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HNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XMMHH Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHHs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTelnbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B PI'OC 00O, a takxke Ha ocHOBe (perepanbHON pabouei mporpaMMsl
BOCIIUTaHUS M C y4€TOM KOHILENIMH MPENoAaBaHUsl Y4eOHOro mpeaMera «XUMUs» B 00pa3oBaTeNbHBIX
opranmn3auusx Poccuiickoit @eaepanuu.

[Iporpamma 1Mo xumMun Ia€T MPEACTABICHHUE O IEJSIX, OOIIEH CTpaTernu OOyYeHUs, BOCIIUTAHUS U
pa3BuTHA O0YYarOUIMXCS CPEACTBAMHU y4eOHOrO MpeiMera, yCTaHaBIMBAaeT 00s3aTeNbHOE MpPEAMETHOE
coJiepXaHue, TMpeaycMaTpUBaeT paclpeseleHrne ero Mo KjiaccaM M CTPYKTypUpOBaHUE IO paszjenam U
TEéMaM IporpaMmbl II0 XHMHHU, ONPCACTIACT KOJIUMUYCCTBECHHLIC MW KAaYCCTBCHHLIC XAapPaKTCPUCTUKU
COZIEpKaHUSA, PEKOMEHIYEMYIO MMOCIEA0BATEIbHOCTh M3YUYEHUS XUMHUU C YYETOM MEKIPEAMETHBIX M
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO TpoIllecca, BO3PACTHBIX OCOOEHHOCTEH O00YYarolIUXCs,
ompezesieT BO3MOXKHOCTH TIpeAMeTa JIjlsl peanu3anuy TpeOboBaHUi K pe3yabTaTaM OCBOCHHsI OCHOBHOM
00pa30oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TaKXKe TPeOOBaHHMU K
pe3yabTaTaM OOydYeHHUs XMMHHM Ha YPOBHE IIeliel M3ydeHMsl MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBHOM JIESITENBHOCTH 00YUYaIOIIErocst 0 OCBOSHUIO YIEOHOTO COJIepKAHMUS.

3HaHWEe XWUMHH CIy)KUT OCHOBOH Ui (OPMHUPOBAHHMS MHPOBO33PEHHsI O0YYaromerocsi, ero
MPEACTABICHU O MaTepUalbHOM EIWHCTBE MHpa, BAXKHYIO POJIb UTParOT (QopMUpyeMble XUMUEH
NpEACTaBJICHUA O B3aMMOIIPEBPAUICHUAX SHEPTHUU U 00 9BOJIFOIMHU BEIICCTB B MIPUPOAC, O MYTAX PCIICHUSA
100aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM, YHEPreTHUECKOM, MUIICBON U
9KOJIOTUYECKON 0E30MaCHOCTH, TPOOIIEM 3APAaBOOXPAHEHHS.

N3yueHue xumuu:

CIIOCOOCTBYET peasin3alliil BO3MOXKHOCTEH JUII CcamMoOpasBUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JINYHOCTH, €€ 00IIel U (HYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIa]] B (DOPMHUPOBAHHE MBIIIICHUS] ¥ TBOPUECKUX CIIOCOOHOCTEN 00YJarOIIXCsl, HABBIKOB
WX CaMOCTOATENbHON Y4eOHOW AEATENbHOCTH, JKCIIEPUMEHTAIbHBIX U HCCIIECIOBATEIbCKUX YMEHHIH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPO(eCCHOHATBHOMN AESTENHHOCTH;

3HAKOMHUT CO CHENH(PUKOW HAYIHOTO MBIIUIEHHUS, 3aKIaIbIBAET OCHOBBI LIEIOCTHOTO B3TJIsAa Ha
€IMHCTBO TIPUPOABI M UEIOBEKa, SIBIISETCA OTBETCTBEHHBIM JTalloM B (POPMHPOBAHWH €CTECTBEHHO-
HayYHOU TPaMOTHOCTH O0YYaroIINXCs;

crocoOCTByeT (OPMHUPOBAHHIO I[EHHOCTHOTO OTHOIICHHWS K €CTeCTBEHHO-HAYYHBIM 3HAHHSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOH BKJIA]l B KOJIOTHYECKOe 00pa30oBaHme 00yUarOMIIXCsl.

JlaHHbIe HampaBiIeHUs! B OOYYEHUN XUMHN O0ECIIEUMBAIOTCS CIIEIU(UKON COMepKaHUs YIeOHOTO
TpeaMera, KOTOPBIA SBISETCS MeIarorniecky aalTHPOBAaHHBIM OTpaskeHreM 0a30BOi HayKH XUMHH Ha
ONPEACIEHHOM JTare €€ Pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIero oOpa3oBaHUS OPHUEHTHPOBAaH HA OCBOCHHE
O00y4aloOMMMHCSA CHCTEMBI TEPBOHAYANBHBIX TOHATHH XWMHH, OCHOB HEOPTaHWYECKOW XHUMHU H
HEKOTOPBIX OTJENbHBIX 3HAYUMBIX MTOHATAN OPTaHWYECKOH XUMUU.

CrtpykTypa comepaHus MPOrpaMMbl 10 XUMHUH cPOPMHUPOBaHA HA OCHOBE CHCTEMHOT'0 ITOIX0a K
e€ m3ydenuto. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI MMOHATHN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U
CHCTEMBI TIOHATHH 0 XUMHUYECKON peakiu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BAHKI IO IPUHIIAITY
MTOCTIEIOBATENLHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX MPECTABIEHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBEI BCETO €CTECTBO3HAHUS,

— Ilepuoguaeckoro 3akona /. 1. MeH/ieneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4YEeHHSI O CTPOCHUH aToOMa M XUMHUYECKOH CBSI3H;

— IIPEACTaBIEHH 00 AIIEKTPOIUTUYECKON AUCCOIUAIINY BEIIECTB B paCTBOPAX.

Teopernyeckre 3HAHHUS PACCMAaTPUBAIOTCSI HA OCHOBE 3MITUPHYECKH TOTYYEHHBIX U OCMBICIICHHBIX
(haKkTOB, pa3BUBAIOTCA ITOCIEAOBATELHO OT OJJHOI'O YPOBHS K IPYTOMY, BBITOMHSSA (DYHKIMH 00BSICHEHUS
Y TIPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI M BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHEHHS U TOTYYeHHUS
H3y4YaeMbIX BEILIECTB.



OcBoeHHE MPOrpaMMbl 10 XUMHU CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOH
COCTaBJISIONIEH HAYYHOH KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOLIEHMS K
HayyHOMY 3HAHMIO M METOJaM IIO3HaHUSA B Hayke. M3ydeHue XMMUM NPOHUCXOAWUT C TPUBJIECUECHHEM
3HAaHUI U3 paHee U3y4eHHBIX Y4eOHBIX mpeaMeToB: «Okpyxarommii mup», «buonorus. 5—7 kiacce» u
«®Dusmka. 7 knacey.

[lpr wm3ydyeHWH XUMHH TPOUCXOIUT (POpPMHUpPOBAHWE 3HAHWI OCHOB XHMHYECKOW HAYKH Kak
00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAaKTHUECKOH IEsATENIbHOCTH YENOBEKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYpHl. 3afada y4eOHOro IMpeaMeTa COCTOMT B (POPMHUPOBAHHU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIIMX (HaKTOB, MOHATHN, 3aKOHOB M TEOPETHUYCCKUX IOJIOKCHUH,
JOCTYIHBIX 000OIICHUIT MHPOBO33PEHYECKOTO Xapakrepa, S3blka HayKW, B MPUOOIIEHUH K HAyYHBIM
METo/IaM TO3HAaHWSl MPU W3YYCHWW BEUIECTB M XMMHYECKHX peaklUuid, B (OpMHUpPOBAHUM W DPA3BUTHH
MO3HABaTENbHBIX YMEHUH W WX TPUMEHEHHU B y4eOHO-TIO3HABATEIBHOW M y4eOHO-HCCIIEA0BATENbCKOMI
JeATelIbHOCTH, OCBOCHUH MPaBHiI O€30MaCHOr0 00paIIeHUs C BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUH Ha YPOBHE OCHOBHOTO 00IIIEro o0Opa3oBaHMs BaXKHOE 3HaYCHUE TPHUOOpENn
TaKue e, Kak:

— (dopmupoBaHHE WHTEIUIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa3oOBaHHIO,
COTPYIHHYECTBY, CaMOCTOSITEIFHOMY TPHHSTHIO DPEIICHUH, CIIOCOOHON aaanTHpoBaThCsl K OBICTPO
MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

— HampaBJIeHHOCTh OOy4YeHHMs Ha CHCTEMaTHYecKoe mpHoOIIeHHe O0yYalonmxcs K
CaMOCTOSTEILHOW TTO3HABATENILHON JIeATENbHOCTH, HAYYHBIM METOJaM TO3HaHUs, (HOPMHPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHnEe  yCIOBUH, CIOCOOCTBYIOIIUX  MPUOOPETEHUIO  OOYYAIOIIMMECS  OIBITa
pa3HOOOpa3HOW  JIEATENPHOCTH, IIO3HAHUSI U  CAMOIO3HAHMWS, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATHHOE 3HAUEHHUE JIJISl PA3IIMYHBIX BUIOB JAESTENHFHOCTH;

— (opmupoBanue o6iell QyHKIHOHATBLHON W €CTECTBEHHO-HAYYHOM I'DAMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAOIIEro MUPa, UCIIOI3yS 3HAHHS U OIIBIT, ITOTy4YeHHBIC
MIpU W3YYEHUH XHMHH, NPUMEHATh HX IMPH PEIIeHHHd NPOOJIIEM B ITOBCETHEBHOW JKM3HHM M TPYIOBOU
NeSITeTbHOCTH;

— (¢opmupoBaHue y OOydYaIONIMXCAd TYMAHHCTUYECKHX OTHOIICHWH, TOHWMAHHUS IIEHHOCTH
XUMHYECKUX 3HAHUH I BHIPAOOTKHA IKOJOTHYECKH IIeIecO00pa3HOro MOBENeHHs B OBITY W TPYIOBOI
JEeSITeTFHOCTH B IEJISIX COXPAaHEHHS CBOETO 37]0POBbS U OKPYIKAIOIIEH MTPUPOITHON CPEIIBL;

— pa3BUTHE MOTHBAIMH K OOy4YEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIHTAHHUIO Ha
OCHOBE YCBOGHHSI OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY mpoduis u
HaIpaBIEHHOCTH JJATbHEHTIIEro 00ydeHUsl.

OOmiee 4YWCIO dYacoB, OTBENEHHBIX I HW3YyYEHHs] XHMHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kitacce — 68 wacoB (2 9aca B Hezenro), B 9 kimacce — 68 gacos (2
gaca B HEIIENIIO).

COJEPKAHUE OBYYEHUSA
8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TIOHSTHSI

IIpeamer xumun. Ponmb XumMuM B >KM3HHM 4elOBeKa. XMMHSA B CUCTeME HayK. Tena M BellecTBa.
dusnueckue CBOWCTBA BEIIECTB. ArperatHoe cocrosHue BemecTB. [loHsTHEe 0 MeTomax IMO3HAaHUS B
xumuH. YucTele BemecTBa U cMecH. Crioco0bl pa3aeieHus cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE 3IeMeHThl. CHMBOJIBI XHUMHUYECKHX 3JIeMeHTOB. IlpocTeie u
CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE yYEHHE.

Xumuueckas ¢opMyna. BaneHTHOCTP aTOMOB XHMMHYECKHMX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHocUTenbHasE aToMHas macca. OTHOCHTENbHas MOJIEKYJspHas Macca. MaccoBas
JIOJIsl XUMUYECKOT 0 3JIEMEHTA B COSAMHEHUU.

KomnuectBo Bemectsa. Monb. MonsipHast macca. B3amMocBs3p KonMuecTBa, Macchl M 4Hcia
CTPYKTYPHBIX €IWHUII BeliecTBa. Pacu€rel mo ¢popmynaM XUMHYECKUX COCTUHEHUH.



dusuveckue U XUMUYECKUE SBICHUS. XUMHAYECKasl peakuus U e€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BeIIECTB. XHWMHU4YECKHe YypaBHeHHs. Kiaccupukanyms XuMHUECKHX peakuuil (coequHeHwUs,
pas3okeHus, 3aMelIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm.

3HaKOMCTBO C XUMHYECKOH MOCY0H, MpaBrUiIaMu paboThl B 1a00OpaTOpUU U prUEMaMH oOpaleHus
c JabopaTopHbiM O00OpYyJIOBaHUEM, U3YyUCHHE U OINUCaHHEC (U3MUECKMX CBOWCTB 00pa3IoB
HEOPraHMYEeCKUX BEIEeCTB, HaOMrogeHue (U3NYecKuX (IJIaBICHWE BOCKA, TasiHUE JIbJa, pacTUpaHHUE
caxapa B CTyIKe, KHTICHUE W KOHJICHCAIUS BO/bI) U XUMHUECKHUX (TOPEHHE CBEYH, TPOKAJIMBAHNE MEIHOM
MPOBOJIOKH, B3aMMOJICHCTBUE MeNla C KHUCJIOTOW) SBIICHWH, HAONIONEHHE M ONHCAaHWE IPU3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakiuil (pas3okeHue caxapa, B3auMOJeHCTBHE CEpHOIM KUCIOTHI C XJIOPHUIOM
Oapwusi, pasnokeHue ruapokcuaa menu (1) mpu HarpeBaHuM, B3aUMOJICHCTBUE Kejie3a ¢ paCTBOPOM COJIU
menu (1), nzydenue crocoOoB pazjieneHus: cMeceli: ¢ TOMOIIBI0 MarHuTa, (PMIBTPOBAHKE, BEITIAPHBAHUE,
JUCTIIUIINS, XpoMaTorpadusi, MpOBEIEHHE OYMUCTKH IMOBApEHHON CONM, HAONIOJIeHWE W ONHCaHHe
pe3yabTaTOB TPOBEAEHUS ONBITA, WIITIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS Macchl, CO3/aHuE MOjemei
MOJIEKy (IIapOCTEeP KHEBBIX).

BaxHeiilmue npeacTaBuTe1d HEOPTaHUYECKUX BeleCTB

Boznyx — cmeck ra3os. CoctaB Bo3ayxa. Kucnopos — aneMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpoJia B IpUpojie, pU3nuecKre U XUMUIecKue cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue
kucnoponga. CriocoObl TMONy4YeHHsT KUCIOpoJia B JIA0OpaTOpUHM W TPOMBIINUIEHHOCTH. Kpyrosopot
kuciopoza B npupoae. O30H — amuioTponHast Moau(GUKanus KACIopo/a.

TemoBoit  3ddexkT XUMHYECKOH  peakinuu, TEePMOXMMHYECKHE ypaBHEHUS, DJK30- U
SHAOTEPMHUYECKHE peakinu. TOITNBO: yroidb W METaH. 3arps3HEeHHE BO3AyXa, YCHUIIEHHE MapHUKOBOTO
s dexTa, paspymieHre 030HOBOTO CIIOS.

Bomopon — snemeHT u mpocToe BemiecTBO. HaxokneHwe Bomopona B mpupope, (pusmueckue u
XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCcO0bI morydeHnua. Kuciorsl u conu.

MonsipHbIit 006EM Ta30B. Pacuérsl M0 XUMHYECKUM ypaBHEHHUSM.

®dusnyeckue CcBoiicTBa BOJbl. Bojga kak pactBoputenb. PacTBopbl. HaceklllleHHbIE U
HEHACHIIIIEHHBIE PAacTBOPHL. PacTBOpHMOCTh BemiecTB B Bozxe. MaccoBasi OISl BEIIECTBA B pacTBOpE.
Xumudeckre cBoiicTsa Bombl. OCHOBaHMsI. Poib pacTBOPOB B MPHPOJE U B )KU3HU delioBeka. KpyroBopor
BOJIBI B TIpUpO/ie. 3arpsi3sHEHNE MPUPOAHBIX Boa. OXpaHa W OYMCTKA MPUPOIHBIX BOJI.

Krmaccudukamus  Heoprammveckux  coemuHeHuit.  Oxcumel.  Kiaccmdukammss — okcHIoB:
corieoOpasytomue (OCHOBHBIE, KHCIOTHBIE, aMm@oTepHBIe) W HecoieoOpasytomme. Homenkmatypa
OKcuA0B. PU3NUECKHE U XUMUYECKHE CBOWCTBA OKCHIIOB. [lonyueHue okcuaos.

OcnoBannsa. Kmaccudukaims ocHOBaHUI: METOYN W HEPACTBOPUMBIE OCHOBaHMs. HomeHkmatypa
OCHOBaHMM. DPU3NUecKre U XUMUYECKHE CBOMCTBAa OCHOBaHUi. [lony4ueHre 0OCHOBaHUM.

Kucnorer. Kmaccudukarms kucnor. Homenknatypa kucinor. Ouzndeckne 1 XUMUYECKHAE CBOMCTBA
kucnot. Psig aktuBHocTn MerasuioB H. H. bekerosa. IlonyueHue kucnor.

Conu. HoMenknatypa comneil. @u3nyeckue 1 XUMUYECKUe cBoicTBa coneld. [lonydenne comnei.

I'eHeTndeckas cBA3b MEXIY KTaCCAMU HEOPTAaHUYECKUX COEIMHEHHM.

Xumuueckuit IKCnepumMeHm:

KAaueCTBEHHOE OIpeeNeHne COJIepKaHUsl KUCIOpOJa B BO3IyXe, IONydeHHe, CoOHpaHue,
pacro3HaBaHUE U U3y4YeHHE CBOWCTB KUCIOPO/a, HAOMOACHNE B3aUMOJISHCTBHS BEIIECTB C KUCIOPOAOM
Y yCJIOBUS BO3HUKHOBEHUS W MpEKpaIeHns TopeHns (1oxapa), 03HaKOMIICHHE ¢ 00pa3ilaMHu OKCHJIOB U
OIMCAaHWE WX CBOKCTB, IIONydyeHHe, COOMpaHHe, pacIlO3HABAaHHE W W3yYEHHE CBOWCTB BOJIOpPOJA
(ropenme), B3aumopeiictBue Bomopona ¢ okcugom wmemu (1) (Bo3aMOKHO — HCITONB30BaHUE
BHJICOMATEPUAIIOB), HAOIIOIEHE 00Pa3IIOB BEIIECTB KOINYECTBOM | MOIIb, iCCIIeIOBAaHNUE OCOOSHHOCTEN
PAcCTBOPEHHUs BEMIECTB C Pa3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIIEHHE PACTBOPOB C OINPENENEHHOM
MaccOBOH J05ell pacTBOPEHHOIO BELIECTBA, B3AUMOACHCTBHIE BOJIBI C METAJUIaMU (HATPUEM M KaJbIHEM)
(BO3MOXHO HCIIOJB30BAaHUE BHIECOMATEPHUAIIOB), HCCIEAOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJaccoB, HAOMIOJICHNE U3MEHEHHs] OKPACKH WHAMKATOPOB B PACTBOPaxX KUCIJIOT U LIENOYEH,
u3zyueHue B3ammoneiictBus okcuzaa meau (ll) ¢ pacTBopoM cepHOH KHCIIOTBHI, KUCIOT C METaJlIaMH,



peaxuii HelTpanau3aluy, MoJydeHne HEPACTBOPUMBIX OCHOBAHMM, BEITECHEHHE OTHOI'O METajlla JPYTuM
W3 pacTBOpa COJIH, pellIeHHEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHel1e kiaccel HEOpraHMUeCKHX
COCIUHEHUI».

Hepnonuveckuii 3axkoH u Ilepuommyeckast cmcreMa Xumu4deckux diementos JI. M.
MenpeneeBa. CrtpoeHne aTomMoB. XuMu4yeckasd CBs3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu

[lepBbie mOMBITKM KIACCH(PUKAIIMKM XUMHYECKUX 3JEeMEHTOB. [loHATHE O Tpynmax CXOAHBIX
3JIeMEHTOB (ILEIOYHbIE U IIEMOYHO3EMENbHbIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEpHbIEC OKCHIBI U TUAPOKCHIBIL.

ITepuonuueckuii 3akoH. Ilepuommyeckas cucremMa xumudeckux syemeHToB JI. M. Menneneesa.
Koporkonepuoanas u amuHHonepuoaHas Gopmsel [lepronndeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. Ilepuoasl u rpynmnbl. @U3HYECKUI CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IIEpUoOia U
TPYIIIBI AJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX sijep. M3otombl. OnekTpoHbl. CTpoeHHe 3JIeKTPOHHBIX
o0osouek aToMoB TepBbix 20 xumuyeckux snemeHToB [lepuoamueckoi cuctemsl JI. WM. Menpeneesa.
XapaKTepuCTUKa XHMHUYECKOTO 3JIEMEHTAa 10 ero nonoxeHuro B Ilepuommueckoit cucreme [ W.
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUS paanyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METAJUIMYECKHX W
HEMETAJUTMYECKNX CBOWCTB IO IPYMIIaM U IEpHOIaM.

3nauenmne [lepnoanueckoro 3axkoHa u Ilepmogmdeckoil CHCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHS HayKku U npakTuku. [. M. MenneneeB — y4€HbIN U TpaxJaHUH.

Xumuaeckass cBsi3b. KoBajeHTHas (TONsipHAsT W HEMOJSpHAs) CBsI3b. DJIEKTPOOTPHUIATEIHHOCTh
XUMHYECKUX 31eMeHTOB. VIOHHas CBS3b.

Crenenp okucneHus. OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpomeccsl OKHCIEHHS U
BoccTaHOBIIEHUS. OKUCIIUTENN 1 BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

H3yueHHe 00pa3lloB BEIECTB METAIUIOB U HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHAA IHUHKA C
pacTBOpamMH KHCIIOT M IIeNouYei, MPOBEIEHHE OIMBITOB, WILTIOCTPUPYIONIMX MPUMEPhl OKHCIATENHHO-
BOCCT@HOBHTENBHBIX Peakiuil (rOpeHne, peakiinu pa3ioKeHHsI, COSTIHEHNS).

Meoscnpeomemmnule ceazu

Peanm3armss MeXnpenMeTHBIX CBSI3€H MPH M3YYEeHUH XUMHH B 8 Kjlacce OCYIIECTBISIETCS uepes
WCIOTIB30BaHME KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TAK W MMOHITHN, SBIISIONUXCS CHCTEMHBIMHU
JUTS OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mme ecTecTBEHHO-Hay4YHBbIE TOHATHSA: HAy4YHBIA (DAaKT, THUIOTE3a, TEOpHs, 3aKOH, aHAJMN3,
CHHTE3, KiIaccH(UKalus, MepUOTUIHOCTh, HAONIOJCHHE, SKCIIEPUMEHT, MOJIESTUPOBAHUE, H3MEpEHHe,
MOJIEINb, SIBJICHHE.

dusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH/, H30TOIBI, PaIHOAKTHBHOCTD,
MOJIEKYJa, DIIEKTPUYECKHI 3apsi, BEIIeCTBO, TEIO0, OO0BEM, arperaTHOE COCTOSHHE BEIIECTBa, Tas,
(hm3HUecKuie BEHMYNHBI, EMUHUIIBI U3MEPEHUs, KOCMOC, TIIIAHETHI, 3831161, COHIIE.

buonorus: dorocunres, npixanne, 6uocdepa.

l'eorpadms: armoctepa, tumpocdepa, MuUHEpanbl, TOPHBIC IOPOMABI, TOJE3HBIE HCKOMAEMEIE,
TOILJINBO, BOJTHBIE PECYPCHI.

9 KJIACC

BenrecTBo U xuMHuyeckasi peakuus

Ilepuonuueckuid 3akoH. Ilepuonuueckas cucrema xummuueckux snemeHtoB . M. Menneneesa.
CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XMMHYECKHX JJIEMEHTOB TIEPBBIX TPEX
MEPUO/IOB, KaJWs, KaJbIlMsl W WX COCIUHEHHHA B COOTBETCTBHHM C TIOJOKEHHEM OJIIEMEHTOB B
[lepronnyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHne BemecTBa: BUABI XUMUYECKON CBS3U. THIBI KPUCTAJUIMYECKUX PEUIETOK, 3aBUCHMOCTh
CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIIMYECKON PEMIETKHU U BUJIa XUMUYECKOH CBSI3H.



Knaccupukanus 1 HOMEHKIIATypa HEOPraHHMYECKUX BEIIECTB. XUMHUECKHE CBOMCTBA BEILECTB,
OTHOCAIIMXCA K pa3iMyHbIM KJlaccaM HEOpPraHWYeCKUX COEQUHEHUMN, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccupukanms XuMHUYeCKMX peakUuil MO pas3iu4yHbIM MpH3HAKaM (110 YHCIYy U COCTaBy
y4acTBYIOIIMX B PEaKLIUW BEUIECTB, MO TEIUIOBOMY 3((deKxTy, M0 U3MEHEHUIO CTEHeHEH OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB, 1O OOpPAaTHMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- U DHIOTCPMUYECKHUE
peaKlnu, TePMOXUMUYECKUE YPABHEHUSI.

[lousiTie o ckopocTH XxuMHUYecKOH peakuuu. [loHsatne o0 0OpaTUMBIX M HEOOpaTHMBIX
XAMHAYECKUX peakiusax. [IoHsATHEe O TOMOTreHHBIX M TETepPOreHHBIX peakuusx. [loHsTHe o KaTamuse.
ITonsiTne 0 XUMHYECKOM paBHOBECHHM. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XMMHYECKOW pPEAKLUU U
MIOJIOKEHNE XUMHUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMM,  3JeKTPOHHBIM  OaJlaHC ~ OKHCIUTENBHO-
BOCCTAHOBHUTENbHOU peakiuu. CocTaBieHHe ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHN C
WCTIOJI30BAaHHEM METO/Ia JIEKTPOHHOI0 OanaHca.

Teopust PIEKTPONUTHIECKON AUCCOIUAIINN. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHHOHEI.
MexaHu3M JTMCCOIMAIMY BEUIECTB C Pa3IMYHBIMHU BHJIAMU XHUMHUYECKOW CBA3HU. CTENeHb AMCCOIHAIINH.
CuJbHBIC U c1a0bIe AIEKTPOIUTHI.

Peakrmuu moHHOTO OOMeEHa. YCIOBHS MPOTEKAaHUS pEaKIMié HOHHOTO OOMEHA, IIONHBIE |
COKpamiéHHbIE WOHHBIE YypaBHeHHs peaknwii. CBOIiCTBa KHCIIOT, OCHOBAaHMH W COJEH B CBETe
MIPEICTaBICHUH 00 JJIEKTPOIUTUYECKON Amccorranui. KadecTBeHHBIE peaKmuu Ha WOHBL. [loHsTHE O
TUAPOJIA3E CONEN.

Xumuueckuii IKchepumenm:

O3HAKOMJIEHHE C MOJAENSMH KPHUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTauioB (TpaduTa m anmMasa), CIOKHBIX BEIIECTB (XJIOpHIIA HATPHS), MCCICAOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOH peaklWh OT BO3MEHCTBUS  pa3IMyYHBIX  (PAKTOpOB,  HCCIEOBAHHE
3JIEKTPOIIPOBOHOCTH PACTBOPOB BEIECTB, TMpoOIlecca AWCCONMANNK KHCJIOT, IIeodell W  coJe
(BOBMOXXHO HCIIONB30BAaHHE BUICO MATEPHANIOB), MPOBEAECHWE OIBITOB, MILIIOCTPUPYIOMIMX M PHU3HAKU
MIPOTEKaHUS peaKIuii MOHHOro oOMeHa (oOpa3oBaHWE oOcalka, BEIICICHHE raza, o0pa3oBaHUE BOIHI),
OITBITOB, WJLTIOCTPUPYIOUINX MPUMEPH OKHCIUTEIHhHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHue, peaxKiuu
pasNOXeHHs, COEAWHEHHS), pPaclo3HAaBaHWE HEOPTAaHHMYECKHMX BEIIECTB C ITOMOIIBI0 KadeCTBEHHBIX
peaxmuii Ha NOHBI, PellleHre YKCIIePUMEHTAIBHBIX 3aad.

HemeTanjbl 1 UX coeTUHEHUS

OO6mrasi xapakTepuCTHKa TaloreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC CTEIECHU
okucnenus. CTpoeHue u (pu3NIecKrne CBONCTBA MPOCTHIX BEMIECTB — TaJIOTEHOB. XMUMHYECKIE CBOWCTBA
Ha mpuMepe xjopa (B3anMOACHCTBHE C METaJZIaMH1, HEeMeTaJIaMHu, Ieiodamu). XimopoBogopo. ComsHas
KHCJTIOTa, XMMHYECKHE CBOICTBA, MOJy4YeHHE, NpuUMeHeHue. [lelicTBMe XJopa W XJIOpPOBOAOpOJa Ha
OpTaHM3M YelloBeKa. BaskHelme XIopuIpl M UX HaXOXKJIEHHUE B TIPUPOJIE.

OO6mas xapakrepuctuka smeMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOEGHHUST aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTpoeHue W (PU3MUECKHE CBOWMCTBA MPOCTHIX BEMIECTB — KHCIOPOAA W CEpHL.
AnnotporiHble MOMUGUKAIMKA KUCIOpoAa W cepbl. XWMHUYecKhe CBoicTBa cepbl. CepoBomopof,
CTpoeHue, (QU3NYEeCKhe M XUMHUYecKHe CBoicTBa. OKCHABI Cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcunoB. CepHasi KHCJIOTa, (PU3MYECKHE M XUMHUYECKHe CBOWCTBA (0OIIME Kak IMPENCTaBUTENS Kiacca
KHCIIOT W CHelu(pUIecKue). XUMHUECKHUE PEAKINH, JIeXallie B OCHOBE IPOMBIIDIEHHOTO CIocoba
TONTy4eHusl CepHOi KucioThl. llpuMeHenne cepHodl KuCiHOTHl. CoONM CEpHOM KHUCIOTHI, KaueCTBEHHAs
peakmus Ha cyibdaT-uoH. Haxoxkaenne cepsl U e€ CoeAMHEHUN B MpHUpoje. XUMHYECKOe 3arps3HeHUe
OKPYXKAaIOIEH Cpelbl COeMWHEHUSMH cepbl (KUCIOTHBIC 0K, 3arps3HEHUE BO3yXa U BOJOEMOB),
CHOCOOBI €ro TIPEIOTBPAIICHHS.

OObmias xapakrepucTuka 35eMeHTOB VA-rpymmnbsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTENICHH OKHUCIIEHHA. A30T, pacnpocTpaHeHHe B MpHUpoAe, (u3ndyecKkue M XUMUYECKHE CBOMCTBA.
KpyroBopor aszora B mpupone. AMMHak, ero (QuU3MYECKHMEe M XMMHUYECKHE CBOMCTBA, IMONy4YEHUE H
npuMeneHne. Conu aMMOHMA, UX (PU3UYECKHE W XMMHYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas



peakuuss Ha MOHBI aMMOHHS. A30THasl KHCJOTa, e MoiydyeHue, (PU3NUYEeCKHEe U XMMHYECKHE CBOWCTBA
(oOmme kak TpencTaBHUTENs Kiacca KHCIOT U crenuduueckue). Vcnonb3oBaHWe HUTPATOB W CONEH
aMMOHHSI B KauecTBE MHUHEPaIbHBIX YyIOOpeHWH. XUMHYecKOoe 3arps3HeHHE OKpYXKalolleH Ccpeabl
COCIMHEHUSMHU a30Ta (KHUCIOTHBIE NOXKIH, 3arps3HEHHE BO3AyXa, MOYBHl M BoAoéMoB). Docdop,
aJUIOTpOIHbIe MouduKauu Gocdopa, pusnueckue u xummudeckue cpoiictBa. Okcun ¢ocdopa (V) u
¢dochopHast kuciora, pU3NUECKUEe M XUMHUYECKHUE CBONCTBa, monyueHue. Vcnonb3oanue docdaror B
KayecTBE MUHEPAIBHBIX YI00pEHH.

OO0mas xapakrepuctuka 3yieMeHToB |V A-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC
CTENIEHH OKUCIEHUs. YTIIEpo]], alJIOTPOITHBIE MOJU(HUKAIINHN, PACHPOCTPAaHEHUE B IPUPOJE, PU3HUECKUE
U XUMHYECKHEe CBoWcTBa. AzcopOums. Kpyroropor yriaepona B npupozae. OKcuibl yriepona, HX
¢u3nvecKre U XMMHUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIC OPraHU3MBI, MONYyYEHHE W NPUMCHEHHE.
JKoNoruueckre mpodjaeMsl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V), rumore3a r7100a1bHOTO MOTEIUICHHS
KIIMMaTa, TAPHUKOBBIN 3 eKT. YTolbHas KUCIoTa U €€ CONU, WX (U3NUecKue U XMMHYECKUEe CBOMCTBA,
nojydeHne u npuMmeHenne. KavecTBeHHas peaknus Ha KapOoHAT-HOHBIL. Mcnonb3oBaHMe KapOOHATOB B
OBITY, MEIMIIHE, TPOMBIIIZICHHOCTH U CEJIbCKOM XO3SHCTBE.

[epBoHayanpHble TOHATHA 00 OpPraHMYECKUX BEIIECTBAaX KaK O COCAMHEHHIX yriepojaa (Merad,
9TaH, 3TUJICH, alleTUIICH, STaHOJI, TJINIEPHH, YKCycHas KucioTa). [IpupoHble HCTOYHUKH YTIIEBOIOPOAOB
(yroms, mnpuponHbIii Tra3, HedTh), TPOIYKTHI UX TnepepaboTku (OEH3WH), WX pOIb B OBITY U
MPOMBIIUTEHHOCTH. [TOHSATHE O OMONOrMYECKH BaXKHBIX BEIIECTBAX: JKUpax, OelKkax, yriieBojax — M MX
POJH B )KHM3HU YelloBeKa. MaTepHallbHOe SIMHCTBO OPTaHMYECKAX W HEOPTaHWIECKUX COSJIMHEHNH.

Kpemuuii, ero ¢usnveckre U XMMHUYECKHE CBOMCTBA, MoiydeHwe W npuMeneHue. CoeluHEeHUs
KpeMmHHUs1 B mpupone. OOmme mpexacraBieHus o6 okcuiae kpemuus (IV) u kpemMHHEBOW KHCIIOTE.
Cuimkatel, UX MCIONB30BaHUE B OBITY, B MPOMBINUICHHOCTH. BakHellme cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO0, IIeMEHT, OeToH, kene300eroH. IIpoOsgeMbl  0€30IaCHOrO  HCIOIb30BAHMS
CTPOUTENBHBIX MaTepHajIoB B TOBCEAHEBHOM JKM3HU.

Xumuueckuit IKcnepumenm:

n3yueHHe O0Opa3loB HEOPraHWYECKUX BEUIECTB, CBOWCTB COJITHOW KHCJIOTBI, IPOBEICHUE
KaueCTBEHHBIX peaKIWii Ha XJOPHI-UOHBI W HAONIOACHWE TPU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakamomme (QU3NYeCKe W XHMHYECKHE CBOICTBA TaJOr€HOB M MX COCOWHEHHH (BO3MOXHO
WCIIONIb30BaHUE  BHUACOMATEPHUANIOB), O3HAKOMJICHHE C oOOpa3laMyd  XJIOpHAOB  (TaJoreHHIOB),
O3HAKOMJIEHHE ¢ 00pa3amMu cepbl U e€ coennHEeHUSMH (BO3MOKHO HCIIONBH30BAHIE BHIEOMATEPHAIIOB),
HaOIO/IeHNe TIporiecca OOYTTUBaHUS caxapa IOJ JEeWCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI,
M3ydeHNEe XUMUYECKIX CBOMCTB pa30aBIE€HHON CEPHOI KHUCIIOTHI, TPOBEIEHNE KAYeCTBEHHON PEaKINH Ha
cynbdaT-uoH W HaOIrofeHNEe MpHU3HAKa e€ IMPOTeKaHWs, O3HAKOMJIEHHE C (PHM3MYECKUMH CBOHCTBAMH
azota, gochopa u UX COeAMHEHHUH (BO3MOXHO HCITOJIb30BAaHUE BHIACOMATEPHUAIIOB), 0Opa3aMi a30THBIX
n (ocopHBIX ymOOpeHHii, MmoiydeHue, coOWpaHHe, paclo3HAaBaHWE M HM3yYeHHE CBOMCTB aMMHAaKa,
MPOBEJICHNE KAaYeCTBEHHBIX pEaKkIuii Ha HOH aMMOHHS W (ocdaT-HOH W H3yYeHHE NPU3HAKOB HX
MIPOTEKaHUs, B3AMMOJACHCTBHE KOHIEHTPUPOBAHHONW a30THOW KHCIOTHI C MeAbK  (BO3MOXHO
WCIIONB30BaHME BHICOMATEPUAJIOB), U3yUeHHE MOJENeld KPHUCTAIMYECKUX PEeIIETOK anMasa, rpadura,
(hymiepera, 03HaKOMIJIEHHE C TIPOI[ECCOM aJICOPOIINN PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM H
YCTPOWCTBOM MPOTHBOTa3a, MOMy4YeHHe, COOMpaHne, Paclio3HaBaHUE W MU3yYEHHE CBOMCTB YTIIEKHCIIOTO
rasa, IpoBe/lcHNEe KadeCTBEHHBIX peaKIuii Ha KapOOHAT M CHJIMKAT-MOHBI U W3Y4YE€HUE MPHU3HAKOB HX
MPOTEKaHUs,  O3HAKOMIIEHWE C  TOPOAYKIHEH  CHIMKATHOW  IMPOMBIIDICHHOCTH,  pelIeHHe
JKCIIEPUMEHTANIBHEIX 3a]1a4 110 TeMe «BakHeie HeMeTaTbl 1 UX COSAUHEHUSD).

MeTaiibl ¥ UX COeNMHEHHS

OOmas xapaKTeprUCTUKAa XMMHYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMH WX TIOJIOXXEHUS B
[Tepuonuueckoii cucreme xumuyeckux snemeHToB J[. Y. MenneneeBa u ctpoeHust aromoB. CTpoeHue
MeTaiuIoB. Merajuinyeckas CBSI3b M METaJUIMYECKash KPUCTAJUIMYECKasi PelIéTka. DIeKTPOXUMUYECKAN
psan HampspkeHuid MeraiioB. Dusnyeckue W XMMHUYECKHE CBOWCTBa MeTajuioB. OOmme crocoObl
noiaydeHus: mMerauioB. [IoHSATHE O KOPPO3HHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrnaBsl (cTamb, Yyr'yH, JIOPATFOMAHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIITUICHHOCTH.



[lenounsie MeTayuibl: molokeHue B Ilepmoamueckod cucrtemMe XUMHUYecKUx anemeHToB . U.
MeHzeneeBa, CTpOGHHE UX aTOMOB, HaXOXAeHHE B mpupone. Pu3nveckre U XUMUYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI M TUAPOKCUIBI HATpUs U Kaius. [IpuMeHeHre MeT0YHbIX METaJLIOB
U UX COEAMHEHUU.

[lenoyHo3eMenbHbIE METAUIBl MAarHUd M Kanbluil: monoxkeHue B llepmommueckoit cucreme
xuMmuueckux 3neMeHToB . Y. MeHeneeBa, CTpoeHHE UX aTOMOB, HAXOXKAEHUE B npupojie. Pusnueckue
U XMMHYECKHE CBOWCTBA MAarHUs W Kalubllus. BaxHeilinne coeauHEHHs Kanblus (OKCHI, TUIPOKCHU],
conu). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTPaHEHHU .

AmoMuHuii: monoxxkenue B [lepuoanueckoii cucreme xumuueckux snaementoB Jl. Y. Menneneesa,
CTpOGHHE aToOMa, HaxoXxJaeHHe B mpupone. Pu3MYeCKHEe W XUMHUYECKHE CBOWCTBA aJIFOMUHMUS.
AmdoTepHbIe CBOIMCTBA OKCHIA ¥ THIPOKCHA ATFOMUHUSL.

Kenezo: monoxenue B I[lepumogmueckoil cucreme xumuueckux siementoB . WM. Menneneena,
CTpOeHHE aToMa, HaxoJeHue B mpupone. dusznueckne U XUMHYECKHE CBOMCTBa xene3a. OKCHBI,
ruapokcusl u conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa U MOTy4YEHHE.

Xumuueckuii IKcnepumenm.

O3HaKOMJICHHE C O0pasllaMi METaJUIOB M CIIABOB, WX (H3MUECKUMH CBOWCTBAMH, H3yuUeHUE
pE3YIbTAaTOB KOPPO3UM METAJUIOB (BO3MOKHO HCIIONB30BAHUE BHJEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbIMS W HATPUS C BOAOW (BO3MOXKHO HCIIONI30BAaHWE BUIEOMATEPHAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOW BOMBI, IIpoOllecca TOPEHHUs JKelne3a B KHUCIOpoae (BO3MOXKHO
HCIIONIB30BaHUE BUICOMATEPHAIIOB), TIPU3HAKOB MPOTEKAHUS KAaUeCTBEHHBIX PEAKIINY HA WOHBI: MAarHUS,
KaJIBIIMSI, ATFOMUHUS, IHHKA, xene3a (1) u xemnesza (111), memu (I1), HabaroeHME M ONMCAaHUE TIPOIIECCOB
OKpallMBaHWS IUIJaMEHH HWOHAMH HATpWs, Kajuusd W  Kamblds (BO3MOXKHO  HCIIOIH30BAaHHE
BHJICOMATEPHUAIIOB), UCCIIEI0BaHNE aM(pOTEPHBIX CBOWCTB T'MIPOKCUIA ATFOMHUHMS W THAPOKCHA I[MHKA,
pelIeHue SKCIepUMEeHTAIBHBIX 33124 10 TeMe «BakHenIne MeTaibl ¥ BX COEANHEHUS.

XuMHUS U OKpY:Kaouias cpeaa

BermectBa 1 MaTepuaisl B TOBCEAHEBHOM JKM3HH YelIOBeKa. be3ormacHoe MCIONb30BaHNE BEIIECTB
Y XUMHAYECKHUX peakuuid B ObITy. IlepBast moMoIb Mpu XUMUYECKUX 0KOTaxX U OTPaBIICHUSX.

XUMUYECKOe 3arpsi3HEHHE OKpYXKaromel cpenasl (MpenenbHas AOMyCTUMas KOHIEHTPAIHs
BemecTs, gaee — [1JIK). Ponb XxuMuu B pemieHny SKOJIOTHIECKUX MPo0IeM.

Xumuueckuit IKcnepumenm:

M3y4eHne 00pasloB MaTepPHANIOB (CTEKIIO, CIIJIABBI METAJUIOB, TIOJMMEPHBIE MaTepHaIbl).

Meoscnpeomemmnule ceazu

Peanm3armss MeXnpenMeTHBIX CBSI3€H MPH M3YYEeHUH XUMHH B 9 Kijacce OCYIIECTBISIETCS uepes
WCIIOTIB30BaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TAK W MMOHITHN, SBIISIONNXCS CHCTEMHBIMHU
IUTS OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTecTBEHHO-Hay4YHBIE TOHATHSA: HAy4YHBIA (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIN3,
CHHTE3, Kilaccu(uKanus, MepUOIUIHOCTh, HAOIIOAEHWE, HKCIEPHMEHT, MOJEINPOBaHUE, MU3MEpEHUE,
MOJIeINb, SIBJICHHE, TAPHUKOBBINA AP (EKT, TEXHOIOT U, MAaTEPHAIIBI.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH/, H30TOIBI, PaIHOAKTHBHOCTD,
MOJIEKyJla, JIIEKTPUYECKHH 3apsjl, MPOBOIHUKH, TIOIXYIPOBOTHUKH, JUAIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TElNO, OOBEM, arperaTHoe COCTOSHHE BeIIecTBa, Tra3, pPacTBOP, pPacTBOPHUMOCTD,
KpUCTAIUTMYECKasi PEeNI€TKa, CIUIaBbl, (PU3WUecKre BEIMYMHBI, €IWHUIBI HW3MEPEHHUs, KOCMUYECKOe
MIPOCTPAHCTBO, TIaHETHI, 3BE371b1, CONHIIE.

buonorus: ¢orocuHTe3, npIxaHWe, Ouocdepa, IKOCHCTEMA, MHHEPAIbHBIE YHIOOpEeHUs,
MHUKPO3JIEMEHTHI, MAaKPOIJIEMEHTEHI, TUTATENFHBIEC BEIIECTBA.

l'eorpadms: armocthepa, rugpocdepa, MUHEpanbl, TOPHBIC IOPONBI, TOJE3HbIE HCKOMAEMEIE,
TOILJINBO, BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATbBI

JIMyHOCTHBIE PE3YNbTAaTBl OCBOCHUS MTPOrPaMMbl OCHOBHOTO O0IIET0 00pa30BaHuUs JOCTUTAIOTCS B
Xoa¢e 06y‘IeHI/IH XUMHHU B CAUHCTBE yqe6H01‘/'1 M BOCHHUTATEIbHOMN JACATCIIBHOCTH B COOTBCETCTBUU C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIBTYPHBIMHU W JYXOBHO-HPABCTBCHHBIMU ILEHHOCTAMHU,
MPHHATHIME B OOIIECTBE MMPaBUIAMU U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT MpoIieccaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COIIMATIM3ALIMN 00yYarOIIUXCSl.

JInuHOCTHBIE pE3YIbTaThl OTpa’XarOT TOTOBHOCTH O6y‘-IaIOHII/IXC$I PYKOBOACTBOBATLCA CHUCTEMOM
ITO3UTHBHBIX LICHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paClIMPCHUEC OIbITa ACATCIbHOCTU Ha eé OCHOBC, B TOM YHCJIC B
YacTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACIIE/IUI0, TIOHMMAaHHSI 3HAYCHUS] XUMUYECKOW HAYKH B JKU3HH COBPEMEHHOTO O0IEeCcTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOH WHGpOpMAIMEd O TMEPEIOBbIX JOCTHIKEHHMSIX W OTKPBITUAX MHPOBOM U
OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOIr0 BOCIIUTAHUS

npeaCTaBJICHUA O COLMAJIBHBIX HOPMAaX M IpaBUJIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHUKATHBHOA  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, yUeOHOMCCIEAOBATEILCKOMH,
TBOPYECKOW W JPYIHX BUJAX JEITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEsSTENbHOCTH
IIprU  BBIITOJIHEHHUN y‘-Ie6HBIX, MMO3HABATCIbHBIX 3aJa4d, BBIINOJHCHUN XUMHYCCKHUX OKCIICPUMCHTOB,
CO31aHUHU yqe6HI)IX IIPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHWUIO W B3aWMOIIOMOIIN B IIPOIECCE ITOH
y49e0HON JesITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJNEHHWE W TOCTYIKH CBOMX TOBAapHUIIEH C
TTO3UITMN HPABCTBEHHBIX U TPABOBBIX HOPM C YIETOM OCO3HAHUSA MOCIECTBHUH ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33pPEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOH pEaKIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOMINE OCHOBY JUISI IOHMMAaHHUS CYIITHOCTA HAYYHOM
KapTUHBI MHUpPA, TPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aWMOCBS3SIX
YyenoBeKa ¢ MPUPOIHON CPeIoi, O POJIM XUMHUH B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

IMo3HaBaTeIbHbIE MOTHBHI, HAMPABJIEHHBIE HA TTOMYYEHIE HOBBIX 3HAHUH 10 XMMHH, HEOOXOTUMBIE
Ui OOBsICHEeHHs] HaOMIOZaeMBIX TMPOIECCOB U SIBJICHWH, II03HABATENHHOH, HWH()OPMAIMOHHON U
YUTATENbCKOH KYJIBTYpPHl, B TOM YHCJE€ HAaBBIKOB CaMOCTOSTENHHOW pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JTUTEPATYPOil, TOCTYITHBIMU TEXHHYECKIMH CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOy4YeHWIO W TIO3HAHHIO, JFOOO3HATEIHHOCTh, TOTOBHOCTH H CIIOCOOHOCTH K
caMo00pa30oBaHMIO, TPOEKTHOM U UCCIENOBATENbCKOW JEATENHHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBIEHHOCTH W YPOBHsI OOyUEHUS B AalTbHEUIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HH, OCO3HAHHE IOCIEICTBHA W HENPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOIeHuUs
QJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOTIOACHHUS TpaBri 0€30MaCHOCTH MPH O0paIeHnH
C XUMUYECKAMH BEIIECTBAMH B OBITY M pEaIbHOM KU3HH,

5) Tpy10BOro BoCHUTAHMSA:

WMHTEpEeC K MPaKTHIECKOMY U3YUEHUIO MPOECCHl B TPy/Aa Pa3INdHOrO POJa, YBaXEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOHM NEITENbHOCTH, B TOM YHWCIIe Ha OCHOBE NMPUMEHEHHUS IMPEIMETHBIX 3HAHWUHU I10
XUMHH, OCO3HAHHBIM BBIOOp WHIWBUIYAIbHOH TPAaeKTOPUU TIPONODKEHUS OOpa3oBaHUS C YYETOM
JIUYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH,
ycremHol npodecCHOHANBHON JIEeATENbHOCTH W Pa3BUTHA HEOOXOIMMBIX yMEHHH, TOTOBHOCTH
aJ1alTHPOBATHCS B MPO(ECCHOHATIBHOM cpee;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHYECKH 1IeJieco00pa3Hoe OTHOIICHHE K MPUPOJe KaK UCTOUYHUKY KM3HM Ha 3emiie, OCHOBE
e cylIecTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpasa >KU3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHUXHYECKOMY 3I0pOBBIO, OCO3HAHHE IEHHOCTH
coOmoeHusl TpaBuil 0e30MacHOro TMOBEACHUS MpHU paboTe ¢ BElIeCTBAMM, a TaKXKEe B CHTYaLHUsX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPHUMEHATH 3HAHWsS, MOJTydaeMble NpPU HM3YUYECHHHM XUMHH, Ui pelieHus 3ajad,
CBS3aHHBIX C OKPY)KAIOLIEH INPUPOAHON CpEenoH, [UIsl MOBBIIIEHUS YPOBHS SKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHHUsS TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX TNPOoOJIeM W MyTed WX pEUICHUS MOCPEICTBOM
METONOB XUMUH, 3KOJOTMYECKOrO MBILUIEHUS, YMEHHsS PYKOBOJCTBOBAaTbCA UM B II03HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMerampeiMETHBIX Pe3yJAbTATOB BBUICNSIOT —3HAYWMMbIE Ui (OPMHUPOBAHHS
MHUPOBO33pPEHHUsT 00IIIeHAYYHbIC TTOHSATHS (3aKOH, TEOpHSs, MPUHIINI, THIIOTe3a, (PaKT, cucTeMa, Ipoliecc,
SKCTIIEPUMEHT M JIPYTO€.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX TpeAMerax |
MO3BOJISIIOT Ha OCHOBE 3HAHWH M3 ATHX MpeaIMEeToB (popMUpPOBATh MpeACTaBICHUE O IIEITOCTHOW HAyYHOU
KapTHHE MHUpa, W YHHBEpCaJbHble YdeOHble jaelcTBHs (TMO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,
pETYJSITUBHBIE), KOTOphie o0ecreunBaloT (OPMHPOBAHHE TOTOBHOCTH K  CaAMOCTOSTEIBHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOW NeSTeTHbHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcAIbHbIE YueOHbIe AeiicTBHUA

Ba3oBble Joruyeckne geicTBus:

YMEHHUSI HCIIOJIb30BATh IPHUEMBI JIOTMYECKOI0 MBINUIEHHS [PH OCBOCHHM 3HAHUM: PacCKpbIBaTh
CMBICT XMMHYECKUX TOHATHI (BBIIENATh MX XapaKTEepPHbIE MPHU3HAKH, YCTAHABIHMBATH B3aWMOCBS3b C
JNPYrUMHA TIOHSITHSIMH), HCIIONB30BATh ITOHATHS JUII OOBSCHEHHS OTIENbHBIX (DAaKTOB M SBJIICHUH,
BBIOMpATh OCHOBAHHS M KPUTEPHH U1 KIACCH(PUKAIMN XMMUYECKHX BEIIECTB M XMMHUYECKUX PEaKIui,
yCTaHaBIMBaTh IPUUYMHHO-CIEICTBEHHBIE CBS3U MEXIy OOBEKTaMM H3Y4EHHs, CTPOUTh JIOTHYECKUE
paccyaeHus (MHAyKTUBHBIE, IeIyKTUBHBIE, 110 AHAJIOTMH), IeJIaTh BBIBOJBI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSITh B IpPOLECCE IIO3HAHUS IOHATUA (IPeIMETHbIE U METaIpEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIIOIb3YEMbIE B XUMHH, IIPe0OPa30BbIBATE HIMPOKO IIPUMEHIEMBbIE
B XUMHHU MOJIECTBHBIC MPEACTABICHUS — XUMUUECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHU4eckas GpopMmyina u
YpaBHEHHE XHMHUYECKOW PEaKUUH — IMPHU PEUICHWH Y4eOHO-TIO3HABATENbHBIX 3a7ady, ¢ y4ETOM STHX
MOJENBHBIX TIPEACTaBICHUH BBIABISIT W XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKM HM3y4aceMbIX
O0BEKTOB — XMMHYECKHMX BEIIECTB M XUMHYECKUX PEaKLUUH, BBIIBIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIIEACTBEHHBIE CBSA3H U IPOTHUBOPEUHS B M3y4aeMBbIX MIPOLECCAX U ABICHUIX.

BazoBble uccienoBarebcKue NeiicTBHA:

YMEHHE HCIOIb30BATh MTOCTABICHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA ITO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI M1 (POPMUPOBAHMS THUIOTE3bl IO IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIEHUH;

npuoOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpPraHM3alMM M [POBEACHUIO YYCHUYECKUX
JKCIEPUMEHTOB, YMEHUE HaOJI0JaTh 3a XOIOM IMIPOLECCa, CaMOCTOSTEIbHO IPOrHO3HUPOBATH €ro
pesynbraTt, (opmynupoBaTh 0000IIEHMS X BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO OIBITA,
HCCIII0OBAHNS, COCTABIIATh OTYET O MPOJEIaHHON padorTe.

PaGora ¢ nunpopmanueii:

yMEHHE BBIONPATh, aHAIN3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALMIO Pa3InIHbIX BUIOB U (popm
MPEACTABICHHS, NOIYYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB (HayYHO-TIOMYJSApHAsl JUTEpaTypa XUMHUYECKOTO
CoZiepKaHusl, CIpaBOYHbIE 1TOCOOuSs, pecypcsl MHTEpHeTa), KpUTHUECKH OLIEHUBATh MIPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OpMaIHIo;

yMEHHE NPUMEHATh Pa3IM4yHble METOABl M 3alpochl NMPH IOHCKE M 0TOOpe MHpOpMauuu MU
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOOUMBIX JJIsl BBHINOJHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3alad
ONpenenéHHOro THMA, NOpPUOOpeTeHHe ombplTa B O0JACTH  MCHOJNB30BAaHUS  MH(POPMAaLMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHI, OBJaJAE€HUE KyIbTYypOH aKTHBHOTO HCIIOJNB30BaHUSA pa3IUYHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMpaTh ONTHUMAJIbHYIO (popMy mpencraBieHus: HHGOPMALUH U



WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JuarpaMMaMi, APYrHMH (QopMaMu
rpaduku 1 ©X KOMOUHAIMSIMU;

yMEHHE UCIONb30BaTh M aHAJIM3UPOBATh B Mpolecce Y4YeOHOH M MCCIEeAOBATENbCKON
JeATebHOCTH WH(GOPMALMI0 O BIUSHAW MPOMBIIIICHHOCTH, CEIbCKOTO XO3AWCTBA M TPAHCIOPTa Ha
COCTOSIHME OKPY>KaIoIe MPUPOAHON Cpeibl.

KomMmyHukaTuBHbIE YHHBepCAJIbHbIE YUeOHbIE 1€l CTBHA:

YMEHHUS 3a7aBaTh BOMPOCHI (B Xoae auayiora W (WJIM) AMCKYCCHH) IO CYIIECTBY OOCYXIaeMoun
TeMbl, (HOPMYITHUPOBATH CBOU MPEIJI0KECHUS OTHOCUTEIILHO BBITTOJHEHUS MTPEUIOKCHHOM 3a/1a4H;

YMCHUA TMPEACTABIATL IMOJYUYCHHBIC PE3YJIbTAThI MMO3HAaBaTEIHLHOMN JACATCIBHOCTU B YCTHBIX H
MHUCBbMCHHBIX TEKCTaX; ACIATbhb IMPE3CHTAUHUIO PE3YJIbTATOB BBINIOJIHCHUA XHUMHYCCKOI'O SKCIICPUMCHTA
(;1abopaTopHOro OIbITa, JIAOOPATOPHOH padOTHl IO MCCICAOBAHUIO CBOMCTB BEIECTB, Y4EeOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO0 COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATENBHOH WU
WCCIIEIOBATEILCKOW JIEATEFHOCTH IPH PElIeHWH BO3HUKAIOMIMX IMPoOJeM Ha OCHOBE yuéra oO0IInX
WHTEPECOB M COIJIACOBAaHUS NO3WIMKA (0OCYXIEHUs, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMEI,
KOOpAWHALIMS COBMECTHBIX JIEMCTBUM, ONpPENENIEHUE KPUTEPUEB IO OIEHKE KAayecTBa BbIIIOJIHEHHOU
paboThl U ApyrHE).

PerynsiTuBHbIE YyHUBepCcAIbHBIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO ONPEAEIATh IeNu JIeITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOIMPOBaTh M TpPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATENBHOCTh, BBIOMpATh HamOosee
3¢ dexTuBHBIC CrIOCOOBI pelIeHUs YIeOHBIX M MO3HABATEIBHBIX 33J1a4, CAMOCTOSTEILHO COCTABIIATh HIIH
KOPPEKTUPOBATh NPEAJIOKEHHBIA AJITOPUTM JIEMCTBUM MPU BBIIOJHEHUH 33aJaHUN C YYETOM IOIY4YEHHS
HOBBIX 3HAaHUH 00 HN3y4acMbIX o0BbeKTax — BCHICCTBAX M PpEAKNUAX, OICHHUBATb COOTBETCTBHEC
MOJTyYEeHHOTO pe3ylibTaTa 3asBIICHHON €M, YMEHHWE HCIOJh30BaTh WM AaHATU3WPOBATH KOHTEKCTHI,
TpeyIaracMbple B YCIIOBUH 3aJaHUH.

HPEJAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB 110 OCBOSHUIO 005S3aTEFHOTO COAEPIKAHMS, YCTAHOBIEHHOT'O
TaHHOM (emepanbHON padodeii MporpaMMoi, BEIACISIOT: OCBOSHHBIC O0YJAIOIIMMICS HayIHBIC 3HAHWS,
YMEHHSI M CIIOCOOBI ACHCTBHUH, crienubruIecKue I MPEIMETHON 001acTH «XUMUSM», BUIBI ICITCIBHOCTH
[0 TIOJIYYEHUIO HOBOTO 3HAHWSA, €r0 WHTEPIIPETaldd, MPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3INIHBIX
Y9e0HBIX ¥ HOBBIX CUTYaIlHsX.

K xoniy oOydenus B 8 kJjiacce mpeaMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTPaXkaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

®  pPacKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX ITOHSITHNA: aTOM, MOJIEKYJIa, XUMIYECKHI JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOAHOPOAHAS), BAIIEHTHOCTb,
OTHOCHTENbHAS] aTOMHAs M MOJIEKYIISIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJSpPHAs
Macca, MaccoBas JONs XMMHYECKOTO JJIEMEHTa B COSIWHEHWH, MOJAPHBIA O0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COIIb, JIIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHHUS, XHUMHYECKas
peaxmusi, KIacCU(pUKAIM PeaKifii: Peakud COSAWHEHUS, PEaKIHH Pa3JIOKEHUS, PEaKIiH
3aMeIIeHns, peakuy OOMEHa, 3K30- H JHJOTEPMUYECKHE PEaKIUH, TeruioBod dddekt
peaxkmum, SApo aToMma, JJEKTPOHHBIM clod arToMa, aToMHas opOWTamb, paguyc aToma,
XUMHYECKas CBS3b, MOJIIPHAs U HETONIsIpHas KOBaJICHTHAs CBSI3b, HOHHAS CBS3b, MOH, KATHOH,
aHWOH, PACTBOP, MaccoBast JIOJs BelecTBa (MIPOIEHTHAs KOHIIEHTPAIIHS) B PACTBOPE;

® JULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHSITHH M MPUMEHSATH 3TH TOHSITHS
TIPY OTFICAHWY BEIIECTB M MX MPEBPAICHHIA;

® JICIIOJNIB30BaTh XMMHUYECKYIO CHMBOJUKY JUISI COCTaBIIEHHS (OPMYN BEUIECTB M YypaBHEHUI
XUMHUYECKUX PEaKIIHii;

e ompenensiTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCAWHEHMSX, CTEIIEHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAIIEKHOCTh BELIECTB K ONpeNeIEHHOMY KIaccy
coeMHEHWH 1O (QopMmynaM, BHJ XUMHUYECKOW CBs3M (KOBaJieHTHass W HOHHas) B
HEOPraHUYECKUX COCTUHEHUSIX;



packpeiBath cMmbicn llepuogmueckoro 3akoHa [I. WM. MeHneneeBa: JOe€MOHCTPUPOBATh
MOHUMaHNE NEPHUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX TOJOKEHUS
B [lepmoanyeckoii cucteme, 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOTazipo;

OIUCHIBATh M XapaKTepu3oBaTh TabmmuHyto Qopmy I[lepuomudeckoll CHCTEMBI XUMHUYECKHX
9JIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHAsl moArpymma (A-Tpynmna)» u «nododHas MOArpyIma
(b-rpymma)», Manele U OONbIIME MEPUOABI, COOTHOCUTH 00O3HAUEHHUS, KOTOPbIE MMEIOTCS B
tabmune «llepuonuueckas cucreMa xumudeckux a3nemeHtoB J[. . MenneneeBa» ¢
YHUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
sipa, 00IIee YMCIO AIEKTPOHOB M pacIipeAciIeHUe UX M0 IIEKTPOHHBIM CIIOSIM);
KJIacCH(UIIMPOBATH XUMUYECKHE AIIEMEHTHI, HEOPraHUYECKUE BEIISCTBA, XMMUYECKHE PEaKIInU
(110 YMCTy ¥ COCTaBy YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TermioBoMy 3ddekty);
XapaKTepr30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB PAa3JMYHBIX KIIACCOB,
MOATBEPXKIasi OMUCAHWE TPUMEpPaMH  MOJIEKYISIPHBIX ~ yPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHHUS XUMHUYECKHX TPEBPAIICHHUH B PA3IMUHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCHTEILHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BENIECTB, MacCOBYIO JIOJIO
XUMHAYECKOT0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MACCOBYIO JIOJNIO BENIECTBA B PacTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKOW pEaKIIny;

MPUMEHSTh OCHOBHBIE OIEpAIlMd MBICIUTENFHON JEATENbHOCTH — aHalu3 H CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEMATH3AlWI0, KIACCU(UKAIMIO, BBISBICHUE NPUYNHHO-
CIIEZICTBEHHBIX CBS3€M — I W3Y4YCHHS CBOMCTB BEIIECTB M XHMHUYECKHX PEaKIIHA,
€CTeCTBEHHO-HAyYHBIE METONBl TO3HAHWS — HAONIOACHWE, W3MEpPEeHHEe, MOJACIHpPOBaHHE,
AKCIIEPUMEHT (peaIbHBIM W MBICIICHHBIH );

CIIEIOBATh MPABUIIAM TI0JIb30BAHHS XHMUYECKON TIOCY/ION M 1a00paTOPHBIM 000pYJIOBaHUEM, &
TaKKe TMpaBWJiaM OOpallleHHuss C BENIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMH TI0
BBITIOTHEHUIO  J1aOOpAaTOPHBIX XUMHYECKHX OINBITOB 110 TIONYYEHHUI0O M COOMpaHHIO
razoo0pa3HbIX BEIISCTB (BOAOpOJAa MW  KHCJIOPOJa), IPUTOTOBJIICHUIO PAcCTBOPOB C
onpenenéHHOW MacCcoBOM JioJiel pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB IEIOYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMmyc, heHon(pTaNenH, METHIIOPAHXK U IPYTHE).

K xonIy o0y4eHus B 9 kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpakaTh
cOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBICTT OCHOBHBIX XHMUYECKUX MTOHATHN: XMMHIYECKUI AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, AaHHWOH, TIPOCTOE BEIIECTBO, CIIOKHOE  BEIIECTBO, BallEHTHOCTb,
AEKTPOOTPUIIATENIFHOCTh, CTEIeHb OKHCICHHS, XMMHUYeCKas peakius, XHUMUYecKas CBS3b,
TeroBoi A (eKT peakuuu, MOk, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEITIEKTPOIUTHL,
AEKTPOIUTHYECKAsT TUCCOIMAINS, PEaKIMd HOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecre, OOpaTHMble ¥ HEOOpaTHMblE pPEaKIHH, OKUCIHTEIbHO-BOCCTAHOBHUTEIBHEIE
pEeaKuu, OKUCIHUTENb, BOCCTAHOBUTENh, OKHCIEHHWE U BOCCTAHOBIICHHE, aJIIOTPOIHS,
aM(pOTepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAS, MOHHAS, METAJUTMUYECKAas ), KPUCTAILTIIECKas
pemérka, KOppO3usi METaUIOB, CIUIABBl, CKOPOCTh XUMHUYECKOW PpEaKify, TpPeAeabHO
nonyctuMmas konueHnTpanus IIIK Bemectsa;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHUH W TMPUMEHSTHh DTH TMOHSTHS
TIPY OTFICAHWY BEIIECTB M VX TPEBPAIICHHUIA;

HCIIONb30BaTh XUMHYECKYI) CHMBOJIMKY IS COCTaBJCHUS (POpMyN BEIIECTB W ypaBHEHHIA
XUMUYECKUX PEaKIIHi;

ONPEAENIATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSIX
pa3IMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONMPEACNEHHOMY KIAcCy COCAUHEHUH o
dbopmynam, BHI XUMHYECKOW CBs3M (KOBaJIeHTHAs, WOHHAs, MeTajulnyeckas) B



HEOpraHWYEeCKUX COCAWHEHMAX, 3apsi]l MOHA MO XHMHUYEcKoil (opmyse, xapakrep cpelasl B
BOAHBIX PAcTBOpax HEOPTaHWYECKHX COEAWHEHUH, TUN KPUCTAJIMYECKOW PEIETKH
KOHKPETHOTO BEIECTBA;

packpeiBath cmbicn [lepuonnueckoro 3akoHa Jl. Y. MeHneneeBa U AEMOHCTPUPOBATH €r0
MOHWMAaHKE: ONHUCHIBATh U XapaKTepu3oBaTh TabmuuHylo Qopmy Ileproandeckoil cucTeMbl
XUMHYECKUX DJIEMEHTORB: pa3inyaTh IMOHITHS «TJIaBHAs moarpynna (A-rpymnmna)» u «modoyHas
noarpynmna (b-rpynmna)», Maneie W OonblIMe TMEPUOABI, COOTHOCHTH OOO3HAYEHHUs, KOTOpHIC
HMCHOTCA B HGpHOZ[H‘ICCKOfI Ta6HI/IHC, C YHUCIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA aTOMOB
XUMHAYECKUX AJIEMEHTOB (COCTaB M 3apsil sApa, 00Iee YKCIIO IIEKTPOHOB H PacpeieiecHue UX
[0 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOINME 3aKOHOMEPHOCTH B W3MCHEHHH CBOWMCTB
3JIEMEHTOB M MX COENMHEHUW B MPEAENax MAJbIX IEPUOJIOB U IVIABHBIX IOAIPYIN € Y4ETOM
CTpOCHUSA UX ATOMOB;,

KIIaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHE 3JIEMCHTBI, HCOPraHNMYCCKNUEC BEUIECTBA, XUMHNYCCKUEC PCaKIITNU
(Mo 4mWcny M COCTaBy YYacTBYIOUIMX B PEAKIUH BEIIECTB, 1O TEIIOBoMY 3(dekTy, 1o
H3MEHEHHIO CTEIIeHEH OKUCIICHUS XUMHYECKHX SHGMGHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUUCCKHE XMMHUYSCKHUE CBOMCTBA MPOCTHIX H
CJIOXXHBIX BE€OIECTB, IMOATBCpXKAasd OIMMCAaHUC TMPUMEPAMHU MOJICKYJISPHBIX W HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHYECKON ANCCOIUAIINN KUCIIOT, IIEI0Yel U colel, TIOTHbIe
U COKpamIéHHbIE ypaBHEHHS peaKIMid HOHHOIO OOMEHA, YypaBHEHHUS  PEaKIuii,
MMOATBEPXKAAOININX CYHICCTBOBAHUEC TE€HETUYECKON CBS3H MCXAY BEIICCTBAMH PA3JINYHBIX
KJIACCOB;

packppIBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX  PEAKIHHA  IOCPEICTBOM
COCTaBJICHUSA JJIEKTPOHHOTO OallaHCca 3TUX PEAKITHIA;

MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOEHHS, BO3MOXHOCTH
MIPOTEKaHUSI XUMUYECKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MAaCcCOBYIO JOJTIO
XUMHYECKOr0 dJIeMeHTa Mo (opMmyie COeMHEHHs, MAacCOBYIO JIOJNIO BENIECTBA B PacTBOPE,
MIPOBOIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKON PEAKIIUH;

COOJFONIAaTh TIPaBMIIA TTOJF30BAHUS XUMHUYECKOW TIOCYI0H M J1a00OpaTOPHBIM 000pyIOBaHHEM, a
TaK)Ke TIpaBHUiia OOPAIEHNS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMH IT0 BBIITOTHEHHIO
7a00PaTOPHBIX XMMHYECKHX OIBITOB IO TONYYEHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yrIIeKHUCiIoro rasa);

MIPOBOIUTH PEaKINH, TOATBEPKIAIONINE KAa4eCTBEHHBId COCTAB pA3UYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM ITYTEM XJIOpWUA-, OPOMHI-, HOAWUI-, KapOoHaT-, dhocdar-, crmmkar-,
cynbdaT-, THIPOKCHA-WOHBI, KATHOHBI aMMOHHS ¥ HWOHBl H3yYEHHBIX METAJIOB,
MIPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIC OIl€palllu MBICIIUTEIHHON ACSITEILHOCTH — aHAIIN3 U CHUHTE3, CPaBHECHHUC,

0606H_ICHI/IG, CHUCTEMATU3alllI0, BBISABJICHUC IMPUYUHHO-CIICACTBECHHBIX CBsI3CH — s N3Yy4YCHUSA

CBOMCTB BEIIECTB U XHMHYECKHX peaxunﬁ, €CTCCTBCHHO-HAYYHbIEC METOAbI IIO3HAHUA —

Ha6J'IIO)leHI/IC, HU3MCPECHUEC, MOACINPOBAHUEC, SKCIICPUMCHT (peaJ'ILHLIfI nu MLICHeHHLIﬁ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTHYeckue

DJIeKTpOHHbIe (LH(POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 5 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos
Jara
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3Y4YeHH s
padoTsbI padoThI
1 Nucrpykrax no T.b. IIpenmer xumun. Poib 1 3.09
XMMMH B )KU3HHU 4esioBeka. Tena u BeiecTBa '
2 [TousTHE O METOAAX TIO3HAHMS B XUMUHU 1 5.09
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a6OPATOPUU U TPUEMBI 1 1 10.09

oOpallieHus ¢ J1abopaTOPHBIM
000pyI0BaHUEM

Yucrtele BemtecTBa 1 cMecu. CriocoOnl
4 . 1 12.09
pasneneHus cMecen

[Ipaktuueckas padota Ne 2 «PazneneHue

5 cMmecell (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 1 17.09
COJIH )»

6 Bxoanas koHTpoJIbHAs paboTa 1 1 19.09

7 XUMHUYECKUE FITEMEHTHI. 3HAKU (CUMBOJIBI) 1 94.09
XUMHUYECKUX JIEMEHTOB

8 [IpocThie U CIOKHBIE BEIIECTBA 1 26.09

9 ATOMBI U MOJICKYJIBI. 1 1.10
ATOMHO-MOJICKYJISIPHOE YUCHHE '
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyina. BanreHTHOCTB 1 3.10

AaTOMOB XMMHWYCCKHX 3JICMCHTOB

11 OtHOcUTeNbHAag aTOMHAs Macca. 1 8.10




OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca

MaccoBas 101 XUMHYECKOI'0 3JIeMEHTa B

12 10.10
COCITMHEHUU

13 KomnnuecTtBo BemecTBa. Mo, MossipHast 15.10
Macca

14 Ou3nYeCcKUe U XUMUICCKHUE SBIICHUSI. 17 10
XUMHYeCKast peaKius '

15 [Tpu3naku u ycnomxmu MIPOTEKAHUS 99 10
XUMHYECKUAX PEaKIIHi

16 3aKoH COXpaHEHHUS MaCCHI BEIIECTB. 24.10
XuMHuecKre ypaBHEHHUS '

17 Berurcnienus: KoJiM4ecTBa, MacChl BEIIEeCTBA 511
10 YPaBHCHUSIM XUMHUYCCKHX PEaKIIHMA '
Knaccudukanuss XuMUUeCKuX peakinii

18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIIICHHUS, 7.11
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIuKIonequcT. O0o0IIeHnE U 12.11
cUCTeMaTu3aIlus 3HaHUH

20 KontponbHas padorta Nel o teme 14.11
«BermiecTBa 1 XUMHYECKUE PEAKIITUI '
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopom — 31eMeHT U IpOCTOE BEIIECTRO. 19.11
O30H
duznyeckue U XUMHYECKHUEe CBOICTBA

22 KHCIOpoJa (peakluy OKUCIIEHUS, TOPEHHUE). 21.11
[TonsiTre 06 okcuaax

23 Crioco6bl MosTyyeHHst KUCI0po/a B 26.11




nabopaTopuu U MIPOMBIIIUICHHOCTH.
IIpumeHeHnue kucnopoaa

TemoBoit 3¢ (hekT XUMHUECKON peaKInH,

24 MOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH, 28.11
9K30- U PHJIOTEPMHUUYECKHUX PEAKITHIX
TormBo (HedTh, yroib U METaH).

25 3arps3HeHue BO3/IyXa, CIocoObI €ro 3.12
MPEOTBPAICHHS
[IpaxTnueckas padota Ne 3 o Teme

26 «[Tony4uenne u coOMpaHue KHCIOPO/Ia, 5.12
M3y4YEHUE €ro CBOWCTB)

97 Bomopoa — aneMeHT U MpocToe BEMIECTRO. 10.12
Haxoxnenue B mpupoe

28 ®u3nyecKkue 1 XMMHYECKHE CBOMCTBA 12.12
BoJopoJa. [Ipumenenue Bogopoaa '

29 [ToHsiTHE O KHUCHOTAX U COJAX 17.12
CriocoOsl mostyueHust BOAOpoa B

30 19.12
abopaTopuu
[IpakTrueckast pabota Ne 4 o Teme

31 «ITomyuenue u coOupaHue BoI0OPOIa, 24.12
W3Y4YEHUE ero CBONCTBY

32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO 26.12
Brruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 ra3a o ero U3BeCTHOMY KOJIUYECTBY 9.01
BElleCTBA WU 00bEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaxiuy Ha OCHOBE 3aKOHA 0OBEMHBIX 14.01

OTHOIIIEHUH Ta30B




35

dusuyeckue U XUMUYECKUE CBOMCTBA BOIbI

CocraB ocHoBauuii. [lorsarue 06

36
WHJIMKATOpax
Bopa xak pactBoputens. HacbllieHHbIe U

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 10s
BEILECTBA B PaCTBOPE
[IpaxTnueckas padota Ne 5 o Teme

38 «IIpuroToBieHne pacTBOPOB C
OIIPeNENEHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbnas pabora Ne2 no teme
«Kucnmopoa. Bomopoa. Boma»

40 Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa
[Tosmydyenne u XMMHUYECKUE CBOIMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX
OKCHUJIOB

42 OcHoBaHus: cocTaB, Ki1accudukanus,
HOMEHKJIaTypa

43 [Tonydenune u XuMHUYECKHE CBOMCTBA
OCHOBaHUH

44 Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

45 [TonyueHnue u XuMU4YeCKre CBOMCTBA KUCTIOT

46 Conu (cpemHue): HOMEHKIIATypa, COCOObI
MOJYy4YeHUs, XUMUYECKUE CBOMCTBA

47 IIpaktuyeckas padora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC




«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX
COEIMHEHUI

48

['eHeTnueckas cBsI3b MEXKY KJaccaMHu
HEOPraHWYECKUX COCIMHEHU

49

O00011IeHME U CUCTEMATU3ALIUS 3HAHUN

50

KonTtponsnas pabora Ne3 no teme
"OCHOBHBIE KJIACChI HEOPTaHUYECKUX
coeuHeHui"

51

[lepBbie MOMBITKY KIIACCU(PUKALIUU
XUMHUYECKUX 3IeMEHTOB. [IoHATHE O
rpynnax CXOAHbIX JIEMEHTOB

52

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemenToB /I, W.
Meunneneena

53

[lepuoapl, TpyMIIbI, MOATPYIIIBI

54

Crpoenne atomoB. CocTaB aTOMHBIX SIIED.
N3oTomnet

55

CtpoeHue AIeKTPOHHBIX 000JI0YEeK aTOMOB
aneMeHToB [lepuoauueckoit cuctemst /1. U.
Meunpeneena

56

XapakTepucTUKa XMMUYECKOTO 2JIEMEHTA T10
ero noJioxkenuto B [leproauueckoit cucreme
J. 1. MeHnaeneeBa

57

3nauenue [lepuoanueckoro 3akoHa Jyist
pa3BuTUA HayKu U npaktuku. . M.
MeneneeB — yd€HBIH, IEAAror u
IpaXKJaHUH

58

aﬂeKTpOOTpI/IHaTCJ'ILHO CTb aTOMOB




XHUMHYECKUX 3IeMeHTOB/ Beepoccuiickas
poBepoYHas pabora

59 HNonnas xumuveckast CBsI3b 1

60 KoBaneHnTHas moJyisipHasi XAMU4eCcKasi CBSI3b 1

61 KoBanenTHas HemoJIsipHasi XMMUYECKast 1
CBSI3b

62 CreneHb OKUCIICHUS 1

63 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC 1
peaxiuu

64 OKHCIUTETN ¥ BOCCTAHOBUTEITH 1

65 KonTponbnas pabora Ne4 o teme 1
«CtpoeHue atToMa. XMMHYECKas CBA3b)»

66 Peseprubiit ypok. O6001IeHNE 1 1
cUCcTeMAaTu3alys 3SHaHU!

67 [Ipomexxyrounas arrectanus. Mtorosas 1
KOHTpOJIbHAs paboTa

68 PeseprubIit ypok. O6001IeHNE 1 1
crcTeMaTH3allHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




9 KUIIACC

KoaunuyecTBo 4acoB

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero H3Y4YeHH S
padoTsbI padoThI

Nucrpykrax no T.b. [lepnoauueckuii 3axoH.

1 [Teprouveckasi cucTeMa XUMUYECKUX 1 3.09
anemeHToB J[. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB

2 XUMUYECKHX JIEMEHTOB MEPBBIX TPEX 1 5.09
MIEPHOJIOB
Knaccudukanusa u HoMeHKIaTYpa

3 ¢ P 1 10.09
HEOPraHMYECKUX BEILEeCTB
Bupl XuMU4eckoil CBA3U U TUTIBI

4 N 1 12.09
KPUCTAITMYECKUX PEHIETOK

5 Bxoanas koHTpoJIbHAs paboTa 1 1 17.09
Knaccudukanus XUuMHYECKUX peakLuid Mo

6 1 19.09
Pa3IMYHbBIM MPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEaKIIHH.

7 [ToHATHE O TOMOTEHHBIX M T€TEPOTECHHBIX 1 24.09
peaxkuusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@DaxTopsl, BIUSIOUINE HA CKOPOCTh

8 PoL B P 1 26.09
XMUMHYECKOHN peakIny U TOJ0KEHUE
XMUMHUYECKOTO PaBHOBECHUS
OKHCAUTENHEHO-BOCCTAHOBUTETIHHBIC

9 1 1.10
peaxiuu




Teopust 3NEKTPOIUTUUECKON TUCCOIHAIUY.

10 3.10
CunbHbIe U clladble AIEKTPOIIUTHI

11 Honnbie ypaBHEHHUS peakuit 8.10
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI

12 B CBETE IPEJICTaBICHUN 00 10.10
AMEKTPOIUTUICCKON TUCCOITUAITTT
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MpeACTaBICHUHN 00 IEKTPOIUTHUECKON 15.10
JMCCOIIAAITAT

14 [TonsiTHe o ruaponnse comeit 17.10

15 O06o01enre 1 cucTeMaTru3amus 3HaHUA 22.10

16 [Ipaktuueckas padota Ne 1. «Pemenne 94.10
SKCMEPUMEHTAIbHBIX 3344
KonTtponbHas padota Ne2 o teme

17 «DNEKTPOIUTHYECKAS TUCCOITAAIIHSL. 511
XUMUYECKUE pPeaKllii B pacTBOpax»

18 OO01as XxapakTeprUCTUKa raJIoreHoOB. 711
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa '
XnopoBonopoa. ConsiHast KUCTIOTA,

19 XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE, 12.11
MIPUMEHEHHE
[IpakTnueckas paborta Ne 2 o Teme

20 «[lony4yeHne cOJIHON KHUCIOTHI, U3ydEHUE €€ 1411
CBOMCTB»

Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
21 peakiuii, eclii OJIMH U3 PEareHTOB JaH B 19.11

U30BITKE




22

OO0mas xapaktepuctuka 3neMeHToB VIA-
TPYIIIbI

21.11

23

AJTOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
Haxoxnenue cepbl U €€ COeTMHEHUH B
npupoje. XMMHYECKHUE CBOMCTBA CEPbI

26.11

24

CepoBogopo, cTpoeHue, puzndeckue u
XUMHUYECKUE CBOMCTBA

28.11

25

Oxcunpl cepbl. CepHast KUCIIOTa, prU3HUECKUe
U XUMHWYECKHEC CBOI\/'ICTBa, IMPUMCHCHHUEC

3.12

26

XUMHUYECKUE PEAKIIUH, JIeKaAIIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4eHust
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE
OKpYXaIOILIEeH cpeibl COEMHEHUSMHU CEPBI

5.12

27

Brruncinenne MaccoBOU TOJIH BEIXOJA
MPOAYKTA PEaKIINHI

10.12

28

OO6mras XxapakTepucTuka 3J1eMeHToB VA-
rpymmsl. A30T, pacpoCTpaHEHUE B IIPHPO/IE,
¢bu3nvecKkue 1 XUMHYECKUE CBOICTBA

12.12

29

AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC H XUMHWYCCKHUC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

17.12

30

[IpakTnueckas pabota Ne 3 mo Teme
«[lonyyeHue aMMuaka, U3yueHUeE ero
CBOMCTB»

19.12

31

A30THas KuCOTa, € pusnueckue u
XMMHUYECKUE CBOMCTBA

24.12

32

Hcnonb30BaHNEe HUTPATOB U COJIEH aMMOHHS
B KaueCcTBE MUHEPAJIbHBIX y100pEeHUH.

26.12




XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOLIECH
Cpe/ibl COEIMHEHUAMHU a30Ta

dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCIIOTa, (PU3HUECKUE U XUMUICCKHEC 9.01
CBOWCTBA, MTOJy4CHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe

34 MUHEPATbHBIX YI00pEeHU. 3arpsi3HeHNe 14.01
MIPUPOAHOM cpenbl hochaTamu

35 VYrnepos, pacnpocTpaHeHue B IPUPOJIE, 16.01
¢bu3nvecKkrne 1 XUMHYECKHE CBOMCTBA '
Oxkcunpl yriaepoja, ux pusndeckue u

36 XUMUYECKHE CBOMCTBA. DKOJIOTMYECKUE
po0IeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoJa
(V)

37 VYronpHas KucnoTa u e€ coiu
[IpakTuueckast padota Ne 4 o Teme

38 "[TomyueHue yriaekucioro rasa.
KauectBenHnas peakius Ha kKapOoHaT-HOH"

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX
BEI[ECTBAX KaK O COCIMHEHUSX yriiepo/ia

40 Kpemuwuii u ero coenuHeHUS
[IpakTuueckas pabota Ne 5. Pemenue

41 AKCMEPUMEHTAIBHBIX 33124 0 TEME
«Baxxnelinme HeMeTaJIbl U UX COSAUHEHUSD

42 KonTponpHast padota Ne3 o teme
«BaxxHeliue HeMeTaJuIbl U UX COSAMHEHUSD

43 OOm1ast XxapakTepUCTUKAa XMMUYECKHX




3JIEMEHTOB — METaJIOB. MeTrannnueckas
CBS3b M METAJNINYECKasi KpUCTAJUINYECKas
pemérka. Pu3nyecKue CBOMCTBAa METAIJIOB

XUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUN psil HANIPSHKEHUH
METaJIIOB
OO6mue cnocoObl MOTYYSHHUS METAIIOB.

45 CrnaBel. BeraucneHus mo ypaBHEHUSIM
XUMHYCCKUX PEaKIIHi, eCITH OJHH U3
PEareHTOB COJIEPIKUT IIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB

47 [IlemouHbBIC METAILITBI

48 OKcHbl ¥ THAPOKCUIBI HATPUS U KAJTHSI

49 [[lerouHO3EMETBHBIE METAIUTBI — KAJTBLHN 1
Maraui

50 Baxueiimne coequHEHNS KaJIbLIU

51 O00011eHre U cucTEMaTU3aLMs 3HAHUN

52 JKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS

53 [IpakTueckas paborta Ne 6 o Teme
"YK€cTtkoCTh BOBI M METO/IbI €€ YCTpaHEHUs "

54 ATIOMUHHI

55 AmpoTepHbIe CBOWCTBA OKCHIA U
TUIPOKCHUIA

56 Kenezo

57 Oxcuppl, THAPOKCHIBI U cou xkene3a (1) u

xenesa (1)




58 O00011IcHNEe ¥ CHCTEMAaTH3aLKs 3HAHUI 1
[Ipaktudeckas padora Ne 7. Pemenue

59 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe 1
«Baxuenime MeTajuIbl U UX COCTUHEHUI
Brruucnenus mo ypaBHEHUSIM XUMHUYECKHX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B

60 M30BITKE W COACPIKUT MPUMECH. 1
Brrancnenns MaccoBol JOJIM BEIXOZA
MPOAYKTA PEAKITNH

61 O00011IeHrEe B CHCTEMATH3AIIHs 3HAHUI 1

62 KonTtponbnas pabora Ne4 no teme 1
«Baxnennine MeTalIbl M UX COCTUHCHUS

63 BeniectBa u maTepualnbl B TOBCEAHEBHOM 1
JKM3HU YeJoBEKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1
cpebl

65 Ponb XxumMuu B pemieHnn SKOJOTHYECKUX 1
npooieM

66 PesepBuslit ypok. O6001IeHE U 1
CHCTEMAaTU3alMs 3HAHUI

67 [Ipomexyrounas arrectanus. torosas 1
KOHTpOJIbHAS paboTa

68 PezepBHblit ypok. O00O1IIEHNE U 1
CHCTEeMAaTHU3alHsl 3HaHUI

OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME




