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INOACHUTEJIbBHAS 3AIINCKA
B coxepxaHMM HaHHOTO Kypca IIPEACTABICHBI OCHOBOIIOJIATAIOIIME TEOPETHUYECKUE

CBEJICHUS M0 XMMHH, BKIIIOYAIOIINE M3YUYEHHE COCTaBa M CTPOSHHS BEIIECTB, 3aBUCHMOCTH HX
CBOWCTB OT CTPOCHHS, UCCIICJIOBAHHE 3aKOHOMEPHOCTEH XMMHYECKHX MpPEBPAICHHA U IyTei
yIIpaBJICHUS] HIMU B IIEIISIX MTOTYYCHHUS BEIIECTB, MATEPUAIIOB, SHEPTHH.

Coneprxanue yueOHOTO MpeaMeTa BKIIOYAET CBEICHHS O HEOPIraHWYECKHUX BEIIECTBAX, UX
CTPOCHUU U CBOMCTBAX, & TAK)KE XUMHUYECKUX MPOLECCAX, MPOTEKAIOIINX B OKPYKAIOIIEM MHpE.
Hawubonee cioxHbIe 3eMeHThl DyHIaMEHTAILHOTO sIIpa CoAepKaHusl 001Iero oopa3oBaHus 1Mo
XUMHH, TaKKE, KaK OCHOBBI OPTaHMYECKOW U TIPOMBIIIJICHHON XUMHH, IEPEHECEHBI B IPOTPaMMy
cpenHei (MmoHoM) 001eo0pa3oBaTeIbHON MIKOJEIL.

Teopernueckyro OCHOBY HW3YyYEHHUS HEOPraHMYECKOW XWUMHH COCTABISIET AaTOMHO-
MOJICKYJISIPHOE yueHHe, nepuoauueckuii 3akon J[.M. MeHneneeBa ¢ KpaTKUMH CBEIACHHSIMH O
CTPOCHHUU aTOMOB, BHJAX XMMHYECKOH CBSI3M, 3aKOHOMEPHOCTSAX MPOTEKAHUH XHMHUYCCKHX
peaKuHuii.

B wu3yuenunm Kypca 3HAUMTENbHAs pOJIb OTBOXUTCS JIAOOPAaTOPHBIM ONBITAM U
JIEMOHCTPAIIMOHHOMY JKCIIEPUMEHTY, ONMCAHHUIO MX PE3YJIbTaTOB; COOIIOACHUIO HOPM U TIPaBHUII
MIOBEJICHHS B XMMUYECKHX JIA0OPATOPHSIX.

OCHOBHBIC LeJIH N3YYEHUS] XUMHUH HATPABJICHBI:

Ha OCBOCHHE BAXHCHIIMX 3HAHWI OO0 OCHOBHBIX MOHATHAX W 3aKOHAX XHMHH, XUMHYECKOM
CHMBOIIUKE;

Ha OBJQJICHUE YMCHHSIMHU HAONIOAATh XHMHUYECKHE SIBJICHHS, MPOBOJIUTh XUMHUYECKUH
OKCTIEPUMEHT, NMPOU3BOJUTH PAcUeThl Ha OCHOBE XMMHUYECKUX (POPMYIN BEIIECTB U YpaBHEHUH
XUMUYECKHUX PEAKLUM;

Ha pa3BUTHE IO3HABATEIIFHBIX WHTEPECOB M HWHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B Ipoliecce
IPOBEIEHUS XUMHYECKOTO0 SKCIEPHUMEHTa, CAaMOCTOSTENbHOIO NpUOOpeTeHusl 3HaHUK B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMH ITOTPEOHOCTSIMHU;

Ha BOCIHMTaHHE OTHOILICHUS K XMMHHU KaK K OJHOMY M3 (QYyHJIaMEHTAJIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00Ie4eTIOBEYECKON KYIbTYPHI;

Ha NMPUMEHEHHE TOJTYYSHHBIX 3HAaHUU W yMEHHH Ui 0€30MacHOrO HCIOJIBb30BaHMS BEIIECTB H
MaTepHaioB B OBITY, CETBCKOM XO3SICTBE W Ha MPOU3BOJICTBE, PEUICHUS MPAKTHUECKUX 3a/1a4 B
MIOBCEHEBHOM JKU3HU, MPEIYNPEKJACHUS SIBICHUI, HAHOCSAIIMX BpEI 370POBBI0 YEJOBEKAa U
OKpY’Kalollee Cpejie.

3agaum oOyueHus:



OnHoM W3 BaXHEHITUX 3a/lad OCHOBHOTO OOIIEro 0Opa3oBaHUs SIBISETCS IMOIATOTOBKA
00yJaromuUXcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY JKM3HEHHOTO M MPO(ecCHOHATLHOTO
nytd. O0yJaromuecs TOHKHbI HAYYUTHCS CAMOCTOSTEIBHO CTaBUTh LI U ONIPEEIATh IIyTH UX
JIOCTMDKCHHSI, MCIIOJIB30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT B PEaJbHON JKM3HHU, 32 paMKaMU
yaeOHOoro nporecca. XuMuUs Kak y4eOHBIN MpeIMeT BHOCUT CYIIIECTBEHHBIN BKJIAJ B BOCITUTAHUE
U pa3BUTHE OOYYAIONIMXCS; OHA IMPH3BaHA BOOPYKHUTh MX OCHOBAMHM XHMHYECKUX 3HAHUH,
H€O6XOI[I/IMBIX JJIA HOBCCHHGBHOﬁ KHU3HU, 3aJI0KUTH q)YHl[aMeHT JUIA HaHLHef/’IH_IeI‘ (0]
COBEPIIICHCTBOBAHUS JTHX 3HAHUW, a TakKXKe CIOCOOCTBOBaThH OE30MaCHOMY IIOBEJACHHIO B
OKPY’KaIOIIIEeH cpesie U OEpe)KHOMY OTHOIICHHIO K Hei. Pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB B
MPOIIECCE CaMOCTOATEILHOTO TPHUOOPETEHUSI XUMUYECKUX 3HAHUN U UCTIOJIB30BaHUE PA3TUUHBIX
NCTOYHUKOB I/IH(i)OpMaIII/II/I, B TOM 4YHCIIC KOMHI)IOTepHBIX. BOCHI/ITaHI/Ie y6€)KI[CHHOCTI/I B
MO3UTUBHOM POJM XHMHHM B JKH3HH COBPEMEHHOIO OOIIecTBa, HEOOXOJMMOCTH XHMHYECKH
rPaMOTHOT'O OTHOIIEHHSI K CBOEMY 3/I0POBBIO M OKPYXKAIOLIEH cpene.

OOr1iee 4KMcI0 YacoB, OTBEACHHBIX ISl M3YUCHHS AJICKTHBHOTO Kypca — 34 gaca (1 gyac B
HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KonnuectBo BemectBa. Monbs. MoisipHas macca. B3auMMocBsA3p KOJIMYECTBA, MAacchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIleCcTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U ONMCaHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuil (paszjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
paszieneHus CcMeceil: C TOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbIIAPUBAHME, AUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYecKMX BelecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOMY4YEeHHs KHUCIOpoJa B JIabOpaTOpud H
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE MPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckre U XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHNE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MOJIy4eHHUE, COOUpaHUeE,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, MOJy4YeHUE, COOMpaHHe, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3alu, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucrteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. 1. 1. Menaenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBHUTENbHBIE — peakuuu. IIpomeccsl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
[IMHKa C PacTBOpaMHU KHUCJIOT U IEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHi (ropeHre, peakiiuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzamust MeXNpeAMETHBIX CBA3€H MPU U3yYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, HU30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIAaMU M HOPMaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M paCIIMpPEHHUE ONBITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTH4YeCKOro BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKH B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 mepeoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2)rpa’aaHCcKOro BOCIUTAHMSA:

MPEJICTABICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM U JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTU K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHMS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUWE M TOCTYNKH CBOMX TOBapHILEH C TMO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3)11eHHOCTH HAYYHOT'O NIO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS MPHUPOJbI, B3aUMOCBS35AX YeJOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbI 00pa3 JKM3HMU, OCO3HAHUE IOCIEACTBHI U HENMpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTUUECKOMY M3Yy4EHHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOMICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHUS TPaBUII OE30IMaCHOTO MOBEACHUS IPU pabOoTe ¢ BEIICCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM M IMyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BBIACIAIOT 3HAYUMBIC JIA q)OpMHpOBaHI/Iﬂ
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSTENILHOMY TJIAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSMHU), UCIIOIH30BATh MOHATHUS AJI O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJICTbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX HpeJICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.



YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KAueCTBE WHCTPYMEHTa IMO3HAHUA, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METOIbI U 3aMIPOCHI IPU MOUCKE U 0TOOpe HHPOpMAIK 1
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIcHUE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3INYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B Tpollecce Y4eOHOM U HCCleAoBaTeIbCKOM
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel NpUpOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHHus 3agaBaTh BONpPOCH (B Xoje jauanora M (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHl MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH NPH PEIICHUHM BO3HHMKAIOIIUX MPOoOJeM Ha OCHOBE Yy4&Ta
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CAMOCTOATEIBHO ONPENEIATh NN ACSITEIbHOCTH, IJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIA alIrOpPUTM JEUCTBUM Npu
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JCHCTBUM, crneruduvecKkue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkiuii: peakluu COEIMHEHUs, PEaKLIUU Pa3I0KEHUs, PEAKIIUN 3aMELCHUS, PEaKIU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEMOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpymma)», Manble W OonbluMe NEpPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE IPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMAaTH3alNI0, KJIACCU(DUKAIINIO, BBISBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYyI0M U  JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBecHEe, OOpaTuMble M HEOOpaTHMBbIE PEAKIHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakIuu, MpelelbHO IOIyCcTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISl COCTaBJi€HMsS (OpMyNn BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepunoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUpPOBAThH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTHb 0003HAu€HHs, KOTOpble HUMEIOTCS B TEPHOJMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IpPEJENax MaJbIX IEPUOJOB U TIABHBIX NOAIPYNI C Y4ETOM CTPOECHMS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHENW OKUCIICHHS XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUECKONW JUCCOUUALIMU KUCIIOT, UIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
0o0OpyJOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJOPHI-, OpoMHI-, MOaUA-, KapOoHat-, Qocdar-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlMU MBICIUTEIBLHON NEATENbHOCTH — aHaJu3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacon
Ne HaumenoBanme pa3jaesioB JuaekTpoHHbIe (UU(poBbHIE)
. JlabopaTopHble
n/n H TeM NPOrpamMMbl Bcero 3a4éThI o0pa3oBaTe/ibHbIE PeCypchbl
ONBITHI
1 IlepBoHauanbHbIC 6 3 bubmuorexa [JOK
XUMHYECKHUE TTOHSATHUS https://m.edsoo.ru/7f41837c
5 Beruucnenus mo 11 bu6mmoreka [JOK
XHUMHYECKUM (hopMyiam https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
1
3 3ajatit Ha pacTBophI 0 https://m.edsoo.ru/7f41837c
KonuuecTBeHHBIE OTHOIICHUS Bu6miorexa [[OK
4 9
B XHMHH. https://m.edsoo.ru/7f41837¢
p _ https://m.edsoo.ru/7f41837c
COCTMHECHHUI.
UTOI'O 34 6
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HHOYPOYHOE IINTAHUPOBAHHUE

XUMUYECKUE PEAKIINH.

(I)I/I3I/I'-ICCKI/IX U XUMHYECKHUX

8 KIIACC
KosmuecTBo yacos
Ne T HMara DJIeKTpOHHbIe U (pPOBbIE
eMa ypoka
n/m P Bcecero  3auérel  JlaOopaTopHbIe ONBITHI H3y4YeHUH o0pasoBaTejbHbIe
pecypchbl
IIpenmer xumun. [Toustre 00 anxXuMum. 04.09.2024
P JL.O. Ne 1 «PaccmoTpenue
1 XuMuueckasi CHMBOJIMKA. 1 bubnunorexa LIOK
BEIIECTB C Pa3IMYHBIMH
Hemoncrpanuu.[IpuMepsl TeI U BEIIECTB U3 p N https://m.edsoo.ru/7f41837c
. (bu3NYECKUMU CBOMCTBAMMUY.
HIKOJIHOM 1TabopaTopuu.
[TpaBuna TeXHUKH 0€30MACHOCTH B KaOWHETe 11.09.2024
xumun. [IpaBuia oOpamieHus: ¢ XUMUYECKOH
2 MOCYJI0M. 1 bu6nunorexa LIOK
JleMOHCTpAIUs TPABUIBHOTO https://m.edsoo.ru/7f41837c
MCIIOJIb30BaHUs J1a0OpaTOPHOTO
000pyIOBaHUS.
JL.O. Ne 2«Pa3nenenue cmecu 18.09.2024
YIJISl B PEYHOTO TIECKa
OTCTaWBaHUEM, Pa3JICIICHHE
caxapa M pe4HOro mecka
WIHTPOBAHHEM
3 Yucteie BemecTBa U cMecH. CIIocoObl 1 ¢ P bu6nmorexa LIOK
c rocie UM
pasiesicHust CMecei. AYIOT https://m.edsoo.ru/7f41837c
yIapuBaHUEM PacTBOpa
caxapa, pasJieliecHie CMECH
BOJIBI M PACTUTEILHOTO Macja
TIPH IIOMOIITA JISTUTEITEHOM
BOPOHKH.
4 Pu3nyYeCcKne U XUMUYECKHE SBJICHUS. 1 JI.O. Ne 3«IIpumepst 25.09.2024 bubmuotexa [JOK

https://m.edso0.ru/7f41837¢c
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SIBIICHUI: NI3MEHEHUS,
MIPOUCXOISIINE TIPH
pacTBOpPEHHH caxapa B BOJIC,
IIpU HarpeBaHUU caxapa, pu
IUIABJIEHUU U TOPEHUU
napaduHa,

P B3aUMOJICHCTBUU
cynb(hara HaTpus C XJIOPUIOM

Oapusi».

5 OTtHOCHUTENBHAs aTOMHAs Macca. 02.10.2024 bubmmorexa [TOK
https://m.edso0.ru/7f41837c

6 3auér no Teme: «llepBoHauaabHbIE 09.10.2024 bubmmoreka [JOK
XUMHYECKHE TOHITHS https://m.edsoo.ru/7f41837c

7 OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca 16.10.2024 bubmmoreka [JOK
BEIIECTBA. https://m.edso0.ru/7f41837c

3 MaccoBas 1o XUMAYECKOT O JIEMEHTA B 23.10.2024 bu6nmorexa LIOK
COCTUHEHHU. https://m.edso0.ru/7f41837c

9 Ornpenenenre MOJEKYISIPHOU POPMYIIBI 06.11.2024 bubmuorexa [IOK
BEIIIECTBA [0 MACCOBBIM JIOJISIM 3JICMEHTOB. https://m.edsoo.ru/7f41837c

10  3akoH MOCTOSHCTBA COCTaBa BELIECTBA 13.11.2024 bubnuorexa LOK
https://m.edso0.ru/7f41837c

1 Pacuérel Ha OCHOBE 3aKOHA ITOCTOSHCTBA 20.11.2024 bu6nunorexa LIOK
COCTaBa BEIIECTB. https://m.edso0.ru/7f41837c

12 BanentHocTs. HaxosxieHre BaJIGHTHOCTH TI0 27.11.2024 bu6mmoteka IIOK
bopmyite. https://m.edsoo.ru/7f41837c

13 CocraBieHne XUMHYECKUX GOopMYIT IO 04.12.2024 bubnmnoreka [JOK

BaJICHTHOCTH.

https://m.edsoo.ru/7f41837¢c
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3aKOH COXpaHEHUs1 MaCChl BEIIECTB. 11.12.2024 bubmmoreka [JOK
JNemoncrpanuu. ONbITH, TOATBEPKIAFOIINE https://m.edsoo.ru/7f41837c
3aKOH COXpaHEHUs
MAaccChl BEIIECTB: ropeHne KpacHoro ¢ocdopa
14 B 3aKPBITOM COCY/I€, B3aUMOICHCTBHE
cynbdaTa HATpHUA U XJI0opuaa Oapus B
3aKpBITOM cocyne. TexHndeckne Becsl C
pa3HOBECAMH.
15 Pacuérbl Ha OCHOBE 3aKOHA COXpaHEHUS 18.12.2024 Bbu6mmoteka [JOK
MacChl BEIIECTB. https://m.edsoo.ru/7f41837¢c
16 Pacuérbl Ha OCHOBE 3aKOHA COXpaHEHUS 25.12.2024 Bbu6moteka [IOK
MacChl BEIECTB. https://m.edsoo.ru/7f41837¢c
17 3auét mo Teme: «BBIUHCICHUS 110 15.01.2025 bu6nmorexa LIOK
XUMHYECKUM (HOpMyIam» https://m.edsoo.ru/7f41837c
MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA B JI.O. Ne 4 [TpuroroBieHue 22.01.2025 bubmmoreka [JOK
1§  PactBope. pacTBopa ¢ ONpeNeNEHHOM https://m.edso0.ru/7f41837¢c
MacCcOBOMW J0ien
pacTBOPEHHOTO BEMIECTBA.
Pacuér maccoBoii 1011 pacCTBOPEHHOTO 29.01.2025 bubmuoteka [IOK
19
BEILIECTBA B PACTBOPE. https://m.edsoo.ru/7f41837c
Pacuér Maccel pacTBOPEHHOTO BELLIECTBA U 05.02.2025 bubmuoteka [IOK
20 BOJIBI JUTSI IPUTOTOBJICHHSI PacCTBOpA https://m.edsoo.ru/7f41837c
OIPEIEIEHHON KOHIEHTPALINH.
Pacuérsl, cBsi3aHHBIE ¢ pa3zbaBieHnEM U 12.02.2025 bubmmnoreka HOK
21
yrapruBaHHEM pacTBOpa. https://m.edsoo.ru/7f41837c
29 PacuéTnl, cBs13aHHBIC ¢ JOOABICHUEM 14.02.2025 but6mmorexa [IOK
BEIIIECTBA B IEPBOHAYATIBHBIH PACTBOP. https://m.edsoo.ru/7f41837c
23 3auéT no Teme: «3agauM Ha pacTBOPBI». 19.02.2025 bubmuoteka [IOK
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https://m.edsoo.ru/7f41837¢c

Monb — eauHUIIa KOJIMYECTBA BEIIECTBA. 26.02.2025 bubmuorexa [IOK

24 MounsipHas Macca. https://m.edsoo.ru/7f41837c
Jemonctpanuu. O6pasipl METALIOB U
HEMETAJJIOB KOJIMYECTBOM BellecTBa 1 MOJIb.

o5 BrrunciieHne Kojan4yecTBa BEIecTBa 110 05.03.2025 bubnunorexa LIOK
M3BECTHOH Macce. https://m.edsoo.ru/7f41837c
Brauciienme Maccsl BelecTsa o 12.03.2025 bub6numoreka [IOK

26
U3BECTHOMY KOJIMYECTBY BEIICCTBA. https://m.edsoo.ru/7f41837c
Brrunciienue Kojin4yecTBa BEIeCcTBa 110 19.03.2025 bubnunoreka LIOK

27 R
U3BECTHOMY 00BEMY. https://m.edsoo.ru/7f41837c
Brruucienue o6béMa BelecTna o 02.04.2025 bubnunoreka LIOK

28
U3BECTHOMY KOJIMUECTBY BEIICCTBA. https://m.edsoo.ru/7f41837c

29 3akoH ABorajipo. MosipHbIil 00bEM ra30B. 09.04.2025 bubnnoreka [JOK

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

30 OTHOCHTEIBHAS INIOTHOCTH T'a30B. 16.04.2025 bubnunoreka LIOK

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

31 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH 23.04.2025 bubnnorexa [JOK
XUMHYECKUX PEaKIHSX. https://m.edsoo0.ru/7f41837c

39 3auét no teme: «KoJnuecTBEeHHbIE 30.04.2025 bubnuoreka [{OK
OTHOIIICHHS B XUMHH. https://m.edsoo.ru/7f41837c
Pemenue JI. 0. Ne 5,6 Pemienue 14.05.2025 bu6mmoteka IIOK
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME HKCIIEPUMEHTAIBHBIX 33/1a4 110 https://m.edsoo.ru/7f41837¢c

33 «Baxxnaenmue Kiraccel HEOPraHN4YCCKUX TeMme «BaxgeHinue KJji1acchbl
COECIUHEHUIN. HEOPraHUYECKUX

COCTUHEHUINY.
34 3a4€r no teme: «OCHOBHBIE KIIACCHI JI. 0. Ne 5,6 Pemenue 21.05.2025 bubmmorexa LIOK
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HEOPraHMYECKUX COCTUHEHUI. HKCIEPUMEHTAIBHBIX 337124 110 https://m.edso0.ru/7f41837c

TeMe «BakHelimne Kiaccel
HEOPraHUYECKUX
COCTUHEHUNY.


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

Peasn3anus BocnuTATEJHLHOIO MOTEHINAJIA YPOKA MIPEATNOaraeT ciaeayroiiee:

— YCTaHOBJICHHE [IOBEPUTENIbHBIX OTHOILIEHUH MEXIy YUUTEIEM M €ro y4eHUKaMH,
CIOCOOCTBYIOLIMX aKTUBHU3AL[MHU UX [IO3HABATEIbHON NESATEIILHOCTH;

— TNoOYXJIEHHE HIKOJHHUKOB COONIONATh HAa YPOKE NMPUHIMIIEI Y4€OHOH NUCIUILTUHBI U
caMOOpraHu3aluu;

— TIpUBJIEYEHHE BHUMAHMS LIKOJBHUKOB K LIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha ypOKax
SBJICHUW, TIPEBpalleHHE 3HAHUA B OOBEKTHl HAMOIMOHAIBHOTO MEPEKUBAHUA,
UHHUIMMPOBaHUE 00CYXKICHUS H3y4aeMOro MaTepuana;

— MHCIIOJIb30BaHME BOCIUTATEIbHBIX BO3MOXKHOCTEH coJepxaHHUd y4yeOHOro Marepuala
yepe3 JEMOHCTpAlMI0 AETAM I[PUMEPOB OTBETCTBEHHOI'O, I'Pa)JIaHCKOI'O ITOBEACHMS,
IPOSIBJIICHUS] YEIOBEKOJIOOMS U JJOOPOCEPIEYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX
TEKCTOB JUIsl UTE€HUS, 3a/1a4 JJIs pelIeHUs, NPOOIEMHBIX CUTyalul JUisi 0OCYKICHUS B
KJ1acce;

— oOpailleHue K JUYHOMY OIIBITY y4YalluXcsl, UCIOJb30BaHNE HA YPOKE 3HAKOMBIX JETAM, a
noromy Oosiee JEHCTBEHHBIX MPHUMEPOB, 00pa3oB W3 ONM3KMX MM KHHT, (DUIBMOB,
KOMITBIOTEPHBIX HUTP, YTO CIIOCOOCTBYET COJNIMKCHHUIO WIKOJHHUKOB C YYHTEIEM,
CO3JIaHUIO JIETCKO-B3pPOCIbIX OOIIHOCTEH, CTOJIb BaKHBIX B BOCIIMTAHUM;

— Ha ypOKe aKTUBHBIX (GopM pabOTBl  ydYalmuxcs: HWHTEIUICKTYyalbHBIX  WUIP,
CTUMYJIMPYIOIIMX [O3HABATEIbHYI0 MOTHBALMIO IIKOJIbHUKOB; IUJAKTUYECKOIO Tearpa,
I/I€ MOJY4YEHHbIE HA YPOKE 3HAHUS OOBIIPBHIBAIOTCS B TEAaTPAJIbHBIX IMOCTAHOBKAX;
JUCKYCCHM, KOTOpbIE JAlOT YydYalluMCs BO3MOXKHOCTb HPHUOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTO JTMAJIOra; TPYNIOBOM paboThl MM paboThl B mMapax, KOTOpbIE ydaT
MIKOJIBHUKOB KOMaHJHOM paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€ThMH;

— BKJIIOYEHHE B YPOK UIPOBBIX MPOLELYp, KOTOPbIE OMOTalOT MOAAEPKaTh MOTHBALLIO
JETEW K MOJYyYEHUIO 3HAHWM, HAJTAXMBAHUIO IIO3UTUBHBIX MEKIMYHOCTHBIX OTHOLIECHUH
B KJlacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOKENIaTeIbHOM aTMOc(hepbl BO BpeMs YpOKa;

— opraHuM3anus 1medcTBa MOTHUBUPOBAHHBIX W JPYAMPOBAHHBIX YYalllUXCS HaA HX
HEYCIIEBAIOIIMMHU OJHOKIACCHUKAMM, JAIOIIETO IIKOJIbHUKAM COLUAIbHO 3HAYUMBIN
OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOILH;

— UHUIUMPOBAHUE U TMOJAJEP)KKA MCCIEI0BATEIbCKOW NIE€ATENbHOCTH LIKOJBHUKOB B
paMKax pealu3allud WMH WHIUBUAYAJIBHBIX UM TPYNIOBBIX HCCIEI0BATEIBCKUX
IPOEKTOB, YTO JACT MIKOJIbHUKAM BO3MOXHOCTb MPUOOPECTH HABBIK CAMOCTOATEIBHOTO
pelIeHUsT TEOpeTHYECKOW MpoOJeMbl, HaBBIK T'€HEPUpPOBaHUS U O(OopMIECHHUS
COOCTBEHHBIX MJ€H, HAaBBIK YBAXHUTEIBHOIO OTHOIICHUS K UYXHM HJAEsM,
O(QOpPMIIEHHBIM B paboTax JPYrux HccleAoBaTenei, HaBbIK MyOJUYHOIO BBICTYILICHUS
nepes ayAuTopued, apryMeHTHpPOBaHHSI W OTCTaWBAHUS CBOEW TOYKH 3pEHUS.
BocrnurarensHbIi TOTEHITHAT COMIEp KaHUs yUeOHOTO MaTtepraia JaéT BOZMOXHOCTh IS
OpraHMu3ali U MPOBEJICHHUS TEMaTUYECKUX 3aHATUH, MOCBAUICHHBIX 3HAMEHATEIbHBIM
JaTaM HCTOPUM CTpPaHbl, SKOJOIMYECKOro KajJeHaaps, MaMATHBIM JaraM 1o
XYJO’KECTBEHHOU JIMTEpaType M MCKycCTBY. Takue TeMaTudecKue ypoKHu IUIaHUPYIOTCA
[earoromMm B KaJIEHAApPHO-TEMaTUYECKOM IJ1aHe Ha  y4eOHbIi TOJ.



YYEBHO-METOINYECKOE OBECIIEYEHHUE

1. Xumus, 8 xknacce/ Pymsutuc I'.E., ®enpaman @.I'., Aknmoneprnoe obdmectBo «M3maatenbetBo «IIpocBenienme.
2. H.H. I'apa. HacronbHas kaura yuutens. Xumus. 8 kinacc: meronuueckoe nocooue /H.H. I'apa.- M.: IIpocsemienue, 2019;
3. A.M. Panenxuii XuMudeckuil TpeHaXxKep (3a1aHus JUIsl OpTraHU3aLUU CaMOCTOSITENbHOM paboTh! yuammxcs). M.,: IIpocsemenne,2019;
4. H.H. I'apa, M.B. 3yeBa COopHHK 3aJlaHul SISl IPOBEICHUS MPOMEXKYTOUHOM arTectanuu 8-9 kimacc. M., [Ipoceemenue, 2019;
HNudopmanuonHbie pecypcbl, o0ecnevynBaloe MeTONYeCKoe CONPOBOKIeHHEe 00pPa30BaTEILHOM AeSITeJIbHOCTH 10 NPeaMeTy
VYautenb B cBOEi paboTe MOXKET UCIOIB30BATH PECYPCHI, pa3MeIeHHbIE
— Ha uHdopmanroHHo-KoHCYIbTanoHHOM noptane OLITPO (http://fgos74.ru/);
— Ha mnoprane llentpa meroamueckoil u TtexHuueckod mnonnepxkku BHeapenus HWKT B nestensHocts OY u obecriedeHust J1ocTymna
obpaszoBarenbHbIM yeiryraM u cepBucam (http://ikt.ipk74.ru/);
— B BUpTYyaJibHOM MeToanueckoMm kabunere (http://ipk74.ru/virtualcab);
— Ha opunuansHoM caiite I'BY JI10 UUIIIIKPO (http://ipk74.ru/).

http://www.school.edu.ru - Poccuiickuii 0011eo0pa3oBareibHbIi MopTa

http://www.chemnet.ru

http://www.it-n.ru

http://www.ege.edu.ru

http://www.alhimik.ru

http://www.alto-lab.ru/ - 3aaumarensHas xumMus mId nerei

http://www.xumuk.ru/ - CaiiT 0 xumun

https://sites.qoogle.com/site/himulacom/ - XuMyJIs.com

http://www.kristallikov.net/ - 3arumarensHas xumus

http://www.alhimik.ru/read/grosse0.html - Anxumuk



http://ipk74.ru/
http://www.school.edu.ru/
http://www.chemnet.ru/
http://www.it-n.ru/
http://www.ege.edu.ru/
http://www.alto-lab.ru/
http://www.xumuk.ru/
https://sites.google.com/site/himulacom/
http://www.kristallikov.net/
http://www.alhimik.ru/read/grosse0.html

http://allmetalls.ru/ - 3aanMaTenpHas XUMHUS: BCE O METAILIAX

http://radostmoya.ru/project/akademiya zanimatelnyh nauk himiya/video - AkageMus 3aHUMATENbHBIX HAYK. XUMUSL

http://alhimikov.net/index.html - Anxumukos. Her

http://www.diagram.com.ua/tests/himija/index.shtml#5 — 3anumaTenbpHBIE ONBITHL AOMA

http://muzey-factov.ru/tag/chemistry - Myseii dhakTos.
http://www.openclass.ru/sub/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F — «OTKpbIThIH Ki1accy ceTeBbie 00pa30BaTeIbHBIC COOOIIECTBA

http://festival.1september.ru/chemistry — nenaroruueckuii popym: dectuBaiib negarorudeckux uaei «OTKPBITHIH YPOK»

http://www.chem.msu.su/rus/weldept.html — caiit xumuueckoro dakyasrera MI'Y 1. Mocksa («IlIkona FOHoro XumMukay)

http://www.rosolymp.ru/ — OdurmansHeiii caiT BcepocCHiickoii 0MUMITHAIbI IMKOJILHUKOB

http://www.nanometer.ru/ — Bcepoccuiickuii MHTEIICKTYalIbHbIH (OPYM — OJIMMIIHAJIA IO HAHOTEXHOJIOT UM

http://www.bfnm.ru — Konkypc ucciienoBareibCKux padboT MIKOJILHUKOB, POBOsuiics biarorBoputenbabiv @onom Hacneaus . U.

MenneneeBa (r. MockBa)
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