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[osicHUTeIbHAS 3aIIUCKA

[Iporpamma mo XuMuM Ha ypOBHE OCHOBHOTO 001IIeT0 00pa30BaHMs COCTABICHA HAa OCHOBE TPeOOBAaHMH K pe3yIbTaTaM OCBOCHHUS
OCHOBHO¥ 00pa30oBaTeIbHON IPOTrpaMMbl OCHOBHOTO 00111er0 00pa3oBanusi, npezcrasieHHbx B DT'OC OO0, a Takxe Ha OCHOBE
(denepanpHOll paboueil MporpaMMbl BOCIUTAHHUS U C y4ETOM KOHIICIIIMH MPEMOAaBaHus y4eOHOro mpeamera «XuMus» B
o0OpazoBaTenbHbIX Opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xuMumM Ha€T MPEACTABICHUE O LENAX, OOMEH cTpaternd OOydYeHUsI, BOCIUTAHUS M PAa3BUTUS O00YYArOIIUXCS
CPEICTBaMHU YYEOHOTO MPEMETa, YCTaHABIMBACT 005S3aTEIFHOE MPEIMETHOE COJIEpKAHUE, IPEIYCMATPUBACT pacIpeICICHUE
ero 1o KiaccaM W CTPYKTYPHPOBaHHE IO pasfieliaM U TeMaM MNpOTrpaMMBl 10 XHMUH, ONpEACSeT KOJIMYCCTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTHKH COICPIKAHUS, DPEKOMEHIYEeMYyH IOCIeJOBATEIbHOCTE HW3YYCHUS XHMHH C YIETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHMKH y4eOHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
orpenenseT BO3MOXXHOCTH TpenMeTa IS peanu3aniu TpeOOBaHWN K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENBHOMN
MIPOrpaMMbI Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a Takke TPeOOBaHWHA K pe3yibTaTaM OOy4YEeHHS XMMHUHU Ha ypOBHE
1enelt N3y4eHus peIMeTa i OCHOBHBIX BHJIOB y4eOHO-T03HABATEIEHON IEATENIFHOCTH 00yYarOIIEerocs o OCBOCHUIO YIeOHOTO
COJIEpXKAHUS.

3HaHHUE XUMHH CIY)KUT OCHOBOH JUIsi (POPMUPOBAHKS MHUPOBO33PEHHUS 00YYAOMIETOCs, €ro MPEACTaBICHHH O MaTePHUAIEHOM
€/IMHCTBE MHUPA, BXHYIO POJIb MrPalOT (OPMUpPyEeMble XHMHEH NPEICTAaBICHUs O B3aUMOIPEBPAILEHUSX DHEPrHU H 00
SBOJTIOIUH BEIIECTB B MPHUPOJIC, O MyTAX PEHICHUS II00aTbHBIX TMPOOIEM YCTOWYHBOTO Pa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOW U IKOJIOTHIECKOHN 0€30IMacHOCTH, IPO0IeM 3JpaBOOXPAaHCHHS.

WzydeHnne xumuu:

CIOCOOCTBYET peamu3allii BO3MOXKHOCTEH Ui CaMOpasBHTHS W (DOPMHUPOBAHHSA KYJIbTYpPHl JIMYHOCTH, €€ oOmeid u
(YHKIMOHATBHOH TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHPOBAHWE MBIIUICHHS W TBOPYECKHX CIOCOOHOCTEH OOYYAIOIIMXCs, HABBHIKOB MX CaMOCTOSTEIHEHOU
y4eOHOH 1eATeTbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BATENbCKAX YMEHHN, HEOOXOIUMBIX KaK B TIOBCEHEBHOW KHU3HH, TaK
U B IPO(eCCHOHAIBHON eSITeNbHOCTH;

3HaKOMUT CO CHenn(UKOI HAyIHOTO MBIIIJICHNS, 3aKJIaIbIBAET OCHOBBI IEJIOCTHOTO B3MJIsAAa Ha €IMHCTBO IPUPOABI U YETIOBEKA,
SIBJISIETCSI OTBETCTBEHHBIM 3TarloM B (JOPMHUPOBAHUN €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YYaIOIINXCS;

CHOCOGCTByeT (l)Ole/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUS K €CTECTBECHHO-HAYYHBIM 3HAHUAM, K IPUPOJC, K UCIIOBEKY, BHOCUT
CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHHe 00yYarOIUXCSl.

JlaHHBIC HaNIpaBIICHNS B 00YYCHUHN XHMUU 00ECIICUNBAIOTCS CICNU(UKON COJepKaHUs YISOHOTO MpeaMeTa, KOTOPBIH SBISCTCS
ITEearOTMYECKH aJAIITHPOBAHHBIM OTPaKeHUEM 0a30BOI HAYKH XMMUH HA ONPENICIIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHWsS OPHUCHTHPOBAH Ha OCBOCHHEC OOYYAFOIIUMUCS CHCTEMBI
MIePBOHAYANBHBIX TOHATHI XUMHUH, OCHOB HEOPTaHNYECKOW XUMHIH W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TTOHATHI OpraHMYECKON
XUMHH.

CrpykTypa cojepkaHus MPOrpaMMBbI [0 XUMHUK COPMHUPOBAHA HA OCHOBE CHCTEMHOTO 1oixoa K e€ usydeHuto. Coaepxanue
CKJIaIIBAETCS M3 CUCTEMBI MIOHATHI O XMMUYIECKOM DJIEMEHTE W BEIIECTBE W CUCTEMBI MOHATHH 0 XUMU4ecKoil peakiun. Obe
STH CHCTEMBI CTPYKTYPHO OpPTaHM30BaHBI MO MPHUHIMUITY IOCIEIOBAaTEIFHOTO PAa3BUTHS 3HAHUI HAa OCHOBE TEOPETHUYECKHX
MIpeICTaBICHH PA3HOTO YPOBHS:

— AaTOMHO-MOJICKYJIAPHOTO YUCHUA KaK OCHOBBI BCEI0 €CTCCTBO3HAHUA,

— [lepuoanueckoro 3axona J[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYCHHUS O CTPOCHUH aTOMa M XUMHYECKOH CBSI3H;

— TIPEJICTABJICHUH 00 AIIEKTPOIIMTHYCCKON JUCCONMAIINH BEIIECTB B PACTBOPAX.

Teoperudeckre 3HAHWS PACCMATPHBAIOTCS HAa OCHOBE SMITMPUYECKH IMONYYCHHBIX W OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MTOCTIEIOBATEIHHO OT OJHOTO YPOBHA K JPYTrOMY, BBIITONHSSA (YHKIIMU OOBSCHEHUS W MPOTHO3UPOBAHISI CBOWCTB, CTPOCHUS U
BO3MOJKHOCTEH MPAKTHIECKOTO IIPUMEHEHUS U TIOTYICHHUS H3y9aeMbIX BEIIECTB.

OcBoeHHE TIPOrpaMMBI TI0 XHUMHUH CIIOCOOCTBYET (HOPMHUPOBAHUIO TPEICTABICHAS O XMMHYECKOH COCTABIAIONICH HAYYHOM
KapTHHBI MUpA B JIOTHKE €€ CHCTEMHOW IPUPOIBL, IIEHHOCTHOTO OTHOWICHHS K HAYyYHOMY 3HAHHIO 1 METO/1aM ITO3HAHHUS B HAYKe.
W3ydenne XUMUHM MPOUCXOANT C MPUBJICUCHUEM 3HAHUI M3 paHee M3yYCHHBIX yUeOHBIX MpeaMeToB: « OKPYXKArOIUi MHPY,
«buonorus. 5-7 xinacced U «Pu3nka. 7 Kiacey.

[Ipy wn3yyeHWH XHUMHM TPOMCXOANUT (OPMUPOBAHUE 3HAHUI OCHOB XHMMHUYECKOH HayKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYCCKOM JISITEILHOCTH Y€JI0BEKa M KaK OJJHOTO M3 KOMIIOHCHTOB MUPOBOU KYJIbTYpHI. 3a/aua y4eOHOTro
npeMeTa COCTOMT B ()OPMHPOBAHHMH CHUCTEMbl XUMHYCCKMX 3HAHMA — BaXKHEUIIMX (PAKTOB, IOHATUH, 3aKOHOB U
TEOPETHYCCKUX TOJOKECHUH, NOCTYIHBIX O0OOIICHUI MHPOBO33PCHUYECKOrO XapakTepa, SA3bIKa HAyKH, B IPHOOIICHUH K
HAYYHBIM METOJIaM ITO3HAHUS IPU H3YYCHUH BEUICCTB U XUMHUYCCKIX PEaKIUid, B JOPMHUPOBAHUY U PA3BUTHH MTO3HABATEIEHBIX
YMEHHH W WX TMPUMEHEHHH B Y4eOHO-TIO3HABATENFHOW W y4eOHO-HCCIICHOBATENBCKONW MESATEIHHOCTH, OCBOSHHH IIPABILI
0e30MacHOT0 0OpaIeHHs ¢ BEIECTBAMU B IIOBCEIHEBHON JKU3HU.

[Ipu n3ydeHnn XMMAN Ha yPOBHE OCHOBHOTO 001IeT0 00pa30BaHMs BaKHOE 3HAUCHIE IPUOOPEIH TaKue IEH, Kak:

— (hopMHPOBAHNE MHTEIJICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYIHIHYECTBY, CAMOCTOSTEILHOMY
MIPUHATHUIO PEIICHUH, CIOCOOHOH alalTHPOBATHCS K OBICTPO MEHSIOIINMCS YCIIOBHSIM KHU3HH;

— HamIpaBICHHOCTh OOy4YCHHMS Ha CHCTEMaTHYECKoe MpHOOImeHne oOydJaromuxcs K CaMOCTOSTENBHOH MO3HABaTEIBHON
JeSTeNIbHOCTH, HAYYHBIM METOZaM IT03HaHUsI, (JOPMHUPYIOLIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMUM;

— obecrieueHre yCIOBHH, CIIOCOOCTBYIOIIUX MPHUOOPETCHUIO 00YYAIONIMMHUCS OIbITa PA3HOOOPA3HOM e TeIbHOCTH, TO3HAHUS
" CaMOIIO3HaHUs, KJIIOYCBbBIX HABBIKOB (KJ'IIO‘-IeBbIX KOMHCTeHIJ,Hﬁ), NMCIOIIUX YHUBEPCAJIbHOC 3HAUCHUC JIA PA3JIMYHBIX BUI0B
JCSITETHHOCTH,



— ¢opmupoBanue oO0IeH (QYHKIHOHATBHOW M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHUCIE YMEHHH OOBSCHATH U
OLICHUBATh ABJIICHUS OKPY’KAIOIETO0 MUPA, UCIIONIb3Ysl 3HAHUS U OIBIT, OTy4YEHHbIE IPU U3YUEHHH XUMHUH, IPUMEHSTh UX IPU
pelieHun MpobeM B MOBCEHEBHOM XKU3HU U TPYI0BO IEATEIBHOCTH;

— (popMHpOBaHUE y 00yUYAIOIIUXCS TYMAHUCTHUCCKUX OTHOILICHUHN, MOHUMAHUSI IICHHOCTH XUMHUYECKUX 3HAHUM JJ1s1 BBIPAOOTKU
9KOJIOTMYECKH 1IEIeCO00pa3HOTro MOBEJICHUSI B OBITY M TPYAOBOM IESATENBHOCTH B LEISX COXPAHEHHSI CBOETO 3[0POBbS U
OKpY>Karollel IpUPOAHON Cpebl;

— pa3BUTHE MOTHBALMM K OOYYeHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO W CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS
00111eueII0OBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOQMIIS M HAIIPABIEHHOCTH JTAJIbHEHIIEr0 00yYeHMs..
Oo11ee 9rco 9acoB, OTBEAECHHBIX U N3yUSHHS XMMUAW Ha YPOBHE OCHOBHOTO 00IIIeTo 00pa3oBaHms, cocTaBisieT 136 4acoB: B
8 kimacce — 68 yacoB (2 yaca B Hezelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEHIO).

COJAEPKXAHUE OBYYEHUA

8 KIIACC

HepBOHa‘-laJIbeIe XMMHYECCKHE ITOHATHSA

Hpe,uMeT XUMUH. PoJIb XUMUHK B )KU3HU YelIoBeKa. XUMHS B CUCTEME HayK. Tema n BCIICCTBA. du3nueckre CBOMCTBA BEIISCTB.
ArperaTﬂoe COCTOSAHHUEC BCUICCTB. Ilonstue o METOAax ITO3HAHHA B XMMHHU. Yucrele B€IICCTBA U CMECCH. Crioco0bI pasaeiacHus
CMECCH.

ATOMEI 1 MOJICKYJIbI. Xumuaeckue 351eMeHTEl. CHMBOJIBI XMMHAYECKHUX 3JIEMEHTOB. HpOCTLIe U CJIOKHBIC BCIICCTBA. ATOMHO-
MOJICKYJIAPHOC YUCHHUC.

Xumnyeckas Gpopmysa. BaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOocTaBa BellecTB. OTHOCHTENbHAS
aToMHasi Macca. OTHOCHUTEIIbHAS! MOJIEKYIIApHAs Macca. MaccoBas 10JIs1 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KommuectBo BemecTBa. Mons. MomspHast Macca. B3anMocBsI3bp KOJMYECTBA, MACCHl U YHCIAa CTPYKTYPHBIX €IMHHII BEIECTBA.
Pacuérel o popMynaM XUMHIECKUX COEITUHEHHH.

du3nvecKue U XUMUIESCKUE SIBJICHUsI. XUMHUUECKast peakius U e€ MPU3HAKU. 3aKOH COXPAHEHHsI MacChl BEIECTB. XUMHUYECKUE
ypaBHeHms. Kimaccupukanms XMMAYeCKUX peakuii (CoeInHEeHNs, pa3I0KeHHUs, 3aMEeIICHUs, 0OMEHa).

XumMnueckuii IKCICPUMEHT:

3HAaKOMCTBO C XHMMHYECKOW MOCYJOH, TpaBHIaMH paboOThl B jaboparopun W npuéMmamu oOpalleHus ¢ J1abopaTopHBIM
000py/IoBaHUEM, U3YUYEHHE U ONMcaHue (PU3NUECKUX CBOMCTB 00pa3ioB HEOPraHMYECKUX BEIIECTB, HaOOAeHNE (PrU3NIECKIX
(naBieHUe BOCKaA, TastHUE JIbJIA, pACTUPAHKE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIMS BOAbI) M XUMHYECKUX (TOpEHHE CBEYH,
MPOKaJMBaHWE METHON IPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCJIOTOH) SBIICHWW, HAaONOJCHWE M ONHCAaHUE IMPHU3HAKOB
MIPOTEKAHUA XUMUIECKUX PEAKIUH (pa3sioKeHne caxapa, B3aMMOJCHCTBHE CEPHON KHCIIOTHI C XJIOPUAOM Oapus, pa3iIoKeHHe
runpokcuaa menu (I1) mpu HarpeBaHum, B3auMoecTBHE Kelne3a ¢ pacTBopoM conu mean (1I), m3ydenne criocoboB pa3aeneHus
CMeceil: ¢ IOMOIUBI0 MarHuTa, (QUIBTPOBAaHHE, BBINAPHBAHUE, IUCTHULILMS, XpoMmarorpadus, NpoBEJEHHE OYUCTKH
MIOBApPEHHOI COJH, HAOIIOZICHUE 1 ONHCAaHKUE PE3YJIbTATOB MPOBEICHUS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl,
CO3JJaHue MOJIeTIel MOJIEKYJI (IapOCTEPIKHEBBIX).

Baxneiimme npeacTaBuTe 1M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech rasoB. Cocra Bo3myxa. Kuciopox — ajieMeHT M Ipoctoe BemiecTBo. HaxoxIeHue Kucinopona B MPUPOE,
(usndeckne u XuMUIeckre cBoicTBa (peaknuu roperust). Oxcunsl. [IpuMenenne kuciopoaa. CriocoOb! MoMydeHns KUCIopoia
B JIaDOPaTOPHH U IPOMBINIUICHHOCTH. KpyroBopoT kuciopoza B npupozae. O30H — aJutoTpoItHas MOAU(PHUKALHS KHCIOPOa.

TerunoBoit 3¢ PekT XUMHIECKOW peaKkny, TEPMOXUMHUIECKUE YPaBHEHHS, K30~ M SHJOTEPMHUUIECKUE PeaKUU. TOIUINBO: YTroJb
1 MeTaH. 3arps3HeHHE BO3IyXa, YCHICHNE MTAPHUKOBOTO AP deKTa, pa3pylIeHHe 030HOBOTO CIIOSI.

BOI[OpO,H — DJIEMCHT U MPOCTOC BCLICCTBO. HaXO)K,HCHI/Ie BOJAOpPOJa B MpHUPOAL, (1)I/I3I/I‘I€CKI/IC U XHUMHYCCKUC CBOﬁCTBa,
MNPUMCHCHHC, CIIOCOOBI MOJIyuCHUH. Kucmots! u conm.

®dusnyeckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachlllieHHbIE U HEHACBILIEHHBIE PACTBOPLL. PacTBopumocTh
BEIIECTB B BoJIe. MaccoBasi JI0Js BEIIECTBA B pacTBope. XUMHUYECKHEe CBOICTBA Boibl. OcHOBaHMs. Pojib pacTBOpOB B mpupoie
U B )KH3HU yenoBeka. KpyroBopoT Boabl B mpupo/e. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.



Krnaccudukanus Heopranmaeckux coequaenuii. Oxcuasl. Kimaccupukams okcuaoB: coeodpasyromnue (OCHOBHBIE, KHCIIOTHBIE,
amdoTtepHsie) u Hecoseobpasyromue. Homenknarypa okcunoB. dusndeckie u XuMu4Yeckue cBoiictBa okcuuoB. [lomyuenne
OKCHJIOB.

OcnoBanmst. Kimaccndukanns ocHOBaHMIL: METOYHN M HEpaCTBOpUMBIe OCHOBaHM:. HomeHkiiaTypa ocHoBaHUH. @u3nyeckne u
XUMUYECKHE CBOMCTBA OCHOBaHUi. [lonydyeHne ocHOBaHUI.

Kucnotsr. Kimaccudukamms kuciaot. HomeHknarypa kucinoT. Ou3ndeckne ¥ XUMHYECKIE CBOICTBa KUCIOT. Psi akTMBHOCTH
mertamioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coneit. duszndeckue U Xxumuueckue cBoiictsa conell. [lomyuenue conei.
I'eHeTnueckas CBsI3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COSINHEHUH.
Xumnyeckuii IKCIEPUMEHT:

KaueCTBEHHOE OTIPE/ICIICHNE COAep KaHusI KUCIIOpOo/ia B BO3AYXE, MOIy4YeHHE, cCOOMpaHue, paclio3HaBaHUE U U3yUCHHUE CBOMCTB
KHCTIOpOAa, HaONIOJeHNEe B3aMMOJACHCTBHS BEIIECTB C KHCIOPOAOM M YCJIOBHS BO3HHUKHOBEHHS WM NPEKPALICHUS TOPSHUS
(moxapa), o3HaKOMJIEHHE ¢ 00pa3aMy OKCHIOB U ONMCaHHUE UX CBOMCTB, MOIy4eHHE, COOMpaHue, paclio3HaABaHNE U U3YICHUE
CBOMCTB BOIOpO/ia (ropeHue), B3auMo ielicTBre Boopoza ¢ okcunoM Meau (11) (Bo3MoKHO HCIOIb30BaHNE BUIEOMATEPHUAIIOB),
HaOJoZieHue 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIEJOBAaHHE OCOOCHHOCTEH PAacTBOPEHHS BEIIECTB C Pa3IMuHON
PpacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpPEAEIEHHON MAacCOBOM J10JIEM pacTBOPEHHOTO BEILECTBA, B3aUMOECHCTBUE
BOJBl C MeTalUlaMH (HaTpueM M KaiublMeM) (BO3MOXHO MCIHOJIBb30BaHNE BHEOMATEpHalioB), HCCIEIOBaHHE O0Opa3IoB
HEOPraHWYeCKHX BELIECTB PA3JIMYHBIX KJIACCOB, HaONIOJEHNE W3MEHEHMs OKPAacKH HWHAWKATOPOB B PAacTBOpax KHUCIOT U
mesodel, u3ydeHue B3ammopercTBus okcuna Menu (II) ¢ pacTBopoM cepHOH KHCIOTHI, KHUCIOT C METaUIaMH, PeakKIui
HeUTpanu3anum, IoJIyIeHHEe HePacCTBOPHUMBIX OCHOBAaHUI, BRITECHEHNE OJHOTO METaJlla IPYTUM H3 PacTBOpA COJIH, PEIICHHE
SKCIIEPUMEHTANBHBIX 33134 10 TeMe «BakHelre K1acchl HEOPTaHMYESCKIX COSTUHEHHI.

l'[epnozmqecmlﬁ 3aKOH H Hepnozmqecmm CHCTEMA XMMHYECCKHUX 3JI€MECHTOB I[. HN. MenaeneeBa. CTpOCl—[He aTOMOB.
Xumuueckasi cBsizb. OKHCJIMTEILHO-BOCCTAHOBHUTEIbHbIE pe€aKnuun

HepBble IOMIBITKNU KHaCCl/I(l)I/IKaIlI/Il/I XUMHYECKUX 3JeMEeHTOB. I[loHsTHe 0 rpynmnax CXOJIHBbIX 3JIEMCHTOB (menoqﬂme )51
HIEJIOYHO3EMCEJIbHBIC METAJUIbl, T'aJIOTCHbI, HWHCPTHBLIC l"a3I)I). 3J'I€M€HTI)I, KOTOPBIC 06pa3y}0T aM(bOTepHI)IC OKCHUAbl H
TUAPOKCHUBI.

Ilepuonuueckuii 3akoH. Ilepuogmueckas cucrema xumuueckux saemeHToB [[. WM. MenneneeBa. KopoTkomepuonHas wu
JunHHOTNIepruoaHas (opmer [lepuomuueckoii cucreMbl xumuueckux snementoB JI. M. MenneneeBa. Ilepuoasl u TpyIIIIbL
Du3nYecKuil CMBICI MOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOa U FPYIIIbI JJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX siep. M3orombl. DnekrpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04YeK aTOMOB IepBbiX 20
xuMuueckux anemeHToB Ilepuomuueckoit cucremsl [I. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOI'O 3JIEMEHTA IO €r0
nonoxenuto B [lepuonnyeckoit cucreme J. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XHUMMYECKHX JJIEMEHTOB, METAUNIMUYECKUX M HEMETAJUIMYECKUX CBOHCTB IO
rpynnam 1 nepuojiam.

3nauenue [leproanueckoro 3akoHa u Ileproandeckoil CHCTEMBI XUMHUYECKUX JIEMEHTOB ATl Pa3BUTHUSI HAYKU M NMPAaKTUKH. 1.
N. MenneneeB — y4€HbIN U IpaXkIaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (TOJSIpHAs W HETOJSPHAS) CBSI3b. DJEKTPOOTPHIATEIFHOCTE XUMHYECKHAX DSJIEMEHTOB.
WonHas cBs3b.

Crenenb okuciieHns. OKHCINTEILHO-BOCCTAHOBUTEIbLHBIE peakuunun. Hpoueccm OKHCIICHHS U BocCcTaHOBJIeHUA. OKUCIUTEIHN U
BOCCTaHOBHTCIIN.

XuMuYecKHid IKCIIEPUMEHT:



n3y4yeHne o0pasloB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aNMO/IEHICTBIE THAPOKCHU/IA LIMHKA C PACTBOPAMH KHCJIOT U IIEIOUEH,
MIPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIINX HPUMEPHl OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue, peakiuu
Ppa3I0oXKEHUs, COeIMHEHNU).

Me:knpeaMeTHbIe CBSA3H

Peanuzannst MEeXNpeaIMETHBIX CBSI3€H NMPH MU3YUYEHUHM XMMHH B § KJIacce OCYIIECTBIISETCS Yepe3 HCIOJIb30BaHME KaK OOIMMX
€CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOIINXCS CHCTEMHBIMH JUIi OTICIBHBIX IPEIMETOB €CTECTBEHHO-
HaY4HOTO IIMKJIA.

O6HII/I€ C€CTCCTBCHHO-HAYYHbIC TIOHATUA: Hay‘lHBIﬁ (1)aKT, runoTres3a, TCOpusl, 3aKOH, aHalnu3, CHUHTES, Knaccmbnxaum{,
TIEPUOANIHOCTD, Ha6J’IIO,IlCHI/IC, 3KCIIEPUMEHT, MOACIUPOBAHNUE, UBMEPEHNUE, MOIECIIb, ABJICHUE.

®duznka: MaTepusi, aTOM, JEKTPOH, POTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUYECKUN
3apsij, BEUIECTBO, TEJI0, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (PM3NYEeCKHUE BEIMYUHBI, CIUHUIIEI U3MEPEHUS, KOCMOC,
I1aHeTHl, 3BE€3/b1, COIHIIE.

Buonorus: ¢porocunTes, ApIxanue, ornocdepa.

I'eorpadust: atMocdepa, ruapochepa, MHHEPAJIbI, TOPHBIC TOPO/IbI, TIOJIE3HBIC UCKOMAEMbIC, TOTLUTUBO, BOJHBIC PECYPCHI.

9 KIIACC
BemrecTBo 1 XuMu4ecKasi peakuus

Ilepuongudeckuil 3akoH. Ilepuomuueckas cucrema xumudeckux osnemeHToB . M. Menneneesa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPHOA0B, KaJIUs, KAJIBIMI U UX COEIUHEHUH B
COOTBETCTBHUH C TIOJI0KEHUEM 3JIeMEHTOB B [leproanueckoil cucteMe U CTpOEHHEM UX aTOMOB.

CrpoeHne BelecTBa: BUABI XUMHUYECKOH CBSI3H. THIBI KPHCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THIIA
KPUCTAJJIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukarnus u HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. XMMUYECKAE CBOMCTBA BEIIECTB, OTHOCSIINXCA K Pa3IHIHBIM
KJIacCaM HEOPTaHWYECKUX COEANHEHHUN, TeHETHIEeCKast CBA3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XuMIIecKnX peakiyii 1o pa3InIHbIM PU3HAKaM (110 YHCITy ¥ COCTaBY yYacTBYIOIINX B PEAKLIUH BEIIECTB, MO
TemIoBOMYy 3((EKTy, 10 H3MEHEHHIO CTENEeHEH OKHCIICHHS XHMHYECKHX 3JIEMEHTOB, 10 OOpPAaTMMOCTH, IO YYacCTHIO
KaTtanus3aTopa). OK30- U SHAOTEPMHUUECKHE PEAKIINHU, TEPMOXUMHIECKUE yPABHEHHUS.

[TonsiTHEe 0 CKOpOCTH XMMHYECKOHW peakunu. [loHsATHE 00 O0OpAaTUMBIX M HEOOPAaTHMBIX XUMHUYECKHUX peaknusx. IlonsTue o
TOMOTEHHBIX ¥ T€TepOreHHbIX peakiusx. [lorarue o katanuze. [lonsTie 0o XuMHUUecKoM paBHOBeCHH. PaKTOPHI, BIUSIONINE HA
CKOPOCTb XUMHYECKOW PEaKINH U TIOJIOKEHNE XMMHUYECKOTO PABHOBECHS.

OKHCIIMTEIHLHO-BOCCTAHOBUTEIIHHEIC peaKkuunu, 3J'I€KTpOHHBIﬁ OanaHc OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pCakuun.
CocraBieHue ypaBHeHI/Iﬁ OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum‘/'I C UCIIOJIb30BAHNUEM METOZIa JIEKTPOHHOT O OanaHca.

TeOpI/ISI SHGKTpOHHTH‘leCKOﬁ JUCCoMalu. QHCK’I‘pOHI/ITLI 1 HEJJICKTPOJIUTHIL. KaTI/IOHI)I, aHUOHBI. MexaHn3M Jucconruanvu
BCIICCTB C PA3JIMYHBIMU BUAAMHU XAMHUYECKOM cBsI3H. CTelneHb JUCCOoOMalu. CuibHbIe U caa0bIe OJICKTPOJIUTHI.

Peakiuu noHHOrOo OOMEHA. YCIOBHS MPOTEKAHHS PEAKIUii MOHHOIO OOMEHa, TMOJIHbIC M COKPAIIEHHBIC HOHHBIC YPaBHCHUS
peaxuuii. CBOWCTBA KUCIIOT, OCHOBAHUI U COJICH B CBETE MPEACTABICHUI 00 3JICKTPOIUTHICCKON qucconuanyu. KauecTBeHHbIC
peakuuu Ha MoHbl. [ToHsITHE O TUIPOAU3E CONEH.

XumMn4eckuii IKCIePUMEHT:

O3HAKOMJICHHE C MOJENSMH KPUCTAUTMYECKUX PEMIETOK HEOPTraHWYECKHX BEIIECTB — METAJUIOB W HEMEeTauloB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHS), HCCIECIOBAaHIE 3aBUCHMOCTH CKOPOCTH XUMUYECKOH peaKIUU OT BO3ACHCTBUS



pa3nuuHbIX (HAKTOPOB, UCCIEOBAHKUE DIIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOILECca JUCCOLUALUK KUCIIOT, HIENouei 1
cojieil (BO3MOXHO HCIIOJIb30BAaHHE BHIEO MATEPHAJOB), NMPOBEICHHE OIBITOB, WUIIOCTPUPYIOMIMX TPU3HAKH MPOTEKAHUS
peakuuit nHoHHOTO 0OMeHa (0Opa3oBaHue OcajKa, BhACICHHE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB, HIUTIOCTPUPYIOIIUX TPHUMEPEI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEakIuil (TropeHue, peakliui pa3ioKeHus, COeIUHEHNUs ), pacllO3HABAHNE HEOPTAHUYECKHUX
BEIIIECTB C TOMOIIBIO0 KaYECTBEHHBIX PEAKLIUI Ha HOHBI, PEIIeHUE SKCIIEPUMEHTAIbHBIX 3a1a4.

Hemeraninl n ux COeANHECHUSA

OOmas xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTpPOSHHS aTOMOB, XapaKTepHBIE CTeleHH OKucieHwus. CTpoeHWe u
(u3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — TraJlOreHOB. XHMHYCCKME CBOMCTBAa Ha MIpuUMepe Xjopa (B3auMOICHCTBHE C
MeTaJUTaMH, HeMeTalllaMH, Iiesodamu). Xiopoogopoa. ComsHas KHCI0Ta, XUMHYECKHE CBOWCTBA, MOJTyYeHHEe, TPIMEHEHHE.
JelicTBre XJ10pa U XJIOPOBOAOPO/Ia HA OpPraHr3M desioBeka. BaxkHelne XJI0puabl U UX HaXO0XKIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 37MeMeHTOB VIA-rpymmer. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTENICHH OKHCICHUS.
CrpoeHue u Gpu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PHUKAINH KUCIOPOa U CEpHI.
XuMuueckue cBoicTBa cepbl. CepoBOJOpOXd, CTpoeHHe, (u3nueckue W XUMHYeCKHe CBOicTBa. OKCHIBI Cephl Kak
NPEe/ICTABUTENHN KUCIOTHBIX OKCUIoB. CepHas KuCiOTa, (GU3MYECKHE M XUMHYECKHE CBOWCTBA (00IIMe Kak MpeACTaBHTENs
Kj1acca KUCJIOT U crenududeckue). XMMUUECKUE PEaKIUy, JIeKAIUe B OCHOBE IPOMBIIIIEHHOrO CIIoco0a MOIy4eHUs] CEpHOIl
KkucioTel. [IpumeHeHne cepHoii kuciiorsl. Cou CEpHOM KUCIIOTHI, KAYECTBEHHAsl peakiys Ha cybdar-noH. HaxoxaeHue cepbl
n e€ coenuHEHMH B mpupone. XUMHYECKOE 3arpsi3HEHHE OKpY)Kalollel cpelsl COeANHEHUSIMU cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPAICHUS.

OO0mast xapakTepucTHKa 31eMeHTOB VA-rpymibsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHbIEC CTECICHU OKHCICHHUS. A30T,
pacripocTpaHeHue B Ipupoe, Gpuznueckre 1 XuMuieckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHUaK, ero pu3nieckue
1 XMMHUYECKHE CBOMCTBA, MOJIlydeHUe U npuMeHeHrne. Coiau aMMOHMSA, UX (PU3NUECKHE U XUMHYECKHE CBOMCTBA, IIPUMEHEHHE.
KavecTBeHHas peakuyst Ha MOHBI aMMOHUS. A30THasl KHCIIOTa, e€ ToJTydeHue, pru3nieckre 1 XMMUIecKHe CBoiicTBa (00mme Kak
TIpeACTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcrnoap3oBanne HUTPATOB M COJIEHl aMMOHUS B Kau€CTBE MHHEPAIBHBIX
yaoOpeHuid. XMMHUYeCcKoe 3arps3HeHIe OKPYKaloIeil cpe/ibl COeNMHEHUSMH a30Ta (KUCIOTHBIE O, 3arpsi3HEHUE BO3/IyXa,
MOYBHI 1 BO0EMOB). Doctop, ammoTpornHsie Mogudukanuu dpocdopa, pusudeckue u xuMmudeckue cBoiicta. Oxcun pocopa
(V) u dochopras kmcnora, Qu3HUecKHe M XUMHUUECKHE CBOWCTBA, ImoiydeHue. Vcmonp3oBaHue ¢ochaToB B KadecTBE
MUHEPANbHBIX YA0OpEHHH.

OO6mas xapaktepuctuka 37MeMeHTOB [VA-rpymmer. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTENICHW OKHCIICHUS.
VYriiepoa, amioTponHsle MOAM(GHUKALMN, PAaCIpPOCTPAaHEHWE B MPHPOJE, (PH3NYECKUE W XHUMHYECKUE CBOMCTBA. AICOPOLIUSL
Kpyrosopor yrinepoma B mpupone. OKcuusl yriepona, X (U3MUecKMe W XMMHYECKUE CBOMCTBA, JCHCTBHE HA JKUBBHIC
OpPTraHU3MBl, TOJIy4YeHHE W NIPUMEHEHHE. DKOJOTHYEeCKHe MpobieMbl, cBi3aHHBIE C okcuaoMm yriepoma (IV), rumotesa
r100aJIBHOTO TIOTEIJICHHs KJIMMaTa, MAapHUKOBHINA 3G QeKT. YrompHas KUCIOTa U €€ CONH, UX (U3HUECKHe M XUMHUYECKHE
CBOMCTBa, NOJyuyeHHe W npuMeHeHue. KauecTBeHHas peakuuss Ha kapOoHaT-uoHbl. Mcronb3oBaHue KapOOHATOB B OBITY,
MEANIUHE, TPOMBIIIIJICHHOCTH U CEJILCKOM XO3SIUCTBE.

[lepBoHauanbHbIE MOHATHSI 00 OPraHMYECKUX BEIIECTBAX KAK O COSIMHEHHAX yIiepoa (MeTaH, 3TaH, dTUIICH, alleTUIICH, TaHOI,
[IIUIEPUH, YKCyCHas Kuciiota). [IpupojiHble MCTOYHHKH YIIIEBOAOPOIOB (yrojb, MPUPOAHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTHYECKH BAXKHBIX BEIECTBAX: )KHUpPax, OeKax,
YIJIEBOAAX — M UX POJIM B )KM3HU YeI0BeKa. MaTepralibHOE ¢IMHCTBO OPraHMYSCKUX M HEOPTaHUUCCKUX COCTMHCHUH.

Kpemuwii, ero ¢u3uyeckue 1 XMMHYECKHUE CBOMCTBA, TONydeHne U npuMeHenue. CoequHeHus: kpeMHuust B npupoze. Oouue
npencTaBieHus o0 okcuae kpemuus (IV) u kpemaneBoit kucnore. CHIIMKATHI, HX HCIOJIB30BAHNE B OBITY, B IPOMBIIICHHOCTH.
Baxmneiime crpouTenbHble MaTepHaibl: KepaMHKa, CTEKJIO, LEMEHT, OerToH, xene300eroH. IIpobmemsbl Oe3omnacHOro
HCII0JIb30BaHUA CTPOUTEIIbHBIX MaTCPUAJIOB B HOBCGﬂHeBHOﬂ JKHU3HHU.

Xumnyeckuii IKCIEPUMEHT:

n3y4eHue 00pa3IoB HEOPTaHUIECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEICHNE KAYECTBEHHBIX PEAaKIUH Ha XJIOPUA-
HOHBI ¥ Ha0IIFOJICHNE TIPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAXKAIOIINE (PH3NUECKUE I XUMHUYECKIE CBOMCTBA TaJIOTCHOB M HX
coenvHEeHUN (BO3MOXXHO HCIIOJIb30BAaHME BHICOMATEPHAIIOB), O3HAKOMJIEHHE ¢ oOpaslamMu XJIOPHIOB (TaJIOTEHHUIOB),
03HAKOMJICHHE C 00pa3IiamMu cephl U €€ COeTMHEHUIMH (BO3MOXKHO HUCIIOB30BaHNE BUACOMATEpHUAIoB), HaOIIOIeHHE MTpoliecca
o0yrnuBaHUs caxapa MoJ ACHCTBHEM KOHIIEHTPHPOBAHHOIN CEPHOI KHCIOTHI, H3yYeHNE XUMHUECKUX CBOWCTB pa30aBlIeHHOMN
CEpHOW KHCJIOTBI, NPOBEICHHE KAYECTBCHHOW pEaKIMd Ha Cyib(ar-MoH u HAONIOJCHHE MpH3HAKa €€ MNpOTEeKaHu,
O3HaKOMJIEHUE C (PM3HMYECKUMH CBOMCTBAMH a30Ta, hochopa 1 MX coeAnHEHU T (BO3ZMOMKHO UCIIOIb30BaHKUE BUACOMATEPHAIOB),
oOpasiaMu a30THBIX U (ocHOpPHBIX yMOOpeHuil, MoTy4YeHue, coOMpaHue, paclo3HaBaHUE W HM3YYCHHE CBOWMCTB aMMHAKa,
MPOBEICHNE KAYECTBCHHBIX PEAKIMI Ha MOH aMMOHHUSA U (hocaT-1oH U N3ydeHHEe MPU3HAKOB UX IPOTEKAHUS, B3aUMOJICHCTBHE



KOHIICHTPUPOBAaHHOW a30THOH KHCIOTHI C MeIpi0 (BO3SMOXKHO HCIIONB30BAaHHE BHACOMATEPHANIOB), HM3YUCHHE MOJENei
KPHCTAJUIMYECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, 03HaKOMIIEHHE C MIPOLIECCOM aCcOpOLMH PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOTra3a, IMOJyYCHHE, COOMpPAHHE, PACIO3HABAHHE W H3YYCHHUEC CBOWCTB
YIJICKHCIIOTO Ta3a, IMPOBEICHUE KaYeCTBEHHBIX PEaKIUil Ha KapOOHAT U CHJIMKAT-UOHBI U M3yUYCHUE TIPU3HAKOB UX MTPOTCKAHMUS,
O03HAKOMJIEHHE C MPOAYKIMEN CUIMKATHON MPOMBILIIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 1o TeMme «BaxHelmue
HEMETAJIBI U UX COCAUHEHUS.

MeTta/ibl M HX COeIMHEHUS

OO0mrast XapakTepUCTUKAa XUMHYECKHX JJIEMEHTOB — METaJUIOB Ha OCHOBAHMU WX TOJNIOKeHHUs B Ilepmoandeckoi cucrteme
xumuieckux snmemenTo . . MenneneeBa u ctpoerust aroMoB. CTpoeHHE METAJUIOB. MeTayuindeckas CBA3b U MeTaJUTHIECKast
KpHUCTAJUTHYECKas PeméTKa. DIEKTPOXUMUIECKIN PsAJT HANPsDKEHNH MeTauToB. OU3nvecKkre 1 XUMUYECKHE CBOMCTBA METAIIIOB.
OO1e crocoObl MoTyueHHst MeTauToB. [IOHSITHE O KOPPO3MH METAIIOB, OCHOBHBIE CITOCOOBI 3aIUThI MX OT KOppo3uu. CIIiaBbl
(craib, 4yryH, TIOpantOMUHUI, OpOH3a) M X IPUMEHEHHUE B OBITY U IPOMBIILICHHOCTH.

[llenouynsie MeTtamibl: nojioxkeHue B Ilepmonnueckoit cucreme xummuueckux ssiemeHToB [l. M. MenpeneeBa, cTpoeHUEe HUX
aTOMOB, HaxoXAeHue B npupoze. duznyeckue U XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIBI U THAPOKCHIBI
HaTpus U KaJiusd. le/IMeHeHl/Ie HICJIOYHBIX METAJIJIOB U UX CoeﬂHHeHMﬁ.

[llenoyHO3eMeNbHBIE METAJIBI MArHUM M KalbLu: nosnoxkenue B Ilepuoandeckoit cucreme xumuueckux siaemeHtoB . U.
MeHpeneeBa, CTpOCHHE MX aTOMOB, HaxOXACHHWE B Tpupoje. Puznyueckne M XUMHYECKHE CBOWCTBA MAarHWs W KaJbIIHS.
BakHeiiinie coeTUHEHUS KaIbIHsl (OKCHI, THIAPOKCH, coin). JKECTKOCTH BOBI M CIIOCOOBI €€ yCTpaHeHHUsI.

AmomMuHuii: mosoxenue B [leproauaeckoit cucteme xumudeckux dneMenToB J[. M. MeHzeneeBa, cTpoeHUe aTOMa, HAXOXKIACHHE
B nipupojie. Dusnueckre 1 XMMHUYECKHE CBOMCTBA alOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHA U THPOKCH/IA aTFOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux sneMeHToB . . MenneneeBa, cTpoeHrne aTOMa, HAaXOXKACHHUE B
npupoae. Puzndeckne U XUMHYECKIE CBOMCTBA kene3a. Okeupl, THApokcuasl u conu xenesa (I1) u xxenesza (I11), ux cocras,
CBOICTBA U I10JIy4Y€HUE.

XumMnueckuii IKCICPUMEHT:

03HaKOMJICHHE C 00pa3laMy METAJUIOB U CIUIABOB, UX (PM3MYECKUMH CBOMCTBaMU, H3YUCHUE PE3YJIETATOB KOPPO3HH METAJUIOB
(BO3MOKHO UCIIOJIE30BaHIE BHICOMATEPHUAIIOB ), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHU 1A KaTbIIHS H HATPHS C BOJON (BO3MOXKHO
HCIIOJIH30BaHUE BUICOMATEPHAIIOB), HCCIICIOBAHUE CBOHCTB JKECTKOW BOJEBI, MMPOIIECCa TOPSHUS XKelle3a B KHCI0POAe (BO3MOKHO
HCIIOJIb30BAHUE BHICOMATEPHAIIOB), IPU3HAKOB MMPOTEKAHKS KAYECTBCHHBIX PEaKIMil Ha MOHbI: MATHUS, KaJIbIIUs, aTFOMUHHUS,
nuHKa, xenesa (II) u xenesza (III), menu (I1I), HaOmoneHNe M OMFICAaHUE MPOIECCOB OKPAITUBAHUA TUIAMEHH WOHAMH HATPHS,
KaJIMs U KaJbLusl (BOZMOXHO HCIIOIh30BAaHKUE BUICOMATEPHUANIOB), UCCIIE0BaHNE aM(OTEPHBIX CBONCTB MMIPOKCHIA aTFOMUHHS
Y TUIPOKCH/IA [IMHKA, PELICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeilie MeTauibl U UX COSIUHEHUSD».

XuMmus 1 OKpysKaias cpeaa

BeHleCTBa " MaTepualibl B HOBCCHHCBHOﬁ JKM3HM 4YelIoBeKa. be3omacHoe uCIoab30BaHNue BCIICCTB U XUMHNYCCKUX peaKuHﬁ B
6I>ITy. HepBaﬂ MOMOIIb NP XUMHUYCCKUX OKOraX U OTPaBJICHUAX.

XuMHUECKOe 3arpsi3HeHUE OKpY Karolel cpeibl (MpeaesibHast JOIMyCTUMas KOHI[eHTpanus Bemiects, gaiee — [111K). Posns xumun
B PEIICHUHU 3KOJIOTHYECKUX POOIIEM.

XumMnyeckuii IKCIIePUMEHT:
H3ydeHue 00pas3IoB MaTepHajoB (CTEKIIO, CIIABBl METAJIOB, TIOJTMMEPHBIE MaTEPHAIIBI).
Me:knpeaMeTHbIE CBSI3N

Peannsaulxm MEKIPECAMECTHBIX cBs3ei IIpyu U3y4YC€HUU XUMHUU B 9 kiacce OCYIIECTBJIACTCA YCPEC3 HMCIIOJb30BAHUC KaK 06HII/IX
€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOHHTI/Iﬁ, SABJIAOMIUXCA CUCTEMHBIMH JId OTACJBbHBIX IIPEAMETOB CCTECCTBCHHO-
HAay4YHOT'O IIUKIJIA.



OO1re ecTecTBEHHO-HAyuYHbIE IOHATHUS: HAy4HbIA (aKT, THIIOTe3a, 3aKOH, TEOpHWs, aHalU3, CUHTE3, KiaccuuKaius,
[MEPUOANYHOCTb, HAOJIOACHNE, OSKCICPUMEHT, MOICIMPOBAHHE, H3MEPCHHE, MOICNb, SBICHHE, MMapHUKOBBIA 3(]dekr,
TEXHOJIOT S, MaTepHAIbI.

Om3nKa: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUA, H30TOIIbI, PAIHOaKTHBHOCTD, MOJIEKYJa, SJCKTPUIECKUI
3apsi, MPOBOIHUKH, TOTYIPOBOJHHUKH, TUIIIEKTPUKH, (POTOTIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHIE BEIECTBA,
ras, pacTBOp, PaCTBOPHMOCTb, KPHCTAUTMYCCKAass pPeIETKa, CIUIaBbl, (U3NYECKUE BCIMYHMHBI, CAWHUIBI H3MEPCHHS,
KOCMUYECKOE MPOCTPAHCTBO, ITIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: ¢orocunres, npixanue, 6uocdepa, 3KOCHCTEMa, MHUHEPAIbHBIE YIOOPEHUS, MHUKPOAJIEMEHThI, MaKpO3JIEMEHTBI,
MUTaTEIbHbIEC BEIIECTBA.

I'eorpadust: atmocepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TIOPOIBI, ITOJIE3HBIE HCKOIIAEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.
IInanupyemble pe3yJbTaThl OCBOCHHS IPOrPAMMBI 110 XMMHH
JIM4HOCTHBIE Pe3y JIbTaThI

JIgHOCTHBIE Pe3yNIbTaTHl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUs JOCTHTAIOTCS B XOJl€ OOYYCHHS XMMHHU B
€JIMHCTBE Y4eOHOM U BOCITUTATENLHOM JIESATENILHOCTH B COOTBETCTBHHU C TPATUIIMOHHBIMH POCCHMCKUMU COITUOKYIBTYPHBIMU U
JIyXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMHU, MPHHATBIMA B OOIIECTBE MpaBWJIaMH W HOPMAaMH IOBEJCHHS M CHOCOOCTBYIOT
npoleccaM caMOIIO3HAHUS, CAMOPA3BUTHUS M COLIMANIN3AIIMN 00YYarOIUXCsl.

JInaHOCTHBIE PEe3yJIbTaThl OTPAXAKT T'OTOBHOCTH 06yqa}onmxc;1 PYKOBOACTBOBATHCA CHCTEMOI ITO3UTUBHBIX IECHHOCTHBIX
OpI/leHTaHI/lﬁ 1 pacliMpeHUC OoNbITa ACATCIBHOCTU Ha eé OCHOBEC, B TOM YHCJIC B HaCTHU:

1) MAaTPUOTUYECCKOI'0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIEIUIO, MOHUMAHHS 3HAYCHHS
XMUMHYECKONH HAayKH B XKH3HH COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIaJeTh JOCTOBEPHOW MH(pOpMaluei 0 mepemaoBbix
JOCTHXEHUSIX U OTKPBITHSAX MUPOBOU M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTPOWCTBE MHUPA
H O0IIIEeCTBa;

2) rpa;KIaHCcKOro BOCIIUTAHMSA:

MIPEACTAaBICHNASI O COLMAJIBHBIX HOPMax M IpaBWJIaX MEXKINYHOCTHBIX OTHOIIECHHH B KOJUICKTHBE, KOMMYHHMKAaTHBHOW
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOHM, ydueOHOMCCIIEN0BaTENbCKOW, TBOPYECKOW M JPYTHX BHIAaX HIESTEIbHOCTH,
TOTOBHOCTH K Pa3sHOOOpa3HOH COBMECTHOH JIEATENILHOCTH NPH BBHINIOJIHEHUN YYEOHBIX, TI03HABATEIBHBIX 3a/1a4, BHITOJHEHUN
XMMHYECKHX SKCIEPHUMEHTOB, CO3JJaHUH yUeOHBIX POEKTOB, CTPEMJICHHS K B3aNMOIIOHNMAHHUIO M B3aUMOIIOMOIIU B ITPOIIECCE
9TOH y4eOHOM NeITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE ITOBEACHHE U MOCTYIIKH CBOMX TOBApHILEH C MO3UIINH HPABCTBEHHBIX
1 TIPaBOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO IO3HAHMS:

MUPOBO33pPEHUYECKHE [IPECTABICHHS O BEIIECTBE U XUMUUECKON PEaKIU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M COCTaBJISIOLIME OCHOBY /I TNMOHMMAaHMS CYIIHOCTH HAayYHOH KapTHHBI MHUpA, IPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX DPa3BUTHSA MPUPOJBI, B3aUMOCBSA3AX YEJIOBEKAa C MPUPOAHON Cpenoid, O poJM XUMHU B MO3HAHUU ITHUX
3aKOHOMEPHOCTEH;

[I03HABaTEIbHBIC MOTHBBI, HAlpaBJCHHbIE Ha IMOJYYEHHE HOBBIX 3HAHUH 110 XHUMHH, HEOOXOJMMBIE IJIsI OOBSICHEHHS
HaOJIF0JaeMBIX ITPOLIECCOB U SIBJICHUH, T03HABATEIbHON, HH(POPMAIIIOHHOW M YNTATENILCKOM KYJIBTYPHI, B TOM YHCIIE€ HABBIKOB
CaMOCTOSTENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIMTEpaTypod, JOCTYHMHBIMH TEXHHYECKUMH CpPEACTBaMHU
MH()OPMAIMOHHBIX TEXHOJIOTHH;

HUHTEPCC K O6yq€HI/IIO U IIO3HAHHIO, J'HO603HaTeJ'II)HOCTI), TOTOBHOCTh M CIIOCOOHOCTH K CaMOO6pa30BaHI/IIO, HpOCKTHOfI u
HCCHCHOBaTCHLCKOﬁ JACATCIBHOCTH, K OCO3HAHHOMY BLI60py HaIlpaBJICHHOCTH U YPOBHA O6y‘leHI/IH B HaﬂbHeﬁHIeM;

4) popMupoBaHNS KYJILTYPHI 310POBbS:



OCO3HaHHE LIEHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3II0POBBIA 00pa3 KH3HH,
OCO3HaHHE TOCIIEICTBUI U HEIIPUSATHE BPEAHBIX NPUBBIUEK (YIOTPEOICHHS alIKOTOJIsl, HAPKOTHKOB, KypeHHs ), HEOOXO0IMMOCTH
COOJTFOICHHSI TTPABUJI OE30MACHOCTH MTPH OOPAIIICHUN ¢ XMMAYECKUMHU BEILIECTBAMU B OBITY U PEATbHOM KU3HH;

5) TpynoBoro BocnuTanusi:

HHTEpeC K MPAKTHIECKOMY H3YYCHHIO MpodeccHil U TpyAa Pa3idIHOTO POja, YBaXKEHHE K TPYLy W pe3yiabTaTaM TPYIOBOU
JESTETHPHOCTH, B TOM YHCIIE HA OCHOBE NMPHMEHEHHS MPEIMETHBIX 3HAHHUN 0 XMMUH, OCO3HAHHBIN BHIOOp MHIMBUAYAIEHON
TPaeKTOPUH MPOIOIHKEHUS 00pa30BaHUS C YIETOM TMIHOCTHBIX HHTEPECOB M CITOCOOHOCTH K XUMHH, O0IIECTBEHHBIX HHTEPECOB
U 1noTpeGHOCTel, ycneuHoW npodecCHOHANbHON EATeNbHOCTH W Pa3BUTUS HEOOXOJUMBIX yMEHHH, TOTOBHOCTb
aJanTHPOBATHCA B PO(EeCCHOHAIBHON CPee;

6) 3K0J10rH4ecKOro BOCIUTAHMS:

9KOJIOTMYECKH 1IeJIecO00pa3HOe OTHOLIEHHE K NPHUPOJE KaK HCTOYHHMKY J>KM3HM Ha 3emie, OCHOBE e€ CyIEeCTBOBAaHWUS,
TOHMMAaHKE [IEHHOCTH 3I0pPOBOTO M 0e30macHOro o0pasa KIU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3HYecKOMY U
TICHXUYECKOMY 30POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS IPaBUII OE30MACHOTO MOBEACHHS NPH paboTe ¢ BEIECTBAMH, a
TaK)Ke B CUTYaLHsIX, YTPOXKAIOIIUX 3I0POBBIO M JKH3HH JIFOJCH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, IMOJydYaeMble NMPH M3yYEeHWH XHWMHHM, U PELIeHHs 3a/1ad, CBSI3aHHBIX C OKpY)KaromieH
TIPUPOIHOMN CPENOM, ISl TIOBBIMICHUS! YPOBHS 9KOJOTHYECKON KYJIBTYpPBI, OCO3HAHUS TTI00ATBHOIO XapaKTepa SKOJIOTHIECKUX
Mpo0JIeM | ITyTeH NX PEHICHUs TOCPEICTBOM METOJIOB XHMHH, SKOJIOTHUECKOTO MBIIIICHUS, YMEHHUSI pYKOBOACTBOBATHCS IM B
M03HABATEIbHOM, KOMMYHHUKATUBHON U COLMAIBHOM IPAaKTHUKE.

MeTal’lpeZlMeTH])le pe3yabTaThbl

B COCTaBC MeTaHpeﬂMeTHle pe3yanaTOB BBIACIIAKOT 3HAYUMBIC TJIA (l)OpMI/lpOBaHl/ISI MI/lpOB033peHI/l§I 061L[eHaqu1)Ie IIOHATUA
(3aKoH, TeopwWs, MPHWHIMUI, TUMNOTe3a, (aKT, CHCTEMa, MPOIECC, IKCICPHUMEHT W JPYroe.), KOTOPBIE HCIOJIB3YIOTCS B
€CTECTBEHHO-HAYyYHBIX YUEOHBIX MMPEIMETAX U MTO3BOJISIOT HA OCHOBE 3HAHUIA M3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE
O ICIIOCTHOW HAayYHOW KapTUHE MHpa, W YHHBEPCAJbHBIC ydYcOHBIC NEHCTBHS (IO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
pEryJIsITUBHBIE), KOTOPBIE 00eCIIeYnBAIOT POPMHUPOBAHKE FOTOBHOCTH K CAMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYILECTBICHHUIO
Y4e0HO e TETFHOCTH.

Ilo3HaBaTenbHBbIE YHHBepPcAIbHbIe yueOHbIe AeiicTBUSA
ba3oBble JJornueckue aeiicTBUSA:

YMEHHUA HUCIIOJIB30BATh HpI/IéMLI JIOTUYCCKOT'O MBIINUICHUA IIPHU OCBOCHHU 3HAHUH: PaCKpbIBaTh CMBICIT XUMHYCCKUX TTOHATUN
(BBI,I[GJ'IHTB HX XapaKTEPHBIC IPHU3HAKH, YCTaHABJIUBATHh B3aNMMOCBA3b C APYIMMHU HOHHTI/IHMI/I), HCIIOJIB30BaTh ITOHATHA IJIsA
00BIICHEHHUS OTACJIBHBIX (baKTOB u HBﬂeHHﬁ, B])l6l/lpaTl> OCHOBAHUA U KPUTEPHUU I Knaccn(bnxaunn XUMHYCCKUX BCHICCTB U
XUMHWYCCKUX peaKum‘&, yCTaHaBJIUBATh MPUYUHHO-CJIICACTBECHHBIC CBA3U MECKIY 00BEKTAMHU HU3Yy4YCHUs, CTPOUTH JIOTHUUCCKUEC
pacCyKaCHUA (I/IH}_'[yKTI/IBHBIe, JACAYKTUBHBIC, 110 aHaJ’IOl"I/II/I), JCJIaTh BBIBO/JbI U 3aKIIHOUYCHU A,

yMEHHE NPUMEHATh B MPOLeccCe MO3HAHUS MOHATUSA (IIPEIMETHBIE U MeTalpeaMeTHbIE), CUMBOIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yEMbIE B XUMUH, TPe00pa30BhIBATh IIUPOKO IPUMEHSIEMbIE B XUMHH MOJICIIbHBIE NIPEICTABICHUS — XUMHUUECKHH 3HAK
(cuMmBOII 211eMeHTa), XUMHYecKas GopMyJia M ypaBHEHUE XMMUYECKON PEaKIMU — ITPH PeLIeHHH yueOHO-T03HaBaTeIbHBIX 3a/1a4,
C y4€TOM 3THUX MOJAENBHBIX IPEICTABICHUH BBISBISATh U XapaKTEPHU30BATh CYLIECTBEHHBIC MPU3HAKH U3yYaeMbIX OOBEKTOB —
XMMHYECKHX BEIIECTB M XMUMHUYECKUX PEaKLUH, BBIIBIATH OOLIME 3aKOHOMEPHOCTH, NPHYMHHO-CIEICTBEHHBIE CBS3U M
IIPOTUBOPEUNUS B U3Y4aEMBbIX [IPOLIECCAX U ABICHUSX.

Ba3oBLIe nccienoBaTeIbCKHE NeiiCTBUA:

YMEHHUE HCIOIL30BaTh IIOCTABJIEHHBIE BOIPOCHl B KAuye€CTBE MHCTPYMEHTA IIO3HAHMS, a TAKXKE B KAuyeCTBE OCHOBBI IJIA
(hOopMHPOBaHUS THITOTE3BI 110 TPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

MIPHOOPETEHNE OIBITA M0 MIAHUPOBAHUIO, OPTAaHU3AIMH U MPOBEICHUIO YICHUYECKNX SKCIIEPUMEHTOB, yMEHHE HaOII0aTh 3a
XOJIOM TIPOIIECCa, CAMOCTOSITENIFHO IPOTHO3UPOBAThH €TI0 Pe3yNbTaT, (OPMYIHPOBAaTh 000OIIEHNUS M BBIBOJBI IO pe3ylbTaTaM
MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIISATH OTUYET O MpOoAeTaHHON padoTe.

Pabora ¢ undopmanueii:



yMEHHE BBIOMPATh, AHAJIM3UPOBATH M HWHTEPHPETHPOBATH HMHGOPMAIMIO Pa3IMYHBIX BHIOB M (OPM IMpEICTABICHHS,
MOTy4aeMyl0 M3 Pa3HBIX MCTOYHMKOB (HAYYHO-TIOMYJIIPHAs JUTEpaTypa XHMHYECKOTO COAEPIKAHH, CIpPaBOYHBIE MTOCOOHS,
pecypcbl IHTEepHETa), KpUTHYECKH OLIEHUBATh POTUBOPEYMBYIO U HEAOCTOBEPHYIO HH(OpMALINIO;

YMEHHE NPHMEHSATh Pa3IMYHBIE METOIBI M 3alpocChl MpPU MOUCKE W 0TOOpe MHGOPMAIMM U COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOIMMBIX ISl BBITIOJIHEHUS! YUE€OHBIX U MO3HABATEIBHBIX 3a/1a4 ONPEAEIEHHOTO THUMA, IPUOOPETEHUE ONbITa B 001acTH
HCIIOJIb30BaHUS HMH(OPMALMOHHO-KOMMYHHMKATHBHBIX TEXHOJOTHH, OBJIAJeHHEe KyJIbTYpOH aKTHBHOTO HCIIOJIB30BAHUSA
pa3NIMYHBIX TIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIBHO BBIOMpaTh ONTHMalbHYIO (OpMYy NpeacTaBieHUus HWHQOpMaLuK |
WIUTIOCTPUPOBATH PelllaeMble 3314 HECJIOKHBIMU CXEMaMHU, THarpaMMaMHt, APYTrUMH popMamMu rpaKK U UX KOMOUHAIMSMU;

yMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOLiecce YUeOHOW U HCCIeI0BATEIbCKOM NEsTENbHOCTH HHPOPMAIHIO O BIUSHUA
MIPOMBIIUIEHHOCTH, CEITLCKOTO X03AHCTBA U TPAHCIIOPTA HA COCTOSHIE OKPYIKAIOIIEH IPHUPOIHON CPEBL.

KOMMyHl/IKaTl/IBHI)Ie YHUBEpPCAJAbHBbIC yqeﬁm,le HeﬁCTBI/lﬂ:

YMEHHUS 33aJaBaTh BOMPOCH! (B XOJe Auajiora W (WIN) AUCKYCCHH) 10 CYIIECTBY OOCYXKIAaeMOH TeMbI, GOpPMYIHPOBAaTh CBOU
NPEIUIOKEHHUS OTHOCUTEIILHO BBIIIOJIHEHHS NPEIOKESHHOH 3a/1a4u;

YMCHUS MPEIICTABIATh MOIYYCHHBIC PEe3yJIbTaThl MMO3HABATEIBHON JCATCIIFHOCTH B YCTHHIX W MUCHMEHHBIX TEKCTaX; JENaTh
MPE3CHTAIMIO PE3YJIBTATOB BBIMIOJHEHUS XMMHYECKOTO SKCIEPUMEHTa (J1a00paTOpHOTO OIBITa, JIAO0OPATOPHOU paboTHI MO
HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO IPOCKTA);

yYMEHHS Y4eOHOT0 COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIILHOM U UCCIIE0OBATENBCKON IESITELHOCTH MTPH
peIICHNH BO3HMKAIOIIMX TPOOJeM Ha OCHOBE ydyéra OOIIMX HHTEPECOB M COIVIACOBAHMS MO3UNIMH (00CyXaeHus, oOMeH
MHEHUSIMH, «MO3TOBBIC IITYPMBD), KOOPAMHALMWS COBMECTHBIX JEHCTBHIA, ONpeieNeHHe KPUTEpHEB IO OLEHKE KauyecTBa
BEITIOJTHEHHON paOOTHI M IPYTHE).

Pel"y.]'lﬂTl/lBHl)le yHusepcajabHbIe y‘leﬁHLIe neidcTBUs:

YMEHHE CaMOCTOSITENBHO OIPENeNsaTh LEeNu JEATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBJISITh, KOHTPOJIHMPOBaTb U IpH
HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JIESTEIBHOCTh, BBIOMpaTh HambOoisee 3(PEeKTUBHBIE CIOCOOBI PELICHUs] YueOHBIX U
NO3HABATEJILHBIX 3a]a4y, CAMOCTOSTEIBHO COCTaBJISATh MM KOPPEKTHPOBATh IPEIJIOKEHHBIH alropuT™M IeUCTBHH NpHU
BBINOJTHEHUH 33J]aHUi ¢ y4ETOM IOJy4EHHs HOBBIX 3HaHWI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaklusX, OLEHUBATh
COOTBETCTBHE ITOJy4EHHOT'0 Pe3yJIbTaTa 3asBICHHON [IeJI, YMEHHE UCTIONH30BaTh H aHAIM3UPOBATH KOHTEKCTHI, NpesIaraeMble
B YCJIOBHMH 3a/IaHHH.

IIpeameTHBIE pe3yabTaThI

B cocraBe mpenMeTHbIX pe3yNbTaTOB 0 OCBOCHHIO 00S3aTENILHOTO COJEPXKAHUS, YCTAHOBJICHHOTO JaHHOW (enepaabHOi
pabodeii TPOTrpaMMOi, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIUMKCS HAydyHbIC 3HAHHS, YMCHHS W CIOCOOBI JICWCTBUA,
crenupuIecKue st IpeAMETHON 001acT « XMMUSD», BUIIBI ACSATEIILHOCTH I10 TIOJIYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYAIUsIX.

K koHuy oOyuenuss B 8 Kiacce IpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)arh C(HOPMHPOBAHHOCTH Y
00y4alomuXcsl YMEHUH:

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TOHITHI: aTOM, MOJIEKyJa, XUMUYECKHNA AJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OTHOPOIHAS M HEOJAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTENFHASI aTOMHASI 1 MOJIEKYJISIpHAsl Macca, KOJIMIECTBO
BEIIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl IOJISi XUMHUYECKOTO JIEMEHTA B COCTUHCHUH, MOJISIPHBIH 00BEM, OKCHI, KUCIIOTA,
OCHOBAHUE, COJIb, JICKTPOOTPHUIIATEIHLHOCTD, CTCIICHh OKUCIICHUS, XUMHUYCCKas PeaKilus, KiIacCuUKaIMs Peakiui: peakinu
COCJIMHEHUS, PEaKIUK PA3JI0KCHHUsA, PEaKIUU 3aMEIICHHs, PEaKIMi OOMEHa, 3K30- U DHIOTEPMHUUYCCKHE PEAKIIMH, TEILIOBON
3¢ deKxT peaknuu, SAPO aToMa, HIEKTPOHHBIHN CIIOW aToMa, aTOMHAs OPOUTAIIb, PATUYC aTOMA, XUMUYCCKas CBS3b, MOJISPHAS U
HENoJsIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas JOJS BeliecTBa (MPOIEHTHAS
KOHIICHTPAIIU) B PaCTBOPE;

WIITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHMUYECKHX MOHATHH M MPUMEHSATH 3TH MOHATHS NPH ONHCAHUM BEIECTB U HUX
NIpeBpalleHuil;

UCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsl COCTaBIeHUS (JOpMyIT BEIIECTB M ypaBHEHUH XUMUYECKUX peaKIunii;



ONPECACIIATL BAJCHTHOCTH AaTOMOB OJOJICMCHTOB B 6I/IHapHI)IX COCONMHCHUAX, CTCIICHb OKHUCJICHHUA DJJICMCHTOB B 61/1Hapm>1x
COCAMHCHUAX, NPHUHAMICKHOCTh BCIIECTB K OHpCIlCJ'IéHHOMy KJtaccy COCIMHEHUU II0 (bopMynaM, BHUJ XHUMHYECKON CBSI3H
(KOBaHeHTHaH n I/IOHHaH) B HCOPraHMYCCKUX COCTUHCHUAX

packpbiBaTh cMbich [lepronnueckoro 3akoHa JI. V1. MeHieneeBa: 1eMOHCTPUPOBATh IOHUMaHUE NIEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX MOJOXEHHS B l[leprmommdeckoil cucreme, 3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOTAIpO;

OIHCHIBATh W XapakTepu30BaTh TabmmdHyto Gopmy Ileproamaeckoil CHCTEMBI XUMHYECKUX SJIEMEHTOB: Pa3IndaTh MOHATHUS
«rmaBHas moarpymmna (A-rpymma)» U «mobouHas mnoarpynma (b-rpymma)», mamsie w OOJbIINE TEPHOABI, COOTHOCUTH
0003Ha4YeHMs, KOTOpble MMeroTcs B Tabmune «llepumomudeckas cucrema xumudeckmx sneMmeHToB J[. WM. MennmeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U 3apsll sSApa, o0IIee Yricio AIEKTPOHOB U
pacmpeiesICHUe UX 0 3JICKTPOHHBIM CIIOSIM);

KJIacCH(HULMPOBAT, XMMHUYECKHE DIIEMEHTHI, HEOPraHWYECKHEe BEIIECTBA, XUMHYECKHE peakuu (II0 4YUCIy M COCTaBy
YYacTBYIOLIHMX B PEaKIMHU BEILECTB, II0 TEIIOBOMY 3 (heKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBONCTBAa BEIIESCTB PA3NIMYHBIX KJIACCOB, ITOATBEP)KIAas OIHMCAHHE
MIPUEMEPaMHU MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEaKIHi;

IIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO COCTaBa, BO3MOKHOCTU IPOTEKAHUSI XUMHUYECKUX
MIPEBPAIICHUN B Pa3JINYHBIX YCIOBHAX;

BbIYHCIIATh OTHOCHUTCIIbBHYIO MOJICKYJISAPHYIO U MOJIAPHYIO MAcCChbl BEIIECTB, MACCOBYHO JOJI0 XUMHUYCCKOTO 3JIEMECHTA I10
(bopMyne COCAMHCHU A, MACCOBYHO JI0JII0 BECIICCTBA B paCTBOPE, IPOBOJUTH paC‘léTLI 10 YpaBHCHUIO XAMHUYECKOMN pcakuu;

NPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIUTENIBLHON AESTEILHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHUE, 00001IeHIe, CHCTEMaTH3alINIO,
KJIaCCU(HKAINIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBS3€H — Ul W3y4YECHUS] CBOIMCTB BEILECTB M XUMHUYECKUX PEaAKLUMH,
€CTECTBEHHO-Hay4HbIE METOJbl IIO3HAaHMA — HaONIOZeHNe, W3MEpEeHHe, MOJECIMPOBAaHNE, OKCIIEPUMEHT (peajbHBId W
MBICJIEHHBIH);

ClIeJ0BaTh MIPaBHJIaM M10JIb30BaHUS XUMUUECKON 1TOCYJ0i U 1a00paTOpHBIM 000pyJOBaHUEM, A TAKOKe MpaBHIaM OOpaleHHs C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLIHUSIMH II0 BBINOJIHEHHIO JIAOOPATOPHBIX XMMHYECKHX OIBITOB II0 MOJYYCHHIO H
coOMpaHuIo Ta3000pa3HBIX BelecTB (BOAOpOIa M KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOH Joiei
PacTBOPEHHOTO BELIECTBA, INIAHUPOBATh U IIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI 110 PAaCcIIO3HABAHHUIO PACTBOPOB LIETIOYEH U
KHCJIOT C TOMOIIBI0 HHINKATOPOB (JTaKMycC, PeHON(TaIEHH, METHIIOPAHXK U APYTHE).

K koH1y oOydyeHus B 9 kjacce MpeIMETHbIC Pe3yNbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaxaTh C(HOPMHPOBAHHOCTH Y
00y4JaromuXcsl yMEHUM:

PaCKpbIBATbL CMbICI OCHOBHBIX XUMHNYCCKUX MOHATUN: XUMHYSCKUI QJICMCHT, aTOM, MOJICKYJIa, NOH, KaTUOH, aHUOH, ITPOCTOC
BEILIECTBO, CIJIOKHOE BELIECTBO, BAJIECHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTENEHb OKUCIIEHHS, XUMHUYECKas pEeaKlus,
XMMHYECKast CBSI3b, TEIUIOBOW H(]deKT peakunu, Mojb, MOJAPHBIH O00BEM, pPAaCTBOp, O3JIEKTPOJIUTBHI, HEIIEKTPOIHTEHL,
JJIEKTPOJIMTUYECKAs IUCCOLMANMs, PEaKIMW HOHHOrO OOMEHa, KaTalin3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMBblE W
HeoOpaTUMble pEaKLIUH, OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIWH, OKHCIHWTENb, BOCCTAHOBHTENb, OKHCICHHE U
BOCCTaHOBJICHUE, AJUIOTPOIIHS, aM(OTEPHOCTh, XUMHUUECKas! CBsI3b (KOBAJICHTHAs, NOHHAS, METAIUINIECKAs!), KPUCTAIUTHYECKast
peuéTka, KOppo3usi METAJUIOB, CIUIABbl, CKOPOCTb XMMHUYECKOM peakluu, NpeAenbHO Aonyctumas KoHueHTtpauus I[IJIK
BEIIIECTBA;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUX MOHATHH M NMPUMEHATh 3TH TOHATHS IPH OIMCAHHM BELIECTB M HX
NpEeBpALLECHUH;

HCIIOJBb30BATh XUMUYCCKYIO CUMBOJIMKY JJII COCTABJICHUSA (bOpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHHﬁ;

ONpeneNaTh BaJEHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKHX OJJIEMEHTOB B COCJUHEHHUSX pAa3JIMYHOTO COCTaBa,
NPUHAIJIEKHOCTh BEIECTB K ONPENeNEHHOMY KJIacCy COEAMHEHWIl 1mo Qopmyram, BHJ XUMHUYECKOW CBs3M (KOBaJEHTHas,
WOHHas, METAUINYECKas) B HEOPraHWYEeCKUX COEANHEHUSX, 3apsi/l HOHA 110 XUMHUYECKOH (opMyrre, XapakTep cpelbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHU, TUI KPUCTANINUYECKON PEMIETKY KOHKPETHOTO BEILIECTBA;



packpbeiBath cmbich Ilepuoanueckoro 3akoHa JI. M. MennmeneeBa W N€MOHCTPUPOBATh €ro IMOHHMAaHHE: OMNHUCHIBATh U
XapakTepu3oBarh TabnuuHyto ¢Gopmy [lepuoandeckoil CHCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3jiMuaTh IOHATHS «TJIABHAs
noarpymnmna (A-rpynma)» U «nobounas moarpymmna (b-rpymma)», manbsie W OOJbIIKE MEPUOJIBI, COOTHOCUTh O0O3HAYCHUS,
KOTOPbIE UMCIOTCS B nepnounquKoﬁ TaGﬂI/lLIe, C YUCJIOBBIMH XapaKTCPUCTUKAaMH CTPOCHHUA aTOMOB XMUMHWYCCKUX 3JIEMCHTOB
(coctaB W 3apsnm sjpa, oOIIee YHCIO JJICKTPOHOB U PACHpEle/iCHHE HX [0 JJIEKTPOHHBIM CJIO0SIM), OOBSCHSITH OOIIHE
3aKOHOMEPHOCTH B U3MCHCHUHU CBOMCTB AJIEMEHTOB M MX COCTUHCHHUH B MpEleNaX MalbIX IMEPUOJOB U TIIABHBIX HOATPYII C
Y9ETOM CTPOCHUS HX aTOMOB;

Ki1accu(UIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBa, XUMHMYECKHE peakuuu (10 YHCIy M COCTaBy
YUYacTBYIOLIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY (P (PEKTY, 110 M3MEHEHHUIO CTeleHel OKUCICHUS] XUMUYECKHIX JIEMEHTOB);

XapaKkTepu30BaTh (ONMUCHIBATH) OOLIKE U crieln(HUECKIe XUMHUYECKUE CBOMCTBA MPOCTHIX M CIOKHBIX BEILECTB, MTOATBEPIK/Iast
OTHCaHNE TPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

COCTaBJISITh YPaBHEHHMS AJICKTPOJIMTUUECKOM JUCCOLMAIMU KUCIIOT, IIEJ04YeHd U COJei, MOJHbIe U COKpALEHHbIE YPaBHEHHUS
peakiuii HOHHOrO 0OMeHa, YPaBHEHUSI PEaKLHii, TIOATBEPKIAIOLINX CYIIECTBOBAHHE I€HETHUYECKOM CBSA3M MEXIy BEIlleCTBAMH
Pa3IMYHBIX KJIaCCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IIOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO OajlaHca 3THX
peakiuii;

TIPOTrHO3UPOBATH CBOICTBa BCIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BOBMOXKHOCTHU NPOTECKAHUA XUMHUICCKUX HpeBpaH.[CHI/Iﬁ B
Pa3INYHBIX YCIIOBUAX,

BBIUUCIIATE OTHOCUTEIBHYK) MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYHO JONIO XMMUYECKOTO 3JIEMEHTa IO
(hopMyJie COEINHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOANTH PACUETHI 110 yPABHEHUIO XUMHUYECKOH PEaKIvy;

co0JTI0/1aTh NpaBHiIa MOJIB30BAHUS XMMHUECKOH MOCYJ0H M 1abopaTOpHEIM 000pYyIOBaHHEM, a TaK)Ke MpaBUiia 0OpaIeHust ¢
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLIHUSIMH TI0 BBINOJIHEHHIO JIAOOPATOPHBIX XMMHYECKHX OIBITOB II0 MOJYYEHHIO H
cOOMpaHUIo ra3000pa3HbIX BELIECTB (aMMHAaKa M yIIIEKUCIIOTO ras3a);

MPOBOJIUTH PEAKLINH, TOATBEPHKAAIOIIIE KaYeCTBEHHBII COCTAaB PA3IUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOPUJ-,
Opomun-, Moaua-, kapoboHat-, Qocdar-, cunmkar-, cynabdar-, THAPOKCHI-HOHBI, KaTHOHBI aMMOHHUS M HOHBI HM3YyYEHHBIX

METAJJIOB, MIPUCYTCTBYIOIIUEC B BOAHBIX PACTBOPAX HCOPTaHUYCCKUX BCIICCTB;

MIPUMEHSITh OCHOBHBIE OTIEPAIINY MBICTUTENILHOM JIeATEeNbHOCTH — aHAIIM3 U CUHTE3, CpaBHEHHE, 000011IeHNE, CUCTEMATH3AIHIO,
BBISIBJICHHE IPUYMHHO-CJICJICTBEHHBIX CBS3EH — JIJIsl U3YUEHHUSI CBOMCTB BEILIECTB U XUMHUUECKHX PEaKIIni, ECTECTBEHHO-HAYYHbIE
METOJIbI TIO3HAHUS — HA0IIOICHHE, H3MEPCHHE, MOICITUPOBAHUE, SKCIICPUMEHT (pealTbHBIN M MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

HauMeHOBaHUE KoJimyecTBo 4yacoB
Ne w/ A3TCNOB M TeM JJIeKTpOHHbIe  (uHMdpoBbIe)
n p Bcer | Konrpoasbnsbl | [IpakTtuyeckn 00pa3oBaTeIbHBIE PECYPChI

NpOorpamMMel 0 e padoThl e padoThI

Pa3znen 1. HepBOHa‘{a.ﬂbele XUMHUYECCKHUEC NMOHATHUSA

XUMHSI — BaykHas
00J1aCTh
€CTEeCTBO3HAHUS U bubnuorexa
1.1 N 5 2 HOK https://m.edsoo.ru/714183
MPAKTUYECKOU 7
JIeITEeIbHOCTHU gAY

YCJIOBCKA



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

BemecrtBa u bubnuoreka
1.2 XUMHYECKHE 15 IHOK https://m.edsoo.ru/7t4183
peakuuu Ic

| HWroro no pazneny

20

| Pa3nes 2. BaikHelilne npeacTaBuTe Il HEOPraHU4eCKUX BellecTB

E;zi};x'o bubnunoreka

2.1 PO 6 IHOK https://m.edsoo.ru/7f4183
ITonsitue 00 Te
OKCHIaX —
Bonopoa.Ilonsatue bubmmorexa

2.2 FLOPOAL. 8 LIOK https://m.edsoo.ru/7f4183
0 KHCJIOTaX M COJISIX 7e
Boma. PactBopsl. Bubinnoreka

2.3 [TonsiTue 00| 5 IHOK https://m.edsoo.ru/7f4183
OCHOBAHHUAX Tc
OCHOBHBIC KJIacChI bubnuoreka

24 Heopranuueckux | 11 HOK https://m.edsoo.ru/7f4183
COCIMHEHUH Tc

Wroro no paszneny 30

Paznen 3. Ilepuoaunyveckuii 3axkoH u Ilepmoauyeckass cucrema xuMudeckux jemenToB Jl. W.
MenneneeBa. CrpoeHne aroMoB. XUMHYecKasi CBs3b. OKHCIMTENbHO-BOCCTAHOBUTE/IbHbIE

peaxkuuu
Ilepronnueckuii
3aKOH U
Ziegi;ianCKaﬂ bubnuorexa
3.1 7 IHOK https://m.edsoo.ru/7t4183
XUMHUYECKHX 7o
anemenToB 1. 1. -
Menaeneesa.
CtpoeHue aTtoma
Xumudeckas
CBSI3b. bubnuorexa
3.2 OKHUCITUTENTBHO- 8 IIOK https://m.edsoo.ru/7f4183
BOCCTAHOBUTEIbHBI Tc
€ peaKIuu
bubnuorexa
Wroro no paszneny 15 HOK https://m.edsoo.ru/7f4183
7c
bubnuoteka
PesepBHOe Bpems 3 HOK https://m.edsoo.ru/7f4183
7c
OBILEE KOJIMYECTBO
YACOB IIO 68
IMPOT'PAMME

9 KIIACC



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
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
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

HauMeHoBaHUe KosmuecTBo yacos

Ne n/ 2316108 H TeM JIeKTPOHHBIe (LU (POBHIE)

- pasa Bcer | Kourpoubnsbl | IIpakTuyeckn 00pa30BaTeIbHbIE PECYPCDI
IporpamMmMel 0 e padoThbl e padoThbl

Pasjen 1. BemecTBO 1 XUMHYeCKHe peaKIIuu
[ToBTOpEHME M
yriayoneHue bubnmoreka

1.1 3HAHUM OCHOBHBIX 5 1 IHOK https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJiacca
OcHOBHBIE
3aKOHOMEPHOCTH bubamotexa

1.2 P 4 IIOK https://m.edsoo.ru/7f41a6
XUMUYECKHUX 36
peaxkuun =
DIeKTpOoNUTHYECKA
sl TACCOITHAITH. bubnuoTeka

1.3 XuMU4YeCcKue 8 1 1 IIOK https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax

| Wroro no pasaeny | 17 |
| Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

Oobmas
XapaKTEPUCTHKA bubnuoTeka

2.1 XUMHYECKHUX 4 1 LHOK https://m.edsoo.ru/7f41a6
sneMeHToB VIIA- 36
rpynmsl. ['ajgoreHst
O6mmas
e

2.2 STeMEHTOB VIA- 6 I§I6OK https://m.edsoo.ru/7f41a6
rpynnbl. Cepa u eé =
COCTMHECHHUS
O6mmas
XapaKTEePUCTHKA
XUMUYECKHUX bubnuoTeka

2.3 37eMeHTOB VA- 7 1 IHOK https://m.edsoo.ru/7f41a6
rpymnmsl. A30T, 36
dochop u ux
COCTMHCHUS
O06mmas
XapaKTEePUCTHKA
XUMUYECKHUX bubnuoTeka

2.4 s1aeMeHTOB [VA- 8 1 2 LHOK https://m.edsoo.ru/7f41a6
rpynnsl. Yriaepoa 36
Y KPEMHUU U UX
COCTMHECHHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Uroro no pazgeny 25
Pa3znea 3. Mera/liibl M X COeTHHEHH S
OO6mmue croiicTBa bubmorexa
3.1 H 4 IHOK https://m.edsoo.ru/7f41a6
METaJIJIOB
36
Baxwuetimue bubnuoTeka
3.2 METaJUIbI U UX 16 1 2 IIOK https://m.edsoo.ru/7f41a6
COCIMHECHHUS 36
Wroro no paszneny | 20 |
Pasnen 4. Xumusi u okpy:kamomas cpeaa
BemtectBa n bubanoreka
4.1 MaTepuassl B 3 HOK https://m.edsoo.ru/7f41a6
YKU3HM YeJIOBEKA 36
Wroro no pazaeny | 3
bubnuoreka
Pe3epBHOE Bpemst 3 IHOK https://m.edsoo.ru/7t41a6
36
OBUIEE KOJIMYECTBO
YACOB I10 68 4 7
ITPOT'PAMME
IMOYPOYHOE IIVNIAHUPOBAHHUE
8 KUIIACC
Ne m/m Tema ypoxa Beero JIEeKTPOHHBIE unq)[e):BL;iloﬁpamBaTe.m,HLle
Tlata pecyp
4acoB
[Ipenmet xumuu. Ponb
1 XHMHU B AH3HH 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d210c
yesnoBeka. Tema u
BEIECTBA
2 HonsTre o MeToxax 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d227¢
MMO3HAHMS B XMMHUH
[TpakTuueckas padorta Ne
1 «IIpaBuna paboTHI B
3 Aa00paTOpHH 1 IPHEMEI 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0d23dc
oOparmeHus ¢
1ab0paTOpPHBIM
000pyTOBaHUEM)
YucTeie BemecTa u
4 cmecu. CriocoObl 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d26¢ca

Pa3saCICHUA cMmeceit



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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[TpakTudeckast pabora Ne
2 «Pa3nenenue cmecen
(Ha mpUMepe OUUCTKU
MTOBAPEHHOM COJIN)»

bubmuoreka I{OK https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI

bubmnoreka I{OK https://m.edsoo.ru/ff0d2a6c¢

XUMHUYECKUE 3TIEMEHTHI.
3HaKu (CUMBOJIbI)
XMMHUYECKHX 3JIEMEHTOB

bubnuoreka I{OK https://m.edsoo.ru/ff0d2be8

[IpocTeie U cnoxHBIE
BEILIECTBA

bubnuoreka [{OK https://m.edsoo.ru/ff0d2a6c¢

ATOMHO-MOJIEKYJISIPHOE
y4eHue

bubnnoreka [{OK https://m.edsoo.ru/ff0d2d50

10

3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTB.
Xumuueckasi hpopMmya.
BanenaTHOCTH aTOMOB
XAMHUYECKHUX DJIEMEHTOB

bubmuoreka [{OK https://m.edsoo.ru/ff0d2eae

11

OTtHOCUTENbHAA aTOMHAs
macca. OTHocUTEIbHAS
MOJICKYJISIpHAsI Macca

bubmuoreka [{OK https://m.edsoo.ru/ff0d323c¢

12

MaccoBas nonsd
XUMHUYECKOTO JJIEMEHTA B
COCINHCHNU

bu6mmoreka IIOK https:/m.edsoo.ru/ff0d350¢

13

KonnuecTBo BemecTna.
Mous. Mossipaas macca

bubnuoreka [{OK https://m.edsoo.ru/ff0d5230

14

duznueckue u
XUMHUYECKHE SIBICHUS.
XHUMUYecKasi peakius

bubmuoreka I{OK https://m.edsoo.ru/ff0d37fa

15

[Ipu3Haku u ycinoBus
IIPOTEKAaHUsI XUMUUYECKHUX
peakuui

bubmuoreka [{OK https://m.edsoo.ru/ff0d3al6

16

3aKOH COXpaHEHHUs MaCChl
BellecTB. XUMHUYCCKUE
ypaBHEHUS

bubmuoreka I{OK https://m.edsoo.ru/ff0d3b88

17

Brruucnenus konuuecrtsa,
MAacCChl BELIECTBA 110
YpPaBHEHUSAM XUMHUYECKUX
peaxkuui

bubmuoteka [{OK https://m.edsoo.ru/ff0d5708

18

Knaccudukamms
XUMHYECKUX PEAKIUI
(coenuHenus,
pa3noKeHusl, 3aMEIICHHUS,
oOMeHa)

bu6mmoreka IIOK https://m.edsoo.ru/ff0d3f34

19

O0600611eHE U
CHCTEMATU3ALINAS 3HAHUI

bubmuoreka [{OK https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20

KonTponbhas padora Nel
o teMe «BemecTBa u
XUMHYECKHE PEAKITUID)

bu6mmoreka IIOK https://m.edsoo.ru/ff0d4290

21

Bo3myx — cmech ra3os.
CocraB Bo3nyxa.
Kucnopog — snemeHT u
npocTtoe BeuecTBo. O30H

bubmuoreka I{OK https://m.edsoo.ru/ff0d448e

22

duznueckue u
XUMHYECKHE CBOICTBA
KHcIopo/a (peakiuu
OKHCJICHUS, TOPEHUE).
ITonstHe 00 okcHOaX

bubmuoreka [{OK https://m.edsoo.ru/ff0d4614

23

CriocoObI TosTyYeHust
KHCIIOpO/Iia B
nabopaToOpHH U
MPOMBIIIJICHHOCTH.
[IpumeneHnne kuciopoaa

bu6mmoreka IIOK https://m.edsoo.ru/ff0d497a

24

TemnnoBoii a3 ekt
XUMHYECKON peaKIuu,
IIOHATHE O
TEPMOXHUMHUIECKOM
ypaBHEHUHU, FK30- U
SHIOTEPMHUUYECKHUX
peaKIusIx

bu6mmoreka IIOK https://m.edsoo.ru/ff0d4790

25

Tomnuso (HedTh, yroib u
MeTaH). 3arpsi3HeHue
BO3]IyXa, CIIOCOOBI €r0
PEJOTBPALICHHS

bubmuoreka [{OK https://m.edsoo.ru/ff0d4c4a

26

ITpakTuyeckas pabota Ne
3 o teme «Ilonyuenue u
coOupaHue KUCIOPoaa,
V3Y4YEHUE €r0 CBOMCTB)

bubmuoreka [{OK https://m.edsoo.ru/ff0d4ae2

27

Bogopon — snemeHT u
MPOCTOE BEIIECTBO.
Haxoxaenue B mpupoje

bubnuoreka [{OK https://m.edsoo.ru/ff0d4dd0

28

dusnueckue u
XUMHUYECKHE CBOMCTBA
Bosiopoaa. [lpumenenne
BOJIOpOAA

bubmuoreka [{OK https://m.edsoo.ru/ff0d4dd0

29

ITousaTue o KucioTax u
COJIAX

bubmuoreka I{OK https://m.edsoo.ru/ff0d50d2

30

Crioco0sI ony4eHus
BOJIOPOJA B JIAOOPATOPUH

bu6mmoreka IIOK https://m.edsoo.ru/ff0d4dd0

31

ITpakTuyeckas pabora Ne
4 no teme «llomyuenue u
coOupaHue BO0po/a,
V3Y4YEHUE €r0 CBOMCTBY

bu6nuoreka LIOK https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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32

ModsipHbIii 00BEM Ta30B.
3akoH ABoraapo

bubmuoreka [{OK https://m.edsoo.ru/ff0d542¢

33

Brrunciaenus oo0néma,
KOJIMYECTBA BEILECTBA
ras3a 1o ero u3BeCTHOMY
KOJINYECTBY BEUICCTBA
Wi 00BEMY

bubmnoreka I{OK https://m.edsoo.ru/ff0d55a0

34

Brruncienus o065EMoB
razoB 0 YPaBHEHUIO
peaKI1 Ha OCHOBE
3aK0Ha 00BEMHBIX
OTHOIIICHUI ra30B

bubmuoteka [{OK https://m.edsoo.ru/ff0d5708

35

dusuueckue u
XMMHYECKHE CBOMCTBA
BOJIBI

bubmuoreka [{OK https://m.edsoo.ru/ff0d587a

36

CocTaB OCHOBaHUH.
[TonsiTne 06 MHIUKaTOpPax

bubmuoreka [{OK https://m.edsoo.ru/ff0d59e2

37

Bopa xak pactBoputens.
Hacrimennsie n
HCHACHIIIICHHBIC
pactBopbl. MaccoBas
JIOJISI BEIIECTBA B
pactBope

bubmuoreka [{OK https://m.edsoo.ru/ff0d5b40

38

[TpakTudeckast pabora Ne
5 mo teme
«ITpurorosienue
pacTBOpOB ¢
onpeAcsIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO
BEILIECTBAY

bubmuoteka [{OK https://m.edsoo.ru/ff0d5Seba

39

Konrtpomnbnas pabora Ne2
o TeMme «Kucnopo.
Bonopoa. Bona»

bubmuoreka I{OK https://m.edsoo.ru/ff0d6342

40

OKCHOBI: COCTaB,
KIaccupuKanus,
HOMEHKJIaTypa

bubmuoreka I{OK https://m.edsoo.ru/ff0d664e

41

[Tonyuenue u
XUMUYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEpPHBIX OKCUIOB

bubmuoreka [{OK https://m.edsoo.ru/ff0d664e

42

OcHoBaHU: COCTaB,
KiaccupuKanus,
HOMCHKJIATypa

bubmuoreka [{OK https://m.edsoo.ru/ff0d67ca

43

[Tonyuenue u
XHUMHUYECKHE CBOUCTBA
OCHOBaHUH

bubmuoreka [{OK https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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44

KwucmoTsl: cocTas,
Kiaccudukanus,
HOMEHKJIATypa

bu6mmoreka IIOK https://m.edsoo.ru/ff0dfee2

45

[Tonyuenue u
XUMHUYECKHE CBOMCTBA
KHCJIOT

bubmnoreka I{OK https://m.edsoo.ru/ff0dfee2

46

Conu (cpennue):
HOMEHKJIATypa, CIIOCOObI
MOJTyYEHUs, XUMUYECKHE
CBOMCTBA

bu6mmoreka IIOK https://m.edsoo.ru/00ad9474

47

[TpakTrueckas padora Ne
6. Pemrenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPraHUYEeCKUX
COCTUHEHUN»

bubmuoreka I{OK https://m.edsoo.ru/00ad9b7c

48

I'eneTnueckas CBsA3b
MEXy KJIaccaMu
HEOPraHUYECKUX
COCTUHEHUN

bubmnoreka I{OK https://m.edsoo.ru/00ad9a50

49

O0600611eHE U
CHCTEMATU3ALINAS 3HAHUI

bubmuoreka [{OK https://m.edsoo.ru/00ad9cb?2

50

KonTponbhas padorta Ne3
1o TeMme "OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
coeuHEHHI"

bu6mmoreka [IOK https://m.edsoo.ru/00ad9ela

51

[TepBbie MONBITKN
KiaccupuKanuu
XUMHYECKHUX DJIEMEHTOB.
[TonsiTre o rpymnmax
CXOJHBIX JIEMEHTOB

bubmuoreka I{OK https://m.edsoo.ru/00ad9ffa

52

[Tepuoanueckuii 3aK0H U
[Tepuonuueckas cucrema
XAMUYECKHUX DJICMECHTOB
J. . Menneneena

bubmuoreka I{OK https://m.edsoo.ru/00adas52c¢

53

IIepuonsl, rpynisl,
OATPYIIIBI

bubmuoreka [{OK https://m.edsoo.ru/00ada52¢

54

CrpoeHue aToMOB.
CocTtaB aTOMHBIX s]€ED.
N30tonsl

bubmuoreka [{OK https://m.edsoo.ru/00ada342

55

CtpoeHue 371eKTPOHHBIX
000JI04EK aTOMOB
9JIEMEHTOB
[Tepuoanueckoil cucTemsl
. 1. MenneneeBa

bubmuoreka [{OK https://m.edsoo.ru/00ada6be



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

56

XapakTepucTruKa
XUMHUYECKOIO AJIEMEHTA
0 €r0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme
J1. 1. MeHnieneeBa

bubnuoreka I{OK https://m.edsoo.ru/00ada824

57

3HaueHHne
[Iepronnueckoro 3akoHa
JUISl pa3BUTHUS HAYKU U
npaktuku. 1. 1.
MenneneeB — y4€HbIN,
MEIaror ¥ rpakJJaHuH

bu6mmoreka IIOK https://m.edsoo.ru/00ada96e

58

BHCKTpOOTpI/II_[aTeJILHOCTB
ATOMOB XUMHYCCKHNX
3JICMCHTOB

bubmuoreka I{OK https://m.edsoo.ru/00adaab8

59

HMonnas xumuueckas
CBSI3b

bubmuoreka I{OK https://m.edsoo.ru/00adac34

60

KoBanenTtHas nossipHas
XUMHNYECCKasA CBsA3b

bubmuoreka I{OK https://m.edsoo.ru/00adaab8

61

KoBanenTHas HCTIOJIAAPpHAsA
XHUMHUYCCKas CBA3b

bu6mmoreka IIOK https://m.edsoo.ru/00adaab9

| CTeneHb OKHCIICHUS

| bub6nuoreka [IOK https://m.edsoo.ru/00adae28

63

OKHCIIUTEILHO-
BOCCTAHOBUTEJIHHBIE
peakimn

bubmuoreka I{OK https://m.edsoo.ru/00adb076

64

OKUCIIUTEHN U
BOCCTAHOBUTEIIN

bubmuoteka [{OK https://m.edsoo.ru/00adb076

65

Konrponsnas padora Ne4
1o TeMe «CTpoeHue
aroMa. XUMUYeECKas
CBA3bY

bubmnoreka I{OK https://m.edsoo.ru/00adb486

66

O0600611eHE U
CHCTEMATU3ALINAS 3HAHUI

bubmuoreka [{OK https://m.edsoo.ru/00adb33c

67

O0600611eHE U
CHCTEMATU3ALINAS 3HAHUI

bubmuoreka [{OK https://m.edsoo.ru/00ad9cb?2

68

O06001IeHNEe 1
cUCTEMAaTU3alusg 3HAaHUUN

bubmuoreka [{OK https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

9 KIIACC

Ne m/m

Tema ypoka

Bcero

JlaTa

DJieKTpoHHbIE HU(POBbIE 00pa3oBaTeJbHbIE
pecypcsl



https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adb076
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[Tepuoanueckuit
3aKOH.
[Tepuonnueckas
CHCTEMa XUMHYCCKUX
anemeHToB . H.
Menaeneena

but6mmoreka [{OK https://m.edsoo.ru/00adb59¢

3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHNYCCKUX
3JIEMEHTOB MEPBBIX
TpEX MEPUOIOB

bubmuoreka I{OK https://m.edsoo.ru/00adb6b6

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

bubnuoreka [{OK https://m.edsoo.ru/00adb7e2

Buaper xumnueckont
CBSI3H M THITBI
KPUCTAJUTMYECKUX
peLETOK

bubmuoreka [{OK https://m.edsoo.ru/00adbac6

KonTponbnas pabota
Nel o teme
«IToBTOpEHUE N
yriIyOJIeHHE 3HAHUN
OCHOBHBIX Pa3/eJioB
Kypca 8 Kiacca»

Knaccudukanus
XAMHYECKHAX
peaxkuuii mo
pa3IMIHBIM
pU3HAKaM

bubnuoreka [{OK https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHYECKON
peakuuu. [Tonstue o
TOMOTEHHBIX U
reTepOreHHBIX
peaKIusIx

bu6mmoteka I1OK https://m.edsoo.ru/00adbe9a

[TonsiTue o
XUMHYECKOM
PaBHOBECHH.
@axTOpbl, BIUAIOIINE
Ha CKOPOCTh
XUMUYECKOU
peaKkuuu u
MOJIOKCHUE
XHMHYECKOTO
paBHOBECHSI

bu6mmoteka IIOK https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIINTEIBLHO-
BOCCTAHOBUTEIIHHEIE
peakuuu

but6mmoreka [{OK https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOJIUTUYECKON
JUCCOIAIUY.
CusnbHbIE U cl1a0ble
AIEKTPOJIUTHI

bubnuoreka [{OK https://m.edsoo.ru/00adcd68

11

HNonnbie ypaBHEHUS
peaxkuun

bubmuoreka I{OK https://m.edsoo.ru/00add448

12

XuMudeckue
CBOMCTBA KHUCJIOT U
OCHOBAHHI1 B CBETE
MpeICTaBICHUI 00
AJIEKTPOJTUTUYECKON
JIACCOIUAIAN

bu6mmoteka IIOK https://m.edsoo.ru/00add5d8

13

XuMudeckue
CBOMCTBA cOJIeH B
CBETE
MpeICTaBICHUI 00
BJIEKTPOTUTUYECKON
JIACCOIUAIAN

bu6mmoteka I1OK https://m.edsoo.ru/00add8b2

14

Ilonsarue o
TUAPOJIN3E COJIEH

but6mmoreka [{OK https://m.edsoo.ru/00add9d4

15

O0600111eH1E U
CUCTEMATHU3AIIS
3HaHUM

bu6mmoteka I1OK https://m.edsoo.ru/00addd12

16

[IpakTnueckas
padota Ne 1.
«Pemenune
AKCIEPUMEHTAIIbHBIX
3a/1a49»

bu6mmoteka IIOK https://m.edsoo.ru/00addbfa

17

KonrponsHas pabora
Ne2 o teme
«OIIEKTpOIUTHYECKAS
JMCCOLMALUS.
Xumuueckue
peaxkuuu B
pacTBopax»

but6mmoreka [{OK https://m.edsoo.ru/00addecO

18

O61mas
XapaKTEePUCTHKA
rajilor¢HOB.
XHUMHYECKHE
CBOMCTBA Ha
puMepe XJopa

bu6mmoteka LIOK https://m.edsoo.ru/00addfe2

19

XJI0pOBOAOPOA.
CoustHas KUCI0Ta,
XUMHYECKHE

bu6mmorteka IIOK https://m.edsoo.ru/00adel104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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CBOMCTBA,
MOJTyYCHHUE,
IIPUMEHEHNE

20

[IpakTnyeckas
pabota Ne 2 o Teme
«ITomyuenue
COJISTHOM KHMCJIOTEHI,
H3y4eHHue eé
CBOMCTBY»

but6mmoreka I{OK https://m.edsoo.ru/00ade348

21

Brraucnenus 1o
YPaBHEHUAM
XUMHYCSCKHX
peaKkuuii, €ciii OOuH
W3 peareHTOB JaH B
H30BITKE

but6mmoreka I{OK https://m.edsoo.ru/00ade488

22

OOmas
XapaKTEPUCTHKA
a5ieMeHTOB VIA-
TPYIIIBI

bubmnoreka [{OK https://m.edsoo.ru/00ade64a

23

AnnoTtponHsie
MoAU(UKAIIIN CEPHI.
Haxoxnenue cepsl u
€€ coeqUHEHNN B
MIPUPOJIE.
XVAMHUECKUE
CBOMCTBA Cepbl

but6mmoreka I{OK https://m.edsoo.ru/00ade64a

24

CepoBonopon,
CTpOECHUE,
buzmveckue u
XUMHUYCCKUEC
CBOMCTBaA

but6mmoreka I{OK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsbl.
Cepnas kucnora,
busznueckue u
XUMHUYECKHE
CBOMCTBA,
IpUMEHEHHE

bubmuoreka I{OK https://m.edsoo.ru/00adea28

26

XuUMUYECKre
peaKkiuu, Jexaniie B
OCHOBE
MIPOMBILIEHHOTO
croco0a Mnoyry4eHus
CEPHOU KHUCIIOTHI.
XuMH4YeCcKoe
3arpsi3HEHUE
OKpYKaroIIe cpeabl
COETMHEHMSIMU CEPbI

bubmuoreka I{OK https://m.edsoo.ru/00adec8a

27

Brruucnenue
MacCOBOH J0JIU

bubnnoreka I{OK https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a

BBIXOJa IPOJIyKTa
peakumn

28

Oomas
XapaKTepUCTHKA
271eMeHTOB VA-
rpynmsl. A30T,
pacnpocTpaHEHHE B
IpUpoJe,
busznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoteka IIOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero
buznyueckue u
XUMHYECKHE
CBOMCTBA, OJIy4YCHUE
Y IPUMEHEHUE

bubnuoreka [{OK https://m.edsoo.ru/00adf004

30

[IpakTnueckas
pabota Ne 3 o Teme
«ITonyuenue
aMMHaKa, U3y4eHHE
€ro CBOMCTB)

but6mmoreka [{OK https://m.edsoo.ru/00adf180

31

A3oTHas KuCioTa, eé
buznveckue u
XUMHUECKHE
CBOMCTBaA

bu6mmoteka IIOK https://m.edsoo.ru/00adf306

32

Hcnonb3oBanne
HUTPATOB U COJIEH
AMMOHUA B KQ4ECTBC
MUHEPATBHBIX
yA0OpeHUH.
XUMUYECKOe
3arpsi3HEHUE
OKpYKaloIlei cpeabl
COEIMHEHMSIMU a30Ta

bubmuoreka I{OK https://m.edsoo.ru/00adf518

33

®ocdop. Oxenp
docdopa (V) u
dbocdopHas kKucnora,
buznyueckue u
XHMHUYECKHUE
CBOMCTBA, NOJIYYCHUE

but6mmoreka I{OK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaToB B KauecTBe
MUHEPAJIBHBIX
yI00peHui.
3arpsizHeHue
IIPUPOJHOM Cpebl
dbocharamu

bu6mmoteka LIOK https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEHHUE B

bu6mmoteka LIOK https://m.edsoo.ru/00adfd9c
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IpUpoJIe,
buznveckue u
XUMHUYECCKHUEC
CBOMCTBA

36

Oxkcunpl yriaepona,
ux pusudeckue u
XUMHAYECKHE
CBONCTBA.
DKOJIOru4ecKue
pOOJIEeMBI,
CBSI3aHHBIE C
OKCHJIOM YTJIepoJa
av)

bu6mmoteka I1OK https://m.edsoo.ru/00adfebe

37

YroapHas KUCIIOTa U
e€ cou

but6mmoreka [{OK https://m.edsoo.ru/00ac006¢

38

IIpaxTrueckas
paborta Ne 4 o Teme
"[lonyuenne
YTJIEKUCIIOTO Ta3a.
KauecTBeHHas
peakius Ha
KapOoHaT-1oH"

but6mmoreka [{OK https://m.edsoo.ru/00ac027¢

39

[TepBonavanbHbIE
MTOHATHUS 00
OpPraHUYECKUX
BEILIECTBAX KaK O
COETMHEHUSIX
yriiepoa

bu6mmoteka IIOK https://m.edsoo.ru/00ac054¢

40

Kpewmuuii u ero
COCIUHCHUA

bu6mmoteka I1OK https://m.edsoo.ru/00ae080a

41

[IpakTnyeckas
paborta Ne 5.
Pemenue
JKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«Baxnenmmue
HEMETAJUIbI U UX
COCIMHECHHUS

bubmuoreka I{OK https://m.edsoo.ru/00ae0bf2

42

KonTponbnas pabota
Ne3 o Teme
«Baxneiiniue
HEMETAJUIBI U UX
COCTUHECHUS

bubmuoreka [{OK https://m.edsoo.ru/00ae0el8

43

O061mas
XapaKTEePUCTHKA
XHUMHYSCKHX
DJIEMEHTOB —
METAaJJIOB.
MeTammyueckas

bu6mmoteka IIOK https://m.edsoo.ru/00aec103e



https://m.edsoo.ru/00adfebe
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CBA3b U
MeTaJuTHnIecKas
KpUCTaJUTMUecKas
pemeéTKa.
duznyeckue
CBOMCTBAa METAJIJIOB

44

XUMHYECKHE
CBOMCTBa METAJJIOB.
DNEeKTPOXUMHUYECKUI
AL HANPSDKEHUN
METaJUIOB

bubnnorexa I{OK https://m.edsoo.ru/00ael 156

45

OO0111e crocoobl
MOy YEHUS
MeTai1oB. CIUIaBhL.
Breraucnenus 1o
ypaBHEHUSAM
XUMHYECKHX
peakuui, ecnu oJuH
W3 peareHTOB
COJICPKUT MPUMECH

bubnuoreka [{OK https://m.edsoo.ru/00ael 156

46

[TonsiTe o Koppo3uun
MCTaJIJIOB

bubmnoreka [{OK https://m.edsoo.ru/00ael1278

| 47

| I{es04HbBIE METAIIIBI

| bu6muoreka [{OK https://m.edsoo.ru/00ael4b2

48

OKCHUIBI U
THIIPOKCHUJIbI HATPUS
U KaJus

bubnuoreka [{OK https://m.edsoo.ru/00ae14b2

49

lenoyHO03EeMETBHEIE
METAaJUIbI — KaJIbITUHN
W MarHum

bubmnoreka I{OK https://m.edsoo.ru/00aelSe8

50

Baxneiiniue
COCTMHEHUS KAJIBIUA

bubmuoreka I{OK https://m.edsoo.ru/00aelSe8

51

O06001IeHnEe 1
CUcCTeMaTu3alusia
3HaHUHU

52

KEcTKOCTh BOALI U
CIIOCOOEI €€
YCTpaHEHUs

but6mmoreka [{OK https://m.edsoo.ru/00ac1886

53

[IpakTnyeckas
pabota Ne 6 o Teme
"YKécTKoCcTh BOABI U
METOABI €€
ycTpaHeHus"

bubnuoreka [{OK https://m.edsoo.ru/00aelae8

| AmoMUHUI

| bubmmnorexa LIOK https://m.edsoo.ru/00aelc64

55

AmpotepHbIe
CBOICTBA OKCHUOA U
THAPOKCH]IA

but6mmoreka [{OK https://m.edsoo.ru/00aclc64

| 56

| Kenezo

| bu6muoreka [HOK https://m.edsoo.ru/00aeld86
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57

OKCHIEbL,
THIIPOKCHUIBI H COITH
xene3a (II) u xxenesa
(111)

bu6mmoteka IIOK https://m.edsoo.ru/00ae35e6

58

O0600611eHE U
CUCTEMATU3ALUS
3HAHUI

59

[IpakTnyeckas
paborta No 7.
Pemenue
JKCIIEPUMEHTAIIBHBIX
3a/1a4 1o TeMe
«Baxnenmmue
METaJUIbl U UX
COCIMHECHHUS

bubmuoreka I{OK https://m.edsoo.ru/00ae3de8

60

Breraucnenus 1o
YpPaBHEHUAM
XUMHYECKHX
peakuuii, €ciiv OJuH
W3 peareHTOoB JaH B
HU30BITKE WJIN
COJIEPKUT PHUMECH.
Breranciaenus
MacCOBOHU JI0JIU
BBIXOJa MPOJIyKTa
peakimn

but6mmoreka [{OK https://m.edsoo.ru/00ael750

61

O06001IeHNEe 1
cCUcTeMaTu3alusia
3HaHUHU

62

KonrponsHas pabora
Ne4 o Teme
«Baxxneimne
METaJUIBI U UX
COCIMHCHMSDY

63

BemtectBa n
MaTepHabl B
IOBCEIHEBHON
JKU3HH YeI0BeKa

bubmuoreka [{OK https://m.edsoo.ru/00ae3f50

64

XUMHYECKOE
3arpsI3HEHUE
OKPY’KaloIIeH cpebl

bu6mmorteka IIOK https://m.edsoo.ru/00ae4270

65

Ponps xuMuu B
pereHuun
DKOJIOTHYECKUX
npobiem

bubnuoreka [{OK https://m.edsoo.ru/00ae4270

66

O06001IeHnEe 1
CUCTCMaTHu3aluia
3HaHUHU

bubmuoreka [{OK https://m.edsoo.ru/00ae0d0a
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

O06001menne u
67 CUCTEMATU3ALINA 1 but6mmoreka [{OK https://m.edsoo.ru/00adb33c
3HAaHUU

O0006111eH1E U

68 CHCTEeMaTH3aIUs 1 bu6mmoteka I1OK https://m.edsoo.ru/00ad9cb2
3HaHUM

OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOIT'PAMME

YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

Xumus. 8 knacc: yued. mist oomeodpaszoBarenbHbix yupexaenuii / O.C. ['abpuensH. - 3-¢ uzn., ctpeotur. - M.: JIpoda, 2022.
- 286 c.

Xumusi. kinace: yued. s odmieodpasoBarenbhbix yupexaeruii / O.C. ['abpuensn. - 3-¢ usf., ctpeorut. - M.: [Ipoda, 2022. -
288 c.

METOJUYECKHUE MATEPUAJIBI 1JI1 YYUTEJIA

Bsenure

1. T'abpuensu O. C., Bockoboitaukosa H. I1., AuryxoBa A. B. HactomnpHas kaura yaurens. Xumus. § KII.: MeToandeckoe
mocobue. - M.: Ipoda, 2021.

2. I'abpuensn O. C., AAmrykosa A. B. Terpans mi1st 1ab0opaTOpHBIX OMBITOB U IMpakTHdeckux padort. 8 k. K yaebnuky O. C.
Tabpuenstaa «Xumust. 8 kimace». M.: [Ipoda, 2022.

3. T'abpuensy, O. C. Meronuueckoe nocobue k yueouuky O. C. ['abpuensina « Xumusi». 8 knacc / O. C. I'abpuensin. — M. :
Hpoda, 2021. — 109.

4. I'abpuenss, O. C. Metoauueckoe nocobue k yueonuky O. C. 'abpuensna «Xumus». 9 kinace / O. C. [abpuensn. — M. :
Hpoda, 2021. — 108.

5. Xumus : TexHonornyeckue kaptel K yaeonuky O. C. ['abpuensina « Xumust. 8 kimace» : meronuueckoe nocodue / JI. U.
AcanoBa. — M. : JIpocda, 2020

6. Xumus : TexHosornyeckue kaptel K yueonuky O. C. ['abpuensina « Xumust. 9 kimace» : Mmeronuueckoe nocodue / JI. U.
AcanoBa. — M. : Ipoda, 2018

7. Xumus. 8 xi1.: KoHTponsHbIe 1 mpoBepouHble padoThl kK yaeoruky O. C. 'abpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H.
Bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022. naHHbIe

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Beenurenannsiehttp://www.chemnet.ru ['azera « Xumusi» 1 caiit juis yuurens «5 uay Ha ypoK XUMUAN»

http://him. 1september.ru Enunas xoyviekuus LIOP: TIpenmeTHast KoJuieKius «XuMUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHble SKcTIepuMenThI: XuMusi. Koyutekius Poccuiickoro
00111e00pa30BaTENBLHOTO ITOpTaja

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast onmuMITiaa MKOJIEHUKOB 110 XUMHUH

http://chem.rusolymp.ru Opraandeckast XUMUsL: YMEKTPOHHBIA yIeOHUK IJIs1 CPEIHEH IITKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHU: dJIEKTPOHHBIA yU4eOHUK

http://www hemi.nsu.ru OTKpPBITEIN KOJUTEIDK: XUMHAS

http://www.chemistry.ru JlucTaHIIMOHHAS OIMMIIHA/IA 10 XUMHUH: TEIEKOMMYHHKAI[HOHHBIA 00pa30BaTEIbHBIN TPOEKT


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