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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu.

[TporpaMmma 1o xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTeNbHOEe MPEIMETHOE COJepKaHUE, MPelyCMaTpUBAEeT paclpeiesieHne ero mo kKjaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHY MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3ynbTraTaM OOY4YCHHsS XUMHH Ha
YpOBHE IIeNiell U3Y4eHHUs MpeIMeTa U OCHOBHBIX BUAOB Y4eOHO-II03HABATEIHHON AESITENbHOCTU
00y4aromerocsi o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUsI 00y4arolerocs, ero
NPECTaBICHUN O MAaTePUATILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (pOpMUpYyEeMbIe XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00adbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CHOCOOCTBYET pean3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHSL U (OPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAarioM B (P OPMUPOBAHUN
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XHUMHM 00€CHeuMBaIOTCs creuu(uKoil coiepikaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN SBISETCS MeJarorniecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEENIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOEHHUE
00y4aroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K €€ uaydeHuro. ConepaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBIeHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS pAcCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
GyHKIIMY OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuu
MIPOUCXOUT C IPUBIICUCHUEM 3HAHUI U3 pPaHee U3YUCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaroluit
Mup», «bronorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Tpu u3yyeHUr XUMUU IPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESATENILHOCTH YeJIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB M XUMUYECKUX pEaKLuil, B
(GopMHpPOBaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HPUMEHEHHH B Y4eOHO-
MIO3HABATEJIBHOM U yueOHO-UCCIIEI0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBMJl GE€3011aCHOTrO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
nproOpenu Takue 1e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pEIIEHUH, CIOCOOHOM aJanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUs Ha CUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAAaM  IO3HAHUS,
(opMHPYIOLTMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU U3YyYEHUU XHUMHUH, MPUMEHATh UX MPHU PEIICHWH NpoOsieM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM JI€ATENbHOCTH;

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
cpensbl;



— pa3BUTHE MOTUBAIUU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaNPaBJICHHOCTU AaJbHEUIIero 00yueHHs.

OO61ee yuciio 4acoB, OTBEACHHBIX IJI1 MU3YyYCHHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
obOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YelOBeKa. XMMHUsS B cUCTeMe HayK. Tena u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMEeCeu.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XUMHAYECKOIO 3JIEMEHTA B COEIUHEHHH.

KonuuectBo BeniectBa. Monb. MosnsspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAHMHEHUI.

O®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHHs. Kinaccudukamus XuMUYeCKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMyd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaToOpHBIM OOOpPYIOBAHUEM, M3YyYEHUE U OMHCAHHE (U3MUYECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmMoAeHne pu3nueckux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJja ¢ KUCIOTOM) SIBJICHU, HAabII0IeHUE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapusi, pasioxkeHue ruapokcunaa menu (II) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (II), mzydenue criocoOoB pasaeneHust cMecei:
C TIOMOILIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMS, Xpomarorpadus,
IPOBEJCHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIECH MOJIEKYII
(I1apoCTePKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B npupojie, Gu3nveckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenne kucimopona. CrocoObl MOMydeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoTr kucinopona B mpupoje. O30H — aioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.

TemmoBoit A(PekT XUMHUYECKONW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakuuH. TomamBO: yrosb M MeTaH. 3arps3HEHHME BO31yXa, YCHIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BeniecTBo. Haxoxnenue Boioposaa B nmpupoje, husnueckue
U XUMHYECKHE CBOIMCTBA, MPUMEHEHHUE, CII0cOObI moyyeHus. Kuciors! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBIIIECHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAE. MaccoBas 10is BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHHEe MPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpa3yrone. Homenkiarypa
OKCHUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @undeckue U XUMHUECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa coneil. duznueckue U XumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXIYy KJIACCAMH HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3liaMi OKCHIOB M OIHUCAHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3aumozeiicTBue Boaopona ¢ oxcuaom menu (II)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEpUaIoOB), HAOIIOAeHHEe 00pa3l0B BEIIECTB KOJIHMUYECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3TMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT U MIENOYel, M3ydyeHHe
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3alUH, TTOTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJUIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimme Kiaccol
HEOPTraHWYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummuuyeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE 0O TpyIIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux odneMmeHToB Ilepmonmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro noJioxkeHuto B [lepruoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX AJIIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpouecchr
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHU).

Mescnpeomemnuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISAETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0111e ecCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATIH3,
CUHTE3, KIaccCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJI, HN30TOIbI,
PaauoOaKTUBHOCTb, MOJIEKYJa, SJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMU4eckKux diemeHTtoB J[. .
MenneneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLUs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BemecTBa: BHABI XUMHUYECKON CBA3U. THIBI KPUCTATUYECKUX PEMIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U BUJAa XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHWYECKHX COCIUHECHHM, Te€HETHYEeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XMMHUYECKHX PEaKkIuil 0 pa3MUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTY, T0 N3MEHEHHIO CTENICHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHIO KaTaim3aropa). OJK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTie O CKOpOCTH XWUMHUYecKkoil peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonarne o xuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMM U MOJO0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTAYECKON AUCCOIUALINM. DJIEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI,
aHUOHBI. MexaHU3M JMCCOLMAlIMY BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHoro o6meHa. YciioBHsl IPOTEKAHUS pEaKLMil MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW MU COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHbIE peakIud Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACUCTBUS PA3IUUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa IUCCOLMALUN
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIOIb30BAHNE BUJICO MAaTEPHUaJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OMBITOB, WLIIOCTPUPYIOIIUX HPUMEPHI OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakuuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 1 MX coOeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucineHus. CrpoeHue M (U3NYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiI0puabl
Y X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYecKHe M XMMUYecKue cBoHCTBAa. OKCHIBI Cepbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(ob1mKe Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crelupuyeckue). XuMHUYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CMI0c00a MOTY4YeHUsI CEpHOM KUCIOTHI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTBHI, KayecTBEHHas peakuus Ha cyibdar-uoH. Haxoxnenue cepbl u eé€
COEIMHEHUH B IpHUpoJe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPET0TBPALLIECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWE B MpUpoje, (HU3UYECKue Hu
XuMHueckne cBoiictBa. Kpyrosopot azora B mpupojie. AMMUax, ero pu3andyeckue 1 XuMHUIECKre
CBOICTBa, MoydeHue u npumeHeHne. Coau aMMOHHUS, UX (U3NYECKUE U XMMHUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIoMEeH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xumuueckue cBorctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHwe. Vcmonb3oBaHue ¢ochaToB B KavdeCTBE
MUHEPAIbHBIX Y100pEHHA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENIEHU OKUCIEHUs. YTIIEepOJ, alUIOTPONHbIE MOIU(PUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XUMU4eckue cBoiicta. Ancop6ouus. Kpyropopot yriepoaa B mpupoje.
Oxcuapl yraepona, ux U3NYecKue U XMMUYECKHE CBOMCTBA, JICHICTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIM 3(dekT. YronpHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHYECKHE CBOICTBa, IOJydeHUe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIMHEHUAX Yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OEKax,
yIJIEBOAAX — M HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHUE.
Coenunenus kpemHusi B mpupoje. OOmme mnpencrtaBieHuss o6 okcuuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MAaTEpUAIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxarolmue (U3NYECKue U XMMHUYECKHE CBOICTBA TajOr€HOB UM MX COEIUHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATEpHUaoB), HaOdIofeHHWEe Tpouecca oOOyINIMBaHUS  caxapa TMOjA  JIeHCTBUEM
KOHIEHTPUPOBAHHON CEpHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MO’KHO HCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, paclo3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-nuoH U U3yYeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMO/IEHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YEHHE MOJETCeH KpUCTAUIMYECKUX pemETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, oJyyeHue, COOMpaHue, paclio3HaBaHUe U U3yYeHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3Y4YEHHE IIPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C MPOAYKIHUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHelne HemeTaibl 1 uxX
COEZIMHEHUS.

MeTanjibl M MX COeTMHEHHUSs

O01m1ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJI0KESHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meraminueckass CBsI3b M METAUIMYECKAs] KPUCTAIMYECKas pPEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHuM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MeTaymioB. O0mme croco0bl MoydeHuss MeTaioB. [IoHATHE O KOPPO3UM METAIIJIOB, OCHOBHEIE
crocoObl 3ammThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, TIOPATIOMHHHM, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounble MeTaLIBL: NTOJOKEHUE B [leproanyueckoil cuCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[{erouHO3EMENBHBIE METAJUIBI MATHUN U KaJbLUHI: M0JI0KeHKE B [lepruoanueckoi cucreme
xuMuueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHus M KajlbliMs. BakHellne cOeauHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumudeckux anemeHTo [l U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B npupoae. PU3nyeckrue 1 XMMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kene3zo: mnonoxenune B Ilepuonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUYeCKHue U XMMUUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemesa (III), ux cocras, cBolicTBa U
MOJIyYEeHHE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJIOB U CIIAaBOB, MX (PM3HMUYECKUMHU CBOMCTBAMH, U3YUCHHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOIB30BAHNE BHACOMATEPUATIOB), 0COOEHHOCTEHN
B3aMMOJICHCTBHUS OKCHJA KajbI[Usi M HATpUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (II) u xenesa
(III), memau (II), HaGmroieHNE W OMKCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHHE aM(pOTEPHBIX
CBOWCTB T'HJIPOKCHAA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 33734 10
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOEe HCIOJIb30BAaHUE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. [lepBas moMomp NpH XUMHYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (mpeaenbHas A0MyCcTUMasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3oB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MaTEPUAJIBI).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BAHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO01mue ecTecCTBEeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJACIUPOBaHNE,
U3MEepeHHe, MOJIENb, SIBJICHNE, TAPHUKOBBIN 3(pPeKT, TEXHOJIOTHS, MaTepUabI.



O®uznka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, MPOBOAHUKH, IOJYIPOBOJHUKH,
JVBJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITMYECKAasl PeIIETKA, CIUIaBbl, (PU3NUECKHUe BEIMYNHbBI, €TUHHUIIbI
U3MEpEHMs, KOCMUYECKOEe MTPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, npixanue, Omochepa, I3KOCHCTEMa, MUHEpAIbHBIC yI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpalbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIEro 0OOpa3oBaHUS
JIOCTUTAIOTCS B X0JIe OOYUYCHHsSI XMMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMAaMU MOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YYaOIIUXCSL.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICIUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMaIMell O MEePeOBBIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIecCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYITKHM CBOMX TOBAPHUIIECH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONINE OCHOBY JUIS
MMOHWMAaHHUS CYITHOCTH HAYYHOH KapTUHBI MHUpPa, IPEJICTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YEIIOBEKA C MPUPOTHONU CPEIOi, O PO XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATENIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMbIX IPOIECCOB W SIBJICHWM, ITO3HABATCIIBHOM,
WH(OPMAIMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPaTypOl, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMHU
UH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0Y4YCHHS B NajbHEHIIIEM;

4) popmupoBaHNs KYJbTYPHI 310POBbA:

OCO3HaHUE [ICHHOCTH U3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HMU, OCO3HAHUE TOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsI aJKOrojsi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH MPHU OOPAEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HHU;



S) TPy10BOT0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO MPO(EcCHii u Tpyaa pa3IudHOro poJia, yBaAKEHHUE K
TPYIy U pe3ybTaTaM TPYAOBOM IE€ATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEemHOW MpopEecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBLHOU CPE/IE;

6) IK0JIOrM4eCKOro BOCIIUTAHMS

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUIl 0€30MacHOTO MOBEACHHsS IPU padoTe ¢ BElIeCTBaMH,
a TaK)K€ B CUTYyaLUAX, YTPOKAOIIKX 30POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4yaeMble NPU U3YUCHUH XUMUU, JIs PEIICHUS 3a]1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOW CpPeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMHUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM NMPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampenMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAUMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIMUI, THIOTe3a, (akT, cUCTEMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATUX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOH 1€ TeNbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHMHM 3HAHMIL:
PacCKpbIBAaTh CMBICII XMMUYECKUX MOHATHHN (BBIJIEIATH UX XapaKTePHbIE MPU3HAKHU, YCTaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMHU), UCIOJIB30BaTh TMOHATUS I OOBSICHEHUS OTIEIbHBIX
(GakKTOB U SBJICHUIA, BBIOUPATh OCHOBAHMSI U KPUTEPHUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMHUYECKUX PEAKIIMi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMU
W3y4eHUs, CTPOUTH JIOTUUECKHE PACCYXJICHHsS (MHIYKTUBHBIC, NEAyKTHUBHBIC, TIO AaHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METANpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, WCIOIb3yeMble B XUMHH, MPEoOpPa3oBBIBATH IIHPOKO
MIPUMEHSEMbIE B XUMHUH MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XUMuYeckass (opmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TpPU PEIICHHH Y4eOHO-
MO3HABATENIbHBIX 3a/ay, C Y4E€TOM OSTUX MOJENbHBIX MPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B U3yYaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKUe AeHCTBHA:



YMEHHME HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TakKe B KayecTBE OCHOBHI is (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM MPOIECCa, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTat, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PatGora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIMIO PA3IHUYHBIX BUJIOB
1 (HOpM IIPEJICTABICHHUS, TTOJTYyIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOT0 COJIep KaHusl, CIIPaBOYHbIe TOCOOuUs, pecypchl UHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOJIBI M 3allPOCHI IPU MOUCKE B 0TOOpe MH(MOpPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHUS YU€OHBIX M IIO3HABATEIHHBIX 3314
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPOH aKTUBHOTO MCIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMaAIMM ¥ WLTIOCTPUPOBATH pEIIacMbI€ 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMmami,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh U AHAIM3UPOBATH B MpoIecce y4eOHON U HCCIeI0BaTENbCKOU
JEeSTEIIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKpYXKarollel MpUpOoaHON CPebl.

KoMMyHUKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbI€E TeHCTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora W (WIKM) JTUCKYCCHU) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIIATE MOMydEHHBIC PE3yIbTaThI MO3HABATEIIBHON JIEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PEe3yIbTAaTOB BBINOJTHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JTAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
HCCJIEIOBATENILCKON NIeATEeNHbHOCTH TPU PEIICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
o0IIMX MHTEPECOB U COTJIACOBaHMS TO3UIMI (0OCYXIeHHs, 0OOMEH MHEHUSIMH, «MO3TOBBIC
MITYPMBI», KOOPJIUHAIIUS COBMECTHBIX JIEHCTBUM, OMPEIEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOW PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIHHO OMPENENSTh EeNU ACSITeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBATh M TMPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICSITEIBHOCTh, BHIOMpATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX 1 MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOIO pe3yjIbTaTa 3asBJICHHOM LI€JH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIOBUU 3a/IlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBLHOTO COACPKAHUS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUA, crenuduueckue mis

OpeIMETHOW 00sacTH «XUMUS», BUIBl JOEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX INOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJsipHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHULATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysl, Kiaccudukanus
peakuuii: peakliy COeAMHEHUS, pEaKLUU Pa3IOKEHUs], PEaKIUU 3aMELICHUs], PeaKIIUU
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKsl) B paCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
HOHSITHS IIPH ONTUCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJI€HHS (OpMYyNT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUM;

OTIpPE/ICNATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COECMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucremMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo (opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «TJ1aBHas moArpymma (A-rpymnma)» u
«mobounas noarpynna (b-rpynma)», Manble u  Ooiblie NEpUOIbl, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  NOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUI B pa3IMYHbIX YCIOBUSIX;
BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHUE,
9KCIIEPUMEHT (peabHbIi U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOXOpPOJAAa W KHUCIOpPOJA), MPHUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U JpyTHe).

K koHny oOyueHus B 9 kiacce NpeIMETHbIE pe3yibTaTbhl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH y O0OYUaAIOLIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JUCCOLMAIMS, pPEaKUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE PpEaKLIUH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHTEIIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETaJJIMYecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpelelbHO JIOIyCcTHUMas
xoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYI0O CHUMBOJHUKY U COCTaBleHUs (opMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNiTh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyriaMm, BHJ XUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSAX, 3aps]l HOHA MO0 XUMHUYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoandeckoro 3akona [[. . MenzaeneeBa U 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas noAarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHUTbH 0003HAUYEHUSI, KOTOPbIE UMEIOTCS B IEPHUOJMUECKON TaOIUIIE, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKUX DJIEMEHTOB (COCTaB U 3aps] sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHSATH
oOuiye 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOMCTB JJIEMEHTOB U HUX COEIMHEHUN B
Ipejienax MaJbIX IEPUOJOB U INIABHBIX MOArPYII € yUETOM CTPOEHUS UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE IEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHenu(uyYecKkrue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMALNN KUCIIOT, 1eJIoueil u coel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeElLIeCTBaMU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOuoiaTh MpaBWja I0JIb30BAaHUS XMMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaKKe IpaBuja OOpalleHHs C BELIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTo ra3a);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMUHBIX BEIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpPHUA-, OpoMHI-, HOAUA-, KapOoHart-, ¢ocdart-,
CHWJIMKAT-, Ccylb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHMS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMAaTU3allUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHMsS] CBOMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOII0ICHUE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN M MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo 4yacoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnuoreka [IOK

' MPAKTUYECKOM eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BenrecTtBa 1 XuMHU4eECKHUE 15 1 bubnunoreka LIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIECTB
)1 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonstue o kucnorax 2 | bu6nmorexa LIOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | but6mmoreka [IOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 I | bubnuotexa [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuyeckux j1eMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN




[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

31 " 7 bubnunoreka LIOK
' XHMHYECKHX S71eMeHTOB JI. 11 https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue
aToMa
X €CKasl CBS3b.
39 OHMHq o CBAsh 3 bubnunorexa LIOK
' KHCIHTETBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJILHBIE PEAKIIUN
" 15 bubnunoreka LIOK
TOTO To pasaety https://m.edsoo.ru/7f41837¢c
p 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BeniecTBO M XUMHUYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAs JUCCOLIMAIIUSL. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraanl 1 HX coeINHEHUS
)1 OO0m1as XxapakTepuCTUKa XUMHUYECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
’ PyHeL. L¢P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUSI
Hroro mo pazneny 25




Pa3gea 3. MeTaauabl M HX COeIUHEHUA

. bu6nmmoreka [IOK
3.1 Obmpe croiicTBa MeTaNIOB 4 https://m.edsoo.ru/7t41a636
. bubnuorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Pasznen 4. Xumusi u okpyxaomas cpeaa
4.1 B epHualibl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' CHICCTBA M MaTep https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
p 3 bubnuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoabsubie IIpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| IIpeamer xumun. Ponb xumuu B 1 bu6nmoreka LIOK
’KM3HM 4esoBeKa. Tela u BelecTa https://m.edsoo.ru/ff0d210c
) [lonsTne o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubmuorexa [IOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa U cMech. CIocoObl | bu6nunorexa LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOU COJIN)»
bubnunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1
y https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bubmmoreka [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmorexa [IOK
p Hl https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomotexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10 Xumunueckas popmyna. BaieHTHOCTh
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Moib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUSA IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konmuaecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B YPaBHer https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XumMuaeckux
18 eaKuui (COeAMHEHNUs, PA3JI0KEHUS bubmmorexa LIOK
pedid A P : https:/m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u Bubnmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme bubmuoreka [JOK

«BelecTBa 1 XUMHUYECKHUE pcaknuun»

https://m.edsoo.ru/ff0d4290




Boznyx — cmecsk razos. Cocras

bubnunoreka LIOK

21 .K — nJIemMe
BOSYRA, RECHOPOIL —— SHEMERT | https:/m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMMHUUECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poia (peaid ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CnocoOFbl IToTy4eHHs KHCIOpoa B
23 nabopaTopuu Zlqn OMBIHIJIerHOCTH bubmmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TennoBoii 3 PeKT XuMUIECKOM
24 peaKkuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroJib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK
p AyXd, https://m.edsoo.ru/ff0d4cda
MPeI0TBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorera [OK
7 P o https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY»
7 Bogopon — snemeHT u mpoctoe bubmuoreka [IOK
BemecTBO. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nuecKkue U XUMUYECKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 IlonsTHE O KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOIa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0




[Tpaktuyeckas padora Ne 4 o Teme

bubnunoreka LIOK

31 «ITomyuenne u cobupanue BoAOpoIa
7 . P AOPOE, https://m.edsoo.ru/ff0d4f42
H3yYEHHUE €r0 CBOMCTBY
1 MomsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0béMa, KoaudecTBa
bubmuoreka [IOK
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA TN 00BEMY
Brerunciienuss 00bEMOB Ta30B 110
34 aBHCHHIO PEaKIMHM Ha OCHOBE bubmorexa OK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 dusnueckue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubnuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s1 BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
IIpakTruyeckas pabora Ne 5 o Teme
o «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponbHast pabora Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCupUKaIus, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6nmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, kiaccudukarnms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
(cp ) P bubnuoreka [{OK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTnveckast CBSI3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
| bubnunorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coeqnHeHnH"

https://m.edsoo.ru/00ad9ela




[TepBbie MOMBITKY KIaCCHPUKAITUN

51 XUMHYECKHUX A1eMeHTOB. [loHsiTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
50 Ilepuoanueckas cucrema Bu6muoteka [JOK
XUMHUYECKUX dieMeHToR /1. . https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoaml, IPYIIIEL, IO b1 Bubmiorexa HOK
P > TPYTUIRL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 00010UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00adabbc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUuH
DIJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
58
XUMHYECKUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HNonnras xumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMu4ueckas bu6muoreka [IOK

CBs3b

https://m.edsoo.ru/00adaab8




61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Crenen, oKHCeHI ! https://m.edsofru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OKuCIUTENIN U BOCCTAHOBUTEIIH 1 hitps://m.c dso:)_.lru 100adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue aroma. XuMu4eckas 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60611eHNE U | bubmmnoreka HOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O60611eH1E 1 | bubmuoteka [IOK
CHCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bceero H3yyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[lepuoanueckuii 3aKoH.
| Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubnuoreka [IOK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
3 Krnaccugukanus u HoMeHKIaTypa | bubnmnoreka HOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «[ToBTOpEHUe u yrnyoaeHue | |
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»
6 Knaccugukanus XuMmuaeckux | bubmuoreka [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
g [TonsiTue 0 XMMUYECKOM | bubmuoreka [{OK

paBHOBecHH. DaKTOPHI, BIUSIIOLINE

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




Ha CKOPOCTb XHUMHYECKOM pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

nuccoruanus. XuMHYECKHE
peaKIuu B PacCTBOpax»

paBHOBECHUS
9 OKucIuTenbHO- bubmuorexa [IOK
BOCCTAaHOBUTEJIbHBIE pEaKLINU https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTUUECKOMN
10 nccorranuu. CUIbHbIE U cl1a0ble Bubmiorexa OK
A HHatHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIni Bubmiorexa OK
M peaxt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIHAIINHT
XHUMHUYeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera OK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
14 IlonsTue o rmapoanse cojei bubnmorera OK
P https://m.edsoo.ru/00add9d4
s O06o0011eHne U cUCTeMaTU3aIUs bub6muoreka [IOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenne 3KkcriepuMEHTAIILHBIX bubnmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padorta Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnmnoreka [JOK

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




OO01mmas xapakTepuCTHKA raJIOTCHOB.

18 XuMU4YecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe?
XJopa
Xnoposogopoa. CoJissHas KHCIIOTa,
19 nggquKHS CBOICTBA, IIOJIYUYCHUE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
20 «lTonydyeHne CONTHOM KHCIOTBI bubmmorexa [TOK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brluucnenus no ypaBHeHUSIM
. bubnuoreka [{OK
21 XUMHUYECKUX PEaKIUH, €CIu OJ1H
https://m.edsoo.ru/00ade488
13 peareHTOB JIaH B U30BbITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(DUKAIIUU CEPHI.

3 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

P P P bubnuoreka [{OK
24 ¢bu3znueckrue 1 XuMHUYeCcKHe
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢buznyeckue 1 XUMHYECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLIUH, JIeKAIINE B
26 OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a bubmuoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a




OKpY>KarollEen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 10U

bu6nmmoreka [IOK

27
BBIX0/1a IPOAYKTa peaKkLnu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHEHUE B IPUPOIE Bubmiorexa OK
pactipoctp pHp ’ https://m.edsoo.ru/00adeeab
(du3HUeCKre U XUMUYCCKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

. bubnuoreka [{OK
29 XUMHUYECKUE CBOKCTBA, MOIYyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITomyuyenue amMmmuaka, U3ydeHue bubnmorexa OK
e » 13YH https:/m.edso0.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ GpusndecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQ4€CTBE MHUHEPAITbHBIX

32 00peHuil. XUMHUYECKOE bubnuorexa [IOK
YAODPCHIH. 5 hitps://m.cdsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
COEIMHEHUAMH a30Ta
dochop. Okcun dhochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljzn(qe)cxne u bubmmorexa [IOK

p . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
34 Hcnonb3oBanue GocaToB B bubmuoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

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




ynoOpeHuid. 3arps3HeHe
MIPUPOJIHOM cpenbl hochaTamu

Yraepon, paclipocTpaHEHHE B

35 npupojae, Gu3nIecKue u bubmmorexa [JOK
pHpOE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHAE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
U XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
bubmuoreka [{OK
37 VYrosjapHas KUCIIOTA U €€ COJIH
https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
18 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
p m https://m.edsoo.ru/00ac054¢
COCIMHEHHSX YTIIepo/ia
bubnunorexa LIOK
40 KpeMuunii u ero coe quHeHN
p A https://m.edsoo.ru/00ae080a
ITpakTuyeckast padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aj1a4 110 TeMe «BakHenme https://m.edsoo.ru/00aec0bf2
HEMETAJUIBI U UX COEINHEHU
KonTponbHas padora Ne3 mo teme
. bubmuoreka [{OK
42 «Bakuelinme HeMeTaJLIbI U UX

COCOAUHCHUA»

https://m.edsoo.ru/00ae0e18




OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. MeTauinieckas CBsi3b U

bubnunorexa LIOK

43
METaJUInYecKass KpUCTaJinyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJVIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.
44 ODJIEKTPOXUMUUECKHUHN PSII buGnuorexa [IOK
p . p https://m.edsoo.ru/00ael1156
HanpsHKEHUHA METaJJIOB
OO6m1re crnocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 110 YPaBHEHUSIM XMMHYECKHX bubmorexa [IOK
yp . https://m.edsoo.ru/00ael1156
peaKIuii, €Cliv OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 ITonsTHE O KOPPO3UHU METAJIJIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmmoreka IIOK
47 €JIOUHBIEC METaJIBI
m https://m.edsoo.ru/00aec14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kajausa https://m.edsoo.ru/00ae14b2
49 [le1ouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM U Maraui https://m.edsoo.ru/00ae15e8
50 Baxkueiiiine coeqUHEHNS KAJIBIIHS bubmorexa LHOK
a H https://m.edsoo.ru/00ael5¢e8
51 O0001IeHe B CUCTEMAaTH3 A
3HAaHUH
57 JKEcTkocTh BOABI M CIOCOOBI e€ bubnunoreka LIOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886




[Ipaktuyeckas padora Ne 6 o Teme

bubnunoreka LIOK

>3 "H(eCTKOCTB"BOHH 1 METOJBL e€ https://m.edsoo.ru/00aelaed
YCTpaHECHUS
54 PN — bubnunorexa LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6mumoteka [JOK
TUApOKCcUIa https://m.edsoo.ru/00aelc64
56 eseso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnnoreka [JOK
xenesa (I1) u xxenesa (1II) https://m.edsoo.ru/00ae35¢6
53 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[IpakTnueckas padora Ne 7.
Pelrenne skciepUMEHTAIBHBIX bubmmnoreka HOK
59 .
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COEAUHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmuoreka [JOK
COAEPKUT pUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuumn
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxHeume MeTaIbl U UX

COCAUHCHUA»




63 BemiectBa u marepuassl B | bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE | bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 | bubmmoreka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 PezepBHblit ypok. O6001meHue u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O6o011eHUE U | Bu6mmoteka [JOK
cucTeMaTH3als 3HaHUH https://m.edsoo.ru/00ad9cb2
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