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[TporpamMmMa 1o XMMUHU Ha ypOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUsl COCTaBJIEHA HA OCHOBE
TpeOOBaHU K pe3yabTaTaM OCBOCHHS OCHOBHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoBanusi, mpeacrabieHHbIXx B PI'OC 00O, a Takxke Ha 0CHOBE (peaepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MPEToaBaHus y4eOHOTro IpeaMeTa
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanusax Poccuiickoit denepanun.

[TporpamMma o xumMuM 1a€T NpeAcTaBIeHUE O LENsIX, O0IIel cTpaTerut 00y4eHus,
BOCIIUTAHMS U Pa3BUTHUS O0YUAIOIUXCS CPEACTBAMHU YUeOHOTO IIPEMETa, YCTaHABIMBAET
o0s3aTenpHOe MPEAMETHOE CO/Iep KaHKe, IPelycCMaTpUBaeT pacipe/ielIeHne ero o Kiaccam u
CTPYKTYpUPOBAHHE 110 pa3JesiaM U TEMaM IIPOrpaMMBbl 10 XMMHH, OIPEEIISAET KOJIUYECTBEHHbIE
Y Ka4eCTBEHHbIE XapaKTEPUCTUKU COJIEP)KaHUS, PEKOMEHIYEMYIO MOCIIe0BATEIbHOCTh
U3YyUYEHHS] XUMHHU C YIETOM MEXKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOIMKH yueOHOTO
Ipolecca, BO3paCTHBIX 0COOEHHOCTEN 00yUJaloIuXCsl, ONMpeIesieT BO3MOKHOCTH MpeaMeTa JIst
peanu3anuu TpeOOBaHUH K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTebHON POTrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a Tak)Ke TPeOOBaHMI K pe3yJbTaTaM 00yYeHHUs XUMUHU
Ha ypOBHE LieJIel N3yYeHHs MTPEeIMETa U OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIbHOM
JeSITeILHOCTH 00YUaIOIIerocsi IO OCBOCHUIO YUeOHOTO COIepPIKaHusl.

3HaHUE XUMHHU CITY’KUT OCHOBOH JUTst YOpMUPOBAHMSI MUPOBO33PEHHUSI 00yHarOIIErocs, ero
MpEJICTaBICHUN O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POpMUpPYEMbIE XUMHEH
MPEACTABJICHHA O B3aUMOIIPCBpPALICHUAX SHCPIUU U 06 9BOJIIOUHA BCUICCTB B IIPUPOIC, O MYTAX
pelIeHus rI100aNbHBIX IPOOJIeM YCTOMUNBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3paBOOX PAaHEHHUSI.

N3ydenne xuMuu:

CHOCOOCTBYET peanu3aliii BO3MOKHOCTEH U CaMOPa3BUTHS U (POPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el 1 (yHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB UX CAMOCTOSTEIILHON YyUeOHOU AEATETbHOCTH, SKCIICPUMEHTAIBHBIX U
HUCCIICO0BATCIIbCKUX yMeHHﬁ, HGOGXOI[I/IMBIX KaK B HOBCCI[HCBHOﬁ KHU3HHU, TaK U B
po(hecCHOHANTEHOU e TEIILHOCTH,

3HAKOMMUT €O CHEeNHU(UKON HayYHOTO MBIIIICHHS], 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IJI1a HAa €IMHCTBO NPUPOIBI M YeNIOBEKa, SBJISIETCS OTBETCTBEHHBIM ATAIIOM B (HOPMUPOBAHUU
€CTECTBEHHO--HAyYHOH TPAMOTHOCTH O0yUaroIuxcs;

Coco0CTBYeT (HOPMHUPOBAHHIO [IEHHOCTHOTO OTHOIICHHUS K €CTECTBCHHO--HAYYHBIM
3HAHUSM, K IPUPO/IE, K YSITIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJOTHYECKOE 00pa30BaHUE
00yJaromuxcs.

JlaHHbIe HampaBiIeHUs! B 00Y4EHNU XUMHUH 00€CIICUNBAOTCS CIEHU(PUKON CoaepKaHUs
y4eOHOTO MpeiMeTa, KOTOPBIH SABIsSETCS MEIarornuecky aJanTHPOBaHHBIM OTPAXKECHUEM
0a30B0il HAyKH XMMHHU Ha OTNPEACIEHHOM dTare e€ pa3BUTHS.



Kypc xuMuum Ha ypoBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCS CUCTEMBI IEPBOHAYATIBHBIX TOHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX OHATHH OPraHUYECKON XUMUH.

CtpyKTypa coaepkaHus MpOrpaMMbl IO XUMHH cPOpMUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja k e€ nzydenuto. Coaep:kaHne CKJIAIbIBACTCS U3 CUCTEMBI MOHATUA O XUMUYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI O XUMUYECKOM peakiuu. O0e 3TH CUCTEMBI
CprKTypHO OpFaHI/ISOBaHLI 1o HpI/IHI_[I/IHy IIOCJICA0OBATCIBbHOT' O pa3BI/ITI/I$I 3H3HHI>1 Ha OCHOBC
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3axkona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYE€HHUA O CTPOCHUHU aTOMA U XUMUYECKOU CBA3H;

— TIPEICTABJIICHUI 00 AJIEKTPOIUTHIECKON TUCCOIMAIINN BEIIECTB B paCTBOpax.

TeopeTnueckre 3HaHUS pacCCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH MOITYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCA MOCIEIOBATENIBHO OT OAHOTO YPOBHS K Ipyromy,
BBINOJIHSASL QYHKIUU OOBSICHEHHSI U IPOTHO3UPOBAHNUS CBOWCTB, CTPOCHHS U BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHme mporpamMmbl 10 XUMHUH CTIOCOOCTBYET (POPMHUPOBAHUIO MTPEICTABICHUS O
XUMHYECKOW COCTaBJISIIONIECH HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOUN MPUPO/IBI,
HNCHHOCTHOI'O OTHOMICHUA K HAYYHOMY 3HAHHUIO U MCTOAaM IMO3HAHUWS B HAYKC. I/I3yquHe XUMHUHU
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YyYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uKa. 7 Kiaccey.

[Ipu n3yueHn# XMMHUK TPOUCXOIUT (POPMUPOBAHHE 3HAHUH OCHOB XUMHUUECKOM HAYKU KaK
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKON JAEATEIbHOCTH YEJI0BEKa U KaK OJJHOrO
U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphL. 3a7jaua y4eOHOro mpeaMeTa COCTOUT B (pOpMUPOBAHUH
CUCTEMbl XMMUYECKHUX 3HAHUN — Ba)KHEHIINX (PAaKTOB, MOHATHUIH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa, S3bIKa HAyKH, B
NpUOOLIEHNH K HAYyYHBIM METOAAM IIO3HAHUS IPU U3YyUEHNUH BEILECTB U XMMUYECKUX peakiuii, B
(GopMHPOBAHNY U Pa3BUTHH MTO3HABATEIBHBIX YMEHUH U MX TPUMEHEHUH B y4eOHO-
NIO3HABATENIBHOM U y4eOHO-UCCIIe0BaTEIbCKON AEATEIbHOCTH, OCBOCHNUHU MPABUII O€3011aCHOTO
oOpalleHus C BELECTBAMU B IIOBCEIHEBHON KH3HH.

Jns  mpeogosieHHs TPYAHOCTEH B HM3yYeHHMHM YYeOHOTO mpenMera «XHUMHS»
HeoOXoauMa ajanTaius oO0beMa M XapakTepa y4eOHOTO MaTepuania K IO3HaBaTEIbHBIM
BO3MOXHOCTSIM JJaHHOM KaTeropuum oOOYyYalomIuxcs, Y4eT HMX OCOOCHHOCTEH pa3BUTHS:
UCIIOJIb30BaHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBS3€H, MOCTETIEHHOE
YCIIO’)KHEHUE U3Y4aeMOro MaTepuana.

[Ipy wu3ydyeHHH XHUMHHU HEOOXOAMMO  OCYHIECTBIIATH  B3aWMOJCHCTBHE  Ha
IIOJINCEHCOPHOM OCHOBE.

TeopeTnyecknii MaTepuall pEKOMEHYETCS U3ydaTh B MPOLECCE MPAKTUUECKON
JESATENbHOCTH. BO3MOXKHO BBIZIENIEHNE OTAEIBHBIX YPOKOB Ha PEILIEHUE 3a/1a4 B CBA3H CO
CJIO’KHOCTBIO aHanm3a Tekcta ooyqaronumucs ¢ 3[1P. Opraandeckoe eTMHCTBOMPAKTUIECCKON 1
MBICITUTEIILHON IEeATeILHOCTH 00yUaIOIUXCsl HA YPOKaX XUMHUU CIIOCOOCTBYET MPOYHOMY U
OCO3HAaHHOMY YCBOEHHIO 0a3UCHBIX XMMUYECKUX 3HAaHUN U ymMmeHui. Ocoboe BHUMaHUE TIPH
W3YYCHUH XUMUH YACTSETCS N3YUYCHUIO «CKBO3HBIX)» MOHSATUH U (POPMUPOBAHUIO HABBIKA
CTPYKTYpPUPOBaHUSI MaTepHaa.



[Ipu n3yueHn# XMMHUK Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI BaKHOE 3HAUCHUE
npuoOpenu Takue e, Kak:

— (opMHpOBaHUE UHTEIICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUH, CIIOCOOHOM alanTHPOBAThHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HaIpaBJIECHHOCTh 00YyUEHHs Ha CUCTEMAaTHYecKoe MPUOOIIEHUE 00YyJaoOINXCs K
CaMOCTOSATENILHON ITO3HABATEIILHOM JICSITEIbHOCTH, HAYYHBIM METOAAaM TIO3HAHNS,
(GOopMUPYIONIMM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— obecrieueHue yCIoBHi, CIOCOOCTBYIOUIMX MPUOOPETEHHIO 00YJaIOUIMMHUCS OTIbITa
pa3zHO00pa3HOM AEATENBHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIIUI), UMEIOLINX YHUBEPCAIIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUIOB AEATEIbHOCTH;

— hopmupoBanHue 001IeH GYHKITMOHATHLHOW M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM
qUCIIe YMeHI/Iﬁ O6T>SICHSITB 1 OLICHHUBATL SABJICHUA OKPYXKAOUICTO MUPA, UCITIOJIb3Yy 3HAHUA U
OTIBIT, MOTYYEHHbIE MPU U3YUYEHUU XUMHUU, IPUMEHATDh UX MPHU PEUICHUH MTPOOJIeM B
MMOBCEIHEBHOM KU3HU U TPYAOBOM JAESATEILHOCTH;

— ¢opMupoBaHUe Y 00YJaIOIUXCA TYMAHUCTHUECKUX OTHOILICHHH, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAaHUH 17151 BBIPAOOTKH HKOJIOTHUECKH 11€71eCO00Pa3HOro MOBEAECHUS B ObITY U
TPYIOBOH ACATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH IPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIMU K 00YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCITUTAHHIO
Ha OCHOBE YCBOCHUS 00IIEYETIOBEYECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIIs ¥ HalIPaBIECHHOCTH AajibHEHIIEro 00yueHusl.

OcoOenHocTn 0TOOpPA U AIANITALMH Y4eOHOT0 MaTepuaJia o XuMHHU

O6yuenue yueOHOMY TIpeAMETy «XHMHUS» HEOOXOIUMO CTPOUTh Ha CO3JaHUHU
ONTUMAIILHBIX YCIOBHH JIi YCBOGHHUS NpOrpaMMHOro Mmarepuana oOyuarommmucs c 3IIP.
Bonbioe BHMMaHuE NODKHO OBITH yneleHO oTOOpy y4eOHOro maTepuana B COOTBETCTBUHU C
OPUHIUIIOM JOCTYIHOCTH TPU COXpaHEHUH o0mero 6a3oBoro ypoBHA. OH JOMKEH IO
CoJIep’KaHUI0 U 00BbeMY OBbITh aJanTUPOBaHHBIM ISl oOydaromuxcs ¢ 3[IP B cooTBeTcTBUU € HX
0coObIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. CleyeT OOJIETYUTh OBJAJECHHE MaTepHaIoM
obyuarontumucs ¢ 3[IP mocpencTtBom ero aeTanbHOrO OOBSICHEHHS C CHCTEMAaTHYCCKHUM
IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B NPUMEHEHUU 3HAHUU C UCIIOJIB30BAHUEM IIPUEMOB
ANITOPUTMU3ALIMU U BU3YaAJIbHBIX ONIOP, 00YUYEeHUS CTPYKTYPUPOBAHHUIO MaTepHaa.

Bonbiioe 3HaueHune Juisi MOJHOIIGHHOTO YCBOGHHSI yueOHOT0 MaTepuaja UMeeT oropa Ha
MEXIPEMETHBIE CBSI3U BOIIPOCOB, H3y4aeMbIX B JaHHOM Kypce, € TaKUMH Yy4eOHBIMU
npeameramu kak «l['eorpadusy, «duznka», «buonorusy». I1o3Bonss paccmMarpuBaTh OJUH U TOT
e ydyeOHBbIH MaTepHall ¢ pa3HbIX TOYEK 3PEHUS, MEXKIPEIMETHbIE CBS3H CIOCOOCTBYIOT €ro
Jy4IIEMY OCMBICIICHHUIO, O0Jiee MPOYHOMY 3aKPEIUICHHUIO MOJYYCHHBIX 3HAHUH U MPaKTHUYECKUX
YMEHHIA.

[Ipy TNOATrOTOBKE K YpOKaM YYMTENb MAOJDKEH IMperycMOTpeTbh (OpMHUpPOBAHUE Y
0o0ydJaromuxcsi yMEHUW aHaJIM3WpOBaTh, CpaBHUBATh, 0000IIATH HW3y4aeMbI MaTepHa,
IUTAHUPOBATh TMPEACTOALIYI0 paboTy, OCYHIECTBISATh CAMOKOHTPOJIb. Heo0X0AuMO MOCTOSHHO
CJICIUTH 3a MIPABUIILHOCTHIO PEYeBOr0 O(hopMIICHUS BhICKa3bIBaHU 0Oydatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMH TOBEACHHSIM JeATEIbHOCTH oOyuatomuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOXKAHIIUI KOHTPOJIb COOIIOACHUS
MpaBUJ TEXHUKH OE30MacCHOCTH TIPH MPOBEIACHUH JIAOOPATOPHBIX pabOT B XUMHUYECKOM



KaOuHeTe.

IIpumepHbIe BUABI AesATeabHOCTH o0y4aromuxcs ¢ 3IIP, o0ycioBiaeHHbIe 0cO0BIMU
o0pa3oBaTe/IbHBIMHM NOTPEOHOCTAMHU M 00ecreYUBAKOIIHME OCMBICICHHOE OCBOCHHUE
co/iep:KaHuU 00Pa30BaHUA M0 MpeaAMeTy « XHUMHU»

Conepxanne BUIOB JAesITeNbHOCTH oOywatomuxcs ¢ 3[IP Ha ypokax xumum
ompenensieTcss WX O0COOBIMH  00pa3oBaTeNbHBIMH  TOTpeOHOCTSAMHU. [loMHMO  ITHMPOKO
ucnonb3yeMbix B OOIT OOO ob6mux mist Bcex O0y4aromuxcs BUIOB ACSTEILHOCTUCICIYET

YCUIINTH BHU/IbI I[eﬂTeJIBHOCTI/I,CHGLII/I(I)I/I‘IHLIC JJISL IIaHHOI>’I KaTCropmuun

oOydaromuxcs, Ui 00eCredeHuss OCMBICIICHHOTO OCBOCHHS COJICpXKaHHUS OO0pa3oBaHUs IO
NpeMeTy: YCHICHHE MPEeIMETHO-TPAKTHYECKON MEATEIFHOCTH C aKTUBU3alUeH CEHCOPHBIX
CHUCTEM, qcpeaoBaHuC BUOOB ACATCIBHOCTH, SaﬂeﬁCTBYIOH_[I/IX pa3indHbIC CCHCOPHBIC
CHCTEMBI;, OCBOCHHE MaTepuaja C OIOPOH Ha aITOPHTM; «IIOIIarOBOCTEY B H3yYCHHH
MaTepHaia; HCIOJIb30BaHHE JOIMOJHUTEIbHON BH3yalbHOH OHOpHI (TUIaHBI, 00Pa3lbl, CXEMBI,
mabI0HbI, onopHbIe Tabmub). [ pa3Butus y oOydaromuxcs ¢ 3[IPymenust  nenath BBIBOJIBI,

(hopMHUPOBaHUS TPAMOTHOTO pEYeBOr0  BBICKA3BIBAHUS HEOOXOAMMO
UCIIOJIb30BaTh OMOpHBIE cjoBa u kiwme. Oco0oe BHUMaHHE CIEAYyeT YACTUTh OO0YYCHHIO
CTPYKTYPHUPOBAHHIO MaTepHalia: COCTABIICHUE PUCYHOUYHBIX HBEPOATBHBIX cXeM,

COCTaBJICHHUE Ta0JINII, COCTaBJICHUE KIIacCU(PUKALUU  C

0003HAaYeHHBIMU OCHOBaHHUSIMHU JJIsl KjacCHU(PUKAIMM M HAIMOJHEHUE MX NpUMepamMu U p.
[IpumepHas Tematuueckass U TEpMUHOJIOTHUECKas Jekcuka coorBeTcTByer OOII

000.

Jns obywaronuxcst ¢ 3[IP  cyIecTBEeHHBIMU SIBJISIIOTCST TIPUEMBI  pabOTHI ¢
JIEKCUYECKUM MaTepuaaoM mo mpenmety. [IpoBonutcs crnenuanbHas paboTa Mo BBEACHHUIO B
aKTUBHBI CIIOBaph OOYYaroIMXCsl COOTBETCTBYIOIIEH TEPMHUHOJIOTHU. M3ydaemble TEpPMHHBI
BBOJISITCSI Ha TMOJMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3YallbHASI MOJIEPKKA, AlTOPUTMBI PaOOTHI
C OIMPCACIICHUCM, OIMMOPHBIC CXCMBbI IJId aKTyaJIn3aluu TCPMHUHOJIOTUH.

OO1ee 9rcIo 4acoB, OTBEAEHHBIX IS U3yYCHHS XMMUW Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBanus, coctaBiser 136 gacos: B 8 knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

8 KVIACC
ITepBoHayajbHbIC XHMHYECKHE NIOHATHS

[Ipenmer xumuun. Posib XuMuM B )KHU3HU YenoBeKa. XUMHUSI B CUCTEME HayK. Tena u
BellecTBa. PU3MUECKUEe CBOMCTBA BEILIECTB. ArperaTHoe cocTosinue BeniecTs. [loHsTHe 0
METO/IaX MO3HaHMs B XUMHH. UUCThIe BemecTBa U cMecH. CriocoOBI pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE dNIeMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTsie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUUECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAS aTOMHas Macca. OTHOCHTEIbHAS MOJICKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUY€ECKOIO 2JIEMEHTA B COCIUHEHHH.



Konunuecto BemectBa. Mosab. MosnspHas macca. B3aumMocBsI3p KosnyecTBa, Macchl U
Yrcia CTPYKTYPHBIX €JMHUIL BemecTBa. PacuéTsl o hopmynamM XUMUYECKHX COCAMHEHUM.

du3nyecKue U XUMUYECKHE SBJICHUSA. XUMUUECKas peaklus U e€ NpU3HaKu. 3aKOH
COXPaHEHMsI MacChl BEIECTB. XUMHUUECKUe ypaBHeHus. Kiaccudukanus XuMu4ecKkux peakiui
(coemuHeHUs, pa3I0oKEeHHsI, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHUYECKOW NOCY/I01, TpaBUIIaMU pabOTHI B JIAOOPATOPUH U TPUEMAMHU
oOparieHus ¢ 1abopaTopHBIM 000PYAOBAHUEM, H3YUCHHE U ONTMCAaHNE (PU3NUECKUX CBOWCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMIOACHNE (PU3NUecKuX (TUIABJICHHE BOCKA, TAsTHHE JIbA,
pacTHpaHue caxapa B CTyIKe, KHTIEHUE U KOHJICHCAIUsI BOJIbI) 1 XUMUYECKUX (TOPEHHE CBEUH,
NPOKaJIMBaHUE METHOMN MPOBOJIOKH, B3aUMOACHCTBUE MeJa C KHCIOTOM) SIBJICHUHN, HA0II0JeHHUE
U OIMCaHue MPU3HAKOB MPOTEKAHUSI XUMUUECKHUX PEeaKIuil (pa3ioxkeHue caxapa,
B3aUMO/ICHCTBHE CEpPHON KUCIIOTHI C XJIOPUAOM Oapus, pazinoxenue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aMMOJICHCTBHE Kese3a ¢ pacTBopoM cosit Menu (1), m3ydenue cnoco6oB
pa3zfeneHus cMecei: ¢ MOMOIIbI0 MarHUTa, (PUIBTPOBAHUE, BHITAPUBAHKE, TUCTHILIISINA,
xpomaTorpadusi, MpoBeIeHNE OYUCTKHI IOBAPEHHOM COJIN, HaOII0ICHNE U OITMCaHNE
Pe3yNbTaTOB MPOBEACHHUS ONIbITA, WIITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3/1aHNE
MoJeneil MoJIeKy (IIapOCTEPIKHEBBIX ).

Ba:xuHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3znyx — cmeck razoB. CoctaB Bo3ayxa. Kuciopos — 3neMeHT U mpocToe BEUIECTBO.
Haxosxnenue kucnopoa B mpupojie, Gu3ndeckue 1 XUMHIECKHE CBOMCTBA (PeaKIuu TOPEHU).
Oxcunpl. [Ipumenenne kucnopoaa. CrocoObl MOMyUYeHUsI KUCIOPOa B IaOOPaTOpUH U
pOMBIIICHHOCTH. KpyroBopoT kucinopona B npupoe. O30H — amIOTPOIHAS MO UKATIHS
KHCJIOPO/Ia.

TennoBoii 3¢ (hekT XUMUUECKO# peakinu, TePMOXUMHUYECKIE YPaBHEHHUSI, IK30- U
SHAOTEPMHUUYECKUE PEAKIMH. TOIIMBO: Yrojab U METaH. 3arpA3HEHUE BO31yXa, yCUICHHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Bo1opoaa B MpUpoe,
buznyeckue 1 XuMUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyueHus. Kuciotsl u comnu.

MoutsipabIii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue CBOMCTBA BoAblL. Bona kak pactBopurens. PactBopsl. Hacelennsie u
HEHACBILICHHBIE pacTBOPHI. PacTBOpUMOCTS BemecTs B Boze. MaccoBast 10JIs BEIECTBA B
pacTBope. XuMHUYECKHE CcBOicTBa BOJbl. OcHOBaHMs. Poiib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopot BoJibl B IpUpoie. 3arpsa3HeHre NPUPOIHbIX BoJ. OXxpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coeaunenuii. Oxcuapl. Knaccudukanus okcuaos:
coyieoOpa3yrorire (OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosleoOpasyromue. HomenknaTtypa
okcu0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHne oKCuaoB.

OcHoBanus. Kmaccudukamus OCHOBaHH: MIETOYH U HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. du3ndeckue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. [1oiryuenue
OCHOBaHUM.



Kucnotsl. Knmaccuduxanus kucnor. Homenknatypa kuciaot. @uzndeckue 1 XUMHYECKUE
cBoricTBa KUCHOT. P akrusHoctu MetainoB H. H. bekerosa. Ilonydenue kucior.

Comu. Homenknarypa coseii. @usnueckue u XuMHUYeCKue cBoicTBa coneil. [lomyuenue
coJIen.

['eneTnyeckas cBsI3b MEXK/y KlacCaMl HEOPraHUYECKUX COCTUHEHHM.
Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OMpeesICHIE COIEpKaHUs KHCIOPOAa B BO3/1yXe, OIydeHHE, COOUpaHue,
pacro3HaBaHHe U U3YYEHHE CBOMCTB KUCIOPO/a, HaOII0IeHHE B3aUMO/ICHCTBHSI BEILIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOSHUKHOBEHHUS U MPEKpaIeHus: ropeHus (mmoxapa), 03HakOMJIEHUE C
oOpa3iaMu OKCHJIOB M OITMCAaHUE X CBOMCTB, MOJy4yeHue, coOOMpaHue, paclio3HaBaHUE U
M3y4eHUE CBOMCTB BOJI0poa (TOpeHue), B3aumoiecTeue Bojgopoa ¢ okcugom meau (1)
(BO3MOXHO HCIIOIB30BAHUE BUICOMATEPUAIIOB), Ha0II0IeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, HcceOBaHNEe OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3JIIMYHON PaCTBOPUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM A0JIE paCTBOPEHHOTO BEILIECTBA,
B3aUMO/ICHCTBUE BOJBI C METANIaMH (HAaTPUEM U KaJIbLIMEM) (BO3ZMOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IeHUE N3MEHEHHS OKPACKU WHANKATOPOB B PACTBOPAX KUCIIOT U HIENIOUEH, H3yueHUE
B3aumoaeicTBus okcuaa meau (I1) ¢ pactBopom cepHOM KUCITOTHI, KUCIOT C METAJIJIaMH,
peaKkui HEUTPAIU3ALUH, II0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU M, BBITECHEHUE OJJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJH, pEeUICHHE SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Baxknelme
KJIACChl HEOPTAHUYECKUX COCTUHEHUN».

IHepuoauueckuii 3axoH u Ilepuoanyeckas cucreMa xumudeckux djiementosn /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKU KIACCUPHUKAIIMYA XUMUYECKHUX 31eMeHTOB. [loHsATHE 0O rpymnmax
CXO/IHBIX 3JIEMEHTOB (IIE€JI0YHbIE U I1E€JI0YHO3EMENIbHBIE METAJIIbL, TaJIOT€HbI, HHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yoT aM(pOTEpHBIE OKCUIBI U THIAPOKCUIBI.

ITepuonnueckuii 3akoH. [lepuoanueckas cucremMa XuMHIeCKUX 3aeMeHToB Jl. 1.
MenneneeBa. Koporkonepuoanas u anmuHHONIeproaHas Gopmel [lepuonnueckoit cuctemMbl
xumuueckux 3neMeHnToB . 1. Mengeneesa. [lepuonbl u rpynmnbl. PU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHue
AJICKTPOHHBIX 000J10YEK aTOMOB TIEPBBIX 20 XUMUUYECKUX AIeMeHTOB [leproandyeckoit cucteMbl
. . Menneneesa. XapakTepUCTUKa XUMUYECKOT'O 3JIEMEHTA 110 €T0 IOJIOKEHUIO B
ITepnomnnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAUTMUECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOJIaM.

3nauenue [lepuoauueckoro 3akona u [lepuoauueckoil CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs pa3sBUTHs HayKU U npakTuku. 1. 1. MeHneneeB — y4€HbIl U IPasKJaHUH.

Xumnueckas cBa3b. KoBaneHnTHas (1oJisipHasi U HETOJSIpHAs) CBSI3b.
DIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs1 CBA3b.



Crenenb okuciieHus. OKUCIUTENbHO--BOCCTAHOBUTCIIHLHEIC pcaKkuu. Hpoueccm
OKHCJICHMS U BoccTaHOBIeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3iioB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCH A
IIUHKA C pacTBOPaMH KUCJIOT U I1IEJI0Y€eil, MPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (ropeHue, peakuu pa3ioKeHUs, COSTUHEHHUS).

Meosrtcnpeomemnuwie ceazu

Peanuzanus MeXIpeAMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 8 KJIACCE OCYILECTBISETCS
Yyepes3 UCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TIOHATUMN, TaK U MOHSATHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011re ecTeCTBEHHO--HayUHbIe MMOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHSL, 3aKOH,
aHAJIN3, CUHTE3, KIaCCH(PHUKAIUS, IEPUOTUTHOCTh, HAOTIOACHHUE, YIKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJCIIb, SIBIICHHE.

®dusnka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOTIBI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, SJICKTPUUECKUN 3apsif, BEIIECTBO, TENIO, 00hEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, GU3NIECKUe BEITMUYUHBI, CIMHUIIBI H3MEPEHUS, KOCMOC, TIJIAaHETHI,
3BE361, ColHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadms: armocdepa, runpocdepa, MUHEpaIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC
BemecTtBo M XUMHYeCKasi peakuust

ITepuoanueckuii 3akoH. [lepuoanueckas cucremMma XuMHIEeCKUX 3eMeHToB Jl. 1.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUECKHUX
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAJIUS, KAIBIH U UX COSAMHEHUI B COOTBETCTBUU C
MOJIOXKEHUEM AJIEeMEHTOB B [leproanyeckoii cucteMe U CTpPOSHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUJIbl XUMUYECKON CBA3HM. THIBI KPUCTAIINYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKON
CBSI3H.

Knaccudukamnmst 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIUXCS K Pa3JIMYHbIM KJIaCCaM HCOPraHUYCCKUX COGI[PIHGHHfI, T'€HETHUYECKasa
CBA3b HCOPIraHUYCCKHUX BCUICCTB.

Knaccudukanus XuMHUeCKUX peaklui Mo pa3IMuHbIM MPU3HaKaM (110 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 10 TEIII0BOMY 3(p(eKTy, M0 N3MEHEHHUIO CTENeHEN
OKHUCJICHHUS XMMHUYECKHUX 3JIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHIO KaTaiu3aTopa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsaTtue o ckopoctu xumMuyeckon peakuuu. [TonsTue 06 06paTUMBIX 1 HEOOPATUMBIX
XMMHYECKUX peaknusx. [IoHsITHe 0 TOMOTeHHBIX U TeTepOreHHbIX peakiusax. [lonstue o
kataynuze. [loHsaTHe 0 XMMHU4YecKoM paBHOBecuU. DaKTOPHI, BIUAIOLINE HA CKOPOCTh
XUMHAYECKON PeaKIuy U MOJ0KEHUE XUMUIECKOTO PABHOBECHS.



OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkiuu, 3H€KTpOHHBIﬁ 6aHaHC OKHCJINUTCIBbHO-
BOCCTaHOBUTENIbHOM peaknuu. CocTaBIeHUE YPaBHEHUH OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
PEaKIHii ¢ UCIIOJIb30BaHHEM METO/Ia AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOIUALIMKI. DIEKTPOIUTHI U HEIJEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHnu3M aucconranu BEUICCTB C pa3JIMYHbIMU BUAAMU XHUMHYECKOU CBSI3H.
CreneHb Jucconuanuu. CunbpHbIE U CHa6I>Ie SJICKTPOJINUTHI.

Peakiuu nonHoro oOMeHa. Y CIoBHs MPOTEKaHUS PEaKIuii HOHHOTO 0OMEHa, TTOJIHBIC U
COKpallEHHBIE HOHHBIE YpaBHEHMI peaklinid. CBOMCTBA KUCIIOT, OCHOBaHUM U COJIEH B CBETE
MIPEACTABICHUH 00 AJIEKTPOIUTHICCKON aucconnanun. KauecTBeHHbIE peakiiy Ha HOHBI.
[TonsTe o ruiponunse coseu.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJIEISIMUA KPUCTAININYECKUX PEIIETOK HEOPraHMUECKUX BEIIECTB —
METaJUIOB U HEMETaJIOB (rpaduTa U anmasa), CII0’KHBIX BEIECTB (XJIOpHIa HATpUs),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakui OT BO3JEHCTBUS pa3IMUHbIX
(bakTOpOB, HCCIEeI0BAHNE HIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOIIECca TUCCOIHAINN
KHCJIOT, LIeJI0Yel U conel (BO3MOXKHO UCIIOJIb30BAHNE BU/IE0 MAaTEPUAIIOB), IPOBEIECHUE
OTIBITOB, WJUTIOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS pPeaKIuii HOHHOTO oOMeHa (00pa3oBaHue
ocajika, BbIJIeJICHHE Tra3a, 00pa30BaHKE BOJIbI), OBITOB, WITIOCTPUPYIOIUX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakluil (frOpeHue, peakiuu pas3jioKeHNs, COETUHEHUS),
pacrno3HaBaHHe HEOPTaHMYECKUX BELIECTB C TOMOIIbIO KaUE€CTBEHHBIX Peakifil Ha HOHBI,
peleHre SKCIEPUMEHTAIbHBIX 3a/1ay.

HeMmeTajibl 1 HX COCANHECHUSHA

OO1m1ast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEepHbIE
cTeneHu okucieHus. CTpoeHue U (pu3nyeckre CBOMCTBA MPOCTHIX BELIECTB — raJIONeHOB.
XVMHYECKUE CBOWCTBA HA IPUMEPE XJI0pa (B3aMMOJEICTBIE ¢ METaJlJIaMi, HEMETaJllIaMH,
miesiogamu). XiopoBogopoA. CoJistHast KUCII0Ta, XAMUYECKUE CBOWCTBA, MOTyYeHUe,
npuMeHeHue. JleicTBre XJIopa U XJI0pOBOJOPO/Ia HAa OpPraHU3M 4YejI0BeKa. BaskHenue Xiopuasl
U UX HAXO0XKJCHHUE B IIPUPOJIE.

OO6mras xapakrepucTuka 3aeMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nyeckre CBOMCTBa MPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOITHBIE MOIU(PHUKAIIMU KUCIOPOAA U cepbl. XUMUYECKHE CBOWCTBA
cepsl. CepoBoopoI, CTpOCHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. OKCHUIBI CEPhI KaK
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCioTa, GU3NUecKue 1 XMMUYEeCKHe CBOWCTBA
(oOrmIHMe Kak MmpeCTaBUTENS Kilacca KUCIIOT U crieluuueckue). XUMHIECKUE PEaKIUH,
JeKallye B OCHOBE MPOMBIIIIJICHHOTO CII0c00a MOoTy4YeHust cepHOr KucnoThl. [Ipumenenue
cepHOi KucaoThl. CoJM CEpHOM KUCIIOTHI, KaUeCTBEHHAs peaklus Ha cyabdaT-uoH. Haxoxnenue
Cephl U €€ COEAMHEHHI B TpUpoAe. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEN CPEeIbI
COCZIMHEHUSIMU cepbl (KUCIOTHBIE TOKIH, 3arPs3HEHUE BO3/[yXa U BOJJOEMOB), CIIOCOOBI €T0
IPEIOTBPALLEHUS.

OO01m1ast xapakTepucTHKa 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHsI. A30T, pacCpOCTpaHEHUE B IpUPoJIe, PU3NUECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHAK, ero (U3NYecKue U XUMHUECKUE
CBOICTBa, MosyueHue u npuMeHneHue. Conu aMMOHUS, UX GU3HUECKUe U XUMUYECKUE CBOMCTRA,
npuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHUS. A30THas KMCIIOTa, €€ MoIy4YeHue,
bu3nYecKue U XUMHUIECKHE CBOMCTBA (00ITHe KaK MPEICTaBUTENS Kilacca KUCIIOT U



cneunpuyeckue). Mcnoab3oBaHue HUTPATOB U COJICH aMMOHHS B KAUECTBE MUHEPATIBHBIX
ynoOpeHui. XuMHUYecKoe 3arpsi3HeHHE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta (KUCIIOTHBIS
JIOX/IY, 3arpsi3HEHHE BO3/1yXa, MOYBHI M BOJ0EMOB). Dochop, auIoTponHbIe MOIUPUKAITIH
docdopa, pusnueckue u xumudeckue ceorictBa. Oxcup docdopa (V) u pocdhopHas Kuciora,
¢u3nUeckrue 1 XUMUYECKHE CBOWCTBA, mosryueHue. Mcnonb3oBanue pocdaroB B kauecTse
MHUHEPAIBHBIX YA0OpEHHIA.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUS. Y TIIEpO/l, aJUIOTPONHbIE MOAU(UKAIINH, pacIpOCTPaHEHHE B
npupoe, Gpu3nvdeckue u XUMHYECKHe cBoicTBa. Ancopouus. Kpyropopot yriepona B mpupoe.
Oxkcuppl yriaeposa, ux pusndeckre U XMMHUECKUe CBOMCTBA, eCTBHE HA KUBbIE OPTraHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJIOTHYEeCKUE MPOOIeMbl, CBsI3aHHBIE ¢ OKCHIOM yriepona (IV),
TUIO0TE3a IN100aJbHOTO MOTETUICHUS KITMMaTa, MapHUKOBBINA 3G (deKT. YToNbHAas KUCIOTa U €€
COJIH, UX (PU3NYECKHE U XUMHUECKUE CBOMCTBA, OJIy4YeHUE U TpuMeHeHrne. KauecTBeHHas
peakius Ha KapOOHaT-uOHBI. Mcmonp30BaHe KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

HepBOHa‘-IaJIBHBIC IIOHATUA 06 OpTraHUYCCKUX BCHICCTBAX KAK O COCANMHCHUAX YIJICpOaa
(MeTaH, 3TaH, 3TUJICH, alleTHIICH, STAHOJ, TJMIIEPHH, YKCYCHAs KucioTa). [Ipupoanbie
UCTOYHHUKHU YTJIEBOIOPOIOB (yroiib, MIPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MEepepabOTKH
(O6eH3uH), UX POJIb B OBITY U IPOMBITINICHHOCTH. [ToHATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OeJKax, yrieBoJax — U UX POJIM B )KU3HU YeJIoBeKa. MaTepuanbHOe eMHCTBO
OpTaHUYCCKUX U HCOPTraHNICCKUX COC,Z[PIHCHHﬁ.

KpemHnii, ero ¢puznueckre u XUMHUUECKHE CBOMCTBA, MOJYYCHUE U IPUMEHCHHE.
Coenunenus kpeMHus B ipupoe. Obuue npeacrapineHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM Kuciaote. CHIIMKATHI, KX UCIIOJIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BaxkHelmue
CTPOUTEINIbHBIE MaTepHAalIbl: KEpaMUKa, CTEKJIO0, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0€30MMacHOTO UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPUAIIOB B TOBCETHEBHOM KM3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHre 00pa3IoB HEOPraHMUECKUX BEUIECTB, CBOMCTB COJITHOW KHUCIIOTHI, IPOBEICHNE
Ka4eCTBEHHBIX PEAKIIMHA Ha XJIOPUI-UOHBI U HAOIIOA€HNE IPU3HAKOB UX NPOTEKAHMsI, OTIBITHI,
oTpakaromye pU3NIecKre 1 XUMHUECKUE CBOMCTBA TaJIOTEHOB M UX COeTMHEHUN (BO3ZMOXKHO
WCITOJIb30BAaHNE BHICOMATEPHAIIOB), 03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpUI0B (TaJOTEHUIOB),
O3HAKOMJICHHE C 00pa3amMu cepbl U e€ COCTMHEHUAMH (BO3MOKHO UCTIOIb30BaHUE
BHJICOMATEPHAIIOB), HAOJIFOACHHUE TIpoIiecca OOyTIMBaHUS caxapa MoJ IeHCTBUEM
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI, N3y4E€HHE XUMUYECKIX CBOWCTB pa30aBieHHON CepHON
KHCJIOTBI, IPOBEJICHNE KAUECTBEHHOHN peakK Ha Cysb(aT-uoH U HaOI0AeHUE IpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBAMHM a30Ta, pochopa 1 X coeTuHEHUN
(BO3MOHO HCIIOIB30BaHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HhocHOPHBIX yIOOpEHHUIH,
NoJy4YeHue, coOupanue, pacro3HaBaHHe U U3y4eHHE CBOWCTB aMMHUaKa, IPOBEICHHUE
Ka4eCTBEHHBIX PEAKIMi Ha MIOH aMMOHUSA U (pochaT-uoH U U3ydYEeHUE IPU3HAKOB UX
IIPOTEKAHUs1, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO (BO3ZMOXKHO
UCII0JIb30BaHUE BUICOMATEPUAIIOB), U3yUEHHE MOJIENICH KPUCTAIUTMYECKMX PEHIETOK anMasa,
rpaduTa, QpyiepeHa, 03HaKOMIIEHUE ¢ IPOIIECCOM aCOPOIIMH PACTBOPEHHBIX BEUIECTB
aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTHBOra3a, MoJyuYeHHe, CoOOupaHue, paclio3HaBaHUE
U U3y4YECHHE CBOMCTB YIJIEKUCIIOTO ra3a, IPOBEJACHNE KaUeCTBEHHBIX Peaklnii Ha KapOoHAT U
CHJIMKAT-HOHBI M U3YYEHHUE IPU3HAKOB UX MIPOTEKaHUs, O3HAKOMIIEHUE C IPOAYKIUEH
CUJIMKATHOM IIPOMBILUIEHHOCTH, PEILICHUE SKCIIEPUMEHTANIBHBIX 3a/a4 110 TeMe «Baxunenmmue
HEMETAJUIBI U UX COCIUHEHUS.



MeTajiibl M UX COEAMHEHUS

OO011ast XapakTepUCTUKA XUMHUECKUX IEMEHTOB — METAJUIOB HA OCHOBAHUHU UX
nosioxkenus B [lepuoauueckoii cucreme xumuueckux aiuemeHToB 1. . MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTauioB. MeTtaunueckas CBA3b U METAJUINYECKask KPUCTAIUITMYECKAs
pemeéTka. DIeKTPOXUMUUECKHUN psijl HaNpsHKEeHUH MeTaiuioB. PU3NUecKue U XUMUYECKUE
cBoiicTBa MeTaiioB. OOMIKe CrTOCOObI MOydYeHHsI METAIIOB. [IoHSITHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTallb, UyTyH, JIOPATIOMUHUHN, OpOH3a) U
UX IPUMEHEHHE B ObITY M IPOMBIIIICHHOCTH.

[[lenounbie MeTaiIbl: TONOXKEeHUE B [lepronnueckoi cucteMe XuMHYECKUX 3J1EMEHTOB /.
N. Menaeneesa, CTpOEHHUE UX aTOMOB, HAXO0KJICHHUE B Ipupoae. Duznueckre 1 XUMUYECKUE
CBOICTBa (Ha MpuUMepe HaTpus U Kanwusi). OKCUABI U THAPOKCUIBI HaTpus U Kanusl. [IpuMenenue
HIEJIOYHBIX METAIJIOB U UX COECTMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLIMii: TTOJ10KeHUE B [leproanueckoit
cucTemMe XuMuueckux anemeHToB . . MenneneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B
npupoze. Duznueckrne U XUMUYECKUE CBOMCTBA MarHus U Kalblvs. BaxHenmue coeuHeHus
KanbIus (OKCHI, TUAPOKCU, coiin). JKECTKOCTH BOMBI M CITIOCOOBI €€ YCTPaHCHHUS.

AmtoMuHuil: nonoxxenue B [lepuonnyeckoil cucteme XxuMudeckux anemMenTos /1. U.
MeHnneneeBa, CTpOEHUE aTOMa, HAXOXK/eHHE B Ipupoie. Pu3nueckue U XUMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THAPOKCH]IA ATFOMUHHUS.

Keneso: nonoxenue B [lepuoanueckoit cucreme Xxumuueckux 3nemeHtoB . U.
MeHnneneeBa, CTpOEHUE aTOMa, HAXOXK/IeHHE B Ipupoie. Pu3nueckue U XMUMHUYECKHUE CBOMCTBA
xenesa. Oxkeupl, rusipokcuisl U conu xxenesa (II) u xenesa (I1I), ux cocras, cBoiicTBa 1
MOJIy4eHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3I[aMH METAJIOB M CIIJIaBOB, MX (PU3UUYECKUMU CBOMCTBAMHU,
M3Yy4EHUE PE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BAaHUE BUICOMATEPHUAIIOB),
0Cc0OEHHOCTEH B3aMMOICHCTBHS OKCHAA KaJIbLIMs U HATPUA C BOJOH (BO3ZMOXKHO MCIIOIH30BAHUE
BHJICOMATEPHAIIOB), UCCIICIOBAHUE CBOWCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS JKee3a B
KHCJIOpO/Jie (BO3MOXKHO HUCTIOIb30BAHUE BUACOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMI HA MOHBI: MarHUsI, KAJIBIIH, AIFOMUHUS, ITMHKA, *Kene3a (I1) u sxenesa
(III), menu (1), HaGnrOACHKE U ONKMCAHUE TIPOIIECCOB OKPAITMBAHUS TUTAMEHA NOHAMH HATPHS,
KaJIAs U KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BHICOMATEPHAIIOB), HCCIeA0BaHNE aM(pOTEPHBIX
CBOMCTB FMAPOKCH/IA aTIOMUHUS U TUJIPOKCUA IIMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4 110
Teme «BakHeHe MeTauibl U UX COCJTUHEHUSI».

XuMus M OKpyKamoLas cpeia

BemiecTBa u MmaTepuaibl B TOBCEITHEBHOM KMU3HU YeIoBeKa. be3onmacHoe ncnoibp30BaHne
BEIIIECTB M XMMHMYECKHUX peakiuii B ObITy. [lepBas moMoIIs Mpu XUMHUYECKUX 0KOTax U
OTpaB.HeHI/IHX.

XUMHYECKOE 3arpsi3HEHNE OKpY Karolel cpeipl (peienbHast TOMyCcTUMasi KOHIICHTPaIs
BemecTs, Aanee — [1/1K). Poib XxuMun B penieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3ioB MaTepuayioB (CTEKIIO, CIIaBbI METAJUIOB, MOJIMMEPHBIC MATEPUATIBI).



Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kilacce OCyIeCTBISETCS
4yepes3 UCIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHITHMA, TaK U TIOHSATHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI OTACJIBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DakT, runoresa, 3aKoH, TEOPHs,
aHAJIN3, CUHTE3, KIaCCH(PHUKAIUS, IEPUOTUTHOCTh, HAOTIOACHHUE, YIKCIIEPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

®usnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBbI,
pPaauoaKTUBHOCTb, MOJIEKYJIA, JIIEKTPUUECKUHN 3apsi]l, IPOBOJHUKH, TOTYITPOBOIHHUKH,
JURJIEKTPUKHU, (POTORIIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, ras,
pacTBOp, pAaCTBOPUMOCTbD, KPUCTAILTUYECKAS PEIIETKA, CIUIaBhI, (PU3HMUECKUE BETHUNHBI,
€IMHULBI U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

Buonorus: ¢porocuntes, npixanue, buochepa, 3kocucTeMa, MUHEpaJIbHBIE YA0OpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

['eorpadms: armocdepa, rumpocdepa, MUHEpaIIbI, TOPHBIE TTOPOJIBI, TIOJIE3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pe3yIbTaThl OCBOSHHS MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa3oBaHus
JOCTUTAIOTCS B X0/i€ 00YUYEeHHS XUMHUH B €IMHCTBE Y4eOHOI 1 BOCIIUTATENLHOM IEATEIHHOCTH B
COOTBETCTBUU C TPATULHUOHHBIMU POCCUNCKUMU COIIMOKYJIBTYPHBIMHA U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMU B OOIIECTBE NMPaBUIAMH U HOPMaMU TIOBEJICHUS U
CIIOCOOCTBYIOT MPOILIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLMANIN3AIMN 00YJarOIIUXCS.

JIn4HOCTHBIE Pe3yibTaThl OTPAXKAIOT TOTOBHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE OMBITA JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICTUIO, TOHUMAaHUs 3HAYCHHS] XUMUYECKOWM HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOU MH(OPMAIIAEH O MEePEIOBBIX JOCTHKCHUIX U OTKPBITHIX
MHUPOBOH M OTEUYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTPONCTBE
MUpa U 00IIEeCTBa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

IIPEJICTaBJICHNS O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLLEHUN B
KOJUIEKTHBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOMH,
y4eOHO-HCCIIeJ0BATENbCKOM, TBOPUYECKOM U JPYTrUX BUIAX JEATEIEHOCTH, TOTOBHOCTH K
pazHoo0pa3HOi COBMECTHON AESITENbHOCTH MPH BBHIIOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHIUH XUMHUYECKHX SKCIIEPUMEHTOB, CO3/ITaHIUH YUEOHBIX POEKTOB, CTPEMJICHHUS K



B3aMMOITOHMMAHHIO U B3aMOITOMOIITH B MPOIIECCE ITON yueOHOU ASITENFHOCTHA, TOTOBHOCTH
OLICHUBATh CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBApHUIIEH C MO3UIIMU HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUIN TOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33pEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMUUECKON PEaKIIHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISAIOLINE OCHOBY IS
MOHMMAaHHUSA CYIIHOCTH HAy4YHOU KapTUHBI MUpPA, IPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHUS IPUPOJIbI, B3aUMOCBSI35X YEJIOBEKa C IPUPOJHOMN Cpeoi, O POIn
XUMHH B IO3HAHNU ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTUBBI, HAIPABJICHHBIE HA NIOJIyY€HHE HOBBIX 3HAHUM 110 XUMUH,
HEOOXO0UMBIE 1Jis1 00BsICHEHUST HAOII0JaeMBIX MPOIIECCOB U SIBJICHUM, TTO3HABATEILHOM,
MH(GOPMALIMOHHON M YNTATENbCKON KYJIbTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOM paOboThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHON JTUTEPATYPOH, JOCTYIMHBIMU TEXHUYECKHUMH CPEJICTBAMU
WH(POPMAIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K 00YUEHHIO U MTO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, IPOESKTHOM M MCCIIEI0BATEIbCKOM NEeSITeNbHOCTH, K OCO3HAaHHOMY BEIOOPY
HAIpaBJICHHOCTH 1 YPOBHS 00y4YeHUS B JalbHEHIIEM;

4) popMmupoBaHUS KYJIbTYPbI 310POBbA:

0CO3HAHME LIEHHOCTH HU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO,
YCTAHOBKH Ha 37I0POBBIi 00pa3 )KU3HU, OCO3HAHUE MTOCIIEICTBUI U HETPUSITHE BPEITHBIX
npuBbIueK (YHOTpeOIeHUs aKoroisi, HAPKOTUKOB, KYpPEeHHs ), HEOOXOAUMOCTHU COOIIOICHHUS
npaBujI 6€30MacHOCTH MPU OOpAIICHUH C XUMUYECKHUMU BEIIECTBAMHU B OBITY U PEATbHOU
KHU3HH,

5) Tpy10BOr0o BOCIUTAHUSA:

UHTEpEC K MPAKTHIECKOMY U3YUEHHIO TIpodeccuii i Tpya pa3IndHOrO POAa, yBaXKCHHE K
TPYLy U pe3yJbTaTaM TPYIOBOM AESATEIBHOCTH, B TOM YKCJIE HA OCHOBE IIPUMEHEHUS
NpPEMETHBIX 3HAaHUU TI0 XUMUH, OCO3HAHHBIN BHIOOD WHAWBUIYAIEHOW TPACKTOPUHU
MPOJOIKCHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XUMUH,
00IIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICIITHON MTPOQPECCHOHAIIBHON e TEIBHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHH, TOTOBHOCTD aIallTHPOBATHCS B IPOPECCHOHATIBHON cpeie;

6) IK0JI0OrM4ecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH I1eIecoo0pa3Hoe OTHOMICHHE K MPUPOIC KaK UCTOYHHUKY KU3HH Ha 3eMIie,
OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAaHUE [IEHHOCTH 3JJOPOBOTO U OE30MaCHOTO 00pa3a KU3HU,
OTBETCTBCHHOE OTHOIIICHUE K COOCTBEHHOMY (PU3NYCCKOMY M IICHXUICCKOMY 3710POBBIO,
OCO3HaHUE [IEHHOCTH COOJIIOICHHUS MTPABIII O€30MMaCHOTO TIOBEICHUS TIpH paboTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIUAX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIIOJICH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, TIOJIy4aeMble IIPU U3YYECHUN XUMUH, JUI PELICHUs
3a/1a4, CBA3aHHBIX C OKPY’KAOIEH IPUPOJIHON CPENOH, AJIs IOBBILICHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbl, OCO3HAaHUS IJ100aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHus
IIOCPEICTBOM METOA0B XUMHH, SKOJIOTUYECKOI0 MBIIUICHHS, YMEHHS PYKOBOACTBOBAaTLCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIIBHOM IIPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATBI



B cocTaBe MeTanpeIMeTHBIX Pe3yabTaTOB BBLACISIOT 3HAYUMBIC 111 (DOPMHUPOBAHHUS
MHUPOBO33pEHUs O0LIeHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHIIMII, TUIIOTE3a, (PaKT, cCUCTEMA,
IpoIlecC, SKCIIEPUMEHT U APYTOE. ), KOTOPHIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
peaMeTax 1 MO3BOJIAIOT Ha OCHOBE 3HAHUH U3 3TUX MPEaMETOB (hOPMHUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOM HAyYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIC YUeOHbIE NeHCTBHS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHbBIE, PETYJISTUBHBIE), KOTOpPbIE 00eCeunBalOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble jJornueckue aeiicTBud:

YMEHHMS HCIIOJIB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHS [P OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICI XUMUUYECKUX MOHATUH (BBLACIATh UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTMMHU NOHATHAMM), UCIIOJIb30BaTh MOHATHUS JIs1 OOBACHEHUS
OTJENBHBIX (PAKTOB U SABJICHUIA, BEIOMPATh OCHOBAHUS M KPUTEPHH IS KIacCUPUKAITIH
XUMHMYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUN, yCTaHABIMBATh IIPUYMHHO-CIICICTBEHHBIE CBA3H
MEXTy 00BEKTaMU U3YyYEHHSI, CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, IeAyKTUBHBIE,
10 aHAJIOTHH), JEJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHUE MPUMEHSTD B MPOIIECCE MO3HAHUS MOHATUSA (IPEAMETHBIE U METAIIPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEININ, UCTIOJIb3YEMbIE B XUMHH, TPEOOPa30BhIBATH IIKPOKO
MPUMEHSIEMBIE B XUMUU MOJICTbHBIC TIPEICTABICHUS — XUMUYECKHII 3HAK (CHMBOJ 3JIEMEHTA),
XuUMHUYecKasi popmysa U ypaBHEHHE XUMHUYECKOHN peakluy — IpU pelieHny yueOHo-
MO03HABATENIBHBIX 33]1a4, C Y4ETOM ITHX MOJICIBHBIX MPECTABICHUN BBISIBIIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU U3y4aEeMbIX O0BEKTOB — XUMUYECKUX BEILIECTB U
XUMHYECKHUX PEAKIIHiA, BBISBIISITH O0IIHNE 3aKOHOMEPHOCTH, TPHUYNHHO-CIICICTBEHHBIC CBS3H U
MPOTUBOPEYUS B U3YyUaEMBbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebCcKe AeiCTBUA:

YMCHHUE HUCIIOJIB30BATh IMMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBEC MHCTPYMCHTA ITIO3HAHUA, a
TAaKXC B KA4C€CTBC OCHOBBI AJIA (bOpMPIpOBaHI/IH THUIIOTE3bI 110 MPOBCPKC MPABUIIbHOCTU
BBICKa3bIBACMBIX Cy)KI[GHHfI;

NPUOOpPETEHUE OIBITA IO IJIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEACHUIO YICHHUECKUX
SKCTICPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0M IPoIiecca, CAaMOCTOSITEIBHO MTPOTHO3UPOBATH €0
pe3ynbTar, GopMyIupoBaTh 0000IIEHNUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATH OTYET O MPOJICIAHHON paboTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INYHBIX BHI0B
1 GOpM IPEICTABICHHUS, TIOTyYAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOT0 COJIepKaHus, CIIPaBOYHbIE TOCO0Us, pecypchl IHTepHeTa), KpuTHUECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(OPMALINIO;

YMEHUE MPUMEHATH PAa3IUUHbIe METO/BI U 3aIIPOCHI PU MOUCKE U 0TOOpe nHpopMaIu u
COOTBETCTBYIOUINX JTAHHBIX, HCOOXOIMMBIX JUIS BBIIOJTHEHHS y4eOHBIX U MO3HABATEIBHBIX 33/1a4
OTIpeNIeIEHHOTO THIA, TPUOOPETEHHE OMBITa B 00JIACTH UCIIOIB30BAHUS HHPOPMALITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIA/ICHHE KyJIbTYPOH aKTHBHOTO MCIIOIb30BAHMS PA3IHUHBIX
MIOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATH ONTUMAIBHYIO ()OPMY IPECTaBICHHUS



UH(OPMALIMU U WLTIOCTPUPOBATh PEIIaeMbIe 3a/1a4H HECIOKHBIMU CXEMaMH, AUarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHUE MCIIONB30BaTh U aHAJTM3UPOBATh B Ipoliecce y4eOHOU U CCIIe0BATENbCKOM
JEeSTEIIbHOCTH UH(DOPMALIHIO O BIMSHUH MIPOMBIIIEHHOCTH, CEIbCKOTO X03sIICTBa U TpaHCIIOpTa
Ha COCTOSIHME OKPYKAIOLIEeH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XO€ AUaora U (WIK) TUCKYCCUU) TIO CYIIECTBY
o0cyxaaemMoi TeMbl, GOPMYIUPOBATH CBOU MPETIOKEHHSI OTHOCUTEIHHO BHIMOTHEHHS
MPEI0KEHHOM 3a/1auu;

YMEHUS TIPEICTABIATh OJYYCHHBIC PE3YIIbTaThl TO3HABATEIBHOM NESTETLHOCTH B YCTHBIX
U MUCbMCHHBIX TCKCTAX; ACJIaTh IMPE3CHTAIUIO PE3YJIbTATOB BBIITIOJIHCHUSA XUMHUYCCKOT'O
AKCTIEpUMEHTA (JJTa00PaTOPHOTO OMBITA, JA0OPATOPHOM PAOOTHI IO UCCIICTOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIHLHON U
UCCIIEIOBATEIHCKON ACATEIBHOCTH IPU PEIICHUU BO3HUKAIONINX MPo0IeM Ha OCHOBE y4éTa
00X UHTEPECOB M COTIIACOBAHUS MO3UIIUH (00CYXKIeHUsI, 0OMEH MHEHUSIMU, «MO3TOBBIC
HITYPMBI», KOOPJAWHAIMS COBMECTHBIX JICHCTBHIA, OMIPEIeNICHIE KPUTEPHEB IO OI[CHKE KauecTBa
BBITIOJTHEHHOU pabOThI U IpyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHUE CAMOCTOSITEIILHO ONPEIEIISATH eI e TEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIILHOCTh, BHIOMPAThH
HanOosee a3 PexkTUBHBIC CITOCOOBI pelieHNs YICOHBIX M MTO3HABATEIbHBIX 3a/1a4,
CaMOCTOATENIBHO COCTABIIATH WIM KOPPEKTUPOBATH IIPEIJIOKEHHBIN AJITOPUTM ACHCTBUN IIPU
BBITTOJIHEHUH 33JJaHUN C YIETOM MOJTYYCHHST HOBBIX 3HAaHUH 00 N3ydaeMbIX 00BEKTaX —
BCIICCTBAX U PCAKIUAX, OUCHUBATL COOTBCTCTBUC MMOJIYUYCHHOT'O PE3YyJIbTAaTa 3asBJICHHOU neiau,
YMCHUC UCIIOJIB30BATh U aHAJIM3UPOBATHL KOHTCKCTLI, IPC/JIaraCMbIC B YCJIOBUU 3a,[[aHHﬁ.

INPEJIMETHBIE PE3YJIBTATbBI

B cocTtaBe mpegMeTHBIX Pe3yIbTaTOB 10 OCBOCHHIO 00513aTETLHOTO CONCPKAHUS,
YCTAHOBJICHHOTO IaHHOH (eiepaabHOi pabodell mporpaMMoid, BBIICIISIOT: OCBOCHHBIE
00ydJaronMMucs HayqHbIC 3HAHUS, YMEHHUS U CITIOCOOBI IEUCTBHM, CICIIU(PUICCKUC TS
PEeIMETHOM 00JacTH «XUMUS», BUIBI JEATSILHOCTH 110 TIOTYYSHHIO HOBOT'O 3HAHUS, €T0
UHTEPIIPETAINH, TPEOOPA30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYAIlHsX.

K kon1y o0y4yenus B 8 kijiacce nmpeIMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTHXCS YMEHHIA:

® DPACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHUH: aTOM, MOJICKYJa, XHMHYCCKHH
JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMech (OJHOPOAHAS W
HeOI[HOPOI[Ha}I), BAJICHTHOCTb, OTHOCHUTCJIbHAA AaTOMHAsA W MOJICKYJIIpHAasA Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAsT Macca, MaccoBas JOJII XHUMHYECKOTO
DJIEMEHTAa B COCAMHCHHM, MOJSIPHBIA OO0BEM, OKCHI, KHCIIOTAa, OCHOBAaHHE, COIIb,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XUMUYECKas PEaKIus, KIIaCCH(PHKAIIHS
peaKuuii: peakluy COSAMHECHHUS, PEAKIIUU PA3NIOKEHUS, PEAKIIUU 3aMEIICHUS, PEaKIIH
0o0MeHa, 2K30- U YHIOTEPMHUYECCKUE PEAKIINH, TETUIOBOU 3P IEKT peakiuu, aapo aToma,
DJIGKTPOHHBIN CIIOM aroma, aToMHas opOuTanb, paauyc aromMa, XUMHUYECKas CBS3b,



MOJISIpHAsE M HETOJsipHasi KOBAJIGHTHAsl CBSI3b, MOHHASA CBS3b, MOH, KaTHOH, aHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IPOLEHTHAs KOHILIEHTpAIHsl) B PaCTBOPE;
WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHSTHH M MPUMEHSTH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBICHHsS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, MPUHAIJIC)KHOCTh BEIIECTB K
onpeAcnéHHOMY KJaccy COSOUHEHHWH 1o QopMynaaM, BHI XHUMHYECKON CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHMYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuommueckoro 3akona J[. M. MenaeneeBa: 1EMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHX D3JEMEHTOB OT HUX
nosioxkenuss B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MAcChl BEIECTB,
MOCTOSIHCTBA COCTAaBa, AaTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aK0oHa ABOTaJIpo;

ONMMCHIBaTh M XapakTepu3oBaTh TabmuuyHyto ¢opmy Ileproguueckoir cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpymnmna (A-rpymma)» u
«moboynas moarpynmna (b-rpymma)», maneie ¥ OONbBIIME TEPUOABI, COOTHOCHTH
o0o3HayeHust, KOTopbele UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COcTaB MW 3apsia sapa, oO0Ilee YHCIO 3JIEKTPOHOB H
pacrpeiesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKUE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKLUUU BEIIECTB, MO TEMJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUUHBIX
KJIACCOB, NOATBEpP)KJas ONUCAaHUWE IpUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTA M0 (hOpMyJie COeTMHEHHs, MAaCCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

IIPUMEHATH OCHOBHBIE ONEPALMHU MBICIUTEIBHON AEATENBHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CUCTEMAaTH3aINIO0, KIacCU(UKAIINIO, BBISIBJICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — IJI1 U3Y4YEHHUs CBOWCTB BEIIECTB M XMMHUUYECKUX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOAbl  TO3HaHUS  —  HaOJMIOJAeHHe,  H3MEpEHHeE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbI U MBICIICHHBIN );

cleoBaTh MpaBWJIaM IIOJb30BaHUS XHMMHYECKOW TOCyAOM U J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYyYEHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOpPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € ONPENEIEHHON MACCOBOM J0JIEH paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH
U MPOBOJANUTHh XMMHUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIIBbIO HHIUKATOPOB (JIaKMYC, peHOIPTaNIenH, METHIIOPAHK U JPyTHE).

K xoHIy 00y4eHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JTOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHMN:

PACKPBIBATE CMBICII OCHOBHBIX XUMHUUYCCKUX MMOHATUM: XUMUYECKHUM 9JICMCHT, aToM,
MOJICKYJIa, HOH, KATUOH, aHUOH, ITPOCTOC BEIIECCTBO, CJIOKHOC BCUICCTBO, BAJICHTHOCTD,
OJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHUCICHUA, XUMHUYCCKas PCaAKIHA, XHUMHYCCKas



CBSI3b, TEIUIOBOU 3(h(eKT peakiuu, MOJIb, MOJISIPHBIM 00BEM, PacTBOpP, NEKTPOIMTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAss JUCCOLMAIUS, peaklUUd HMOHHOTO OOMeHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC pEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPONHUs, aMQPOTePHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETa/NIM4yecKas), KpUCTAJIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEeaeabHO JOIMyCTUMAas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHSTHH M MPUMEHSTH 3TH
MOHSITHS MIPU OMTUCAHUH BEILIECTB U UX MPEBPALICHHUIA;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBICHHsS (OpPMYyNT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpeAeNiATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSIX PA3IUYHOIO COCTaBa, MPUHAAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaCcCy COEJMHEHUH 1Mo GopmynaMm, BUA XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasi) B HEOPraHWYECKUX COCAUHEHUSAX, 3apsij HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPAaX HEOPTaHWYECKUX COCIUHEHHH, THUII
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BELIECTBA,

packpeiBaTh cmbica llepuonuueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh Tabaumunyo Gopmy [lepuomndeckoii
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3nyaTh MOHATUS «TJaBHas mnoxarpynna (A-
rpymnna)» u «nobouyHas mnoarpymmna (b-rpynma)», manble W OONbIINE TMEPHOMBI,
COOTHOCUTh O0O3HAuUEHHUs, KOTOphIE MMEIOTCI B MEPUOJUYECKON Tabnuie, ¢
YHUCIIOBBIMH XapPaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX JJIEMEHTOB (COCTaB H
3apsj sapa, o01Iee YUCIo JIEKTPOHOB U pacHpeieieHue UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MpeJenax MajbIX IMEepUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMHUECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKLUUU BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHHUSI XUMUYECKHX AJIEMEHTOB);
XapaKTepu30BaTh (OIMUCHIBATH) OOmMMEe M CHenuUUecKue XUMHUYECKHE CBOWMCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAasl ONMHMCAHNE PUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIITh YPABHEHHUSI DJICKTPOJIUTHYECKONM TUCCOLUAIMU KUCIIOT, IEI0YEH U COJIeH,
MOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS! PEaKIMi MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
NOJATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOM CBA3M MEXKAY BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MTPEBPAILICHUM B pa3JIMUHBIX YCIOBUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTA M0 (hopMyJie COeTMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIUU;

coOnrofaTh MpaBuia MOJB30BAHUS XMMHUYECKOM mocynoil M J1abopaTOpHBIM
o0opy/noBaHuEM, a Tak)Ke IMpaBuia oOpallleHuss C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);



MMPpOBOAWTL PCAKIUH, MOATBCPKAAIOIINC Ka4eCTBEHHBIA COCTAaB Pa3JIMYHBIX BCIICCTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, Uoaua-, kKapOoHaT-, (ocdar-,
CHJIMKAT-, CYJIB(I)aT-, TUAPOKCUA-UOHBI, KATHOHBI aAMMOHUSA HW HOHBI H3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUYECKUX BELIECTB;
IMPUMCHATH OCHOBHBIC OIICpaliun MBICIIUTEIbHON ACATCIIBbHOCTH — aHaJIu3 M CHUHTC3,
CpaBHCHHC, 0606H.[€HI/IC, CUCTCMATU3allUI0, BBIABJICHHUC [MPUYUHHO-CIICACTBCHHBIX
CBSI3€M — ISl M3YyYEHHS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIMil, €CTECTBEHHO-
HAaYy4YHBIC METOAbI IIO3HaAHUuA — H36HIOI[€HI/IG, HU3MCPCHUC, MOZACIINPOBAHUC,
AKCTICPUMEHT (PeabHBIM U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC

Ne

HaumenoBanue pa3jieiioB u

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBbIE)

n/n TeM IPOrpaMMbl Beero KonTtpoJsbnsbie IIpakTH4yeckue o0pa3oBaTe/IbHBIC PeCypChl
padoThI padoThbI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumust — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [{OK
’ MPAKTUICCKON JACSITEILHOCTH https://m.edsoo.ru/7f41837¢
JenoBeKa
12 BemectBa 1 xuMuyeckue 15 1 but6mmoreka [IOK
) peakiuu https://m.edsoo.ru/7f41837¢
Hroro no paspeny 20
Paszgen 2. BaxxHeiilnme npeacTaBuTeId HEOPraHU4eCKUX BelecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 but6mmoreka [IOK
’ 00 okcugax https://m.edsoo.ru/7f41837¢c
25 Bonopoa.llonsitue o kucnorax ] 1 bubnunorexa [IOK
’ U COJIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnunorexa [IOK
’ OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
2.4 11 1 1

OCHOBHEIE KJIaCCEI

but6mmoreka [IOK




HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguveckas cucrema xumudeckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Iepuonnueckuii 3aKOH U
Ilepuoanueckas cucrema

bubnunorexa [IOK
3.1 XUMUYECKUX 35ieMeHTOB J[. 1. 7 https:/m.edsoo.ru/7f41837¢
Menpene-eBa. CtpoeHue
aroma

XUMHYECKAs CBA3b.
3.2 OKHUCIUTENBHO- 8 1
BOCCTAHOBUTCJILHBIC peaKHI/II/I

bubmuorexa [{OK
https://m.edsoo.ru/7f41837¢

HUtoro no pasae 15 bubnnoreka IIOK
TOTO O PSS https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 >




9 KJIACC

KoimnuecrBo yacos DJIEKTPOHHBIE
Ne HaunmMmeHnoBaHnue
(undgposbie)
n/  pa3/iesioB U TeM
Bcer  KoHTpoJbH IIpakTuyeck = oGpa3oBaTeSibHbIE
n NpoOrpamMmbl
0 ble padoThI ue padoTel pecypcsbl
Paszgea 1. BemecTBo 1 XUMHYeCcKHEe peaKIun
[ToBTOpEHME U
Z:;I};S;IGHHG bubmuorexa [{OK
1.1 5 1 https://m.edsoo.ru/7141
OCHOBHBIX
a636
paszaenoB Kypca 8 E—
Kjacca
gii?{li:;’ée HOCTH but6mmoreka [IOK
1.2 P 4 https://m.edsoo.ru/7f41
XUMHAYECKHAX
. a636
peakmuit —
DNEKTPOIUTHYEC
Kast
O bubmuorexa [{OK
3 Auecounammt. 11 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE
a636
peakiuu B —
pacTBopax
Uroro no pazgeny 20
Pa3pnen 2. HemeraJsIbl M MIX COeTHHEHHUS
OOmas
XapaKTEPUCTHKA Bubnmorexa [[OK
2.1 XHMHIHCCKIX 4 1 https://m.edsoo.ru/7141
sneMeHTOoB VIIA-
a636
TPYIIIBL. —
TI"ajorensl
OOmas
XapaKTEPUCTHKA Butmiorexa [{OK
2.2 XAMITACCKUX 6 https://m.edsoo.ru/7{41
ay1eMeHTOB VIA-
a636
rpynnsl. Cepa u —
e€ coeIMHEeHUS
OOmras
XapaKTCpUCTHKA but6mmoreka [IOK
2.3 XAMUYECKHX 7 1 https://m.edsoo.ru/7{41
3JIEeMEHTOB VA- 2636
rpynmnsl. A3oT,
dbocdop n ux




COCAMHCHHUS
Oo6mas
XapaKTePUCTHKA
XUMHYECKUX
bubnunoreka LIOK
24  nementos IVA- 8 https://m.edsoo.ru/7f41
TPYTIIBL.
a636
Yraepon u
KPEMHHI U UX
COCAMHCHHUS
Hroro no paspeny 25
Pa3zgen 3. MeTaJJIbI M X COeIUHEHUS
OO6mwme cBoiicTBa bubmmorexa HOK
3.1 Hl 4 https://m.edsoo.ru/7f41
METAILJIOB
a636
Baxneiimme bubnunoreka LIOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41
COCTUHEHUSI a636
Hroro no paspeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
BemtectBa u but6mmoreka [IOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJIOBEKa a636
Hroro no pazgeny 3
bubnunoreka LIOK
PesepBHoe Bpems 0 https://m.edsoo.ru/7{41
a636
OBIIEE
KOJIMYECTBO 68
YACOBIIO
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