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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEIMIUHU MpenogaBaHusi yaeOHOTo npeamera «XuMus»
B oOpa3oBaTenbHbIX opranuzauusax Poccuiickoini ®enepanii ¥ OPOrpaMMbl
Bocnutanuss MKOVY COII c.b-Poit Ypxymckoro paiiona Kuposckoii oOnactw,
BKJIFOYAIOIEH LEJEBbIE OPUEHTUPBI pE3YyJbTaTOB BOCHUTAHUA, WX Y4YE€T B
ONpEeIeICHNH BOCIIUTATEIbHBIX 3a71a4 YPOKOB.

BocnurareabHbld MOTEHIMAJT JAHHOTO Y4e0HOro mpeaMera odecne4yuBaeT

peaM3anmIo CJeAyIUUX HeJeBbIX NPHOPUTETOB BOCIIUTAHUA 00y4aI0IMXCH
000:

1. Pa3BuTHe IIECHHOCTHOTO OTHOIICHUS K TPYAY Kak OCHOBHOMY CIOCOOY
JTOCTH)KCHUSI KU3HEHHOTO OJIaromojydusi 4eJiOBeKa, 3alioTy €ro yCHEeNIHOTO
npoheccuOHaIBLHOTO CaMOOIIPEACIICHNS U OILIYIIEHNS YBEPEHHOCTH B 3aBTPAILIHEM
JTHE.

2. Pa3BuTHE IIEHHOCTHOTO OTHOIICHHS K cBoeMy OTeuecTBy, CBOEH Maoil H
Oonpmioii PopmHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC W TIO3HAJ IEPBBIC
paJiocTH W HEyJIadW, KOTOpas 3aBellaHa €My MpeAKaMd W KOTOPYH HYKHO
obeperars.

3. Pa3BuTHEe LIEHHOCTHOTO OTHOUIEHWS K MNPHUPOAE KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE CaMOro €€ CYIIECTBOBAaHMS, HYyXKJAlOLElcs B 3allUTe W
MIOCTOSIHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKA.

4. Pa3BuTHE€ IIEHHOCTHOTO OTHOIICHUS K 3HAaHUSAM KaK HMHTEIUICKTyaIbHOMY
pecypcy, obecnieunBaronieMy Oyaylee 4eoBeka, Kak pe3ysbTaTy KpOmOTINBOTO,
HO YBJIEKAaTE€JILHOTO y4e€OHOTO Tpy/a.

5. K 310pOBBIO KaK 3aJ0Ty JOJIOM M aKTUBHOM JKU3HU YEJIOBEKA, €r0 XOPOLIEro
HACTPOCHUS U ONITUMUCTUYHOIO B3IJIA1a HA MUD;

6. K okpyxarmuMm JIfoasIM Kak Oe3ycClI0oBHON M aOCONIOTHOM IIEHHOCTH, Kak
PaBHOIPABHBIM COLIMAIILHBIM MapTHEPaM, ¢ KOTOPHIMUA HEOOXOJIMMO BBICTPaUBATh
n00poXkKenaTeNbHble U B3aUMOMOICPKUBAIOIIME OTHOUICHHUS, JAIOIIUE YEIOBEKY
pagocTh OOIIEHHS ¥ TTO3BOJISIONINE U30eraTh YyBCTBA OJIMHOYECTBA;



7. K camum cebe Kak Xo3si€BaM CBOEW CyAbOBI, CaMOONPENEISIOUIUMC U
caMOpeaTu3yIoIIMMCs JTUYHOCTSIM, OTBEYAIOIINM 32 CBOE COOCTBEHHOE Oyaylee

8. K Kkynbrype Kak IyXOBHOMY OOrarctBy OOIIeCTBA M Ba)XHOMY YCIOBHUIO
OILLYIIEHHUS YEJOBEKOM IOJHOTHl MPOXMUBAEMOM KHU3HHU, KOTOpOE MJal0T €My
YTEeHHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKEHUE;

9.IlpumeHeHre Ha YpPOKE HHTEPAKTUBHBIX (OpM paboThl C O0y4aroIIUMHUCH:
MHTEJUIEKTYaJbHBIX  UIP, CTUMYJUPYIOIIMX [O3HABATEIbHYI0O  MOTHBALUIO
oOyyarommxcs; AUAAKTHYECKOTO Tearpa, IJe IMOJyYeHHbIE HAa YpPOKE 3HAHMS
OOBITPBHIBAIOTCA B TEaTPAJNbHBIX IOCTAHOBKAX; JHUCKYCCHUW, KOTOpBIE JaloT
oOy4JaromuMcsi BO3MOXKHOCTh MPHOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOTO
Jyanora; TpynrnoBoi padoThl WM paboThl B Mapax, KOTOPhIE y4aT 00y4aroniuxcs
KOMaHHOM paboTe U B3aMMOJIEUCTBUIO C APYTUMH 00yUYaIOIIUMHUCS;

10. BriroueHre B ypOK HIPOBBIX MPOIEAYP, KOTOPBIC MOMOTAIOT IOJICPKATh
MOTHBAITUIO OOYYAIOMUXCS K IOJYYCHHUIO 3HAHWM, HAJIAXKUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWH B KJacce, IOMOTAlOT  YCTaHOBJICHUIO
no0poxkenaTebHON aTMocdhephl BO BpeMs YPOKa;

11.0Opranuzamnusi medcTBa MOTUBUPOBAHHBIX W IPYAUPOBAHHBIX OOYYAIOIIMXCA
HaJl UX HEYCIEBAIOIINMHU OJHOKJIACCHUKAMHU, JAIOLIEr0 00yJYaroLUUMCs COLIMAIbHO
3HAYMMBIN OIBIT COTPYJHUYECTBA U B3AUMHOW TOMOUIH.

[Iporpamma Mo XuMUM JaéT NPEJACTaBICHUE O IMEJAX, OOleH CTpaTeruu
o0y4eHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIONIUXCS CpPEJACTBAMHU y4EOHOTO
peamMeTa, yCTaHABJIMBACT 00s13aTeIIbHOE MPEIMETHOE coJiep KaHue,
MpeaycMaTpUBaeT pacIpeelieHHe ero I0 KiIaccaM M CTPYKTYPHUPOBAaHHE IIO
paszmergaM M TeMaM IMPOrpaMMbl 10 XHMHH, OINPEIACISICT KOJUYCCTBCHHBIC U
KaueCTBEHHbIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHHS XHMHH C y4€TOM  MEXKIPEAMETHBIX W
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKA y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTECH OOydJaroluxcs, ONpeaeNIieT BO3MOXXHOCTH TpeaMera s
peanu3anuu TpeOOBaHHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMN
MPOrpaMMbl HA YPOBHE OCHOBHOTO O0IIETro 0Opa3oBaHMs, a TaKKe TPeOOBAaHUN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE I€JIe U3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATETLHOCTH OOYYalomerocs IO OCBOCHUIO
y4e0HOTO COIepKaHUSI.

3HaHWE XWMHH CIY’)KHT OCHOBOW s (POPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHUA O MaTePUATHbHOM €IUHCTBE MHPA, BAKHYIO
poJiib WrparoT (GopMUpPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIIECHUSIX



SHEPrUu U 00 SBOJIIOIMU BEHIECTB B MPHUPOJAE, O MYTAX PEIICHUS TJI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, MPOOJIEM 3/I[PaBOOXPAHEHHUS.

N3yuyenune xumuu:

CIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUA U
dbopMupoBaHus KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITeNHHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON JeATeIbHOCTH;

3HAKOMUT CO CHeNU(PUKONW HAy4yHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJISIAAa HA €JMHCTBO MPUPOABI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00YyYaroluXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUAM, K IPUPOJIC, K UYEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOTUUECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYCHUM XUMHUU OOECIEeUMBAIOTCS crenu(ukon
colepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISETCS  IEJarormuecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl OPUECHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbI IMEPBOHAYAJBHBIX TOHSITHI XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTAENBHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMHHU.

CtpykTypa cojaepaHusi MPOrpaMMbl MO XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxofa kK €€ uaydyeHuro. CopepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSTUA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATHN O XUMUYECKOU
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUITY
[IOCJIEIOBATENLHOIO Pa3BUTHs 3HAHUW HA OCHOBE TEOPETUUYECKUX IPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa JI. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XWMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3U;

— TpEeACTaBICHUU 00 HIEKTPOJUTHUECKON JUCCOIMALMM BEHIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OSMIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEOBATEIHLHO OT OJTHOTO
YpPOBHS K JPYrOMY, BBINONHSSA (PYHKIUM OOBACHEHUS U MPOTHO3UPOBAHUS



CBOICTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOJyYEHHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpamMMbl IO XUMHUM  CHOCOOCTBYeT  (POPMHUPOBAHUIO
[IPEICTABICHUS O XMMUYECKON COCTABIAIOIIECH HAyYHOU KapTUHBI MUpA B JIOTUKE
e€ CHCTEeMHOW MpUPOJIbl, LIEHHOCTHONO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METO/aM TO3HaHUsl B Hayke. M3yueHue XUMUU NPOUCXOAUT C TMPHUBICUEHHUEM
3HAHMM U3 paHee W3YYEHHBIX Y4YEOHBIX MpeAaMeToB: «OKpyXKaloumid MHpY,
«buonorus. 5-7 knaccel» u «dusuka. 7 Kiaccy.

[Ipy w3ydeHWH XUMHH TPOUCXOAUT (OPMUPOBAHHE 3HAHHA OCHOB
XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAaKTUYECKOU
JEeSATENbHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJbTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUN, 3AaKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOTO XapakTepa, fA3blka HayKH, B
NpruOOIIEHNM K HAYYHBIM METOJaM I[IO3HAHHWS TPH W3yYCHUH BEIICCTB |
XUMHAYECKUX peakiuid, B GOPMHUPOBAHUH U PA3BUTUH TO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATEILHOM M  y4eOHO-HCCIIeI0BATEIbCKON
JeSTENbHOCTH, OCBOCHUM TMpaBuil Oe30macHoro oOpalieHus ¢ BeIleCTBaMHU B
MOBCEIHEBHOM JKU3HMU.

[Ipu u3ydyeHUM XUMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYeHUE MPUOOPENI TaKHe 11eI1, KaK:

— (opmMupoBaHHE HHTEIUIEKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEHHS Ha CHCTEMaTHYeCKoe IPHOOIICHUE
oOydJaromuxcs K CaMOCTOSTENBHOW TO3HABATEIBHOW ACSTENBHOCTH, HAaYYHBIM
METOJIaM TIO3HAaHMSI, (POPMUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrnieyeHne yCIOBUM, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHHUA, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUCHHE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH,

— (dopmupoBanne o00meH (YHKIMOHATFHOW ¥ E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH M OICHMBATh SIBJICHUSA
OKPY’KaIoIller0 MHpa, WCIOJb3YS 3HAHUS U OIBIT, MOJyYEeHHBIE MPH HU3yYCHHH
XAMHH, TPUMEHSTh WX TPH PEHIEHUU Mpo0JeM B TOBCETHEBHOW JKU3HH W
TPYZOBOU AEITEIBHOCTH;

— (QopmupoBaHue y O0O0ydYaromMXCsl TYMAHHCTUYECKUX OTHOIICHHUH,
MOHVUMAHUSI IIEHHOCTH XWUMHUYECKUX 3HAHWHA I BBIPAOOTKH DKOJIOTHUYECKH



1enecooOpa3Horo TMOBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXpPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIsS M HAMPaBICHHOCTH TATbHEHUIIETO
oOy4eHusl.

OOmiee YWCIO dYacoB, OTBEACHHBIX JJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBiser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 Jaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUHU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 000PYTOBAaHUEM, U3yUYEHUE U ONKCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOM) SIBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pPAa3/CIICHUs CMECEil: ¢ MOMOIIBI0 MarHuTta, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTepKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKHE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MounsipHblii 00BEM ra30B. Pacu€Thl 0O XUMUYECKUM YPaBHEHUSM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HachlieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B )KU3HU 4yenoBeka. KpyroBopoT Boabl B IIPUPOJIE.
3arpsi3HEeHHEe NPUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Puznyeckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHMYECKUX COCTUHEHH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE U U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOII0eHUE
B3aMMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
npekpalieHusi ropeHus (mokapa), O3HAKOMJIGHHE C 00pa3laMH OKCHAOB U
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHWE M H3YUYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHME OCOOEHHOCTEW PACTBOPEHHMsS BEILIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PAaCTBOPOB C  OINPENEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HaTprieM ©  KaiblMeM) (BO3MOXKHO  HCHOJB30BaHUE  BHUIECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3ytoT aM(POTepHbIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
U Tpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IEpUOJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTHA Haykd W mnpaktuku. [[. V. MeHneneeB — y4€HbId U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIpornecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIHN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMHA €  HKCMOOJb30BAHMEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKaHUSI peaKIuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIIEKTPONPOBOTHOCTHU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHUS ATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMeHeHHe. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (pu3nmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, ¢uU3HUECKHe ¢ XUMUYECKHE CBOWCTBa (0oOmme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPAHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HeHHE OKPY>KaIOIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIWMaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KHUpaXx, Oelkax, yrieBojax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHUs KpemHUs B mpupoje. OOmmue mnpeacTaBieHUs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHOB M WX COEAWHEHMM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3YyUYCHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C ME/IbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoOJyyeHUue, COOMpaHUe, PACIO3HABAaHUE M H3y4UEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treme «BakHelIe HeMETaIIbl 1 UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHUYECKHM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B TIpupojae. PU3NUECKrUe U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, THAPOKCUIbI U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHMs, KaJbLUs, aJIIOMUHUSA, LIUHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIIBI MU3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpalbl, TOPHBIC MOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU MU HOpPMaMU TMOBEJIEHUS M CHOCOOCTBYIOT Ipolleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSAX MHUPOBOM W OTEYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHAE IPEIACTABICHNS O BEIECTBE M XUMUUYECKOW pEeaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEIOH, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camM0ooOpa3oBaHUIO, TMPOEKTHOW U  HCCIEI0BATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBmII 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUAX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX PEHIeHUs MOCPEACTBOM METOJOB XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O ILEJIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIBbHbIE yUeOHbIE TeiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIL30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE paCCyX ACHUS (MHIAYKTUBHbBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKInH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (POPMUPOBAHHS TUIIOTE3BI IIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POPMyITHpPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JUIsl BBIIIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOMPATh ONTUMAIbHYIO (POpMyY IpeAcTaBlieHus UHpOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMoW  TeMbl, (OpMyIHpOBaTH CBOM  MPEIAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOILIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH IESITEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEWCTBUM NIPU BBINOJHEHUHM 33JaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



nedcTBUM, creuuduueckue I OpeaMeTHo obnactu  «XuMHS», BHIbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHHUs, PEaKIMu 3aMEIICHUs, peaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIlEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OONbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrOo DdJeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMAaTU3allnio, KiIacCHU(PUKaALNIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYylIOW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MaCCOBOM JIOJIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO OIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB ¥ YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKasi) B HEOPraHHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX MEePHUOJ0B U IJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJIEKTPOJIMTUYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABIICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIluii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIeMEeHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
X — BakHas o0nac
cereomomann biiorera LIOK
1.1 N 5 0 2 https://m.edsoo.ru/7f41837c, resh.
MPAKTUYECKOU JIeATeTLHOCTH
edu.ru
L ):1 ]
BemiecTBa n xumuueckue Bubnuorexa LTOK
1.2 IH 17 1 0 https://m.edsoo.ru/7f41837c, resh.
peaxkuuu
edu.ru
Hroro mo pazgeny 22
Pa3znen 2.BaxHeiiliue npeacTaBUTe I HEOPraHNYeCKNX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6 0 0
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuoreka [JOK
2.2 8 0 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK
' HEOPraHUYECKUX COECTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3.1lepuonnyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK
A . 7 0 0
3 XHMUHCCKHX DIICMEHTOB /1 https://m.edso0.ru/7f41837c
N. MenneneeBa. CtpoeHue
aToma

XUMHYECKASA CBA3b.

3.2 OKHUCITUTENBLHO- 9 1 0 bubmoreka [IOK

https://m.edsoo.ru/7f41837¢c

BOCCTAHOBHUTCJIbHBIC PCAKIITNH

bu6moreka [IOK

" 1
TOTO 110 pas3zieny 5 https://m.edso0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

4 5
10 ITTPOI'PAMME o8



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XMuMHUYeCKHe peaKIMU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 7 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 24



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obue CBORCTBA MeTalIoR ° https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
3.3 Opranudeckrie BeIIecTna 3
Hroro no pazgeny 24
Paznen 4.Xumus n okpyxxamouias cpeaa
4.1 BemecTBa n MaTepuralbl B )KU3HU YeJIOBEKa 3 bubmorexa OK
' B p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe U poBbIe
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Moeame Po . bubmmoreka [IOK
MET XUMHUHU. b XUMUU B KU3HH
1 el : 1 0 0 https://m.edsoo.ru/ff0d210c,
yesioBeka. Tesa u BeliecTBa
resh. edu.ru
bu6moreka [IOK
2 ITonsiTre 0 MeTOIaX MO3HAHUS B XUMHHU 1 0 0 https://m.edsoo.ru/ff0d227e,
resh. edu.ru
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubnuoreka [IOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d227e
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubamorera HOK
4 Hl . ’ 1 0 0 https://m.edsoo.ru/ff0d26ca,
pasneneHus cMecei
resh. edu.ru
bu6mmoreka [JOK
I1 6ota Ne 2 «P
5 paKTfI Heckad pabota e £ «Ea3IeIeHie 1 0 1 https://m.edsoo.ru/ff0d28c8,
cMmecell (AHaIU3 MOYBBI M BOJIBI")»
resh. edu.ru
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2a6c,
resh. edu.ru
XHUMHUYECKHUE DJIEMECHTHI. 3HAKH (CUMBOJIBI) bubmorexa LIOK
7 ’ 1 0 0 https://m.edsoo.ru/ff0d2bes,

XUMHWYCCKUX 3JICMCHTOB

resh. edu.ru



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

bubmuoreka [JOK

8 [IpocThie U ca0XkKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6c,
resh. edu.ru
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE https://m.edsoo.ru/ff0d2d50,
resh. edu.ru
3aK0H ITOCTOSIHCTBA COCTaBa BEIIECTB. bubmmoreka [{OK
10 Xumunueckas popmyina. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae,
XUMHUYECKNX DIIEMEHTOB resh. edu.ru
11 BaneHTHOCTh aTOMOB XMMHUYECKHX bu6moreka [IOK
DJIEMEHTOB https://m.edsoo.ru/ff0d40c4
OTHOCHUTENbHAS aTOMHAs Macca bubamorera HOK
THOCHUTEIbHAA AaTOMHAasI M .
12 https://m.edsoo.ru/ff0d323c.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca
resh. edu.ru
13 MaccoBas 10J11 XUMHYECKOTO DJIEMEHTA B bu6mmoreka [IOK
COEIUHEHNH https://m.edsoo.ru/ff0d350c
K . emme M M bu6mmoreka [IOK
OJINYECTBO B ctBa. Mosb. MossgpHast
14 - P https://m.edsoo.ru/ff0d5230,
Macca
resh. edu.ru
o ccKite cCKe SBIC bu6mmoreka [JOK
W3UYECKUE U XUMHUUYECKUE SIBIICHHUSL.
15 https://m.edsoo.ru/ff0d37fa,
XUMHUYECKasi PeaKIus
resh. edu.ru
16 [Ipu3Haku u ycioBus NpOTEKaHUs bubnnoreka [JOK
XUMHUUYECKUX PeaKIil https://m.edsoo.ru/ff0d3al6
3 bu6mmoreka [JOK
AKOH COXpaHEHHS MacChl BEIECTB.
17 OH coXpane H https://m.edsoo.ru/ff0d3b88,
XUMHUYECKUE YPaBHEHUS
resh. edu.ru
18 XVUMHYECKUE YPABHEHMS bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d40c4
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/ff0d40c4

Krnaccudukarus XuMHYECKUX peaKui

19 (coenuHEeHMS, pa3I0KCHHUS, 3aMCIICHUS, bubmorexa [TOK
https://m.edsoo.ru/ff0d3f34
oOMeHa)
Berurcnenust KoJim4ecTBa, MacChl BEIIECTBA Brbmiorexa LIOK
20 110 ypaBHEHHSIM XI/IMI/IIICCI;I/IX peaKHHﬁ https://m.edsoo.ru/ff0d5708,
resh. edu.ru
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK
21 sHIMKIIoneaucT. O000ImEeHne u https://m.edsoo.ru/ff0d40c4,
CHCTEMaTH3aIHsI 3HAHUI resh. edu.ru
29 KonTtponbnas pabora Nel no teme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKIINI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa. bubnuoreka [IOK
23 Kucnopon — sneMeHT U mpoCcToE BEMIECTRO. https://m.edsoo.ru/ff0d448e.
O30H resh. edu.ru
dusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
24 KHCJIOpoJia (PeaKIuy OKUCIICHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614,
ITousatue 06 okcugax resh. edu.ru
CriocoOsl MoTyueHust KUCIopoia B
25 J1a00paTOPHUH U MPOMBIIIIICHHOCTH. bubmorexa HOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoit 3 PeKT XMMUIECKOI peaKInu, bubnnoreka [JOK
26 MOHATHUE O TEPMOXUMHUYECKOM YPAaBHEHHH, https://m.edsoo.ru/ff0d4790,
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHIX resh. edu.ru
Tonnuso (HedTh, YTOJIb U METaH).
27 3arpa3He1£He(11;03z[}}]/rxa, CrocoObl iro Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAIllCHUS
28 [IpakTuueckas paborta Ne 3 mo Teme bu6mmoreka [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«[lony4yeHnue u coOupanme KICIopo/a,
HU3yYECHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2

BOI[OpOZ[ — DJICMCHT U IMPOCTOC BCUICCTBO.

bubmmoreka [{OK

29 HaxoxKeHie B npupose https://m.edsoo.ru/ff0d4ddo,
resh. edu.ru
30 Du3NYeCKre U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
Bojopoza. IIpumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
31 ITonsaTre 0 KUCIOTaxX U COJISIX https://m.edsoo.ru/ff0d50d2,resh.
edu.ru
32 Crioco0sI moTy4eHust BOA0Opoaa B bu6moreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme bubnuoreka [IOK
33 «ITonmyuenue u coOupaHue BoI0poOa, https://m.edsoo.ru/ff0d4f42,
H3yUYEHHE €r0 CBOWCTB resh. edu.ru
bu6mmoreka [IOK
34 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/ff0d542e.
resh. edu.ru
Brruucnenus o06b€Ma, KOJTMYECTBA BEIIECTBA
35 rasa o ero M3BeCTHOMY KOJIUYECTBY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
BEIECTBA WK 00BEMY
Beruucnenus 06bEMOB ra3oB 110 ypaBHEHHUIO bubnuoreka [IOK
36 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708,resh.
OTHOIIICHHI I'a30B edu.ru
37 du3nyecKre 1 XMMUYECKUEe CBOMCTBA BOJIbI bubmmorexa [JOK
https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBaHui. [TonsTHE 00 bubnmuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2,resh.



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2,resh
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,resh
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2,resh

edu.ru

Bopa xak pactBoputens. HacbllieHHbie u

39 HEHACBIIIEHHBIC PACTBOPHL. MaccoBasi OIS brbamorexa [OK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
40 «IIpuroToBieHrEe pacTBOPOB C bubnuorexa [JOK
OIIPEeNENEHHON MaCCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
41 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342
42 Oxkcuapl: cocTaB, Kiaccuuraus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e,
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
43 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX Bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
44 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [Tonydyenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bubnuoreka [JOK
47 [TonyyeHue u XUMHYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2,
resh. edu.ru
48 Conu (cpemHue): HOMEHKIIATypa, COoCOObI bubmuoreka [JOK
MOJIYy4YECHUS, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
49 IIpaktuyeckas padora Ne 6. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

I'enermueckas CBA3b MCKAY KJIaCCaMU

bubmmoreka [{OK

50 N https://m.edsoo.ru/00ad9a50,
HEOPraHWUYECKHUX COCTMHCHHIMA
resh. edu.ru
bubmmoreka [{OK
51 O000111eHNE U CUCTEMATH3aLUs 3HAHUI
m 8 https://m.edso0.ru/00ad9cb?2
KonTponsnas pabora Ne3 no teme
52 "OCHOBHBIE KJIaCChI HEOPraHUYECKUX bubnmorexa LHOK
“n P https://m.edsoo.ru/00ad9ela
COEIMHEHN
[TepBbIe MOTBITKA KIIACCH(PUKAITAN
53 XUMHYECKUX deMeHTOB. [ToHsATHE O TpyIIIax bubmmorexa [OK
) Pyl https://m.edsoo.ru/00ad9ffa
CXOIHBIX DIIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas bu6mmoreka [IOK
54 crucTeMa XMMHUYecKux 3jeMeHToB /1. 1. https://m.edsoo.ru/00ada52c,
MeHneneesa resh. edu.ru
55 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI bubmorexa LOK
p > TPYTIIE, Py https://m.edsoo.ru/00ada52c
56 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuoreka [JOK
H3oTommr https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEeK aTOMOB
57 aneMmeHToB Ilepuoanueckoii cucremsl JI. 1 Bubmorexa OK
P o https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTHKa XUMHYECKOTO 2JIEMEHTA I10
N bubmuoreka [JOK
58 ero noyioxeHuto B [leproauyeckoit cucreme
https://m.edsoo.ru/00ada824
J. 1. MeHnaeneeBa
59 3nauenue [lepuoauyeckoro 3akoHa Jis bubnunoreka [JOK

pa3BuTUA HayKu U npaktuku. . W.

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

MenneneeB — y4E€HBIN, MIEIAroT U
rpak1aHuH

DNEeKTPOOTPULIATEIIBHOCTh ATOMOB

bubmmoreka [{OK

B 7 1
60 XHUMHYECKUX 3IeMeHTOB/ Beepoccuiickas httos://m. edso.ru/00adaab8
poBepoYHasi pabora
bubmmoreka [{OK
1 )51 1
6 OHHAA XHUMIHcckas cBA3b https://m.edsoo.ru/00adac34
62 KosanenTHas nmoiasapHas XuMHUUYeCKas CBSI3b 1 bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHasg HenosaspHasg XUMUYECKas CBA3b 1 bubmiorexa HOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
4 1
6 Crenens, okncienns https://m.edsoo.ru/00adae28
65 OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adbo76
67 KontponpHas padorta Ned4 o Teme 1 bubnuoreka [JOK
«CTtpoeHue aToMa. XMMHYECKasi CBA3b)» https://m.edsoo.ru/00adb486
68 O0001IeHre U cucTeMaTU3alus 3HAHUN 1 lr?t?[iH/P/I;T::iigg/I:f 0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 CUCTeMa XUMHUYeCKuX 3eMeHToB JI. U. 1 0 0
https://m.edsoo.ru/00adh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa TOK
P p https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1 0
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 0 0 bubnuoreka [JOK
Pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEaKIIHH.
bubnuoreka [JOK
7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 0 0
https://m.edsoo.ru/00adbe9a
peaxkuusax
[ToHATHE O XUMHUYECKOM PABHOBECHUHU.
3 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6mmoreka [JOK

XHUMHUYECKOU pPCaKuun U MOJIOXKCHUC
XUMHUYCCKOTO paBHOBCCHUS

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPOIIUTUYECKON TUCCOLUALUY. bubnuorexa [JOK
CunbHbIE U clTaOble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HMounrie ypaBHeHUs peakiui bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHYecKHe CBOMCTBA KUCIOT U OCHOBaHWI
12 B CBETE IIPEACTABICHUI 00 bubnmorexa LHOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHUECKON bubmorexa LOK
p p https://m.edso0.ru/00add8b2
IHUCCOIAIIAT
bu6moreka [IOK
14 ITonsaTrre o TuapoIN3E COIEH
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O0o001Ienre U cucTeMaTH3alys 3HAHUH https://m.edsoo.ru/00addd12,
resh. edu.ru
bu6mmoreka [JOK
IIpaxtrueckas padora Ne 1. «Pemenue
16 P P https://m.edsoo.ru/00addbfa,
IKCIIEPUMEHTAJIBHBIX 337129
resh. edu.ru
KonTtponsnas pabora No2 mo teme bubnnoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS. https://m.edsoo.ru/00addecO,
XHUMHYECKUE PEAKIIUU B PACTBOPAX) resh. edu.ru
18 OO11as XapakTeprUCTUKa raJIOreHOB. bubnnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIOTA,
P P N bubnmuoreka [JOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE,

NPHUMCHCHUC

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



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

[Ipaktuyeckas padora Ne 2 o reme

bubmuoreka [JOK

20 «HounyquHe COJISIHOM KUCJIOTBI, U3yUEHUE €€ httos://m.edsoo.ru/00ade348
CBOMCTB»
Beruncnenus 1o ypaBHEHUAM XUMHUYECKHUX bubnuorexa [JOK

21 peakuuii, €Ciii OIMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488,
H30BITKE resh. edu.ru

29 OO6mast xapakTepucTuka 31eMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHsie MOU(UKALIUN CEPBHI.

23 HaxomI:IeHHe cephl I/I(beé coem/IHeII){I/H?I B bubmmorexa [TOK

’ https://m.edsoo.ru/00ade64a

pupoie. XMMHUYECKHE CBOMCTBA CEpBI
CepoBonopo, cTpoeHue, Pu3ndecKue u Bubnuorexa LTOK

24 N https://m.edsoo.ru/00ade802,
XUMUYECKHE CBOMCTBA resh. edu.ru

o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3UIECKUE bubnuoreka [IOK
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE pPeaKlnu, JIeXkKaIIHe B OCHOBE

26 MIPOMBIIIJICHHOTO CTII0C00a MOJTy4eHUs bubnmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI

97 Brruucnenue maccoBoii 10U BBEIXOJa bubmuoreka [JOK
MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA DJIEMEHTOB VA-

28 TPYIIIBL. AIZOT, ]CI))aCHpOCTpaHeHI/Ie B [IPUPO/IE, bubmorexa LIOK

. https://m.edsoo.ru/00adeea6

(usznyueckrue U XMMUYECKUE CBOMCTBA

29 AmMHak, ero GpuU3NYecKue U XMMHUYECKHe bubnuoreka [IOK
CBOMCTBA, ITOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 IIpaktuyeckas padora Ne 3 o reme bubnuoreka [IOK



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
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

«ITonyyenne aMmmuaKa, U3y4yeHUue ero
CBOWCTBY

https://m.edsoo0.ru/00adf180,
resh. edu.ru

A30THas KHUCIOTa, € Pu3nuecKue u

bu6mmoreka [{OK

31
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS
32 B KQUECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuoreka [JOK
XHUMHYECKOE 3arpsI3HEHNE OKPYXKaIOIEen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCIIOTA, (U3HYECKHE U XUMHUECKUE brbmmorexa [OK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHUE
Ucnonb3oBanue pocdaTtoB B KauecTBe
34 MHHEPATBHBIX YI00pEeHU. 3arpsi3HeHNe bubnmorexa [JOK
PEILTBIX yA0DP - >arp https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnmuoreka [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAs KUCHOTA U €€ CONn bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTueckas pabota Ne 4 o Teme
" bubnunoreka [JOK
38 [TonydeHue yriekucioro rasa.
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 Kpemnuuii u ero coennHeHus bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
40 IIpaktuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a

SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHen1e HeMeTaJIbl U UX COSIUHEHU

https://m.edsoo.ru/00ae0bf2

KonTtposnsHas padota Ne3 mo teme

bu6mmoreka [{OK

41
«Baxxueime HeMeTaJUIBI U UX COEIUHEHUS) https://m.edso0.ru/00ae0el8
OO6mast XxapakTepuCTUKa XUMHUUYECKUX

42 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuoreka [JOK
CBS3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTrka. Gu3nuecKre CBOMCTBA METAIOB
XUMHYeCKHe CBOMCTBA METAJJIOB.

43 OIEeKTPOXUMHUECKHI pSIIT HAPsHKEHUH bubmmorexa [TOK

P p p https://m.edso0.ru/00ael1156
METAILIOB
OO6mwme cnocoObI MOTYISHHS METAJIOB.

44 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIUH, €CIIU OJIUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

45 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa [OK

pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

46 €JIOYHBIE METAILIbI
t https://m.edsoo.ru/00ae14b2

47 OKCHIBI U THAPOKCHUIBI HATPUS U KAJIUS bubmnorexa [TOK

P P https://m.edsoo.ru/00ae14b2
48 Illenoyno3eMeNnbHBIC METAILIbI — KAIbLIHMI U bubmuoreka [JOK
MarHum https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
49 Baxneiiue coequHEHUS KaJIbLIU
https://m.edsoo.ru/00ae15e8
50 O00011IeHIE U CUCTEMATH3ALMS 3HAHUN
.. . Bbubnunoreka IIOK
51 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs i

https://m.edsoo.ru/00ae1886
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52 [Ipaktuyeckas padora Ne 6 o reme bubmuoreka [IOK
"YKécTkoCTb BOJIbI ¥ METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
53 AdtiomuiHi https://m.edsocla_.[ ru/00aelc64
54 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
= Keneso https:// m.edSO(])_.[ ru/00aeld86
56 Oxcunpl, Tuapokcu bl U cosn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
S7 O060061eHre U crucTeMaTu3alus 3HaHu’
[IpakTueckas padota Ne 7. Pemenue
58 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubamorera LOK
«BakHeNIHE METAIIBI M X COETMHEHHSD» hitps://m.edso0.1u/00ae3ded
Borurcnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIui, eclii OJJMH U3 PeareHTOB JaH B
59 513613:1“1(6,1/1.]'[1/1 coz?epmml;pHMecn. " Bubmmorexa [JOK
Boruncnenus MaccoBoi 1011 BbIXOAA hitps://m.edso0.1/00ae1 750
MPOJIyKTa PeaKuu
60 O06001eHre 1 cucTeMaTu3alus 3HaHu| Et?[iﬂljl;f;(;gg}é 0ae054e
61 KounTtponsnas pabora Ne4 mo teme bubnunoreka [JOK
«Baxuenime MeTayuIbl U UX COCIUHEHUI https://m.edso0.ru/00ae0el8
62 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnnoreka [JOK
BEIIECTBAX KaK O COCIMHEHUAX YIIIEpoaa https://m.edsoo.ru/00ae054e
bubnunoreka [JOK
63 ¥ TICBOLOPO/I https:// m.edsocI)_.[ ru/00ae054e
64 Kucnopoacoaepxaime coeJMHEHUS bubnuoreka [IOK
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https://m.edsoo.ru/00ae054e
65 BemectBa 1 maTepuaibl B HOBCEAHEBHOM 1 bubnmoreka [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
66 XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnuorexa [JOK
cpeabl https://m.edsoo.ru/00ae4270
67 PoJib XuMuu B penieHn# 3K0JIOTrHYECKUX 1 bubnuoreka [JOK
npo0iem https://m.edso0.ru/00ae4270
bubmmoreka [{OK
i 1
68 O0o0IIeHne U CHCTeMAaTH3alNs 3HAHHIA httos://m.edso.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8- ki1acc: 6a30BbIN ypOBEHB: YUCOHUK; 5-¢ U3ganue, nepepadboTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A. AKITMOHEPHOE
obmectBo «M3aatenscTBO «IIpocBemnieHne»

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHoe,
9 knacc/ I'abpuensa O.C., Octpoymon N.I'., CnankoB C.A. AKiinoHepHoe
obmrectBo «M3narensctBO «IIpocBemnienue»

BBG}II/ITGBapI/IaHT

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
BeenuteMETOIMYECKUE MATEPUAJIBI JJI YUUTEJIA

Xumus. 8 ki1.: KoHTponbHbIe 1 TpoBepouHble paboThl k yueonuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YiakoBa u
ap. - M.: Ipoda, 2017.

Xumus. 9 xi1.: KonTponbHbIe U TpoBepouHbIe paboThl kK yueonuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: [lpoda.

INa6puensu O. C., Bockoboinukosa H. I1., Smrykosa A. B. HacTtonbnas kaHura
yautens. Xumus. 8 KiI.: Metoanueckoe mocodue. - M.: JIpoda.

INa6puensu O. C., OctpoymoB U. I'. HacronpHas kaura yuurtens. Xumus. 9 K.
Metoandeckoe mocodue. - M.: Jlpoda.

JTaHHBIC



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
MHTEPHET

Brenutenanasiebnonmnoreka [JOK

https://m.edsoo.ru

Poccuiickast anexktponHas mkosa https://resh.edu.ru
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