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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMUU OCHOBHOTO 00111eT0 00pa3zoBanus (XuMus B 3aja4ax U
HKCIIEPUMEHTAX) COCTaBJIEHA Ha OCHOBE TPEOOBAHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHuUS,
npenctaBieHHbix B ®I'OC 00O, ¢ yyetoMm (enepanpHOl paboueil mporpammbl
BOCITUTaHUS.

[Iporpamma naétr mpenacraBlieHHE O UENsAX, OOIIEH CcTpaTeruu OoO0ydeHus,
BOCIIUTAHUSI U Pa3BUTUS OOYy4YAIOIIMXCA CpPEICTBAMH y4eOHOTro MpeaMera,
oTpeeNsieT 00s13aTeIbHOE MPEAMETHOE COJIEp KaHKEe, €ro CTPYKTYpPY MO pa3zesnam
U TeMaM, pACIpEIeNIeHHe M0 KIaccaM, PEKOMEHIYEeMYIO IOCIeA0BaTeIbHOCTh
U3YYEHUS! XUMUU C YYE€TOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3pacTHbIX oOcoOeHHocTed oOydaromuxcs. B
nporpaMme MO XUMHHU YYUTBHIBAIOTCA BO3MOXKHOCTH YYEOHOro IMpeameTa B
peanu3anuyd TpeOOBaHUN K IUIAHUPYEMBIM JUYHOCTHBIM, METANpPEeIMETHBIM U
IpPEIMETHBIM pe3ylibTaTaM OOydeHHs WU B (POPMHPOBAHMU OCHOBHBIX BHJOB
y4eOHO-TI03HABATEILHOU AESATEILHOCTH O0YYarolIerocsi Mo OCBOCHUIO Yy4eOHOIO
COJIEp KaHMUSI.

N3yuyenne XUMUU HA YPOBHE OCHOBHOTO o00miero oOpa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOydarolUXCs, Ha MPOAOKEHHE OOY4YeHHMs Ha YPOBHE CpPETHETO
oO1rero oOpa3oBaHusI.

3HaHUE XHMHUH CIYXXUT OCHOBOW i (HOPMUPOBAHHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT GOpMUPYEMbIE XUMHEH TTPEICTABIICHUS O TIPEBPAICHUSX SHEPTHH U
BEUIECTB B MpPHUPOJE, O MyTAX pEUIeHHs TII00albHBIX MNPOOJIEM YCTOHYMBOIO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpoodIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  pealu3aldd  BO3MOXHOCTEM  JUIsi  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJIbTYpbl  JIMYHOCTH  OOydYalolUXCs, UX  OOmed  u
(GyHKIHMOHAJIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUPOBAHUE MBINIJICHUS UM TBOPYECKUX CIOCOOHOCTEU
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPOQPECCHOHAILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHENU(UKOM HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
MIPEICTABIICHUA O €IMHCTBE MPHUPOJBI U YEIOBEKA, SBISCTCS KIIOYEBBIM STAIlOM
B () OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYarOUINXCS;

criocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpaszoBaHue 00yUYarOIIUXCS.



JlanHble HampaBlieHUsS B OOYYCHHH XHMHH OOECMEYMBAIOTCS CHEIUPUKON
COJICpKaHMSI TPEAMETA, KOTOPBIA SIBISETCA TMEAAroru4eckd aJanTUPOBAHHBIM
OTPaKEHUEM OMPEICIICHHOTO 3Tana Pa3BUTUS XUMHUH.

Kypc xumun (Xumusg B 3a7adax M SKCIEPUMEHTAaX) OCHOBHOTO OOLIEro
oOpa3oBaHHsS  OPUEHTUPOBAH HA  OCBOGHHME  OOYYAIOIIMMHUCA  CHUCTEMBI
MEepBOHAYAJILHBIX  TOHATHUM  XUMHHU, OCHOB  HEOPraHWYECKOW  XHMHUH,
OCHOBOTIOJIAralOIIMX MPEACTABICHUM OOIIe XUMHH W OTACIBHBIX 3HAYUMBIX
MOHSATUN OPTaHUYECKON XUMUU.

CtpykTypa coiep)kaHus MPOrpaMMbl IO XUMHUU CPOpMHpOBaHA Ha OCHOBE
CHUCTEMHOTro moaxoja k e€ m3ydeHuto. CojpepkaHue CKJIAIbIBAETCS M3 CHUCTEMBbI
MOHSATUN O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peaknuu. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHIUIY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUECKUX MPEACTABICHUM pa3HOTO YPOBHS:

aTOMHO-MOJICKYJISIPHOU TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMUMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 IIEKTPOJIUTUYECKON JUCCOIMAIINY BEIIECTB B paCTBOpax;

0 XMMHYECKON KMHETUKE U TEPMOJIMHAMUKE.

B OCHOBY TeOpeTMYECKMX 3HAHUW TMOJIOKEHBI SMIMUPHUYECKUA MOJYYEHHBIE
dakTtbl. TeopeTndyeckre 3HaHUS Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOyYaronuMcs BO3MOXKHOCTb OOBACHITH U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHMe  coaepKaHUs  TporpaMMbl MO  XUMHUHM  TPOUCXOJUT  C
UCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YEOHBIX MPEIMETOB:
OKpY’)Karolud Mup, Ouosorus, (usuka, MaTeMatuka, reorpadus, TEXHOJOTHS,
HUCTOPHUSL.

[Iporpamma oCHOBHOIO 00I1IEro 0Opa3oBaHus Mo XUMHUM (XUMHS B 3a7a4ax U
HKCTIIEPUMEHTaX) OPUEHTUPOBaHA HAa coXpaHeHHE (YHIAMEHTAJILHOTO XapakTepa
oOpa3zoBaHus, crHenuuKku y4eOHOTO MpeaMeTa W O0O0CCIeUeHHUE YCIICITHOTO
oOy4eHHsI Ha CIeIyIolleM ypoBHE oOpaszoBaHus. B mporpamme peanmsyercs
pa3BUBarOmiass W [paKTUYeCKash  HAMpaBICHHOCTh  OOYy4YeHUS  XHUMHUHU,
mubdepennuanust  o0ydeHHUs,  BKJIOYaroOmas  MOpPOPWIbHYIO  MOJATOTOBKY
OoOy4JarommMxcss M TMOCJEeAyIolee CaMOOIpeeiIeHe B BbIOOpPE HamNpaBJICHUS
oOydeHus B MpoUIbHBIX KJIaccax.

N3yueHne XuMHM, B paMKax Kypca «XUMUS B 3a/la4ax M KCIEPUMEHTaxX»,
CIOCOOCTBYET peain3aliiy 3a7a4d MpoPecCHOHaTbHON OpPUEHTAIMU U HAPaBJICHO
Ha TPEAOCTaBICHHWE BO3MOXKHOCTH KaXJAOMY OOydYaromemycsi MNpOSBUTH CBOU
WHTEJJICKTYalIbHbIE M TBOPYECKHE CIIOCOOHOCTH TIPU M3YYCHUH YIEOHOTO
npeaMera, HEOOXOIUMbIC IS TMPOJOJDKEHHMS 00pa3oBaHUs U AajbHeHIen
TPYAOBOU IESITEIBHOCTH.

OO6pa3zoBaresbHble QYHKIIMU XUMHUH, U3y4aeMOl B paMKax Kypca «XUMHS B
3a/layaX U IKCIIEPUMEHTax», pPeaim3yroTcsi B Tporiecce (HOpMHUPOBAHUS 3HAHUUN



OCHOB XMMHMYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, 001acTu
NPaKTUYECKON JEATENbHOCTH YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJbTYphl. 3a/adya y4yeOHOro mpeamera «XuMus B 3aJadaX M SKCHEPUMEHTAX)»
COCTOHUT B ()OPMUPOBAHUU CHUCTEMBl XUMHUUECKHX 3HAHUNA — BaKHEHIIHNX (DaKTOB,
MOHSATUH, 3aKOHOB U TEOPETUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IeHnN
MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKHd, B MPUOOIIEHUH K HayYHBIM
METOJaM [IO3HaHUs IPU U3YYEHHH BEIIECTB U XMMHYECKHUX pPEaKIHi,
GbopMHpPOBAaHUU U PA3BUTUU MO3HABATENILHBIX YMEHHUM U CIIOCOOOB JEATEIHLHOCTH
U MUX TMPUMEHEHUU B y4eOHO-TIO3HABATENLHON M Yy4eOHO-HCCIEA0BATEIbCKON
NESATEIbHOCTH, OCBOEHUM TMpaBWJl 0OE30MacHOTO OOpalleHusi ¢ BEIIeCTBAaMU B
MTOBCEHEBHOM KU3HHU.

[enu u3yyeHUss XUMUH OTPAXKAIOT HAMIPABIEHHOCTh OOYUYCHHS Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLEH KyIbTYpHI.

W3yuyenue xuMuH, B paMkKax Kypca «XHMHs B 3a/a4ax U HKCIEPUMEHTAX»,
HAIIPaBJICHO HA JOCTUKEHHUE CIECIYIOINX LETIEeH:

(GbOpMHpOBAaHWE HHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

dopMUpOBaHHE  CHUCTEMbl XMMHYECKMX 3HAHUW KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KAK OCHOBBI ISl IOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUH OKPY’KAIOIIET0 MUPA, OCBOCHUE SI3bIKA HAYKH;

npuodiieHue oO0ydYalIIUXCsl K CaMOCTOSITENIbHOM IO3HABaTENbHOM U
UCCJIEIOBATEIBCKOW  JIESITEIBHOCTH, K  Hay4YHbIM  METOJAaM  IO3HAHuA,
(bopMHpoOBaHKE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  o0miell  QYHKIMOHAIBHOM UM €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUW OOBSACHATH W OLICHUBATh SIBJICHUS
OKpPYXaIOILEr0 MHpA, MCIHOJIb3Ysd 3HAHUS U ONbBIT, MOJIYYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

pasBuTHEe y OOydYaloIIMXCS MHTEpeca K H3YYEHHIO XUMUU U chepam
NESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsl K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOLEr0 PO U HAIIPABICHHOCTH JaJIbHEHIIEr0 00yUYeHMs;

OCO3HAHME LIEHHOCTH XMMHUYECKHMX 3HAHUW B JKU3HU YEJIOBEKA, IMOBBILICHUE
YPOBHSI 3KOJOTUYECKOW KYJIbTYPbl, HENPUATHE ICUCTBUN, NPUHOCAIUUX BpEN
OKPYKaIOUIEN CPEZI€ U 3I0POBBIO JIOIEH;

npuobpeTeHre 00yJaroImMMHCS ONbITa CAMONO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JJIs1 Pa3JIMYHbIX BUIOB JEATEIbHOCTH.

Ha uzydenne ydeOHOro mpeaMera «XvMHS B 3aJadax U HKCIIEPUMEHTAX)»
orBoauTcs 1 yac B 8 kiacce, Bcero 34 yaca 3a 1oy 0Oy4eHHs.



COILEPKXAHUE OBYUYEHUASA
8 KUIACC

IlepBoHavajbHbIE XUMUYECKHE TIOHATHS

Xumus — BaKHasi 00JacTh €CTECTBO3HAHMS M MPAKTUUECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumuum B )ku3HM yenoBeka. Kparkue cBeneHus
00 MCTOpUM BO3HWKHOBEHUS W PA3BUTH XUMHH. XMMHS B CHCTEME HayK. Terna u
BemiecTBa. PU3nyecKue U XUMHYECKHE CBOMCTBA BEIISCTB.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE DJIEMEHTHI.

Xumudeckas ¢Gopmyna. BajeHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BemlecTB. OMpeesieHne BaJI€HTHOCTH JIEMEHTOB 10
dbopmynam OMHApHBIX COEJUHEHUM U CcOCTaBieHHE (GOpMyd OUHAPHBIX
COCIUMHCHMI II0 BaJICHTHOCTH »jeMeHTOB. OTHoOcuTeNbHas aToMHAas Macca.
OTHocuTENbHAs MOJIEKYJISIpHAs Macca. MaccoBas J0JisI XMMAYECKOI0 AJIEMEHTa B
coequHennn. HaxoxneHnue npocteiiieit ¢opMyIibl BEIIECTBA IO MACCOBBIM JIOJISM
3JIEMCHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmymnam
XMMUYECKUX COCIUHCHUU. MolsipHas Macca cMecH BemecTB. MosbHas HoJist
XUMHUUYECKOTO dJIEeMEHTa B coeauHeHn. HaxoxkaeHue mnpocreiiiein (HopMysibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB. XUMUYECKUE PEAKIIHH.

BaxxHeillne npeacTaBuTe M HECOPraHUYECKHUX BelIeCTB

3akoH ABoranapo. MonspHbiii 00bEM Ta30B. OTHOCUTENBHAS TIOTHOCTH
razoB. OrnpeneneHne OTHOCHUTEILHONW MOJICKYJISIPHOM MacChl Ta3000pa3HOTo
BEIIECTBA IO HM3BECTHOM OTHOCHUTENLHON INIOTHOCTH. OOBEMHBIC OTHOIICHHUS
ra3oB IIPU XUMUYECKUX PEAKIIUSX.

Knaccudukanus Heopranumdeckux coenuHeHui. Oxcuabl. Kiaccuduxanuys
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyronme. MexayHapoaHas HOMEHKJIaTypa OKCHIIOB. TpuBHANIbHBIC
Ha3BaHUs OKCUAOB. OU3NUECKHE U XapPaKTEPHBIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3auMoOEICTBHUE C BOJIOM, C KUCIIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCHIAMU).
Ilony4yeHne OKCHUIOB.

[TonsiTME O THAPOKCHIAX — OCHOBAHUSAX M KUCIOPOACOJEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubuxanus kucior. MexayHapoJaHass HOMEHKIATypa H
TPUBUAIIBHBIC HA3BaHUSI KUCIOT. PU3MYECKHME U XUMHUYECKHE CBONCTBA KHUCIOT
(B3auMoOCCTBHE ¢ METAJIJIaMU, C OKCHUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan aktuBHoctn MeraiuioB H.H. bekerosa. Ilonmydenme xucnor. Kucmorer B
MIPUPOJIE, TPUMEHEHNE BAXKHEUIIIUX KUCIIOT.



OcnoBanusa. Kraccupukanus OCHOBaHMIA: IIEJIOYHM M HEPACTBOPUMBIE
OCHOBaHUA. MexXayHapo1Hasi HOMEHKJIATypa OCHOBAaHUM. TpUBHAIbHBIE HA3BAHUS
ocHoBanuii. Illenoun, ux cBoiicTBa (B3aMMOJIECHCTBUE C KUCIOTHBIMU OKCHAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI moiyuyeHus. HepacTBoprmbie OCHOBaHHUS, MX
CBOMCTBA (B3aMMOJICHCTBHE C KHCIOTAMU) U CIIOCOOBI MOTydeHHs. AM(QOTEPHOCTb.
[TonsiTue 00 amM@oOTepHBIX THAPOKCHAAX (HA MPUMEPE TUIPOKCHUIOB LHUHKA U
ATIOMUHUA): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IIEI0YaMU)
Y TIOJTyYEHHE.

Comu  (cpegHue, KuUCIble, OCHOBHBIE, JBOMHBIC). MexayHapoaHas
HOMEHKJIATypa coned. TpuBnanbHble Ha3BaHus cosiell. Duszndeckue
XapakTepHbIE XMMHMYECKHE CBOMCTBA Ha IpuMepe cpenHux cosier. [lomydyenue
COJIEH.

['eHeTHUecKas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUN.

DKCIEepUMEHTAIIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

KOJIMYECTBEHHOE OIIPENIEIICHUE COAEPKaHU KUCIOPOa B BO3LYyXE;

NOJIy4eHHE, COOMpaHNe, PaClIO3HABAHUE U N3YUEHUE CBOICTB KUCIOPOAA;

HAOJIIOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOJOM U  YCJIOBHUH
BO3HMKHOBEHUS U IIPEKPAILCHUS TOPEHMUS;

O3HAaKOMJIEHUE C 0Opa3liaMyi OKCHJIOB U OMHCAHUE UX CBOMCTB;

NoJIy4eHue, coOHMpaHue, pacrno3HaBaHWE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMO/cicTBHE BoAopoaa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHHSI BEIIECTB C  Pa3IUYHOU
pPacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHOW MOJIIPHOW KOHLEHTpalUen
PaCTBOPEHHOIO BELIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM);

OIpeJIEIeHHE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIbI0 NHANKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB Pa3IMUYHbBIX KJIACCOB;

u3yueHue Bzaumojenicteusa okcuaa menu (1) ¢ pacteopom cepHOil KUCIOTHI,
KHUCJIOT C METaJUIaMH, PEAKIIMN HENTPAIIU3ALMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTallia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMAPOKCUIA IMHKA C pACTBOPaMU KUCJIOT U IEJI0YEH;

pElIeHHE JKCIEPUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUIN.



IHepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
3jemeHTOB JI. . MenaeneeBa

Crpoenue aToMoB. XUMHUUYECKas CBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC
peaKuuu.

DNEeKTPOOTPUIIATETLHOCTh XUMHUUYECKUX JJIEMEHTOB. XHMMHUYECKAsl CBSI3b.
Buasl XuMuYeckoW CBSI3U: KOBAJIEHTHAsl TOJISIpHAs CBSI3b, KOBAaJICHTHAas
HeToJIsIpHasl CBSI3b, MOHHAs CBs3b. MexaHU3Mbl OOpa3oBaHUs KOBAJEHTHOW U
HOHHOHN CBSI3U. DJIEKTPOHHBIC W CTPYKTypHBIE (popMysnl BemiecTB. KaTuoHbl U
QHHOHBI.

Crenenb okucieHus. OrnpeneneHue CTENEeHEH OKUCICHUST aTOMOB B
OMHApPHBIX  COCIMHECHUSIX. OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Iporiecchl OKHCIIEHUST U BOCCTAHOBJIEHUS. OKHUCIUTEIM M BOCCTAHOBUTEIIM.
CocTtaBiieHHE YpaBHEHUM MTPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUN U
paccTaHoOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.
INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMWU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHIA
JINUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMbl OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4EeOHOU H
BOCITUTATEIBHOU JACSATEIBHOCTH 00pa30BaTEIbHOM OpraHU3allui B COOTBETCTBUH C
TPAAULMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBWJIaMHM W HOpPMaMu IOBEACHUS U
CIIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOpPa3BUTHSI U  COIMATU3AIUU
oOydJarommxcs.

JIM4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
pacuIMpeHre onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, TOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAayKH M TEXHOJIOTUU B JKM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTHUU YKOHOMMKHU
Poccun u cBoero permona;

2) rpaskaaHCKOro0 BOCIIUTAHMS:

MPEACTABICHUE O COLMAJbHBIX HOPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHN B KOJUIEKTUBE, NPOSBICHUE KOMMYHUKATUBHOW KyJIbTYpbl B
pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHUIO W B3aUMOIIOMOIIM B Mpoliecce yueOHOU u
BHEY4YEOHOM JESATEIHHOCTH;



TOTOBHOCTh OLIEHMBATh CBOE MOBEJEHHE U TMOCTYIKH CBOMX TOBapHILEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUI
MOCTYIIKOB;

3) popMUpPOBAHUSA HEHHOCTH HAYYHOT' 0 MO3HAHUS:

MUPOBO33PEHUYECKUE MPEICTaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIIvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M HEOOXOAUMBIE IS
MOHUMAaHUS CYIIIHOCTU HAyYHOM KapTUHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOTO MO3HAHUS ISl Pa3BUTHUS KaxXJOro YeJoBeKa
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B LIETIOM, POJIU U MECTa HayKu «XUMUSD» B
CHUCTEME HAyYHBIX MPEJCTABICHUNH O 3aKOHOMEPHOCTSIX pPa3BUTUS TPHUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

NO3HaBaTelIbHAasi MOTHBALlUA M HHTEpec K OOyuYeHHI0, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBICHHUS W YPOBHS JajbHEHIIEro
oOyueHus;

4) BOCIUTAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKAa Ha 3[0pPOBBIA 00pa3 *U3HU, OCO3HAHUE IOCIEACTBUH U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYpPEHHS),
HEOOXOAMMOCTH COOJIOJEHUS TpaBui OE€30MaCHOCTH MpU OOpAIlEHUH C
XMMHYECKUMHU BEUIECTBAMU B YUE€OHBIX U )KU3HEHHBIX CUTYaLUsAX;

5) Tpy10BOT0 BOCIIMTAHMSI:

(GbopMUpOBaHNE LIEHHOCTHOI'O OTHOLIEHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHOU MOTPEOHOCTH YENIOBEKa M K MCCIEI0BATENbCKON ACSITEIHHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOMXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

0CO3HaHWE HEOOXOAMMOCTH OTHOIIIEHUS K MPUPO/IC KaK UCTOYHHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKpY)KalIlel Cpelbl; OCO3HAHHE TJI00AIBHOTO XapakTepa HSKOJIOTHUECKHUX
npobyieM U MyTed UX pEelIeHUs; COCOOHOCTh MPUMEHATH 3HAHMS, MOJTy4aeMble
IpU U3yYEHUU XUMHHM, JUJIsl PELICHUsS 3a/1ad, CBS3aHHBIX C OKpYKaoIleh Cpeaoi;
AKTUBHOE HENPUATHE JECHUCTBUU, MPUHOCIIIMX BpEH OKPYXKAIIIEH Cpexae;
OCO3HaHHUE CBOEH POJM KaK TpakIaHWHA U MOTPEOUTENS B YCIOBUSAX B3aMMOCBS3H



IIPUPOJHOM, TEXHOJIOTHYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTH K Y4YacTUIO B
IIPAKTUYECKOM JEATEIBHOCTH IKOJIOTUYECKON HAITPABICHHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl O00y4YalOIIMXCsA, OCBOMBIIMX MPOrpamMmy IO
XHUMHH OCHOBHOT'O OOIIET0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHUE MEXIUCHUIUTMHAPHBIX (MEXIPEIMETHBIX) TOHITHI, OTPAKAFOIINX
MaTepUalbHOE €IWHCTBO MHpa U IMpPOLECC NO3HAaHUsA (BEIIECTBO, CBOMCTBO,
DHEpPrus, SIBJIICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpH,
HaOJI0ICHUE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMU YYE€OHBIMU JEHCTBUAMM (TIO3HABATEIbHBIMH,

KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMH),  BaXHBIMH  JUIS  TIOBBIIMICHUS
(b ()EKTUBHOCTH OCBOCHHS COJIEpKaHUS y4yeOHOTO mpeamera, (OpMHUPOBAHUS
KOMIETEHIIM, a  TaKXKe  IMPOEKTHO-UCCIENOBATENbCKON  JEATEIbHOCTU

0oOy4Jaronuxcs B Kypce XUuMUU;
CIIOCOOHOCTh WX MCIOJIb30BaTh B y4€OHOMW, MTO3HABATEIBLHON U COIMAILHOM
MPaKTHUKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble 1ornueckue 1ecTBU:

YMEHUSI MCIIOJIb30BATh MPUEMBI JIOTUYECKOIO MBILUICHUS MPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMbBICI XUMUUYECKUX MOHSATUM (BBLACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAHABINBATh B3AMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 00001aTh, BHIOMpPATh OCHOBAaHUA M KJIacCU(DUKAIMU U
CUCTEMAaTHU3allMM XUMHUUYECKUX BELIECTB U XMMHUUYECKHX PEAKLMM; yCTAHABIMUBATH
MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy OOBEKTaMU M3Y4YEHUS; CTPOUTH
JIOTUUECKUE pPaCCyXJICeHUs (MHAYKTUBHBIC, JCAyKTHUBHBIC, TI0 AaHAJOTHH);
npejJiarath KpUTEPUU U BBISIBISATH OOIME 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B
M3y4aeMBbIX IPOLECCAaX U SABJICHUSX; MPOBOJUTH BBIBOJBI U 3aKIFOYEHUS; YMEHUS
MPUMEHSTh B MPOLIECCE MO3HAHUA TMOHATHS (MPEIMETHBIE U METANpPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3yEMble B XUMHH, MPEOOPa30BbIBATH
MOJIeJIbHBIE MPEACTaBICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XUMHUYECKOW PEAKIIUU — MIPH PEIIeHUN Y4eOHBIX 3ajad; C
YYETOM OTHUX MOJEIBHBIX MPEACTABICHUN  XapaKTEpU30BaThb HU3y4aEMbIE
XAMHUYECKUE BEIIECTBA U XUMUUECKUE PEAKIUH.

ba3oBble wucciaegoBareJibCKkue AeMCTBUA (METOAbI HAYYHOIO IIO3HAHUS
BelIeCTB M SIBJICHU):



YMEHHsI MPUMEHSITh METOJAbl HAYYHOTO TO3HAHMS BELIECTB M SBJICHUN Ha
IMIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW MO3HABAaTEIbHONW U
MPOEKTHO-UCCIEA0BATEIbCKOU IEATETbHOCTH;

YMEHUSI MCMOJIb30BaTh MOCTABICHHBIE BOIPOCHl B KAauye€CTBE MHCTPYMEHTA
MO3HAHMS U CAMOCTOSITENIbHO CTaBUTh BOMPOCHI; aHATTU3UPOBATH (PAKTHI, BBISBIISATH
u (opmynupoBaTh MpoOJIEMy, ONPEAENsATh LEedb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHuIo MpoOIEeMbl; MpeiaraTh OMUCATENIbHYIO HIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYIIECTBJISITH €€ MPOBEPKY; YMEHHS MPOBOAUTH H3MEPEHUS] HEOOXOAMMBIX
napamMeTpoB, BBIUHUCICHUSA, MOJEIUPOBAHUE, HAOMIOACHUS U OSKCIEPUMEHTHI
(peanpHble W MBICIEHHBIE), CAMOCTOSITENIBHO MPOrHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 0000IIEHHS U BBIBOABI MO pE3yJbTaTaM MPOBEICHHOTO OIBITA,
UCCJIEJOBaHMsI, COCTABIISATh OTUET O IPOAEIaHHOM paboTe;

Pabora c nndopmanueii:

YMEHHsI OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WHPOpMAIUU (HAydHO-
MOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHWs, CIPABOYHBIC IOCOOUS,
pecypcsl HTEepHETa); aHaIM3upOBaTh HHPOPMAIUIO M KPUTHIECKH OIEHUBATH €€
JIOCTOBEPHOCTh U  HENPOTHUBOPEUYUBOCTh, OTOMpaTh U HMHTEPIPETUPOBATH
uHGOpMAIMIO, 3HAYUMYIO JJI pEIIeHUs y4eOHOW 3aJauu; yMEHHs NPUMEHSTh
paznuyHble METOAbl U (POPMYyJIHpPOBATH 3aMpPOChl MPU IMOUCKE M OTOOpE
uH(popManuu, HEOOXOIUMOM [JIs1 BBINOJIHEHUS YYEOHBIX 3a7ad; HCIOJIb30BaTh
MHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTMM M Pa3JIMYHbIE MOHCKOBbBIE
CUCTEMBI; CAMOCTOSTEIbHO BbIOMpATh ONTHUMAJIbHYIO (QOpPMY IpEICTaBICHUS
uHdopmaruu (cxembl, TpaQuKd, TUArpaMMbl, TaOJHIIBI, PUCYHKH W JpYyrue
(dbopMBbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEICTBA PalOTHI C
XUMUYECKOM uH(pOpMaIMel; MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTUYeCKHUEe) 3HAKU U CHUMBOJIBI, (DOPMYJIbI, aOOpeBHATyphbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaTJISTHOCTH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

1) ymenust oOeHust (MMCbMEHHON M YCTHOM KOMMYHHUKALIUHN):

IIPEACTABIATh TNOJYYECHHBIE PE3yNbTaThl MO3HABATEIBHOW JAESITEIIBHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaxX; IMMyOJMYHO BBICTYNAaTh C Mpe3eHTaluen
pe3yibTaTOB BBIMIOJIHEHUS] XUMHUYECKOIO HJKCIEpUMEHTa (MCCIeA0BaTeIbCKON
71a00paTOPHOI MM MPAKTUYECKON pabOThI, y4EOHOTO NMPOEKTA); B XOJE AUATIOra U
(MJIKM) IUCKYCCUU 3a71aBaTh BOMPOCHI O 00CYK/1aeMOM TeMe M BBICKA3bIBaTh UJIEH,
bopMyIupoBaTh CBOU MPEUIOKEHHUSI OTHOCUTEIBLHO BBIMOIHEHUS MPEII0KEHHON
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTpYAHMYECTBA (TPyNIOBasi KOMMYHHUKAIHS):



y4acTBOBaTh B TPyHIOBBIX (popmax paboOThl: MIAHUPOBATh OPraHU3ALHUIO
COBMECTHOM pabOThl, ONPENENATh CBOIO pPOJb, PACHPEAETATh 3aJayd MEXIY
YJIeHaMH TPYMIBI, BBIIOJHATh CBOIO YacThb pPaOOThl, KOOPAMHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSMU JIPYTUX WICHOB KOMAaHbI, ONPEAENSATbh KPUTEPHUH IO
OLICHKE KayeCTBa BBINOJHEHHON padoOThl; peliaTh BO3HUKAIOLIIME MPOOJIEMBbl Ha
OCHOBE y4yeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS IIO3MIIMI, y4acTBOBaTh B
oOCyXJleHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» U Jpyrux Qopmax
B3aMMOJICUCTBHUS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

OBnazieHWE YHUBEPCAJIbHBIMU YYEOHBIMH PETrYJISTUBHBIMU JEHCTBUAMMU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3alMH, CAMOKOHTPOJS, CAMOKOPPEKUUHU, B TOM
qUCIIE:

YMEHMsI pellaTh yuyeOHbIE U MCCIEI0BATENbCKUE 33/aYd: CAMOCTOSITEIIBHO
BbIOMpaTh CHOCO0 perieHust yueOHOM 3a1auu (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh Haubojee MOAXOASIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB), TJITAHUPOBATH CBOIO PaOOTY MPU PEIICHUU YUEOHOUN WUIn
UCCIENOBATENBCKOW  3aJadyd; Ha  OCHOBE  IOJYYEHHBIX  pPE3yJbTaTOB
(dopMynupoBaTh 000OIIEHNS U BBIBOJbI, IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOU JIEUCTBHUS C
IUIAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIbHOCTh HA OCHOBE CaMOAHAaIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble peE3yJabTaThl OCBOECHHUS MPOTPAMMbl MO XHMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXTY
co00H, YTO TO3BOJISIET PEAJM30BBIBATH YIJYOJEHHOE M3yYE€HHE KaK B paMKax
OTHEJIbHBIX KJACCOB, TaK M B paMKax pealu3aluyd HWHJIWBUAYAJIbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUI, B TOM YHCIIC UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzanuu. 1o 3aBepiieHUM peanu3alyyd MPOTpaMMbl YTIIYOJICHHOTO YpPOBHS
oOy4aroniecss CMOTyT JieTallbHee OCBOMTH MaTepHall, OBJIaJETh PACUIUPEHHBIM
KPyroM MOHSTUI U METOJIOB, PeIIaTh 33/1a4 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOSCHHE OOYUYAIONIMMHUCS HAYYHBIX
3HAHWM, yYMEHUH U CHOCOOOB IEHUCTBHUM, CHENMU(UUECKUX I MPEIMETHON
obsactu «XUMHUS»; OCHOBbI HAyYHOTO MBIIUJICHUS; BUABI JACATEILHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUSA, €ro HWHTEpIpeTalu, MpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX W PEATbHBIX >KU3HECHHBIX YCJIOBUSX;



00eCIeYrBaIOT BO3MOXKHOCTh YCIIEIIHOTO OOYyYeHHUsI Ha CJCIyIOIIEM YPOBHE
oOpa3oBaHMUs.

K xoHiy oOyuenus 6 8 kaacce y oOyuwaromerocss OyayT chopMupoBaHb
CIICAYIOIIAE TPEIMETHBIC pPe3yJbTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpPOBHE:

PacCKphIBATh CMBICII OCHOBHBIX XHMHWYECKHX IIOHSTHW: aTOM, MOJIEKYJa,
XAMHUYECKUU DJJIEMEHT, METal, HEMETAJUI, AJUIOTPOIHS, MPOCTOE BEMIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OAHOPOAHAsE M HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAs Macca, MaccoBas JOJISI XHMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTA, OCHOBAHUE,
colib, amMOTepHbIN OKcHua, amM(pOTEPHBIA THUIPOKCHI, XUMHYECKash peaKIus,
KJaccu(ukaiys peakiuii: peakiiii COCIMHEHUS, PEaKIIUU Pa3I0KEeHUsI, PEaKIIuu
3aMEIlEeHUs], PEaKIMu OOMEHa, 9K30- W DHIOTEPMHUYECKHE PEaKIMH; TEIJIOBOU
addexT peakiuu; AIpo aToma, ICKTPOHHBIA CIOM aToMa, aTOMHas OpOUTalIb,
pagnyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
VOHHAs CBf3b, MWOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIs BEIIECTBA
(mporieHTHAs KOHILIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BEIeCTBa B
pacTBOpE;  AICKTPOOTPUUATEIIBHOCTh, CTEIEHb OKHUCJICHHS, OKHUCIUTEId |
BOCCTaHOBUTEIH, OKHCJICHUE " BOCCTAHOBJICHUE, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIIUK, METO]T DJIEKTPOHHOIO OajiaHca;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATUA W
MPUMEHSITh 3TU IOHATHUA MPU ONMKMCAHUU BELIECTB U UX NPEBPAIICHUN;

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTETICHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTD
BEII[ECTB K OINPECICHHOMY KJIaCCy COeMHEHUH 10 hopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUYECKUX COCTMHEHUSX;

PACKpBIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepmogmueckoro 3akona [[. WM. MeHneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpHUH, 3aKOHa ABOTAJIPO U €ro CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METO/IAaX
MO3HAHMUS, B TOM YMCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOJAX
MCCJICIOBAHUS BEIIECTB U N3YUECHUSI XUMHUUYECKUX PEaKIIN;

JIEMOHCTPUPOBATh TOHMMAaHUE MEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JIEMEHTOB OT UX MOJIOKEHUSA B [lepuonnueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TaOmuuHyio ¢opmy Ilepuogmdeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3finyaTh MOHATHSA «TJjaBHas moiarpymna (A-



rpynna)» u «nobounas noarpynna (b-rpymma)y, «Mainbie nepruoas» U «OOJbIINe
EPUOABIY;

COOTHOCUTH 0003HAuU€HHUS, KOTOpble UMEIOTCs B Tabnuue «llepuonnueckas
cuctemMa xumudeckux oanemeHtoB J[. M. MeHnneneeBa», € YHUCIOBBIMU
XapaKTePUCTHUKAMHU CTPOEHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsin
sapa, o0IIee YUCIIO IEKTPOHOB U PACHPEIEIICHNE X 0 3JIEKTPOHHBIM CIIO0SIM);

OOBSCHATH CBA3b TMOJIOKEHUS dyeMeHTa B Ilepuoauyeckoil cucreme c
pacrmpesiefiecHueM DJIEKTPOHOB MO0 JHEPreTUYECKUM YPOBHSM, MOIAYPOBHSIM H
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJJIEMEHTBI, HEOpTraHMYECKHE BEIIEeCTBa,
XUMHUYECKHUE Peakiuu (0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 1O
TerIoBoMy b (DEKTy);

XapakTepu3oBaTh (OMMUCHIBATh) (PU3MUECKME U XMMHUYECKHE CBOWCTBA
MPOCTBIX U CIOXHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIBI, OOIINE XUMUYECKIE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN W COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, TOATBEPKIas MpUMEpPaMH MOJIEKYJSIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLIUi;

OIKCHIBaTh POJIb KUCIOPOJA, BOAOPOJA U BOJBI B MPUPOJHBIX MPOIIECCAX, B
KHUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIEHHOCTH,
BO3MOXKHOE HCIIOIH30BAaHIE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh U NPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOEHUS, BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKHUX MpPEBpALICHUN B
pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJTF0 XUMUYECKOTO AJIEMEHTa B COSMHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOr0 3JEMEHTa MO (opMylie COEIWHEHUs, HaXOAWUTb
npocTeiyto GopMyiTy BELECTBa [0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 10 YPABHEHHSIM XUMUYECKON PEAKITIH;

IPUMEHATh OCHOBHBIC OTEPAIMM MBICIUTEIBHON NEATEIHHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
OPUYUHHO-CIEICTBEHHBIX CBSI3€ — I HW3Y4YeHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaKIii, eCTECTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEeHHe, MOJCTUPOBAHUE, JKCIIEPUMEHT (pealbHBIi W MBICICHHBIN) — IJIA
OCBOEHUS YYEOHOTO COJCPKAHUS;

pacKkpbiBaTh  CYIIHOCTh IPOLIECCOB  OKUCJIEHHS M  BOCCTAHOBJICHHUS,
COCTaBJISITh YPaBHEHHS] TMPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKUIUi
(METOI0OM 3JIEKTPOHHOTO OaaHca);



YCTaHABIMBATh CBS3U MEXKAY pEATbHO HAOMI0MaeMbIMA XUMHUYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMH, MTPOUCXOISIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEUIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB;

cobmogaTe mpaBwia Oe3omacHOW  paboOTel B jaboparopuu  IpU
WCITOJIb30BAHUU XUMHUYECKONM TIOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHusi ¢ BELIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH BBITOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHUID U COOMPAHHIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpPOAA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PELICHUIO
DKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACCHI HEOPTraHWYECKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMH  XHMHYECKOM TIPaMOTHOCTH,
BKJIIOUAIOIIECH yMeHHUsI 0€30MacHOro oOpalieHus ¢ BEIIeCTBAMU, UCIIOIb3YEMbIMU
B TMIOBCETHCBHOM JKM3HU, a TAK)KE 3HAHWE TIPABIII TIOBEICHUSI B IEJIAX COCPEIKCHHUS
3I0POBbSI U OKPYKAIOIIEH CPEBI.

Mesrcnpeomemnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU M3yYEeHUHM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS dYepe3 MCIIONb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYUHBIN (aKT,
TUI0Te3a, TEOpHs, 3aKOH, aHaJlIW3, CHHTE3, KiIacCU(UKAIMs, MEPUOIUIHOCTD,
HAOJIOICHUE, DKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepHabl.

®du3nka: BEMIECTBO, TENO, (U3MUCCKUE BEIMYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KHUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMUECKasl pelieTKa, JJICKTPOH, SApPO aroma, NpPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAaHTHI, PaAMOAKTUBHOCTh, ajb(a-, 0eTa- ¥ raMMa-u3ydeHue,
AIEKTPUYCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHHUKH, TUIICKTPUKHU, COTHCUHBIN
CIIEKTp, pa3yioKeHue OeI0ro CBeTa B CIEKT.

buomorus: sxocucrema, ouocdepa, GoToCHHTE3, MPOIIECCH 0OMEHA BEIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHKPOIJICMEHTBI, MAaKPO3JIEMEHThI, THUTATCIIbHBIC
BCIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TOPOJIHI,
TMI0JIC3HBIC MCKOIaeMble, TOTUTUBO, BOJHBIE PECYPCHI, TIIIaHETa 3eMJIS.

Texnomnorus: CTPOUTEIBHBIE  TEXHOJIOTHH,  CEIbCKOXO3SiCTBCHHBIC
TEXHOJIOTHH, TEXHOJIOTUH 3JICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (mndpoBbie)
Ne n/m KourTpoabubie IpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU 1
JESITEIbBHOCTH YEJI0BEKa
1.2 BewecTBa 1 XuMu4eckue peakiuuu 16 2
Hroro no pazneny 17

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

2.1 IMousrtue o razax. 7

2.2 TTousTie 0 KUCIOTAX M COJISIX 2 1

2.3 [TousTHE 00 OCHOBAHUAX 3 1
Hroro no pazneny 12

Pa3nen 3. Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiun. O0001eHne U cucTeMaTU3alus 3HAHUI

31 Xumunueckas cBA3b. OKHCIUTEIBHO- 5
' BOCCTaHOBHUTEIBHBIE PEAKIIUH

Hroro no pazneny 5

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34 4




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

Ne i/

Tema ypoka

[ToustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHUA XUMHU. XUMHS B CUCTEME HayK

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Tema u BemectBa. dusudeckue u
XUMHUYECKUE CBOMCTBA BEILIECTB.
dusnueckre U XUMHUUECKUE SIBICHUI

Pemenne 3amau u ynpaxxHeHUl Ha TEMY
«CTpoeHue aroma

ATOMHBIM YPOBCHBb OpraHu3anu BEIIECTBa

Pemenue 3ana4 u ynpaxxHeHU Ha TeEMy
«CTpoeHHe 31EKTPOHHBIX 000JI0UEeK
aTOMOB»

Xumunyeckas popmyina. BaneHTHOCTD
aTOMOB XMMHMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTABAa BEIIECTB.
Komnuectso BemectBa. Moabs. MossipHas
Mmacca

Pemrenne 3amau u yrpaxHeHU Ha TEMY:
«Ornpenenenue BaICHTHOCTA aTOMOB 10
(dbopMyniaM OMHAPHBIX COETUHEHUI

OTHOCHUTENbHAs aTOMHAs Macca.
OTHocHTeNbHASI MOJIEKYJISIPHAS Macca.




Pewenne 3anad Ha Temy: «Bpluucienue
OTHOCHUTEIIBHON MOJIEKYJIIPHOM MacChl
BEILECTB, MOJISIPHOW MacChl, MacChl
BELIECTB U KOJIMYECTBA BELIECTBAY

10

MaccoBast 1011 XHMHYECKOr0 3JICMCHTA B
coenuHeHuu. Pemienue 3a1a4u Ha TEMY:
«Bprancienne MaccoBOM 10U
XUMHYECKOTO dJIEMEHTa 10 (hopMyJie
COEIMHEHUS

11

12

13

14

15

Pemenue 3anau Ha remy: «Haxoxaenue
npocTenmiel (opMyIbl BEIIECTBA MO
MacCCOBBIM JOJISIM SJIEMEHTOB)

Pemenue 3anay Ha Temy: «Bpranciaenue
npocteiiien (opMysbl BEIIECTBa MO
MaCCOBBIM WJIM MOJIBHBIM J0JISM
3JIEMEHTOBY

3aKOH COXpaHEHHUsI MacChl BEUIECTB
Pemenue 3anau Ha remy: «Pacy€rel o
XMMHYECKUM YPABHEHUAM KOJIUYECTBA U
MAaCChI HCXOJIHBIX BEIIECTB UJIU MPOJTYKTOB
peaKIum»

Xumnueckue ypaBHeHUs. TUIIbI
XUMUYECKUX PEAKLUN

Pemenne 3ama4 Ha Temy: «Bbruucienue no
YPaBHEHUSM XMMHYECKON PEaKIINN:
KOJIMYECTBA BEIIECTBA, MACCHI 10
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHTOB WM IPOAYKTOB PEAKLIMI




16

17

18

O06o0mieHne 1 cucTeMaTU3alus 3HaHUH 110
teMe "BelecTBa u xumMuyeckue peakuuu”

O060011eHrEe ¥ cucTeEMaTH3alUus 3HaHUHI 110
Teme "BellecTBa 1 XUMHUYECKHE peakun"

3akoH ABorazpo. MomnsipHblil 00bEM ra3oB

19

Pemenue 3aad Ha Temy: «Bbraucnenne
00BbéMa, KOJIMYECTBA BEIIECTBA Ta3a 110
U3BECTHOMY €r0 KOJIMYECTBY BEIIECTBA,
00BEMY»

20

21

22

OTtHocuTeNnbHAs MIIOTHOCTH ra3oB Pemienne
3a/1a4 Ha Temy: «Bpluucnenue
OTHOCHUTEJIBHOM TUIOTHOCTH T'a30B)

Pewenue 3anau Ha Temy: «Onpezaenenue
OTHOCHUTEIILHON MOJIEKYJISIPHON MaccChl
ra3o00pa3HOro BeuIecTBa Mo U3BECTHOM
OTHOCHUTEIBHOM TNIOTHOCTH)

Pemenue 3aga4d Ha TEMY: «Brraucinenue

OTHOCHUTEJIBbHOU MOJ'IGKy.]'IﬂpHOﬁ MacCcChI ra3a
110 U3BECTHON OTHOCUTEIbHON MIOTHOCTH

23

Pemenne 3aau Ha TeMy: «Boraucnenne
00BEMOB ra3oB 10 YPaBHEHHUIO
XUMUYECKON peaKkiium»

24

Pemenue 3aa4 Ha Temy: «Bpruncienue mo
YpaBHEHUSAM XUMUUYECKON PEAKIINHU:
KOJIMYECTBa BellecTBa, 00bEMa, MacChl 1O
M3BECTHOMY KOJIMYECTBY BEUIECTBA,
00BEMY, Macce peareHTOB WU MPOTYKTOB
peaxuun»




Ilonsarue o xucnorax u coisax. Cocras

25 . 1
KHCJIOT U COJeH
Pemenue 3agau Ha Temy: «Bpraucienue

2% 00BEMa, KOJMYECTBA BEIIECTBA I'a3a 10 1
W3BECTHOMY €r0 KOJIMYECTBY BEUIECTBA
Wi 00BEMY»

27 CocTraB OCHOBaHHUH 1

-8 Breraucnenus ¢ nCnojab30BaHUEM IMOHSITHS 1
«MaccoBasi 10J1 BELIECTBA B PACTBOPE»
Brraucnenus ¢ uCojab30BaHUEM MOHSITUS

29 «MOJIIpHAsl KOHLICHTpALUs paCTBOPEHHOTO 1
BCIIIECTBAY

30 DIEeKTPOOTPULATETHHOCTh XUMHUECKUX 1
3JIEMEHTOB

31 Buasl XUMUYECKOH CBSI3H 1

32 Crenens okuciieHns. OKHCIUTENHHO- 1
BOCCTAHOBUTCJIHbHBIC peaKHI/II/I
CocraBiieHue ypaBHEHUI OKUCITUTEIBHO-

33 BOCCTaHOBUTEJbHBIX PEAKLIUNA, METO/T 1
3JIEKTPOHHOTO OanaHca

34 O00011IeH e U CHCTEMATH3aLMs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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