MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MunuctepcTBo 00pazoBanust OpeHOyprcekoii odJjactu
YupasJienne o0pa3oBaHusi aAMUHUCTPaMu ropoaa by3yiyka
MyHununajgabHoe 001eo0pa3oBare/ibHOe ABTOHOMHOE y4pesKIeHue ropoaa
By3yayka «Cpeansisi 001meodpa3zoBarebHas mkoJaa Nel3»

PACCMOTPEHO
Ha 3acenangnu IIIMO
PykoBoautens HIMO

Jlaiixoa O.1.
ITpotoxon Nel ot « 27 » aBrycrta
2024 r.

COI''TACOBAHO VYTBEPX/IEHO

3am. gupexkropa MOAY Hupexktop MOAY «COII

«COII Nel3» Nel3»
KyOeTKMH AnleKkceid  fammete sboseohiommes
Bna,qmmm poBuny [lata: 2024.08.30 14:02:53 +05'00'

Kanuronosa O.E. Ky6erkun A.B.
ITpuka3 Ne01-08/142 ot « 30 »
aprycra 2024 r.
PABOYAS ITPOT'PAMMA

y4eOHOro nmpeameTa «XuMUsH»

U1 oOygaromuxcs 8-9 kiaccos

r. by3ynyk



MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 0O0pa30oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (enepaibHOM
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUHM MPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeycCMaTpUBAET pacIpeielieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarOINXCsl, ONPEISIISIeT BO3SMOKHOCTH MPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelIbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero obpa3oBaHHs, a Takke TpeOOBaHWA K pe3yiabTaTaM OOyYeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIbHON JESITENIbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33PEHHUSI 00Yy4aIOIIErocs, ero
MIPEJICTABICHUIA O MATEPUAIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO PpPAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3allii BO3MOXKHOCTEH Il CaMOPa3BUTUS U (DOPMUPOBAHUSI KYIbTYPHI
JMYHOCTH, €€ 001ei 1 (PyHKIMOHATLHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aronmxcs,
HAaBBIKOB WX  CaMOCTOSTCIIbHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TArloM B (JOPMUPOBAHUHT
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00y4JarOIInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYYEHHH XUMHUHU 00eCredyMBarOTCS CHEU(UKON colepskaHus
y4eOHOTr0 MpeaAMETa, KOTOPBIN SBJISIETCS MEIarorTHYeCKy alaliTHPOBAHHBIM OTpaKeHHuEM 0a30BOi
HayKU XMMUU Ha ONpeeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHHMYECKONH XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTraHUYECKON XUMHH.

CtpykTypa coaep:KaHHsl MPOTPaMMBI MO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMbI
CTPYKTYPHO OPTaHW30BaHBI IO MPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUEHHsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;



— MpeCTaBICHUH 00 MEKTPOIUTUYECKON IMCCOLHUAIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIHHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITIOTHSSA
GyHKIINN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IIpUPOJIBI,
LEHHOCTHOTO OTHOLLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOMCXOIUT C MPUBIICUCHUEM 3HAHHI U3 paHee U3YUYEeHHBIX y4eOHBIX IpeaAMETOB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kaaccy.

[Tpu u3yyeHnH XUMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOM HAYKH KaK
00J1acTh COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4EOHO-
MO3HABATEILHON U y4eOHO-UCCIIe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH TpaBUIl OE30MacCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU HA YpPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHsS Ha CHUCTEMaTHYECKOe MpUOOLIEHHE OOydarluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  II03HAHUS,
(OpMHPYIOLTM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHWSA M CaMOIO3HAHUS, KJIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHUH OOBSCHATH U OIICHUBATH SBIICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH pPEHICHUU MPOoOJIeM B MOBCEIHEBHOMU
JKU3HU U TPYIOBOM JESATENBHOCTH;

— (opmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWHA I BBIPAOOTKM SKOJOTHYECKH IEIeCOO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npoduis U HaNpaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniecTBa. Gu3nyeckue CBONCTBA BEECTB. ATperarHoe cocrtosiuue Bemects. [lonsatue o merogax
NO3HaHUs B XuMHUH. YucTele BeniectBa U cMecH. CriocoObl pa3eneHust CMECEH.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popMmyia. BaleHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 101151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOoCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BeuecTBa. Pacy€rel o popmysiaM XUMHUYECKUX COETUHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALUs BOJbI) 1 XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJieiicTBue
CepHOW KHUCIIOTHI C XJOpHAOM Oapus, pasznokeHue ruapokcuaa menu (ll) mpu nHarpeBanum,
B3anMoJieiicTBHE *kele3a ¢ pactBopoM conu Meau (1), n3ydyenue cnoco6oB pasaeneHus cMecei:
C TIIOMOLIBIO MarHuTa, (UILTPOBAHUE, BbIIAPUBAHUE, JUCTWULILUSA, Xpomarorpadus,
IPOBE/ICHUE OYMCTKU MOBAPEHHOH CONM, HAOIIOACHUE M ONHUCAHUE PE3YJIbTATOB IMPOBEACHUS
OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JAHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3myxa. Kuciopog — ajeMEHT M NIPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TeroBoil 3((exT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gpuzndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MostydeHus. Kuciorsl u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMoOCTh BellecTB B Boje. MaccoBas 10 BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuid. Oxcunapl. Knaccudukanus OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. PU3NYECKHE U XMMUUECKHE CBOMCTBA OKCHIO0B. [losyueHne okcumos.



OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @u3nyeckre U XUMUYECKUE cBoWcTBa cose. [lonyuenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrio3HaBaHME W W3YyYEHHE CBOICTB KHCIOpOJa, HAOIOJCHHE B3aMMOJCHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3auMmojeiicTBue Bojopoma ¢ okcuaom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOIeHIE 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEHW pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOpPax KHUCIOT U INEJIOYeHl, M3ydeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKIIUN
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
U3 PacTBOpA COJIM, PELICHHE OHKCIIEPUMEHTANBHBIX 3a1ad 1o Teme «BaxHenmme Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MOMBITKY KJIaCCU(PHUKAIIUN XUMUYECKUX dJieMeHTOB. [IoHsATHE O rpymmax cXOAHbIX
AJIEMEHTOB (IIIEJIOYHBIC U IIEIOYHO3EMETbHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Koporkomepuognas u niauHHONepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO JIEMEHTA 10 €ro NOoJIOKEHUIo B lleproanueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

CreneHb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3Yy4eHHE OO0pa3loB BEIIECTB METAVIOB U HEMETaJUIOB, B3aMMOJCHUCTBHE THUAPOKCHUIA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0Yeid, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Mestcnpeomemmnie ceasu



Peanuzanus MeXNpeaAMETHBIX CBA3CH NpPU U3yUYEHUU XMMHH B 8 KIIacCE OCYLIECTBIISETCA
Yyepe3 UCIOJIb30BaHKE KaK OOIIMX €CTECTBEHHO--HAyYHbIX IIOHATHH, TaK U IIOHATHH, SABIISIOIINUXCS
CUCTEMHBIMU JJIsl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKIIA.

OO1111e ecTeCTBEHHO--HaY4HbI€ IOHATHS: HAy4HBIN (DakT, rMII0TE3a, TEOPHsl, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, Tel0, O00BEM, arperaTtHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkus

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KajMsl, KaJdblLMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHMX BeIIECTB. XHMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
Y4YacCTBYIOUIMX B PEaKI[MH BELECTB, 110 TEIJIOBOMY 3 (eKTy, 10 U3MEHEHUIO CTENeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0 Yy4YacTHUIO KaTajiuzaTopa). OK30- |
SH/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHUS.

[Tonsitue o ckopoctn xumudecko peakuuu. IloHarne 00 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBleHHE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
aQHUOHBI. MexaHM3M JIMCCOLIMALINYU BEIIECTB C Pa3IUYHBIMU BUIaMU XUMHUYECKOH cBA3H. CTeneHb
nucconranuu. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBoOWCTBa KUCIIOT, OCHOBaHHMH U COJeil B CBeTe
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BeEIIEeCTB (XJopuaa HaTpHs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KUCJIOT, IIeJI04el U cojiei (BO3MOXKHO UCIIOIb30BAHNE BUJICO MATEPUAIIOB), TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peaKlUil (TOpeHHe, peakluu DPa3JIoKEeHUs, COeIWHEHUs), pacro3HaBaHUeE



HEOPraHMYECKHUX BELIECTB C IIOMOIIbIO KAUECTBEHHBIX pEakUMi Ha HOHBI, pELIECHUE
9KCHEPUMEHTAJIbHBIX 3a7a4.

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XuUMHUECKHEe CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEHCTBHE € MeTajulaMH, HeMeTaJlJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOOPOa Ha OPraHu3M YesioBeka. Baxuelme xyopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALUN KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTEIN Kacca KUCIOT U crieluduueckue). XUMUYECKUE PeaKiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0co0a NOIy4YeHUsl CEpHOM KUCnoThl. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COEMHEHUH B mpupoje. XUMHUYECKOE 3arps3HEHUE OKPY)KAIOLIeH cpelibl COeANHEHUSIMH CEpbl
(KUCIIOTHBIE HOXK/IU, 3arPsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLEHUS.

OOmas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro (pu3ndeckue U XuMUYECKHe
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHUE,
duzndeckue W XHUMHYECKHE CBOMCTBa (OOI[ME KakK MpEeACTaBUTENs Kiacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAroIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, anaoTponHble MOAUPHUKALUH
docthopa, puznyeckue n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJIEepOo/, alFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux GU3NYECKUe U XUMHUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOIOrHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Mcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIyiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKN
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (0EH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJIY4YeHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [IpoGiemsl
0€30MMacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHrue oOpaslioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJlorT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3lamMd cepbl U €€ COeAMHEHUSAMHU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOfeHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakinH Ha Cynb(paT-WOH M HAOIIOJCHHE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMHaka, IpPOBEICHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocaT-uOH U U3ydeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJb30BaHUE
BUJCOMATEPHAJIOB), H3Y4YEHHE MOJEICH KpPUCTAUIMYECKUX pemETOK anMasa, Tpadura,
dbymiepeHa, 03HAKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOydeHHe, COOMpaHne, paclio3HaBaHUE M H3yUCHUE CBOWCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuii Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE I[PU3HAKOB MX [POTEKaHHs, O3HAKOMJIEHWE C MPOJIYKIUEH CHIMKATHOM
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTannbl M X cOeIMHEHUS

OO6111as1 XapakTepUCTUKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU MX IOJIOKEHUS
B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpoeHHUs aTOMOB.
Crpoenue MmetayioB. Metamnueckas CBA3b M METaUIMYecKash KPUCTAJUIMYECKash pPEIIETKA.
DNEKTPOXUMHUYECKUI psifl HamnpshkeHHi MerauioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crnocoObl mosydeHus MetaioB. [IoHsATHE O KOPPO3UH METaJIJIOB, OCHOBHbIE
CrocoObl 3almuThl UX OT Koppo3uu. CraBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIPUMCHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenouynsle MeTauIbl: OJI0KEHNE B Ilepnonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3NYECKHe U XUMUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHO3eMeNnbHbBIE METAIIIIBI MATHUHN U KaJIbIHii: osoxenue B [lepuoandeckoii cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBONCTBAa MarHusl M Kanblivsl. BakHelrine coeluHEHUs KaabIlus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpoeHHE aTomMa, HaxXoKJIeHue B npupoje. dusnueckre U XUMHUUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepuonnueckod cucrteMe XuMU4Yeckux osiemeHtoB [l M.
MenneneeBa, CTpoOeHHE aToMa, HaxoXKAeHHe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, rugpokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIIABOB, MX (PU3NYECKHUMH CBOWCTBAMU, U3YUCHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajJbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IpOIECcCa TOPEHUs Keleza B
KHACIOpoe  (BO3MOXHO  HCHOJb30BAHHWE  BUAEOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUMHKa, *ene3a (I1) u xenesa



(1), meau (I), HaOMrOIEHUE U OMHMCAHUE MPOIECCOB OKPAIIMBAHUS TIAMEHH MOHAMH HATPUS,
KaJusl U KaJibliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHel1re MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIEHTPAIUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SIBIISIOIIUXCS
CUCTEMHBIMU JJIsl OTJENBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONMIOACHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaauOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUW  3apsil, TMPOBOJHUKHU, IMOJIYNPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, dKOCUCTEMa, MHHEpAIbHBIC YIOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIaeMble, TOIUTHUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUHN C TPpaAUIIMOHHBIMUA pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCA
CHUCTEMOM INO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA .

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaCJICIUO, ITOHHMMAaHHA 3HA4YCHUA XUMHYECKOU HAaYKHM B JKH3HHU COBPCMCHHOI'O 06H_[€CTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06HI€CTB€HHO HOJIC3HOI71,
yueOHO-UCCIEeIOBATENIbCKOM, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMIOJIHEHUH YIE€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIMU B MPOLECCCE TOH y‘IG6HOfI JACATCIIbPHOCTH, TOTOBHOCTHU
OILICHUBATh CBOE IMOBEJACHHE U MOCTYIKH CBOMX TOBAPHILEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCIIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  TPEJACTABICHUs O  BEIIECTBE W  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM WU COCTABIISIIOLIME OCHOBY st
IMOHUMAaHH CyIIHOCTH HaquOI;'I KapTUHBI MHpPa, TPECACTABICHUA 00 OCHOBHBIX 3aKOHOMECPHOCTIX
Pa3BUTHUSL TPUPOBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOM, O POJIM XMMHUU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUW MO XUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MPOILIECCOB U SIBJICHHM, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMH TEXHUYECKHMH CpEICTBaAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON M HCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHUs B lajbHEHIIEeM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBb:

OCO3HAHHUE IECHHOCTH XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN M HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus aakorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUII
0€30MacHOCTH MPHU O0PAILEHIH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3TuYHOTO pOJia, YBAXKEHHUE K
TPYy U pe3yjabpTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHMM TI0 XHWMHHU, OCO3HAHHBIA BBIOOP WHIWUBUIAYATbHOW TPACKTOPUU TPOJOIKEHUS
0o0pa3zoBaHusi ¢ y4€TOM JMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX



UHTEPECOB M TMOTPEOHOCTEH, YCHEUIHOH NpOoPECCHOHATBHON MAEATEIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCUOHATIBHOMN Cpeie;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MOIydaeMble IPU U3YYEHU U XUMUH, Ul pELICHU 3a/1a4,
CBA3aHHBIX C OKPYXKAIOWIEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJI0OB XMMHH, HKOJIOITMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBAaThCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHbIE, PETyJIATHUBHBIE), KOTOpble OOECneyrBarOT (OPMHUPOBAHHME TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUICHUS IPU OCBOCHUU 3HAHMM:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIIECNIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHSATHUS JUIsl OOBSCHEHUS OTJENbHBIX
(akTOB U SIBJICHU, BBIOUPATh OCHOBAHMS U KPUTEPUH JJIs KTacCU(DUKAIIMM XMMUYECKHUX BELLIECTB
U XMMMYECKMX PpEaKIi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OObEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHMS (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUM),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPHUMEHSTHh B Ipoliecce MO3HaHMs MOHATHS (MPEAMETHbIE U METalpeIMeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHOo-
MO3HABATENIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIPOLIECCAX U SBICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M TPOBEACHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJIsIpHAsl IUTEpaTypa
XUMHUYECKOT'0 CO/IEpKaHusl, CIIPaBOYHbIE T0cOOUs, pecypchl UHTepHETa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;



yMEHHUE MPUMEHATH Pa3IMuHble METOJIbl U 3aIPOCHl IPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX AJISl BBIIIOJHEHHs yUEOHBIX U MO3HABATEIbHBIX 3aJa4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OMbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIaZIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
MHGOpPMALMUM U WUIIOCTPUPOBATH peIlaeMble 3a/lauid HECIOXKHBIMH CXEMaMH, JHarpaMMaMmH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B IIpolecce y4yeOHOM M Hcciael0BaTenbCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaroLled IPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIPOCH (B Xoie auajora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHUS NPEACTABIATH MOJyYeHHbIE PE3yabTaThl I03HABATEIBHOMN IEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI I103HABaTEIbHOU U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPHEB IO OLIEHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBHA:

YMEHHME CaMOCTOATEIbHO ONPENENSTh LEeIU AESITEIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJHMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JEATENbHOCTb, BBIOMpATh
HanOosee 3P PeKTHBHBIE CIIOCOOBI pelIeH s y4eOHBIX 1 TO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIIN allrOPUTM JIeHCTBUI IPU BBITIOJTHEHUH 3a]aHUi
Cc y4€TOM NOJy4YeHHsS HOBBIX 3HAHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OLIEHUBATh COOTBETCTBHUE IOJIyYEHHOI'O pe3yJbTaTa 3asBICHHON 1e/IM, YMEHUE UCIOIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpMKaHMUS,
YCTAHOBJICHHOTO JaHHOH (enepanpHON pabouell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUYECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBast IOl XUMHUECKOTO 3JIEMEHTa
B COGAMHEHMH, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
peakiuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0kKeHHs], peaKIIMK 3aMeIIeHUs, peakluu
o0OMeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMU, TEIIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
HOJIsIpHAst M HENOJsIpHas KOBAJIEHTHAasl CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1sl BelllecTBa (MPOLIEHTHAsI KOHLEHTPALIKs) B paCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX IOHATHUH U HPUMEHSTH 3TH
MOHATUS ITPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpe/IeIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OMHApHBIX COEAUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbIci [lepuoanueckoro 3akona [I. M. MenueneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;
ONKCHIBAaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble W OONbLIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcsl B Tabnuie «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMUUECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONWUCAHUE [PUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMSI XUMUYECKHUX MIPEBPALLIEHUH B Pa3JIMUHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEeMaTH3allNI0, KiIacCU(UKAIKIO, BBIABICHHE NPUYMHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTEeCTBEHHO-HAyYHbIE METO/IbI T03HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

ClleZIoBaTh MpaBWJIaM IIOJIb30BAaHUS XMMHYECKOH mocynol u  1abopaTopHBIM
0o0OpyJIOBaHUEM, a TaKXke IpaBUIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU 1O BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
coOMpaHUIO Ta3000pa3HbIX BeIIECTB (BOAOpPOJAa M KHCIOPOJa), IMPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JIOJIEH pacCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIEHHS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, DIEKTPOJIUTH,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMs, peaklUWd HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,



OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIUU,  OKHUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakluu, MpeAeabHO J0ImycTuMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI U MPUMEHSATH 3TH
MOHSITHUS MIPU OMKMCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUid;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEC)KHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJICEHTHAsl, MOHHAs,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEAMHEHMSX, 3apsii HMOHA II0 XUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh TabnuuHyro Gopmy [lepuoguueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jiuyaTh MOHATHS «TJlaBHas moxarpymnmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoiblINe MEPUOJIBI,
COOTHOCUTbH 0003HAUEHUS], KOTOPBbIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsll sAapa,
00111ee YMCIIO AIEKTPOHOB M PACIPEACIICHHE HX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATD
o0mye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
pejienax MajbIX EPUOJIOB U INIABHBIX MOATPYII C yUETOM CTPOEHHUS UX ATOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUSI 3JIEKTPOJIUTUUECKONW JUCCOLMAIIMN KUCIIOT, IeJI0Ue U CoJel,
MOJIHBIE U COKpAILIEHHBIE YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAYy BeEleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX pPeakLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMeHTa 1Mo (popMylie COeTUHEHNs, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

coOnrofaTh TMpaBuja TMOJB30BAHUS XHMHUYECKOW TMOCYyIoM H  J1abOpaTopHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTIIEKUCIIOTO ra3a);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpoMHa-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIHMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATH3alldi0, BBISBICHUE MPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4HbIE METOIbI TO3HAHUS — HAOII0JICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCTICPUMECHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3iesioB u OMEECTRO %IICCOB n DJIeKTPOHHbIE (undposbie)
n/n TeM NMPOrpaMmMbIl Bcero p;;()TTI::m’HHe p;g::::quKne o0pa3oBaTejibHbIE PeCypPChI
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumuss — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA u 5 bubnuorexa [HOK
' NPaKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemectBa U xuMuueckue 15 1 bubmanoreka [HOK
' peaKiuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pasnen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopog. Ilonsitue 6 1 bubnuoteka I[HOK
' 00 oxcHmax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o g 1 1 bubnmnoreka [HOK
' KUCIIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Boma. PactBopel. IlonsTue 5 1 1 bubnuoreka HOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
2.4 gec: Orziize(:lcnx e 11 1 1 bubmiorexa HOK
' p 9 https://m.edsoo.ru/7f41837c
COEIMHEHUN
Hroro no paszneny 30

Paznen 3. llepumoanueckuii 3axkon u Ilepmoanueckasi cucrema xumuuyeckux iemeHToB JI. U. MenneneeBa. CTtpoeHne aToMoB.

Xumnyeckasi ¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIHT
[lepuoguueckuii 3akOH U

3.1 [Teproanueckast cucrema [
XMMHYECKUX 3JIeMeHToB [l

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

[HIOK



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

N. Mennene-eBa. CtpoeHue

aroma
XuMuueckas CBSI3b.

39 OKHCIUTEIBHO- 1 bubnuoreka HOK
BOCCTAHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peaKIu

bubmnoreka OK
Hroro no pasneny 18 https://m.edsoo.ru/7f41837c¢ 8
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iejioB H  TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 0GPA30BATETbHBIE
padoThI padoThI pecypesI
Pa3nes 1. BemecTBO M XMMH4YecKHe peakiuu
11 [loBropenne w  yriuyOneHWe  3HAHUH 5 1 bubnuoreka I[IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuoreka LHOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS mcconmanus. g 1 1 bubnuoteka [HOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHHS
21 OOmast ~ xapakTepUCTHKA  XUMHYECKUX 4 1 bubnuoreka [TOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO0miass  xapakTepucTUKa XHMIIECKHX Enbimiorexa LIOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.eds00.ru/7f41a636
COCTUHCHUS — :
OOmiass  xapakTepUCTUKA  XHUMHYECKUX
bubnmnoreka OK
2.3 anemMeHToB VA-rpynnsl. Azor, dochop u 7 1 1 https://m.eds00.ru/7f 41];1[636
AX COEIMHEHHUS — :
OOmast  xapakTepUCTHKA  XUMHYECKUX E6imorexa [IOK
2.4 sanemeHToB IVA-rpynnel.  Yriepon u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS — '
Hroro no paszneny 25
Pa3nes 3. MeTa/liibl U HX COeANHEHUS
. bubnuoTeka [HOK
3.1 O61ue cBoiicTBa METaIIOB 4 hitps://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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnuoreka LHOK

3.2 BaxHeillne METAIUIBI U UX COEOUHEHUS 16 https://m.edso0.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeia

4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 6 Eubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 1O 68

[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KonuyecTBo yacos Jara DJIEeKTPOHHbIe HHM(ppPOBbIE
u/n Tema ypoka Beero Kourpoubusie IIpakTuueckue S oOpaszoBaTejbHbIE
padoTbI padoThbI pecypchl
1 [Ipenmer xumuu. Ponb xumuum B Bbubanoreka HOK
JKU3HU YeioBeKa. Tesa u BemecTsa https://m.edsoo.ru/ff0d210c
2 IlonatTue o MeTojax MO3HAHUS B 1 bubnmmoreka HOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTnueckas  pabora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu U 1 1 bubnmnoreka HOK
IpUEMBI obpareHus c https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0OBAaHUEM
4 YucTele BelIECTBA HU  CMECH. 1 bubnuoreka HOK
Crioco0Obl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 glg);KTePJIIqefI:{C;: ﬂCMe};):ISO(T}?a HJ\EMC i 1 1 bubamorexa TOK
8 . pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBAPEHHOM COJIN)»
6 ATOMEI 1 MOJIEKYJIbI 1 bubmmorexa HOK
y https://m.edsoo.ru/ff0d2a6¢
7 XuUMHYECKHE DJIEMEHTHL.  3HAKHU 1 bubnuoreka HOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIC BEIIECTBA 1 bubmmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa HOK
JICKYIIApHOE Y1 https://m.edsoo.ru/ff0d2d50
3akoH IMOCTOSHCTBA cocTaBa
10 BellecTB. XHUMHUeckas Qopmyia. 1 bubnuoreka HOK
BajleHTHOCTE aTOMOB XHMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOcHTEeNLHAA aTOMHAs Macca.

11 OtHocutenbHast MOJIEKYJIApHAas bubmorexa 10K
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast  oad  XHUMHYECKOI'O Bbubanoreka HOK
SJIEMEHTA B COCAUHCHHH https://m.edsoo.ru/ff0d350c
13 KommuecrBo  BemiectBa. Mok, bubnuoreka LHOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 dusnueckue U XUMUAYECKUE bubnuorexa HOK
SIBJICHUS. XMMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky M ycinoBHs IPOTEKaHUS bubnmnoreka HOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHMsI MACChl BEUIECTB. bubnuorexa HOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
| D tomere e oo oK
. https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
o | Ko oo oo oK
’ https://m.edso0.ru/ff0d3f34
pa3oXKeHUs, 3aMellleHus, OOMeHa)
19 smmonouer. - OGoGuene. 1 Bumoraxs IOK
) N https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHU3aIus 3HaHUI
KonrTposbnasi pabdora mno Tteme
20 «Bemecta u XUMHYECKUE
peaKIrmn
21 E(());;[I;X)(a KH;‘?;(I)’I[ “130;63;’;;33 bubmmorexa HOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
duznueckue u XUMHYECKHE
22 CBOMCTBAa  KHciopoja (peakuuu bubnuoreka HOK

okucnenus, ropenue). [lonstue 06
OKCHIaX

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CniocoObl mody4eHusl KUCiIopoaa B

bubnuoreka HOK

23 7a00paTOpUy M MPOMBIIUICHHOCTH. https://m.edsoo.ru/f0d497a
[TpumeHeHne Kuciopoaa
TennoBoit  3pdekr xXuMuuecKou
24 peakiuu, MOHSITUE 0 bubnmoreka HOK
TEPMOXHUMHUYECKOM YpaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTCPMUYCCKUX PEAKITHIX
25 Sarpmmenne sosina, crocotu er ubmorera LOK
’ https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
o
o | Doommecasptor 63 0 o e
o https://m.edsoo.ru/ff0d4ae2
KHCIIOpPOJ1a, N3y4EHUE €T0 CBOHCTB
27 Bomopon — »ameMeHT M mpocrtoe bubnmnoreka HOK
BelniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
dusznuecku u XUMHAYECKH
28 CBO:;ICTZ(; Bi),[[OpOI[a HpI/IMe:I:gHI/IZ bubmorexa HOK
‘ https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 IHosnyronosas KOHTPOJIbHASA
padora.
30 CnocoObl MoMy4eHus BOAOpOJa B bubnmnoreka HOK
nJaboparopuu https://m.edsoo.ru/ff0d4dd0
o
| Do I 2o o Biomorsa Lok
N https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3YYEHHUE €T0 CBOWCTBY
32 MonspHblii 00b€M Tra3oB. 3aKOH bubnuoreka HOK
ABorasipo https://m.edsoo.ru/ff0d542e
3 pemeorsa rasa n6 ero nosccrnowy buborera LOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
34 Berauciennss 00bEMOB Ta30B 10 bubnmoreka HOK

YPaBHEHHIO DEAKIMM Ha OCHOBE

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

3aKOHa 00BEMHBIX OTHOIIICHUH
ra3oB

35 dusnueckue i XAMUYCCKHE bubnuoreka LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. IloHsTHEe 00 bubnuoreka HOK
UHIMKATOpax https://m.edso0.ru/ff0d59e2
Bona KakK pacTBOPUTED.

37 Hacreinmiennsle ¥ HeHACBIIIEHHBIE bubnuoreka LHOK
PacTBOPHI. MaccoBas JIOJISt https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
ITpaxTrueckas padora Ne 5 o Teme

38 «IIpuroroBiieHue  pacTBOpPOB  C bubnmnoreka HOK
ONpeneIéHHOM  MacCcoOBOM  JoJei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

KonrTposbnasi padora mno Tteme

39
«Kucnopoa. Bogopoa. Boga»

40 Okcuapl: cocTaB, KiaccupUKaIus, bubnuorexa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

A1 caoliersa ricromx, oomommX Bufmiorexa LOK

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

42 OcHOBaHU4: COCTaB, bubnuorexa HOK
KJ1accuduKaIs, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 ITomyuenue " XUMUYECKHE bubnuoreka HOK
CBOMCTBAa OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, knaccuduxamusi, bubmmoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue u XUMHYECKUE bubnuoteka [OK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Conmu (cpemHme): HOMEHKJATypa, BH6IoTexa [TOK

46 CHOCOOBI TIOJIyYEHHSI, XUMHYECKUE

CBOMCTBA

https://m.edsoo0.ru/00ad9474



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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[IpakTnueckass pabora Ne 6.
Pewmenune AKCIIEPUMEHTAIIbHBIX

bubnuoreka LHOK

. 3aga4 1o teMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
I'eneTnueckas BSI3b MEX

48 KﬁafcaMfIC ) (I:{e(?pFaHI/I‘IeeCKEi bubimorexa HOK

. https://m.edsoo.ru/00ad9a50
COCIMHEHMI

49 OO0o0OmIeHne W cHUCTEeMaTH3aIus bubnuorexa HOK
3HAHMH https://m.eds00.ru/00ad9ch2
KonTpoabnass padora mno Tteme

50 "OCHOBHEIE KJIaCChI
HEOPraHWYECKUX COCAMHEHUN"

IlepBrie MOMBITKH KiIacCH(PpUKAIIIN
51 XI/H\I?II/I‘IGCKI/IX 3JICMCHTOB. H((i))HﬂTI/Ife 0 bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
Ilepuonnueckuii 3aKOH "

52 Ilepuoauueckas cucTeMa bubnuoreka HOK
XUMHYECKHX 3aementoB J[. U https://m.edsoo.ru/00ada52c
MeHnpaeneeBa

53 [Tepuonsl, TpymIIbL, MOATPYIIIBI bubmmorexa L1OK

’ ’ https://m.edsoo.ru/00ada52c

54 Crtpoenue aromoB. CocTaB aTOMHBIX bubnuorexa HOK
anep. M3oTorsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX OGOJ‘IO‘ICIj EubmoteKa ITOK

55 aToMOB 2J1eMeHTOB [leproanueckoi httos://m.ed /00ada6b

PS://M.eds0o0.ru adaoncC
cucteMmsl J. 1. MeHnaeneeBa
XapakTepucTuka XAMHYECKOr O

56 SJIEMEHTa M0 €ro IMOJOXEHUIO B bubnuoteka [HOK
[Mepunoguueckoit cucreme J. U. https://m.edsoo.ru/00ada824
Meungeneena

57 3nauenue [lepuonnueckoro 3akoHa bubnmoreka HOK

JUTSL pa3BUTHUS HAYKU U MPAKTUKH. J1.

https://m.edsoo.ru/00ada96e
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N. MenneneeB — y4€HbIN, negaror
U TPaXJaHUH

58 DNIEKTPOOTPULIATEILHOCT  aTOMOB 1 bubnmoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmnoreka OK

59 Honnas xumieckas cBizep 1 https://m.edsoo.ru/OOad]jc34
60 KoBanenrnas nonspHas 4 bubnuoteka HOK
XUMUYECKas CBI3b https://m.edsoo.ru/00adaab8

61 KoBanentHas HETIOJISIpHAs 1 bubnmnoreka HOK
XHUMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
bubmnunoreka OK

62 Crenexy okucIeHus 1 https://m.edsoo.ru/00ad§e28
63 OKHCIUTENBHO- 1 bubnuorexa HOK
BOCCTAaHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adb076

64 OKHUCIUTENbHO- bubnuorexa HOK
BOCCTaHOBHTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076

65 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubmmorexa HOK
https://m.edsoo.ru/00adb076

66 Hrorosas aTTrecTamusi. 1 bubnuoreka HOK
KontposnbkHast pabora. https://m.edsoo.ru/00adb486

67 MaccoBass gons  BellecTBa B 1 bubnuoreka HOK
pacTBope. https://m.edsoo.ru/00adb33c
bubanoreka OK

68 Crenens okucaCHHU. 1 https://m.edsoo.ru/OOadBchZ

OBHIEE KOJIMYECTBO YACOB IIO 68
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9 KJIACC

KoaudecTBO 9acoB

JJIeKTPOHHBbIe HU(POBHIE

Ne TeMa ypoka K I HAara o0pa3oBaTeJbLHBIE
/i yp Beero OHTPOJILHbIE pPaKTHYeCKHe W3ydeHns P
padoThI padoThI pecypcbl
IIepnonnueckuit 3aKOH.

1 [Tepuonuueckas cucreMa 1 Bbubanoreka HOK
XUMHAYEeCKHX diemeHToB [ . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B H3MEHEHHUU

2 CBOMCTB fHMI/I‘IGCKHX JJIEMEHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Krnaccudukanus 1 HoMeHKIIaTypa bubnuoreka LHOK

3 1 )

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunesl xumMmudeckoi CBSI3U U THIIBI 1 bubnuoreka HOK
KPUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 CraproBasi IMarHOCTHKA. 1 1
Knaccudukanus XUMHYECKHAX

6 eaK I/IIgI) HHo a3 INYHBIM 1 bubmorexa LHOK
peaxi p https://m.edsoo.ru/00adbcb0
MPU3HAKaM
TTonsTue 0 CKOPOCTH XUMHUUYECKOU

7 €aKIUU HOH}II?H/IC 0 TOMOTE€HHBIX 1 bubmiorexa HOK
PEAKLIHH. https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX
Tloustue 0 XUMHUYECKOM
PaBHOBECHH. dakTopsl,

8 BIIASIOLINE Ha CKOpOCTL 4 bubnuoreka HOK
XUMHAYECKON peaxiuu u https://m.edsoo.ru/00adc28¢c
MOJIOKEHHUE XUMHYECKOTO
paBHOBECHsI
OKHCIUTEIbHO- bubnmoreka HOK

9 1 .

BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
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Teopus 3JIEKTPOJIUTUYECKON

10 nucconuanyy. CHIIbHBIE U Cl1a0bIe bubmorexa HOK
' https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnble ypaBHEHHsI peaKIuii bubsmorexa HOK
https://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIIOT U
12 OCHOBaHUM B CBETE bubnuoreka HOK
npeCTaBICHUN 00 https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKOMN TNCCOIUAIIAN
o | K e conc o Bmore 10K
. https://m.eds00.ru/00add8b?2
AIEKTPOJUTUYECKOMN TNCCOIUAIIAN
14 [TonsiTue o runponuse conen bubsmorera HOK
https://m.edso0.ru/00add9d4
15 O06o0meHe W CUCTEMAaTH3aIus bubnuoreka HOK
3HaHUH https://m.edso0.ru/00addd12
ITpakTHueckas T o .
16 «Il’):meHneeC aBKCIfea;?I/?M:HTaﬁLHLIX bubmorexa [TO0K
https://m.edso0.ru/00addbfa
3a7a4y»
KonrtposabHasi padora no Tteme
17 «INEeKTPOIUTHYECKAS
JTACCOINAIIHSL. XUMHUYECKHE
pEaKIuu B pacTBOPAX»
18| ranowrion. Xnmcorme caofioma Bubmoterca LIOK
’ https://m.edsoo.ru/00addfe2
Ha IIpUMepe XJopa
19 f((;II:JfO?F];OH?(EI(I:/III[/iquKI/IC 01(3:(?1;11:;? bubnmotexa HOK
’ ’ https://m.edsoo.ru/00ade104
MoJy4YeHue, NpUMEHEHUE
[IpakTnueckass pabora No 2 no BH6IoTexa [TOK
20 teMe  «llomydyeHune  comsHOM

KHCIIOTBI, U3y4eHHE €€ CBOMCTBY

https://m.edsoo.ru/00ade348
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Brrancnenus 10 YpaBHCHUAM

21 XUMHUYECKUX PEAKIMM, eclid OJuH bubmorexa HOK
’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 O6mmas XapaKTEePUCTHKA bubnuorexa LHOK
aseMeHTOB VIA-Trpymisl https://m.edsoo.ru/00ade64a
AnnoTponHsie MO (pHUKAITNN
cepel. Haxoxaenue cepbl U eé bubnuorexa HOK
23 . .
COCMHEHU I B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
€pOBOJIOPO CTPOCHHUE
24 gngnqefmgeﬂ, u XI/IMI/I;)‘-IGCKI/IG; bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOICTBA
kcuapl cepel. CepHast KHCIIOTa
25 gnmflleamep IS P ngnqecxne, bubmorexa [1OK
. https://m.edsoo.ru/00adea28
CBOCTBa, MPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEHKAITUE B
OCHOBE MPOMBIIIIEHHOTO crocoda
26 MOJIyYEHUsI  CEpHOM  KHCIIOTHI. bubnmnoreka HOK
XUMu4eckoe 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYy>Karoleu cpenbl
COCTUHEHUSIMU CEPBI
27 Brrunciaenue  MaccoBod  1OJIM bubnuoreka HOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
Obmas XapaKTepUCTHKA
anemMeHToB VA-Tpynmbl.  A30T
28 pacmipocTpaHeHue PY;T npnpone’ bubmorexa HOK
’ https://m.edsoo.ru/00adeea6
¢buznueckue W XUMHUYECKHUE
CBOICTBA
AmMMmuak, ero quanecxne u EuGanorexa ITOK
29 XUMHUYECKUE CBOICTBA, MOTyYEHUE

U IPpUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktrueckass pa6ora Ne 3 mo

30 teme  «llomyuenne  ammmaka bubmorexa LIOK
" ’ https://m.edso00.ru/00adf180
W3YUYCHHE €r0 CBOHCTBY
31 A3oTHas KucioTa, €€ GU3nIecKue bubnuorexa HOK
1 XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
30 IMoaxyroaoBas KOHTPOJIbHAs
padora.
®ocdhop. Oxcun dochopa (V) u
33 dbocdopHas kuciora, GU3HIECKUC bubnmoreka LHOK
u XUMUYECKHE CBOJCTBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUE
Hcnonb3oBanue  ¢ochatoB B
34 Ka4yecTBe MHUHEPATbHBIX bubnmoteka HOK
y100OpeHuUH. 3arps3HeHue https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTtamu
T MPOCTpaHCHHE B
B opmore | e Bubmmoress HOK
XI/IMI/I‘{eC’KI/Ie cBoficTRa https://m.edsoo.ru/00adfd9c
Oxcuasl yriepoja, ux
(pmflqecxne U XUMHYECKHE Enbmorexa [TOK
36 CBOIiCTBA. DKOJIOTHYECKHUE httos://m.ed /00adfeb
pS://m.edso0.ru/bladrepe
MpOOJIeMBI, CBS3aHHBIE C OKCUAOM
yriaepona (1V)
37 VYronbHast KUCHOTA U €€ CONn bubmorexa HOK
https://m.edso0.ru/00ae006¢
[IpakTnueckas pabora Ne 4 mo
38 teme '"llomydeHue yriIeKUCIOoro bubnuoreka HOK
raza. KauecTBeHHas peakuusi Ha https://m.edsoo.ru/00ae027e
KapOoHaAT-NOH"
[lepBoHauabHBIE TIOHATHS 00 Enbmiorexa [TOK
39 OpPraHMYECKUX BEIIECTBAaX KaK O

COCIMHECHHSX YTIIepo/ia

https://m.edso0.ru/00ae054e
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bubnuoreka HOK

40 KpemHuii u ero coepunennus https://m.edso00.ru/00ae080a
[Ipaktnyeckas pabGora Ne 5.

a1 Pemienne  skcnepuUMEHTAIBHBIX bubnuorexa HOK
3amay o Teme «Baxueitmme https://m.eds00.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHECHUS»

KonTpoabHass pabdora no teme

42 «BaxkHeWme HeMETaJIbl U HUX
COCIUHEHUS»

O6mmas XapaKTepUCTUKA
XAMHYECKUX  DJJEMEHTOB  —

43 METaJUIOB. MeTtaaan4deckas CBA3b bubnuoreka HOK
u MeTaJJTHYecKast https://m.edsoo.ru/00ae103e
KpUCTaJUTMYEeCKast pereéTka.
du3nYecKre CBOKMCTBA METAJIJIOB
XUMHYECKHUE CBOMCTBA METAJIJIOB.

44 ONEeKTPOXUMHUYECKHUN pan bubmmorexa LOK

N https://m.edso00.ru/00ae1156
HaIpsDKEHUHA METaJIoB
OOmme  cnocoObl  MOJTY4YEHHUs
MetaiioB. CruraBel. Beraucrienus
45 [0  YpPaBHEHUSAM  XUMHUYECKHUX bubmmorexa HOK
3 https://m.edso00.ru/00ae1156
peaKIuii, €CJI OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LOK
https://m.edso00.ru/00ae1278
bubanoreka HOK

47 Ilenoumpie MeTa bl https://m.edsoo.ru/00ae14b2

48 Okcuabl U TUAPOKCUIBI HATPUS U bubnmnoreka HOK
KaJus https://m.edso0o.ru/00ae14b2

49 IllenoyHo3eMeNbHBIE METAIbl — bubnmoreka HOK

KaJIblIMA U Maroui

https://m.edsoo.ru/00ae15e8
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bubnuoreka HOK

>0 BaxHEHIHE COSAMHEHHA KaTb LA https://m.edso00.ru/00ae15e8
51 0606H5€HH6 U CHCTeMAaTH3aIHs
3HAHUU
50 JKécTtkoCcTh BOABI M CIIOCOOBI €€ Bbubanoreka HOK
yCTpaHEeHUS https://m.edso00.ru/00ae1886
53 THE:I;?: T'I;III({gs:I?SCTEaS(?;; I/JIV if[eioz?ri bubmmorexa HOK
N i https://m.edsoo.ru/00aelae8
e€ ycTpaHeHuUs
. bubnuorexa HOK
>4 AJTOMHHHT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHAA H bubnmnoreka HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka HOK
56 Keneso https://m.edso00.ru/00ae1d86
57 Okcuapl, THAPOKCHABI U COJHU bubnuorexa HOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6o0mmenre W cucreMaTH3alus
3HAHUU
[Ipaktuueckass pabora No 7.
59 Pemenne  3KcnepuMeEHTaIbHBIX bubnuotexa HOK
3amau  mo TeMe «Baxkueimme https://m.edso0.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS
Beruncnenuss 1Mo ypaBHEHUSAM
XUMHUYECKHUX PEaKINil, €Cu OJINH
60 U3 pEareHToB JiaH B M30BITKE WU bubnuoreka HOK
COJZIEPKUT MpUMeEcH. Brruncienus https://m.edso0o.ru/00ae1750
MacCOBOH JIOJIM BBIXOJ1a TIPOJTYKTa
peakuuu
61 O6o0meHne W cucTeMaTH3alus

3HaHUHU
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Hrorosasn aTrecranms.

62 KonTtponsHas pabora .

63 BemecrBa u  marepuansl B bubnuoteka HOK
IMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOe 3arpsi3HEHUE 1 bubnuorexa HOK
OKpYKaIOIIeH CpeJIbl https://m.edso00.ru/00ae4270

65 Ponp  xummm B pelieHuun 1 bubnuoteka HOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
Hcnonb30BaHue HUTPATOB U cOJel
aMMOHHS B Ka4yecTBe

66 MHHEpPaTbHbIX yIoOpeHuit. 1 bubnmnoreka HOK
XUMHYecKoe 3arpsi3HCHUE https://m.edsoo.ru/00ae0d0a
OKpY>Karolen Cpensl
COCTMHEHUSMH a30Ta
O6o6menre W cucTeMaTH3alus

67 3HaHWW 10 Teme: Brruncienus 1 bubnuorexa HOK
MacCOBO JIOJIM BBIXOJIa TIPOTyKTa https://m.edsoo.ru/00adbh33c
peaxIuu.
O600mmenre M cucreMaTH3alus

o | o e Bimeemc e B 10

9 https://m.edso00.ru/00ad9cb?2
peaxiui, ecliv OJNH U3 PEareHTOB
COJICP)KUT TIPUMECH
OBLIEE KOJIMYECTBO YACOB IIO 68
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YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Xumus. 8 kiacc: yued. mis obmeoodpasoBarenbHbiX yupexaenuid / O.C. ['abpuensH. — 3-e uz.,
ctpeoturn. — M.: llpoda, 2022.-286 c.

Xumus. 9 knacc: yueb. aiis obmeoOpazoBarensHbix yupexaenuii / O.C.I'abpuensH. -3-¢ u3.,
crpeortur.- M.: Jlpoda. 2022. — 288 c.

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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