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[HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XuMHUU Ha YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMBI
OCHOBHOTO 00111ero o6pazoBanus, npesacrabieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanpHOl pabodeil mporpaMMbl BOCIIUTAHUS U C YUYETOM KOHIICHIIMU ITPEIOTaBaHMUs
ydueOHOro mpenMera «XuMmHus» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo Xxumun Ta€T MPEACTaBICHUE O MEJIAX, OOIIEH CTpaTeruu 00ydeHUs,
BOCITUTAHUS U Pa3BUTHS 00YYAIONTUXCS CPEACTBAMU YUEOHOTO MPEaMETa, YCTaHABINBACT
00s13aTeNIbHOE TPEIMETHOE COJEp)KaHUe, MpeayCMaTpUBaeT pacHpeeeHne €ro Io
KJIaccaM U CTPYKTYpPHPOBAHHWE MO pa3jesiaM U TeMaM MPOrpaMMBbl IT0 XUMUH, OMPEACIISICT
KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIC XapPAKTEPUCTUKH COJACPIKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh U3YUCHHUSI XUMUU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3CH, JIOTUKM Yy4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYarolmxcs,
OTpeseNsieT BO3MOXKHOCTH TIpeaMeTa I peanu3anud TpeOOBaHWW K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 0O0Opa3oBaTeNbHOM MpOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl, a TaKXke TPeOOBaHUU K pe3ysibTaTaM OOY4YEHHUs] XUMHHU Ha YpOBHE IIejeil
W3Y4YeHUs TIpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JEATECITHLHOCTH
00yuaromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWE XWUMHUHU CIY)KUT OCHOBOM 111 (OPMHUPOBAHUS  MHUPOBO33PECHUS
o0ydJaromierocsi, €ro MpeACTaBICHU O MaTEepUAIbHOM €IWHCTBE MHpPA, BAXKHYIO POJb
UTparoT GopMUpyeMble XHUMHEH MPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX DYHEPTUU U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTAX PEHICHUs TIIOOAIBHBIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUYECKOM, IHILIEBOM U SKOJIOTMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuenue xumun:

CHOCOOCTBYET peaju3aliid BO3MOKHOCTEH ISl caMOpa3BUTUS U (HOPMHUPOBAHMUS
KyJbTYPbI IMYHOCTH, €€ 001Iel U PYyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaX B (OpMHpOBaHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyuaromuxcs, HAaBBIKOB 170.4 CaMOCTOSITEIIbHOU yueOHOH NEATEIIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U MCCIEIOBATEIbCKUX YMEHHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHON
KU3HU, TaK U B MPO(PECCUOHAIBHON 1eATEIbHOCTH;



3HaKOMHT CO CHGHH(l)HKOI;'I HAay49YHOI'O  MBIIUJICHUA, 3aKJIaAblBAaCT OCHOBLI
OCJIOCTHOI'O B3IMAa Ha CAWMHCTBO IIPUPOABI M YCJIOBCKA, ABJIACTCA OTBCTCTBCHHBLIM
OTaIlOM B q)OpMI/IpOBaHI/II/I GCT€CTBCHHO-HaquOﬁ I'PaMOTHOCTH 06yqa}0mec;1;

CIIOCOOCTBYET (hOPMHPOBAHUIO IICHHOCTHOT'O OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K TPHUPOJIEC, K YCIOBEKY, BHOCHT CBOM BKJIaJ] B 3KOJIOTMYECKOE OOpa30BaHHC
00yJaroIMXcs.

I[aHHBIG HaIIpaBJICHUA B O6y‘{eHI/II/I XAMUH 00eCIICUYNBAIOTCS CHGHH@)HKOI;'I
COACPIKaHNA yqe6H0r0 npeamMcera, KOTOpBIfI ABJIACTCA IMCAArOrMYCCKU aAallITUPOBAHHBIM
OTPAKCHUCM 0a3oBoOM HayYKHU XUMHH Ha OHpe,HeJ'IéHHOM JTamne e€ pa3BUTHA.

Kypc Xxumuu Ha ypoBHE OCHOBHOIO OOILEro 0Opa3oBaHUs OPHUEHTHPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CUCTEMBbl [EPBOHAYAIbHBIX MOHATHHA XHMHH, OCHOB
HEOPraHWYECKOM XMMHH M HEKOTOPBIX OTAEIBHBIX 3HAUYUMBIX MOHATHA OPraHUYeCKOu
XUMHH.

CrpykTypa coJepKaHHsl MporpaMMbl IO XUMUU C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 nToaxoa K €€ n3yueHnro. CoepKaHue CKIaaAbIBAETCS U3 CUCTEMBI IIOHITHH O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI MOHATUI 0 XUMHUYECKOH peakuuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHU30BaHBbI 0 MPUHLHUITY ITOCIEI0BATEIBHOIO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akona . . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;
— YUEHHUS O CTPOECHHUM aTOMa U XUMHUYECKOM CBSI3H;

— IIPEACTABICHUI 00 AJIEKTPOJMTHICCKON JUCCOIMAIIUMK BEIIECTB B paCTBOPAX.

TeopeTndeckne 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJTYYECHHBIX
U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYTrOMY,
BBINOJIHASL ~(DYHKIMM OOBSICHEHUST M TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEU MPAKTUYECKOTO IPUMEHEHHUSI U TIOJIyYEHUSI U3y4aEMBbIX BEILECTB.

OcBoeHue nporpamMMbl 0 XUMHHM CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOW COCTABJIAIOIIEH HAYYHOM KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LEHHOCTHOI'O0 OTHOWIEHUSI K HAYYHOMY 3HAHHMIO U METOJaM MO3HaHHs B Hayke. M3yueHune
XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUIN U3 paHee U3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 knacce» u «Pusmnka. 7 Kiacey.



[Tpu U3yuyeHUM XUMHUU OPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOM
HayKM Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKOW JeSTEIbHOCTH
YesloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3aaua yueOHOro mpeaMeTa
COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XMMUYECKHUX 3HAHUA — BaKHEUIINX (HaKTOB,
MOHATHUM, 3aKOHOB U  TEOPETHYECKHX  IMOJIOKEHUH, JOCTYMHBIX  0000IIeHu
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HayKd, B MPHOOIICHWHM K HAYYHBIM METOJaM
NO3HAHMSI IPU U3YUYEHUH BEUIECTB U XMMHUYECKUX PEAKIUil, B (OPMHUPOBAHUU U PA3BUTHU
[O3HABATEJIbHBIX YMEHUN W HUX NPUMEHEHHU B Y4YEOHO-IIO3HABaTEJIbHONM U y4eOHO-
UCCIIEIOBATENbCKON JEATENIBHOCTH, OCBOEHUHM IpaBWil Oe€30MacHOro oOpalleHus C
BEILIECTBAMU B IIOBCEIHEBHON JKU3HU.

[Ipn wm3yyeHUM XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YEHHE MPUOOPENH TaKHUE LU, KaK:

- (1)0pMI/IpOBaHI/I€ HHTCIJICKTYAJIbHO paBBHTOﬁ JINYHOCTH, rOTOBOM K
CaMOO6p330BaHI/II-O, COTPYAHHUYCCTBY, CaMOCTOATCIIBHOMY IIPUHATHUIO pemeHHﬁ,
CITOCOOHOM aJJaIlITUPOBATHCA K 6LICTpO MCHAOIIMUMCS YCIIOBUAM JKH3HU,

— HaIlPaBJICHHOCTh OOYYEHHS Ha CUCTEMATHYECKOEe IMPHOOIICHHE 00yJaronuxcs K
CaMOCTOSITCJIbHOM  IMO3HABATEIBPHOM JCATEILHOCTH, HAYYHBIM METOJIaM IIO3HAHMS,
(hOpPMUPYIOITUM MOTHUBAIIHIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— o0ecrnieyeHre YCIIOBUM, CIIOCOOCTBYIOIIMX TMPUOOPETEHUIO O0yYarouMMuUCs
OIbITa Pa3HOOOPA3HOW JCATCIBHOCTH, MO3HAHMS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIICTCHIIMI), UMCIONIUX YHHUBEPCAIBHOS 3HAUCHHUE IS Pa3]InYHBIX BHIOB
JCATCIIEHOCTH;

—  (¢opmupoBaHue  o0mied  QYHKIMOHAJIBHOW M €CTECTBEHHO-HAYy4YHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUM OOBSCHSITH M OILICHUBATH SIBJICHUS OKPYXKAIOIIETO
MUpa, UCTIOJNB3Ys 3HAHUS U OTBIT, MOJYYCHHBIC TIPU M3YUCHUH XUMUHU, MPUMEHSTh UX TIPU
pelieHuu mpoosieM B MTOBCETHEBHOM KU3HU U TPY0BOM AEATEILHOCTH;

— (opMupoBaHHEe y OOy4YArOUIUXCS T'YMaHUCTHUUYECKUX OTHOIICHHWM, TMOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKHM HSKOJOTUYECKH IIEJIeCO00pa3HOTro
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’KarolEl IPUPOIHON CPEBI;



— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HAa OCHOBE YCBOEGHHSI OOIICYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpOodUJIsS U HAIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUs.

OO01ee 4MCI0 YacoB, OTBEAEHHBIX MJII M3YUYEHUS XMMHUU HAa YpPOBHE OCHOBHOTO
ob1ero oobpa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZICNIO), B
9 knacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXXAHUE ObYYEHHMA

8 KJIIACC
[IepBoHaYaJIbHBIE XUMUYECKUE TIOHITUS

[Tpenmer xumuu. Poik XuMuu B )KU3HU YeoBeKa. XMMHS B CUCTEME HayK. Tena u
BellecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATperaTtHoe cocTosiHue BemlecTB. [lonsaTue o
MeTOo/laX Mo3HaHus B XUMUHU. YncThie BemecTBa 1 cMecu. CriocoObl pa3jieieHus: CMecei.

ATOMBI 1 MOJICKYJIBI. Xumuueckue 3aeMeHThl. CUMBOJIBI XUMHYECKHUX YJICMEHTOB.
HpOCTBIe N CJIO0XXHBIC BCIICCTBA. ATOMHO-MOJ’I@K}/HHpHOG YUYCHHUC.

Xumuueckass ¢opmyrna. BaleHTHOCT aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHAass aroMHass wacca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10J1s1 XMMUYECKOT0 3JIEMEHTA B COCJUHECHUH.

KommuecTtBo BemectBa. Monbk. MossgpHass macca. B3anMOCBSI3b  KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHMI] BellecTBa. Pacu€rel mo gopmysiaM XUMHYECKUX
COCIUHCHUMH.

OU3NYECKNE U XUMUYECKUE SIBIICHUSA. XUMHUUYECKAs PEaKs U €€ MPU3HAKHA. 3aKOH
COXpPAaHEHHUS MacChl BEHIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccuduxanus XUMHUUECKUX
peakimii (CoeTMHEHMS, PA3JIOKEHUS, 3aMeIleHNs, 0OOMEHa).

Xumuueckuii skcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYyJI0M, IpaBuiamMu pabOThl B JabOpaTOpuud U
npuéMamMu oOpalleHuss ¢ J1adopaTOpPHBIM O00OPYIOBAaHUEM, HW3YyUYEHHE W OIUCAHUE
bu3UYECKNX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOMIOAeHHE (HU3NYECKUX
(nu1aBlieHHE BOCKA, TastHUE JIbJla, PACTHPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIus
BOJAbI) M XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIUBAHWE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHWM, HAOMIOEHWE W OIMCAaHWE TPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peakuuid (pas3ioKeHHe caxapa, B3auMOJCHCTBUE CEpHOMU
KHUCIIOTBI C XJOpUAOM Oapusi, pasznoxeHue ruapokcuga meau (1) mpu marpeBanum,
B3aUMOJIeHcTBHE kene3a ¢ pactBopoM coyid Menu (Il), uzyuenue crnocoboB pazgeneHus
CMeced: C TMOMOIIbI0 MAarHuTta, (QUIbTPOBAHWE, BBIMAPUBAHUE, AUCTHILUISALIUSA,
xpoMarorpadusi, MPOBEJCHUE OYMCTKH MOBAPEHHOW COJM, HAOJIOJIEHUE W OIHCAHUE



pe3yIbTaTOB TPOBEJICHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CoctaB Bo3myxa. Kuciopong — 3jeMeHT U NpoCToe
BemecTBO. Haxoxnenue kucimopoaa B mpupoje, (pusmyeckue M XUMUYECKHE CBOMCTBA
(peakiuu ropenusi). Okcuabl. [Ipumenenue kucnopoaa. CriocoObl MOMyYEeHUSI KUCIOPOIa
B Jlabopatopuu W MNpoMbIIieHHOCTH. KpyroBopor kucimopoaa B mpupoae. O30H —
aJIIOTpoIHasg MoAUUKAIIIS KACIOpOaa.

TermnoBoi 3 PeKT XUMUIECKON peakIui, TePMOXUMHUYECKUE YPaBHEHUS, K30~ U
SHAOTEPMUYECKHAE PEAKIMU. TOTUIMBO: YroJib M1 METaH. 3arps3HeHUE BO3AyXa, YCHIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.

Bogopon — ameMeHT W mpocToe BeliecTBO. HaxoskaeHue Bomopoaa B MPHPOIE,
(Gu3MYeCKUe W XUMHUYECKHE CBOKMCTBa, MPUMEHEHHUE, CIOCOOBI MoJydeHus. KucioTel u
COJIH.

MonspHbiii 00bEM ra3oB. PacuéTel Mo XUMUUECKUM YPaBHCHHSIM.

dusnueckre cBOMCTBa BOAbL. Bona kak pactBopuresnb. PactBopsl. HacellienHble u
HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTS BElIECTB B BOAE. MaccoBas [0JI BEIECTBA B
pacTtBope. XuMHUecKkue cBoMcTBa BOnbl. OcHOBaHWs. Poib pacTBOpOB B mpupoae U B
KU3HU 4yenoBeka. KpyroBoport Boasl B mpupoae. 3arpsa3HeHne NpupoaHbIx Boa. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCH/JIOB: cosieoOpasyronme (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpazytomme. HomeHnknatypa okcuaoB. dusnmyeckrue M XUMHUYECKUE CBOWMCTBA
okcuoB. [lonyueHrue oKCUI0B.

OcHoBanus. Knaccudukaiys oCHOBaHM: MIENOYM U HEPACTBOPHUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. @Pu3MyYeCKME€ U XHUMHUYECKHME CBOKWCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHM.

Kucnotel. Knaccuduxarmus xucnor. Homenkmarypa kucnor. dusmdeckue u
XMMHUYECKUE CBOWMCTBAa KUCIOT. Psan aktuBHOocTH metaimnoB H. H. bekerosa. [lonyuenue
KHCJIOT.



Comu. Homenknatypa coiseil. ®u3znueckne M XUMHUYECKHE CBOWCTBA COJIEH.
ITonyuenue coien.

['eneTnyeckas CBSI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.
Xumuueckuil dKcnepumenm:.

KAQUeCTBEHHOE ONPEACIICHUE COJIEPXKAHUSI KHUCIOpOJa B BO3AYyXe, IOJy4YEHHUE,
coOupanue, paclo3HaBaHWE W  U3YYCHHUE CBOMCTB  KHCIIOpOJa, HaOIIoIeHHe
B3aMMOJICUCTBHS BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHHS M IpEKpalieHUs
ropenus (mokapa), O3HaAKOMJIEHHME C oOpasllaMH OKCHJOB M OIMCAHUE HX CBOMCTB,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHWE W M3YYEHHE CBOMCTB BOJOPOJa (TOpEHHE),
B3aUMOJIeHicTBUE Bojopojga ¢ okcugom Meau (ll)  (BO3MOXKHO — HCMOJB30BaHUE
BHJICOMaTEpHUAJIOB), HAOJIIOACHUE 00PA3II0B BEIIECTB KOJIMUYECTBOM | MOJIb, UCCIEAOBAHUE
OCOOCHHOCTEM pacTBOpPEHHUS BEIIECTB C PA3IUYHOM PACTBOPUMOCTBHIO, MPUTOTOBIICHHE
pPacTBOPOB C OMNPEIECIEHHON MAaCCOBOM JI0OJIEM PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJACHCTBUE
BOABL C MeTaJulaMd  (HaTpueM MW KaibllMeM) (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAITIOB), HCCIIeJOBaHUE OOpa3lloB HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJII0/ICHNE U3MEHEHUSI OKPACKU UHIUKATOPOB B pACTBOPAX KUCIIOT U IIEJIOYEH,
uzydeHue B3aummojercTBus okcuaa menu (l1) ¢ pactBopoM cepHOil KHUCTOTHI, KUCTOT C
METAJUIAMH, PEaKUUMid HEUTpAIN3alM{, I[IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHHE OJHOTO METaJljla IPYTHM U3 PacTBOPa COJIM, PEIICHUE AKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaykHenme KiIacchl HEOPraHUYECKUX COEAUHEHUIN.

[lepnognueckuii 3akoH U llepuonnueckas cucrema XuMu4eckux dnmemeHToB /. .
MengaeneeBa. CTpoeHue aToMOB. XUMHUYECKask CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu

[IepBble MONBITKH KJIAacCU(UKAUU XUMUYECKUX AeMeHTOB. [loHaTre o rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENbHbIE METAJUIbl, TaJOre€Hbl, THEPTHHIE
ra3bl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCH/IBI.

ITepuonnueckuit 3akoH. llepuoanueckas cucrema XUMU4YeCKux 3yemMeHToB J[. .
MenneneeBa. Koporkonepuoanas u jimmaHONIEpUoaHast hopmbl [lepruoanueckoii cuCTeMbl
xumuueckux aneMeHToB [[. M. Menneneesa. Ilepuoast u rpynnbel. @U3HYECKUAN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTtoMHbIX sifep. M3orombl. DnexkTpoHbl. CTpoeHUE
ANIEKTPOHHBIX O00O0JIOYEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepmommueckoi



cuctembl JI. WM. MennaeneeBa. XapakTepuCTHKa XUMHUYECKOIO JJIEMEHTAa IO €ro
nonoxenuto B [lepuoanueckoit cucreme /1. I. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA  paJuyCa aTOMOB XHMHUYCCKHX  3JICMCHTOB,
METaJJIMUYECKUX U HEMETAJUIMUYSCKUX CBOMCTB I10 rpymiam M rnepuoaam.

3nauenne Ilepuognueckoro 3akoHa M Ileproandeckol CHCTEMBI XUMHUYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HAyKu U npakTuku. . 1. Mennenees — yd€Hblil U rpakx1aHUH.

Xumuueckass  cBsizb. KoBasieHTHas  (ToJispHass M HEMOJSIpHasi)  CBS3b.
DIIEKTPOOTPUIIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okucieHusa. OKHCIMTEILHO-BOCCTAaHOBUTEIIbHBIC PCAKINU. HpOIIGCCLI
OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckui IKCnepuMerm.

u3yyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUJA IIMHKA C pacTBOpAaMHU KHUCIOT U IIeJOYed, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIONINX TMPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEaKIUii (TOpeHue,
peaKIuu pa3ioKeHUs, COSTUHEHUS).

Mesicnpeomemuvie ces3u

Peanmnszanuss MeEXNpeAMETHBIX CBSI3€M NpH HM3y4YEHUHM XHMUM B 8§ Kjacce
OCYLIECTBJISIETCS Yepe3 UCMOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATUMN, TaK U
NOHATUMN, SBJIAIOIIMXCS CUCTEMHBIMM I OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC MIOHATUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUsl, 3aKOH,
aHaluM3, CHUHTE3, KiIaccupukanus, TMEePUOANIHOCTh, HAOIIOCHUE, OSKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusnka: matepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, SJIEKTPUUICCKUN 3apsif, BEIIECTBO, TEIO, 00hEM, arperaTHOE
COCTOSIHME BEIECTBA, ra3, (PU3MYECKHE BEIWYMHBI, CAUHHUIIBI H3MEPCHHS, KOCMOC,
IUTaHETHI, 3BE3161, COJTHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOJbI, TMOJE3HBIE
MCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.



9 KIIACC
BemiecTBo M XUMHYECKask peaKus

[lepnognuecknil 3akoH. Ilepuoanueckas cucrema XUMUYECKHX 3yeMeHTOB J[. M.
MenpneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XHMHYECKHMX
AJIEMEHTOB IIEPBBIX TPEX NMEPUOJOB, KaIMs, KAIbIUA U UX COCIUHEHUN B COOTBETCTBHUHU C
ITOJIOKEHUEM DJIEMEHTOB B [leprnonueckon cCucTeMe U CTpPOEHUEM X aTOMOB.

CTpOCHI/Ie BCIICCTBA. BUBI XUMHYECKOM CBSI3U. THIIBI KPpUCTAJNIMYCCKHUX peHIéTOK,
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THUIIA KpI/ICTaJIHPI‘lCCKOﬁ peﬂléTKI/I N BHJA XUMHYECKOM
CBA3H.

KHaCCI/I(bI/IKaI_[I/IH N HOMCHKIIATYypa HCOPIraHHMYCCKHX BCIICCTB. XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPIraHHUYCCKHUX COCHHHCHHﬁ,
ICHCTNYCCKAsA CBA3b HCOPTraHMYCCKUX BCIICCTB.

Knaccudukainysa XuMUYECKUX pEakiuid MO pa3IMuHbIM TpHU3HAKaM (110 YHCIy U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO HU3MEHEHHIO
CTETICHEW OKHCJICHUSI XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTan3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue O CKOPOCTHM XuUMHUYECKOM peaknuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTEePOTCHHBIX
peakuusx. Ilonstue o karanuze. [loHsTHEe O XMMHUYECKOM paBHOBeCHH. DaKTOPBHI,
BJIUSIIOIIME HA CKOPOCTh XUMUYECKOM peaKIuy U MOJIOKEHUE XMMUYECKOTO PAaBHOBECHUS.

OKHUCIUTETHPHO-BOCCTAHOBUTEILHBIE peaxkuuu, 3JIEKTPOHHBIN OajtaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHON peakiunu. COCTaBICHUE YPABHEHUW OKHUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEaKIUi ¢ UCIIOJIB30BaHUEM METO 1A SJISKTPOHHOIO OajlaHca.

Teopus >NEKTPOIUTUUECKOW AUCCOLUALMU. IDIEKTPOJUTHI W HEIJIECKTPOJIMUTHI.
Katuonsl, aHumoHbl. MeXaHU3M JUCCOIMALIMM BEHIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckoi cBsa3u. CreneHp auccornuanuu. CUIbHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuiun woHHOro oOMeHa. YCJIOBHUSI MPOTEKAHHWS PEaKIMii MOHHOTO OOMEHa,
MOJHBIE U COKpAalIEéHHbIE MOHHBIE ypaBHEHUS! peakiuidl. CBOWCTBA KUCIOT, OCHOBAHUN U
CoJiei B CBETE MPEICTaBICHUN OO0 DJIEKTPOJUTHYECKON muccoruanuu. KadecTBeHHBIC
peakunu Ha UoHbIL. [IoHSATHE O THIPOIN3E COJICH.

Xumuueckui IKCnepumenm.



O3HAKOMJICHUE C MOJICIISIMHU KPUCTAJUIMIECKUX PEIIETOK HEOPTaHMYECKUX BEIICCTB
— METaJJIOB M HeMeTaJlyIoB (rpaduTa M aiMasza), CIOKHBIX BEIIESCTB (XJOpUJIa HATPHUSA),
MCCJICIOBAHKE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JACHCTBUS Pa3TMUHbBIX
(dakToOpoB, WCCIEIOBAaHUE JJICKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, MpoIecca
JTUCCOIHMAIINY KUCIIOT, IIEJI0YeH M coJiel (BO3MOKHO MCITOIH30BAHUE BUIEO MATEPHAJIOB),
MIPOBE/ICHUE ONBITOB, WILIIOCTPUPYIOMIMX NPHU3HAKK MPOTEKAHUS PEAKIUH HOHHOTO
obmeHa (oOpa3oBaHME OCaJiKa, BBIJCICHHUE Ta3a, OOpa30BaHHUE BOJBI), OIBITOB,
WLTIOCTPUPYIOMINX TMPUMEPHl OKHCIUTEIHO-BOCCTAHOBUTEIILHBIX peakiuii (TopeHue,
peaKkiuu PpaslioKEHUs, COCAMHCHHS), pacClo3HaBAaHUE HEOPTaHWYECKHX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKIIUi Ha MOHBI, PEIICHHUE IKCIIEPUMEHTAIILHBIX 3a/1a4.

HewmeTtamnel u ux COCAUHCHUA

OOmast  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHue u Gpuandeckue CBONCTBA MPOCTHIX BEIECTB
— TaJIOTeHOB. XMMUYECKHE CBOMCTBA HA MpUMepe XJiopa (B3aMMOJICUCTBHE C METAJUIaAMHU,
HEMeTaulamMH, menoyamu). XiopoBogopoa. ColsiHas KHCIIOTa, XMMHUYECKHE CBOWCTBA,
MOJIy4eHue, MpuMeHeHue. JlelicTBre xJopa U XJIOPOBOAOPOJAa Ha OPraHHM3M YeJOBEKA.
Baxxnelimue XJI0puabl U UX HAXO0KACHUE B IPUPOJIE.

Oo6mast xapakrepuctuka 35eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe CTENEHH OKHUCIeHHs. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX
BELIECTB — KHUCJIOpPOJa W Cepbl. AJUIOTPONHbIE MOJIU(UKAIMU KUCIOPOAA U CEPBL.
Xumuyeckue cBoiictBa cepbl. CepoBOAOpOJI, CTpoeHHE, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. OKCUIBI CEpbl KAK IMPEACTABUTENM KHUCIOTHBIX OKCHUIOB. CepHas KHUCIOTA,
¢usznyeckue M XUMHUYECKHE CBOWCTBa (00IIME Kak MpeACTaBUTENs Kjacca KHUCIOT U
cnenuduueckre). XUMUYECKUE PEaKlUy, JIeKaIlue B OCHOBE MPOMBILUIEHHOTO cIlocoda
MOJy4YeHUsI CEpHOM KUCHOTHI. [IpuMenenue cepHoil KUCHOTHL. CONMM CEPHOU KHUCIOTHI,
KaueCTBEHHAsl peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ COeqMHEHUN B IPUPOJIE.
XHUMHUUYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU Cepbl (KUCIIOTHBIE IO,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

O61mmas xapakrepuctuka 31eMeHTOB VA-rpyriibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHUs. A30T, paclpoOCTpaHEHHE B MpUpoje, (pusnveckue u
XUMHUecKkue cBoiicTBa. KpyroBopor a3zora B mpupone. AMMHAK, ero (u3nyuecKue H
XUMHUYECKHE CBOWCTBA, MoJiyueHue U npumeHeHue. Comu aMMOHMS, X (PU3MYECKHE U
XUMUYECKUE CBOMCTBA, TpUMeHeHne. KauecTBeHHas peakiys Ha MOHBl aMMOHUS. A30THas
KHcaoTa, €€ ToJlyueHue, (Qu3nueckue U XHMMHYECKHE CBoOWcTBa (0OmMe Kak



NPECTaBUTEIN KJIacca KHCIOT W crenuduyeckue). Vcmonp3oBaHHEe HUTPATOB M COJICH
aMMOHHS B KaUueCTBE MUHEPAIBHBIX yA00peHNH. XUMUIECKOE 3arpsi3HEHNE OKPYKaIOIIeH
Cpelobl COEAMHEHUSMHU a30Ta (KUCIOTHBIE MOXKIH, 3arpsA3HEHHE BO3[yXa, IOYBBI H
BogoéMoB). @ocdop, amtorpomabie Moaudukanuu dhochopa, GU3NIECKUE U XUMUICCKUC
cBoiictBa. Oxcun dochopa (V) u dochopHas kuciora, Ppu3MUECKHe U XUMUUYECKHUE
CBOICTBa, osydeHue. Mcmonp3oBanue pochaToB B KauecTBE MUHEPATBHBIX yI0OpEHUIA.

OObmas xapaktepuctuka d31eMeHTOB |V A-rpynmsl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTEMEHU OKHCICHUS. YTJIEepOJ, aUIOTPOIHbIE MOAU(PHUKAINH,
pacnpocTpaHeHUE B MpHUpPoAe, (U3NYECKUE M XUMHYECKHE CBOMCTBa. AjcopOuus.
KpyroBopot yriepona B npupozae. Okcuabl yriaepoaa, uX (U3HYECKUEe U XUMHUYECKUE
CBOMCTBA, JICCTBHE HA JKUBBIC OPTaHU3MBI, MIOJyYCHHE U NIPUMEHEHUE. DKOJIOTHYECKUE
npoOJsieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresza rio0anbHOrO MOTEIICHUS
KJIMMaTa, NapHUKOBBIA »(ddekt. YrojbHas kKucioTa U €€ coyiM, WX (PU3UYECKUE U
XUMUYECKUE CBOICTBA, MMOJIyYEHUE U MpUMeHeHne. KauecTBeHHas peakuusi Ha KapOoHar-
noHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavabHBIE TOHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCIWHEHHUSIX
yriepona (MeTaH, 3TaH, JTWJICH, AIleTUJICH, JTAaHOJ, TJIMIEPUH, YKCYyCHas KHCIIOTa).
[IpupoaHbIe UCTOYHUKH YIJIEBOJAOPOAOB (yrojb, MPUPOIHBIN ra3, HePTh), MPOAYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH. [IOHATHE O OMOJIOTHYSCKH
BOXHBIX BEIIECTBAX: XHpax, OelKax, YIiIeBOJaX — W WX POJIM B KU3HU YCIIOBEKA.
MarepuanbHOE IMHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COCTMHCHUM.

Kpemuuii, ero ¢pu3ndeckue U XUMUYECKUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
Coenunenusi kpemuusi B mipupoje. Ob6mue npeacrasieHuss o0 okcuae kpemuus (1V) u
KpeMHHEBOW KucioTe. CHUIMKAThl, MX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiine cTpouTenbHble  MaTepualibl:  KE€pamMuKa, CTEKJIO, LIeMEeHT, OeToH,
xene300eToH. [IpobimeMbl 0e30MacHOro MCHOJb30BaHUS CTPOMUTENIbHBIX MAaTepUalioB B
MMOBCEIHCBHOM KU3HU.

Xumuueckuii IKCNnepumMenm.

HM3yueHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIMM Ha XJIOPUI-UOHBI U HAOJIOJEHWE MPU3HAKOB HX
MPOTEKAHMUSI, OTBITHI, OTPAXKaOIIUe (PU3NUECKHUEe U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEMHEHHM (BO3MOXHO HCIIOIb30BaHUE BUACOMATEPHUATIOB), 03HAKOMJICHHE C 00pa3IamMu



XJIOPUIOB (TaJOreHUI0B), O3HAKOMIJICHHE C oOpa3liaMH cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO HCHOJB30BAHUE BHUIEOMATEpUaIoB), HaOOJIEHUE Mpolecca OOyIrIMBaHUS
caxapa moJl JIEHCTBMEM KOHILIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3YYCHHE XUMHUYECKUX
CBOMCTB pa30aBJICHHON CEpPHOM KHUCIOTHI, MPOBEACHHE KAaYeCTBEHHOW peaklud Ha
cynp(haT-uoH U HaOMIOICHHE TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoiicTBaMHu a3zoTa, (Gochopa W WX COCAUHEHUH (BO3ZMOXKHO HCIOJIH30BAaHUE
BUJICOMATEpUANIOB), oOpasnamMu a30THbIX W (GochOpHBIX yaOOpeHUM, MoJydYeHHeE,
coOupaHue, pacrno3HaBaHWE W W3Y4YEHUE CBOMCTB aMMHaKa, MPOBEICHHE KAaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (ochaT-HOH U M3y4YEHHE MNPU3HAKOB WX MPOTEKAHMS,
B3aUMOJICMCTBME KOHUEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeAblo (BO3MOXKHO
WCIIONIb30BaHUE BHUACOMATEPUAIOB), HM3yYCHHE MOJENEH KPUCTAUIMYECKUX PEIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMIICHHE C MPOIECCOM aJcopOlMKU pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM MPOTHBOTrasa, MojyueHue, cCoOnpaHue,
pacrno3HaBaHUE€ M M3YUYEHUE CBOMCTB YIJVIEKHCIOrO Ta3a, MPOBEIECHHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAaT M CUJIMKAaT-UOHbl M HU3Yy4YEHHE IPU3HAKOB MX IPOTEKAHMUS,
O3HAKOMJICHME €  NOPOAYKIMEH  CHUJIMKATHOW  IMPOMBIIUIEHHOCTH,  PELICHUE
AKCIIEPUMEHTATIBHBIX 33/1a4 TI0 TeMe «BakHei1re HeMeTamTbl U UX COeTUHEHUSD).

MeTainsl ¥ ux COCIUHCHUA

OOwast XapakTepuCTUKa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX
nojioxxeHua B Ilepuomnueckon cucreme xumuueckux siemeHToB . M. MenneneeBa u
ctpoeHus aroMoB. CrTpoeHue MeTauioB. MeTaiumyeckas CBs3b M MeTAJUIMYecKas
KpUCTAJUIMYECKass PEMETKA. ODJIEKTPOXMMHYECKHW  PSAN  HANPSHKEHWM  METAJUIOB.
duznyeckre U XMMHUYECKHE CBOMCTBA MeTaioB. O0mue crnocoObl MOJyYeHUs METaIOB.
[ToHsiTHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIOCOOBI 3alUTHI UX OT KOppo3uu. CriaBbl
(ctamb, yyryH, JIOpaJIFOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[lenounble MeTamibl: mojoxkeHue B lleproguyeckoil cucTeMe XUMUYECKUX
anementoB JI. M. Menneneesa, CTpoeHHE HX aTOMOB, HAaxXOXICHHUE B IPUPOLE.
du3znueckue U XUMHUYECKUE CBOMCTBa (HA mNpuMmepe Hatpusa U Kaius). OKCHUIBI U
TUAPOKCUJIBI HATPUSA U Kanus. [[puMeHeHre meoYHbIX METaNIOB U UX COSAMHEHUH.

[IlemoyHO3eMENBHBIE METAIUIBI MATHUM U KaJbLIUMU: N10JIO)KEeHUE B [lepnoanueckon
cucreme xumuueckux aeMeHToB 1. . MenaeneeBa, cTpoeHHE UX aTOMOB, HAX0XKJICHUE B
npupojae. PU3NUECKME W XHUMHUYECKHME CBOMCTBA MarHus W Kaiabluus. BaxhHewnmue
COCAMHEHUs Kaiblusa (OKCHA, THAPOKCHMI, coiu). JKECTKOCTh BOABI M CHOCOOBI ¢&
YCTpaHEHUS.



ATIOMUHMI: TOJ0XKEHUE B HepHOIIH‘IGCKOﬁ CHCTCMC XHMMHYCCKHX J3JICMCHTOB ]_—[
. MCHI[eJICeBa, CTPOCHHUC aTOMd, HAXOXKICHUC B IIPHUPOAC. Ddu3nYecKkue U XUMUYCCKHUE
CBOMCTBA aJIFOMHUHUSL. AM(i)OTepHI)IG CBOMCTBA OKCHIa U THAPOKCHUAA aJIFOMUHUA.

Keneso: monoxxenue B Ileprogudeckoit cucreMe XUMUYECKUX 3jeMeHTOB JI. U.
MeHpeneeBa, CTPOCHHE aToMa, HAXOXKJICHHE B MNpupoac. PU3HUECKHe U XUMHUYCCKHC
cBoKcTBa kene3a. Oxcunpl, ruapokcuasl u conu xkenesa () u xeneza (ll), ux cocras,
CBOICTBA U TOJIyYCHHE.

Xumuueckuii IKCnepumenm.

O3HAKOMJICHUE ¢ 00pa3iiaMi METAJJIOB U CIUIaBOB, UX (U3MUECKUMHU CBOMCTBAMH,
W3y4eHUE  pe3yJbTaTOB  KOPPO3WMH  METauIoB  (BO3MOXHO  HCIIOJIh30BAaHUC
BHJICOMATEPHUAIOB), OCOOCHHOCTEM B3aMMOJICUCTBUSI OKCHJIa KaJbLIMsl U HATPHUS C BOJOMU
(BO3MOXKHO HCITOJIH30BAaHUE BHICOMATEPHAIIOB), MCCIICIOBAHNE CBOWCTB KECTKOW BOJBI,
mpoIriecca TOPSHHS Keye3a B KUCI0opoae (BO3MOKHO HCIIOJIL30BAHUE BUACOMATECPHATIOB),
PU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIMN HA MOHBI: MAarHusl, Kajablus, aTIOMUHUSA,
nunka, sxkenesa (II) u xenesa (lll), mequ (l1), HaOGmOAEeHUE U OMHMCAaHHE MPOIIECCOB
OKpallluBaHUs TJIAMEHU MOHAMH HATpUsl, Kaldus M KalblKg (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HCCIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA AQIIOMUHUS U
THAPOKCHIA ITMHKA, PEIICHUE IKCITIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BakHewme MeTasibl
U UX COCAUHECHUS.

XUMHS U OKpyXKarolas cpeaa

Bemectsa u wmarepuansl B MOBCEJHEBHOW JKM3HM 4eloBeka. beszomacHoe
WCIOJB30BAaHME BEIIECTB M XUMHUYECKUX peakiuid B ObiTy. IlepBas mnomomib mpu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HECHHE OKpYy’Kawmleil cpeabl (TpeaenbHass JOMyCTHMAast
KoHIeHTparusi Bemiects, nainee — [I[JIK). Ponp xuMum B pelIeHUH HSKOJIOTMYECKHUX
mpo0Jem.

Xumuueckuii dKcnepumerm.

u3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE
MaTepHabl).

Mesicnpeomemuvie ces3u



Peanuzaniusi MeXOpeaMETHBIX CBSI3€H MpH HM3y4YeHUHW XHUMUHU B 9 Kjacce
OCYIIIECTBIISAETCS Yepe3 MCIO0JIb30BaHHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U
TIOHATUM, SIBIISIOIINXCSI CUCTEMHBIMU JJIsI OTJIENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OO6mue ecTecCTBEHHO-HAYYHbIC TTOHATHUS: HAy4YHBIA (haKT, TUIIOTE3a, 3aKOH, TeOPHs,
aHalIW3, CHUHTE3, KiIaccupukanus, TMEePUOANIHOCTh, HAOIIOICHNE, OSKCICPHUMEHT,
MOJICIIUPOBAHUE, HW3MEPEHHE, MOJeb, SBIECHWE, MapHUKOBBIA A(DPEeKT, TeXHOIOTHS,
MaTepHuabl.

®dusnka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SJCKTPUUECKUN 3apsi, MPOBOJAHUKU, MOJYITPOBOJIHUKH,
TUAJIEKTPUKH, (POTOATIEMEHT, BEILIECTBO, TEI0, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ras, pacTBOpP, pPaCTBOPUMOCThb, KpHUCTAUIMYECKas pemérka, CIUIaBbl, (QuU3nUecKue
BEJIMYMHBI, CIUHUIBI M3MEPEHUS, KOCMHUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/IBI,
Conniie.

buonorusi: (1)OTOCI/IHT€3, AbIXaHHC, 6H00(bepa, 9KOCUCTCMA, MHUHCPAJIBHBIC
y2[06peHI/I$I, MHKPO3JICMCHTBI, MAKPO3JICMCHTELI, ITMTATCIIbHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE TOPOJbI, MOJE3HBIE
HCKOIIaeMEbIE, TOTUTHBO, BOJHBIC pecypchl.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW
HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATDI

JIMIHOCTHBIE PE3yJIbTAThl OCBOSHUS MTPOrPaMMBI OCHOBHOT'O OOIIEro 00pa30BaHUs
JOCTUTAIOTCS B XOJ€ OOydYeHHS XUMHU B CIMHCTBE Y4YEOHOH W BOCIHTATCIIBHOMN
JCATCIIBHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHHCKAMHU COILMOKYJIBTYPHBIMH U
JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHM, IIPUHATHIMU B OOIISCTBE IIPaBUIaMU M HOPMaMHU
MOBEACHUS U CITOCOOCTBYIOT MPOIECCaM CaMOITO3HAHMS, CAMOPa3BUTHS U COIMAIM3AIINN
00yJaroIMXxcs.

JIMYHOCTHBIC PE3YIIbTAThL OTpaXaroT T'OTOBHOCTbH 06yt1a10nmxc;1
PYKOBOJACTBOBATLCA CUCTEMOM IT03UTHBHBIX OCHHOCTHBIX OpI/ICHTaHI/Iﬁ U PaCHIupCHUC
OIbITA ICSATECILHOCTH HaA €€ OCHOBEC, B TOM YHCJIC B 4aCTH:

1) maTpuOTUYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HACIIEJUIO, TTOHUMAaHUS 3HAYEHUSI XMMHUYECKON HAyKHU B KU3HH COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH  BIAJETh JIOCTOBEpHOW HWHOpMAIMEl O MepeaoBBIX
JTOCTIKCHHUSIX M OTKPBITHUSX MHPOBOW M OTCUYECTBEHHOM XMMUH, 3aWHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TpaKIaHCKOTO BOCITUTAHUS:

MIPEJICTABJICHNS O COLUMAIBHBIX HOPMAaX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUU
B KOJJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOMCCIIEeI0BATEIbCKOM, TBOPUECKOM M JPYTUX BHUJIAX ACSITENBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MPH BBHINOJTHEHUHN Y4EOHBIX, TO3HABATEIbHBIX
3a/1ay, BBIMOJHEHUU XHMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IIPOEKTOB,
CTpEMJICHHsSI K B3aMMOINOHMMAHHUIO U B3aMMOIOMOIIM B TpoOLEcce 3TOM yueOHOi
NEeATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE U IOCTYIIKM CBOMX TOBAPUILEH C
MO3UMLIHAN HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YE€TOM OCO3HAHUA NOCIEACTBUUI
IIOCTYTKOB;

3) LICHHOCTH HAYYHOTO TTO3HAHMS:



MHUPOBO33PEHUYECKUE IIPEJICTABICHUSI O BEIIECTBE M XUMHYECKOM peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABIISIOLIUE OCHOBY IS
[MOHUMAHUSl CYIIHOCTH HAayYHOM KapTUHBl MHUpA, NPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOABI, B3aUMOCBS3IX YEJIOBEKa C IMPHUPOJHON CPEIO, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

NO3HABATEJIbHBIE MOTHBBI, HAIIPaBJICHHbIE Ha IIOJYYEHHUE HOBBIX 3HAHHUHA 110
XUMHH, HEOOXOAMMBIE sl OOBSICHEHHS HaAOMI0JaeMBbIX TMPOIECCOB U  SBIICHUH,
MO3HABATENbHON, NHOOPMALIMOHHONW U YUTATENbCKOW KYJIbTYpPbI, B TOM YHUCJIE HaBBHIKOB
CaMOCTOSITENIbHOM  paboThl ¢ Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOW JIUTEPATYpOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMU UH(POPMALIMOHHBIX TEXHOJIOTUI;

UHTEpEC K OOyYEHHMIO U T[O3HAHWIO, JO003HATEIbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K caM000pa30BaHUIO, IMPOEKTHOM M HCCIIEOBATEIbCKON AESITENBbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEUILIEM;

4) hopMHUPOBAHUS KYJIETYPBI 3I0POBbS

OCO3HAHWE IICHHOCTH XKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3[IOPOBBIN 00pa3 *KU3HHU, OCO3ZHAHUE TOCIEJACTBUNA M HEMPUITHE BPEIHBIX
npuBbIUEK  (YIOTpEOJEHUsS  alKOrojsi, HApPKOTHUKOB, KypeHUus), HE0OXOJIUMOCTH
coOJTI0/IeHHs TTpaBUil 6€30MacHOCTH MPU OOPAIICHUHN C XUMUYECKHUMH BEIIECTBAMU B OBITY
Y pEAIbHOM KU3HU;

5) Tpy10BOTO BOCIUTAHUS:

WHTEpPEC K MPAKTUYECKOMY H3YyYCHHMIO MpOQeEecCHuil W Tpylna pas3IuyHOTO pOJa,
YBAKEHHE K TPYILy M pe3yJibTaTaM TPYJOBOH AESITEILHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUSI TPEIMETHBIX 3HAHUW 10 XWMHUH, OCO3HAHHBIA BHIOOpP WHAMBUIYATEHOMN
TPACKTOPUM TPOJOIDKEHUs oOpa3oBaHusi € Y4Y4E€TOM JUYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH, YCHEHTHON
npoeCCUOHAILHON JICSITEILHOCTH M Pa3BUTUA HEOOXOIUMBIX YMEHHUM, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CpeJIe;

6) SKOJIOTHYECKOTO BOCITUTAHHS:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHHUS, NMOHMMAHHWE LIEHHOCTH 370pPOBOIO M 0O€3011aCHOrOo
oOpaza HU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0pOBBIO, OCO3HaHHE LIEHHOCTH COOJIIOIEHUs MpaBuil O€3011acHOTO



MOBEJICHUsI TTPpU paboTe ¢ BEIIECTBAMHU, & TAK)KE B CHUTYAIIUAX, YIPOKAIOIINX 3I0POBBIO U
JKU3HU JIOEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4aeMble NpPU U3YYCHUM XUMUH, Ui
pelIeHus 3aj/iay, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEIOil, ISl MOBBIIIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYphI, OCO3HaHUS TJI00aTBLHOTO XapaKTepa dKOJOTHUECKUX MpobdieM
U MyTel UX PEIICHUs MOCPEACTBOM METOJI0OB XUMHUHU, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B II03HABATENbHON, KOMMYHUKATUBHON U COLIMAIBHON TTPAKTHUKE.

METAIIPEIMETHBIE PE3VJIbTATDI

B coctaBe MeTanmpeaMETHBIX PE3yJbTAaTOB  BBIACISIIOT  3HAYUMBIEC IS
dbopMupoBaHUsS MHUPOBO33pPEHHUS OOIICHAYYHbIE TOHSITHS (3aKOH, TEOpHs, MPHUHIINII,
runoresa, (akT, cucTemMa, Ipouecc, SKCIEPUMEHT U JAPYTOe€.), KOTOPbIE UCHOJIBb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YUYEOHBIX MpPEIMETaX U MO3BOJSIOT Ha OCHOBE 3HAHUW U3 ATUX
npeaMeToB (popMUpPOBATH MPEJACTABICHUE O IEJOCTHOM HAayyHOW KapTUHE MHpa, U
yHUBEpCaJbHbIE  ydeOHble  JEUCTBUS  (TMO3HaABaTEJIbHBIE, KOMMYHHUKATHBHBIE,
PEryJSITUBHBIC), KOTOpBIE 00ecreuynBaoT dbopMHpoBaHWEe  TOTOBHOCTHU K
CaMOCTOSTENIbHOMY IUTAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON AESATENbHOCTH.

[To3HaBaTebHBIC YHUBEPCAIbHBIC YUCOHBIC TCHUCTBUS
ba3oBbie nornueckue JIeHCTBUSA:

YMEHUS MCMOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHUWU:
pacKpbIBaTh CMBIC XUMHUYECKUX TMOHSATUM (BBIACIAT, HMX XapaKTepHbIC MPU3HAKU,
YCTAaHABJIMBAaTh B3aUMOCBS3b C JAPYTMMU TOHATHUSIMHU), KCIOJIb30BAaTh MOHATHS IS
OOBACHEHUSI OTACIbHBIX (DAKTOB W SBJICHUIN, BHIOMpPATh OCHOBAHHS U KPUTEPUH IS
KJaccu(UKaMi  XUMHUYECKUX BEHIECTB M XUMHUYECKMX PEaKIMi, yCTaHaBIUBATh
MPUYMHHO-CJICJICTBEHHBIE CBS3U MEXIYy OOBEKTAaMU W3Y4YEHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHBIC, JEAyKTUBHBIC, IO aHAJOTWH), JejaTh BBIBOJABI U
3aKJIFOYEHUS;

YMEHHE TIPUMEHSATh B TMpolecCe TO3HAHUS TMOHATHS (IpeAMETHbIE U
METanpeIMETHbIC), CUMBOJMYECKUE (3HAKOBBIE) MOJICIIM, HCIOJIb3yeMble B XHUMUH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XUMHUU MOJCIbHBIC MPEACTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJ 2JIEMEHTA), XuMudeckas GopMyia U ypaBHEHUE XUMHUYECKOU
peakiMu — TPHU PENICHHH y4eOHO-TIO3HABATEIbHBIX 3a7a4, C y4ETOM 3THUX MOJCITHHBIX
MPEJICTABICHUN BBISBJISITh WM XapaKTEPU30BaTh CYILIECTBCHHBIE NPU3HAKH H3YyYaEMbIX



O0OBEKTOB — XHMHYCCKHX BCHICCTB H XHUMHYCCKHX peaKHHﬁ, BBIABJIATH O6IIH/IG
3dKOHOMCPHOCTH, IMPUYHUHHO-CIICACTBCHHBIC CBA3HM HW IIPOTHUBOPCHHUA B HN3YUYACMBIX
IMponecccax M sABJICHUAX.

ba3oBbIe ncciienoBarenbCKue IENCTBUA.

YMCHHUC HCIIOJIB30BATH IIOCTABJICHHBIC BOIIPOCBI B KAa4YCCTBC HMHCTPYMCHTA
ITIO3HAaHHU, a TAKKC B KaUCCTBC OCHOBBI OJIsA q)OpMI/IpOBaHI/IH T'HIIOTC3bI IIO IIPOBCPKE
IIPaBUJIbHOCTH BbICKA3bIBACMbIX CY)KI[GHI/II\/'I;

npuoOpeTeHne OmblTa M0 IJIAHUPOBAHUIO, OpPraHU3alud U  IPOBEACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0aTh 3a X0JI0M MPOIECcca, CaMOCTOSTENIBHO
MIPOTHO3UPOBATh €0 Pe3yibTaT, (POpMyIHpPOBaTh OOOOIIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUET O MPOJIEIAHHOM padoTe.

Pabota ¢ undopmarmeii:

yMEHUE BBIOUpaTh, AaHAIM3UPOBATH MW  HMHTEPIPETUPOBATH  UHOOPMAIUIO
pa3NUYHBIX BHJIOB U (GOPM TMPEACTABICHUS, MMOIYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAST JIUTEpaTypa XHMHUYECKOTO COJEP)KaHMs, CIPABOYHBIC IOCOOWS,
pecypcbl MlHTepHETa), KPUTHYECKH OIICHWBATh IPOTUBOPEUYMBYI0 W HEIOCTOBEPHYIO
uH(bOpMAITHIO;

yMEHUE TIPUMCHSTh pa3IMYHbIe METOABI W 3alpoChl TPU TIOWCKE M OTOOpe
nH(OpPMAITMK U COOTBETCTBYIOIIMX JAHHBIX, HCOOXOIUMBIX ISl BHITIOJHEHUS YICOHBIX U
MMO3HABATEIIbHBIX 3aJlad  OMpENCIEHHOTO THUMA, MNPUOOpPETEHHWE OmbITa B 00JIACTH
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHM, OBJIAJICHUE KYJIbTYpOi
AKTUBHOI'O KCIIOJIb30BAHMS PA3IMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BHIOMPATh
ONTUMAJIbLHYI0 (OpMYy TIpeACTaBICHUS HWH(POpMANMU W WILIIOCTPUPOBATH pPEIIacMbIe
3a/layd  HECJOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu ¢dopMmamu rpadukd U HUX
KOMOMHAIIUSIMU;

yMEHUE WCIOJh30BaTh M  aHAJU3WpOBAaTH B  Mporecce ydeOHOW U
UCCIIEIOBATEILCKON  IEATEILHOCTH HWH(OpMAIMI0 O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHOM CPEBI.

KoMMyHUKaTHUBHBIE YHUBEpCAJIbHbIE YUEOHbIE ACHCTBU:



yMEHUS 3a/laBaTh BOMNPOCHI (B XOJe AHaliora W (Wu) JAUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (OPMYJIUPOBATH CBOM NPEJIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS
PeNIoKEHHON 3a/1au;

YMEHUS MPEJICTABIIATh MOJyUYeHHbBIC PE3YJIbTAThl TIO3HABATEIILHOM JICATEIIEHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeaTh MPE3CHTALNI0 PE3yJIbTaTOB BBIMOJIHEHUS
XUMUYECKOTO DJKCIepuMeHTa (71abopaTOpHOTO OIbITa, JAa0OpaTOpHOM paboTHl 1O
MCCIICIOBAaHHUIO CBOMCTB BEIIECTB, YUCOHOTO MPOCKTA);

yMEHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOMU
MO3HABATEJIbHOW U HCCIIEIOBATEIILCKON JACATEIbHOCTU MPU PEHICHUH BO3HUKAIOIIUX
mpo0JeM Ha OCHOBE y4yé€Ta OOLIMX MHTEPECOB U COIIIACOBAHUS MO3MUIMI (00CYXKIEHUA,
OOMEH MHEHMSIMHU, «MO3TOBbIE IITYPMbI», KOOPJMHAIMS COBMECTHBIX JEHCTBUH,
OTpeIeJICHUE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U ApyrHe).

PerynaruBHbie yHUBEpCaIbHbIC yUeOHbIE IEHCTBUS:

YMEHHUE CaMOCTOATEIIBHO OMNPEAENATh UEIH JACATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BBIOMpATh Haubosiee HGHEKTUBHBIE CIIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATEIbHBIX  3aJlady, CaMOCTOSATENIbHO  COCTaBJISITh  WJIM  KOPPEKTHUPOBATh
IPEJIOKEHHBIA AJITOPUTM JEUCTBUM MHPU BBIITOJIHECHUU 33aJaHUKA C YYETOM IOJYyUECHUS
HOBBIX 3HaHUN 00 wH3y4aeMbIXx OOBEKTaX — BEIIECTBAX M pPEaKIUiX, OICHUBATH
COOTBETCTBHUE IMIOJIYYEHHOTO PE3yJbTaTa 3asBICHHOM LEJIHW, YMEHUE HCHOJb30BaTh M
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3a1aHUI.

[TPEJMETHBIE PE3VJIbTATDBI

B cocraBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJEPIKaHUS,
YCTAHOBJICHHOTO JIaHHOUW (eneparbHOol pabodeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIC
00yJaroIMMUCS Hay4YHbIC 3HAHMS, YMEHHUSI U CIOCOOBI ACHCTBUM, crienuuyeckue st
npeaMEeTHON 00acTu « XUMHUsDY, BUABI AEATEILHOCTU 10 MOJTYUYCHHI0 HOBOTO 3HAHMUS, €r0
UHTEpIpEeTallii, MPeoOpa30BaHUI0 W TMPUMEHEHHUIO B PA3JIMYHBIX y4YEOHBIX W HOBBIX
CUTYaIUSIX.

K koHmy oOydeHus B 8 Kiacce MpeaMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUM:

PaCKpLIBaTb CMBICIT OCHOBHBIX XHMMHYCCKHX MMOHSATHM: aToM, MOJICKYIJIa,
XUMHUYECKUI QJIEMCHT, IIPOCTOC BCIICCTBO, CIOXHOC BCHICCTBO, CMECH (O,ZIHOPOIIHB.SI )41



HEOAHOPO/HAs1), BAJIEHTHOCTb, OTHOCHTENbHAs AaTOMHasi M MOJEKYJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi OISl XMMHUYECKOTO 3JIEMEHTA B
COCAVHEHUHM,  MOJSIpHbII  00BEM,  OKCHA,  KHCIOTa,  OCHOBaHME,  COJb,
AJIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHUS, XMMHUYECKas peakius, Kiaccuuxarus
peakiuii: peakiuu COEAMHEHHUS, PEaKUUU Pa3NIOKEHUs, PEaKlUu 3aMeIlCHUs, PEaKuu
oOMeHa, 3K30- U HHAOTEPMUUYECKUE PEAKINH, TEIUIOBON 3(PQeKT peakuuu, Sapo aroma,
AIIEKTPOHHBIA CIIOW aTroma, aToMHas OpOWTalb, pPagNMyC aToMa, XUMHUYECKas CBS3b,
HOJsipHAs W HEMOJsIpHAsh KOBaJEeHTHAs CBS3b, HMOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi J10JIs BellecTBa (IIPOLEHTHAs! KOHLIEHTPALs) B PaCTBOPE;

WJUTKOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUUYECKUX ITOHATUN U IIPUMEHSTH 3TU
ITOHATHS TIPYU ONMCAHUY BEIIECTB U UX MPEBPAIICHUM;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJMKY JUIsl COCTaBJICHHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OoIIpCACIIATE BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX, CTCIICHDb
OKHUCJICHHA JJICMCHTOB B 6I/IHapHBIX COCIMHCHUAX, IIPHUHAIICKHOCTL BCHICCTB K
OHpG,Z[CJIéHHOMy KJIaccCy CO@I[PIHCHHI?I I10 (bOpMYJIaM, BU XUMHYECKOM  CBS3H
(KOBaJ'IeHTHaH u I/IOHHaH) B HCOPTaHUYCCKUX COCANHCHUAX

packpeiBath  cMblcn  Ilepuommueckoro  3akona JI. WM.  Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHWMHYECKUX
AJIEMEHTOB OT uX mojioxkeHus B Ilepronuueckoil cucteMe, 3aKOHOB COXPAHEHUS MaCChl
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs, 3aKOHa ABOTaIpo;

OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuomnueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh TMOHSITUS «IrJ1aBHas noArpynmna (A-Tpymnma)» u
«noboynas mnoxarpymnmna (b-rpynma)», Manble U OoJblIME TEPUOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOphle HMEITcs B Tadnuie «llepuoandeckas cucTteMa XUMHUUYECKUX
anemeHToB J[. M. MeHneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB ® 3apsAn sijapa, oOIIee YHCIO DJIEKTPOHOB U
pacrnpeiesieHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTHl, HEOPraHUYECKHE  BeIleCTBa,
XUMUYECKHE peaKUu (10 YUCIY M COCTaBy Y4YACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TErI0BOMY 3P (DEKTy);



XapaKTCPU30BATH (OHI/ICBIBaTB) 06HII/Ie XUMHYECKHE CBOMCTBA BCHICCTB PA3JIMYHBIX
KJIaCCOB, IMOATBCPKaAaA OIINCaHUC IMpuMepamMu MOJICKYJIIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIINX XUMHUYCCKHUX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT UX KA4CCTBCHHOI'O COCTaBa,
BO3MOKHOCTH IMPOTCKAHUS XUMHWYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHIX,

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIPHYIO W  MOJEIPHYIO MACChl BCHICCTB,
MaCCOBYIO HOOJKO XHMHUYCCKOI'O 3JICMCHTA IIO (i)OpMYJ]C COCAUHCHUS, MACCOBYIO OOJIIO
BCHIICCTBA B paCTBOPC, IIPOBOAUTDH paC‘{éTBI I10 YPaBHCHHIO XUMHUYECKOM PCaKIH;

MPUMEHSITh OCHOBHBIC OIIEpAllUd MBICIUTEIIBHOM JCATEILHOCTH — aHaIU3 H
CHUHTE3, CpaBHEHHUE, O0000IlIeHHE, CUCTeMaTU3alu0, KIacCU(UKAIUIO, BBISIBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBSI3€d — I WM3YYEHUS CBOWCTB BEIICCTB U XHUMHYECCKUX
peakIuii, €CTeCTBEHHO-HAyYHBIE METOABl ITIO3HAHWA — HAOMIOACHWE, W3MEpPCHHE,
MOJICITUPOBAHUE, IKCIIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

CIIeI0OBaTh MpPAaBWIAM IIOJIb30BAHUS XMMHUYECKOW MOCYAOW M JaOOpaTOPHBIM
o0opyIoBaHMEM, a TaKXe IpaBWiIaM OOpalleHuss C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU 110 BBITIOJHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB IO MOJTYYEHUIO U
coOupaHui0 Tra3000pa3HbIX BELIECTB (BOJOpPOAAa U  KHCIOpPOJAA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEAECIEHHON MACCOBOW J0JIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U
IIPOBOJNUTh XMMHYECKME DKCIIEPUMEHTBI II0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHUCIIOT C MIOMOIIBIO UHANKATOPOB (JTaKMyC, peHo(PTanenH, METUIOPaHX U IpyTue).

K xoniy oOydenuss B 9 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMUYECKHI >3JIEMEHT,
aTOM, MOJIEKYyJla, HWOH, KaTUOH, AaHWOH, IPOCTOE BEIIECTBO, CIJIOXKHOE BEIIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHHUS, XHMHUYECKas peakius,
XUMUYECKasi CBsA3b, TEIUIOBOM 3(P(EKT peakiuu, Mojib, MOJSIPHBIM 00BEM, pacTBOp,
AJEKTPOIUTHI, HEIJEKTPOIUTHI, AJICKTPOJIUTHYECKAS TUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTajM3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMbIe W HEOOpAaTUMBIE PEaKIIUU,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE, AJUTOTPONHs, aM(pOTEPHOCTh, XUMUYECKasl CBs3h (KOBAJIEHTHAs, HOHHAS,
METAJJINYECKas), KPUCTAJUIMYECKasi peIETKa, KOPPO3Us METAUIOB, CIUIaBbl, CKOPOCTH
XMMHUYECKOU peakinu, IpeaesbHo nomycrumas konnentpauus [1/IK BemecTsa;



WJUTKIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUUYECKUX ITOHATUN U IIPUMEHSTH 3TU
IIOHATHSI IIPYU ONMCAHUY BEIIECTB U UX MPEBPAIICHUM;

UCIOJIb30BaTh XMUMHMUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHHUS (OpMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONPEAEIATh BAJICHTHOCTh U CTEIECHb OKHUCICHUS XUMHUUYECKUX OJJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTAaBa, MPUHAJIEKHOCTH BELIECTB K ONPEACIEHHOMY KJIaCCy
coelMHEHM 10 (QopmylaM, BHUJ XUMUYECKOM CBsI3M (KOBaJEHTHasi, MOHHAs,
MeTaJUTMIeCcKas) B HEOPraHMIECKUX COCAMHECHUSX, 3apsj] HOHA 110 XUMUYECKOH GopmyIie,
XapakTep cpeabl B BOAHBIX  PAacTBOpax HEOPraHUYECKUX  COCAWHECHUW, THII
KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIci [lepmogmueckoro 3akona J[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATH M XapaKTepU30BaTh TAOIMUHYIO (popMmy
[lepuoauyeckoil CHUCTEMBbl XHUMHUYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHSATUS «TJIaBHAs
noarpymnmna (A-rpymma)» u «mnoboynas mnoarpynmna (b-rpymma)», manbie W Oosblive
NEPHUOJIbI, COOTHOCUTH O0O3HAYEHMsI, KOTOPhIE MMEIOTCS B MEPUOJUYECKON TaluIle, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XHMMUYECKHX DJIEMEHTOB (COCTaB U
3apsan sapa, o0IIee YUCIIO AJIEKTPOHOB U pacHpenesieHue WX MO BJICKTPOHHBIM CJIOSIM),
O0OBSICHATH O0IME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B
npeaenax MaJiblX NEPUOJIOB U IIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX ATOMOB;

KIacCHU(DUIMPOBAaTh  XMUMHYECKHUE  DJIEMEHThI, HEOPTraHWYECKHE  BEIIECTBa,
XUMUYECKUE peaKIuu (10 YUCITYy M COCTaBy YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TeII0BOMY 3G (PEKTy, 0 H3MEHEHHUIO CTETICHEH OKMCIICHUS XMMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XMMHYECKUE CBOMCTBA
MPOCTBIX M CJOXKHBIX BELIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU MOJIEKYJSPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIMX XUMUYECKUX PEAKLINI;

COCTaBJISAITh YPAaBHEHUS DJIEKTPOJUTHUECKON IJUCCOLUMALMM KHCIOT, IMIEJI0Yer M
COJICH, TMOJHBIE M COKpAIIEHHBIE YpaBHEHUS pEaKUM HMOHHOrO OOMEHa, ypaBHEHUS
peaKkuui, MOATBEPKAAIOIIMNX CYIIECTBOBAHUE I'€HETUYECKOW CBA3M MEXKAY BEILIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PACKPLIBATb CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBHUTCIILHBIX peaKuHﬁ MMoCpeCaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O Oajtanca 3THuX peaKHI/Iﬁ;



IIPOTrHO3UPOBATH CBOMCTBA BCICCTB B 3aBHUCHUMOCTH OT HX CTPOCHHI,
BO3MOXHOCTH IMPOTCKAHUS XUMHWYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHX,

BBIUUCIISITh OTHOCUTEIIBHYK) MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacCChl BELIECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOTO 3JIEMEHTa Mo (opMyJie COCIMHEHHs, MAacCOBYIO JOJIO
BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

C06J'IIOI[aTI> IIpaBujia I10Jb30BAHUA XUMHYECKOU HOCYI[Oﬁ 151 J'Ia60paT0pHI)IM
O60py,Z[OBaHI/I€M, a4 TaKXC IIpaBHJIA O6paIH€HI/ISI C BCfICCTBAMHM B COOTBCTCTBHHU C
HHCTPYKIOHAMMU 110 BBIIIOJITHCHHIO Ha6opaT0prlx XUMHUYCCKUX OIIBITOB IIO IIOJYUYCHUIO U
CO6I/IpaHHIO 1“33006p33HBIX BCIICCTB (aMMI/IaKa H YIJICKUCIIOT'O ra3a);

IIPOBOJAUTH PEAKIUHU, ITOATBEPKIAIOIMINE KAYECTBEHHBIM COCTAaB Pa3IUYHBIX
BEILIECTB: PAaCIIO3HABATh ONBITHBIM MMYTEM XJIOPUA-, OPOMHI-, HOU-, KapOoHaT-, pocdat-
, CHUIIMKAT-, CyJb(]ar-, THUAPOKCUI-UOHBI, KAaTUOHbl aMMOHHS W HWOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIBHON JAEATEILHOCTH — aHalIu3 WU
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AlIUIO, BBISIBIICHUE TPUUYUHHO-CIIECTBEHHBIX
CBSI3€U — ISl U3YUYEHHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIUN, €CTECTBEHHO-HAYUHbIE
METOJIbl TTIO3HAHUSI — HAOJIIOICHHE, 3MEPEHUE, MOICIIMPOBAHUE, IKCIIEPUMEHT (peabHBIN
u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumeHnoBanue KoumnuectBo yacos
Ne DJIeKTPOHHbIe (LM (pPpOBbIE)
pa3zejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
nporpamMmsbl padoThI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 » bubnuorexa [JOK
' U [IPAKTHYECKON https://m.edsoo.ru/7f41837c
JeSITeIbHOCTH YeJIOBEKa
19 BemecTBa 1 XuMu4ueckue 15 1 bubanoreka LIOK
' peaKIuu https://m.edso0.ru/7f41837c
Wroro no pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopog. 6 bubmuoreka [JOK
' [TonsTre 06 okcuaax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonstue o g 1 bubmuoreka [JOK
' KUCJIOTaX M COJISX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. 5 1 1 bubnuorexa [IOK
' [MousiTre 06 OCHOBAHUSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl Eus OK
24 HEOPTraHUYECKHUX 11 1 1 mommoreka I

COCTUHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazaeny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

[Tepuonuueckuii 3aKOH U

[Iepnonnueckas cucrema
bubmuorexa [JOK

3.1 ec 3JIEMEHTO
XHMHIHCCKHX STCMEHTOR 7 https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHUUYECKAA CBI3b.

3.9 OKuCIUTEITbHO- g 1 bubmuorexa [JOK
' BOCCTAHOBHTEIILHBIE https://m.eds00.ru/7f41837¢
peaknuu
bu6anoreka LIOK
141
TOTO O pasAcity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJTACC

HaumMeHoBaHnme KoauvecTBo 4yacoB
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
Pa3iejioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NporpamMmMsbl padoTbI padoThI
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peaKkun
[ToBTOpEeHue u
11 yriryOneHue 3HaHUM 5 1 bubnmnorexka HOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKIIHiA
DNEeKTpONIUTHYECKAs
13 JTIACCOIIHAITHS. g 1 1 bubmorexa [JOK
' XUMUYECKUE PEAKIIUH B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
OO01mas xapakTepucTUKa
st xapaiTep Bu6nnorexa [IOK
2.1 XUMHUYECKUX HJIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynnsl. ["'anorenst
OO6mrast xapakTepucTUKa
but6mmoreka [IOK
2.2 XUMHUYECKUX HJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCIUHCHUA

OO61as xapakTepucTuKa

53 XAMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymisl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mas xapakTepucTUKa
XUMHUYCCKUX 2JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y%
P }iHHH riepoa 8 https://m.edsoo.ru/7f41a636
KpPEMHHHU U UX
COCONHCHUA
Wroro no pazneny 25
Pa3nen 3. MeTa/liIbl M HX COeAMHEHUS
31 OO6mwme cBoiicTBa 4 but6mmoreka [IOK
' METAIIOB https://m.eds00.ru/7f41a636
3.9 Baxkueitme MeTaisl 1 16 bu6anoreka LIOK
' X COETUHEHUS https://m.edso00.ru/7f41a636
Hroro mo pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemecTsa u maTepuaisl B 3 but6mmorexa [IOK
' JKU3HU YeI0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [TOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Ny KosmuecTBo yacoB
JJIeKTPOHHbIE
1| Hara uugposbie
Tema ypoka KonTposabHubie IIpakTHyeckue
/ Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Ponp xumuu B bu6mmoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIECTBA 0Oc
bu6nmoreka [JOK
[TonsTHE O METOAAX TIO3HAHMSI B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
e
[TpakTryeckas padora Ne 1
bu6mmoreka [IOK
«IIpaBuna paboTsl B 1ab0paTOpHH
3 ) 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI 00paIeHUS C dc
J1a00paTOPHBIM 000PYIOBAHHEM) o
bu6mmoreka [JOK
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0wI pazfieneHust cMmecei ca
[TpakTuyeckas padora Ne 2 bubnnorexka [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOMN COJIH)» c8
Bbub6mmoreka [JOK
A
0 TOMBL I MOTIERYIIHE ! https://m.edsoo.ru/ff0d2a



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

6¢

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bu6mmoreka [IOK

7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTeie u Cl0KHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia bubmorexa HOK
10 HHeeTB. pMyJa. https://m.edsoo.ru/ffod2ea
BanentHOoCTh aTOMOB .
XUMHYECKHUX JJIEMEHTOB -
OtHocuTeNbHAs aTOMHAasI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHAs MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 1011 XMMUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JIeMEHTa B COCIMHEHUH oc
KomnuectBo BemecTBa. Mob. bubmorexa HOK
13 https://m.edsoo.ru/ff0d52
MounsipHas macca 30
dusnyecknue 1 XUMHIECKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SBJIEHUS. XMMHUYECKasl peaKius N
15 | Ilpu3Haku u ycinoBus IPOTEKaHUS bubmuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a

16

3aKOH COXpaHEHHUs MaCChl

bu6mmoreka [IOK

16 | BemecTB. XUMHUUECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Brrunciienus koimuecTBa, MacChl bubnuorexa [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEAKIIU 08
Krnaccudukanus XuMruueckux

eaKuui (CoeqMHEeHUS bubmorexa LHOK

18| P ’ https://m.eds00.ru/ff0d3f3
pa3nIoKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBI1- bubnuotexa [JOK

19 | »sumuknonenuct. O6o0IIeHNE U https://m.edsoo.ru/ff0d40
CHCTEMATHU3ALUA 3HAHUH c4
KontponbHas padora Nel no reme bubnnorexka [JOK

20 | «BemecTBa U XMUMHYECKHE https://m.edsoo.ru/ff0d42
peaKmum» 90
Bo3ayx — cmechk razos. Cocras bu6mmorexa [IOK

21 | Bo3myxa. Kucnopon — snemeHt u https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
CBOMCTBA KHCIIOpOa (peakiuu bubmorexa HOK

22 P b https://m.edsoo.ru/ff0d46
okucienus, ropenue). [Toustue 14
00 okcuaax =

23 | CnocoObl momyueHus: KUCIOpoaa bubnmoreka [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B J1a0OpaTOpUH U
IIpOMBILIEHHOCTH. [IprMeHenue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TennoBoii 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUYECKHUX 90
peaKIuax
TormnuBo (HedTh, yroiab U METaH). bubnnoreka [JOK

25 | 3arps3HeHue BO3qyxa, COCOOBI https://m.edsoo.ru/ff0d4c
€ro Mpe0TBpaICHHS 4a
[IpakTuueckas padora Ne 3 o
teMme «llonmydenue u cooupanue bubmorexa LOK

26 Y P https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YYCHUE €T0 9
CBOMCTB» =
Bomopon — anemeHT u nmpocToe bu6nmoreka [JOK

27 | BemectBO. HaxoxneHnue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnyeckre U XUMUYECKHE bu6mmoreka [JOK

28 | cBoiicTBa Bojopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpOZA do

bu6mmorexa [IOK
29 | IloHsATHE O KMCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

Crioco0BbI ITOJyYEHHS BOJOPOJa B bubmorexa LOK

30 Y Aopoa https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «Ilomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/A, U3yUYCHUE €T0 )
CBOICTBY» -
Momsipablii 00bEM ra3oB. 3aK0H bubmorexa LOK
32 https://m.edsoo.ru/ff0d54
ABorajzipo 2e
Brrunciaenus 00b€Ma, KOJIUYECTBA
bubmuorexa [JOK
BEIIECTBA ra3a Mo ero U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIN 20
00BEMY o
Brruucienust 0068MO0B ra3oB 110
bu6nmoreka [JOK
YPaBHEHHIO pEaKIIMy Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIECHUH 08
rasoB 038
bu6mmoreka [IOK
dusnueckre U XUMHUYECKHE
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI =
Cocras ocHoBanuii. [Toustue 00 Brbmuorexa [IOK
36 https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Boga kak pactBopuTeNb.
bu6mmoreka [JOK
HacelmeHnble 1 HEHACBIIEHHEIE
37 https://m.edsoo.ru/ffodsh
pacTtBOpbl. MaccoBast 1oJist 40
BEIECTBA B pacTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnmoreka [JOK

teme «IIpuroroBiienne pacTBOpoB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAcIEHHON MacCOBOM 10JIEH
PacTBOPEHHOTO BEILIECTBA»

ba

KontponbHas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogoposa. Boga» 42
OKcupl: COCTaB, KiIacCU UKL bubmorexa LOK

40 AR ’ e, https://m.edso00.ru/ff0d66
HOMEHKJIAaTypa

de

[Tonyuyenue u xXumMu4eckue bubnnorexa [JOK

41 | cBOWCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHIOB 4e
OcHoOBaHUA: COCTaB bubnmorexa [IOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKIJIaTypa ca
IlonydyeHne u XUMHUUIECKHIE bubmmorexa [IOK

43 Y . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUI ca
KucaoTsl: cocras bubmorexa HOK

44 ) ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKJIaTypa 5
[MonyueHue U XUuMHUECKHE bubmmorexa [TOK

45 uy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Comnu (cpeqnue): HOMEHKIIATypa, bubmuorexa [JOK

46 | crmocoObI MOTy4YCHHUS, https://m.edsoo.ru/00ad94
XMMHUYECKHE CBOMCTBA 74

47 | TlpakTtuueckas pabota Ne 6. bubnmuorexa [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMeEHTAIBHBIX
3aj7a4 1o Teme « OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/00ad9b
7c

I'enernueckas cBsi3b MEKIY

bu6mmoreka [IOK

48 | xilaccaMu HEOpPraHHMYECKUX https://m.edsoo.ru/00ad9a
COCIMHEHHUI 50
O06001IcHNE U CHCTEMATH3ALIHS bubmmorexa [TOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuorexa [IOK
50 | "OcHOBHBIC KJIaCChI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeAMHEHUN" la
[TepBbie MOMBITKH
bu6nmoreka [JOK
KJIACCU(UKAIINN XUMHUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJIHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /I, U. 2¢
MeHeneena o
bu6mmorexa [IOK
53 | Ilepuonpl, TpymIIbl, HOATPYIIIBI https://m.edsoo.ru/00ada5
2c
Bbubmmoreka [JOK
Crpoenune atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX saep. M30Tomnbl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunneneena T
XapakTepucTuka XMMHUYECKOTO
bubmuorexa [JOK
JJIEMEHTA 110 €0 IIOJI0KEHUIO B
56 N https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA /IS Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
YYEHBIN, IEAAror U rpaxJaaHuH -
DIIEKTPOOTPHULIATEIBHOCTD
TPOOTP bubmuorexa [JOK
aTOMOB XUMHUYECKUX DIIEMEHTOB/
58 N https://m.edsoo.ru/00adaa
Bcepoccuiickas npoBepouHas b3
pabota bd
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
bu6mmorexa [IOK
KoBanentnas nomnsipas
60 https://m.edsoo.ru/00adaa
XUMHYECKAS CBI3b
b8
bu6mmorexa [IOK
KoBanientHas nenomnsipHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAS CBSI3b
b9
bubnunoreka [IOK
62 | CreneHnp OKUCIEHUS nosmorexa I1

https://m.edsoo.ru/00adae



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

28

OKHUCIIUTENBHO-

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCIILHBIC peaKI_II/II/I 76
bubmuorexa [JOK
64 | OKucIUTENN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XumMuyeckast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bu6mmoreka [IOK
P . 0600
66 C3CPBHRI YPOK © EH cHue 1 1 https://m.edsoo.ru/00adb3
CHCTEMATH3alAs 3HAHWI 3
. bubmuorexa [JOK
P . 00600
67 C3CPBHBI YPOX © EH cHne 1 https://m.edsoo.ru/00ad9c
CHCTEMATH3alAs 3HAHWI 02
. bu6nmoreka [JOK
P . 00600
68 CCPBHDI YPOK © 111 cHne 1 https://m.edsoo.ru/ff0d61
CHCTEMATH3alAs 3HAHWI o6
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJTACC

Ne KoanuectBo yacos
DJIEeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejbHbIE
/ padoThI padoThbI
pecypcsbl
n
Ilepnonnueckuil 3aK0H.
bubmuorexa [JOK
Ilepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEMEHTOB JI. o
. Meunneneena B
3aKOHOMEPHOCTH B
. bu6nmoreka [JOK
M3MEHECHUHU CBOWCTB
2 1 https://m.edsoo.ru/00adbéb
XUMHYECKHUX JIEMEHTOB 5
MEPBBIX TPEX MEPUOIOB B
Knaccudukanms u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHUX BEILECTB 2
Buabl XuMHU4eCcKOU CBSI3U U bu6mmoreka [JOK
4 THUMBI KPUCTATUTUNYECKHUX 1 https://m.edsoo.ru/00adbac
pEIEToK 6
KonTponbnas padota Nel
o reme «[loBropenue u
5) yriIyOJIeHre 3HAaHUHN 1 1
OCHOBHBIX Pa3/IeioB Kypca
8 Kiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnnoreka [HOK
6 XUMHUUYECKHUX PEaKLM 10 https://m.edsoo.ru/00adbch
Pa3JIMYHBIM MPU3HAKAM 0
[TonsaTHe o ckopoctu
. bu6mmoreka [IOK
XUMUYECKON PeaKiuu.
7 https://m.edsoo.ru/00adbe9
IlonsATHE 0 TOMOI'CHHBIX U X
reTEPOTCHHBIX PEaKIUsIX -
IlonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuorexa [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJIOKCHUE XUMHUYECKOIO -
paBHOBeECHUS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTaHOBUTEJIbHEIE https://m.edsoo.ru/00adcad
peaxkuu [
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanuy. CHIbHEBIC U 8
CITa0bIe ANEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peaximit
8
XUMHUYeCKHe CBOMCTBA
. bu6mmoreka [JOK
KHCIIOT U OCHOBAaHHUH B
12 https://m.edsoo.ru/00add5d

CBETE MpPEJCTAaBICHUNA 00
AIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconruanuu

XUMHYECKHE CBOUCTBA

coJieii B CBETE bubmuorexa [JOK
13 | mnpencraBieHwmit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmere i bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3HAaHUH )
[TpakTnyeckas padora Ne 1.
bu6mmoreka [IOK
«Pemienue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBLHBIX X
3a71a9u» B
Konrponbnas padora Ne2
1o TeMe
bu6mmoreka [JOK
«DIIEKTPOJIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTIACCOIIHAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBOpax»
OO0mas xapakTepuCTHKa
P P bubmuorexa [JOK
raJIoTeHOB. XMMHYCCKHE
18 . https://m.edsoo.ru/00addfe
CBOMCTBA Ha IIpUMEpe )
XJiopa a
19 XmopoBogopoa. CossiHast bu6mmorekxa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHNYCCKHUC
CBOICTBA, MTOJIY4YCHHE,
pUMEHEHUE

https://m.edsoo.ru/00adel10
4

[IpakTuyeckas padora Ne 2
1o reme «Ilonyuenue

bu6mmoreka [IOK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTBHI, g
U3y4eHHUE €€ CBOUCTBY» B
Brerancnenus mo
bubmuorexa [JOK
YPaBHCHUSM XUMHYCCKHX
21 . https://m.edsoo.ru/00ade48
peaKkIui, eciii OAUH U3 g
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl a
AmoTponHbie
MOJU(PUKAITUN CEPBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepol u €€
23 N https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. a
XUMHUYECKUE CBONCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
24 buznyecKkue 1 XuMUYECKHe https://m.edso0o.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHCIJIOTa, PU3HUECKHUE U
25 https://m.edsoo.ru/00adea2

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHHUE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCTIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPY KaroIei
Cpebl COTMHEHUSIMH CEPBI
Brruucnenne maccoBoii bu6mmoreka [IOK
27 | nonu BBIXOJa IPOAYKTA https://m.edsoo.ru/00adec8
peakmuu a
OO61mas xapakTepucThKa
311eMeHTOB V A-TpyNibl. bubnuotexa [JOK
28 | A3or, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoze, Guzndeckue u 6
XUMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnnorexka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJy4YeHre U MPUMEHEHHUE 4
[IpakTuueckas padora Ne 3
no teme «Ilomyuenue bubmorexa HOK
30 y https://m.edsoo.ru/00adf18
aMMUaKa, H3yueHue ero 0
CBOMCTB» =
A30THas KuCoTa, e bu6mmorexa [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
bubnmoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MUHEPATbHBIX
yaoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[ee)

®ocdop. Okeun dhocdopa
(V) 1 dpochophas kucora,

bu6mmorexka [IOK

33 https://m.edsoo.ru/00adf68
bu3HYeCcKre U XUMHUIECCKHE .
CBOIICTBa, MOJIy4YEeHUE -
Hcnons3oBanue pocharon
B Ka4e€CTBE MUHEPAIIBHBIX bubnnorexka [JOK
34 | ynoOpenwuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
MIPUPOTHOM Cpebl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHEeHUE B
35 https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHYECKHE CBOKCTBA B
Oxkcunsl yraepozaa, ux
¢u3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 | cBoiicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C €
okcuoMm yriepoza (1V)
N bubmuoreka [JOK
VYronbpHas KUcIoTa u €€
37 https://m.eds00.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas pabora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekwucioro rasa. https://m.edso00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavabHBIC TOHSATHUSA
bubmunorexa [JOK
00 opraHMYeCcKuX
39 https://m.edso0o.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSX yriepoaa -
. bu6mmoreka [IOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COCTUHCHHUS )
[TpakTrueckast pabora Ne 5.
Pemienue
bu6mmoreka [IOK
HKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edso00.ru/00ae0bf
o TeMe «Baxuerue )
HEMETaJUIbl U UX B
COCTUHECHUS»
KonrpomnbHas padora Ne3
. bu6mmorexa [IOK
o TeMe «Baxuenue
42 https://m.edsoo.ru/00ae0el
HEMEeTaJUTbl U UX g
COCTUHECHUS» =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 MeTauioB. Merayuinueckas https://m.edso00.ru/00ae103

CBA3b U MCTAJLJIMYCCKAasA

KPUCTAIUINYECKAS PEIIETKA.

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnueckue cBoiicTBa
METAJJIOB

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

METaJLIOB.
44 . https://m.edsoo.ru/00ael15
DIEKTPOXUMUYECKUN Psif 5
HaNpsHKEHUH METaIJIOB a
OO61mue criocoOb!
MOJTyYCHUST METAIIJIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 YPaBHEHUSAM XUMUYECKUX https://m.edso00.ru/00ae115
pEaKIMii, €CJIU OJIUH U3 6
pEeareHTOB COAEPIKUT
npuUMecH
[TonsiTHe 0 KOppO3UU bubmorexa HOK
46 PP https://m.edsoo.ru/00ae127
METaJIOB 3
bu6mmoreka [IOK
47 [Ilenounbie MeTaITbI https://m.edsoo.ru/00ael4b
2
OKcHIBI U THAPOKCHIBI bubmorexa HOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U Kaaus )
[[lemounO3eMeNbHBIC bubnmoreka [JOK
49 MEeTaJIbl — KAJIBIIUH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxwnerinme coenuHeHUs bubmuoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[ee)

O060061EHNE U

51
cUCTEeMaTH3alus 3HaHUI
. bubmuorexa [JOK
JKéctkocTh BOIBI
52 . https://m.edso00.ru/00ae188
CHOCOOBI €€ yCTpaHEeHUs 6
[IpakTuyeckas pabora Ne 6 bubnuoreka [IOK
53 1o Teme "JKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ METOJIbI €€ ycTpaneHus" 8
bu6mmoreka [IOK
54 AfoMuHUHT https://m.edsoo.ru/00aelc6
4
. bu6mmoreka [JOK
Amdore € CBOICTRA
55 MpOTEpHEIC CBOHCTS https://m.edsoo.ru/00aelc6
OKCHJa U THIPOKCH]IA 4
bu6mmoreka [JOK
56 | Xeneso https://m.edso00.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnnoreka [JOK
57 conu xene3a (I1) u xenesza https://m.edso0o.ru/00ae35e
() 6
58 O6o0meHue u
CHCTeMaTu3alus 3HaHUI
[TpakTiueckast pabora Ne 7.
Perllerie bu6mmoreka [JOK
59 https://m.edso00.ru/00ae3de

AKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BaxxHeiinme

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

METaJJIbI U UX
COCOAUHCHUA»

Brruncnenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €ciid OJJMH U3

bubmuorexa [JOK
peareHTOB J1aH B U30BITKE
60 https://m.edso0.ru/00ae175
WJIU COJICPYKUT IMPUMECH. 0
Brrunciennsa MmaccoBoit -
JIOJTU BBIXOJ1a IPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cUCTEMATH3aIUs 3HAHUN
KonTponbnas padota Ned
62 o TeMme «Bakuelnine
METAJUIBI U UX
COEIMHEHU S
BemectBa u matepuansl B bu6mmoreka [JOK
63 [MOBCEIHEBHON XU3HU https://m.edso0.ru/00ae3f5
YeJloBeKa 0
bu6mmorexa [IOK
XUMHUYECKOE 3arps3HEHNE
64 . https://m.edsoo0.ru/00ae427
OKPY’KaOIIeH cpeibl 0
bu6mmorexa [IOK
Ponp xumuu B periieHun
65 https://m.edsoo0.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIii ypOK. bubnmoreka [JOK

0O000menue n

https://m.edsoo.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTu3aIus 3HaHui a
Pe3epBHBIit ypOK. bubnmoreka [JOK

67 O0o061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTH3aIus 3HaHWi ¢
Pe3epBHBIit ypOK. bubnmoreka [JOK

68 O0001menue u 1 https://m.edsoo.ru/00ad9ch
cucTeMaTH3aIus 3HaHui 2

OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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