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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOT'O 00ILIETO 0Opa30oBaHuUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takxe Ha OCHOBE
dbenepanbHOI paboueli mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIETIIUHU MPENoaBaHus
yueOHOro mnpenMera «Xumusi» B o00Opa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
Oenepauni.

[Iporpamma o xumuu Aa€T MpeACTaBICHUE O LEJAX, 00IIeH cTpareruu 00y4eHus,
BOCIIUTAHUS W  Pa3BUTUA OOYyYaIOIMMUXCS CPEACTBAMHU  y4eOHOro  TMpEIMETa,
YCTaHABIMBAET  00S3aTeNbHOE  MPEAMETHOE  CoJAepXkKaHWe,  MpeAyCMaTpUBAET
pacrpeneneHue ero Ino KijaccaM M CTPYKTYpHpPOBAaHME IO pasfeiaaM M TeMmaM
OporpaMMbl 1O  XHMHUHU, ONpPEAEHseT KOJUYECTBEHHbIE M  KauyeCTBEHHBIC
XapaKkTEPUCTUKHU COJIEPKAHUSA, PEKOMEHAYEMYIO TTOCIEA0BATEILHOCTh U3YUECHUSI XUMUHU
C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU Y4eOHOTO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydYaroluxcs, ONpe/esieT BO3MOXHOCTH MpeaMeTa JUJis
peanuzanuu TpeOOBaHWM K pe3ylibTaTaM OCBOCHHMS OCHOBHOW 0Opa30oBaTEIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO oOmIero oOpa3oBaHMs, a Takxke TpeOOoBaHUU K
pesynbrataM O0yueHHs XUMHUM Ha ypOBHE LieJedl M3ydeHHs TMpeaMeTa M OCHOBHBIX
BUJIOB Y4eOHO-TI0O3HABATENHHOMN JIEATETFHOCTH 00YYaIOIEerocs Mo OCBOEHUIO yueOHOTO
COJIEpKaHMUS.

3HaHME€ XUMHUU CIYKUT OCHOBOM i (OpMUPOBAHHMS  MUPOBO33PEHUS
o0Oy4aromierocsi, ero MpeJCTaBICHU O MAaTepUATbLHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urparot GopMHpyeMbIe XUMHEH MPECTaBICHUS O B3aUMOIPEBPAILICHUIX SHEPTUH U 00
HBOJIIOIMY BEIIECTB B MPUPOJIE, O MyTIX PEIICHUS II00ATbHBIX MPOOIEM YCTOWYHUBOTO
pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, DHEPIETUUECKOW, MUIICBOM M 3KOJOTMYECKOMN
0e301acHOCTH, ITPOOIIeM 3paBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peajn3alid BO3MOXKHOCTEH ISl camopas3BUTHS U (OPMHUPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U HyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJL B (OpMUpOBAHHE MBIIIJICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs,  HaBBIKOB  HMX  CaMOCTOSITENIbHOW  Y4eOHOH  JeSTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M  HCCIEIOBATEIIbCKUX yMEHUM, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM )XKM3HU, TaK U B TPO(PECCHOHATEHON IEATeTbHOCTH;

3HAKOMHUT CO CHCNU(PUKON HAYYHOTO MBIINUJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISia HA €QUHCTBO IPUPOABI M YEJIOBEKA, SBJISAETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00yUYarOIINXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K NPHUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.



JlanHbple HampaBi€HUSI B OOYYEHUHM XUMHUHU OOECIEUMBAIOTCS CHEIU(PUKON
coJiep KaHUs y4eOHOro IpeIMeTa, KOTOPBIN SBISIETCS EAAroruuecky aanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HayKH XMMUU Ha ONPEAEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHUs OPHEHTHPOBAH Ha
OCBOCHHE OOYYaIOIUMHCS CUCTEMbl NEPBOHAYAIBHBIX TMOHATUA XHWMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTACJIBHBIX 3HAYMMbBIX MOHSATUN OpPraHUYECKON
XUMHHU.

CtpykTypa coaepkaHus MOpOorpaMmbl N0 XUMHHM C(HOPMHUpOBaHA Ha OCHOBE
CUCTEMHOro mnonaxoaa K €€ wnsydeHuto. CoaepkaHuE€ CKIAIBIBAETCS U3 CHCTEMBI
HNOHATUN O XMMHMYECKOM DJIEMEHTE M BELIECTBE M CHUCTEMBI NOHATUNA O XUMHYECKOU
peakuuu. OO0e 3TU  cHUCTeMbl CTPYKTYPHO  OpPraHM30BaHbl 1O  MPUHLMITY
IIOCJIEIOBATENIBHOTO PAa3BUTUSI 3HAHUW HAa OCHOBE TEOPETUYECKUX NPEACTaBICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOEHUU aTOMa U XMMUYECKOU CBS3H;

— IpeJICTaBICHUMN 00 AIIEKTPOTUTHUECKOM TUCCOIMAIIMH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH MOJTYYEHHBIX
U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCIEIOBATEIILHO OT OJIHOTO YPOBHS K
JIPYroMy, BBITOJHAS (YHKIUUA OOBSICHEHUS M NMPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOITYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl MO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEIACTABICHUS
0 XMMHYECKOW COCTABJSIONICH HAy4HOM KapTHUHBI MHUpa B JIOTUKE €€ CHCTEMHOMN
OPUPOJbI, EHHOCTHOIO OTHOUIEHHWS K HAyYHOMY 3HAHUIO M METOAaM IO3HaHUsA B
Hayke. M3yueHrne XUMUM MPOUCXOJIUT C MPHUBJICUYCHUEM 3HAHUN M3 paHEe NU3YUYEHHBIX
yueOHBIX mpeaMeToB: «Okpyxaromuid Mupy», «buonorus. 5—7 kmacce» u «®duzuka. 7
KJ1ace».

[Ipy u3ydeHHH XWUMUU MPOUCXOIUT (HOPMHUPOBAHUE 3HAHWU OCHOB XUMHYECKOU
HayKM KakK OOJaCTM COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKOW MAEsITeIbHOCTU
YeJIoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MMPOBOH KyJbTYphl. 3ajadya Y4eOHOro
MpeaIMeTa COCTOMT B (DOPMHPOBAHUM CUCTEMBI XMMHUYECKHX 3HAHUA — BaKHEHUITUX
(bakToOB, MOHATHN, 3aKOHOB M TEOPETHUYECKUX IMOJIOKEHUH, JOCTYMHBIX 0000IIeHU
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAYKH, B MPUOOILIEHUH K HAyYHBIM METOJIaM
MO3HAHUSI MPHU HU3YYEHUHM BEIIECTB U XUMHUYECKHX peakuuii, B (HOpMUpPOBAHUU U
Pa3BUTUU MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-TIO3HABATEIBHOU U
yueOHO-UCCIIEIOBATENILCKON  EATEIbHOCTH, OCBOGHHMH  MpaBUi  0€30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU B MOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHMM XMMHH Ha YpPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHHUs Ba)KHOE
3Ha4YeHUE MPUOOPEU TaKKe 1IeJIH, KaK:

— (QopMHpoBaHHE HWHTEIUIEKTYaJbHO pa3BUTOM  JUYHOCTH, TOTOBOM K



CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM JKU3HU;

— HampaBJIEHHOCTh O0YYEHUS Ha CUCTEeMAaTHYECKOe MPUOOILEHHE 00yUaroInXCcs K
CaMOCTOSITEJILHOM TO3HABATENBLHON JIEATENIbHOCTH, HAyYHBIM METOJIaM TIO3HAHMS,
bopMUPYIOIIMM MOTUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— oOecrnieyeHUe YCJIOBHI, CHOCOOCTBYIOUIMX HPHUOOPETEHHUIO OO0YyYaroUuMuUCs
OTbITa Pa3HOOOPA3HON JEATEILHOCTH, TTO3HAHUS U CAMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHIIMI), UMEIIINX YyHUBEpPCAJbHOE 3HAUEHHE IS Pa3TUYHBIX
BHUJIOB JICATCIILHOCTH,

—  (opmupoBanne oOmei  GYHKIIMOHAIBHOM W €CTECTBEHHO-HAYYHOM
IPAMOTHOCTU, B TOM YHCJI€ YMEHUU OOBSICHSATH W OIICHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa, UCTIONB3Ys 3HAHUSI U OMBIT, MOJYUYCHHBIC TIPU U3YUYEHUU XUMHUU, MPUMEHITh UX
IIPU PEIICHUH TPOOJIEM B MOBCEAHEBHOM KU3HU U TPYJOBOH JEATETLHOCTH;

— (dopmupoBaHue y oOydYarolmUXCs TYMaHUCTHUYECKUX OTHOIICHWM, TMTOHUMAaHUs
IIEHHOCTH XWMHUYECKMX 3HAHUW JJI1 BBIPAOOTKH DKOJOTHYECKH I1€JIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOM JEATEILHOCTH B IEJISAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY’KAIOIIEH NIPUPOIHON CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTU K
O0CO3HAHHOMY BBIOOPY PO WIS M HAITPABICHHOCTHU JTAIbHEHUIIIETO 00 yUeHUSI.

OO6mee 9uCIO 4acoB, OTBEAEHHBIX ISl U3YYEHUS XUMHUHM HA YPOBHE OCHOBHOTO
obmrero odpazoBaHus, coctapisieT 136 yacoB: B 8 kjacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 kiacce — 68 uacoB (2 yaca B HEZCITIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaIbHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuu. Poib XMMHUM B )KU3HU YEJTOBEKA. XUMHUS B CUCTEME HayK. Tena u
BemecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOsSIHUE BellecTB. [lonsaTue
0 MeToJax mo3HaHusi B xumuu. Yucteie BemectBa U cMecu. CriocoObl pasnesieHus
CMeECe.

ATOMBI U1 MOJIEKYJIbl. XUMHYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThle U clIOXKHBIE BeIECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass gopmyna. BaleHTHOCTH aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcCTaBa BemecTB. OTHOcUTeNbHas aroMHass Macca. OTHOCUTENbHas
MOJIEKYJIgpHasi Macca. MaccoBasi JoJIsl XMMHAYECKOTO 3JIEMEHTA B COEIUHEHUMU.

KommuectBo BemiectBa. Mosb. MossipHasgs macca. B3anMoCBSI3b  KOJIMYECTBA,
Macchl U 9UClia CTPYKTYPHBIX €IUHUIL BellecTBa. Pacuérel mo dopmysaM XUMHYECKUX
COEIMHEHUMH.

Ou3NYECKUe M XUMHYECKHE SABJICHMS. XUMUUYECKas peakuus U e€ TpU3HAKU.
3aKOH COXpaHGHHMs MacChl BEIIECTB. XuMHUUYeckue ypaBHeHus. Kraccudukamms
XUMHUYECKUX peakIuii (COeMHEHNs, pa3IOKEHUsI, 3aMeIeHUs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOH IIOCYJO0M, TpaBuUiaaMu pabOThl B J1abopaTopuul U
npuéMaMu oOpalieHus: ¢ J1abopaTOpHBIM OO0OpYJAOBaHWEM, H3yUYCHHE U OIHCaHHE
(bU3UYECKUX CBOMCTB OOpa3IOB HEOPTraHUYECKUX BEIIECTB, HAOIOJICHHE (PU3UICCKHUX
(nmnaBneHWE BOCKA, TasHUE Jibjla, pPacTUpPAHME caxapa B CTyIKe, KHUIIEHHE U
KOHJICHCAlMsl BOJbI) M XUMHUYECKUX (TOpEHUE CBEYH, IPOKAJIUBAHHE MEIHOU
IIPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KUCJIOTOM) SIBJICHWUU, HAONIOJCHUE W OIMCaHHE
MPU3HAKOB MPOTEKaHUS XUMHUUYECKUX peakiui (pa3yio’KeHue caxapa, B3auMOJICHCTBHUE
CEpHOM KHCJIOTBI C XJIIOpHAOM Oapus, paszioxeHue ruapokcuga meaud (1) mpu
HarpeBaHMM, B3aUMOJICHCTBUE kene3a ¢ pactBopoM coiu meau (II), usyuenue cnoco6oB
paslelicHusl CMecel: C TIOMOINbI0 MarHura, (WIBTPOBAaHHE, BBITAPHBAHUE,
TUCTUJUIAIIS, XpoMaTorpadusi, MPOBEICHUE OUYNCTKU MMOBAPEHHOW COJIM, HAOIIOJCHUE
Y ONKMCAaHUE PE3YJIbTATOB MPOBEACHHUS OIbITA, WLIOCTPUPYIOIMIETO 3aKOH COXPAaHCHUSA
MAacChl, CO3/TaHUE MOJIeJIe MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeililue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — anemMeHT W mpoctoe
BellecTBo. HaxoxieHne kuciopona B npupoie, puznueckue U XUMHUYECKHUE CBOICTBA
(peaxkuuu ropenus). Oxcunpl. Ilpumenenue xkuciopoaa. CrocoObl TMOTy4YEHUS
KHCJIOPOJIa B JTA0OpATOPUU M MPOMBIIUIEHHOCTH. KpyroBopoT Kuciopoaa B MPUPOJE.
O30H — a/utoTpornHas Moau(UKaISI KUCIOPOa.

TennoBoit 3P hekT XUMUUECKON peakli, TePMOXUMHUUECKUE YPABHEHHUS, K30~ U



SHJOTEPMHUYECKHE peaKMU. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A PeKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT u npocroe BemectBo. HaxoxkeHue Boaopoaa B MPHUPOJE,
dbu3nUecKue U XUMUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOOb! moaydenus. Kucnorel u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHUSAM.

dusnyeckue cBOMCTBa BOAbl. Boaa kak pactsopureis. PactBopsl. HachllieHHbIe 1
HEHACBIIIEHHbIE PacTBOPHI. PacCTBOPUMOCTH BELIECTB B Bojie. MaccoBasl 10J1sl BELIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBa BOAbl. OCHOBaHMS. POib pacTBOPOB B MPUPOJIE U B
KW3HU YesioBeka. KpyroBopoT BOJibl B IPUPO/IE. 3arpsA3HEHUE NMPUPOAHBIX BoJI. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ.

Knaccudpuxanus Heopranudeckux coeaunenuil. Oxcunbl.  Kiaccuduxanus
OKCH/JIOB: coJjieo0pasyrolue (ocHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyromue. HomeHnknarypa okcujgoB. ®Ou3ndeckne U XUMHUUYECKUE CBOMCTBA
okcui0B. [lonydyeHue okCuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. @Pu3nyueckue W XUMHYECKHME CBOWCTBA OCHOBAHUWM.
[TomyuyeHnue oCHOBaHUM.

Kucnorel. Knaccudukamus xwucnor. HomeHkmarypa kucior. duszndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtaiuioB H. H. bekerona. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa cosneid. Pu3M4ecKue U XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAaHUYECKUX COCTUHECHUN.

Xumuueckuii IKcnepumenm:

KAQYECTBEHHOE OIPEICIICHUE COJIEpKAHUSI KHUCIOpPOJa B BO3AyXE, IMOJYy4YEHUE,
coObupaHue, pacllo3HaBaHWEe MW H3YyYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJICHUE
B3aMMOJICVCTBUS BELIECTB C KUCIOPOAOM W YCJIOBHS BO3HUKHOBEHUS WM MPEKPAICHUS
ropeHus (mokapa), 03HaKOMJICHHE C OOpa3llaMH OKCHIOB W OIMCAHHE HMX CBOWCTB,
MOJIy4eHHEe, COOMpaHHWe, paclo3HaBaHWE M W3YYCHHE CBOWCTB Bomopoaa (TopeHue),
B3aumojelictBue Boaopoaa ¢ okcugom Meaud (II)  (BO3MOXXHO HCIOJB30BaHHE
BUJIEOMATEpUANIOB), HaOIIOJeHUE O00pa3lloB BEHmIECTB KommuecTBOM 1 Moub,
UCCIIEIOBAHUE OCOOEHHOCTE pPacTBOPEHHUS] BEUIECTB C PA3IMYHONW PaCTBOPUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JOJIEM  pacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICCTBHE BOJbI C METaUIaMU (HATpUEM U KajbllieM) (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), MCCIEJOBAaHHE  OOpa3loB  HEOPraHMYECKUX
BCIIICCTB PA3IUYHBIX KJIACCOB, HAOIIOJCHHWE HW3MCHCHHUS OKPACKH WHJIHKATOPOB B
pacTBOpax KHCIOT M Imejaoued, u3ydeHue B3aumonerictBus oxcuga meau (1) ¢
pacTBOPOM CEpPHOM KHUCIOTHI, KHCJIOT C MeETa/ulaMH, PEAKIUNA HEUTpAIU3alnH,
MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAaHWH, BHITECHEHHE OJTHOTO METAJUIA APYTUM M3



pacTBOpa COJIM, PELICHUE IKCIEPUMEHTAJbHBIX 3aJay MO0 TeMe «BaxHenmmue Kiiacchl
HEOPraHUYECKUX COCTUHEHUI.

Hepuognuecknii 3akoH u Ilepuoanyeckass cucremMa XUMHYECKHUX 3JIEMEHTOB
. U. Menpgesaeea. CrpoeHne aroMoB. XuMHYecKasi CBsA3b. OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHbIC PEaKIIUU

[lepBble MOMBITKH KiIacCUPUKAIIUU XUMUUYECKUX 3JIeMeHTOB. [loHaTHE O rpymmax
CXOJHBIX OJIEMEHTOB (IEJOYHBbIE U IIEJTOYHO3EMEIbHbIE METaUlbl, TaJOreHBI,
WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTepHbIE OKCUJIBI U TUIPOKCH/IBI.

[Tepuonnueckuit 3akoH. [lepuonnueckas cucrema xumMudyeckux snemeHtoB Jl. M.
MenneneeBa. Koporkonepuonnas u maiuHHonepuomHas Qopmbel Ilepuoaudeckoit
cuctembl xumuueckux osnemeHToB [[. M. MenaeneeBa. Ilepuoabl uU  TpyIibl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEpa, HOMEPOB NEPUOJIA U TPYMIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aTtomHbIX sifaep. M3orombl. OnexktpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000J04eK aToMOB TepBbix 20 xuMuueckux 3iaeMeHToB [lepuoanyeckoit
cucrembl JI. WM. MeHnaeneeBa. XapakTepUCTUKA XUMHYECKOTO OJJIEMEHTa IO €ro
nonoxeHuto B [lepuonnueckon cucreme /. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHMS paauyca aTOMOB XHUMHUYECKHUX DJEMEHTOB,
METALIUYECKUX U HEMETAUIUYECKUX CBOMCTB IO TPyINIaM U MEPUOIaM.

3nauenue Ilepmoamueckoro 3akoHa W Ilepmoanmveckol cHUCTEMBl XHMHYECKHUX
3JIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. JI. WM. MenneneeB — yud€Hbld U
rpaXkJJaHUH.

Xumuueckas cBA3b. KoBaneHTHass (mojdsipHass W HENOJIAPHAs)  CBS3b.
DIEeKTPOOTPUIATENBHOCTh XUMUYECKHUX 3J1€EMEHTOB. VIOHHAsI CBS3b.

Crenenp okuciieHUs. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OOpa3IOB BEIIECTB METAIJIOB M HEMETaJJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LIMHKA C pAacTBOpaMM KHUCJIOT W IIEJI0YEM, IPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHHue,
peaKInu pa3iIoKEeHUs, COETUHEHNUS ).

Mexcnpeomemmunie cea3u

Peanuzanmst MeXIpeIMETHBIX CBSI3eM MpPU HM3YYCHUH XUMUUM B 8 Kiacce
OCYLIECTBIISIETCSl YEPE3 MCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHUH,
TaK U MOHSTUM, SBIISIIOIINXCS CUCTEMHBIMU IS OTIEJIBHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.

OOuiue ecTecTBEHHO--HAY4YHbIE MOHSTHSA: HayudHbId (akT, runmoresa, Teopus,
3aKOH, aHAJIN3, CHHTE3, KIacCU(UKAIKS, TEPUOTUIHOCTD, HAOIIOACHUE, IKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUN 3apsijl, BEIIECTBO, TEIO, OOBEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NUYECKHE BEITUYHMHBI, CIUHUIBI U3MEPECHHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: ¢otocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpANbl, TOPHBIE TOPOAbI, TOJIE3HBIE
HCKOTIaeMbl€, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMHUYeCKas peakuus

ITepuonnueckuit 3akoH. llepuonnueckas cucrema xumMuuyeckux siaemeHtoB 1. M.
Menpeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XUMUUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJUsl, KAIbIUS U UX COCAUHEHUN B COOTBETCTBUHU
C IMMOJIO)KEHUEM DJIEMEHTOB B [leproandeckon cucteMe U CTpPOCHUEM UX aTOMOB.

Ctpoenune BemiecTBa: BHJBI XUMHUYECKOW CBSI3U. THUIBI  KPUCTALIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKA U BUIA
XUMHUYECKOM CBSI3U.

Knaccudpukanys u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIaccaM  HEOPraHUYEeCKUX
COCJIMHEHUM, T€HETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxaiys XuMHUECKUX PEAKIIMA MO Pa3IMUHBIM TMpU3HAKaM (M0 YUCTY H
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3(PheKTy, 1Mo U3MEHEHHUIO
CTENEHEeW OKHUCJICHUS XUMUYECKHUX DJIEMEHTOB, IO OOpPaTUMOCTH, II0 Yy4YaCTHIO
KaTajau3aTopa). DK30- U SHAOTEPMHUUECCKUE PEaAKIIUH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonssiTe 0 ckopocth XuMmMuU4yeckor peaknuu. [loHaTHe 00 O00paTUMBIX U
HEOOPAaTUMBIX XUMHUUYECKUX peakiusX. [IOHATHE O TOMOT€HHBIX M TIeTepOTCHHBIX
peakuusax. [londarue o karaimze. [loHsTME O XUMHYECKOM paBHOBecuU. DaKTOpHI,
BIIUSIONIME HA CKOPOCTh XHWMHUYECKOW PEAKIMA U MOJIOKEHHE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnienue YpaBHEHUM

OKHCJINTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKUMAd  C  HCHOJIB30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust >IEKTPOIUTUYECKON UCCOUMAIUU. DIEKTPOIUTHI W HEJIEKTPOIUTHI.
Katnonsl, aHunoHBI. MeXaHW3M JHCCOLMALIMM BELIECTB C PAa3IMYHBIMA BUIAMH
xumuyeckoi cBsizu. Crenenb aucconuanuu. CuiabHbIe U Cl1a0ble AIEKTPOJIUTHI.

Peakmmun woHHOTO OOMEHa. YCNOBHUS TPOTEKAHHWS PEAKIM HMOHHOTO OOMEHa,
MIOJIHBIE ¥ COKpAIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOIICTBAa KUCIOT, OCHOBAaHUHN U
coJieil B CBETE MPEACTaBICHUN 00 AIEKTPOTUTHYECKON muccorumaiuu. KadecTBeHHBIC
peakunu Ha UOHBL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJICJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB



— METaJUIOB U HEeMETaJIOB (TpaduTa U ajiMasa), CJIOKHBIX BEHIECTB (XJIOpUJa HATPUS),
HCCIIEIOBAHUE 3aBHUCUMOCTH CKOPOCTHM XUMHUYECKOM peakuuu OT BO3ACHCTBUS
pa3IUuYHbIX (DAKTOPOB, HCCIEIOBAHUE AJIECKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca IUCCOUMALUU KUCIOT, HIeNoYel u coneil (BO3MOXKHO HCIONIb30BAHUE BUAEO
MaTepuasnoB), MPOBEJACHUE OIMBITOB, WJUTIOCTPUPYIOMIUX MPU3HAKUA MPOTEKAHUS PEeaKIIUi
MOHHOTO 0OMeHa (oOpa3oBaHUE OCaJiKa, BBIICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX pEakiuil (ropeHue,
peaKIuu paslioKEHUs, COCIUHEHUS), pacllOo3HaBaHUE HEOPTraHMYECKHUX BEIIECTB C
MOMOIIIbIO0 KAY€CTBEHHBIX PEAKIIMM HA HOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX 3aa4.

HeMeTanibl U MX coeTMHEHUSA

O6miass  xapaktepuctrka ramoreHoB. (OCOOEHHOCTH  CTPOEHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (Qu3MuecKkue CBOMCTBA MPOCTHIX
BEI[ECTB — TaJIOreHOB. XMMUUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3auMOICHCTBHE C
MeTalJlaM{, HeMeTallylaMu, Iuejoyamu). XjopoBojpopoin. ConsiHas — KUCIOTA,
XUMUYECKHE CBOWCTBA, MOJyYCHHE, MpUMeHeHue. [[elicTBue XJjiopa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esioBeka. BakHelme XJI0puabl U X HAXO0XKJICHHUE B TIPUPO/IC.

O6mass xapakrepucthika dJeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue u (U3NYECKHE CBOMCTBA
IPOCTBHIX BEIIECTB — KHUCIOPOAa U CEpbl. AJUIOTPOIHbIE MOAU(DHUKAIMU KHCIOPOJa U
cepbl. XHUMHUYECKHe CBOHcCTBa cepbl. CepoBoAOpON, CTpoeHHe, (GU3HYECKUE U
XUMUYecKHe cBoicTBa. OKCHABI Cepbl KaK NPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast xucnora, ¢pu3MUEeCKMe U XMMHUYECKHE CBOMCTBa (0OIIME KaK MpeICcTaBUTENs
Kjacca KHUCJIOT M creunuduueckue). XUMUYECKHE pEeaKIUH, JeKallue B OCHOBE
IPOMBIIIJICHHOTO CIoco0a TOJIyYeHHs CEepHOM KHCIOTHL. IlpuMeHeHue cepHOM
kucnotbl. ColM  CepHOM KHUCIIOTHI, KAaueCTBEHHAs peakiuus Ha CyibpaT-uoH.
Haxoxnenne ceppl u €€ COECOQUHEHHM B NpUpPOAE. XHUMHUYECKOE 3arps3HEHHE
OKpY’KaroUel cpelibl COEUHEHHUSIMU CEPbI (KUCIOTHBIE TOKIHU, 3arPSI3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHHUS.

OO6miast xapakTepucThKa 53JIeMEeHTOB VA-rpynmbel. (OCOOEHHOCTH  CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pPACOpPOCTPAHEHHE B MPHUPOJE,
dusznueckre W XUMHUYECKHE CBOWCTBAa. KpyroBopoT azora B mpupoae. AMMHAK, €T0
dusznueckre U XMMHYECKUE CBOMCTBA, MONydeHHe U npumeHeHue. Coau aMMOHUS, UX
dusnueckre U XUMUYECKHAE CBOMCTBA, MpuMeHeHne. KadecTBeHHasi peakmusi Ha MOHBI
aMMOHUS. A30THasg KHUCIOTa, €€ TMOodydeHue, (Ppu3ndecKkue W XMMHYECKHE CBOWCTBA
(obmme kak TpenCcTaBUTENsT Kiacca KUCIOT | crnernududeckue). Mcmonp3oBaHue
HUTPATOB M COJIEH aMMOHUS B KAa4eCTBE MHUHEPAIbHBIX YI0OpeHH. XHUMHYECKOe
3arps3HEHUE OKpYXKalolled cpenbl COEAMHEHUSMH a30Ta (KHUCIOTHBIE JIOXKIH,
3arps3HEHUE BO3lyXa, MOYBbI U BOJAOEMOB). Docdop, amnoTporHbie MoAUPUKAIUA
docdopa, pusnueckne u xumuueckue cpoiictBa. Okcup dochopa (V) u dpochopnas
KHCJIOTa, PU3NUecKrue U XMMUYECKHE CBOMCTBa, nonyyeHue. Mcnonb3zoBanue docdaron



B KQUE€CTBE MUHEPAIbHBIX YI0OpEHUI.

OO6mast xapakrepuctuka 3ieMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHHS. YTJEpOJ, ajuIOTPOIHblE MOAH(PHUKALNH,
pacupocTpaHeHHe B MpUpOne, (PU3NYECKHE U XUMHYECKHME CBOWCTBA. AncopOuus.
Kpyrosoport yriepona B npupoge. OKcuabl yriiepoaa, ux (puanyeckue U XMMUYECKUe
CBOMCTBa, JICHCTBUE HA KUBbIE OPTaHU3MBbI, MTOJTYYEHUE U TPUMEHECHHE. JKOJIOTHUECKUE
npoOJieMbl, CBsI3aHHBIE C oKcusoM yriepoaa (IV), rumoresa riob6anbHOTO MOTEMICHUS
KJIUMaTa, MapHUKOBBIN 3(dekT. YronpHas kuciora U e€ conu, ux (Qusndeckue u
XUMUYECKHE CBOICTBA, TOJIydeHHE U mNpuMeHeHue. KaudecTBeHHass peakius Ha
KapOoHaT-uoHbI. Mcnonap30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHUYECKHX BEIIECTBAX KaK O COCJAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, ATAHOJ, TJIUUEPHUH, YKCYCHash KHCIIOTA).
[IpupoaHbIe HICTOYHUKH YTJIEBOJIOPOIOB (YT0Jib, MPUPOIHBIN Ta3, HEPTH), TPOITYKTHI UX
nepepabotku (OEH3WH), WX poOJdb B OBITY W TpOMBINUICHHOCTU. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KMpaX, OelKax, yriieBojJax — U UX POJU B KU3HH
yesioBeka. MarepuanbHOe €JMHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢pusnyeckre u XuMUYeCKUE CBOMCTBA, MOJyUYCHUE U MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. OOuue npencrapieHust 06 okcune kpemuus (IV) u
KpeMHueBON kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepHalibl:  KepaMHKa, CTEKJIO, IIEeMEHT, OeTOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 MCMOJIb30BaHUS CTPOUTENBHBIX MaTepUajoB B
NOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
NpOBE/IEHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPUA-HOHBI M HAOIIOJIEHWE MPU3HAKOB HUX
NPOTEKaHMsI, OMBITHI, OTpakarouue GU3NUECKUE U XUMUYECKUE CBOMCTBA TaJOr€HOB U
UX COEIUHEHUN (BO3MOXHO MCIOJIB30BAHUE BHJICOMATEPHUAIIOB), O3HAKOMJICHHE C
oOpasniaMu XJOpPUJOB (TaJOTEHUIOB), O3HAKOMJIEHHME C oOpasmamMu cepel U €
COEIMHEHUSIMH (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIEHNE TIpoIecca
oOyTrIuBaHUS caxapa Mo IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUCHUE
XUMHYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHUCIOTHI, MPOBEICHHWE KAa4eCTBEHHOM
peaknuu Ha Cynb(haT-uoH W HAONIOACHUE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMIJICHHE C
¢usnueckumMu  cBOMCTBaMHM  a30Ta, ¢ochopa W WX COCNMHECHHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUACOMATEPUATIOB), oOpaslaMu a30THBIX U (POCcPOpPHBIX yTOOpEHUIA,
MoJiyuyeHue, coOupaHue, paclio3HaBaHWE U HM3YyUYECHHE CBOMCTB aMMHaKa, MPOBEJICHHE
KAaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS M ¢docdaT-uOH M H3ydeHHE MPU3HAKOB MX
MPOTEKAHUsI, B3AUMOJCHUCTBUE KOHLEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MO’KHO MCHOJIb30BAHUE BHJIEOMATEPUANIOB), U3YUCHUE MOJIENICH KPUCTATTMYECKUX
pemeéTok anMasa, rpadura, QyiepeHa, 03HAKOMIIEHHE C MPOIECCOM aJIcoOpOIu



PacTBOPEHHBIX BEILIECTB AKTUBUPOBAaHHBIM YIVIEM U YCTPOMCTBOM NPOTUBOrasa,
MoJiyuyeHue, coOupaHue, paclo3HaBaHHE U HW3YUYEHHUE CBOMCTB YIVIEKHUCIIOIO rasa,
MPOBEJICHNE KA4YeCTBEHHBIX pEaKUUM Ha KapOOHAT M CWIMKAT-UOHBI U H3YyUYCHUE
MPU3HAKOB WX  MNPOTEKAaHWS, O3HAKOMJIICHME C  MOPOAYKIMEH  CUIMKATHOU
MPOMBIIUIEHHOCTH, PENIEHUE HJKCIEPUMEHTAIbHBIX 3adady 1o TeMe «BaxkHenine
HEMETAJUIbl U UX COCTUHECHUS.

MeTta/uibl 1 MX COETHHECHUS

OO6miast xapakTepUCTUKa XUMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nosioxkeHus B Ilepuoanyeckoil cucreme xumuueckux snemeHToB . M. MenaeneeBa u
cTpoeHus aroMmoB. CtpoeHue MeTtaioB. MeTamnyeckass CBSI3b M MeTajulndyecKas
KpUCTAJUIMYECKAsT PEHIETKa. OICKTPOXUMUUYECKUM PpAN  HANPSIKEHUHM METaJIOB.
dusnueckue M XUMHUYECKHME CBOMCTBa MeTayioB. OOmue crnocoObl MOIYYEHUS
MertauioB. [loHsSTHE O KOPpPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alUTBI HX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, JFOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUE B Ilepuoamyeckoil cucreMe XUMHUYECKHX
anementoB [[. WM. MenzaeneeBa, CTpO€HME HMX aTOMOB, HAaxXOXJIEHUE B MPUPOJIE.
dusnueckne W XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus u Kamus). OKCHUIBI |
TUAPOKCUABI HATpUS U Kanusl. [I[puMeHeHne NeN0YHbIX METAIUIOB U UX COEUHEHU.

[[lenoyHO3eMeENbHBIE METAJIIIBI MATHUM U KaJIbLIUMK: TI0JI0)KeHUE B [leprnoanueckoit
cucreMe xumuueckux odnemeHtoB J[. M. MengeneeBa, cTpoeHME HX aTOMOB,
HaxoXJeHne B mnpuponae. PU3MYECKHE U XUMHYECKHE CBOWCTBA MAarHusi M KaJIbIUSL.
Baxueiimue coennHeHuss KaiubLMs (OKCUZ, TUIAPOKCUM, coiin). KECTKOCTh BOABI U
criocoObl €€ yCTpaHEHUSI.

AnoMUHMH: TIoN0KeHuEe B I[leproanueckoil cucTeMe XMMUYECKUX 2JIEMEHTOB [l.
N. MenpaeneeBa, CTpoeHHE aToOMa, Hax0XJIeHUE B mpupoae. OU3n4yecKue 1 XUMUYECKUE
CBOICTBa amOMUHUSA. AM(]OTEpHBIE CBOMCTBA OKCHIA U TUAPOKCH]IA ATFOMUHUS.

Keneso: monoxenue B Ilepruonnyeckor cucreMe XHUMHUYECKUX 3yeMeHToB /. .
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKIACHUE B npuponae. PU3MYECKUe U XUMHUYECKHUE
cBoMcTBa kene3za. Okcuapl, ruapokcuanl U conu xkenesa (II) u xenesa (III), ux cocras,
CBOWCTBA U NOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3laMi METAJJIOB U CIUIABOB, UX (PU3UUECKUMH CBOMCTBAMH,
M3YyYEHHUE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIIUS ¥ HATPUS C BOJION
(BO3MOYKHO MCIIOJIb30BaHUE BUACOMATEPUATIOB), UCCIIE0BAHUE CBOMCTB HKECTKOU BOBI,
mpoliecca  TOpEHHsl  JKeile3a B Kuciaopoae  (BO3MOXHO WCIIOJIb30BAHUE
BHJIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKI[Mi HAa MOHBI: MarHus,
KaJIblIMs, anoMuHus, nuuHka, kene3a (II) u xeneza (III), mequ (II), HaGmronenue u
ONMCAaHUE MPOLIECCOB OKPAIMBAHUS IUIAMEHU MOHAMHU HATPUS, KAIUS U KaJlbLUs



(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), UCCIEI0BaHUE aM(POTEPHBIX CBOMICTB
TUAPOKCHUIA AIIOMUHUS U TUAPOKCHUAA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a71a4 110
Teme « BaxkHEeHIIne METAIUIBI U UX COCTUHECHUS.

XuMHA U OKpYsKaolas cpeaa

BemecrBa u Marepuasisl B IIOBCEJHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
WCIIOb30BaHUE BEIIECTB M XUMUYECKUX peaknuil B ObiTy. IlepBasi momoins mnpu
XUMHUYECKUX 0)KOTaX U OTPABJICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaroue cpeasl (mpeienbHas JomycThUMast
KoHlleHTpanus BemiecTB, Aanee — [IJIK). Poap Xxumum B permieHUH 3KOJIOTHYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3ydyeHue o0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJUIOB, TOJIMMEpPHbIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzanus MeXNpeaIMETHBIX CBS3ed MpU HU3YUYGHMM XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX ITOHSITHH,
TaK ¥ TOHSTUM, SIBJSIOMIMXCS CUCTEMHBIMH JJIsI OT/ICJBbHBIX MPEIMETOB €CTECTBEHHO--
HAyYHOTO ITUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS : HAYUHBINA (PaKT, TUMOTE3a, 3aKOH, TEOPH,
aHanu3, CHUHTe3, KiaccuuKaIus, NEPUOJUYHOCTh, HAONIOACHHE, OSKCIEPUMEHT,
MOJIETUPOBAHKUE, U3MEpPEHUE, MOJIEb, SBJICHHE, MApPHUKOBBIA 3(P(HEKT, TEXHOJIOTHUS,
MaTepuabl.

®usnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIWJ, U30TOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsijl, TPOBOJHUKHU, MOIYINPOBOJHUKH,
TURIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTaJUIMUECKass pemeéTka, CIUIaBbl, (Qundeckue
BEJIMYUHBI, E€OUHULBI H3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, ILJIAHETHI, 3BE3MBI,
ComnHie.

buonorusi: QorocunTes, apixaHue, OWocdepa, HSKOCHCTEMa, MUHEPAIbHbBIE
yI0OpEHHsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIE TOPOBI, MOJE3HBIE
HCKOIIaeMbl€, TOILIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3yIbTaThl OCBOEHHUS IIPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs
JOCTUTAIOTCA B XOJ¢ OOYy4YeHHUsI XMMHUU B €IUHCTBE Yy4yeOHONW M BOCHHUTATEIHHOU
JNEATEBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMU COLIMOKYIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHITBIMH B OOIIECTBE TMpaBWIaMH U
HOpMaMHU TOBEJACHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CaMOpa3BUTUS U
COLIMATIM3AIIMK 00yYalOIIKXCSl.

JInyHOCTHBIE pe3yJbTaThl OTpaXaroT TOTOBHOCTD oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMN WU pacCIIMPEHUE
OMBITA AESATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) NaTPHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K OTE€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HacJeIWl0, TOHHWMAaHWS 3HAYCHUSI XUMHUUYECKOW HAyKH B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON uHMOpManuen o
NEPEIOBbIX JOCTHXKEHUSIX U OTKPBITUSIX MHUPOBOM W OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS O COLUMAJIBHBIX HOPMaxX M MPaBUJIaX MEXKIMYHOCTHBIX OTHOLIEHUM
B KOJUJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOMH,
y4e0HO-HUCCIeI0BATENIbCKOM, TBOPUECKOM U APYTUX BUAAX IEATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTH  TPH  BBINIOJHEHHH  Y4EOHBIX,
NO3HABATENbHBIX 3aJa4, BBINOJHEHUH XHUMHUYECKUX OJKCIEPUMEHTOB, CO3/IaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO M B3aUMOIIOMOIIM B MPOIECCE
ATON y4eOHON JEesTENHHOCTH, TOTOBHOCTH OIICHHBATh CBOE TOBEJCHHE M TOCTYIKU
CBOMX TOBapUIIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE TMPEJCTABICHHUS O BEIIECTBE M XUMHYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLIME OCHOBY
JUIsl TIOHUMAaHMsI CYIIHOCTH HAy4YHOW KapTUHBI MUpa, MPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJHON CPEAOM, O
POJIM XUMHUH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIPABIICHHBIE HA IMOJYYECHHE HOBBIX 3HAaHMM MO
XAMHHM, HEOOXOIUMBbIE Il OOBSICHEHUS HAOIIOJAaeMbIX TMPOIECCOB W  SBICHUMH,
MO3HABATEIbHOM, HHHOPMALMOHHON U YUTATEIBCKOW KYJIbTYPhl, B TOM YUCJIE HABHIKOB
CaMOCTOSITEIbHOM paboThl € Yy4eOHBIMHM TEKCTaMH, CIPABOYHON JHUTEPaATypoOH,
JOCTYTHBIMH TEXHUYECKUMHU CPEICTBAMU UH(POPMAIMOHHBIX TE€XHOJIOTHUI;



UHTEpPEC K OOy4YeHHI0 M TO3HAHHUIO, JIIOOO3HATEIBHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOW U MCCIE0BATEIbCKOM NESITENBHOCTH, K
OCO3HAHHOMY BBIOOpPY HAIlpaBJICHHOCTH U YPOBHS 00yUY€HUs B JalbHEHIIEM;

4) dpopmupoBaHusi KyJbTYPbl 310POBbSI:

OCO3HAHME LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/I0pPOBBIN 00pa3 )KMU3HU, OCO3HAHUE MOCIEICTBUM U HEMPUITHE BPEAHBIX
NpUBBIYEK (YNOTpeOJEHUs aJKOTojsl, HApKOTUKOB, KYypeHHs), HEOOXOAMMOCTU
coOJIoIeHUs1 MpaBuil 0€30MaCHOCTU NP OOpallleHHH ¢ XMMHUYECKUMHU BELIECTBAMU B
OBITY U pealbHON KU3HH;

5) TpyA0BOr0 BOCIIUTAHUS:

UHTEpeC K MPAKTUYECKOMY HM3Y4YeHHIO mpodeccuid M Tpyaa pa3IuyHOro poja,
yBaXEHHE K TPYAY M pe3yibTaTaM TPYAOBOW JAESITENIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUs TIPEMETHBIX 3HAaHUU MO XMMHUHU, OCO3HAHHBIM BBHIOOP WHAMBHUIYATbLHOU
TPACKTOPUU TMPOJOJLKEHUS O00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
npodeccuoHaIbHON JEeATEeIbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTH
aJanTHUPOBATHCA B MPOGECCUOHAIBHOU CpeJie;

6) PKOJTOrHYeCKOr0 BOCIIUTAHHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUE IEHHOCTH 3J0POBOT0 M OE30MacHOTO
oOpa3za JKM3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 370pPOBBI0, OCO3HAHHME IEHHOCTH COOJIIOJICEHUS TpaBui 0€30MacHOTO
MOBEICHHSI TIpU pabOTe C BEUIECTBAMH, a TAKXK€ B CUTYallUsX, YTPOXKAIOIINX 3/I0POBbIO
1 KM3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, TOJydaeMmble NpPU H3YUYCHUU XUMHUH, IS
pelIeHns] 3aJay, CBS3aHHBIX C OKPYKAIOWIECW NPUPOAHOW CpPENOM, JJIsl IOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYpbl, OCO3HAHUS TI100aTBFHOTO XapaKkTepa dKOJIOTHYECKUX
npoOsieM W MyTed WX peHIeHUs IMOCPEICTBOM METOJOB XWMHUH, SKOJOTHYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOACTBOBATHCS UM B IMO3HABATEIIbHON, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTAaTOB  BBIACISAIOT  3HAUYUMBIE IS
(GopMupoBaHUS MHPOBO33pEHUS OOIICHAYYHBIE MOHATHS (3aKOH, TEOpHUS, MPUHIUII,
runoresa, pakrt, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JPYIoe€.), KOTOPBIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3THUX
npeaMeToB (OpMHUPOBATH IMPEACTaBICHHE O ILIEJIOCTHOM HAyYHOM KapTHHE MHpa, U
VHUBEpCAIbHBIE  y4eOHbIE  JeHCTBUA  (MTO3HABATENIbHBIC, = KOMMYHUKATHUBHEIC,
pEeryJsiTUBHBIE),  KOTOpble  oOecrneuuBaroT  (GOPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHHUIO U OCYLIECTBICHHUIO yUEOHOM 1€ATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YYeOHbIE N1eHCTBUS



Ba3oBble 1oruueckue aeicTBUS:

YMEHUS HUCTIOIH30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHHUS TP OCBOCHUM 3HAHHMA:
pPacKphIBaTh CMBICT XUMUYECKUX TMOHATHH (BBIIEIATH WX XapaKTepHBIE TPH3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JAPYTUMH TIOHATHUSMH), HCIIONH30BATh TMOHSATHS IS
OOBSICHEHUS OTIEIBHBIX (PAKTOB WM SBJICHWM, BHIOMpATh OCHOBAHUS M KPUTEPHUH IS
KIacCU(HUKAIMU XUMHUYCCKUX BEIIECTB M XUMUYCCKUX PEaKIUW, yCTaHaBIUBAThH
MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U MEXKIY OOBEKTaMH HM3YyYCHHsS, CTPOUTH JIOTHUCCKUC
paccykaeHusi (MHIYKTUBHBIC, JCIyKTUBHBIC, II0 aHAJOTWH), JCNaTh BBIBOABI H
3aKJTFOYCHUS;

YMECHHE TIPUMCHSITH B TIPOILIECCE IIO3HAHWS TOHATHA (NIPEAMETHBIC U
METaNpeIMETHBIC), CUMBOJIMYCCKHE (3HAKOBBIC) MOJCIH, HCIOJIb3YEeMbIE B XHMHH,
IpeoOpa3oBBIBaTh IIUPOKO INMPUMEHSEMBIE B XHMHH MOJICIBHBIC TPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI JJIEMEHTA), XUMHU4YecKas (opMmyla W  ypaBHCHHE
XUMHYECKOW peakIMi — IIPH PEIICHUH YIeOHO-TI03HABATEIbHBIX 33/1ad, C YYETOM ITHX
MOJICIIbHBIX TIPEJICTABJICHUN BBISIBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBCKTOB — XHMHUYCCKHX BCIICCTB W XUMHUYCCKHUX PEAKIIMi, BBISBISATH
oOmue 3aKOHOMEPHOCTH, NPHYUHHO-CJICACTBCHHBIC CBSI3M M IPOTUBOPEYMS B
U3y4aeMbIX MPOIECCax U SBICHUSIX.

Ba3oBrble uccienoBareibCKHe AeCTBHA.

YMEHHE WCIIOJIb30BaTh IIOCTABIEHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHMSA, a TaKK€ B Ka4eCTBE OCHOBBHI ISl (DOPMHUPOBAHUS THUIOTE3BI IO MPOBEPKE
NPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

npuoOpEeTeHHe OMbITa MO0 IUTAHWPOBAHHWIO, OPTaHMW3AIMA M MPOBEICHUIO
YUYEHUYECKHX  OKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a  XOJOM  IpoIiecca,
CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynupoBaTh OOOOIICHUS W
BBIBOJIBI 110 pe3yJibTaTaM MPOBEJAEHHOTO OIBITA, WCCIICIOBAHUS, COCTaBIATh OTYET O
poJieJlaHHON paborTe.

Pa6ora ¢ undopmanueii:

yMEHHE BbIOMpaTh, AaHAIM3UPOBATh M HHTEPIPETHPOBATH  HMH(OpMAIUIO
pPa3TUYHBIX BUAOB W (OPM MpEACTaBICHUS, TMOTYyYaEMYI0 U3 Pa3HBIX HMCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpATypa XUMHUYECKOTO COJIEpPKaHMS, CIPABOYHBIC MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKH OIICHWBATHh MPOTHBOPEUMBYIO W HEIOCTOBEPHYIO
uHbOpMAITHIO;

YMEHHE TPUMEHSTH pPa3IUYHbIE METOIBI M 3alpOChl TPH TOWUCKE W O0TOOpe
uH(OPMAITIN U COOTBETCTBYIONTUX JAHHBIX, HEOOXOUMBIX JJISI BBITIOJHEHUS y9eOHBIX
¥ TIO3HABATEJBHBIX 3a/a4 OMPENEIEHHOTO THMA, MPUOOPETEHHWE ONbITa B 00JaCTH
WCIIOJIb30BaHUSl  WH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJIAJICHHE
KyJIbTypOW  aKTUBHOTO  WCIIOJB30BaHHWS  PA3IMYHBIX  TIOMCKOBBIX  CHCTEM,
CaMOCTOSITETTHO BBIOMPATh ONTHUMAIBHYIO (opMy TpencTaBlieHus WHGOpPMAIUU H
WJUTIOCTPUPOBATH PElIaeMble 3aJa4i HECIIOKHBIMH CXEMaMH, JHarpaMMaMiu, JPYTUMHU



dbopmamu rpaduKu U UX KOMOMHAIUSMU;

YMEHHE WCIOJNB30BaTh W  aHAIM3UPOBATH B  Mpolecce y4eOHOH U
HCCJICIOBATEILCKON JICSITCIIBHOCTH HWH(POPMAIMIO O BIMSHUM TMPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HAa COCTOSTHHE OKPY’KAIOIICH MPUPOTHOM CPEIbI.

KoMMmyHHKAaTHBHBIE YHHUBEPCAIbHbIE yUeOHbIE TeiCTBHS:

yMEHHUS 3aJaBaTh BOMPOCH (B X0j€ Auanora W (Wiau) AUCKYCCHUHU) IO CYIIECTBY
o0cyxmaeMol TeMbI, (POPMYJIMPOBATH CBOU TMPEIIOKCHHUS OTHOCUTEIIHBHO BBITTOJTHCHUS
NPEIOKEHHOW 3a1a4u;

YMCHHUS MPEACTABISITH MOJYYCHHBIC PE3yIbTaThl MO3HABATECIILHON JICATEILHOCTH B
YCTHBIX W THCBMCHHBIX TEKCTaxX; JeJaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHCHUS
XUMHUYECKOT0 JKcrepuMeHTa (J1abopaTOpHOro OmbITa, Ja0OpaTOpHON pPadOTHI MO
MCCJICIOBAHUIO CBOWCTB BEIIECTB, YYCOHOT'O MPOCKTA);

YMECHHS  y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOH
NO03HABATEIILHON M MCCIICIOBATEIIBCKON JCATCIBHOCTH TPH PEIICHUN BO3HHUKAIOIINX
npo0JIeM Ha OCHOBE Y4ETa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIIUN (00CYKICHHUS,
OOMEH MHCHHSIMH, «MO3TOBBIC IITYPMBI», KOOPJHMHAIMS COBMECTHBIX JCHCTBUH,
OTIpEJICIICHIE KPUTEPUEB IO OIICHKE KaYeCTBA BBITIOJHEHHON pabOTHI U APYyTHE).

PeryisiTuBHBIE YHUBeEPCAIbHbIE YUeOHbIE TeHCTBHS:

YMEHHE CaMOCTOSITEIBHO OMpPENeNsiTh NN JeATeIbHOCTH, IUJIaHUPOBATD,
OCYIIECTBIISIT, KOHTPOJIMPOBaTH M TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NEeATEeNIbHOCTh, BBIOMpATh Haubosee A(DQPEKTHBHBIE CIIOCOOBI pPEIICHUS Y4YEOHBIX U
NO3HABAaTEIbHBIX  3aJlay, CAMOCTOSITENIbHO  COCTAaBJISATh WM  KOPPEKTHPOBATH
NPEJIOKEHHBIN alrOpUTM JACHCTBUM MPHU BBITIOJHEHUH 33JaHUN ¢ YYETOM TOJY4YCHUS
HOBBIX 3HAHMM 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX U pEaKlUAX, OICHUBATH
COOTBETCTBHE IOJIYYEHHOTO pe3yjibTaTa 3asBJICHHOW €M, YMEHHUE HCIOIb30BaATh U
aHAIM3UPOBATH KOHTEKCTHI, TIpeIJlaraeMbl€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yiabTaTOB MO OCBOCHHMIO 00SI3aTEIBLHOTO COJIEPIKAHMS,
YCTaHOBIIGHHOTO JTaHHOHW (penepanbHOil pabodeld mMporpaMMOM, BBIACISIOT: OCBOCHHBIC
00ydJaromuMHCsl HayIHbIC 3HAHHS, YMEHHUS U CIIOCOOBI ICUCTBUH, CrieU(PUICCKHAE IS
npeaMeTHON oOmactu «XUMUsS», BUIBI JACATEIHHOCTUA MO TOTYYCHHIO HOBOTO 3HAHUA,
€ro MHTEpIpeTalnu, MPeoOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX M HOBBIX
CUTYaIusX.

K koHmy oOyueHuss B 8 kjiacce mpeIMETHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINUXCS YMEHUH:

e pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSITHI: aToOM, MOJEKYyIa,
XAMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOMHAsT W HEOMAHOPOJNHAS), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHas M
MOJICKYJIIpHAsE Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JIsI XUMHYECKOTO dJIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM,



OKCHJl, KHCJIOTA, OCHOBAHHUE, COJb, AJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHMS, XUMHUYECKas peakuus, Kilaccuukanus peakuui: peaxkuu
COEIMHEHHUS, PEaKLUHUHU Pa3JOKEHUs, PEaKlUHUH 3aMEIIeHMs, peakluu OOMeEHa,
9K30- U 3HJIOTEPMHUUYECKHE PEAKLUH, TEIUIOBOK 3(PPeKT peakuuu, siApo aToma,
AJNIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTallb, paAuyC aTroMma, XMMHYecKas
CBA3b, MOJSIPHAs M HENOJSApHAs KOBAJCHTHAs CBS3b, MOHHAs CBSA3b, HOH,
KaTUOH, AaHWUOH, pacTBOp, MaccoBas JIoJsl  BelecTBa  (MpOLEHTHas
KOHIEHTpALMsI) B paCTBOPE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN U NMPUMEHSTH
9T MOHATHUSA MPU ONMCAHUM BEUIECTB U UX MPEBPAILCHHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (OPMYJ BEIIECTB U
YPAaBHEHUN XMMHUYECKUX PEAKIUN;

ONpeeNsITh BaJEHTHOCTh ATOMOB OJJIEMEHTOB B OWHApPHBIX COEJUHEHUSX,
CTENEHb OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCIUHEHUAX, TPUHAJJICKHOCTD
BEUIECTB K OMNpENeIEHHOMY KJaccy COeAMHeHUH 1o dopMmynaMm, BHJ
XUMUYECKOW CBA3M (KOBAJEHTHAsI U HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSAX;

packpbiBaTh  cMmbIci  [lepuonmueckoro 3akona JI. WM. MeHnneneena:
JEMOHCTPUPOBaTh MOHUMAHHWE NEPUOJAUYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMUYECKUX DJJIEMEHTOB OT HX MojoxeHus B Ilepuomuueckoir cucreme,
3aKOHOB COXpPAaHEHUs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

ONKCHIBATh U XapaKTepu3oBaTh TabmuuHyro Gopmy [lepuogndeckoil cucTeMbl
XUMHYECKUX JJIEMEHTOB: pa3linyaTh TOHATHS «rJiaBHas mnoarpynmna (A-
rpymma)» u «nodounas noarpynma (b-rpymnma)», Maibie U OONbIIKE TIEPHOJIHI,
COOTHOCHTH O0O3Ha4YeHUs, KOTOphle HMerorTcs B Tabnuie «llepmonnueckas
cucrema xumuueckux dnemeHtoB JI. WM. MenngeneeBa» ¢ 4HCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o0IIIee YUCIIO AINEKTPOHOB M PACIIPEICIICHUE UX 10 JIEKTPOHHBIM CIIOSIM);
KJIacCUPUIMPOBATh XUMHUYECKHE D3JIEMEHTHI, HEOpPraHMYeCKHe BeIleCTBa,
XUMHYECKUE PeaKUH (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKLUH BEILECTB,
1o TerIoBoMy dh(exTy);

XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME XWMHUYECKHE CBOWCTBAa BEILIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEP)KAAsl ONMCAHME IIPUMEPAMH MOJIEKYJIAPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KAa4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH NPOTEKaHUs XMMUYECKUX IPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYMCIISITE OTHOCHUTENBHYIO MOJIEKYJSIDHYIO M MOJISIDHYKO MacChl BEILIECTB,
MacCOBYIO JIOJIK0 XUMHUYECKOTrO 3JIEMEHTA 10 (POPMYJIe COEAUHEHMSI, MACCOBY O
JIOJIFO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU



peaknuu;
MPUMEHSATh OCHOBHBIC OIEpAaIlMi MBICIUTEILHON JCSITCIBHOCTH — aHAIHW3 W
CHUHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEeMAaTH3alluio, KiacCUpUKAIHUIO,
BBISIBJICHUE TPUYMHHO--CIICICTBCHHBIX CBS3€H — IS WM3yYEHHUS CBOMCTB
BEIIECTB U XUMUYECKUX PEAKIUN, €CTECTBCHHO-HAYYHBIC METObI TIO3HAHUS —
HAOJIFO/ICHUE, W3MEPCHHE, MOJCIMPOBAHNE, OKCIICPUMEHT (pealbHbId U
MBICJICHHBIN );

CJIeI0oBaTh IpaBUJiaM IMOJIb30BAaHUSA XMMHUYECKOW MOCYNOH W J1abopaTOpHBIM
o0opy/loBaHMEM, a TakK)Ke TMpaBwiIaM OOpallleHus C BelIeCTBAMHU B
COOTBETCTBHH C WHCTPYKITUSMHU IO BBITOTHEHUIO JTAOOPATOPHBIX XMMHYECCKUX
OTBITOB TIO TMOJYYECHHUI0O UM COOMpaHUIO ra3000pa3HBIX BEMIECTB (BOAOpOAA U
KHUCJIOPOJIa), MPUTOTOBJICHUIO PACTBOPOB C OMNpeeIEHHON MacCcOBOHM Jojei
pPacTBOPEHHOTO  BEIIECTBA, IIAHUPOBATh W TMPOBOAWTH  XUMHUYCCKHE
AKCTIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOUEH U KUCIIOT C MOMOIIBIO
UHIUKATOPOB (JTaKMyC, peHoTaIenH, METHIOPAHX B IPYTHE).

K koHiy oOyueHuss B 9 kjiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

PacCKpbIBATh CMBICI OCHOBHBIX XWMHWYECKHX IMOHSTHUNA: XUMHYECKUI SJIEMEHT,
aToOM, MOJIEKYJla, HOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULIATEIIBHOCTb, CTEIEHb OKHUCIECHUS, XHUMHUYECKas
peakuus, XUMUYecKas CBs3b, TEIJIOBOM 3(P(EKT peakiuu, MOJb, MOJSPHBIMI
00BEM, pacTBOp, DJIEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,  AIEKTPOIUTHUECKAS
JTUCCOLIMAIIMS, pPEaKIMd HWOHHOro OOMEHa, KaTauu3aTtop, XHMHYECKOoe
paBHOBecHe, OOpaTuMble U  HEOOpaTUMBIE  PEaKIUH, OKUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJIEHUE U
BOCCTAaHOBIIGHHE,  aJUIOTpOmusA,  aM(OTEpHOCTb,  XUMHYECKass  CBA3b
(KOBaJIEHTHAs, MOHHAs, METAJNINYECKas), KpUCTAINIMYECKasl pelIéTKka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON pEeaklMH, NPEAeSIbHO JOMyCTUMAas
koHueHTpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATUN U MPUMEHSTH
3TU MOHSTHUS IIPU OMMCAHUU BEIIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsI COCTaBICHUS (OPMYI BEIIECTB U
YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpPEAEHATh BAJICHTHOCTh M CTENEHb OKUCJICHHUS XHMHUYECKUX JJIEMEHTOB B
COCMHEHUSAX  PpA3JIMYHOIO  COCTAaBa, NPUHAMICKHOCTH  BEUIECTB K
OTpeNIeIEHHOMY KJIACCYy COCNWHEHUU 1Mo (popmyiiaM, BHJI XUMUYECKOW CBSI3U
(KOBaJI€HTHAs, MOHHAsl, METAJJIMYECKAsl)) B HEOPraHWYECKUX COCIUHECHUSX,
3apsii MOHA MO XUMUYECKOU (hopmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAWHECHUM, TUIl KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BEILIECTBA;



packpbiBaThb cMbica [lepuomnueckoro 3axkona J[. WM. Menngeneesa wu
JEMOHCTPUPOBATH €r0 MOHUMAHKE: OMUCHIBATh U XapaKTEPU30BATh TAOJINYHYIO
dopmy Ileproguueckoil cCTEMbI XUMUYECKUX JJIEMEHTOB: pa3inyaTh NOHITHUS
«rnaBHas noarpynmna (A-rpynma)» u «noboynas noarpynna (b-rpymnma)y,
Majble U OOJIbIINE MEPUO/bl, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCSA B
NEPUOJUYECKON TabiauIe, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsija sApa, 0O0Ilee YMCIO DJIEKTPOHOB U
pacripefieieHue HMX 10  DJEKTPOHHBIM  CJO0sIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBONCTB JJIEMEHTOB U HUX COEAUHEHUN B
npenenax MajiblX IMEpUOJOB U TJIABHBIX MHOJATPYII C Y4E€TOM CTPOCHHUS HX
aTOMOB;

KJaccu(UUIUPOBaTh XUMHUYECKUE DJIEMEHTbl, HEOPraHWYeCKHe BEIleCTBa,
XUMHYECKUE peakuu (10 YKCIy U COCTaBy YYaCTBYIOLIMX B PEaKlMU BEILECTB,
no TerioBoMy 3G (deKTy, Mo HU3MEHEHUIO CTEIEHEW OKHMCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME U CHEHU(PUUYECKHE XUMHYECKUE
CBOICTBA MPOCTBIX U CIOKHBIX BEIIECTB, MOJITBEPKAasi OMMCAHUE MPUMEpPaMuU
MOJICKYJISIDHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaxkiuu;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJUTUUECKON AUCCOIMALMN KUCIOT, HIEI0YEN U
coJiei, TOJHBIE W COKpalIEHHbIE YypaBHEHHS peakluii HOHHOTO OOMeHa,
YpaBHEHHUS PEaKIUi, MOATBEPKIAIIINX CYIIECTBOBAHHE IN€HETUYECKOU CBSI3H
MEXKy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKUuid
MIOCPEJICTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHCca ATUX PEaKInid;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTM OT WX CTPOEHHS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAILIECHUI B Pa3JIUYHBIX YCIOBUSAX;
BBIYHCIISITh OTHOCHTEJIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYEO MaccChbl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTa 1Mo (popMysie COeTMHEHUs, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHHIO XUMHYECKOM
peakuuu;

coONI0IaTh MpaBUJia TOJIb30BAHUS XUMHYECKOW MOCYIOH M JTa0OpaTOPHBIM
o0opyIoBaHUEM, a TaKKE MPaBUIIa OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUU
C HMHCTPYKLUMSMU MO BBINOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMNBITOB IO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKHUCIOTO
rasa);

IPOBOJIUTh PEAKIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIM COCTAB Pa3JIMYHbBIX
BEILECTB: PACHO3HABaTh ONBITHBIM NyTEM XJIOpUA-, OpoMUI-, HOAUI-,
kapOoHat-, Qocdar-, cunukar-, cyiabhar-, THUIPOKCUII-UOHBI, KATHOHBI
aMMOHHUSI 1 MOHBI U3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX



pacTBOpax HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIIUU MBICIUTEIBLHON ACITCIBHOCTH — aHAIHW3 W
CUHTE3, CpaBHEHHE, O0O0OIECHHE, CHUCTEeMAaTH3aINIO, BBHISBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBS3€H — I M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYCCKUX
peakiuii, ©eCTeCTBCHHO-HAyYHBIE METOJbl IO3HAHUA —  HAOJIIOJICHHE,
U3MEPEHUE, MOJCITUPOBAHUE, IKCIIEPUMEHT (PEasIbHbI U MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
N HauMeHOBaHMe KojaundecTBO 9acoB DJIeKTPOHHbIE Cnmcok UTOrOBBIX IVIAHUPYEMBIX Croco0 omeHKH
[1]
I /;1 pa3aesoB U TeM B Kontpo | IIpakTn (uudposbie) pe3yabTAaTOB ¢ YKa3aHUEM ITAINOB UX HTOTOBLIX
NPorpamMmbl Cero | nLubre YyecKHe o0pa3oBaTte/ibHbIE popmupoBanus IUVIAHMPYEeMBbIX
padoTbl | paGoThI pecypcbl pe3yJbTaToB
Paznen 1. [lepBonavanbHble XMMUYECKHE MOHATHSA
XUMHs — BaKHas PacKpBIBaTh CMBICII OCHOBHBIX [TpakTnueckas
00J1acThb XUMHYECKUAX ITOHSITHUI: aTOM, MOJIEKYJIa a0boTa, YCTHBIN
1.1 | ecTecTBO3HAHUS U 5 2 bubmiorexa LIOK XUMHYECKUN DITEMEHT Hpoc;oe o gnpoc ”

' N https://m.eds00.ru/7f41837¢ ’ ’
MPaKTUYECKOU BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH TECTUPOBAHUE
JIESITEILHOCTH YeI0BEKA

YMETh  HMCHOJIB30BaTh  XHUMHYECKYIO | ¥YCTHBIN ONpOC,
12 BemectBa n 15 1 bubmuoreka [JOK CUMBOJIUKY Ul COCTaBieHHUS (HOPMYJ | TEPMHUHOJIOTHYE
) XUMUYECKUE PEAKIINU https://m.edso00.ru/7f41837c | BelIECTB W YPaBHEHUH XUMHYECKUX | CKUW IUKTAHT,
pEaKINii; TECTUPOBAHUE
Hroro mo pazmeny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe i HEOPraHUYeCKHX BelleCTB
KJIacCU(DUIIMPOBATH XUMUUYECKHE TepMuHoJIOrNYE
3JIEMEHTHI, HEOpPraHNYECKHE BEIIECTBA CKUH JTUKTAHT
21 Bosznyx. Kucnopoa. 6 bu6nuoreka [IOK XI/IMI/I‘leCK;/Ie peI;KHHH (110 ey 1 > e, 0(;
' ITousitue 00 okcugax https://m.edsoo.ru/7f41837c y poc,
COCTaBYy YYaCTBYIOUIUX B PEAKIUU TECTUPOBAHUE
BEIIECTB, [0 TeIIOBOMY 3 (DeKTy)
KJIacCU(DUITMPOBATH XUMUUYECKHE TepMuHoJIOrNYE
3JIEMEHTHI, HEOPraHNYECKHE BEIIECTBA CKUH JUKTAHT
2.2 Bonopox.Iowsrue o 8 1 Bubmorexa HOK XI/IMI/I‘leCK;/Ie eI;KuI/II/I (10 yucny u ’ CTHBIH OII oc’
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c P y y poc,
COCTaBYy YYaCTBYIOUIUX B PEAKIIUU TECTUPOBAHUE
BEIIECTB, 110 TEIIOBOMY YD HEKTY)
KJIACCU(PHUIIMPOBATH XUMUYECKUE TepmuHonoruue
Bopa. PacTBopsl. o
bubmmoreka [IOK AJIEMEHTBI, HEOPraHUYECKUE BEUIECTBA, | CKUM JIUKTaHT,
2.3 | Ilonstue 00 5 1 1 .
https://m.eds00.ru/7f41837¢ | XUMHYECKUE PEAKLMH (II0 YUCITY U YCTHBIU OIIpOC,
OCHOBaHHUIX
COCTaBYy YYAaCTBYIOIIMX B PEAKIUU TECTUPOBAHUE,
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BEIIECTB, 110 TEIUIOBOMY 3 deKTy),
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX KAQYE€CTBCHHOI'O
COCTaBa, BOBMOKHOCTH MPOTEKAHUS
XUMHUYECKUX IIPEBPAILICHUH B
PAa3IMYHBIX YCIIOBUAX

PaKTUYeCKas
paborta

HpI/IMeHSITI) OCHOBHBIC OHCpaHI/II/I
MBICHHTGHBHOﬁ JCATCIIBHOCTHU — aHAJIN3
Y CHUHTE3, CpaBHEHUE, 00001IeHHE,

TepMuHoOIOTNYE
CKHI TMKTaHT,
YCTHBIH OIpoC,

CUCTEMAaTH3AINIO, KTacCU(DUKAIIHIO, TECTUPOBAHUE,
OCHOBHEIE KJIaCCEI BBIABJICHUC IPUYHUHHO-CICACTBCHHBIX IMpaKTU4YCCKas
2.4 | HeOpraHWYECKUX 11 1 1 bubnmorexa LIOK CBsI3€ — JIJIsl U3YYCHHS CBOMCTB paborta
. https://m.edsoo.ru/7f41837c .
COCANHCHUUN BCIICCTB U XUMHUUYCCKUX PCaKIINH,
€CTCCTBEHHO-HAYYHBIC METO/IbL
TI03HAHUS — HAOJIO/ICHHE, H3MEPEHHE,
MOJICITUPOBAHUE, IKCTICPUMEHT
(peanbHBIN U MBICTICHHBIH)
Hroro mo pazmeny 30

Pasnen 3. [lepuogudeckuii 3axoH u [lepuoaundeckas cucreMa XuMHYECKHX 3JIEMEHTOB

c¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeaknun

. U. MenpaeseeBa. CTpoeHue aToMOB. XUMHYeCKAasi

ackpbIBaTh cMbIch [leproauieckoro TectupoBanue,
3akoHa /[. 1. Menneneena: TEPMHUHOJIONYEC
[Tepunoauyueckuit 3aKoH JIEMOHCTPUPOBATH IOHUMAHHE KUW TUKTaHT,
u [lepuoanueckas MEePUOIMYCCKON 3aBUCHUMOCTH CBOMCTB | PCILICHHE
31 | CHCTEMA XUMHIECKHX 7 bubnmoreka LIOK XHUMHYECKHUX 3JIEMEHTOB OT UX MPaKTUYECKUX
anemenToB 1. 1. https://m.edso00.ru/7f41837c | monoxxenus B [lepuoauueckoit cucrteme, | 3aaad
Menene-eBa. 3aKOHOB COXPaHEHUS MacChl BEIIECTB,
Crpoenue atoma IMOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHA
ABoraapo
Xumudeckas CBSI3b. BBIYUCIISITH OTHOCUTEIBHYIO TectupoBanue,
3.2 | OKkucIuTenLHO- 8 1 bubmmorexa LIOK MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl TEPMUHOJIONYEC

BOCCTAaHOBUTCIIBHBIC

https://m.edsoo.ru/7f41837¢c

BCIICCTB, MACCOBYIO JOJIIO

KW TUKTaHT,
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peaknuu

XHUMHYECKOTO dJIeMeHTa 0 hopmyrie
COCIMHEHUS, MACCOBYIO JIOJTIO
BEIIECTBA B PACTBOPE, MIPOBOIUTH
pacUéThI 10 YPABHCHHUIO XUMUYECKOU
peakuuu;

MPUMECHSITh OCHOBHBIE OTIepaIH
MBICTUTEIIBHON JCATEIbHOCTH — aHAJIU3
Y CHUHTE3, CpaBHEHUE, 0000IIeHHE,
CUCTEMAaTH3AINIO, KJTacCU(DUKAIIHIO,
BBISIBJICHHE TPUYHHHO-CIICACTBCHHBIX
CBSI3€M — N1 U3YYEHHS CBOMCTB
BEIECTB M XUMUYCCKHUX PEAKIIHH,
€CTECTBCHHO-HAYYHBIE METO/IBI
MO3HAHMS — HAOIIOICHUE, H3MEPEHUE,
MOJICTTUPOBAHUE, SKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIN )

pelieHue
MPAKTUYECKUX
3aj1a4

Htoro o pasaeny 15 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
Pese e Bpe 3 bubmmoreka [IOK
SCPBHO® Bper https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 69

YACOB I1O ITPOI'PAMME
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