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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPENOJaBaHusl yYeOHOTo MpeaMeTa « XUMUsDHY
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU Oa€T TpEACTaBICHHE O LENAX, OOIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJIep>KaHue,
MpelyCMaTpUBAECT pacHpe/eICHUe €ro Mo KiaccaM W CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, ONPEACISCT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolUXCs, ONpeAC/sIeT BO3MOXKHOCTH TpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
DHEPIUU M 00 SBOJIIOIIMU BEIISCTB B IPHUPOJIE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCETHEBHOM KU3HHM, TaK U B MPO(HECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MIPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHBIC HampaBjieHUS B OOYYECHHUHW XHUMHH OOECIEUMBAIOTCS CHEIU(UKON
Collep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSAL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHCTEMBI IMEPBOHAYAJIBHBIX IMOHSITHN XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Tojxoaa K €€ mzyueHuto. CojepkaHue CKIIQJIbIBAE€TCS U3 CUCTEMBI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYroMYy, BBITIOJHSAS (PYHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeAMeTOB: «OKpyX)alolMuil MUpy,
«buonorus. 5—7 knaccel» u «PU3UKA. 7 KIACC.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YeJOBEKa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEILIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0Oe30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HalpaBJCHHOCTh OOy4YeHMsI Ha CHCTEMAaTHYECKOEe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIIEr0 MHpa, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHOM >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHUYECKHX OTHOILEHUH,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAlbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHE ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3leNieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucimopoaa. CrnocoObl



MOJIyYeHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucnoTsl u comnu.

Monspabiii 00bEM ra3oB. Pacd€Thl M0 XUMHYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyroiue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Dusnyueckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkmnarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalieHus: TOpeHus (moXapa), O3HaKOMJIEHHe C oOpa3llaMH OKCHIIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yuyeHue B3aumozeiictBusa okcupa menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpau3aldH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTUM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeillne Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(OTEPHBIE OKCHUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB 1. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMnraM U nepuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
AJIEMEHTOB Ul pa3BuUTUs Hayku W npaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas CcBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJISIPHAs)) CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl OKucIeHUsI U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpAMHM KHCJIOT U IIEJI0YEeH, MPOBEJIECHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mexcnpeomemnoie ceazu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 8 KJacce
OCYILIECTBJISIETCS 4YE€pe3 HCIOJIb30BaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JIJISl OTAEJBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buonorus: Gporocunres, Apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAIIUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBomMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Toustue o karanuse. [loHsTne 0 xXuMruyeckoM paBHOBecuU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IoHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE AJICKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHHE Ta3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 33]1a4.

HeMmeTaJibl U X COeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIaMU, HEMeTa/ulaMH, IIeso4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M Ye€JIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJCHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (hU3MYECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKHe cBOMCTBA. OKCHUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckrue). XHWMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAs pPEaKLMs Ha



cynabdar-uoH. HaxoxneHue cepbl M €€ COCOUHEHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, MOyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (PU3HUYEeCKUE U XMUMHYECKUE
CBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalolllel Cpelibl COCTUHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOICTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTENEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMKM, pPACIPOCTPAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOIMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (1V), rumoresa riao6albHOrO TMOTEIJICHWS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI UX TmepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B npupoje. OOmue mnpeactaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMKE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, IPOBEAECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HaOJIOJIeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHUE U U3Yy4YCHUE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUECHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMO/ICICTBUE KOHIEHTPUPOBAHHOW a30THOU KUCIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJy4eHHE, COOMpaHue, paclo3HaBaHUE U H3yYCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJUIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmoamdeckor cucreMe Xxumudeckux daeMmeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTayumyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUsT MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3znyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIIbI U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe MIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid W KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HAXOXIACHUE B mpupojec. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoaec. DuU3nMyecKue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M conn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI. MarHus, KaIbLHsS, alFIOMUHUS, [TUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHenime
METAaJlJIbl U UX COCAMHCHUSD.

XHMUA ¥ OKpPY:KaoUas cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momols mnpu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTtepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3el MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SBISIFOIIMXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CrulaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMH B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAUUW U
pacCIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHWs 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOUM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOH, MOOCTYHNHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO W TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAy U pe3yibTaTamM TpPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHON npoeCcCUOHATBHON IEATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIE KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOLEld TPUPOJHON CPEIOM, I MOBBIIIECHHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJCTBOBAaThCS MM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIIEISIOT 3HAYMMbBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M MO3BOJIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIuu — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIECTBHBIX TMPEJCTABICHUN BBISABIATh U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAuye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIC
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTh MCHOJb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJBTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juajiora W (WJIM) JTUCKYCCHM) IIO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJbTaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOrO OMbITa,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  AEATEIBbHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337]a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3yJbTaTa 3asBJICHHOM LW, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crnenupuIecKkue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATEIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPUKalus peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUsl, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBlIeHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHHUM Mo
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B [lepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juvaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TEPUOIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckas cucTteMa XuMHYeckux diaemernToB J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO AIICKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETUIOBOMY (D (eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TOJTBEPXKIasi OMUCAHUE MMPUMEPaMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpalllecHUd B
Pa3IUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEpPAIlMH MBICTUTEIIBHON JMEATCIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCu(UKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJI1 U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJECHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaToOpHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIlleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYECH W KUCIOT C MIOMOIIBIO HHANKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIly 00yudeHus B 9 kJjiacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlnsi, XUMUYIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLUALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX NPEBPAIICHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiiaM, BUI XHUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATITMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3inyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «rnoOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOM  MOCyIol |
7abopaTOpHBIM  00OpYy/JOBaHMEM, a TaKXe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYYEHUI0O W COOMpaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHMYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HanmenoBanue pa3jiesioB u JyiekTpoHHbBbIE (IU(pPOBBIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Xumus — BakHasi 00J1aCTh bu6mmoreka [IOK
11 €CTECTBO3HAHMUS U 5 0 5 https://m.edsoo0.ru/7f41837c
' MPAKTUYECKOU NEeATEILHOCTH https://lesson.academy-
YeJoBeKa content.myschool.edu.ru/04/08
bu6mmoreka [IOK
BelecTBa 1 XuMH4eckue https://m.edsoo.ru/7f41837c
1.2 15 1 0
peakuuu https://lesson.academy-
content.myschool.edu.ru/04/08
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
51 Bosnyx. Kucnopon. [lonsatne 6 0 0 bubnnoreka [JOK
' 00 oKcHIax https://m.eds00.ru/7f41837c
99 Bognopon.Ilonstue o kucinorax 3 0 1 bubnuoreka [IOK
' U COJISIX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [lonsitue 06 bubnmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJ1aCChI 1 1 1 bubmuotexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
Hroro o paznueny 30

Pasnen 3. llepunonnueckuii 3axkon u [lepuoguveckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.




Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
3.1 XUMHYECKHX 31eMeHTOB J[. H. 7 0
Mengaene-eBa. CtpoeHue
aToma

XUMHYecKas CBA3b.
3.2 OKHUCIIUTENBHO- 8 1

BOCCTAHOBUTCIIbHBIC PCAKIINH

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

HUToro 1Mo pas3jen 15 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 0 bubnnorexa [HOK

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4

https://m.edsoo.ru/7f41837¢c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTuHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuoreka [IOK
2.1 4 0 1
aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 brbmmorexa [TOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mast XxapaKTepPUCTHKA XUMHYECKUX Bt LOK
nOIMoTeKa
2.3 VA- A 7 0 1
DIICMEHTOB TpyIIbI. A3OT, hocop it i https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . py ) post https://m.edsoo.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25




Pa3pen 3. MeTaJJIBI M X CO€TUHEHU S

. bubnuorexa [JOK
3.1 Obmme cBoHCTB MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueline Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
' CHIeCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Hroro no pasneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
[Ipenmer xumuu. Ponp XuMuu B KU3HU 1 0 0 bu6mmorexa [IOK
yejioBeka. Tejia u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTo1aX MO3HAHHUS B 1 0 0 bubmuoreka [JOK
XUMHUHI 08.09.2023  https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuia
paboTHI B 1a0OPaTOPUU U IPUEMBI 1 0 1 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
pazneneHust cMecen 15.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK
s . PHMEp 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmuorexa [JOK
A 1
TOMBL E MOTERYIT 0 0 22.09.2023  https://m.edsoo.ru/ff0d2a6c
XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JICMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
IT 1
POCTRIC I CHOMHBIS BEMeCTRa 0 0 29.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
A - 1 0 0
TOMHOTMOICKYIEpHOS yHeue 03.10.2023  https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

1 X .B
0 mitieckas opuyna. Banenrrocts 06.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
9JIEMEHTA B COCUHEHUH 13.10.2023  https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemiectra. MoJib. bubmuorexa [JOK
Momnspaast macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMuueckas peakius 20.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCIIOBHsI IPOTEKAHHUS bubnnorexa [HJOK
XUMUYECKUX PEaKIIUn 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnunorexa [JOK
XUMHYECKUE YpaBHEHUS 27.10.2023 = https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, Macchl
17 BEIIIECTBA 10 YPAaBHEHHUSIM XUMUYECKUX bubmmorexa [OK
o . P 04.11.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XMMUYEeCKHX PeaKIIHid
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [OK
8 P ’ 07.11.2023 https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmmorexa LIOK
1 AHET- Hvl 10.11.2023 = https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHHA
20 KonTtponpHas padora Nel mo teme bubnmnoreka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITHI 14.11.2023  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmuoreka [IOK
Bo3nyxa. Kucinopon — anemeHT u 17.11.2023  https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. Os30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
e B ’ 21.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4YeHHsI KHCIIOPO/Ia B
23 1aboparo I/II/Ii I OMLII_HJIerH(f:ZTI/I bubmorexa HOK
patop P ' 24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ hexkT XuMuIecKoi
24 peaKiuy, NOHATHE O bubnuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHHUH, SK30- U 28.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(Th, Yrojab U METaH).
25 3arpsi3sHEHUE BO31yXa, CIOCOOBI €T0 bubmmorexa [JOK
P AR 01.12.2023 https://m.edsoo.ru/ff0d4cda
IPEIOTBPAIICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «1P[0J'I YeHHUe 1/112061/1 aHue Kuciopozaa bubmmorexa [OK
Y . P poaa, 05.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY»
97 Bonopon — anemeHT u mpocToe bubnnoreka [JOK
BenlecTBo. Haxoxxienue B npupoe 08.12.2023  https://m.edsoo.ru/ff0d4ddoO
08 duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bosiopoza. [Ipumenenue Bogopoaa 12.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
15.12.2023  https://m.edsoo.ru/ff0d50d2
30 Cnioco0nI ToTy4ueHus BOJ0Opoaa B bubnuorexa [JOK
naboparopuu 19.12.2023  https://m.edsoo.ru/ff0d4ddo
[TpakTrueckast padota Ne 4 o teme
31 «ITonyuyenue u cobnpaHue BoIOpoOIa bubmmorexa [JOK
Y P AOPOAS, 22.12.2023 https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTB»




MoutsipHbIii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 26.12.2023  https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoJIu4ecTBa
33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmorexa HOK
B i Y 30.12.2023  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrancnenust 005EMOB ra3oB 1mo
34 ABHEHUIO PEAKIIMN Ha OCHOBE 3aKOHA bubmmorexa [JOK
7P " P . 09.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DduU3nYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI 12.01.2024  https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnnoreka [JOK
WHJIUKATOpax 16.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbleHHbIe
37 u HiHaCLI peHHbIIe) aCTBOPBI B bubmorexa [JOK
B P PEL 19.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBasi 101 BELIECTBAa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBneHue pacTBOPOB ¢ bubnuorexa [JOK
ompeIeIEHHON MacCOBOM JT0JIeH 23.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTponsHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopon. Bogopon. Bona» 26.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bubnmnoreka [JOK
HOMEHKJIATypa 30.01.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ P 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d67ca




[Tonydyenue u XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUM 09.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XuMUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT 16.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa,
46 cnocoéblj HI;JI q)eHI/m XI/IMI/I‘IZ(I?KI/IG bubmmorexa [JOK
y Y ’ 20.02.2024  https:/m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJ1aCChl HEOPraHUUYECKHUX 23.02.2024  https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXAY KJIacCaMU bubnnorexka [JOK
HEOPraHUYECKUX COETMHEHUI 27.02.2024  https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNEe U CHCTEMaTH3aITHS bubmuoreka [JOK
3HaHUU 01.03.2024  https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmmorexa [JOK
o P 05.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MOMBITKU KIACCHUPUKAITUU
51 XI/II\F;I/ILICCKI/IX 3JIEMEHTOB ?[OHSII;I/IG 0 bubmmorexa [TOK
' 08.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
Ilepuonuueckuii 3aK0H U
52 [Teproguueckas cucteMa XUMHYECKUX bubmmorexa [OK
proA 12.03.2024  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 [Teprompl, TPYIIIIEI, ITO, TITTBI bubmmorexa [JOK
PHOALL IPYIHIH, HOXPY 15.03.2024  https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oTomnbl 19.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuoanyueckoit buGnnorexa LIOK
22.03.2024  https://m.edsoo.ru/00ada6bc
cuctemsl Jl. 1. Menzaeneera
XapakTepucTuka XMMHIECKOTO
56 3JIEMEHTA T10 €ro MOJIOXKEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 26.03.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3sBUTHs HayKH W npaktuku. 1. W. bubnnorexa [HOK
MenneneeB — y4€HbBIN, IEAArOT U 05.04.2024  https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEeKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHUX JIEMEHTOB 09.04.2024  https://m.edsoo.ru/00adaab8
59 Honnas xuMmu4aeckas CBA3b bubmorexa HOK
12.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMu4ecKas bubnnoreka [JOK
CBSI3b 16.04.2024 @ https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XuMU4ecKas bubnmnorexa [JOK
CBSI3b 19.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKHUCICHUS bubmorexa [JOK
23.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu 19.04.2024  https://m.edso00.ru/00adb076
64 OKHCIIUTENIN U BOCCTAHOBUTEIH bubmorexa HOK
23.04.2024 = https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o Teme bubnmoreka [JOK




«Ctpoenne aroma. XuMH4eCKast 26.04.2024 = https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblii ypok. O6001IeHEe U 1 bubnmoreka [JOK
cHucTeMaTu3alus 3HaHUI 30.04.2024  https://m.edsoo.ru/00adb33c
67 PesepBueiit ypok. O600mIeHNE U 1 bubnnoreka [HOK
CUCTEMAaTH3alMsl 3HAaHUM 10.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBusiit ypok. O6o0meHue u 1 bubnnoreka [JOK
cucTeMaTu3aIus 3HaHUI 17.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Ilepnonnueckuii 3aK0H.

1 IIepnonnueckas cucrema 1 0 0 bubnnorexa [HJOK
XAMUYECKUX di1eMeHToB /1. U. 02.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHX DJIIEMECHTOB 1 0 0 bubmorexa LHOK

. 06.09.2023  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKHX BEIECTB 09.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunapl xumMuueckoil CBSA3U M THIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAININYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6

5 Krnaccudukanus XuMuueckux 1 0 0 bubnnoreka [JOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM 16.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

6 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa [JOK
P ' 20.09.2023 = https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHASIX
[TonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DAKTOPHI, BIUAIOIINE

7 Ha CKOPOCTb XUMUYECKON PEAKIIUU U 1 0 0 bubmmorexa [JOK

23.09.2023  https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUIECKOTO
paBHOBECHs
8 KonrtponbHas padora Nel mo teme 1 1 0




«IToBTOpenue u yriayOiaeHne 3HaHUI
OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca»

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

27.09.2023

bubmuoreka [JOK

9
peakuu 30.09.2023 | https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 muccoranu. CUIIbHBIE U clIa0bIe buGnnorexa LIOK
’ 04.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIinn bubnnorexa [IOK
P peartt 07.10.2023  https://m.edso0.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 3JIEKTPOJUTUYECKON 10.10.2023  https://m.edsoo.ru/00add5d8
JIIUCCOLAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmmorexa [TOK
ped " 14.10.2023  https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 IlonsTue o ruapoanse coje bubmmorexa LHOK
AP 17.10.2023 = https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuoreka [JOK
3HAHUHA 21.10.2023  https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Pertrenne DKCIIEpUMEHTAIILHBIX bubmmorexa LOK
p 24.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 mo teme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALINS bubmmorexa [TOK
p A HHAHI, 27.10.2023  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX»
18 OO6m1ast XxapakTepruCTHKA TaJOTeHOB. bubnmoreka [JOK
XuMHYecKre CBOMCTBA Ha IpUMEpe 08.11.2023  https://m.edsoo.ru/00addfe?




XJiopa

XinopoBogopo. ColisiHast KUCTIOTA,

19 XUMUYECKHUE CBOWCTBA, IMOJTyYEHUE bubmmorexa [JOK
> 1Oy ’ 11.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonmydeHnue consTHOM KUCTOTHI bubmmorexa [JOK
y B . ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3y4dCHHE € CBOMCTBY»
Brrumcnenus o ypaBHEHUSM
21 XUMHUYECKUX PEAKIUHI, €CIIM OJUH U3 bubmmorexa [JOK
PeAIi, A 18.11.2023  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTHUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynisl 22.11.2023 @ https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl u €€ coeuHeHU bu6mmoreka [IOK
B IIpUpOJie. XUMUYECKHE CBOMCTBA 25.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoopo/1, CTpOeHHUE, bubnuoteka [JOK
¢u3nyeckrue 1 XUMHUYECKHE CBOWCTBA 29.11.2023 @ https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTA,
25 @H3HELCKH§IIXH£;quKHe bubmmorera LOK
. 02.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMCHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MOJTy4YEHHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XUMUYECKOe 3arpsi3HeHne 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaloIIeH cpeibl COETUHEHUSIMU
cephl
27 Brruucienue MaccoBoOM J0JIM BBEIXOa bu6nmoreka [JOK




MPOJYyKTa peaKiuu 09.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapaKTeprCcTUKA SJICMCHTOB

28 VA-rpynmsl. A30T, bubnmoreka [JOK
paclpoCcTpaHEeHUE B IIPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6
¢du3nvecKre 1 XUMHUYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, MOJyYECHUE U bubmmorexa OK

> 1O 16.12.2023  https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITony4yeHne aMMuaKka, U3y4eHHE ero bubmorexa IOK
. Y 1Y 20.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOWCTBA 23.12.2023 = https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpeHwuii. XuMudeckoe bubmorexa HOK
Y0P ) . 26.12.2023  https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH KHCHH((I))Ta (b(blfl)?,n(qe)cxne " bubmmorexa [OK

p L 30.12.2023  https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOyYeHHE
Hcnonb3oBanue ¢pocdaTos B

34 Ka4yeCcTBe MUHEPATbHBIX YI00pEHUH. bubnuorexa [JOK
3arpsi3sHEeHUE IPUPOIHON CpEAb 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 npu z : gﬂsiieégierlxnmnquKne brbmorexa IOK

PHPOZE, 13.01.2024  https://m.edsoo.ru/00adfd9c

CBOWCTBA




Oxkcuapl yriaepoja, ux GU3nIecKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36 DKOJOTUYECKHE MPOOIIEMBI, 17.01.2024 @ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHas KUCIIOTa U €€ COTH bubmorexa [JOK
20.01.2024  https://m.edsoo.ru/00ae006c
[TpakTuyeckas pabora Ne 4 o reme
38 "[TonyuyeHune yriaekucioro rasa. bubnnorexa [HOK
KauecTtBenHnas peakuus Ha kKapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHayaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa LOK
27.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTiepoaa
40 Kpemuuii u ero coenunenus bubmmorexa LIOK
31.01.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
41 Pemrenue skcnepuMeHTaNbHBIX 33724 bubnmnoreka [JOK
1o TeMe «Baxuelmme HeMeTauTbl U 03.02.2024  https://m.edso0.ru/00ae0bf2
UX COCTUHEHHUS
KonTponbnas padota Ne3 mo teme
42 «BaxHeie HeMeTalIbl ¥ UX bubmorexa [JOK
07.02.2024  https://m.edsoo.ru/00ae0el8
COCJTMHCHH S
OO6mrast xapakTeprucTuKa
XUMUYECKHUX DIIEMEHTOB —
43 METaJI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
MeTaJlJIN4ecKasi KpUCTaNINYECKas 10.02.2024  https://m.edsoo.ru/00ae103e

pemérka. PU3NYECKUE CBOMCTBA
METaJIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmaorexa ITOK
p N AR 14.02.2024 @ https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6mmwme crmocoOb! MOTyYeHUs
meTaiu1oB. CruiaBel. BeruncieHus mo
45 aBHEHMSIM XVMHUYECKUX PEAKIINI Bubmaorexa ITOK
P peartid, 17.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB bubnmorexa LOK
PP 20.02.2024  https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47
Ienotrere Meraub 24.02.2024  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJTus 28.02.2024  https://m.edsoo.ru/00ael14b2
49 [Iler0ouHO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KaJbIIUU 1 MarHui 02.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTuHEHNUS KaJIbIAA bubmorexa LIOK
. t 05.03.2024 = https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUHN 09.03.2024
52 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUS 13.03.2024  https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTE BOIBI U METOLLI €6 bubmmorexa LOK
" 16.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubnmoreka [JOK
4 A
> JTOMITHITH 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUAPOKCHIA 23.03.2024  https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keneso 27.03.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU Keye3a bubnunoreka HOK
(1) u xene3a (1) 05.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI 06.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33124 bubnuorexa [JOK
1o TeMe «Baxunenime MeTamibl U UX 10.04.2024 = https://m.edsoo.ru/00ae3de8
COCTMHCHH S
Brruncnenus mo ypaBHEHUSM
XUMHYCCKHUX PEaKIIHid, €CJIU OJIUH U3
50 pEearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COJIEPKUT NMpHUMecH. Brruncnenus 13.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUU 17.04.2024
KonTponbnas padora Ne4 o teme
62 «Bakneime MeTaIbl ¥ UX 20.04.2024
COCIUHCHHUS
63 BemectBa u Mmarepuassl B bubmuorexa [JOK
MMOBCEAHEBHON KU3HH YEI0BEKA 24.04.2024  https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKpY’Kalollen cpebl 04.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumun B periennu bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM 07.05.2024  https://m.edsoo.ru/00ae4270




66 PesepBHbIil ypok. O600ICeHHE 1 1 bubnunoreka [HOK
CUCTEeMaTH3alysl 3HaHUH 11.05.2024  https://m.edsoo.ru/00ae0dOa
67 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 14.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6o0mIeHHE 1 1 bubnnoreka [HOK
CUCTEMaTHU3aIus 3HAHUM 18.05.2024  https://m.edsoo.ru/00ad9cb2
OBIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

tabmuupel: [lepuognyeckas cucteMa xumuueckux snemeHToB [1. 1. Menneneena,

Ta0JMIa pACTBOPUMOCTH, ANEKTPOXUMUYECKUN P HANPSIKEHNUS METAJIIIOB

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111er0-00pa3oBaHMsl. -

MeTtoaudeckoe-nocodue-1is-yuntens. pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
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