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INOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 1o XMMHH Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30oBaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO
obmiero obpazoBanus, npeacraieHHblx B GI'OC OO0, a Taxke Ha OCHOBE (enepatbHOM
pabouell nmporpaMmbl BOCIIUTAHUS U C YYETOM KOHLENIUU IPErnoAaBaHusl ydeOHOro mpeaMera
«Xumus» B 00pazoBaTeiabHbIX opranuzanusax Poccuiickoit deneparum.

[IporpaMma mo xumuu Ja€T TMpeAcTaBlIeHUE O Iesix, obmeill crparerun oOyudeHus,
BOCIIUTaHUsI W pa3BUTHSA OOyJaroIUMXCS CpEACTBaMH Y4eOHOro IpeaMeTa, YCTaHaBIMBAaeT
00s13aTeNIbHOE MPEIMETHOE COJEpkKAHUE, MIPEeJyCMaTPUBAET PacHpeAeseHue ero 1o Kjiaccam U
CTPYKTYpUPOBaHHUE 110 pa3eiaaM U TeMaM MPOrpaMMbl [0 XUMHUHU, ONPEENIAET KOJTUUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTECPUCTUKH COIEPKAHUSA, PEKOMEHIYEMYIO II0CIEN0BATEIbHOCTD
W3Y4YEHUS XUMHUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOro
Ipoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BOSMOKHOCTH MpeaMeTa s
peannzanuu TpeOOBaHMM K pe3yJabTaTaM OCBOCHUsI OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHus, a TaKkkKe TPeOOBAHUH K pe3ysbTaTaM 0Oyu4eHUs! XUMUHU
Ha YpOBHE LeJell u3ydeHHs MpeaMeTa W OCHOBHBIX BHJIOB Yyue€OHO-TIO3HABATEIbHOU
JeATeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHU.

3HaHUE XUMUH CIIY’)KUT OCHOBOM /17151 (hOpMUPOBaHUSI MUPOBO33pEHUS 00ydaOIIErocs, ero
MPEJCTaBICHUN O MaTepHaJIbLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIe XUMHUEH
IIPEJCTABICHUS O B3aUMOIPEBPALLCHUAX SHEPTUU U 00 BOJIOLUH BEILECTB B IPUPOJE, O MYTAX
pemieHust TI00aNbHBIX MPOOJEM yCTOWYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKON, MUILEBON U SKOIOTHYECKO 0€30MacHOCTH, IPOOIEM 31paBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUId CcaMOpa3BUTHA M (HOPMHUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 00mIel 1 PyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHUPOBaHHE MBIIUIEHHUS U TBOPUYECKUX CIIOCOOHOCTEH oOyuarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSTENIbHOM  y4eOHOW  JeSTeNbHOCTH,  AOKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, Tak H B
poQecCHOHANBHOM EATENbHOCTH;

3HaKOMHUT CO CHEIU(PHUKOW HAYYHOrO MBIIUICHHS, 3aKJIAIbIBAET OCHOBBI ILIEIOCTHOTO
B3IUIsJ1a HA €AMHCTBO MIPUPO/IbI U YETOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAIIOM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00y4aroIINXCs;

CrocoOCTBYeT ()OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HayYHBIM
3HaHMSIM, K MPUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrMYecKoe oOpa3oBaHME
00y4aroIuxcs.

JlanHble HampaBiieHHS B OOyYE€HUU XUMHUHU OOECHeuMBAIOTCS CHEHU(PUKON coaepKaHus
y4yeOHOro TmnpeaMeTa, KOTOPBIA SIBISETCS MEAarorMueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKM XMMHH Ha OMPEICIEHHOM dTare € pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPHUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMHCs CUCTEMbl IEPBOHAYAJIBHBIX MOHATHH XMMHUHU, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX ITOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepxaHHs IIPOrpaMMbl 110 XUMHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noxxona k e€ m3ydenuro. CopeprkaHHMe CKIIAIbIBA€TCSl U3 CHCTEMbI MOHSTHM O XHMUYECKOM
JJIEMEHTE U BEIECTBE M CUCTEMbl MOHATUH O XUMHUYEeCKOH peakuuu. OO0e 3TH CHUCTEMbI
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CTPYKTYPHO OpPIaHM30BaHbl 10 MPUHLUIY I1OCIEIOBATEIbHOIO Pa3BUTHUSA 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOI'O YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHHUS;

— Ilepuoguueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4€HUS O CTPOEHUH aTOMa M XUMHYECKON CBSA3H;

— IPEACTaBIEHUHN 00 3JIEKTPOIUTHYECKON IMCCOLMAIIMY BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKU IOMYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCA IIOCIEAOBATENIFHO OT OJHOTO YPOBHS K JPYrOMY,
BBIMOMHAS (PYHKUMU OOBACHEHHsS W MPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOMKHOCTEH
MPaKTUYECKOr0 IPUMEHEHUS U TIOTYUYEeHHS] U3y4aeMbIX BEILIECTB.

OcBoenne nporpaMMbl IO XHMHH CHOCOOCTBYET (OPMHUPOBAHHIO IPEICTABICHUS O
XMMHYECKON COCTABJISIONIEN HAay4HOM KapTHUHBI MHpa B JIOTUKE €€ CHUCTEMHON MPHUPOIbI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3yueHne xumun
INPOMCXOOUT C TPHUBJICYCHWEM 3HAHMM M3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xknaccs» u «dusuka. 7 kaace».

[Ipu n3yueHnn XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUN OCHOB XUMHUUECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKON JEATEIbHOCTH YEIOBEKA U KAK OJHOIrO
13 KOMIIOHEHTOB MHMPOBOHM KyNbTyphl. 3ajada ydyeOHOro IMpeaMera COCTOMT B (hOPMHUPOBAHUU
CHUCTEMbl XMMMUYECKUX 3HAHMM — Ba)KHEHIIMX (PAKTOB, MOHSTHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNII MHPOBO33PEHUECKOr0 XapakTepa, f3blka HaykKd, B
MPHOOILEHNH K HAyYHBIM METO/IaM MO3HAHUS MPU W3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIUil, B
(GOopMHpPOBAaHMM W pa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX NIPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOW U y4eOHO-UCCIIE0BATENIbCKOM J1EATEIbHOCTH, OCBOCHUH MPaBUl O€3011aCHOTO
oOparieHus ¢ BeUIeCTBAMU B MIOBCETHEBHON JKHU3HH.

[Ipy u3yd4eHHH XMMHMM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)XXHOE 3HAUYEHUE
puoOpenH Takue IeH, Kak:

— (hopMHpOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

— HAaNpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMaTHYecKOoe IMpHOOIIeHnEe o0yJaroumxes K
CaMOCTOATEJIbHOM  IIO3HABATEJIbHOM  JEATEIBHOCTH, HAy4YHbIM  METOAAM  IIO3HAHMA,
(hopMHUPYIOIUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieueHne YCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMUCS OIBITa
pa3sHOOOpPa3HOI JEsTEeNbHOCTH, MO3HAHMUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIILHOE 3HAUE€HUE AJIS PA3JINYHBIX BUAOB AESITEIbHOCTH;

— (hopmupoBanue obuell (yHKIMOHATBHON U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
qrcie YMEHHU OOBSCHATH W OIICHWBAThH SIBJICHUS OKPYXKAIOMIETO MHUPA, UCIIONB3Yys 3HAHUS U
OIBIT, TOJy4YEHHbIE MPU M3YYEHUH XUMHM, NPUMEHATh HMX IpPU pelIeHuH MpodieM B
ITOBCEHEBHOM KU3HU U TPYJIOBOU 1E€ATEIBHOCTH;

— (hopMupoBaHHe y 00Y4aIOLIMXCS T'YMaHUCTHYECKMX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMHYECKUX 3HAHUU A7 BBIPAOOTKH SKOJIOTMYECKH II€JIECOO0pa3HOro IMOBEIACHHSI B OBITY U
TPYAOBOH AESATEIBHOCTH B IIENIAX COXPAHEHUS CBOErO 3J0POBbS M OKPYKAKOLIEH IPUPOIHOU
cpensl;

— pa3BUTHE MOTUBALMHU K O0yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEGHHs OOLIEUEIOBEYECKUX I[EHHOCTEH, NOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduIIs U HANPABJICHHOCTH AaJbHEUIIEr0 00yUeHHS.
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OO0miee 9nCiIO YacoB, OTBEAEHHBIX I U3YYCHHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro

oOpazoBanwsi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).
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COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponmp XMMHMM B JKM3HM uelloOBeKa. XHMMHSA B CUCTEME HayK. Tema un
BemecrBa. dusnueckue cBONCTBAa BELIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsiTHe O
METO/axX MMOo3HaHMs B XUMUHU. UncThle BemecTBa U cMec. CriocoObl pa3iesieHust CMECeH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3yieMeHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass (Qopmyna. BaneHTHOCTh aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XUMHYECKOI0 3JIEMEHTA B COSIMHEHHH.

KomnuectBo BemecrBa. Monb. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
4Kclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XUMHUUECKUX COSTUHEHHM.

duznyeckue U XUMHUYECKHE SIBJICHMS. XHUMUYECKass peakuuss U €€ NpHU3HAKU. 3aKOH
COXpaHEHUs Macchl BEIECTB. XUMHUECKUe ypaBHeHus. Kiaccudukanus XUMHYECKUX peaKIi
(coemuHeHuUsI, pa3OKEeHHS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, IMpaBujiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpaTOpHBEIM O0OPYJOBaHHEM, M3YYE€HHE U ONMUCaHhe (PU3UYECKHX CBOWCTB
00pa3I0B HEOPraHMYECKUX BEIIEeCTB, HaOM0IeHNe Pu3nyecKuX (IUIaBlieHUuE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KHIIEHHUE M KOHJIEHCAIUs BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNa C KUCIOTOM) SIBJICHU, HaOIt0IeHUe
U ONHCAaHME TPU3HAKOB MPOTEKAHHWS XHUMHUYECKMX peakuuid (paslokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIoM Oapusi, pa3ioxenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >Keje3a c pactBopoM coiu Mmenu (1), m3yuenue crnocoboB
pas3zeneHuss CMeced: ¢ MOMOIIBI0 MarHuTa, (WIBTPOBaHHWE, BBIIAPUBAHUE, IUCTUIUIALMS,
xpomarorpadus, NpPOBEJCHHE OYHCTKM IOBAPEHHOW coNu, HaAOII0OJeHHEe U  ONUCaHHE
pe3yJabTaTOB IPOBEIEHUS OIBITA, WIIOCTPUPYIOIIENO 3aKOH COXPAHEHWS MacChl, CO3/1aHue
Moeleld MOJICKYJT (ITapOCTEPIKHEBBIX ).

Baxueiilue npeacTaBUTe M HEOPraHUYECKHUX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucinopoxg — 3ieMeHT M HpOCTOE BELIECTBO.
Haxoxxnenue kucinopoja B npupoae, GU3NdecKkue U XUMHUYECKUE CBOMCTBA (PEaKIMH TOPEHUs).
Oxcupnpl. [lpumenenue kucnopona. CrocoObl MOMy4YeHHS KHCIOpoAa B J1abopaTOpuu H
npoMbIIIieHHOCTH. KpyroBopor kuciopona B mpupone. O30H — amtorponHas Moaudukanus
KHCTIOpO/Ia.

TemnoBoli 3(p(deKkT XUMHUECKONM peakluH, TEePMOXMMHUYECKHE YpaBHEHUS, 3K30- HU
SHIOTEPMUYECKUE peaKUMU. TOIIMBO: yrosb M MeETaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MapHUKOBOTO (exTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bonopon — »nemeHT M mnpocroe BemecTBo. HaxoxkaeHue Boxopona B IPUPOAE,
(u3nueckue 1 XuMUYECKHe CBONCTBA, MPUMEHEHHE, CTIocO0bI moydeHus. KuciaoTel u comu.

MomnsipHblif 00bEM Ta30B. Pacy&Tbl Mo XUMHUECKHM YPaBHEHHSIM.

O®uznyeckne cBoMcTBa Boabl. Boma kak pactBoputenb. PactBopwl. HacebllieHHble u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOopuMOCTb BewlecTB B Boje. MaccoBas J0isl BELIECTBA B
pacTBope. XuMu4eckre cBOMCTBa BoIbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOAE U B JKU3HU
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yenoBeka. KpyroBopor Bozabl B mpupoje. 3arpsA3HEeHHE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpasyromnire (OCHOBHBIC, KUCIOTHBIC, aM(pOTepHBIC) U Heconeobpasyroniie. Homenkmarypa
okcuoB. du3nyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuidl. Pu3nueckue M XUMHUYECKHE CBOIlcTBa OcHoBaHMU. llomyuenue
OCHOBAHM.

Kucnorel. Knaccuduxanus xkuciaor. Homenkmnarypa kucnor. dusndeckue U XUMHYECKUE
cBorcTBa KUCIOT. P aktuBHOcTH MetaiioB H. H. bekeroBa. [Tonydyenue Kucior.

Conu. HomeHnknarypa cosneil. @usndeckue U XMMHYECKUE CBOMcTBa coiel. [lomyuenue
COJIEH.

'eneTnyeckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeIICHUE COACpKaHMs KUCIOpoa B BO3AyXe, MOMydeHHe, CoOnpaHue,
pacro3HaBaHWe W H3y4EHHE CBOWCTB KHCIOpOZa, HAONIOJEHUWE B3aUMOJECUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS M IMpEKpaIeHusi TopeHus (mmoxkapa), 03HaKOMIIEHHUE C
oOpa3liaMy OKCHJIOB W ONHCAHHE WX CBOKMCTB, IMOJIy4eHHE, COOMpPAaHHE, PACIO3HABAHHUE H
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCITOJIb30BAHKME BHIEOMATEPUAIIOB), HAOIIOCHHE 00pa3lloB BEIIECTB KOIMUYECTBOM
1 Momnb, ucciaeaoBaHUE OCOOEHHOCTEW pPAacTBOPEHHUS BEIIECTB C PA3THMYHON PACTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBHE BOJBI C MeTaulaMH (HaTpueM U KajbllieM) (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumoyeicTBuss okcunga memu (I1) ¢ pacTBOpoM CepHOM KUCIOTBI, KHUCIOT C METaJUIaMH,
peakuuii HEWTpalau3aluH, IOJYYEHHE HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHUE OJHOIO
METaJlJIa [PYTUM U3 pacTBOpPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Baxxnenmue
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuonuveckuii 3axkoH u Ilepuoanyeckass cucremMa xumu4yeckux 3jemedntos I, HU.
MenpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKas ¢BsA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie TOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIETOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TaJlOreHbl, UHEPTHBIE ra3bl).
DJeMeHTHI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux dsemeHToB [[. M. MengeneeBa. Ilepuonsl m rpynnbl. PU3MYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3orombl. Onektponsl. CrtpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB MEPBbIX 20 XUMHUUYECKUX AIeMEHTOB [leproanueckoi CUCTEMBI
J. W. MenneneeBa. XapakTepucTUKa XHUMHUYECKOI'O »HJIEMEHTa [0 €ro IOJOKEHHUIO B
[Tepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.
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3nauenue [lepronnueckoro 3akoHa u llepuoandeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUUECKHX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucienus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C PacTBOpPaMHU KHCJIOT U IIEJIOYEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMH (TOpeHHEe, PEaKIINK pPa3I0KEHUs, COEAUHEHNUS).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XMUMHH B 8 KJIacce OCYIIECTBIISAETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBCHHO-HAYUHBIX TIOHATHH, TaK M TOHATHH,
SBIISIOIIUXCS] CHCTEMHBIMU JJIs1 OTJIEbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAay4dHBIH (DaKT, TUMOTe3a, TEOPHs, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpUKanus,  MEePUOJUYHOCTb,  HAONIOAEHHE,  DKCIEPHUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: MaTepus, aTroM, DIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUH 3aps]l, BELIECTBO, TelO, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (U3NYECKUE BEIUYMHBI, CIUHUIBI U3MEPEHUs, KOCMOC, IJIaHETH,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6uochepa.

l'eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIE TOPOIBI, IOJE3HBIE
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peaKus

[lepuoanueckuii 3akoH. I[lepuogmueckas cucremMa xumudeckux osiaemeHtoB [[. .
MenpeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHUMHYECKHUX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaJdbLUs U HUX COCOUHEHMM B COOTBETCTBUH C
M0JI0’KeHUEM 371eMeHTOB B [lepronuyeckoii cucteMe U CTpOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJBl XMMHMUYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEMIETKH M BUJA XUMHYECKOM
CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3lIMUHBIM KjaccaM HEOPraHWYECKUX COEAMHEHMM, reHeTHYecKas
CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccngukamuss XUMUYECKUX PeakIfii M0 pa3INYHbIM MpH3HAKaM (10 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeneHel
OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xumudeckoi peakuuu. [loHstue 006 0OpaTUMBIX U HEOOPATUMBIX
XMMHUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TETEepOreHHbIX peakuusx. Ilonarue o
kartanuze. lloHatne o XuMHueckoM paBHOBecMU. DaKTOphl, BIUAIOIIME HA CKOPOCTb
XMMHUYECKON peakliy U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.
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OKuUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM, SJEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBieHHE YPAaBHEHMM OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOIb30BAaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPOINTHL. KaTnoHsl,
aHUOHBI. MeXaHHM3M [HCCOLMALMK BELIECTB C pPAa3IMYHBIMM BHJAMH XHMHYECKOW CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun moHHoro ooMeHa. YcioBHsI IMPOTEKAaHUS peaklMi MOHHOro oOMeHa, IOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KUCIIOT, OCHOBAHMHM M COJIEH B CBETE
MpeJCTaBIeHUH 00 3JIEKTPOIUTUYECKOM aucconuanuu. KayecTBeHHBbIE peaklMU Ha HOHBI.
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMH KPHUCTALUIMYECKUX PEIIETOK HEOPraHMYECKMX BEUIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpHs),
HCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMHMYECKOM PEAKIUH OT BO3ICUCTBHS PA3IMYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MpOIecca AUCCOMHALNN
KUCJIOT, ILenod4ed M coied (BO3MOMKHO MCIIOJIb30BaHME BHUAEO MAaTEepHajoB), IPOBEICHUE
OIBITOB, WJUTFOCTPHPYIOIINX IMPHU3HAKK NMPOTEKAaHUs peakiyii MOHHOro obMeHa (oOpa3oBaHHe
ocajika, BbIIEJIEHHE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, peakUuu pa3iokKeHMs, COeINHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KAYECTBEHHBIX pEAaKIUN Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 MX cOeJUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne M (U3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrEHOB.
XWMHYECKHE CBOWCTBA Ha TMpUMepe Xjopa (B3aMMOACHCTBHE C MeETalIlaMH, HEMETaJUIaMu,
miesiouamu).  XsopoBoaopos. ConsHasg  KUCIOTa, XMMHMUYECKUE CBOMCTBA, IIOJy4YEHUE,
IpuMeHeHue. JlelicTBre XJ10pa U XJIOPOBOAOPOAa Ha OPraHu3M 4elloBeKa. BaykHenmme XIopu bl
U UX HaXxOXJI€HUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOIHBIE MOJU(PUKALMK KHCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA
ceppl. CepoBoOpOJ, CTpoeHHE, (PU3NUECKHe U XUMHUYECKHE CBOWCTBA. OKCHIBI CEphbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3MUECKUE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mMpeacTaBHTENs Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PEeaKIluH,
JeXallue B OCHOBE IPOMBIIUIEHHOTO croco0a IMONy4eHHs CepHOW KHUCIOTHL IlpumeneHue
cepHOM KUCI0Thl. Cou CepHON KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COoeIMHEHUN B TMpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpelibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpAIICHHUSL.

OObmast xapaxkTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCIEHUs. A30T, pacHpocTpaHEHHWE B MHpupoie, (u3nuecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOJCTBa, IToNyuyeHHe U mpuMeHeHne. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHMCIOTa, €€ IOJy4YeHHE,
¢usnyeckne M XMMHUYECKHE CBoicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHue HUTPATOB M COJEW aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
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ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoEMOB). Dochop, amnoTpornHble MoaudUKAUU
dbocdopa, duznueckne nu xumudeckue cpoiictBa. Oxcua dochopa (V) u dpochopnas kucnora,
¢usnyeckue M XUMHUYECKHE CBOWCTBa, momydeHue. Mcmonb3oBanue ¢(ocdaroB B KauecTBe
MHUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3yeMeHTOB |V A-rpynmbel. OcoOE€HHOCTHM CTpPOEHHUs aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUA. YTIJIEPOJ, aJUIOTPOIIHbIE MOIU(BHUKALIMY, PACIPOCTPAHEHHUE B
npupoze, Gpusndeckre u XuMHUIECKue cBorcTBa. Ayncopouns. KpyroBopor yriepona B mpupoze.
Oxcunpl yriaepona, ux (Gpusnueckrue U XMMUYECKUE CBOMCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHHEe U TIPUMEHEHHEe. DKOJIOrHYeCKUe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJI00AIbHOTO MOTEIUICHUsT KIMMAara, MapHUKOBBIM 3¢ ¢eKkT. YronbHas KuUCIoTa U eé
colu, X (PU3MYECKHe M XMMHUYECKHE CBOWMCTBA, NOJIy4YeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauyanpHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUMHEHUSAX YIriepoja
(MeraH, 3TaH, ATWJIEH, AalETUJIEH, 3TAaHOJ, IJMLIEPHH, YKCycHas kuciora). Ilpupoausie
WCTOYHUKU YTJIIEBOJAOPOJOB (yrojb, MPUPOAHBIA Ta3, HEPTh), MPOAYKTH HX MepepadoTKu
(OeH3uH), UX poisb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE O OMOIOrMUECKU BaXKHBIX BELIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HU YEIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOICTBa, NOJIy4yeHHE U IPUMEHEHHUE.
Coenunenus kpemHus B mnpupoge. OOmue mnpenctaBieHus o0 oxcuae kpemuus (1V) u
KpeMHHeBoU Kuciore. CHIIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHek e
CTpOUTENIbHBIE MaTepUaibl: KepamMHKa, CTEKJIO, IEMEHT, OeToH, jxene300eToH. IIpobmembl
0€30I1aCHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MATEPUAJIOB B TIOBCEAHEBHON XKU3HH.

Xumuueckuii IKCnepumenm:

U3yyeHue oOpa3l[0B HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOJIIOJCHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pu3nuecKkrue U XMMHUYECKHE CBOICTBA TaJOr€HOB U MX COCIAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJOpUAOB (TajJoreHua0B),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPHAIIOB), HAONIOJCHHWE TMporecca OOyrJIMBaHMsS  caxapa I0J  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEpHON KHCIIOTHI, U3yUYCHHE XUMHUECKHX CBOWCTB pa30aBICHHOM CepHOM
KHCJIOTBI, TPOBEJICHHE KAueCTBEHHOW peakiuM Ha Cylb(paT-HOH U HaONIOJEHHE NpHU3HAKA €€
MIPOTEKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMH CBOWCTBAMH a30Ta, (ocdopa M UX COeTMHEHHH
(BO3MOXXHO HMCITOJIb30BAaHKUE BUICOMATEPUAIIOB), 00Opa3iiaMu a30THBIX U (HochHOpHBIX yI0OpeHUH,
MOJlyuYeHUe, coOMpaHue, paclo3HaBaHUWE M H3Y4YEHHE CBOICTB aMMuaka, IPOBEIEHUE
Ka4eCTBEHHBIX pEaKkUMi Ha HOH aMMOHMSI U (ocaT-uOH M H3Yy4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C Mebl0 (BO3MOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), W3YUYEHUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ynepeHa, O3HAKOMJICHHE C IMPOIECCOM aJCcOpOlMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOrasa, NOJIy4eHue, COOMpaHue, paclio3HaBaHUe
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, NMpPOBEJCHHE KAYeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKaTHOM NPOMBIIUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a/a4 1o TeMe «Baxkneimme
HEMETAJJIBl M UX COCTUHECHHS.
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MeTajjabl M X COeTUHEHUS

OO0masi xapakTepuUCTHKa XWMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHHUHM WX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux 3nemeHToB J[. . MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTaioB. MeTtaminueckas CBs3b M METAJUIMYECKash KpUCTaIMYecKast
pemérka. DJIEKTPOXUMHUYECKUN PsAJl HanpsDKEHUW MeTauioB. PU3MUYECKMEe W XUMHYECKHUE
cBoiicTBa MeTayuioB. OOuIMe crnocoObl MoNydyeHNus MeTauloB. [IoHATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyTYH, TIOPATIOMHHHMI, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounbie MeTauIbl: IoNOXKEeHUE B Ilepruoauyeckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHHE B mpupoje. OU3NYECKHe U XUMHUYECKUE
CBOIICTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U THAPOKCUBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHEBIX METAINIOB U UX COCTUHCHHI.

[[lemoyHO3EMENBHBIE METAUIBl MAarHuii W KajubLUil: mnojoxeHue B llepmomgmueckoi
cucreMe xumuyeckux syemMeHToB JI. M. MeHnneneeBa, CTpoeHME UX aTOMOB, HaxOXICHUE B
npupozae. PU3NYeCcKUe U XMMHYECKME CBOWCTBA MAarHus W Kaiblusa. BaxxkHelmume coennHEeHUs
KanmbpIus (OKCU, TUAPOKCU, CONu). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux siemeHntoB J[. .
MenieneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npuponae. Gusndyeckue 1 XMMHUUYECKUE CBOMCTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA M TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenneneeBa, CTpO€HHUE aToMa, HaXOXJIeHue B mpupojae. Ousnyeckne U XUMHYECKHE CBOMCTBA
xeneza. Okcunpl, ruapokcuasl U conm kenesa (ll) m xenmesa (l1l), ux cocra, cmoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4EHUE pe3yJIbTAaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimopose  (BO3BMOXKHO — HCIIOJNIb30BaHME  BUJCOMATEpPHANiOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHWs, Kajbllvs, aJlOMUHUS, ITMHKa, xene3a (1) u sxemesa
(1), meau (1), HaGMrOIEHUE U ONMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIisg ¥ KaJblus (BO3MOXXHO MCIOJIb30BAaHUE BUICOMATEPHUATIOB), UCCIIEA0BaHUE aM(OTEPHBIX
CBOICTB T'UJIpOKCHUIA ATFOMUHHS U TUJIPOKCUAA [IUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaxkHelIme MeTallibl 1 UX COCAUHCHUS.

XHuMHA H OKpYXKaIOLIas cpeaa

BemectBa u maTtepuanbl B MOBCEIHEBHOM KU3HU 4eioBeka. be3onacHoe ucnoiib30BaHue
BEIIECTB M XMMHYECKHX peakiuii B ObITy. [lepBasg momomp Npu XUMHYECKHX OXKOTax M
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIIHsI
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pas3IoB MaTepHaioB (CTEKIIO, CIIIaBbl METAIIJIOB, TOIMMEPHBIE MATEPUAIIBI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MexXnpeIMETHBIX CBSI3€H MPU M3YYEHHH XUMHH B 9 Kjacce OCYIECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK H TOHSATHH,
SIBJISTFOLIIMXCS] CACTEMHBIMHU JIJIS1 OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'0 LIUKJIA.
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OOmue ecTecTBEHHO-HAYYHBIC IIOHATHS: HAY4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBaHKE, H3MEPEHHE, MOJICNb, SIBJICHHUE, TAPHUKOBBIA AP (EKT, TEXHOTOTHsl, MaTEPHAIIbIL.

@dusmnka: MaTepHusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWA, H3O0TOIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIa, OJIIEKTPUUSCKHHA  3apsil, TNPOBOMHHUKH, IOJYHPOBOJHUKH,
IMIJIEKTPUKHU, (OTORIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUME BEIECTBa, Tras,
pacTBOp, pacTBOPHMOCTh, KPHCTAJUIMYECKAas pEHIETKa, CIUIaBbl, (HU3MYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocepa, rumpocdepa, MuHepanbl, TOpHbIE MOPOIbI, IMOJE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/ OOYYCHHSI XUMUHU B €IUHCTBE YUYCOHOW M BOCITUTATEIIHLHOU JICATEIIBHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCUHUCKUMU  COIHOKYJIBTYPHBIMH H  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMHU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YUIarOIIUXCSI.

JIngHOCTHBIE PE3YJNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIECHHOCTHBIX OPUEHTAIIMA U PACHIMPEHHE OIbITa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTH4eCKOro BOCIUTAHUSA:

[IEHHOCTHOT'O OTHOILICHUS K OT€YECTBEHHOMY KYIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJeANI0, TOHMMAaHUs 3HAYCHUS XUMHUYECKOM HayKd B KU3HM COBPEMEHHOI'0 OOIIECTBa,
CIOCOOHOCTH BIIAAETh JOCTOBEPHON MH(OpMAalMel O MepeloBBhIX JOCTHKEHUSX U OTKPBITHIX
MHPOBOW M OTCUECTBCHHOW XWUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOMCTBE
MHUpa 1 00IIEeCTBa;

2)rpaskIaHCKOro BOCIIUTAHMSA:

MIPEJICTAaBJICHUSI O COIUAIBHBIX HOpMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKATUBHOMN KOMITETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIeIOBATEILCKON, TBOPYECKOW M JPYIMX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOO0pa3HOW COBMECTHOM JIEATEILHOCTH TP BHITIOJTHEHUH YUCOHBIX, TTO3HABATEIbHBIX 3a1a4,
BBITIOJIHEHUH XWMHUUYECKUX HKCIIEPUMEHTOB, CO3JaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHUMAHHUIO U B3aMMOIIOMOIIHM B MpOIecce 3TOM Y4eOHOM NesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJCHUE W TMOCTYNKH CBOMX TOBAPUILEW C TO3UIIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MMOCIEACTBUI MOCTYIIKOB;

3)eHHOCTH HAYYHOTI'0 MO3HAHUS

MUPOBO33PEHUYECKHE  MPEACTABJICHHS O  BEIIECTBE UM  XMMHUYECKOM  peaKiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM W COCTABIISIONIME OCHOBY IS
MOHMMAHUS  CYINIHOCTH HAYYHOH KapTUHBI MHpa, NPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C MPUPOTHON CpPeoi, O poin
XUMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJILHBIE MOTHBBI, HANPABJICHHBIC Ha IIOJYYCHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXoAuMBbIE Ui OOBACHEHHS HAOII0JaeMbIX TMPOLIECCOB M SBJICHUW, TMO3HABATEIHHOM,
MH(OPMAIMOHHON U YUTATENBCKOM KYIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATYPOU, AOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMH
nH(OPMAIMOHHBIX TEXHOIOTH;

WHTEpEC K OOYYCHHIO M TO3HAHMIO, JTIOO03HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOW M HMCCIIEIOBATEIbCKON ACSITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS OOYYCHHUsI B TaJIbHECUIIIEM;

4)popmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH J>KM3HHM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »KWU3HH, OCO3HAHUE TIOCICACTBUUA W HENPUSITHE BPEIHBIX
MpHUBbIUEK (YyMOTpeOIEHUsT alKOroisi, HAPKOTUKOB, KYPEHHUS), HEOOXOAUMOCTH COOIIOICHUS
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npaBusl 0€30MAaCHOCTH TPU OOpaIeHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY W peajbHOMN
KU3HU;

5)Tpy10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3yUeHHIO npodeccuil u Tpya pa3IudHoOro poja, yBaKeHHE K
TPyAy U pe3yibTaraM TPYJOBOW JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE INPUMEHEHHS
MPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATBHONW TPACKTOPUU
MPOJOKEHHsT 00pa3oBaHUsA C YUETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOW MPO(ECcCHOHANIBHON AESTENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCS B MpoheccroHalbHOM cpejie;

6)3K0/10r14ecKOro BOCIIUTAHUA:

JKOJIOTMYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHKY KH3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro obOpasza >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME IEHHOCTH COOIOJICHUS MPaBII O€30IMacHOr0 TOBEJCHUS MPU padOTe C BEIIeCTBaMH,
a TaKKe B CUTYaIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJIy4YyaeMble NMPU HU3YYCHUHM XUMHUHU, IS PEUICHHS
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOM, 1T MOBBIIEHUST YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS TTI00aTBHOrO XapakTepa HKOJIOTMUECKUX MPoOJieM U MyTed WX perIeHHs
MOCPEACTBOM METOJIOB XHMHUH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MPaKTHKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS (OPMHPOBAHUS
MHPOBO33peHUsl OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, NMPUHIUI, TUnore3a, GakT, cucrema,
MIPOIECC, IKCIIEPUMEHT H JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MPeAMETOB (OPMUPOBAThH MPECTABICHHUE O
[[EJIOCTHOW HAy4YHOW KapTUHE MHUpa, U YHUBEpPCAIbHBIC Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU AESITETbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHHsI UCIOJIb30BaTh NPUEMBI JIOTHUECKOrO MBIIUICHUS TPU OCBOSCHUHM 3HAHUMA:
pacKpblBaTh CMbBICI ~XMMHUYECKUX TMOHATHHM (BBIIENATH UX XapaKTepHble IPU3HAKH,
yCTaHABIIMBATh B3aMMOCBSI3b C IPYTHMH MMOHSTHSIMH), UCIIONB30BATh MOHITHS ISl OOBSICHECHUS
OTHENbHBIX (DaKTOB M SBJICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KIacCHU(PHUKAIIUU
XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEAKINI, YCTaHABIUBATH MPUIMHHO-CIICJICTBEHHBIE CBSI3U
MeX1y 00BEKTaMU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXAeHus (MHAYKTUBHBIC, IeyKTUBHbIC,
10 aHAJIOTHH ), ICTIATh BBIBOJIBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHITHh B MPOLIECCe TMO3HAHUSA MOHATHS (MIpeIMETHBbIE M MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HCIIOJNIB3yeMble B XHMHH, MPEOOPa30OBBIBATH MIUPOKO
MIPUMEHSIEMbIE B XUMUU MOJICbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYeCKas ¢GopMysia M ypaBHEHHE XHMHUYSCKOH PEaKIUU — TMPH pPEIIeHUHd y4eOHO-
MO3HABATENbHBIX 3a/lad, ¢ Y4€TOM OTHUX MOJACIBHBIX TNPEICTABICHUN BBIBIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIECTB U
XUMHYECKUX PEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHSI B U3yUaEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebcKue AeiicTBHUS
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YMEHHE HCIOJNb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

nproOpETEeHHE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEACHUIO YYEHUUECKUX
JKCIIEPUMEHTOB, YMEHHE HAOMI0AaTh 32 X0JIOM Mpollecca, CaMOCTOSTENIBHO MTPOrHO3UPOBATh €0
pe3ynbTat, (opMyIHpOBaTh OOOOIIEHHS W BBHIBOABI MO pe3yiabTaTaM MpPOBEIEHHOTO OIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3IUYHBIX BUIOB
1 (opM IpeCTaBICHHUS, TOTYYaEMYIO U3 Pa3HbIX HCTOUHUKOB (HayYHO-TIONYJIsipHAsl TUTepaTypa
XUMHYECKOTO COJEp)KaHUsl, CIPAaBOYHBIE TOcoOUs, pecypchl MHTepHEeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJIbI U 3aIIPOCHI TIPU MMOUCKE U 0TOOpE HHPOPMAIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
OIpENeNIEHHOrO THIA, MPUOOpPEeTEeHHE OmbITa B OOJACTH HCIIOIb30BaHUA HH(OPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTUH, OBJIaJIEHUE KYJIbTYypOil aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpPATh ONTHMAJIbHYIO (HOpMYy MpENCTaBICHUS
nH(poOpMaIMK ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/ladydl HECIOKHBIMU CXEMaMH, TuarpaMMmamu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

yYMEHHUE HCMOJIb30BaTh M aHAJIU3UPOBAaTh B IIpolecce y4yeOHOM M Hcciel0BaTeNbCKON
JeSITeIbHOCTH UH(OPMALIKIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIbCKOr0 X035HCTBA U TPAHCIIOpPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

YMEHHsI 3aJaBaTh BONPOCHI (B Xoie Awanmora u (WJIKM) JUCKYCCHU) TO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIAThH MOTyYeHHbIC Pe3yIbTaThl TO3HABATEIBHOMN IEATETHHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 pe3ylbTaTOB BBIMOJIHEHUS XUMHYECKOIO
9KCIepuMeHTa (J1a00paTOPHOrO OMNbITA, JIAOOPATOPHOW pPabOTHI MO HCCIEOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

YMEHUSl Y4eOHOIro COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATENbHOM U
HCCIIEIOBATEIbCKON JIEATENbHOCTH IpPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE Yy4déra
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUIA, ONpeeleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIE y4eOHbIE JeiicTBUS:

YMEHHME CAMOCTOSTENIBHO OMPENEATh LEIN ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HaubOonee H(QeKTUBHbIE CHOCOOBI pelleHHss y4eOHbIX M [O3HABaTENIbHBIX  3aj1ad,
CaMOCTOSITEJIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIM aaropuT™M ACUCTBUN TpHU
BBIIIOJTHEHUM 3aJaHuil ¢ Y4E€TOM IOJIy4eHMs] HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMsIX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yybTaTa 3asBICHHOU LIEJH,
YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpe/IjiaraéMble B YCIIOBUU 3aJJaHUM.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepaabHOil pabouell mporpamMMmoil, BBIJENSIOT: OCBOCHHBIC
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OOyJaroNIMMUCST HAy4dHbIE 3HAHHWS, YMEHHS M CIIOCOOBI JCHCTBUH, crenuduueckue i
MpEeaIMETHOW o0nacTu «XUMHs», BUIBl JIEATEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpPIpEeTaINH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalLIUSX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh COPMUPOBAHHOCTH Y 00yUAIOUINXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas Jo0JI1 XHMUYECKOro
JJIEeMEHTa B COCAMHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COIIb,
AJIEKTPOOTPULIATENIEHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKasl peakiuus, Kiaccudukanus
peaKuii: peakiuu COeIMHEHUs], PEaKINK PA3IOKEHUs, peaKlUK 3aMEeIIeHUs, PEaKIuu
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
NOJISIpHAsl U HEMNoJIsipHasi KOBAJIGHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBas J10JIs BELECTBA (IIPOLIEHTHAs KOHLIEHTpALus1) B pacTBOPE;

® WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATUH M NPUMEHSTH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

® CIIONIb30BaTh XHMMHYECKYI0 CHUMBOIMKY JJsi CcOCTaBleHuss (opMyl BEHIECTB H
YpPaBHCHUN XUMHYECKUX PEAKIINN;

® OIpeneNATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OHMHAPHBIX COCIMHEHMSX, CTEIECHb
OKHCIIEHUSI DJIEMEHTOB B OMHApHBIX COEIUHEHHSIX, NPUHAUIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEOUHEHMH 1o QopMmynaMm, BHJ XHUMHYECKOH CBS3H
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

e packpeiBath cMbica Ilepmommueckoro 3akona [[. M. MenaeneeBa: AeMOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nonoxkeHuss B llepuonmyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOrazipo;

e ONHCHIBaTh U XapakTepu3oBaTh TabnuuHyo Qopmy Ileproanueckoit cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh IMOHATHUS «TJIaBHasg moarpynna (A-rpymnmna)» u
«mobounas mnoarpynma (b-rpymma)», mameie ¥ OonblliMe MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKaMH CTPOEHUs aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsia sapa, oOIIee YHCIO 3JIEKTPOHOB H
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

e iaccupuIUpPOBaTh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKIE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  MOATBEpP)KJasi  ONUCAHUE [pPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHii;

® [IPOrHO3MPOBATh CBOMICTBAa BEIIECTB B 3aBUCUMOCTH OT UX KAa4ECTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSAX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MacCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B
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® [IPUMEHSTb OCHOBHBIE OINEPALMU MBICIUTEIBHOM NEATENbHOCTH — aHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
CIIC/ICTBEHHBIX CBSI3€l — /I M3Y4EHHUs CBOWCTB BEIIECTB M XMMHYECKHUX DPEaKLuH,
€CTeCTBEHHO-HAayYHbIE ~ METOAbl  TO3HAaHUS  —  HAONMIOAEHWE,  HM3MEpEHHE,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICIEHHBIN);

e Cle[OBaThb IPaBWIAM IIOJb30BaHMs XHUMHYECKOH Tmocyqol M J1abopaTOpPHBIM
00OpyZOBaHUEM, a TaK)Ke IMpaBHJIaM OOpAlICHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSAMH T10 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOIYYEHUIO
U COOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOXOpOAA M KHCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C ONpeAeIEHHON MaccOBOM /10y1ell pacTBOPEHHOIO BEIECTBA, MJIAHUPOBATh
U MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT ¢ IOMOIIbIO0 MHIMKATOPOB (JJTakMyc, eHOon(TaaenH, METUIOPaHXK U APYTrHe).

K koniy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

® DPACKpBIBaThb CMBICI OCHOBHBIX XMMHYECKHX IMOHATHUN: XMMUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KAaTUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJIOXKHOE BELLIECTBO, BAJIECHTHOCTD,
3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIECHUS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TETIOBOH AP PEKT peakunu, Mojib, MOJSAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HERJICKTPOJIUTBI, 3JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakUud MOHHOro oOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBalleHTHAs, HOHHAs, METAJNIMYECKas), KpUCTAJUIMYecKas pEIETKA, KOpPpO3Us
METaJUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM pEaKLMU, MPENesbHO JOoIycTUMas
koHuentpanus [1/IK Bemiecrna;

® JUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMUYECKMX MOHSATHH U NPUMEHATH 3TH
MOHSITUSI TTPU ONMCAHUH BEIIECTB U UX MPEBpaIllEHUl;

® UCMOJNB30BaTh XHMHUYECKYIO CHMBOJMKY JJsI COCTaBiIeHHs (OpMYT BEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINH;

® ONpeAenaTh BaJCHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUSX PA3JIUYHOIO0 COCTaBa, MPUHAIEKHOCTh BEILECTB K OIpPEIeIIEHHOMY
KJIacCy COCAMHEHHH 1o (opMyrnaMm, BUJl XUMHUYECKON CBS3U (KOBaJEHTHas, MOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XMMHYECKON
¢dbopmyse, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COECTUHEHHM, TUI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

e packpbiBaTh cMbich Ilepuoauueckoro 3akoHa J[. YI. MenzeneeBa u 1€eMOHCTpUPOBATh
€ro MOHMMAaHHUE: OMMCBHIBATh M XapaKTepPH30BaTh TabMMuHyo Gopmy llepmommaeckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», manble W GomblIMe MEPHOJBI,
COOTHOCUTh O00O3HAUYEHMsI, KOTOpbIe MMEIOTCA B IEpPUOAWYECKON Talmuue, C
YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsiz sIpa, oOlIee YMUCIIo JIEKTPOHOB U PaclpeeNieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATh OOLIME 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOWCTB JJIEMEHTOB U HX
COEMHEHMM B MIpeJesiax MalblX NEPUOJOB U IVIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS
UX aTOMOB;
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e iaccupuIUpPOBaTh XUMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKIE
peakuuu (10 YUCIY M COCTaBY YYacTBYIOUIUMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBATH) OOLIME U CHEHU(PUUYECKHE XUMHUYECKHE CBOWCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIU;

® COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUUECKON AUCCOLMALMU KHUCIOT, LMIEJIOYEN U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHI IMOCPECTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

® [IPOrHO3HPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BOSMOXHOCTH
MPOTEKAHUSI XUMUYECKUX TIPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOI0 3JIeMEHTa 10 popMyJie COeAUHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

e coOmomaTh MpaBuUiia TOJB30BAHUS XMUMHUYECKONM Tocyqod U JabopaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOIYYSHHIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

® MPOBOAUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAB PA3IMYHBIX BEILECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

® [IPUMEHSATh OCHOBHBIC ONEpPAlMU MBICIUTENILHON AEITeIbHOCTH — aHAIM3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISBICHUE MPUUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
HayyHbIE METONbI I[O3HAHUS — HaONIOJEHWE, W3MEPECHHe, MOJCIUPOBAHUE,
SKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuyecTBO Yacon
Ne HaunmenoBanue pa3aenos u DJIeKTpOHHbIe (LM (ppOoBbBIE)
n/n TeM MPOrpaMMbl Bcero Konrpounuere Hpakriteckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1.1lepBoHavyabHble XUMHUYECKHE NOHATHS
XuMus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6nuoreka [JOK
NPaKTHYECKOH eI TeIbHOCTH https://m.edso0.ru/7f41837c
YyeoBeKa
12 BeiriectBa 1 xXuMuueckue 15 1 bubmuoreka IJOK
peaKIu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2.BaxHelinne npeacTaBuTe Il HEOPraHMYECKUX BellecTB
21 Boznyx. Kucnopoa. [lonsitue 6 bubnuoreka [JOK
00 okcHaax https://m.edso0.ru/7f41837c
29 Bonopoa.ITonsitue o kucinorax 8 1 bu6nuoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmmoreka [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJTacChI 1 1 1 bubmuoreka [JOK
HEOPTaHWYECKUX COeTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3.Ilepnonnyeckuii 3axkoH u [lepuoguveckas cucrema xumudeckunx 3j1emeHToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumnueckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUU

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO
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[leproanueckuii 3aK0H U
31 Ilepuognueckas cucrema 7 bu6nmmoreka [JOK
XUMHYECKHX 3ieMenToB [1. 1. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue aroma
3.2 ﬁﬁfffﬁfﬁ;?m 8 1 Bubmorexa OK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIHHBIC PEAKITHH
Hroro no pazneny 15 bubmorexa LTOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edso0.ru/7f41837c
OBUIIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME
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9 KJIACC

KounvecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB H TeM uudpoBbie
Ne n/m P Kontposabhueie | IIpakTuyeckue (uscpp )
NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3znes 1.BemecTBo 1 XumMmnyeckue peakiuu
[ToBTOpEHME 1 yriyOieHne 3SHAaHUI bubmuorexa [JOK
1.1 5 1
OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [JOK
' peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIMTUYECKAs! TUCCOLAALINSL. 3 1 1 bubmmoreka [JOK
' XUMHYECKHE PEakuH B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2.HemMeraiibl 1 MX cOeAMHEHUS
21 OO1m1as xapakTepuCTHKa XUMUYECKHX 4 1 bubmuorexa LIOK
' anemeHTOB VIIA-rpynmsl. I"ajgorensr https://m.edsoo.ru/7f41a636
. JICMCHTOB -TPYIIITEL. u
25 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| snmenros Vaspyam. sson qoutoprx | 7 ;| DuGworelOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHHUS
. JIEMCHTOB -TpyIIEL. YT u
. Pyl pol https://m.edsoo.ru/7f41a636
KPEMHUI ¥ UX COSAMHEHUS
Hroro no pazneny 25
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Pa3gen 3.MeTaliIbl 1 X COeANHEHUS

3.1 OO6mme cBOMCTBa METAJLIO 4 bubmorexa [IOK
) HE CBOMCTBA MET B
B : https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2 B I 1 1 2
3 AXHENIINe METAJIJIBI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pasnery 20
Pa3znen 4. Xumus 4 OKpy:Kaoas cpeaa
4.1 BemiecTBa 1 MaTepuainl B JKU3HU YEJIOBEKA 3 bubmmorexa [OK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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ITOYPOYHOE INIJIAHUPOBAHHUE

8 KJIACC
No Kosun4vecTBo yacos Jara DJIeKTPOHHBbIE HU(POBbHIE
Tema ypoka Kontpoasubie | IlpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bceero U3yYeHHUs
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Ponb Xxumuu B 1 bub6munoreka [JOK
JKM3HM YeJI0BeKa. Tella U BelecTBa https://m.edsoo.ru/ff0d210c
5 ITougaTue o MeTomax NO3HAHUSA B 1 bu6munoreka [JOK
XUMHN https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [JOK
oOparieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000opyaOBaHUEM»
Yucreie BemecTsa U cMmecu. Cr1iocoOsl bu6mmoreka [{JOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
) «lfasz[eneHHe cﬁeceﬁ (ma mpumepe 1 bubmmoreta LIOK
. https://m.edsoo.ru/ff0d28c8
OYUCTKH ITOBAPEHHOM COJIHN )»
bub6munoreka [JOK
0 ATOME 1 MOTEKY T ! https://m.edsoo.ru/ff0d2a6e
7 XUMHYECKHE dJIEMEHTHI. 3HaKH 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U ClIOXKHBIC BEIIeCTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IIOCTOSHCTBA COCTaBa 1 bub6mmoreka [JOK
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BEIIEeCTB. XUMUUecKas popmya. https://m.edsoo.ru/ff0d2eae
BasieHTHOCTh aTOMOB XUMHUYECKHUX
3JICMEHTOB
11 OTHOCHTENbHASI aTOMHAsE Macca. 1 bubmuoteka [JOK
OTHOCUTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOT0 1 bub6mmorexa [JOK
3JIEMEHTA B COEIUHEHUHN https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. 1 bub6nunoreka [JOK
MorssipHast Macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKUE SIBJICHUS. 1 bu6mnoreka [JOK
Xumu4eckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycia0Bus NPOTEKaAHUS 1 bubnmnoreka LIOK
XUMHUYECKHX PEaKIUit https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. 1 bubnuoreka [JOK
XuMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: Komu4aecTBa, Macchl
17 BEIIIECTBA 10 YPABHCHUSIM 1 butamorexa LHOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKUX PEaKIuii
Krnaccudukarus XuMHIecKux
18 peaKung) (COEITII[I/IHGHI/ISI pasioKeHus 1 bubmmoreta LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIONEIUCT. O6O6YI[IIICHI/IC " 1 bubmmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alNs 3HAHHUIA
20 Kontponbnas padora Nel mo teme 1 1 bubnmnoreka LIOK
«BetecTBa 1 XUMHUYECKHE PEAKIIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras 1 bubmuoreka [IOK
Bo31yxa. Kuciaopom — aeMeHT u https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
® o
\ H31/Iqec1<1/1(e Y XUMHYECKUE CBOMCTBA . BuGmmorexa LIOK
KHCIOPOIA (POITLIT ORMCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsrtre 06 okcumgax
) C;;;:oflj nonyquZIs[ KHCZOP?: B . BuGmorexa LIOK
TOPUHU U TIPOMBITINICHHOCTH.
H1abopaTop P " https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciaopoaa
TennoBoii 3¢ ekt Xumuueckoi
peaKkIuu, MOHITHE O bu6mmoreka [JOK
24 1
TEPMOXUMHUUYECKOM YPaBHCHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMHUYECKHUX PEAKIIHIX
T .
e ; OIUTUBO (HE(Th, YTroib U Me’fl;aH) . Butnorexa LOK
ATPASHEHNE BOSAYXA, CHOCODH ero https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHIS
IT 6ota Ne 3
JTy4eHHe U COOUpaHH
v P . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/Ia, U3yYEHHUE €0 CBONCTBY
Bonopox — anemeHT u npocroe bubnmnoreka [JOK
27 1
BerecTBo. HaxoxkieHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA 1 bub6maunoreka [JOK
Bonopoaa. [Ipumenenue Bomopoza https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTOTAX U COJAX 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI IOTy4eHus BOJIOPO/Ia B 1 bubnuoreka [JOK
nTabopaTopuun https://m.edsoo.ru/ff0d4dd0
5| lonyeonmt s cobupmmme noropors, | 1 1 bitGorers 110K
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €T0 CBOWCTBY»

[JOKYMEHT NOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULMMNANBHOE KA3EHHOE OBLLEOEPA30OBATEJIbHOE YYPEXXOEHUE
"MOBEAUHCKASA CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LUKOJIA", leopruny
MapuHa MUTprEeBHa, AMPEKTOP

24.09.24 06:00 (MSK)

Ceptudukat E51970C1BFBF739F489422EFF9013CBF



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32 MossipHbIit 00bEM razoB. 3aKOH 1 bubnuoreka LIOK
Asorapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béma, KonumaecTBa

33 BEIIlECTBA ra3a o er(; U3BECTHOMY 1 bubmoreia HOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Beruncnenus 00bEMOB Ta30B 110
34 YPaBHEHHUIO pEaKLMy Ha OCHOBE 1 bubamoreta [IOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIICHHH Ta30B

35 DOU3NIECKUE U XUMUYECKHE CBOMCTBA 1 bu6mmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [lonstue 06 1 bubmuoreka [JOK
WHIKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens.

37 Hacrlmennnle 1 HeHachICHHbBIE 1 bu6munoreka [JOK
pacTtBOpbl. MaccoBast 107151 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTnueckas padora Ne 5 mo reme

38 «IIpurorosiieHre pacTBOPOB C 1 1 bubnuoreka LIOK
onpeaeIEHHON MacCOBOM JT0JICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBAY

39 Kontponbuas padora Ne2 mmo teme 1 1 bubamnoreka [IOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KacCUpUKaIus, 1 Bbub6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonmyueHne 1 XUMUYECKHE CBOMCTBA

41 KI/?CJ'I};I;eHLI:: OCHOBHLT: u S 1 bubmrorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB

42 OcHoBaHUsA: COCTaB, KjIaccuduKamus, 1 bu6mmoreka [{OK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4eHnue 1 XUMUYECKHE CBOWCTBA 1 bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bu6munoreka [JOK
44 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XuMHU4YECKUE CBOMCTBA 1 bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeanue): HOMEHKIIATYpA,
46 CHOCOéBI;) HIE)JIyq)eHHﬂ XI/IMI/I‘{ZEKI/IC 1 bubmoreta LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas pabota Ne 6. Perenue
47 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1 1 bubmuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
['eneTnyeckast CBsI3b MEXK,
48 KJIaccaMu HeopraHqucxniy 1 bubmiorexa [IOK
. https://m.edso00.ru/00ad9a50
COEJIMHEHUM
49 O06o0011eHNE U CUCTEMAaTH3aLIH 1 bubnuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas pabora Ne3 o reme
50 ”OCI?;BHHe KJ'IF:J.CCLI HEOPraHUYeCKHX 1 1 Bubmrorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHECHUM
[TepBbie MOMBITKH KIaCCHPUKAITITT
ol xml/)mqecxnx AJIEMEHTOB. IC?IOH;IITII/IG 0 1 bubmnorexa LIOK
https://m.edsoo.ru/00ad9ffa
IpyNIax CXOAHBIX 3JIEMEHTOB
[Teproauyeckuit 3aK0H U
52 Heinoinqecmﬂ cucreMma 1 bubmorexa IOK
https://m.edsoo.ru/00ada52c
XUMHUYecKux ajemeHToB /1. W.
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Menneneena
53 [Iepuonpl, rpymnmsl, HOATPYIIIBI 1 Bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atroM0B. CoCTaB aTOMHBIX 1 bubnmnorexa [IOK
saep. M3ororsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 0007109eK
95 aT(f)MOB SHGMGHTI())B [Tepuonuueckoii 1 bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl 1. 1. Menneneera
XapakTepucTuka XUMUYECKOT 0
56 3JIEMEHTA MO €T0 IMOJIOKCHHUIO B 1 bu6mnoreka [JOK
[Mepuonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuonuueckoro 3aKoHa
57 JUIS Pa3BUTHSI HAYKU U NIPAKTUKU. []. 1 bubnmnorexa [IOK
U. MenneneeB — y4u€Hblid, Tieqaror u https://m.edsoo.ru/00ada96e
rpaKIaHuH
DJEKTPOOTPUIIATEIIHHOCTh AaTOMOB
58 XI/IMI/I‘{peCKI/II:( BHJ'ICMCHTOB/ 1 bubmorexa LIOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepouHas pabora
59 HNonnas xumuueckas CBsi3b 1 bubmioreia HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast XumMu4deckast 1 bubmuorexa I[{OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenomnspHast 1 bubmmnorexa [IOK
XHUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6nunoreka [JOK
62 CTeneHs OKHCIICHHs 1 https://m.edsoo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEILHBIC 1 bu6mmorexa [JOK
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peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 butmmorexa LIOK
https://m.edsoo.ru/00adb076
KontpoarHas pabora Ne4 o reme
65 «CTpEGHI/IC aTgMa. XuMudeckas 1 1 brbmrorexa [IOK
https://m.edsoo.ru/00adb486
CBSI3b)
66 PesepBHblil ypok. O60011€HE U 1 bubmmnorexa [IOK
CHCTEMaTH3alHs 3HAHUI https://m.edsoo.ru/00adh33c
67 PezepHblil ypok. O6001meHNe 1 1 bu6muoreka LIOK
CHCTEMATHU3AIMS 3HAHUMN https://m.edso0.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eH1E U 1 bu6mmoreka [JOK
CHUCTEMATH3ALM 3HAHUM https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBbIE

JI:;-)H Tema ypoka Beero Kontpoansnbie | IIpakTuyeckue i[:;:eﬂﬂﬂ o0pasoBaTejbHbIE
padoThI padoThI pecypchl
IIepnonnuecknii 3aK0H.

1 Ilepuoguueckas cucrema 1 Bbubnmoreka [JOK
XUMHYECKHX 3i1emenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena

2 | cxotemmmmmcimononmos | 1 biGnorera LIOK

B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccugukanus u HoMeHK1arypa 1 bubmuoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMu4eckon CBSI3U U THUIIEI 1 bu6mmoreka [{JOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponbnas padora Nel o reme

5 «[ToBTOpEHUE 1 yriydnenue 1 1
3HaHUU OCHOBHBIX Pa3JieJIOB Kypca
8 Kiacca»

6 Knaccudukanus xumMmuaecknx 1 bubnuorexa [JOK
peaKiuii 10 pa3IHYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOU

7 peaKkuuH. HOHﬂI;He 0 TOMOI'E€HHBIX U 1 bubmorexa [OK

https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PeaKIMsIX
[TonsiTHe 0 XMMHYECKOM BuGmiorexa LIOK
8 paBHOBecu#. DaKTOPHI, BIHSIOIINE 1

Ha CKOPOCTH XUMHUYSCKOMU pCaknuu

https://m.edsoo.ru/00adc28c
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Y TOJI0)KEHUE XUMMHUYECKOT O
paBHOBeECHUS
OxucnuTeIbHO- bu6munoreka [JOK
9 1
BOCCTaHOBUTEIIHHBIC PEAKIHH https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHYECKOMN
10 I[I/IC(IJ)OLII/IaLII/II/I?CI/IJIBHBIe U cia0dbie 1 bubmiorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HonHbIe ypaBHEHHSI peakui 1 Bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI 1 bubmuoreka [JOK
00 2JEKTPOTUTHYECKON https://m.edsoo.ru/00add5d8
JIUCCOITHAITUT
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpECTABICHUN 00 1 bubmmorera [IOK
N https://m.edso0.ru/00add8b2
AIEKTPOIUTUUECKON AUCCOLUALINHI
. bubnuoreka IIOK
14 Homsite o riapomse coneit 1 https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMaTH3 AL 1 bubmuoreka [JOK
3HAHHUH https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IC 3KCl'IpepI/IMeHTaJ'II)HI)IX 1 1 bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KontponsHas padora Ne2 o teme
17 «OIIEKTpONIUTHYECKAs 1 1 bubnuoreka LIOK
nucconranvs. XuMAYECKHE https://m.edsoo.ru/00addec0
peakluu B pacTBOpax»
18 OO0m1as XxapaKTepuCTHUKA TaJTOTEHOB. 1 bubmuoteka [JOK
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XUMHUYECKUE CBOMCTBA Ha IIPUMEPE
xJjopa

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

XnopoBogopoa. ConsiHas KUCIIOTa,

19 €CKHE CBOMCTBA, MOJYYECHUE buGmnorexa LIOK
XUMHYECKHE CBOMCTBA, MOJIYUCHUE,
i https://m.edsoo.ru/00ade104
PUMEHEHUE
[Ipaktuueckas pabora Ne 2 o Teme
20 «ﬁonTHZHI/Ie f:l(zmHoTﬁ KHCHETLIT i bubmmorexa LIOK
I . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
B
o I)I‘H/IC;'ICCHI/IH He(; ypalinzmmv(l) BuGmiorexa LIOK
XUMUYECKUX PEAKIUi, CCIIH OAUH
peaitt A https://m.edsoo.ru/00ade488
U3 peareHTOB JaH B U30BITKE
29 OO61mas xapakTeprcTUKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AnnorpornHbie MOAU(PUKAIIMKI CEPHI.
Haxoxnenue cepsl u eé bubnmnoreka LIOK
23 .
COCIIMHEHUH B MPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBonopo, CTpOeHuUE,
24 @HZqugKEei xnrlzmqecme butamorexa LHOK
. https://m.edso0.ru/00ade802
CBOICTBA
Okc cepnl. CepHa cIIoTa,
H3UY U XUMUYCCKU
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHHNE
XUMUYECKUE PEaKInu, JIexkallue B
OCHOBE TIPO €HHOTO crocofa
HOBE TP MI)IHJJ'IVHH o CII BuGmmorexa LIOK
26 MOJTyYEHUS] CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpeibl

https://m.edsoo.ru/00adec8a
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COCTMHEHUSIMH CEPBI
27 Brrunciaenue maccoBoii 1011 1 bu6nunoreka [JOK
BBIXOJIa MPOYKTA PEAKI[UU https://m.edsoo.ru/00adec8a
OO01as xapakTeprucTHKa dJIEMEHTOB
VA-rpynmsl. A3or,
28 pacnpocTpaHeHUe B IPUPOC 1 bubmiorexa LIOK
’ https://m.edsoo.ru/00adeea6
buznyecKue 1 XUMHUYECKHE
CBOMCTBa
AmMMuak, ero pu3nvIecKue u
29 XUMHUYECKHUE CBOMCTBA, MOIyYEHUE 1 brbmorexa [IOK
’ https://m.edso0.ru/00adf004
U TIPUMEHEHUE
[TpaxTruueckas padora Ne 3 mo Teme
30 «ﬁonyquHe aleMHaKa U3Yy4YeHHE 1 1 bubmorexa HOK
N ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3OTHas KucioTa, €€ puznueckue u 1 bubnmnoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banne HUTPATOB U COJEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 ynoopeHuii. XuMHUYECKOES ’ 1 butamorexa LHOK
. https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHCHMSAMU a30Ta
®dochop. Oxcua pochopa (V) u
33 (bocc(li))o;I:Haﬁ ann(}))Ta q)(blzll)m(qeim&e u 1 butamorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTyUICHUE
Hcnonw3oBanue Gocdaros B
34 KaueCTBE MUHEPAJIbHBIX 1 bubmuoreka [IOK
yao0peHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
npupoaHon cpepl pocharamu
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VYriepon, pacipocTpaHEHHE B

35 npupojie, PU3NICCKUE U 1 bubmioreia HOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcupl yriiepona, ux (U3HIecKue
U XUMUYECKUE CBOMCTBA.
36 DKoNoruueckre mpooIeMsl 1 Bubmorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YIJIepoa
(V)
i bubnuoreka [JOK
37 VYronpHas KHCIIOTa U € Con 1 https://m.eds0o.ru/00ae006c
[Tpaktuyeckas padora Ne 4 o Teme
38 "I[lomydeHue yriekucaoro rasa. 1 1 bubmuoreka [JOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHavanbHBIC TOHITHS 00
39 OplngI/I‘leCKI/IX BEIIIECTBAX KaK O 1 Bubmorexa IOK
https://m.edsoo.ru/00ae054e
COCMHEHUSX yIriiepoa
40 Kpemuuii u ero coequHeHus 1 bubamoreta [1IOK
https://m.edso0.ru/00ae080a
[TpaxTrueckas padora Ne 5.
a1 Pelienne skcniepuMeEHTAIBHBIX 1 1 bubnuoreka LIOK
3a/1a4 1o TeMe «Baxueiinme https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI Ml KX COSTUHCHHUS
KonTtponbnas pabora Ne3 o reme
42 «Baxcrl){eﬁume erMeTaJIJIBI U UX 1 1 Bubmmorexa HOK
https://m.edso0.ru/00ae0el8
COCTUHEHUS
43 OO0mas xapakTeprucTHKa 1 bubmoreka [JOK

XUMHUYCCKUX SJIEMEHTOB —

https://m.edso0.ru/00ae103e
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MeTajuioB. Meramiueckas CBs3b U
METAJINYECKass KpUCTAIUINYECKast
peméTka. PU3HUECKUE CBOWCTBA

METAJIJIOB
44 )B(I/IMI/I‘-IGCKI/IC CBoﬁCTjsa METaJLJIOB. . Bubmiorexa LIOK
JIEKTPOXUMHUYECKHUI DS
P . AR https://m.edso0.ru/00ae1156
HaIpsHKEHUH METAJIOB
O61ue crnocoObl MOTyYeHHs!
. MetaiioB. CiuiaBel. Beruucienust . BuGorexa LIOK
10 YpaBHESHUSAM XUMHYECKUX
P . https://m.edsoo.ru/00ae1156
pEeaKInid, €CIM OJIMH U3 peareHTOB
COJIEPKUT MPUMECH
bubmmoreka [{OK
46 IT 1
OFAITHE O KOPPO3HH METaILTIoB https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 1
[Henowreie MeTamIEL https://m.edsoo0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUBI HATPUS U 1 bub6maunoreka [JOK
KaJInst https://m.edsoo0.ru/00ael14b2
49 [llenoyHo03eMenbHBIE METATIIBI — 1 bu6mmoreka [JOK
KaJIbIMA ¥ MarHui https://m.edsoo.ru/00ael15e8
bu6mmoreka [{OK
50 B 7 1
WRHCHIIIE COCAMTCHHA KalbIHA https://m.edsoo.ru/00ae15e8
51 O00011IeHE U CHCTEMATH3AIIUS 1
3HaHUH
52 JKEcTKOCTh BOMBI U CITOCOOBI €€ 1 bub6munoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [IpakTruueckas padora Ne 6 o Teme 1 1 bubmuoreka [JOK

"YKECcTKOCTH BOJBI U METOBI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 [ — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTrepHbIC CBOICTBA OKCHIA U bubnmnorexa [IOK
THIIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJIU bubnuoreka [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3aIus
3HaHUU
[Tpaktuyeckas padora Ne 7.
59 Pemienune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aja4 1o TeMe «BaxkHeiinme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKUX PEaKIUii, €Clii OIUH
60 U3 peareHTOB J]aH B U30bITKE WIN bubamnoreka [IOK
COJIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa MPOIYKTa
peakiumn
61 O060011IeHNE U CUCTEMATH3aLIUS
3HAHUIA
KonTponbras padora Ne4 mo reme
62 «BaxHeume MeTaIbl U UX
COETUHEHUS
63 BemiecTBa u matepuaisl B bu6maunoreka [JOK

MMOBCETHEBHOM JKU3HU YeJIOBEKA

https://m.edso0.ru/00ae3f50
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XHUMHUYECKOE 3arpsAA3HCHUC

bu6nmnorexa [JOK

64 OKpYIKaroIIel cpepl ! https://m.edsoo.ru/00ae4270
65 Ponp xuMum B pernieHun 1 bubmoreka [JOK
IKOJIOTUYECKHX MPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. O60011eH1E 1 1 bubmuorexa [{OK
CHCTEMaTHU3allUs 3HAHHIA https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O600menue u 1 bubnmnoreka LIOK
CHUCTEMATH3aLUsA 3HAHUN https://m.edsoo.ru/00adh33c
68 PesepBublit ypok. O6o01eHue u 1 bu6muoreka LIOK
CHCTEMATHU3ALINAS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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