


MHOACHUTEJIbBHASA 3AIINCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOI'O OOLIEr0 00pa30BaHUs COCTaBIEHA HA OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHblx B @T'OC OO0, a Takke Ha OCHOBe (eaepanbHOI
paboueil mporpaMMbl BOCIIUTAHUS U € YY4ETOM KOHIEMIUHU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNIbHBIX opranu3anusax Poccuiickoin @eneparu.

[Iporpamma mo XumuM Ja€T TpeACTaBICHHE O MLEJsIX, OoOwel cTpaTerun oOydeHus,
BOCIIMTAHHUSA W Pa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMM Y4eOHOro NpeaMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEMETHOE COAEpKaHKe, IPeayCcMaTpUBaeT PACHpEIeNeHHE €ro Mo KilaccaM U
CTPYKTYpPHUPOBAHHUE 110 Pa3zeiaM U TeMaM IIPOrpaMMBbI [0 XUMUH, ONPEAEIIAeT KOJIMYECTBEHHBIE
W Ka4yeCTBEHHBIC XAapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh
U3yUYEHHs] XUMHUH C YYETOM MEXKIPEIMETHbIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOro
npoliecca, BO3paCcTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTU MpeaMeTa A
peanuzanu TpeOOBaHHUM K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3zoBaTeIbHOM MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa30BaHusl, a TaKkKe TpeOOBaHUH K pe3ysibTaTaM 00y4eHUs] XUMHUH
Ha YypOBHE LeJell HW3ydeHHs IMpeaMeTa U OCHOBHBIX BHJOB y4e€OHO-IIO3HABATEIbHOMN
JEATeNbHOCTH 00YUarOIIEerocs o OCBOCHUIO yU4EOHOr0 COIEpKaHMU.

3HaHUe XUMHUH CIYXKHUT OCHOBOW Ul (YOPMUPOBAHMS MUPOBO33PEHUSI 00YUaIOLIErocs, ero
MIPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUpYEMble XUMUEH
NPEJCTaBICHUS O B3aUMOIPEBPALICHUAX SHEPTUU U 00 IBOJIIOIUH BEILECTB B MIPUPOJE, O MyTAX
pemieHuss TI00adbHBIX MPOOJIEM yCTOMUMBOIO pa3BUTHs 4YEIOBEYECTBA — CHIPHEBOH,
HHEPIreTUUECKOM, MUILEBON U 3KOJIOTUYECKON 0€30I1aCHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3yueHne xumuu:

CIOCOOCTBYET peanu3ald BO3MOXHOCTEH JJIs CcaMOpa3sBUTHUS M (POPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBIIIUIEHUS] U TBOPYECKUX CIIOCOOHOCTEN 00ydJaroLuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENILHOM  y4eOHOM  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
npodecCHOHaIbHOM 1S TETbHOCTH;

3HAaKOMHUT CO CIEHU(PHUKOH HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIsJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAaroM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIIuXcs;

CIocoOCTBYeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHWSAM, K IpHUpPOJE, K 4YeJIOBEKY, BHOCHUT CBOM BKJIQJ B HKOJIOTMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlaHHBIE HampaBjeHUs B OOYYEHHH XMMHUHU OOECIEUMBAIOTCS CIEHU(PHUKON COmepKaHHs
y4eOHOro npeaMeTa, KOTOpBIH sBISETCA MEJarorduyeckd aJanTHPOBAHHBIM OTpaXXEHHUEM
0a30BOif HAYKH XMMHHU Ha ONPEIEIEHHOM dTare e€ pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIMUMUCS CUCTEMBI TIEPBOHAYAIBHBIX TMOHITHH XUMHUH, OCHOB HEOPTaHUYECKON XUMHHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX MIOHATHA OPTaHUYECKOW XUMUU.

CrpykTypa colepkaHus MpPOrpamMMbl 110 XMMHU C(OPMHPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxoaa K €€ u3ydeHuro. ConepKaHUE CKIAIBIBACTCA W3 CUCTEMBI MOHATUNA O XMMHUYECKOM
JJIEMEHTE W BEIECTBE M CUCTEMBbl MOHATUH O XMMHUYECKOH peakuuu. O0e 3TH CHCTEMbI
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CTPYKTYPHO OPTraHM30BaHbl MO MPUHIUITY MOCIEIOBATEIBHOIO Pa3BUTUSL 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBIeHUN 00 3MEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PAaCTBOPAX.

Teopernyeckne 3HAHHUS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (JAaKTOB, PA3BUBAIOTCA TMOCIEAOBATEIHHO OT OIHOTO YPOBHS K Jpyromy,
BBITIONHSAS (YHKIIUM OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH
MPaKTUYECKOTO MPUMEHEHHUSI U TIOJTYyUYEHHUS U3yUaeMbIX BEIIECTB.

OcBoeHre mTpoOrpaMMbl MO XHWMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TIPEICTABICHHUS O
XUMHYECKON COCTaBJISIONIEN HAay4YyHOM KapTHUHBI MHpa B JIOTHKE €€ CHUCTEMHON MPHUPOJBbI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HAaHUS B Hayke. M3ydeHune xumun
MPOUCXOAUT C TPHUBICYCHHEM 3HAHUN W3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kinaccb» u «Du3nka. 7 Kiacey.

[Tpu u3yueHNH XUMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKONW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON JCSITENTFHOCTA YEeJIOBEKa M KaK OJTHOTO
13 KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3afada yu4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XMMHUYCCKHUX 3HAHUNW — BAXHEUITUX (AKTOB, TMOHATHH, 3aKOHOB U TEOPETUUCCKUX
MOJIO)KEHUH, JOCTYMHBIX O0O000IIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MPUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUS TIPH U3YYCHUH BEIICCTB U XUMHUYECKUX PEAKIUi, B
GbOpMUPOBAaHMM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH © HMX MNPUMEHEHHMH B Y4eOHO-
MO3HABATENILHON U yueOHO-MCCIe0BaTEIbCKOM IeATEIbHOCTH, OCBOSHUH MPaBUil 0€30M1acHOTO
oOparlleHus C BEIeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Ipy u3ydyeHWHW XUMUU Ha YPOBHE OCHOBHOTO OO0IIEro OOpa30BaHMS Ba)KHOE 3HAUCHUE
MPUOOPENH TaKKue LIEIH, KaK:

— (OopMHUpOBaHNE WHTEIUIEKTYyaJbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaM0OOOpa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSATEIbHOMY TPUHATHIO DELICHUM, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEeMAaTUYECKOE MPHOOIIEHHE OO0YyYaromMxcs K
CaMOCTOATENIbHOM  TO3HABATEJIbHOM  JEATENIBHOCTH,  HAyYHbBIM  METOJaM  IIO3HAHMS,
(hOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— oOecrnieueHre YCIOBHUH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIBITA
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMITIETEHIIN ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE VISl PA3JIMUHBIX BUIOB JIEATETLHOCTH;

— (popMupoBanue o01IeH PyHKITMOHATBHONW ¥ €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YUCJIE YMEHHI OOBSCHITH W OIEHWBATH SIBIICHUS OKPYKAIOIIETO0 MHUpPA, WCTONb3YysS 3HAHUS U
OTBIT, TOJIyYeHHBbIE MPH W3YYECHUH XUMUHU, TMPUMEHITh WX TMPU PEUICHHH TMpoOJeM B
MMOBCEHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (opmupoBaHe y 00yYArOIMIUXCS TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAHHS [IEHHOCTH
XUMHUYECKUX 3HAHUU N7 BBIPAOOTKH SKOJOTHUYECKU IIeIECOO0pPa3HOTo MOBEIACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIEH MTPUPOIHON
Cpelbl;

—pa3BUTHE MOTHUBALIUU K O0YyYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
mpodUIs ¥ HAMIPABICHHOCTH JATbHEHUIIEro 00yUeHusl.
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OO1m1ee yuCIIO YacoB, OTBEAEHHBIX IS U3yYEHHUs] XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO
obpaszoBanwmsl, cocTarisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezlel0), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIIO).

COJAEP)KAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 xXuMHYecKas peakusi

Ilepuonnueckuii 3akoH. Ilepuoauueckass cucrema XuMHU4YecKHX »dieMeHTtoB JI. .
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB XHMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kajaus, KalblMs U UX COEAMHEHUN B COOTBETCTBUU C
MTOJIOKEHUEM AJIEMEHTOB B [lepronyueckoit cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHJBI XMMHYECKOW CBSI3M. THIIBI KPUCTAJUIMYECKHX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKHM U BUAA XMUMHYECKOU
CBA3H.

Knaccugukamust 1 HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHWMHYECKHUE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJlaccaM HEOPraHWYECKUX COCOUHEHMM, MeHEeTHYeCKast
CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccugukamuss XuUMUYECKUX PeaKkfil Mo pa3TUYHBIM MPH3HAKaM (II0 YUCIY U COCTaBy
Y4acTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO0 CTeneHel
OKHCJIEHUS! XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopoctn xumudeckou peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHMUYECKUX peakiusax. [IoHsATHE O TOMOTreHHBIX M TIeTEpOreHHbIX peakuusax. lloHsatue o
karanuse. lloHarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIUSIOLIME HA CKOPOCTb
XUMHUYECKOHN peakliy U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKLUHU, JJIEKTPOHHBIA OajdaHC OKHUCIUTEJIbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBI€HUE YPaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOUMALNU. DIEKTPOIHUTHI U HEJIEKTPOIUTHI. KaTnoHsl,
aHUOHBI. MexaHu3M [HMCCOUMALMM BEIIECTB C pa3IMYHBIMU BUJAMU XUMHUYECKOH CBS3H.
Crenenp auccounaruy. CUIbHbIE U CIIA0bIe 3JEKTPOIIHUTHI.

Peakiiun moHHOro oOMeHa. YCIOBHs MPOTEKAaHUS peakIMid MOHHOTO OOMeHa, MOJIHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHs peakuuil. CBoMCTBa KHCIOT, OCHOBAHUW U COJIEH B CBETE
MIpEJICTaBICHUA 00 3JIEKTPOJIMTUYECKOW aucconuanuy. KadecTBeHHBIE peaklMM Ha HWOHBI.
[TonsiTHe 0 runpoNHN3€e COEN.

Xumuueckuii sIkcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHMYEeCKUX BEIIECTB —
METa/UIOB M HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpHs),
UCCJIEOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakuuu OT BO3ICHCTBUS pa3IMUYHBIX
(bakTOpOB, HCCIEI0BAHUE SJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECcCca TUCCOLMALUU
KHUCJIOT, IIeno4Yed W cosieil (BO3MOMKHO HCIOJb30BaHUWE BHUAEO MATEpPHANIOB), IPOBEICHHE
OTIBITOB, WUIFOCTPUPYIOLIUX NPU3HAKK MPOTEKaHUs peakuuii MOHHOro oOMeHa (oOpa3oBaHME
ocaJka, BbIJEJIEHHE Tas3a, OOpa3oBaHME BOJIbI), OMNBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakiuil (TOpeHue, peakiuu pPas3IoKeHHUs, COeIUHEHUs),



pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHne YKCIEPUMEHTaIbHbBIX 3a/1a4.

HemeTajuibl  MX coeJUHEHHS

OOmast xapakrepucThka TranoreHoB. OcCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crenneHn okucieHusa. CtpoeHune u (uU3NYECKHUE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTEHOB.
XuMHUUECKHEe CBOMCTBa Ha NpuMepe xyopa (B3auMOJEHCTBHE C MeTalslaMH, HeMeTaJllaMHu,
menoyamu).  Xsoposopopoa. CossHas  KHCIIOTa, XHMHYECKME CBOICTBa, MOJIy4YeHHE,
npuMeHeHue. JIleicTBre Xjopa U XJIOPOBOAOPOa Ha OpraHu3M 4YeIoBeKa. BaxkHenme XIopubl
U MX HaXO0XJIEHUE B IIPUPO/IE.

OOmas xapakrepuctuka 3j1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHBIE MOAM(DUKALMU KUCIOPOAA U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHUe, (U3MUECKHE W XUMHUYECKHE CBOWCTBA. OKCHABI CEphbl Kak
NPEJCTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(oOmme kak MpeaCTaBUTENS Kjacca KHUCIOT M crenuduueckue). XUMHUUECKUE pPeakluy,
JeKallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMOyuyeHHs CepHOW KHUCIOThl. llpumenenue
cepHOi KucyoThl. COM CepHON KUCIIOTHI, KAUECTBEHHAs peakiys Ha cyiabdar-uoH. Haxoxnenue
ceppl U €€ COoeIuHEHUH B npupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaloUled cpelibl
COEIMHEHMSIMU cepbl (KMCIOTHBIE JOXKIM, 3arps3HEHHE BO3AyXa UM BOJOEMOB), CIOCOOBI €ro
IPEJOTBPALIECHHUS.

OOmass xapaktepucTtuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKkTepHble CTEMEHW OKUCIEHUs. A30T, pacnpocTpaHeHHe B Mpupone, (uznyeckue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ota B npupoae. AMMHaK, ero pU3nuecKue 1 XuMHUIecKue
CBOWCTBa, MoJyueHue u npuMeHeHne. Coim aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHre. KauecTBeHHast peakuyss Ha MOHBI aMMOHHSA. A30THas KHUCIOTa, €€ IMOJy4YeHHE,
¢usnueckne MW XUMHUYECKHE CBOiicTBa (0OmIMEe Kak TpEACTaBUTENS Kiacca KUCIOT |
cneuududeckue). Vcnonp3oBaHue HUTPATOB W COJNEH aMMOHHS B KadeCTBE MHHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arps3HEHHE OKPYXKAIOMeH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKIH, 3arpsi3HEHUE BO31yXa, MOYBbI M BOJNOEMOB). Dochop, amioTpomnHble MOAUPUKAIIH
dochopa, ¢puznueckue u xummuyeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢usnyeckne M XMUMHUYECKHE CBOWcTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTse
MUHEPAJIbHBIX YA0OPEHUH.

OOmast xapakrepuctuka 3jeMeHToB I[VA-rpynmbl. OCoOEHHOCTH CTPOEGHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKHMCIEHUS. YTIIEpOJ, aJuIOTPOIHbIE MOAU(PUKALIMY, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMHUUecKue cBoicTBa. Ayncopouus. KpyroBopot yriepona B mpupoze.
Oxcunpl yriaepoja, ux (pu3nyeckre U XUMHUYECKUE CBOWCTBA, JEHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE TPOOJIeMBbl, CBsi3aHHbIE ¢ OoKkcuuoM yrieponaa (I1V),
TUIIOTE3a IJI00ANBbHOrO MOTEMJICHUsl KIMMaTa, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCIOTa U €€
COlM, UX (PU3MYECKHe M XMMUYECKHE CBOWCTBA, MOJlyueHHEe M IpuMeHeHue. KauecTBeHHas
peakius Ha  KapOoHar-MOHBL.  Vcmonmp3oBaHue — KapOOHATOB B OBITY, MEAMIIUHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35MCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COCAMHEHHUSX yIiiepoja
(MeraH, JTaH, OSTWIEH, AalETWIEH, ATaHOJ], IJIMLIEPUH, YKCycHas Kuciora). llpuponHsie
HMCTOYHHUKHU YTJIEBOJOPOJOB (Yyrojb, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(6en3uH), UX POk B OBITY ¥ TPOMBITIUICHHOCTH. [loHATHE O OMOJIOTHYECKH Ba)XKHBIX BEIECTBAX:



KHUpax, Oenmkax, yrieBoJaXx — M WX POJIM B JKU3HH 4YeloBeKa. MarTepuaibHOE EIWHCTBO
OpPraHUYECKUX U HEOPTAHUUECKUX COSTUHEHUH.

Kpemuuii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, IOJy4YeHHE U TPUMEHEHHE.
Coenunenust kpemHusi B mpupozae. OOmmue mpeacraBienus o0 oxcuae kpemuus (IV) u
KpeMHHeBOU kuciore. CHIMKAThl, UX HCTOIL30BaHNE B OBITY, B MPOMBIIIJICHHOCTH. BaxHeimme
CTpPOUTENbHBIE MaTepuajbl: KepamMHKa, CTEKJIO, IEeMEHT, OeToH, kene300eToH. I[IpoGrmemsr
0€3011acHOT0 HCIIOIb30BAHMSI CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

M3y4YeHHE O0pa3lloB HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJISTHOW KUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUSI, OMBITHI,
oTpakariue (GU3NISCKUE M XUMHYECKHE CBONCTBA TAJIOTCHOB M MX COCAMHCHUU (BO3MOXKHO
WCIIOJI30BAaHNE BHJICOMATEPHAIOB), O3HAKOMJIEHHE C 0OpasmamMu XJIOpHUIIOB (TaJOTCHHIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl H €€ COCAMHCHUSMU (BO3MOXHO HCIIOJIb30BAHHE
BHUJICOMATEpHaNioB), HaOmIOJeHHe Tpolecca OOyrmuBaHUS — caxapa TOJ  JeiCTBHEM
KOHIIECHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3yYEHHE XUMHUYECKHX CBOMCTB pa30aBIIEHHON CepHO
KHCTIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakluyd Ha Ccynb(ar-uoH M HAOIIOJCHHE MpU3HAKa e
MPOTEKaHus, O3HAKOMIICHHE ¢ (DU3MYECKUMH CBOWCTBaAMHU a30Ta, gochopa U MX COCTUHEHHIA
(BO3MOKHO HCIOJIb30BaHNE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX B (HOCPOPHBIX y1oOpeHuH,
MoJlydyeHue, coOupaHue, pacro3HaBaHWE M M3YyUYEHHE CBOWMCTB aMMHaka, IPOBEJICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ocdaT-uOH M H3ydeHHE MPHU3HAKOB UX
MPOTEKaHus, B3aMMOJECHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbl0 (BO3MOXKHO
UCIIONIb30BAaHUE BUJCOMATEPHUATIOB), M3YUYEHHE MOJENel KPUCTATUYECKHX PEHIETOK aaMmasa,
rpadura, ¢yiepeHa, O3HAKOMJICHHE C TMPOILIECCOM aJCOpOIMN PAacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM H yCTPOMCTBOM MPOTHBOTa3a, MOJyYeHHEe, COOMpaHue, pacliO3HABAHHE
M U3yYeHHE CBOWCTB YIJIEKHUCIIOTO ra3a, MpOBEJCHHE KAUECTBEHHBIX PeakKiMii Ha KapOoHAT |
CWIMKAT-UOHBl M M3y4YCHHE TMPHU3HAKOB WX TMPOTEKaHUS, O3HAKOMIICHHE C MPOIyKIHUEH
CHWJIMKATHOM TMPOMBIIIUICHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX 3a7ad mo Teme «BaxkHeiimme
HEMETAJUIbl U UX COCTUHEHUSD).

MeTaJuibl M UX COeTHHEHUsI

OOmiass xapakTepuCTHKa XHMHUYECKUX DOJEMEHTOB — METAaUIOB Ha OCHOBAaHUU UX
nonoxeHnus B [lepuonnueckoii cucreme xumuueckux snemeHToB 1. 1. MenzaeneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTaminyeckas CBSI3b M METaJUIMUECKash KpUCTaUIMYecKast
peméTKa. ODJIEKTPOXUMHUYECKUN Pl HanpsDKeHWM MeTawioB. Pu3MuUecKMe U XUMHUYECKUE
cBoiicTBa MeTayuioB. OOme crnocoObl MmojlydeHus: MeTauioB. [IoHsATHE O KOPPO3UHM METALIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CriiaBsl (CTallb, YYTYH, TIOPATIOMUHHMI, OpOH3a) 1
UX MMPUMEHEHHE B OBITY U MMPOMBIILIEHHOCTH.

[Ilemounble MeTauIbl: MOJIOXKEHUE B [leproguyeckoi cucteMe XUMHYECKUX 3JIEMEHTOB Jl.
N. MenpaeneeBa, CTpo€HHE UX aTOMOB, HaXOXkJAeHHE B mpupoje. Ouznyeckue M XUMHUECKUE
CBOIcTBa (Ha mpuMepe HaTpust U Kajus). OKCUIbI U THIPOKCHUIIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[lenoyHo3emenpHbIE METaUIbl MarHuii W KajdbLMil: mnoJiokeHue B llepumomgmueckon
cucreme xumuyeckux siiemeHToB JI. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B
npupojae. OU3NYECKUE U XMMHYECKUE CBOMCTBA MarHusg W KajblMs. BakHeulne coennHeHUs
KaJbIHsl (OKCHI, TUAPOKCHU]I, cOJn). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSI.



Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux syementoB [ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCUA U THIPOKCUA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xuMuueckux »diaemeHToB [[. U.
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xeneza. Okcunpl, Tuapokcuasl U conu xkenesa (II) u xemesa (III), ux cocras, cBOWCTBa U
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMIIEHHE C O00pasllaMd METAJJIOB M CIUIABOB, WX (PU3UYECKHMMH CBOWCTBaMH,
W3y4YeHUE pe3yJbTaTOB KOPPO3MH METAUIOB (BO3MOXXHO HCIOJIB30BaHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KAJIBIMS M HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOWCTB >KECTKOW BOJIBI, TpoIlecca TOPEHHUs Keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BHUJEOMATEPHANIOB), TMPU3HAKOB  IMPOTECKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KalblHs, aJlOMUHUS, IIMHKA, kene3a (II) u xenesa
(I11), memqm (I1), HAOMIOIEHWE W OMKMCAHKME MPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMU HATpPHS,
Kallusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPUATIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB T'HJIpOKCHAA aTIOMUHMS U TUAPOKCHIA LIMHKA, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3a7a4 M0
TeMe «BaxkHeime MeTaJIbl U UX COSITMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BeniecTtBa m maTepuanbl B MOBCEIHEBHOM KW3HU 4yeloBeka. be3omacHoe MCmnoab30BaHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKUX OXKOTaxX H
OTpaBJICHHUSX.

XHUMHYECKOE 3arps3HCHHE OKPYIKAIOIICH cpeapl (MpeaenbHas JOMyCTUMas KOHIICHTPAIHS
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# KOJIOTHIECKUX poOIIeM.

Xumuueckuii 3xcnepumenm:

M3y4eHHEe 00pa3IloB MAaTEPUAIIOB (CTEKIIO, CIJIaBbI METAJLIOB, IOJIMMEPHBIC MAaTEPUAITHI ).

Meoscnpeomemnuwie céasu

Peanu3zanus MexXnpeIMEeTHBIX CBSA3EH MPU U3YUYCHUU XUMHH B 9 Kilacce OCYILECTBIISIETCA
4yepe3 HWCTOJb30BaHHE KaK OOMMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK © TIOHSTHH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJ151 OTAEIBbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAY4YHbIC TIOHATHS: Hay4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHS,
aHaIu3, CHHTE3, KIIaccuuKaIus, MEPUOIUYHOCT, Ha0JII0IeHHE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHUS, MATEPHUAIIHI.

dusuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHA, HW30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJA, DJJIEKTPUYECKUM 3apsii, MPOBOJHHUKH, TMOJYNPOBOIHUKH,
TUDJIEKTPHUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHUE BEIIeCTBa, Tras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAUTMUECKash pemiéTka, CIUIaBbl, (U3UYECKUE BEITUYHHBI,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IMJIAHETHI, 3BE€3/1b1, COTHIIE.

buonorus: dorocuHTe3, nbixanwe, Owocdepa, dKOCHCTEMa, MUHEpAIbHBIC YIOOpCHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIC BEILIECTBA.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpANbl, TOPHBIE MOPOABI, IOJIC3HBIE
HWCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrpPaMMbl OCHOBHOTO 00IIero o0pa3oBaHuUs
JOCTUTaOTCs B X0/1€ 00y4YeHUs] XMMUU B €IMHCTBE Y4eOHOW M BOCIIMTATENILHON JIEATEILHOCTH B
COOTBETCTBUM C  TPAJWLUOHHBIMH POCCUHCKMMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBUJIAMH U HOPMaMH IOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COLIMAIN3ALUN 00YYaIOLIIXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKalOT TOTOBHOCTb OOYYarOIIMXCS PYKOBOJACTBOBAThHCS
CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAIMil M pacIIMpeHHE ONbITa AEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1)maTpHOTHY€CKOro BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
Haclle/INl0, TOHUMAaHMs 3HAYCHHs XMMHUYECKOH HayKd B JKU3HH COBPEMEHHOIo OOIIecTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOH HMH(pOpMaIeld O MepeioBhIX JOCTHKEHHUSIX M OTKPBITUSAX
MHUpPOBOW M OTEYECTBECHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoiicTBe
MUpa 1 001IecTBa;

2)rpa’aaHcKoOro BOCIUTAHUS:

IIPEJICTABICHUS O COLMAIBHBIX HOPMax M IPABWIAX MEXKJIMYHOCTHBIX OTHOIICHHU B
KOJJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, yueOHO-
HCCIIeI0BAaTEIbCKON, TBOPUYECKOH U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K pa3sHOOOpa3HOM
COBMECTHOH JEATEIbHOCTH NPHU BBINOJIHEHUU Yy4eOHBIX, NMO3HABATEIbHBIX 33714, BBINOJIHEHUH
XMUMHUYECKHUX SKCIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO
U B3aMMOIOMOIIM B TpoLecCe ATOH yueOHOM AEATeNbHOCTH, TOTOBHOCTH OLEHMBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBApHILIEH C MO3UIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIIEACTBUM MIOCTYIIKOB;

3)IeHHOCTH HAYYHOI'0 MMO3HAHUA:

MHUPOBO33PEHUYECKUE  MPEJCTABICHHUS O  BEIIECTBE M  XMMHUYECKOM  peakluu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOLIME OCHOBY IUIA
NIOHUMaHMA  CYIIHOCTM HAy4yHOM KapTMHBl MHpa, TpEACTaBI€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPUPOJIbI, B3AUMOCBSA3SIX UY€JIOBEKa C NMPUPOAHON CpEenoH, O POIU
XVMHH B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE Ha IOJyY€HHWE HOBBIX 3HAHMM IO XHMHUH,
HeoOXoauMble 11 OOBSCHEHUS HaONIOIaeMbIX MPOLIECCOB U SIBICHUMN, I103HABATENIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPBhl, B TOM YHCJIE HABBIKOB CAMOCTOSTENILHON paOOThI
C y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JHUTEpaTypoM, JOCTYMHBIMU TEXHMYECKHMHU CpEACTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEepec K OOyYeHHMIO M TO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M HMCCIEN0BATENbCKON NEATEIHbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4)dopMupoBaHMSA KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKHW3HM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 370POBBIO,
YCTaHOBKM Ha 370pOBbIM 00pa3 >KU3HH, OCO3HAHUE IOCIEJICTBUM M HENPHUATHE BPEIHBIX
MpuUBBIYEK (YMOTPEOSEHUS alKOrojisi, HapKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOIEHUS
npaBuil 0€30MacHOCTU MpU OOpallleHMH ¢ XMMHYECKMMHU BELIeCTBaMU B OBITY U peaJbHOMN
KHU3HU;



5)Tpy10BOro BOCIUTAHUA:

HWHTEpEC K MPAKTUIECKOMY M3YUYEHHUI0 TTpodeccuil u Tpyaa pa3iuuHOTO poja, YBaXKEHHE K
TPYdy € pe3yjbTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCIC HAa OCHOBE IPUMCHCHHS
MPEAMETHBIX 3HAHUW TI0 XHWMHH, OCO3HAaHHBIM BBHIOOp WHAMBUAYAIBLHON TPACKTOPUHU
MIPOJIOJDKCHHST O0pa30BaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCMEUHOW MpOoPecCHOHANBHON NEeSTeNbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B PO ECCHOHAILHOMN Cpejie;

6)3K0/10rMYeCKOro BOCIIUTAHMSI:

9KOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIIEGHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIeCTBOBAHMS, TOHMMAaHUE IEHHOCTH 3JI0pPOBOT0 M 0O€30macHOro olOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIICHWE K COOCTBEHHOMY (PH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHME IIEHHOCTH COOJIOJICHUS MPaBHJI O€30MMaCHOTO TTOBEJACHUS MPU pabOTe C BEIIECTBAMH,
a TaKXKe B CUTYAITUSIX, YTPOKAIOIINX 370POBBIO M KU3HH JIFOCH;

CIOCOOHOCTH TPHUMEHATH 3HAHHS, MOMydYaeMble MPU HU3YYCHHM XUMHUHU, TSI PEIICHUS
3aJ1a4, CBS3aHHBIX C OKpPYXKaIOIeH MPUPOTHON CPEIOH, AT TOBBIIECHUS YPOBHS AKOJIOTHICCKOM
KyJbTYPbl, OCO3HAHUS TJIOOATHFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel WX pelIcHHS
MOCPEACTBOM METOJIOB XMMHHU, YKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
ITO3HABATEJILHOM, KOMMYHUKATUBHOW M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX Pe3yibTaTOB BBIICISIOT 3HAYMMbIC ISl (OPMHUPOBAHUS
MHPOBO33pEHHUsT OOIICHAYYHBIC TOHATHUS (3aKOH, TECOPHSs, MPUHIIHI, THIOTe3a, (aKT, CHCTEMAa,
MPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MpeAMETaxX | MO3BOJIAIOT HAa OCHOBE 3HAHUU M3 ITHX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE O
[[EJIOCTHOW HAy4YHOW KapTUHE MHpa, U yHHBEpPCAIbHBIC Y4eOHbIE NEHCTBUS (TMIO3HABATEIbHbIC,
KOMMYHHKATHBHBIC, PETYJATUBHBIC), KOTOpble 00ecneunBarOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEITbHOMY TUTAHUPOBAHUIO M OCYIICCTBIICHUIO YIeOHOU NeSTSILHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUSI

ba3zoBble Jloruyeckue aeicTBUsA:

YMEHHS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TIPH  OCBOCHUW 3HAHWM:
pacKpbIBaTh CMBICT XMMHUYECKUX TOHITHHA (BBIOENATh MX XapakTepHble MPHU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMH), UCIIOJIL30BaTh TIOHATHS JJII OOBSICHEHUS
OTIENbHBIX ()aKTOB M SIBIICHUH, BBHIOMPATh OCHOBAHHS W KPUTEPUH IS KiIacCU(UKALUU
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUil, yCTaHABIUBATh MPUIMHHO-CIICACTBEHHBIE CBSI3U
MEXTy 00BEKTaMH U3yYeHUsI, CTPOUTH JIOTUICCKUE PACCYKIIECHUS (MHIYKTUBHBIC, IETYKTUBHEIE,
10 aHAJIOTHH ), ACJIATh BBIBOJBI U 3aKITIOUCHHS;

yMEHHE TPUMEHSATh B MPOIECCE MO3HAHUS MOHATHS (TPEIMETHBIE M METalpeIMETHEIE),
CUMBOJIMYCCKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHU MOJIENbHBIE MPEACTABICHUS — XMMHUYECKUN 3HAK (CMMBOJ 3JI€MEHTa),
XuMudeckas (opMmysia M ypaBHEHHE XHMHYECKOW pEakIuu — TPU PEHIeHUU YydeOHO-
MO3HABATENBHBIX 3a/lad, C YYETOM OTHX MOJEIBHBIX TPEJCTABICHUN BBISBISTH W
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKA HM3yYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHYECKUX PEaKIHi, BBISBISTH OOIIHME 3aKOHOMEPHOCTH, MPHYUHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble ucciaenoBaTeaLCKue AeiiCTBHA:
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YMEHHE HCIOIbh30BaTh MMOCTABIEHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS, a
Takke B KadecTBE OCHOBBI I (OPMHUPOBAHUS THUIOTE3bI IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AllMM M TPOBEIACHHUIO YUYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAaTh 32 XOJIOM IMPOIECCa, CAMOCTOATEIBHO TPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIUpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPAThH, aHATM3UPOBATH U UHTEPIIPETHPOBATH HHGOPMAITUIO PA3TUYHBIX BUI0B
1 (OpM TIPEICTABICHHUS, TTOTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEp’KaHUs, CIpPaBOYHBIE TocoOms, pecypchl HMHTepHeTa), KPUTUYCCKU
OLIEHMBAThH MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3IUIHbIC METOJIBI M 3aIIPOCHI TIPH IMIOUCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX ISl BHITTOTHEHUS] YUEOHBIX U MMO3HABATENBHBIX 33/1a4
OnpeAeNnEéHHOr0 THIA, MPHOOpETEeHHE OMbiTa B OOJACTH MCHOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KyIbTYPOH aKTHBHOTO MCIOJIB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHMANbHYIO (opMy MpeacTaBIeHUS
nH(POPMAIIMKN W WILTIOCTPUPOBATH pEIIaeMbIe 3a/adll HECIOXHBIMA CXEMaMH, JuarpamMmamu,
apyrumu popmamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Ipolecce Y4eOHON W HCCiel0BaTeIbCKON
JEATEILHOCTA WH()OPMAIIHIO O BIMSIHHH IMPOMBIIINIEHHOCTH, CEJIbCKOTO X03SMCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIeH MPUPOTHON CpeIbl.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHUs 3aJlaBaTh BOIPOCHl (B XOJe nauamora W (WiaM) AUCKYCCHUHU) IO CYLIECTBY
oOcyxgaeMoli TeMbl, (OPMYJIHPOBATh CBOM TNPEIOKECHUS OTHOCHUTEIBHO BBITIOTHCHHUS
MpEJI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIISATE MOMyUYESHHBIC PE3yJIbTAThl MO3HABATEIIBHOM JIEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAII0 pPEe3yJbTaTOB BBIMOJHEHUS XHUMUYECKOTO
JKCIepUMeHTa (71abopaTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATENbHOHN U
MCCIIEIOBATENILCKOM NIEATEHbHOCTH MPH PEIICHHH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJAcOBaHUs MO3MIMKA (0O0CYX)ACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPAWHALIUS COBMECTHBIX JICUCTBHM, ONPEIEICHIE KPUTEPUEB TI0 OIIEHKE KayecTBa
BEITIOJTHCHHOW PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIBHO OMPEICSISITh IEeJU JACITeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTENLHOCTh, BHIOUPAThH
HaubOosnee H¢¢eKTUBHbIE CHOCOOBI pelieHHus Y4eOHbIX U TO3HaBaTeNbHBIX  3aj]ad,
CaMOCTOSITENTLHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINH alNTOPUTM JICHCTBHIA TPH
BBITIOTHEHUH 3aJ]aHU C Y4ETOM TMOJYyYeHHS HOBBIX 3HAHUUW 00 H3ydaeMbIX OOBEKTax —
BEIECTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBHE IMOJIYYCHHOTO Pe3yjIbTaTa 3asiBICHHOM Iy,
YMEHHE HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aJaHUIA.

INPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHIO O00S3aTEIbHOTO COAEpIKaHUs,
YCTAaHOBJIEHHOTO JAaHHOM (QenepaibHO paboueld mIporpaMMoii, BBIIEISIOT: OCBOCHHbIE
o0yJaromMMHCs Hay4Hble 3HAHUsS, yMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckne s
IPEeIMETHOW 00s1acTH «XUMUS», BHUIbl JEATEIbHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUSA, €ro
MHTEpIIpeTalny, IpeoOdpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYallHUsX.

K kxoHiy oOydeHus B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHYAIOLIMXCS YMEHUH:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMHUYECKHH AJIEMEHT, aTOM,
MOJIEKYJa, HOH, KATHOH, aHUOH, ITPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHCIIEHUS, XUMHUYECKas peaklHs, XUMUYecKas
CBSI3b, TEIJIOBOM 3 EKT peaklnu, MOJb, MOJSPHBIA 00BEM, pacTBOp, JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINSA, PpEeaKIUu HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOe paBHOBecHEe, OOpaTMMble W HEOOpaTUMbIE pPEaKIIWH,
OKHCIIUTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIMH,  OKHUCIUTENIb,  BOCCTAHOBHTEINb,
OKHCJICHHE M BOCCTAHOBJIEHHME, aJUIOTPOMus, aM(pOTEpPHOCTb, XHUMHUYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaNIM4yecKas pemérka, KOppo3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEakUuu, IpelenbHO IOIyCcTUMas
koHueHtpauus ITIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH M NPUMEHSATH 3TH
MOHSITHA NIPU ONIMCAHUM BEILECTB U UX NPEBPAIECHUN;

UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY JJs COCTaBJI€HHUs (HOpMYJd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPENEIATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKHX DIJIEMEHTOB B
COEUHEHMSX pa3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEAMHEHHMH Mo (QopmysiaM, BHJI XMMUYECKOH CBS3U (KOBaJECHTHas, MOHHas,
METaJIJIMYECKasi) B HEOPraHMYECKUX COEAMHEHHUSX, 3aps/l HOHAa MO XUMHYECKOH
dbopmye, xapakTep cpelasl B BOAHBIX PAaCTBOPAX HEOPTaHUYECKUX COCTUHEHUH, THI
KPUCTAJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: ONHUCHIBATh U XapaKTepH30BaTh TabauuHyro Gopmy Ilepuonnueckoii
CUCTEMbl XMMMYECKUX DJIEMEHTOB: pa3ziuyarh MOHATHS «rJIaBHas mnoArpymnma (A-
rpynma)» u «mnobounas mnoarpymmna (b-rpymma)», Mambie W OOJbIIME TMEPHOIBI,
COOTHOCUTh 0003HAuUeHMsI, KOTOpbIE HMEIOTCA B MEpUOANYECKON Tabmuue, c
YHUCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsiz s7pa, ooIee YnciIo JIEKTPOHOB M paclpeie]IieHHe UX MO 3JIEKTPOHHBIM CIIOAM),
OOBSICHATH OOIIMe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJJIEMEHTOB M UX
COEIMHEHUM B MpeJesiax MaJIbIX MEPUOJOB U IJIaBHBIX MOATPYMIl C YYETOM CTPOCHHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHUYEeCKHUE BEIIECTBA, XUMHUECKHUE
peakuuu (10 YMCIy M COCTaBy y4YacTBYIOUIMX B pPEaKLUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETNIEHEeW OKUCIICHNUS XUMUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OHIME U cHeuu(puveckue XHMHUYECKHE CBOMCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTAYECKON AUCCOIUALMK KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE M COKpAIEHHBIE YPABHEHUS peaklil HOHHOr0 0OMeHa, ypaBHEHMS PEaKLui,
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MOATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAy BEIECTBAaMU
Pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYILIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEICTBOM
COCTABIICHHSI SJIEKTPOHHOTO OallaHca ATUX PEaKIIHiA;
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MIPOTEKAaHUsI XMMUYECKUX MPEBPAILEHUH B Pa3INYHbIX YCIOBHUSAX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (hOpMyJie COEMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PAaCUETHI 0 YPAaBHEHUIO XMMHUYECKOM peaklnu;
coOmogaTh MpaBuja IMOJb30BaHMA XMMHUYECKOHM MocyJoid U 1ab0opaTOpHBIM
00OpyJIOBaHMEM, a TaKXKe NpaBWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);
IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BEILIECTB!
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOPHUI-, OpOMHUI-, MOAWMI-, KapOoHaT-, (docdar-,
CUJIMKAT-, Cynb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHUS W HOHBI HM3YYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHMUECKUX BEIIECTB;
IIPUMEHATH OCHOBHBIE ONEpPAlUM MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTU3alliio, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHHsI CBOMCTB BELIECTB M XUMHUYECKUX PEAKUUH, €CTECTBEHHO-
Hay4YHble METOJbl TIO3HaHWA — HaONIoeHWe, U3MEepeHHe, MOJEeTUPOBaHHUE,
AKCIEPUMEHT (peabHbIN U MBICIICHHBII).

TemaTn4yeckoe MIaHNPOBaHUe

Ne | U3yuaemblit paznen Konuu | Dnexrponnsie | Meponpustu | ®opma
ectBo | (mdpoBbIe) 1  pabouell | mpoBeaeHUS
JacoB oOpasoBarenib | MpOrpaMMbl | 3aHATANA (17151
HBIE pECYpChbl | BOCIIMTAHUS | BHEYPOUYHOM
IEATEILHOCTH
)
1 | BemectBo u xumuueckue | 17 bubmmorexa JeHn
peakuun LOK YUUTEIS
https://m.edsoo.ru
[7t41a636
2 | HemeTaLi1bl " ux | 28 bubmrorexa Hoseulii Tox
COeIMHEeHHUSA LOK
https://m.edsoo.ru
[7t41a636
3 | MeTa/uIbl M UX coequHenuss | 17 bubmmorexa Jenn
LOK KOCMOHABTH
https://m.edsoo.ru
Ka
[7f41a636
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Xumuss ®  oKkpyxkawmas | 4 bubmorexa IIpazqHuk

cpena HOK BECHBI 51
https://m.edsoo.ru a
/1412636 ThyA

Hroro: 68
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