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1. IMosicHUTEJBLHAA 3aNHCKA

1.1. OO01Iue moJoKeHu .

Hacrosimas paboyast mporpamma pa3padboTaHa Ha OCHOBE:

- [Ipukaza Munucrtepctsa [Ipocsemenus Poccuu o1 31.05.2021 Ne 287 «O06 yTBepKaeHUN
denepanbHOTO  TOCYJapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHIApPTa OCHOBHOTO  OOIIETO
obpazoBanus» (3apeructpupoano B Munrocte Poccuu 05.07.2021 Ne 64101);

- OcHoBHOH 00pa3oBaTeIbHONW MPOTpaMMbl OCHOBHOTO 00mIero odpazoBanus MBOY
«['mmuazusg Ne 131»;

- @enepanbHOl pabouelt MpOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHHsI O XHMUU
(6a30BbIif ypoBeHB) 17151 8-9 KI1acCoOB;

- TOJIOBOTO KAJICHIAPHOTO Y4eOHOTO rpaduKa;

- y4eOHOr o IJ1aHa.

1.2. Iesu u 3aaa4M U3y4yeHus y4eOHOro mpeamMera

Hemnu:

— (popMUpPOBaHUE MHTEIJUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITCILHOMY NPHUHSATHIO PEIICHUH, CIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HANpaBJICHHOCTh OOyYEHUS HAa CHCTEMAaTHYECKOe NPHUOOIIEHUE OO0yJarommxcs K
CaMOCTOSITEJIbHOW  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(OPMUPYIOIIUM MOTHUBALIAIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

— o0ecrnieueHne YCIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYAIOUIUMUCS OIbITa
Pa3HOOOPA3HON NIEATENTLHOCTH, MO3HAHUS M CaMOIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITENbHOCTH;

— ¢opmupoBaHue 00MIeH (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrCcIie yMEHHUHN OOBSCHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3YS 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHSATh WX TPH PEUICHUU MPoOJIeM B MOBCETHEBHON
JKU3HU U TPYIOBOM JESATENbHOCTH;

— hopMHupOBaHKE Y 00YYAIOITUXCSI TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHM Ui BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
cpensl;

— pa3BUTHE MOTUBAIINH K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
po( WISl U HAMPABIIEHHOCTH JAJIbHEUIIIET0 00yUeHHUS.

JIis nOoCTHKEHUS 3TUX LIeTIel B Kypce XMMUU Ha CTYIIEHH OCHOBHOI'O OOLIETo
00pa30BaHus PEIAOTCS CIEeTYIONUE 3adaum:

— (dopMHUpOBaHHE CUCTEMbI XUMUYECKHIX 3HAHUN — Ba)XHEUIINX (DAKTOB, MOHSATUH, 3aKOHOB
Y TEOPETHYECKHUX TMOJIOKEHHH, TOCTYITHBIX 0000IIEHIUI MUPOBO33PEHUYECKOTO XapaKTepa,
sI3bIKa HAYKH;

— TpuOOIIeHHWe K HayYHBIM METOJIaM IO3HAHUS MPH U3YYEeHUU BEIIECTB U XUMHUYECKHUX
peakuuii;

— (dopMupoBaHHE U pa3BUTHE TMO3HABATEIBbHBIX YMEHHH M HUX NPUMEHEHUU B y4eOHO-
MO3HABATENBHON M Y4eOHO-UCCIIeI0BATEIbCKON ACSITENEHOCTH;

— OCBOCHUU MpaBUJI O€30MIaCHOTO 0OpaIlleHNs ¢ BEIIeCTBAMH B TOBCETHEBHOM JKU3HHU.

1.3.  Mecro npeamera B yueOHOM IJIaHe
CormacHo yueOHOMY TUTaHY TUMHA3HH JIJIsI M3YyYEHUs XUMUHU B 8-9 KitaccaX OTBOJUTCS T10
2 yaca B HEJIEINIO.



B cooTrBercTBHM C TOHOBBIM KajJeHAApHBIM y4eOHbIM Tpadukom B 8-9 kmaccax— 34
y4eOHBIX HEJIeNH.

Kiace 8 9

YpoBeHn 0a30BBIN 0a30BBIN

Koi-Bo yacoB B Henemnro 2 2

Kou-Bo yacoB 3a yueOHbIH 1o 68 68
14. OTanunTe/IbHbIE 0COOEHHOCTH Padoueii MporpaMMbl

Tematnueckoe MIAHUPOBAHWE HW3YUYCHHS] MaTepualia COXPAaHEHO B TOJTHOM OOBeMe.
OTJIMYATEBLHBIX OCOOEHHOCTEN HET.

15. VYuder pa6oueii nporpaMMbl BOCIUTAHUS

PaGouass mporpamMa cocraBieHa ¢ ydeToM paloyeil MporpamMmbl BOCHHTAHHAL
BocnuTarenpHblil NOTEHIMA IPEAMETA PEAIU3YETCs Uepes:

YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUW MEXAY YYHUTEIEM W €ro Yy4YeHHKaMHU,
CIOCOOCTBYIOIIUX MO3UTHBHOMY BOCHPHSTHIO yYallUMHCS TpeOOBaHHM W MPOCHO yUHTEs,
MPHUBJICYCHUIO WX BHHUMaHUS K OOCYXJIaeMoil Ha ypoke HH(OpMAIMH, aKTUBHU3AIMH WX
MIO3HABATEJIbHON JESATEIBHOCTH;

moOyXJIeHWEe MIKOJHLHUKOB COONIOAATh HA YPOKE OOIIECHIPHHSTHIC HOPMBI MOBEICHUS,
mpaBuiia OOIIEHUSI CO CTApIIMMH (YYUTENSIMU) U CBEPCTHUKAMH (IIKOJIbHUKAMH), TPUHIIUIIBI
y4eOHON JUCHUTUIMHBI U CAMOOPTaHU3AIHNH;

MIPUBJICYEHUE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIIEKTy M3Y4YaeMbIX Ha YpPOKax
SIBIICHUH, OpraHu3alus UX paboThI C TIOTyY4aeMOU Ha yPOKEe COMATBHO 3HAYUMOU HH(pOopManmen
— WHUIUUPOBAHUE €€ OOCYKICHMsI, BHICKa3bIBAHUS YYAIIUMUCS CBOETO MHEHHS IO €€ MOBO.Y,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

MCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEN COJIEpKaHUsl yueOHOro IpeIMeTa uepes
JIEMOHCTPAILIMIO JIETSM MPUMEPOB OTBETCTBEHHOT'0, TPAXXJIAHCKOTO IIOBEJCHHUS, TMPOSBICHUS
YeNOBEKO00Us U T0OpOCepAeYHOCTH, Yepe3 MoAOOp COOTBETCTBYIOUIUX TEKCTOB JIJIsl UTEHUS,
3a/1a4 JIsl perieHus, TpoOJIEeMHBIX CUTYyaIui s 0OCY>KJIEHHUS B KJIacce;

MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOThI yUaIIUXCsl: MHTEIIEKTYalbHBIX UTD,
CTUMYJIMPYIOIIUX MO3HABATEIbHYI0O MOTHUBAIUIO ITKOJLHUKOB; PabOTHI B TMapax, KOTOPhIE y4aT
IIKOJIbHUKOB B3aUMOJEHCTBUIO C IPYTUMHU JETHMU;

BKJIIOYEHUE B YPOK HUTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT IMOJACPKaTh MOTHUBAIIMIO
JIeTeH K MOJTYyYEHUIO 3HaHUH, HaJa)KMBAaHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUH B KJ1acce,
MIOMOTal0T YCTaHOBJIEHUIO JOOpOKenaTeIbHON aTMOC(ephI BO BpeMs YPOKa;

opranmzanus miepcTBa MOTHBUPOBAHHBIX M OJPYAUPOBAHHBIX YyYAIIMXCS HaI HX
HEYCIIEBAIOIIMMU OJHOKIACCHUKAMH, MJAIOIIEr0 IIKOJbHUKAM COLIMAJIbHO 3HAYUMBIA OIBIT
COTPYAHUYECTBA U B3AMMHOM MOMOIIH;

WHULIMMPOBAHUE U TIO/JIEPIKKA UCCIIEI0BATEIBCKON IeITeTbHOCTH 00yJaroIuXcsl.

2. Coaepxanue y4eOHOro npeamMera

8 KUJIACC

HepBOHa‘Ia.}Ibele XUMHUYECCKHUEC ITIOHATUA

[Ipeamer xumuu. Ponb XuMuUK B KM3HU 4YelOBEKa. XMMHUs B cUCTeMe Hayk. Tema u
BemlecTBa. Ou3znueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHUE BenecTB. [loHsTre 0 MeTogax
no3HaHus B XuMUU. YucTele BemecTBa U cmecu. CriocoObl pa3ieneHus cMeceil.

ATOMBI nu MOJ'IeKy.]'H)I. XI/IMI/I‘ICCKI/IG 3JICMCHTHI. CI/IMBOJ'IBI XUMHUYCCKUX DJICMCHTOB.
[IpocTbie u cioXHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aTOMHasg Macca. OTHOCUTENIbHASI MOJIEKYJIsSipHAst
Macca. MaccoBas 101 XHMHAYECKOT0 PJIEMEHTA B COSIMHEHMH.
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KomnuectBo BemectBa. Monb. MonsipHasg Macca. B3anMoCBs3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérhl mo hopMysiaM XUMHUECKUX COSAMHEHU.

®usznueckue M XUMUYECKHE SBICHUSA. XHMHYECKas peakuuss U e€ NPU3HAKH. 3aKOH
COXPAaHEHHUS MAaCChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kimaccudukamnmsi XuMUYIECKUX peakiuit
(coemuHeHus, pa3I0oKeHHs, 3aMEICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYyI0H, mpaBuiiaMu paboThl B Jaboparopuu v npuéMaMu
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUYCHHE W ONMUCAHUE (PUINICCKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BELIECTB, HaOmoeHne pu3nuecKux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE U KOHJIEHCALUs BOJIbI) M XUMHUYECKUX (FTOPEHUE CBEUH,
MIPOKAJIMBaHUE MEJIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJIa C KUCIOTON) SIBICHU, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX pPEeaKIuil (pa3ioKeHne caxapa, B3auMoIeicTBIE
CEpHOHN KHUCIOTBHI C XJOpuUAOM Oapus, pasnoxenue ruapokcunaa menu (II) mpu narpeBanuw,
B3aMMOJICHCTBHE jKeme3a ¢ pacTBopoM conu Meau (I1), m3ydenue crnocoOOB pa3/ielICHHsI CMECCH:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULLUSL, Xpomarorpadus,
MPOBEJICHUE OYUCTKH TMOBAPEHHOW COJM, HAOIOJCHWE W OIMCAaHUE PE3yJIbTaTOB IMPOBEICHUS
ONbITAa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapocTepKHEBBIX).

Ba:kHeiinue npeacTaBuTe I HEOPraHU4eCKMX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B mpupojae, GU3nyecKkue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrocoObl TONyYEHHUs KHCIOpoJa B Jaboparopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alloTporiHas MOAM(PUKAIUS
KHUCJIOpOJa.

TernnoBoit 3pdexT XUMHUYECKOW peakluu, TEPMOXHMMHUECKHE YpPaBHEHHS, H5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bomopox — »snemeHT W mpocTtoe BemiecTBO. HaxokaeHue BOIOpona B HPHUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsr u comnu.

Mossipabliii 00b€M ra3oB. Pacy€Thl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HaceineHHble u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpHUMOCTh BelIECTB B Boje. MaccoBas J0Jisl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoOJE. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OUYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanmss neoprannueckux coeaunenuid. Oxcuapl. Knaccuduxanus OKCHAOB:
coneoOpa3yrolire (OCHOBHBIE, KUCTIOTHEIE, aM(oTepHbIe) U HecoleoOpasyromue. Homenknatypa
OKCHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okCuaoB.

OcHoBanus. Knaccudukaius ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE OCHOBaHUSI.
Homenknatrypa ocHoBaHuil. du3nyeckne M XHMHYECKHE CBOMCTBa OCHOBaHWil. [lomyueHue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa xkuciot. @uznyeckue U XUMHYECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. HomeHnknatypa cosieil. @u3ndeckue U XUMHUYECKHe CBOWCTBa cojei. [lomyuenue
coJei.

I'eneTnueckas cBsI3b MEXK]y KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OIPECIICHUE COJIePKaHUsI KUCIOPO/Ia B BO3/IyXe, TOJy4YeHHE, COOMpaHue,
pacro3HaBaHWE M HM3yUYEHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE B3aWMOJCUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHUWS M TPEKpAIeHUsI TOpeHHs (MoXkapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHIOB M OINUCaHUE HX CBOWCTB, MOJMy4YeHUE, COOMpaHHE, paclo3HaBaHUE U
M3y4eHHe CBOMCTB Bojaoponaa (TopeHue), B3auMoieicTBHE Boaopona ¢ okcugom menu (1)
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(BO3MOKHO MCITOJI30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00Pa3I[0B BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHOW pPAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM [0Jiell pacTBOPEHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBl C METAUIaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3lloB HEOPTraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PAcTBOPAX KUCIOT U IIEJIOUEH, M3yyeHue
B3auMoieicTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOIM KHCIOTHI, KUCIOT ¢ METaJIaMH, PEaKITUi
HEUTpaNHu3aluu, MOJyuYeHne HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJTHOTO METaJljia JPyruM
M3 pacTBOpa COJHU, PEIICHHWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeline Kiaccel
HEOPraHUYECKUX COCIMHEHUI.

IMepuonuyeckuii 3akon u Ilepuoanyeckasi cucreMa xumuueckux jiementon /. WU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum

[TepBbie MONBITKH KIacCU(DHUKAITIN XUMUYECKUX dJIeMEHTOB. [IoHSATHE O rpyIIax CXOIHBIX
3JIEMEHTOB (IIEI0OYHBIE U MIEIOYHO3EMEIbHBIC METAILIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl). JIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEePHBIC OKCHIBI M TUAPOKCHUIIBI.

Ilepuonuueckuit 3akoH. llepuomnyeckas cucrema XuMuUyeckux »syemMeHToB J[. H.
MengeneeBa. KopoTkomnepuonnas u JamuHHONEpuogHas ¢opmbl [lepruogudeckoil CHCTEMBI
xumuueckux siemeHtoB JI. W. MengeneeBa. Ilepuonbl u rpymnmbl. DU3MYECKH CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIIEMEHTA.

Ctpoenne aromoB. CocraB aroMHbIX sanaep. HM3orombl. JOnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoll CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XMMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS pajuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAUIMUYECKUX
Y HEMETAJUIMUYECKUX CBOMCTB I10 TPYyIIaM U TIEPHOJIaM.

3nayenue [lepuoandeckoro 3akoHa u [lepuoauyeckoil CuCTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbli U IpakJaHUH.

XuMudeckas CBSI3b. KoBanenThas (nonsipHas u HETOJsIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBS3b.

Crenenb okwuciieHHus. OKHUCIHUTENbHO--BOCCTAHOBUTENbHbIE peakuuu. IIpouecch
OKHCJICHHUS B BOCCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIH,

Xumuueckuii Ikcnepumenm:

n3yueHrne oOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICEWCTBUE THUIPOKCHAA
LMHKAa C pacTBOpPaMHu KUCIOT W IIEJIOYEed, MPOBEACHHUE OIBITOB, WUIHOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTENLHBIX PEAKIMI (TOpeHre, PEaKIuy Pa3IoKeHHs], COSTUHEHN).

Mescnpeomemnmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YyUYEHUU XUMHH B 8 KJIACCE OCYIIECTBIISETCS
yepes UCMOIb30BaHNe KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SIBISIOIINXCS
CHUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmre ecTecTBEHHO--HAyuYHbIE TOHSTHS: HAay4HbIH (aKT, THUMOTE3a, TEOpHs, 3aKOH,
aHaJn3, CHHTE3, KJIacCCU(PUKAIIHS, IEPUOANIHOCTD, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE,
U3MEPEHHE, MOJIEIIb, SBJICHHE.

dusmka: marepus, aroM, OJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, W30TOIIBI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3aps, BEIIECTBO, TeJ0, O0BEM, arperaTHOe
COCTOSIHME BEIeCTBa, a3, (U3WYECKHUE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE TMMOPOJBI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.
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BemecTtBo 1 XUMHYeCKasi peakuus

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuyeckux osnemeHros J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMIOB, Kalus, KajbLUs U UX COEAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [Iepnoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMHUYECKOM CBS3M. THIIBI KPUCTALUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccupukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEUICCTB, OTHOCSIIMXCS K Pa3jIM4YHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHHM, TeHETUYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XuMUYECKUX peakluil M0 pa3INyHbIM MpU3HAKaM (II0 YUCIy U COCTaBYy
YUYaCTBYIOLIMX B PEAKIH BEIECTB, 110 TETTIOBOMY 3P (HEKTY, 10 H3MEHEHHUIO CTETICHEH OKHCICHHS
XMMHYECKHX JJIEMEHTOB, [0 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPAaBHEHUS.

ITonatue o ckopoctu xuUMHU4eckod peakuuu. [loHsTne 06 0OpaTMMBIX M HEOOpPATHMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMnyeckom paBHOBeCUH. DaKTOpPBI, BIUSAIOLUINE HA CKOPOCTh XUMHUYECKON
peakUuy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, 3JIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHM OKHUCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOr 0 OanaHca.

Teopus 31EKTPOIUTHUUECKON NUCCOLMALNN. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTnoHsl,
aHUOHBI. MexaHU3M IMCCOLMALUY BEIECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3H. CTeneHpb
nuccouuanuu. CUilbHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakuiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS peakluil HOHHOro OOMeHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpeCTaBiIeHU 00 3JIeKTpOJUTHYECKOW aucconuanuu. KadyecTBEHHblE peaklUUyd Ha HOHBI.
[ToHsiTHE O THAPONU3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMM KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pa3iIMUHBIX
(bakTOpOB, UCCIEI0BaHHE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoIecca AUCCOLMALUU
KHCJIOT, 111eJ04el U cosel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MaTEpUAIOB), TPOBEICHUE ONBITOB,
WITIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHMUsS peakluii MOHHOro obOMeHa (oOpa3oBaHHE OcajKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEakUuil (rOpeHue, peakluu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEUIECTB C TIIOMOINBIO KAueCTBEHHBIX peakUWid Ha MOHBI, pELIeHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTajuibl U MX coeUHEHUSA

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHSI aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHne U (u3HyUecKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aWMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOJAa Ha OPraHM3M ueloBeka. BakHelye Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OOmast xapaktepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHMS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (QU3MYecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOJAU(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XHMHUYECKHe CBOWCTBa. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3NUYECKHE M XMMHUYECKHE CBOMCTBA
(ob1mre Kak MmpeacTaBuTeNsl Kjlacca KUCJIOT U crerupuyeckue). XuMHYEeCKHe peaKkiuu, JeKalue
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B OCHOBE IIPOMBIIIJICHHOT' 0 ClI0c00a MOIy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoi KUCIOTHI.
Conu cepHOM KHCIOTHI, KayecTBEHHas peakuusi Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH cpesibl COeAUHEHUSIMH CEpbl
(KHCTIOTHBIE I0XKH, 3aTrPS3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpUpoie, (GHU3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJly4eHue 1 npumenenue. Coiau aMMOHHUS, UX (pU3HUECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ IOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJICH aMMOHHS B KadyecTBE MHUHEpaIbHbIX
yaoOpeHuii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH Cpebl COSAMHCHUSIMHA a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). docdop, amnorponHsle MOIUPHUKALMU
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX Y100pEHUIA.

OOmast xapakrepuctuka syeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHMSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIECHHUA. YTJEepo/, alLIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuppl yriuepona, ux GU3N4YecKue ¥ XMMHYECKHE CBOWMCTBA, JIEHCTBHE HA JKUBBIC OPTaHU3MBI,
HOJy4YeHHE U INPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, CBsi3aHHble ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a TII00aJBHOTO TMOTEIUICHHS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, NOJyyeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Micnonp3oBaHue kapOOHATOB B OBITY, MEUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUAX YyIriepoja
(MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, INIMLEPUH, YKCYCHast kucioTa). [IpupoHble HCTOUHUKU
YTJI€BOI0POAOB (YyroJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX NepepadboTku (OEH3UH), UX POJib
B OBITY U NpPOMBINUIEHHOCTH. [IoHATHE O OMONOTMYEecKH Ba)KHBIX BEIIECTBaX: >KHUpax, Oekax,
yIJIeBOJaX — M HMX POJIM B KU3HU dYelloBeKa. MaTepuanbHOE €JUHCTBO OPraHMYeCKUX H
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWMCTBA, IOJyYE€HUE M IPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimue
CTpOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3ydyeHue oOpa3lo0B HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI, IPOBEACHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIoT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIJIEHHE € OOpasllaMd XJIOPUIOB (TaJIOr€HHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUE€OMaTepuasoB), HaOdIoleHHEe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakiMM Ha CyJb(paT-uOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COENUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POChOPHBIX YAOOpEHHIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEICHHE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hocaT-uOH U 3yUYeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C Me/IbI0 (BO3MOKHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX pelETOK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
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YTIEM U yCTPOMCTBOM MTPOTHBOrasa, MojyueHue, cooOupaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
VTIEKUCIOr0 Tra3a, MPOBEACHHE KAdeCTBEHHBIX pPEaKIMii Ha KapOOHAT W CHIIMKAT-WOHBI H
M3yY€HUE [PU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLUEH CHUIMKATHOM
IIPOMBILUIEHHOCTH, PELICHHUE YKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BakHelue HeMEeTaJlIbl U UX
COCTMHEHUS».

MeTajlibl M MX COCIHHEHUS

OOmiass xapakTepUCTUKAa XUMHUYECKHMX DSJIEMEHTOB — METAJJIOB Ha OCHOBAHHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumuueckux 3semeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
pem€Tka. DIEKTPOXUMHUYECKUU psJl HampsokeHUH MerauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MetayyioB. OOmme crnocoObl noixydeHusi MeTaioB. [loHATHE O KOPPO3UK METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounble MeTaIIBL: TOJIOKEHUE B [leproauyeckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXkJAEHHE B mpupoje. OPuznueckrue U XUMHYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHHUN.

[IlesrounO3eMenbHBIE METAUIBI MAarHMii M KanplUWW: IosoxkeHue B llepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpO€HHE UX aTOMOB, HaXOXKIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHusd M Kajblus. BaxkHeimme coenuHeHus
KanpIus (OKCU, TUAPOKCU, coyin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil: nonoxenue B Ilepuonnueckoin cucreme xumudeckux annemeHtos . .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBAa OKCH/IA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenne B Ilepuonuueckoir cucreme xumuyeckux »saeMeHtoB /J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOKJIE€HHE B npupoae. Ouznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), ux cocras, cBoiicTBa u
IIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o00pasllaMHd METalIoB U CIJIaBOB, MX (PU3UYECKHMMH CBOWMCTBAMHU,
U3y4eHHe pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHME BHIEOMAaTEpHAaloB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCHOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBONCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKene3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, NWHKA, *kene3a (II) u xenesza
(III), meau (II), HaGmtoieHUE U ONMMCAaHKE MPOILIECCOB OKpPALIMBAaHUS IUIAMEHU MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHeuIme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKaoLas cpeaa

BemectBa 1 MaTepuasl B [IOBCEIHEBHOM JKU3HU YEJIOBEKa. be3onacHoe UCoib30BaHUe
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momois mpu XUMHYECKHX OKOTax H
OTPaBJIEHUSIX.

XuMHYecKoe 3arps3HeHNe OKpYyKaroliei cpeibl (IpeenbHast JOMyCTUMasi KOHLEHTPALUs
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pas3oB MaTepHaoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIUMEPHBIE MaTEPHUAJIbI).

Meostcnpeomemnwie ceasu

Peanuszanus MexXnpeIMETHBIX CBA3EH NPU U3yUYEHUH XMMHH B 9 KIIaCcCE OCYIIECTBISAETCS
yepes3 UCIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHSITHH, SBISIOLINXCS
CUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'O LIUKJIA.



OOmiue ecTecTBEHHO-HAy4YHbIE IOHATHUS: HAy4dHbIM (akT, TUMOTEe3a, 3aKOH, TEopus,
aHaJIN3, CUHTE3, KIaccu(uKaIus, epuoIuIHOCTh, HAOMIOICHNE, SKCTICPUMEHT, MOICITUPOBaHNE,
U3MepeHue, MOJIETb, SIBIICHNE, TApPHUKOBBIN 3()PeKT, TEXHOIOT s, MaTepHAaIbI.

®dusnka: marepus, aroM, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUYECKUH 3apsj, M[POBOAHUKH, IOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PeIIETKaA, CIUIaBbl, (PU3NUECKHE BEIUYNHbBI, €UHUIIbI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, npixanue, Ouocdepa, F3KOCUCTEMa, MHUHEpaIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

3. l'[.na}mpyeMbIe pe3yJbTaThbl 0OCBOCHUA y‘leﬁHOFO npeamMera

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOIO 0O0IIero o0pa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUCHHSI XMMHHU B €IMHCTBE YICOHON M BOCIIUTATEIHLHOM JIEATEIIHHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NPUHATHIMA B OOIIECTBE NMPAaBHJIAMU M HOPMaMHU TIOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JInyHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlMH M pacCHIMpPEHHUE OMbITa ACSITEIBHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) maTpMOTN4€eCKOro BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAyYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B JKH3HH COBPEMEHHOrO OOIIeCTBa,
CIOCOOHOCTH BJAJIETh JIOCTOBEPHOW MH(OpMaImend o MmepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTpOMHCTBE
Mupa 1 oOlIeCTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUSI O COIMMAIBHBIX HOpPMax M TpaBUiIaX MEXJIWYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUECKOW W JAPYTHX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENbHOCTH MPH BHIMOJHEHHH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJIHEHUH XWMHUUYECKHX OKCIEPUMEHTOB, CO3/laHUM YYE€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIIECCe 3TOM Y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MTOBEICHHUE U TTOCTYIKH CBOUX TOBAPHIIIEH C MTO3UIIMI HPABCTBEHHBIX U ITPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MUPOBO33PEHUECKHE TMPEACTABICHUS O BEUIECTBE M  XUMHUYECKOM  peakIluw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABJISIONIAE OCHOBY ISt
MOHUMAaHUS CYIITHOCTUA HAYYHOW KapTHHBI MUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPOIBI, B3AUMOCBS3SIX YEIOBEKa C MPHUPOTHOM CPEAOH, O POJIM XUMUHU B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HAMPABIICHHBIE HA TOJYYCHHE HOBBIX 3HAHUWA 10 XHMHH,
HEOOXOaUMBbIe 11 OOBSCHEHUS HaONIOIaeMbIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIBHOM,
WH()OPMAITMOHHON M YUTATEIILCKON KYJIbTYphI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSTEIIBHON pabOThHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON IUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;



UHTEepeC K OOyUYEHMIO U MO3HAHMIO, JF0O03HATEIbHOCTh, TOTOBHOCTh M CIHOCOOHOCTh K
camM000pa30BaHMIO, MTPOCKTHONH M HCCIENOBATEIBCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTU U YPOBHsI 00y4€HUs B JaJIbHEHILEM;

4) popMupoBaHMSA KYJIbTYPHI 310POBbS:

OCO3HAaHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIECHHA K CBOEMY 3J0pOBBIO,
YCTaHOBKM Ha 3[0pPOBBIM 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
IpUBbIUEK (yHOTpeOJIEHUs] alKorojs, HapKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COOIIOACHUS
npaBui 0€30MaCHOCTH MPU OOPALICHUN C XMMUYECKHMHU BEILIECTBAMU B OBITY U peaJIbHON )KU3HU;

5) TpynoBOro BocnuTaHMs:

MHTEPEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil U Tpyia pa3IudHOro poja, yBaKEHUE K
TPYZY U pe3yJbTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOp WHIAMBHIYaTbHOH TPAaGKTOPUH MPOIOJIKECHUS
o0pa3oBaHus C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCSI B IPO(HECCUOHATILHOM Cpejie;

6) 3xo10rMUECcKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€J1ec000pa3HOe OTHOILIEHHE K MPUPO/IE KAK CTOUHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHMMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOCHUS IPpaBUil O€30IaCHOI0 MMOBEACHUSI IPU paboTe ¢ BEIleCTBAMU,
a TAK)KE B CUTYALMSX, YTPOXKAIOIINX 3J0POBbIO U JKU3HHU JIOACH;

CIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble NpPU H3YYCHHH XUMHH, JJISl PEIICHHS
3aJa4, CBA3aHHBIX C OKPY>KAIOLIEH IPUPOIHON CPEOH, Ul MOBBIICHUS YPOBHS SKOJIOIMYECKON
KyJbTYpPbl, OCO3HAaHUS INI00AJILHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTell MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHHS PyKOBOJICTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocrtaBe merampeaMeTHBIX pe3yibTaTOB BBLACISAIOT 3HAUMMBbIE JUIsI (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUHOTE3a, (HakT, cucrema,
IPOLIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YyueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIE OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHO 1eATeIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS

Ba3zoBble Jloruyeckue aeiicTBus:

YMEHMSI HCIOJB30BaTh IPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHHUI:
PacKpBIBATh CMBICII XMMHUYECKUX MTOHATHH (BBIACNATH UX XapaKTEepHbIE IPU3HAKU, YCTAaHABIINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSATUSIMH), UCIIOJB30BaTh MOHATHS JUIsI OOBSCHEHMS OTHEIbHBIX
(GakTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS U KPUTEPHUH AJIs Ki1acCu(UKAIMY XUMUYECKUX BEIIECTB
U XUMHMYECKHX PpEaKIHi, yCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PpACCYKICHHsS (MHIYKTHBHbBIC, IE€IyKTHUBHBIC, MO aHAJIOTUH),
JIENIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yMEHHE MPUMEHATh B MpoIlecce MO3HaHUs MOHATHS (MPEAMETHBIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, NPEOOPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUU MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMyla M YpaBHEHHE XHMHUYECKOH peakUuu — NpU peleHUH Yy4eOHO-
MO3HABATENbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEJICTaBICHUM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BELIECTB U
XUMHYECKHX PEaKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

BazoBble uccienoBarenbckme aeidcTBUS:
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YMEHHE HCIIOJIb30BATh IOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYK/ICHUII;

NpUOOPETEHUE OMBITA MO IUIAHUPOBAHHIO, OPTraHU3allMd U TPOBEICHHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHATM3UPOBATH U MHTEPIPETUPOBATH NHGOPMAITUIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAsS TUTepaTypa
XUMHYECKOI'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLICHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHSThH Pa3InYHbIE METObI U 3aMIPOCHI IIPH MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
onpeAenéHHOro THIMA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJaJIeHUE KYJbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIeHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ayll HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpauKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBATH B Mpolecce Yy4eOHOH M HMCCIEeN0BATEIbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MIPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOLIeH MPUPOAHON CPEIbl.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

yMEHHUS 3a7aBaTb BOIPOCH (B XoJe Jjauaiora M (WiIM) AUCKYCCHM) MO CYIIECTBY
oOcyxxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS PEJCTABIATH MOTYUYEHHBIE PE3YJIbTAThI I03HABATEIbHOU €SI TEIbBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yYMEHUsl y4eOHOTo COTPYAHMYECTBA CO CBEPCTHHUKAMM B COBMECTHOM IO3HaBaTEbHOW U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JEUCTBUM, ONpeIeIeHIEe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENN IEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBJIAITh WJIK KOPPEKTUPOBATH MPEIIOKEHHBIA AJITOPUTM ICHUCTBHI MPY BBITIOJIHEHUH 3a/TaHUI
C y4€TOM NOJY4YeHHsS HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUsX,
OILICHUBAaTh COOTBETCTBUE MOIYYEHHOI'O Pe3yJIbTaTa 3asBJICHHOM 1I€JH, YMEHHE MCIOJb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUH 3alaHUM.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMETHBIX peE3yJIbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO COJEpIKaHus,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueil mporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yyaromyMMHUCs HayyHbIE 3HAaHUS, YMEHUS M CIOCOOBI JeHcTBUH, cnenuduyeckue s
npeaMeTHOW o0nacTu «XHUMHA», BUIBI ACSITENBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTaln, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K xoniy obyuenust B 8 ki1acce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:
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pPacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX TOHATHUN: aTOM, MOJIEKyJa, XUMHYECKH
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOAHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHUYECKOTO 3J€MEHTa B COCIMHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENICHb OKUCIICHUS, XUMUYeCKas
peaknus, KIacCU(pHUKAIMA PEaKUUi: peaku COSAMHEHUS, PEaKLUUU pa3IoKeHUs, PeaKiuu
3aMelIeHUs], peakii 00MeHa, SK30- U IHIOTEPMUUYECKUE PEaKUuu, TEIUIOBOM 3 (deKT peakuuu,
PO aToMa, 3JCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, paJnyc aToMa, XUMUYeCKas CBS3b,
NOJIIpHAasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIsl) B pacTBOPE;

¢ WUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HOHATHH U NPpUMCHATL 3THU
IIOHATUS IIPU ONIMCAHUM BEILECTB U UX IIPEBPAILCHUM;

® UCMOJb30BATH XUMHUECKYIO CUMBOJIHUKY JJISi COCTaBICHHS (hOPMYJI BELIECTB U YPaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

® OmpeleNsTh BaJEHTHOCTh ATOMOB DJJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHUS DJJIICMCHTOB B 6I/IHapHI)IX COCAUHCHUAX, MNPHUHAMIC)KHOCTbL BCIICCTB K
omnpeAenéHHOMY KIIACCy COEAMHEHMH 1o (opMynaM, BHJ XUMHYECKOH CBS3H
(KOBaJIGHTHaﬂ n I/IOHHaﬁ) B HCOPraHNM4YCCKUX COCANHCHUAX

e packpbeiBaTh cmbica Ilepuonnueckoro 3akona [[. M. MenpgeneeBa: N€MOHCTPUPOBATH
MOHMMAaHHUE TEPUOINYECKON 3aBHCUMOCTH CBOMCTB XHMHUYECKHUX JJEMEHTOB OT HUX
IIOJIOKCHUA B HCpHOIIH‘ICCKOﬁ CUCTCMC, 3aKOHOB COXpaHCHHA MACChl BCIICCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYSHHsI, 3aKOHAa ABOTaJipo;

® ONUCHIBATb M XapakTepuszoBaTh TabmuuHyro Gopmy Ilepuonudeckoit cUCTEMBbI
XUMHUYECKHX DJJIEMEHTOB: pa3iuyaTh IMOHATUS «IJlaBHas noArpynmna (A-rpynma)» u
«moboynas mnoxarpynmna (b-rpymma)», wmanble u OONbIIME TEPHOIbl, COOTHOCUTH
0003Ha4yeHus1, KoTopble uUMerTcs B Tabnuue «llepuoanueckas cucreMa XMMHYECKUX
anementoB J[. . MeHneneeBa» C UYMCIOBBIMH XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsii  sAapa, oOIIee 4YHCIO DSJIEKTPOHOB U
pacnpeesieHue UX M0 IEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE
peakiuu (10 YMCIYy W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
dbdexty);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIMME XUMHUYECKHE CBONCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IIOATBEpP)KJAs  ONMCAHWE  IPUMEpPaMM  MOJIEKYJSIPHBIX  yPAaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® [IPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCHUMOCTM OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIYNCIATE OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJie COeIMHEHUs, MacCOBYIO JOJIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

® [PUMEHSATHh OCHOBHBIE ONEPAIlMU MBICIUTEIBHONW JAESITEIbHOCTH — aHAIW3 M CHUHTE3,
cpaBHEHHE, O0OOIICHHWE, CHCTEeMATH3allui0, KIacCHU(HUKAINIO, BBISBIEHUE MPUINHHO-
-CIEICTBEHHBIX CBSI3€M — JJI H3Y4YEHMsI CBOWMCTB BELIECTB M XMMHMUYECKHUX DPEAKIMM,
€CTECTBEHHO-Hay4YHbl€ METO/bI MO3HAHUS — HAOI0JeHIE, U3MEPEHHE, MOIETUPOBaHuE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e cleloBaTh MpaBWJIaM  TIOJIb30BAaHHUS XMMHUYECKOW TMOCYIO0M ©  JTaOOpaTopHBIM
o0opyZOBaHHEM, a TaKXe IpaBWiIaM OOpallleHHs C BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMHU TIO BBHITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKHX OIMBITOB IO MOTYYCHHUIO H
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM 10JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh U
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MIPOBOJIUTh XMMHYECKHE 3KCIEPUMEHTHI 0 PACHO3HABAHMIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIBbIO HHIUKATOPOB (JTakMycC, peHon(TaIenH, METUIIOPaHXK U APYyTHE).
K xoniy obyuenust B 9 kjacce mpeiMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSTHNA: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTD,
JJEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHHS], XUMUYECKas PEaKL1sl, XHMAYECKas CBA3b,
TEIIOBOH 3 QEKT peakuuu, MOjb, MOJISPHBI OO0BEM, pPACTBOp, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIMTUYECKAss JTUCCOLMALMSA, pPEAaKUUW HOHHOTO OOMEeHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAaHOBJICHHE, aJUIOTPOIUS, aM(OTEPHOCTh, XMMHUYECKas CBSI3b (KOBAJICHTHAs,
MOHHAsi, METAJUINYecKas), KpUCTAUIMYecKas peléTka, KOppo3us METaJuIOB, CIUIABBI,
CKOpPOCTb XUMHUYECKON pEakLuy, IIpeAesIbHO AoryctuMas KoHnenrpauus [1JIK Bemecrsa;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKMX MOHSATHUM M NPUMEHATH ITH
HIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILECHUN;

UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY AJISl COCTaBICHUs (hOPMYJI BELIECTB U YPaBHEHUM
XUMHYECKUX PEAKIUK;

OIPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIEHHSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, IPUHAJIC)KHOCTDh BELECTB K ONPENEIEHHOMY KJIACCy COCIMHEHUN
no Qopmynam, BUI XHUMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIM4ecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsi/l HOHA 110 XUMHUYECKOH (opMyIie, XapaKTep cpelibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEAUHEHWMM, THUI KPUCTAJUIMUECKON peIETKU
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMmblca Ilepunoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATh €TI0
NOHMMaHME: OINHKCHIBATH M XapaKTepHU30BaTh TaOimuHylo ¢opmy Ilepmommaeckoit
CHCTEMbl XUMUUECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas noArpymnmna (A-rpymnmna)»
u «mnobounas mnonrpymnmna (b-rpymnma)», Manbie ¥ OOJbIIME TEPUOABI, COOTHOCUTH
0003HaueHMs, KOTOpble HMEIOTCS B MEPHOJAMYECKOW Tabiuie, C 4YHUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOEHHUS aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsj sAapa,
o0111ee 4MCIIO0 JEKTPOHOB U PACHpeeNieHHe UX IO 3JIEKTPOHHBIM CJI0sIM), OOBSICHSTH
o0111e 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN B Mpeaenax
MaJIbIX IIEPUOJOB U IVIaBHBIX MOATPYIII C Y4ETOM CTPOCHHSI UX aTOMOB;
KJIaccu(UIUpPOBaTh XMMUYECKHE AJIEMEHTbI, HEOPTaHUYECKUE BEIIECTBa, XMMUYECKHE
peakuuu (1O YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIIOBOMY
3 eKTy, M0 U3MEHEHUIO CTENIEHEeH OKUCIEHHS] XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) O0IIME U crienU(pUUECKUe XUMUYECKHE CBOWCTBA MTPOCTHIX
U CJIOXKHBIX BEIIECTB, MOJATBEPXKJasi OMHCAHHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN;

COCTaBJIAITh YPABHEHUS IEKTPOJIUTUYECKOW TUCCOLMALMU KUCJIOT, IIEJI0oYed U COJel,
NOJIHBIE M COKpPALIEHHbIE YpaBHEHMS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHs pEaKIHid,
MOJITBEPIKIAIOIIUX CYIIECTBOBAaHNE F€HETUUECKOM CBSI3U MEX/y BEIIECTBAMU PA3INYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUECKUX NPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (GopMyJie COeMHEHUs, MaCCOBYIO JOJIO BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;
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CO6JHOI[aTB npaBujia II0JIb30BaHUA

XUMHYECKON

Mnocyaon u

1a00paTOPHBIM

o0opyOBaHHEM, a TaK)Ke IpaBHja OOpAIleHHs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKIHMSAMH I10 BBIIOJIHEHHUIO Ja00PATOPHBIX XMMUYECKUX OIBITOB IO MOJYYECHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

MMPpOBOAWUTL PCAKIHUH, IMOATBCPKAAIOIIUC Ka4eCTBEHHBIM COCTaB Pa3JIMYHbIX BCUICCTB!:
pacro3HaBaTh OMNBITHBIM IyTEM XJIOpUA-, OpoMHI-, MOAWA-, KapOoHar-, ¢ocdar-,
CHJIMKAT-, Cy.]'[b(l)aT-, TUAPOKCUA-NOHBI, KATUOHBI aMMOHHA U HOHBI U3YUCHHBIX MCTAJJIOB,
NPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPTaHUMYECKUX BEIECTB;

NPUMEHSATh OCHOBHBIC OIEpAallMy MBICIUTENBHON AEATENBHOCTH — aHalIW3 W CHHTES,
CpaBHEHHE, 00001IIeHNE, CHCTEeMATHU3aIINIO, BBISBIICHUE TPUUYUHHO-CIICICTBEHHBIX CBSI3EH
— JUIl W3yYeHHs CBOICTB BEUIECTB W XHUMHUYECKUX PpEaKIHi, €CTeCTBEHHO-HAy4HBIC
METO/Ibl IO3HAHUS — HA0JII0/IEHNE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT (peaIbHbII

1 MBICJICHHBIN ).

4. TeMaTHYeCKOe MJIAHUPOBAHNE U3YUeHHs Y4eOHOTO MpeaMeTa « XUMUS»
8 kmacc. 2 gaca B Hezenmro. Becero 68 acos.

DJIeKTPOHHbIE
Ne Tema ypoka Kou-Bo uuppossIe
o0pa3oBaTe/bHbIE
ypoka 4acoB
pecypcbl
Paznen 1. [lepBonayanbHble XUMHYECKHE 20
MOHSATHS
1.1. XuMusi — Ba)kHasi 00J1acTh
€CTECTBO3HAHUSA M NMPAKTHYECKOI 5
NesiTeJIbHOCTH YeI0BeKa
1 [Ipenmer xumuu. Ponp XuMuM B KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METOAAX MO3HAHKS B XUMHH 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d227e
paTop P patil https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEMY
4 Uuctele BemecTBa U cMecu. CrocoOsl pa3aeneHus 1 bubnuotexa [JOK
cMecent https://m.edsoo.ru/ff0d26ca
5 [IpakTnueckas padorta Ne 2 «Paznenenue cmeceit 1 bubnuoreka [IOK
(Ha mpuMepe OYMCTKU TOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
1.2. BemecTBa M XMMH4YeCKHE PeaKINH 15
bu6mmorexa [IOK
6 ATOMBI H MOTICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cl0XKHBIEC BEIIECTBA 1 bubmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
1
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE

https://m.edsoo.ru/ff0d2d50
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3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK
10 | Xumuueckas ¢popmyia. BareHTHOCTh aTOMOB 1 https://m.edsoo.ru/ffod2eae
XUMHYECKHX JJIEMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCHUTENbHAS 1 bubmuorexa [JOK
MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas oIS XUMHYECKOT0 DJIEMEHTA B 1 bubmuoreka [JOK
COCIMHCHUH https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 |KommyectBo BemecTBa. Mok, MossipHas Macca 1 https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKHUE SIBICHUS. XUMUYECKas 1 bu6mmoreka [IOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NPOTEKaHUS XUMUYECKHUX 1 bubnmoreka [JOK
peaxumi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MAacChl BEILIECTB. XUMUUECKHE 1 bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KkoimdyecTBa, Macchl BELIECTBA 110 1 bubnuorexa [JOK
YPAaBHEHUSAM XUMUYECKUX pEaKLUid https://m.edsoo.ru/ff0d5708
18 Knaccuukanus XauMU4eCKUX peaKiui 1 bubnuoreka [IOK
(coenHeHHUsI, pa3IoKEeHH S, 3aMeleHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEANCT. 1 bubnnorexa [HOK
O06o0uIeHNe M cUCTeMAaTH3aIMs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel no teme «Bemectsa u 1 bubnuorexa [JOK
XUMHYECKHE PEAKITUN) https://m.edsoo.ru/ff0d4290
Paznen 2. Baxneiilme npeacTaBuTeIu 30
HEOPraHWYEeCKUX BelleCTB
2.1. Bo3nyx. Kucaopoa. llonsitue 06 okcuaax 6
21 Boznyx — cmech razos. CocraB Bo3yxa. 1 bubnmoreka [IOK
Kucnopo — smeMeHT u npocToe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
o (oo s ol e | o o
peaKdl - TP ) https://m.edsoo.ru/ff0d4614
OKCHJIaxX
23 CriocoOsl MoNTy4eHus KUCI0po/ia B JIa0opaTOpUH U 1 bubnnoreka [JOK
IIPOMBIIEHHOCTH. [IpuMeHeHne Kuciopoaa https://m.edsoo.ru/ff0d497a
T o o
s oSt e e P U |y 10K
p yp ’ https://m.edsoo.ru/ff0d4790
SHJAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroiab 1 MeTaH). 3arpsi3HeHHe bubnnorexka [JOK
25 1 :
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPAIIICHHS https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas padbota Ne 3 mo teme «llomyuenue bubnmoreka [JOK
26 . 1 .
Y cOOMpaHMe KUCIOPO/a, U3YUEHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
2.2. Bonopoa. IloHsiTHe 0 KHCJIOTAX U COJISIX 8
27 Bonopoa — sneMeHT u mpocToe BEIIEeCTBO. 1 bubnuorexa [JOK
HaxoxieHue B mpupoje https://m.edso0.ru/ff0d4ddo
28 dusnyueckre 1 XMMUIECKHE CBOMCTBA BOIOPO/IA. 1 bubnmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |IloHsATHE O KHCIIOTAX M COJISIX 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2
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bubmuorexa [JOK

30 |CnocoOsI moTyueHus BOJOpOAa B JIaA0OpaTOpHu 1 https://m.edsoo.ru/Ffod4ddo
31 [Tpaktuyeckas padora Ne 4 o teme «llomydenue bubnnoreka [HOK
1 cOOMpaHue BOJOPOa, U3YUYCHHUE €T0 CBOMCTBY 1 https://m.edsoo.ru/ff0d4f42
N " bubmuorexa [JOK
32  |MonspHblil 00bEM ra3oB. 3ak0oH ABOTaapo 1 https://m.edsoo.ru/ffod542e
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA ra3a
33 |10 ero U3BECTHOMY KOJMYECTBY BEIIECTBA HIIH 1 Eubmorexa ITOK
. https://m.edsoo.ru/ff0d55a0
00BEMyY
Brruncnenus 005EMOB ra30B MO ypaBHEHUIO
34  |peakuuu Ha OCHOBE 3aKOHA O6T>él}\]/IFI)-IBIX OTHOIIIEHUHA 1 bubunorexa LIOK
https://m.edsoo.ru/ff0d5708
ra3oB
2.3. Boaa. PactBopsbl. IlonsiTHe 00 0OCHOBAHHAX 5
35 |®usmueckue U XUMUYECKHE CBOMCTBA BOIBI 1 bubimorexa [IOK
https://m.edsoo.ru/ff0d587a
. bu6mmoreka [IOK
36 |CocraB ocHoBauwii. [TorsiTHe 00 MHAMKATOpPAX 1 https://m.edsoo.ru/ff0d59e2
Boga kak pactBopurens. Hachimiennsie u
37 Heé[acmmg)ﬂﬂme }l;)aCTBopI)I Mazi:OBas{ JIOJISt 1 bubmnorexa LIOK
: https://m.edso0.ru/ff0d5b40
BEIIECTBA B paCTBOPE
I1 0 05
S S — ;  [Bubmiorera LIOK
p . e p D! e https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeil paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora No2 no teme «Kucnopo. 1 bubnuorexa [JOK
Bopopoa. Bona» https://m.edsoo.ru/ff0d6342
2.4. OcHOBHBbIE KJIacChl HEOPraHNYECKUX 11
coeIMHEeHU I
. bubnunorexa [IOK
40 |Oxcuasl: cocTaB, KiacCU(UKAINS, HOMEHKIIATypa 1 https://m.edsoo.ru/ff0d664e
a1 [Tonyuenne u XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bu6mmoreka [JOK
OCHOBHBIX U aM()OTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUs: cOCTaB, KJIaccu(UKaIIHs, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43  |TlomyueHue U XUMHUYECKHE CBOHCTBA OCHOBAHHMA bubmorexa LIOK
1 https://m.edsoo.ru/ff0d67ca
) bubnunorexa [IOK
44 |Kucnotsl: cocTaB, Ki1accuduKalys, HOMEHKIATypa 1 https://m.edsoo.ru/ffodfee?
45  |TlomyueHue U XUMHUYECKUE CBOMCTBA KUCIOT 1 bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
16 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI 1 bubnmoreka [JOK
MOJYYEHUS], XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |ovenepmentat sata o 1o «Ocromnme | 1 [B1Omorera HOK
p A . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHMYECKUX COSAMHECHUID)
48 I'eneTnueckas cBsI3p MEKy Kilaccamu 1 bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.eds00.ru/00ad9a50
49 |O06001EeHNe U cCUCTEMATH3AIMS 3HAHUIN 1 bubumoreka [IOK

https://m.edso0.ru/00ad9ch2
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50 KonrtponsHas padora Ne3 o reme "OCHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTraHUYECKUX COCAUHECHUI" 1 https://m.edsoo.ru/00ad9ela
Pa3znea 3. [lepuognueckuii 3aK0H U
Ilepuoanyeckasi cucTeMa XUMHYECKUX
ajiemeHnToB JI. U. MenneneeBa. CTpoenue 15
aTOMOB. XMMH4YecKkad cBA3b. OKHCINTEILHO-

BOCCTAHOBHTEJIbHbIE PeaKIIUN
3.1. llepuoanueckuii 3axoH u Ilepuoguueckas
cucreMa Xummuueckux 3jaementon /1. U. 7
Menaene-esa. CTpoeHue atoma
I1epBble MONBITKH KIIaCCU(DUKALIUA XUMHUUYECKUX
51 anepMeHTOB ITonatue or (brmai CXOIHBIX 1 Bubmorexa HOK
’ py https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB

52 Ilepuonnueckuii 3akoH u [leproanyeckas cucrema 1 bubnuorexa [JOK
xuMudeckux ayemeHToB J1. M. Menjeneena https://m.edsoo.ru/00ada52c

53 |Ilepuonpl, rpymnsl, MOATPYIIIIEI 1 bubumorexa [IOK

PUOJBL TPy » IOZPY https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. 1 bubnnoreka [JOK
W3zotomsl https://m.edsoo.ru/00ada342
CTpoeHune dIEKTPOHHBIX 000JI0UEK aTOMOB

95 3ﬂepMeHTOB Ile nlz nyeckou cucremsl J[. U 1 Eubmorexa IIOK

proa o https://m.edsoo.ru/00adaébc
Menneneesa
XapakTeprUCTUKA XUMHUYECKOT0 DJIEMEHTA IO €r0
56 HOJII)O)KerI/IIO B [lepuonnueckoit cucreme /. U 1 bubmnorexa LIOK
PHOA T https://m.edsoo.ru/00ada824
Menneneesa
3Hauenne [leproguueckoro 3akoHa IS Pa3BUTHSA
57 |HayKH H 1T aKI")FI/IK)I:/[I . . Men eneeHB _P YEHBIN 1 bubmorexa LIOK
Y p T a y i https://m.edsoo.ru/00ada96e
MeJaror ¥ rpaxaaHuH
3.2. Xumnueckas cBsi3b. OKHCIUTEIBHO- 8
BOCCTAHOBHUTEJIbHbIE peaKIIUN
DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX bubnuotexa [JOK

58 1 ]
3JIEMEHTOB https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

59  \Honmas xumurdeckad CBA3h 1 https://m.edsoo.ru/00adac34

60 |KoBameHnTHas moisipHas XUMUYECKAs CBA3b 1 Bubmioreka IJOK

p https://m.edsoo.ru/00adaab8

61 |KoBaneHTHAas HENMOJApHAT XUMAYECKAS CBA3b 1 bubmiorexa HOK

p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK

62 |Crenens oxucnenys 1 https://m.edsoo.ru/00adae28

63 |OKHUCINTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmioreka LIOK

peakt https://m.edsoo.ru/00adb076
bu6mmorexa [IOK

64 |OxucIuTeIN U BOCCTAHOBUTEIN 1 https://m.eds0o.ru/00adb076

65 Kontponsnas padora Ne4 o reme «CtpoeHue bubnnorexka [JOK
aToMa. XuUMHUYECKas CBI3b)» 1 https://m.edsoo.ru/00adb486
Pe3epBHOE Bpemsi 3
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66 PezepHblil ypok. O000IIeHue U cucTeMaTh3anus bubnnorexka [HOK
3HAHUU https://m.edso0o.ru/00adb33c
o 1
67 PesepHblil ypok. O000IIeHHe U cUCTeMaTH3aIus bubnnoreka [HOK
3HAHUU https://m.edso00.ru/00ad9ch2
o 1
68 PezepHblil ypok. O000mIeHHE U cUCTeMaTH3aIus bubnnoreka [HOK
3HAHUU https://m.edsoo.ru/ff0d61c6
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

TemaTHYecKOe IIIAHNPOBAHHE H3YyYeHHsI YUeOHOTO MpeaMeTa « XHMUs
9 kmmace. 2 yaca B Henenro. Beero 68 yacos.

DJIeKTPOHHbIE
Koax-
Ne uudgposbie
Tema ypoka BO
ypoKa oOpa3oBaTejibHbIE
4acoB
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYeCKHe PeaKIUA 17
1.1. IloBTOpeHue H yriyoJieHue 3HAHUH 5
OCHOBHBIX pa3/ieJioB Kypca 8 kiacca
[Tepuonuueckuii 3akoH. Ileprnoauueckas
1 cncf)TeMa XAMUYECKUX BHGMIC)HTOB P Y| 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59
Menaeneesa
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 bu6muoreka [IOK
XUMHUYECKHUX NIEMEHTOB IEPBBIX TPEX MEPHOJOB https://m.edsoo.ru/00adb6h6
3 Krnaccudukanmst 1 HOMEHKIIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU4eCcKoi CBSI3M M TUITBI 1 bubmuorexa [JOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme «IloBropenue
5 1 yrayOJieHrne 3HaHUM OCHOBHBIX pa3iesioB 1
Kypca 8 Kiaccay
1.2. OcHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKHX 4
peakuuit
5 Knaccudukanus XuMHUECKHUX peaklui mo 1 bubmuorexa [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOM pEaKLIUU.
7 [TonsiTue o FOMI())FGHHI)IX U reTe orgHHLIX 1 bubnmorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaxKLusix
IToHsiTHE O XUMUYECKOM paBHOBECHH. PaKTOPHI
8 BIIUSIIOLINE HA CKOPOCTh annqecxoﬁ eaKI_[I/III)/I 1; 1 bubmorexa [IOK
p p https://m.edsoo.ru/00adc28c
M10JIO’KEHUE XUMHUUYECKOTO PAaBHOBECHSI
bubnmnorexa LIOK
9 OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI 1

https://m.edsoo.ru/00adcade
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1.3. DaekTpoauTHYeCKAs AUCCONMAIMSA.

XuMHYeCKHE peaKllii B pacTBOPax 8
10 Teopust 3EKTPOTUTUUECKON AUCCOLUALINH. 1 bubnmoreka [JOK
CubHbIe U cl1abble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 Honubie ypaBHEHUS peaKIuit 1 buGmuorexa LIOK
yP peaxit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBeTe IpeACTaBICHUI 00 JIEKTPOIUTAYECKOMI 1 Bubmorexa LHOK
p p https://m.edsoo.ru/00add5d8
JIMCCOIMAIIUU
XUMHUYECKUE CBOKCTBA COJIEN B CBETE
13 MIPEACTABICHUH 00 AJICKTPOITUTHICCKOM 1 buGnuorexa LIOK
peal P https://m.edsoo.ru/00add8b2
JIMCCOIMAIIIU
N bubnunorexa LIOK
14 Howsmue o runpoimse coie ! https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUI 1 https://m.edsoo.ru/00addd12
[TpakTuueckas pabota Ne 1. «Pemenue bubnmnoreka [HOK
16 1 :
AKCIEPUMEHTAJIBHBIX 33734 https://m.edsoo.ru/00addbfa
KonTponpHas padora Ne2 1o Teme
17 «BJIeIIZT OJ'II/ITI/EIGCKa}I HCCOIHAIINS bubmorexa LIOK
p A LA 1 https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIHH B PACTBOPAX)
Paznen 2. HemeTa/uibl M UX COeIMHEHUSI 25
2.1. O6mas xapakTepuCTHKA XUMHYECKHX 4
3jeMeHTOB VIIA-rpynmnsl. I'ajiorensl
OO01mas xapakTeprCcTUKa TaJOr€HOB. bubnmnoreka [JOK
18 y 1 :
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosisiHast KHCI0Ta, XUMUYECKUE bubnuoteka [JOK
19 . 1 .
CBOMCTBA, ITOJIy4YECHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTrueckas padota Ne 2 o Teme
20 «1P[0J'I YeHUe COI:J)BIHOI\/'I KHCIIOTBI, U3yUEHUE €& 1 bubmorexa LIOK
Y » 13Y https://m.edsoo.ru/00ade348
CBOMCTBY
Brraucnenus o ypaBHEHUSM XHMHUYECKUAX
21 €aKIIUH, eClTn OI}[]IEH W3 peareuToB JaH B 1 Bubmorexa HOK
P ’ p https://m.edsoo.ru/00ade488
M30BITKE
2.2. O0mas xapakTepuCTHKA XUMHYECKHX
3neMeHTOB VIA-rpynnsl. Cepa u eé 6
coeIMHEeHUs
OO0mras xapakTepucTrka 3J1eMeHTOB VIA- bubmmoreka [JOK
22 1 _
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIMY CEPHI.
23 Hax0>1<p eHUE ce Ij[ Hq)eé céle I/IHeII)mﬁ B IIPHPOJIC 1 bubnmorexa LIOK
! pv 21 pHpoe. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPhI
24 CepoBoaopoi, cTpoeHue, Gpu3nuecKue u 1 bubnuotexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KUCIOTa, GU3HIECKUE U 1 bubmmoreka [JOK

XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28

19



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XuMHuyeckue pCaKknuuy, JCxKaue B OCHOBC

2 MIPOMBIIIUICHHOTO CII0C00a MOJTyYeHUs CEPHOM bubnmoreka [JOK
KHMCJIOTBL. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaroIIel cpeibl COeAMHEHUSIMHU CEpPhI

27 Brrunciienre MaccoBOi 1014 BbIX0/1a MPOYyKTa bubnnorexa [JOK
peakuuu https.//m.edsoo.ru/00adec8a
2.3. O0mas XapakTepUCTHKA XUMHYECKHX
3JjieMeHTOB VA-rpynnbl. A30T, pochop u nx
coeIMHEHUs
OO01as xapakTepucTUKa 3J1EMEHTOB V A-

28 r LlI'Ill'IBI AgOT pacn OCTpaHEHHE B MIPUPOJIE bubmorexa IIOK

Py ) » Pactipoctp . PHPOAE, https://m.edsoo.ru/00adeea6
bu3HYECKUEe M XUMUIECKIE CBOMCTBA
AMMHaK, ero GuU3n4IecKue 1 XUMHYECKHIE bubnuorexa LIOK

29 . .

CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme bu6nuoreka [JOK

30 . .

«Tomyuenune ammmuaka, u3y4yeHUE €ro CBOMCTB» https://m.edso0.ru/00adf180

31 A3OTHas KUCIOTa, €€ (HU3MIECKHE U XUMUICCKUE bubnmnoreka [HOK
CBOICTBa https://m.edso00.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B
KayecTBE MHUHEPAIbHBIX YA0OpEHUH. bubmuoreka [IOK

32 . .

XHUMHYECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpebl https://m.edsoo.ru/00adf518
COEJIMHEHUSIMU a30Ta
®Pochop. Oxenn pocdopa (V) u pochopnas
33 KI/ICJ'I(I())TIa) (1)1/131/151[6((12)1(1/13) I/IpXI/I(l\/IpzqeiHe(Iz:BI())I\/'ICTBa bubmorexa IIOK
’ ’ https://m.edso00.ru/00adf68a
MOJIyYEHUE
Hcnonb3oBanue pocharoB B kauecTBe
34 MHHEPATBHBIX (12)6 (EHI/Iﬁ 3arpsi3HEHUE bubnmorexa LOK
PILHBIX y100P - arp https://m.edsoo.ru/00adfc20
npUpoaHoii cpenbl hocharamu
2.4. O0mas XapaKkTepUCTHKA XUMHYECKHX
3jieMeHTOB IVA-rpynnel. Yriaepoa u
KPEeMHHIi U UX COeTHHEHHS
VYriepon, pacipocTpaHeHue B IPUPO/IE, bu6muoreka [JOK

35 . .
bu3HYecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcuabl yraepoja, ux punyeckue u

AIb! YTITEPOL ¢ bubmuoreka [{OK
36 XHMHYECKHE CBOMCTBA. DKOJIIOTHICCKHUE _
https://m.edsoo.ru/00adfebe
po0JieMbl, CBSI3aHHbBIE C OKcuIoM yriepoaa (IV)
37 VYroapHas KUcioTa v e€ coau bubmaorexa LIOK
https://m.edso0.ru/00ae006¢
[Ipaktuueckas padora Ne 4 mo teme "Ilomyuenue

38 r%exncnoro raza KagectBenHnast peak m{y Ha buGmnorexa [IOK
y .o peaKtt https://m.edsoo.ru/00ae027e
KapOOHAT-MOH

39 [lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX bu6muoreka [IOK

BCIICCTBAX KAK O COCAMHCHUAX YIJICpOoJaa

https://m.edso0.ru/00ae054¢
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40 KpemHunii u ero coequHeHus bubanorexa LIOK
https://m.edsoo.ru/00ae080a
IIpaxTuueckas padora Ne 5. Pemenue 1
41 BKI::HepI/IMeHTaJIIlHI)IX 3a/1a4 10 TEME bubmiorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«Baxueiinre HeMeTa/UIbl M UX COETUHEHUS
KonTtponbnast padora Ne3 o reme «Baxuelimme 1 bu6muoreka [IOK
42 .
HEMETaJJIbl ¥ UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
Pa3znea 3. Merasiibl M MX COCIUHEHUA 20
3.1. O0mue cBoiicTBa METAJLIIOB 4
OO0m1as XxapakTeprucTHKa XUMHYECKUX DJIEMEHTOB
— MeTa/IoB. MeTtanmnyeckas CBs3b U bubnuotexa [JOK
43 . 1 i
MeTaJINYeCKask KpUCTaUTMYECKas peieTKa. https://m.edsoo.ru/00ae103e
duznyeckre CBOMCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIIEKTPOXUMUYECKUN P HAIPSHKEHUM 1 Bubmiorexa LIOK
https://m.edsoo.ru/00ae1156
METAJLIOB
OO61mue criocoOb!l OTYYeHUST METAJLIOB.
CnuiaBel. Beruncnenus no ypaBHEHUAM Bbu6moteka [JOK
45 N 1 }
XUMHYECKHUX PEAKIUM, €CIIM OJUH U3 PEarceHTOB https://m.edsoo.ru/00ael156
COJICPXKUT IPUMECH
bubmuoreka [{OK
46 TlonsTHE 0 KOPPO3HMH MCTAILIOB 1 https://m.edsoo.ru/00ae1278
3.2. BaskHeiilnue MeTANJIbI U UX COeINHEHU 16
bu6nunorexa LIOK
4t IHenoumprie Meranibl 1 https://m.edso0.ru/00ael4b?2
48 OKcubl M THAPOKCUIBI HATPUSA U KAJIUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAIIIBI — KAJIbLIUU U 1 bubnuoteka [JOK
Mar"ui https://m.edsoo.ru/00ael15e8
50 BaxxHelmne coenMHEHNS KaJIbIIUI 1 brbmrorexa [JOK
https://m.edsoo.ru/00ael5e8
51 O00011eHNe U CUCTEMaTU3aALNS 3HAHUI 1
. .. bu6anoreka LIOK
52 JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS 1 https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 mo teme "JKEctkocThb bu6muoreka [JOK
53 N " 1 ]
BOJIbI U METO/Ibl €€ YCTpaHEHUS https://m.edsoo.ru/00aelae8
N but6mmoreka [IOK
54 AJIOMHHIH 1 https://m.edsoo.ru/00aelc64
. but6mmoreka [IOK
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THUIPOKCHUIA 1 https://m.eds00.ru/00aelc64
bubnunorexa LIOK
56 Kemeso 1 https://m.edso0.ru/00ae1d86
57 Oxcuapl, THAPOKCUBI U conn kene3a (I1) u 1 bubmuoreka [{OK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U cUCTEMATH3AINS 3HAHUH 1
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9| suenepmentatemax suzad 10 1w | |Du6miorera LIOK
p . o https://m.edsoo.ru/00ae3de8
«Baxuenme MeTaibl ¥ UX COSAMHEHUSD
Brrancnenus o ypaBHEHUSIM XUMHUYECKUX
60 peaKIuid, €Cli OJMH U3 PEareHTOB J1aH B 1 bubnmoreka [JOK
M30BITKE UM COAEPKUT NpuMecH. Brrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA PEAKINH
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 Kontpoinbnas padora Ne4 o teme «BakHelmume 1
METaJUIbl U UX COSAUHEHUS»
Pa3nes 4. Xumus u oKpyskawuasi cpeaa 3
4.1. BemecTBa 1 MaTepuabl B JKH3HH 3
yeJioBeKa
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM KU3HU 1 bubmnoreka IIOK
YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH CpelIbl 1 bubmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnH 3K0I0rHUeCKUX 1 bub6nuoreka [JOK
npobiieM https://m.edsoo.ru/00ae4270
Pe3epBHOe Bpemsi 3
66 PesepBHblii ypok. O6001IeHre u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 Peseprublit ypok. O600meHne 1 1 bu6mmoreka LIOK
cUcTeMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepaHblil ypok. O600mmenue u 1 bu6muoreka [JOK
cUCTEeMaTu3anus 3HAaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

V. YueoHo-MeTonnueckoe odecneyenne oopasoBarebHoro npouecca (YMK)

» Xumus, 8§ kiacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE 0OIIECTBO

«H3naTenscTBO «HpOCBCH_IeHI/Ie»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AKIIHOHEPHOE

06H_ICCTBO «H3maTenscTBO ((HpOCBeH_ICHI/Ie»

https://m.edsoo.ru/7f41837¢c

e https://m.edsoo.ru/ff0d61c6
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Jluct BHeceHust H3MeHeHUH 8 A KJ1ace

Noen/i

[ara BHECEHMA
V3MEHEHUN

Kon-Bo
CKOPPEKTUPOBAHHBIX
YPOKOB

B yem coctosT m3MeHeHMst

Homepa ypokos,
KOTOpBIC ObLTH
WHTErpUPOBaHBI

IpyuyHa M3MeHeHUH,
Ne npykasa, 1ata ero U30aHus

CornacoBaHue
C 3aMeCTUTETIEM
mpekropa o YBP

[oarmick yunrens
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Jlucr BHecenus n3menenuii 8 b kiaace

Ne

JlaTa BHECCHIS
M3MCHECHHIH

Kon-Bo
CKOPPEKTHPOBAHHBIX
YPOKOB

B gem cocTosT m3MeHeHMs

Homepa ypokos,
KOTOpBIe ObLTH
MHTETPUPOBAHBI

[prnHa n3MeHeHuH,
Ne mpukasza, rata ero n3naHus

CoryacoBaHue
C 3aMeCTUTETIEM
JupekTopa o YBP

[oamuce yuurens
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Jluct BHecenust n3amMenenui 8 B kiaace

Jlara
BHECEHHS
H3MCHECHUH

Kox-Bo
CKOPPEKTH
POBaHHBIX

YPOKOB

B gem cocTosAT H3MeHeHNs

Howmepa ypoxos,
KOTOpBIE OBIIH
MHTETPUPOBAHBI

[prunaa n3menenuiit N
NpHUKa3a, 1aTa ero
U3aHUS

CoracoBaHue ¢
3aMECTHUTEIIEM
nupekTopa no YBP

[oamuce yaurens
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JIucr BHeceHHus H3MEeHEeHH 9 A KJace

Jlara
BHECEHHS
H3MCHECHUH

Kox-Bo
CKOPPEKTH
POBaHHBIX

YPOKOB

B gem cocTosT n3MeHeHNs

Howmepa ypoxos,
KOTOpBIE OBLIH
WHTETPUPOBAHBI

[prunaa n3menenuit N
NpHUKa3a, 1aTa ero
U3aHUS

CoracoBaHue ¢
3aMECTHUTEIIEM
JupekTopa no YBP

[oamuce yaurens
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JlucTt BHecenus nzmMenenuii 9 b kiace

Ne
n/n

Jara
BHECCHHUS
W3MEHEHUMN

Komn-Bo
CKOPPEKTH
POBaHHBIX

YPOKOB

B 4em cocTosT n3MeHeHus

Howmepa ypoxkos,
KOTOPBIC OBLIH
MHTETPUPOBAHBI

[puunna nzmenennii N
IIpUKa3a, 1aTa ero
U3J1aHUA

CormacoBaHHeE C
3aMECTHUTEIIEM
JupekTopa no YBP

Ionmuce yaurens
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Jluct BHecenust n3amMenenui 9 B kiaace

Jlara
BHECEHHS
H3MCHECHUH

Kox-Bo
CKOPPEKTH
POBaHHBIX

YPOKOB

B gem cocTosAT H3MeHeHNs

Howmepa ypoxos,
KOTOpBIE OBIIH
MHTETPUPOBAHBI

[prunaa n3menenuiit N
NpHUKa3a, 1aTa ero
U3aHUS

CoracoBaHue ¢
3aMECTHUTEIIEM
nupekTopa no YBP

[oamuce yaurens
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JIucr BHecenus nu3menenuii 9 I' kiacce

Jlara
BHECEHHS
H3MCHECHUH

Kox-Bo
CKOPPEKTH
POBaHHBIX

YPOKOB

B gem cocTosT n3MeHeHNs

Howmepa ypoxos,
KOTOpBIE OBLIH
WHTETPUPOBAHBI

[prunaa n3menenuit N
NpHUKa3a, 1aTa ero
U3aHUS

CoracoBaHue ¢
3aMECTHUTEIIEM
JupekTopa no YBP

[oamuce yaurens
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