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HHOACHUTEJIBHAA 3AIIMCKA

DAOIT OO0 s obydaronmuxcsi ¢ HapyIICHWSMH OIOPHO-ABUTATEIILHOIO armapara
(BapuaHT 6.1) SBISETCS OCHOBHBIM JIOKYMEHTOM, OIPEACISIONIUM COACpKAHUE OOIIero
o0Opa3oBaHMs, a TaKXe perjiaMeHTHPYIOIIMM 00pa30oBaTelbHYIO AESITebHOCTh OpraHu3aluu B
€IMHCTBE YPOYHOM M BHEYPOYHOH MAEATEILHOCTH Ipu yuere ycraHoBieHHoro ®PI'OC OO0
COOTHOILIEHUSI 00sA3aTeTbHOM YacTH NpOrpaMMbl M 4YacTH, (GOPMUPYEMOM y4aCTHHKaAMHU
00pa30BaTeNbHBIX OTHOIICHUH.

[Tporpamma HampaBieHa Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHON IPAaMOTHOCTH Y4alUXCS
W OpraHu3alyio HM3y4YeHHs XMUMHUHU Ha JEATEIbHOCTHOM OCHOBE. B mporpamme y4duThIBarOTCS
BO3MOKHOCTH TipeameTa B peanu3anuu TpedoBanuit ®I'OC OOO k ruraHupyeMbIM, JIMYHOCTHBIM U
METalpeIMETHBIM pe3yibTaTaM OOy4YeHHUs, a TaKkKe peaau3alus MEKIPEIMETHBIX CBs3eil
€CTECTBEHHO- HAYYHbIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHUsl.

B mnporpamme ompenensioTCss OCHOBHBIC IEIM HM3YYCHHs XHMHH Ha ypOBHE 8§ Kjacca
OCHOBHOTO 001Iero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yJabTaTbl OCBOEHHUS Kypca OHOJIOTUu:
JUYHOCTHBIC, METANIPEAMETHBIE, TIPEAMETHBIC.

Bapuanr 6.1. anpecoBan obyuaromumes ¢ HOJIA, 1ocTUrmmM K MOMEHTY MOCTYILICHUS B
IIIKOJTY YPOBHS DPa3BUTHS, OJHM3KOTO BO3PACTHOW HOPME M HMEIONIUM ITOJOXKHUTEIBHBIN OIBIT
OOIIEHHSI CO 3JOPOBBIMU CBEPCTHUKAMHU.

W3ydeHne npeaMera Kak 4acTH mpeaMeTHo oomactu «OOmeCTBEHHO-HAYIHBIC TPEAMETHI
OCHOBAaHO Ha MEXIIPEAMETHBIX CBs3sIX C mnpeameramu: «OOmecTBo3HaHuey, «l eorpadus»,
«Hcropusy»,

«MHOCTpaHHBI s3bIKY», «M300pasuTenbHOe UCKYCCTBO», «My3bikay, «HpopMaTHKay,
«Maremartukay,

«OCHOBBI 0€30MaCHOCTH JKU3HEAEATEILHOCTU» H JIP.

BocnurarenbHblil NOTEHIMAN IPeAMETa «XUMHUS» PEATU3YETCS YEPE3:

* YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOILUEHUN MEXJy YYHMTEJIeM M €ro y4YeHHUKaMHu,
CIIOCOOCTBYIOIIUX TMO3UTHBHOMY BOCHPHATHIO Yy4YallUMHUCA TpeOOBaHUM U TPOCHO YUUTEs,
MPUBJICYECHUIO WX BHHUMAaHHUS K O0OCyXJIaeMoil Ha ypoke HH(pOpManuu, aKTUBHU3AIMHU WX
MMO03HABATEILHOM JESITEIIFHOCTH,

* TOOY>KJIEHHE LIKOJIBHUKOB COOJIOATh Ha YpOKE OOIIETPUHSTHIE HOPMBI TOBEIEHUS,
npaBwia OOLIEHUS CO CTapUIMMM (YYUTENSIMM) W CBEPCTHHKAMM (IIKOJIbHUKAMM), HPUHLUIIBI
y4eOHOU TUCIUIUIMHBI U CAMOOPTaHU3aIINY;

* MPUBJICYEHNE BHUMAHUS HIKOJIHHUKOB K IIEHHOCTHOMY AaCIEKTy M3Yy4aeMbIX Ha YypoKax
SIBIIGHUH, OpraHu3aIus ux padoThl C MOJIy4aeMoil Ha YpOoKe COIMAIbHO 3HAYUMOM HHpOopMaIueil —
WHUIIMMPOBAHUE €€ OOCYXKJIEHUS, BBICKA3bIBAHUS YYAIIMMHCS CBOEr0 MHEHHS IO €€ TOBOIY,
BBIPA0OTKH CBOETO K HEl OTHOIICHNUS,

* HCMOJB30BaHUE BOCIUTATEIHHBIX BO3MOKHOCTEN COIEp)KaHUs yueOHOTO MpeaMeTa depe3
JEMOHCTPALIMIO JIeTAM MPUMEPOB OTBETCTBEHHOr0, TPaXIAHCKOIO TOBEACHMS, MPOSIBICHUS
YEJIOBEKOJIIOOHST M JT0OPOCEPAEUHOCTH, Yepe3 MOJA00pP COOTBETCTBYIOIIMX TEKCTOB JIJISI YTCHHS,
3a/1a4 JIsl pelIeHus, MPOOJIEMHBIX CUTYyallu Ui 00CYKIeHUs B KIlacce;

* TpPUMEHEHHWE Ha YPOKE WHTEPAKTUBHBIX (POpM palbOTHI yUaNTUXCS: HHTEIUIEKTYaTbHBIX
UTp, CTUMYIHPYIOIIUX TO3HABaTENbHYI0 MOTHBAIIMIO IIKOJBHUKOB, TPYNIOBOW pPaOOTHI WK
paboTHl B Mapax, KOTOPBIC y4aT MIKOJIHPHUKOB KOMaHIHOW paboTe W B3aMMOJCHCTBUIO C IPYTUMU
JI€ThMU;

* BKJIIOYEHHE B YPOK HMTPOBBIX MPOLEIYP, KOTOPHIE MOMOTAIOT MOJACPKATh MOTHBAIUIO
JIeTeN K MOJTYYEHUIO0 3HAHUM, HATAKUBAHUIO MO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHHWH B Kiacce,



MTOMOTAIOT YCTAHOBIICHUIO TOOPOXKENaTeTbHONU aTMoc(hepsl BO BpeMs YPOKa;

e opranu3zanus medcTBa MOTHUBUPOBAHHBIX M JPYAUPOBAHHBIX y4yallUXCid HaJl HX
HEYCIICBAIOIMMHU OJHOKJIACCHUKAMH, JAKOLIEr0 IIKOJbHUKAM COLMAJIbHO 3HAYUMBbIA OIIBIT
COTPYAHHMYECTBA U B3aUMHOU OMOIIH;

* MHULMUPOBAHUE U MOIAEPKKA UCCIEA0BATEIBCKON IEATEIBHOCTH IKOJIBHUKOB B paMKax
peanu3auuy MMM WHIUBUIAYAJIBHBIX M TPYHIOBBIX HCCIEAOBATEIBCKUX IPOEKTOB, YTO JacT
IIKOJIBHUKAM BO3MOXXHOCTb IPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHHUS] TEOPETHUYECKOM
po0JIeMbl, HAaBBIK T'€HEpUPOBaHUSA U O(OPMIICHUS COOCTBEHHBIX HJECH, HABBIK YBA)KUTEIHHOIO
OTHONIICHUS K YYXKHUM WHAEsIM, OPOPMIICHHBIM B paboTax Apyrux HCCenoBaTeNel, HaBBIK
MyOJIMYHOTO BBICTYIJICHUS TEpe] ayauTOpHeil, apryMEHTUPOBAHUS U OTCTaMBaHHUS CBOECH TOUKH
3pEHUs.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHMsI OPHUEHTUPOBAH Ha OCBOCHHUE
00y4aloOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XHMHH, OCHOB HEOPTaHMYECKOW XWUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX TTOHITHI OPraHMYE€CKON XUMHUH.

CtpyKTypa coaepKaHHsl MPOTrpaMMbl O XUMHH Cc(HOpMHpOBaHA HA OCHOBE CHUCTEMHOTO
noaxona Kk e€ usydenuro. CoaepkaHHUE CKIIAbIBAETCS M3 CHUCTEMbl IMOHATHUA O XMMHYECKOM
3JIEMEHTE U BEIECTBE M CUCTEMBI MOHITHI 0 XUMHYECKOU peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHLUIIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MPEJICTABICHUN PA3HOTO YPOBHS:

. — aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
. — Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;
. — Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

. — IpEeACTaBJIEHUHN 00 3JIEKTPOIUTHUECKON AUCCOLMAIIMM BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJHSIS
GyHKIMN OOBACHEHMSI M MPOTHO3UPOBAHUS CBOWCTB, CTPOECHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XUMHHM CHOCOOCTBYET (DOPMUPOBAHHIO IPEJICTABICHUS O
XUMHUYECKOM COCTaBIIAIOIIE HAay4HOM KAPTHHBI MHpAa B JIOTHKE €€ CHCTEMHOW IpPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOAAaM I03HAHNUs B HayKe.

[Tpu M3ydeHUH XUMHUH MPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKON AEATEIbHOCTH YeIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KYJNbTYypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMbl XHMHYECKUX 3HAaHUM — BaXHEHIINMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX O00O0OIIEHUII MHpPOBO33PEHUECKOrO XapakTepa, s3blka HayKH, B
NPUOOLIEHUN K HAyYHBIM METO/aM MO3HAHUS MPU U3YUYEHUM BEIIECTB M XUMHMUYECKUX PEAKIUH, B
(GOopMHPOBAaHMM U DPa3BUTHUM [I03HABATEIbHBIX YMEHUH M MX TNPUMEHEHUU B Yy4eOHO-
MO3HABATENbHOM M y4eOHO-UCCIe0BaTeIbCKON JesTeIbHOCTH, OCBOEHUHM MpPaBMJI 0€30MacHOrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEITHEBHOM JKU3HU.

[Ipy n3ydeHUM XHMMHUHM Ha YpPOBHE OCHOBHOTO O0IEro oOpa3oBaHUS Ba)XKHOE 3HAUCHHE
MPUOOpPENTU TaKUe LI, KaK:

. —  (¢opMHpOBaHME  WHTEIUIEKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYIHUYECTBY, CaMOCTOATEIBHOMY NPUHATHIO pELIEHUH, CIOCOOHOH
alalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

. — HAIpaBJIEHHOCTb OOYYEHHUS Ha CUCTEMATHYECKOE NMPHOOIIEHHE OOydYaroIMXCs K
CaMOCTOSITENTbHON MO3HABATEIIbHOM JIESTeTbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

. — obecnieueHe yCcIOBUH, CIIOCOOCTBYIOIUX MPUOOPETEHUIO 0O0YYAIOIIMMHUCS OIBITA



pa3HOOOpa3HOW JEATEeTHbHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIFOUEBHIX HABBIKOB (KJIFOUEBBIX
KOMIICTEHIHH ), HMEIOIINX YHUBEPCAITbHOE 3HAYCHHUE JIJISl PA3IMYHBIX BUJIOB JCSATEIBHOCTH;

. — (¢hopMupoBanue 001IeH (YHKITMOHATBFHOW U €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH, B
TOM YHCJIC YMCHUN OOBSICHITH M OICHHBATH SIBIICHHS OKPYXXAIOIIEr0 MUPA, UCIOJb3Yys 3HAHUS U
OTIBIT, TIOJTYYCHHBIE MTPH U3YUYCHUU XUMUH, IPUMEHSTh UX TIPHU PEIICHUH MPOOJIeM B MOBCETHEBHON
KHU3HH U TPYJOBOH JIEATEILHOCTH;

. — (dopmupoBanue y oOydarOmUXcs TYMaHHUCTHYECKUX OTHONICHHWH, MOHUMAaHHS
[EHHOCTH XMMHWYECKHX 3HAHWW Il BBIPAOOTKH HSKOJIOTHYECKH IIeJIeCOO0PAa3HOro TOBEACHUS B
OBITYy M TPYIOBOW NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAOIIEH
MIPUPOTHOMN CPEJIbI,

. — pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHUS OOIICUCIIOBEUYECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HATPABIEHHOCTH JAIBHEUIIIET0 O0yUeHUSI.

MECTO YYEBHOI'O IPEIMETA «XUMHUS» B YYUEBHOM IIJIAHE

B cootBerctBuun ¢ ®I'OC OO0 xumus sBisercss o0s3aTeIbHBIM MPEIMETOM HAa YpPOBHE
OCHOBHOT0 o0miero o0pasoBanus. J[aHHas mporpamma MpeaycMaTpuUBaeT W3y4YeHHEe XUMUU B 8
KJacce- 2 Jaca B HEZIENI0, Bcero — 68 dacos.

COJEPKAHUE OBYYEHUA

8 KUIACC

IMepBoHayajbHBIE XUMHYECKHE MOHATHS

[Ipenver xumuu. Ponb XuUMHHM B KH3HU YelOBeKa. XUMHS B CHUCTEME HaykK. lena u
BemecTBa. GU3NYECKUE CBOWCTBA BEIIECTB. ATpEraTHOe COCTOsSIHUE BemiecTB. [loHsaTHe 0 MeToaax
nmo3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CiocoObl pa3ieneHus cMeceil.

ATOMBI U MOJIEKYJTBI. XMMHYECKHE IeMEeHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BEIIEeCTBa. ATOMHO-MOJIEKYISIPHOE yUEHHUE.

Xumudeckast popmyia. BaeHTHOCTE aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSTHCTBA
coctaBa BemiecTB. OTHOCUTeNbHas aToMHas Macca. OTHOCUTENbHas MOJIEKYJIsIpHAs Macca.
MaccoBast 10JIs XUMHYECKOTO 3JIEMEHTa B COSIMHCHUM.

KomnuecTBo BemectBa. Monb. MonsipHast Mmacca. B3auMocBsI3b KOJMYECTBA, MAaCChl U YUCIIA
CTPYKTYPHBIX €JIMHHUII BemecTBa. Pacu€Tel o hopMyraMm XUMHUIECKUX COCTMHEHUH.

Ousnyeckue M XUMHUYECKUE SIBICHHUA. XUMHYECKas peakiuss u e€ MNpU3HaKh. 3aKOH
COXPAaHEHUS MacChl BEIIECTB. XHMMHYECKHEe ypaBHeHUs. Kiaccudurarus XUMHUYECKUX peakIuit
(coenrHEeHUsI, Pa3I0KEHHS, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYAOW, MpaBUIaMU pabOThl B JTAOOpATOpHH U MpHEMAMU
oOpamieHusi ¢ 1abOpaTOPHBIM OOOpPYJAOBAHHEM, H3y4Ye€HHWE M ONHUCaHWE (PU3HUYECKUX CBONCTB
00pa3Ii0B HEOPTraHMYECKUX BEIECTB, HaOMoIeHne (Pu3nveckux (MJIaBJICHHE BOCKa, TasHUE JIbJa,
pacTHpaHue caxapa B CTYIIKe, KUIICHUE W KOHJCHCAIUSA BOJBI) U XHUMHUYCCKUX (TOpEHHE CBEYH,
MPOKAIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTON) SIBJICHUM, HaOMI0IeHuEe U
OIMCaHWEe TPU3HAKOB MPOTEKAHUS XUMHYCCKHX PEAKIMi (pa3jioKeHUe caxapa, B3auMOJICHCTBUE
CEpHOI KHUCJIOTHI C XJOpHAOM Oapus, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3aUMOJICHCTBHUE kene3a ¢ pacTBopoM conu menu (II), m3ydeHue cmocoOOB pa3aenieHust CMeCe: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHKE, BBIIAPUBAHHE, NUCTWUIALMSA, XpoMmaTtorpadus, MpoBeACHUE
OYHCTKMA TIOBAPEHHOW COJM, HAOJIOJICHWEe W OIUCAaHWe pPe3yJbTaTOB IPOBEICHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOeNIel MOJIEKY (IIapOCTEP>KHEBHIX).



Baskneiinue npeacTaBUTeId HEOPraHUYECKHUX BeleCTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciaopon — 3JIEeMEHT M IIPOCTOE BEILECTBO.
Haxoxnenune kuciaopoaa B mpupojae, (Gpu3mueckue U XMMHUYECKHE CBOMCTBA (peakiuu TOPEHHS).
Oxcunpl. Ilpumenenue xkuciopoga. CrnocoObl MMOMydeHMs] KHUCIOpoJa B JIabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — auioTporHas Moaudukanus
KHCIIOpOJa.

TernnoBoil 3¢h(deKkT XUMUYECKOH peakiuH, TEPMOXMMUYECKHE YpPaBHEHHS, 5K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroJb W MeETaH. 3arps3HEHUE BO3lyXa, YCHIECHUE
MApHUKOBOTO 3 deKTa, pa3pyluIeHHe 030HOBOTO CIIOA.

Bonopon — anement u npocroe BemecTBo. HaxoxxaeHue Bogopoaa B npupoze, pusndeckue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI mosrydyeHus. KucioTsl u comu.

MossipHblil 00bEM ra30B. Pacy€Tsl 10 XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacbeimennele u
HEHaCBILICHHBIE PacTBOPBI. PacTBOpUMOCTE BewecTB B BoJe. MaccoBas 1071 BEIECTBA B PACTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHOBaHMs. Poyib pacTBOPOB B MPUPOJE U B KU3HHU UYEIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arpsa3HeHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeaumHeHnid. Oxcuapl. Kiaccudukanus OKCHIOB:
cosieoOpa3ymolue (OCHOBHbIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoseoOpasyromue. Homenknarypa
okcu0B. DU3nyecKkne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydenre okCcuaoB.

OcHoBanus. Knaccugukanuss OCHOBaHMM: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®Pu3nYeCcKHE M XHUMHYECKHE CBOMCTBa OCHOBaHuil. IlomydyeHue
OCHOBaHMH.

Kucnotsl. Knaccudpukamus kucinor. Homenkmarypa kucior. Ouszndeckue U XUMHUECKUE
cBorictBa Kucnor. Pan akrusaoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. dusznueckue U XUMUUeckue cBoicTBa coieil. [lonyuenue
COJIEH.

I'eneTndeckas CBA3b MEXKy KJIACCAMHU HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpEENICHUE COJEpP)KaHUs KHUCIIOpoAa B BO3AYXE, MOJy4eHHE, coOupaHue,
pacrio3HaBaHME€ M H3YYEHHE CBOMCTB KHCIOpOJAa, HaONIOJEHHE B3aUMOJCHCTBUS BEIECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS W TPEKpalleHHs] ropeHus (moxapa), 03HaKOMJIEHHE C
o0pa3liaMu OKCHJIOB U ONMCAaHUE MX CBOMCTB, MONyyeHHe, COOMpaHue, pacClio3HABaHUE U U3yUEHHE
CBOMCTB BOJOpoAa (ropeHue), B3aumojelcTBue Bojopona ¢ okcugoMm menu (II) (BozmoxkHO
UCMOJb30BaHUE BHUIEOMATEPUANIOB), HAOIIOJECHHE OOpa3lloB BEIIECTB KOJUYECTBOM | MO,
UCCleIOBaHNEe OCOOEHHOCTEM  pacTBOPEHHUS BEHIECTB C  Pa3IMYHOM  PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM [JOJIEM pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTalaMM (HaTpueM M KajbleM) (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIIEOBaHNE OOPa3OB HEOPraHWYECKHX BEIIECTB PAa3JIUYHBIX KJIACCOB,
HaOJIl0/IeHne W3MEHEHUs OKPAacKM WMHJMKATOpPOB B PACTBOpaX KHUCIOT U WIeJoYed, H3ydeHue
B3auMojieiicTBus okcuna Meau (II) ¢ pacTBOpoM cepHON KUCIIOTHI, KUCIOT ¢ METalllaMH, peakLuit
HEWTpaIN3alnH, IOJy4YE€HNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIA IPYTUM U3
pacTBopa COJIM, PpEIIEHHE OKCICPUMEHTAIBHBIX 3aJad 1o Teme «BakHeWline KIacchl
HEOPraHWYECKUX COEAMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux djiementos JI. M.
Menpneneea. CtpoeHue atoMoB. XuMHYeCKass CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu



[TepBble MOMBITKY KIaCCHPHUKAIIUN XUMUYIECKUX AJIeMeHTOB. [IoHSATHE O TpyIax CXOIHBIX
3JIEMEHTOB (IIE€JIOYHBIE U IIEJIOYHO3EMENIbHbIE METAlIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHBIC OKCUIBI U TUIPOKCHJIBL.

Ilepnonnueckuii 3akoH. Ilepuommueckas cucrtemMa xumudeckux saemeHtoB /[[. .
MenneneeBa. KopoTkonepuonnas wu umHHONepuoaHas (opmel [lepuomudeckoil  cUCTEMBI
xumuueckux oanementoB JI. M. MenneneeBa. Ilepuoast u rpynnbl. DU3HUECKHUA CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aToMHBIX snep. M3otomnbl. DnekTpoHbl. CTpoeHue 3JeKTPOHHBIX
obomouek atoMoB TmepBeix 20 xuMudeckux diemMeHTOB Ilepmommueckorr cucremer J[. U.
MenpeneeBa. XapakTepUCTUKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoisiokeHuto B I[lepmoanueckoit
cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUs PaJnyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIINaM U MepUoaam.

3nauenue llepnogmueckoro 3akoHa u [lepmoanueckoid cUCTEMbl XMMHUYECKHX 3JEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. J[. M. MenzaeneeB — y4€HbIN U IpayKJaHUH.

Xumuueckas CBS3b. KoBanenrnas (monsipHas u HEMoJsIpHast) CBA3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakuuu. [Iponeccsl okucneHus
1 BocCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pasIoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOICHCTBUE THAPOKCHAA IIMHKA
C pacTBOpaMH KHCIOT M IIEJIOYEH, IMPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKINH (TOpEHUE, PEAKIIUU PA3JIOKECHHS, COSTUHEHNS ).

Mescnpeomemnuie ceazu

Peanuzamusi MeXnpeaMETHBIX CBS3EH NMpPHU M3YyYEHUHM XUMHUU B § KJIacCe OCYIIECTBISETCA
4yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHATUH, SBISIOUINXCS
CHUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mmure ecTecTBEeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHallu3,
CUHTE3, KiacCUpUKAIUA, TEPUOJUYHOCTh, HAOIIO/IEHUE, OKCIEPUMEHT, MOJEIUPOBAHUE,
HU3MEPEHUE, MOJIEINb, SIBJICHUE.

®dusnka: Marepus, aroMm, DdJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYNa, OJJIEKTPUYECKUN 3apsl, BEIIECTBO, Telo, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (U3MYECKHWE BEJIMYMHBI, €IUHHUIIBI W3MEPEHHS, KOCMOC, IIJIAaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TTOPOIbI, MOJE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA ITPOI'PAMMBLI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUSA
JIMUHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE pe3yabTaThl OCBOEHHUS TIPOrPaMMbI OCHOBHOTO 0O0ImIero oOpa3oBaHUs
JIOCTUTAIOTCS B XO/€ OOyUYeHUS XUMUU B €IMHCTBE Y4eOHOI M BOCIMUTATENBHOUN JEATENIbHOCTH B
COOTBETCTBUU C TPATUITMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSMH, TPHUHITHIMU B OOIIECTBE MpaBUJIAaMU U HOPMaMHU TOBEJEHUS U CIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIAN 00YJIarOIUXCSl.

JIM9HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOH TO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIIMA W PACHIUPEHHE ONbITa JCATEIHPHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTHU:



1) maTpuoTHYECKOro BOCHIUTAHUA:

[EHHOCTHOTO OTHOLICHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJICIUIO0, TIOHMMaHWsl 3HAYCHHS] XHUMHYECKOH HAyKd B JKH3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHOUW HHGOpMAIMEl O MEPeNOBBIX IOCTHIKEHHUSIX U OTKPBITUAX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHpa
M 0O0ILIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTAaBICHUS] O COILMAIBHBIX HOpPMax M MpPaBUJIAX MEXJIMYHOCTHBIX OTHOIICHHUU B
KOJIICKTHBE, KOMMYHHKATHBHOM KOMIIETCHTHOCTH B 00LIECTBEHHO 10JIE3HOM,
yueOHOUCCIEeI0BATEIbCKOM, TBOPYECKOM M JOpYruX BUIAX JESTENbHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM NESTENbHOCTH IMPH BBIMOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOJTHEHUH XUMHYECKHX OSKCIEPUMEHTOB, CO3JaHHM Y4YeOHBIX IPOEKTOB, CTPEMIICHHUA K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B IIPOLECCE ATOM Y4YEOHOH IeATENbHOCTH, IOTOBHOCTHU
OLICHHUBATh CBOE MOBEJCHUE U MOCTYIKHU CBOUX TOBAPHUIICH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEUIECTBE M XUMHUYECKOW  peaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH W COCTaBISIOIIUE OCHOBY JUIS
MMOHVMAHUS CYIIHOCTH HAyYHOW KapTHHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX 4YEJOBEKa C MPUPOTHONU Cpeloil, 0 poiu XUMHUHM B TMO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJICHHbIE Ha I[IOJIyY€HHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOAUMBIE Uil OOBSICHEHHsT HAOJIIOAaeMBIX TIPOLIECCOB W SABICHMI, II03HABATEIBHOM,
MH(OPMALIMOHHON M YUTATEIBCKON KYIbTYPhl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENLHON paboThI ¢
Y49eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATYpOH, JOCTYITHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYEHHIO M TO3HAHHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIENOBATENIbCKON NIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIICHHOCTH U YPOBHS O0yUYCHUS B TaTbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HaHHE IIECHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JIOpPOBBIM 00pa3 >KU3HH, OCO3HAHME TIOCIEICTBUNH U HENPHUITHE BPETHBIX MPUBBIYCK
(yrmoTpeOnieHus aJIkoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIOICHUS TMPaBUII
0€30MacHOCTH NP OOpaIleHHH ¢ XMMHUUECKUMHU BEIIECTBAMHU B OBITY M pEalIbHOM JKU3HH,

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO MpodeccHil U Tpylaa pa3indyHOTO poja, YBaXKEHHE K
TPYIy ¥ pe3ysibTaTaM TPYIAOBOU JEATEIHHOCTH, B TOM YHCJIC HA OCHOBE PUMEHEHUS MPEAMETHBIX
3HAHUN MO0 XUMHUH, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIOIIKEHHS 00pa30BaHUS
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YCHemHON TpodeCCHOHaIbHON NESTENbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBAThCS B MPO(eCcCHOHAIBHOI cpejie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

HKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK WCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAHMSA, MOHMMAaHUE IIEHHOCTU 3/0pOBOro M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
[IEHHOCTU COOJIOJICHHS MpaBUi O€30MacHOr0 MOBEACHHUs MPH paboTe C BEIIECTBAMHU, a TaKKe B
CUTYaIUsIX, YTPOXKAIOLIUX 3I0POBbIO U KHU3HU JIIOJIEH;



CIOCOOHOCTH MPUMEHSTh 3HAHMS, MTOJIydyaeMble IPU U3YUEHUU XMUMUH, IS PeIeHHs 3a1ad,
CBA3AHHBIX C OKPYXaIIEeW MPUPOJHON Cpenoi, JUisl MOBBILIEHUS YPOBHSA HKOJOTMYECKOU
KYJIBTYpBl, OCO3HaHUS TJI0O0ATBHOTO XapakTepa SKOJOTHYECKUX NpoOJIeM M MyTel MX peIieHus
IIOCPEICTBOM METOJOB XHWMHH, HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTUKE.

METAHNPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranmpeaMETHBIX pe3yAbTaTOB BBIACISAIOT 3HAUYMMBIC IS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIIEHayuYHble MOHATUS (3aKOH, TEOpHs, HMPUHLUII, TUMOTe3a, (PakT, cCUCTeMa,
IIPOLIECC, SKCIIEPUMEHT U JAPYroe€.), KOTOPHIE HCIIOJIB3YIOTCS B E€CTECTBEHHO-HAYUHBIX Y4YEOHBIX
IpeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUUM U3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHHUE O
[IEJIOCTHOM HAaydyHOW KapTUHE MHpa, M YHUBEpCAIbHbIE Y4eOHbIC ACWCTBUS (IIO3HABATENIBLHBIC,
KOMMYHHUKATHUBHBIC, PETYIATUBHbBIC), KOTOpbIE 00ECleynuBalOT (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITETbHOMY IJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue AeiicTBus:

YMEHUSI MCHOJIb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUIEHUS] IPU OCBOCHHMM 3HAHUM:
PacKpbIBaTh CMBICI XMMHYECKUX MOHITUM (BBLAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAaHABIUBATb
B3aMMOCBS3b C IPYTMMHU MOHATUSMU ), UCIOJIb30BaTh MOHITUS 1151 OOBICHEHUS OT/EIbHBIX (AaKTOB
U SIBICHUH, BBIOMpPATh OCHOBAHMSI M KpUTEPUM A Kiaccu(UKalMM XMMHUYECKUX BEUIECTB U
XUMHUYECKUX pEeaKlUi, YCTaHAaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy OOBEKTaMH
U3Y4EHHUsl, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbBIE, 1€ TyKTUBHBIE, IO aHAJIOTUH), AEJIaTh
BBIBOJIbI U 3aKJIFOUECHUS;

YMEHHME MPUMEHATh B IpOLIECCEe MO3HAHMS IMOHATUS (IPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOIb3yeMble B XUMHUH, MPEoOpPa3oBbIBATh IIUPOKO
IIPUMEHSIEMbIE B XMMHUHU MOJEIbHBIE IMPEACTABICHUS — XUMHUYECKHM 3HAaK (CHMMBOJ 3JIEMEHTa),
xumMuueckas (opMmyna U ypaBHEHHE XHMHMYECKOM peakuud — TpU pPeleHud ydeOHo-
MI03HABATENbHbBIX 33]1a4, C YUETOM ITHX MOJIENbHbBIX IIPEJICTABICHUN BBISBIATH U XapaKTepU30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3Y4aeMBIX OOBEKTOB — XUMUYECKHUX BELIECTB U XUMHUECKUX PEAKIIUH,
BBISIBJISITH OOIINE 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3y4aeMBbIX
rpolrieccax U SBJICHUSIX.

ba3oBble nccienoBarebckmue 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IIOCTaBJICHHBIE BONPOCHI B KauyeCTBE MHCTPYMEHTA IO3HAHHA, a
TaKkk€ B KayecTBE OCHOBBI i1 (OPMHUPOBAHMSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUII;

NpUOOpETEHUE OMNbITa MO IUIAHWPOBAHMIO, OPTraHU3AlMM M TMPOBEACHUIO YYEHHYECKHX
HKCHEPUMEHTOB, YMEHUE HAONI0aTh 3a XOJIOM MpOIlecca, CaMOCTOATENbHO NMPOrHO3UPOBATh €ro
pe3ynbratr, QopmMyaupoBaTh OOOOILIEHHS M BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPOIETaHHON padoTe.

Padora ¢ undpopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOITYYaeMYI0 W3 pPa3HbIX HCTOYHUKOB (HAy4HO-TIONYJSpHAs JUTEpaTypa
XHUMUYECKOT0 COJIEpXKaHMsI, CIIPaBOYHbIe MOCOOMs, pecypchl VHTepHeTa), KpUTUYECKHU OLCHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHUIO;

yYMEHHUE MPUMEHSTh pa3InYHbIe METOJIbl U 3alPOChl IPU MOUCKE U 0TOOpe MHpOpMalUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsI BHIMOJHEHHsS] YU4e€OHBIX M MO3HABATEIbHBIX 3a/1a4
OIpeNIeIEHHOr0 THUMa, NpUOOpeTeHHe OmblTa B 00JacTH UCMONb30BaHUS HH(DOPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYPOH aKTUBHOTO MCIIOJIB30BAHMS Pa3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy THpeacTaBIeHHUs



uHbOpMAlMM M WJUIIOCTPUPOBATH pelIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu hopmamu rpaduKy U UX KOMOMHAITUSAMU;

YMEHHE HCIONb30BaTh W aHATU3UPOBaTh B Mpolecce y4yeOHOM M HCCIeI0BATENbCKON
JesTeIbHOCTH HH(GOPMALIMIO O BIUSHUM IPOMBIIIICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCHIOPTA Ha
COCTOSIHME OKPY’KAIOLIEH NPUPOTHON CpeIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaThb BOMNPOCH (B XoJae Juajora U (WiIM) JUCKYCCHM) II0 CYLIECTBY
oOcyxnaeMoil  TeMmbl, (OpMyIuUpoBaTb CBOU MPEIIOKEHHUS OTHOCUTEIbHO  BBINOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh MOJIyYEeHHbIE Pe3yJIbTaThl II03HABATEIIbHONW JESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTb IPE3CHTAlUI0 pPE3YyJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIEepUMeHTa (Ja00opaTOPHOTO OMbITa, JAOOPAaTOPHOM pabOThl IO HCCIEIOBAaHHUIO CBOWCTB
BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHUSl y4eOHOro COTPYJHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABAaTEIbHON M
MCCIIEI0OBATEIBCKON IEITEITLHOCTH TPU PEIICHNN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta 00X
MHTEPECOB U COIJIACOBAaHUS NO3ULUH (00CyKAeHHs, OOMEH MHEHUSIMH, «MO3IOBBbIE ILITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JIEHCTBUI, OIIpeeleHe KPUTEPUEB IO OLIEHKE KaueCTBa BHIMOJIHEHHON
paboThl U ApyTHUE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSATEJIBHO OIpPENeNATh LENH JIeATeIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD, BRIOMpPATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI PELICHNs YUeOHbBIX U IO3HABATENIBHBIX 33/1a4, CAMOCTOSTENILHO COCTABIISITh
UM KOPPEKTUPOBATh MPEJIOKEHHBIA AITOPUTM JCUCTBUM IIPU BBIIOJHEHUU 3aJaHUM C Y4ETOM
IIOJly4eHUsT HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX, OLEHHUBATb
COOTBETCTBUE IOJYYEHHOIO pe3ysibTaTa 3asdBJIICHHOM 1€, YMEHUE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B yCIOBUU 3a/1aHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJlbTaTOB IO OCBOEHHUIO 0053aTENbHOTO COJAEpIKaHUs,
YCTAaHOBJIEHHOTO JaHHOW (enepanbHO pabouell NporpaMMoi, BBIIEISIOT: OCBOEHHBIE
00y4aroIMMUCs HayyHble 3HAHUS, YMEHUS U CTIOCOObI IeHCTBUM, crienupudecKue 1js MpeIMeTHON
oOnactu «XUMHS», BUIBl JIEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpIIpETalluy,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYALUIX.

K kxoHmy oOy4yenus B 8 kJiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHHUI:

o PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUM
AJIEMEHT, MPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs M HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTENIbHAs AaTOMHAash M MOJIEKYJISIpHAs Macca, KOJWYECTBO BEILECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBasi A0Jsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHULATEIbHOCTD, CTETIEHb OKHUCICHMSI, XUMUYECKas peaklus,
KJIacCU(pUKALU DPEaKIMi: peakuu COEIMHEHUs, peaklUU Ppa3lIoKEHUs, peaklUuu 3aMelleHHUs,
peakiuu oOMeHa, 9K30- M DHJIOTEPMUUYECKHE PEaKLUH, TeIoBoM 3((deKT peakiuu, SApo aToma,
ANIEKTPOHHBINA CJIOW aTtoma, aTOMHasi opOuTalb, paguyCc aromMa, XUMHUYECKas CBs3b, MOJIApHAs U
HENoJIsIpHasl KOBAJEHTHAsl CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, pacTBOp, MaccoBas A0
BelecTBa (MPOIICHTHAs! KOHIIEHTPAITUs) B PaCTBOPE;

L4 HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKUX MOHATHI U NOPpUMCHATH 3TH
TMOHATHA NTIPU OIIMCAHUHU BCHICCTB U UX HpCBpaIJ_ICHI/If/'I;
L4 HCIIOJIB30BAaTh XHMHUUYCCKYIO CHUMBOJIMKY JJII COCTAaBJICHUSA q)OpMy.]'I BCIICCTB U

YPaBHEHNN XUMHUYECKHUX PEAKIINN;



o OIpEJIeNIATh BAaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIWHEHMSX, CTEICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIAMHEHMSX, MPUHAIICKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaCCy COEIWHEHUN Mo QopmyiaMm, BHJI XHMHYECKOM CBsI3M (KOBaJieHTHass U HWOHHAasA) B
HEOPraHUYECKUX COECTUHEHMSIX;

o packpsiBaTh cMbica [leproguueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATh
MMOHMMAaHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX IOJIOKEHHUS B
[lepuoguueckoil cucreMe, 3aKOHOB COXPAHEHHs MacChl BEILECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

o ONMCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit cucTemsbl
XMMHAYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATUS «IJIaBHas moArpynmna (A-Tpynma)» U «moOovHas
noarpynna (b-rpynmna)», maneie U OOJbIIME MEPUOIbl, COOTHOCUTH OOO3HAUEHHUS, KOTOpBIE
umerotcs B Tabmuue «llepuoanueckas cucrema Xxumuueckux snementoB J[. M. MenaeneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsil sAapa,
o0I111ee YMCIIO AIEKTPOHOB M PACIIPECIIEHUE UX T10 AJIEKTPOHHBIM CIIOSIM);

o KIaccuUIUpPOBaTh  XUMUYECKHUE  DJEMEHTHI, HEOpPraHMYeCKHe  BelIeCTBa,
XUMHUYECKHE peakluu (10 YMCIy U COCTaBY YYaCTBYIOIIMX B pPEaKLUU BEIIECTB, [0 TEIJIOBOMY
sdexry);

. XapakTepU30BaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BELIECTB Pa3IUUYHBIX
KJIACCOB, TIOATBEp)KJasi ONUCAaHUE IpUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMUX
XUMHYECKHUX PEaKIIHii;

L4 IIPOTrHO3UPOBATH CBOMCTBA B€HICCTB B 3aBUCUMOCTH OT MX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B pa3JIMYHLBIX YCIIOBHUAX;
o BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJSAPHYHO W MOJSIPHYKHO MACCbl BCLICCTB,

MacCOBYIO JIOJII0 XMMHUYECKOI'0 3JIeMEeHTa M0 (opMysie COeIMHEHHsI, MaCCOBYIO JIOJIO BEIIECTBAa B
pacTBope, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakluy;

o IIPUMEHSTh OCHOBHBIE OIlEPALlMM MBICIUTEIbHON JCSITEIbHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000IIeHIE, CUCTEMATH3ALHIO, KJIaCCU(UKALIUIO, BBIBICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3eH — JJI U3yYEHUS] CBOMCTB BEILECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI
MO03HaHUs — HAOJI0IeHUE, U3MEPEHNE, MO/IEIMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN);

. ClleIoBaTh MpaBUiIaM IOJb30BAaHUS XUMHUYECKOW TMOCYAOH U J1a00paTOPHBIM
o0opy/oBaHUEM, a TaKXKe MpaBUiaM OOpalIeHHs ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
10 BBITIOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB 10 MOJTYYEHUIO U COOUPAHUIO Ta3000pa3HbIX
BelIeCTB (BOAOPOJA M KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MaccoBOM Jonei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M MPOBOAUTh XMMHUYECKHE OSKCIEPUMEHTBHI IIO
pacrmo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TIOMOIIBI0 HWHIUKATOPOB  (JIaKMYyC,
¢beHondTanenH, METUIOPAHXK U APYTHeE).

10



11



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHMS U 5 2 bubmnoreka IIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubnnoreka IIOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnmnorexka HOK

' U COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

12
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmmoteka [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b. BuGmorexa LIOK

32 OKHCIHTEIEHO- 8 1 https://m.eds00.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro o paszeny 15 ﬁtﬁﬁﬁgjg;gﬁﬁmsm
PesepBHOE BpeMms 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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I[TOYPOYHOE ITNTAHMPOBAHMNE

ITOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bu6mmorexa [IOK
yesioBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pad6ora Ne 1 «IIpaBuia paboTsl B
3 71a00paTOPUH M IIPUEMBI OOpaIEHHS C 1 1 bubmorexa [JOK
patop p patl https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYTOBAHUEM)

4 Yucteie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTiueckas paborta Ne 2 «Paznenenue

5 cMecel (Ha IpuMepe OYMCTKH ITOBAPEHHOM 1 1 bubmorera [JOK

pHuMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK

6 ATOMBI H MOTIEKY I . https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThic U CIOKHBIC BEIICCTBA 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuorexa [JOK

9 A -

TOMHOMOJICKYILPHOE YHCHHE https://m.eds00.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

10 Xumnueckast popmyna. BaneHTHOCTh aTOMOB bubmmorexa LIOK

pMyIIa. https://m.edsoo.ru/ffod2eae
XUMHUYECKHX 3JIEMEHTOB

11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10511 XUMHUYECKOT0 JIEMEHTA B bubnnoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK

13 K . Mons. M

oNu4ecTBO BemecTBa. Monbs. MossipHas macca https://m.edsoo.ru/ff0d5230

14 Pu3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XuMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 ycaoBHs IPOTEKaHUSI XUMUYECKUX bubnuoreka [IOK
peaKkuuit https://m.edsoo.ru/ff0d3al16

16 3aKOH COXpaHEHUsl MacChl BEUIECTB. bubnunorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Brrunciienust konmuecTBa, MacChl BEIIECTBA 110 bubnuoteka [JOK
YPaBHEHUSAM XUMUYECKUX PEaKLUU https://m.edso00.ru/ff0d5708
Knaccugpukanus XaMIYeCKUX peakini

18 (coe Hqu):HHﬂH a3JI0KCHUS 3a1\I;e eILI/m bubmmorexa LIOK

A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)

19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIONEIUCT. bubnmoreka [JOK
O00011eHne 1 cucTeEMaTU3aINs 3HAHUI https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel no reme «BermiectBa u bubnnoreka [JOK

20 1
XAMHUYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290

21 Bo3myx — cmechk ra3zoB. CocTtaB Bo3ayxa. bu6mmoreka [IOK
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Kucmopoa — 31eMeHT U mpocToe BEMIEeCTBO.
O30H

dusnyeckre 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d448e

22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa LIOK
pos " > TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTHE 00 OKCHIAX
CrniocoObI MoTy4eHus KUCIopo/ia B
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH bubnuorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TerutoBoit 3 PeKT XUMUIECKON PEeaKITHH,
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU bubnuorexa LIOK
P P : https://m.edso0.ru/ff0d4790
9K30- U SHJIOTEPMHUUYECKHUX PEAKIIHIX
o5 TormmuBo (He(Th, yroiab U METaH). 3arps3HeHUE bubnnoreka [JOK
BO3]1yXa, CITIOCOOBI €r0 MPeI0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktuyeckas padora Ne 3 o Teme
26 «Ilonmydenue u coOupaHue KUCIopoaa bubmorexa LIOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubnnorexka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 ®dusznvecKkue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
2 IT
9 OHATHE O KHCJOTAxX 1 COIAX https://m.edso0.ru/ff0d50d2
bu6mmorexa [IOK
30 Crioco0sI MoTydeHHs BOAOPO/Ia B JIAOOpaTOPUH https:/m.edsoo.ru/fodAddo
[TpakTiueckast padota Ne 4 o teme
bu6mmorexa [IOK
31 «[Tonmydenne u coOupanue BOIOPOa, H3YICHHE

€r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42

16



https://m.edsoo.ru/ff0d448e
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

bubmuorexa [JOK

32 Monsipublii 00bEM ra30B. 3aK0OH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KOJIMUECTBa BEIECTBA
33 THOMY KOJIMYECTB Ilfe ecTBa bubmmorexa LIOK
1A IO CTO HEBECTHOMY KO Y Belt https://m.eds00.ru/ff0d55a0
WM 00BEMY
Boruncnenus 005EMOB ra30B 10 ypaBHEHUIO
34 5 "yp X bubmuoreka [JOK
peaiiuin H% OCHOBE 3aKOHA ODHEMH https://m.edsoo.ru/ff0d5708
OTHOIIICHU! Ta30B
35 o . . bubmuorexa [JOK
M3UYECKHE U XUMHYECKUE CBOMCTBA BOJ https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 CocraB ocHoBanwuii. [ToHsiTHE 00 HHIUKATOPAX https://m.edsoo.ru/ffod59e2
Bopna xak pactBoputens. HacblleHHbIE U
37 g P P M ICHCOBaSI - bubmuorexa [JOK
FCHACHITIEHHEIC PACTBOPEL. Vid A% https://m.eds00.ru/ffod5h40
BEIIECTBA B pacCTBOPE
[TpakTiueckast pabota Ne 5 mo Teme
38 3 P - bubmuorexa [JOK
« pHrOT?BHeHIEe p aCTBOI_),OB © ofipeAen https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JI€il pacCTBOPEHHOTO BEILIECTBAY
Konrtponbnas padora Ne2 o teme «Kucnopog. bubnnorexka [JOK
39 1
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIaccuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[ToryueHne M XuMHUYECKHE CBOKCTBA bubnuoreka [IOK
41
KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubnuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
. N bu6mmoreka [IOK
43 [Tonyuyenue n xXuMu4YecKrue CBOMCTBA OCHOBAHUM

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIOT bubmorexa LHOK
v https://m.edsoo.ru/ff0dfee2
46 Comnu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnunoreka HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBA3b MEXAY KilacCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHre U CUCTEMaTH3alisl 3HAHHIMA
B 1 https://m.edsoo.ru/00ad9ch2
50 KonTpoabHnas padora Ne3 no teme "OcHOBHbIE 1 bubnnoreka [JOK
KJIACChl HEOPTAaHUYECKUX COCTMHEHU" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPHUKAITUN XUMUYECKUX
51 aneMeHToB. [IoHsATHE O TPyIITax CXOIHBIX bubmorexa HOK
’ 24 A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/I(E[CMa XUMHUYECKHUX BHeMegTOB pIn Y| bubmorexa HOK
o https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [lepuoibl, TPpyNIIBI, TOATPYIIIBI bubmorexa HOK
PHOZEL, TPYITHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
H3oTonsl https://m.edso0.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB bubnnoreka [HOK

aneMeHToB [lepuoauueckoit cucremst /1. U.

https://m.edsoo.ru/00ada6bc
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Mennencena

XapaKTCpI/ICTI/IKa XHMHUYECKOI'0O 3JICMCHTA I10

bu6mmoreka [IOK

56 IT i .
ero nojioxenuto B [lepuoanueckoit cucreme /| https://m.edsoo.ru/00ada824
H. Meunneneena
3nauenue [lepuoauueckoro 3akoHa st
57 a3BUTHS Hayku u npaktuku. [1. 1. Mennenees bubmorexa OK
P . Ve P N A https://m.edsoo.ru/00ada96e
— yu€HbIH, earor 1 rpaXkIaHIH
DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYIECKUX
58 aiieMeHToB/ Beepocceuiickas nmposepoyHas bubnmorexa LOK
p POBEp https://m.edsoo.ru/00adaab8
pabora
bu6mmorexa [IOK
"
59 OHHAL XMMIHECKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas nmonsgpHas XUMHUUECKAS CBIA3b bubmaorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemosIpHast XUMAYECKAs! CBSA3b bubmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
Crenens okuceHus https://m.edsoo.ru/00adae28
63 OKHUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI bubmmorexa [IOK
peartt https://m.edso0.ru/00adb076
64 OKHUCITUTEN U BOCCTAHOBUTEIHN Eubmorexa IIOK
https://m.edso0.ru/00adb076
65 KonTtponbhas padora Ne4 o reme «Ctpoenue 1 bubnuoreka [IOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
66 Pesepublit ypok. O6o01eHue u bubmmoreka [IOK
CUCTEMAaTH3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600111eHE U bubnmoreka [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ad9ch2
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68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
CUCTEMATU3aLMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 6
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