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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero oopasoBaHus (yriayOJIEHHBIHN
YpOBEHB) COCTaBJICHAa Ha OCHOBE TPeOOBAaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1mo XxuMuu Oa€T NPEACTABIECHUE O LEJSAX, OOLIEeW cTpareruu
oOy4ueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, onpenesnseT 00s13aTeIbHOe MPEIMETHOE COJIEP)KaHHUE, €r0 CTPYKTYPY IO
paszenaM M TeMaM, pacupelesieHMe 1o  KjaccaM, PEKOMEHAYEMYIO
MOCJIEIOBATENbHOCTh ~M3YYEHUSI XHMHH C YYE€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO IMpeJMeTa B pealu3alud TpeOOBaHUN K IIAHUPYEMbBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M TPEIAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABATEIBHOU  JIE€SITEIIBHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero oOpa3oBaHus
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OJArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTUSI UHTEIUIEKTYyaJIbHbIX CIIOCOOHOCTEH U
MHTEpPECOB OOyYarouIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHMs Ha YPOBHE CPEIAHEro
o01iiero oOpa3oBaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyy4arolerocsi, ero MpeACTaBICHUH O MaTepHAbHOM €IMHCTBE MHpPa, BaXKHYIO
pOJIb UTParOT (POPMUPYEMBIE XUMHEN MIPEICTABICHUS O MPEBPALLECHUAX SHEPTUH U
BEILIECTB B NPHUPOAE, O MYTAX PEIICHHUsS TI00ATBHBIX MNPOOJIEM YCTONYMBOIrO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOM
po0eM, MpooOIeMbl IKOJIOTHIECKON 0€30ITacCHOCTH, IPOOJIEM 3APaBOOXPAHCHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arwIuXcsi, UX oOmed u
GyHKIIMOHATBFHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON  JeSTenbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATENbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEJICTABJICHUN O €IUHCTBE MPUPOJIbI U YEIIOBEKA, SBJISCTCS KIFOYEBBIM 3TAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

criocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlannass pabodas mporpamMma MO XHMMHH OCHOBHOTO OOIIEro oOpa3oBaHUs
pacKphIBaeT BKJIaJ Y4eOHOTO MpeaMeTa B JOCTHXKCHUS 1ieJield OCHOBHOT'O OOIIEro
o0pa3oBaHUs U OTpeeseT BAXKHEHIINE CoiepKaTeIbHbIe TUHUHU TIpeIMeTa:
«BEILIECTBO, CTPOCHHUE BEIIECCTBA» - COBPEMEHHBIEC MPEACTABICHUS O CTPOCHUHU
atromMa M BemecTBa Ha ocHOBe llepmommueckoro 3akoHa u Ilepumonnueckon
CHUCTEMBI XUMH4YeCKUX 3eMeHTOB [[.. MeHneneeBa, ydeHHUsI 0 XUMHYECKOU CBSI3U
Y KPUCTAJUIMYECKOM CTPOCHUHU BEILIECTBA;

«XUMHUYECKAS pEaKUUs» - 3HAHUA O MPEBPAILCHUAX OJHHUX BEIIECTB B JPyrue,
TUTOJIOTUM XWMHUYECKUX PpEaKIUW, YCIOBHUSIX HUX MNPOTEKaHUs U crocobax
YIIPaBJICHUS UMU;

«METOJIbl TO3HAHUS XUMHW» - 3HAHUS, YMEHHUS W HABBIKM SKCIIEPUMEHTAIBHBIX
OCHOB XHMUH ISl TIOJYYEHUS U U3YUYEHUSI CBOVMCTB BAXHEHIIUX IPEICTABUTEIICH
KJIACCOB HEOPTaHUYECKUX COCTUHEHUH;

«MPOU3BOJACTBO M TNPUMEHECHHE BEIIECTB» - 3HAHWE OCHOBHBIX oOOJacTen
MPOU3BOJICTBA U MPUMEHEHHS BaKHEHIIIUX BEIIECTB, a TAKXKE OMbIT 0€30MaCHOTO
oOpallieHusl ¢ BeIecTBaMU, MaTepuaIaMy U IPOIeccCaMi, UCTIOJIb3yEMbIMU B OBITY
Y Ha TPOU3BOJICTBE;

«SI3BIK XUMHU» - ONEPUPOBAHUE CHUCTEMOM BAKHEUIIUX XHUMHUYECKUX TTOHSTHM,
3HAHUE XMMHYECKOW HOMEHKJIATYpPhI, 4 TAKKE BIAJCHUE XUMUUYECKOW CUMBOJIMKOM
(XuMHYECKUMU (POpMYyJIaMHU U YPaBHEHUSIMH );

«KOJINYECTBCHHBIE OTHOLICHUS B XUMHH» - YMEHHUE IPOMU3BOJUTH PACUEThI II0
XUMHUYECKUM (popMysiaM U ypaBHCHHSIM.

JlanHbple HampaBiieHHssT B OOYYEHMM XHUMHHM OOECHeYMBaIOTCS CHelupuKon
COAEpKAHUSI TPEAMETa, KOTOPBIM ABJSETCS IMENArOTMYECKH aJanTUPOBAHHBIM
OTPaXEHUEM OMPEAECICHHOrO ATara pa3BUTHS XUMUH.

YryOnéHHbI Kypc XUMUKA OCHOBHOTO OOIIETO 00pa3oBaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB
HEOPTaHUYECKON XMMHU, OCHOBOIIOJIATAIOIIUX MPEICTaBICHUN 00IIIeH XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ uszydeHuro. CojepKaHue CKIIQJIbIBACTCS U3 CHUCTEMBI
MOHSITUN O XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI ITOHATHUM O XUMUUYCCKOMN
peakuu. O0Ge ATH CUCTEMBI OPTaHU30BAHBI MO MPHUHIUIY IOCIEAOBATEIHLHOTO
pa3BUTHUA 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHSL:



aTOMHO-MOJIEKYJISIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepunonnueckoro 3akona /(.M. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU,

YUEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

IpEJCTaBICHUNA 00 AIEKTPOIUTUUECKON AUCCOLUAIIMY BEILIECTB B PACTBOPAX;

O XMMHUYECKON KHHETHKE U TEPMOIUHAMUKE.

B ocHOBy TeopeTnyeckux 3HAHUI TOJOKEHBI IMIHMPUUYECKH TOTyYEHHBIC
¢dakThl. TeopeTuueckre 3HAHHs Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO YPOBHS
K JpyroMy u oOecneyuBaroT OOy4YarolUMCs BO3MOXKHOCTb OOBSCHATH U
IPOrHO3UPOBAaTh CBOMCTBA, CTPOEHHME M OOJACTH IMPAKTHYECKOTO IPUMEHEHUS
U3y4aeMbIX BELLECTB.

OcBoeHue coaep)KaHHMA  MPOTPaMMbl O  XUMHH  MPOUCXOAUT  C
UCTIIONb30BAaHMEM 3HAHMA W3 paHee M3YyYeHHBIX YYEeOHBIX MPEIMETOB:
OKpyXalIuid Mup, Ouosnorus, (usnka, MaTeMaTHKa, reorpadus, TEXHOJOTUS,
UCTOPHUSL.

[Iporpamma OCHOBHOrO 001Iero 00pa3oBaHHs MO XUMUU (YriayOJIEHHBIM
YpPOBEHb) OpPHEHTHPOBAaHA HAa COXpaHEHHE (PYHIAMEHTaJbHOTO Xapakrepa
oOpazoBaHus, cnenuPuku y4yeOHOro MmpeaMeTa U OOECIEUEHUE YCIEIIHOTO
oOyueHusi Ha cIeaylolleM YypoBHE oOpa3oBaHMs. B mporpamme mo Xumuu
peanusyeTrcsi pa3BUBAIOLIAs U MPAKTUYECKas HANPaBIEHHOCTh OOYYEHHUS XUMHH,
mupdepeHunannst  00ydeHHs,  BKIIOYAIOWAs  MNPOPWIbHYIO  MOJATOTOBKY
oOyJaromuxcs W TOCTEAyIOIIee CaMOOIpeAeieHHe B BBIOOpE HAmpaBICHHUS
oOyueHus: B MPOPMIbHBIX KJlaccax. ITOT KypC pacCuuMTaH Ha 2 yaca B HEJEIIO B
o0peMe 68 yueOHBIX yacoB. BBejeHHe 3TOro Kypca HeM30€KHO BIIEUET 3a COOOi
HEKOTOpbIE OBTOPBI YYEOHOTO cojiepkaHus B 8-9 kilaccax, KOTOpbIE, OJTHAKO, HE
HaApYyIIaIOT PaBEHCTBA CTAPTOBBIX BO3MOXHOCTEH 00yUaIOIIUXCS IO OTHOIICHHIO K
HOBOMY TIPEIMETY.

YrnyOnéHHoe UW3ydYeHHE XUMHHM  CIIOCOOCTBYET  pealM3allud  3ajad
npo(hecCHOHANBHOM OpUEHTALMU U HAIIPaBJICHO Ha MPEA0CTaBICHHE BO3MOXHOCTH
KOKIOMY OOydYaromemycsi TpOSBUTH CBOW WHTEIUIEKTyallbHbIE W TBOPYECKHE
CIIOCOOHOCTH TpPU  M3yYeHUH Yy4eOHOro TmpeaMeTra, HeoOXOIUMbIe IS
POJOJKEHUS 00pa30BaHus U JAJIbHEUILIEH TPYJOBOU I€ATETbHOCTH.

[TporpaMmMa 1o xumuu (yriayOJN€HHBIM ypOBEHb) TNpeJHa3HAuYeHA Jis
UCIIOJIb30BaHUsl B 00Pa30BaTENbHBIX OPTraHU3ALUAX, PEANTU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUs.

OOpazoBatenbHble (YHKIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
pealn3yloTcsi B mpoiiecce (pOpMUPOBAaHUS 3HAHUNW OCHOB XMMHUYECKOW HAyKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH MPAKTHUYECKON NeATEIbHOCTH
YelloBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3amada y4eOHOTO



npeaMeTa COCTOUT B (JOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — BayKHEHIIINX
(bakToB, MOHATUH, 3aKOHOB U TEOPETUUECKHUX MOJIOKEHUH, TOCTYITHBIX 0000IIIEHII
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOMICHUH K HAYYHBIM
METOJAM TO3HaHUS IIpM M3YYCHUM BEUIECTB W XUMHUYECKUX PpEaKLUH,
(OpMUPOBAHNY U PA3BUTUM MO3HABATEJIBHBIX YMEHUN U CIOCOOOB JEATEIBHOCTH
U UX [PUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHON M Yy4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0O€30MacHOro OOpamieHusl ¢ BEUIECTBAMH B
IIOBCEHEBHOM KU3HU.

[{enu u3yyeHUs: XUMUU OTPaXKaroT HAIPaBIEHHOCTh 0OY4YEHHs HAa pa3BUTHE U
camMOpa3BUTHUE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIUIEKTA U OOIIEH KyJIbTYpBHI.

M3yyeHne XUMHUM HApPaBJICHO HA JTOCTUKEHUE CIECIYIONUX LIEJEeH:

(GbopMHpOBaHHE HHTEIUIEKTyaJbHO Ppa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

(GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KAK OCHOBBI JUIsl TIOHUMAHUS XUMUYECKOU
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0o MUPa, OCBOECHUE SI3bIKA HAYKH;

npuodiieHue oOydaroIuXcsi K CaMOCTOATEIbHOW II03HABAaTEIbHOW U
UCCJIEIOBATENBCKOW  JIESTENIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHuA,
(dbopMHpOBaHWE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  PYHKIMOHAILHOW W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHUpa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPU H3YYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU IEATENBHOCTH;

pazBuTHE Yy oOOydaromuxcsi HMHTepeca K M3YyYECHHI0 XUMHH U chepam
NeSTEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLUsS K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOLLEr0 PO U HAIIPABICHHOCTH JaJIbHEHIIEr0 00y4YeHM s,

OCO3HAHHWE LIEHHOCTH XUMHUYECKUX 3HAHUU B KU3HHU YEJIOBEKA, MMOBBIIICHUE
YPOBHSI DKOJIOTMYECKOM KYyJNbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCSIIMX BpEI
OKPYKaIOIIEN CpeJie U 30POBBIO JIOICH;

npuodpeTeHne 00y4aroIMMHUCS OTbITa CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHIINH ), HEOOXOJUMBIX JIJISl pa3IMYHbIX BUJIOB I€ATEILHOCTH.

Ha u3yuyenue yueOHOro mpeamera «XuMus» oTBoauTcs 68 vacos (2 vaca B
HEJIETTIO).



COJEPXXAHME OBYUYEHUA
7 KIIACC

IIponeaeBT4ecKuii Kypc

XuMus B IEHTPe eCTeCTBO3HAHUS

Xumusl Kak 4acTb ecrecTtBo3HaHus. lIpenmer xumuum. EcrectBo3Hanne —
KOMIUIEKC HayK o Tmpupojae: (GU3MKH, XUMHH, OHOJIOTMM U Teorpadumu.
[lonoxxuTenbHOE U OTPULIATEIILHOE BO3ACHUCTBHUE YEJIOBEKA Ha Ipupony. IIpeamer
xumuu. Tena n BemecTBa. CBOMCTBA BEIIECTB KaK UX WHIMBHUyaIbHbIE IPU3HAKH.
CpoiicTBa BeIIECTB Kak OCHOBAa WX IPUMEHEHHs. MeTonbl U3y4eHMs
ecrecTBO3HaHusA. HaOmroneHne Kak OCHOBHOM METOJI MO3HAHUS OKPYXKArOLIETo
Mupa. YcioBusA MpoBeleHUs HaOmoaeHus. [unore3a Kak MpelIoyioKEHUE,
OOBSCHSIONIEE WM TNPEJCKa3bIBaOLIee MPOTEKAaHUE HAOIIOAAEMOTO SIBJICHUS.
OkcnepumeHT. JlabopaTopusi. OKCIEpUMEHT J1a0OpaTOPHBIM UM JIOMAIlIHUH.
CrniocoObl (pMKCHpPOBaHUA PE3YNIbTATOB AKCIepuMeHTa. CTpOoeHHE MJIaMEHU CBEYH,
CYXOTr'0 TOPIOYET0, CHUPTOBKH.

[IpakTrueckass pabota «3HAKOMCTBO C JAa0OPATOPHBIM OOOPYIOBAHUEM.
[IpaBuna TexHUKM O€30MACHOCTH TIpH pabdoTe B XUMUYECKOM KaOWHETe
(JtabopaTopun )».

[Ipaktuueckas pabora «HaOmroneHue 3a ropsimiei cBedoil. Y CTpPOMCTBO
cnupToBKU. [IpaBuia paboThl ¢ HarpeBaTeIbHBIMU PUOOPAMM.

MopenupoBaHnue.

Monenu kak abcTparupoBaHHbIE KOMMH U3yYaeMbIX OOBEKTOB U MPOLIECCOB.
Mopnenu B ¢dusuke. DnekrpodopHas MallMHAa Kak aOCTparupoBaHHAs MOJIEIh
MoiHMU. Mogenu B Ouosnoruu. buonormueckue Mymspkd. Mojenu B XUMUM:
MaTepHaJIbHbIE (MOJEIN aTOMOB, MOJIEKYJI, KPUCTAJIJIOB, aIlllapaTOB U YCTAaHOBOK)
U 3HAaKOBbIE (XMMHUYECKHE 3HAKH, XUMHYECKHe (OpPMYJIbl U XUMHUYECKHE
ypaBHEHUS).

XuMu4ecKasi CHMBOJIMKA.

Xumuueckue 3Haku. Mx oOo3HaueHue, NMpOU3HOILIEHHWE U HHpOpMalus,
KOTOPYIO OHHM HecyT. Xumuueckue popmyisl. Ux o603HaueHNE, TPOU3HOIIEHUE U
uH(popmanus, KOTOpyro oHU HecyT. THAEKChI 1 KO3(PULIUEHTHI.

Xamuss  H duzuka. YHuBEpCanbHBIMN  XapakTep  MOJOXKEHUU
MOJIEKYJIIPHOKUHETUYECKOM Teopuu. [loHATHA «aToM», «MOJIEKYJa», «HOH».
Kpucrammmueckoe cocTosiHME BellecTBa. KpHCTAIIMYECKHE PELIETKH TBEPIBIX
BenlecTB. Juddysusa. bBpoyHoBckoe aBmkeHne. ArperatHble COCTOSIHHSI BEIIECTBA.
[TonsiTue 00 arperaTHOM COCTOSTHUM BelllecTBa. ['a3000pa3Hble, KUAKUE U TBEPAbIC
BenlectBa. Kpucrannumueckue u amopgHbie TBepable BemecTBa. dusnueckue u
XUMHUYECKHE sIBIeHUS. XuMHs U reorpadus. ['eonornyeckoe CTpOeHUE MIIAHEThI
3emiisi:  AIpo, MaHTHUsS, JuTocdepa. ODJIEMEHTHBIM COCTaB TIe€O0JOTHYEeCKUX
COCTaBHbIX 4acTeW IulaHeTbl. MuHepasibl U TOpHbIE MOPOJAbl. MarmaTudeckue u
0CaJIouHbIE (OpraHMYEeCKUE U HEOPTraHUYECKUE, B TOM YUCJIE U TOPIOYHE) TOPOIBI.



Xumust 1 Ononorus. XMMUYECKUH COCTaB KUBOW KJIETKU: HEOPTAaHUUYECKHE
(Bola W MHUHEpaJbHBIE COJM) U OpraHuyeckue (OeNKU, KUPBI, YTICBOJBI,
BUTaMMHBI) BemiectBa. [IpocTele W  ClIOKHBIE BEIIECTBA, HMX pPOJIb B
KU3HENEATEIbHOCTH OpraHu3MoOB. buosormdeckas poyib BOAbl B JKMBOM KIIETKE.
®dortocuntes. Poib xmopoduiia B potocuntese. buonornueckoe 3Hau€HUE KUPOB,
0enkoB, 3(GUPHBIX Macel, YIIeBOJAOB W BUTAMUHOB [JIsl JKU3HEAESTEIbHOCTH
oprann3MoB. KauecTBeHHblE peakuuu B XUMUHU. [IoHSATHE O KadueCTBEHHBIX
peakuMsIX Kak O pPEaKUUsAX, BOCHPHUHHUMAEMBIX OPTaHOJIENITUYECKH C MOMOUIbIO
3peHus, ciyxa, 0OOHAHUA. AHamuTHueckuil 3Pdekt. OnpenenasieMoe BEIIECTBO U
peakTUB Ha Hero. BO3MOXHOCTP HW3MEHEHHUS POJM HAa MPOTHBOINOJIOKHYIO.
PacnpocTpanenne 3anaxa OJEKOJIOHA, IyXOB WM JE€300paHTa Kak IPOLECC
mud¢y3un. O6pasipl TBEPABIX BEHIECTB KPUCTATMUYECKOTO CTpoeHHs. Mozenu
KPUCTAJUIMYECKUX PEIIETOK.

HemoHctpanuu. Kosekiusi pa3HbIX Tel W3 OJHOrO BEHIECTBA WIIH
MaTtepuaia (Hampumep, cTeksia — jabopaTopHas mocysa). Komiekius pa3iyHbix
Ten uiu doTtorpaduil Ten U3 ATIOMUHUS JUIST WITIOCTPAIUU HJIEU «CBOMCTBA —
IpUMEHEHUEe». YueOHoe 000pyJOBaHME, UCIOJIBb3yeMOE MpPHU H3yuYeHUHU (PU3MKH,
Ouonoruu, reorpaduu U XUMHH. OIeKTpodopHas MalluHA B JACHCTBUMU.
['eorpaduueckue momenu (rimoOyc, kapra). buonormyeckue monenu (MyJsHKU
OpraHOB U CHUCTEM OPraHOB PACTEHMI, KUBOTHBIX M dYesoBeka). duzmyeckue u
XUMUYECKHE MOJEIN aTOMOB, MOJIEKYJI BEIECTB U UX KPUCTALIUNYECKUX PEIIECTOK.
OOBbeMHBIE U IIAPOCTEPKHEBBIE MOJIENN BOJBI, YIJIEKUCIOIO U CEPHUCTOIO Tra3oB,
MeTaHa. PacmpocTpaHeHue 3amaxa OJEKOJIOHA, AyXOB WM J€30[I0paHTa Kak
nporecc auddy3un. OOpasipl TBEPJbIX BEIIECTB KPUCTAIMYECKOTO CTPOCHUSI.
Mopnenu KpUCTAUIMYECKUX PEMIETOK. Tpu arperatHblXx COCTOSIHUSL BOJBI.
«IlepenuBanne» yYriaekucnaoro rasa B CTakaH Ha YPaBHOBEIIEHHBIX BecCax.
Komnekius KpucTauIMuecKMX © aMOP(HBIX BEIIECTB W HU3ACIUNA U3 HHX.
Komnekuss muHepanoB (J1a3ypuT, KOPYHI, XaJbKOMUPUT, (DIIFOOPUT, TalIUT).
Komnekiuss ropHbIX mopoj (TpaHHUT, pas3audHble (OPMBbI KalblIUTa — MEI,
Mpamop, Hu3BeCTHSK). KoJulekius roprounx ucCKonaeMbix (HepTh, KaMEHHBIN
yroJb, ciafilpl, Topd). CiupToBas 3KCTPaKIUs XJI0poduilIia U3 3eJICHBIX JTUCTHEB.
KauectBeHHas peakuus Ha kuciaopol. KauecTBeHHas peakius Ha yIJIEKUCIIbIN ras.
KauectBenHas peakiusi Ha U3BECTKOBYIO BOy. JIabopartopHbie onbIThl. Onrcanue
CBOMCTB KHCIIOPOJIa, YKCYCHOM KHUCIOTHI, amtoMuHusi. CTpoeHue MmiiaMeHH (CBeYH,
CIIUPTOBKH, CYXOro roptodyero). M3rotropieHre Mojesie MOJIEKYJl XHMHYECKUX
BEIIECTB W3 IacTwivHa. HaOmtoneHue OpOYHOBCKOTO JIBMJKEHHSI YacTUYEK
YEepHOM TYWIM IO MHUKPOCKOIIOM. M3ydyeHue TrpaHuTa C  IIOMOIIBIO
YBEIMYUTENbHOTO cTeksa. OOHapyXeHHe >KHpa B CEMEHax IOJCOJIHEYHUKA U
rpeukoro opexa. OOHapykeHHe H>PUPHBIX Macel B aleIbCUHOBOM KOpKE.
OOnapyxeHue Kpaxmaina © Oenka (KJICHKOBHMHBI) B TIIEHUYHOW MYKE.
[IpomyckaHue BbIIBIXa€MOIO BO3/1yXa YE€pPE3 U3BECTKOBYIO BOJY.

MareMaTHKa B XUMHH



OTHOCUTENBbHBIC aTOMHAsT © MOJIGKyJsipHas Macchl. [lonsitue 00
OTHOCHUTEJIIBHOM aTOMHOM W MOJIEKYJIIDHOW Maccax Ha OCHOBE BOJOPOIHOMN
eauHubl. Haxox/1eHre OTHOCUTEIbHOW aTOMHON MacChl XUMHUYECKUX JIEMEHTOB
no tabmuue JI. M. MenaeneeBa. HaxoxxJieHre OTHOCHUTEIHLHON MOJICKYJISIPHON
Macchl Mo (QopMysie BeIIEeCTBA KAaK CYMMbI OTHOCHUTEJIBHBIX aTOMHBIX Macc,
COCTaBIISIIOIIMX BEIIECTBO XMMHUYECKUX 3JIEMEHTOB. MaccoBas J0JIsI XUMHAYECKOTO
AJIEMEHTa B CJOXHOM BemiecTBe. [loHATHE O MaccoBOM [A0JIE XUMHYECKOTO
aneMeHTa (W) B CJIOKHOM BEIIECTBE U €€ pacueT Mo ¢opMmysie BellecTBa.
Haxoxxnenue ¢GopMyIbl BEMIeCTBa MO 3HAYCHHUSIM MACCOBBIX JOJIEH 00pa3yrommx
ero aJeMeHToB. UucThie BemiecTBa U cMmecu. [loHATHE O YMCTOM BEILIECTBE M O
cmecu. Cmecu ra3o00pasHble (BO3AyX, MPUPOAHBIN Ta3), XKuakue (HePTh) H
TBepble (TOpHBbIE MopoAbl, KyauHapHbie cMecu U CMC). Cmecu TOMOTE€HHbIE U
rereporeHHple. OObeMHasi 101 KOMIIOHEHTa Tra3oBod cmecu. [lonstue 00
o0BeMHOM J10J€ () KOMIIOHEHTa Ta30Boil cMecu. CocTaB BO3yXa U MPUPOIHOTO
raza. Pacduer oObeMa KOMIOHEHTa ra3oBOM CMeCH IO €ro OObEeMHOW J0Je U
HaobopoT. MaccoBasi nonig BemecTBa B pactBope. IloHsTHe 0 MaccoBo# jgole
BemecTBa (W) B pactBope. PacTBopuTenb U pacTBOpeHHOE BemiecTBo. Pacuer
Macchl PACTBOPEHHOrO0 BEIIECTBA IO Macce pacTBoOpa H MacCOBOM JoJie
PacCTBOPEHHOTO BEUIECTBA U JPYTM€ PACUYEThl C MCIOJIb30BAHHEM 3TUX IMOHATHIA.
[Ipaktuueckast pabota «I[IpuroroBieHue pactBopa ¢ 3aJlaHHOM MaccOBOHM aoJei
pacTBOPEHHOro BemiecTBa». MaccoBag aoyist npumeced. llonarue o ywuctom
BellleCTBE M TpuMecu. MaccoBas goyis npumecu (W) B 00pasie HCXOTHOTO
BemecTBa. OCHOBHOE BemIeCTBO. PacueTr mMacchl OCHOBHOTO BEIIECTBA MO Macce
BEILIECTBA, COAEPKAILETO OINMPEAECIECHHYI0 MAacCOBYIO JIOJIO IPUMECEU, U ApYyrue
pacyeThl ¢ UCIOJIB30BAHUEM 3THX MOHATUH. J[eMOHCTpanu. MuHepasibl KynpyuT U
TeHoput. Komnekuun paznuyHbix BUAOB MpaMopa M M3JENUi (MU WILTIOCTpauuid
u3aenuii) u3 Hero. CMmech PEYHOro M CaxapHOro MecKa W WX pa3ielcHUE.
Komnexknuss Hedbtn u  HedrempomyktoB. Kosmmekuust OBITOBBIX — cMmecei
(kynmuHapubeix cmeced, CMC, mamnyHei, HanmuTKOB U 1p.). Juarpamma
00BEMHOTO cocTaBa Bo3ayxa. /[uarpamma oOBEMHOTO COCTaBa MPUPOJIHOIO Tasa.
OOpa3Iiel BEIIECTB U MAaTEPUAJIOB, COACPKAIINX OMPEIECTICHHYIO J0I0 TPUMECEH.
JlabopaTopubie  ombIThl. M3yueHue cocTtaBa OBITOBBIX  KYJIWHAPHBIX U
XO035MCTBEHHBIX CMecel 1Mo dTUKeTKaM. M3yueHne coctaBa HEKOTOPHIX OBITOBBIX U
(bapMaleBTUYECKUX MPENapaToB, COAEPKAIIUX ONPEAEIEHHYIO TOJII0 MpuMecen
[0 UX JTUKETKaM. SIBIIEHUA, MPOUCXOAAIINE C BellecTBaMu PazneneHue cmeceil.
[TonssTe 0 pas3geneHUrM CMECEM U OYMCTKE BEIIECTB. HEKOTOphIE NMpOCTEUIne
CHOCOOBI pa3lieNieHus CMecel: MpPOCEHBaHUE, PA3[CICHHE CMECEe MOPOIIKOB
Keje3a U Ccepbl, OTCTauBaHUE, JNEKAHTALMS, UEHTPU(PYTUPOBAaHUE, PA3ACICHUE C
MOMOIIBI  JCIUTENBHOM  BOpPOHKUA. DunbrpoBanue. @DUIBTPOBAHUE B
nabopaTopuu, ObITy W Ha TpousBojcTBe. [loHsTHe O (unbTpare. AmCopOIHs.
[Tonsitue 06 agcopOimy 1 afgcopOeHTaX. AKTUBUPOBAHHBIA YTOJb KaK Ba)KHEUIITHI
aJICOpOCHT, €ro WCMOJb30BaHHE B OBITY, HA MPOU3BOJICTBE U B BOCHHOM JIETI€.
YcrporicTBo mpoTuBorasa. Juctuimamus. JIucTUiausa Kak mpoLecce BhIACICHUS



BEIIECTBA U3 KUIKON cMecu. J(ucTuiimpoBaHHasi BOJa U 00JIaCTH €€ IPUMEHEHUSI.
Kpucrammszanua wnu  BeimapuBanue. Kpucrammmzanuss W BbIIApUBAaHUE B
naboparopun (KpucTayuu3aTopsl ¥ (apdopoBble YalllKW JJIS BBIIApUBAHUS) U
npupoze. [leperonka Hedtu. Hedrenponykrsl. pakiimoHHas IEPETOHKA KUIKOTO
Bo3nyxa. I[lpaktuueckas pabora «OuucTka MOBApEHHOU COJM». XUMHUYECKUE
peakuuu. [loHATHE O XMMHYECKOM pEaKIMU KakK MPOLECCE MPEBPALICHUS OJHUX
BEILIECTB B JPYru€. YCJIOBUSA TEUCHUS U NPEKPAUICHUS XUMHYECKHX PEaKIUU.
[Ipy3Hakyn XUMHYECKUX peakuui. [Ipu3HakKM XMMUYECKUX peakuMil: U3MEHEHUE
I[BETA, BBINAJCHUE OCAJIKA, PACTBOPEHHUE MOJYYEHHOTO OCaJKa, BBIIACICHUE Ta3a.
JemoncTpannu. IIpocemBanne cMecMm MyKHM M CaxapHOro Imecka. Pasnenenwne
CMECH TOPOILIKOB CEPBI U XKenesa. Paznenenue cMecu MOpOLIKOB CEPhl U IECKA.
Pasnenenue cMmecu BOABI M PACTUTENIBHOTO Macja C IIOMOIIBIO JEIUTEIBHOU
BopoHku. llenaTpudyrupoanue. @DunbTpoBanue. KoJeknus pecnupaTopHBIX
MacOK U MapJieBbIX MOBS30K. AJCOPOIIMOHHBIE CBOWCTBA AKTUBUPOBAHHOTO YTJIS.
Cunukarenb U €ro NpUMEHEHUE B OBITY U JIETKOM IpOMBITuIeHHOCTH. [IpoTrBoras
U €ero ycrpoucrBo. IlomydeHne IUCTWIIIMPOBAHHOMW BOABI C IIOMOILBIO
71a00paTOpHONl yCTAaHOBKM JUIsl TEPETOHKM JKUAKOCcTeWd. Paznenenue cmecu
nepMaHraHata M JuxpomaTa Kaldsg crocoOoMm Kpuctamimzanuu. Kostexius
«Hed1p m Hedrenponykrs». B3aumozeiicTBie NMOPOIIKOB Kele3a U CEphbl MPH
HarpeBaHuu. [losydyeHue yriekuciaoro rasa B3aMMOJIECWCTBUEM Mpamopa ¢
KHCJIOTOW M OOHApy’>KEHHE €ro C MOMOIIBI0 U3BECTKOBOM Bonbl. Kartamutuueckoe
pa3NoKeHHEe TNEepoKCHAa BoAopoaa (KaTraau3atop -— JUOKCHJ Maprasia).
@EpMEHTATUBHOE DPA3JIOKEHUE IEPOKCHAA BOAOPOJAa C TOMOIIBK KaTajasbl.
KUCHOTHBIA OTHETYHIMTENb, €r0 YCTPOWCTBO W NPUHLMUIT JIeWcTBUA. Peaknus
HEUTpaJIM3allii OKpPAIEHHOro (eHoJ(TaJIenHOM pacTBOpa LIEIOYM KHUCIOTOM.
B3anmopneiicTBue pactBopa IEpMaHraHara M JIHXpoMaTa Kajausg C pPacTBOPOM
cynbura Hatpus. [lomyuenue ocanka ruapokcuaa meau (ll) wim ruapoxcuma
xenes3a (l11) peakuueit oomena. PacTBopeHne moyd4eHHBIX 0CaJIKOB THAPOKCHIOB
METaJUIOB KHUCHOTOW. [loyueHue yriiekuciioro raza B3auMOJEHCTBHEM PacTBOpA
KapOoHaTa HaTPUs C KUCIOTOM.

JIaGoparopHble OmBITHL. PazneneHne cMecu CyXOro MOJIOKA U PEYHOTO
necka. MsroroBnenue ¢uibTpa u3 (QuIbTpoOBaIbHOM OyMaru uium OyMakKHOU
canderku. M3roToBiieHHe MapieBBIX TOBS30K KaK CPEACTBA WHIUBHUIYyaTbHOU
3aIIMTBI B TEpUOA dNuAeMUM rpumma. M3ydeHue coctaBa UM IPUMEHEHUS
CUHTETHYECKUX MOIOIIUX CPEICTB, COAEPIKAIIMUX dH3UMBIL. M3yueHne ycTpoincTBa
3AKATANKM M ee IuamMeHu. Paccka3zel mo xumuu Pacckazbl 00  yyeHBIX.
Brinaromuecs pycckue y4YEHbIE-XMMHUKHU: JKU3Hb U JedarenbHocTh M. B.
Jlomonocoga, J[. . MenneneeBa, A. M. bytnepoBa. Pacckassl 00 35eMeHTax U
BellecTBaX. MeTaiuibl: allflOMUHUM, KEIE30, 30710T0. Hemeraiuisl: a3oT, BOJOPO.
Bona. Xnopun narpus. Kapbonat xansius. Pacckasel o peaknusx. DoTocuHTEs.
['openue. Koppo3sus meTamios.

[IpakTtuueckass pabora (momammHMii  JKCTepuUMEHT) «BbIpamuBanue
KPHUCTAJIJIOB COJIN».



[IpakTuueckas pabora (momammHuii 3KcriepuMeHT) «Koppo3usi MeTaioBy.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 11O XUMHWHU HA YPOBHE OCHOBHOTI'O
OBIIETI'O OBPA3BOBAHMS (YIJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHUsSI TOCTUTAIOTCS B XOJ€ 00y4YeHUs
XUMUU B €IMHCTBE Yy4eOHOM M BOCIHMTATEILHON JEATEILHOCTH OO0pa30BaTENbHOW OpraHU3allid B COOTBETCTBUH C
TPaJAUIIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE
npaBuilaMd U HOPMaMH TNOBEACHHS MU CIOCOOCTBYIOT MPOLECCAM CAMOIIO3HAHMS, CaMOPa3BUTHS W COLMAIU3ALUN
00yyJarommxcs.

JIMYHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBJIEHUE LIEHHOCTHOIO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY M HUCTOPUYECKOMY HACIEIUIO,
MOHMMAHUE 3HAYEHUS XUMHYECKOW HAYKH U TEXHOJIOTMH B >KM3HM COBPEMEHHOr0 OOIECTBA, B Pa3BUTHUU SKOHOMHUKHU
Poccuu u cBoero peruona;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEJICTABJICHUE O COLMAIBHBIX HOPMAaX M TMPAaBUIAX MEXIUYHOCTHBIX OTHOIIEHWM B KOJUIEKTUBE, IMPOSBICHUE
KOMMYHUKATUBHOMN KyJbTYpPbl B pa3HOOOPa3HON COBMECTHOM JIEATEIIbHOCTH;

CTpEeMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIITY B TIpoliecce yueOHOM 1 BHEYUEOHOM eI TeTbHOCTH;

TOTOBHOCTh OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHILEH C MTO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM
C Y4ETOM OCO3HAHUSI OCIEACTBUM MTOCTYIIKOB;

3) popMUpPOBAHUSA HIEHHOCTH HAYYHOI' O MIO3HAHUS:

MHPOBO33PEHYECKHUE MPEACTABICHUS O BEUIECTBE W XMMHUYECKOW pPEAKLHMH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U HEOOXOAUMBIC JIsl TOHUMAaHMsI CYIITHOCTH HAYYHOU KapTUHBI MUDA,



OCO3HaHUE LIEHHOCTH HAy4YHOT'O MO3HAHMS JIJISl pa3BUTHA KAXKJIOTO YEJIOBEKA U MPOU3BOJAMUTENBHBIX CHJI OOIIECTBA B
L[EJIOM, POJIM U MECTAa HAyKU «XHUMHUSD» B CHUCTEME HAYYHBIX IMPEICTABICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

Mo3HaBaTelbHAas MOTHUBAIMS M MHTEpEC K OOYYEHUIO, TOTOBHOCTh U CIOCOOHOCTh K CaMOpPa3BUTHIO U
caMm000pa30BaHuI0, K MCCIIEOBATEILCKON JAESITEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBJICHUS U YPOBHS JaJbHEHUIETo
oOy4JeHHS;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKAa Ha 3JI0POBBIA 00pa3
YKU3HHU, OCO3HAHUE TOCICACTBUN W HENPUSATHE BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS AJKOTOJIsl, HAPKOTUKOB, KypEHUs),
HEOOXOIMMOCTU COOJIO/ICHHS TMpaBUil O€30MacCHOCTH MPH OOpAIIEHUH C XMUMHUYECKUMHU BEIIECTBAMU B YYEOHBIX U
YKU3HEHHBIX CUTYaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIIEHUS K TPYJOBOM JEATEILHOCTH KaK €CTECTBEHHOM MOTPEOHOCTH YeIOBEKa U K
UCCJIEIOBATENbCKOM 1€ATEIbHOCTH KaK BHICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOLIECTBE;

pa3BUTHE UHTEpeca K NpodeccusiM, CBSI3aHHBIM C XUMHUEH, B TOM 4YUCJe K MPOopeccusiM HaydHOU cdepbl, 0COZHAHUE
BO3MOYKHOCTH CaMOpeann3aluu B 3Toi cdepe;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHNE HEOOXOIUMOCTH OTHOIICHHS K IPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYphl: MPUOOPETEHUE OMbITA TJIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TOCJIEICTBUNA ISl OKPY’KAIOIIeH cpeibl; OCO3HAHUE TI00aJbHOTO XapaKTepa JKOJIOTMYECKUX MpoOjeM U
nyTeld HX pelIeHUs; CIOCOOHOCTh TMPUMEHSTh 3HAHUA, MOJydaeMble MPU HU3YUYCHUM XUMUH, JJIA PEIICHHS 3ajaad,
CBSI3aHHBIX C OKPY’KAIOLIEH CPENON; AKTUBHOE HENPUATHE JECUCTBUM, PUHOCAILNUX BPEJl OKPYNKAOUIEH CPEelle; OCO3HAHUE
CBOCH pPOJM Kak TpaxJIaHWHA W TOTPEOUTENSI B YCIOBUAX B3aUMOCBSI3M MPUPOTHON, TEXHOJOTUYECKONW W COIMATBHOU
Cpel; TOTOBHOCTh K YYaCTHUIO B TPAKTUYECKOUN AEATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHbie pe3yIbTaThl 00yUYaIONIUXCs, OCBOMBIIMX MPOTrPaMMy MO XUMUU OCHOBHOTO OOIIEro 0Opa3oBaHus,
BKJIIOYAIOT:

YCBOEHUE MEXIMCLMIUIMHAPHBIX (MEXNOPEIMETHBIX) IMOHATUN, OTPaXKAIoIUX MaTEpPHATIbHOE E€AUHCTBO MHpa U
IPOLIECC MMO3HAHUs (BELECTBO, CBOMCTBO, SHEPTUs, SIBJICHNUE, HAYUYHBIN (PAKT, 3aKOHOMEPHOCTh, TUIIOTE3d, 3aKOH, TEOpus,
HaOJII0/ICHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHUE);

OBJIaJICHUE YHUBEPCAIbHBIMU YUYEOHBIMH JE€UCTBUSAMU (ITO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU),
BaYKHBIMU ISl TOBBILIEHUS 3(P()EKTUBHOCTH OCBOCHHMSI COJIEpkKaHUSI yUeOHOro npeaMera, popMUpoBaHUSl KOMIIETEHIIHM, a
TaK)Ke MPOEKTHO-UCCIIEI0BATENIbCKOM AEATEIbHOCTU 00yUaloIUXCs B Kypce XUMUU;

CHOCOOHOCTh UX MCIOJIb30BaTh B y4eOHOI, MO3HABATEIbHON U COLUAJIBHOM MPAKTUKE.

ITo3naBaTejbHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jijornueckue AeMcTBHUA:

YMEHHUSI UCTOJIb30BaTh MPUEMBI JIOTMYECKOT'O0 MBIIIUICHUSI PU OCBOSHUM 3HAHUMW: PaCKpPbIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIJEIATh UX CYIIECTBEHHBIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C APYTUMU MOHSATUAMM); aHAIIU3UPOBATh,
CpaBHHUBaTh, 0000IIaTh, BBIOMPATh OCHOBAaHWUS ISl KiIacCH(UKAIMM M CUCTEMaTH3allUd XHMHYCCKUX BEIISCTB H
XUMHUYECKUX PpEaKIMHA;, YCTaHABIWBATh NPHYMHHO-CICACTBEHHBIC CBSI3M MEXKIY OOBCKTaMH H3YUYEHUS, CTPOUTH
JIOTUYECKUE PACCYXKJEeHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO aHAJOTWHW); TpeasiaraTh KPUTEPUU U BBISBISATH OOIIHE
3aKOHOMEPHOCTH U TPOTHUBOPEYMS B U3YyYAEMBIX MPOIECCAX U SBJICHUSAX; MPOBOAUTH BBIBOJBI U 3aKIIOUCHMUS; YMEHUS
MPUMEHATH B TIPOIECCE TMO3HAHUS MOHATUS (MPEAMETHbIE U METANpEIMETHBIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
UCIIOJIb3yeMbIe B XHMHH, TPEOOpPa3OBBIBATH MOJEIbHBIE TPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI DJIEMEHTA),
XuMudecKkas GpopMyiia U ypaBHEHHE XUMUYECKON PEaKIMU — MPHU PEIICHUH Y9eOHBIX 3a7a4; C YYETOM 3THX MOJCIIBHBIX
MPEACTaBICHUM XapaKTepU30BaTh U3ydaeMble XUMUYECKHUE BEIIECTBA M XUMUYECKUE PEaKITUU.

Bba3oBble uccienoBare/ibCKue 1eiCTBUA (METOAbI HAYYHOI0 MO3HAHUS BEIECTB U SIBJICHHH):

YMEHHUSI IPUMEHSATh METO/Ibl HAYYHOTO MMO3HAHUS BEILIECTB U SIBJICHUIN Ha SMIIMPUYECKOM U TEOPETUUECKOM YPOBHSX

B yueOHOI O3HABATENbHOM U MPOEKTHO-UCCIEA0BATEIBCKOM e TENbHOCTH;



YMEHHUSI UCMOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHUS M CAMOCTOSATEIIBHO CTAaBUTh
BOIIPOCHI; aHATTU3UPOBATH (DAKTHI, BRIABIATH M (DOPMYITUPOBATH MPOOIJIEMY, OTIPEISIATh 1IEIb U 33a/1a4i, COOTBETCTBYIOIINE
pelIeHnIo mpoOJIeMbl; MpeaiaraTh OMUCATENIbHYIO UM O0BSICHUTEIIBHYIO TUIIOTE3Y U OCYILIECTBIISITh €€ MIPOBEPKY; YMECHHUS
MPOBOJIUTh HU3MEPEHUS HEOOXOAMMBIX MapaMeTpOB, BBIUMUCIEHUS, MOJEIUPOBAHHE, HAOMIOACHUS M SKCIEPUMEHTHI
(peanpHbIE M MBICIEHHBIC), CAMOCTOSTEIILHO MPOTrHO3UPOBATH PE3YIbTaThl, (HOpMyIHpoBaThH 0000IIEHHUSI U BBIBOJIBI 110
pe3yapTaTaM MPOBEACHHOTO OIbITA, UCCIIEIOBAHMS, COCTABIATh OTUET O MPOAEIaHHON padoTe;

Pabora ¢ undpopmaunmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX WH(MOpPMAIUU (HAYYHO-TIOMYJISIpHAS IUTEpaTypa XUMHUUECKOTO
coJiep>KaHMsl, CIIpaBOYHBIE MMocoOusi, pecypchl MHTepHeTa); aHAIM3UPOBaTh UHPOPMALIUIO U KPUTHYECKU OIICHUBAThH €€
JIOCTOBEPHOCTH U HEIIPOTHUBOPEYUBOCTh, OTOMPATh U UHTEPIPETUPOBATH MHPOPMALIUIO, 3HAYUMYIO JUIsI PEIICHUS y4eOHOM
3a/1aud; YMEHUSI TPUMEHSTh pa3IMYHble METOABl M (POPMyIUpOBaTH 3aMpoChl MPHU TMOUCKE W O0TOOpe HHGpOpMAIUH,
HEOOXOJMMON Ji BBIMOJHEHUSI Y4YEOHBIX 3a/layu; HMCIOJIb30BaTh HMH(POPMAIIMOHHO KOMMYHHMKATUBHBIE TEXHOJIOTUU U
pa3IUYHbIC TIOMCKOBBIE CHUCTEMBI; CaMOCTOSTEIBLHO BBIOMPATh ONTUMAJIBHYIO (QOpMy MpeacTaBieHUsT HHGOPMAIUH
(cxemsl, rpaduKku, AUArpaMMBbl, TaOJIUIIbI, PUCYHKH U Apyrue (POpMbl); YMEHHUS UCIOJIb30BATh HAYYHBIN S3bIK B KaUeCTBE
cpeacTBa pabOThl C XUMUYECKON MH(OpMaLMell; TMPUMEHATh MEXIPEeAMETHbIE (PU3NUEeCKne U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIbI, (opMyIbl, abOpeBHATypbl, HOMEHKJIATypy, HCIOJIb30BaTh M MPEeOoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHUE
CpeliCTBa HATJISAHOCTH.

KoMMyHHUKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIINHN):

MPEICTABIATh TOJYyUYCHHBIE PE3yJbTaThl TO3HABATEIHHON JESITEIbBHOCTH B YCTHBIX W THUCHMEHHBIX TEKCTaX;
nyOJUYHO BBICTYNATh C TMPE3CHTAIMCH PE3ybTaTOB BBHIMOJHEHUS XUMHUYECKOTO JKCIEPHMEHTa (HMCCIeI0BATEIIbCKOM
Ja00paTOPHON MJIU MTPAKTHYECKON paboThl, ydeOHOTO IPOEKTA); B XOJIe Juajaora u (Ujin) JUCKYCCUU 3a/1aBaTh BOMPOCHI 110
oOCyX/aeMoll TeMe U BBICKa3blBaTh WACH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
IIPEUIOKEHHON 3a7a4H.

2) yMeHHs yueOHOro COTpyAHMYECTBA (IPYIIOBasi KOMMYHHUKAIIHS ):



y4acTBOBATh B TPYIIOBBIX (opMax pabOThL: MIAHHUPOBATH OPraHU3AIMIO COBMECTHOW pabOThI, ONMPEAEATh CBOIO
POJIb, pacHpeesaTh 3a/1a4i MEXAY YWICHAMH TPYMIIbL; BBIIOIHATH CBOIO YaCTh Pa0d0ThI, KOOPAUHUPOBATH CBOU JIEUCTBHS C
JNEUCTBUSAMH JPYTUX WICHOB KOMAaH/bI, ONPEIEIATh KPUTEPUU MO OLEHKE KayecTBa BBINOJIHEHHOW padOThI; pemarh
BO3ZHMKAIOIME MPOOJIeMbl HA OCHOBE y4eTa OOIIMX MHTEPECOB M COIVIACOBAHUS IMO3UIIMMA, Y4aCTBOBATH B OOCYKJICHHH,
oOMeHe MHEHUSIMH, «MO3TOBOM IITypMe» U APYTruX (opmax B3auMOJEHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

OBnazeHne yHUBEPCAIbHBIMH YUYE€OHBIMU PETYJISTUBHBIMU JEUCTBUSIMU BKIIIOYAET PA3BUTHE CaMOOPIaHHM3alUH,
CaMOKOHTPOJIS, CAMOKOPPEKLINH, B TOM YHCJIE:

YMEHMsI pellaTh y4eOHbIE U HCCIEI0BATENIbCKUE 3aJauyM: CaMOCTOSITEIbHO BBIOMpPATh CIOCOO pelieHust yuyeOHOU
3aJaul (CpaBHUBATh HECKOJBKO BapHAaHTOB pEILEHUS, BbIOMpaTh Hanbosiee MOAXOISAIIMA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB), INIAHUPOBATH CBOIO padOTy MPH PEIICHUH YYEeOHOW UM UCCIIEI0BATENbCKON 3a/1a4l; HA OCHOBE
MOJIYYEHHBIX PE3yJbTaToOB (HOPMYIUPOBATh 0OOOLIEHUSI U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCOB;
aHAJIM3UPOBaTh PE3YIbTaThl: COOTHOCUTH CBOM JIEUCTBHS C IJIAHUPYEMBIMU pe3yJbTaTaMU, OCYLIECTBIISITH CAMOKOHTPOJIb
NEeATEIbHOCTH; KOPPEKTUPOBATH CBOIO JAEATEIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI MPOrpamMMbl 1O XMMHUU OCHOBHOIO OOIIEro oOpa3oBaHUs HA YINIyOJIEGHHOM
YPOBHE HMMEIOT 00Ilee COJAEPKATENbHOE AP0 C MPEIMETHBIMHU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COIJIACOBAHBI MEXIY
co0O0H, YTO MO3BOJIAET PEAIM30BBIBATH YINIYOJICHHOE M3YYEHHE KaK B paMKaxX OT/AEJbHBIX KJIACCOB, TaK U B paMKax
peanu3anuyu WHAUBUIAYATbHBIX 00pa30BaTEeNbHBIX TPACKTOPHI, B TOM YHCIE HCIOJB3yS CETEBOC B3aMMOJICHCTBHE
opranuzanuu. [1o 3aBepiieHnu peaau3anuu IporpaMMbl yIiyOJIeHHOTO YPOBHS 00y4daromuecss CMOTYT JIeTallbHEe OCBOUTD
MaTepua, OBJIaJeTh PACIIMPEHHBIM KPYTrOM MOHATHI U METOJI0B, pelaTh 3a1a4i 00jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIE PEe3yNbTAThl BKIIIOYAIOT: OCBOCHHUE O0YYarOUMMUCS HAYYHbIX 3HAHUH, YMEHHUU U CIIOCOOOB JACHCTBUM;
OCHOBBl HAyYHOI'O MBIIUICHHS; BHUAbl JEATEIBHOCTH IO TMOJIYYEHUIO HOBOIO 3HAHWsA, €ro HHTEpIpETaLH,



npeoOpa3oBaHUIO W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX M pEAlTbHBIX JKU3HEHHBIX YCIOBHUSIX; O00ECIEeYHBaAIOT
BO3MOXKHOCTh YCIIEIITHOTO OOyUYEHHS Ha CIEAYIOLIEM YPOBHE 00pa30BaHUsI.
K xoniy oOyuenus ¢ 7 knacce y oOydatomerocst 0yayT copMUpOBaHbI CIEAYIONIUE MTPEIMETHBIE PE3yIbTaThl H3yUeHUS
XMUMHHU Ha YTIIyOJIEHHBIM YPOBHE:

PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX ITOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN DJIEMEHT, METAJlJl, HEMETAI,
QIUTOTPONUSA, TNPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJAHAs), BaJE€HTHOCTD,
OTHOCHUTENIbHAS aTOMHAs W MOJEKYJISpHAas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas IOJId
XMMHUYECKOTO JIEMEHTA B COEAMHEHUHU, MOJIIPHBIA 00bEM, OTHOCUTEIIbHAS IIJIOTHOCTh I'a30B, OKCUJ, KUCJIOTa, OCHOBaHHE,
COJib, aM(OTEpPHBIM OKCHJ, aM(OTEpHBIA THAPOKCHI, XUMHUYECKass peakuus, KiIacCUpUKalus peaklUuid: peakiuuu
COCIMHEHMSI, PEaKLUU pa3JOKEHUs, PEaKlUM 3aMElICHUs, peakuuu OOMEHa, 9K30- M DHJOTEPMHUYECKHE PEaKIHH;
TEIJIOBOM 3(PPEKT peakiuu; SIpo aToMa, IJIEKTPOHHBIM CJIOM aToMa, aTOMHAas OpOUTalb, paguyc aTOMa, XMMHUYECKas
CBA3b, MOJSIPHAs W HENOJSIPHAs KOBAJIECHTHAs CBSA3b, MOHHAS CBS3b, MOH, KATHOH, AHWOH, PacTBOp, MAaccoBas IOJs
BellecTBa  (OPOLEHTHAs KOHLEHTpalus) B  pacTBOpe, MOJsSpHas KOHIEHTpalusi BeEIIeCTBa B  PacTBOPE;
AIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCICHMs, OKHCIUTEIM W BOCCTAHOBMUTEIM, OKHUCJIEHHE W BOCCTAHOBIICHME,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE PEAKLIMU, METO/I AJIEKTPOHHOTO OanaHca;

WJUTKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MIPUMEHSTh 3TH NIOHATHS IIPU ONIMCAHUM BEILIECTB
Y X TIPEBPALICHU;

UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJISl COCTaBIEHUS (JOPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIni;

OIpENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEIUHEHHSX, CTENEHb OKHUCIICHHS JJIEMEHTOB B
OMHApHBIX COEJUHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMNPENEICHHOMY KJacCy COEQUHEHUM 1o ¢opmynam, BUIbI
XUMHUYECKOH CBSA3H (KOBAJIEHTHOM U MOHHOM) B HEOPTraHUYECKUX COCTUHEHUSX;

PACKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMSI MAacCChl BEILECTB, IIOCTOSIHCTBA cocTasa, llepmoanueckoro 3axkona /. W.
MeHnieneeBa, aTOMHO-MOJIEKYJISIPHOW TEOpHUH, 3aKOHA ABOTAJIpO U €ro CJIEACTBUM, MPEICTABICHUN O HAYYHBIX METOAaX
IIO3HAHUSA, B TOM YHCJIE DKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METONAX UCCIIETOBAHMS BEIIECTB U U3YUYECHUS] XUMUYECKUX
peaKLuii;

JEMOHCTPUPOBATh IIOHUMAaHUE MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IIOJIOKCHUSA B
[lepnoauyeckon cucreme:



OIKCHIBATh U XapaKTepu30BaTh TabInuHyo Gopmy [leproanyeckoit CUCTEMBl XUMHUYECKUX 3JEMEHTOB: pa3InvaTh
NOHATUSA «TJaBHas moarpymma (A-rpymma)» u «mobounas nmoarpynna (b-rpymma)y, «Mambie mepuoAb» U «OoNbIIue
NEPUOBIY;

COOTHOCUTH 0003HAUY€HHUsA, KOTOpble UMetoTcs B Tabnuue «llepuoanueckas cucrema XxumMuyeckux 3nemeHToB /[I. U.
MenneneeBay, ¢ UUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, oOuiee
YHCJIO 2JIEKTPOHOB U PACIPEIECIICHHAE UX IO 2JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b IOJIOKEHHs diieMeHTa B llepmoanueckoil cuctemMe ¢ pacHpefesIeHHeM JJIEKTPOHOB 110
HHEPreTUUECKUM YPOBHSM, IOJYPOBHIM U OpOUTAIISIM aTOMOB IIEPBBIX YETHIPEX MEPHO/IOB;

KJIACCU(PUIIMPOBATH XMMHUECKUE DJIEMEHTbI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKUE Peakuu (110 YUCILY U COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, M0 TEINIOBOMY 3P (DEKTY);

XapaKTepHU30BaTh (OMHUCHIBATh) (PU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX M CJIOKHBIX BEIIECTB: KHCIOPOJA,
BOJOPO/1a, BOABI, OOIIME XUMUYECKNE CBOMCTBA OKCUIOB, KUCIIOT, OCHOBAHUI U COJIEH, TECHETHUECKYIO CBSI3b MEXY HUMH,
NOATBEPKAAs NPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

OIMCHIBATH POJIb KACIOPOAA, BOJOPOAA U BOABI B IPUPOJHBIX IMpOIECCaX, B )KUBBIX OpPraHU3Max, X NIPUMEHEHUE B
Pa3IUYHBIX OTPACISIX MPOMBILIIEHHOCTH, BO3MOXHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSACHATh U MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa M CTPOEHMS, BO3MOKHOCTH
MPOTEKaHUSI XMMUYECKHUX MPEBPAIICHUI B pa3IMUHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa B COEJAMHEHUHU, MACCOBYIO JIOJI0 XMMHUYECKOr0 3JIEMEHTa Mo (opMylie COCTUHEHHS, HaXOIUTh
IpocTeiyto (opMyIly BELIECTBA 10 MACCOBBIM WJIM MOJIBHBIM JI0JISIM 3JIEMEHTOB, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJISIPHYIO KOHIIEHTPAIMIO BEIIECTBAa B pACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMHUECKOW PEaKIINH;

NPUMEHATh OCHOBHBIE OIEpallMd MBICIUTENbHON JAESITeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEMAaTH3alNI0, KIACCU(PUKALIMIO, BBISIBICHUE MPUYUHHO-CIECICTBEHHBIX CBSI3€H — JUIS M3YUYEHHs CBOICTB BEILECTB U
XUMHUYECKUX pEeakUui, €CTeCTBEHHO-HayuHble METOJbl TMO3HAHUS — HAOJIOACHHE, H3MEPEHHUEe, MOJEIIMPOBAHNUE,
HKCIIEPUMEHT (pEasIbHbIN U MBICJIEHHBIN ) — AJI1 OCBOEHUSI y4€OHOTO COJIEP KAHMUS;

PacKpbIBaTh CYIIHOCTh MPOLIECCOB OKUCIIEHUSI U BOCCTAHOBJIEHMSI, COCTABIATh YPABHEHUS MPOCTHIX OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (METOAOM 3JIEKTPOHHOTO OaaHca);



YCTaHABJIMBAThH CBS3M MEXKIY PEAThbHO HAOIIOAACMBIMU XUMUYECKUMHU SIBJICHUSMHU M TIPOIIECCAMU, MTPOUCXOIAITUMU
B MakpO- U MHUKPOMHUPE, OOBSICHATh MPUYNHBI MHOTO0OpPA3usl BEIIECTB, COOTHOCUTh XMMHUUYECKHE 3HAHUS CO 3HAHHUSIMHU
JIPYTUX YICOHBIX MPEIMETOB,;

coOmoaTh TmpaBuia Oe3omacHOW pabOThl B JIaOpaTOpUM TMPU HUCIOJIB30BAaHUM XMMHUYECKOW TMOCYIbl H
o0OpyZOBaHUs, a TaKXe NpaBWia OOpallleHHWs C BEIIeCTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH BBINOTHEHUS
7a00paTOPHBIX OMBITOB M TMPAKTUYECKHX PabOT MO MOJYyYEHUIO W COOMpPAHHWIO Ta3000pa3HbIX BEMIECTB (BOIOpOAA H
KHUCTIOpPOJia), TPHUTOTOBICHUIO PAaCTBOPOB C OMNPEIEICHHON MAacCOBOM [OJiel pPacTBOPEHHOTO BEIIECTBA, PEIICHUIO
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHUI;

JIEMOHCTPUPOBATH BJIaJICHME OCHOBAMHU XMMUYECKOW TPAMOTHOCTH, BKIIIOUAIOIICH yMeHUsT 6€301acHOro oOpalieHus
C BeIlleCTBaMH, WCIIOJIb3YEeMbIMH B TOBCEIHEBHOM >KM3HHM, a TAKXKE 3HAHUE TMPaBUJ MOBEACHUS B IEISIX COEpEKEHUs
3I0POBbSI U OKPYKAIOIIEH CPEBI.



TEMATHYECKOE IINTAHUPOBAHUE

KoanyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/mm Konrpoabusie  IIpakTuyeckue
NMporpaMmal Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
XUMHUS B LICHTPE €CTECTBO3HAHUS 20 1
MareMaTHKa B XUMUH 18
3 SIBeHus, MPOUCXOISIITUE C 99 4
BEIECTBAMU
4 Pacckasbl 1o xumun 8
OBIIEE KOJIMYECTBO YACOB I10 68 3 5
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KoaunuecTBO 4acoB

JJIeKTPOHHbIE

Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaeneie — IpaxTiiecikue H3y4eHus: o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 XuMus Kak 4acTh ecrecTBo3HaHus. IIpenmer 1
' XUMHH.
2. MeTopl H3y4eHHsI €CTECTBO3HAHUS. 1
[IpakTnueckass pabora Nel «3HakoMcTBO C
3 nabopaTopHbIM  oOopymoBanueM. IIpaBuia 1 1
' TEXHUKH Oe30macHOCTH TMpH paboTe B
XUMHUYECKOM KaOUHETe».
4. MopennpoBanne XuMHU4YECKasi CUMBOJIMKA 1
ITpakTuyeckas pabora Ne 2 «Habmronenue 3a
c ropsllerd CBeYeH. YCTPOMCTBO  CIIUPTOBKHU. i 1
' IIpaBuna paGoThl ¢  HarpeBaTelbHBIMU
npubopamu
6. Xumnueckue GopMyiisl 1 0003HAYECHUS. 1
; Xumuss U Qu3uka. ArperatHble COCTOSHUS 1
’ BEIIECTBA.
8. Xumus u reorpadus, 1
9. XUMUS 1 OMOJIOTHSI
10.  KauecTBEeHHBIE PEAKIIUU B XUMUH.
1 OTHOcUTENbHBIE AaTOMHAs W MOJIEKYJISIpHAs 1
" Macchl.
1 Pewmenne 3alaHuI Ha BBIYUCIICHUE 1

MOJIEKYJISIPHOI Macchl BEIIeCTBa




MaccoBass m0JII XHMMHYECKOro »JJIEMEHTa B

13. 1
CJIO;KHOM BEIIIECTBE.

14.  YmcThle BElIeCTBA U CMECH. 1

15. MaccoBas goJist BeliecTBa B pacTBope 1

16. = MaccoBas 1015 mpumecei 1

17. Pemrenue 3agaq Ha MAacCOBYHO JIOJIIO 1

18. OObéMHas DO KOMIIOHEHTA Ia30BOi CMECH 1

19. Pemenue pacuetHsIx 3a1a4 1

20, Pemenue pacueTHbIX 3a/1a4 110 TEME MaccoBast 1
u oOBbEeMHAS JOJI.

1. [IpoBepounas pabota 1Mo Teme: "MacCOBbIC U 1
00BEMHEIC JOJIH

97, Pemienne 3amau u ympaxHeHM 1O Teme 1
«MareMarnueckue pacu€Tsl B XUMUU

»3 [Ipaktuueckass  pabora  "I[IpuroromieHue 1

" pacTBOPOB € 3aJaHHOM MaccOBOM moyei"

24. Pacyer mo xumMuyeckum Gpopmynam.

25. 3anuch XUMHYECKUX YpaBHEHUH.

26.  Pacuer mo ¢popmMynamM KOIHUECTBA BEIIECTBA.

57, Pacyer mo dopmymnam xomudecTBa BeIIeCTBa. 1
KonTponbHas pabora.

28. = PaspgeneHue cMecew. 1

29.  OuibTpOBaHHE. 1

30.  AncopOmus. JAuCTHILIAIINS. 1

31. [IpoxoxneHne XuMUYECKUX PEAKIIUM. 1

3. Pemrenue 3aJaHuN o XUMHUYECKUM 1

peaKIsIM.




O6obmienne MaTtepuana 1o  Qopmylam,

33 pacueraMm ¥ ypaBHEHUSIM.

34, Heopranunueckue BCIIICCTBA. [Ipoctoie
BEIIIECTBA.

35 Heoprannueckue BemectBa. OKCHIBI UX

" cBoiicTBa.

36, Heopranunueckne BemectBa. OKCUABI UX
CBOICTBA.

37, Heopranuueckue BemectBa. OCHOBaHUS HX
CBOICTBA.

38 Heoprannueckue BemiectBa. OCHOBaHMS HX

" cBoiicTBa.

39, Heopranuueckne BemectBa. Kucmorer wux
CBOICTBA.

0. Heopranuueckne BemectBa. Kucmorer wux
CBOIICTBA.

a1 Heoprannueckne  BemectBa. Comm  ux
CBOICTBA.

4. Heopranuueckne  BemectBa. Comm  ux
CBOICTBA.

43.  O06o0O01IeHHe IO KJIacCaM COECIMHCHHUM.

m Pemienue 3aJaHui Ha MPOXOXKICHUE
XUMHUYECKUX PEaKIUi

45, Pemenne 3aJaHul Ha MPOXOXKJICHUE
XUMHUYECKUX PEAKITUi

46. MareMaTnyeckue pacyeTsl B XUMUH.

47, MaremaTruueckue pacyeTbl B XMMHUH. 3aJayu

Ha KOJIMYECTBO BCUICCTBA




48. Pemenue 3aganuii Ha KOJIMYECTBO BEILECTBA.

49.  PemreHue 3a1aHMil HA KOJIMYECTBO BELIECTBA.

50 KontponbHas 1o TemMe HEOpraHMYecKue 1
" COeIUHCHHS.

51.  IIpu3HaKu XMMHYECKUX pEaKLUN 1

52. Tunbl XUMUYECKUX pEaKIUMA 1

53.  Tunbl XUMHYECKUX PEaKLHN

54 [IpakTuueckas paboTta BripamuBanue 1

KPUCTAJIJIOB COJIN

55. M3yuyeHue KOppO3uH xeesa 1

56. XUMUS B IeATEILHOCTH YEIOBEKA. 1

57. XuMus B A€ATEIbHOCTH YEJIOBEKA. 1

58. MeToabl OTIEJIEHUS BEIIECTBA 1

59 [IpakTuueckas padora. OuncTka MOBapeHHON 1
"~ conm.

€0 [Tepuoanueckas cucrema XUMHUYECKHUX 1
" DJIEMEHTOB

61 [lepuoanueckas cucrema XUMUYECKUX 1

aneMeHTOB. CTpOoeHHE aToma.

62.  Psan HanpspKeHUH METAIUIOB. 1

63.  XuMwHueckas CBS3b. 1

64.  Honnas cBs3b. Tabnuma pacTBOPUMOCTH 1

65. O0600mienue 110 TeMaM. Pentenne 3aganuii. 1

66. = HrtoroBas KOHTpoJIbHAs paboTa 1

67.  AHanu3 KOHTPOJBHOU pabOTHI. 1

68. = HrtoroBoe 3aHsTHE. 1




OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

Koz IIpoBepsiembie IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPAEMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMUYECKUE TOHITUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IIOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(ogHOpOIHAs M HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEJIbHASI ATOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
11 MaccoBasi JIOJII XUMHUECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
XMMUYECKas peakuus, KiIacCU(pUKALUs peakluil: peakuu COEeJUHEHUs,
pEeaKkUMU Ppa3JIOKEHUs, PEaKUMH 3aMELIeHMs, peakluu OOMeHa, 3K30- U
HHIOTEPMHUUYECKHE peakluu, TeroBod 3ddekr peakuuu, pacTBop,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHIEHTpalKs) B pacTBOpe
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX IOHATUH U
' IIPUMEHATH 3TH IOHATHUSA IIPU ONMCAHNUU BEIIECTB U UX NPEBPALLEHUN
13 MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUs (POPMYJT BELIECTB
' Y YPaBHEHUN XUMHUYECKUX PEAKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo
1.5 OTpPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJaccu(UIUpoOBaTh XUMHUYECKHE peakiuu (0 4YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIUH BEILIECTB, 10 TEIIOBOMY 3PQEKTY)
1.7 BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUMCIISATH MAacCCOBYIO JIOJNIO XHMHUYECKOTO JJIeMeHTa 10 (opmyre
' COEIMHEHNS,
1.9 BBIUHCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IPUMEHSTh €CTECTBEHHOHAy4YHblE€ METOJbl TO3HaHMUS — HaONI0/ICHNUE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHennme NpeIcTaBUTENIN HEOPTraHNYECKUX BEIIECTBY
51 pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IIOHATUH: OKCHJ, KHCIOTa,
' OCHOBAHHME, COJIb
99 ONpeeNsaTh TNPUHAAISKHOCTh BEUIECTB K ONpelelEHHOMY Kiaccy
' COeIMHEHHH 10 opMyITam
2.3 KJIaccu(UIIUPOBaTh HEOPraHMUECKUE BELIECTBA
XapaKTepU30BaTh (OMHUCHIBATH) OOIHME XMMHYECKHE CBONCTBAa BEIECTB
2.4 pa3IMYHBIX KJIAcCOB, MOATBEP)KIasl ONUCAHUE MPUMEPAMU MOJEKYJISIPHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ




2.5

MMPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCHUMOCTH OT HX KAa4CCTBCHHOI'O
COoCTaBa, BO3MOXHOCTHU IIPOTCKAaHUA XHUMHYECCKUX HpCBpaI_HCHI/Iﬁ B
Pa3INIHBIX YCIIOBHUAX

2.6

2.7

CJIeZIOBaTh MPaBUJIAM I0JIb30BAaHUS XUMUYECKOH MOCY0H U 1a00paTOpHBIM
o0opynoBaHUEM, a TakXke IpaBWiIaM OOpalleHHus C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKIHMSAMHU 1O  BBINOJHEHUIO J1a0OPaTOPHBIX
XMMHYECKHUX OIBITOB I10 TOJIYYSHHIO U COOMPAHMUIO Ta3000pa3HbIX BEIIECTB
(BomopoZa M KHCIOPOAA), TMPHUTOTOBICHUIO PACTBOPOB C ONpPeNeTEHHOM
MaccoBOH 107l pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U IPOBOAUTH
XMMHYECKHE HKCIIEPUMEHTHIIIO PACIO3HABAHHIO PACTBOPOB IIENOYeH U
KHCJIOT C TIOMOUIbIO0 MHINKATOPOB (JIaKMYC, (peHosranent, METUIOPAHK U
Apyrue)

IPOBOAUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOI peakuu

ITo Teme: «llepnoanyecknii 3akoH u [leproaudeckas cucremMa XMMHYECKHUX
anementoB JI. M. MenneneeBa. CTpoeHne aTOMOB. XHUMHUYECKas CBSI3b.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pPacKphIBaTh CMBICII OCHOBHBIX XMMMYECKMX IOHATHH: sIpo aroma,
AIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTalb, pPauyc aToMa, XUMUYECKas
CBSI3b, HOJIIpHAst u HENoJIsIpHas KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, MOHHAsI CBSA3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHCJIEHHUS

3.2

3.3

3.4

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

ONHUCBHIBATh M XapakTepu3oBaTh TabinuHyro ¢opmy Ilepuoanueckoii
CHUCTEMBl XMMHUYECKMX D3JEMEHTOB: pa3iuyaTb IMOHATUS  «TJIaBHas
noarpynna (Arpynmna)» u «mobdounas noxarpymnmna (brpymmna)», «Maisie» u
«OOJIBIIINE» TEPUOJIBI

packpbiBaTh  cMbich  Ilepuogmueckoro 3akona JI.M. MeHneneesa:

ACMOHCTPUPOBATL TMOHHUMAHUC HepHOHquCKOﬁ 3aBHUCUMOCTH CBOMCTB
XHUMHUUYCCKUX JJICMCHTOB OT HUX ITOJIOXKCHUA B Hepnonnqecxoﬁ CHUCTEMC

3.5

COOTHOCUTH 00O3HAYEeHHS, KOTOpble uMetoTcsi B Tabnuie «llepuogndeckas
cucrema xumuyeckux odnemeHToB .M. MengeneeBa» ¢ 4YHCIOBBIMHU
XapaKTECPUCTUKAMH CTPOCHUA ATOMOB XHUMHUYCCKUX JSJICMCHTOB (COCTaB u
3apsia  siIpa, O0OIee YWCIO DIEKTPOHOBU  paclpelielieHHe WX 10
AIIEKTPOHHBIM CIIOSIM)

3.6

3.7

OnpeACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6I/IHapHI)IX COCIMHCHUAX

OnpeaAcCiIsITb  BUJ XMMHYECKOM  CBS3U (KOB&J’ICHTH alt u I/IOHHa}I)B
HCOPTaHNUYCCKUX COCAUHCHUAX




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon
1

1.1

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
HepBOHa‘-IaJIBHBIe XUMHWYCCKUEC ITOHATUA

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BemiecTBa. OU3NYECKHE CBOMCTBA BEIIECTB. ATPeraTHOE COCTOSIHHE BEIIECTB

1.2

1.3

14

ITonsaTtue o METOA4aX IIO3HaHUI B XHMMHHU. Yucreie BEICCTBAa U CMCCH. CHOCO6BI
paszaeneHus cMecen

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocTblie u cioXKHbIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumudaeckas (bOpMy.]'Ia. BanenTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenpHasgs aroMHas Macca. OTHOCHUTEILHas
MOJICKYJISIpHAasE Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

1.5

KommuectBo BemectBa. Monb. MossipHast Macca. B3anMoCBs3b KOTMYECTBA, MACCHI U
quclia CTPYKTYPHBIX ©IWHUI] BemecTBa. Pacuérel 1o ¢GopMynaM XUMHYECKUX
COCTUHEHUN

1.6

1.7

dusnueckre U XUMHYECKUE SIBJIEHUS. XUMUYECKas peakuusa nu eé IMPU3HAKH. 3akou
COXpaHEHHS MacChl BEIIECTB. XUMUYECKUe ypaBHeHUs. Kiaccudukanus XuMUIecKnuX
peakuuii (CoequHeHus, pa3IoKeHUs, 3aMeIICHUs, 0OMeHa)

XUMHUECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IOCYIOH, C IpaBHJIaMH
paboTel B aboparopuu U mpuéMaMu oOpaIieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM,
M3ydeHHe U OmHcaHhe (U3NYECKUX CBOIMCTB OOpPa3llOB HEOPraHWYECKHUX BEIIECTB,
HaOmoleHne Qu3nveckux (IJIaBJIeHHE BOCKA, TasHUE JIbJa, pacTHpaHHE caxapa B
CTyNKe, KWINEHHE W KOHJCHCAlUsl BOJAbI) M XUMHUYECKHUX (TOPEHHE CBEYH,
MPOKAJTMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJia C KHUCJIOTOHN) SIBICHHM,
HaOIIOZIeHHe M ONMCaHWe MPHU3HAKOB MPOTEKaHHWS XMMHUYECKMX  peaKIHii
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuna memu(ll) mpu HarpeBaHHM, B3aMMOJEHCTBHE XKele3a C
pactBopom conu Meau(ll), n3ydyenue crnocoOoB pazneneHus cmeceid (C MOMOILBIO
Mariura,  (QuiIbTPOBAaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBEJICHUE OYHMCTKH IOBApEHHOM COJM, HAOJIO/IEHHE M ONHUCAHHE pe3yJbTaTOB
MIPOBEJICHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MojieNIel MOJIeKyJ (ILIapOCTEP>KHEBBIX )

2.1

2.2

Baxwueiimue MNpEACTAaBUTCIIN HCOPraHNYCCKUX BCIICCTB

Bo3ayx — cmech razos. Cocras Bo3ayxa. Kucinopon — 31€MEHT U IPOCTOE BELIECTBO.
Haxoxxaenue kucinopoja B npupoje, husnyeckre 1 XMMUYECKHe CBOMCTBA (peakIiuu
ropenus). Okcunsl. Ilpumenenue kucinopona. CrnocoObl MONydyeHHsS KHCIIOpoJa B
nabopaTopuu M NpoMblnuleHHOCTH. KpyroBopor kucimopona B mpupoje. O30H —
AJUIOTPOMHASA MOIUPHUKAIMS KUCIOPOAA

TennoBoil 3¢ ekt XUuMHUECKOW peakuuu, TEPMOXMMHUYECKHE YPAaBHEHUS, 9K30- U
SHAOTEPMHUUECKHE peakuuu. TomnMBO: Yroab M MeETaH. 3arps3HEHUE BO31yXa,




yCUJIEHUE TTapHUKOBOTO 3(ekTa, pa3pyiieHue 030HOBOTO CI0s

2.3

2.4

Bomopon — sneMeHT W mpoctoe BemniecTBO. HaxoxnaeHue Boaopoda B IPHUPOJE,
(du3nUecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CITOCOOBI MoNTydeHus. KucnoTsl u
coJIn

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XMMUUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopel. HacelenHbie u
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTH BewecTB B Boje. MaccoBas n1oust
BEIIECTBA B PacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHusA. Posib pacTBOpOB B
IPUPOAE M B JKU3HM 4elIoBeKa. KpyroBopor BoOAbI B MNpUPOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Knaccudukaius OKCUAOB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHBIC, amM(OTEepHBbIC) W HECOJIeoOpasyrouue.
Howmenknarypa okcuioB. @usndeckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHue
OKCH/IOB

2.7

OcHoBanus. Kitaccupukanus OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHHSL.
Homenkmarypa ocHoBaHuil. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

2.8

2.9

Kucnotel. Knaccudukanuss xucinor. Homenkmarypa kucnor. Dusnyeckue Hu
XUMHUYECKHE CBoMcTBa KHUCIOT. Pgan axktuBHoctu wMetauioB H.H. bBekerosa.
[Tonyyenue kucior

Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJICH.
[Tonyuyenue coneit

2.10

I'enetmueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI{I/IHCHI/If/'I
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XUMUYECKUI SKCIIEPUMEHT: Ka4eCTBEHHOE OMpEENICHNEe COJAEPKAHUSI KUCIOPOJa B
BO3/IyXe, MOJYYCHHE, COOMPAaHHEe, PACIIO3HABAHUE M HM3YYCHHE CBOWCTB KHCIIOPOJA,
HaOJTI0/ICHNE B3aWMOJICHCTBHUS BEIICCTB ¢ KHCIOPOJIOM H YCIOBUS BOZHUKHOBEHUS U
MIPEeKpaIeHus: TopeHus (TIoXxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB M OITUCAHHE
WX CBOWCTB, TMOJyYCHHE, COOMpAHKE, PACIIO3HABAHNE M M3yUYCHHE CBOHCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  memu(ll)  (Bo3moxkHO
UCIOJIb30BaHKE BUA€OMATEpUasIoB), HAOMIOAEHHE 00Pa3IOB BEIIECTB KOJTMUYECTBOM |
MOIlb, HCCIEJOBaHHE OCOOEHHOCTEW pACTBOPEHHs] BEIIECTB C  Pa3IHYHOM
PacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpeneIEHHOW MaccoBOW moiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATpHEM U
KaJbIIieM) (BO3MOXHO HCITOJIb30BAHHE BHJICOMATEPHAIIOB), OMPEICIICHHE PaCTBOPOB
KHCIIOT W MIeJIoYeld ¢ TIOMONIBI0 HWHAWKATOPOB, HCCJICIOBAaHUE OOpPa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PAacTBOpax KHUCIIOT M MIENIOYeH, M3ydeHUE B3aUMOJCHCTBHS OKCHIA
meau(ll) ¢ pactBopoM cepHOW KHCIOTHI, KHCIOT C MeETalllaMH, pPeaKIHi
HEUTpanmu3aluu, MOJNyYeHHE HEepPacTBOPHUMBIX OCHOBAaHUMN, BBITECHEHHE OJHOTO
MeTayjia JIPyruM U3 PacTBOpa COJH, PEIICHUE SKCIEPUMEHTANBHBIX 3a7ad M0 TeMe
«BakHel11e K1acchl HEOPraHUYECKUX COSIUHEHUI

[Tepnonnueckuit 3akoH u [lepnoanueckas cuctema XMMU4IECKUX 31eMeHToB [[.1.




MenneneeBa. CtpoeHne aToMOB. XUMHUUYECKasi CBsA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH

3.1

[lepBble MOMBITKH KIACCUPUKAMHM XUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax
CXOAHBIX JJIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENIbHbIE META/Ibl, TaJIOIEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMmdoTepHbIE OKCHIBI U
TUAPOKCHIBI

3.2

3.3

3.4

3.5

[lepuonuueckuii 3akoH. Ilepuommyeckas cucrema Xumuyeckux siaeMmeHtoB J[.H.
MenneneeBa. KopotkomepuogHas u ymmHHONEepuoaHas (opmbel [leproanyeckoit
cucrteMbl xumuyeckux onemeHtoB J[M. Menneneesa. Ilepuoasl U rpymnimsl.
Du3nUecKuil CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IAa U TPYIIIHI 3JIEMEHTA

Crpoenne atomoB. CoctaB aroMHbIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI0UeK aTOMOB IMepBbIX 20 XUMHUYECKUX 3ieMeHToB [lepuonnyeckoii
cucrtembl JI.MI. MengaeneeBa. XapakTepucTUKa XMMHYECKOTO JJIEMEHTA II0 €ro
nonnoxenuto B Ilepunonnyeckon cucreme .M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHUsI  paJuyca aTOMOB  XHMHYECKUX  BJIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIIAM M NEpHoJaM. 3HAYEHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoid CUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. .M. MenaeneeB — yu€HbIN U rpaXKJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHas  (monmsipHas M HEMOJIApHAs)  CBA3b.
DNEKTPOOTPUIATEILHOCTh XUMUYECKHX AJIeMeHTOB. loHHAas CBS3b

3.6

Crenenp okuciieHus. OKHUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuunu. HpOIICCCLI
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUI IKCIIEPUMEHT: H3ydyeHHe 00pa3loB BEUIECTB METAJJIOB U HEMETAIJIOB,
B3aMMO/ICIICTBUE THAPOKCUIA IMHKA C PACTBOPaMH KHUCIIOT U IIEI0YEH, IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUMA
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )
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