PaGouas mporpaMma 1mo yaeoHOMY npeaMery « X uMUAa»

INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUSl COCTaBJI€HA HAa OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npenacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE GeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[Tporpamma mo xuMuu Ja€T MPEACTABICHUE O IEIsX, O0Iel cTpaTernu 0O0ydeHus, BOCIIUTaHUS
U pa3BUTHUA OOYyYaIOUIMXCS CPEICTBAMH Y4eOHOro MpeaMeTa, yCTaHaBIMBaeT 00s3aTesIbHOE
IPEIMETHOE  COJAEp)KaHME, IIPElyCMATPUBAET  pACIpENeieHHe €ro Mo KilaccaM W
CTPYKTYPUPOBaHHE M0 pa3jiejaM U TeMaM IIPOrpaMMbl IO XMMHUU, OIPENEIAET KOJIUUYECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMI K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JIEATETLHOCTH 00YUYaOIIETrOoCs IO OCBOCHUIO YYEOHOTO COJIEPIKAHMS.

3HaHME XHMHUU CIY>KUT OCHOBOW i (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIErocs, €ro
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B MPUPOJE, O MYTSIX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.
N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH Ml camMopa3BUTHA U (OPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHME MBIIUIEHUS U TBOPYECKHUX CIIOCOOHOCTEH oO0ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKM3HM, Tak U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMUT CO CIIEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKIabIBa€T OCHOBBI 11€JIOCTHOTO B3IJIsLAa HA
€MHCTBO MPUPOJBl M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

croco0cTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOUIEHMSI K €CTECTBEHHO--HAyYHBbIM 3HAHUAM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOIMUYECKOe 00pa3oBaHue 00yUYaromnuXCsl.
JlanHble HampaBieHHss B OOyYE€HHHM XUMHUHM OOECHEeuMBAIOTCS CHEHU(PHUKON coaep:kaHus
y4eOHOTro TpeaMeTa, KOTOPbIM sBISETCS NeNarorndeckd aJanTHUPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0OLIEro o0pa3oBaHMsS OpPUEHTHPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATIbHBIX MOHATUH XUMHUHU, OCHOB HEOPraHMYECKON XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa cofepxaHusi IporpaMMBbl 110 XUMHH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
K €€ n3ydeHuro. CozeprkaHue CKJIaJbIBAETCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM DJIEMEHTE U
BEIIECTBE M CHUCTEMbI MOHATHI O XuMU4eckod peakuuu. OOe 3TH CHCTEMbI CTPYKTYpPHO
OpraHM30BaHbl IO MPUHIUITY IOCIEA0BATENBHOIO Pa3BUTUSI 3HAHUN HA OCHOBE TEOPETHUECKUX
MpeJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;



— MPEICTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PpPAaCCMATPUBAOTCA HA OCHOBE SMIMPHYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JpYromy,
BBIMOJHSAS (YHKIUM OOBSCHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue nporpaMmbl 0 XUMUHU CIIOCOOCTBYET (HOPMUPOBAHHIO IPEJCTABICHUS O XUMUYECKON
COCTABJISIOLIEH HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHCTEMHOW IPUPOJBI, LIEHHOCTHOTO
OTHOLLEHHS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HaHUA B Hayke. M3ydyeHne XuMuu NpoucXoIuT
C TpUBJICUYCHHEM 3HAHWN W3 paHee M3YUYCHHBIX y4eOHBIX MpeameToB: «OKpYKaloMMi MUY,
«buonorus. 5-7 knaccel» u «Du3uka. 7 Kiaccy.

[lpr u3yyeHHH XMMHUU TPOUCXOAUT (HOPMUPOBAHHME 3HAHUM OCHOB XHMHYECKOM HAyKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKON AESITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHl. 3ajaya y4eOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHHU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHUX PEaKIuil, B
(GOpMUPOBAaHMHM M DPA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUil O€30MacCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy wu3ydyeHMHM XWMHUU Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs Ba)XXHOE 3HAUYCHUE
IPUOOPETHN TaKHe LIETH, KaK:

— (opmupoBaHUE HWHTEIJICKTYadbHO pPAa3BUTONW IJMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HalpaBJIEHHOCTb OOY4YEHMsI Ha CHUCTEMaTHYeCKoe MpuoOuieHre oOydarolmuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHU;

— obecrieyeHre yCIOBHUM, CHOCOOCTBYIOHNIMX TMPUOOPETEHHIO OOydYalOIIMMUCS — OIBITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHUE JUISl Pa3InYHbIX BUAOB JIEATEIbHOCTH;

— (hopmupoBanue o01Iel PYyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM UYHCJIE
YMEHUH OOBSCHATH U OLIEHWBATh SIBJICHUS OKPYKAIOIIET0 MHUPA, UCHOJb3Yys 3HAHUSA U OIIBIT,
MOJIyYEHHBIE MPU U3YyYEHUU XUMHUH, MPUMEHATh UX MPHU PEIIeHUH NpoOsieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOU JEATEIBHOCTH;

— QopmupoBaHue y 00y4aromMXCs T'YMAHUCTUYECKHUX OTHOIIECHUN, MOHUMAaHHs LEHHOCTU
XUMHUYECKHX 3HAHUM JUI BBIPAOOTKU SKOJIOTMYECKH I1E€JIeCO00pa3HOro MOBEIACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOEHHS OOIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

MecTto npeamera B y4eOHOM IJIAHE IIKOJIBI

Xumusi BXOOUT B 00pa3zoBaTenbHYI0 00J7acTh «»EcTecTBeHHO-HaydHBIE TpeaMeTb». Oomiee
YHCJIO YacOB, OTBEAEHHBIX JJIS U3YYCHHUs] XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMA,
coctapsieT 136 gacos: B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kimacce — 68 yacoB (2 daca
B HEJIEITIO).

YYEBHO-METO/IUMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
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COAEP) KAHUE OBYYEHUSA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YE€IOBEKa. XUMHUS B CUCTEME HayK. Tena W BeliecTsa.
Odusnyeckue CBOICTBa BellecTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTue o Meromax
no3HaHus B XxuMuu. YucTeie BemecTa u cMecu. CriocoObl pa3/iesieHus CMECei.

ATOMBI U MOJIEKYJbl. XUMHUUYECKUE 3eMEeHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckasi popmyrna. BadeHTHOCTh aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiectB. OTHocuTenbHas aTomHas Macca. OTHOCUTENIbHAs MOJEKYJsIpHas Macca.
MaccoBast 1011 XUMUUYECKOT0 3JIEMEHTA B COETMHEHUH.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3anMocBsA3b KOJIM4YECTBa, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tel mo hopMynaM XMMHYECKHX COSTUHEHHI.
dusnyeckue U XUMHUYECKUE SBICHUS. XUMHUECKash peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUSs
Macchl BeleCTB. XUMHUeCKHe ypaBHeHUs. Kinaccudukanus XuMHYeCKUX peakiuil (CoeMHeHus,
pa3lioKeHus1, 3aMEeIIEHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHUYECKOW TIIOCY/IOH, TMpaBuUjaMu pabOThl B JIa0OpaTopuul W MpUEMAMU
oOpartieHusi ¢ 1abopaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3IoB HEOPTraHMIECKUX BEIIECTB, HAOMI0IeHNE (PU3NUeCKUX (TIJIaBJICHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKATMBAaHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBICHHM, HaOII0IeHNe
W ONHCAaHWE TPU3HAKOB TMPOTEKAHHUS XUMHUYECKHX peakuuid (pa3iokeHHe caxapa,
B3aMMOJICICTBHE CEpHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aMMOJEcTBHE kene3a ¢ pactBopoMm coiu meau (), m3yueHme crmoco6oB
pasleneHuss CMecei: C TOMOIIbI0 MarHuTa, (UIBTPOBAHWE, BBHIMAPUBAHUE, TUCTUIUIAIIHS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA T[OBAPEHHON COJHM, HAONIOJCHHE W ONHCAHUE
pPEe3ybTAaTOB TMPOBEICHUS OMbBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUsS MAacCChl, CO3/IaHUE
MoJIeTIe MOJIeKY (IapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB


http://www.nscience.ru/
https://m.edsoo.ru/7f41a636
http://www.nscience.ru/

Bo3nyx — cmecp ra3zoB. CocraB Bo3ayxa. Kuciaopon — 31I€eMEHT M IPOCTOE BELIECTBO.
Haxosxnenue kucinopoaa B npupoe, GU3NIecKue 1 XUMUYECKHE CBOMCTBA (PEaKIUU TOPEHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuu |
MPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aloTporHas MOAH(pUKAIUS
KHCJIOPOJA.

TemoBoit  3ddexT xXuMHUUEeCKOW peakiuH, TEPMOXUMUYECKHUE YpaBHEHHs, JK30- U
OHAOTEPMUYECKUE peakuuu. ToIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIOsI.

Bopmopon — snemeHT M mpocroe BemecTBo. Haxoxkaenue Bogopoaa B mpupoze, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oTy4yeHus. KucioTsl u comiu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoicTBa BOAbl. Bonma kak pactBoputens. PactBopbl. HackleHHble U
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewlecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poibp pacTBOpoOB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeamHeHnid. Oxcuapl.  Krnaccudukamuss  OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
okcu10B. DU3nuecKre U XMMUUECKHE CBOMCTBa OkcrI0B. [losryueHne okcuios.

OcHoBanms. Knmaccudukanuss ocHOBaHUWil: IMIENOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanmil. Pu3nyecKkue M XHMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBAaHMH.

Kucnorsl. Knaccudpukammst xucnor. Homenknarypa xucnor. Du3MUecKne M XHMHYECKHE
cBoiicTBa kucior. Pan akrusnoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenknarypa coneil. @usnueckue U XuMudeckue cporicta coseil. [lonyuenue comneit.
['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OIpeAeNiCHUEe COJEepKaHUS KUCIOpoJa B BO3AyXe, IOJNy4YeHHE, COOMpaHHeE,
pacro3HaBaHME M HM3yY€HUE CBOICTB KUCJIOpOJa, HAOMIOJEHHE B3aUMOJACHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBHS BOSHMKHOBEHMSI M MpPEKpalleHus ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3lilaMu OKCHJOB U ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pPACIIO3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TOpeHue), B3auMojelcTBHe Bogopoaa ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momnb, HccaenoBaHne OCOOEHHOCTEH PAacTBOPEHMs BELIECTB C PA3IMYHOM pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICIICTBHE BOJBI C MeTalJlaMH (HaTpUeM WU Kalbl[MeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAacTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peakuuil HEWTpalu3alud, IIOJIy4EHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, pEeLIeHHE SKCIIEpUMEHTANIbHBIX 3a]a4 110 TeMe «Baxuelinue
KJIACChl HEOPTAaHUYECKUX COETUHEHUI».

Ilepuoauyecknit 3akoH u Ilepuoamueckass cucrema xuMu4yeckux 3jaemeHtos JI. H.
Menpneseesa. Ctpoenune aToMoOB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbBIC
peakuuu

[lepBble MOMBITKM KiacCU(UKALUU XUMHUYECKUX 3JeMeHTOB. [IoHATHE O Trpynmax CXOAHBIX
AIIEMEHTOB (ILEJIOYHBbIE M IIEJIOYHO3EMENbHbIE METaulbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

[Tepnonnueckuit 3akoH. Ileprnoanyeckas cucrema xuMudeckux 3ymeMeHToB J[. Y. Menneneesa.
Kopotkomnepuonnas u anuHHONepuonHass ¢opmbl Ilepuoauueckoil cucTeMBbl XUMHYECKHX



anemenToB 1. . Menneneesa. I[lepuoast u rpynnel. @U3N4eCKuil CMBICIT IOPSAAKOBOIO HOMEPA,
HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3otomnbl. DneKkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB Ilepmommueckorr cucrembr J[. U.
MenpeneeBa. XapakTepucTUKa XMMHUECKOIO JIEMEHTA 0 €ro nosnoxeHuto B Ilepuogunueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTOMOB XHMHUYECKUX 3JEMEHTOB, METAIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Meproiam.

3nauenue [lepuonnueckoro 3axkoHa u Ilepuoanueckoil cUCTEMbl XMMUYECKUX JIEMEHTOB IS
pa3BUTHS HAyKu U npakTuku. 1. U. MenneneeB — y4€HbIi U rpakIaHUH.

Xumnueckasi cBsizb. KoBaneHTHas (MojsipHasi U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUILIATEIIbHOCTh
XUMHUYECKHX 3JIeMeHTOB. loHHas CBSI3b.

Crenenp okucineHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHbBIE peakuuu. [Iporueccel okuciaeHUs u
BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumeHm:

M3y4eHHEe O0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMu KHCJIOT M ILEJIOYEH, IpPOBEIEHUE OIbITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).
Meswcnpeomemmnbwie ceasu

Peanuzaius MeXIpeIMETHBIX CBSI3eU MPU M3YYEHHH XMMHH B 8 KIJIACCE OCYIIECTBISIETCS Yepes3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX IMOHATUH, TaK W NOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JJIsl OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO 1IMKIIA.

OOme ecTecTBEHHO--HAy4YHbIC TMOHSTHS: HaydHbIA (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIHU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

O®usuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIHJA, H30TOIbI,
pPaZINOaKTHBHOCTh, MOJIEKYJA, JJIEKTPUYECKHIA 3apsi, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIie.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, runpochepa, MUHEpaNIbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKONAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeECKasi peaKusi

Ilepnonnueckuit 3akoH. lleproanueckas cucrema xuMuueckux sineMeHToB /[[. M. Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHUYECKHMX JJIEMEHTOB IEPBBIX
TpEX MEPUOJO0B, KAIUs, KAJIbLIUI U UX COEAMHEHUN B COOTBETCTBUHU C MOJOXKEHHEM 3JIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BellecTBa: BUABI XUMUYECKOM CBsI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKN U BUJJa XUMUYECKOU CBSI3U.
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJlaccaM HEOPraHWYEeCKUX COCIMHEHUH, IeHETHUYEeCKas CBs3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanuss XUMUYECKHX peakUuil MO pa3iu4HbIM Mpu3HaKaM (10 YHUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacCTHIO KaTaau3aTopa). JK30- H
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonsatne o ckopocTH XuMMHYecKod peakiuu. IloHaTne 00 0OpaTHMMBIX W HEOOpaTHMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuze. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAaKIMM,  AJIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENIbHOW peakiuu. CocTaBlIeHUE YPABHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopuss 3NEKTPOIUTUYECKON AMCCOLMALMM. OJIEKTPOIUTBI MU HEIIEKTPONUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenens quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakumu moHHOr0 OOMeHa. YCIIOBUS MPOTEKAaHHWS pPEAaKUUMi HMOHHOTO OOMEHa, MOJHBbIE WU
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAHUN M COJIEM B CBETE
NpEeACTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HWOHBI
[TonsiThe o ruzponn3e cosen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTANIMUYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJIJIOB
U HeMeTauloB (rpadura M anMasa), CIOXKHBIX BELIECTB (XJIOpUIa HATpHs), HCCIEI0BAHUE
3aBUCUMOCTH CKOPOCTH XHMMHYECKOH peakiuu OT BO3AEHCTBUS pa3IM4YHbIX (HAKTOPOB,
MCCJIEJOBAHUE DJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpoLEcca AMCCOLUALMM KHUCIOT,
menoyed U cosedl (BO3MOXKHO MCIIOJI30BAaHME BMJIEO MAaTEpUANIOB), NPOBEJCHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TNPU3HAKU MPOTEKAHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE OCalKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLIMUN (FOPEHHE, peaKlUu pPas3IoKEeHHs, COSAUHEHHUs), pacllO3HAaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAayeCTBEHHBIX pEAaKUMA Ha HOHBI, peIIeHue
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OOmast xapakTepucTuKa rajgoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTEICHU
okucneHus. CTpoeHue U (QpU3NUECKue CBOMCTBA MPOCTHIX BELIECTB — TajlOr€HOB. XUMHYECKHE
CBOICTBa Ha mpuMepe Xjopa (B3aMMOAEWCTBHE C MeETalllaMd, HEMeTaJUlaMM, LIEI0YaMH).
XnopoBonopo. CosisiHast KMCI0Ta, XMMUYECKUE CBOIMCTBA, MOJIyuyeHHe, IpuMeHeHue. JleiictBue
XJIOpa U XJIOPOBOJOPOJa Ha OpraHU3M 4YeJioBeKa. BakHeWinue XJIOpUAbl U UX HAaXOXKICHHUE B
pUpoe.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (pu3NyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOINIHBIE MOJU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XHUMHUYECKHE PEaKIMH,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4deHus cepHoi Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynabgaT-uoH. HaxoxeHnue
ceppl U €€ COeINMHEHUH B TMpUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpY)Kalollel cpelsl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLICHUS.

OO0m1as xapakTepucTika 371eMeHToB VA-rpynmsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTENEeHH OKHCIEHUs. A30T, pacCpOCTpaHEeHUe B MpUpPoJe, GU3NUECKNE U XUMUYECKHE CBOWCTBA.
Kpyrosoport azota B mpupoje. AMMHaK, ero (u3n4eckne 1 XUMHUYEeCKHUe CBOUCTBA, MOJyYeHHE U
npumenenre. Conu aMMOHMS, HUX (QU3NYECKHE M XUMHUYECKHE CBOWCTBA, NpPHUMEHEHUE.
KadecTBenHast peakuus Ha MOHBI aMMOHMS. A30THasi KUCIIOTa, €€ TMOJydeHHe, PU3NYecKue H
XUMHYECKHE CBoOicTBa (oOmIMe Kak MpeACcTaBUTENs Kiacca KHUCIOT M CHelUpUYEcKHe).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B KadeCTBE MHMHEPAIbHBIX YA0OpEHUH.
XVUMHYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeibl COCTUHEHUSMHU a30Ta (KUCIOTHBIE MOXKIH,
3arps3HEHUe BO3]yXa, MOYBBl U BOJ0EMOB). Docdop, amutoTponHsie Moaudukamuu docdopa,
busnueckue u xumuueckue ceorictea. Oxeun Gocdopa (V) u dhochopHas kuciora, GU3nIeCcKre
U XUMHUYECKHE CBOiicTBa, mosyueHue. Mcmonb3oBanue (ocdaroB B KauecTBe MHUHEPAIbHBIX
yI0OpeHMil.



Obmas xapaktepuctuka 31eMeHTOB IVA-rpynmbel.  OcoOeHHOCTH  CTPOGHHS  aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUA. YTJIepo/l, aJUIOTPOIHbIE MOAU(UKAINK, pacCIPOCTPaHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupel yriaeposaa, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBbI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI100aJIbHOTO MOTEIUICHUs KJIMMaTra, MapHUKOBBINA 3QQeKkT. YroibHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MONy4YeHHE M IpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX yriepoja (MeTaH,
3TaH, JTWJIEH, aleTWIEH, 3TaHOJ, TJMUIEPUH, YKCycHas Kuciora). IIpuponHble HCTOYHUKU
YTJI€BO0OPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX MepepadboTku (OCH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: )KHMpax, OeKax,
yriaeBoJax — M HMX POJM B JKU3HU 4YelloBeKka. MaTepuanbHOE €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckue U XuMUYECKHE CBOMCTBA, MONIy4YeHHUEe U npuMeHeHne. CoeTnHeHUs
KpeMHus B npupoae. O0uue npencrasienus o0 okcune kpemuus (1V) u kpemMHueBoil kucinore.
Cunukatel, UX HCHOJIb30BAaHUE B OBITY, B TMPOMBIIUIEHHOCTU. BakHelmine cTpouTenbHbIE
MaTepuaibl: KepamMHKa, CTEKJIO, LIEMEHT, OeToH, xeye300eToH. I[Ipobnembl Oe3omacHOro
UCIOJIb30BaHUS CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHe o0O0paslloB HEOPraHWYECKHX BEIIECTB, CBOICTB COJSHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLIUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pU3MYECKUe U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMJIEHHWE C 00pa3liaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHaoOB), HaONIOJEHWEe Tpolecca OOYrJMMBaHHUS — caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHOMN CEPHOI KUCIOTHI, U3yYCHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEepHOMU
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOI0JIeHuEe IpHu3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUAIIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHui,
nojy4deHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), U3yYEHUE MOJENed KPHUCTAUIMYECKUX PEHIETOK aaMmasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C HPOIECCOM aAcOpOIMHM PacTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHHE
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAadeCTBEHHBIX peakIMil Ha KapOOoHAT U
CHWJIMKAT-UOHbl W W3y4YEHHE TMPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIyKIHeH
CHWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PELIEHHE JKCIIEPUMEHTANIBHBIX 3a1ad 1Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COCTUHEHUS.

Metayibl M X COeIMHEHUS

OO01mas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAVIOB Ha OCHOBAaHHUM MX TOJIOXEHHS B
Ilepuonnueckonn cucreMe XUMHUeCKuX dieMeHTOB JI. 1. MenneneeBa U CTpOEHHs aTOMOB.
Crpoenue MmetayioB. Metamnueckas CBA3b M MeTajlIMyecKkas KpHCTaUIMYEecKash pEelETKa.
ONEKTPOXUMHUYECKUM psia HanpshkeHU MeramwioB. dusnueckre M XUMHYECKHE CBOMCTBA
MeTayioB. O6mue crnocoOs! moynydeHus MetaioB. [IoHsATHE O KOPPO3UH METAIJIOB, OCHOBHbIE
CHocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTajb, YyTyH, JIOPAJIOMUHUM, OpoH3a) M HMX
IIPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaibl: nosiokeHue B Ilepuoanueckoi cucreMe xumuueckux snemeHtos JI. U.
MenneneeBa, cTpoeHHe HMX aTOMOB, HaxoxJeHHe B mnpupone. dusnueckue U XUMHUYECKUE



CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIIOB U UX COCTMHEHUM.

[[{erouHO3eMENBbHBIE METAJIBI MATHUW M KalbLUi: nosioxkeHue B Ilepuommdeckoil cucreme
xuMuueckux sneMeHToB J[. M. MenneneeBa, cTpoeHHe MX aTOMOB, HAXOXJIEHHE B MPUPOJE.
dusuyeckrue U XUMHYECKUE CBOICTBA MarHvsg M Kaiablidsd. BakHeHIIMe cOeqUHEHUS KaJbIIUs
(oxcun, rugpokcu, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B llepuoanueckoil cucreme xummuyeckux saemeHtoB [l W
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/Ia ATFOMUHUSL.

Keneso: nonoxenue B [lepuonnueckoin cucreme xumuueckux semeHtoB Jl. M. Menneneesa,
CTPOCHHME aroMa, HaxoxiaeHue B mpupoae. Dusmyeckrue M XUMHUYECKHME CBOMCTBA Kejesa.
Oxkcuapl, Tuapokcu bl u conn xenesa (1) u xenesa (111), ux cocras, cBOMCTBa U TTOJTyYCHHE.
Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pa3llaMd METaUIOB U CIUIaBOB, UX (U3NYECKUMHU CBOICTBaAMH, H3y4eHHUE
pE3yJNbTaTOB  KOPPO3MM  METaUIOB  (BO3MOJKHO  MCIOJb30BAaHUE  BHUAEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEpPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEPUAOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGmrOICHIE U ONMMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHH MOHAMH HATpHS,
KaJusl U KaJIbIUs (BO3MOXHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), UCCIICIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BakHeWme MeTallyibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemectBa u Matepuanbsl B MOBCEJHEBHOM HU3HU uejloBeKa. be3ornacHoe HCHOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyXarolel cpeabl (mpelenbHas JONyCcTUMAasi KOHIEHTpalus
BeniecTs, ganee — [1/IK). Ponp XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHaIOB (CTEKJIO, CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).
Mesxicnpedmemmuwie cea3u

Peanuzanus MexnpeaMEeTHBIX CBS3E€H MPU M3YyYEHUN XUMHUHU B 9 Kilacce OCYIIECTBIISAETCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK U TMOHSATHUH, SBISIONINXCS
CHUCTEMHBIMU ISl OTACIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIM (PaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, Kiaccu(UKanus, TMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN () PeKT, TEXHOTOTHS, MaTepPHAIIBI.

®dusnka: MaTepus, aroM, OJJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKJIHA, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUI 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUAIIEKTPUKY, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEHIETKA, CIJIaBbl, (U3UUYECKHUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorust: ¢dorocuHtes, npixaHue, Ouocdepa, HIKOCHUCTEMa, MHUHEpATbHBIE YAOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

['eorpadus: armocdepa, rumpochepa, MHUHEpANIbI, TOPHBIE TOPOJBI, TMOJIE3HBIE HCKOMAeMbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl 1OCTUTAIOTCSA
B X0JIe 00y4eHHUsI XMMHUU B €TUHCTBE Y4eOHOI 1 BOCIIUTATENIbHOMN 1€ATEeIbHOCTH B COOTBETCTBUU
C TpaauIIUOHHBIMHU pOCCI/If/’ICKI/IMI/I COINMOKYJIbTYPHBIMU u AYXOBHO-HPABCTBCHHBIMU
LEHHOCTSAMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAaMH U HOPMaMH IOBEACHHSI U CIIOCOOCTBYIOT
poIeccaM CaMOTNIO3HAHMSI, CAMOPA3BUTHSI M COIIMATTU3AINN 00 yJaIOITIXCA.

JInaHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOMN
IIO3UTUBHBIX HEHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCclIMpPCHUC ONbITa ACATCIBHOCTU Ha eé OCHOBC, B
TOM YHCJIE B YACTHU:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[EHHOCTHOTO OTHOUIICHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJICIU, ITOHHMMAaHHA 3HA4YCHUA XHUMHYECKOU HAayYKH B JXHU3HHU COBPCMCHHOI'O O6IJ.I€CTB3.,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaluell O MEepeoBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
Mupa 1 oOIIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILICHUH B KOJJIEKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-HCCIIeI0OBATEIHCKOMH,
TBOPUYECKON M JAPYruxX BHAAX MAESITEIbHOCTH, TOTOBHOCTHM K pa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH IIPHU BBIIIOJIHCHHUU y‘Ie6HI>IX, II03HAaBaTCJIbHBIX 3aJa4, BBIIIOJITHCHHUHN XHMHYCCKHX
SKCIIEPUMEHTOB, CO3/IaHUU Yy4eOHBIX MPOEKTOB, CTPEMIIEHHWS K B3aMMOIMOHMMAHUIO U
B3aUMOIIOMOIIIM B TIPOLIECCE ATOM Y4YEOHOW JMESITENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILEH C TMO3UIMKM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIIEICTBHUM IOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PCHUYCCKHUEC MPCACTABICHUA O BCUICCTBC U XUMHUYECKOU pCaKknun, COOTBCTCTBYIONIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABISAIONIME OCHOBY JJISi TOHHUMAHUS CYIIHOCTH
Hay‘-IHOI\/'I KapTHUHBI MHpa, MMPCACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA NPHUPOIBI,
B3aUMOCBS35IX UEJOBEKa C NPUPOJHOM Cpeoi, O poiau XUMHUM B T[O3HAHUU HSTHUX
3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HANpaBJICHHbIE HA TMOJYyYEHHE HOBBIX 3HAHUM 1O XUMHH,
HEOOXOUMBIE JIsi OOBACHEHHS HAOII0aeMbIX TMPOILIECCOB U SIBJICHHM, ITO3HABATEIHHOM,
MH(GOPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE€ HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMH TEXHHYECKHUMH CPEICTBaAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOY4YeHHI0 W TO3HAHHWIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B abHEHIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE HEHHOCTH KM3HH, OTBETCTBECHHOTO OTHOMICHUSA K CBOCMY 3JO0POBBIO, YCTAHOBKH Ha
3I0POBBI  00pa3 JKHU3HHW, OCO3HAHHME TMIOCIEJACTBUI U HEMPUSATHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus: ajakorojisi, HAapKOTHUKOB, KYypeHHWs), HEOOXOJAMMOCTH COOJIOACHUS TPaBUII
0e30MacHOCTH MPHU OOPALEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M peabHOMN KH3HH;

5) TPy10BOT0 BOCIIMTAHUS

WHTEpPEC K MPAKTUIECKOMY U3YUCHHUIO MPOPECCH U TPya pa3IMyHOTO POJia, yBaXKEHUE K TPYIY
H pe3yiibTaTaM pr,llOBOfI ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBC IMPUMCHCHUA NMPCIMCETHBIX
3HAHMA TI0 XHMHHU, OCO3HAHHBIA BBIOOP WHIUBUIAYATbHOW TPACKTOPUU TPOJOIKEHUS
00pa3zoBaHusi ¢ y4€TOM JMYHOCTHBIX WHTEPECOB M CIMOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH, YCHemHON NpodecCHOHATBHOW NeATETbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHATBHOM CPEIE;



6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

9KOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOLIEHHE K IPUPOJE KaK HCTOYHMKY >KU3HU Ha 3emiie, OCHOBE
e CylecTBOBaHMs, INOHUMAaHHWE IIEHHOCTH 3JI0pOBOrO0 M ©Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 310POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATH 3HAHMSI, IOJy4YaeMble IPU H3YUYEHUU XUMUH, Ul PELIEHUs 3ajaad,
CBA3aHHBIX C OKPYXAIOLIEH NPUPOJHOW CPENOH, I IOBBIIIEHHS YPOBHS OSKOJIOTHYECKOU
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEeM U MyTe WX pelieHus
IIOCPEACTBOM METOJIOB XMMHH, YKOJIOITMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MertampenMeTHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAYUMbIE IS (OPMHUPOBAHHUSA
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPbIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE oOOecrnednBaoT (OpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOM €S TEIbHOCTH.
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHHMsI HCIIOJIB30BaTh NMPUEMBI JIOTHUECKOTO MBILUICHUS NP OCBOCHHMM 3HAHUMN: PACKPHIBATH
CMBICI XUMHUYECKMX TMOHATUN (BBLAEIATh HX XapaKTepHblE INPU3HAKH, YCTAHABIIMBATH
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMM), UCIIOJIB30BaTh MOHATHS Ul OOBSCHEHHS OTJIEJIbHBIX
(GakTOB W SBICHWH, BBHIOMPATh OCHOBAaHMA W KPUTEPUU IS KIACCUPHUKAIMHA XHUMHUYECKHX
BEUIECTB M XMMMUYECKHUX PEAKLUH, YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
00BEKTaMU HM3y4Y€HUS, CTPOUTH JIOTHUYECKHE pacCyXIeHUs (MHAYKTUBHBIE, JEIYyKTUBHBIE, IO
aHaJIOTUH ), 1€1aTh BBIBOJBI U 3aKJIIOYCHUS;

YMEHHME MPUMEHATh B IPOIECCe IMO3HAHMUSI TMOHATUS (IIPEIMETHbIE M METaNpEeJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBBIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakluud — NpU pelIeHUH YydeOHO-
IIO3HABATENIBHBIX 3a/1a4, C Y4€TOM O3THUX MOJENIbHBIX MPEJACTABICHUN BBIABIITH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

YMEHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI /11 (POPMHUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OMbITa MO I[UIAHUPOBAHUIO, OPTraHMU3allMM U TPOBENEHUI0 YYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a X0JIOM MPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pabora ¢ undopmaumeii:

yMEHHUE BbIOMpATh, aHAIM3UPOBATh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3IMYHBIX BHUJOB U
dbopM mpencTaBiIeHUs, MOIYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-TIOMYJISIpHAs JUTepaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE TNPHUMEHATh Pa3IMYHble METOABI M 3alpoChl MPHU MOUCKE U O0TOOpe MHPOpMaLUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3aa4



OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIb30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJileHUE KYIbTYPOl aKTUBHOI'O HCIIOIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpMYy MpencTaBICHUS
uH(pOpMallMd ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladyl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UpPOBaTh B IIpoliecce Y4eOHOM U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPYXaroIIe MPUPOIHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:

YMEHHMsI 3a[]aBaTh BOIPOCH (B X0Je auanora u (Win) JUCKYCCHUHU) MO CYIIECTBY OOCYyKIaeMou
TeMBI, POPMYJIMPOBATH CBOM MPEIOKEHUS OTHOCUTENILHO BBIMIOJIHEHHS ITPEIOKEHHON 3a/1auu;
YMEHHsI TPECTaBIATh MOJyYEHHbIE PE3yNIbTaThl MO3HABATENbHOM AEATEIbHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JelaTh IMPE3CHTAII0 PpPEe3yJbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOrO OMBITA, JIAOOpaTOPHOW pPadOTHl MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM I103HABAaTEIbHOU U
HCCIIEIOBATEIIBCKON JICATEIBHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
Oo0IIMX MHTEPECOB U COTNIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPEACIICHHE KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHBbIE yHHBepcadbHble Y4eOHbIe AelicTBUA:

YMEHHE CaMOCTOSITENIBHO OIpeAessaTh LEeNu JAeATeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMpPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMOJIy4eHHUS HOBBIX 3HAHMU 00 H3y4aeMblX OOBEKTax —
BEIIECTBAX U PEAKLUIX, OLIEHUBATh COOTBETCTBHE TOJIYYCHHOTO pe3ysIbTara 3asBICHHOW LIENH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJiaraéMble B YCIOBUH 3a/IaHUM.
MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmpenMeTHBIX pe3yibTaTOB IO OCBOEHHUIO  00S3aTENHOTO  COJEpXaHMUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0y4arolMMHUCST Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JAEHCTBHM, crenupuueckue s
PeIMETHOW 00NacTH «XWUMUS», BUIBl JIEATEILHOCTH MO TIOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.
K xonIty oOyuenus B 8 kiiacce rnpemMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o PacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSATHHA: aTOM, MOJEKYJIa, XHUMHUYECKUN
DIIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOAHAs W HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAas U MOJEKYJsSIpHas Macca, KOJIUYECTBO BEIIECTBa, MOIIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsi XHMHUYECKOTO DJIEMEHTa B COCIMHEHUH, MOJSIPHBIH O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHHS, XUMHUYECKast
peakmus, KIacCU(pUKAIMS PEaKIUi: pPEakIu COSJHMHEHUS, PEaKIMH Pa3JIOKCHHS, PEaKIUH
3aMeIIeHus], peaklluu 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIUIOBOM 3P deKT peakuuu,
SJIPO aToOMa, DJIEKTPOHHBIN CJIOH aToMma, aTOMHasi OpOUTalb, palyC aTOMa, XUMHUYECKast CBS3b,
MOJISIpHAasl U HETOJspHAs KOBAJCHTHAas CBS3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH, PacTBOP,
MaccoBas JIoJIsl BellecTBa (IPOIEHTHAs KOHIIEHTPAIINs) B PaCTBOPE;

L4 HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHUYCCKUX MOHATHUH U NPUMCHATH OTU
MOHATHS IPU OIIMCAHUU BCUICCTB U UX npeBpameHHﬁ;
L HCIIOJIB30BAaTh XHUMHYCCKYIO CHMBOJIMKY JJId COCTaBJICHHUA q)OpMyJ'I BCIICCTB U

YPaBHEHUN XUMUYECKUX PEAKLUN;



° OMpPCACIIAThL BAJICHTHOCTH AaTOMOB J3JICMCHTOB B 61/IHapHI:IX COCAMHCHUAX, CTCIICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K OMpPeIeIEHHOMY
KJIACCy COeAWHCHHA 1O QopmyiaMm, BUJ XUMHYECKOH CBS3M (KOBAaJCHTHAsT W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpsiBaTh cMbica [lepuoauueckoro 3axkona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
IIOHUMAaHUC HepI/IOI[I/I‘{eCKOfI 3aBUCUMOCTH CBOMCTB XMMHYECKUX DIIEMECHTOB OT UX IIOJIOKCHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPAHEHMS] MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

o ONMMCHIBATH U XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoguueckoid cUCTEMBbI
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnma)y, Manbie u OonbIIMe MEPUOIBI, COOTHOCHTH 0003HAUYEHUS, KOTOPHIC
umerorcs B Tabnuue «llepuonuyeckas cucreMa xumuueckux snementoB J[. 1. MenneneeBay c
YUCJIOBBIMU XapaKTCPUCTUKAMU CTPOCHHUSA AaTOMOB XHMMHUUCCKHX 3JICMCHTOB (COCTaB H 3apsajg
a1pa, o0lIee YUCIIO JEKTPOHOB U PaCIpeie]IeHHE UX 110 SJIEKTPOHHBIM CIIOSIM);

o KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
. XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB Pa3JIMYHbBIX

KJIaCCOB, MOATBEPK/Iasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

o IIPpOrHO3UPOBAThb CBOMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX KauyeCTBEHHOI'O COoCTaBa,
BO3MOJKXHOCTHU IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;
L BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MACChbl BCHICCTB, MAaCCOBYIO

JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKlvH;

o IPUMEHSATh OCHOBHBIE ONEPALMM MBICIUTEIILHOW NEATEIbHOCTH — aHalIM3 U CHHTE3,
CpaBHEHHe, 0000lLIeHHe, CHCTeMaTH3allllo, KJIacCU(UKALMIO, BbISIBIEHHUE MPUYUHHO-
-CIE/ICTBEHHBIX CBSI3€ll — U1 M3YYEHHs CBOICTB BEIECTB M XHUMHUYECKUX peaklui,
€CTeCTBEHHO-HAyUHble€ METO/bl MO3HaHMUA — HaOJI0eHUEe, HU3MEpEeHUe, MOJeIUPOBaHHE,
HKCIIEPUMEHT (peaibHbI U MBICIICHHBIH);

o clieZIoBaTh  IMpaBWJIaM  TIOJb30BAHUS XHMHYECKOM Tmocymoil u  1abopaTOpHBIM

o0opynoBaHMEM, a TakXKe INpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB M0 TMOJYYEHHIO U
coOMpaHIo ra3000pa3HbIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), IPUTOTOBIEHHUIO PAacCTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOrO BEHIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PacHO3HABAHUIO PAcCTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
MHAUKATOPOB (1akMyc, ¢peHondTaaert, MEeTUIOPaHK U APYTHUE).

K koH11y o0yueHus B 9 kjacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: XHMUYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEUIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XWMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBII 00BEM, PacTBOp, PIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMAIMS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKiuyu, OKUCIHWTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJJIOTPOIHUS,
aM(pOTEpHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METANINYECcKas), KpUCTAIIMUECKas
pemérka, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeneabHO
nonyctumast koHuentpanus [1/IK Bemectsa;

o WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TIOHSATHUH M NPUMEHSATH 3TU
MOHSITHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHU;



o UCTOJb30BATh XMMHUYECKYI0 CHUMBOJHMKY JUIS COCTaBICHHMS (OpPMYNI BeEUIECTB U
YpaBHEHUN XUMUYECKUX PEAKIIN;

. OIIPEAEIATh BAJIECHTHOCTh U CTENIEHb OKUCIEHUS] XMMUUYECKUX AJIEMEHTOB B COEIMHEHUSAX
pa3IMYHOIO COCTaBa, NPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KiIacCy COECIUHEHHH 110
dbopMynaM, BUJI XUMUYECKON CBSI3H (KOBaJIGHTHAs, MOHHASI, METAJUIMYECKasl) B HEOPraHUUECKUX
COCIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popmyie, xapakrep cpelnbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona /. 1. Menaeneesa u AeMOHCTPUPOBATH €TI0
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanueckolr cucTembl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)y», manbie u OonbIIMe NEPUOIBI, COOTHOCHTH OOO3HAYEHHUs, KOTOpbIE
UMEIOTCS B TMEPUOJUYECKON TabiuIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa, oOlee YUCiIo 3JIEKTPOHOB U PacIpeesieHHe UX
0 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJeNax MajblX IEPUOIOB U INIABHBIX MOArPYMII C YYETOM CTPOEHUS UX
aTOMOB;

o KIacCcu(UIUPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (0 YUCITy ¥ COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3¢ deKTy, mo
M3MEHEHUIO CTENCHEeW OKUCICHHSI XUMUYECKHIX DJIEMEHTOB);

. XapaKkTepu30BaTh (OMMCHIBATh) OOIIKME U clneuuuueckue XHUMHUYECKUE CBOWCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

. COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMALMU KHCIIOT, LIECJIOYEH U COJIEH,
NOJHBIE ¥ COKpAalIEHHbIE YpaBHEHUS peakuuii HOHHOTO OOMeHa, ypaBHEHHS pEaKIIHid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHUYECKON CBSA3M MEXIY BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

o pacKpblBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUNA IMOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

o MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOXHOCTHU
IPOTEKaHUS XUMUYECKUX MPEBPAILIEHUH B Pa3INYHbIX YCIOBUSX;

o BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyIie COeIMHEHNS, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINHY;

o coOnofaTh IpaBWia TOJb30BAaHUS XHMMHUYECKOW TOCyAOM U J1a0OpaTOpHBIM
0o0opy/0BaHUEM, a TaKXKe IpaBuiia 00OpalleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XWMHYECKHUX OINBITOB IO TOJYYEHHUIO M COOUpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

o IIPOBOAUTH PEAKLIMH, MOATBEP)KIAIOLINE KAYECTBEHHBIM COCTAaB PA3JIUYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M  HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;

o MIPUMEHSTh OCHOBHBIE OIEPAallMM MBICIUTEIBLHOW AEATEIbHOCTH — aHajdU3 M CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BhISIBICHNE TPUYUHHO-CIIEICTBEHHBIX CBA3eH — 1Jis
W3YYEHHUS CBOICTB BEIIECTB M XMMUYECKUX PEAKIIUI, ECTECTBEHHO-HAyYHbIE METO/IbI T03HAHUS
— HaOmI0IeHNEe, U3MEPEHNE, MOIETUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosmnuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u K 0 JuaexkTpoHHble (UU(poBbHIE)
OHTPOJIbHbIE aKTHYecKue
n/n TeM NPOrpaMMbl Bcero p p o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

Xumusa — Ba)kHas 00J1aCThb

11 €CTECTBO3HAHUSA U 5 0 2 bubnuorexa [JOK
' NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c

JesiTeIbHOCTD yUnTeJIsl ¢ y4€éTOM padoueil NporpaMMbl BOCIIUTAHUSA

NpHuBJIeYeHHe BHUMAaHMS HIKOJBHUKOB K IIEHHOCTHOMY acCHEKTy M3Y4aeMbIX Ha YpOKax sIBICHHWH, OpraHu3alnus ux padoThl ¢ MOJlyyaeMol Ha
YpOKE COIMaIIbHO 3HAYMMOW MH(pOpMaIeil — MHULIIMUPOBAaHUE €€ O00CYKIEHUsI, BHICKa3bIBaHMs YYal[UMUCS CBOEr0O MHEHHS IO €€ IOBOLY,
BBIPaOOTKH CBOETO K HEM OTHOILICHMUS;

HCI0JIb30BAHUE BOCIUTATENBHBIX BO3MOKHOCTEH CoJiepKaHusl y4eOHOro mpeaMeTa yepe3 JEMOHCTPAIUIO IETAM MPUMEPOB OTBETCTBEHHOTO,
I'PaXXJIJaHCKOTO MOBEJCHUS, TPOSBICHUS YEJIOBEKOIIOOUS U 100pOCepAeUHOCTH, Yyepe3 MoJA00p COOTBETCTBYIOIIMX TEKCTOB JJIS YTEHHs, 3aaq
JUISL pellieHus], TPOOIEMHBIX CUTYalUl U1 0OCYKIEHHS B KJIacce;

NpUMeHEeHHe Ha YpOKEe MHTEPAKTUBHBIX (JOpM pabOThl yyalllUXCs: MHTEIUIEKTYaldbHBIX MIpP, CTUMYIMPYIOUIUX [MO3HABATEIbHYIO MOTHBALIUIO
HIKOJIbHUKOB; TUJAKTHUYECKOTO Tearpa, IJe MOJIyYeHHbIE Ha YpOKEe 3HaHUs OOBITPBIBAIOTCS B T€ATPaAJIbHBIX MOCTAHOBKAX; AUCKYCCHIl, KOTOpbIE
JIAI0T y4yalluMCsi BO3MOXKHOCTh IPUOOPECTH OMBIT BeJIEHHsI KOHCTPYKTUBHOI'O IMAJIOTa; TPYNIOBOM paboThl Wi paboThl B apax, KOTOPbIE y4aT
HIKOJIbBHUKOB KOMaH/JAHOM paboTe ¥ B3aUMOJEHCTBUIO C IPYTUMHU JI€TbMU;

opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YUALIMXCS HAJ UX HEYCIEBAIOIMMH OJHOKJIACCHUKAMHU, JAIOIIEro IKOJIbHUKAM
COLIMAJIbHO 3HAYMMBIN OIBIT COTPYAHUYECTBA U B3aUMHOM IMOMOIIH;

Hroro mo pazmeny 20
Paspnen 2. BaxkHeilume npeacTaBuTe/ M HEOPraHMYECKUX BEILeCTB

21 Bosnyx. Kucnopoa. [lonarue 6 0 0 bu6mmorexa [{OK

' 00 okcugax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilonsitue o 8 1 1 bu6nmoreka [JOK

' KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
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23 Bona. PactBopsl. [Torstue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChI 11 1 1 bubnmoreka [JOK

' HCOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c

JeATeIbHOCTD YYUTEJIA ¢ y4€éTOM padoyeil NporpaMMbl BOCIIUTAHUSA

NpuBJIeYeHNe BHIMAHUS ITKOJIHHUKOB K IIEHHOCTHOMY aCIEeKTy U3ydaeMbIX Ha YPOKax SBJICHUU, OPTaHU3AIMS UX PaOOTHI C TIOTy4aeMon Ha
YPOKE COIMAIIbHO 3HAYMMOW MH(pOpMaIell — MHULIIMUPOBAaHUE ee O0CY>KICHHs, BHICKA3bIBAHMs YYalIMMUCS CBOEr0 MHEHHUS IO €€ IOBOIY,
BBIPAOOTKH CBOETO K HEM OTHOIICHHS;

HCI0JIb30BAHUE BOCIHUTATEIBHBIX BOZMOXKHOCTEH COJiepKaHUs y4eOHOro mpeaMeTa yepes3 JEMOHCTPAIUIO IeTSM MPUMEPOB OTBETCTBEHHOTO,
TPaXKTAHCKOTO TOBEICHHUS, TTPOSBICHHS YEIOBEKOIIO0US M TIOOPOCEPACUYHOCTH, Yepe3 MOI00P COOTBETCTBYIOIIMX TEKCTOB IS YTCHHSI, 3a]1a4
JUTSL pEIIeHUs, TPOOIEMHBIX CUTYalU U1 0OCYKICHHS B KJ1acce;

NpuMeHeHHe Ha YpOKe MHTEPAKTUBHBIX ()OPM pabOTHl yUAIIMXCS: WHTEIUIEKTYaJIbHBIX WD, CTUMYIHPYIOIINX MMO3HABATEIBHYIO MOTHBALIUIO
IIKOJIbHUKOB; TUJAKTHYECKOTO Tearpa, I MOJyYeHHbIe Ha YpOKEe 3HaHHS OOBITPBHIBAIOTCS B T€ATPaJbHBIX MOCTAHOBKAX; AMCKYCCHIl, KOTOpPbIE
JIAFOT yYaIUMCs BOBMOYKHOCTh TIPUOOPECTH OMBIT BeICHHSI KOHCTPYKTUBHOTO THAJIOTa; TPYNIIOBOM paboThI Wi paboThI B apax, KOTOPBIE y4aT
HIKOJIbHUKOB KOMaHJAHON paboTe ¥ B3aUMOJEHCTBUIO C IPYTHUMH JIEThMU;

opranusanus IHC(l)CTBa MOTHUBUPOBAHHLIX W SPYAUPOBAHHLIX YUalIUXCAd HA/l UX HECYCIICBAIOIMMHA OAHOKIACCHUKAaMHU, JA0OMICTr0 IKOJbHUKaM
COIIMAIbHO 3HAUYMMBIH OIBIT COTPYAHUYECTBA U B3AUMHOU IMOMOIIIH;

Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1ementoB /I, M. Menneneesa. CTpoenune aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIHHA

Ileproauueckuii 3aK0H U
[Iepnoanueckas cucrema

bu6mmorexa [IOK
3.1 XHUMUYECKHX dJ1eMeHTOoB 1. 1. 7 0 0 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEILHO- 8 1 0
BOCCTAHOBUTEIIbHBIE PEAKIIUU

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

JesATeIbHOCTD YUHTEJIsl ¢ y4€TOM padoueil NporpaMMbl BOCIIUTAHUSA

npuBJeYeHHe BHUMAaHUS MIKOJIBHUKOB K IIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha ypOKax sIBIEHUH, OpraHu3anus ux paboThl C MOIy4aeMoi Ha
YPOKE COILMAJIbHO 3HAYMMON HMH(pOpManueil — MHULIUUPOBAHUE €€ OOCYXKICHHUS, BBICKa3bIBAaHUS YUYaIMMHUCS CBOETO MHEHHUS 110 €€ MOBOAY,
BBIPa0OTKH CBOETO K HEM OTHOLIEHHUS,;

HCNOJIb30BAHNE BOCIUTATEIFHBIX BO3MOXKHOCTEH COfiepyKaHMsl yueOHOro IpeaAMeTa Yepe3 IEMOHCTPALIMIO IETSIM IPUMEPOB OTBETCTBEHHOTO,
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IPaXXIaHCKOTO MOBEACHUS, MTPOSBICHUS YEIOBEKOIIO0MS U 100pOCEpACUYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB Ul YTCHHMS, 3a/1au
JUISL pEeUIeHHUs1, TPOOJIEMHBIX CUTYalUi JJist OOCYKICHHUS B KiIacce;

NpUMeHeHHe Ha YpOKe MHTEPAKTUBHBIX (POPM pabOThl yyallUXCs: MHTEIUIEKTYAIbHBIX UTP, CTUMYIUPYIOUIMX MMO3HABATEIbHYI0 MOTHBALIHIO
IIKOJIFHUKOB; TUIAKTUUYECKOTO TeaTpa, IJie MOIyuYeHHbIE HAa YPOKE 3HAHHs OOBITPHIBAIOTCS B TEATPAIbHBIX MOCTAHOBKAX; TUCKYCCHIA, KOTOpPHIC
JAIOT yYaluMcsi BO3MOKHOCTb MPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOIO AMAJIOTa; TPYIIOBOM paboThl Witk paboThl B Mapax, KOTOPbIE y4yar
IIKOJIbHUKOB KOMaHHOM paboTe U B3aUMOACHCTBHIO C APYTUMHU JAECTHMHU;

opranu3anus medcrsa MOTUBUPOBAHHBIX U SPYAUPOBAHHBIX YUAIIUXCS HAJ UX HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH, JAIOIIETO MIKOJIbHUKAM
COIIMAIbHO 3HAYMMBIH OIBIT COTPYAHUYECTBA U B3AUMHOM IMOMOIIIH;

Wtoro no pasnen 15 bubmmoreka [IOK
PR https://m.edsoo.ru/7f41837¢c
Pe3sepBHOE BpeMst 3 bubnuoreka [IOK

https://m.edso0.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOT'PAMME 68 > >
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9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/ NporpaMMEI pan Beero KonTpoabubie  IIpakTuuyeckue f)lilipg)f OBAT eJ)IBHH e
padoThI padoThI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIUH
11 [ToBTOpenue u yriy0OiaeHne 3HaHHH OCHOBHBIX 5 1 0 Bu6muotexa [JOK
pasjiesnoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnmnoreka HOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmuoreka [IOK
XHMMHYECKUE PEaKIIMK B PACTBOPAx https://m.edsoo.ru/7f41a636

JesiTeIbHOCTD yUnTeJIsl ¢ y4€éTOM padoueil NporpaMMbl BOCIIUTAHUSA

NpHUBJIeYeHHe BHUMAHUS LIKOJILHUKOB K [IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha YpOKax sBJICHUH, OpraHu3aus ux paboThl ¢ NoJdy4aeMol Ha
YpOKE COLIMAJIbHO 3HAYMMOW MH(OpMaLnell — HHUIUUPOBAHUE €€ OOCYXK/IECHHUS, BHICKA3bIBAaHUS y4YallUMHUCS CBOETO MHEHHS IO €€ MOBOLY,
BBIPaOOTKH CBOETO K HEM OTHOILICHMUS;

HCI0JIb30BAHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEN CofiepKaHMs yd4eOHOro NMpeMeTa yepe3 JEMOHCTPALUIO AETIM [IPUMEPOB OTBETCTBEHHOTO,
I'pakJIaHCKOTO TOBE/IEHUs], MPOSIBICHUS YEIOBEKOIIO0MS 1 100pOCEpICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB Ui YTCHUS, 3aj1ad
JUISL pellieHus], TPOOIEMHBIX CUTYalUl U1 0OCYKIEHHS B KJIacce;

NpUMMeHeHHe Ha YPOKEe MHTEPAKTUBHBIX (OpPM pabOThl ydallMXCs: MHTEUIEKTYalIbHbIX UIP, CTUMYIUPYIOIINX TO3HABATEIbHYIO MOTHBAIIHIO
HIKOJIbHUKOB; JUIaKTUYECKOTO Tearpa, I7ie NoJy4yEeHHbIE Ha yPOKe 3HAHUS OOBITPHIBAIOTCS B T€ATPAJIbHBIX TOCTAHOBKAX; JUCKYCCUM, KOTOpBIE
JIAl0T Y4YaIMMCSl BO3MOKHOCTb MTPUOOPECTH OMBIT BEJEHUS KOHCTPYKTHBHOI'O JTMAJIOra; TPYNIOBOM paboThl MM paboThl B Mapax, KOTOpbIe
yuaT IIKOJbHUKOB KOMaHIHOW paboTe U B3aMMOJIEHCTBHUIO C APYTUMU JIETbMU;

opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YUALIMXCS HAJ UX HEYCIEBAIOIMMH OJHOKJIACCHUKAMHU, JAIOIIEro IKOJIbHUKAM
COLIMAJIbHO 3HAYMMBIN OTBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIH;

Hroro no pazneny 17

Pa3znea 2. Hemerasuibl U MX COeIMHEHMSI

21 OO0mias XxapakTepucTUKa XUMHIECKIX 4 0 1 bubnuotexa [JOK
anemeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636

o | o e ; 1 o omoLOx
COCTHHEHNS https://m.edsoo.ru/7f41a636
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OOmas XxapakTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1
COC/IMHECHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OOmmast XapakTepUCTHKA XUMHYECKUX
2.4 aneMeHToB |VA-rpynnsl. Yrieposa u KpeMHU 8 1 2
U UX COCAMHCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

JeATeIbHOCTD YYUTEJISA ¢ Y46TOM padoyeid MporpaMmMbl BOCIIUTAHUS

NpuBJIeYeHNe BHUMAHUS TKOJHHUKOB K IIEGHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YPOKaxX SIBJICHUH, OpraHu3aIus ux padoThl ¢ MOIydaeMoi Ha
YpOKE COLIMABLHO 3HAYUMON MH(OpMaLUeld — HHUIMUPOBAHUE €€ OOCYKICHHUS, BHICKA3bIBAaHUS y4YallUMHUCS CBOETO MHEHUS IO €€ MOBOLY,
BbIPa0OTKH CBOETO K HEM OTHOLIEHMUS,;

HCI0JIb30BAHUE BOCITUTATEIbHBIX BO3MOXKHOCTEH CoAepKaHMs y4eOHOTo MpeMeTa 4yepe3 JEMOHCTPAIUIO ACTSAM [IPUMEPOB OTBETCTBEHHOTO,
TPaKTAHCKOTO TIOBEJICHUS, TIPOSBIICHHS YEJIOBEKOIIOOUS U TOOPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIONIUX TEKCTOB JUISl YTCHUS, 33144
JUISL pEIIeHUs, TPOOIEMHBIX CUTYalUl U1 0OCYKICHHS B KJ1acce;

NpUMeHeHHe Ha YPOKEe MHTEPAKTUBHBIX (OPM pabOThl yJalIMXCs: WHTEIUIEKTYAIbHbBIX UI'P, CTUMYIUPYIOMINX MO3HABATEIFHYI0O MOTHBAIIHIO
HIKOJIbHUKOB; AUIAKTUYECKOTO Tearpa, rie NoJyuyeHHbIe Ha yPOKe 3HAHUS OOBITPHIBAIOTCS B TEATPAJIbHBIX TOCTAHOBKAX; JUCKYCCUH, KOTOPBIE
JIAFOT YYaIIUMCSl BO3MOKHOCTH MTPHOOPECTH OMBIT BEJACHHUS KOHCTPYKTHBHOTO JTHAJIOTA; TPYNIIOBOM paboThl WM paboThl B Mapax, KOTOpPbIe
yuaT IIKOJTFHUKOB KOMaHHOU paboTe U B3aMMOJCUCTBHUIO C APYTUMU I€THMU;

opranusanus HIG(i)CTBa MOTHUBUPOBAHHLIX W OPYAUPOBAHHLIX YHalIUXCAd HA/l UX HEYCIICBAIOIMMHA OAHOKIACCHUKaMHU, JAOMICT0 IKOJbHUKaM
COIIMAIbHO 3HAUYMMBIH OIBIT COTPYAHNYECTBA U B3AUMHOM IMOMOIIIH;

Hroro no pazgeny 25
Pa3znen 3. MeTaliibl H HX COeIMHEHUS
. but6mmoreka [IOK
3.1 OO01Ime cBoiicTBa METAIIIOB 4 0 0 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxknel1me MeTamisl 1 UX COSIUHEHUS 16 1 2 hitps://m.edsoo.ru/7f41a636
Hroro mo pazmeny 20

JesiTeIbHOCTH YUnTeJIsl ¢ y4€éTOM padoueil NporpaMMbl BOCIIUTAHUS

NpHBJIeYeHHe BHUMAHUS HIKOJIFHUKOB K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpOKax sIBJICHUH, OpraHu3aius ux paboThl ¢ moJdy4aeMol Ha
YpOKE COLIMAJIbHO 3HAYUMOW MH(OpMaLell — HHUIUUPOBAHUE €€ OOCYXK/IECHHUS, BHICKA3bIBAaHUS y4YalllUMHUCS CBOETO MHEHHS IO €€ MOBOLY,
BBIPaOOTKH CBOETO K HEH OTHOILICHMUS,

HCI0JIb30BaHUe BOCIIUTATEIbHBIX BO3MOKHOCTEHN coiepKaHMsl y4eOHOro MpeiMeTa yepe3 JEMOHCTPALUIO AETSIM [IPUMEPOB OTBETCTBEHHOTO,
IPaXXJTaHCKOTO TTOBE/ICHUsI, MPOSIBIICHUS YEIOBEKOIIO0MS M 100pOCepACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOUINX TEKCTOB Uil YTCHUS, 3314
JUISI pellieHus, TPOOJEeMHBIX CUTYalU U1 0OCYKICHHS B KJIacce;
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NpUMeHeHHe Ha YPOKEe MHTEPAKTUBHBIX ()OpM pabOThl yYaIIMXCs: UHTEUIEKTYaIbHBIX UT'P, CTUMYIHUPYIOIUX MTO3HABATEIbHYI0 MOTHBALIUIO
IIKOJIbHUKOB; IUJAKTHYECKOTO TeaTpa, Ie MoJlydeHHbIC Ha YPOKE 3HAHUS OOBITPBIBAIOTCS B T€ATPAIBHBIX MIOCTAHOBKAX; TUCKYCCHIA, KOTOPBIE
JAIOT y4alluMCs BO3MOXKHOCTh IIPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOIO JHAJIOTa; FPYMNIOBON pabOThl WK paboThl B Mapax, KOTOpbIe
y4ar HIKOJIbHUKOB KOMaHJHOH paboTe U B3aUMOACHCTBHIO C APYTHUMHU ACTHMHU;

opraHu3anus meQcrsa MOTUBUPOBAHHBIX U SPYIUPOBAHHBIX yUaIIUXCS HAJ UX HEYCHEBAIOIIMMHU OJTHOKJIACCHUKAMM, JAIOIIETO MIKOJIbHUKAM
COLIMAJIBHO 3HAYMMBIN OIBIT COTPYAHUUYECTBA U B3aUMHOM IMOMOIIY;

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

| bubnunorexa LIOK

4.1 BemecTBa u Matepuaibl B )KU3HHU Y€JIOBEKA 3 hitps://m.edsoo.ru/7f41a636

Hroro no pazneny 3

JesiTeJIbHOCTh YUHTEJIS € Y46TOM padoyeil IPOrpaMmMbl BOCIIMTAHUS

NpHUBJIeYeHHe BHUMAHUS IIKOJIbHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax SIBJICHUH, OpraHu3anus ux padoThl ¢ MOJydaeMoi Ha
YpOKE COLIMAIBHO 3HAYUMOM MH(OpMaLUeld — HHUIMHUPOBAHUE €€ OOCYXKICHHUS, BHICKA3bIBAHUS y4YallUMHUCS CBOETO MHEHUS IO €€ MOBOLY,
BbIPa0OTKH CBOETO K HEM OTHOLIEHMUS,;

HCI0JIb30BAHUE BOCITUTATEIbHBIX BO3MOXKHOCTEH CoAepKaHMs y4eOHOTo MpeMeTa 4yepe3 JEMOHCTPAIUIO ACTSIM IIPUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO MOBEACHUS, IPOSIBICHHS YEIOBEKOIIOOMS U 100OPOCEPACUHOCTH, Yepe3 MoAOOP COOTBETCTBYIOIMIUX TEKCTOB /Il UTEHUSI, 3a]1a4
JUTSI pEIIeHUsI, TPOOIEMHBIX CUTYalUl U1 0OCYKICHHS B KJ1acce;

NpUMeHeHHe Ha YPOKEe MHTEPAKTUBHBIX (JOpM pabOThl yYaIIMXCs: MHTEUIEKTYaJIbHBIX UTP, CTUMYJIHUPYIOLIUX TO3HABATEIbHYI0 MOTHBAIIMIO
[IKOJIbHUKOB; AUIAKTUYECKOTO Tearpa, rie ModyuyeHHbIe Ha yPOKe 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBbHBIX MOCTAHOBKAX; JTUCKYCCUH, KOTOPBIE
JAIOT y4alluMCs BO3MOKHOCTh IIPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOIO JHANIOTa; TPYMIOBON padOTHl MM paboThl B Mapax, KOTOpbIe
yuaT IIKOJbHUKOB KOMaHJHOU paboTe U B3aMMOJIEUCTBHUIO C APYTUMU JIETbMU;

opranu3anus meQcTsa MOTUBUPOBAHHBIX M SPYAUPOBAHHBIX YUAIIUXCS HAJ UX HEYCHEBAIOIIMMH OTHOKJIACCHUKAMH, JAFOIIETO MIKOJIbHUKAM
conuaJIbHO 3HAYUMBIA OIBIT COTPYAHHUYCCTBA U B3alMHOU IIOMOIIIH,

bu6anoreka LIOK

PesepBHOE Bpemst 3 0 0 https://m.edsoo.ru/7f41a636

OBILEE KOJINUECTBO YACOB I10 TIPOTPAMME 68 5 | 7 |
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