,
KOMMYHHKAaTUBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO TIOJE3HOH, Yy4eOHO-HCCIIe0BATENbCKOM,
TBOPYECKON U JIpYrux BUAaX AEATEIbHOCTH, FTOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM JESATEIbHOCTH
IpU BBINOJIHEHUM Y4YEOHbIX, IO3HABATEJbHBIX 3a/1ay, BBIIOJHEHUM XHUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/IaHMM Yy4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHMIO M B3aMMOIIOMOILM B IPOLECCE 3TOM
y4eOHOI /1eATeIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME U IOCTYNKH CBOUX TOBapuIled ¢
MO3UIMN HPABCTBEHHBIX U PABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKHUE IPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOW peakIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTAaBISAIOIIUE OCHOBY JJISl IOHUMAHUS CYIIHOCTH HAy4YHOH
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS TMPHUPOABI, B3aUMOCBS3SIX
YyeJioBeKa ¢ MPUPOIHON cpesioil, 0 posi XMMHH B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MIO03HABATEJIbHbIE MOTHBBI, HAllpaBJIEHHbIE HA MTOJyYEeHHE HOBBIX 3HAaHUH MO XUMHH, HEOOXOAUMBIE
Ui OOBSICHEHHs HaOJIOaeMbIX IPOLIECCOB U  SBJICHUH, I03HABaTeIbHOM, HMH(OPMAIMOHHONW U
YUTATEIbCKON KYyJIbTYpbhl, B TOM YHUCJIE HAaBBIKOB CAMOCTOATEIbHOW pabOThl C YYEOHBIMH TEKCTAMH,
CIIPaBOYHOM JIUTEPATYPOM, JOCTYITHBIMU TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHI0O M TIO3HAHUIO, JI0003HATEIbHOCTb, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM M HCCIENOBAaTENbCKON JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHs 00y4YeHHUsI B JalbHEHILIEM;

4) popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HH, OTBETCTBEHHOT'O OTHOUIEHMS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKM Ha
3I0pOBBIN 00pa3 *XKU3HH, OCO3HAHUE IOCIIEACTBUN W HEMpPUATUE BPEIHBIX MPUBBIUEK (YMOTpeOJIeHUs
AJIKOTOJIs, HAPKOTUKOB, KYPEHHS), HEOOXOTUMOCTH COOJIFOACHHS MpaBml 0€30MacHOCTH TIPH 0OpaIeHun
C XUMHUYECKMMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil u Tpyaa pa3IudyHOro pojia, yBaxXeHHue K Tpyay U
pe3ynbTaTtaM TpPYIOBOM NE€ATENbHOCTH, B TOM UYHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUM IO
XUMHH, OCO3HAHHBIM BHIOOP HWHAMBHUAYAJIbHON TPAeKTOPUHU MPOJOJDKEHHUS 00pa3oBaHUs C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
YCIEMIHOM MpOo(eCcCHOHATBHOW JEATENbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb
a/IalITUPOBAThCs B MPO(ECCHOHANBHOI cpee;



6) 9K0JIOrHY€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH I1esieco00pa3Hoe OTHOILICHHE K MPHUPOJE KaK MCTOYHHMKY KM3HHM Ha 3eMiie, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMAaHUE IIEHHOCTH 3/0pOBOr0 M 0€30macHOro oOpasa >KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAaHHE IEHHOCTU
coOnrofeHusl MpaBWJl OE301IaCHOrO MOBEACHUS HpU PadOTe C BEIIECTBAMHU, a TaKXKe B CHUTYalUsX,
YTPOXKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TNPUMEHATh 3HAHUSA, MOJIydaeMmble IPU H3YYEHUHM XUMMM, U1 pELIeHus 3ajad,
CBSA3aHHBIX C OKPYXKAIOIIEH HNPUPOJHON CpenoH, JUlsl MOBBIIICHUS YPOBHSI HKOJIOTMYECKOM KYJIbTYpHI,
OCO3HAHHUA TIJIOOATBHOTO XapaKTepa SKOJOTHYEeCKHX MpoOJieM U MyTed MX pelleHUs MOCPEACTBOM
METOJI0OB XHUMHH, 3KOJOIMYECKOI'O MBILIUIEHUS, YMEHHUS DPYKOBOJICTBOBAaTbCS MM B I103HABATEIbHOM,
KOMMYHUKAaTUBHON U COLIMAIIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pe3yJlbTAaTOB BBLACISAIOT 3HAYMMble Uil (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHLIMI, TUIOTe3a, (pakT, cucrema, mpoiecc,
AKCIEPUMEHT M JPYroe.), KOTOpPBbIE MCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeIMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 3TUX MpeIMeToB (HhOPMHUPOBATH MPEACTABICHUE O LEJIOCTHOW HAYyYHOU
KapTUHE MHpa, M YyHHUBEpcajbHble yueOHbIe JAeiicTBUS (MTO3HABATENIbHbIE, KOMMYHHKATHBHBIC,
pETyIsTHBHBIE), KOTOpbIE O0ecre4ynBaloT (HOPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIHHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JESATENbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

Ba3oBble Jiornueckue 1eicTBHA:

YMEHMsI UCIOJb30BaTh MPHUEMBI JIOTUYECKOIO MBIIUIEHUS MPU OCBOECHUU 3HAHWM: pPacKpbIBaTh
CMBICI XMMHUYECKUX MOHATUN (BBLAEIATh MX XapaKTepHble NpPHU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C
OPYTMMH TIOHSATHSIMH), HUCIOIB30BaTh MOHATUSA i OOBSCHEHUS OTIENbHBIX (PAKTOB U SBICHUIA,
BBIOMpATh OCHOBAHUS M KPUTEPUH AJS KIAaCCU(PUKAIUU XUMUYECKUX BEIIECTB U XMMHUECKUX PEaAKIIHHA,
yCTaHABIMBaTh MPUYMHHO-CIEICTBEHHBIC CBS3M MEXAY OOBEKTaMH HW3YYEHHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IeyKTUBHbIE, 10 aHAJIOTUH), 1€]aTh BHIBOABI U 3aKIIOYCHMUS;

YMEHHME MPHUMEHSTh B IIpolLlecCe IIO3HAHWUA NOHATHUS (IpeaIMEeTHble M MeTalnpeIMETHbBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yEMbIE B XUMHHU, IPE0OPa30BbIBATH IMPOKO MPUMEHSIEMbIE
B XMMHUH MOJIEIbHBIE MPEJICTABICHHUS] — XUMUUECKUI 3HaK (CUMBOJ 3JI€MEHTa), XUMHUUecKast popmyna u
yYpaBHEHHE XUMHUYECKOW peakluu — MpH pPEeUIeHUH Y4eOHO-TIO3HABATEIbHBIX 3aJad, C Y4YETOM STHX
MOJIEJIbHBIX MPEJCTaBICHUM BBISIBISTh M XapaKT€pPU30BaTh CYLIECTBEHHbIE TPU3HAKH H3Yy4aeMBbIX
O00BEKTOB — XMMHUYECKHMX BEIIECTB W XHWMHYECKUX pEaKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYNHHO-CJIEICTBEHHBIE CBA3M U IPOTUBOPEUMS B U3Y4aEMBbIX ITPOLIECCaX U SBICHUSIX.

ba3oBble uccienoBarejbckme 1eiCTBUSA:

YMEHME HCII0JIb30BaTh MOCTaBJICHHbBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHMUS, a TaKkkKe B
KayecTBE OCHOBBI JUIsi (OPMHMPOBAHUS THUIOTE3bl IO TPOBEPKE IMPABMIBHOCTH BBICKA3bIBAEMbIX
CYKJICHUN;

NpUOOpeTeHNEe OmbITa MO I[UIAHUPOBAaHUIO, OPraHU3allid M TPOBENCHUI0 YUYEHHYECKUX
9KCIIEPUMEHTOB, YMEHHME HaOII0AaTh 3a XOJOM IIPOLIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (QOpMyJIHpoBaTh OOOOINEHUS | BBIBOJABI IO pe3yiabTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIUIO Pa3IUNYHBIX BUIOB U (HopM
IIPEJICTaBICHUS], TIOJyYaeMYI0 U3 Pa3HbIX MCTOYHMKOB (HAy4YHO-NOMYJISIpHAs JUTEpaTypa XUMHUYECKOIO
CoJIepKaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO WH(OpMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl W 3allpoChl NMpPU TOUCKE U 0TOOpe uHpopManuu u
COOTBETCTBYIOIMX JAaHHBIX, HEOOXOAWMBIX [UIS BBINOJHEHHs Yy4YeOHBIX M IO3HABATENBHBIX 3a/ad



OTpEeNEeEHHOTO THUMA, NPHOOPETEHHUE OmbiTa B O0JIACTM  HCMOJB30BaHHS  WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYJIbTYpOH aKTUBHOTO WCIOJIB30BAaHUS Pa3IHMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIFHO BHIOMPATh ONTUMAIBHYIO (OpMY TPEICTaBICHUS WHPOPMAIUU U
WUTIOCTPUPOBATh peIIaeMble 3aJayd  HECJIOKHBIMH CXeMaMH, JuarpaMMaMmu, ApyruMu GopMaMu
rpaguKu U UX KOMOUHAIUSIMH,
YMEHHE HCII0JIb30BAaTh U aHATM3UPOBATH B MIPOIlecce YICOHOM 1 HCCIeI0BATENLCKOM IeITeIbHOCTH
UH(GOPMAIIMI0O O BIUSHUM MPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SIICTBA W TPAHCIOPTa HA COCTOSHUE
OKpY>Karollel MpUpOTHON CPEIbI.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
YMEHHsI 33J]aBaTh BOIPOCHI (B X0 Auaiora u (W) TUCKYCCHM) IO CYIIECTBY OOCYXmTaeMoi
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKECHISI OTHOCUTEIHHO BHITIOJTHEHHS IPEITIOKEHHON 3a/1a4H;
YMEHHMsI TPEACTaBIATh IMOJIYYCHHbIE PE3YNIbTAaThl MO3HABATEIbHON JAEATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX; JeJIaTh IMPEe3EHTAIMIO PEe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOTO AKCIEpUMEHTa
(;TabopatopHOTO OMBITAa, JTA0OPATOPHONH pPabOTBI MO HCCICIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);
yMEHHsI y4e0HOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABAaTEIbHOW W
HCCJIEIOBATENILCKOM JEATeIbHOCTH MPH PEIICHUH BO3HUKAIOMIUX TPOoOJieM Ha OCHOBE yuyéTa oOmmx
WHTEPECOB W COTJIAaCOBaHMS TO3UIMI (0OCYXKICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI,
KOOpPJIMHALIMSI COBMECTHBIX JEHCTBUI, OINpPEICICHHE KPUTEPUEB IO OIICHKE KauyecTBa BBIMOJHEHHON
paboThl U ApyTHUE).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHUE CaMOCTOSITEIbHO ONpPENeNsATh IEIN JESITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISAT,
KOHTPOJIMPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO NEATEILHOCTh, BBIOMpATh HamOoJiee
s dexTrBHBIE CIOCOOBI pelIeHnus yueOHBIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSTENIbHO COCTABIIATh WM
KOPPEKTUPOBATh MPEIJIOKEHHBIN aJITOPUTM ACHCTBUI MPHU BHINOJHEHUH 33JaHUN ¢ YYETOM MOTyUEHUs
HOBBIX 3HAHMM 00 WH3y4aeMbIX OOBEKTaxX — BEUIECTBAX U PEaKIMIX, OLEHUBATh COOTBETCTBHE
MOJIYYCHHOTO pe3ysbTaTa 3asBICHHOW I1€JM, YMEHHE HCIOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI,
Mpe/iaraéMbi€ B YCJIOBUU 3aJIaHUM.
MNPEIMETHBIE PE3YJIBTATHBI
B cocraBe nmpeaMeTHBIX pe3yabTaTOB MO OCBOSHHUIO 005A3aTEIBLHOTO COJIEPKaHuUsl, YCTAHOBICHHOTO
JTaHHOM denepanbHON padodeil MporpaMMoO, BBIIEISIOT: OCBOCHHBIE O0OYYAIOIIMMUCS HAyYHbIE 3HAHUS,
YMEHUS U CTIOCOOBI IEHCTBUM, CrieMPUIECKUe ISl TPEAMETHOM 001acTh « XUMUSI», BUJIBI ACSITEIBHOCTH
MO TMOJYYEHHIO HOBOTO 3HAHHUSA, €r0 WHTEPIpETAINH, MPeoOpa30BaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAI[UsX.
K koHiy oOyuenus B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:
® pPACKpHIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHN: aTOM, MOJIEKYyJIa, XUMUUECKHUI 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOJIHAsS), BAIEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas UM MOIIEKYJSpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs
Macca, MaccoBasi JIOJS XHMHYECKOTO JJIEMEHTa B COCAMHEHWH, MOJSIPHBIA OOBEM, OKCHI,
KHCJIOTA, OCHOBaHHWE, COJIb, DJJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
peakius, Kiaccu(UKanus peakiui: peakiuu COCIUHCHHS, PEaKIUU Pa3JIOKEHUS, PEaKINH
3aMeIleHus], peakIlni 0OMEHa, YK30- U SHAOTEPMUUYECKUE PEAKITHH, TeTIOBOM AP PEKT peakium,
PO aToMa, DIIEKTPOHHBIN CION aroma, aTOMHasi OpOUTaIb, paguyc aToMa, XUMHUYeCKast CBS3b,
MOJISIPHAsT ¥ HETIOJISIpHAsl KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBas JI0JI BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B PaCTBOPE;

® WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKUX TOHSATHH W TPHUMEHSATH 3TH ITOHSATHS
[P OMMCAHHUH BEUIECTB M UX MPEBPAICHUN;



UCITOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHUKY JJsl COCTaBIEeHUS ()OpMyJ BEIIECTB U YpaBHEHHA
XUMHYECKUX PEAKIIUN;

OTIpeNieNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHHSX, CTEIIEHb OKHCIICHUS
9JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIACCy
coeauHeHUd 1O (QopmynaMm, BHJ XHMHUYECKOH CBS3W (KOBaJCHTHAas MW MOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpsiBaTh cMmbich Ilepuonnueckoro 3akona J[. WM. MengeneeBa: JIeMOHCTPUPOBATH
NOHMMAHNE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS
B Ilepuonnueckoil cucreme, 3aKOHOB COXPAaHEHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOraipo;

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyo Qopmy l[lepmomuyeckoil cuCTEMbl XUMHUYECKHX
9JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHasg noarpynna (A-rpynmna)» U «moOodHas MOArpymnmna
(b-rpynma)y, Manble U OOJbIINE MEPUOMBI, COOTHOCUTH O00O3HAYCHHS, KOTOPhIE MMEIOTCS B
tabnuie «llepuoguyeckas cucrema xumuyeckux 3iaemeHToB [I. . MenneneeBa» ¢ 4uCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij sAnpa, ooiiee
YHCIIO JIEKTPOHOB M paclpeiesieHne X MO 3JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATH XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XMMUUYECKUE PeaKluu
(10 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3G (DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
NOJATBEPXKJasi  ONMCAaHUE [PUMEPAaMU  MOJIEKYJSPHBIX  yYPaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IMPOTEKAHUSI XUMUYECKUX MIPEBPALICHUI B Pa3IMUHbBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAaccChl BELECTB, MacCOBYIO JOJIIO
XUMHYECKOTO 3JeMeHTa Mo (opMyse COCAMHEHHUS, MAacCOBYIO JOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIvH;

IPUMEHSTh OCHOBHBIE OIIEPALU MBICIUTENbHON JAESITENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o0011eHne, CUCTEMaTH3AIHI0, KJIACCH(PUKALINIO, BBISIBICHUE TPUUMHHO--CIIE/ICTBEHHBIX CBsI3€ei
— JUIsl U3YYEHHUs CBOWCTB BEIIECTB M XMMMUYECKHUX PEaKIUil, €CTECTBEHHO-HAayYHbI€ METOMbI
MO3HAHUS — HaOJIO/IeHWEe, W3MEpPEeHHe, MOJICIUPOBAHUE, OKCIEPUMEHT (pealibHbIl MU
MBICTICHHBIN );

CJIeI0BaTh MpaBWJIaM MOJIb30BAaHUS XMMHUECKON MMOCYJ0H M Ja00paTopHbIM 000pyA0BaHUEM, A
TaKXe MpaBuiIaM 0OpallleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMU IO BBITTOJIHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO M COOMpPAHHIO ra3000pa3HBbIX BEIIECTB
(Bomoposia M KHCIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNpeAeNEHHOM MaccoBOM osiei
pPacTBOPEHHOTO BEIECTBA, IUIAHMPOBATh M MPOBOJUTH XUMHYECKHE OSKCIEPUMEHTHI 110
pacro3HaBaHMUIO pPACTBOPOB IIEJNOYEH M KUCIOT € TIOMOLIbIO HMHIUKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHX U IpYTHe).

K koHiy oOyueHus B 9 kJjacce npeaMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXxaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHHH:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITUNA: XMMHUYECKUN AJIEMEHT, aTOM, MOJIEKYyJa,
UOH, KaTHOH, AaHHUOH, TIIPOCTOE€  BEIIECTBO, CJOXHOE  BEHIECTBO,  BAJEHTHOCTH,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIIEHHUS, XMMHUYECKas PpEakKlMs, XUMHUYecKas CBs3b,
TeTI0BOM 3(h(HEKT peakiuu, MOJb, MOJIIAPHBIA 00BEM, pacTBOP, SJIEKTPOIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] JTMCCOLIMALMSA, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTUMbIe peEaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuyu, OKHCIUTENb, BOCCTAHOBUTENb, OKUCJIEHHE U BOCCTAHOBJIEHHME, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs, METaJUIMYecKast), KpUCTAIIMUECKas



pemeéTka, KOpPpO3us METAJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKON peakluH, MpPeaeabHO
nonycrtumas koHuentpamus [1/1K Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX TMOHATHA W MPUMEHATH 3TH MOHSATHUA
MIPU OMKMCAHHUM BEIIECTB U UX MPEBPAIICHUMN;

HCITOJIB30BaTh XMMHYECKYH) CHMBOJIUKY JJISI COCTaBJICHHS (OPMYJ BEIIECTB M YpaBHEHUMU
XUMHYECKUX PEAKIIUM;

ONpENEsATh BAJICHTHOCTh W CTENEHb OKHUCJICHHMS XMMHYECKUX DJJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAAJIEKHOCTH BEIIECTB K ONPEACIEHHOMY KJIACCY COCIUHEHUU 10
dbopmysaMm, BUJL XUMUYECKOHN CBS3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPTaHUYECKHUX
COCTMHECHUSX, 3apsii MOHA 1O XMMHYECKOU (popmysie, XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici Ilepuonnueckoro 3akona J[. M. MenzgeneeBa M JI€MOHCTPUpPOBATh €ro
MOHMMAaHUE: OMUCHIBATh M XapaKTepHu30BaTh TaOnuuHyro ¢dopmy llepuoamueckoit cucTemsl
XUMHUYECKHUX DJIEMEHTOB: Pa3linyarh MOHSATHUS «TJIABHAS moArpynmna (A-rpymnmna)» U «rmodoodHast
noarpymnma (b-rpymnma)», manbie U OOJBIINE TEPHUOJBI, COOTHOCUTH O0003HAYCHHsI, KOTOPHIC
UMEIOTCS B TIEPHOJIUYECKON TaOJHUIlE, C YHCIOBBIMH XapaKTEPHUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsl sijipa, 00IIee YUCIIO JICKTPOHOB U PACIIPEACIICHUE UX
M0 DAJICKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTHM B W3MEHEHUU CBOWCTB
3JIEMEHTOB M MX COEIMHEHHUI B Mpelerax MablX MEPUOJIOB U TJABHBIX MOArPYHI C YYETOM
CTPOEHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMUYECKUE DJIEMEHTBI, HCOPTAHMYECKUE BEIIECTBA, XUMUUYECKHE PCAKIIUH
(Mo 4YHWCIy M COCTaBy Y4YacTBYIOIIMX B pEaKUMU BEIIECTB, MO TerioBoMy 3¢¢eKry, Mo
M3MEHEHUIO CTETICHEW OKUCICHUSI XUMUUECKHUX JIEMEHTORB);

XapaKTepu30BaTh (OINMUCHIBATH) OOIIHME M CIEHIU(PUICCKHE XHMHUUYECKHE CBONCTBA MPOCTBHIX H
CJIOKHBIX BEIIECTB, MOATBEPK/1asi ONMMCAHUE TPUMEPAMH MOJICKYJIIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHHUSI JICKTPOJIUTHUECKON TUCCOIMAIIMN KUCIIOT, IIEI0Yel U COJIeH, MOJHbIC
U COKpam¢HHBbIE ypaBHEHUs  pEakiuid HOHHOTO oOMeHa, ypaBHEHHUS  pPEeaKIlHii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BEIIECTBAMHM Pa3IMYHBIX
KJIACCOB;

pacKkpbIBaTh  CYIIHOCTbh  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEAKIHMI  MOCPEACTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PEaKInii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHUX TIPEBPAIICHHUI B Pa3IMYHbBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MAacChl BEIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO AJIeMeHTa 1Mo (opMysie COCIWHEHHUS, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaKIvH;

coOirofaTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCY10M U J1abopaTOpHBIM 000py/A0BaHUEM, a
Tak)Ke MpaBuiia OOpaIIeHHs ¢ BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 1O BBIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKuciIoro rasa);

MPOBOJIUTh PEAKIMH, MOATBEP)KIAIOIIME KAueCTBEHHBI COCTaB pa3jMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHI-, MONUMI-, KapOoHat-, (ocdaT-, cuaukar-,
cynbdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI H3yYEHHBIX METAaJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE ONEPAITUU MBICIIUTEIILHON JIEATeTLHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMATHU3AIINIO, BHISIBJICHHE MPUYMHHO-CIEICTBEHHBIX CBS3EH — IS M3YUYCHHS
CBOMCTB BEIIECTB W XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAYyYHBIE METOJBI TIO3HAHHUS —
HaOJIIOZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC
Ne HaunmeHnoBanue pasjaejioB 1 TeM KoanvecTBo yacos
' DOIDAMMEL B K n DJIeKTpOHHbIe (LM (POBHIe)
porp cero OHTPOJIbHbIE PaKTH4YecKHue 06pa3OBaTe.m>m,1e pecypeb
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumusi — BaxHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYECKOM 5 0 2 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
JeSATeIbHOCTH YeJI0OBEKa
1.2 BemecTBa 1 XuMu4eckue peakuuu 15 1 0 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Hroro mo pazmeny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Bosnyx. Kucnopon. Torarue 06 6 0 1 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
OKCHJIAaX
2.2 Boxopoz Honmie 0 xueorax 1 8 0 1 BuGmmorexa LIOK https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [Tonstue 06 )
2.3 5 1 1 bubmuoreka 1{OK https://m.edsoo.ru/7f41837¢
OCHOBaHMSIX
24 OCHOBHEIE K1ACCE! . 11 1 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41837¢
HEOPraHUYeCKUX COCAMHEHUI
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[, U. MenaeseeBa. CTpoeHne arToMoB. XUMHYECKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHMU

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 7 0 0 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
XUMHYECKHUX d1eMeHTOB /JI. .
Mennene-eBa. CTpoeHue aToMa
3.2 XUMHHECKas CBA3b. OKHCIHTEIHHO- 8 1 0 bubnuoteka [{OK https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTENIbHBIC PEAKIIHH
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 1 0 https://m.edsoo.ru/7f41837c
O011ee KOIMYECTBO YacOB IO IIprpamme 68 5 6
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9 KUIACC

KosaunyectBo 4yacos
Ne /it HanmeHoBaHMe pa3jae/ioB U TeM Kontponbupe  TpakTiueckue JJieKTpOHHBIE (HU(POBbIE)
NPOrpaMMbl Bcero paGoThi paBoTHI o0pa3oBaTe/bHbIE PeCypChl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 bubmmorexa [IOK
OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnoreka [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! AUCCOLUALIMS. 8 1 1 bubnmoreka [JOK
XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/u1bl M MX COeIMHEHU S
21 OO01mmas XxapakTepruCcTHKa XUMHUIESCKIX 4 0 1 bubnuoreka [JOK
anemeHTOB VIIA-rpymnmesl. ["anorenst https://m.edsoo.ru/7f41a636
22 onewennon ViAapymm, Copan g6 6 0 0 Butmtorexa LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTEpUCTHKA XUMHYECKHIX
2.3 BHeMeHTO]f VA-I;pyrmH. Azot, hochop u ux 7 0 1 Egggﬁﬁfg{ﬁ)gﬁ}% 113636
COEIMHEHUS
24 onewernon Ay, Sraeponn : ) 2 BuGmnorexa LIOK
KPEMHHIL H X COCHHCHNS https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 25
Pa3nes 3. MeTasibl 1 UX COeINHEHUS
3.1 ‘ OO0m1re cBoiicTBa METAIIIOB 4 https://m.edsoo.ru/7f41a636
3.2 . BaxkHeifIie METaUTHI M X COETUHEHNS 16 1 2 https://m.edso00.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus u okpy:kawmasi cpeaa
4.1 ‘ BemiectBa 1 MaTepualibl B )KM3HH YEJIOBEKA 3 0 0 https://m.edso0.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE Bpems 3 1 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 7
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ITIOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne T KoauvecTBo 4acoB 35 Aata
W €Ma ypoKka JICKTPOHHBIC I[H(prBble U3YYeHUS
o0pa3oBaTe/ibHbIE PeCypChl
Beero K.p Mp.p P pecyp /3 mian  Qakr
1 [Ipenmer xumuu. Poib XMMUHN B )KU3HU YEIOBEKA. 1 0 0 bubmmorexa [IOK 1 5.09
Tena u BelecTra https://m.edsoo.ru/ff0d210c
bubnmoreka [JOK 2 6.09
2 [MousTHE 0 METOMAX O3HAHUSA B XUMUHA 1 0 0 https://m.edsoo.ru/ff0d227e
1| o 1«1 12.
;Mm% ldpmrtons L stk .
PaTop D patmt https://m.edsoo.ru/ffod23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTeie BemecTBa 1 cMecH. CriocoObl pa3ieneHus 1 0 0 bu6mmoreka [IOK 13.09
cMmecen https://m.edsoo.ru/ff0d26ca
I[MpakTHyeckas padora Ne 2 «Pa3znenenue cmeceit bubnnoreka [JOK 19.09
5) - 1 0 1 .
(Ha MpUMepe OYMCTKHU TTOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK 20.09
6 ATOMBI 1 MOJICKY b1 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnunoreka [JOK 6 26.09
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK 27.09
8 [IpocTeie 1 ciIOXHBIC BEMIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 https://m.edsoo.ru/ff0d2d50 5 3.10
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHYECKas 7,8 410
10 ¢dopmyna. BaeHTHOCTh aTOMOB XUMHYECKUX 1 0 0 bubmiorexa HOK
’ https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OtHocutenbHast aroMHast Macca. OTHOCUTENbHAS 1 0 0 bubnuorexa [IOK 10.10
MOJIEKYJIIpHAast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B 1 0 0 bu6mmorexa [{OK 11.10
COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Mosb. MosnspHas macca 1 0 0 https://m.edsoo.ru/ff0d5230 18 17.10
14 dusnueckue U XUMUYECKHE SBICHUSA. XUMUYECKas 1 0 0 bubmuoreka [IOK 9 18.10
peakuus https://m.edsoo.ru/ff0d37fa
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IIpu3Haky 1 ycioBUs NPOTEKAHUSI XUMAYECKHUX

bu6mmoreka [IOK

24.10

15 peakiuin https://m.edso0.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUYECKUE bubmuoreka [JOK 10 25.10
yYpaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brruncrenust KoIM4ecTBa, Macchl BEIECTBA MO bubmmoreka [IOK 20 7.11
YpaBHEHUSIM XUMHYECKHX PEaKIU https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMUIecKuX peakiuii (COeTMHCHHS, bubnnoreka [JOK 11 8.11
pa3oKeHus, 3aMelIeHNs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-3HUUKIIONEIUCT. bubmmorexa [IOK 14.11
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTpoubnas padora Nel o reme «Bemectsa u bubnuoreka [IOK 15.11
XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cMmech razos. Cocras Bo3ayxa. Kucinopon bubmuoreka [JOK 12 21.11
— 3JIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
dusnueckue 1 XUMHUECKUE CBOMCTBA KUCIOPOIa 13 22.11
22 (peakiuu okucaeHus, ropenue). [lonsarue 06 buGmiorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
93 CrocoOBbI TONTy4eH s KUCI0poaa B 1abopaTopun U bubimoreka [IOK 28.11
MPOMBINUIEHHOCTH. [IprMeHeHre Kucaopoa https://m.edsoo.ru/ff0d497a
T i i .
e | el ey, i Busmorea 101 -
P yp ’ https://m.edsoo.ru/ff0d4790
9H/I0TEPMHUECKUX PEAKIIUAX
TonnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHNe bu6nuorexa [IOK 5.12
25 .
BO3/1yXa, CIIOCOOBI €ro MPeJOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
IIpakTyeckas padora Ne 3 o reme «llonyuenue bubnnorexa [JOK Crp 6.12
26 s .
¥ COOMpaHUEe KUCIOPO/Ia, H3yUEHHUE €r0 CBOHCTRBY https://m.edsoo.ru/ff0d4ae2 68
97 Bomopon — aneMeHT u pocToe BEIIECTBO. bubnunoreka [JOK 15 12.12
Haxoxnenue B mpupone https://m.edsoo.ru/ffod4ddo
28 PuznyecKkue 1 XMMUYECKHE CBOMCTBA BOJOPO/A. bubnnoreka [JOK 13.12
[IpumeHneHnne Boopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsaTHE 0 KHUCTOTAaX U COJIAX bubmmorexa LIOK 1617 1 19.12
https://m.edsoo0.ru/ff0d50d2
30 Crioco0bI nostyueHust BOAOPOAA B 1aO0OpaTopuu https://m.edsoo.ru/ff0d4dd0 20.12
31 IIpakTnueckas padora Ne 4 no teme «llomyueHue bub6nuoreka [IOK Crp 26.12



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

U cobupaHue BOJIOPO/Ia, U3YUEHHE €ro CBOHCTBY https://m.edsoo.ru/ff0d4f42 74
32 MomnsipHblii 00bEM ra3oB. 3akoH ABOTaIpoO 1 0 0 https://m.edsoo.ru/ff0d542e 19 27.12

Brruucnenus 00b€Ma, KOJTMUYECTBA BEIIECTBA ra3a o bubmmoreka [IOK 20 9.01
33 < 1 0 0 .

€ro N3BECTHOMY KOJIMYECTBY BEIIECTBA UIH O0BEMY https://m.edsoo.ru/ff0d55a0

B 0B 10.01
3 | peauuan ua ocnone sawona oosiwmsx omomes | 1| 0 | o | DuomorexaLIOK

https://m.edso0.ru/ff0d5708

ra3os
35 Ddusnyeckre 1 XUMUYECKUE CBOIICTBA BOIBI 1 0 0 https://m.edsoo.ru/ff0d587a 21 16.01
36 CocraB ocHoBanuil. [TonsiTHe 00 HHAMKATOPax 1 0 0 https://m.edsoo.ru/ff0d59e2 21 17.01

B .H 21 23.01
37 H;)If:czf KEI?I::I]ZOP;’ICT:;I;J bl alf/?;giiiizle (I)/IJ'I}I 1 0 0 bubmorexa LIOK >0

H PacTBOpBL. A https://m.eds00.ru/ff0d5h40

BEIIIECTBA B PaCTBOpE

I o6ora Ne 5 Ctp97 24.01
38 «fll)lf?lflchouT‘(l)eBJc;;?I:Iep ;a:’:::)p(())B cn(?ni)eel\;iméHHoﬁ 1 0 1 bubimorera LIOK i

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

MacCOBOM J0JIel pPaCTBOPEHHOTO BEIIECTBA»
39 Kounrpoasnas padora Ne2 no teme «Kucnopos. 1 1 0 bubnnoreka [JOK 30.01

Bonopon. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKalus, HOMEHKIaTypa 1 0 0 https://m.edsoo.ru/ff0d664e 14 31.01
a1 [TomyyeHne U XUMHYECKUE CBOMCTBA KUCIOTHBIX, 1 0 0 bubmmoreka [IOK 23 6.02

OCHOBHBIX U aM()OTEpHBIX OKCHI0B https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KIaccU(pUKaIMsl, HOMEHKIaTypa 1 0 0 https://m.edsoo.ru/ff0d67ca 21 7.02
43 ITonyyeHue u XMMHUYECKUE CBOMCTBA OCHOBAaHUM 1 0 0 https://m.edsoo.ru/ff0d67ca 24 13.02
44 Kucnotsl: coctas, kitaccudukanus, HOMEHKIATypa 1 0 0 https://m.edsoo.ru/ff0dfee2 16 14.02
45 [TonyyeHnue U XMMUYECKUE CBOMCTBA KUCIIOT 1 0 0 https://m.edsoo.ru/ff0dfee2 25 20.02
16 Conu (cpemHue): HOMEHKIATypa, CIOCOObI 1 0 0 bubnunoreka [JOK 26 21.02

MIOJIY4EHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474

II o6ora Ne 6. P 27.02
47 3Kgli§;:;:§l;:;bg:lx0:;ﬂa; 1o Teell\L;:IifIOeCHOBHBIe 1 0 1 bubmorexa [IOK

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

KJIACChl HEOPTAaHUYECKUX COCTUHEHUN

I'eHeTnueckas CBs3b MEKIY KIacCaMH bubmumoreka [IOK 27 28.02
48 o 1 0 0 .

HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O00011IEHNE U CUCTEMATU3AaIUs 3HAHUN 1 0 0 https://m.edsoo.ru/00ad9ch2 5.03
50 KonTpoabHas pa6ora Ne3 o reme "OCHOBHBIC 1 1 0 bubmmoreka [JOK 6.03
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KJIACChl HEOPTraHUYECKUX COCTMHEHUM"

https://m.edsoo.ru/00ad9ela

[lepBble MOMBITKU KIACCU(PHUKAIIMNA XUMUIECKUX bubnuorexa [IOK 28 12.03
51 1 0 0 ]
37eMeHTOB. [IoHsATHE O rpynmax CXOIHbIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 [Tepunonnueckwuii 3akoH u [lepuonnueckas cucrema 1 0 0 bubmuoreka [JOK 29 13.03
xumuueckux asiemenToB J[. . MeHneneera https://m.edsoo.ru/00ada52¢
53 [lepronpl, TPyIIIBEL, TOATPYIIIBI 1 0 0  https://m.edsoo.ru/00ada52c 32 19.03
54 Ctpoenue atomoB. CocTaB aTOMHBIX siep. M30Tonbl 1 0 0 https://m.edso0.ru/00ada342 30 20.03
C 0 31 2.04
55 snevenron Mepuomacoxof cicrewsi 1. 1 1 o o DbubmorexallOK
PHOA T https://m.edsoo.ru/00ada6bc
Meunpeneena
o NmmemmmeRvSSTIST g Biemosmlox s
proa T https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproanueckoro 3akoHa Jjisg pa3BUTHS 9.04
57 Hayku U npakTukd. . 1. MenneneeB — yu&HbIit 1 0 0 bubmorexa LIOK
v ’ https://m.edso0.ru/00ada96e
Mearor ¥ rpaxk 1aHuH
DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnmoreka [JOK 10.04
58 1 0 0 ]
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast XuMHu4uecKas CBsI3b 1 0 0 https://m.edso0.ru/00adac34 34 16.04
60 KoBanienTHas nonsipHasi XMMUYECKasi CBA3b 1 0 0 https://m.edsoo.ru/00adaab8 35,36 | 17.04
61 KoBanenTHast HenossipHasi XUMHUYECKasi CBSI3b 1 0 0 https://m.edsoo.ru/00adaab9 36 23.04
62 CreneHb OKHUCIICHUS 1 0 0 https://m.edso0.ru/00adae28 38 24.04
63 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 0 0 https://m.edsoo.ru/00adb076 39 30.04
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 0 0 https://m.edso0.ru/00adb076 7.05
65 Kontpoasnas padora Ne4 no reme «CtpoeHue 1 1 0 bubnunoreka [JOK 8.05
aroMa. XMMHUYECKasi CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001IEHNE U CHCTeMAaTH3aINS 1 0 0 bubnuotexa [JOK 14.05
3HAHHI https://m.edsoo.ru/00adb33c
67 Peseprubiil ypok. O60011IeHIE U CHCTEMaTH3AIIHS 1 0 0 bubmuorexa [JOK 15.05
3HAHUM https://m.edso0.ru/00ad9ch2
68 I'ogoBasi npoMe:KyTOYHAS ATTECTALMSA 1 1 0 https://m.edso0.ru/ff0d61c6 21.05
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 5 6
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9 KUIIACC

e Tema ypoka KoauyecTBo 4acoB BBIJ;ZROTﬁl;oaf;zI;fTI(:;:})}?;; . Jara ngqeﬂnﬁ
IUIaH aKT
n/n Bcero K.p Ip.p. peCypeE!
1 [Tepuoanueckuii 3axou. [lepuoanueckas cucrema bubmuorexa [JOK 1.09
xuMuueckux dyemenToB . . Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubmuorexa LIOK 4.09
XUMUYECKHUX IEMEHTOB IIEPBBIX TPEX IEPUOIOB https://m.edso00.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX bubmuoreka [JOK 8.09
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpel XumMudeckoii CBSI3U U THITBI bu6mmoreka [JOK 11.09
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbact
Kontponbnas padota Nel no teme «IloBropenue u 15.09
5) yriayOieHne 3HaHUM OCHOBHBIX Pa3/esioB Kypca 8
KJ1acca
5 Knaccudukanmss XaMHUUECKUX PEaKIMH 110 bubmuoreka [JOK 2 18.09
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
7 [TonsaTHE 0 CKOPOCTHU XUMHUYECKOMN pEeaKInu. bubnunoreka [JOK 3 22.09
[ToHsITHE O TOMOTEHHBIX M T€TEPOTE€HHbBIX PEAKIIMIX https://m.edsoo.ru/00adbe9a
IT . O 3 25.09
o | o ommariomos pameoy Surs Busmorsa 101
m P peaxil https://m.edso0.ru/00adc28c
MOJIO’KEHNE XUMHYECKOTO PaBHOBECHS
9 OKHCTUTENEHO-BOCCTAHOBUTEILHBIC PEAKITHH bubmiorexa LIOK 29.09
peakt https://m.edsoo.ru/00adcade
10 Teopus SIEKTPOIUTUUECKON TUCCOIHAITIH. bu6mmoreka [JOK 4.5 2.10
CubHble U cllabble 3IeKTPOTIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHUS peakIuil bubmiorexa LIOK 6.10
yp peat https://m.edsoo.ru/00add448
XuMudecKre CBOMCTBA KUCIIOT M OCHOBAHUI B 6,7 9.10
12 CBETE MPEJCTABICHUNA 00 IEKTPOTUTHUECKON bubmiorexa HOK
https://m.edsoo.ru/00add5d8
JTUCCOITAAITIT
XWMHUYECKHE CBOWCTBA COJICH B CBETE 8 13.10
13 IpeJCTaBICHUN 00 PIEKTPOTUTHUECKON bubmiorexa HOK
https://m.edso00.ru/00add8b2
JTUCCOITAAITIT
14 [TonsiTHE O THAPOIIH3E COJIeH bubmunoreka [JOK 9 16.10
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https://m.edsoo.ru/00add9d4

15 O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI bubmiorexa LHOK 20.10
https://m.edsoo.ru/00addd12
[IpakTudeckas padora Ne 1. «Pemnienue bubnroreka [JOK 23.10
16 .
AKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
K 6ota No2 27.10
17 «Z())JljeTllc);)gcl))JII{;:Ifqaec?;i nnccrzlcc))uTlfall\;in XHUMHYECKUE bubmorexa LIOK
' https://m.edsoo.ru/00addecO
peaxIuu B paCTBOPAX»
OO01mast XapaKTepUCTHKA ralOTeHOB. X UMUYECKHEC bubmuoreka [JOK 11 10.11
18 . .
CBOIICTBa Ha NMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CossiHast KUCJIOTa, XUMUYECKUE bubmuoreka [JOK 12 13.11
19 . .
CBOICTBA, MTOJYYECHHE, IPUMEHECHUE https://m.edsoo.ru/00ade104
IMpaxTrueckas padora Ne 2 o teme «IlomydeHue bubnuoreka LIOK 17.11
20 . . :
COJISIHOM KHUCJIOThI, U3y4YEHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
Beruuciienus no ypaBHEHUSAM XUMHYECKUX bubnmnorexa LIOK 20.11
21 .
peaKIuii, eclivi OJNH U3 PEareHTOB AaH B U30BITKE https://m.edsoo.ru/00ade488
bubnmoreka [JOK 12 24.11
22 OO0mas xapakrepucTika 31eMeHToB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
A .H .
| Ao b o Beomsene omorsatio 27T
pb A pHpoe. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopoi, cTpoeHue, Gpu3ndecKkue u bubnunoreka [JOK 14 1.12
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KucnoTa, Gu3ndecKue u bubnuotexa [JOK 15 4,12
25 N .
XWMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEaKIUH, JIeKaIue B OCHOBE 8.12
MIPOMBINIJICHHOTO CII0C00a MOIy4YeHUs CePHOM bubnuotexa [JOK
26 . .
KHMCJIOTBL. XMMHYECKOE 3arpsi3HEHUE OKPYXKaroIen https://m.edsoo.ru/00adec8a
Cpebl COETMHEHUSIMU CEPhI
Brruncnenue MaccoBoil 1011 BBIXOAa MPOAYKTA bubmuorexa [JOK 11.12
27 .
peaKuuu https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa 3J1eMeHTOB VA- . 16 15.12
28 A3(I)Ii ;:cﬁpEZTﬁzH:ﬁe BHH[I;/IHFI){(TL[: (bH3Il;z}e,1(;III;II/I;Ie U bubmiorexa HOK
’ . ’ https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOHCTBA
29 AMMuak, ero pu3nYecKue 1 XUMUIECKHUEe CBONCTBA, bubnuorexka [JOK 17 18.12
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MOJIYYCHHUC U ITPUMCHCHUC

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

[IpakTuyeckas padora Ne 3 mo teme «llomydenue

bu6mmoreka [JOK

22.12

30 aMMHaKa, U3y4eHHe ero CBOMCTB» https://m.edso00.ru/00adf180
31 A30THas KHCIOTa, €€ PU3HUECKHE U XUMUYECKHE bubmunotexa LIOK 18 25.12
CBOMCTBA https://m.eds00.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEH aMMOHUS B 29.12
KaueCTBE MHUHEPAILHBIX YA0OpEeHUH. XUMHUUECKOE bubnnoreka [JOK
32 . .
3arpsI3HEHUE OKPYKAIOLIEH Cpelibl COEAMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
O .0 V 19 12.01
3 onore, gomccsne n xieckae ovolcrsa BuGmorera LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnons3zoBanue Gocdaro a4yecTBe 15.01
34 MHEeg;nblibi;Hynq;6p%H;ﬁB g;ptiISIf:HI/Ie bubmnorexa LIOK
. ) https://m.edsoo.ru/00adfc20
PUPOTHOH cpebl hocharamu
35 Yrnepon, pacpocTpaHE€HUE B IPUPOJIE, bubmmoreka [JOK 20 19.01
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCUI/ILLLI yriaepoja, ux puandeckue U XuMHIeCKHe B6moreka LIOK 21 22.01
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBI3aHHEIC C ]
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYronbHas Kuciora u e€ conu bubmiorexa LIOK 26.01
https://m.edsoo.ru/00ae006c
IT 6ota Ne 4 "1 29.01
38 IJ’;I;TI/II/I;GOC;?‘;I; (I)(Teflqe;TB;SszMeeaK 0;;":;1{“6 bubmmorexa [IOK
T wo peaKtt https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
[TepBoHayanbHBIEC TOHATUS 00 OPraHUIECKUX bubnunoreka [JOK 2.02
39 .
BEIIECTBAX KAK O COEAUHEHUSAX YIIIEpoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coennuenus bubmiorexa LIOK 24 5.02
P a https://m.edsoo.ru/00ae080a
IT 6ota Ne 5. P 9.02
41 31(2?1??1\?2112;213):121 oaq ng T:S;I iBaxcHeI?mme bubmorexka [IOK
p Al https://m.edso00.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHIS
Kontponbnas padota Ne3 no teme «Baxkuenme bubnuotexa [JOK 12.02
42 .
HEMETAJUIBl U UX COEIUHEHHUS https://m.edsoo.ru/00ae0e18
43 OO0m1as XxapakTepuCcTUKa XUMHYECKUX DJIEMEHTOB bubnuorexka [JOK 28 16.02
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— MeTaJuI0B. MeTajuinueckas CBI3b U
METAJINYECKask KpUCTAIUTMYECKAs PEeIIETKA.
duznueckue cBOiiCTBa METAJIIOB

https://m.edsoo.ru/00ael103e

44 XVMUYECKUE CBOWCTBA METAIIIOB. bubnuroreka [JOK 29 19.02
DJIEKTPOXUMHUYECKUH PsiJl HANIPSXKEHU METaJIIOB https://m.edso0o.ru/00ae1156
OO6mue cnocoOs! momydeHus MeTauioB. CIUTaBsbl. 36 26.02
Brruncnenus no ypaBHEHUSIM XUMHUYECKUX bubnuoreka [IOK
45 peaKIuid, €CJI OJJUH U3 PEareHTOB COACPIKUT https://m.edso00.ru/00ae1156
IpUMECH
46 [TonsITHE O KOPPO3UH METAILIIOB BHGJ_IHOTeKa LOK 35 1.03
https://m.eds00.ru/00ae1278
bubmuoreka [JOK 30 4.03
47 [Henoumsie merae! https://m.edsocI)J.:ru/Oan14b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KATHS BH6J_IHOTeKa HOK 11.03
https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNbHBIC METAJIIbI — KAIbLIHUN 1 bubmuoreka [JOK 31 15.03
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueime coeiMHEHNS KaJIbLIU Bubmmorexa LIOK 18.03
https://m.edsoo.ru/00ae15e8
51 O06o00mIeHre U cucTeMaTH3aIus 3HaHUH 22.03
52 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHUS BH6FHOTeKa HOK 32 1.04
https://m.edso0o.ru/00ae1886
53 [IpakTuueckas pad6ora Ne 6 no Teme "KeEcrtkocTh bu6nuorexa [IOK 5.04
BOJIBI M METO/IBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
N bubmuoreka [JOK 33 8.04
>4 Amomuruii https://m.edsocl)l.ru/Oan1c64
55 AmM@oTepHbIe CBOMCTBA OKCHIA U THUIPOKCHIA BH6J?HOTeKa HOK 12.04
https://m.edsoo.ru/00aelc64
bu6mmorexa [{OK 34 15.04
56 Keneso mps://m.edsogrUIOanld%
57 Oxcunsl, THAPOKCHUIBI U conu xene3a (1) u xxenesza bu6mmorexa [{OK 19.04
(D) https://m.edsoo.ru/00ae35e6
58 O0001IeHne 1 cUCTEMaTU3AINS 3HAHUI 22.04
59 [Tpaktuueckas padota Ne 7. Pemenne bubnuotexa [JOK 26.04

SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC «Baxneiimnue

https://m.edsoo.ru/00ae3de8
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METaJJIbI 1 UX COCOAUHCHUA»

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX 29.04
60 peaxiuii, eciIu OJJUH U3 PEareHTOB J1aH B U30BITKE 1 bubnmoreka [JOK
WJI COAEPKUT IpUMeECH. Brruncienus MaccoBon https://m.eds00.ru/00ae1750
JIOJTM BBIXO/1a TIPOJIYKTA PEAKIIUU
61 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1 3.05
62 Kontposbnas padora Ne4 o teme «Baknerme 1 6.05
METAJIJTBl U UX COCTUHEHUS
63 BemiectBa 1 MaTepualibl B TOBCETHEBHOM KU3HU 1 bubmmorexa [IOK 10.05
YeJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1 buGmiorexa LIOK 38 13.05
https://m.edso00.ru/00ae4270
65 Postb XxuMum B penieHr# SKOITOTHIECKUX MPOodIIeM 1 bubmorexa LIOK 17.05
https://m.edso00.ru/00ae4270
66 PesepBHelit ypok. O00011I€eHNE U CHCTEMAaTHU3alINS 1 bubmuoreka [JOK 20.05
3HAHUU https://m.eds00.ru/00ae0dOa
67 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS 1 bubnmoreka [JOK 24.05
3HaHUU https://m.edsoo.ru/00adb33c
68 ['ogoBast mpoMeKyTOUHAs aTTeCTALMS 1 Bubmzorexa LIOK
https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IIpocBemnienue»

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOAUYECKUE MATEPUAJIBI JJIS1 YYUTEJIA

XuMHs B TECTaX, 3aja4ax u ynpaxxHeHusax. 8 kiacc (aBropsl O. C. I'abpuensn, U.
B. Tpuryouak).

OnexTpoHHas popMa yueOHHKA.

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://resh.edu.ru/

https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/09
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Ipunoxenune
K pabdoueii nporpamme OO0
y4eOHOro npeamera « XHMHSD)

®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUSA B padoyeid mporpaMme 1o XMMHUU

PabGouas nmporpamma Bocniutanusi BOY «3aBbssioBCKasi cpeHsisl MIKOJa» pealiu3yercs dYepes

UCIIOJIb30BAHUE BOCIUTATEIBHOIO IMOTEHIMANA YPOKOB XMMHH. JTa paboTa OCYIIECTBISETCS B
CIeIyIuX popMax:

B YCBOEHUH yYalllUMUCS 3HAHUM OCHOBHBIX HOPM M COLIMAJIbHO 3HAYMMBbIX 3HAHUI;

B Pa3BUTUM IIO3UTHBHBIX OTHOIIEHUN YydYallUXCsl K OOILIECTBEHHBIM LIEHHOCTSM (a MMEHHO, B
pPa3BUTHHU UX COLMAIBLHO 3HAYMMBIX OTHOIIECHUN);

B MPHOOPETEHNUN YYAIIMMHUCS COOTBETCTBYIOLIETO OOIIECTBEHHBIM IIEHHOCTSM OIBITa MOBEACHUS,
ONbITa TPUMEHEHUs CHOPMUPOBAHHBIX 3HAHMKA M OTHOLICHWH Ha NpPaKTUKEe (2 HMMEHHO, B
IpHOOPETEHNH UMU OIIBITA OCYIIECTBIEHUS COLMAIbHO 3HAYUMBIX JI€1).

Peanu3zanus BocnuTarenbHOro NOTEHIMANA YPOKA IPENOoJIaraeT Cle/1yIoniee:

YCTAHOBJICHHE JOBEPUTENIBHBIX OTHOLICHUN MEXIY YYUTEIEM U €ro YYCHHKAMH, CIIOCOOCTBYIOIINX
HNO3UTUBHOMY BOCHPUATHIO YYalIUMHUCA TpeOOBaHMM W NpPoch0 yduTeNs, NPUBICUCHHUIO UX
BHUMaHHA K 00CyX/1aeMoii Ha ypoke WH(OpMAIHH, aKTUBH3AIMH UX TT03HABATEIILHOW AEATEIbHOCTH;
noOyX/IeHUE IIKOJBHUKOB COOJIOAAaTh Ha YPOKE OOMICTIPHHATHIE HOPMBI TOBEIACHHS, IpaBUia
OoOLIEHUsT €O CTaplIMMHU (YYUTENSIMM) M CBEPCTHUKAMHU (LIKOJIbHUKAMM), NPUHLUIBL Yy4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3alHH;

UCIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOXHOCTEH COAEp)KaHUS yuyeOHOro IpeaMera uepes
JEMOHCTpALMIO JETSIM IPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOTO IIOBEJIEHUS, IPOSIBICHUS
YeJI0BEKOIIO0US M 100pOCepAeUHOCTH, Yepe3 1MoA00p COOTBETCTBYIOLINX TEKCTOB JJIsl UTEHUs, 3a/1a4
JUTSL peUIeHNUs, IPOOJIEMHBIX CUTYAIMH I 00CYXICHHUS B KJIacce;

NpPUMEHEHHE Ha YpPOKEe HWHTEPAKTHBHBIX (GOpPM pPaOOTHI y4aluXcs: WHTEUIEKTYalbHBIX WID,
CTHUMYJIMPYIOIIMX TO3HABATENbHYI0O MOTHBALIMIO HIKOJBHUKOB; TPYNIOBOH paboThl WM pabOTHI B
napax, KOTOpble yyaT IIKOJbHUKOB KOMaHIHOW paboTe U B3aUMOJIEHCTBHIO C IPYTMMHU JEThMU;
BKJIIOUEHUE B YPOK WMIPOBBIX MPOLENYp, KOTOPbIE IOMOIAaIOT MOAAEPKATH MOTHBALMIO ACTEH K
MOJIyYEHUIO 3HAHW, HAJTQXKMBAHUIO [TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJacce, IOMOTaloT
YCTaHOBJICHUIO JOOpOKeNaTeIbHON aTMOc(ephl BO BpeMsl yPOKa;

opraHusanus medcrsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUalIMXCA HaJ UX HEYCHEBAOIIMMHU
OJIHOKJIAaCCHMKAaMH, JaroLIEro IIKOJbHUKAM COLUAJIBHO 3HAYUMBIA ONBIT COTPYJHUYECTBA H
B3aMMHOM ITOMOIIIH;

MHULMMPOBAHUE U TMOJAJEP)KKA MCCIEA0BATEIbCKON JESITEIbHOCTH IIKOJBHUKOB B paMKax
peanu3aliii HMMH WHAMBUAYAJIbHBIX UM TPYIIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, 4YTO JAeT
MIKOJbHUKAM BO3MOXKHOCTh TPHOOPECTH HAaBBIK CaMOCTOSTENBHOTO PELIEHUS TEOPETUYECKOi
npo0JieMbl, HaBbIK T€HEpUpPOBaHHUS U O(OPMIIEHUS COOCTBEHHBIX HJEH, HaBBIK YBa)XUTEIHHOTO
OTHOLIEHUsI K YYXUM uAedIM, O(GOpPMIEHHbIM B paboTax Jpyrux HccieaoBareneld, HaBbIK
MyOJIMYHOTO BBICTYIJICHUS Tepes ayIuTopuei, apryMEHTHpPOBAaHUS M OTCTaWBaHUSA CBOEM TOUKH
3pEHUs.

co3/1aHue OJIarONpPUATHBIX YCIOBUN JJIS1 pa3BUTUSAILICHHOCTHBIX OTHOIICHUH:

- K MpUpOAE KaKk HCTOYHUKY >KM3HM Ha 3emiie, OCHOBE CaMOro €€ CYIIeCTBOBaHUS,
HY)KJarollelcs B 3alllUTE U IIOCTOSTHHOM BHUMaHUM CO CTOPOHBI YENIOBEKA;

- K 3HaHUAM KaK MHTEJUIEKTyaJlbHOMY pecypcy, obecreuuBaronieMy Oyyllee deaoBeka, Kak
pe3ysbTaTy KpOIOTIUBOTO, HO YBJIEKaTEeIbHOI0 y4eOHOro Tpyia
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8 kuaacce

HaunmenoBanue
pa3nena

Koa-Bo
JacoB

BocnurareabHBIA NOTEHIIHAJ YpoKka

HepBonaqanLHMe
XUMH4YECKHue
NMOHATUSA

20

-YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLLIEHUI MEXY YUUTEIEM U
€ro y4eHUKaMH, CIOCOOCTBYIOLIMX O3UTUBHOMY BOCIIPUSATHIO
y4JamuMucs TpeOOBaHUN U MPOCHO yUUTENsl, IPUBJICYCHUIO UX
BHUMaHHUA K 00CyX/1aeMoii Ha ypoke UH(popMaiuu;

-pa3BUTHE MOPAJIbHOTO CO3HAHUS U KOMIIETEHTHOCTHU B
pELICHUH MOPAJIbHBIX MPO0JIEM Ha OCHOBE JIMYHOCTHOTO
BBIOOpA;

-co37aHre OJaroNpHUsATHBIX YCIOBUH IS pa3BUTHS LIEHHOCTHBIX
OTHOILEHUHK MPUPOJIE KaK UCTOUHHUKY KU3HU Ha 3emiie, OCHOBE
CaMoro €€ CyILIECTBOBaHMsI, Hy)KJAIOLIEHCsl B 3alIUTE U
IOCTOSIHHOM BHUMaHMHU CO CTOPOHBI YeJIOBEKa

- (hpopmHpoBaHUE OTBETCTBEHHOI'O OTHOUIEHUSI K YUEHHUIO,
TOTOBHOCTHU M CIIOCOOHOCTH, O0YYaIOLIUXCSl K CAMOPA3BUTHIO U
€caM000pa30BaHUIO Ha OCHOBE MOTHUBALIUU K O0YUEHUIO U
MIO3HAHUIO;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (pOopM pabOTHI
YUaIIUXCS: - MHTEJUIEKTYalbHbIX UTP, CTUMYJIUPYIOLIUX
[I03HABATEJIbHYI0 MOTHUBALIMIO IIKOJIbHUKOB

- UCTOJIb30BAHUE BOCIIUTATEIIbHBIX BO3MOXKHOCTEH COAEPIKaHUS
y4eOHOro MpeMeTa 4epe3 JEMOHCTPALIUIO IETSIM IPUMEPOB
OTBETCTBEHHOT0, I'PaKJaHCKOI'0 IIOBEJICHNS IPUMEHEHNE Ha
YpOKE UHTEPAKTUBHBIX (POPM pabOThI yyaIuxcs: -
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIUX [103HABATEIbHYIO
MOTHBAIIMIO IIKOJIbHUKOB

Baxueiimmue
NMPeACTABUTEIHN
HEOPraHM4YeCKHX
BelleCTB
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- co37]aHKe OIaronpusTHBIX YCIOBUM Ui pa3BUTHUS
[IEHHOCTHBIX OTHOIICHUH K MPUPOJIe KaK UCTOUHUKY JKU3HH Ha
3emiie, OCHOBE CaMOT'0 €€ CYIECTBOBAHUS, HYKIAIOIIEHCS B
3alUTe U MOCTOSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKa;

- ICIOJIL30BaHUE BOCIIUTATEIbHEIX BO3MOKHOCTEHN COJZCpIKaHUA
yueOHOro MpeaAMeTa Yepe3 JeMOHCTPALIUIO IETSIM MPUMEPOB
OTBCTCTBCHHOI'O, I'PAXKAAHCKOI'O MOBCACHUS IPUMECHCHUC HA
ypOKe UHTEPAaKTUBHBIX (POpPM pabOThI yUaruxcs: -
MHTEJUIEKTYAJIbHBIX UI'P, CTUMYIUPYIOLIUX [TI03HABATEIbHYIO
MOTHBAIIHIO MIKOJTHHUKOB

- (hopmupoOBaHUE IETOCTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00LIECTBEHHON IPAKTHKHY;

- (hopmupoBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTHU B
OOIICHUH U COTPYTHUIECTBE CO CBEPCTHUKAMU

- opmupoBaHUE CTpEMIICHHS Y3HABATH HOBOE, MPOSIBIISITH
TIF0003HATEIIBHOCT, [ICHUTH 3HAHUS;

- pa3BUTHE MOPATHHOTO CO3HAHUS 1 KOMIIETEHTHOCTH B
pEIIeHUN MOPATBHBIX MPOOJIEM Ha OCHOBE JIMTYHOCTHOTO
BBIOOPA; cO3/1aHNe OJIarOMPUATHBIX YCIOBHMA ISl pA3BUTHUS
IIEHHOCTHBIX OTHOIIIEHUH K 3HAHUAM KaK HHTCJUICKTYAJIbHOMY
pecypcy, odecnieunBaroIieMy Oyayiiee 4eioBeKa, Kak
pe3yabTary

KpOIIOTIIMBOTO, HO YBJIEKATEIbHOTO YUeOHOr 0 Tpy/a,;

- opMupOBaHUE IIEHHOCTH 3/I0POBOT0 U O€30macHOro oopasza
KU3HU;




- YCBOGHHE MPABWJI MHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO
0€30IMMacHOTO MOBEICHUS B UPE3BbIUANHBIX CUTYAIUSX,
YTPOXKAIOUIUX KU3HU U 3J0POBbIO JIIOJIEH;
3 | llepuoauyeckuii 18 - opmupoBaHUE CTpEMIICHHS Y3HABATH HOBOE, MPOSIBIISITH
3aKO0H U M0003HATENbHOCTD, IECHUTh 3HAHMUS,
Ilepuoauueckasi - (hopMupOBaHHE LIEIIOCTHOTO MUPOBO33PEHUS,
cucremMa COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
XUMHYECKHX 0OLIECTBEHHON IIPAKTHUKHY;
aiementoB JI. M. -  UHUIOUUPOBAHUE U  TMOJAJEPKKA  HCCIEI0BATEIbCKON
MenpneieeBa. NESATEIbHOCTH IIKOJbHUKOB B paMKax pealu3alud HUMHU
CTpoenne aToMoB. WHIUBUAYAIBHBIX U TPYNIOBBIX UCCIEI0BATEIbCKUX MPOEKTOB,
XuMHYeCKasi CBSI3b. YTO JaeT UIKOJbHUKAM BO3MOYKHOCTh TIPHOOPECTH HABBIK
OxucanTe/bHO- CaMOCTOSITENILHOTO PEUICHHS] TEOPETUYECKOM MPoOIeMbl, HABBIK
BOCCTAHOBHMTEJIbHbIE TeHepupoBaHus W O(opmIIeHUsS COOCTBEHHBIX HJICH, HABBIK
peakumuu YB)XUTEILHOTO OTHOIICHUS K YY>KUM HJIeIM, 0()OpPMIICHHBIM B
paboTax Jpyrux HccieAoBarelei, HaBblK  MYOJIUYHOTO
BBICTYIUICHHUSI TIEepell ayAUTOpHeH, apryMEHTUPOBAHHUS U
OTCTAauBaHUsl CBOEH TOUKH 3PEHUSI.
9 kaace
Ne | HaumenoBanue| Kos-Bo | BocnurarenbHbIi NOTEHIHAJ YPOKA
pa3jiena 4yacoB
1 BemectBo  u| 17 - co3llaHue ONaronpHUSATHBIX YCIOBUU ISl Pa3BUTHS IICHHOCTHBIX
XUMHYECKHe OTHOLIEHMH K 3HAHUSIM Kak MHTEJUIEKTYaJlbHOMY pecypcy,
peakuuu oOecrneunBaromieMy Oyaylee 4yelioBeKa, Kak pe3ylbTary
KpOMOTJIMBOTO, HO YBJIEKATEIbHOTO Y4€OHOT0 Tpy1a;
- MOOYX/IeHNE MIKOJIFHUKOB COOIIOAATh Ha yPOKE OOIIECTIPUHSTHIC
HOPMBI ITOBEJICHUS, TpaBUIIa OOLEHUS CO CTAPUIMMU (YUUTEISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHITUIIBI y4eOHON AUCIUTIIMHBI U
camMoopraHu3aluu
2 Hemeranasr u| 25 - (popmHupoBaHUE CTPEMIIEHUS y3HABAaTh HOBOE, MPOSIBIISTh
HX COeIMHEHUS M0003HATENEHOCTD, IIEHUTh 3HAHMUS,
- BKJIFOYEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPbIE TOMOTAI0T
MOJ/IepKaTh MOTUBALIMIO JIETEN K MOJYyYEHUIO 3HAHUH,
- HAJIAKMBAHUIO TTO3UTHUBHBIX MEKJIMUYHOCTHBIX OTHOIIIEHUH B
KJIacce;
- (popmMHUpoOBaHUE 1IETOCTHOTO MUPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MIPAKTUKH;
- OCBOCHHE COIMANILHBIX HOPM, MPABUJI MOBEACHMUSI, poJieit u popm
COLIMAJIbHOW KU3HU B TPYIIIAX U COOOIIECTBAX;
3 Mertamabl u ux| 20 - opMHUpOBaHKE OCHOB IKOJIOTHIECKON KYJIbTYPHI
COCIMHEeHUS COOTBETCTBYIOIEN COBPEMEHHOMY YPOBHIO 3KOJIOTHUYECKOTO
MBIIILICHHS,
- (hopMupoBaHHME 11ETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsI HaykKu U  OOIECTBEHHOU
MPAKTUKH;
- popmupoBanue OCO3HAaHHOTO, YBaXHUTEJIbHOTO u
J0OPO’KENaTEIIbHOTO OTHOILIEHHS K IPYTOMY Y€JIOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUIO
4 Xumust ul3 - (¢opMupoBaHHE LIEHHOCTH 370poBOro u Oe3omacHoro ooOpasa
OKpY:KaKIIas KU3HU;
cpena - YCBOGHHME TpaBWI MHJIWBUIYAJbHOTO M  KOJUIGKTUBHOTO




0€301acHOTO TOBEACHUS B YPE3BBIYAMHBIX CUTYAIHIX, YTPOIKAFOIITIX
JKA3HU U 30POBBIO JIIOJIEH;

- HTHUITUUPOBAHKE U TOJICPIKKA UCCIEOBATEIHCKON ACATEIHPHOCTH
IIIKOJIBHUKOB B paMKax peanmaunn MU I/IHI[I/IBI/II[yaJILHLIX nu
TPYIIIOBBIX HCCIIEIOBATEIHCKUX ITPOCKTOB, YTO JIACT IIIKOJIbHUKAM
BO3MOXXHOCTBb HpI/IO6peCTI/I HaBBIK CaMOCTOATCIIBHOI'O pemeHI/m
TEOPETHUECKOU MPOOIEMBI, HABBIK TCHEPUPOBAHUS U 0(OPMIICHHS
COGCTBGHHBIX Hﬂeﬁ, HAaBBIK yBa)KI/ITeJIbHOI‘ O OTHOIIICHUSA K ‘Iy)KI/IM
uaesM, ohpOpMIICHHBIM B paboTax JAPyrux UCCIen0BaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIepe/1 ayJUTOPHEH, apTyMEHTUPOBAHUS U
OTCTaWBaHUs CBOCH TOYKH 3PEHUS
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