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HHOACHUTEJBHAS 3AIINCKA

IIporpaMma o XMMHHU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl COCTABIIEHA HA OCHOBE
TpeOOBaHUH K pe3ynbTaTaM OCBOSHUS OCHOBHOM 00pa3oBaTeNBHOM IPOrpaMMbl OCHOBHOTO
obmero obpasosanus, npezncraBieHHBIX B OT'OC OO0, a Takke Ha OCHOBE (elepalbHON
paboueli mporpaMMBbl BOCIIUTAHHSA U C YIETOM KOHIIEIIINY IPENoaBatus yIeOHOro mpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit enepanuu.

IIporpaMma 1o XHMMHUH [a€T MpENCTaBICHWE O LEJLIX, 00IIel cTparerud oO0ydeHHs,
BOCIIMTaHHWS M DPAa3BUTHs OOYYarOIIMXCsl CpeACcTBaMM Y4eOHOTO IpeaMeTa, YCTaHaBIHUBAET
00s3aTeNbHOE TIPEIMETHOE COJICPIKaHUe, IPEIyCMaTPUBAET PaCIpeIeNIeHHe ero Mo KiaccaM U
CTPYKTYPHPOBaHUE II0 pa3fiesaM U TeMaM IIPOrpaMMBI [10 XUMHUH, OTIPEeIIseT KOTUUSCTBEHHBIS
U KauyeCTBEHHBIE XapaKTEPUCTHUKU CONEPXKAHWS, PEKOMEHIYyEeMYyI0 II0CJIe0BaTeIbHOCTD
HU3YYCHHUS XUMHH C YUETOM MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€EH, JOTUKH y4eOHOr0O
IIPOLIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs, onpeaessieT BO3SMOXHOCTH IIpeIMeTa LS
peanu3anuy TpeOOBaHUH K pe3ysibTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTeNbHOMN MPOrpaMMEI Ha
YPOBHE OCHOBHOT'0 00IIIero oopa3zoBaHus, a Takxke TpeOOBaHUH K pe3ysIbTaTaM 00yJIeHHUSI XUMHUH
Ha YypOBHE Ilelled M3y4yeHHs IIpeAMeTa M OCHOBHBIX BHAOB y4ueOHO-IIO3HABATEIbHOMH
IeATSIIBHOCTH 00YYaroLIerocs o OCBOSHHIO yueOHOTO Coep KaHusl.

3HaHKE XVMHH CIIy>KUT OCHOBOH i1 QOpMHUPOBAHUS MUPOBO33PEHUS 00YUarOIIerocs, ero
IIPELCTABICHUN O MaTEpPHATIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMBIe XUMUEH
IIPE/ICTABIICHUS O B3aUMOIIPEBPAILICHUAX SHEPTUM U 00 3BOJIFOLUH BEILIECTB B IPUPOJIE, O MIYyTIX
pelmeHus IN00aNbHBIX IMpoOJIeM YCTOHYHMBOIO pa3BUTHS UeEJIOBEYECTBA — CHIPHEBOH,
SHEPTeTHIECKOM, UIIEBOM U SKOJOTMYECKOH O€30IIacHOCTH, IPOOIIEM 3APaBOOXPAHEHHS.

Nsyuyenue xumuu:

CIIOCOOCTBYET pealr3allii BO3MOXKHOCTEH U1l caMOpa3BUTHS ¥ (POPMUPOBAHUS KYJIBTYPhI
JUYHOCTH, e€ 00Iel U GyHKIMOHABHOH IPaMOTHOCTH;

BHOCHT BKJIaJl B (QOPMUPOBAHIE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB HMX  CaMOCTOSTENBHOM  ydeOHOH  JAEATENbHOCTH, SKCHEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUM, HEOOXOOMMBIX Kak B TIOBCEIHEBHOM JKA3HH, TaK U B
Ipo¢eCCUOHATBPHOMN IeATEIHbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAyYHOrO MBILULICHUS, 3aKIaJbIBAET OCHOBBI IEOCTHOTO
B3IVI/1a HA €UHCTBO IPUPOALI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM STAlloM B () OPMUPOBAHUA
€CTECTBEHHO--HAYUHOH! IrpaMOTHOCTH 00yYarOIIuXCsl;

crocobcTByeT (DOPMHUPOBAHUIO ILIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAy4YHBIM
3HQHWSM, K IPUPONe, K HYeIOBeKYy, BHOCHT CBOM BKJIAN B 3KOJIOTHYECKOe 0Opa3oBaHKE
00y JaroMxcsl. _

JlaHHBIE HamIpaBieHUs B OOY4YeHMH XMMHHU 00ECIeUHBAIOTCS CIIELH(QUKOA COmep KaHMs
y4e0HOrO IpeAMeTa, KOTOPBIA SBJISETCS IEJArOTMYEcKH afalTHPOBAHHLIM OTPaKEHHEM
6a30BOM HayKH XMMHHU Ha ONpeeIEHHOM 3Tale e€ pa3sBUTHUS.



Kypc xvMum Ha ypoBHE OCHOBHOTO O0IIero oOpa3oBaHHs OPHEHTHPOBAH HA OCBOECHHE
00y9aroIUMHUCS CHCTEMBI IEPBOHAYANBHBIX [TOHATHN XHUMIH, OCHOB HEOPraHMIEeCKOW XUMHUHY U
HEKOTOPBIX OTAENIbHEIX 3HAYMMBIX ITOHATUH OPraHUYeCKON XUMUH.

CTpyKkTypa colepKaHus IPOTrpaMMEI [0 XHMHHU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
moaxona K e€ msydenuro. ConepkaHue CKIIaIBIBACTCS M3 CHCTEMBI MOHSTHH O XUMUYECKOM
DJICMEHTE M BEIIECTBE M CHUCTEMBI INOHATHUH O XUMUYeCKOM peakumu. OOe 5TH CHCTEMEBI
CTPYKTYPHO OPTaHHM30BaHbl II0 NPUHLUITY IIOCIEAOBATEIHHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPENICTABICHUH pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YUYEHHS KaK OCHOBEI BCETO €CTECTBO3HAHUS,

— Ilepuommueckoro 3akoHa JI. M. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHUs O CTPOEHUM aTOMa U XUMHUYECKOH CBSI3H;

— [IPEACTaBICHUH 00 NIEKTPONIUTHUECKOH TUCCOMAIINH BEIIIECTB B paCTBOPaX.

Teopernueckre 3HAHWUS PACCMATPUBAIOTCA HA OCHOBE SMIMPHUYECKH IOIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIFHO OT OMHOTO YPOBHS K JAPYroMy,
BBIIONHAA (QYyHKIUU OOBSCHEHUS M NPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEMN
IIPAaKTUYECKOr0 IPUMEHEHUS U IOJIYUEHHUS U3yUaeMbIX BEIIECTB.

OcBoeHne IporpaMmbsl II0 XHMUHU CIIOCOOCTBYeT (DOPMHPOBAHHMIO MPEICTABICHUS O
XUMHYECKOH COCTaBIIAIONIEH Hay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOHM NpPHpOIHI,
[IEHHOCTHOTO OTHOIICHHS K Hay4YHOMY 3HaHMIO U METOJIaM II03HAaHUA B HayKe. M3yueHne xumuu
IPOMCXOIUT C TMPUBJICYECHHEM 3HAHUNA K3 paHee M3YYEHHBIX Y4YeOHBIX IIPEMETOB:
«Oxpyxaromuit Mmupy», «buosorus. 5—7 xinacce» u «Pusmka. 7 Kiracey.

ITpy m3ydeHun XUMHUH IPOUCXOTUT (POPMHUPOBAHNE 3HAHHH OCHOB XHMHYECKOH HAYKH KaK
00J1acTH COBPEMEHHOTO €CTECTBO3HAHHMS, IIPAKTUIECKON JEATEIBHOCTH YEIOBEKA H KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOM KyJBTYpBl. 3aiaya yuyeOHOro mpeamera COCTOUT B (HOPMHUPOBAHUU
CUCTEMBl XUMHUYECKUX 3HAHUN — BaKHEHUINX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKHX
IOJIOXKEHUM, OOCTYNHBIX 000OIIeHHH MHPOBO33PEHUYECKOTO XapakTepa, f3bIKa HayKH, B
IPUOOINEHUY K HayYHBIM METOAaM [TO3HAHUS MIPU U3YUEHHUHU BEIIeCTB U XUMUYECKUX peaKIlni,
B (OpPMUPOBAaHHM U DPa3BUTHUH II03HABATENPHBIX YMEHHH W HMX NOPUMEHEHHH B YyueOHO-
II03HABaTEIbHON U y4eOHO-HCCIIeI0BATENBCKON NIESTETPHOCTH, OCBOSHUH TTPaBUJ O€30MacHOTOo
oOpallleHus ¢ BEeIIECTBAMHU B ITOBCEIHEBHOM JKHU3HM.

IIpn m3ydyeHWrM XUMUF Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHHS Ba)XXKHOE 3HAYCHHE
puoOpeNTH TaKue Meju, Kak:

— (opMHpOBaHNE UHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00Opa30BaHHIO,
COTPYIHHYECTBY, CaMOCTOSATEIBHOMY IPUHATHIO PpEIICHHH, CIIOCOOHOH amanTHpOBaThC K
OBICTPO MEHSIOLIMMCS YCIIOBUSM JKU3HH;

— HAmpaBlI€HHOCTh OOYYEHHS Ha CHCTEMaTH4ecKoe MpHoOIeHne o0ydJarommxcs K
CaMOCTOSITEJIbHOM  ITO3HABATENIBHOM  NEATENbHOCTH, HAy4YHBIM  METOJaM  II03HaHHI,
(bOPMUPYIOITAM MOTHBAITHIO B Pa3BUTHE CIIOCOOHOCTEH K XMMUH; '



— ofecregeHue yciuoBHi, CIOCOOCTBYIOMIMX IIPHOOPETEHHIO OOYYAIOIIHUMHUCS OIBITA
Pa3sHOOOPa3HOH NESTeNBPHOCTH, IIO3HAHUS U CaMOIIO3HAHWS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE TSI PA3IMYHBIX BUIOB JI€SITEIbHOCTH;

— dopmupoBanue obmel QyHKIUOHATBHOMN M €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHCIIE YMEHUH OOBSACHATH W OIICHUBATH SBJICHUS OKPY’)KAIOIIEr0 MHpA, HUCIONb3Yys 3HAHUS H
OIBIT, IIOJNYYEHHBIE IIPH W3YYEHHUM XUMUU, IIPUMEHSITh HX TPH pPEIIeHHH MOpodieM B
[I0BCETHEBHOM XXU3HU U TPYNOBOU AEATEIBLHOCTH;

— (hopMHpOBaHKE Y 00YJarOIIXCsl T'YMaHUCTHYECKUX OTHOIIECHHH, TIOHUMAHHUS [[EHHOCTH
XMMHYECKAX 3HAHUH I BBIPAOOTKH SKOJOTHYECKH I[eNlecOOOpa3sHOro MOBEAEHUs B OBITY H
TPYAOBOH JIEATEJIbHOCTH B LENSIX COXPAHEHHs CBOErO 3[OPOBBS M OKPY KAIOIIeH MPHUPOIHOM
Cpenbl;

— pa3sBUTHE MOTHUBAIUH K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITHTAHHUIO
Ha OCHOBE YCBOCHHs OOIEUEIOBEUECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BEIOOpDY
IpouUIIs ¥ HAIIPaBICHHOCTH JabHEHINEro 00ydeHusl.

Ob1mee 4ncio 4acoB, OTBEASHHBIX Il U3YUECHHUsI XMMUM Ha yPOBHE OCHOBHOTO OOMIEro
obpazoBanus, cocTapisieT 136 gacos: B 8 kinacce — 68 wacos (2 yaca B Hefelno), B 9 xiracce — 68
9acoB (2 yaca B HE/IETIO).



ILTAHUPYEMBIE PE3YJbTATHI OCBOEHHS ITPOTPAMMBI IIO XMMUU HA
YPOBHE OCHOBHOTI'O OBILIET'O OBPA30BAHMS

JIMUHOCTHBIE PE3YJIBTATDHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOGHHSA IIPOrPAaMMBI OCHOBHOIO OOIIEro o6pa3oBaHMs
JOCTHUTaIOTCs B X0JIe 00YUEHHs] XUMHUH B IUHCTBE YUeOHOM ¥ BOCIUTATEIbHOMN NeATEIFHOCTH B
COOTBETCTBHM C TPaJUIMOHHBEIMH DOCCHMCKHMH  COIMOKYJBTYPHBIMH H  IYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IIPUHATHIMA B OOIIECTBE MPAaBHJIAMHA W HOPMaMH IIOBEIEHHS U
CIIOCOOCTBYIOT IPOLECCaM CaMOIIO3HAHHSI, CAMOPa3BUTHS ¥ COLUAIN3AIAN 00y JaroIUXCSL.

JIAYHOCTHBIE PE3yNIBTAaTEl OTPAXAIOT TOTOBHOCTH OOYYAIOIIUXCS DPYKOBOICTBOBATHCS
CHCTEMOM IO3UTMBHEIX LIEHHOCTHBIX OPUEHTAIMH W pacCUIHpEHHe OIBITA JEATEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) naTproTHYECKOr0 BOCIIUTAHHMS:

[IEHHOCTHOTO OTHOIIEHHUA K OT€YECTBEHHOMY KyJIbTYPHOMY, AICTOPHUYECKOMY U HAyYHOMY
HaCJICANIO, ITOHMMaHHUs 3HAUEHUS XUMHYECKOM HayKu B XU3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BIafeTh JOCTOBEPHOH MH(OpMAImel O MepemoBhIX IOCTHIKEHUSX M OTKPBITHIX
MHPOBOX M OTEYECTBEHHOH XMMHWH, 3aMHTEPECOBAHHOCTH B HAYYHBIX ZHAHHUSIX 00 yCTpOUCTBE
MUpa U 001IIecTBa;

2) rpakAaHCKOr0 BOCIIMTAHMS

IPEACTABIIEHAS O COLMAIBHBEIX HOPMax M IPaBWIaX MEXJIMYHOCTHHIX OTHOIIEHHH B
KOJIJIGKTHBE, KOMMYHUKaTHUBHOH KOMIIETEHTHOCTH B 0OIIIECTBEHHO II0JIE3HOH,
y4e0HO-HCCIeI0BATENbCKOM, TBOPUECKOW M JPYrHX BHIOAX OEATEIbHOCTH, TOTOBHOCTH K
PazsHOOOpa3HOH COBMECTHOH AEATETBHOCTH IIPH BHITIOJHEHUH YUeOHBIX, TO3HABATEIBHEIX 33184,
BBITIIOJIHEHVH XUMHYECKUX 3KCIEPUMEHTOB, CO3OAHUHM YUYEOHBIX IIPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHMIO U B3aMMOIIOMOIIM B IIPOLIECCE 3TOM y4ueOHOH HEITeNhHOCTH, FOTOBHOCTH
OLICHMBATh CBOE IIOBENEHHWE U IIOCTYIKM CBOWX TOBAPUINEW C TMO3UIMUA HPABCTBEHHBIX I
IIPaBOBBIX HOPM C YYETOM OCO3HAHUs MOCIEACTBUH TOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMSI:

MUPOBO33PEHYECKNE  IPEACTABICHUA O  BEHIECTBE M  XUMHUYECKOH  pEakluH,
COOTBETCTBYIOILIKME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U COCTaBIISIONIME OCHOBY IS
TOHMMAHUS CYIIHOCTH HayyHOH KapTUHBI MHpa, IMpeAcTaBleHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3sBUTHUsL NPUPOJIBI, B3aUMOCBS3AX YEJIOBEKa ¢ IPUPOAHON Cpemoil, o ponn
XUMUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABaTeNIbHbIE MOTHBBI, HaIlPaBJIEHHbIE Ha IOJyYEHHE HOBBIX 3HAHHMHA II0 XUMIH,
HeoOXomuMple Uit OOBSICHEHHA HaOMIOHAeMbIX IIPOLIECCOB M ABJICHHH, TI03HABATE/IbHOH,
HHPOPMAIOHHON U YUTATENBCKON KyJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEILHON pabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEpaTypol, MOCTYIHBIMU TEXHHYECKHUMH CPEICTBAMH
HHOOPMALIMOHHBIX TEXHOJIOTHIA;



HHTepeC K OOYYEHHMIO M II03HAHHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caMO0OPAa30BaHHIO, IPOEKTHOM M HCCIENOBATEECKON NEATENBHOCTH, K OCO3HAHHOMY BEIGODY
HAIIPaBJICHHOCTH U YPOBHs OOy4YeHHUs B JalbHEHIIEM;

4) popMHpOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHUE [ICHHOCTH JXU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3I0POBBIO, YCTAaHOBKH
Ha 370pOBBEIA 00pa3 >XU3HH, OCO3HAHHE IIOCIEINCTBHHA H 'Henpmme BpEIOHBIX IPHUBEIYEK
(YmotpeGiienus ankoroys, HApPKOTHKOB, KypPeHWs), HEOOXOMMMOCTH COOTIONEHMS IIPaBHII
0e30macHOCTH Ipu 0OPAIEeHHH ¢ XUMUYECKHMU BEIIECTBAME B OBITY ¥ PEaTbHOM KU3HMU;

S) TPyA0BOI'0 BOCIIUTAHMS:

HHTEPEC K MPAKTUICCKOMY U3YUEHHIO IPOQEcCHi U Tpyaa pa3IutIHOro poja, YBaKEHHE K
TPyLy M pe3ynbTataM TpPYHOBOH MEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPHMEHEHHS
IPEAMETHBIX 3HAHHH [0 XWMHH, OCO3HAHHBIH BBIOOD WHAMBHIAYyAIbHOM TpPaeKTOPHH
IPOJOJDKEHUS 00Pa3oBaHUA C YUYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHEIX HHTEPECOB W IIOTPeOGHOCTEH, yCmemHod mpodeccHOHanbHOM esSTeNbHOCTH U
PasBUTHA HEOOXOAMMEIX YMEHHMH, FOTOBHOCTE aIallTUPOBATECS B MIPOGECCHOHAIBHOM cpefe;

6) 3K0JI0rHYecKoro BOCIIUTAHUS:

9KOJIOTHYECKH 1I€JIECO00Pa3HOe OTHOILIEHNE K MPUPOJE KaK HUCTOYHHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIEeCTBOBaHMs, IIOHMMAaHNE LIEHHOCTY 3OPOBOTO M Ge30I1acHOro 06pasa JKH3HH,
OTBETCTBCHHOE OTHOLICHHE K COOCTBEHHOMY (U3HYECKOMYy M IICHXUYECKOMY 3I0POBBIO,
OCO3HAHHUE [IEHHOCTH COOJIIONEHHS IIPaBHJI 0€30I1aCHOTO TOBEACHHUS IIPH PaGoTe ¢ BELECTBAMY,
a TaK)K€ B CUTYalUsAX, YTPOXKAIOIIUX 30POBBIO U YKH3HH JIFOHEH;

CIIOCOOHOCTH IPHMEHATH 3HAHMUS, [I0JTyYaeMble TIPY U3yYeHHH XUMUAH, I PELIeHNS 33134,
CBA3aHHBIX C OKPYXXAIOLIECH IIPUPOJHOM CpemoH, IJII IMOBBIIICHWS YPOBHS 3KOJOIMYECKOM
KYJIBTYpbI, OCO3HaHHMS ITI00aIBHOIO XapaKTepa 3KOJOTHYECKHUX MPOOIieM U IMyTel WX pelleHuUs
IIOCPEACTBOM METOJIOB XMMMHU, SKOJIOIMYECKOT0 MBILUICHHS, YMEHUS PYKOBOACTBOBATHCS MM B
II03HABATEIbHOM, KOMMYHHUKATUBHON U COLIUANLHON ITPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATHI

B coctaBe MeTalpeIMETHBIX Pe3yJIbTaTOB BLINEILIIOT 3HAYMMEIE UIA (HOPMHUPOBAHMS
MHMPOBO33PeHHs OOLIEHAYYHbIE IOHATHS (38KOH, TEOpHS, IPUHLINI, TUnoresa, Gaxr, cucreMa,
IPOIIECC, IKCIEPUMEHT ¥ JAPYIOe€.), KOTOPbIE UCIIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
IIpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHMH U3 3TUX IIPEIMETOB (POPMHUPOBATH IPEICTABICHHE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHUpa, U yHUEEpcalbHble yueOHbIe nefcTBUS (IO3HABATENLHEIE,
KOMMYHHUKATHBHBIE, PETYJIATHBHEIE), KOTOpble 00ecneunBaroT (HOPMHUPOBAaHHE T'OTOBHOCTH K
CaMOCTOATEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM AeATEIBHOCTH.



Ilo3naBaTenbHbIe YyHUBEpPCAJIbHbIE YUueOHbIE JeHCTBHSA

ba3zoBrbie jlornyeckue aeicTBus:

YMCHHSI HCIIOJIB30BAaTh MPUEMBI JIOTHYECKOI'O MEIIUICHUS IIPH OCBOCHHUM 3HAHWIM:
PacKpeIBaTh CMBICT XMMHYECKHX IIOHATHH (BBIAEIATH HX XapaKTepPHBIE IIPHU3HAKH,
YCTaHaBJIUBATh B3aUMOCBS3b C IPYTUMH IIOHATUSAMU), UCIIOIB30BaTh MOHITHS I OOBSICHEHUS
OTHENbHBIX (aKTOB W sBICHHH, BBIOMpAaTh OCHOBaHMS W KPHUTEPHH IS KIACCHDHKAIMH
XUMHYCCKHX BEIECTB M XUMUYECKUX PEAKIUH, yCTAHABIUBATD IPUUNHHO-CIIEICTBEHHEBIE CBA3H
MeXy 00BEKTaMU U3ydEHHsI, CTPOUTH JIOTHUECKUE PacCyKIeHUs (MHIYKTHBHEIE, IeyKTUBHEIE,
I10 aHAJIOTUH), I€JaTh BEIBOMBI U 3aKITFOUCHHS,

YMCHHC MPUMEHSATh B IIPOIECCe [TO3HAHWS IOHATHSA (IIPEIMETHBIE U MeTalpeaMEeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOZEJHM, HCIIONb3yeMble B XUMHH, MPeoOPasOBBIBATH IMHPOKO
IIPUMEHSEMbIE B XUMHH MOJEJILHBIE NIPEACTABICHUS] — XUMHUECKUN 3HAK (CHMBOJI JIEMEHTa),
XuMHu4ecKas (opMysia M ypaBHCHHE XHMHUECKOH peakiuu — MpH pEIIeHHH Yyd4eGHO-
ITO3HABATCIBHAIX 387a4, ¢ Y4YETOM O3THX MOJENBHBIX IIPEJCTABJICHUH BBIABIATH U
XapaKTePH30BaTh CYIIECTBEHHBIE IIPU3HAKKA U3Y4aeMbIX OOBEKTOB — XUMUUYECKHX BEINECTB U
XMMHUYECKUX PEaKLUl, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHYHHHO-CIICICTBEHHBIE CBSI3H U
IIPOTHBOPEYHS B U3y4aeMBbIX [IPOLECCAX U SIBICHUSAX.

ba3zoBrblie ncenenoBaTeabcKue AelicTBUS:

YMEHHE HCIIOJb30BaTh IIOCTABJICHHBIE BOIPOCH B KaYeCTBE MHCTPYMEHTA ITO3HAHUS, a
TaKX€ B Ka4yeCTBE OCHOBBI A (DOPMHUPOBAHUS TUIOTE3Bl II0 IPOBEPKE IPABHIBHOCTH
BBICKA3BIBAEMBIX CYKJICHUH;

IPHOOPETEHNE OIBITA 10 IUIAHWPOBAHWIO, OPTAaHU3AIUM U TNPOBEICHUIO YYEHHIECKHX
SKCIIEPUMEHTOB, yMEHHE HaOII0aTh 3a XOL0M IIPOLIecca, CaMOCTOATEIHHO IIPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyIMpoBaTh OOOOIIEHWS M BBIBOABI IO pe3yJbTaTaM IMPOBEAEHHOIO OIIBITA,
HCCJIEIOBAHNUS], COCTABIATH OTUYET O MPOAEIaHHON paboTe. '

PaGorta ¢ uaopmanmeii:

YMEHUE BEIOUPaTh, aHAJIU3UPOBATh U UHTEPIPETHPOBATH HHOOPMALIUIO Pa3IHYHBIX BHIOB
1 (pOpM IpeNICTaBIeHNS, MOTYIaeMyIO U3 Pa3HBIX ICTOYHHUKOB (HAYUHO-TIOIMyJIApHAas IUTEpATypa
XUMHYECKOTO COIEpXKaHWs, CIPaBOYHbBIe IocoOusd, pecypchl HMHTepHeTa), KpUTHYECKU
OLIEHUBATh IPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIUIO;

yMeHHE IPUMEHSTh Pa3IudHble METOMBI U 3aIIPOCHI IIPH ITOMCKE B 0TOOpe MHPOPMAaIMH !
COOTBETCTBYIOLIUX TaHHBIX, HEOOXOAUMBIX [Tl BBITTOJHEHHS yUeOHBIX U IIO3HABATENIbHBIX 3a1a4
OIpPEeNENEHHOr0 THUIlA, NMPHOOPETEHHWE ONbITa B OOJIACTH HCIIOJNB30BaHUSA HH(GOPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTWH, OBJIaIEHYE KyIbTYPCH aKTUBHOIO UCIIOJIB30BAHUS Pa3IMYHbIX
IIOMCKOBBIX CHCTEM, CaMOCTOSTENbHO BBIOMpaTh ONTHMAIBHYIO (OpMy IpenCTaBICHUA
NHGOPMAIMK U WUIOCTPUPOBATH peIlaeMble 3a/la4d HECIOKHBIMUA CXeMaMHU, AUarpaMMaMH,
npyrumu hopMaMiu rpaduKy # HX KOMOUHAIUSMU;

YMEHHE HCIIONB30BaTh U aHAJIM3UPOBATh B Ipolecce YUeOHOM U HCCenoBaTesIbCKOM
IEATENbHOCTH MH(OPMALIUIO O BIMSHUY TPOMBIIIIEHHOCTH, CEJIbCKOr0 X035iCTBa U TpaHCIIopTa
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOIHON CPEJIBL.



KomMmyHHMKaTHBHBIE YHHBepcabHbIe yueOHbIe JelicTBHA:

YMEHHUS 3a7aBaTh BOIPOCHI (B Xojae [uamora u (WIM) JUCKYCCHM) IO CYIIECTBY
obcyxkmaeMoil TeMbl, (OpPMyJIMPOBATH CBOM IPEMJIOKEHHS OTHOCHTEIHLHO BBIIOIHEHHUS
IIPEIUIOKEHHOH! 3a/1a4M; '

YMEHHUS IPEJICTaBIIATE [TOJYYEHHBIE PE3yIbTaThl II03HABATEIIFHOM IS TEIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; [ENaTh IPEe3eHTALUIO0 pe3yJbTaTOB BEHIIOJHEHHS XUMHYECKOTO
SKCIIEpUMEHTa (7a00paTOPHOTO OIBITa, J1A0OPaTOPHONW PabOTHI MO MCCIENOBAHMIO CBOMCTB
BEIIECTB, yueOHOT0 MPOEKTA);

YMeHHs y4eOHOIro COTpyIHHUUYECTBA CO CBEPCTHHKAMU B COBMECTHOM ITO3HABATENLHON M
HCCIIEAOBATEIIECKOM MEATENBHOCTH NIPY PENICHHH BO3HUKAIOIIUX IIpo0JieM Ha OCHOBE y4&Ta
OOIIMX HHTEPECOB M COIVIACOBAHMS MO3ULHUM (0OCYXIEeHMs, OOMEH MHEHHAMH, «MO3TOBBIE
HITYpPMBD», KOOPAMHAIKS COBMECTHBIX NEHCTBUMN, ONIpeieieHne KPUTEPUEB II0 OLIEHKE KauecTBa
BBINOJIHEHHOM paboTHI U IpyTHe).

PerynsaiTHBHBIEC yHHUBepcaabHbIE YUeOHbIE JeHCTBUA:

YMEHHE CaMOCTOSATENIBHO ONPENENATD LN NEeSITEIbHOCTH, NIAHAPOBATh, OCYIIECTBIISATS,
KOHTPOJIMPOBaTh ¥ IPH HEOOXOMMMOCTH KOPPEKTUPOBATH CBOKO JEATEIBHOCTh, BBIOHPATH
Haubosee S(QQeKTUBHBIE CIIOCOOBI pelleHHs Y4eOHBIX M II03HABATENbHBIX  3a7ad,
CaMOCTOSITEIEHO COCTaBIIAITh MJIM KOPPEKTHPOBAaTh HPEIUIOKEHHBIH aNrOPUTM JIEeHUCTBUM IpH
BBIIIOJTHEHUH 3aJaHHd ¢ y4ETOM IIOJY4YEHHS HOBBIX 3HAHHM 00 H3y4yaeMBIX OOBEKTaX —
BEIECTBAX ¥ PEaKUsX, OLEHUBATh COOTBETCTBUE MOJTYUCHHOT'O pe3y/IbTaTa 3asBIEHHOM Iy,
YMEHHE HCII0JIb30BaTh U aHaJIM3UPOBAaTh KOHTEKCTHI, [IpeJiaraeMble B YCJIOBHY 3aIaHui,

INPEAMETHBIE PE3YJIBTATBI ,

B cocraBe mpenMETHBIX pe3yJIbTaTOB IO OCBOCHHIO OOS3aTENILHOIO COMEPIKAHMS,
YCTaHOBJICHHOTO [JaHHOM (enepanbHONH pabodelt mporpaMmoill, BBIAEIAIOT: OCBOEHHEIE
O0ydJaroll¥MKCs HaydHBIE 3HAHMS, YMEHHsI W CIIOCOOBI HeHCTBHiA, crenuduyeckue LId
mpesIMeTHOH 06macTH «XWUMHS», BHIB ACSTEIBHOCTH TIO IIOJIyYEHHUIO HOBOI'O 3HAHHUs, €ro
MHTEPIIPETAIMH, TPe0OPa30BAHMIO U IPUMEHEHHIO B Pa3IHUHBIX YUeOHBIX M HOBBIX CUTYaIHIX.

K xonry oOyuenus B 8 kjacce IpeIMETHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JOMKHEI
OTpaxaTh CHOPMUPOBAHHOCTE Yy OOYJAIONIUXCS YMEHMIA:

* PACKPBHIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUM: aTOM, MOJIEKyJa, XUMUYECKUN
3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXXKHOE BEIIECTBO, CMeCh (OZHOpPOAHAs U
HEONHOPOHAsd), BaJECHTHOCTb, OTHOCHTENBHAs aTOMHAas KM MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIICCTBA, MOJIb, MOJIAPHAS Macca, MaccoBas JOJII XUMHUUECKOI'0 dJIEMEHTa
B COCIMHEHWH, MOJIAPHBIA 00BEM, OKCHI, KHUCJOTa, OCHOBaHHE, COJIb,
3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas peakus, KiaccuhuKausa
PEaKIHi: peakiuh COCTUHEHNUS, PEAKIIUN PA3IOKEHNS, PEakKlUU 3aMEelICHHUS, PeaKITiu
00MeHa, 9K30- U 3HIOTEPMHUIECKUE PEaKIWH, TEIUIOBOM 3P (PEKT peaKiu, SApo aToMa,



DJICKTPOHHBIA CJIOM aToMa, aTOMHas OpOWTanmb, paguyc aroMa, XMUMHUYECKas CBS3b,
IIOJIIPHAs M HEIOJIApHAs KOBaJeHTHasl CBSI3b, WOHHAS CBSI3b, HMOH, KAaTHOH, aHHOH,
pacTBOp, MaccoBasi OJIA BelllecTBa (IPOIEHTHAs KOHIICHTPAIUs) B PaCTBOPE;
HJUTIOCTPUPOBATL B3aHMMOCBS3b OCHOBHBIX XMUMWYECKHX IOHSTHH U NPUMEHSTH 3TH
IIOHATHS IIPU OIUCAHUY BEILIECTB U UX MTPEeBpaIleHuU;

UCTIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY [UI COCTaBJICHHS (QOPMYJ BELIECTB U
YPaBHEHUHN XUMUUYECKUX PEAKITUH;

ONPENENIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSIX, CTENEHb
OKHCJIEHHS DJIEMEHTOB B OWHApHBIX COEIWHEHWSX, MPHHAIJIEKHOCTL BEIIECTB K
omnpenen€HHOMY KJlacCy CcOeIuHeHuH 1o dQopmysiaM, BHI XHMHYECKOM CBs3M
(KOBaJIEHTHAS ¥ MOHHASI) B HEOPraHUIECKUX COEIMHEHMUSAX;

packpeiBaTh cMbicn Ilepuonguueckoro 3akoHa J[. M. MeHneneeBa: [eMOHCTPHPOBATEH
ITOHMMaHKEe IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT HX
mojoXeHuss B Ilepuopuueckod cucTeMe, 3aKOHOB COXpPAaHEHHMsS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTajpo;

ONMHUCBIBATE M XapakTepu3oBaTb TabmuuHyro ¢opmy Ilepmommdeckoif cucTeMBI
XUMUYECKUX OJIEMEHTOB: pasiiMyaTh IIOHATHS «IJIaBHAs HoArpynna (A-rpymma)y u
«nobounas monrpynma (B-rpymma)»y, mameie w  GOJIBIIME IIEPHOMBI, COOTHOCHTH
0G0o3HaYeHNs, KOTOPble UMeroTca B Tabmune «Ileproqudeckas CHCTEMA XUMHTIECKHX
snemenToB JI. M. MenzeneeBa» ¢ 9HUCIOBBIMH XapaKTEPUCTHKAMH CTPOESHHS aTOMOB
XUMHYECKUX O3JIEMEHTOB (COCTaB M 3apan snpa, ofliee YHCIO 3JIEKTPOHOB U
pacrpeneneHue Ux Mo IEKTPOHHBIM CIIOSM);

KJIaCCU(DUIMPOBATh XUMUUECKHE DJICMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE
peakiuu (10 YHCIIy W COCTaBy YYacTBYIOIIMX B PEakIM{ BEIIECTB, IO TEILIOBOMY
abdexty);

XapaKTepu30BaTh (OIMCHIBATH) OOIINME XUMHYECKHe CBOMCTBA BEMIECTB pa3iMYHBIX
KJIaccoB, IIOATBEpXIas  ONUCAHHE IIPUMEpaMH  MOJISKYJAPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKHUX PEaKIUi;

IIPOTHO3HPOBATh CBOHMCTBA BEILIECTB B 3aBHCHMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKaHMsI XMMUYECKUX [IPEBPALIEHUN B Pa3IMYHbIX YCIIOBHSX,
BBIYUCIIATHE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO ¥ MOJIIPHYIO MAacChl BELECTB, MACCOBYIO
JOJII0 XMMHYECKOIO JIEMEHTa 10 GopMyJie COSAUHEHHUS, MacCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETEI [T0 YPABHEHUIO XUMHUIECKOH PEaKIUH;

IPUMEHATH OCHOBHBIE OIIEPALMU MBICIUTEIbHOU AESITENBHOCTH — aHAJIU3 M CHHTE3,
CpaBHEHHE, 000OIIEHHE, CHCTEMATH3AIMIO, KIACCH(UKAIMIO, BBISBICHHE NPHIAHHO-
-CTICICTBCHHEIX CBSI3€M — I U3YUYEHHs CBOMCTB BEILECTB M XUMHUSCKHX DPEaKI[Hi,
€CTECTBEHHO-HAYYHEIE METOBI I03HaHUsI — HaOIIoIeHHe, H3MepeHHe, MOACIUPOBaHHe,
DKCIIEPUMEHT (peaIbHBIN U MBICTICHHBIH );

CICOBaTh MpaBWUJaM IIOJB30BaHMs XMMHYECKOH IoCynodl u JabopaTOpPHBIM
000pyZOBaHUEM, a TaKXKe IpaBWiaM OOpalleHHs C BENIECTBAMH B COOTBETCTBUH C



HHCTPYKIIASIMH 110 BBITOJTHEHHIO JIA0OPATOPHBIX XUMUYECKHAX OIIBITOB IO IOJIY4YEHHIO U
COOMpaHHIO Tra3000pa3HBIX BEMmIeCTB (BOJOPOAa U KHUCIOPOAA), INPHTOTOBIIEHHUIO
PacTBOPOB € OIPEIEIEHHON MacCOBOM T0JIEH pacCTBOPEHHOTO BEIECTBA, INIAHUPOBATE U
IIPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHl 10 PACIO3HABAHUIO PACTBOPOB LIEIIOYEH H
KHCIIOT C ITOMOIIBIO HHIAKATOPOB (JTakMyc, heHoI(TarenH, METHIIOPAaHXK U APYTHE).

K xonmy obydyeHus B 9 kjacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTh cHOPMUPOBAHHOCTS y 00ydaromuXcs yMEHUN:

PacKphIBaTh CMBIC/T OCHOBHBIX XMMHYECKUX IOHSITHN: XUMHWUYECKHH 3JIEMEHT, aToM,
MOJIeKyJia, HOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTD,
SIIEKTPOOTPHUIIATEIIFHOCTD, CTEIeHb OKHUCIECHUS, XMMHUYECKas peaklus, XMUMHYecKas
CBsI3b, TEIUIOBOM 3(P(EKT peakiiu, MOJb, MOJSIPHEIH 00BEM, PacTBOD, 3IEKTPONIUTEL,
HEDNIEKTPOJIUTEI, OJIEKTPOJUTAYECKAs] JUCCOIMAINA, PpEeaKIUd HOHHOrO OOMeHa,
KaTaIn3aTop, XWMHYECKOE paBHOBeCHe, OOpaTHMbBle U HEoOpaTHMBIC peakLuy,
OKHCJIMTEIbHO-BOCCTAHOBUTENIFHBIE ~ PEaKlUM,  OKUCIWTENb,  BOCCTAHOBHTEIb,
OKHCIICHH€ U BOCCTaHOBJIEHME, aUIOTPOIMSA, aM(pOTEPHOCTH, XHMUYECKas CBA3b
(KoBaJIeHTHAs, HOHHAs, METaJUIM4ecKas), KpHUCTaJUIMYecKas pPEIIETKa, KOPPO3Hs
METa/UIOB, CIUIaBBI, CKOPOCTh XWUMHYECKOM peakIuy, TMpeAeilbHO IOIyCTHMas
koHueHTpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHMX IIOHATHH M IPUMEHATH 3TH
TIOHSTHS TP ONTUCAHUU BEILECTB U UX IIPEBPAIEeHHH;

HCIIOIB30BaTh XHMHYECKYI0 CHMBOJIMKY JJIsI COCTaBlIeHUS (OpMyNn BELIECTB U
YpaBHEHUN XUMHAYECKUX PEaKLUi;

OTIPEHENATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHU XUMUUECKUX 2JIEMEHTOB B COEMHEHHAX
Pa3IMYHOTO COCTaBa, IPUHAJIEKHOCTD BEIIECTB K OIPEAENIEHHOMY KIacCy COCAMHCHHUIM
mo QopmyiiaM, BHJ XHMUYECKOM CBs3M (KOBAJICHTHAs, MOHHAsA, METAIMYECKasd) B
HEOPraHUYECKUX COSAUHEHHAX, 3apsA/ HOHA 10 XUMUYECKOH QopMyJie, XapaKTep CpeIbl
B BOJHBIX PacTBOpPax HEOPraHUUECKUX COEAWHEHUH, THUI KPUCTAUIMYECKOH peImETKH
KOHKPETHOI'O BEIECTBA;

packpeiBath cMbich Ilepuoguueckoro 3axona JI. M. MenzeneeBa H JEMOHCTPHPOBATh
ero MMOHMMaHMe: OIMCHIBATH M XapaKTepu3oBaTh TabnuuHyro GopMy Ileprmomuueckoi
CHCTEMBl XHMHYECKUX OSJIEMEHTOB. DPa3IMyaTh TOHSTHS «TNaBHas moxrpymmna (A-
rpymma)y u «mobouHas monrpynma (b-rpymma)y, Manble X OOJbIIHE TEPHOJBI,
COOTHOCHTE 0003HAUEHHS, KOTOPBIEC HMEIOTCS B IEPHONUECKON TabIUIe, C YHCIIOBEIMU
XapaKTEPUCTHKAMH CTPOSHHUS aTOMOB XHMHUECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
o0lIiee YKCIIO DIIEKTPOHOB M PACIpeeieHHe UX 110 JIEKTPOHHBIM CJI0SAM), OOBACHAThH
00IIIHe 3aKOHOMEPHOCTY B U3MEHEHUY CBOMCTB 3JIEMEHTOB ¥ X COSIMHEHHH B IpeAeax
MaJIbIX TIEPHUOJIOB U INIaBHBIX IOAIPYIII ¢ YYETOM CTPOCHHS UX aTOMOB,;
KTacCU(UIUPOBATh XUMUUECKUE DIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA, XUMUIECKHUE
peakiuy (II0 YHCIY U COCTaBy Y4YacTBYIOLIMX B PEAKLMH BEIIECTB, IO TEILIOBOMY
3()heKTy, 10 U3MEHEHHIO CTEIICHEeH OKUCICHHA XUMHUECKHIX 3IEMEHTOB);



XapaKTepHU30BaTh (OHNUCHIBaTh) oOmmMe u crelubHYecKre XHUMHYECKHE CBOMCTBa
IIPOCTHIX M CJIOXKHBIX BEIIECTB, IIOATBEPXKAAsl ONMCAHNE IIPUMEPAMU MOJIEKYJISIPHBIX H
HOHHEIX YPaBHEHHH COOTBETCTBYIOIINX XUMUYCCKUX PEaKIIHii;

COCTaBIIATh YPAaBHEHHUS DJIEKTPOJIMTAUYECKONA NUCCOIUALMYA KUCIIOT, IIeIoYeii U Ccoeid,
IIOJIHBIE ¥ COKpaIl€HHBIE YPABHEHUS PEaKkIWi MOHHOTO OOMEeHa, YpaBHEHHUS peaKIlii,
IIOATBEPKAAIOIINX CYIECTBOBAHWE TE€HETHYECKOM CBS3M MEXOY BEIeCTBaMHU
Pa3INYHBIX KJIACCOB;

PacKpEIBaTh CYIMHOCTb OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIuil IIOCPENCTBOM
COCTaBJICHU SJIEKTPOHHOIO OanaHca STHX PeaKIluii;

IIPOrHO3HPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUS XUMHUUYECKUX [IPEBPAIllEHU B Pa3IMUHBIX YCIOBHUSX;

BBIYHCJIATE OTHOCHUTENIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JOTI0 XMMHUYECKOr'0 JIEMEHTA 10 (pOpMyJie COENUHEHUS, MACCOBYIO JIOJIIO BEMIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPaBHEHHIO XUMHUUECKOH peakIuy;

COONIONaTh MpaBHIa IIOJH30BAHHSA XHMHYECKOH MOCymOM MW  J1abopaTOpHBIM
obopynoBaHueM, a TakxKe IpaBwia OOpailleHHst C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIHSMH 110 BEIIOJIHEHUIO Ja00paTOPHBIX XUMHYECKHX OIBITOB IO MOJIyYCHIIO U
cobupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKHCIIOTO rasa);

IIPOBOJUTH PEAKIUH, IIOATBEP)KIAIOIINE KAaUeCTBEHHBIN COCTaB pPa3iIM4YHBIX BEIIECTB:
pacio3HaBaTh OIBITHBIM IIyTEM XJIOpHO-, OpoMmun-, HOAMI-, KapOoHaT-, ¢ocdar-,
CUJIMKAT-, Cyab(aT-, THUAPOKCUA-MOHBI, KAaTHOHBl aMMOHHS ¥ HOHBI H3yYEHHBIX
METAJIJIOB, [IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;
IIPUMEHSATE OCHOBHBIE OIEPALUU MBICIUTEIPHON AESATESIIEHOCTH — aHAJU3 U CHHTE3,
CpaBHEHHE, OO0OOIIEHUE, CHCTEeMAaTURAIUI0, BbIIBICHUE NPUUUHHO-CIENCTBEHHBIX
CBA3€H — Ul M3yYEHHUS CBOMCTB BEILECTB H XMMHYECKHX PEaKIUi, eCTeCTREHHO-
Hay4HbIE METO/bI IIO3HAHUS — HAOMIOACHUE, U3MEPEHUE, MOIEIHPOBaHIE, 3KCIELUMEHT
(peanbHBIH U MBICTICHHBIN ).
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IIOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Ne KoauuecTBo yacoB
Tema ypoka
n/n Bceero
1 [Tpeamer xumuu. BelecTBa 1 Ux cBOHCTRA. 1
) [TonATue 0 MeTOJaX MO3HAHUS B XUMHUU. BBOIHBII HHCTPYKTAX IO 1
6€30MacHOCTH Ha YPOKE XUMUH U B TabopaTopuH.
3 [MpakTuueckas pabora Ne 1 «IIpuemsbl oOpalieHus ¢ 060py0BaHHEM U 1
BewecTBaMu. CTpOSHUE MIaMeHH»
4 Uuctsle BemecTsa 1 cMecu. CriocoOBl pa3ieNieHus cmeceit 7 1
5 IIpaxtnyeckas pabora Ne 2 «OuncTka 3arps3HeHHOW MOBAPEHHOH 1 ‘
COJIU» ‘
Qusnyeckre U XUMUYECKUE SBJICHUS. 1 1
ATOMBI, MOJICKYJIBI X HOHBL. 1 J
8 BeuecTsa MOJICKyIpHOTO 1 HeMOHeKyHﬂpHOFO CTpoeHm{ 1 1
9 ITpocThle U CIOXKHbBIE BELIECTBA. XUMUUYECKUE IIEMEHTHI. | ;
OTHocuTebHAs aTOMHAs Macca. :
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. Xmmqeu ue (bopMynbl
10 OtHocuTenpHasd MoJieKyJsipHas Macca. KauecTBeHHBIH U 1
! KOJIMYECTBEHHbIH COCTAB BELECTBA.
BY I MaccoBas 107151 XUMHUYECKOr0 371EMEHTa B COSAMHCHHH 1 |
12 BaneHTHOCTE XUMHUYECKUX 35IeMeHTOB. OnpeaeseHle BaleHTHOCTH | I l
| DNeMEHTOB II0 (OpMyJIaM HX COEAUHECHHH. - - '
13 CocraBnenye Xumuueckux (opmyJ 110 BaJ€HTHOCTH 1 ) W
14 | ATOMHO-MOJCKYJISIPHOE yUeHHe 7 1 |
15 KonTponeHas paGota Nel o teme «HepBOHaqanLHme XUMHYECKHE 1 ;
MOHSTHSLY - - B - !
16 [TepBbie MOMbITKK Knaccmbm(auuu XHMHUECKHX 371eMeHTOB. [ToHATHE O | 1
| rpynrnax CXoAHbIX 9EMEHTOB | !
17 } [Tepnoguyeckuii 3aKoH U Hepnonnqeukaﬂ CHCTEMA XUMUYECKUX . i
g 1 3IIEMEHTOB Z[ I/I MeH,ueneeBa ] B !
1 8 :I [Teproauueckas TabnuLa XMMUYECKUX 3JIEMEHTOB. Hepuomﬂ rpyNnsl, J 1
| moarpynmel | o
' 19 | CrpoeHyie aTOMOB. COCTaB aTOMHBIX feP. I/I301 OrBIl 1 ) 1
| 20 CtpoeHne 31eKTPOHHBIX 000104€K aTOMOB 3JIEMEHTOB Heplﬂozmqecxou }T .
cucremst JI. . Menzeneesa I
91 | XapaKTepUCTUKA XUMUIECKOT0 JJIEMENTA I10 €r0 MOJIOKEHHUIO B j | j
i - Tepuonnueckoii cucreme 1. . Menneneesa ) ‘
22 3HaueHue [lepruoauueckoro 3aKoHa Jisl pa3BUTHS Hay}m u HpaKTHKH I

A. W. Menpenees — y48HbIi, EAAror i rpaXkAaHnH




SHGKTPOOTPHLIB,TCHBHOCTB aTOMOB XMMHYCCKHUX DJICMEHTOB

HoHHasg xuMu4ecKas CBI3b

KoBanentHas MnoJrsipHass XUMHUYECKasd CBA3b

Koanentnas HCIIOIApHAaA XUMUUYECKana CBA3b

CreneHb OKUCIIEHHUS

OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE peaKkLuu

OKHUCITUTENN U BOCCTAHOBUTEIH

KontponbHas pabota Ne2 no teme «Ctpoerue atroma, XUMUUECKas
CBSI3b»

3aKoH COXpPaHCHKA MaCChl BEILIECTB.

XVWMHUYECKHE ypaBHEHHUS.

XMMUYECKUE YpaBHEHHUS.

Tunsl XUMUUECKUX peakuui.

S ) I (N ey

—

Hpnsﬂaxn 1 YCIIOBHUS MPOTCKAHUA XUMHUYCCKHUX ]')CaKI_[Hﬁ

Komnuectso BewmecTBa. Monb. MonspHas macca

"n..

BeruncneHus ¢ HCIoNb30BaHUEM MTOHATHI "KOJTHYECTBO BeuecTBa' U

"MoJIB"

3akon ABoraapo. MosApHbIi 00bEM rasos.

Pewmenue 3anau u ynpaxHeHUH ¢ UCMONb30BAHUEM MTOHATHH 1
MonspHbIil 06beM, KONUYECTBO BeLLeCTRa.

Kucnopon, o61mas XxapakTepucTHKa, HaX0XKICHHE B IPUPOLE,
TOJIyYEHHE.
CaoiicTa kucnopoga. Ilpumenenue kucnopozaa. Kpyrosopor
KHMCJIOPOZA B MPUPOJE.

- Ilpaktnueckas pabora Ne3 "[lonyueHue u cBoiicTsa Kuciopoa"

O30H. AtoTponus KUcaopoa.

Bosnyx u ero cocras.

Bomopoa — anemeHT u npocToe BeliecTBo. Haxoxaenue B npupoe

dusnyecKkue U XMMUUECKHe CBOMCTBA Bojopoa. [TpuMenenne
BOJOpOJa

[Tpaxtuueckas pabota Ne 4 o teme «[lonyuenre roopoaa 1
HCCJIEI0OBAHHUE €r0 CBOHCTBY

| Boxa
Ou3nyecKrne 1 XMMHUUECKUE CBOMCTBA BO/IbI

. Bopa kak PacTBOPHUTEIIb. HacebllenHbie 1 HEHaChILEHHBIE pacTBOPEI.

MaccoBast o1 pacTBOPEHHOTO BELIECTBA

IIpakTuueckas padora Ne 5 no Teme «IIpurotoBneHue pacTBOPOB ¢

- KontponsHas paGora Ne3 o teme «Kucnopon. Bonopony

Oxkcupel: cocTaB, KiaccHUKaLysa, HOMEHKIATYpa




55 [TonyyeHue U XUMUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHEIX OKCHIOB 1
56 CoctaB ocHoBaHu#. [ToHsTHE 00 HHAMKATOpPaxX 1
57 OcHoBaHus: cocTas, Ki1accuuKalys, HOMEHKIIATypa 1
58 [TomyyeHue U XUMUYECKUE CBOUCTBA OCHOBAHMM 1
59 AMdoTepHBIe OKCUABI U THIPOKCHIBI 1
60 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa 1
61 [lonyyeHue U XMMUYECKUE CBOMCTBA KUCIOT 1
62 Conu (cpenHue): HOMEHKIATypa, CIIOCOOBI MOTyUeHHs. ]
63 Cosn, XUMHYECKHE CBOMCTBA. 1
64 I[Tpaktuueckas padora Ne 6. Pemenue skcnepuMeHTanbHbEIX 38134 110 1
TeMe «OCHOBHBIE KJIACChl HEOPraHHUECKUX COSIUHEHH M
65 ['eneTnyeckas cBA3b MeXAY KilacCaMy HEOPTaHUYECKUX COCAMHEHUN l
66 O6GoO0wmenue U cucTemMaTu3anys 3HaHUH B ) 1
67 KontponbHas pa6ota Ne4 o Teme "OCHOBHBIE KIacChl 1
HEOPraHU4eCKUX COeAUHEHU "
68 PaGora Hax omrbkamu. 7 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME ’h €3




9 KJIIACC

el - N . ° Yo

Ne KosnuecTBo yacos
Tema ypoka
n/n Bcero
1 Iepuoguueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX 1
snemenToB JI. 1. Menneneesa
2 CrpoeHue aTtoma. 1
3 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUUECKUX 3JIEMEHTOB 1
NEPBBIX TPEX NEPUOIOB
4 BUJIEI XUMUYECKON CBSI3H U TUITB! KPHCTAITMYECKUX PELIETOK 1
Knaccudukauus 1 HOMEHKIaTypa HEOPraHMUYECKUX BEIIECTB
4 KonTtponbHas pa6ota Nel no Teme «[loBTOpenHe U yriyoieHne 3HaHuil !
| OCHOBHBIX pasze/os kypca § knacea N o |
7 AHanms u pa60Ta Hag, OLUM6KaMVI 1
8 Knaccyl(bymaum XMMHYECKHX peaKLum 1o paBquHbIM le/I3HaKaM 1
| g IonATue o ckopocTH XUMUYECKOH peakuu. [TOHSITHE O TOMOTE€HHEIX U 1
- TETEPOTEHHBIX PEAKLHIX o - ]
[MonATHe 0 XUMUYECKOM paBHOBeCHI/I CDaKTOpBI BIIUSIOLIME HA
10 CKOPOCTh XMMUYECKOH PEaKLMU U MOJI0KEHUE XMMHYECKOTO ; 1
. basHoBecHs i o J |
11 | OKchnTenBHo -BOCCTaHOBHTEJIBHBIE peaxuml ' 1
- Teopus 3NeKTPONUTHYECKOM AUCCOLmMAlH. CHIBHLIS H Cadble | |
| omexTponuThl ] ) i s 7 :
13 [ Honnsie ypaBHeHI/I}I peaKuym 5 1 ]
" XHUMHWYECKHE CBOWCTBA KUCIIOT U OCHOBAHUM B CBETE MpPEACTaBICHHU M ] 1
00 3MEKTPOJIMTHYECKOH uCCOLHaLUH 7 ! ]
| 15 l XMMHYECKHE CBOMCTBA COJIel B CBETE MpelcTaBieHuii 06 [ I
_ ONEKTPONMTHYECKOH guccouauun
16 | Tlowstue o rumponuse conei T 1
17 - O0olenne n cHCTeMaTH3aLWMA 3HAHUA - I _ - 1 |
3 HpaKTH‘{ebKdH padora Ne 1. «Pemienue 3.\cnf‘p 2T HBIILIX Jan R0 1 |
7 KonTposbHas paota Ne2 o teme <<9ne1crponmw:ecrcaﬂ AMCCOIHAILMS. |
| XuiMHYeCKUE peaKLliy B pacTBOpaxy B - ) -
20 WAHaJ'II/IS W paGoTa Ha/l OLUHOKaMH. I r |
- OO1mas xapakTepucTHKa rajloreHoB. XHMH‘IGLKI/I@ CBOMCTBA Ha | 1 l
] puMepe xnopa B ! I
- Xn1opoBoaopo. Consmaﬂ KHMCIIOTa, XUMUUECKUE CBOWCTBRA, nonyqune | | E
MPUMEHCHHE v
23 I Ilpaxtuueckas pabota Ne 2 no teme «flonayueH:ie consaroii KVCI'CT,,J, | i
. U3YYCHHUE €€ CBOHCTB» . ’



Brruncsienys o ypaBHEHUSIM XUMUUECKHUX peaKUUi, €CIM OfUH U3
peareHToB JaH B U30BITKE

O61mas xapakTepuCTHKA 3eMeHTOR VIA-rpynmer 1

AnnioTponHele MogudUKanuy cepsl. HaxoxaeHue cepel U eé

1
COCIMHEHUH B MPUPOE. XUMUYECKUE CBOHCTBA CEPEI
CepoBogopon, ctpoeHue, GU3HIECKHe U XUMHUYECKHIE CBOMCTRA 1
Oxcuppl cepel. CepHas KucioTa, HU3UYECKUe ¥ XMMHIYeCKHe CBONCTBa, 1

NPpUMCHECHUEC

XUMHUYECKHE peaKLuH, JEXKalie B OCHOBE IPOMBILIIEHHOT0 Ccocoba
TIOJTyYSHHUS CEPHOM KUCIIOTEL. XUMUUECKOE 3arpsi3HEHHE OKPYKAromeH 1
Cpeibl COEUHEHUSMH CEPBI

Brrurcnenue maccoBoit noiu BbIXOJa MpoayKTa pCakUuu 1

OO0mas xapakTepUCTHKa 31eMeHTOB VA-rpymnel. A30T,

pacrpocTpaHeHHe B MPUPOJe, PH3HYECKUE U XUMUYECKHE CBOHCTBA - 1
AmMHuaK, ero pusMveckue U XMMHUYECKHe CBOMCTBA, MOJIyUYEHHE U 1
fpumenewwe
[IpakTuueckas padota Ne 3 no teme «JTonyueHue aMMuaKa, U3yuerue 1
| €ro CBOMCTBY 7 . B
A30THas Kuc0Ta, €€ QU3MUECKUE U XUMHUUECKHE CBOICTBA ! 1

Hcrione30BaHne HUTPATOB U CONel aMMOHHUS B KaUueCTBE MUHEPAJILHEIX
yno6peHunii. XuMuueckoe 3arpsA3HeHNe OKpYyKaroleit cpepl 1
COEIMHEHUAMH a30Ta

®octop. Oxeun pocdopa (V) u pochopuas kuciora, Q)H3ﬁqecxne U

| XHMHYECKHE CBOKCTBA, MOTyUeHHE 1
" Hcnons3osanue (ocdaroB B kauecTBE MUHEPATLHBIX YA0OPEHHH, 1
3arpssHeHue NpUPOAHOH cpeabl docdaraniu ;
Yriepon, pacnpocTpaHeHHe B MpUpoje, Gusuyeckue ¥ XHMHUECKUE i 1
CBOMCTEA . , o
Oxcuppl yrnepopa, ux Gusuueckne 1 XMMUUYECKHUE CBOWCTBA. !
- OKOJIOru4ecKye poGIemMbl, CBA3AHHBIE C OKCHAOM yrmepoma (IV) 7
. | yromphai kenorauegcorn , ] 1
ITpakTrueckas pabora Ne 4 o Teme "TlonyueHune yriaekueIoro rasa. )
Kat{éCTBeHHaﬂ peaxuys Ha KapOoHaT-HOH" -
IlepoHavasnbHbIE MOHATHSA 00 OPraHUYECKHX BEIECTBAX KaK O 1
COCAMHeHMsx yrnepoga .,
{ Kpemuuii u ero coenuuenns T
IIpaxTuueckas pabota Ne 5. Pelnenre sxkciiepuMeHTaNBHEIX 3a4a4 10 1
TeMe «BaKHEHIINe HEMOTAUIBl U UX COSIMHEHUA) 7
KonTponsnas padota Ne3 no teme «BaskHelimue HeMeTaIbl U HX 1
COEAMHEHHS) 7
AR B PagoTs Hag OMIHOKEMI. 1 __1,




OO1miast xapaKTepUCTHKA XUMUYECKHIX DJIEMEHTOB — METaJlJIOB.
47 Mertannuyeckas cBsI3b U METAJUTHUECKAsT KpUCTaLIMYeckast peIéTka. 1
Ou3nyecKue CBOHCTBA METAJIOB
48 XuUMHUYeCcKHe CBOWCTBA METANIOB. DJIEKTPOXUMUUECKUH psf |
HanpsHKSHUH METaslioB
O6umue croco6k! NMoTydeHus MeTanios. Criasbl. BeYyucaeHys 110
49 YPaBHEHHUAM XUMHUUYECKUX PEAKLIUN, ECIIU OJUH U3 PEareHTOB COAEPKHUT 1
PUMECH
50 [ToHATHE O KOPPO3UH METAJIOB 1
51 [IlenouHBIe METAIIIBI 1
52 OKcupl U TMIPOKCUABI HATPUS U Kalusl 1
53 IllenoyHo3eMeENBHEIE METaJlIB! — KaJbLMM U MAaraai 1
54 BamHenmne COE/IMHEHUA KaNbLUa 1
55 O6o6meHHe W CHCTeMaTH3aLus 3HaHI/II/I 1
56 XKEcTKOCTh BOJBI u cn0po6m e¢ yCTpaHeHus 1
57 HpaKTI/I‘IeLKaH pa60’ra Ne 6 o Teme "}KechOCTb BOJIBI ¥ METOIBI €& I
ycetpawenwws" - B R o
58 AmOMHmm 7 7 1 }
' 59 ‘ AMQoTepHble CBOHCTBA OKCHA M THAPOKCH/IA ! 1 J
60 Keneso ' } 1 |
61 OKcuzbl, THAPOKCUIBI U cotu xenesa (II) " /Ken\,:sa (III) 1
62 O6o6mexme ¥ CUCTEMaTH3aLMUs SHaHUH 1
63 IIpaktuueckas pabora Ne 7. Pemenne axcnepmmeHTaanmx 3aJay 1o 1
Teme «BakHeHIe MeTaIbl ¥ UX COSAMHEHHS» |
Beruncnenus no ypaBHeHUAM XUMHYECKUX PEaKLUUi, €ClIH OJUH U3 ; l
64 peareHToB JaH B U30BITKE WK COAEPXKUT NPUMECH. BhIYUCIeHUS | 1
B B MaCCOBOH JIOMH BEIXOJA MPOJYKTa peakLuy ) |
' 65 | O606meHyle Y CHCTEMATH3ALWsA 3HAHWH |
66 KontponbsHaa pabota Ne4 no teme <<Ba>x<Hewuw MCTaNJIbl U UX 1
| COGINUHEHUA» - B
| 67 XMMquCKoe 3arpasHeHne oxpymarou_gem cpeabl. { 1
| 68 i PO/Ib XMMWH B peLLIeHNM SKONIOrMYecknx npobem | 1
* OBU_[EE KOJH/I‘{ECTBO I{ACOB [1O TTPOI'PAMME 68




