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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMMHUHM OCHOBHOTO o00miero ooOpaszoBaHus (yriayOJaEHHBIM
YpOBEHB) COCTaBJICHA HAa OCHOBE TPeOOBaHMUIl K pe3ysibTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIero o0pa3oBaHUsl, MPEACTaBIECHHBIX
B ®I'OC 00O, ¢ yuerom denepanbHOi pabodeit mporpaMMbl BOCITUTaHUSI.

[IporpaMmMa mo xumuu pa3zpaboTaHa C LEIbIO OKa3aHHUS METOIUYECCKON
MOMOIIIH YYUTENIO B CO3/IaHNU paboueil mMpOrpaMMBbI 10 y4eOHOMY MPEeIMETY.

[IporpamMMa mo xumuu Aa€T MpEACTaBICHUE O ILENAX, oOuleil cTpareruu
oOy4eHMs, BOCHHTAHHS U Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa, OnpeeNsieT 00s13aTeNIbHOe TIPEIMETHOE COJIEpPIKaHue, €r0 CTPYKTYPY 1O
pa3genaMm W TemaMm, pachpeieNieHHe IO KiaccaM, PEKOMEHIyeMYIO
MOCNEAOBATEIbHOCT,  M3YYEHUS XUMHH C Y4YETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKA Y4eOHOro Tpoliecca, BO3PACTHBIX
ocobeHHOCTe oOydaromuxcs. B mporpamme MO XUMHUM — YYUTHIBAIOTCS
BO3MOXXHOCTH Y4e€OHOTO TMpeAMETa B peaju3aluu TpeOOBaHUH K MIaHUPYEMBbIM
JUYHOCTHBIM, METalpeAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
(GOpMHpPOBAaHUU OCHOBHBIX BHUJIOB  y4e€OHO-TIO3HABATEIBHOW  JIESITEIbHOCTH
00y4aroIIerocs: I0 OCBOCHUIO YI€OHOTO COACPKAHMS.

N3yuenne XUMUM HA  YPOBHE OCHOBHOIO  00mIero  0Opa3oBaHUS
OpPUEHTHPOBAHO HA OOLIEKYJIbTYPHYIO IOJATOTOBKY, HEOOXOIUMYIO IJIs1 BEIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS MHTEIIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydaloIUXCsi, Ha TPOJODKEHHWE OOYy4YeHHS Ha YPOBHE CpPETHETO
o011iero oOpazoBaHusl.

3HaHHE XHUMHH CIY>KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
0OyuJarolIerocsi, €ro MpeJCTaBICHUNH O MaTEPUATIbLHOM €IMHCTBE MHUPA, BAXKHYIO
pOJb UTPatoT GOPMUPYEMBIE XUMHUEH MPEACTABICHUS O MPEBPALICHUSIX SHEPTUU H
BEIIECTB B MpPHUPOJE, O MYTAX peueHUs TI00adbHBIX MNPOOJIEM yCTOHYHBOTO
Pa3BUTHUSL YEIIOBEYECTBA — CBIPHEBOM, JHEPIETUUYECKOM, IPOJTOBOJIBCTBEHHOMN
npo6ieM, mpoOIEeMbI IKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peanu3alldd  BO3MOXHOCTEH  JUIi  CcaMOpa3BUTUSL U
dbopMupoBaHUA  KYyJIbTYpPhl ~ JMYHOCTH  OOydwarommxcs, UX oOmed u
(GyHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOydaroluxcs, HaBBIKOB WX CaMOCTOSTENbHOW Yy4eOHOH  JeSITeTbHOCTH,
AKCIEPUMEHTAJIbHBIX U HCCIEAOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM €SI TEIbHOCTH;



3HAKOMHUT CO CHENMU(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
MIPEICTABICHUI O €TUHCTBE MPHUPOIBI U YETOBEKA, SIBJISETCS KIFOYEBBIM 3TAroM B
(hOopMHpPOBAHUHU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIIUXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YETOBEKY, BHOCUT CBOW BKJIAJ B OKOJIOTHYECKOEC
oOpa3oBaHue 00yUaIOIIUXCSI.

Jlanubie HampaBiieHUss B OOyYE€HHU XUMHUHU OOECIEUMBAIOTCS CIEeUU(UKOM
colepKaHUsl TIpeIMeTa, KOTOPBIN SBJISETCS TMEAarorudeckd aJaanTHPOBAHHBIM
OTpPaXEHUEM OTIPEICTICHHOTO 3Tara Pa3BUTHS XUMHUH.

VYriyOnéHHbIN Kype XUMUK OCHOBHOT'O OOIIETO 0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE 00YYalOlMMHUCA CUCTEMbl IEPBOHAUYATIBHBIX MOHATUN XMUMHH, OCHOB
HEOPraHMYECKOM XMMHUHU, OCHOBOIIOJAraloluX MPeACTaBICHUNA OOIIe XuMUM U
OTIICTILHBIX 3HAYNMBIX MIOHATUNA OPTaHUYECKON XUMUH.

CtpykTypa coiepKaHus MPOTpaMMbl IO XUMHUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro moaxoaa K e€ m3yudeHuto. CojpepaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATUN O XUMHYECKON
peaknuu. O0Ge ATH CUCTEMBI OPTaHW30BAHBI MO MPHUHITUITY TOCIEIOBATEIIHBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPECTaBICHUI pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJIIPHOM TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuomnueckoro 3akona JI.11. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABICHUN 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHKE U TePMOJUHAMUKE.

B OCHOBY TeopeTHYecKMX 3HAHWHA TOJOKECHBI SMITMPUYECKHA TOJTyYCHHBIE
¢dakTtel. TeopeTndyeckre 3HAHUS PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJHOTO YPOBHS
K JpyromMy Hu o0OeclneuynBaloT OOYYarIIUMCSI BO3MOXKHOCTh OOBSICHATH U
POTHO3UPOBATH CBOWCTBA, CTPOCHHE W OOJACTH MPAKTUYECKOTO MPUMEHEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMBl IO XUMHUU  TMPOUCXOAHWT  C
WCIIOJIb30BAaHUEM 3HAHUW W3 PpaHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpY XKaroluii Mup, Ouosnorus, ¢usznka, MareMmarvka, reorpadus, TEXHOJIOTHS,
HCTOPHSI.

[Iporpamma ocHOBHOTO 001mIero oOpa3oBaHusi MO XUMUU (yTrIyOnEHHBIM
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAILHOTO XapakTepa
oOpa3oBaHus, cHeUUPUKA Y4YEOHOro MpeaMera U OOecleueHrue YCIEeNTHOro
oOy4eHHs Ha CIEAyIOIeM ypoBHE oOpa3oBaHus. B mporpamMme 10 XUMHUHU
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAMPABICHHOCTh OOYYCHHS XMMHUH,
mubdepenimanys  0o0yueHHUs,  BKIOYaromas  OpoQHIbHYI0  MOJTOTOBKY



oOydaromuxcs M TOCIEAYIOIIEe CaMOOMpeeieHue B BBIOOpE HampaBlICHUS
oOy4eHus B IpoQUIBHBIX KJIaccax.

VYriny6néHHoe uW3yyeHUE XMMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajaad
npoeccuOoHaNbHON OPUEHTALMK U HAIIPABJIEHO HA MPEJOCTABICHHE BO3MOXKHOCTHU
KOKIOMY OO0yd4aronieMycss MpOsSBUTh CBOM HMHTEUIEKTyalbHBIE M TBOPUYECKHE
CIOCOOHOCTH TPU  HW3YYEHUH YYEOHOrOo TpeaMeTa, HEeoOXOAUMBbIe IS
POJOJIKEHUsT 00pa30BaHMS U TalbHENIIEH TPYJOBOM EATEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOn€HHBIM YpOBEHb) MpeIHa3HAuYeHa IS
HCITOJIb30BaHUSI B 00pa30BaTENIbHBIX OPraHM3aLMUAX, PEATU3YIOIIUX IPOrpPaMMbl
muddepeniimpoBaHHoro (yriryOn€HHOro, NpOGUIBLHOTO) H3YYEHHS] OTIEIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

OOpa3oBaTenbHble PYHKIUU XUMHUHU, U3Yy4aeMON Ha YIJIyOJIEHHOM YpPOBHE,
peanu3yroTcs B mporecce GopMUpOBaHUS 3HAHUI OCHOB XMMHYECKON HAYKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, O0JIACTH MPAKTUUYECKOW NeATEIbHOCTH
YyeJioBeKa M OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya yueOHOTro
MpeMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(bakTOB, MOHATHUH, 3aKOHOB U TEOPETUUYECKHUX MOJIOKEHUH, TOCTYITHBIX 0000IIIEHII
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B MNPHUOOIIEHUU K HayYHBIM
METOJlaM T[O3HaHWS TPU M3YYCHHH BEUIECTB W XUMHUYECKUX PEaKIUH,
(GbopMHpPOBaHMU U PA3BUTHHU MO3HABATEIBHBIX YMEHUU U CIIOCOOOB NIEATEILHOCTH
U HUX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIbHOW U Y4eOHO-HCCIIEI0BATENbCKON
JESITeIbHOCTH, OCBOCHMM TpPaBUI 0OE30MacCHOTO OOpalleHHus C BEUIeCTBAMH B
MOBCEHEBHOM >KU3HMU.

Lenn uzydeHus: XUMUU OTPaXKarOT HAMPABIEHHOCTh 00YUYEHUSI Ha pa3BUTHE U
camMopa3BUTHE JIMYHOCTH, GOPMUPOBAHUE €€ HHTEJUIEKTA U O0IIeH KYJIbTYpHI.

N3yueHne XMMHUHM HapaBJICHO HA JOCTUKEHUE CIEAYIOMINX LIEJICH:

dbopMHpOBaHWE HMHTEIJICKTyalbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELIECHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

dbopMUpOBaHHE  CHCTEMbl XHMHUYECKMX  3HAaHMW Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI Ui TOHUMAaHUSI XUMHUYECKOM
CTOPOHBI SIBJICHUW OKPY>KAIOIIEr0 MUPA, OCBOECHUE S3bIKA HAYKH;

MpUOOIIEHNUE OOYYalomUXCsl K CaMOCTOSITCIbHOW TO3HABaTEIbHOM U
UCCJIEIOBATENbCKON  JIESITENIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HaHuA,
(dbopMHpoBaHrEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBaHue  00mIeH  (QPYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHUA OOBACHATH M OLICHUBATh SIBJICHUS
OKPY’KAIOLIEr0 MHpA, UCHOJIb3Ysl 3HAHUSA WU ONBIT, MOJYYEHHBIE NPU H3YYEHUU



XUMUHU, TPUMEHSATh HUX MPU PEUIEHUU MpoOJeM B TMOBCEAHEBHOM JKU3HU U
TPYZIOBOM JESITEIbHOCTH;

pa3BUTHE y OOyYalIIMXCs HMHTEpeca K H3YYCHUI0O XUMHU U cdepam
NESATEebHOCTH, CBSI3aHHBIM C XUMHEW, MOTHBAIlUsi K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAIBHEHUINIETO 00yUeHNS;

OCO3HAHHUE IEHHOCTH XMMUYECKUX 3HAHUM B JKM3HM UYEJIOBEKA, MOBBIIICHUE
YPOBHS 3KOJOTHYECKOW KYJIbTYphl, HENPHUATHE ICUCTBUM, MNPUHOCAIINX BPEL]
OKPYJKAIOIIEN CPEAE U 3M0POBBIO JIOJEH;

MpuoOpeTeHne O0yYaroIMMUCS OMbITA CAMOMO3HAHUSI, KIFOYEBBIX HABHIKOB
(KTF0UEBBIX KOMIIETEHIIUM ), HEOOXOIUMBIX ISl Pa3IUYHBIX BHIOB JICSITCIHHOCTH.

Ha yriny6nénnoe uzydenue yueOHOTO mpeaMeTa « XUMHUs OTBOAMUTCS 1o 136
yacoB B 8 n 9 kiaccax (4 daca B HeJEN0), TO €CTh 2 Yaca B HENEII0 3a CUET
oossarenpHo yacth OOII OOO u 2 wyaca 3a cuér yactu OOII OOO,
dhopmupyemMoil ydacTHHKaMHu oOpa3oBaTelIbHBIX OTHOIIeHUH. Bcero 272 gaca 3a
JIBa roj1a O0y4eHHUSI.



COILEPKXAHUE OBYUYEHUA
8 KIIACC

IlepBoHavaibHbIE XMMUYECKHE TOHATHUS

Xumusi — BaxkHasi 00J1aCTh €CTECTBO3HAHUSI M MPAKTUYECKOU NIESITEIIbHOCTH
yenoBeka. [Ipeagmer xumun. Posib xumMuu B ku3HH yenoBeka. Kparkue cBeneHus
00 MCTOpUU BO3HUKHOBEHUS U PA3BUTHUSI XMMUU. XUMHUS B CUCTEME HayK. Tena u
BemiectBa. Dusznueckne W XMUMUYECKHME CBOMCTBA BEIIECTB. ArperaTHble
cocTtosiHUsl BeulecTB. [IOHSATHE O TEOPETUYECKMX M HSMIMUPUYECKUX METOAAX
MI03HAHHUS B €CTECTBEHHBIX Haykax. [IpeicraBieHuss 0 HaydyHOM ITO3HAHUM HA
AMIIUPUYECKOM YpOBHE: HAOIIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE,
BblunciieHue. [IpencraBneHns 0 Hay4YHOM IO3HAHUMU HAa TEOPETUYECKOM YpPOBHE:
Hay4dHble (aKThl, IpOOIEMa, TUIIOTE3a, TEOPUS, 3aKOH.

S3p1k XuMuH. VICTOYHUKH XUMHYECKON HH(pOpMaIuu.

[Tonsitue 0 mMeTonax paboOThl C XUMUYECKUMH BemlecTBamu. O0opyaoBaHUEe
IIKOJILHOM XuUMHUYecKoW Jaboparopuu. IIpaBuna Oe3omacHoro oOpalieHus ¢
BEILLECTBAMH U JJAOOPATOPHBIM 000PYOBAaHUEM.

Yucrtele BemectBa U cMecu. [IpupojiHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, IPUPOIHBIE BOJIbI, TOPHBIE TIOPOBI U MUHEpaibl. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cmecax. CrocoOwl pa3jeneHus cMeceit. OuucTka BEliecTB.

BemectBa u xumuueckne peakuuv. ATOMBI M MOJIEKYJbl. XUMHUYECKHE
snemMeHTbl. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB. IIpocThie M CIOKHbBIE BEIIECTBA.
Meraiuibl U HemeTayuibl. BemecTtBa MOJNEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOCHHUS.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OnpeieneHue BaJIeHTHOCTH 3JIEMEHTOB MO
dbopmynam OWHApHBIX COEAUHEHUHW U cocTaBiieHHe GOpMya OUHAPHBIX
COCMHEHUN TI0 BAJEHTHOCTH »3JieMeHTOB. OTHOCUTENbHAasE aTOMHAas Macca.
OtHOcuTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBas A0JisI XUMHYECKOTO 3JIEMEHTA B
coenuuennu. HaxoxxneHne nmpocTeitiieir (opMyIibl BEIecTBa 0 MaCCOBBIM JIOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast Macca. B3auMocBsi3b KOJIMYECTBA,
MacCchbl W 4YHUCIa CTPYKTYpHBIX €IWHUI[ BeimiecTBa. Pacuersl mo ¢opmyiam
XUMHYECKUX COEAMHEHUWA. MonsipHag Macca cMmecHu BelecTB. MoiibHas JoJist
XUMHUYECKOTO dJEMEHTa B coeluHeHMH. HaxoxaeHue mpocreimeid ¢GopMyibl
BEILIECTBA 11O MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMUYECKUE SIBJICHHS. XUMUUYECKasd PEAKIUS U €€ MPU3HAKH.
VYcnoBus npoTekaHusi XUMUYECKUX PEAKIUid. 3aKOH COXPAHEHHUs MAcChl BEIIECTB.
AToMHO-MonekymsipHass Teopus. KuszHb u aestenbHocTh M.B. JlomoHOcOBa.



XuMUYeCcKre ypaBHEHHs. TUIBI XUMHUYECKUX peaKkuil (COeTUHEHUS, PA3JIOKEHUS,
3aMmelnenusi, ooMeHa). Pacuersl Mo XUMUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMUYECKOM TOCYNOW, ¢ TpaBujiaMu pabOThl B J1aboOpaTopu W TMpUeMaMu
oOpamenust ¢ jgabopatropHbiM oOopymoBaHueM. I3ydenwme wu omwmcaHue
(Gu3HYeCKMX CBOMCTB O0Opa3llOB HEOPraHWYECKUX BEIHIECTB — METAUIOB W
HemeTtaiioB. HaOmionenune ¢usnueckux (IJIaBI€HUWE BOCKA, TasHUE JIbJa,
pacTUpaHue caxapa B CTYINKE, KUIIEHHWE U KOHJCHCAIUS BOJbI) U XUMHUUYECKHUX
(ropeHue cBeuu, NpOKAJTMBAHHE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE COJbI WU
MeJla ¢ COJSHOM KHCIOTOM) sBieHHH. O3HakoMJIeHHE C oOpaslamMy BeEIIeCTB
konuuectBoM | Monb. HaOmronenue u  onucaHue NpPU3HAKOB MPOTEKaAHUS
XUMUYECKUX peakiuil (pasyioKeHUe caxapa, B3auMOJICHCTBUE CEPHOU KHUCIIOTHI C
XJiopuzoM Oapusi, MOIy4YyeHUE U pasznoxeHue rugapokcuaa wmeaun (1) npum
HarpeBaHWM, B3aMMOJEHCTBUE >kelie3a ¢ pactBopoMm coiau meau (II). M3ydenue
Ccroco0OB  paszfiesieHus cMmeced (C  TOMOIBI0  MarHurta, (QUIbTpOBaHUE,
BBITIApUBaHUE, TUCTWLISALUS, XpoMaTtorpadus), IpOBeICHIUE OYUCTKU MTOBAPEHHON
conmu. HabGmoneHne W omucaHue OMBITOB, WUTFOCTPUPYIONIUX 3aKOH COXPAHCHUS
MACCBI.

Baxueimme npeacTaBuTeJ M HEOPraHU4eCKMX BeleCTB

IIpencraBnenus o razax. Bo3gyx — cmech ra3o. CocTaB BO31yxa. 3aKOH
ABoragpo. Momspuelii 00bEM ra3oB. OTHOcUTENbHAas IUIOTHOCTh Tas30B.
Omnpenenenne OTHOCUTEIBHON MOJIEKYJISIPHON MacChl Ta3000pa3HOrO BEIIECTBA 110
U3BECTHOM OTHOCUTEIBHOM MIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHYECKUX PEaKIUsX.

Kucnopon — smemeHT m mpocrtoe BemecTBO. HaxoxkaeHue Kuciopona B
npupoje, puzndeckue 1 XUMHUECKHE CBOMCTBA (peaKklud TOPEHUSI U OKUCIICHHUS).
IIponecchl okucnenus B xkuBoMl mpupone. Okcuasl. [IpuMeneHue kuciopona.
Cnioco0nbI moTyueHust KUCIopoa B 1abopaTopuu U mpoMbliieHHOCTH. [loHsTHE O
katanu3arope. KpyroBopor kucimopoga B mpupojge. O30H — amoTpomHas
Moaudukanus kKuciaopoaa. O30HOBBIA CIOM, €ro 3HAaYeHWE IS SKUBBIX
opraHu3MoB. Pazpyiienne 030HOBOTO CIOSl.

TeroBolt 3(p(deKT XMMHUYECKOW pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
3K30- U 3HJIOTepMHUYECKHE peakuuu. TormmmBo. Mcrnonb3oBanue yris u MeTaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsrue o mapaukoBoM 3pdexre.

Bomopon — »snemeHT W mpocroe BeniecTtBo. HaxokaeHue Bomopona B
npupone, GU3MYECKMEe UM XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonydenud. [lonsitue o kucnorax u consx. Mcrnonp3oBaHue BOOpoAa B KAUECTBE
TOILINBA.



Bonma. ®usnueckue cBoictBa BoAbl. Boma kak pactBopurenb. PacTtBopbl.
HacepliienHble 1 HEHACBIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJIE.
dakTophl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIECTB.
Cnioco0bl BbIpaxeHUs KOHIICHTPAIIMU PACTBOPOB: MAaccoBasi J0JiI PaCTBOPEHHOTO
BEIIECTBAa, MOJIIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B NMPUPOAE U B KHU3HU
YeJI0BeKa.

Xumuueckue cBoiictBa Boabl. [loHstHe 00 ocHoBaHusX. Ilomsarme 00
nHAuKaropax. KpyroBopoT BOIbl B MNpUPOAE. 3arps3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHui. Oxcunbl. Kiaccuduxanuys
OKCUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHBIE, aMQpOTepHbIE) U
HecosieoOpaszyronme. MexayHapoaHas HOMEHKJIaTypa OKCHIOB. TpUBHAJIbHBIC
Ha3BaHUA OKCUAOB. OU3nUeCKhe U XapaKTEPHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJICMCTBHE C BOJIOM, C KUCIOTAMH M OCHOBAHUSAMH, C IPYTUMHU OKCHUIAMH).
[TomyyeHnue OKCHUIOB.

[TonsiTie O ruapOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnoter. Knaccudukanus kucmor. MexayHapoaHas HOMEHKIATypa W
TPUBHAJIBHBIC HA3BaHHUS KHUCIOT. DUMYECKHE U XUMHYECKUE CBOWMCTBA KHUCIIOT
(B3amMoOACHCTBHE ¢ METAJIJIaMU, C OKCHUJAMU METAJIJIOB, OCHOBAaHUSMH U COJISIMHU).
Psan axtuBHoctu MetaiuioB H.H. bekeroBa. Ilonmydenue kwucnor. Kuciaortel B
MPUPOAE, MPUMEHEHHE BAKHEUIIINX KUCIIOT.

OcHoBanms. Krnaccudukamuss OCHOBaHUMN: IIEIOYM W HEPACTBOPHUMBIC
OCHOBaHUA. MexIyHapo/IHas HOMEHKJIATypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUSA
ocHoBaHui. Illemoun, ux cBoiicTBa (B3aMMOAEHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJSIMH) M crocoObl monydeHusi. HepacTBoprumbie OCHOBaHUS, MX
CBOMCTBa (B3aMMOCHCTBHE C KHUCIIOTAMH) M CTIOCOOBI TToTydeHuss. AM(OTEpHOCTS.
[Tonarune o0 amdoTepHBIX TUIpPOKCHIAX (HA TpUMEpPe THAPOKCHIOB IIMHKA H
AJTIOMUHHMS): XUMHYECKHE CBOMCTBA (B3aMMOJCHCTBHUE C KUCIOTAMHU U IIETIOYaAMH )
Y MOJTyYEHUE.

Conu  (cpemHue, KuCIble, OCHOBHBIE, JABOHHBIE). MexayHapoaHas
HOMEHKJIAaTypa coJjie. TpuBuainbHble Ha3zBaHus cojer. Dusnueckue U
XapaKTepHbIE XMUMHUYECKHME CBOWCTBA Ha mpuMmepe cpeaHux coiieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIMHECHUN.

DKCTIEPUMEHTAIBLHOE U3YYEHUE BEILIECTB U SIBJICHUIA:

KOJINYECTBEHHOE OMPEICTICHUE COAEPKAHUS KUCI0PO/Ia B BO3AYXE;

MOJIyYeHHE, COOMpPaHKE, PACIIO3HABAHNE W N3YyUEHUE CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHHE B3aWMOJICMCTBUS BEIISCTB C KHUCIOPOJAOM M YCIIOBHM
BO3HUKHOBEHUS U MPEKPAILCHUS TOPEHUS;



O3HAKOMJICHUE C 00pa3IiaMu OKCHUJIOB U OTIMCAHUE X CBOMCTB;

noJiydeHue, coOupaHue, paclo3HaBaHUE W HM3YyUYEHHE CBOMCTB BOJOPOJA
(ropenue);

B3auMo/ielicTBUE Bojopoa ¢ okcuoM menu (I);

UCCIIEIOBAHUE OCOOCHHOCTEH pPAcTBOPEHUS BEIIECTB C  Pa3TUYHOU
PacTBOPUMOCTBHIO;

IPUTOTOBJIEHHE PACTBOPOB C ONPEIEIEHHON MaCCOBOM 10JIEN PACTBOPEHHOIO
BEIIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMNPENEICHHONW MOJIIPHONM KOHLEHTpAUHUEn
PacTBOPEHHOI'O BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJIIaMU (HATPUEM U KAJIBLIUEM);

ONPEAEIECHUE PACTBOPOB KUCIIOT U LIEJIOYEN C IIOMOIIBIO UHIUKATOPOB;

uccienoBanne o0pa3iioB HEOPraHUUECKUX BELIECTB PAa3IMUYHBIX KJIACCOB;

n3yueHne Bzaumojencteusa okcuaa Menu (II) ¢ pactBopom cepHOM KHUCIIOTHI,
KHCJIOT C METaJIJIaMU, PEAKIINI HEUTpaTU3aLNu;

MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO0 MeETajla
JIPYTHM U3 pacTBOpa COJIH;

B3aUMOJECHUCTBUE THIPOKCUIA IMHKA C pACTBOPAMH KHUCJIOT U IIEI0YEH;

pelIeHNE DJKCIIEPUMEHTANBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAUHECHUIN.

HHepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
jemeHTOB /I. . MenaesieeBa

CrpoeHne aToMoB. XuMHuecKasi CBsI3b. OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC
peaKuum.

[lepBbie TOMBITKH KIACCU(DHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: MIEIOYHBIX M IIEJIOYHO3EMEITbHBIX
MeTajlslaX, TaloTeHaX, WHEPTHBIX (OJaropofHbIX) razax. DJIEMEHTBI, KOTOphIe
00pa3zyroT aMpoTepHbIC OKCUBI U TUIPOKCHU/IBI.

Ilepnonnueckuit 3aKOH. OTtkppbITHE Ilepnognaeckoro 3aKOHa.
Ilepuonnueckas cucrema xumuueckux odaemeHtoB JI. WM. Menpaeneena.
Kopotkonepuoanas u jinuHHOnepuoaHas Gopmbl Tabmuisl «llepuoanueckas
cuctema xumuueckux snemeHToB /. 1. MenneneeBay. [lepuonbl u rpynmsl (A- u
b-rpymsr).

Crpoenue aromoB. CocTtaB aToMHbIX saep. M3otombl. PaninoakTUBHOCT.
DONeKTpOHbl. DIJIEKTPOHHAs OpOUTaNb. DHEPreTUYecKue YPOBHU U IMOAYPOBHU
atoma: s-, p-, d-opOutamu. ODIeKTpPOHHBbIE KOHPUTYpAIMM U DJIEKTPOHHO-
rpadugeckue Gopmyasl aToMOB. (DU3MUYECKHA CMBICT TOPSIKOBOIO HOMEpA,
HOMEpA TMeproJia U rpymnbl deMenTa. CTpoeHHe IEKTPOHHBIX 000JI0UEK aTOMOB
nepBbIxX 20 xumuyeckux 3neMeHToB Ilepuoanueckoit cucremsl . Y. Menaeneena:



pacnpeiesieHue BJEKTPOHOB II0 JIHEPreTUYECKMM YPOBHSM, IMOIYPOBHSIM U
opoutansm. Gusnveckuit cmpici [lepuoanyueckoro 3akoHa.

3aKOHOMEpPHOCTH HM3MEHEHHUSl paJhyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOWCTB N0 TpyHIaM H MEPHUOJIaM.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMUYECKUX 3JIEMEHTOB B
MepUolax M Trpymmax. XapaKTepUCTHKA XUMHUYECKOIO0 JJIEMEHTa II0 €ro
nonoxeHuto B [lepuonnueckon cucreme 1. 1. Menneneena.

3nauenue [lepunoanueckoro 3akona u [leproauyecko CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — ydeHbIM U
rpaXk JaHVH.

DNEeKTPOOTPULATENBHOCTh XUMHYECKUX DJEMEHTOB. XUMHYECKasi CBS3b.
Bunel XMMHYeCcKOWl CBA3M: KOBAJEHTHAsT TOJISIpHAA CBS3b, KOBAJICHTHAs
HEMOoJIsIpHAsl CBSI3b, MOHHAsI CBS3b. MexaHuU3Mbl OOpa30BaHUS KOBAJIEHTHON U
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHbIe (OpMyJbl BemecTB. KaTuousl u
AHUOHBI.

Kpucraimuueckue u amopdHble BemiecTBa. THUIMBl  KPUCTALIUYECKUX
pELIETOK: HOHHAsS, aTOMHAs1, MOJICKYJISIPHASI M UX XapPaKTEPUCTHUKHU.

Crenenp oxkucieHus. OrnpeneneHue CTENEeHed OKUCICHHS aTOMOB B
OMHApHBIX  COEIUHEHUSX. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Ipoueccel OkHCIEHUS W BOCCTAHOBJIEHUS. OKHUCIUTENIM W BOCCTAaHOBUTEIM.
CocrapiieHue ypaBHEHHI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OaaHca.

DKCIEpUMEHTAIbHOE U3YUYEHUE BEIIECTB U SBJICHUMN:

O3HaKOMJIEHHE ¢ 00pa3laMi METaJJIOB U HEMETAIIJIOB;

MOJICIMPOBAHUE CTPOCHUS MOJEKYJ NpPU IOMOIIM PUCYHKOB, MOJEIEH,
AJIIEKTPOHHBIX U CTPYKTYPHBIX (POpMyII;

[IPOBEJICHUE  OIBITOB, WUIIOCTPUPYIOLIUX  MPUMEPbl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakIuid (TOpEHHE, PEAKIIUU PA3JIOKEHUSI, COCTUHCHUS ).

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpPU WM3YUYEHHH XHMHHU B 8 KIacce
OCYUIECTBJISICTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMUX eCTeCTBEHHO-HAyYHBIX
MOHSTUH, TaK Y MOHITUMN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAayKax.

OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHUE (TPOIIECC), HAyUHBIN (HaKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccudUKaIus, NEPUOTUYHOCTbD,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOJICJIMPOBAaHUE, U3MEPEHUE, MOJIETb.

®dusnka: SBICHUS MNPUPOABI, (U3UMYECKUE SBIICHHS, BEIIECTBO, TEJO,
(dbu3nYecKkrue BEIUYHMHBI, CAWHHUIIBI H3MEPEHHs, O00BEM, Macca, arperaTHbie
COCTOSIHME BEUIECTBAa, aTOM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, MOJEKYJIa,



CTPOCHHE Ta30B, KHUAKOCTEH M TBEPHAbIX (KPUCTAIMUECKHUX) Tell, AIEKTPUUCCKHI
3apsij, KOJIMYECTBO TETLJIOTHI.

buomnorus: 6uocdepa, porocuHTes, mpoiecchl 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHbIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorusi: TexHochepa, NPOU3BOACTBO, XUMUUYECKUE TEXHOJIOIHH, CHIPbE,
KOHCTPYKITMOHHBIE MaTepPUAIIBI.

9 KUIIACC

BemecTBo U XMMHYECKasl peaKUMs

[ToBTOpeHune u yriyOieHre 3HAHUN OCHOBHBIX pas3feioB Kypca 8 Kiacca.
Crpoenune aromoB. (CBoilcTBAa aTOMOB  XUMHMYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4E€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
3JIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). ITocnmenoBaTeENbHOCTD
3aMoOJHEHUSI JIEKTPOHHBIX OpOUTaNel aToMOB MayblX mepruoaoB. OcobeHHOCTH
3alOJIHEHUST  DJIGKTPOHHBIX ~ OpOMTaneil  aTroMOB  OOJIBIIMX  TIEPHOJIOB.
[lepronnueckass cucremMa XHUMHUYECKUX DJIEMEHTOB B CBETE MPEACTABICHUU O
ctpoenun aroma. CTENeHb OKHUCJIEHUS W BalleHTHOCTh. IlpencraBiienue o
NIEPUOINYECKOU 3aBUCUMOCTH CBOWCTB XUMHYECKHUX AJIEMEHTOB
(2JIEKTPOOTPHUIIATEITLHOCTb, OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIE CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U TUJPOKCUJIOB) OT CTPOCHHUS aToMa.

Crpoenne BemiecTBa. BemectBa B TBEpIOM, JXKHUJIKOM H Ta3000pa3HOM
COCTOSIHUU. BuIbl XMMHUYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HEmoJspHasi,
noJisipHasi); OOMEHHBIM W JIOHOPHO-aKIENTOPHBIA MeXaHW3M OoOpa3oBaHUs
KOBAJICHTHOU CBSI3H.

MexMOoneKysipHble B3aUMOJEHUCTBUSL (BOJOpOJHAsA CBs3b, CUJIbl BaH-nep-
Baanbca). Tumbsl KpUCTAITUYECKUX PEUIETOK — aTOMHAsI, MOHHAs, METAJTTHYECKas,
MOJICKYJISIpHAst — U OCOOCHHOCTH MX CTPOEHHUSI. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMHUYECKOU CBS3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  IPOTEKAHUSI ~ XUMUYECKUX  PEaKIH.
Knaccudukanysa XuMUYECKUX peakluid MO Pa3jIuYHbIM IMpHU3HaKaMm (M0 YUCITY U
COCTaBy YyYacTBYIOIIMX B pEaKIMW BEIIECTB, MO TEIIoBoMy 3(deKTy, Mo
M3MEHEHUIO CTENEHEW OKMCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4acTHUIO KaTaau3aTopa, [0 arperaTHOMY COCTOSIHUIO pearupyrolinX BEIIeCTB).

DNEeMEeHThl XMMHYECKONM TEPMOJAMHAMUKHU. OHEpPreTMKa XUMHUYECKHX
peakiuii. TeruioBoi »(PekT XMMUUYECKOW peakiuu. DK30- U IHAOTCPMHUYECKUE
peakuny, TEPMOXHMHUYECKHME YypaBHEHUsA. 3akoH lecca u €ro CclencTBus.
Brruncnenus no TEepMOXMMHYECKUM YPABHEHHUSIM.



[loHsiTHE O CKOPOCTH XMMHYECKOM peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@akTopbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOM pEakUHUH. DHEPrusl aKTHBALUU.
[Tonsarue o katanuze. ®epMeHTH. UHTUOUTOPHI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [Tonstue o
XUMHYECKOM paBHOBecuu, npuHuun Jle Ilarense. VYcnoBusa cMelieHus
XUMUYECKOro paBHOBecHs. DakTOphl, BIMAIOIIHAE HA COCTOSHUE XHMHUYECKOIO
paBHOBecusA. [IporHo3upoBaHHE€  BO3MOXHOCTHM  IPOTEKAHUS  XUMUYECKHUX
MPEBPAICHU B Pa3IMYHbIX YCIOBUAX HA OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AJEMEHTAaX XMMUYECKOW KNHETUKN U TEPMOJUHAMHUKHU.

OKHCIIUTENBHO-BOCCTAHOBUTEBHBIE peaKkuuu. OxucnurensHo-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA XUMHYECKUX AJIIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHbple OKHCIHMTENM MW BOccTaHoBUTenW. llepmaHraHar kamus
(xapakrepuctuka). CocTaBII€HHE YpPaBHEHHMI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

DIEeKTpOIUTHYECKAasT OUCCOUMANMSA. XHUMHYECKHE PEAKUUH B PacTBOpax.
Teopust  snexTponuTuyeckol  auccounanuu. PactBopeHue kak — (u3MKO-
xumuueckuil npouecc. [lonsaTue 0 rugparax U KpUCTaUIOrHApPaTax. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOLMALMUA BELIECTB C
pa3IUYHBIM BHUJIOM XUMHUYECKOW CBs3U. CWIIbHBIE U CJA0ble AJIEKTPOIUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccounanv. MloHHOEe mpoW3BEIEeHHE BOJBI.
Bonopoanslii mokazarens. MHAMKATOpBI. DJIEKTPOJMTHYECKAs IUCCOLMALUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakiiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAaHUS PEaKIMii HOHHOTO OOMEHa.
MonexkynspHele, IOJIHBIE U COKPAIlCHHbIE HOHHBIE ypaBHEHU peakunii. CBoMCcTBa
KHCJIOT, OCHOBAaHWIl M COJI€ B CBETE MPEICTAaBICHUN OO0 3JIEKTPOJIUTUYECKON
mucconmanyy. KauectBeHHbIe peakiiy Ha MOHBI.

I'maponus comeit. IoHHBIE ypaBHEHUS THUAPOJIM3A COJICH. XapakTep CpPelbl B
BOJIHBIX pacTBOpax COJIEH.

OKCNEPUMEHTAIbHOE HW3YYEHHE BEIIECTB M SIBICHUI: O3HAKOMJIEHHE C
MOJEISAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJIOB U
HEeMeTaJlJIoB (TpaduTa U aamasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHUS);

HCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEaKIMU OT BO3IEUCTBUSA
pa3nu4HbIX (PAKTOPOB;

OTIBITHI, WITFOCTPUPYIOIIKE 00PaTUMOCTh XUMUYECKUX PeaKlui;

UCCJIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLUUALINU
KHUCJIOT, IIEI0YEH U COJICH;

IIPOBEJICHNUE ONBITOB, WIIIOCTPUPYIOIIUX IPU3HAKHA IPOTEKAHUS PEAKLIHN
HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BBIJICIICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIANKATOPOB (JTaKkMyca, MeTWIopamka u peHondranenna) amis
ONPEAEIIEHUS XapaKTepa Cpeabl B PACTBOPAX KUCIIOT, OCHOBAHUU U COJIEH;

OPOBEACHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (TOpeHHE, PeaKIIUU PA3JIOKEHUSI, COSTUHECHUS );

pacro3HABaHHE HEOPraHWYECKUX BEHIECTB C MOMOIIBKO KAad€CTBEHHBIX
pEaKIui Ha UOHBI,

pelIeHNEe DKCHEPUMEHTAJIbHBIX 3a7ady 1o TeMaMm: «OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIC peakuun», «l'maponus conei», «DIEKTPOIUTHUYECKAS
JTVCCOLIUALIHS.

HemeTtajuuibl M UX COCAMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTHM CTPOCHHSI aTOMOB
XUMHYECKUX JJIEMEHTOB, TMPOCTBIX BEMIECTB, auioTpornus. OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA HeMeTauioB. CpaBHHTENIbHAs XapaKTePUCTHKA
COEAMHEHUN HEMETAJIJIOB.

OO6mast xapakrtepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHYECKHE CBOWCTBA Ha NpPUMEpe  XJopa
(B3auMoJIeiicTBME C  METajulaMHM, HEMEeTalJlaMHM,  BOJIOM,  IIEJI0YaMH).
XnopoBonmopon. ConsiHass  KUCIOTa, XHWMHWYECKHE CBOWMCTBA, IOJIYyYEHHUE,
npumMeHenue. JledcrBue Xijiopa ¥ XJOPOBOAOPOJA HA OpPraHU3M YEJIOBEKa.
Baxueiimme xmopuasl W HX HaxoxaeHue B npupoxae. llomarue o
KHUCJIOPOJICOICPKAIIMX KACIIOTAX XJI0pa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHue u PuU3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cephl. AJIOTPOINHbIE MOAU(PUKAIIUU KUCIOpOAa U cepbl. XUMHUUECKUE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAUIAMU, METAJJIAaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu). CepoBoJgopoA, CTpoeHHe, (UIUYECKUE U
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBA). OKCHABI
Cephbl KakK MpPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHHUCTasl KHUCIIOTa U €€ COJIU.
CepHas kwuciora, (Qu3nueckue U XHMHYECKHE CBOMCTBa (0OIIME Kak
NpelCcTaBUTENsl Kiacca KUciaoT U crneuuduueckue). Coiid CepHOM KUCITOTHI.
XUMUYECKHUE PEAKIIUU, JeKAIIUE B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOJIyYeHUs
CcepHOM KUCHOTHI. [IpeacraBieHus 0O XMMHUYECKOM IPOU3BOACTBE M CBA3aHHBIX C
HuM npodeccusx. [Ipumenenne cepHoil KUCIOTHl U cylbdaToB. KauecTBeHHbIE
peakuuu Ha cyiabhuT-, cylnbQua- U cyibhar-aHuoHsl. HaxoxaeHue cepsl u ee
COCOMHEHUN B NpUpoAE. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeasbl
COEIMHEHUSMM cepbl (KHUCIOTHBIE JTOXKAH, 3arpsi3HEHHUE BO31yXa), CIIOCOOBI €ro
MIPEIOTBPALLECHUS.



OObmas xapaktepuctuka 3MeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, GU3NYeCKue U XUMUYECKHUE CBOMCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOJOPOAOM, KuciaopoaoM). Kpyrosopor azora B
npupone. AMMUAK, ero (u3MUECKHe M XHMHUYECKHME CBOWCTBA (OKHUCICHUE,
OCHOBHBIE CBOWCTBa BOJHOIO pacTBOpa), NPUMEHEHHE U I[OJIyYeHUE B
nabopaTopud W MPOMBINUIEHHOCTH. MOH amMMOHMS, JAOHOPHO-aKIENTOPHBIN
MeXaHu3M ero obOpazoBanusa. Comu aMMOHUS, WX (U3HUECKHE M XUMHUYECKHE
CBOMCTBa (pa3lOKEHHME U B3aUMOJICUCTBUE CO IIEJI0YaMH), TMPUMEHEHUE.
KauectBennas peakiust Ha uoHbl amMonus. Oxcunbl azota (I, II, III, IV, V).
A3zotucras Kuciora. A30THas KUCIIO0Ta, e MolydyeHue, Gu3nueckiue u XUMUYEeCKue
CBOMCTBa (0OIIME Kak MpEeACTaBUTENS Kiacca KUCIOT M cHelupUuYecKue),
IpUMEHEHHE. XUMUYECKUE PEaKIUH, JIeKAIINe B OCHOBE MOJIYYCHHsS a30THOU
KHCIIOTHI B IPOMBINIIEHHOCTH. HuTpatsl 1 HUTpuThl. KauecTBeHHBIE peakiuu Ha
HUTPAT- U HUTPUT-AaHUOHBL. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
COCTMHEHHUSIMH a30Ta (KUCJIOTHBIC MOXKAM, 3arpsA3HEHHE BO3/AyXa, TMOYBBI U
BOJIOEMOB).

®ochop, ammorponubie Momudukanuu Qocdopa (O6enblii W KpacHBIM
dbocdop), puznueckne U XMMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C MeTajllaMH,
KHCITIOPOJIOM, TaJOTeHaMH, KOHIIEHTPUPOBAHHBIMU a30THOM M CEPHOM KUCIOTaMH).
Oxcuasl pochopa (III, V), dochopnas kucnora, Gu3NYeCKUe U XUMUYECKUE
cBoiicTBa, monmyuenue. KauecrBenHas peakius Ha (ocdar-uonsl. [Ipeacrasnenus
o rajgorennaax gocdopa (111, V).

[lonsiTue o0  MHUHEpanbHbIX  yAoOpeHHsiX. A30THble, (ochopHbIE,
KOMIUIEKCHBIE ynoOpeHus. XHMHUYECKOE 3arps3HEHHE OKpYKaIolell cpeisl
COEIMHEHUSIMH a30Ta u Pocdopa.

O6mas xapaktepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCICHUSI.

Yraepon, amioTponHsie Moaudukanuu (rpadut, anmas, gymiepeH, rpades,
HAaHOTPYOKH), (U3NYECKUEe U XHUMHUYECKHME CBOMICTBa MPOCTHIX BEILECTB
(B3aUMOJEHCTBYE C METaNIaMU, HEMEeTalIaMH, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoil kuciotamu). [lonstue 06 amcopoumu. KpyroBopot yrieposa B mpupo/ie.
Oxcugpl yriepoaa, ux (Gu3nuecKue U XMMUUYECKHUE CBOWCTBA, ICHCTBUE HA JKUBBIC
OpPraHU3MBl, MOJYYEHHE U MPUMEHEHHE. DKOJIOrHYecKue npodiaemMbl aTMochepsl,
cBs3aHHble C okcuaoM yriepoaa (IV). VYronphas kuciota W ee COlH, HX
dusznyeckue W XMMHYECKHME CBOWCTBA, MONy4YeHHE U NpuMeHeHune. KapOoHaThl,
THIpOKapOOHaThl, WX cBoWcTBAa. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBbITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SICTBE.



[lepBoHavabHBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIMHEHUAX
yIiepoja: yrJIeBOJOPOAbl (METaH, 3TaH, 3TWJIEH, aleTWICH), 3TaHOJI, INIMIEPHH,
yKcycHasi kucnota. [IpupoHbie HCTOYHHMKHU YTIEBOAOPOJOB (Yroiib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPaOOTKU, UX POJIb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTue 0 OMONOTHMUECKH Ba)KHBIX OPraHMYECKHX BEIIECTBAX — XKUpPax, Oeykax,
VIIIEBOJAX — M MX POJM B JKU3HM 4YeJlOBEKa. EJMHCTBO OpraHUYEcKUX U
HEOPraHUYECKUX COCTMHEHUN.

KpemHuuii, ero ¢usmyeckne M XUMHUYECKHME CBOMCTBA (B3aMMOJEWUCTBHE C
METaJUIaMH, KUCJIOPOJIOM, YIJIEPOAOM, rajoreHaMu), MNOJy4YeHHEe U MPUMEHEHHE.
Ponb kpemuus B npupoze u texuuke. Oxcun kpeMuus (IV), kpeMHHEBas KUCIIOTa,
CWIMKAThI: (DU3UYECKHME M XUMHUYECKHE CBOMCTBA, MOJYYECHUE U NMPUMEHEHHUE B
ObITY YW MPOMBIIIJIEHHOCTH. BajkHeWIlne CTpOUTENbHBIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiembr 6€30macHOro0 MCIOIb30BAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Bbop. Ocobennoctu ctpoenus aroma. OOmue mpencTaBieHus 0 PU3NYeCKux
1 XUMHAYECKUX CBOMCTBaxX. bopHas kuciora.

DKCNepUMEHTAIBHOE N3YUYEHUE BEUIECTB U SIBJICHUM:

O3HaKOMJIEHHUE C 00pa3liaMy MPUPOIHBIX XJIOPUIOB (FaJIOT€HUIOB);

IPOBEJICHUE ONBITOB, OTPaKAIOIMIUX (U3UUECKUE M XUMHUYECKHE CBOMCTBa
raJIOr€HOB U UX COCIUHCHUIM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAUeCTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMUI- U UOAUI-UOHBI U
Ha0JII0/IEHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cephl U €€ MPUPOIAHBIX COCTMHEHUN;

HaOMIOZICHWE  TIpoliecca  OOyIJIMBaHUS ~ caxapa  HOJA  JICWCTBHEM
KOHLICHTPUPOBAHHOM CEPHON KHUCJIOTHI;

U3y4YeHHEe XUMHUUYECKHX CBOMCTB pa30aBI€HHON CEPHON KUCIOTHI;

MPOBEICHNE KAauEeCTBEHHBIX peakUuuid Ha CynbPua-, CyIbPuT- U cyibdar-
VOHBI U HAaOJIIOICHUE NPU3HAKOB UX MPOTEKAHMUS;

O3HAaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COeIMHEHNM, 00pa3IiaMu a30THBIX U (POChHOPHBIX YA0OpEHUI;

MoJIydyeHue, coOMpaHue, paclo3HABAaHUE M HW3YYEHUE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIEM aMMOHWUS,

MPOBE/ICHNE KaYyeCTBEHHBIX pEaKlUii Ha MOH aMMOHUS, HUTPUT-, HUTpAT- U
(dbocdaT-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHMUS;

M3y4EeHUE B3aUMOJECUCTBUS KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KHUCIIOTHI U €€ COJICH;



O3HAKOMJICHUE C MOJCTSIMUA KPUCTALTMYSCKUX PEIIETOK ajamasa, rpadura u
dynnepeHa, ¢ mpoueccoM aAcopOIMN PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yTJIEM U YCTPOMCTBOM MPOTUBOra3a;

MoJIyuyeHHue, coOMpaHue, pacrlo3HaBaHUE W W3YUYEHHE CBOWCTB YTJIEKHUCIIOTO
rasa;

MPOBE/ICHUE KA4YeCTBEHHBIX pEaKIUi Ha KapOOHAT- U CHJIMKAT-UOHBI U
W3YUYEHHUE NMPU3HAKOB UX MPOTEKAHUS;

M3YUYCHHE B3aMMHBIX MPEBpPAIICHUN KapOOHATOB U THAPOKapOOHATOB;

O3HaKOMJIEHHE C oOpaslaMy TNPUPOAHBIX KapOOHATOB M CHIIMKATOB, C
NPOIYKIHEN CUITMKATHON MPOMBIIIIEHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxkHele HeMeTaIbl U UX
COCTMHEHUSD.

MeTaJiibl U MX COeIMHEHU S

O6mue cBoiictBa MeTtaioB. OOmas XapakTEpPUCTUKA XHUMHYECKUX
AJIEMEHTOB — METAVIOB HA OCHOBAHMM HX ToJIokeHUs B [lepuonnueckoil cucreme
xumuyeckux 3nemeHToB /. 1. MenneneeBa u ctpoenust aroMoB. Metaiuibl A- u b-
rpynmn. CTpoeHHEe MpOCTBIX BEIIECTB — METauIoB. MeTamnueckas CBs3b U
MeTaJUIMYecKasi KpUCcTauIMueckas pemierka (IpUMUTHUBHAS KyOndeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IrPaHEEHTPUPOBAHHAS KyOunueckas,
reKcaroHajgbHas IUIOTHOYIIAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXUMHUUECKUU psJl HANpPsHKEHUN
MeTtauioB. O0ImuMe XUMHUYECKHE CBOMCTBA MeTallIoB. OOIIHe criocoObI MOTyYeHus
METAJIJIOB, METAJLTYPrUsl. DJIEKTPOJIN3 PACILUIaBOB U PACTBOPOB COJIEM KaK OOUH U3
croco0oB mostyueHus: MeTaioB. [IoHSTHE O KOppO3UM METANJIOB, OCHOBHBIC
CrocoOBI 3amuUThl BX OT Kopposww. CraBbl (CTajlb, YyTYH, JIOPATIOMUHUMH,
Oponza). [IpuMeHeHne METAIIOB U CIUIABOB B OBITY U MPOMBIIIIICHHOCTH.

Memannwvt A-epynn

[Ilenounsie MeTauibl: nosokeHue B Ilepuoamyeckoil cuctemMe XUMHYECKUX
anemeHToB . 1. MenaeneeBa, CTpoOeHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (HAa MpUMEpEe HATPUS U Kalvs), MOIyUYEHHUE.
OKcuapl ¥ THIPOKCHIBI HATPUS U Kanus. [I[puMeHeHne MEeNoYHbIX METAJIIIOB U UX
coequHeHui. buonornueckas poyib HaTpUs U KAJIHS.

[IlenouyHO3EMENBHBIE METAUIBI MArHUM W KaJbLWW: TIOJOXKEHUE B
[Tepuognueckoit cucremMe xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanplus. BakHeliue coelMHEHUs KalblMs U MarHus (OKCHI, THUIPOKCHU],
COJIM), CBOMCTBa, MpuMeHeHue. JKecTKOCTh BOABI U CIOCOOBI €€ YCTpaHEHUSI.
Kpyrosopot kanbluus B mpupo/e.



AuroMuHUN: nIosokeHue B [leprnoinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOXAeHUEe B Ipupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOWCTBA OKCHAA U THAPOKCUIA
amomunus. [I[puMeHeHne aTtOMUHUS U €T0 CILIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (MOOOYHBIX MOATPYIM):
nonoxenue B llepuomuueckon cucreMe XUMUYECKUX diemeHToB [, .
MenieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay AJIEKTPOHA Ha
MpUMepe CTPOEHHUSI aTOMOB XpoMa, MeJii, cepeOpa. BaneHTHbIE COCTOSHHS aTOMOB
d-a71eMeHTOB, CTENMeHW OKHUCJICHHS aTOMOB B COCAMHEHUSX. 3aBUCHUMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THJIPOKCHUIIOB METAUIOB OT 3HAYECHUS
CTEMIEHU OKUCIICHHS DJIEMEHTa B COCIUHEHHM (Ha MpUMEpPEe COCIUHEHUN Xpoma).
ITepBoHayanbHbIE NIPEACTABICHUS O KOMIUIEKCHBIX COCIMHEHUSX.

Menp u cepebpo: CTpOoeHHE aTOMOB, CTENeHU okucieHus. OOmue KpaTKue
Npe/iCcTaBieHrus O (U3UYECKUX M XMMHUYECKHMX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOCICTBUE C KHUCIOTAMH-OKUCIUTEISIMU), 00 UX OKCHAAX, THAPOKCUAAX U
coJisix, UX mpuMeHeHuu. [IpencraBieHuss 00 aMMHAYHBIX KOMITJIEKCAaxX cepedpa u
Menu. KauecTBeHHBIC peakIiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTEeNeHb OKUCIIEHUs. XapaKTepUCTUKa (PU3NYECKUX U
XUMUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEpHbIC CBOMCTBA OKCHIA U TUIPOKCU/IA.
KauecTBeHHbBIE peakliMy Ha KATUOHBI [IUHKA.

Kene3o: crpoeHue aroma, creneHu OkucieHus. Haxoxnenue B mpupoze.
Pu3nuecKkrne U XUMUYECKHE CBOWCTBA JKeJie3a, IpUMEHEHUE. buonornueckas posib
xenesa. Okcuawl, ruapokcuasl u comu xeneza (II) m xenesa (I1I), ux cocras,
CBOMCTBa M TonyuyeHue. KadecTBEHHbIE peaklMM Ha KAaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kene3a. [Ipou3BoACTBO YyryHa U CTaju.
DKOJIOTUYECKHUE MPOOJIEMBI, CBI3aHHBIE C METAITYPTUYECKUMHU MPOU3BOICTBAMH.

DKCNIEPUMEHTATBLHOE U3YUYEHUE BEILIECTB U SIBIICHUIA:

O3HAKOMJICHHE C oOpasllaMu METAUIOB W CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMU;

MOJEJIIMPOBAHUE METAJUTMYECKON KPUCTAIUNIMYECKON PEIIETKY;

M3y4YEeHUE B3aWMOJECHCTBUSA METAJUIOB C BOJOM, C pacTBOpaMu COJIEH U
KHUCJIOT, UCCJEAOBaHUE MPOILIECCOB 3JIEKTpoJin3a pacTBopoB xyopuaa meau (I1I) u
noauaa Kanus, KOppo3UuHl METAIIIOB;

U3y4eHre OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIOB KaJbLIUSI W HATPUS C
BOJIOM, UX TUJPOKCUJIOB — C OKcuIoM yriepoaa (IV) u kucioramu;

M3Yy4YEHHUE CBOIMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIHS, )KECTKON BOIBL;

M3y4YEHUE NPOLECCOB IMOJIYYEHUs] THUAPOKCHUAOB JKEJIe3a, UX XUMHYECKHUX
CBOMCTB,;



M3YUYCHHE PU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbLIUS, aJTFOMUHMS, [IMHKA, jKene3a (2+) u xkenesa (3+), meau (2-+);

HaOJII0/ICHUE U OMKCAHWE OKpAlllMBaHUs TJIaMEHU MOHAMHU HATpHSs, Kallus U
KaJIbLIHUS;

uccien0BaHne aM(OTEePHBIX CBOMCTB THUAPOKCHAA ATIOMHHHS, THAPOKCHUIA
xpoMma (III) u rugpokcua NUHKA;

pelIeHrne >KCIEpUMEHTANBHBIX 33/1ad Mo TeMe «BaxkHelmue mMeTamibl U uxX
COCIMHECHUSD.

XuMHs ¥ OKPYKAKOIIAS cpea

BemecTtBa 1 Marepuanbsl B IMOBCEIHEBHOW XHU3HM 4YeEJIOBEKa. BaxkHeuine
BEIIECTBA U MaTepuasbl, 00JacTU MX NMpPUMEHEHHUs. bezomacHoe HCIOIb30BaHUE
BEIIECTB M XHMMHYECKUX peakiui B ObITy. [lepBasi moMonis npu XUMHYECKUX
0’KOTaxX U OTPABJICHUSX.

HoBrie maTepuansl v TeXHOJIOTUU. [[pUHINIIBI «3E€TI€HOU XUMUID.

OCHOBBI DJKOJIOTHYECKON TPaMOTHOCTH. XWMHUS U 3J0pPOBbE. 3HAUYECHUE
M3y4aeMbIX XMMUYECKUX DJIEMEHTOB U UX COCIUHEHUH sl (yHKIIMOHUPOBAHUS
opraHusMa 4yenoBeka. [lorsTie o 3M10poBoM 00pase KU3HHU.

XVUMHUYECKOE 3arps3HEHUE OKPYKAIoIIeH cpebl. DKOJIOTHYECKUE MPOOIIeMBI,
CBSI3aHHBIC C COCIMHEHUSIMHU YTJIEPOJa, a30Ta, CEPHI, TKENbIX MeTaiuIoB. [loHsTHE
o IIJIK. Ponp XxuMuM B pelIeHUH SKOJIOTUYECKUX TPOOIIEM.

OKCIEpUMEHTAIbHOE M3Y4YEHUE BEIIECTB U SBJICHUN: O3HAKOMIICHHE C
oOpasliaMu MaTepHayioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIE MaTepuabl),
ONpENENICHNEe KHCIOTHOCTM MNPUPOAHBIX BOJA, MOJEIHPOBAHHE IIpoIecca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYEHHUE €ro BO3JACHCTBHS HA MaTepUalbl.

IloBTOpeHne U 00001IeHHMe 3HAHMH OCHOBHBLIX pa3lejoB KypcoB 89
KJIaCCOB

Ilepnognuecknii 3akoH U [lepuoandeckas CUCTEMa XUMHYECKUX DJIIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPYyNIaXx.

CtpoeHue BelecTBa B TBEPJOM, KUIAKOM U Ta3000pa3HOM COCTOSTHUH. Buibl
XUMUYECKOW CBSI3U. 3aBUCHMOCTHh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJIUYECKON
PELIETKU U BUJIa XUMUYECKOM CBSI3H.

Knaccudukarnms XUMHYECKMX PEAKIUNA 1O Pa3IMYHBIM  IPU3HAKaAM.
[IporHo3upoBanre BO3MOKHOCTM NPOTEKAHUSA XUMHUYECKUX [MPEBPALICHUN B
pPa3JIMYHBIX YCJIOBUSIX HAa OCHOBE IMPEACTABICHHN XUMHUYECKOM KUHETUKU U
TEPMOJUHAMHUKH.

XUMHUYECKHE peakuuu B pacTtBopax. ['maponus cosen. Peakuum oxucienus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCJIOT, OCHOBaHUW U COJEH B CBETE€ NpEeACTaBICHUN 00
ANEKTPOJIUTUYECKON  JUCCOLMALMM W OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusIX.

Mesicnpeomemmuwle céasu

Peanmnsanys MeXnpenMETHBIX CBs3€W IpU W3YYEHMM XMMHMM B 9 Kitacce
OCYIIECTBIISICTCSI 4Yepe3 HCIHOJb30BaHUME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
HOHSATHUM, TaK U IIOHATHN, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHbIEC TIOHSTHS: ABJICHHUE (MPOLECC), HAYUHBIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiIacCH(UKAlUi, NEPUOAUYHOCTD,
HaOJI0/IEHUE, HKCIEPUMEHT, MOJEIUPOBAaHUE, U3MEpPEHHUE, MOJIEb, TEXHOJOTH,
MaTEpHUAJIBI.

®u3rKa: BEIIECTBO, TEJNO, (PU3NYECKHE BEJIMYUHBI, €IUHULBI W3MEPEHHS,
Macca, 00bEM, KOJMYECTBO TEIIOThI, aTOMbI U MOJIEKYJIbI, arperaTHbIe COCTOSHUE
BEILIECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEpAbIX (KPUCTAUIMYECKHX) TeEl,
KPUCTAJUINYECKAsT PELIETKA, JJIEKTPOH, SApPO aroma, IPOTOH, HEUTPOH, HWOH,
HYKJIMJI, U30TOMbI, KBAHTHI, PaAMOAKTUBHOCTb, alb(da-, 0eTa- U raMmma-u3iayyeHue,
ANEKTPUYECKUH 3apsill, IPOBOAHUKHU, MOTYNPOBOAHUKH, TU3IEKTPUKH, COTHEUHBIN
CIEKTp, Pa3IoKeHHE OEJIOr0o CBETa B CIIEKTP.

buonorus: sxocucrema, ouocdepa, poTocuHTE3, MPOLIECCH OOMEHA BEIIECTB,
MUHEpalbHble YIO0OpEHUs, MHKPOIJIEMEHThl, MAaKpPOJIEMEHTbI, MUTATEIbHbIC
BEILECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpadbl, TOPHBIE TOPOJIHI,
IIOJIE3HBIEC MCKOIIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI, IUTAHETA 3EMJIS.

TexHonorus: CTPOUTEIbHBIE  TEXHOJOTMH,  CEJIbCKOXO3SiCTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUU 3IEKTPOHHON MTPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TTIPOTPAMMEBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YIJIYBJIEHHbIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBbI OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCsl B X0Ji¢ OOYYEeHHS XMMUU B E€AMHCTBE Y4YEOHOW U
BOCITUTATEJILHOM JEATeIbHOCTU 00pa30BaTEIbHON OpraHu3aIlii B COOTBETCTBUH C
TPAIUIUOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPHUHATHBIMA B OOIIECTBE MpaBWJIaMHU W HOPMaMH IIOBEJCHUS WU
CIIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS, CaMOPa3BUTHUS U COIMAIM3AIUU
o0yyJarommxcs.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTb  OOyYarommuXxcs
PYKOBOJICTBOBATbCS ~ CHUCTEMOl TO3WTHUBHBIX I[IEHHOCTHBIX OPUEHTAUUA U
paclIMpeHre ONbITa ACSITEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YAaCTHU:

1) mnaTpHOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOI'O OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HUCTOPUYECKOMY HACIEIUI0, MOHHUMAHUE 3HAYEHUS XHUMHUYECKOU
HAyKW U TEXHOJOTWUHU B JKU3HU COBPEMEHHOI'0 OOIIECTBA, B PA3BUTUU SKOHOMUKH
Poccuu u cBoero pervona;

2) rpaKIaHCKOr0 BOCIIUTAHUSA

MPEACTAaBICHUE O COLMAJIbHBIX HOPMAax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE, MPOSIBJICHUE KOMMYHHUKAaTUBHOM KYJbTYypbl B
pa3HOOOpa3HON COBMECTHOM JESATEILHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIU B Mpoliecce YU4eOHOU U
BHEYUEOHOU JeATEIbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE MOBEJIECHHE U IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEACTBUMN
MOCTYTKOB;

3) ¢popMupoBaHNs HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUYECKUE MPEJICTABICHHUS O BEIIECTBE M XWMHYECKON pEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U HEOOXOJUMBIC JIJIst
MMOHMMAHUS CYIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOI'O MO3HAHUS JJISI Pa3BUTHUSL KaXJOr0 4YeIOBEKa
U TIPOU3BOAMUTENIbHBIX CHJI OOIIECTBA B LIETIOM, POJIM U MECTa HAyKu «XUMUSD) B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTUSI TMPUPOJBI,
B3aMMOCBS35X YEJIOBEKa C IPUPOJHON U TEXHOJIOTMYECKOU CPENOM;

MO3HaBaTeNIbHAsI MOTHBAllUS W WHTEpPEC K OOydYeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATEbHOCTA, K OCO3HAaHHOMY BBIOOPY HAamNpaBlCHUS W YPOBHS JalbHEHIIETrO
o0yueHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBI 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUI U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIUMOCTH COONIOJIEHUS TMpaBuil 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYaIIMIX;

5) Tpy10BOr0 BOCIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYIOBOM IEATENHHOCTU Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEeKa M K MCCIIEIOBATEIbCKON AESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOW B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOKHOCTH CaMOpeaTn3allid B 3TOU
cdepe;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOJAMMOCTH OTHOIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIILIEHUE YPOBHA OKOJOTHYECKON KYyJIbTYphbl: MPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA st
OKpYJXKalomel Ccpeapl; OCO3HAHWE TJIO0ATBHOTO XapaKTepa AKOJIOTHYCCKUX
mpoOJeM U MyTell WX PEIIeHUS; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJydaeMble
OpU U3YYCHUM XUMHH, Uil PELICHUS 3a/1ad, CBSA3aHHBIX C OKPYXKAKOIIEH Cpenoil;
AKTUBHOE HEIPUATUE JACHUCTBUN, IPUHOCIAIIUMX BpEL OKpYXKaIUIEH Cpene;
OCO3HAHUE CBOEU POJIM KaK rpakJIaHUHA U MTOTPEOUTENSI B YCIOBUSX B3aUMOCBS3U
MPUPOJHOM, TEXHOJIOTUYECKOM W COLHUAIBHOM Cpell; TOTOBHOCTh K Y4YAaCTHIO B
IPaKTUYECKON AEATEIbHOCTH SKOJIOTHUECKON HAIIPABICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJIbTaThl O0yYAIONIMXCS, OCBOMBIINX IMPOTPamMMy IO
XUMHUH OCHOBHOT'O 00IIIero o0pa3oBaHusl, BKIIOYAIOT:

YCBOCHHUE MEKJIUCIUTLIMHAPHBIX (MEXKITPEIMETHBIX) TIOHITHH, OTPasKarOIINX
MaTepuaJlbHOEC €IWHCTBO MHpa W TMPOIECC TMO3HAHUSA (BEIIECTBO, CBOWCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIA (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOII0/IeHNe, U3MEpPEHNe, UCCIIeIOBAaHKE, SKCIIEPUMEHT U JIPYTHE);

OBJIAJICHUE YHHBEPCATbHBIMH YYEOHBIMU JEHCTBUSIMH (TI03HABATCIbLHBIMH,
KOMMYHUKATHBHBIMH, PETYISTUBHBIMHU), BA)KHBIMU IS [IOBBIILIEHUS
(G (HEKTUBHOCTH OCBOCHHS COJCpXKAHUS y4eOHOTO TMpeaMeTa, (OpMUPOBAHUS



KOMIICTCHIIMA, A  TaKke  IMPOCKTHO-UCCIICOBATEIBCKON  JCSITEILHOCTH
00yJaronInXxcs B Kypce XUMUU;

CIOCOOHOCTh MX KCIIOJIb30BaTh B Y4eOHOM, MO3HABATEIIBHON U COLMATBHOM
MIPAKTHKE.

Ilo3naBaTeqbHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble JJornueckue aAeicTBUs:

YMEHHUSl HCIIOJh30BaTh TPHUEMBI JIOTUYECKOTO MBINIICHUS TPU OCBOCHUH
3HAHWI: PACKPHIBATH CMBICI XUMUYCCKUX TMOHATHH (BBIICTATH UX CYIICCTBCHHBIC
MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMU); aHAJTU3UPOBATH,
CpaBHHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUUKAIIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEAKIUi; yCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIC CBS3M  MEXKIYy OOBEKTaMH HW3Y4YEHUS;, CTPOUTH
JOTUYECKUE pACCYXACHUS (MHIYyKTUBHBIC, [IEyKTUBHBIE, 110 AaHAJIOTHUH);
npeaiaraTb KpUTEPUU M BBISBIIATH OOIIHME 3aKOHOMEPHOCTH W NMPOTHUBOpPEYHUS B
M3y4aeMbIX TPOIECCaxX M SBJICHUSAX; MPOBOJUTH BBIBOJBI M 3aKIIOUCHUS, YMCHHSI
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHUS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIPHBIC TIPEJICTABIICHUS — XUMHUYECKUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKas
dbopMmysa U ypaBHCHHE XMMHYECKOW PEaKIMU — MPH PEIICHUH y4eOHBIX 3ajad; C
Y4€TOM O3THUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh HW3ydacMbIC
XUMHUYECKHUE BEIICCTBA M XMMUYCCKHUE PEAKIIHH.

Ba3oBble wucciaenoBarejbckue AedcTBHS (MeTOAbI HAYYHOI0 TMO3HAHMS
BeIleCTB M sIBJIEHMIT):

YMEHUS TPUMEHSATH METOJbl HAyYHOTO TO3HAHUS BEIIECTB M SBJIICHUNA Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOW IMMO3HABATEIHLHON U
IIPOEKTHO-UCCIIEI0BATEILCKOM ICSITEIIHHOCTH;

YMEHHSI HCIIOJIh30BaTh TMOCTABJICHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTAaBUTh BOTIPOCHI; aHAJTU3UPOBATh (DAKThI, BHISBIAThH
u QopMynmHpoBaTh MPOOJIEMY, ONMPEAEATh IIeNIb W 3aJadd, COOTBETCTBYIOIIUE
pelieHnto mpobIeMbl; peaiaraTh ONMUCATEIbHYIO WK OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBIIATH €€ MPOBEPKY; YMEHHs IPOBOJUTH H3MEPEHUS HEO0OXOIUMBIX
MapamMeTpoOB, BBIYHUCICHUS, MOJCIMPOBAHUE, HAOMIOJACHUS UM OKCIECPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TIPOTHO3UPOBATH PE3YJIHTATHI,
dbopmynupoBaTh 0000IIEHHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIbITA,
UCCJICIOBAHUS, COCTABJIATh OTUET O MPOJICIIaHHOM padoTe;

PabGora ¢ unpopmaumeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHHKAX WH(pOpMaIuu (HaydHO-

MOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepKaHWs, CIpPaBOYHBIC I10COOUS,



pecypcbl HTepHeTa); aHaNM3upoBaTh HHPOPMALIUIO U KPUTHYECKH OLIEHUBATH €€
JOCTOBEPHOCTb W  HENPOTUBOPEUUBOCTb, OTOMpaTb U  HMHTEPHPETUPOBATH
MHPOpPMALMIO, 3HAYUMYIO JJIsl pElleHUs y4eOHOW 3aJauu; yMEHMsI NPUMEHSTh
paznuyHble METOAbl M (QOPMYyNHpPOBATH 3alpoChl NpHU TOUCKE MU O0TOOpe
uHbopMaIuy, HEOOXOIUMOU Ui BBIMOJTHEHHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
MHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Ppa3JIMYHbIE IOHCKOBbBIE
CUCTEMBI; CAMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpPMYy MpEACTaBICHUS
uHpopmanuu (CXembl, TpaQuKH, OUArpaMMbl, TaOIUIBl, PUCYHKA H JApYyTHE
dbopMbI); yMEHHUS HCHOJIb30BaTh HAYYHBIN SI3BIK B KaueCTBE CpeICTBa paboOThI C
XUMHUYECKON HHpOpMaIueil; NpuUMEHSATh MEXNpeAMeTHble ((pusmueckue u
MaTEMAaTUYECKUE) 3HAKU U CUMBOJBL, (HOpMyIibl, a0OpeBHATypbl, HOMEHKIATYDY,
UCIONB30BaTh M IPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMUECKHE  CPEICTBA
HarJIAIHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIC 1eHCTBHS:

1) ymenust oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIMH):

MPEACTABIIATh MNOJYYEHHbIE PE3yJIbTaThl MO3HABATEIBHOM AESTEIBHOCTU B
YCTHBIX W IHCbMEHHBIX TEKCTaX; MMyOJIMYHO BBICTYyHaTh C MPE3eHTalUen
pE3yNbTATOB BBIIOJHEHHUS XUMHUYECKOTO 3KCIEPUMEHTAa (MCCIEN0BATEIbCKON
71a00paTOPHON MM MPAKTUYECKOM paboThl, y4eOHOTO MPOEKTA); B XOJI€ IMajIora u
(unn) IUCKyccuu 3a7aBaTh BOMPOCHI IO 00CYXK/1aeéMOM TEME U BBICKA3bIBaTh UJIEH,
(bopMyIIMpOBaTh CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEIOKEHHON
3a/1a4u.

2) yMeHusl y4eOHOTO COTpyAHUYECTBA (FPYIIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TIPYNIOBBIX (opMax palOThl: IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOIl paboThl, OMpENesTh CBOIO POJib, PACHPENEATh 3aJadydl MEXIY
YJIEHaMU TPYyNIbl; BBIIOJHATH CBOIO 4YacTh padOThl, KOOPAWHHUPOBATH CBOU
JNEUCTBUSL C JCUCTBUSIMU JIPYTUX WICHOB KOMAaHbI, OMPEACNATh KPUTEPUU IO
OLICHKE KayeCTBa BBINOJHEHHON paloThl; pellaTh BO3HMUKAIOLIME MpOOJIeMbl Ha
OCHOBE ydeTa OONIMX HHTEPECOB W COIJIACOBAHMS IO3WIMH, y4acTBOBaTh B
oOcyxneHnur, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» U JpYyrux Qopmax
B3aUMO/ICHCTBHSI.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

OBnazieHNEe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET PA3BUTHE CAMOOPraHU3alMU, CAMOKOHTPOJS, CAMOKOPPEKLMHU, B TOM
1% () (K



YMEHUSI peniath y4eOHbIE W HMCCIIEIOBATEIBCKHAE 3aJaud: CaMOCTOSITCIIHEHO
BBIOMpATH CIOCOO pelieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh Haubojee MOAXOASAIIMA C YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPUEB), TJIAHUPOBATH CBOIO PabOTy MpU PEIICHUU YUeOHOU Uin
WCCJIEIOBATeILCKOM  3a7add; HAa  OCHOBE  TOJYYEHHBIX  pPe3yJbTaTOB
dhopmyHpoBaTh 00OOIIEHHUS W BBIBOABI, IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
IPOLIECCOB; AHAIM3UPOBATh PE3YyJbTaThl: COOTHOCUTH CBOU JIEHCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJb JIESITCIbHOCTH;
KOPPEKTUPOBATH CBOIO ICITEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl IO XMMHUHU OCHOBHOTO
oO1iero 00pa3oBaHUsl Ha YIIYOJIEHHOM YPOBHE MMEIOT 0O0Illee ColepKaTelbHOe
PO C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXKIY
co00#, YTO TO3BOJISIET PEAJM30BBIBATH YIIyOJIGHHOE M3yu€HHE KaK B pPaMKax
OTJEJIbHBIX KJAcCOB, TaK W B paMKax peaju3alldd WHJIUBUIYAJIbHBIX
00pa3zoBaTeIbHbBIX TPACKTOPUM, B TOM YHUCJIE MCIOJIb3Yysl CETEBOE B3aMMO/ICHCTBUE
opranuzanuu. [lo 3aBepiieHUN pean3alud MPOrpaMMbl YIIyOJIE€HHOTO YPOBHS
oOydJaromniyecsi CMOTyT JieTaJbHee OCBOWTH MaTepuall, OBIAJETh PACIIUPEHHBIM
KPYTOM MOHSTUH U METOJIOB, PeIIaTh 3aJ1a4u 00Jie€ BLICOKOTO YPOBHS CI0KHOCTH.

[IpenmeTHble pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIUMUCS HAYUYHBIX
3HAHWM, yYMEHUH U CHOCOOOB JEHUCTBHMA, CHEMU(UUECKUX IS TPEIMETHON
ob0nactTn «XuMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUIBI JESITEIBHOCTH 10
MOJIYYEHHUIO HOBOI'O 3HAHWS, €ro HWHTEpIpeTaluy, peoOpa3oBaHUIO U
MPUMEHECHUIO B PA3JIMUHBIX YYEOHBIX M PEAIbHBIX >KU3HEHHBIX YCJIOBUSX;
00ecreynBalOT BO3MOXKHOCTh YCIICITHOTO OOYyYEHHS Ha CICAYIOIIEM YPOBHE
oOpa3oBaHUs.

K xoHiy oOyuenuss ¢ 8 kaacce y oOyuwawnierocs OyayT c(opMHUpOBaHbI
CIEyIONIME TIPEJAMETHBIC pPE3yNbTaThl H3YUYEHUS XUMUU Ha YIIyOJICHHBIM
yYpOBHE:

pPaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHATHUH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, METAJUI, HEMETall, AJUIOTPONUsA, MPOCTOE BEUIECTBO,
CJIO)KHO€ BENIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJIHAS), BaJIEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsl M MOJIEKYJISIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOIJIb,
MOJIIpHasg Macca, MaccoBasg [I0J1 XUMHYECKOTO JJIEMEHTa B COEAWHEHHH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTh Ia30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJ, aM(POTEpHBIA TUAPOKCHJI, XUMHUECKas peaKius,



KJaccu(uKaIys peakIuii: peakiuy COCIUHCHUSI, PEAKIIUN PA3IOKCHUS, PEaKIIun
3aMeIleHUs], PEaKIMu OOMEHa, 9K30- U DHIOTCPMHUUECKHE PEaKIUU; TEIUIOBOU
3hdeKT peakiuu; SAPO aToMa, JIEKTPOHHBIM ClOM aroma, aTOMHas OpOUTalb,
paanyc aroMa, XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAsl CBSI3b, HWOH, KaTHOH, AaHWOH, pPacTBOpP, MAaccoOBas JOJISI BEIIECTBA
(mpolieHTHasl KOHIIEHTpalusi) B pacTBOpPE, MOJSpHAs KOHUEHTpAlUs BELIECTBA B
pacTBOpe; AIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHUS, OKHUCIUTEIN W
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIMH, METO/ SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHMYECKUX IIOHATHM U
OPUMEHATH 3TH NOHATHUS IPY ONMCAHUY BELIECTB U X MPEBPALLICHUII;

HCIIOJb30BaTh XMUMHUUECKYI0 CUMBOJIMKY JJIsI COCTaBieHUsl (hOpMYJ BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKLINIM;

OTIPEIENSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCTUHEHUSX,
CTENEHb OKUCIICHUS DSJEMEHTOB B OMHAPHBIX COEIUWHEHUAX, MPUHAIICHKHOCTD
BEILECTB K ONPECICHHOMY KJIACCy COEIMHEHUN 1o (hopMyJsiaM, BUbl XUMHUYECKOU
CBsI3U (KOBAJICHTHOW M MOHHOW) B HEOPraHUYECKUX COCAMHEHUSX;

PacKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSHCTBA
cocraBa, [lepmommueckoro 3axkona J[. M. MeHneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHUH, 3aKOHAa ABOTapoO U €r0 CIEACTBUM, NIPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAaHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
HCCIIEIOBAHHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEAKIUN;

NEMOHCTPUPOBATh IMOHUMAHUE TNEPUOJUYECKON 3aBUCUMOCTH CBOKCTB
XUMHYECKHUX 3JIEMEHTOB OT X MOJIOKEeHUS B [lepuoanueckoi cucreme:

ONMKCHIBATh W XapaKTepu3oBaTh TaOmmunyio ¢opmy [lepuogmueckoit
CUCTEMbl XMMUYECKHX DJIEMEHTOB: pa3iinyaTh MOHATUA «TJlaBHas noarpynna (A-
rpymnmna)» u «mnodounas noarpynna (b-rpynma)y, «Majbie Iepuoab» U «OOJbIINe
MIEPUOJIBI»;

COOTHOCHUTH 0003HAUEHUs, KOTOpPhIe MMEIOTCA B Tabmuie «llepmomnueckas
cucrema xumuueckux oanemeHtoB . WM. MengeneeBay, ¢ 4YHUCIOBBIMHU
XapaKTEepPUCTUKAMU CTPOCHUS aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB M 3apsi
sfipa, 0011Iee YHUCIIO DJIEKTPOHOB U PACIPEICIICHUE UX O AJIEKTPOHHBIM CJI0SIM);

OOBSICHATH CBS3h TOJOKEHUS JyieMeHTa B llepuogmdeckoit cucreme c
pacnpeieieHueM JJIEKTPOHOB 110 JHEPreTUYECKUM YPOBHSM, IOJYPOBHSIM U
OopOUTANISIM aTOMOB TEPBBIX YETHIPEX MEPUOIOB;

KJIacCCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOpraHUYeCKue BeIeCTBa,
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TersioBoMy b dexTy);



XapaKkTepu30BaTh (OMUCHIBATh) (U3MYECKHE U XHMHYECKHE CBOMCTBA
MIPOCTHIX U CJIIOXKHBIX BEHIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBa OKCHJOB, KHCJOT, OCHOBaHUN U COJIEH, T€HETHUYECKYIO CBS3b MEXKIY
HUMU, TIOATBEPXKIas MPUMEpPaMU MOJEKYISAPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUM;

OMMKCHIBATH POJIb KUCIOPO/a, BOJOPOa M BOJABI B MPUPOJHBIX MpoOIeccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B Pa3IUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MICTIOJIb30BAHHME B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATH W TPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
CcOocTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJI0 XUMHYECKOTO AJIEMEHTA B COCTUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa MO (opMmylie COeIUHEHUsS, HaXOJUTh
npocTeiiyo (Gopmyily BEIEeCTBa MO0 MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJSPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBOpe, MPOBOUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEaKIUH;

MIPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIHHOU JEATENHHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IlIeHne, CUCTEMAaTH3alluI0, KIIacCUu(PUKaIMIO, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBSI3¢H — 11  HM3yYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINiA, €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJI0ICHUE,
U3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peajbHbIi M MBICICHHBIN) — A
OCBOEHHMSI YYEOHOT'O COJIEPIKaHMUS;

pacKpbeIBaTh  CYIIHOCTh  TPOIIECCOB  OKHUCICHUS ¥  BOCCTAHOBJICHUS,
COCTaBJIITh YPAaBHEHUS TMPOCTBHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
(METOI0OM 2JIEKTPOHHOTO OaaHca);

yCTaHABJIMBATh CBSA3M MEXIY peajbHO HAOII0aeMbIMU XUMHYECKUMU
SIBJICHUSIMH ¥ TIPOIIECCAMM, MMPOUCXOASAIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUYCCKNE 3HAHUS CO 3HAHUSMU
JIpyTruX y4eOHBIX MPEIMETOB;

cobmonaTh mpaBwia Oe3omacHOM  paboTel B J1Ta0OpaTopuu  MpH
WCITOJIb30BAaHUU XUMHUYECKON TOCYIbl M OOOpyIOBaHUS, a TakkKe IpaBHiIa
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMU BBITOJTHCHUS
7a00paTOPHBIX OIBITOB U MPAKTUYECKUX PAOOT MO MOJYYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCcTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OINPENICIIECHHOWM  MAacCOBOM  JIOJIEW  PACTBOPEHHOIO  BEIIECTBA, PELICHUIO
DKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACCHI HEOPTaHWYECKHUX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMHM  XMMHYECKOM  TI'PaMOTHOCTH,
BKJTIOYAIOIICH yMEHHsSI 0e301acHOro oOpaIreHus: ¢ BeleCTBaMH, UCIIOIb3yEeMbIMU
B MMOBCE/IHEBHOM >KU3HU, a TAK)KE 3HAHUE MPABUII TIOBEICHUS B LIETAX COECPEKECHMUS
310POBbS U OKPYKAIOIIEN CPEIbL.

K xoniy oOyuenus 6 9 knacce y oOyuwatomerocs OyayT chopmMupoBaHb
CIIEIYIONIME TIPSJAMETHBIC PE3ylbTaThl H3YUYEHUS XUMHUU Ha YIIyOJICHHBIM
YPOBHE:

PaCKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peaKilusi, TeIuoBor 3P GeKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AJIEKTPOJIUTBI, HEIJICKTPOIUTHI, JICKTPOIUTAYECKAS] AUCCOLUHUAIMSA, PEAKIINU
HOHHOTO OOMEHa, THUIPOJU3 COJIEH, OOpaTUMbIE W HEOOpaTUMbBIE DPEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUU, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJIGHUE U BOCCTAHOBJICHUE, JJIEKTPOJIU3, aJUIOTpomnus, amMGOTEepHOCTb,
XUMUYECKasi CBsI3b (KOBAJCHTHAs, MOHHAs, METAJUIMUECKasi), MEXMOJICKYJISIPHbIC
B3aMMOJICHCTBUSL (BOAOpPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KOMIUIEKCHbIE
COCJIMHEHHUS, KPUCTAUTMYECKUE pPeIeTKH (TMpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOunueckas, rpaHelieHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHasl IJIOTHOYIAKOBaHHAs), KOPPO3UsS METAJJIOB, CIUIaBbl, CKOPOCTh
XUMHYECKOW PEaKIUH, KaTalnu3, XUMUYECKOE PABHOBECUE, JIIEMEHTBl XUMHYECKOU
TEPMOJMHAMUKHN KaK OJHOU U3 TEOPETUUECKUX OCHOB xumuu; [1JIK;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHH U
MIPUMEHATH 3TU MOHITUA PU OMUCAHUU BEIIECTB U UX MPEBPAILLCHUN;

WCITIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIsi COCTaBJICHUSI (DOPMYI BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpeAEsATh BAJICHTHOCTh M CTEIEHb OKUCJICHUS XUMHYECKHX JJIEMEHTOB B
COEMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIACCYy COEIWHEHUU 1Mo (opmysiaM, BHIBI XHUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYECKOW) B HEOPraHMYECKHX COCAMHEHUSX, 3apsij HOHA IO
XUMUYECKON (opMyIie, XapakTep Cpellbl B BOJIHBIX PacTBOpax HEOPTaHUYECKUX
COEMHEHUH, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIc [lepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHUMAHUE:

OMHUCBHIBATh W XapakTepuzoBaTh TaOnuuHyro ¢opmy Ilepuoguyeckoi
CHUCTEMBl XUMHYECKHX 3JIEMEHTOB: pas3ivyaTh MOHATUS «A-rpynna» u «b-
TPyIIay, «Majbie IEPUOB U «OOBIITNE TEPUOIBI»;



OOBSCHATH CBS3h TMOJOXKEHUS JiieMeHTa B llepuogamdeckoit cucreme c
pacrpeneneHueM 3JIEKTPOHOB [0 3HEPreTUYECKUM YPOBHSM, MOLYPOBHSIM H
OopOUTANISIM aTOMOB TEPBBIX YETHIPEX MEPUOIOB;

BBIJICJIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX CBOICTB
OKCHJIOB Y THAPOKCHUIOB) B MpelieNiax MajlblX NEPUOJOB U TNIABHBIX MOJATPYII C
y4eTOM CTPOEHHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH ICKTPOJIUTHUECCKON quccoralnm, 3akoHa ['ecca
U €ro CIEJICTBUI, 3aKOHA JCUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW HM3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIMu, HampaBJICHUS CMEHIEHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3NIMYHBIX (haKTOPOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOpraHUYeCKue BeIeCTBa,
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TerioBoMy 3(deKkTy, Mo arperaTHOMY COCTOSHHIO PEareHTOB, MO0 HU3MEHEHUIO
CTENEHEH OKMCICHUS XMUMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTaJin3aropa);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
Pa3JIMYHBIX KIJIACCOB HEOPTaHUYECKUX COCAMHEHUM, MOATBEPXKIAs 3TO ONUCAHHE
OpyUMepaMu  MOJIEKYJIAPHBIX W HMOHHBIX  YpPaBHEHUH  COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKIUM;

COCTaBJISITh YPABHEHUS: DJIEKTPOJIUTHUECKON JTUCCOLUALIMY KUCIIOT, MEI0ueH
U COJIeH; TOJNHBIE M COKpAICHHbIE YPaBHEHHUS PEaKIUid HOHHOTO OOMEHa;
peakuuii, TMOATBEPKIAIOIIUX CYIIECTBOBAHME TIE€HETUYECKONM CBSI3U  MEXKIY
BEILIECTBAMHU PA3JIMUHBIX KJIACCOB;

pacKpbIlBaTh  CYIIHOCTh MPOIECCOB THAPOIM3a COJIEM MOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJIIPHBIX YPABHEHUM PEAKLU, CYIIHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUH  MOCPEJICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0anaHca ATUX PEaKINif;

MPECKA3bIBATh XapaKTep CPeJlbl B BOJHBIX pacTBOPAX COJIECH;

XapaKkTepu3oBaTh (OMUCHIBATh) (HU3MYECKHE U XHMHYECKHE CBOMCTBA
IPOCTHIX BEIIECTB (KUCIOPOM, 030H, IpaduT, aaMas, KpeMHHUH, 60p, a30T, hocdop,
cepa, XJop, HATPUM, KaJlui, MarHui, KaJIbLUHUU, ATIOMAHUHN, KEJIE€30, MEllb, LIUHK,
cepedpo) U 00pa30BAHHBIX MMM CIIOXKHBIX BELIECTB, B TOM YHCJIE€ UX BOJHBIX
pacTBOpPOB (aMMHakK, XJOPOBOJOPOJ, cepoBoaopoh, okcuael yriaepona (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (IIl, V), ceprr (IV, VI),
cepHucTas, cepHas, a3oTHas, ¢dochopHas, yrojbHas, KPEMHHUEBAs KHUCIOTHI,
OKcUJIbI U ruapokcuabl MetaioB [A—ITA-rpynn, amomunusa, meau (1), uunka,
xenesa (II u I01));



MOSICHATh COCTaB, OTNEIbHBIC CIOCOOBI MOTYYEHHUS U CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEPKAIINE KUCIOTHI XJIOpa, a30TUCTasi, OOpHas, yKCycHas
KHUCJIOTHI M uX coyin, rajorenuabl kpemaus (IV) u ¢ocdopa (Il u V), okcun u
ruapokcu xpoma (I1I), mepmanranar xanus;

OTHCHIBATH POJIh BAKHEHIITNX M3y4aeMbIX BEIIECTB B IPUPOIHBIX TIPOIIECCaXx,
BIIMSIHUE HA KUBBIE OPTraHU3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISIX IKOHOMHUKH,
UCII0JIb30BaHME JJIsl CO3/JaHUsI COBPEMEHHBIX MAaTEPHAIIOB U TEXHOJIOTUH;

MIPOBOJIUTH PEAKIIMH, TOITBEPKIAOIINEC KAaYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEII[ECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJEpPKalIUecs B BOJHBIX PACTBOpPAX
HWOHBI: XJIOpUA-, OpOMHUI-, HOIUMI-, Cylbdar-, docdar-, kapOoHAT-, CHUIUKAT-,
CylbuT-, Ccynb@ua-, HUTpPAT- U HUTPUT-HUOHBI, THUIPOKCHUA-UOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajablius, aTIOMUHUS, Kemeza (2+) u xkenesa (3+), meau (2+),
IIUHKA;

OOBSCHATH W MPOTHO3MPOBATH CBOWCTBA BKHEHINIMX M3y4aeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYECKUX MPEBPAIICHUN B Pa3INIHBIX
YCIOBHSIX HAa OCHOBE PACCMOTPCHHBIX DJJIEMEHTOB XWUMUYECKOW KHHETHKUA W
TEPMOIMHAMUKHY;

BBIUYUCIISATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa 10 (OopMyJie COCTUHEHHUS, MaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JOJI0 XHMHYECKOTO DJEMEHTa B
COCIMHEHUH, MOJIIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PACTBOpPE, HAXOIUTh
npocTeiiyo (Gopmyiy BEIEeCTBa MO0 MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUCTHI TI0 YPABHEHUSAM XUMHUYECKUX PEAKIM ¢ YIETOM HEI0CTaTKa
OJTHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJIA MPOIYKTa, 3HAYCHHS TEIJIOBOTO
adekra peakiuu, onpeaessiTh COCTaB CMECEH;

cobmonaTh mpaBwia Oe3omacHOM  paboTel B J1Ta0OpaTopuu  MpH
WCITOJIb30BAaHUU XUMHUYECKON TOCYIbl M OOOpyIOBaHUS, a TakkKe IpaBHia
oOpamieHusi ¢ BEMECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMU BBITOJTHCHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (aMMHMaka M  YIJIGKUCIOrO Tra3a) MW PEUICHUIo
DKCIIEPUMEHTABHBIX 3a7ad IO TEeMaM Kypca, TMPEACTaBIsATh PE3yIbTaThl
dKCIIEpUMEHTa B ()OpME BBIBOJIOB, IOKA3aTEIIbCTB, TPAPUKOB, TAOJIUIl U BBISBISAThH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OIEpally MBICIUTEIBHOU JEATENBHOCTU (aHAIHU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CUCTEMAaTHU3allUI0, BBISIBICHUE MPUUYUHHO-
CJICICTBCHHBIX CBSI3€H) MPU M3YYCHUH CBOWCTB BEIIECTB M XUMUYECKUX PEAKITUH,
BIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MMO3HAHMS (HAOII0/IeHNe, U3MEPEHUE,
MOJIETTUPOBAHNE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);



MPUMEHATh  TMpaBWja  0€30MacHOTO  OOpaiieHHuss C  BEIICCTBAMH,
WCIIOJIb3YEMBIMH B TIOBCEAHEBHOM JKW3HHW, TpaBWja TIOBEACHUS B MEIAX
cOepexeHus 3J0pPOBbS W OKPYKAIOIICH NPHUPOJAHOW Cpeapl, MOHUMAaTh BpEN
(OTTacHOCTh) BO3MEWUCTBHS Ha JKHBBIE OpPTaHU3MBI OIPEACICHHBIX BEIIECTB,
MOSICHATh HAa TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS M MPEAOTBPAICHUS UX BPEIHOTO
BO3JICHCTBUS, 3HAUCHNE KUPOB, OCIIKOB, YTIIEBOJIOB JIJIsi OPraHM3Ma YeI0BEKa;

MCII0JIb30BaTh IOJYYCHHBIC MPEACTaBICHUS O cdepax mpodeccHoHaTbLHOM
JEATEIBHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
st poeCCUOHATBPHOM OpPUEHTAIlMd W 1T OCO3HAHHOTO BBIOOpAa XMUMHUHU Kak
MpoPUILHOTO MpeaMeTa MPU MPOAODKEHHH OOyYeHHS Ha ypOBHE CPEIHETO
oO1ero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW IMPOEKTHO-HCCIICIOBATEIHCKON ACATEIHPHOCTH
XUMUYECKON W XHMHKO-3KOJOTHUECKOW HAMPABICHHOCTH, MPUOOPECTH OTBIT
MIPOBEJICHUS YUeOHBIX UCCICAOBAHNN B YCIOBHUSAX 00pa30BaTEIbHBIX OpraHU3aIlni,
a TaKXe opraHu3anuii (IIEHTPOB) JOTMOJHUTEIHFHOTO 00pa30BaHus JCTCH.



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoaundyecTBO 9acoB DJIEKTPOHHBIE
Ne HaunmenoBanue pa3aenos u (uudposbie)
KoHnTtpoibHble IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsbI
pecypchl
Paszgea 1. IlepBoHayaibHbIe XMMUYECKHE MTOHATHS
Xumus — BakHasg 00J1aCThb
1.1 €CTECTBO3HAHUS U NIPAKTHYECKOU 10 2
JIESATEILHOCTH YEJIOBEKa
BemiecTBa 1 XUMHYECKHE
1.2 28 1
peakuuu
Hroro no pasneny 38
Pa3znea 2. BaxxHelinmue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB
21 Bo3nyx. [Tonstue o razax. 19 | |
' Kucnopon. Oxkcupsl
Bonopoa. Ilonstue o kuciorax u
2.2 8 1
COJIIX
Boga. PactBopsl. [Tousarue 06
23 P 18 | 1
OCHOBaHHUAX
OCHOBHBIE KJIaCCHI
24 . 16 1 1
HEOPraHWYECKUX COCAMHEHUI
Hroro no pazgeny 61

Paznea 3. llepuoauveckuii 3axon u [lepuoauveckas cucrema xumuueckux 31emMeHToB /. U. MenpaeneeBa. CTpoeHue aToMoB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE PeaKIu




[Iepuoanueckuit 3aK0H U
[lepnonnueckas cucrema

3.1 18
XUMHUYECKHUX 31eMeHTOB /JI. .
MenneneeBa. CTpoeHue aroma
XuMHYeCKas CBS3b.
3.2 OKHCIIUTEIBHO- 16
BOCCTAaHOBHUTEJIBHBIC PEAKITIH
Hroro no pazgeny 34
PesepBHOE BpeMmst 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIIACC

KosanuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM (uu¢posBbie)
Ne i/ KoHTpoJbHbI IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI pecypesr
Pa3nes 1. BemecTBo M XuMHueckasi peakums
11 [ToBTOpenue u yriyoiaeHue 3HaHUH 0 2
BEIIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS 14 | 1
XMMHYECKHUX PEaKIUH
13 DNEKTPONUTHYECKAS AUCCOLUALIMSL. 14 | 5
XVMHYECKUE PEAKLIUU B pacTBOpax
Hroro no pazgeny 36
Pa3nes 2. HemeTaibl M X coeIMHEHHS
21 OO01m1ast XxapaKTepUCTHKa XUMHYECKHX 2 1
' anemeHToB VIIA-rpynmsl. ["anorenst
OO01m1ast XxapaKTepUCTHKa XUMHYECKHX
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€ 10
COETUHEHMSI
OO01m1ast xapaKTepUCTHKa XUMHYECKHX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 12 1
COEIMHEHMSI
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepona u 13 1 2

KpPEMHUH, UX coequHeHus. bop




Hroro no pasneny

43

Pa3zgen 3. MeTaJIBI M BX CO€IHUHEHUS

3.1 OO0mue cBOMCTBA METAIIOB 10
3.2 Baxuneiiime MeTanibl U UX COSIUHEHUS 22 2
Hroro no pasneny 32
Pa3znen 4. Xumus u oxkpy:kamomas cpeaa
41 BemectBa 1 MaTtepuaibl B )KU3HU YeJIOBEKA. 5
' OCHOBBI 3KOJIOTUYECKON IPAaMOTHOCTH
Hroro no pazgeny 5
Pa3zpnen 5. O0o0menue 3HaHUI
51 [ToBTOpenue u 06o0IIeHNE 3HAHUI 10 )
' OCHOBHBIX Pa3/esioB KypcoB 8—9 kiaccoB
Hroro no pasneny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11







IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHH
|

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[Ipenmer xumuu. Ponap XuMuu B 5KU3HU
qeJIoBEKa

[TonsiTrie 06 HcTOpUM BO3ZHUKHOBEHUS U
pa3BUTHUA XUMUU. XUMUS B CHCTEME HAyK

Tena u BentectBa. Puznueckue u
XUMHUYECKUE CBOUCTBA BEIIECTB

Ddu3znyecKue U XUMUYECKUE SBJICHUS

[TonsiTue 0 TEOPETUUECKUX METO/IaX
MO3HAHUS B €CTECTBEHHBIX HAayKaXx.
HcToOuyHMKN XUMHYECKOI HHPOpMAIHH

Hpe)ICTaBJ'IeHI/If{ 0 HAYYHOM ITO3HAHHWU Ha
AMIIMPUYECKOM YPOBHE: HAOJI0/IEHUE,
U3MEpeHNne, HKCIIEPUMEHT, MOJICIINPOBAHHE.
ITonsTHE O METOodax pa60TBI C XUMHUYCCKUMU
BemectBamu. O0OpyIOBaHKE IIKOIBHOM
XUMHUYECKOH 1abopaTopuu

[Ipaktuyeckas padora Ne 1 o teme
"IIpaBuiia paboTHI B 1a0OPATOPUH U IPUEMBI
oOpaitieHus ¢ 1abopaTOPHBIM
obopynoBanueM"

YucThle BELECTBA U CMECU




9 CniocoOsI pa3enenus cMmeceit
[TpakTrueckas padota Ne 2 o Teme

10 "Paznenenue cmeceil (Ha mpuMepe OYNCTKH
MTOBapPEHHOM COH)"

11 ATOMBI U MOJIEKYJIBI

12 XUMUYECKHUE FTTEMEHTHI

13 [IpocTeie U cnoxHBIE BeLleCTBa

14 BerectBa MOJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

15 Xumuueckas popmyina. BaleHTHOCTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB

16 3aKOH MOCTOSHCTBA COCTaBa BELIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB 110
dbopMynaM OMHAPHBIX COCTUHEHHIA

18 OTtHocuTeNnbHAS aTOMHas Macca.
OTHOCHUTENIbHAsT MOJIEKYJISIpHAs Macca
Bbruncienys: OTHOCUTENBHOM MOJIEKYJISIPHOU

19 MacChl BEIIECTB, MOJIIPHOM MacCChl, MacChl
BEIIECTB U KOJIMUYECTBA BEIIECTBA

20 MaccoBast 10Ji1 XUMHAYECKOTO DJIEMEHTA B
COCTMHEHUH

71 Brrunciienuss MacCoBOM JOJIM XUMUYECKOTO
aJIeMeHTa 1o (popmysie COeTMHEHUS

2 Haxoxxaenue npocreiiieii popmyIbt
BEILECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB

23 Breraucienns npocreieit hopmyIisl

BCIICCTBA 110 MaCCOBBIM MJIM MOJIbHBIM




JOJISIM 5JICMCHTOB

24 KomnnuectBo BemecTBa. Moiib

25 B3anmocBs3b KOJIMYECTBA, MACCHI M YHCIIA
CTPYKTYPHBIX €TUHUII BEIIECTBA

26 MonsipHas macca CMECH BEILIECTB

7 MouibHast 107151 XUMHYECKOTO 3JIEMEHTA B
COEIMHEHUU

73 Haxosxnenue npocreiimeid GopmyIibt
BEILECTBA 10 MOJIBHBIM JIOJIIM 3JIEMEHTOB

29 XUMUYECKUE ABICHUSA. XUMUYECKash peaKus
U €€ MPU3HAKU

30 3aK0oH COXpaHEHUSI MACChl BEIIECTB

31 ATOMHO-MoOJEKyIgpHas Teopus. Ku3nup u
nesareabHocTs M. B. JlomoHocoBa

32 XUMUYECKUE ypaBHECHUS

33 THUIBI XUMHAYECKUX PEaKIMil
PacuéTrhl 10 XUMHUYECKUM YPaBHEHUSAM

34 KOJIMYECTBA M MACChl UCXOHBIX BEIIECTB WU
MIPOJIyKTOB PEAKIINU
Briuucnenust no ypaBHEHUSIM XUMHUECKOM

35 pEaAKLIHH: KOJTUYECTBA BELIECTBA, MACCHI 10
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WU MPOJAYKTOB PEaKIIUU
Bpruncienus 1o ypaBHeHUSM XUMUYECKOU

36 peaklMK: KOJIMYECTBA BEIIECTBA, MAcChl 110

HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MAaCCC
PpCarcHTOB WK NPOAYKTOB PCAKIIUU




37 O00011eHNE U CUCTEMATH3aIMs 3HAHUH

13 KonTtponbhas padora Ne 1 mo teme
"BemectBa n XuMHU4YecKue peakuuu'

39 Bo3agyx — cmechk razos. [lonsitue o rasax.

40 3akoH ABorajpo. MonsipHblif 00bEM ra3os
Brrunciaenus o0néMa, KOJIMYECTBA BEIIECTBA

41 rasa 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBa, 00BEMY

42 OTHOCHTENbHAS TIJIOTHOCTE T'a30B

43 BreramcineHnss oTHOCUTEIBHOM IIIOTHOCTH
ra3oB
OrnpeeneHre OTHOCUTEIbHON

44 MOJICKYJISIPHOW MacChl ra3000pa3HOTro
BEIIIECTBA 10 M3BECTHON OTHOCHTCIHHOU
IJIOTHOCTH
BrrunciieHus: OTHOCUTENBHOW MOJIEKYJISIPHOM

45 MacCChI ra3a 1o U3BECTHOM OTHOCUTEIbHOU
IJIOTHOCTH

46 OOBbEMHBIE OTHOIIEHHSI Ta30B MIPH
XUMUYECKUX PEaKIUIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMHYECKON peaKiuu

48 Kucnopon — sneMeHT u IpocToe BEIIECTBO

49 Oxcuapl

50 CnocoOslI ONTy4eHUs: KUCTIOPO/ia B
1a00paTOPUU U MIPOMBILUICHHOCTH

51 [Ipaktuueckas padora Ne 3 mo Teme




"TTomydenue u codrpaHue KUCIOpoa,
W3Y4YEHHE €ro CBOMCTB"

52 KpyroBopot kucinopojia B mpupo/ie

53 O30H — aymoTponHas MoaupuKanus
KHCJI0poJa
TemmoBoit 3(h(HeKT XUMUIECKON PEeaKIIHH,

54 TEPMOXUMHUYECKUE YPABHEHHUS, IK30- U
SHAOTEPMUYECKUE PEAKIINU

55 Tonnuso. Mcnonp30Banue yris 1 METaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3IyXa.
Bbruncienus mo ypaBHEHUSIM XUMUYECKOM
PEaKIuy: KOJIMYEeCTBA BEIIECTBA, 00bEMA,

56 MAacChl M0 U3BECTHOMY KOJIUYECTBY
BellecTBa, 00bEMY, MacCe peareHTOB WK
MPOAYKTOB PEAKINH

57 KonTtponbnas padora Ne 2 mo teme "Bozmyx.
Kucnopoa. Oxcupr"

58 Bonopoa — »anemMeHT U pocToe BEIeCTBO

59 Crnioco0bl nosty4eHus: BoAopoa B
1a00paTOPUU U MIPOMBILUICHHOCTH
[Ipaktuyeckas padora Ne 4 o teme

60 "TTomydenue U coOMpaHue BOIOPOA,
U3y4YEHHUE €ro CBOMCTB"

61 Hcnonp30BaHue BOJIOPO/Ia B KAUECTBE
TOIUIMBA

62 [Tonsitue o kucnotax u comnsix. Cocras

KHCJIOT U coJIel




Brruncienus O6’LéMa, KOJIMYECTBA BCIICCTBA

63 rasa 1o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA UJIH 00BEMY

64 Brrunciennst 00bEMOB ra30B 10 YpaBHEHUIO
XUMHYECKON peaKiuu
Breruucnenus no ypaBHEHHSIM XUMHYECKOU
peakuuu: KoJIM4YecTBa BellecTBa, 00bEMa,

65 MAaccChl [0 U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHToB WK
POAYKTOB PEAKINH

66 dusnyeckre CBoKcTBa BOIbl. Bona B
npupojie

67 AHanIu3 ¥ CUHTE3 — METO/Ibl U3yUYEHUS
COCTaBa BOJbI

68 XUMHAYECKHAE CBOMCTBA BOIEI

69 CocraB ocHOBaHUM

70 PactBopsl. PacTBOpHMOCTB BelECTB B BOJIE
HaceolieHHblie 1 HEHACHIIICHHBIE,

71 KOHIIEHTPUPOBAHHBIC U pa30aBICHHBIC
pacTBOpHI
CriocoObl BbIpaKeHUs1 KOHLIEHTPALH

72 pacTBOPOB: MaccoBasi J0JIsl pPACTBOPEHHOTO
BEILIECTBA, MOJISIPHAS] KOHIIEHTPALIUS

73 [TpakTrueckas pabota Ne 5 o Teme

"ITpuroroBieHne pacTBOPOB C OIPEAEIEHHON
MacCOBOM J10JIel paCTBOPEHHOTO

Bewectsa. [Ipurorosnenue pacTBopos ¢
onpeaeaHHON MOJISIPHOM KOHLICHTPALUEH




pacTBOpEHHOrO BelecTBa"

Brruncnenus ¢ Mcnoab30BaHUEM ITOHSATHS

“ «MaccoBasi 70715 BEIIeCTBa B pacTBOPE»
Borunicnenus ¢ Ucronb30BaHUEM TTOHATHS

75 «MOJIIpHasl KOHLIEHTpaLUs pacTBOPEHHOTO
BELIECTBA»

76 Ponb pacTBOpOB B Ipupoze U KU3HU
yesioBeka. Kpyrosopot Bojbl B ipupoie

77 3arpsizHeHUe NpupoAHbIX BoA. OXpaHa u
OUYUCTKA IPUPOJHBIX BOJ.
Beruucnenust ¢ ucrnonb3oBaHueM rpadukoB

78 PacTBOPUMOCTH IS pPacU€TOB
PAcTBOPUMOCTH BELIECTB

79 Bbruncienust ¢ UCnosib30BaHuEM MOHSTUS
«MaccoBas J0J1s1 BELIECTBA B paCTBOPE»
Bbruncienust ¢ UCnosib30BaHUEM MOHSTUS

80 «MOJIIpHasl KOHLIEHTpaLusl pacCTBOPEHHOTO
BEILIECTBA»
Boruncnenus ¢ ucnosib3oBaHueM rpadukoB

81 pacTBOPUMOCTH JIJIsl pacu€ToOB
PacTBOPUMOCTH BELIECTB

82 O060011eHNe U cUCTeMaTU3aIMsl 3HAHUI

23 Kontponbnas padora Ne 3 o teme
"Bonopon. Bona. PactBopsl. OcHoBaHus"

%4 OKcupl: cocTaB, KiIaccupuKaIus,
TPUBHAJIbHBIE HA3BAHUS

85 [Tonydyenne u XuMHUYECKUE CBOMCTBA OKCUIOB




IlonsTue o TUAPOKCHUAAX — OCHOBAHUAX U

86 KHCIIOPOCOIepKAIINX KHCIIOTaxX !
87 DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIIOT 1
88 [Tonyuenue kucmoT 1
89 Knaccudukanus ocHoBaHu# 1
90 [{émoun, UX CBOMCTBA U CITOCOOBI IMOTyUCHUS 1
o1 HepacTBoprmbie OCHOBaHUS, UX CBOWCTBA U |
CIOCOOBI OTYUYEHUS
[Tonsitue 06 aMpOTEPHBIX THAPOKCUIAX:
92 XMMHYECKHUE CBOMCTBA U MOJIYYEHHUE. 1
[IprMeHeHre BaXKHEUIINX OCHOBAHUI
93 Comu: cocTaB, KnaccupuKays, 1
TpUBUAJIbHBIC HA3BAHUS
94 DuU3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH. 1
[Tonyuenue conei
95 I'eneTnueckas cBsI3b MEXKIy KilacCcaMH |
HEOPraHWYECKUX COCAMHEHUI
[TpaxTrueckas padborta Ne 6. Pemenue
96 SKCHEPUMEHTAJIbHBIX 3a7a4 110 TEME |
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COEeIMHEHU
Brruncienns mo ypaBHEHUSIM XUMHAYECKOM
peaKIu: KOJIM4eCcTBa BEIIeCTBa, 00bEMA,
97 MacCChI 110 U3BECTHOMY KOJIMYECTBY 1
BelIecTBa, 00bEMY, Macce peareHToB WK
MIPOJIYKTOB PEAKIINU
98 Berunciiennst Maccel MPOAYKTA PEAKIIMU 110 1




U3BECTHOM Macce OJHOTO M3 UCXOIHBIX
BEIIIECTB, B35TOTO B BHJIC PaCTBOPA,
COZIEPIKAILETO ONPENCIEHHYI0 MAaCCOBYIO
JIOJTF0 PAaCTBOPEHHOTO BEIIECTBA

KonTtponbHas padora Ne 4 mo teme

99 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHun"

100 [TepBble NOMBITKU KIacCUPUKALIUU
XUMUYECKUX AJIEMEHTOB

101 [TonsiTHE O rPyNIIaX CXOIHBIX 3JIEMEHTOB

102 DNEeMEHTHI, KOTOpbIE 00pa3yroT aM(OTepHBIC
OKCHUJIbI U TUPOKCHUIBI

103 [lepuoanueckuii 3akoH. OTKpBITHE
[lepnoanueckoro 3akoHa
KoportkonepruoaHas u JJIMHHONIEPUOIHAS

104 dbopwmsl [Teproanueckoil cUCTEMBI
XuMHuecKkux 3neMeHToB .M. Menneneesa

105 [Tepuoas! 1 rpynIibI

106 OcHOBHbIE CBEICHUS O CTPOCHUU aTOMOB

107 CocraB aTOMHBIX sIep

108 N30T0onbl Kak pa3HOBUIHOCTH aTOMOB
XUMHUYECKOTO 3JIEMEHTA

109 DNEKTPOHBI

110 DnexTpoHHas opOuTaIb

111

DHepreTUYeckre YPOBHU U MOTYPOBHH
aToma; s-, p-, d-opouranu

112

DJeKTpOHHBIE KOH(PUTYpaLUU U 3JEKTPOHHO-




rpadudeckue GopMyIbl aTOMOB

113

CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKHUX AJIEMEHTOB
[Tepuoanueckoit cucremsl .. Menaeneena

3aKOHOMEPHOCTH U3MEHEHUSI pajuyca
aTOMOB XMMHUYECKHUX 3JIEMEHTOB,

14 METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB
0 TPYIIIaM | TIepruoaam
H3MeHeHue CBOMCTB COEMHEHMI

115 XAMUYECKHX JIEMEHTOB B IEPUOJAX U
rpyImax
XapaKkTepucTuKka XMMHUYECKOTO 3JIEMEHTA 110

116 ero noJyioxkeHuro B [lepronnueckoit cucreme
JI.1. Menneneea
3nauenue [lepuoauueckoro 3aKoHa u

117 [Iepronueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUJIsl PA3BUTHS HAYKU U PAKTUKU

118 DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX
3JIEMEHTOB

119 KoBanenTHas moJisipHasi CBSI3b

120 KoBaneHTHas HenoasipHas CBA3b

121 Honnas cBs3b

122 DNEKTPOHHBIC U CTPYKTYpPHBIE (POPMYIIBI
BEILIECTB

123 Kpucrammueckue u amopdHbIe BelecTBa

124 Tunel KPUCTATITNYECKUX PEIIETOK U UX

XapaKTCPUCTUKHU




[TpuunHbI MHOrOOOpa3us BEIIECTB,

125 3aBHCHUMOCTEL CBOVICTB BEIIIECTB OT COCTaBa U 1
CTPOEHUS
126 CreneHb OKUCIEHUSA 1
127 OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN 1
128 XUMHUUYECKHUE IIEMEHTBl — OKUCIUTEIHN U 1
BOCCTaHOBUTENH
CocraBieHue ypaBHEHUH OKUCIUTENBHO-
129 BOCCTAHOBUTEJIBHBIX PEAKLINI, METOL 1
ANEKTPOHHOTO OasiaHca
Bbruncienus mo ypaBHEHUSIM XUMUYECKOM
PEaKIuy: KOJIMYEeCTBA BEIIECTBA, 00bEMA,
130 MacCChI 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, MacCe peareHTOB WK
MPOAYKTOB PEAKINH
Boruncnenus npoctenieid MoJeKyJJISIpHOU
131 (dbopMyIIbI BelIecTBa MO U3BECTHBIM 1
MacCOBBIM JOJISIM 3JIEMEHTOB
132 O06o01enre u cucTeMaTru3alus 3HAaHUH 1
133 Kontponbnas padota Ne 5 o teme 1
"Ctpoenue atroma. XUMHUYECKas CBSI3b"
134 PesepBHBIil ypok 1
135 PesepBHbIil ypok 1
136 Pe3epBHbIii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHu
s

DJIEKTPOHHBIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

Crtpoenue aToMOB

[TocnenoBarenbHOCTH 3aM0JIHEHUS
3JIEKTPOHHBIX OpOUTANIE aTOMOB MaJIbIX
MEPUOJOB

Oco0eHHOCTH 3aIlOJIHEHUS AIIEKTPOHHBIX
opOuTaneit aToMoB OOJIBIIUX MTEPHOJIOB

CTeneHb OKHCIICHHUS U BaJJEHTHOCTH

Bunn xumMuueckou cBsA3Uu

OOMEHHBII 1 TOHOPHO-aKLENTOPHBIN
MEXaHMU3M 00pa30BaHUsl KOBAJEHTHON
CBA3U. MeXMONEeKyIsIpHbIE
B3aUMOJICUCTBUSA

THIIbI KPUCTALTAYECKUX PELIETOK,
0COOEHHOCTH CTPOEHHUS KPUCTAIIIMYECKUX
pemeToK

3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIIA
KPUCTAJUIMYECKOU PEIIETKH U BUA
XUMUYECKOH CBA3U

Knaccudukanus XUMHYECKUX peakluii 1Mo
Pa3IMYHBIM MPU3HAKAM

10

DHepreTuka XMMHYECKUX PEaKIUu.




TennoBoit 3¢ ekt XuMuueckoi peakuuu

11

3akoH ['ecca u ero cieacTBus

12

Brruncnenus o TCPMOXUMHUUYCCKOMY
YPaBHEHUIO PEaKIMU: TEIUIOBOTO A dexTa
XUMHUYECKON PEAKIIUU IO KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
MIPOpPEarupoOBaBIIETO HITH
00pa3oBaBIIETOCS BEIIECTBA

13

ITonsATHE O CKOPOCTH XUMHUYECKOM
peakiuu. 3aKOH JEHCTBYIOIUX MacC

14

OHeprus aktuBauuu. [lonarue o karanuse.
®epmenThl. UTHrHOUTOPBHI.

15

(DaKTopBI, BJIMAOIIHUEC HAa CKOPOCTDb
XHUMHUYECKOH pcaknuun

16

[ToHsiTHE O XUMHYECKOM PaBHOBECHH,
npunnun Jle [larense

17

@akTOpsI, BIUSAIOIINAE HA COCTOSTHUE
XMMHYECKOTO PABHOBECHS.
[IporaozupoBanne BO3MOKHOCTH
IIPOTEKaHUsI XMMUUYECKUX TPEBPAILCHUN B
PA3IMYHBIX YCIOBHUAX

18

OKHUCITUTEILHO-BOCCTAHOBUTEIILHBIC
peaxiuu

19

BaxHble OKHCIUTENN U BOCCTAHOBUTEIIN.
IlepmaHranar xanus

20

CsoiicTBa IMPOCTBIX BECIIECCTB — MCTAJIJIOB
1 HCMCTaAJIJIOB, KUCJIOT U coJieili — B CBETE




Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OKHCIUTEILHO-
BOCCTAHOBHUTCIIbHBIX PCAKIUAX

[IpakTrueckast paborta Ne 1. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe

21 «OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC
peakuum»
Kontponbnas padota Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUI»

” PacTBOpeHne kak PU3NKO-XUMUYECKUIT
po1iecc

24 DNEKTPOJIUTHI U HEAJIEKTPOIUTHI

25 Teopust 3NEKTPOIUTUUECKON TUCCOITAAIIN

26 HNonHoe npounsBeaeHne BOBI.
Bonopoansiii mokaszaresnb

7 DNEeKTPOIUTUYECKAs TUCCOIUAIINS KUCTIOT,
OCHOBAaHUM U COJICH

28 Peakiuyin noHHOTO OOMEHA
CBOICTBa KHCIOT, OCHOBAHUH U COJICH B

29 CBETE MpeACTaBIeHUI 00
AIEKTPOJIUTUYECKON JUCCOLMAIIII

30 KavecTBeHHBIE peakiii HA HOHBI
[IpakTrueckas padora Ne 2. Pemenue

31 SKCIEPUMEHTAIIBHBIX 33]a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOITUATIHSY

32 I'mpponns conen

33 HNonHble ypaBHEHUS TUAPOIN3A COJEH




IIpaktuyeckas pabora Ne 3. Pemienue

34 SKCIEPUMEHTAIIBHBIX 3a71a4 110 TEME
«I'naponus conen»
Brruncnenns Macchl MpOAyKTa peakiyuy 1mo
HM3BECTHOM Macce OJHOI0 U3 MCXOTHBIX

35 BEILIECTB, B3TOTO B BUJI€ PacTBOPA,
COZIEpIKAIIIeTO ONPEACIEHHYIO
KOHLIEHTPALMIO paCTBOPEHHOTO BEUIECTBA
Kontpoinbnas padota Ne 2 o Teme

36 "DneKkTpoauTHYECKas TUCCOLMAIHS.
XUMUYECKHE PeaKiluu B pacTBopax"

37 OO6m1as XxapakTepruCTHKAa HEMETAIIIIOB

38 OO01mas xapakTepuCcTHKa raJloreHoB

39 XUMHYECKHE CBOMCTBA TaJIOTEHOB.
XUMHUYECKUE CBOKCTBA XJIOpa

40 Xnopooaopoa. ComsiHast KUCIIOTa
[Ipaktuueckas padota Ne 4 o Teme

41 "[TosryyeHue CONMAHON KUCTOThI, U3yYCHUE
eé cBOlCTB"

47 [TonsTHE O KUCIOPOACOAEPHKAIUX
KHCJIOTaX XJOpa U UX COJSIX
Boruucienus no ypaBHeHUSIM XUMHUYECKUX

43 peaKkiuii, eciii OJIMH X PEareHTOB JIaH B
H30BITKE

44 Baxwuerime coeMHEHUS XJI0pa U UX
HaxO0JIEHUE B IPUPOJIE

45 OO6mras xapakTepucTuka 3JeMeHTOB VIA-




IPYIIIBI

CTpOGHI/Ie M CBOMCTBA IMPOCTOI'0 BCIICCTBA

46
cepbl. AJUIOTPOIHbIE MOIU(UKALIUN CEPBI

47 CepoBoaopoi, cTpoeHue, GU3HIECKUE U
XUMHYECKHE CBOMCTBA

48 Oxkcunpl cepbl

49 CepHucras KUCIoTa U €€ COJIU.

50 CepHas KHCJIOTA U €€ COJIU

51 [TpoMbIlIIEHHOE TTOJTyYE€HHE CEPHOM
KHUCJIOTHI
Haxoxnenue cepbl 1 €€ COeTUHEHUH B

52 npupoae. XuMHUYECKOE 3arpsi3HEHHE
OKpY>Karollel Cpeibl COEAUHEHUSIMU CEPbI
Brruncnenus Macchl IpoayKTa Peakiiuu 1mo

53 M3BECTHOUN MaccoBol (00BbEMHOIN) moTTe
(%) ero BbIXOJa OT TEOPETUUECKHU
BO3MO>KHOTO
Brruucnenus maccoBoit (00bEMHOM) 10IH

54 (%) BBIXOJa MPOIYKTA PEAKIIMHU TI0
M3BECTHOH Macce (00BEMY) UCXOTHOTO
BEILIECTBA U MPOAYKTA PEAKIIUHU

55 OO6m1as xapakTepucTrUKa 3JIeMEHTOB VA -
TpyIIbI

56 A30T, pacpocTpaHeHHUE B IPUPO/IE,
(bu3uIecKre 1 XUMUYECKHE CBOMCTBA

57 AMMUaK, ero GU3NIECKUe U XUMUICCKHEC

CBOMCTBA




58

Coiu aMMOHUA

[IpakTuueckas padorta Ne 5 o reme

59 "[lonyyeHne aMMHaKka, U3y4eHHE €T0
CBOMCTB"

60 Oxkcwunet azorta (I, 11, 111, IV, V)

61 A3zotuctast kucioTa. A30THasi KHCJIO0Ta

2 [TpoMbInIeHHOE TOyYeHUE a30THOM
KHCIIOTBI
Hutpatsl 1 HUTpUTBL. XMMUYECKOE

63 3arpsisHEHNE OKPY Karolei cpebl
COETMHEHUSIMH a30Ta

64 docdop, aIOTPOITHbIE MOIUPUKALIUN
dbocdopa

65 Oxkcunst pocdopa (111, V) u bochopnas
KHCIIOTa
[ToHsITHE 0 MHUHEPAIBHBIX YI0OPEHUSX.

66 3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COEMHEHMsIMU a30Ta U pocopa

67 VYrnepon, ero atioTponHbie MOIUPUKALIUN
U CBOMCTBA
Oxkcuppl yraepoaa, ux pusnueckue u

68 XUMHUYECKHUE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV)
[IpakTrueckue padotsl Ne 6 o Teme

69 "[Monyuenune oxcuna yraepoaa (IV) u

WU3y4YEeHHUE €ro CBOMUCTB"




70

YroapHas KUCIIOTa U €€ COJIN

71

HepBOHaqaanHe MOHATHS 00
OpraHn4€CKUX BCIIECCTBAX KaK O
COCIUMHCHUAX yIJICpoaa

72

[IpupoHBIE ICTOYHUKH YIJIEBOIOPOJIOB U
UX pOJIb B OBITY U IPOMBIIIIIEHHOCTH

73

ITonsiTHE O OMOJOTHUECKU BasKHBIX
OpPTaHUYECKUX BEUIECTBAX — JKHUPaX,
OenKax U yriieBojax

74

Kpemuuii, ero pusndeckre u XuMHIECKHe
CBOMCTBA

75

Oxcun kpemuus (IV), kpemuueBas
KHCJIOTA, CUIINKATHI

76

bop. bopHas kucnora

77

[IpaxTrueckast pabora Ne7. Pemenue
AKCTIEPUMEHTAIIBHBIX 3a71a4 110 TEME
«BaxkHeimme HeMeTaIbl ¥ UX
COCTUHECHUSDY

78

Brruucnenust maccel (00bEMa; H.Y.)
IIPOYKTa PEaKLMU 110 JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKaIIero ONpeIeIEHHYI0 MAaCCOBYIO
JIOJTEO TIpUMeECEei

79

KonTponbhas padora Ne 3 o teme
«BaxHelIme HeMeTaJIbl U UX
COEIMHEHU).

80

OO1m1ast XapaKTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX




nonoxenus B [ICXD JI.1. Menaeneena

81 Mertamnbsl A- u b-rpynn
Mertannnueckas CBsI3b U METAJUIMYECKas

2 KpUCTAJIIIMYECKasl peléTka. 3aBUCUMOCTh
(bu3NYECKUX CBOWCTB METAJIJIOB OT
CTPOEHMSI KPUCTAILIIOB

83 OO01mre XUMUYECKUE CBOMCTBA METAIIJIOB

24 O6mue cnocoObl MOTYYeHHsI METAJIIOB,
MeTairyprust. CruiaBbl
DNEeKTPOIH3 PacIlIaBOB U PACTBOPOB CoJIeH

85 KaK OJIMH U3 CIIOCOOOB TMOJTyYCHHUS
METaJIJIOB

26 Boruncnenus no ypaBHEHUSIM AJIEKTPOIIN3A
pacIuiaBoB U pacTBOPOB BELIECTB

87 [lonsiTve 0 KOPPO3UM METAIIOB
Brruncnenus cocraBa cmecei ¢

88 HCIIOJIb30BAaHUEM PELICHUS CUCTEM
ypaBHEHUN

29 Pa3znuynble TUIBI BEIYUCICHUHN TTO
ypaBHEHUSM XUMHUYECKUX PeaKIIui

90 Meramnsl A-rpynn. [{enounbsie MeTabl

91 Haxoxnenue B mpupoe. CBolicTBa
LIEJIOYHBIX METAJIJIOB

92 Oxcupl ¥ TUAPOKCHUIBI HATPUSI U Kallus

93 IllenoynO3eMEIbHBIC METAILIBI

94 Bakueiinne coeTUHEHNS KaJIbIHS,

CBOfICTBEl, MMPUMCHCHUC




JKEcTKOCTh BOABI U CIOCOOKI €6

95
yCTpaHEHUS
[IpakTnueckas pabora Ne 8 o Teme

96 "YKEcTKOCTh BOIBI I METOIEI €€
ycTpaHeHus"

97 AFOMUHAN

08 AmdorepHbIe CBOICTBA OKCHA U
TUAPOKCH]IA ATTFOMUHHUS

99 OO01mmas xapakTepucThKa MeTauioB b-
rpynn (MoOOYHBIX MOATPYII)

100 [lepBoHayasbHbBIE MPEACTABICHUS O
KOMILIEKCHBIX COETMHEHMSIX

101 Mensb u cepedpo

102 [IpencraBnenus 06 aMMHAYHBIX

KOMILIEKcax cepedpa u Meau

103 [Hunak

AmMoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCH]IA ITUHKA

104

105 Kemneso

Oxcunpl, Tugpokcuasl u conm xenesa (1) n

106 xenesa (I11)

107 UyryH u cTaib — CILIaBbI XKelle3a
IIpaktuyeckas padora Ne 9. Pemenue

108 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEMe
«Baxneliue MeTauIbl U UX COEAUHEHUS»

109 Beruucnenus cocraBa cmecel ¢

HCIIOJIb30BAHUCM PCIICHHUA CUCTCM




ypaBHEHUN

110

Pa3nuuHble TUIIBI BBIYMCIEHUH 11O
YPaBHEHUSAM XUMUYECKUX PEAKIIUAN

111

Kontponbhas padorta Ne 4 o teme
«Baxkuennime MeTayibl U UX COSTUHEHUA

112

Bbe3omnacHoe ncronbp30BaHNE BEMIECTB U
XMUMUYECKHUX PEaKIuil B ObITY

113

HoBble maTepHalibl ¥ TEXHOJIOTUH.
[IpuHIMIBI «3ETEHON XUMUK)

114

XuMus u 300pPOBbLC

115

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH
cpensl. [ToHsITHE O IPEACITBEHO JTOMTYCTUMOM
koHneHntpanuu Bemects (I1/1K)

116

DKOJIOTHUECKHE TPOOIJIEMBI, CBSI3aHHBIC C
COCIMHEHUSIMU YTJIEpO/ia, a30Ta, CEepHI,
TSOKENTBIX MeTauIoB.Pos xumMun B
pElIeHUH YKOJIOTHYECKUX TPo0iIeM

117

Ilepuonnueckuii 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX DJIEMEHTOB B CBETE
TEOPHUH CTPOCHUS aTOMA

118

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUECKUX 3JIEMEHTOB U UX COEIMHEHUN
B IIepHoJax U rpymnmnax

119

CtpocHue BelecTBa B TBEPIOM, KUIKOM U
ra3o000pa3HOM COCTOSTHUH. Buabl
XUMHAYECKON CBSI3U

120

Knaccudukanms XuMuaeckux peakiui mo




PAa3JINYHBIM ITPpHU3HAKaAM

121

[IporuozupoBanre BO3MOKHOCTH
HpOTeKaHI/ISI XUMHUYCCKUX npeBpameHHﬁ B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE
MPECTAaBICHUN XUMUYECKON KUHETUKHU U
TEPMOAUHAMHUKH.

XUMUYeCcKHe peaklliy B pacTBOpax.

122 . 1
I'unponns conen
CBolicTBa KHCJIOT, OCHOBAHHUI U COJIEH B
123 CBETE MPEACTABICHUI 00 1
ANEKTPOJINTUYECKON TUCCOLMALIUU
124 OKHCIIUTETbHO-BOCCTAHOBUTEbHBIE |
peakiuu. DIEKTPOIH3.
IIpaktuueckas padora Ne 10. Pemenue
125 SKCMEPUMEHTAIIbHBIX 337a4 110 TeEME 1
«XMMHYECKUE PEAKLIUI
IIpaktuyeckas padora Ne 11. Pemenune
126 SKCIEPUMEHTAIIbHBIX 33/]a4 110 TEME 1
«Mertaibl, HEMETaJUIbl U UX COCTUHEHUSD
127 Pe3epBHbIil ypok 1
128 PesepBHBIil ypok 1
129 PesepBHbIii ypok 1
130 PesepBHbIi ypoK 1
131 Pe3epBHbIil ypok 1
132 PesepBHBIil ypok 1
133 PesepBHbIil ypok 1
134 PesepBHbIii ypoK 1




135 PesepBHbIi ypoK

136 Pe3epBHbIil ypok

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

11







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






