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HHOACHUTEJBHASA 3AIINCKA

[IporpaMMa Mo XMMHU Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs COCTaBJI€HA HAa OCHOBE
TpeOoOBaHUM K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanms, mnpencrtaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBe deaepalbHOl pabodeit
pOrpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTIIMHU TPETOAAaBaHUs y4eOHOro mpeamera «XuUMHS» B
oOpa3oBarenbHbIX opranmu3anusx Poccuiickoit deaeparuu.

[IporpaMMa 10 XuUMHUU JHa€T TPEIACTABICHHE O MENsAX, OOmEed crpaTteruu OO0ydeHWs,
BOCIIUTAHUS M Pa3BUTUS OOYYAIOUIMXCS CPEACTBAMU Y4YE€OHOTO IMpeaMeTa, YCTaHABJIMBAET
o0s13aTeNbHOE TPEAMETHOE COJepXKaHUe, MpeaycMaTpUBaeT paclpelesieHne ero Imo KiaccaM u
CTPYKTYPUPOBAaHHUE IO pa3jiejaM U TeMaM MPOrpaMMbl 110 XMUMHH, ONPEAEISAET KOJUYECTBEHHbIE U
KAueCTBEHHBIE XApAaKTEPUCTUKH COJEPKAHUS, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTh HW3YUYEHUs
XUMUAU C YYETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKM y4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEW 00YyYaroIIMUXCs, ONpeAessieT BO3MOKHOCTH MpeAMeTa sl pealu3alnuu
TpeOoBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM MporpaMmbl Ha ypOBHE
OCHOBHOTO 0011eT0 00pa30BaHus, a TakKe TPeOOBaHUI K pe3yibraTaM OOy4eHHsS XHUMHU Ha YPOBHE
Lene M3ydeHHs MpeaMeTa U OCHOBHBIX BHJIOB  y4e€OHO-IIO3HABATEJIbHON  JAESITEIbHOCTU
00y4aroIerocs o OCBOCHUIO Y4eOHOTO COACpKAHUSI.

3HaHHE XHUMHUHU CIY’)KUT OCHOBOM i (DOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaromIerocs, ero
MPEJCTaBICHUN O MaTEepUAIbHOM €IMHCTBE MHUpPA, BAXHYIO POJIb UTPAIOT (OPMHUpPYEMbIC XHUMHEH
MIPEJICTAaBICHHUS] O B3aUMOIIPEBPAILEHUAX DHEPIMU U OO0 HBOJIIOLMU BELIECTB B MPUPOAE, O MYyTSIX
pelIeHus rI100aNbHBIX IPOOJIeM YCTOMUHMBOTO Pa3BUTHUS YE€JIOBEUECTBA — CHIPHEBOM, IHEPTeTUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIeM 3IpaBOOXPAaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaH3allMd BO3MOXKHOCTEU MJIsl CaMOPa3BUTHUA M (HOPMHUPOBAHHUS KYIbTYPHI
JUYHOCTH, €€ o011ei U (yHKIIMOHATIbHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEW OOyuarommxcs,
HAaBBIKOB UX CAMOCTOATEIbHONW y4eOHOH NesATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U MCCIEA0BATEIbCKUX
YMEHHM, He0OOXOIMMBIX KaK B TOBCEIHEBHOM JKHU3HU, TaK U B IPOPECCUOHAIBHON 1€ATEIbHOCTH;

3HaKOMHT CO CHelHU(UKON HAyYHOTO MBIIIICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAJa
Ha €IUHCTBO MPHUPOAbI U UEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O00YyYaroIINXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K
IPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOIMUYECKOE 00pa3oBaHue 00yUYaromIHXCsl.

JlanHble HampaBieHUS B OOY4YEHHMM XHUMHU OO€CHedyMBarOTCs CHEIU(PUKON coaep:KaHus
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeJarormyecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM
HayKH XMMHUU Ha ONPEJEIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xuMuuM Ha ypoBHE OCHOBHOTO OOILIero oOpa3oBaHHMs OPHEHTHUPOBAaH Ha OCBOEHHE
0Oy4arolMMHUCS. CUCTEMBI MEPBOHAYAJIbHBIX MOHITHA XHWMHHU, OCHOB HEOPraHMYECKOW XUMHUHU U
HEKOTOPBIX OTJEJbHBIX 3HAYUMBIX OHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi HpOrpamMMbl MO XUMHU C(HOPMUpPOBAHA Ha OCHOBE CHCTEMHOIO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJbIBAETCS U3 CUCTEMBI MIOHATUH O XMMHUYECKOM JIEMEHTE
U BEIIECTBE U CHUCTEMbl MOHATHH O XuMH4yecko peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 10 MPHUHIMITY IOCJIEJOBATEILHOTO PAa3BUTHUSl 3HAHUM HAa OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— y4Y€HHS O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPEACTaBICHUHN 00 NEKTPOIUTUIECKOM JUCCOIMALIMY BEIIECTB B pACTBOPAX.



Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIUPHUYECKH TOJYUYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, PAa3BHBAIOTCS MOCJIEIOBATENIbHO OT OJHOTO YPOBHS K JPYrOMY, BBIMOJIHSSA
GyHKIIUU OOBSCHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHECHHUS U TIOTYYEHUS H3y4aeMBbIX BEIIECTB.

OcBoecHHE TIpOTpaMMBI TI0 XHMHH CHOCOOCTBYET (OPMHUPOBAHUIO TIPEJACTABICHUS O
XUMHUYECKON COCTaBIIAIONIEH HaydyHOM KapTHHBI MHUpa B JIOTUKE €€ CHCTEMHON MpHUpOJIbI,
LIEHHOCTHOTO OTHOIIEHHUSI K HAyYHOMY 3HAaHHUIO M METOJlaM IO3HaHUsl B Hayke. M3yueHue xumuu
MIPOUCXOAUT C MPUBJICUCHUEM 3HAHUM W3 paHee M3YYEHHBIX y4EOHBIX MpeaMeToB: «OKpYKarolIuii
Mup», «buonorus. 5-7 knacce» u «®u3uka. 7 Kiaccey.

[Ipy u3yueHUU XUMHH MPOUCXOAUT (POpMHpOBaHHE 3HAHMI OCHOB XMMHMYECKON HAyKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUICCKON NIEATEITHPHOCTH YEJIOBEKAa M KaK OJIHOTO U3
KOMITOHCHTOB MHPOBOW KYJIBTYpHI. 3a/iada yueOHOro mpeaMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI
XUMHUYECKUX 3HAaHUN — BaKHEHIINX (DAaKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHHI,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, S3blka HayKH, B IPUOOIICHUH K HAYYHBIM
METOJIaM TIO3HAHMSI MIPU W3YYCHHH BEUIECTB U XMMHUYECKUX PEaKIui, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEJIIbHBIX YMEHUM W HMX NPUMEHEHUHM B  Y4eOHO-TIO3HABATEIbHOW U  y4eOHO-
HCCIIEIOBATENLCKON JIESTENHbHOCTH, OCBOGHUHU MpaBWil Oe30MacHOro oOpalleHus C BellecTBaMH B
MTOBCETHEBHOM YKU3HH.

[Ipy u3ydyeHHMM XUMHM Ha YypPOBHE OCHOBHOIO OOIIEr0 OO0pa3oBaHHsS BaXKHOE 3HAYEHUE
nproOpenn Takue e, KaK:

— (opMHPOBAHWE WHTEIUICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEHICHUI, CIIOCOOHOI aganTHpOBaThCs K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHCTEeMAaTH4YeCKOoe NpHOOIlIeHHe OoO0yJarommxcs K
CaMOCTOSITEIIFHOW TTO3HABATEILHOW NIEATEIHPHOCTH, HAYYHBIM METOJaM TO3HAHHS, (POPMUPYIOIIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecrnedyeHrue YCIOBUH, CHOCOOCTBYIONIMX MNPUOOPETEHHIO OOYYAIOUIUMUCS —OIbITa
pa3HOOOpa3HOW MeATEeNbHOCTH, MO3HAHUS M CAMOIMO3HAHUS, KIIOUEBHIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl Pa3JIMYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MHPA, UCTIONB3YS 3HAHUSA U OMBIT,
MOJIYYCHHBIC TIPH U3YYCHUN XUMUU, PUMEHSTHh UX MIPH PEIICHUHU MPOOJIEM B TTOBCETHEBHOM KU3HU
Y TPYJIOBOM J1€ATENbHOCTH;

— (QopMupoBaHHE Yy OOYYAIONIMXCS TYMAHUCTHYECKHUX OTHOIICHWM, TMOHHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM IS BBIPAOOTKM HKOJOTHYECKU IEJIECO00Pa3HOTO TOBEACHUS B OBITY H
TPYZIOBOM AEATEIBHOCTU B LEISIX COXPAHEHHS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTUBAIIUU K 00YYEHHIO, CIOCOOHOCTE K CAMOKOHTPOJIO ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHsI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUYCHHUS.

OO6miee 4YKMCIIO YacoB, OTBENEHHBIX ISl M3yYEHUS XUMHUU HAa ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBanwus, coctaBiseT 136 dacoB: B 8 kiacce — 68 vacoB (2 yaca B Henenmwo), B 9 kimacce — 68
qacoB (2 yaca B HEJIEIO).

COJAEP) KAHUE OBYUEHUSI
8 KJIACC
IlepBoHa4Ya/IbHbIE XMMHYECKHE MIOHATHUS
[Ipeamer xumuu. Posib XUMHUM B )KM3HU YeNIOBEKAa. XMMHUS B CUCTEME HayK. Tena u BellecTBa.
dusnyuecKkre CBOMCTBA BEIMIECTB. ATperaTHoe COCTOsTHUE BemiecTB. [loHATHE 0 MeToax MO3HAHUS B
xuMun. Yucteie BemecTBa U cmecu. CriocoObl pa3esieHus CMecei.



ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371eMEHTBI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BelecTB. OTHOCUTENBbHAsA aTOMHast Macca. OTHOCHUTENbHASI MOJIEKYJ i pHast Macca. MaccoBast
J10JI1 XUMHUYECKOI0 2JIEMEHTA B COCIMHECHUH.

KonunuectBo BemectBa. Moiib. ModsipHass macca. B3auMocBsA3p koMuecTBa, Maccel U 4ucia
CTPYKTYpHBIX €IMHHUII BeulecTBa. Pacu€Tsl o Gpopmynam XMMHUUECKUX COCTUHEHUI.

dusnyeckue M XUMHYECKHUE SBICHUS. XHUMHUYECKas peakuuss U €€ NpU3HAKU. 3aKOH
COXpaHEHHsS MacChl BeUIECTB. XHMMHUYECKHE ypaBHeHHA. Kiaccupukamus XUMHUYECKHX PpEaKIUi
(coemnHeHuUs, pa3IoKEeHHS, 3aMeIIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH TNOCYyIOH, MpaBWiIaMud pabOThl B J1aOOpaTOpUM M NpHUEMAMHU
oOpamieHusi ¢ 1a00OpaTOPHBEIM OOOpPYIOBAaHUEM, H3yUYEHHUE U ONHCAaHWE (PU3UYECKHX CBOWCTB
0o0pa31oB HEOPraHMYECKUX BellecTB, HaOmoJeHHe ¢u3nyeckux (MIIaBJIeHHE BOCKA, TasHHUE JbJa,
pacThpaHue caxapa B CTYIKe, KUIIEHHE W KOHJIEHCAIUs BOJbI) U XHUMHUYECKUX (TOpEHHE CBEYH,
[IPOKAJIMBaHUE MEJHON MPOBOJIOKH, B3aMMOJIEUCTBUE MeEJla C KUCJIOTOH) sIBIIEeHUM, HAOIIOJEHUE U
ONMCAaHUE IPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakUuil (pasjiokeHue caxapa, B3aUMOJIEUCTBUE
CepHOM KHCIIOTBI C XJOpUZAOM Oapus, pasznoxkenue ruapokcuaa memu (ll) mpu HarpeBaHwuw,
B3anMOJIeiicTBHE kene3za ¢ pactBopoMm conu menu (II), usyuenune crocoboB pasneneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (puiIbTpOBaHWE, BBIIAPUBAHWE, AMCTWILIAIMSA, Xpomarorpadus, NpoBeICHHE
OYNCTKH TIOBapEHHOW COJIM, HAONIOACHWE W ONKMCAHWUE pE3YyJIbTaTOB IIPOBEICHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCcChl, CO3JJaHie MO MOJIEeKY (IIapOCTEPKHEBBIX ).

Baskneiinmue npeacTaBuTe I HEOPraHUYeCKHUX BellleCTB

Boznyx — cmech rasoB. CocraB Bo3ayxa. Kucmopojgy — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciopona B npupone, PU3NYECKUEe M XUMUYECKUE CBOWCTBA (peakUMM TOPEHHS).
Oxcunpl. [lpumenenne xkucnopoga. CrocoObl TMOJNyd4eHHs KUCIOpoAa B JabopaTropuud U
npomblieHHOCTH. KpyroBopor kucinopoga B npupoge. O30H — aioTpomnHas MoOAUQUKaIus
KHCJIOPOJIa.

TemnoBoit »p¢deKkT XUMHUECKOH peaklUud, TEPMOXMMHUYECKHE YPAaBHEHMs, 0JK30- U
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yrojilb M METaH. 3arps3HEHHE BO3AYyXa, YCHICHHE
MApHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B nmpupojie, pusudeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI omydeHus. Kucinotel u conu.

Mosnsipabliit 00bEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSM.

®dusnyeckue cBolicTBa BoAbl. Boxa kak pacrBoputens. PactBopel. HaceineHHsie u
HEHACBIIICHHBIE PACTBOPBI. PacTBOPMMOCTH BElIECTB B BOJe. MaccoBas 10yl BEIIECTBA B PaCTBOPE.
Xumuueckue cBoiicTBa Bojabl. OcHoBaHHs. Poib pacTBOpoOB B MpHUpOAEC U B KU3HHU YEJIOBEKA.
KpyroBopot Bozb! B npupoe. 3arpsi3HeHne NpupoaHbIX Bo. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus Heopranumueckux coenuHeHud. Oxcunapl.  Knaccudukanms — OKcHIOB:
cosieoOpasyromre (OCHOBHBIC, KUCIOTHBIE, aMdoTepHbie) U HeconeoOpasytomme. HomeHnkmarypa
okcn0B. dU3nyecKkne 1 XMMUYECKHE CBOMCTBA OKCHIOB. [1oiryueHne okcuaos.

OcHoBanus. Kraccudpukamuss OCHOBaHMA: IIENOYM M HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBanuii. @Pu3nyeckue M XHUMHYECKHE CBOMCTBa oOcHoBaHui. Ilomydenue
OCHOBaHMM.

Kucnorsl. Knaccudukanus kucinor. Homenkmarypa kucnor. dusnueckue M XUMHUYECKHE
cBoricTBa KUCHOT. P akruBHocT MetaiutioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenkunarypa coneil. @u3znueckue u XxuMudeckue cBoricta coseil. [lonydyenue comneit.

I'eneTndeckas cBI3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.



Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJesIeHUe COJIEpKaHUA KUCIOpOoAa B BO3JyXe, IMOJy4YeHHEe, cOOMpaHue,
pacro3HaBaHHE€ W M3yYE€HHUE CBOWCTB KHUCJIOpOJa, HAOMIOACHHME B3aMMOJCIHCTBHUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BO3HMKHOBEHHUS W MpPEKpalleHHs TOpeHHs (moxapa), O3HAKOMIIEHHE C
o0pa3naMu OKCHJIOB M ONMHMCAaHUE MX CBOWCTB, MOJyueHHE, cOOMpaHue, paclo3HaBaHHE U W3y4eHHE
CBOWCTB BojopoJa (ropeHue), B3ammojeicTBue Bomopoma ¢ okcugoMm wmeaud (I1) (Bo3moxkHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), HAOIIOACHHE OOpa3loB BEIIECTB KOJIHMYecTBOM 1 Moib,
HCCIIeIOBaHNE OCOOCHHOCTEH PaCTBOPEHUS BEUIECTB C PA3ITUYHON paCTBOPUMOCTBIO, IPUTOTOBIICHHE
pacTBOpPOB C OINPEIEIEHHON MAcCOBOW JIOJIEH PAaCTBOPEHHOIO BELIECTBA, B3aUMOJECHCTBUE BOJIBI C
MeTaulaMHu (HaTpueM M KajiblueM) (BO3MOXKHO HMCIOJIb30BaHUE BUIECOMATEPUATIOB), UCCIEIOBAHUE
0o0pa3oB HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJEHUE HM3MEHEHHUS OKpacKu
HMHIMKATOPOB B pPAcTBOpax KHUCIOT M INEJIOYeH, u3ydeHue B3aumojeictBus okcuma meau (1) ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KHUCJIOT C METAUIaMH, pEaKUUud HEUTpanu3aluy, I0Jy4YeHue
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO METajula APYTMM M3 pacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAIIbHBIX 33a4 10 TeMe «BakHeine Kinaccbl HEOPraHUYECKUX COCAMHEHUIN.

Iepuonuueckuii 3akon u Ilepuoamyeckasi cucremMa xumudeckux 3jgemento JI. H.
MenpeneeBa. Ctpoenne atomMoB. XuMHYecKas CBfA3b. OKHCIMTE]IbHO-BOCCTAHOBHMTEJIbHbIE
peakuun

[lepBbie MONBITKH KIacCH(PHUKAIUU XUMHUYECKUX 3JieMeHTOB. lloHATHE O rpymmax CXOIHBIX
AJIEMEHTOB (ILIE€J0YHbIE U LIEJIOYHO3EMEIbHbIE METAJLIbl, IaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCH/IBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumudeckux aneMeHnToB 1. . Menaeneesa.
Kopotkonepuoanas u niauaHonepuoanas Gopmsl [leproaudeckoit CHCTEMBI XUMHYECKHUX AJIEMEHTOB
J. . Menneneesa. [lepuoasl u rpynnbl. DU3HYECKUHA CMBICI IMOPSAKOBOIO HOMEpa, HOMEPOB
Ieproja U rpynibl JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0os04yek aToMoB MepBbIX 20 xuMudeckux 3nemenToB [lepuoanueckoit cucremsl 1. . Meneneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO ero mojoxkeHutro B [lepmommueckont cucreme [ .
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aTOMOB XHMMHUYECKHX 3JEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOICTB IO IPYIIAM U MEPUOIaM.

3nauenue [lepuonnueckoro 3akoHa u Ileproanueckoi cCTEMbl XUMHUYECKUX AJIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. 1. 1. MeHeneeB — yd€HbIN U rpak1aHUH.

Xumudeckas cBs3b. KoBaneHTHas (MOJspHAs U HEMONAPHAs) CBSA3b. DIEKTPOOTPULIATETHHOCTh
XUMHUYECKUX AIIEeMEHTOB. IOHHas CBS3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. [Iporecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3l0oB BEIIECTB METAJIJIOB U HEMETAJJIOB, B3aUMOJICHCTBIE THIPOKCHIA IIMHKA C
pacTBOpamMH KHCJIOT U LIEJI0oUel, MPOBEIEHNE OMBITOB, UIUTIOCTPUPYIOIINX MPUMEPhl OKUCITUTENIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHus, COSTUHEHHUS).

Mesicnpeomemnwle céa3u

Peanuzarus MexnpeaMEeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 8 KJIacce OCYIIECTBIISIETCS Yepe3
WCIIONB30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSTHH, SBIISIONIUXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKJIA.

OO01ue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4HBIH (PaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHaJM3,
CUHTE3, KJaccu(UKaIus, NepuoInYHOCThb, HAOMI0IeHIE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE,
MO/I€J1b, SIBJICHHE.



®dusuka: wmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHA, H30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUECKUN 3apsi, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE
BELIECTBA, ra3, PU3NYECKUE BEIMYNHBI, €IMHUIBI U3MEPEHHSI, KOCMOC, TTaHEThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpAbI, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAeMBbIE,
TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKasi peaKkUus

[Tepuonuueckuii 3akoH. [lepuoanueckas cucrteMa xumudeckux snemenToB Jl. 1. Menneneena.
CrtpoeHre aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KalMs, KaJbLIMS W HMX COCJUHEHUH B COOTBETCTBUU C TIOJIO)KEHHUEM »3JIEMEHTOB B
[Tepuoanueckoit CuCTEME U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBS3U. THIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHMOCTh CBOWMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKY U BUJAa XUMHUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPTaHUUYECKUX BEIIEeCTB. XMMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAIIIUXCS K PaA3IMYHBIM KjlaccaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYEeCKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pPEaKIHi MO pa3Nu4YHBIM IMpU3HAKaM (M0 YUCIY U COCTaBy
YYacTBYIONINX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3((}EKTy, 0 M3MEHEHUIO CTEIICHEH OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB, [0 OOPATUMOCTH, IO YYaCTHIO KaTaM3atopa). IK30- U SHIOTCPMHUUCCKHE
peaKkiuu, TePMOXUMUYECKIE YPABHEHHSI.

[TonsiTe o ckopocTu xuMmMU4eckod peakuuu. [loHsTe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHsATHE O TOMOTE€HHBIX U reTepOreHHbIX peakiusax. [loHsaTue o xaramuse.
[Tonsitue o xumuueckoMm paBHOBecuU. DaKTOPHI, BIUSAIOMIME HA CKOPOCTh XUMUYECKON pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKIMM, OSJIEKTPOHHBIM  OallaHC  OKHUCIUTENbHO-
BOCCTAHOBUTENBHON peakiuu. CoCTaBI€HHE YpaBHEHUW OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCTIOIB30BAHUEM METO/Ia DJIEKTPOHHOTO OasiaHca.

Teopus >IEKTPONUTHYECKOW AUCCOLUMALMU. DJIEKTPOJIUTHI M HEINEKTPOJIUTHL. KaTuoHbI,
aHMOHBL. MeXaHu3M JIMCCOLMAlMM BELIECTB C Pa3IMYHBIMM BUAAMH XUMHUYECKOW cBs3U. CTeneHb
nuccoruanuu. CUIIbHBIE U CITa0bIe SJIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcioBHS NpPOTEKaHUs pPEAKIM HOHHOrO OOMEHa, IOJIHbIE U
COKpalll€éHHblE HMOHHBIE ypaBHEHUs peakiuil. CBoWicTBa KHCIOT, OCHOBAaHMI W COJIEl B CBeETe
MIpPe/ICTAaBICHUI 00 IEKTPONIUTUYECKON nucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [ToHsTHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHUE C MOJCIISIMU KPUCTAIUNIMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJJIOB
u HemeTtauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJOpHAAa HATpHsi), HCCIEJOBAHHE
3aBHUCHMOCTH CKOPOCTH XUMUYECKOW peakluy OT BO3ACHCTBHSI pa3IMYHBIX (aKTOPOB, UCCIEAOBAHNE
AJNEKTPONPOBOHOCTH PAcCTBOPOB BEILIECTB, IMpoIlecca AMCCOLHUAIMU KHUCIOT, LIEJoYed U coje
(BO3MOHO MCTIOJIb30BAaHUE BHJICO MATEPUAJIOB), MPOBEICHNE OMBITOB, MILTIOCTPUPYIOIINX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BhIICTICHUE Ta3a, 00pa30BaHUE BOJIBI),
OMBITOB, WJUIIOCTPUPYIOUIUX TMPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (ropeHue,
peaKkuu Pa3JIOKEHHUs, COCIWHEHHMs), PACMO3HABAHWE HEOPTAaHMYECKUX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEAKIINN HAa MOHBI, PEIICHHUE SKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl M MX COeIUHEHU S

OObmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETEHU
okucneHus. CtpoeHne M (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XWUMHUYECKHE
CBOICTBa Ha mpHUMepe XJiopa (B3aUMOJAEUCTBHE C METAJFIaMH, HEMETAJJIaMU, IIEI0YaMH).



XnopoBogopoa. ConsiHas KUCIOTa, XMMHUYECKHUE CBOMCTBA, MOJy4YeHUe, NMpuMeHeHnue. JleiicTBue
XJIOpa W XJIOpPOBOJOpOJA Ha OpPraHu3M uesloBeKa. Baxuelmne XJIopuapl M UX HAXOXKAECHUE B
IIPUPOJIE.

OOmast xapakrepuctuka 3meMeHTOoB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTerneHH okucieHus. CTpoeHne u (u3MyYecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOJU(PHUKALIMU KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA CEpBbI.
CepoBoniopoJi, cTpoeHue, (pu3nyeckre 1 XUMu4eckue cBoicTBa. OKCHBI Cephbl KaK MPeACTaBUTEIH
KHUCIOTHBIX OKcuaoB. CepHas KuciaoTa, (U3MYeCKHe M XHMHUYECKHe CBOWCTBa (00ImmMe Kak
MPEJCTaBUTENS KJlacca KHUCIOT W crenuduueckue). XUMHUYECKHE PEaKIHMH, JeKallue B OCHOBE
IPOMBIIIICHHOTO CcIIoco0a MOIydeHus: cepHoil kucioThl. IIpumeHnenue cepHoil kucnotsl. Conn
CEepHON KMCJIOThI, Ka4eCTBEHHAasl peakius Ha cylbdaT-uoH. HaxoxaeHnue cepsl U €€ coelMHEHHH B
npupojae. XUMUUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeibl COEAMHEHUSMHU CEphl (KUCIOTHBIE JT0XKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €10 IPEOTBPAILICHHUS.

OOmast  xapakrepucThka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHMsI aTOMOB,
XapaKTepHbIe CTENICHH OKHCIEHHs. A30T, paclpoCTpaHEHHE B MPUPOE, (PU3HUECKHEe U XUMHUECKUE
cBoiictBa. KpyroBopor asora B mpupose. AMMHAK, €ro (pu3Mueckue M XUMHYECKHE CBOWCTBA,
nojrydeHue U npumeHenue. Conu aMMOHMS, UX (PU3MYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KayecTBeHHast peakiusi Ha MOHBl aMMOHMs. A30THas KUCIIOTa, €€ MOJydeHue, (pu3nueckue u
XUMHUYECKHE cBOHCTBAa (oOmIMe Kak MpEeACTaBUTENs Kjacca KUCIOT U CleUU(UUYECKUE).
Hcnonb30BaHre HUTPATOB M COJIEH aMMOHHUSI B Kau€CTBE MUHEPAJIbHBIX YAOOpeHHH. XUMHUECKOoe
3arps3HEHUE OKPY)KAIOLIEH Cpelibl COeIMHEHUSIMU a30Ta (KMCIOTHBIE JTOXKAU, 3arpsi3HEHUE BO3/1yXa,
mo4Bbl ¥ BogoéMoB). Docdop, ammorponHbie Moaudukanuu Gochopa, GU3MIESCKHE U XUMUUYECKHE
corictBa. Oxcun dochopa (V) u dochopHas kuciaora, GpU3HUESCKHE U XUMHYECKHE CBOMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKadecTBe MUHEPAIBHBIX YIOOPSHHIA.

OO6mass xapakrtepuctuka 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTHM CTPOEHUS AaTOMOB,
XapaKTepHbIe CTENEHM OKUCIECHUS. YTJIepoJ, JIOTPONHbIE MOIU(UKAIMM, PACIpPOCTPAHEHHE B
npupoje, GpU3NUecKue U XUMHUYecKue cBoicTBa. Axcopbums. KpyroBopor yriepona B mpupoe.
Oxcuapl yriaepoaa, ux (QpU3MYECKHMe U XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJy4YeHHEe W MPUMEHEHHE. DKOJIOTHYECKHE MpoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIOTE3a IN100aIbHOTO MOTEIVIEHNs KIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YronbHas KUcioTa U e€ CoiH,
ux (usnyeckue M XMMHUYECKHE CBOICTBa, MONydeHHE M NMpuMeHeHue. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHbI. Mcronb30BaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHATUS OO0 OPraHMYECKUX BEILIECTBAX KaK O COEIUMHEHMSAX YIiepoja
(MeTaH, 3TaH, 3TWJIEH, alE€THJICH, 3TAaHOJ, INIMLEPUH, YKCyCHas Kuciora). IIpupoaHble UCTOUHUKU
YTI€BOAOPOAOB (Yroyb, MPUPOIHBINA ra3, He(Th), IPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb B
ObITY W NPOMBINUIEHHOCTH. [loHSATHE O OMONOTMYECKM Ba)KHBIX BEIIECTBAX: XKHMpax, OelKax,
yIJI€BOJAaX — W MX POJIM B JKM3HM YEJIOBEKa. MarepualpHOE €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COECIUHEHHM.

Kpemuuii, ero pusndeckre 1 XuMHUECKHE CBOWCTBA, MoJlydeHre U npuMeHeHue. CoeanHeHus
KpeMHUs B mpupozae. O6mue npezcraBieHus o6 okcuzae kpemHus (IV) m kpemHueBOi Kuciore.
Cunukatel, MX HWCHOJb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH. BakHeilline CcTpouTeIbHbIE
MaTepuasbl: KepamMHuKa, CTEKJIo, LeMeHT, OeToH, keine300eroH. I[IpoGiembr Ge3zomacHOro
WCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPHUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3yuyeHue oO0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IpPOBEACHUE
KAueCTBEHHBIX peaklUUid Ha XJIOPHA-MOHBI M HAOJIIOJIEHUWE NPU3HAKOB WX IPOTEKAHMS, OIBITHI,
oTpaxarwluue (u3Nueckue W XMUMHUYECKHE CBOICTBA TajOreHOB U HX COEAMHEHHH (BO3MOXKHO
WCIOJIb30BaHNE BHIEOMATEPUAIOB), 0O3HAKOMJICHHE C 00pa3laMH XJIOPUIOB (TAJIOTCHHIIOB),



O3HaKOMJICHHE C oOpa3uamu cepbl M €€ COCJUHEHUSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BHJICOMATEPHAIIOB), HaOMIOJIeHWe  mporecca  OOyIIIMBaHUS caxapa mMOJI  JEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YYCHHE XHUMHUYECKHUX CBOWCTB pa30aBIICHHOW CEpHOM
KHCIIOTHI, MPOBEJCHHE KAYECTBEHHOW peakluu Ha CyiabpaT-woH M HAOMIOJNeHHEe mpu3HaKa ¢
NPOTEKaHMs, O3HAKOMJICHHE C (DU3MYECKMMM CBOMCTBaMH a30Ta, (ochopa M MX COCTUHEHUU
(BO3MOXHO HCTIOJB30BaHUE BHICOMATEPHATIOB), oOpasiaMu a30THBIX U (ochopHBIX ymoOpeHHid,
MoJiyueHue, coorpanue, pacro3HaBaHUe U U3yYE€HHUE CBOMCTB aMMHaKa, MIPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (PochaT-uoH U U3yueHHE NPU3HAKOB MX MPOTEKAHUs, B3aUMOACHCTBHIE
KOHILEHTPUPOBAHHON a30THOW KHUCIIOTBI C MEJbI0 (BO3MOXHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
U3Y4YCHHE MOJelield KpUCTaNIMYeCKUuX peETOK anmMasa, rpaduta, ¢yiiepeHa, 03HaAKOMIIEHUE C
MpoLeccoM aAcopOLMU pPacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM
MPOTHBOTa3a, MOJIYy4YeHUE, COOMpaHUe, PACHO3HABAaHUE W HM3yYCHHE CBOWCTB YIJIEKHCIOTO Tasa,
IIPOBEJICHUE KAUYECTBEHHBIX peakuui Ha KapOOHAT M CWJIMKAT-UOHBl U W3YYEHHE NPHU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C MNPOAYKUMEH CHIMKATHOM IMPOMBIIUIEHHOCTH, pEeUIeHue
JKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BaxkHele HeMeTaJlIbl U UX COCTUHEHUS».

Metannbl M MX cOeIMHEHUSA

OO01as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX IOJIOXKEHUSI B
Ilepnonnueckoir cucreme Xxumu4eckux 3vieMeHToB JI. M. MengeneeBa M CTpOEHUS aTOMOB.
Crpoenue wmertamioB. Meraminueckass CBSi3b M METAJUIMYECKash KpUCTAJUIMYECKas pelérka.
DNEeKTPOXUMHUYECKUI PsI/i HANIPSKEHUH MeTauioB. OU3NUYECKre U XMMUYECKHUE CBOMCTBA METAJIOB.
OOmme cnocoObl MOMY4YeHUsT MeTawioB. [IOHSATHE O KOPpPO3MM METaNIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT KOppo3uu. CruiaBbl (CTallb, YyryH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBILUIEHHOCTH.

[[lenouHble MeTAIIIBL: TTOJ0KEeHUE B llepuoanyeckon cucteMe XuMU4eckux snemeHToB 1. M.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XJIE€HUE B npupoje. Pu3nueckue U XUMHUECKHE CBOMCTBA
(Ha mpuMepe HaTtpus U Kanusa). OKCUIBI U TUAPOKCUIBI HATPHUS U Kanus. [IpuMeHeHue 1enoYHbIX
METAJUIOB U UX COCIMHEHUH.

[[lenouyHO3eMENBHBIE METAJUIBI MAarHUM W KanbUui: moJsioxkeHue B [lepumoandeckoi cucreme
xumnueckux snemeHtoB JI. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAXOXIEHHE B IPHUPOJE.
du3nyeckue 1 XUMUIECKHE CBOMCTBA MarHus U Kalblius. BaxHele coequHeHNs Kanbius (OKCH,
TUIPOKCHL, o). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: mnonoxeHue B Ilepuommueckol cucreme XuUMHYeCKHMX dnemeHToB [J[. U
MenpeneeBa, CTpOEHHE aToOMa, HaXOXJAECHHE B mpupoje. PU3NYECKHE U XUMHUYECKHE CBONCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA M TUAPOKCUIA AIFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoi cucreme xumuieckux sneMeHtoB /. 1. Menneneesa,
CTpOEHHE aToMa, HaXOKJeHue B mpupoje. Pusnueckre U XMMUYECKUe CBOMCTBA »kene3a. OKCuabl,
ruapokcupl u conu xenesa (I1) u sxenesa (1), ux cocras, CBONWCTBA M MOTYYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3llaMH METAJUIOB M CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3yUEHHE
pPe3yIbTATOB KOPPO3HH METALIOB (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCH/Ia KaJIbLIUs U HATPUS C BOJOW (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMICTB JKECTKOM BOJBI, NpOIecca TOPEHMs XKejle3a B KHCIOpOJAE (BO3MOXKHO
WCIOJIb30BaHNE BUIEOMATEPHATIOB), MPHU3HAKOB MMPOTEKAHUS KA4YeCTBEHHBIX PEaKIUil Ha HOHBI:
MarHusi, KaJbIus, aTFOMUHUS, ITMHKa, Xkene3a (I1I) u sxenesa (I11), mequ (I1), Habmronenne u onvcanue
MIPOLIECCOB OKPAIIMBaHUs IJIAMEHU MOHAMM HAaTpusl, KaJlusg M KajbIUs (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HCCIeI0BaHUE aM(pOTEPHBIX CBOWCTB THUAPOKCHIA AIIOMHHHUS W THUAPOKCHUIA
LIMHKA, pEeHICHUE YKCIIEPUMEHTANIBHBIX 33/1a4 Mo TeMe «BakHele MeTaibl U UX COCTUHEHUSI.



XuMus M OKpY:KaoIas cpeaa
BemectBa 1 Marepuansl B IOBCEIHEBHON KU3HM YEJIOBEKA. be3onacHoe ucnosib3oBaHue
BEIIECTB U XMMUYECKHX peakiuii B ObITy. [lepBas moMoIb NPU XMMHYECKHX OXKOTax M OTPaBJICHUSX.

XHUMHUYECKOE 3arpsI3HEHUE OKPY’KAIOLIEH cperpbl (MpeaeabHas A0IyCcTUMas KOHLEHTpalus
BemiecTs, nanee — [1JIK). Poxb xuMun B permeHun 5KOJIOTHIECKUX MPOooIIeM.

Xumuueckuii IKcnepumenm:

n3yudeHue o0pas3loB MaTepHUaIoB (CTEKIIO, CIUIaBbl METAJIIOB, IOJIMMEPHBIE MAaTEPHAIBI).

Meostcnpeomemnuwie ceéa3u

Peanuzanus MeXNpeAMETHBIX CBA3ECH MPU NU3YYEHUH XMMHUH B 9 KIlacCe OCYILECTBIISIETCS Yepe3
UCIOJb30BAHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX IOHATUH, TaK M IOHATHH, SBISIOIUXCA
CHUCTEMHBIMU JIJISl OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TMOHATHS: HAaydyHBIH (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJaccu(uKaus, MIepuoANYHOCTh, HAOIIOICHNE, SKCTIEPUMEHT, MOACTHPOBAHNE, U3MEPEHHE,
MO/IeJIb, SIBJIEHUE, TAPHUKOBBIN 3P PEKT, TEXHOIOIUsl, MaTepHUabl.

®usuka: wmarepus, aToOM, DOJIEKTPOH, IPOTOH, HEUTPOH, MHOH, HYKIHJ, H30TOIIbI,
PaauOAKTUBHOCTD, MOJIEKYJIA, MIEKTPUYECKUI 3apsil, IPOBOJHUKH, IIOJIYIIPOBOIHUKH, JUIICKTPUKH,
(OTO37IEMEHT, BEIIECTBO, TeENO, O0BEM, arperaTHoe COCTOSHHE BeIIeCTBa, Ia3, pPacTBOpP,
pPacTBOPUMOCTh, KpUCTAIINUECKas! pelETKa, CIjIaBbl, (GPU3NYECKUE BETMUMHBI, €AMHULBI H3MEPEHNS,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocunres, npixanme, Ouocdepa, sKocUCTEMa, MHUHEpANbHBIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTBI, TUTATEIIbHBIE BELLECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHbIE MOPO/IbI, MOJE3HbIE UCKOIAEMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCBI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJBbTATHBI

JIMYHOCTHBIE ~ PE3yJIbTaThl OCBOEHHS MPOTPaMMbl  OCHOBHOTO  00IIEro 00Opa3oBaHUS
JOCTHTAIOTCS B X0Ji¢ OOYYCHUsI XMMHUU B €JIMHCTBE YYeOHOW W BOCIUTATEIBHOM NEATCIHHOCTH B
COOTBETCTBUHM C TPAJAMIMOHHBIMH POCCUHCKUMH COIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHU
IOECHHOCTAMMU, HpI/IHSITI)IMI/I B O6III€CTB€ HpaBI/IJ'[aMI/I nu HOpMaMI/I IIOBCACHUS U CHOCO6CTB}’IOT
poIeCccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITHATU3AIMH 00YUJaAFOIIHXCSI.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOIIUXCS PYKOBOJCTBOBATHCS
CI/ICTGMOfI IIO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ nu paCHII/IpeHI/Ie OIlbITa ACATCJIBHOCTHU HA eé OCHOBC,
B TOM YHCJIC B HaCTU:

1) maTPHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HacJI€AU, IIOHUMaHUA 3HA4YCHUA XHMI/I‘-IGCKOﬁ HaYKI/I B JKHW3HH COBpeMeHHOFO O6HleCTBa,
CMOCOOHOCTH BJIAZIETh JOCTOBEPHON HH(pOpPMAIUEl O MepeaOBhIX IOCTHKEHUSX M OTKPBITHAX
MUPOBOW U OTECUYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa U
o01ecTBa;

2) rpaskKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS O COIHUAIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6II.[CCTBGHHO HOJ'IC?;HOﬁ,
y4eOHOUCCICIOBATEAbCKOM, TBOPYECKOW M JAPYTHX BHIAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM NESATEIBLHOCTH IPH BBIMOJHEHUM YYEOHBIX, MO3HABATEIbHBIX 3a/1ad,
BBIMIOJIHEHUM XHMHUYECKUX OKCICPUMEHTOB, CO3JIaHUM y4YeOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMOIIOMOIIM B MPOIIECCE ITON yueOHO# AeITEIBbHOCTH, TOTOBHOCTH



OLICHUBATh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPHILEH C MO3UIMH HPABCTBEHHBIX U IPABOBBIX
HOPM € y4€TOM OCO3HAHUS MOCIEICTBUNA OCTYIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33pPEHUYECKHE NPEACTABICHUS O BEIIECTBE U XUMHUYECKOM PEaKIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTaBISAIOLIME OCHOBY JUIsl IOHMMAaHUS CYIIHOCTH
Hay4YHON KapTHHBI MHpa, MpPEICTaBIeHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IMPUPOJBL,
B3aMMOCBSI35IX YEJIOBEKA C MMPUPOIHON CPEOH, O POJIM XMMUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATE/IbHBIE MOTHBBI, HAIIPaBICHHBIE HA IIOJIy4YEHHE HOBBIX 3HAaHUH 10 XUMHH,
HEOOXOoAUMBIE Il OOBSICHEHUS HAOJIOMAaeMbIX TPOLIECCOB U SBJICHUH, TO3HABATEIbHOMH,
MH(POPMAIIMOHHON M YMTATENCKOW KYJIbTYPbI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI C
y4eOHBIMM TEKCTaMH, CIIPAaBOYHOM JIMTEPATypod, JOCTYHHBIMH TEXHHYECKHMH CpPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHHA;

UHTEpeC K OOYYEHHUIO M TIO3HaHUIO, JI0003HATEIbHOCTb, TOTOBHOCTh U CIHOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHONH M HCCIIEAOBATENILCKOM JAEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJICHHOCTU M YPOBHS 00y4eHUS B AJbHEHINEM;

4) ¢opMHUPOBAHMS KYJIbTYPHI 3/10POBb:

OCO3HAHHE LIEHHOCTHU JKU3HH, OTBETCTBEHHOI'O OTHOILLIEHUS! K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEICTBUN U HENPUATHE BPEAHBIX PUBBIYEK (YIIOTPEOICHUS
aJIKOTOJI, HAPKOTUKOB, KYpPEHHUs), HEOOXOIMMOCTH COOIIOJEHUS MpaBUJ O€30MaCHOCTH IpH
o0palleHnu ¢ XMMUYECKHMHU BEIIECTBAMU B OBITY U peasibHON YKU3HU;

5) TPy10BOT0 BOCIINTAHUSI:

UHTEpEeC K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuil U TpyAa pa3iIMyHOIO pojad, YBaKEHUE K
TPYAY U pe3yibTaTaM TPYAOBOH JESATEIbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHMs IMPEeIMETHBIX
3HAHUN 110 XMMHUH, OCO3HAHHBIA BBIOOpP MHIMBUAYAIbHON TPAEKTOPUU MPOJOKEHNUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHMHH, OOLIECTBEHHBIX WHTEPECOB W
notrpeOHoOCTeH, ycrenHoil npodeccuoHaIbHOW JEsTeIbHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHMH,
TOTOBHOCTb aIalITUPOBATHCS B MPO(ECCHOHANIBHOI cpee;

6) IK0JIOTHYECKOT0 BOCTTUTAHMSA:

9KOJIOTUYECKU 1Ie]1eCO00pa3HOe OTHOLIEHHWE K NPUPOAE KaK HMCTOYHMKY >KM3HM Ha 3eMie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHMMAHUE IEHHOCTU 3J0pOBOro M Oe3omacHoro oOpas3a >KH3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IMCUXHUYECKOMY 3/I0pPOBbIO, OCO3HAHHE
LIEHHOCTH COOJII0JIeHHs MpaBMJl 0€30MacHOro TMOBEAEHUS NMpH paboTe ¢ BELIECTBAMHU, a TaKXKe B
CUTYalUsIX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MOJIydaeMble MPU HW3YYEHUM XUMMH, JJI PELIeHHUs 3ajaad,
CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOIHON CpEAOH, I MOBBIILIEHUS YPOBHS YKOJIOTHUECKON KYJIbTYpHI,
OCO3HaHHUS IJI00AJBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTed UX pEeHIeHUs MOCPEICTBOM
METOJIOB XMMHH, KOJOTUYECKOTO MBIIUIEHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MTO3HABATEIbHOM,
KOMMYHHMKaTUBHOM U COLIMATIbHON MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMeTHBIX pe3yNbTAaTOB BBIACNIAIOT 3HAUMMBbIe Ui  (HOPMHUPOBAHUS
MHUpPOBO33pEHUsI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs, NPUHLMUI, TUNOTE3a, (aKT, CHUCTEMA,
npolece, SKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX
IpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUM M3 3THUX MPEAMETOB (hOPMHUPOBATh INPEACTABICHHE O
L[EJIOCTHOM Hay4YHOM KapTHHE MHpa, M YHUBEpCaJbHble y4yeOHble IEHCTBUS (IIO3HABaTENbHBIE,
KOMMYHHUKATHBHBIE, PErYJIATUBHBIE), KOTOpble oOO0ecreunBaioT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYILIECTBICHHIO YU€OHOH 1A TEIbHOCTH.



Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIE eiicTBUS

ba3oBble Jlornueckue AeicCTBHA:

YMEHUS HUCIIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIECHUS [IPU OCBOCHUM 3HAHUM: PACKpPbIBATh
CMBICJT XUMHYECKHUX MOHATHH (BBIICISTh UX XapaKTEPHbBIE MIPU3HAKU, YCTAHABIIMBATH B3aUMOCBSI3b C
JIPYTUMH TIOHSTHSIMH), MCIIOJNB30BATh MOHATHS JUIsl OOBSCHEHUS OTICNBbHBIX (DAKTOB W SBJICHHIA,
BBIOMpATh OCHOBaHHUS M KPUTEPUH IS KiaccUu(UKAIMM XUMUYECKHMX BEHIECTB M XUMHUYECKHX
peakuuii, yCcTaHaBIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBS3M MEXAY OObEKTaMHU H3YyY€HHUs, CTPOUTH
JIOTUYECKHE PpaCCyXACHUS (MHAYKTHUBHBIC, JI€yKTUBHbIC, IO AaHAJIOTUM), JeJaTh BBIBOABI U
3aKJIFOUEHNS;

yMEHHE NPUMEHATh B MpOLEccCe MO3HaHUS MOHATHUS (MpPEAMETHBIE U MeETalpeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH, HpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSAEMbIE B XUMHUU MOJCIIbHBIC TPEACTABICHUS — XUMUYECKUNM 3HAK (CUMBOJ D3JIEMEHTA),
XUMH4YecKas popMysa U ypaBHEHHUE XUMHUECKON PEeaKIMK — MPU PEIICHUU yu4eOHO-TI03HABATEIILHBIX
3a/1a4, ¢ Y4ETOM 3THUX MOJEIBHBIX IPEICTAaBICHUN BBISBIATH U XAPAKTEPU30BaTh CYILIECTBEHHBIC
MPU3HAKU M3Yy4aEMBIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PEaKUui, BBISBIATH 00IINE
3aKOHOMEPHOCTH, IPUYMHHO-CIECTBEHHBIE CBSI3U U IMPOTUBOPEUHS B H3Y4aeMbIX IMpoOIEccax U
SIBJICHUSIX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHUE UCI0JIb30BaTh IIOCTABJIEHHBIE BOIIPOCH] B KAYECTBE MHCTPYMEHTA MTO3HAHUS, A TAKXKE B
KauecTBE OCHOBBI Al (DOPMUPOBAHUSA THIOTE3bl IO TMPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

npUOOpEeTeHNE OmbITa 10 IUIAHUPOBAHWIO, OPTraHU3alMd W TPOBEICHHUIO YYEHUYECKHUX
SKCIIEPUMEHTOB, YMEHUE HAONIOAaTh 3a XOJOM IPOLecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GopMmynupoBaTh 0000HmICHHS W BBIBOJABI 10 pe3yiabTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMsI, COCTABIJIATh OTUET O MIPOJIEIaHHOM padoTe.

PabGora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh WHGOPMAIIMIO PA3IUYHBIX BHUIIOB U
dbopM TmpencTaBiICHHs], MOTYYaeMYI0 W3 Pa3HbIX HMCTOYHUKOB (HAYyYHO-TIOMYJSIpHAs JUTepaTypa
XUMHUYECKOTO COJEepKaHMsl, CIpaBOUHbIe MocoOus, pecypchl MHTepHeTa), KpUTUUECKH OLIEHUBATh
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHSATh Pa3IUYHble METOJBI M 3allpOChl MPHU MOHCKE U 0TOOpe MH(pOpMalUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /JIsi BBHIMOJHEHUS Y4€OHBIX M MO3HABATEIBHBIX 3a]ad
ONpeAeNéHHOr0 THMA, MpPHOOpeTeHue omblTa B O0JACTH HCIOJIB30BAHUS HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUH, OBJIAQJCHHE KYJIbTYPOM AaKTUBHOTO HCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO0 (OpMY MpeAcTaBleHus: HH(OpMaLIUU
U WUTIOCTPUPOBATH pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMamu, OpyruMu (hopMaMu
rpaguKH U UX KOMOUHAIUSIMU,

YMEHHE HCIOJb30BaTh W AaHAIM3MPOBATH B Ipoliecce Y4eOHOM U HCCIeI0BaTENbCKON
NEeSTeIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CETbCKOI0 X034UCTBA M TPaHCIOPTa Ha
COCTOSIHME OKPY>KaloUle MpUpOIHON Cpeibl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOJe [UaNora u (WiH) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMon
TeMbI, ((OPMYIUPOBATH CBOU MPEIOKEHHS OTHOCUTENBHO BHIMOIHEHUS MIPEITIOKEHHON 3a/1a4H;

YMEHHS TPEJICTaBIATh MOJyUYE€HHBIE Pe3yNbTaThl MO3HABATEIBHOM JESTENbHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaxX; AeJIaTh MPE3ECHTALUIO PE3YJIbTATOB BHIMOJHEHUS XUMHUYECKOT0O SKCIIEPUMEHTA
(;1rabopaTOpHOro OIBITA, JIAOOPATOPHOW PAOOTHI MO MCCIEJOBAHUIO CBOWMCTB BEIIECTB, Y4eOHOIO
MIPOEKTA);

YMEHHsSI y4eOHOIro COTpPYJIHHUYECTBAa CO CBEPCTHHUKAMU B COBMECTHOM IO3HABATEJIbHON M
UCCIIEI0BATENBCKON JAEATENbHOCTH MPH PEIICHHH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIHX



MHTEPECOB UM COTJACOBaHMs MO3UIMKA (00CyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIC IITYPMBI,
KOOPJMHALIMS COBMECTHBIX IEHCTBHI, ONPENEICHNE KPUTEPUEB M0 OILIEHKE KaueCcTBa BBINOJHEHHON
paboTHI U ApyTHE).

PeryasitTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOATENIbHO OIpEAeNATh LEIU JAEATEIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO JESATEIBHOCTD, BEIOMpATh Hanboee
3¢ (heKTHBHBIE CIIOCOOBI pelieHMs YIeOHbIX U TO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIILHO COCTAaBIISTh
UM KOPPEKTUPOBATH IPEMJIOKECHHBIM aJrOPUTM JEUCTBUM IIPU BBIIOJIHEHUM 33JaHUN C Y4ETOM
MOJIyY€HUs HOBBIX 3HaHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUHUsAX, OLEHUBATH
COOTBETCTBHUE MOJYUYEHHOI'O PE3YJIbTATA 3asBJICHHOM 1I€JIM, YMEHHE UCIIOIb30BATh U aHAIN3UPOBATh
KOHTEKCTBI, IPeIIaraéMble B YCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHMIO 0053aTEIbHOTO  COAEpIKAHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanpHO  paboyeil mporpamMmoi, BBIIEISIOT:  OCBOCHHBIE
00y4aromuMUCs Hay4YHbIC 3HAHUS, YMEHUS M CIIOCOOBI ICHCTBHM, criennduyeckue A MpeaIMeTHOM
obmacti «XuUMHUS», BUABI JEATEIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHWSA, €r0 WHTEPIpETAINH,
peoOpa3oBaHUIO M MPUMEHEHHIO B PA3JINYHBIX YUEOHBIX M HOBBIX CHUTYAIIHSIX.

K xonmy oOyueHuss B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl HAa 0a30BOM YpPOBHE OJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y O0yUAIOUINXCA YMEHHI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJIAa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEIECTBO, CI0AKHOE BELIECTBO, CMECH (OJHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCHTEJIbHASl aTOMHAsl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BELLECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM, OKCHU]I,
KHCJIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKas
peakiust, Kjaaccu(puKaus peaKifii: peakinuy COSANHEHHSI, PEaKIIUU PA3JIOKEHHS, PEaKIIUU
3aMelIeHus], peakuu 00MeHa, IK30- U YJHJOTEPMUIECKHE PEAKLINH, TEIUIOBOU YPPEKT peaKiuH,
SJIpO aTOMa, SJIEKTPOHHBIN €10 aToma, aTOMHast OpOUTalb, PaJIUyC aTOMa, XUMHUYECKasi CBsI3b,
NIOJIApHAs ¥ HENOJIIpHAsi KOBAJICHTHAs CBS3b, HOHHAS CBA3b, MOH, KATMOH, aHUOH, PacTBOP,
MaccoBasl J10Ji BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;

® MJUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX IMOHATUI U IPUMEHATD 3TH MOHSTHS IIPU
OINMCAaHUU BEUIECTB U UX MPEBPALLEHUII;

® UCMOJb30BAaTh XUMHUYECKYIO CUMBOJIHMKY JUIsl COCTABJICHUS (POPMYII BEIIECTB U ypaBHEHUN
XAMHYECKUX PEAKIUN;

® OMpeneniTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTENIEHb OKUCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAIJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIacCy
coeiMHeHui 1o hopMmysam, BUJ XMMUYECKOH CBSI3H (KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKHX
COEIMHEHUSX;

e packpbiBaTh cMbIcH [lepuognueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOXKEHHUSI B
[leproanueckoit cucreme, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4eHUs, 3aKOHa ABOraipo;

® ONUCHIBATh U XapaKTepHu30BaTh TabnnuyHyto hopmy Ileproanueckoit cucTeMbl XUMUYECKIX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJlaBHas noarpynna (A-rpynna)» u «nodounas noarpymnmna (b-
IpyIIa)», Majble U OOJIbIINE NEPUOJIbl, COOTHOCUTH 0003HAYEHNs1, KOTOPbIE UMEIOTCS B TaOJIHIIE
«Ilepnonnyeckas cucreMa xXumMuueckux 3nemeHToB J1. . MenneneeBay ¢ 4MCI0BBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij aJpa, ol1iee
YHCJIO JIEKTPOHOB U pacrpeziesieHue X MO0 3JIEKTPOHHBIM CII0SIM);

e iaccu(UUUPOBATh XUMUUYECKHE IJIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XMMUUECKHE PEAKIIHH
(110 YMCITy ¥ COCTAaBY YHYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P QEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUUECKUE CBOMCTBA BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEP>K/1asl ONMCAHNUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUHM COOTBETCTBYIOIINX
XUMHYECKUX PEaKIii;
IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBUSIX;
BBIUYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIO
XUMHUYECKOT0 3JIeMeHTa 1o (hopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKOM peaKIuu;
MIPUMEHATH OCHOBHBIE OIIEPALlMU MBICIIUTEIIbHOM ACSITEIIbHOCTA — aHAIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEMATU3AIIHIO, KJIACCU(UKALINIO, BBISIBIEHUE IPUYNHHO-CIICJICTBEHHBIX CBSI3€i
— J1711 U3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAYUHbIE METO/IbI
MO3HaHUs — HAOJII0IeHUE, U3MEPEHUE, MOJICIMPOBAHHE, IKCIIEPUMEHT (peabHbIN 1
MBICJICHHBIN );
CJIeI0BaTh MPaBUIIaM IOJIb30BAHMSI XUMHUYECKOHN MOCY10i 1 1a00paToOpHBIM 000pyI0BaHUEM, a
TaK)Ke IpaBHiiaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU IO BBHIITOIHEHUIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BoOpO/a M KUCIOPOA), IPUTOTOBIEHUIO PACTBOPOB C OIPENEIEHHON MacCOBOM 10y1eH
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U IPOBOJUTH XUMUYECKNE IKCIIEPUMEHTHI 110
pacrno3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB (JIAKMYC,
benondraner, METHIOPAHK U IpyTHeE).

K koHI1y 00ydenust B 9 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OoTpaxkaTh C(HOPMUPOBAHHOCTH y OOyUAIOUINXCA YMEHHI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, ITPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCT,
ANEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XMMUUYECKasl PEaKIsl, XMMUYECKasl CBSI3b,
TEIUIOBOU AP PEKT peaKiuu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP, HJIEKTPOIHUTHI, HEITIEKTPOIIUTHI,
JIEKTPOIUTUYECKAsl AUCCOLUAIMS, PEAKIIMM HOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOPATUMBbIE pPeaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE
peaxkiuu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCIIEHNE U BOCCTAHOBJIEHUE, AJUIOTPOIUS,
aM(pOTEepHOCTh, XUMUYECKas CBS3b (KOBAJIEHTHAs, HIOHHAs!, METaJNINYecKas ), KpUCTAJUIMYECKas
pelmeéTKa, KOppo3usi METAIIIOB, CIUIABbI, CKOPOCTh XUMUYECKON PEAaKINH, IPEAEIBHO
nonyctuMas konueHntpanus [1/IK BemecTsa;
WJUTIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH U IPUMEHSATh 3TU MOHATUS TIPU
OINMCAaHUU BEUIECTB U UX MPEBPALLEHUII;
MCIO0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJI1 COCTAaBIEHUS OPMYJI BEIIECTB U YPAaBHEHUM
XUMHUYECKHUX PEaKIIMi;
OTIpEEIATh BAJICHTHOCTb U CTENIEHb OKUCIEHHUSI XUMUYECKUX AIEMEHTOB B COETUHEHUSIX
Pa3IMYHOIO COCTaBa, IPUHAAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaM, BUJ XMMUYECKOH CBsI3U (KOBAJIEHTHAsI, MOHHAs, METAJUTMYECKas) B HEOPraHMYECKUX
COEIMHEHUSX, 3aps/ HOHA 110 XUMUYECKOH (popMyIie, XxapaKTep cpeiibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUN, TUI KPUCTAITINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. . MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHMeE: ONUCHIBATH U XapaKTepH30BaTh TabmuHyto Gopmy Ileproanueckoii cucTeMsbl
XUMHAYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas MoArpymnmna (A-Tpymnmna)» u «1obodHas
noarpynna (b-rpynna)», maneie u 601bIIME TEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
MMEIOTCS B IEPUOANYECKOH TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siApa, o0lIee YUCII0 SJIEKTPOHOB U paclpeieieHne ux
10 AJIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB



U UX COEIMHEHUH B IIPEeNax MaJIbIX IEPUOJO0B U IVIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJ1acCu(UIIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMHUUECKUE PEAKIINU
(1o ymMCIly U COCTaBy yYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEILIOBOMY 3 (deKTy, 1o
M3MEHEHMIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crIeU(PUUECKUE XUMUUECKUE CBOICTBA IPOCTHIX U
CJIOXKHBIX BEILECTB, NOATBEPKast ONMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX YPaBHECHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUi;

COCTABJIITh YPABHEHMS DJICKTPOIUTUYECKON TUCCOLUALIMN KUCIIOT, IEJI0YEH U COJIEH, IIOJIHBIE U
COKpaIEéHHbIE YPaBHEHUS PEaKIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIU, IOATBEPKIAFOIINX
CYLIECTBOBAHME FEHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3JIMYHbIX KJIACCOB;

PacCKpBIBaTh CYIIIHOCTb OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUI IIOCPEACTBOM COCTABICHUS
JIEKTPOHHOTO OajaHca 3TUX PEAKIUMT;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3SMOKHOCTH IIPOTEKaHUS
XMMHMYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJIO
XMUMHUYECKOI'0 3JIEMEHTA 110 (OpMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B PaCTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUK;

co0Jro1aTh MpaBuJIa MOJIb30BAaHHSI XMMUYECKOH MOCY0M 1 1a00paTOPHBIM 000pYLI0BaHUEM, a
TaK)Ke IpaBuiia OOPALLEHUS C BEILIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 10 BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BELECTB
(aMMHaKa U yrieKuciaoro rasa);

IIPOBOAUTH PEAKLIUH, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITYTEM XJIOPHI-, OPOMUI-, HOUA-, KapOoHaT-, pocdaT-, CUIIUKAT-,
cyab(aT-, FTUAPOKCUA-NOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHbBIX METAJIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIAHMYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIIEpAlly MBICIIUTEIILHOM ACSITEIIBHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHUE,
0000111eHIe, CUCTEMATU3AIUIO, BBISBIEHUE TIPUYMHHO-CIIEICTBEHHBIX CBSA3EH — JUIsl U3yUEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUI, €CTECTBEHHO-HAYyUHbIE METO/IbI I03HAHUS —
Ha0JI0IeHNe, U3MEpEeHNe, MOJICIMPOBAaHHE, SKCIIEPUMEHT (peabHbIN U MBICIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bub6mnoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa. [lonstue o kuciorax bubnuoreka [JOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJII)Hble peamn/m



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHYECKHX 31eMeHTOB [l. 1. https://m.edsoo.ru/7f41837c
Menneneea. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC pCaKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

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

[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpEeHME U YIITyOJICHHE 3HAHUIT 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEAKIIMHU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTHKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTIRL L€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYTHEL ’ p https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' Ny PYHBL PO https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro 1o pasneny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTEA MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COSINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasnen 4. XuMus u okpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosanuyecTBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumuu. Poias XxuMuu B KU3HU 1 bubmuorexa [JOK
yesoBeka. Tenma u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAX TO3HAHUS B XUMHHU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnmoreka [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucreie BemecTBa U cMecH. CItocoObl 1 bubmorexa [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
) «Paznenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
Ae N PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBApEHHOM COJIN )»
bubmmoteka [IOK
6 A 1
TOMBL I MOy https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmmoteka [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CITOKHBIC BEMIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIDHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

10 X .B
uMmecKas opmysa. Barerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bu6mmoteka [IOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycIoBUS IPOTEKAHUS bu6mmoreka [IOK
15 .
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacCChl BEILIECTB. bubnmoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BerancneHus: Komm4ecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUUYECKHUX bubmorexa LHOK
B . P https://m.edsoo.ru/ff0d5708
peaknui
Krnaccudukanus XuMHUIecKuX peakiun
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS e brbmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT 0606yq eHHE U bubmiorexa LIOK
) et » https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHUHA
20 KonTponbnas padota Nel o reme bubmumoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKITUN) https://m.edsoo.ru/ff0d4290
21 Bo3zngyx — cmech rasos. Cocras bubmunorexa IIOK

BO3ayxa. Kucnopon — snemMeHr u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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IIPOCTOC BCUICCTBO. O30H

dusnueckue 1 XUMHYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCJIOPOAA (peaKiui OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcuaax
Cr1oco0BbI ITOIYYEHHST KUCIOPOaa B
23 JabopaTopuu Zq I OMBIHIJICHiOCTI/I Bubmiorexa ITOK
parop P ' https://m.eds00.ru/ff0d497a
IIpumeneHune kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKInu, MOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
HJOTEPMUUYECKHUX PEAKIIHIX
Tomnuso (HedTh, YrojIb H METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CII0COOBI 2:1“0 bubnnorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
IIpakTrueckast padora Ne 3 o Teme
26 «l?lon eHUe 1/12061/1 aHHe KHUCIopoaa bubmmorexa LOK
yi . p poad, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
27 Bonopon — anemeHT u npocroe bubmmnoreka [JOK
BemecTBO. Haxoxaenue B npupojae https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKre U XUMHIECKHE CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsaTHE O KHCIOTAX U COIIX bubnnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTydeHHS BOJIOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpaxtrueckast padora Ne 4 o teme
P P bubmuorexa [JOK
31 «ITomydenue u coOupanue Bo10po/a,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHbIii 00bEM razoB. 3aKOH

bu6nmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Broranciiennss 00b€Ma, KOJIMYSCTBA
33 BEILIECTBA r'a3a 10 €ro M3BECTHOM bubmmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LOK
P " peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
35 dusnvecKkue 1 XUuMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTeib. HachlleHHbIE
37 i HeHaCpreHHblg acTBOpbl. MaccoBast bubmmorexa [JOK
B P PPl https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B paCTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka [JOK
ONpeAeIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonrtponbHast pabota Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KJacCUpUKAI, bu6nuorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMu4eCKe CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6nunorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XUMHYECKHE CBONCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCOf(SBII) ot )CHI/I}I XI/IMI/ILIZ(I:)KI/IG bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATIBHBIX 33124 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enetnyeckas cBsI3b MEXY KJlacCaMU bubnmoreka [JOK
HEOPraHWYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O0o001IeHre 1 CUCTeMaTH3AITHS 3HAHHUA
- i https://m.edsoo.ru/00ad9ch2
KontponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX brbmorexa [JOK
o P https://m.edso00.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
P Pura bubmmorexa [JOK
51 XUMUYECKUX dIeMeHTOB. [loHaTue o
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuoauueckuii 3aK0H 1
but6mmorekxa [IOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneera
bubnuotexa [JOK
53 [TeproapI, TPYIIIBI, TIOATPYIIITHI nosmoreka L

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

Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

>4 saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aTomoB aneMeHToB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Meneneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuTHUsA HayKu U npaktuku. . 1. bu6nuoreka [IOK
MenpeneeB — y4€HBIM, NIEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNeKTPOOTPULIATETLHOCTH AaTOMOB bubnmnoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 Hortrast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 onsipHas XUMHAYECKast bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeTOIsIpHAS XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [JOK
62 CTeneHs okuCCHHS https://m.edsoo.ru/00adae28
63 OKUCINTENBHO-BOCCTAHOBUTEIBHBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKucauTeny 1 BOCCTAHOBUTEU bubmorexa HOK
https://m.edso0.ru/00adb076
65 Konrtponsnas padora Ne4 o teme bubmuoreka [IOK
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«CTpOGHI/IC aroma. XUMHYECKasl CBSA3b»

https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001meHE U 1 bubmmoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUcTeEMaTH3alMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHUE U 1 bubnmoreka [JOK
cHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesbHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuorexa [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MCHCHUH

. bubmuorexa [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPHOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6nuoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka [IOK
KPHUCTAJUTMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay

5 Krnaccudukanus XuMHuuecKkux 1 bu6muoreka [IOK
peakLuil 110 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOU

7 eakiuu. IToHdITHE 0 TOMOT€HHEBIX U 1 bubnnorexa [IOK
P ' https://m.edso0.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMUYECKOM PABHOBECHUH.

but6mmoreka [IOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKInH U MOJIOKCHUC

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYECKOT'O paBHOBECH A

OKHCIIMTEILHO-BOCCTAHOBUTCILHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHBIG " cia0ble bubmorexa LIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 Honusie ypaBHEHUS peakIui Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN Bubmaorexa ITOK
pvn https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYSCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICU B CBETE
13 IPENCTaBICHUN 00 buGnnorexa LIOK
bed . https://m.edsoo.ru/00add8b2
AICKTPOJUTHYECKON TUCCOIIUAIITNH
14 IToustue o ruaponnse coiei buGnnorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O06o001meHre U CUCTeMaTH3 A bubmorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Perrenne dxcnepruMeEHTAIBLHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3aau»
Kourpomnsnaas padora Ne2 o reme
17 «3)‘[:11; OJ'II/ITIf‘IeCKaH HCCOoaIU bubmorexa HOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX»
OO6m1ast xapaKTepuCTHUKA TAJIOTCHOB.
18 XUMHAYECKHUE CBOMCTBA HA TIPUMEDE bubmmorexa TTOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. CossiHast KUCIIOTA, bubmuoreka [IOK
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XUMHUYECKHE CBOMCTBA, MOJTyUCHHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktrueckas padora Ne 2 o Teme
20 «[lonmy4yeHne CONTHOM KHCIOTHI bubamorexa LHOK
. N ’ https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOWCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIU, €CIIU OAUH U3 bubnnorexa LIOK
https://m.edso0.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapakTepUCTHUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6nmoreka [IOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpOeHHUE, bubnmnoreka [JOK
(bu3UYeCcKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE NPOMBIIIUIEHHOTO croco0a
26 MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubmmnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalollen cpeibl COETMHEHUSIMU
cepbl
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a but6mmorexa [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1m1ast XapakTepUCTHKA JIEMEHTOB bubmuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmorexa [IOK

29 XHMHYECKHUE CBOMCTBA, IIOJIyUYCHHE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padora Ne 3 mo Teme
30 «[lony4yeHre aMMuaKka, U3y4eHHE ero bubmmorexa [JOK
. i > Y https://m.edso00.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIIOTA, €€ PU3NICSCKUE U bubnmnoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B Ka4YeCTBE MUHEPAIIbHBIX

32 oOpeHui. XuMHUUYECKOe bubmmorexa [JOK
yAobP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHEHUSIMH a30Ta
®ocdop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI00pEHU. bubmmnoreka [JOK
3arpsi3HEeHUEe IPUPOAHON Cpeb https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I())ﬂe (Fi)mmlzlecxrl)/le A XUMHUYECKHE bubmorexa [JOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposa, ux GU3ndecKue u bubnmnoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYronpHasg KUCIIOTa U €€ COTH bubmmorexa [JOK
https://m.edso0.ru/00ae006¢c
[Ipaktrueckas padota Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmaorexa ITOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenne

41 AKCIICPUMEHTAJIbHBIX 33124 10 TEME bu6nunoreka [IOK
«BaxkHenme HeMeTaIlIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHH S
KonTponbnas padota Ne3 o reme

42 «BaxkHennme HeMeTaJlIbl U UX bubmmorexa [JOK

https://m.edso0.ru/00ae0e18
COCIUHCHHUS»
OO1as XxapakTepuCcTUKa XHMHUUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Meranmmnyueckas CBs3b U bubmmoreka [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBA
METaJIIOB
XHWMHUYECKHE CBOMCTBA METAILIIOB.

. bubnuorexa [JOK

44 DNEeKTPOXUMHUICCKUN P

HaIpsDKEHUN METAJIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. BeruuciieHus mo

bu6nmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKUT
puMecH
46 ITonsatue 0 KOPPO3UU METAIIOB bubmorexa LIOK
pP https:/m.eds00.ru/00ae1278
bubmuorexa [JOK
47
Ienounpie MeTan bl https://m.edso0.ru/00ael14b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lerouHO3eMeNbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiine coeinHeHus KajablUs Bubmaorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3AIUS
3HAaHUHU
59 JKEcTKOCTh BOJKI M CITOCOOEI €€ bu6nuorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBI U METOMIEI €€ bubmorexa LOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUs
bubmmoteka [IOK
54 A I
TEOMHTHH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOIICTBa OKCHIA U bu6muoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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OKCI/II[BI, THAPOKCUIBI K COJIN KEJIE3a

bu6nmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O06006111eHre 1 CUCTeMaTHU3alHs
3HaHUHN
[TpakTuyeckas padora Ne 7. Pemenne
JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME bubnuoreka [IOK
59 .
«BaxHeinme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Boruncnenus no ypaBHEeHUsAM
XUMHUYECKHUX PEaKIM, €ClIi OJIUH U3
60 peareHToB J1aH B U30bITKE WIIN bu6nuoreka [IOK
COCPKUT MpuMecu. Beruncienus https://m.edso0.ru/00ae1750
MaccOBOM J0JIM BbIX0J1a IPOJYKTa
peakuuu
61 O06o0meHne 1 crucTeMaTH3anus
3HaHUI
KonrtponbHas padota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEIMHEHUS»
63 Bemecrtsa u maTepuansl B bubmmoteka [IOK
TOBCEHEBHOM KN3HU UEJTOBEKa https://m.edso0.ru/00ae3f50
64 XuMHYecKoe 3arpsi3HeHNe bu6muoreka [IOK
OKpY KaroLlEen Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bubmumoreka [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubmumoreka [IOK
cucTeMaTHu3allus 3HaHUI https://m.edso0.ru/00ae0dOa
67 PezepHblil ypok. O6001eHNE U bubmuoreka [IOK
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cucremMarusanuia 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cUCTeEMAaTH3al U 3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI JUIA YYEHUKA

Xumus. 8 kinacc: Pynsuruc ['.E., ®enpaman .17, U3natensctBo «lIpocsemenne», M., 2014;
Xumus 9 knacc: Pymsutuc I'.E., ®enpaman @.I°., U3gatensctBo «IIpocBemenue», M., 2014,

METOIUYECKHUE MATEPHUAJIbI JJ YUYUTEJIA

Pymsutuc I'.E., ®enpaman @.I'., Xumus. 8 kitacc: ydeOHUK 7151 00111€00pa30BaTeIbHBIX
yapexnenuii. I3mparensctBo «lIpocBemenne», M., 2014.

Pymsutuc I'.E., ®enpaman @.I'., Xumus. 9 kiacc: yaeOHUK 7151 00111€00pa30BaTeIbHBIX
yapexnenuii. I3parensctBo «lIpocsemenne», M., 2014.

COopHUK MaTepHalloB MO peanu3aiuu GeaepalbHOro KOMIOHEHTa roCy1apCTBEHHOTO
CTaHapTa o01ero oopazoBaHus B 00111e00pa30BaTENbHBIX YUpEKICHUAX, Bonrorpan:
Vuawurens, 2016.

INabpuensn, O. C. u ap. Xumus. 8 Ki1acc: KOHTPOJIbHBIE U TPOBEPOUYHBIE PAOOTHI. - M.:
Hpoda, 2013.

Iabpuensy, O. C. u ap. Xumus. 9 kiacc: : KOHTPOJIbHBIC U TIPOBEPOYHBIC paOOTHI. - M.:
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBHI

CETU UHTEPHET

MynbsTuMeanifHbIE 00pa30BaTeIbHBIC PECYPCHI.
http://www.chemnet.ru

[azera «Xumus» 1 caiit st yuurens «51 uay Ha ypok xumuu» http://him.1september.ru.

Enunas xomteknus LIOP: [lpenmernas xommtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

OnekTpoHHas OMOIMoTEeKa yueOHBIX MaTepHaloB 1o XuMuK Ha mopraie Chemnet.
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