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MOSICHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o yueOHOMY IpeaMeTy «XuMHs» (0a30BbIi YPOBEHB)
s oOydaronuxcst 8-9-x kimaccoB AIIOO «Akanemudeckuit auned « Bmagumupy
(mamee cooTBeTCTBEHHO — PabGowass mnporpamma, Jlumei) paspabotana B
COOTBETCTBHUHU C TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 No 273-®3 «O06 oOpazoBaHuu B
Poccuiickon @enepaunm»;

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepxKaeHun Ilopsigka opraHu3anvu M OCYIIECTBICHUS 00pa3oBaTelbHOU
JEATeIbHOCTH 1O  OCHOBHBIM  00IIe0Opa3oBaTEIbHBIM  IIporpaMmaM  —
o0Opa3oBaTeNbHBIM IpOrpaMMaM HAuyaJbHOTO OOIIETr0, OCHOBHOTO OOIIEro M
CpeHero o01ero 0opa3oBaHus;

- mnpukaza MunnpocBemenuss Poccum ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUH (eepaqbHOr0 TOCYJapCTBEHHOTO 0O0pa30BaTEIbHOTO CTaHAApTa
OCHOBHOTO 00111eT0 00pazoBanus» (ganee — DI'OC O00);

- mpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 370 «O6
yTBepXKIeHUH ¢eaepanbHoil 00pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHUs» C U3MEHEHUSIMH, BHECEHHBIMU MPHUKa3oM MuHMpocBemenus Poccun
oT 22.06.2026 Ne 436;

- CII 2.4.2.4283-26 «CaHUTapHO-DMIHUIEMUOJIOTHYECKAE TPEOOBaHUSI K
OpraHu3alysM BOCIUTAHUS U OOYy4YEHUS, OTIbIXa M O3JI0POBIICHUS JETEH W
MOJIOZICKH, YTBEPIKICHHBIX MOCTAHOBIIEHUEM TJIABHOTO CAHMTApHOTO Bpada OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'urueHnuyeckre HOPMATHUBBI M TpeOOBaHUS K
oOecrieueHunto 6€30MacHOCTH U (MJIK) OE3BPETHOCTH ISl YEJIOBEKa (PAKTOPOB CPEIbI
OoOWTaHUs», YTBEP)KICHHBIX IMOCTAHOBJICHUEM TJIABHOTO CAaHUTAPHOTO Bpada OT
28.01.2021 Ne 2;

- Konmenumu  mnpenojgaBaHus  y4eOHOTO  mpeamera «XUMHS» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun Munnpocsemennsi Poccuu (mpotokost ot 03.12.2019 Ne [TK-4BH);

- Konmenuuu 2KOJIOTHYECKOTO 00pa3oBaHMs B CHCTEME  OOIIero
oOpa3oBaHus OJIOOpPEHHON pemieHueM QeaepatbHOT0 y4eOHO-METOANYECKOTO
oOBeauHEHUS TI0 001IeMy 00pa3oBaHMIO, MPOTOKOJ OT 29.04.2022 Ne 2/22;

- OCHOBHOWM 00pa30BaTeILHON MTPOTrPaAMMBbI OCHOBHOT'O OOITIETO 00pa30BaHUs
Jlunes;

- y4eOHOTO IIJIJaHa OCHOBHOT'O 0011Iero oopa3oBanus Jluies;

- pabouelt nporpamMmbl BocriuTanus Jlunes;
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- (denepanpHON pabodeid TPOrpamMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS
«Xumus» (6a30BbIN YpOoBEHb) i 8-9 KilaccoB 00pa3oBaTeNIbHBIX OPraHU3aIU.

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCTUTaHUS
U C Y4€TOM KOHIENIMK TpernojaBaHus ydeOHOro mpeaMera «XHUMHS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHueE,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C YU4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Iporiecca, BO3PACTHBIX
O0COOEHHOCTEM 00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOU il (OPMUPOBAHMS MHUPOBO33PEHUS
oOyyJaroIierocs, ero MpeACTaBICHUN O MaTEpUaTbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, IPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4eOHOM  JIeSTEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOIIUXCS;
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CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlanHble HampaBieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOTMYECKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XMMHH Ha ONPeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OpraHU4eCKON XUMHHU.

CrpyKTypa coaepKaHUs MPOTrpaMMbl IO XUMHUHM CPOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMHUYECKOU
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 10 MPUHIHILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUA O CTPOEHUH aTOMa U XUMUYECKOH CBA3H;

— TMpeACTaBIEHUN 00 3JIEKTPOJUTUYECKOW AUCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHASA (DYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOr0 MPUMEHEHHSI U TIOJTyUEHHSI U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOZaM
NO3HaHHsA B Hayke. M3ydyeHue XUMUU MPOUCXOAMUT C NPHUBJICUYEHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3ydyeHUHM XUMHUM TOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKON HAayKHd KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEeATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PAKTOB, MOHITHIM, 3aKOHOB M TEOPETHUECKUX MOJTO0KEHUMN, JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, S3bIka HayKd, B MPHOOIICHUU K
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HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMHUYECKUX PEaKIuil, B
(OpMUPOBAHNY U PA3BUTUU ITO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
NIO3HABATEJIbHON U y4yeOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MPaBUII
0e301macHOro o0paIieHus ¢ BeeCTBaMH B TOBCETHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHIATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOyyarolmxcs K CaMOCTOSITENbHON IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCIoBUM, CITIOCOOCTBYIONMIUX MPUOOPETEHUIO O0YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATILHOM ©  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITHP W OICHUBATh SBIICHUS
OKpY>KaIOIlIET0 MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATh UX IPU PELIEHUH TPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecOo00pa3HOro TMOBEAEHUST B OBITY W TPYAOBOH JEATEIBHOCTH B IEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH MPUPOAHOMN CPEIbL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OO11ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero oOpa3oBanus, cocrasisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IibHbIe XUMHUYECKUE TOHATHS

[Ipeamer xumun. Poiib XMMUU B KU3HU 4Ye€JIOBEKa. XUMHS B CUCTEME Hayk.
Tena u BemiectBa. Du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJICKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysa. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XUMUUYECKUE SBJICHUS. XUMHUECKasi peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiIaMu paboThl B TaOOpaTOpUu |
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEeHHE CBEYH, MPOKAIMBAHWE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBIEHWM, HAOII0/ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE Kene3a ¢ pactBopoM cos meau (1),
U3Y4YEHHUE CIOCOOOB PA3JCICHHs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENEeH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

Baxkueuume npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. HaxokneHue kucimopoaa B mIpupoie, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxkcunbl. [lpumenenue xkucnopoma. CrocoOsl
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MOJIyYCHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporiHas MoAuUKaIs KUCcIopoaa.

TernoBoit »hdEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oNydeHust. KucmoTsl
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuUpo/ie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCJIOTHbIE, aM@oOTepHble) U
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [loyueHnne okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lonydeHnue KUCIOoT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
Ilonydenue comen.

['eHeTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUsI KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIO3HABAHHE M W3y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIORB), HAOIIOACHIE 00PA3II0B BEMIECTB KOJIMYECTBOM
1 Momb, ucciaemoBaHME OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3THMYHON
pPacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aUMOJEHCTBHE BOJABI C MeETaUIaMH (HATpUEM H
KaJIbl[ueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
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00pa3IoB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNE N3MCHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS
okcuga meau () ¢ pactBopoMm cepHON KUCIOTHI, KUCIOT C METaUIaMH, PEaKIui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJ1accbl HEOPTraHUYECKUX COCTUHEHUIN».

IHepuoauueckud 3akoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEJIbHbBIC PeaKIUU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3zytoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanueckast cucTeMa XUMHUYECKHAX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepruognyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Mennaeneesa. Ilepuoasl u rpynmsl.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHass (TOJIIpHAsT UM HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, TMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHus, COCAUHEHNUS).

Meosicnpeomemmnule ceazu
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Peanmusanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 8 Kilacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATUH, TAK W IOHITHUM, SBISIOIUXCSI CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIaccU(UKaIMsa, M[EePUOJUYHOCTb, HAONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHUE.

dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIAI, U30TOIIbI,
PaOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUM 3apsij, BEIIECTBO, TEIO0, OOBEM,
arperaTHOE€ COCTOSIHME BEILECTBA, Ta3, (PU3NYECKUE BEJIUYUHBI, E€IUHULBI
U3MEPEHHUsI, KOCMOC, IUIAHETHI, 3B€3bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XuMHYecKasi peakius

Ilepnoguyeckuii 3akoH. Ilepuoanueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KNS, KA U UX COETUHEHUN
B COOTBETCTBUM C IIOJIOKEHUEM DJJeMEHTOB B [lepuonnueckon cucreMe u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukauus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNUYECKUX BEUIECTB.

Knaccudukanysa XuMuYeckux peakuuid Mo pa3audyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo
U3MEHEHHUIO CTETECHEH OKHMCICHUS XMMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOTr€HHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. DaKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKONW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCAUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON  PEaKLUH. CocrtaBneHue  ypaBHEHUU
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OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HWCIOJIB30BAaHMEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
xuMudeckoi cBs3u. CteneHs aucconuanuy. CHIIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUs PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIel B CBETE MPEICTABICHUN 00 AIEKTPOIUTUUECKOM TUCCOIMALIUN.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIH3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCISIMU KPUCTALNIMYECKUX PELIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHYECKOU PEAKIIUU OT
BO3JICCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOLINX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHME OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[IbI), OIbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOpEeHue, pEeaKkiuu pas3iioKeHUs,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KA4EeCTBEHHBIX PEAKLIUM HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3MUecKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MIPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMu, wienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIyd€HUE, IIpuMEHeHue. [JlelctBue xyopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKICHUE B
MIPUPOJIE.

Oo6mas xapaktepuctuka d1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklru, JeKAllUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a Mody4YeHusi CepHOM KuciaoTbl. [IpuMeHeHue cepHO
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha CyJb(ar-HoH.
Haxoxnenue ceppl M €€ COeNMHEHUWM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
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OKpPYXaloIlel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 NPEIOTBPALIICHMS.

OOmast xapakrepucTuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
¢uznyecKrue U XMMUYECKHUE CBOMCTBA, NOJlyuyeHue U npuMeHeHne. Conu aMMOHus,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJdydyeHHe, (PU3NUYECKUE U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHre HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YI0OPEHU.
XVMUYECKOE 3arpsi3HEHNUE OKPY KaIOLIEH Cpeibl COeAMHEHNAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3yXa, MOYBbl U BOA0EMOB). docdop, amioTponHbIE
Moaudukauuu docdopa, puznyeckue U xumudeckue cporictBa. Okcua pocdopa
(V) u dochopnas xuciora, pusmueckue U XUMHUYESCKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonb3oBanue (pochaToB B KaueCTBE MUHEPAIBHBIX YI00PEHHIA.

Oo6mast xapaktepuctuka sneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(UKALINY,
pacnpocTpaHeHue B IpUpoAe, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (unyeckue u
XUMHYECKHE CBOMCTBAa, JIEHCTBME Ha JKUBBIE OpraHU3Mbl, [OJIY4YEHHE U
NpUMEHEHHE. DKOJOrMUYECKUEe MpoOJeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO MOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO031CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIECTBAaX: )KMpax, OejKax, yriieBogax — U ux
poIM B OKU3HM 4eloBeka. MarepuaabHOE€ €IWHCTBO OpPraHUYecKHX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoil kuciaore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHeire CTpoOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, xkene300eToH. [IpoOiembl ©€30MacHOrO0  MCIOJIb30BaHUS
CTPOUTEBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:
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M3YyUYCHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOJACHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUe M XHMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 0OYTIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYECHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uoH U HAOMIOJCHUE MTPU3HaKa €€
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMU a3oTa, ¢ochopa U HX
COEIMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3liaMyu a30THBIX
u pocopHbIX yAOOpEeHUH, NOoIyyeHue, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, MPOBEACHHE KAYECTBEHHBIX pPEAKUUM HAa HOH aMMOHHUS U
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KPUCTAUIMYECKUX pEMETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aJcopOLUU pPacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTIEM UM YCTPOMCTBOM MPOTUBOras3a, IOIYUYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C TMPOAYKIMEH CHUIMKATHOM IPOMBIIUICHHOCTH,
pElIeHNE 3KCHEPUMEHTANBHBIX 3a1ad Mo TeMe «BakHelmme HeMeTaulbl M HX
COETUHEHUSD).

MeTtasibl M MX COeAUHEHUS

OO1as XapakTepUCTUKA XMMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B Ilepmommueckon cucreme xumuyeckux siaemeHtoB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
ciocoObl mosydeHus wMetaioB. [loHsTHEe O KOpPpO3WM METauIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriaBsl (CTallb, 4yTYH, JIOPATIOMUAHUIM, OPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaJIbL: MoNoXkeHue B llepuognueckoil cucreMe XMMHUYECKUX
sanementoB JI. M. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJEHHE B IPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HAaTpusi W Kainus. [IpuMeHeHue IeNOYHbIX METAUIOB M HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMil WM KaJbLMW: IIOJIOKEHHE B
Ilepnoguueckon cucreMe xumruueckux 3neMeHToB [[. 1. MenneneeBa, ctpoeHue ux
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aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
KaJIbITusl. BaxkHeime coefuHeHnsl KabIus (OKCHI, TUIPOKCH/I, cOJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AsnroMuHUN: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, cTpoeHue aToma, HaxoKJIeHHE B mnpupone. Pusznueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUUECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMma, HaxoXxiaeHue B npupoae. Dduznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YyJbTAaTOB KOPPO3UHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BOBMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HAa MOHBI: MAarHUs, KaJIbIIKs, aTIOMUAHUSA, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmoneHne M ommMcaHue IPOIECCOB OKpAIWBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublusg (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEA0BaHE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUIA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJTBI U UX COSTUHCHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

Bemectsa m Marepuanbl B ITOBCEIHEBHOM >XHU3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xuMuu B pemieHun 3KOJIOrMYeCKUX
po0Iem.

Xumuyeckuui IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu
Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX ECTECTBEHHO-HAYYHBIX
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MOHATUH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHS IPOrpPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUsT XMMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM JEATENBHOCTA B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALNN 00yYarOIINXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTAlMi U
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
YU Hay4YHOMY HAcCJE€IHI0, NMOHHMAHWS 3HAYEHUs XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaskKAaHCKOT0 BOCTIUTAHMUS:

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOM W JAPYTHX  BHJAAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IPU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIH B IIPOLIECCE 3TON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M IOCTYNKH CBOMX TOBAPUILEW C MO3WLHMHM HPABCTBEHHBIX W
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH U COCTaBJISIOLINE
OCHOBY Ul TOHMMAaHMsI CYIIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs IPUPOJIBI, B3aUMOCBS3AX YEJIIOBEKA C
IIPUPOJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUU IO
XUMHH, HEOOXOOUMbIE Uil OOBSCHEHHUS HaOJI0JaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KyJIbTYypbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
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JUTEPATypOi, MOOCTYHNHBIMH TEXHHUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEeC K OOYUYEHHIO U TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMO0Opa3oBaHUIO, TMPOEKTHOW U  HMCCIEJOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M ypOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIECHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUi OE30MACHOCTH NpU  OOpallEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpEC K MPAaKTUUYECKOMY M3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBAKEHUE K TPYAY U pe3yabTaTaM TPYIOBOMU AEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  MPEAMETHBIX 3HAHUHW 1O  XUMHHM, OCO3HAaHHBIM  BBIOOD
VHIMBHUIYaJIIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHo! NpodecCUOHATBbHON AESATENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(decCHoHABbHOM cpee;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHWE LEHHOCTH 3I0POBOTO U
O0e3zomacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IEHHOCTU COOJIOJCHHUS
paBuJI O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAKOIIMNX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKaIOLIEH MPUPOJIHONU CPEOH, ISl OBBILICHUS
YPOBHSL  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOJ0B XHMMUH,
DKOJIOTHYECKOTO MBIIIJIEHHS, YMEHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHS, TPUHLIHII,
runore3a, (QaxkT, CHUCTEMa, IPOLECC, 3SKCIEPUMEHT U Jpyroe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
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HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecreunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMN
NEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, yCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHHUS OTJICIBHBIX ()aKTOB M SBJICHHH, BEIONPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHHE TPUMEHSTh B TIPOIECCE TO3HAHWUA TOHATHS (MIPEAMETHBIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia W YypaBHEHUE
XUMHUYECKON peaklny — MpU PeIICeHUH Yu4eOHO-TIO3HABATEIbHBIX 3aj/lay, C y4ETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TPOIECCaX U SIBJICHUX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA .

YMEHHUE HCIOIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11 (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEIACHUIO
YYEHHUECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOAOM Ipoliecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 PE3yJbTat, PopMyIHpPOBaThH 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUOB U (HOPM MPEACTABICHUS, TIOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJEpX aHUS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHEeTa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;
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yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3alpOoChl MPU TMOUCKE U OTOOpe
uH(pOpMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBbIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PAa3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATH ONTUMANIBHYIO (hOpMy MpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMu, JuarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3HCTBA M TPAHCHOPTa HA COCTOSIHME OKpPYXarolled HpHUpPOIHOM
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE HeCTBUS:

YMEHHUS 33]]aBaTh BOMPOCHI (B XO/€ Uajiora v (WJIM) JUCKYCCUH) MO CYIIECTBY
oOcyx)naeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUSI  TPEJCTaBIsATh  MOJYyYECHHbIE  pe3yJbTaThl  IO3HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XMMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOpHOro OMbITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHUsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEILHOM W MCCJIENOBATEIbCKOM  JCSATENBHOCTH  TPU  PEIICHUU
BO3ZHMKAIOIIMX NpOOJeM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COrJIaCOBAHUS
no3unuii (00cykIeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBD», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, ONpelelIeHUe KpPUTEpUEB MO OILIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHUE CaMOCTOSTENIbHO ONpENesTh LENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATEeILHOCTh, BRIOUPATh Hanbosee 3PpheKTUBHBIC CITOCOOBI pelieHUsI y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbBHO COCTAaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LIEJIH, YMEHHUE
UCIOJIb30BaTh M AHAJTM3UPOBATH KOHTEKCTHI, IPE/IaracMble B yCIOBUH 3aaHUM.

MPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbLHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepaqbHOM pabodeill mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI
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JNeucTBUM, cnenuduueckue g OpeAMETHONM obnactu  «XUMHUS», BB
JEATEIBHOCTH MO  IMOJYYEHUI0O HOBOIO 3HAaHWs, €ro  HWHTEpIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsIX.

K xoHiy o0yuenus B 8 kiiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, pPEaKIUU
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P(EKT peakium,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTAIIb, PAJINYC aTOMA,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBsI3b, MOH, KAaTHOH, AaHUOH, pPacTBOP, MaccoBas [JO0JsA BELIECTBA
(mpolLieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSATHA W
MPUMEHSITh 3TU NOHATHS MPU OMKMCAHUM BELIECTB U UX MPEBPAILLICHUII;

e HCIOJBH30BaTh XHWMUYECKYIH) CHUMBOJHKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
IIPUHAJIEKHOCTD BEIIECTB K OIPEACIEHHOMY KJIACCy COCAUHEHUN I10
dbopmynam, BHUA XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSAX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE NEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB
XMMHYECKUX JJIEMEHTOB OT MX mnoJjiokeHus B [lepromnueckoin cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTraapo;

e ONUCBHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHYECKHUX OJJEMEHTOB: pa3jiuyaTh [MOHATHUS «TJIaBHas
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
OonblliMe TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa Xxumuueckux saemeHtoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011Iee YUCIIO SJIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peaKkIuu (M0 YUCIYy M COCTaBy YUYACTBYIOIIMX B PEAKIHH
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKAasi ONMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa Mo (opMmysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 yPABHEHUIO
XAMHUYECKOMN pEaKIy;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHE, CHCTeMaTH3aIluio, Kilaccu(uKaImio,
BBISIBJICHHE MPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS HM3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIWd, €eCTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HaAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XUMUUECKOM MOCYA0N U TaOOpaTOpHBIM
o0opynoBaHUEM, a Tak)Ke TpaBWiaM OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBMM C WHCTPYKUMSMU TIO BBITIOJHEHUIO J1a00pAaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Booposia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MAacCOBOM J0JIE pPAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJIMUTH
XUMHYECKHE DKCTIIEPUMEHTHI TI0 PACHO3HABAaHUIO PACTBOPOB IIENOUEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK

U pyrue).

K koniy oOydenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BENIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU ekt
peakiu, MOJib, MOJSIpHBIA  00BEM,  pPAcTBOpP,  AJNEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (xoBayeHTHas, MOHHAs,
MeTajuInYecKas ), KpUCTAINYECKask pelETKA, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPEeAeTbHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJB30BaTh XHUMHYECKYIO CHUMBOJIUKY JUJISI COCTaBJICHUS (OopMyJl
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pAa3IMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COEAMHEHUW, TUI KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbich l[lepuogmueckoro 3akona J[. M. MeHneneeBa u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHhIBATh U XapaKTepu3oBaTh
tabnmnunyio (opmy Ilepuoanueckoid CUCTEMbl XUMHUYECKHX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJIaBHas mnoarpynna (A-rpymnma)y U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sapa, oO0IIee 4YHUCIO DJIEKTPOHOB M paclpeiesieHne HuX T
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYIIN C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETIEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIECTB, MOATBEPXKAasi OMNHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHUCCOLMAMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETUYCCKON CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHMA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »dJeMeHTa Mo (opMmysie COeAMHEHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHUYECKOMN peaKinu;

cOOJTI01aTh TIPaBuUIIa MOJIH30BAHUS XUMUYECKOM MOCY 0 1 J1a00paTOpHBIM
o0opynoBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yrieKHcIiIoro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOonat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICIICTBCHHBIX CBSI3€H — JUI M3YYCHHS CBOWCTB BEIIECTB M XMMHUYCCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHUE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB u dekTpoHHbIE (LM (POBbHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pa3zgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [{OK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BemectBa n xuMuueckue 15 1 bu6nunorexa LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Bosnyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
Bonopon. Ilonsrue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHWYECKUX COETMHEHUIN https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCJINTEIBHO-BOCCTAHOBHUTEIbHBIE pPe€akmumn



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
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Ilepronnueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bbu6mmotexa [JOK
XUMHUYECKHX 3neMeHToB /. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b. BuGmorexa LOK

3.2 OKHCIHTEIBHO- 8 2 https://m.eds00.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hiroro o paszeny 15 Htpalimstiponu7te1837c
PesepBHOE Bpems 3 bubmorexa OK

https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOT'PAMME



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

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne n/m P Kontpoannsie IIpakTuueckue (mpp )
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peakIul
11 [ToBTOpeHue u yrnyOaeHne 3HaHU 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubmmoreka [IOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
51 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmesl. ["amorens: https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' py - ~eP https://m.edso00.ru/7f41a636
COCITUHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.3 aneMeHTOB VA-rpymibl. A30t, pochop u ux 7 1 bubmmorexa [JOK
' FPy TG ’ P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO0mmas XxapakTepruCcTHKa XUMHUIECKUX
2.4 anemenToB IVA-rpynnel. Yrneposa u 8 1 2 bubmmorexa [TOK
' . PYTHIBL. P https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS



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
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Hroro mo pazneny 25
Pa3znea 3. MeTa/uIbI M MX CO€IUHEHUS
bu6mmoreka [IOK
A i 4
3 Obumme crolcTBa MeTanIos https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkneime MeTayuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 Bubmorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie | IlpakTuyeckue
n/n Bceero u3yyeHusi = oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumun. Posb xumuu B 1 bubnuoreka [IOK
JKU3HM 4enoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
IlonsaTue o0 MeToIaX MO3HAHHUS B bubmuoreka [JOK
2 1
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpATOpUH U IPUEMBL 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrnueckas padora Ne 2
5 «lfas eJIeHne cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK
8 N PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6nmoreka [JOK
A 1
6 TOMBI M MOJIEKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u coXXHBIE BElleCTBa 1 bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bu6mmoreka [IOK

10 X .B
mitieckas popuyna. Banewrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOCUTENBHAs MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bu6mmoreka [IOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SABICHUS. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yCioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, MacChl
17 BEILECTBA 110 YPaBHEHUSIM bubmorexa HOK
B P . https://m.edso0o.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukanus XuMHuuecKux
18 €aKINI (COeMHEHMS, PA3IIOKEHHSI bubmmorexa [TOK
peart A P ’ hitps://m.eds00.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IEeHNE 1 bubmmorexa [JOK
1 AHET- Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme 1 bubnnorexka [JOK

((BeIHeCTBa U XUMHUYCCKUC PCAKITU)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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Bo3agyx — cmech razos. Cocras

bu6mmoreka [IOK

21 .K —
BOSAYxa. RHCIOPOI = SIEMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
®du3NYeCcKue U XMMUYECKUE CBOMCTBA
22 KHUCJI0po/a (peakimu OKUCICHUS bubmorexa OK
P b ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoObI MoTy4YeHus KUCJIOPO/ia B
23 71a00paTOPUH U TTPOMBIIIIICHHOCTH bubmmorexa [JOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoii 3QPeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUIX
TormuBo (He(Th, Yroib © METaH).
25 3ar 5I3H€}EI/I€(1];O3 yxa CIoCOObI lro bubmmorexa [JOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUCHHUE €TO CBOMCTBY
97 Bonopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BoJopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI ToTy4YeHust BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bu6mmoreka [IOK

31 il 0
«loryderme n COUHpaHHe BOAOpoa, https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €ro CBOMCTB»

32 MonsipHblii 00bEM Ta30B. 3aKOH bubmumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBa

33 BEIISCTBA ra3a I10 €ro M3BECTHOM bubmorexa [IOK

B B y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
Brruncienus o0bEMOB ra3os 110

34 aBHEHHIO PeaKIMM Ha OCHOBE bubmorexa HOK
P “p B . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIIEHHI ra30B

35 du3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 Hacrlmenusie 1 HeHACKIIIIEHHBIE bu6nmoreka [JOK
pactBopbl. MaccoBas 0J1sl BEEeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pabora Ne 5 o teme

38 «IIpuroroBneHue pacTBOPOB ¢ bubnuotexa [JOK
onpenenEéHHON MacCOBOU J101eN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponbHas padora Ne2 o treme 1 bubnnorexka [JOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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[Tomy4yenue 1 XUuMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

41 KHCJIO , OCHO
HCAOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHWusI: cOCTaB, KiIaccuduxams, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XuMHu4YECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosryyeHne U XUMHUYECKUE CBOKCTBA bubnnorexa [HOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéIf HIE)J'I ‘{)eHI/I}I XI/IMI/I‘IZ(I;)KI/IC bubmmorexa LTOK
y Y ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI)
I'eneTnueckas CBA3b MEKIY
48 KJIAaCCaMH HEOPTaHUYECKHIX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTUHEHUI
49 O06o01eHre U cucTeMaTru3aIus bubnuoteka [JOK
3HAHWI https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
" bubnmuorexa [JOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX 1

coequHeHun"

https://m.edsoo.ru/00ad9ela



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
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbIe MOMBITKY KIIACCUPUKAITUU

bu6mmoreka [IOK

o1 XMMHYECKHX 3J1€MEHTOB. [loHsATHE O https://m.edsoo.ru/00adoffa
IPYIIAX CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [lepuoauueckast cucrema bubmumoreka [IOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuompl, TpyMIIbI, MOATPYIIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €0 MOJI0KEHUIO B bubnnorexka [JOK
ITepuoauueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPaKTUKH. [I. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpakJIaHUH
Peseprubrit ypok. O6001IeHNE U
58 CI/ICTEM&TI/ISZEI/ISI 3HaHI/II;Iu / 1 Eubmorexa IIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padboTa
59 KonTponbnas padota Ne4 o teme 1 bubnnorexka [JOK

«Ctpoenne atoMa. XuMHUYECKast

https://m.edso0.ru/00adb486



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
https://m.edsoo.ru/00adb33c
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cBsi3by» / Beepoccuiickas
npoBepouHas pabora

60 DIIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnnoreka [HOK
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
o1 Honast ximireckas cosisb L https://m.edsogru/OOadac?A
62 KoBanenTHas nosisipHasi XuMu4deckas 1 bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHas HenossipHas 1 bubnnoreka [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 CTerens okuCIeHIA L https://m.edsogru/OOadanS
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
peakuuu https://m.eds00.ru/00adb076
bubnnoreka [JOK
66 OKHUCIHUTENN U BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
Peseprublit ypok. O60011eHNE U
67 CcHUCTeMaTU3alus 3HAHUH 110 TEME 1 bubnuoteka [JOK
«Ctpoenne atoMa. XuUMHUUIECKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblit ypok. O6001IeHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE

Ne Hara nugposbIe

Tema ypoka Kontpoabubie | IlpakTnueckue op
n/n Bcero u3yyeHusi = oOpasoBaTe/ibHbIE

padoThI padoThI
pecypcbl

[lepuoauueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [IOK
XUMHUYECKHUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59
MemneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYCCKUX 3JICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMuueckoil CBSI3M U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHUE U yriTyOIeHuE 1 1
3HAHUN OCHOBHBIX Pa3/esIOB Kypca
8 Kmacca»

5 Knaccudukanus XuMuaecKux 1 bu6nmoreka [JOK
PEAKIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubnmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX

3 IToHsATHE O XUMHYECKOM 1 bu6nmoreka [JOK

PAaBHOBCCHHU. q)aKTOpI)I, BJIMAOIIUEC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Ha CKOPOCTb XUMHUYICCKOH pcakuuu
1 IMOJIOKCHUEC XUMHWYCCKOI'O

paBHOBeCHs
9 OKHUCIUTENBHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS pPEaAKIINA Bubmorexa ITOK
yp peakit https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHMH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAINT
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorera [TOK
peA . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOITUAIIUT
14 ITousiTHE 0 TUAPOIN3E COJIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
15 B
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perenune skcriepuMeHTaIbHBIX bubmorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbhas padora Ne2 o reme
17 «ONEKTpoIUTHYECKast 1 bubnnorexka [JOK

Juccoryanysa. XuMUYeCKUe
pCaKkiuu B paCTBOpPaAX>»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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OO01mast XapakTeprCcTUKA TAJIOTCHOB.

bu6mmoreka [IOK

18 XuMHYECKUE CBOMCTBA HA IPUMEPE
PHMEp https://m.edsoo.ru/00addfe2
xJIopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKHS CBOMCTBA, IIOJIy4YCHHEC bubmorexa [IOK
> HOLY ’ https://m.eds00.ru/00ade104
PUMEHEHHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonyueHne COITHOM KUCIIOTHI bubmorexa OK
y N N ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBONCTB»
Beruuncienus mo ypaBHEHUSIM
21 XUMWUYECKUX PEAKIIUN, €CIIH OIUH Bubmorexa ITOK
p ’ https://m.edsoo.ru/00ade488
13 PCarcHTOB JIaH B U30BITKE

99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.

93 Haxoxnaenue cepsl u €€ bubnuoreka [IOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoOpOI, CTPOEHHE,

24 q)HI;)quCKEe u x;ﬁfmqecxne bubmmorexa [OK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepol. CepHas KUCIIOTAa,
25 (1)1/1314%01(1/12 u xmfnqecxne bubnmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XVUMUYECKUE peaKIlui, JIekKaIlue B
26 OCHOBE TIPOMBIIIICHHOTO CI0c00a bubnmoreka [JOK

MOJY4YEHUSI CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE

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



https://m.edsoo.ru/00addfe2
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OKPYXAaroIIEeH Cpeabl
COCIMHEHUSIMU CEPbI

BrlunciieHue MaccoBOM 10U

bu6mmoreka [IOK

27
BBIXOJ1a IPOJYKTA PEAKLIMHU https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKa dJIEMEHTOB
VA-rpynmnsl. A30T,

28 acIIPOCTPAHEHNE B IPUPOJIE bubmorexa IOK
pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
bu3HYECKUE U XUMUYECKHE
CBOMCTBaA
AMMHak, ero Gu3nIeCcKue u

29 XUMHYECKHE CBOMCTBA, ITOJIYUEHUE bubnnorexa [IOK

’ y https://m.edsoo.ru/00adf004
U IIPUMEHEHHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[TonyyeHue aMMHuaKa, U3y4yeHue bubnnorexa [IOK
- 1Y https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucnoTa, e€ Gusndeckue u bu6nmoreka [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 noOpennii. XUMHUUECKOE bubmmorera [TOK
YAOOP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY KAIOIIEH Cpeibl
COEIUHEHUSAMH a30Ta
dochop. Oxcun dochopa (V) u

33 q)ocg)o pHa}I KI/ICJI((I))Ta (b(I)I/FI)3I/I(‘{ez:KI/Ie u bubmmorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
34 Hcnons3oBanue pochatos B bubmuorexa [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuid. 3arps3HeHue
IpUPOIHON cpeapl hocharamu

Yraepon, pacipoCcTpaHEHHUE B

bubmuorexa [JOK

35 npupoe, GU3HIECKUe 1
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOIICTBA
Oxkcupsl yrauepoaa, ux Gpuandeckue
A XUMHYECKHE CBOMCTBA.
36 DKOIOrHYECKUE IPOOIEMBI bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
bubmuorexa [JOK
37 YronbHas KUCI0Ta U €€ Conn
https://m.edsoo.ru/00ae006c
[TpakTuueckas padora Ne 4 o reme
38 "[lonyueHue yriaekuciioro rasa. bubnnorexa [HOK
KauecTBenHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHS 00
39 OpraHNYEeCKUX BEIIeCTBaX KaK O bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiiepoaa
bu6nmoreka [JOK
40 KpeMmunii u ero coequHeHNns
P a https://m.edsoo.ru/00ae080a
[Tpaktrueckas padbota Ne 5.
41 Pewienne skciepuMEHTAIBHBIX bubnnorexka [JOK
3a71a4 1o TeMe «Bakuelmnine https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COETUHEHUI
KonTtponpHas padora Ne3 o teme
N bubmuorexa [JOK
42 «BaxkHeMIIne HEMETAIUIBI U UX 1

COCITMHEHM S

https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO0mast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
MeTaJuI0B. MeTtaumueckas CBSI3b U

bubmuorexa [JOK

43
MEeTaJJINYeCcKask KpUCTaIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. @u3nMvecKre CBOMCTBa
METAJLIOB
XHUMHYECKHE CBOMCTBA METAIOB.
44 DJIEKTPOXUMHUYECKUH PS5 bubmorexa [JOK
P o A https://m.edso0.ru/00ael1156
HaIpsHKEHUH METaNIOB
O61mue crnocoObl MOTyYeHUst
MetaiuioB. CrutaBbl. Beraucienus
45 10 YPaBHECHUSAM XUMHYECKUX bubmmorexa [IOK
yp N https://m.edso00.ru/00ael1156
peaKkIui, eclii OANH U3 PEarcHTOB
COJIEPKUT IPUMECH
46 IToHsiTHE O KOPPO3UH METALIIOB bubmmorexa [TOK
pp https://m.edsoo0.ru/00ae1278
bu6nmoreka [JOK
47 €JIOYHBIE METaJUIEI
1 https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJnusg https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiime coemuHEHNS KaJIbIUI bubnmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
59 JKEcTKOCTh BOJBI M CIOCOORI €€ bu6nmoreka [JOK

yCTpaHCHUS

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bu6mmoreka [IOK

>3 "XGCTKOCTL"BOHH fMeTopl ee https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubmmoreka [JOK
>4 Admomui https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnnorexka [HOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIU bubnuorexa [JOK
xenesa (1) u xemnesa (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
[TpakTuueckast paborta No 7.
59 Pemrenne skcniepuMeHTATbHBIX bubnmnorexa [JOK
3a7a4 no reme «BaxxHenmmue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brraucnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIIUi, €CITH OJTUH
60 U3 PeareHTOB JIaH B U30BITKE WIH bubnnoreka [JOK
COJIEPKUT IpUMECH. BerancieHnns https://m.edso0.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peaxiuu
61 O06o01IeHne U cucTeMaTHu3alus
3HAHUH
KonTponpHas padora Ne4 o Teme
62 «BaxxHeume MeTaJlibl U UX 1

COCOAUHCHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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63 BemectBa u maTepuaisl B 1 bubnnoreka [HOK
MOBCEIHEBHOM KU3HU YEIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [HOK
OKPYXaroIIeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubmuorexa [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeiil ypok. O0o001IeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O6o0mieHue u 1 bubnuorexa [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOHN ITPOT'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTarTa

1

11

HpOBepﬂeMLIe NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06p330BaTe.TILHOI7[ nporpaMmmMmsbl OCHOBHOTI'O 001ero Oﬁpa3OBaHHﬂ

ITo Teme: ((HCPBOHa‘laJ'IBHLIe XUMHNYCCKHUEC ITIOHATHA»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKHUH SJEMEHT, MPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0JsS XMUMHYECKOTO
dJI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasl PEaKIus,
KnaccupuKalusg peakluid: peaklud COCAUHEHUS, PEaKIuu
pa3lioOKEeHUs, PEeaKIMH 3aMEIICHUs, pPEaKIMu OoOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE

1.2

13

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHX TIOHATHH H
NPUMCHATH 5TU MTOHATUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJISI COCTABJICHUS (I)OpMYJ'I

BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

1.5

PAaCKpbIBATH CMBICII 3dKOHOB  COXpPAaHCHUA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI0 YYCHHs, 3aKOHa

ABoraapo

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCIUHECHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YHCIYy M COCTaBy

YUYaCTBYIOUIMX B PEAKIMH BEUIECTB, 110 TEIJI0BOMY 3(PPeKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJISIDHYHO U MOJISIDHYIO MACChI

BEILECTB




44

1.8

BBIYUCIIATE MACCOBYIO JOJHO XHMHYECKOI'O 2JIEMCHTA II0 (bOpMy.]'Ie

COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BEIICCTBA B PACTBOPEC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOTIOACHHE,
U3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

[To Teme: «BaxkHeimme npeacTaBUTENN HEOPTAHUUYECKUX BEILIECTBY

2.1

2.2

2.3

2.4

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX TOHSTHH: OKCHII,
KHCIIOTa, OCHOBaHUE, COJb

OIpeAEIATh MPUHAJIEKHOCTh BEIIECTB K OMNPENCIIEHHOMY Kilaccy
coequHeHui o popmMyiam

KJ1acCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJICKYJISIPHBIX ~ YPaBHEHHMH  COOTBETCTBYIOLIMX  XUMHYECKHX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU TPOTCKAHUA XUMHNYCCKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh IMpaBWUJIaM IMOJb30BAHUS XHUMHUYECKOW TOCYIOW U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIlEeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHMSIMHU IO BBITTOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAa U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 Pacro3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TOMOIIBIO

WHMKATOPOB (JaKMyc, (heHosndTanent, METUIOPaHK U IpyTHUE)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUTIO XUMHUYECKOH pcaknuun

IIo teme: «llepmomnueckuit 3akoH u Ilepuonmueckas cucrema
xumuueckux snemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENLHO-BOCCTAHOBUTEIILHBIE PCaKIum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MOHSATHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOMa, aToMHas oOpOWTal b, paguyCc aroma,
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3.2

3.3

XAMUYECKasl CBSI3b, MOJISIPHASI W HEMOJSpHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHWOH,

CTETEeHb OKUCIICHHUS

KJIacCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI

OIMCHIBATh U XapaKkTepu3oBarh Tadinuunyto popmy Ilepuoanueckoit
CHUCTEMbl XMMHYECKUX JJIEMEHTOB: Pa3jIMYaTh MOHSITHUS «TJaBHAs

noarpynna (Arpymma)» u «mnobouyHas mnoxarpynma (brpymma)y,

«MaJIple» U «OOJIBIIHEY NepruoabI

3.4

3.5

3.6

3.7

9 KVIACC

packpsiBaTh cMbica [lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAMYECKON  3aBUCHUMOCTHU
CBOICTB XUMHUYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU S B

Ilepuonuueckoi cucreme

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCI B Talnuie
«lleppoguyeckas  cucrema  XUMUYEeCKHX  anemeHToB ..
MeHieneeBay ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjpa, OOIlee 4YHCIIOo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOHM)

OIPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCOINMHCHUAX

OIIPECACIIATE BUJ XUMHYECKOH CBS3HU (KOBaJIeHTHaSI u I/IOHHaH) B

HCOPTraHNYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

IIo Teme: «BeliecTBo 1 XUMHUYECKast peaKkuus»

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHUN: pPacTBOP,
OJICKTPOJHUTBI, HEIJICKTPOJIHUTEI, SJICKTPOIUTUYCCKAasA AUCCOLHAINA,
peakiuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUYECKOe PaBHOBECHE,
oOpatuMble W HEOOpaTHMbBIE  PEaKIHUH,  OKHCIUTEIHHO-
BOCCTAHOBUTCIIbHBIC pcCaKkiuu, OKHUCJIINTCIIb, BOCCTaHOBUTCIIb,

OKHUCJICHHE U BOCCTAaHOBJIEHHE, aJUIOTPOMNus, aM(OTEepHOCTH,
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1.2

XMMUYECKass CBA3b (KOBAJEHTHas, WOHHAs, METa/lIN4yecKas),
KpPUCTAJUIMYECKAsl PEIIETKA, CIUIABBL, CKOPOCTb XMMHYECKOHN
peakuuu

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHATHH U

MNPUMCHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS AJIEKTPOJUTUUYECKON NUCCOIMALUUA KUCTIOT,
iesnioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HOHHOTO OOMEHA

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITHTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHCca 3TUX peakuuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peakiuu

[To temam: «Hemeramnsl U uX coeauHEHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOTBEPKIAT

OINMMCAHUC TIPUMCPAMH MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

2.5

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAIOIIUX CYHIECCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B pas3JIMYHbIX

YCIIOBHSIX

ClIeIOBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TMOCYIoi U
abopaTOPHBIM O0OPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH TIO BBITIOJTHEHHIO
J'Ia60paT0pHBIX XUMHYCCKUX OIIBITOB I1O IMOJIYYCHUIO U CO6I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

OpOBOAWTE pPE€aKOWH, IMOATBCPKAAIOIINEC Ka4eCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPHUI-,
Opomun, womua, kapOoHar, Qocdar, cuamkar, cynbdar,
TUAPOKCUAUOHBI, KATUOHBI aMMOHH, MOHbI U3YUYCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHHMUECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»
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pacKpbIBaTh CMBICII OCHOBHBIX XuUMHuYeckux moHatuil: [TIJIK

31 BEILIECTBA; KOPPO3USI METAIIJIOB
MIPUMEHATh OCHOBHBIC ONEPAIlMU MBICIUTEIBHOU JEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
3.2 BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HM3Yy4YCHHS

CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOCIUPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XMMHUM B KU3HU 4Y€JIOBEKa. XUMHUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BC€IICCTB

1.2

13

IlonsTre 0 MeTOaX IMMO3HAHMS B XUMUH. YUHCTHIC BEIIIECTBA M CMECH. Cnoco0n1
pasaciICHus cMmecen
ATOMBI U MOJICKYIJIBI. Xumuueckrue diaeMeHThl. CHMBOJIBI XHMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

1.5

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAs MoOJIEKyJsIpHas Macca. MaccoBast A0/  XUMHYECKOTO

3JIEMEHTa B COEIMHEHUH
KonnuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJTUYECTBA,

Macchl W YHMClIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COG}II/IHGHI/Iﬁ

1.6

1.7

®usnyeckue U XUMUYECKHUE SIBICHUSA. XMMHUUYECKAsl peakus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEUIECTB.  XMMHYECKHE  YPaBHEHHS.
Knaccudpukanus  XxuMuyecKkux  peakuui  (COEIMHEHHUS,  Pa3JIoKEHHs,

3aMeleHus, oOMeHa)

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCyIou, C
npaBuIaMu paboTHI B JabopaTopuu U puéMamMu oOpamieHus ¢ JJ1abopaTopHbIM
o0opysoBaHHEM, W3YYeHHE M ONHcaHue (PU3MUECKUX CBOMCTB 00pa3IloB
HEOPTraHWYECKUX BEMIECTB, HaOmoAcHUEe (u3ndeckux (TUTaBICHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHKE caxapa B CTYIIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHYECKHX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeJlla C KHUCIIOTOW) SIBICHWI, HaOJIOJCHWE U OINHCaHUE
NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peakluil (pasnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aUMOJICHCTBHE XKee3a C paCTBOPOM
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2.1

2.2

2.3

2.4

coym meau(1l), uzydenue cnoco0oB pasieieHus: CMeCei (C TOMOIIBI0 MarHUTa,
bunbTpOoBaHME, BBIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3yJIbTaToB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoeNIeld MOJIEKYJT (IITapOCTEP KHEBBIX )
Baxuelinue npecTaBUTeNIM HEOPraHMYECKUX BEIECTB

Boznyx — cmech razoB. CocraB Boznyxa. Kuciopog — sieMeHT W mpocToe
BemecTBo. Haxoxaenue kuciopoaa B mpupoae, pusnueckue U XMMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrnocoOb!
MOJIy4eHHUsl KHMCIIopo/a B Jabopatopuu U IMpoMbliieHHocTH. Kpyrosopor
Kkuciopoja B mpupojie. O30H — alioTporHas MoaupuKalus KUCIopoia
TemnoBoit 3(PexT XuMU4ecKol peakiuu, TEPMOXHUMHYECKHE YpaBHEHUS,
9K30- M 3HAOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U MeTaH. 3arps3HeHue
BO3/yXa, YCUJICHHUE MApHUKOBOTO 3¢ (heKTa, pa3pylieHrne 030HOBOTO CIIOs
Bonopon — anement u npoctoe BemiecTBo. HaxoxkaeHue Bogopoaa B MPUPOJE,
¢u3nuecke M XUMHMYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI MOIyYeHMUS.

Kucmaote! u comu

MounspHslii 00bEM Ta30B. Pacu€Thbl 10 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoOWCTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplneHHbIe 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEILIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NPUPOZE M B KU3HU uernoBeka. Kpyrosopor
BOJABI B IMpHpoAe. 3arpsi3HEHHEe MpUPOAHbIX BojA. OxpaHa U OYHMCTKA
IPUPOJHBIX BOJ

Knaccudukanus neopranmdeckux coeauneHuil. Oxkcuasl. Knaccugukarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBbIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpasyrone. HomeHnknaTypa okcuaoB. OU3NUECKUE M XUMHYECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. du3nueckne 1 XUMUUYECKUE CBONCTBA

ocHoBaHM. [lonyueHre ocHOBaHUA

2.8

Kucnotel. Knaccudukamust kucinor. Homenkinarypa kucinor. @uszndeckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHocth MetaiuioB H.H. Bekerosa.

[Tonyuenue kucior
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2.9

Comu. Homenkiarypa coseil. @uzndeckue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue conent

2.10

I'enernueckas cBI3b MCKAY KilaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

3.1

3.2

XVUMUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPENICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JyXe, MOJlydeHue, coOupaHue, pacrio3HaBaHUE U H3yUEHHUE
CBOWCTB KHCIIOPO/1a, HAOJIIOICHIE B3aUMO/ICHCTBHS BELIECTB C KHUCIOPOJOM U
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHus: TOpeHus (Iokapa), 03HaKOMJICHHUE C
oOpa3liaMyd OKCHJIOB ¥ OIMCAHHE WX CBOWCTB, IOJy4YCHHE, COOUpaHHE,
pacro3HaBaHHE M U3YYEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOJICHCTBUE
BOJIOpoZa  C OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIEHUE O0pa3loB BEUIECTB KOJIUYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIE  pAacTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBHME BOJbl C METAJLUIAMHU
(HaTpueM W KajblieM) (BO3MOYKHO HMCIIOJb30BAHKME BHJICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TOMOMIIBIO HMHIMKATOPOB,
UCCIIEIOBaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOJIIO/ICHUE W3MEHEHUS OKPAaCKH WHIWKATOPOB B pacTBOpax KHUCIOT U
nienouel, n3yuenue B3aumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCJTIOTBI, KHCIIOT C METaUIaMH, PEaKIUi HEeUTpaM3aluy, TOJydeHUe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTaljia JpYruM H3
pacTBOpa COJM, PEIIEHNE SIKCIEPUMEHTANBHBIX 3aJa4 1o Teme «BaxkHeimue

KJIaCCbl HECOPTaHNUYCCKUX COE€TUHEHUI

[Tepuoanueckuii 3akon u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MONBITKM KiIacCU(PUKAIMM XMMHUYECKUX dyieMeHToB. lloHsatue o
rpynnax CXOAHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMEIbHbBIE METAIIBI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT am(poTepHbIE

OKCHUBI U TUAPOKCHUIBI

Ilepronnueckuii 3akoH. llepuoanueckas cucremMa XUMUYECKUX JJIEMEHTOB
HA.N. MenneneeBa. KoporkomepuomHas # JJIWHHONEpPHOIHAS (OPMBI
Ilepronnueckoit cucrembl xumudeckux daemeHToB .M. Menneneesa.
Ilepuoapsr u rpynmnbl. OU3HYECKHI CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA




o1

3.3

Ctpoenne atomoB. CocTtaB aTOMHBIX sAnep. M3oronbl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYEK AaroMOB TMepBbIX 20 XWMHUYECKUX JJIIEMEHTOB
ITepuoanueckoii cucremsl JI.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxenuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMICTB IO TpyIlaM MU IepHoJiaM.
3nauenue [lepuoauyeckoro 3akona u [leproandeckoi CUCTEMbI XUMHUECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS HayKu W npakTuku. .M. MenaeneeB — yu€Hblii 1

IrPpaKJIaHUH

3.5

3.6

Xumuueckasi cBsa3b. KoBajeHTHass (TojiipHAas W HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH HKCHEPUMEHT: H3ydYeHHE OOpa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEICHNE OIBITOB, WILTIOCTPUPYIOLIMX PUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKknuun pa3jioxKCHUs, COCI[I/IHeHI/Iﬂ)

9 KVIACC

Kona

11

1.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo u xumudeckas peakuus. [loBropenue

Ilepuonnueckuii 3axoH. [lepuoanueckas cucreMa XUMHUUYECKUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKHX DJEMEHTOB IMEPBbIX TPEX MEPUOJAOB, Kalus, KadblUid U HX
COEJIMHEHUN B COOTBETCTBUM C MOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CTpoeHue BeIIEeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kriaccudukamuss U HOMEHKIATypa
HEOPTraHWYECKUX BEHIECTB (MEXIyHapoAHas U TpUBUAIbHAs). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KjIacCaM HEOPraHUYECKUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB
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13

14

Knaccudukanus Xumudecknx peakiyii o pa3iIudHbIM IpU3HaKaM (10 YHUCITy
U COCTaBy y4YaCTBYIOUIMX B PEaKLMU BELIECTB, MO TEIUIOBOMY 3(p(eKTy, 1Mo
M3MEHEHHIO CTEICHEH OKHMCICHUSI XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH,
[0 Y4YyaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPaBHCHHA. IlonsTue o CKOpPOCTH XHUMHYSCKOHN p€aknuun

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakuusax. [lonsrtue o
FOMOTEHHBIX M TETePOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0O PaBHOBCCHUS

1.5

1.6

1.7

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHN C HMCHOJIB30BAHUEM METOMA

QJICKTPOHHOI'O OanaHca

Teopus MEKTPOTUTUYECKON TUCCOLUALUU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4eckoi cBsi3u. CreneHs qucconnanuu. CUIbHBIC U ClIa0ble SIEKTPOIUTHI.
Peakiiuu nonHoro oomMeHa. Y CloBUs MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIEH B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoUalu. KauectBeHHEIC PCaKIMu Ha NOHBI. Ilonsatue o THUapOJIn3C colen

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPHUCTAJUIMYECKUX
PELIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJUloB (rpaduta u
azMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATpPHUs); UCCIEIOBAaHUE 3aBUCUMOCTU
CKOPOCTM XHMMYECKOW peaKkIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPONPOBOAHOCTH  pPAacTBOPOB  BEIIECTB, Ipoliecca
JUCCOLMAIMM  KHUCJIOT, WIEJIoYed U coled (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOMUX MPHU3HAKU
POTEKaHUS peaKkIii HOHHOTO 0OMeHa (00pa3oBaHKE OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakluil (ropeHne, peakliuu pa3IoXKeHHs, COSTMHEHNU);
pacrno3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C TIOMOIIbI0 KayeCTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a/1a4

HemeTtamnnr u ux COCAUHCHUA

2.1

OO0mass xapakTepucThka TramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUecKue CBOICTBa
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2.2

MPOCTHIX BEIIECTB — TaJIOTeHOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoJIelicTBUE C METallaMU, HEMETAJUIAMHU, LIe1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJIOTa, XUMHYECKHE CBOWCTBA, IMIOJIyYEHHE, MPUMEHEHHE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. BaxHeimue

XJIOPHUABI U UX HAXOXKICHUC B IIPUPOJC

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HUKAINN
KHCJIOpPOJia M cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
busznueckue u XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHast KUCIIOTa, (PU3MUECKUE W XHMHYSCKHAE CBOWCTBA
(oOmre Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
pEaKIyy, JeKalrue B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOY4YeHUs! CepHOU
kucinoThl. [Ipumenenue. Colu CEpHON KHUCIOTHI, KAYECTBEHHAs PEaKIUs Ha
cynb(dar-uoH. HaxoxxaeHnue cepbl U €€ COSTMHCHUN B MPUPOJIE. XUMUIECCKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMH Cephl (KUCIOTHBIE JOKIH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPeJOTBPAIICHUS

2.3

OO6mas xapakTepuctuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHM OKHCIEHHA. A30T, paclpoCTpaHEHHE B
npupoe, pusndeckre u XuMudIeckre cBocTBa. KpyroBopot azora B mpupoe.
AmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJlyueHHE U
npuMeHerrne. Conu aMMOHUS, WX (PU3MYECKHE W XUMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHast peakius Ha MOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJjiyuyeHue, pU3ndeckre U XMMHYecKre cBoicTBa (o0mire KaKk mpeacTaBuTeNs
Kjacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyei
aMMOHHSI B KaueCTBe MUHEPAIBHBIX yIO0OpEeHUH. XUMHUECKOE 3arps3HEHUE
OKpY’Kalollel cpeibl COeTUHEHUIMHU a30Ta (KUCIOTHbIE JOXK/IH, 3arpsa3HEeHUe

BO3]1yXa, IOYBBI U BOJIOEMOB)

2.4

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XMMHYECKHE CBOMCTBa, momydeHue. Vcnonp3oBanue ¢ocdaToB B kauecTBe

MUHEPaIbHBIX yA00peHUI

2.5

OO6mas xapaktepuctuka 371eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTpOCHUS
AdTOMOB, XapPaKTCPHBIC CTCIICHHU OKHCJICHUA. YI‘JICPO,Z[, AJUIOTPOITHBIC

Mou(pUKaK, paclHpocTpaHEHHE B Ipupone, GuU3NYECKue U XMUMHUYECKHE
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cBoiictBa. Ancopouus. KpyroBopot yriiepoaa B mpupojae. OKCuabl yriieposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JICHCTBHE Ha XKHBBIC OPraHU3MBI,
NOJIyYCHHE B TIPUMEHEHHUE. DKOIOTHYECKHE TIPOOIIEMBbI, CBSI3aHHBIE C OKCUIOM
yraepoaa(lV); rumore3a riio06ambHOTO TOTEIUICHHS KIMMATa; MapHUKOBBIHA
¢ ¢ext. YronpHas Kuciota M €€ coid, MX (QU3MUYECKUE U XUMHUYECKHE
CBOWCTBA, MOJIydeHUE U nMpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHkbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

2.6

2.7

2.8

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COSAMHEHHIX
yriaepojga (MeTaH, 3TaH, STWJCH, aleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kucnora). Ux cocraB u xumudeckoe ctpoeHue. IloHsaTue o Omonormuecku
Ba)XHBIX BELIECTBaX: XHpaX, O€JIKax, yIJIeBOJaX — M HUX POJU B KU3HU
yesioBeka. MarepuanbHOe €AIMHCTBO OpPraHMYeCKMX M HEOPraHWYEeCKUX

COE€IMHEHUN

Kpemuuii, ero ¢Qusnueckue ©u XHUMHYECKHE CBOMCTBA, TWOJIY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B mpuponae. O0mue mpeacraBieHust 00
okcuze kpemuus(1V) u kpemaueBoit kucnote. CUIMKATBI, HX HCIONIb30BAHHE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEHIe CTpOUTeIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobmemsr
0€30MMacHOTO MCIOIB30BAaHUS CTPOMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

XUMHUECKUH SKCIEPUMEHT: M3ydyeHHe 0Opa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMM HA XJIOPUI-
WMOHBI W HaONIOEHHE NPU3HAKOB HMX MPOTEKAHUS; OIBITHI, OTpakKarollue
buznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3ZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ 00pas3liaMu XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHUE BHJICOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0yTauBaHus caxapa MoJl AeUCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOJIofeHHe Npu3HaKa eé
MIPOTEKAHUST; O3HAKOMJICHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, hochopa u ux
COCMHEHUH (BO3MOXHO HCIIONB30BAaHUE BHICOMATEPUANIOB), OOpas3laMu
a30THBIX U (HochHOpHBIX YIOOpEHUId; MoTyueHne, COOnpaHue, paclio3HaBaHUE

U U3YUCHUC CBOMCTB aMMUaKa, IMpoOBCACHNUC KAYCCTBCHHBIX peaKum"I Ha HOH
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aMMOHUS ¥ ¢ocdaT-MOH U U3yueHHE [PU3HAKOB MX IPOTEKaHHUS,
B3aMMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BMJEOMATEpPHAIOB); M3y4EHHE MOJeNell KpUCTAIUINYECKUX
pemérok ainmasza, rpadura, ¢ymIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4eHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MNpOBE/eHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHBl M M3Yy4YCHHME IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW IIPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe «BakHene HeMeTauIbl 1 UX COEAUHEHUS))

Mertamisl 1 ux COCINHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoit cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUcTajindeckas pemérka. DNeKTPOXUMUYECKUN Pl

HaIpsHKEHUN METaJIOB

3.2

3.3

duznyeckue U XMMHUYECKHUe cBoiicTBa MeTaioB. OOIIHe crioco0bl MOTy4YeHus
MmeTasuioB. [ToHsATHE 0 KOPPO3HH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUTHI UX OT
Koppo3un. CriiaBsl (CTajab, YyT'yH, JIOPATIOMUHUM, OPOH3a) U UX TPUMEHEHNE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nmosiokeHue B [leproguueckoil cucteMe XUMHYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpo€HUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U MX

COEeTUHEHNN

3.4

[llenoyno3eMenpHble METaJIBl MarHuii W KaJbIIMM: TIOJIOKEHHE B
Ilepuonnueckont cucreme xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupojie. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHus W Kalbllus. BakHeimume coeauHeHUs! Kaiablus (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

AmomMuHui: nonoxenue B llepronnyeckoil cucTeMe XMMHUYECKUX AJIEMEHTOB
J.. MenneneeBa;, cTpoeHHe aroMma; HaxoxkaeHue B mnpupone. dusnueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHSA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA
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3.6

Keneszo: nonoxenue B [lepuoanueckoit cucteMe xumuueckux snementos J1.1.
MemnzeneeBa; CTpOe€HUE aTOMa; HaxoxAcHWe B mpupone. Dusmdueckue u
XUMUYECKHE CBOMCTBa jkene3a. Oxkcumapl, ruapokcuanl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUYeHUE

3.7

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3MYECKHMMH CBOWCTBAMH, M3YYCHHE PE3YJIbTATOB KOPPO3HH METAJLUIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS OKCHIA KajJbllMd ¥ HATpUs C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); MCCIICIOBAHUE CBOMCTB YKECTKOW BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpoAe (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); PU3HAKOB IMPOTCKAHMS KAYECTBEHHBIX PEAKIIUH HA HOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HAOJI0/ICHUE W OTIMCAHKUE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA MOHAMH HATPHS,
Kaduss W Kaublusd (BO3MOXHO  KCIIOJNIb30BAaHHE  BHUJICOMATEPUAIIOB);
UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHUIA AIFOMHHHS U THAPOKCHIA
[IMHKA; pElIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe « BaxkHelIne MeTaibl

N UX COCOAUHCHUA»

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

4.2

4.3

HoBsie maTepuansl 1 TexHOJIOrMU. BemecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOBbe. be30omacHoe ucroap30BaHnue BEUIECTB U
XUMUYECKUX peaknuil B ObITy. [lepBas momoIip Npu XUMHUYECKUX OXKOTax U

OTpPAaBJICHUAX

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [TJIK. Ponb Xxumun B pelieHu# SKOJIOTHYECKUX MTPOOIIEM.
[TpuposHble MCTOYHHKHU YTJIEBOJOPONIOB (yrojib, MPUPOAHBIN Ta3, HE(PTb),
IPOAYKTHI UX NIEpepabOTKHU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH SIKCIEPUMEHT: U3yUeHHEe 00pa3I0B MaTepPHUAaJIOB (CTEKIIO, CTIABbI

METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)
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ITPOBEPAEMBIE HA OI'S 10 XUMHWU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHMS

1

11

1.2

IIpoBepsiemble TpeGOBaHUS K NPeMETHBIM pe3y/ibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

HpCI[CTaBJ'IeHI/IeZ

0 TI03HABAa€MOCTH SIBJICHUH Npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayYKH KaK obOnacTu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJbTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOJAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX MCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHUYCCKUX peaKI_[I/Iﬁ; YMCEHUC HUCIOJIB30BATH MOACIU  JIJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 ctepax npodecCHOHATBHOM AeSITENbHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYYaIOIIUMCSl paccMaTpUBaTh
XUMUIO Kak cdepy cBoedl Oyaymied  mpodeccruoHaabHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XHUMHH Kak
npoQUILHOTO MpeAMeTa TPH TepeXxoje Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHus

Bnanenue cucreMoil XMMHMYECKHX 3HAHUM HU YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS U
HEOJHOPOHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs M MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IIOKEHHS, PEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUECKOTO

3JICMCHTAa B COCAUMHCHHUHM, MacCoBasd 104 HW  IMPOLCHTHAasd
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KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIIPO aTOMA, FIEKTPOHHBIN CIION
aToMa, aToOMHas OpOMTalb, pajWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKas CBSI3b, ANEKTPOOTPULATENbHOCTb, MOJSPHAS
U HEIOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KPUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMs, peakUUd HMOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHME W BOCCTAHOBJIEHHE, JJIEKTPOJIU3,
XMMHYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHU4YECKOW peakuuu, karanuzarop, IIJK, kopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUSA MACChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJISIDHAs ~ TEOpHs,  TEOpHs

BHGKTPOHHTHHGCKOﬁ AUCComranmmn
Brnanenne ocHoBaMH XHMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

yMEHHE TMPaBWIbHO HCIONb30BaTh W3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM YHCIIe MHUHEpajbHbIe YIOOpEHHs, METAlIbl U
CIUTaBbl, TPOAYKTHI TMEPEepabOTKH  TPUPOTHBIX  HCTOYHHKOB
YTIEBOAOPOAOB (YIiis, MIPUPOAHOTO raza, HeTH) B OBITY, CETLCKOM
XO35UCTBE, HA TMPOWM3BOJCTBE W TOHMMAHHWE 3HAYCHUS KHUPOB,
OenmKoB,  YIIEBOJAOB I  OpraHM3Ma  4YellOBeKa; yMEHHe
MIPOTHO3MPOBATh BJIUSHHE BEIIECTB M XUMHUYECKHUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYIKAIOLIYIO IPUPOIHYIO CpELLy

YMCHUC UHTCIPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU UH(QOPMAIIH
0 XUMHUU (Hay4yHas M HAY4YHO-TIONYJISIpHAs JIUTEepaTypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OLIEHMBATh HMH(OPMALMIO O BEILIECTBAX, UX
MpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH U YMEHHE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4
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BJ'Ia,Z[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmapara U CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTaBIICHHS (POPMYJT HEOPTaHMUECKUX BEIECTB,

4 YpaBHEHUH XMMHYECKMX pEaKIMil; OCHOBaAaMHU XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBHanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoi
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAaMH CTPOEHHUS aTOMOB

5 XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sjpa, OOIlee 4YHUCIo
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIBIIHS
IIpencraBienne O  NEPUOJMYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (pajuyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 MPOCTBHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX TMEpPUOJAX M TJIABHBIX
MOATPYMIAax) U 3JIEKTPOHHOTO CTPOCHUSI aTOMa

7 Ymenue kinaccuumpoBarTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLIUU

8 YMeHue onpeaensrh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS] XMMHYECKHUX dJIEMEHTOB, 3apsij

' MOHa

8.9 BUJ] XUMHYECKOW CBSI3U M THUIl KPUCTAUITMYECKOH CTPYKTYpPHI B

' COCTMHEHUSIX

8.3 XapakTep Cpeabl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHHM)

8.4 OKUCITUTETh U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu3oBaTh (PU3NUECKUE K XUMAYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCJIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, (docdop, cepa, XJIop, HATPUH, Kaiuii, MarHui,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BoAa,

9.9 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOM, OKCHABI U THUIPOKCHUIBI

metamwioB |-IlA rpymnm, amromunans, meau (I1), nuaka, xenesa (Il u

I1), okcunst yraepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
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u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,

dbocdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U HX COJIH)

MPOTHO3UPOBATh M  XapaKTEpPU30BaThb CBOMCTBA BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBHCUMOCTH OT HMX CBOHCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIOIINX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBS3bh MEXKTy HUMHU
11 YMeHue BBIYUCISTD (IIPOBOJUTH PACUETHI):
111 OTHOCHTEJIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJH0 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUHN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 ypPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIHYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH ~ METOJIaMH  HAy4YHOro To3HaHuWs (HabOmoaeHue,
191 U3MEpeHne, YKCIIEPUMEHT, MOICTTMPOBAHNE) ITPH U3yUYECHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHHEe c(HOpMyIHpOBaTh MpoOIeMy H
MPEJUIOKUTH IyTH €€ PeIIeHMUs
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XUMHUYECKOU
' MIOCY 101 1 1ab0paTOpHBIM 000PY0BaHUEM
MpaBUJIaMU 6e301acHoro oOparieHus c BEIIIECTBaMH,
UCTIOJIb3YEMBIMU B TIOBCEAHEBHOM KHU3HHM, MPABUJIAMH TIOBEJICHHS B
12.3 Hensax cOepekeHust 37J0pPOBbs M OKPYXKAOIIEH NMPUPOIHOU Cpembl;

MOHMMaHUE BpeJa (OTMacHOCTH) BO3ACUCTBUS Ha )KUBBIE OPTaHU3MBbI
ONpeaeIEHHBIX BEILECTB, croco6oB YMEHBIIECHUS u

MPEAOTBPAIIECHUS X BPEITHOTO BO3JICHUCTBUS
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13

Hanynaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CIICAYIOIHUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUYCHUC u OITMCAaHHEC (bH3quCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIOLIUE TPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLnui

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

13.4

[IOJIyY€HUE KHUCIOpPOJAa M H3YUYEHHE €ro CBOMCTB; IIOJIy4YEHHUE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIIIEKUCIIOTO raza u
M3yYEHUE €ro CBOMCTB; IMOJyYCHHE aMMHaKa M HW3Y4YEHHE €ro

CBOMCTB

MPUTOTOBJICHHE PACTBOPOB C OMpenelEHHOW MacCOBOM Jojei

pacTBOPEHHOTO BEIIECTBA

135

13.6

13.7

NpUMEHEHHEe  HMHAMKATOpOB  (JlakMyca,  METWUJIOpaHXa |
denondranenna) sl ONpeaeNeHUs XapakTepa CPeIbl B pacTBOPax

KHCJIOT U menoqeﬁ

WCCIIEIOBAaHUE U ONMCAHWE CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUYEHUE B3AUMOACHCTBHS KUCIIOT C METalIaMH,
OKCUJAMH  METAJUIOB,  PACTBOPUMBIMA W HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMU; ITOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOTO MeTajUla JPYyrMM M3 pacTBopa COJH;
uccienoBanre aM(OTEPHBIX CBOWCTB THJIPOKCUIOB ATIOMHUHHS U

[IUHKA

pElIeHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: «OCHOBHbBIE KJIACChI
HEOPraHUYECKUX COCIUHCHUI,; «DIIEKTPOJIUTHYECKAS
aucconuanusy; «BakHelIMe HEMETaUIbl W HMX COCIWHEHHS;

«Baxuelnme MeTaIbl U UX COSTUHEHUS

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX MOHBI: XJIOPHUA-, OpOMH/I-,
uomua-, cynedar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIPOKCH/-NOHBI, KATHOHBI aMMOHHMS, MarHUsl, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YMenue:
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141

14.2

MPEJICTaBISATh PE3yJbTaThl OSKCIepUMeHTa B (opme BBIBOJOB,
JIOKA3aTeNbCTB, TPAPUKOB U TAOIUI[ U BBISBIATH IMIHPUUCCKUE
3aKOHOMEPHOCTH

YCTaHABIMBATh  CBSI3M  MEXIYy  peaJbHO  HaOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMH W TIPOLIECCAMU, MPOUCXOISAIIMMU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/IH BE€IICCTB
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 110 XUMHWHU

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 IlepBoHayaIbHbIE XUMUYECKUE TTOHATUS
11 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMecei
19 ATOMBI W MOJEKyJbl. XUMHUYECKHE 3JIEeMEHTbl. CHMBOJBI XMMHYECKUX
' 3711eMeHTOB. [IpocThie U Cl10’KHBIE BEILIECTBA.
r Xumnueckasi (opmyna. BaneHTHOCTP aTOMOB XWMHYECKUX DIIEMEHTOB.
' CreneHb OKUCIIEHUS
3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
14 OTtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBas 105151 XUMUYECKOT0 2JIEMEHTA
B COCAMHEHUU
L5 KomuuecTBo BemectBa. Moib. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
' B3anMocBsI3b KOIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 @u3nyecKkue U XMMHUYECKHUE SBJICHHs. XMMHMUYECKasl peakluus U €€ MPU3HAKHU.
' 3aKOH COXpaHEHMS MACCHI BEIIECTB. XUMHUYECKHE YPABHEHHUS
5 [lepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKHUX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XUMHUYECKHX DIEMEHTOB
2.1 J.1. Menneneesa. Ilepuoasl u rpymnmbl. @U3HUECKUI CMBICI MOPSAKOBOTO
HOMEpPa, HOMEPOB MEPUOJA U IPYIIIbI JIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
2.2 ANEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHUMHUYECKHUX 3JIEMEHTOB
[Tepuonnueckoint cucremsl [I.1. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB, Kaylus, Kalblus (paguyca aToMOB, 3JIEKTPOOTPULATENbHOCTH,
2.3 METAIMYECKMX M HEMETANIMYECKMX CBOWCTB) M HX COEIMHEHUH B
COOTBETCTBUM C IOJOKEHHEM »3JeMeHTOB B Ilepmoandeckoil cucreme H
CTPOEHHUEM HUX aTOMOB
3 CrtpoeHue BemiecTBa
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3.1

3.2

Xumuyeckass cBa3b. KoBaneHTHas (moyispHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

Merannndeckas CBI3b

Tunbel kpuctammuueckux pemeérok (aToMHas, HOHHas, MeTajIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOH CBI3U

Baxwueimme IMPEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel n ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Krnaccudukanus m HOMEHKJIATypa HEOPraHMYECKUX COCIMHCHUN: OKCHIIOB
(coneobpazyromiue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHbIe) u
Hecosieo0pa3yronme; OCHOBaHHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS),
KHUCJIOT (KUCIIOpOJICO/epKAUE UM OCECKUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

4.3

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIUIOB:
BOJOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoa, KpeMHHUS

OuU3NYECKME U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB: JIUTHS,
HaTpusl, Kajus, MarHus U KaJlblUs, AIFOMUHUS, *Kene3a. DIEeKTPOXUMUYECKUN

PsAI HAPSKEHUN METAJUIOB

4.4

4.5

4.6

du3ndyecKue 1 XUMUIECKHE CBOMCTBA BOJOPOIHBIX COCTMHEHUH HEMETAJIOB:
XJIOPOBOJIOPOa, CEPOBOAOPOIA, AMMHUAKA

dusnyeckne U XMMHUYECKHE CBOMCTBA OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4denue
OKCHIIOB HEMETAILIIOB

Xumnueckne coiictBa okcunoB: MetawioB |A-IIA rpymn, muaka, meau(ll) u

xemnesa(ll, 1). [TonyueHre OKCHIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHHMM M aM(POTEPHBIX THUAPOKCUAOB (Ha IPUMEPE
TUAPOKCU/IOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHwe ocHOBaHUUM U

aM(pOTEepHBIX THIPOKCHUIOB

4.8

OOmre XMMHUYecKre CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEpOBOIOPOAHOIM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHOU, KpeMHUEBOH, yroibHOH. OcoObie
XUMUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tony4yeHnue KucCiIoT

4.9

OO6mue XxuMHUUIECKHEe CBOMCTBA cpenHuX colied. [Tomyuenue conei
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4.10

HOJ'IyLIeHI/IC, CO6I/IpaHI/Ie, pacimo3HaBaHUEC BOAOpPOAa, KHCJIOpOJa, aMMHAKa,

YTJICKHCIIOTO Ta3a B 1abopaTopuu

411

412

5.1

5.2

5.3

5.4

[Tonyyenne ammuaka, CEpHOM M @30THOM KHUCJIOT B MpOMbIIUIeHHOCTH. O0mue
CIOCOOBI IOJTYYEHUSI METAJIIOB

I'enernyeckas CBsA3b MEXKAY KJIACCAMHU HEOPraHMYECKUX COCIUHEHUM
XUMUYECKUE peaKLun

Knaccugukanus XuMruuecKux peakiuil o pa3JInyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBYy YYacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o
U3MEHEHHUIO CTENEHEN OKUCICHUS XUMUYECKUX SJIEMEHTOB

TermnoBoit 3pdeKT XUMHYECKOH peakIiH, TEPMOXHMHYECKHE YpaBHEHUS.
OK30- U DHIOTEpPMUYECKUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIU.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU

Teopus anekTposnTHdeckor quccounanuu. Katnonsl, aHHOHBI. DJIEKTPOIUTHI

1 HEINeKTPoJuThl. CUIIbHBIC U c1a0ble AIeKTPOIUThI. CTENeHb TUCCOIAIUN

5.5

6.1

Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEaKIUi HOHHOTO OOMEHa,
MIOJIHBIE U COKPAILLEHHBIE HOHHBIE YPABHEHUS PEaKUI

XuUMUs U OKpY’KaroLas cpena

BemecTtsa u marepuansl B IIOBCEIHEBHOM >KM3HM 4YesoBeKa. besoracHoe

HUCIIOJB30BaHHUEC BCIICCTB M XHMHUYCCKHUX peaKI_II/Iﬁ B J'Ia60paTOpI/II/I 151 6BITy.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpy’Kalolled cpeabl (KUCIOTHBIE  JOXKAM,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro IMperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus BemecTB (IIK). Ponp xumun B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pyuieHrue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIHUIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3zsiicTBe. [IpuMeHeHue
METa/UIOB M CIUIaBOB (CTajb, YyTryH, TIOPATIOMUHHNA, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH UX COCHI/IHGHI/Iﬁ. ITonsTHe O KOppo3uur METaJ1IJIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4

[IpupomHble MCTOYHUKH YTIIEBOJOPOAOB (yrojib, MPUPOAHBIA Ta3, HEQTH),

MPOYKTHI UX MepepadboTku (OCH3UH), UX POIb B OBITY U IPOMBIIUICHHOCTH
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HepBOHa‘IaJIBHBIC MOHATHI 00 OpPraHM4YCCKHUX BEIIECTBaX KaK O COCIHMHCHHUAX

yriepoaa (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KMCII0Ta).

0 [TousiTre 0 OMOTOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, yIiaeBoaax — U ux
POJIU B )KU3HH YEIIOBEKA
7 Pacuérsr:
7.1 1o hopMysaM XUMHYECKUX COCAMHEHUM
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM ypaBHEHUSIM
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YYEBHO-METOJANYECKOE OBECITEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

1) Xwumwms: 8-ii kmacc: 0a30BbI  ypOBEHb: Y4EOHHMK; S-€ U3JaHUE,
nepepadboranHoe I'abpuenssu O.C., OctpoymoB W.I'., CmankoB C.A. — M.:
IIpoceenienue, 2024;

2) Xumwusa: 9- kjacc: 0a30BBIM  YPOBEHb: YYEOHUK; S5-€¢ H3JaHUe,
nepepadoranHoe ['abpuenssH O.C., OctpoymoB W.I'., CmanxkoB C.A. — M.:
[Ipoceemienune, 2024.

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1) T'abpuensu O.C., Octpoymor W.I'., Cnagkos C.A.: Xumus. YpOKH XUMHUH B
9 knacce. Meroguueckoe rnocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 176 c.;

2) I'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A.: Xumusi. YpOKH XUMHUH B
9 knacce. Meroguueckoe nocooue. ®I'OC. — M.: IIpocsemenue, 2022. — 208 c.;

3) CeepmnoBa H.JZI. COopHHUK 3anad, yNpaKHEHHH M TECTOB MO XUMHUH: 8-9
kinaccel: Kk ydeOHukam O.C. T'abGpuensna, WU.I'. OctpoymoBoii, C.A. Cnaakosa
«Xumus. 8 kinacey, «Xumus, 9 kinacey. PI'OC (k HOBbIM yueOHUKaM) / H.A.
CeepmioBa. — M.: UznatensctBO «Ox3amen», 2021. — 286 c. (Cepusa «YueOHO-
METOJUYECKUN KOMILICKT).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

1. DnekTpoHHBIE 00pa30oBaTEIbHBIE PECYPCHI, TOMYIIEHHBIE K UCTIOJIb30BAHUIO
IpH peanu3allid MMEIOIINX TOCYAapCTBEHHYIO aKKpeIUTAIMI0 00pa30oBaTENIbHBIX
MporpamMM HayajabHOTO OOIIEro, OCHOBHOIO OOILEro, CpeHEro 00111ero o0pa3oBaHus
npuka3zoM Munnpocsemenus: Poccun ot 23.07.2025 Ne 551:

- Xumus. 8 (9) knacc. — ®I'AOY BO «l'ocynapCTBEHHBIM YHUBEPCUTET
MIPOCBELICHUS;

- Tpenaxep «O6mako 3HaHu». Xumus. 8 (9) knacc. — OO0 «DPuzukoH J1ady;

- Xumus, 8 - 9 knaccel. — 'TAOY BO MI'TLY;

- Xumus 8 (9). —- OO0 «CBEPOBPA30OBAHUEY;

- Xumusa. OcHoBbl xumuu. 8 knacc. — AO «M3parenscTBO «IIpocBenienue»;

- Xumus. Xumus 3jeMeHToB. 9 kiacc. — AO «M3aatenbcTBo «IIpocBerieHue.
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2. OTKpBITBIE O0IIENOCTYITHBIE 00pa30BaTeIbHBIC MATEPUAIbI, pa3MEIICHHBIC
Ha HHPOPMAIIMOHHO-00Pa30BaTEIbHbIX MOpTaIaX:

- https://m.edsoo.ru/ — bubnmuoTtekn 1uppoBoro 0Opa3oBaTEIILHOTO KOHTCHTA
(bubmmoteka 11OK);

- http://school-collection.edu.ru/catalog/ — EnuHas KouteKIus IMQPPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB;

- https://resh.edu.ru/subject/29/ — Poccuiickas 3J1eKTpOHHAS 1IKOJIA. XUMUS;

- https://oblakoz.ru/ - O6pa3oBaTenbHbIi OHIANH-cepBUC «O0JAKO 3HAHHUI.

XUMus;

- https://nsportal.ru/shkola/khimiya/library — OOpa3oBaTenbHas coruaibHas
ceTbh. XUMHUSI,

- https://testedu.ru/test/ximiya/ - O6pa3oBareabHbIC TECTHI. TECThI M0 XUMUHU;

- https://go.rosuchebnik.ru/search?query — Poccuiickuii y4eOHUK. XUMHUSI
(Metoanueckas nomoiib. Bebunaper. Kypesl. Karanor);

- https://uchitel.pro/xumus-npeamet/ - YuurenaslIpo. KoncniekTsl mo npeamety

«Xumusy. MU3ydenne Xumun mar 3a marom. OHnaiiH-yuyeOHUK U COOPHUK 3a/ad.


https://m.edsoo.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/29/
https://oblakoz.ru/
https://nsportal.ru/shkola/khimiya/library
https://testedu.ru/test/fizika/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/химия-предмет/
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