MyHununajibHoe 010/KeTHOe 0011e00pa3oBaTe/IbHOE YUpPeKIeHne
«XaraxykaeBckasi cpeqHsis o0meo0pa3oBaTebHas Ko0JIa Ne6

HMEeHHN AxXMea XaTKOBa»

CornacoBaHo. Y1Bepxaato.

3am. aupekTopa no YBP Hupexrop MBOY COII Ne 6
HaxyxeBa H.A. VYgaxkokoB A.M.

« »_ 2023 IIpuxas Ne or «_ » 2023

Paboyas nporpamma
0 XUMUHM JJI 8-9 KIIaCCOB € UCTOJIb30BAHUEM
o0opynoBaHus HeHTpa «Touka pocTan
OcHoBHOE 0011ee 0OpazoBaHue ba3oBbIil ypOBEHS.
2023-2024 yueOHbIi1 TOA

CocTaBUTEND:
Hednsamesa A.K.
YYurenp XUuMuu

MBOY COII Ne6

a. [Tmmyao
2023



[Iporpamma o XMMuM Ha ypOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUs COCTaBJI€HA Ha
OCHOBE TPeOOBAHMI K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbI
OCHOBHOro oOmero oOpaszoBanus, npenacraBieHHbIX B PI'OC,a Takke Ha OCHOBE
denepanbHOil paboueil mporpaMMbl BOCIUTaHUS U C YYETOM KOHILIEIIUHU MPETOAaBaHus
yueOHoro npenmera «XuMus» B 00pa3oBaTelibHbIX opranuzanusax Poccuiickoit
denepauni.

Ha 6a3e uentpa «Touka pocTtay obecnedyuBaeTcsl peanu3aius o0pa30BaTEIbHBIX
nporpaMM 1O  XUMHH, pa3pabOTaHHBIX B  COOTBETCTBHH C  TpeOOBaHUSIMU
3aKOHOJaTeIbCTBA B chepe 00pa3oBaHMUS.

Ucnonw3oBanue o6opynoBanus «Touka poctay npu peanuszanuu aaHHor ®OOII
NO3BOJISIET CO3/1aTh YCIOBUSA:

- paCIUPCHUA COACPKAHUA MIKOJIBbHOT'O XUMHUYICCKOTI'O O6p3,30BaHI/IH;

-JIIS TIOBBIIICHUS TIO3HABATEILHOW aKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-
HAy4YHOU 00/1aCcTH;

-JIA pa6OTI)I C OJapCHHBIMHU IIKOJIBHUKAMH, OpTraHHU3alus HUX Pa3BUTUA B
O6p&30BaT€HLHOﬁ u TBOp‘lCCKOﬁ ACATCIIBHOCTH.

3HaHMe XUMHH CIYKUT OCHOBOM JJisi POPMHUPOBAHUS MHUPOBO33PEHUS 00yUaroIIerocs,
€ro TMpEeICTaBICHUII O MaTepUaIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJIb HUrPAIOT
dbopMupyemble XUMHUEW TMPEJCTaBICHUS O B3aUMONPEBPALICHUAX JHEPIUU U 00
HBOJIIOIIUHU BEIIECTB B MPHUPOE, O MYTAX PEHICHHS TJI0OATBHBIX MPOOJIeM YCTONYMBOTO
pa3BUTHS YEeJI0BEYECTBA — CBIPbEBOM, SHEPTETUYECKOM, MUAIIEBON H
HKOJIOTUYECKOM 0€30MacHOCTH, TPOOIIEM 31PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEU MJIsi caMOpa3BUTUA U (HOPMHUPOBAHUS
KyJbTYpBI JINYHOCTH, €€ 00IIeH 1 PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHWUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB  HMX  CaMOCTOATENBHON  y4eOHOW  NeATeTbHOCTH,
DKCIIEPUMEHTATBHBIX WM HWCCIENOBATEIBCKUX  yYMEHHH,  HEOOXOAMMBIX  Kak
B TIOBCETHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTEIHHOCTH;

3HAKOMHUT CO CIIENU(UKON HAYYHOTO MBITIUICHHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/Ia HA €IMHCTBO NPUPOJbI U YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM ATalloM
B (hOPMHUPOBAHNH €CTECTBEHHOHAYYHOW TPAMOTHOCTH O0YYarOIINXCS;

croco0cTByeT (OPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSIM, K MPUPOJIEC, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B IKOJOTHYECKOE 00pa3oBaHUeE
00yYarOITHUXCS.

JlaHHble HampaBiieHUsT B OOYYEHHM XUMHUU OO0ECIEUUBAIOTCS CIEUH(PUKOM
cojiepKaHus yueOHOro mpeiMeTa, KOTOPbIH SIBIsETCS MEJarornuyecku aJanTUPOBAaHHBIM



OoTpakeHHeM 0a30BOIl HAYKM XMMHUHU Ha ONPENEIEHHOM 3Tarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOOpa30BaHHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MMOHSITHI XUMHUH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTMEJIbHBIX 3HAYMMBIX MOHATHI OpPraHUYECKOU
XUMMUHU.

CtpykTypa colep)KaHUs MPOrpaMMbl MO XUMUU C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOTI0 MOoAX0/a K €€ n3yueHuto. CoaepxaHue CKIAJAbIBACTCS U3 CUCTEMbI MOHITUI
0 XHUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI MOHITUA O XUMHYECKOU pPEAKIIMU.
O6e 3TH CcHCTeMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIMIY I[OCIEA0BATEIHLHOTO
pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEJACTABICHUN pa3HOTO YPOBHSA:

ATOMHO-MOJICKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepuonnueckoro 3akona /[.J11. MeHeneeBa kak OCHOBHOTO 3aKOHAa XUMMUHU,
YYE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

peACTaBICHUN 00 SIEKTPOITUTHICCKON TUCCOIIUAIINY BEIIIECTB B PACTBOpax.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIUPUYECKHU MTOJTYUYCHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIIBHO OT OJHOTO YPOBHS K JIPyromy,
BBITIOJIHSIST  (PYHKIIMM OOBSICHEHUS M TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS W
BO3MOKHOCTEUW MPAKTUYECKOTO MPUMEHEHHUS U MOJIYYEHHUS U3Yy4aeMbIX BEIIECTB.

3HaHME XUMUU CIIYKUT OCHOBOHM nJisi (POPMHUPOBAHUS MHPOBO33PEHHUS 00yUarolerocs,
€ro TMpEeICTaBICHUII O MaTepUalbHOM €IUHCTBE MHPA, BAXHYIO pOJIb HUrPAIOT
dbopMupyemble XUMHUEW TPEJCTaBICHUS O B3aUMONPEBPALIEHUAX JHEPTUU U 00
HBOJIIOIIUHU BEILIECTB B MPHUPOAE, O MYTAX PEUICHHs TJI0OATBHBIX MpOoOJieM YCTONYMBOTO
pa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, DSHEPrE€THUYECKOM, MHUIIEBOM M SKOJOTUYECKOU
0€3011acHOCTH, MPOOJIEM 3/IPaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaiu3alii BO3MOXKHOCTEW MJisi caMOpa3BUTUA U (HOPMHPOBAHUS
KyJbTYPBI IUYHOCTH, €€ 001Iel U QYHKIIMOHATLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB  HMX  CaMOCTOATENBHON  y4eOHOW  NeATeTbHOCTH,
DKCIIEPUMEHTATBHBIX W HWCCIENOBATEIBCKUX  yYMEHHH,  HEOOXOAMMBIX  Kak
B TTOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESTEIBHOCTH;

3HAKOMHUT CO CIENU(UKON HAYYHOTO MBITIUICHHUS, 3aKJIaILIBACT OCHOBBI IIEJIOCTHOTO
B3IJI1a HA €IMHCTBO NPUPOJbI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM
B (hOPMHUPOBAHNH €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YYarOIINXCS,

croco0cTByeT (OPMUPOBAHUIO IEHHOCTHOT'O OTHOILIEHHUS K €CTECTBEHHO-HAYYHbBIM
3HAHMSIM, K MPUPOJIE, K YETOBEKY, BHOCHT CBOU BKJIAJ B SKOJOTHYECKOE 00pa3oBaHUE
00yYarOITHUXCS.

OcBoeHKe MporpaMMbl MO0 XMMHUU CHOCOOCTBYET (POPMUPOBAHUIO MPE/ICTABICHUS
O XUMHYECKOW COCTAaBISIIOIIEH HAy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOU
MPUPOABI, IEHHOCTHOI'O OTHOLLICHUSI K HAYYHOMY 3HAHHUIO U METOJIaM ITO3HAHUS B HAYKE.



N3yyeHne XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHbIX YYEOHBIX
npeameToB: «Okpyxarouuii Mup», «buonorus. 5—7 knaccs» u «dusuka. 7 KIace.

[Ipy M3y4eHUM XUMHUHU MPOUCXOAMUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH
HAayKd Kak OOJIACTU COBPEMEHHOI'O ECTECTBO3HAHHUSA, MPAKTUYECKON NeATEIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
MpeJIMETa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMHYECKMX 3HAHUA — BaKHEMIIMX
(akTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHM, TOCTYMHBIX O00OILEHUN
MHPOBO33PEHYECKOT0 XapakTepa, S3blKka HayKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
MO3HAHUS MpPU H3YYEHUM BELIECTB MU XMMHYECKUX peakiuii, B (HOpMHUpPOBaHUU
U Pa3BUTUM TNO3HABATEJIbHBIX YMEHHN M HMX MPUMEHEHUU B y4eOHO-TIO3HABATEIbHOM
U y4eOHO-HCCIIEIOBATENIbCKON  JeATENbHOCTH, OCBOCHHMU MpaBWl  OE30MacHOro
oOpallieHusi C BEIIeCTBaMU B MTOBCEAHEBHOM KU3HU.

[Ipy w3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs Ba)XHOE
3HauYEHHE MPUOOPENH TaKue LENH, KakK:

dbopmMupoBaHue UHTEIJIEKTYaJIbHO pa3BUTOMN JMYHOCTH, rOTOBOM
K €aM0o00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPUHSATHUIO PpEUICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

HANPaBJICHHOCTh OOYYEeHMS] Ha CHCTEMAaTUYECKOe MNPUOOIIEHHE O0y4aronIuxcs
K CaMOCTOSITEIbHOM MO3HABATENbHON NEATEIbHOCTH, HAyYHBIM METOAaM IO3HaHMS,
(bOpMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHue yCciIoBHH, CIIOCOOCTBYIOMMUX MTPUOOPETEHUIO O0YUAIOIIUMHUCS OIbITa
pa3HoOOpa3HOM JESTeNIbHOCTH, TO3HAHUS W CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTF0YEeBBIX KOMITETEHIINI ), UMEIOIUX YHUBEPCATIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUOB
NEeATEIbHOCTH;

dbopmupoBanue obmield GyHKIIMOHATBLHON M €CTECTBEHHO-HaYYHOH TpPaMOTHOCTH,
B TOM YHUCJI€ YMEHHUI OOBSICHAThH U OLICHUBATH SIBJICHUSI OKPY>KAIOIIETO MUPA, UCIIONIb3YS
3HaHUS U ONBIT, MOJYYEHHbIC MPU WU3YUYEHHH XUMHH, NPUMEHATh MX MPU PEIICHUU
po0JieM B MOBCEAHEBHOMN KU3HU U TPYIOBOM JESITEIHHOCTH;

dopmupoBaHue y oOOydyarOUIMXCS TYMAHUCTUYECKUX OTHOIIECHUHN, MOHMMAaHUS
LEHHOCTH XUMHUYECKMX 3HAHMA s BBIPAOOTKH SKOJIOTMYECKU IIeJIeCO00pa3HOro
MIOBEACHUS B OBITY U TPYAOBOU AEATENBHOCTU B LIEIAX COXPAHEHHS CBOETO 3J0POBbS U
OKPY’KAIOIIEH MPUPOTHOU CPEIBI;

pa3BUTHE MOTHUBAlMM K  OOy4YeHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOIIO
Y CAaMOBOCIMTAHHMIO HA OCHOBE YCBOEHUS 00IIEUEI0BEUYECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY IPOGMIISI U HAIIPABICHHOCTH JAIbHEHUIIIETO 00yUeHUSI.

OO6miee 49ncIO 4YacoB, PEKOMEHAOBAHHBIX I HM3ydeHUs XuMuu, — 136 dacos:
B 8 kiacce — 68 yacoB (2 gaca B Heneno), B 9 kiacce — 68 wacos (2 yaca B He/Ielo).

Conep:xkaHue yueOHOro npeaMera



8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE OHATHSA

[Ipenmer xumuun. Ponp XuMum B )KU3HU YEJIOBEKa. XMMUA B CUCTEME HAayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe cocTtosiHue BeuecTs. [loHsaTue
0 MeToJlax TMo3HaHusi B xuMuu. Yucteie BemectBa U cMecu. CrocoObl pasiesieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaJleHTHOCTh aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass artoMHass Macca. OTHocuTelbHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCTUHECHUU.

KonnuecTBo BemecTtBa. Monb. MonsipHast macca. B3auMocBsi3b KOJTMUYECTBA, MACCHI
U 4YHuCJa CTPYKTYPHBIX €IWHHI] BemecTBa. Pacdy€Tel mo dopmysaM XUMUYECKHUX
COEIMHEHUH.

OuU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peakius U €€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKHEe ypaBHeHus. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUS, 3aMEIIICHUS, 0OMEHa).

Xumuueckuti sKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOHM, MpaBuUjaMu paboThl B J1a0OpaTopuu U
npuéMamMu o0pallleHus ¢ J1abopaTOpHBIM OOOpPYJIOBaHHEM, H3YYEHHUE M ONHCaHUE
¢uznueckux CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIIOJEeHNE (U3UUYECKUX
(naBneHue BOCKa, TasiHUE JIbJIa, PACTUPaHUE caxapa B CTYIIKe, KUTIEHUE U KOHAeHC Al
BOABbI) M XUMHUYECKHX (TOpPEHHE CBE€YM, MPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHICTBHE Meja C KHUCIIOTOM) SIBJICHWU, HAOJIOJICHHE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKUX peakluil (pas3joXeHHWe caxapa, B3aWMOJICHCTBUE CEpHOU
KUCJIOTBI C XJOpuaoM Oapusi, pasnokenue ruapokcuaa meau (1) mpu HarpeBaHuw,
B3aUMOJICHCTBHE XKene3a ¢ pacTBopoM coiu meau (I1), n3ydeHue crmocoOoB pasaeiieHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), MPOBEICHUE OYNCTKU MOBAPEHHOW COJIM, HAOIIO/IEHWEe U ONMUCAHUE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAacChl,
CO3JIJaHHUE MOJIeNIel MOJIEKYJ (ILIapOCTEP>KHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3;€eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue kucimopoma B mpupoje, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peaxiuu
ropenusi). Oxkcunbl. Ilpumenenune kuciopoaa. CrocoObl TOJY4YEHHS KHCIOPOJa
B slabopaTopu U TOpoMbIIUIEHHOCTH. KpyroBopot kuciopona B mnpupoge. O30H —
aJuIOTpOIHasi MOAU(DUKALIHMS KUCIOPOa.



TemoBoil 3(pPexkT XUMUYECKON peaklHH, TEPMOXUMHUYECKUE YpPaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOI0 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bogopon — smeMmeHT m mpoctoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XUMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI noydeHus. KucnoTel u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBOMCTBA BOAbL. Bona kak pactBopurenb. PactBopsl. Hackienusie u
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BELIECTBA
B pacTBOpe. XMMHUYECKHE CBOWMCTBA BOJbl. OCHOBaHUs. Poyib pacTBOpPOB B MpUpOJIE U
B )KM3HHM uesioBeKa. KpyroBopoT BOJibl B IpUpO/I€. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHenuit. Oxcuawl. Kiaccuduxanus
OKCHJIOB: coJjieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknatypa okcuaoB. dusnueckue M XUMUYECKHUE CBOMCTBA
okcuJ0B. [lonyueHue okcuIoB.

OcHoBanus. Knaccudukaruss OCHOBaHUMN: 1MIETOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznyeckne W XHUMHUYECKHME CBOMCTBA OCHOBAHMM.
[Tomyyenue ocCHOBaHUIA.

Kucnotel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eHeTnueckas CBsI3b MEKY KJlacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OINPENEICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJTYyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB KHUCIOpOJa, HAOJIOJCHHE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAICHUS
ropeHusi (moskapa), 03HaKOMJICHHE C 0Opas3llaMu OKCHIOB M OINMUCAHWUE WX CBOWCTB,
MoJIy4eHrne, coOupaHue, pacrno3HaBaHHE W H3YYCHUE CBOWCTB BOAOpOJa (TOpEHHe),
B3aumojelictBue Bogopona ¢ okcuaomM Meau (1)  (BO3MOXXHO HCIOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIEIOBAHUE
O0COOEHHOCTE PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, TPUTOTOBICHHE
PacTBOPOB C OMPEAECIEHHON MacCCOBOM JOJIEH PAaCTBOPEHHOTO BENIECTBA, B3AMMOCHCTBHE
BOJAbl C MeTaulaMd (HaTpueM ¢ KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUAITIOB), HCCIEIOBAHUE OOpa3lOB HEOPraHUYECKUX BELIECTB Pa3TUYHBIX
KJIaCCOB, HAOJTIO/ICHUE U3MEHEHHS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT U IICIIOYCH,
u3ydeHne B3ammoercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeaklui HEUTpaau3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,



BBITECHEHUE OJHOI'0 METajula APYrUM U3 pacTBOPa COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaKHeUIure KjIacChl HEOPraHUYECKUX COEIUHEHU D).

Ilepnoanueckuii 3akoH u Ilepumoamueckass cucTreMa XMMHYECKHMX 3JJIEMEHTOB
A.N. MengeneeBa. CtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OKHCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MONMBITKH KIacCU(PUKALIMU XUMHUYECKUX 3J1eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJI0YHbIE U IIETIOYHO3EMENbHBIE METAIIbI, IaJIOT€Hbl, HHEPTHBIE
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

Ilepuognuecknii 3akoH. llepuonnueckas cucTeMa  XHMHYECKHMX  JJIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u aiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucteMbl xuMudeckux sneMmeHToB .M. Menaeneesa. [lepuoabl u rpynnel. OU3n4eCcKui
CMBICJI IOPSAIKOBOrO HOMEPA, HOMEPOB MEPHO/IA U TPYMNIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CTtpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuoandeckoit
cucteMbl JI.WI. MeHnneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO OJJIEMEHTa [0 €ro
nonoxeHuro B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB IO TPYIIaM U HEPHOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HayKU U NpakTuku. .M. MeHnneneeB — yu€HbIi U rpaxJaHUH.

Xumuueckas  cBs3b. KoBaneHTHass (moyiipHAass W HENOJSIpHAsi)  CBSA3b.
DIEeKTPOOTPUIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. VIOHHAS CBS3b.

Crenenp okwucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHUCJIEHUS W BOCCTaHOBJEHUS. OKUCIUTEIN U BOCCTAHOBUTEU.

Xumuueckuti 3JKCnepumMeHm.

u3ydeHrne oO0paslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHUE
TUJIPOKCHIA [MHKA C pPAacTBOpAaMU KHUCIOT M IIEJI0YEH, MPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOLMIUX MPUMEPBI OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
pPeaKIUM Pa3I0KEHUS, COCTUHEHHUS).

Meoicnpeomemuvie cesazu

Peanmuzaruss MeEXNpeIMETHBIX CBS3€H TIpHM HM3yYeHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS Uyepe3 UCIOIh30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MTOHSATHMA, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH ISl OTACIBHBIX IMPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO61mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCHupUKAIUsi, TIEePHOJIUNYHOCTh, HAOIIOCHUE, OSKCIECPHUMECHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

du3nka: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, MOH, HYKJW], HW30TOIIbI,
PaIMOAaKTUBHOCTD, MOJIEKYJIA, SJEKTPUYECKUN 3apsil, BEIIECTBO, TEJIO, 00BEM,



arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEpPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1bI, CoHIIE.

buonorus: ¢otocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaAIbl, TOPHbIE MOPOJIbI, MOJE3HbIE
HCKOTIaeMbl€, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKasl peaKkuus

ITepuonnueckuii 3akoH. llepuoguueckas cHCTEMAa  XUMUYECKHUX  DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTA B H3MEHEHHHM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJIMs, KaJbIUs U UX COCIUHEHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B llepuoanueckoil cucteMe U CTpPOCHUEM HX
aTOMOB.

Ctpoenue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKON pEmETKM U BUJA
XUMHUYECKOU CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIACCAM HEOPTraHUYECKUX COCTMHEHUH,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamus  XUMHUECKHMX  peakuuidi 10  pa3Iu4yHbIM MPU3HAKAM
(Mo YHCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy,
0 W3MEHEHUIO CTENeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
0 YYacTHUIO KaTanu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
ypaBHEHHUS.

[TonsiTe 0 cKOpocTH XUMHUYeCKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakiusax. llonstme o  karanuze. [loHATHE O  XMMHUYECKOM  pPaBHOBECHHU.
@akTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOU PEAKLIUU U ITOJ0KEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHHEe YPaBHEHHN OKHCIUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOr O OanaHca.

Teopust 3IE€KTPOIUTUUECKON AUCCOLMALUU. ODNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHW3M AuCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMHIecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U CIa0bIe JIIEKTPOJIHUTHI.

Peakmun moHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEAKIMA HMOHHOTO OOMeEHa,
MOJIHBIE U COKPAIEHHBIE NOHHBIC YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHUN U
CoJIe B CBETE MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU aucconuanuu. KauecTBeHHBIE
peakunu Ha HOHBL. [loHsATHE O rMapONIM3E Coei.



Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK  HEOPTraHUYCCKUX
BEILIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aiMasa), CIOKHBIX BEIIECTB (XJIopuaa
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JICHCTBHS
pa3nuuHBIX (HaKTOPOB, HCCIEIOBAaHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMAIMHA KUCIIOT, MIEN0Ye M cojieil (BO3MOXKHO HCIOJIB30BaHUE BHUIEO
MaTepHaioB), TPOBEICHNUE OIBITOB, HILTIOCTPUPYIOMINX PU3HAKK MPOTEKAHUS PEaKITUH
HOHHOTO 0OMeHa (0Opa3oBaHUE OCaJiKa, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (ropeHue,
peakiUuyu Ppa3JIOKEHUS, COCAUHCHUS), pPACIO3HABAaHUE HEOPTaHWUYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIM Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl U UX cOeTUHEHUSI

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIC
creneHu okucienus. CtpoeHue U GU3NIeCKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xiopa (B3aMMOJCHCTBHE C MeTajlaMu,
HEMeTaJlJIaMu, 1esiouamMu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTBA,
noJiydeHue, npuMeHeHue. JeiicTBue xjaopa M XJIOpOBOAOPOa Ha OpraHU3M UeJIOBEKa.

Baxxneiime XJIOpUIbl M UX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3jaeMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne Hu (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJNIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpo/I, CTpoeHUE, (U3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI Cephbl Kak MPEICTABUTENIM KUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa,
dusznueckre U XMMHUYECKHE CBOWCTBa (OOIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cneruduyeckre). XuMUYECKUE PEAKIUH, JIEXKAIIHEe B OCHOBE MPOMBIIIUIEHHOTO CIIoco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOU KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B Mpupoje. XUMHUECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelbl COCIMHEHUSIMH CEPBI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B mpupoje, Gu3nuecKue u
XUMHYECKUE cBOWCTBAa. KpyroBopor azora B mpupone. AMMHAK, €ro (Qusndeckue u
XUMHYECKUE CBONCTBA, MoJlyueHne u npumeHeHue. Conu aMMoHUsA, uX pusndeckue
1 XMMUYECKHE CBOWCTBA, IpuMeHeHue. KauecTBeHHasi peakius Ha HOHbl aMMOHHUSI.
A3oTHas KHCIIOTa, €€ MoMydeHue, PU3NYECKHe U XUMHYECKHE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS KJlacca KUCIIOT U cnernududeckue). Mcmons30Banne HUTPATOB U CONeH
aMMOHHSI B KAaueCTBE MHHEPANbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karouien cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/lyXa,
1mouBbl ¥ BojIoéMOB). Docdop, ammoTponHbie Moaudukanuu ¢ocdopa, buzndeckue u
xuMudeckue cBoiictBa. Okeun docdopa (V) u dpochopras kuciiora, Gpusrueckue



U XUMHUYECKHE CBOMCTBa, mnoiyudeHue. MHcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUH.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHbIE  CTENEHU OKUCICHHS.  YTIEpOJA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpHUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. ACOPOIHS.
Kpyrosoport yriepona B npupoge. Okcupl yriiepoja, uX U3NYECKUe U XUMMHUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, MIOTYYCHHUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas Kuciora U e€ COiMu, UX (PUINYECKUE U
XHUMHUYECKUE CBOMCTBA, IOTy4YeHHE U TpruMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
noHbl. Mcronp3oBanue kapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCIUHCHHSIX
yriepona (MeTaH, 3TaH, ITWUJICH, alleTWICH, ATAHOJ, TIWIEPHUH, YKCYCHAas KHCJIOTA).
[IpupoiHbIE HCTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOIAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLICHHOCTU. [ToHsATHE O OMOJIOrMYeCKU
BRXHBIX BEIECTBAX: JKUpaX, OENKax, YIrJeBOJaxXx — W WX POJIU B >KU3HH UYEIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKIX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢usndeckue 1 XMMUYECKHUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE.
Coenunenusi kpeMHus B npupoje. OOuue npeacrasienus o6 okcuae kpemuus (IV) u
KpeMHueBON kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepualbl:  KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoGieMbl 0€30MacHOrO HKCIOJNIBb30BAHUS CTPOUTEIBHBIX MaTepHalIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJIEHWE MPHU3HAKOB HUX
NPOTEKAHMsI, OMBITHI, OTpakarouue GU3NUECKUEe U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COEOUHEHHH (BO3MOYKHO MCIOJIb30BAHUE BHUACOMATEPUAIOB), O3HAKOMIICHUE
c oOpa3mamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cephl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTrIuBaHUs caxapa Mo/l IeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha Cynb(aT-uoH U HAOMIOMEHWE MpU3HAKA €€ TMPOTEKaHWs, O3HAKOMIICHHE
Cc (u3MYEeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (pocopHBIX ymoOpeHuH,
nojiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3yUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaKUUi Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOAECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJICHHE C MPOIECCOM aacopOLHU



PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOrasa,
IIOJIly4YEHUE, COOMpaHUE, pACIO3HABAHME M HW3YYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MIPOBEJICHUE KAaUYECTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-HOHbI U HW3Yy4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IIPOAYKLMEH  CUIMKATHOU
IIPOMBILIJIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3ahad 1o TeMe «Baxuenmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 1 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B [lepuonnueckoin cucrteMe xumuueckux anemeHtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHHne MeTaioB. Meramnnyeckas CBsi3b U METajuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DNEKTPOXMMHUYECKUN PAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHe CBOMCTBA MeTaJlIOB. OO11I1e CTIOCOOKI MOTYyYEHUS METAJITIOB.
[TonsiTe 0 KOPPO3UMU METAIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATFOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesounble MeTauibl: TONOXKEeHUE B llepuoauueckodl cHUCTEME XHUMHUYECKUX
anementoB [[.M. MeHnaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXJICHUE B NPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBAa (Ha mpumepe Hatpus W Kamus). OKCuasl u
TUIPOKCHUIBI HATPUS U Kanus. [I[puMeHeHue 1me0YHbIX METAJIOB U UX COSIMHEHUMH.

[[lenoyHO3eMENBHBIE METAIIIIBI MATHUM U KAJIBIWN: TIOJIOKEHUE B [leproanyeckoi
cucremMe xuMmnieckux anemeHnToB .M. MenpeneeBa, CTpO€HUE UX aTOMOB, HAXO0XKICHUE
B npupoae. Pu3nMUYECKHe U XUMHUYECKUE CBOMCTBA MarHus M Kaibliusa. Baxueilmue
COCMHEHUs KaJblHSA (OKCHA, THUAPOKCHUI, coju). JKECTKOCTh BOABI M CIIOCOOBI €&
YCTpaHEHMUSI.

AnroMuHuii: nonoxkeHue B Ilepuoanmdeckoil cucTeEME XHUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMa, HAXOXJAEHHE B Tmpupoae. DPU3NUECKUE U
XUMHUYECKHE CBOMCTBA alOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA M THAPOKCHIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucTeEME€  XUMHYECKHUX  AJIEMEHTOB
JI.. MenneneeBa, CTpoeHHME aToma, HaxOXJAeHHE B mpupone. Dusnueckue u
XHUMHYECKUE CBOMCTBA xkene3a. OKCUIbl, THAPOKCHIbI i cou xene3a (1) u xxenesa (ux
COCTaB, CBOMCTBA U MOJIyYEHHE.

Xumuueckuii akcnepumenm:

03HAKOMJIEHHE C 00pa3llaMu METAIOB U CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMU,
M3yYE€HHUE  pEe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HMCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMsg U HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB HKECTKOU BOJIBI,
MpoIecca TOPEHUs KeJe3a B KUCI0po/ie (BO3MOKHO UCIIOJIL30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIIMi HA MOHBI (MArHusl, KaJbLHs, aTIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaOmroAeHUE W ONMUCaHHME MPOIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kallusd U KaJbLKs (BO3MOXXHO MCIIOIb30BaHUE



BUJICOMATEPUAITIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE DSKCIIEPUMEHTANIbHBIX 3a/au 1Mo Teme «Baxueline
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAaKOLIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKHM3HM 4esloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XHMHMUYECKMX peakiuuil B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arpsi3HEHHE OKpyKawllel cpeasl (mpenenbHas AOMyCTUMAas
koHUeHTpauus Bemects (nainee — I1JIK). Ponb XuMuM B pemieHUH 3KOIOTHYECKUX
npoosieMm.

Xumuueckuii sKkcnepumenm.:
u3ydyeHue oOpa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemnvie cesazu

Peanuzanmss MEXIpPEAMETHBIX CBS3CH mNpuM UW3yYeHMHM XuMuu B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX IIPEIMETOB €CTECTBCHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(UKaNUs, TEPUOAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICTMPOBaHKUE, W3MEPEHUE, MOJEIb, SBICHUE, MApPHUKOBBIN 3¢ (deKT, TeXHOIOoTus,
MaTepHUaIbI.

®dwusmuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIA, dJIEKTPUICCKHUHA 3apsi]], MPOBOIHUKH, TOITYIPOBOIHHUKH,
TUDJICKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSTHHE BEIIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, €IWHUIBI HM3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢dotocuntes, npixaHue, Ouocdepa, HsKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPOSJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MHUHEpPaATbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbI€, TOIJINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Ier0 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J€ OOYYCHHsS] XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIIBHOU
JESATEHPHOCTH B COOTBETCTBUU C TPATUITMOHHBIMA POCCUHCKUMHU COITUOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, IIPUHSATHIMH B 00IIIECTBE IPABIIIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIINH
00y4Jaromuxcs.

JIMYHOCTHBIC pe3yIbTaThI OTpaXkaroT TOTOBHOCTh 00 yJaroIImXxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIIMH M PaCIIMpPEHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAyYHOMY HacJeANI0, MTOHMMAaHUs 3HAYEHUSI XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HWH(MOpMaIMEell O MepeaoBhIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBa;

2) TPaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIHAILHBIX HOpPMaXxX U MpaBWaX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
MCCIICIOBATEIbCKON, TBOPUYECKOW M JPYrHMX BHIAX JEATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOM  JCATEIBHOCTH TP  BBIMOJIHCHHUU  YYCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHUS K B3aUMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLECCE 3TOU
y4eOHOM J1eATEILHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHHUE M TOCTYIKH CBOMX
TOBApUIIEH C TO3WIIMH HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOLIAE OCHOBY
JUIsl TIOHUMaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBiI€HUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSA MPUPOIBI, B3AMMOCBS3SX YEJIOBEKA C MPUPOIHOM CPEHOH,
O pOJIM XMMHH B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEbHBIE MOTHUBBI, HAIIPABJIECHHBIC HA MOJYYE€HUE HOBBIX 3HAHUM 10 XUMUH,
HE0O0XO0UMBbIE TSl OOBACHEHUSI HaOJII0/1aeMBbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMAILIMOHHON M YUTATENIBCKON KYJIbTYPhI, B TOM YKCII€ HABBIKOB CAMOCTOSITEILHOM



paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TTO3HAHUIO, JIFOO03HATEIBbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD
K CaM000pa30BaHMIO, POEKTHON U MCCIIEI0BATEIBCKON JESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00YYEHHS B JaIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIECHHOCTH W3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 ’KU3HU, OCO3HAHUE MOCIEICTBUM U HEMPUATHE BPEIHBIX
npuBblYeK (YHOTpEOJNIEHHs] aJIKOroJil, HApKOTHUKOB, KYypeHHus), HEOOXOIUMOCTHU
coOmtoIeHus1 MpaBusl O€30MACHOCTU MpU OOpallleHUMH C XMMHYECKMMH BEIleCTBAMU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMS:

HHTEPEC K MPAKTHUYECKOMY H3YyYEHHIO HpodeccHii W Tpyaa pa3InyHOIro poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW AESTEIBHOCTH, B TOM YHCIIE Ha OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOAOJDKEHHMsST 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENIHOH
podeCCHOHAIBHON JESTENBHOCTH W Pa3BUTHS HEOOXOIUMBIX yMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOGECCUOHAIBHON CpejIe;

6) IKOJIOTHYECKOr0 BOCITUTAHUS:

AKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOYHUKY >KU3HH
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHUsI, TOHUMAaHUE IEHHOCTH 3JI0POBOTO M OE30I11aCHOTO
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYECKOMY |
IICUXUYECKOMY 37I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIFOACHHUS TpaBUil 0€30MacHOIO
MOBEJICHHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIIHNX 3JI0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPHUMEHSATH 3HAHMS, TIOJydaeMble TPU HU3YUCHUU  XHMUH,
JUI pEIICHUS 3a1a4, CBA3aHHBIX C OKPYXKAKOIIEH TPUPOJHOU CPEIOU, ISl TTIOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJIbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
nmpobjieM M TyTed WX PEImICHHS ITOCPEACTBOM METOJ0B XHUMHH, 3KOJIOTHYECKOTO
MBIIIJICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISFOT 3HAYUMBIE
it GOPMHUPOBAHUS MUPOBO33PEHHS OOIIIEHAYYHBIE MTOHSATHS (3aKOH, TEOPHUS, TPUHIIHUII,
rurnore3a, GakT, CHCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeroB (OpMUpPOBaTh MPEJACTABICHHE O IIEJOCTHOW HAy4YHOW KapTHUHE MUDa,
Y YHHBEpCaJbHbIE yuyeOHbIE JeHCTBUS (I03HABATENIbHbIC, KOMMYHUKATUBHEIE,



PETYISTUBHBIE), KOTOpbIE o0ecreynBaroT dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJornyeckue 1eMiCTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbhIBaTh CMBICT XHUMHUYECKUX MOHATUU (BBIAEISATH HMX XapaKTepHbIC MPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C JPYTMMH TOHSTHSMHU), MCIOJIB30BaTh TOHSTHS
JUIs OOBSICHEHUS! OTNIENbHBIX (DAKTOB W SIBICHUM, BHIOMpATh OCHOBAHUSI M KPUTEPUH
JUIsL KacCU(UKAMK XUMUYECKUX BEIIECTB MU XUMUYECKHX DPEaKIMii, yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIy OOBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHBIC, JEAyKTUBHBIC, IO aHAJIOTWH), JeJaTh BBIBOABI U
3aKJIFOUYCHUS

yMEHHE TPHUMEHATh B TMpOlecCe TIO3HAHUS TMOHATUSA  (NPEIMETHBIC W
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIH, HCMOJb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCIBbHBIC MPEJACTABICHUS —
XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4ecKas (hopMyJia U ypaBHEHHE XUMUUECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YU€TOM 3THX MOJEJIbHBIX
MPEJCTABICHUN BBISBIATh M XapaKTePHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3YYaEMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUHA, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B H3y4aAEMBIX
poIeccax U sIBIICHUSX.

Ba3oBnble ucciaenoBaTe/bCKUe 1eiCTBUA.

YMEHHME HWCIIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI NI (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allud ¢ TPOBEIACHUIO
YUYCHHYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 32 XOJI0M IPOIECCa, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATH €T0 Pe3yabTaT, OPMYIUPOBATH 00OOIIEHNS U BEIBOBI 110 pe3yIbTaTaM
MPOBEAEHHOTO OMBITa, UCCICAOBAHUSA, COCTABIIATH OTUET O IIPOJICTIAHHOK padoTe.

Pabora ¢ undpopmanueii:

yMEHHUE BIOUpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIIMIO PA3IMIHBIX
BUJIOB W (OpM TIpeacTaBlICHHs, TOJy4aeMyl0 €3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MONYJISIPHAST TUTEpATypa XUMHUYECKOTO COJIEpkKAHUSA, CHPABOYHBIE MMOCOOUS, PECYpPCHI
NuTtepHera), KpUTUYECKHM  OLICHUBATh NPOTUBOPEYMBYID U  HEIOCTOBEPHYIO
uHOOPMAITHIO;

YMEHUE TMPUMEHSTh pa3IMYHbIE METOAbl M 3alpOoChl IMPU TMOUCKE U OTOOpE
MH(pOpMALIMKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJI BBITTOJTHEHUS YUYEOHBIX U
MO3HABATEIBHBIX 3aJa4 OINPENEIEHHOr0 THMa, NPUOOpPETEHHUE OmbiTa B 00JIaCTH
UCIIOJIb30BaHUsl UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJeHUE



KYJIbTYpOH aKTUBHOT'O UCIIOJIH30BAHUS PA3JIMUHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBHIOMpaTh ONTUMANbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMAIMU U WILIIOCTPUPOBATH
pelraeMble 3a7a4i HECIOKHBIMU CXeMaMu, uarpaMMaMu, Apyrumu popmamu rpaduxu
1 MX KOMOWHAIUSIMU,

yMEHHE  UCIOJb30BaTh M  aHAIM3UPOBATh B  IMpolecce ydyeOHOW U
HCCIIEIOBATEIBLCKON  JIESITEIBHOCTH HMH(POPMAIMI0O O BIMSHUU TPOMBIILICHHOCTH,
CEJILCKOT0 XO3SIMICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auangora u (Wih) JTUCKYCCUHU) TIO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIIBHO BBIMOJIHECHUS
IIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHne OMbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpHOrO OIMbITa, Ja0OPATOPHOM pabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJICIOBATEILCKOM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJAacOBaHUs MO3UIUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbI€ IITYPMbI», KOOPJMHAIIMSI COBMECTHBIX JTEUCTBUM, OMpPEACICHNE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOMN pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCajbHble y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OINPEACNATh IeNU JACSATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBaTh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpATh Haumbosee A(QQPEKTHUBHBIE CMOCOOBI pEIICHUS Y4YeOHBIX U
MO3HABAaTEIbHBIX  3aJlad, CaMOCTOSITEIbBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIMsIX, OICHUBATH
COOTBETCTBHE IOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHOM L€, YMEHHE HCIIOIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPEIJIaraeMbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocTtaBe nmpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO O0S3aTEIBLHOIO COJEp KaHMUs,
YCTaHOBIICHHOTO JIaHHOU (enepalbHON paboueil mporpaMMoOn, BBIJEISIOT: OCBOSHHEIC
OoOydJaromMMUCS HAayYHBIC 3HAHWS, YMEHHS W CHOCOOBI NEWCTBUM, crenuduaeckue
JUTSL TIpEAMETHOW o0smactu «XWMUsS», BHABI JACATEIBHOCTH TIO TOJYYCHHIO HOBOTO
3HAHWSI, €T0 WHTEPIPETAIINH, MPEeoOPa30BaAHUIO U MPUMEHECHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYyalUsX.

K koHmy oOyuenuss B 8 kiacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUM:



pPacKpbIBaThb CMBICJ OCHOBHBIX XHMHWYECKMX IIOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUH 3JEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacca, MaccoBas OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIpHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccuduxkanus
pEaKIMii: peaKkiuy COCINHEHUS, PEAKIIMN PA3JI0KEHUS, PEAKIIUN 3aMELIEHNs, PEAKLIUN
0o0OMEHa, 3K30- U IHJOTEPMHUUYECKUE PEAKIUH, TEIUIOBOU d(PPEeKT peakuuu, Sapo aToMa,
AJNIEKTPOHHBIN €O aToma, aToOMHasi OpOWTalb, paguyc aTomMa, XUMHUYECKas CBS3b,
NOJISIPHAsT U HEMNOJSpHAas KOBAJICHTHAsl CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUsi) B PacTBOPE;

WJUTFOCTPUPOBAThH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TH
NOHATUSA NPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUII;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [IJISi COCTaBJi€HHS (OPMYJ BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUK;

OTpeIENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENICHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApPHBIX COEIMHEHHUAX, MPUHAIJICKHOCTh BEIIECTB
K OIpeAeNIEHHOMY KJIacCy COEAMHEHUM Mo QopMynaM, BHJl XHMHUYECKOH CBSI3H
(KOoBaJICHTHAsI 1 MOHHASI) B HEOPTAHUUYECKUX COCTMHEHUSX;

packpeiBaTh cMbIch llepuoanueckoro 3akona J[.1. Menneneesa: 1eMOHCTPUPOBATH
[IOHUMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB OT HX
nonoxxeHuss B Ilepuonnueckor cucCTeMe, 3aKOHOB COXPAaHEHUsT MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOIuMuHylo ¢opmy I[leproguueckoil cucteMbl
XUMUYECKUX AJIEMEHTOB: Pa3JIMuyaTh MOHIATHUS «TJlaBHas noArpynna (A-rpynmna)» u
«miobounas mnoarpynna (b-rpynma)», Mameie W OOJbIIME TEPUOIbI, COOTHOCUTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
snemeHTtoB [[.M. MeHnaeneeBa» ¢ 4YHCIOBBIMU XApPaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3aps] sapa, oOIIee YHUCIO 3JIEKTPOHOB U
pacnpeeneHue ux Mo dJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBaTh  XMUMHUYECKHE  OJEMEHTbI, HEOPraHWYEeCKHUE  BEIIECTBa,
XUMHYECKUE PpEaKIUu (10 YHUCIy W COCTaBY YYACTBYIOIIMX B PEAKLUUU BEILECTB,
o TerIoBoMY 3P (DEKTy);

XapaKTepHu30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MNOJTBEp)KIAas  ONHWCAHME  IIPUMEPAMH  MOJICKYJSPHBIX  yYpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKaHUs XUMHUYECKNX NIPEBPALICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MW MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK XMMHUYECKOIO 3JIEMEHTA MO0 (POpMyJie COEIMHEHHS, MACCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;



MIPUMEHATH OCHOBHBIE OINEPAIIMN MBICIUTEILHON JIESITEIbHOCTH — AaHAIIA3 U CUHTES,
CpaBHEHHE, O0O0OIIEeHUE, CUCTEMATHU3allUI0, KIACCU(PUKAIMIO, BBIIBICHUE MPUYMHHO-
CJICICTBEHHBIX CBA3E€M — JUISI U3YYECHUS CBOMCTB BELIECTB M XUMHUUYECKUX PEAKIUU,
€CTEeCTBECHHO-HAYUYHbIE METOJIbl TIO3HAHUS — HAOJIIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeI0OBaTh MpaBWIaM IOJIb30BaHUS XHMMHUYECKOM MOCYAOH M JabOpaTOPHBIM
0o00Opy/IOBaHMEM, a TaKXe IMpaBWjiaM OOpalleHuss C BEIIECTBAMH B COOTBETCTBUHU
C UHCTPYKIMSAMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH U
IPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TTOMOIIbI0 UHAUKATOPOB (JIakMyc, peHo(TanenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kJjiacce mpeaMETHBIC pe3ysbTaThl Ha 0Aa30BOM YPOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMIUXCS YMEHUM:

PacCKpBIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKas pEeaKlMs, XUMHUYecKas
CBsI3b, TEIUIOBOM 3P EeKT peakiuu, MOJb, MOJSPHBIM O00BEM, PACTBOP, JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIIUTAYECKAs] JIMCCOIMAINS, pEeaKIMd HMOHHOTO OOMeHa,
KaTajau3aTtop, XMMHUYECKOE paBHOBecHE, oOOpaTHMble U HeoOpaTUMBIE pPEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKHCIIUTENb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEpHOCTh, XMMHUYECKas CBi3b (KOBaJeHTHas,
MOHHAsl, METAJIMYECKAs), KPUCTAIUIMUECKasl pElIETKa, KOPPO3Usl METAJJIOB, CIUIABHI,
CKOPOCTh XMMHWYECKOW peakiuu, NOpeaesibHO aonyctumas KoHueHTtpauus [IJIK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATHITU
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBlIeHUsS (OPMYNT BEUIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIINN;

ONpEeAEHsATh BaJCHTHOCTh W CTEIEHb OKHUCJIEHUS XHMHUYECKUX DIIEMEHTOB
B COCAMHEHMSAX Pa3IMYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACCy COCAMHEHHH MO (opMyinaMm, BUJ XUMHUYECKOW CBsi3M (KOBaJeHTHas, MOHHAs,
METAJUIMYECKasi) B HEOPraHUYEeCKUX COEIUHEHMSIX, 3apsi]] MOHa MO0 XUMHYECKOU
dbopmMyie, xapakTep cpeabl B BOJHBIX PACTBOPaxX HEOPTraHWYECKUX COCAMHEHUH, THUTI
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbic  [lepmognueckoro  3akona .M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TaAOIUUYHYIO (hOopMy
[lepuonnyeckor CHUCTEMBI XMMHYECKUX 3JIEMEHTOB: pa3jvdyarTh MOHSTHS «TJIaBHas
noarpynmna (A-rpynmna)» u «moboyHas noarpymnmna (b-rpynna)y», mansie u Ooibiine



NEPUOMBI, COOTHOCHTH OOO3HAYeHHS, KOTOpPbIE MMEIOTCS B MEPHOANYECKON
TabMUIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB XHMHUYECKUX
AJIIEMEHTOB (COCTaB U 3apsij siApa, o0IIee YUCIO IEKTPOHOB U paclpeeieHrue ux 1Mo
ANEKTPOHHBIM CJOSM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AIIEMEHTOB M UX COCJAMHEHUH B Tpejiesiax MaJIbIX MEPHUOAO0B U TJIABHBIX MOATPYIII C
y4E€TOM CTPOECHHUS UX aTOMOB;

KJIacCHQUIMPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOpPraHMYECKUE
BEIIECTBA, XUMUUECKHE peakiuu (M0 YUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIUH BEIIECTB,IO TEIUIOBOMY (D (PEKTy, 10 N3MEHEHHUIO
CTETIeHEH OKHCIICHUSI XUMUYECKUX DJIEMEHTOB); XapaKTepHU30BaTh (OMUCHIBATH)
o0rmire u crienupuIecKre XUMUIECKIEe CBOWCTBA IPOCTHIX U CIOXHBIX BEIIECTB,
MOJTBEPIKAAsl ONMMCAaHUE MMPUMEPAMU MOJICKYJISIPHBIX H

MOHHBIX YPaBHEHUH COOTBETCTBYIONIUX XUMHUECKUX PEAKIUH;

COCTaBJISITh YPaBHEHHUSI SJICKTPOJIUTUYCCKON TUCCOIMANNN KUCIIOT, IeJI04YeH u
COJICH, TOHBIE M COKpAIIEHHBIC YpaBHEHUS PEAKIMi HOHHOTO OOMEHa, YpaBHCHHSI
peaKIuii, TONTBEPKIAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBSI3U  MEXKIY
BEIIECTBAMHU PA3TMYHBIX KIACCOB;

pacKphiBaTh  CYIIHOCTh  OKHCIIHTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH
MOCPEJICTBOMCOCTABJICHHSI DJIEKTPOHHOTO OajlaHCca dTUX PEaKLUi;

IPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTUIPOTEKAHUS XUMUYECKUX MIPEBPAILEHUN B PA3IUYHBIX YCIOBUSAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COeTUHEHUS, MACCOBYIO JTOJIIO
BEIIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUUECKON PEaKIINH;

coOMI0aTh TPaBHJIA TOJH30BAHUS XUMHUYECKON MOCyAod W J1abopaTopHBIM
obopymoBaHMEeM, a  TakXke  IpaBwia  oOpalleHusi ¢  BEIIeCTBaMH B
COOTBETCTBHM C WHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHUX
OMBITOB M0 TIOJYYCHHIO M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaka U
YTJIEKUCTIOTO Ta3a);

IPOBOJIUTh PEAaKLUH, MOJITBEPXKJIAIOLUINE KAYeCTBEHHBIH COCTaB pPa3IMYHBIX
BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOpUA-, OpOMUI-, MOAUA-, KapOOHaT-,
docdar-, cwnmmkar-, cynbdar-, TUAPOKCUA-HOHBI, KATHUOHBI AMMOHHUS U HWOHBI
M3YYEHHBIX METaUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPraHMYECKUX
BEIIIECTB;

IPUMEHSATh OCHOBHBIE OIEpallMd MBICIUTEIbHONW NEATENIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEeMAaTH3allii0, BBISIBICHUE MPUIHHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 M3yYEHHUS] CBOMCTB BELIECTB M XUMUYECKUX PEAKIIM,
€CTECTBEHHO- HAy4yHble METOJbl [O3HAHUS — HAOMIOJEHUE, H3MEpEeHue,
MOJIETTUPOBaHHE, SKCIIEPUMEHT(PEAbHBIN 1 MBICIICHHBIH).



TemaTuueckoe INIAHUPOBAHHME C YKa3aHUEM KOJINIECTBA YaCO0B,0TBOIUMbBIX Ha

OCBOCHHE KAKI0H TeMbI

8 KJIACC

Har

a

Tema ypoka

Koa-
BO
qacoB

IIpumeyanue
(ucnmosib30BaHue
000opy1oBaHUS
Toukupocra)

IlepBoHayanbHbIe XUMUYECKHE MOHATHS (214)

[Tpenmet xumuu. Tena u
BerecTBa. OCHOBHBIE METO/IbI

[MO3HAHUS :
HaOJII0/IeHNEe, U3MEpPEHNne,
PDKCOEPUMEHT. BOIHBIN MHCTPYKTAK.

1

[Mpaktuueckas pabora Nel.
JlaGopaTropHOE 000pyAOBaHUE U
npreMbl 0OpalIeHus ¢

HuM. [IpaBuna Ge3omnacHoi
paboThl B XUMHUECKOH
nmadoparopuu. CTpoeHue
[JIaMEHU.

[{udposas
mabopaTopus

[{udposoii
MaTYUK
TEeMIIePATYPHI
CrnupToBKa
Caeua.

Duznueckre U XUMUYECKUE SIBJICHU.
J1/9 «BplgeneHre U MOrIoMeHHe TeIuia
— IPU3HAK XHUM. PEAKIIUH)

JlaTuuk Temneparypbl

Yuctele BemecTBa ¥ cMmecu. CriocoObl
pasneneHus cmeceit JI/o
«OrpeerecHre BOIOIPOBOIHOMN H
JIMCTHJINPOBAHHOM BOJIBI»

JlaTuuk
AIIEKTPOINPOBOIHOCTH

[Tpaktuueckas padora Ne2. Ounctka
3arpsi3HEHHOW MOBAPEHHOW COJIH.

Atom. Mouekyna.

XUMHUYECKHUI DJIEMEHT. 3HAKHU
XUMHYECKAX
DJIEMEHTOB

H

[IpocTble 1 CIIOKHBIE BELIECTBA.

BaneHTHOCTH

10

3aKOH MOCTOSTHCTBA COCTaBa BCIICCTBA.

11

Xumuuecknue Gpopmyibl. MHIEKCHI.

12

OTHOCUTENBHASA ATOMHAS U
MOJIEKYJISIpHAS
MaCChI

i

13

MaccoBas oI XUMHUYECKOTO
DJIEMEHTA B
COEIMHEHNU.

14

Briancinenmne MaccoBOU 10N

XUMHYCCKOI'O




pieMeHTa 1o (opMyJie COSTUHEHHUS.

15

Y cTanoBieHue npocreiiiiei GopmyIsl
BELECTBA 10 MAaCCOBBIM

TTOJISIM XUMHAYECKHUX

DIICMEHTOB.

16

MaccoBasg 10JIs1 XUMHAYECKOTO
YJIEMEHTA B
COEIMHEHUN

17

3aKOH COXpaHEHUSI MacChl BEIIECTB.
JleMOHCTpaIMOHHBIN YKCTIEPUMEHT.
«3aKOHCOXPaHEHHs] MacCChl BEIIECTBY

BECHI
TEXHOXUMHYECKHE HIU
DIICKTPOHHBIC; CBEYA,
K0J10a MIOCKOJOHHAS
250M1; JTOKKa 11

COKUTaHUS
BCIIECCTB

18.
19

XVUMHUYECKHE YPABHEHUSI.
KoadhpurmeHTsr.

20

YcioBus u IMPU3HAKH IIPOTCKAHUA
XUMHYCCKNX peaKum”I.

21

TectupoBanue « TUIBI XMMUUYECKUX
[peaKIUID)

22

MoJib — eIUHHIIA KOJTUYECTBA
BEIICCTRA.
MoJsipHas Macca.

23

MousipHast Macca.

24

Brrancnenus 1o XuMU4eCKUM
YpaBHEHHUSIM KOJIMUECTBA, 00beMa,

MacChl BEIIECTBA T10
KOJINIECTBY, 00BEMY, Macce pearcHTOB
VIIATIPOTYKTOB PEaKIIHH.

KonTtponbsnas padora Nel o teme
«IlepBoHaYaIbHBIC XUMUYECKUE
MOHSITHSI

25

KonTtponbsHas padora Nel o teme
«IlepBoHaYaIbHBIE XUMUYECKUE
MOHSITHSI

Kucsaopoa. Bogopoxa (94)

26

Kuciiopor — XMuMUYECKHMN 3JIEMEHT U
npocToe BemecTBo. O30H. CocTaB
BO3/1yXa.

27

Ddusnyeckre U XUMHYECKHUE CBOMCTBA
KUCJIOPOAA.

28

[Tony4yeHre u mpUMEHEHUE KUCIOPOaa.

29

[TpakTuueckast pabota Ned. [Tonyuenue

KHCJIOPOJIa U U3YUYEHHE €r0 CBOMCTB.




30

Boaopo — XMMUYECKUM DJIEMEHT U
rpocroe BeuecTBo. [lonyyenue
BOJl0poAa BiabopaTopuu. [lonyueHne
BOJOPOJIA B

IPOMBIIIJIEHHOCTH.

31

DU3UIECKUE U XUMUYECKUE
CBOMCTBaBOJIOPOJA.

32

[Iprumenenue Bogopona.
KauecTBEHHBIE peaklIMM Ha
ra3000pa3HbIe BELECTBA (KUCIOPO,

BOJIOPOJI).

33

3akoH ABoragpo. MomsipHbIil 00beM
ra3oB.

OOBeMHBIE OTHOIIICHHUS I'a30B
IMPUXUMHUYCCKUX PCAKIUAX.

34

BbluncieHnst 10 XUMHYECKUM
YPaBHEHHUSIM KOJIMYECTBA, 00beMa,
MacChl BEIIECTBA IO KOJIMYECTBY,

00bEeMy, Macce peareHToB Win
IPOJAYKTOB PEAKIIHH.

Boaa. PactBopsbl. (54)

35

Bopa B mpupozae. Kpyrosopor
BOJbI Bripupoje. duznueckue u
XUMHUYECKHUE CBOCTBA BOJIBI.

npoOUpKH — 2 MIT. ,
MIPOHYMEPOBAHHBIC;
TTYYUHKA;

CIIUPTOBKA;
MPOOKU — 2 IIT, TMHIIET.

36

PactBOphI. PacTBOPUMOCTH BEILIECTB B
BOJ1¢. KOHIIEHTpaIus pacTBOPOB.

Maccosas 1ois
PACTBOPEHHOI'O BEIIECTBA B PACTBOPE.

317-
38

Pacuet MaccoBOM J10JIM paCTBOPEHHOTO
BEIIECTBA B pACTBOPE.

39

KonTtponbsnas padora Ne2 o teme
«Kucinopon. Bonopoa. Boga».

OCHOBHBIE KJIACCHI HECOPraHMIeCKUX COCIMHCHHU

7|

(174)
40

Oxcuasl. Kmaccudukanms.
Homenknarypa

41

Duznueckne cBOMCTBA OKCHUIIOB.
XMNMHUYECKHE CBOMCTBA OKCHUIOB.

42

[Tony4yeHne u npuMEHEHUE OKCUIOB.

43

OcHoBanwms. Knaccudukamms.
Homenkiarypa

44

Dduznueckue cBOMCTBA OCHOBAHUM.
[TomydyeHue OCHOBaHUM.




45 XUMHUYECKHE CBOMCTBA 1 |udposas
ocHOBaHUM. JlTabopaTopHbIi mabopaTopus
onbIT . «OcHOBaHUA . Peakuus RELEON
HEUTpaIU3aum» [{udposoii pH. mratus
C 38)KMMOM; TISITh
XUMUYECKUX CTAKaHOB
(25mu1); mpombIBaJIKA.
46 Kucnotsl. Knaccuduxarnus. 1
Homenkitarypa. dusnueckue
CBOMCTBAKHUCIIOT.
47 [lonydyeHne U NPUMEHEHUE KHUCIIOT. 1
48 XHUMHYECKHE CBOMCTBA KMCIIOT. 1
Peakius
HeHTpaIn3ali.
49 NunukaTopsl. U3MeHEeHnEe OKpacKu 1
WHUKATOPOB B PA3JIMYHBIX Cpeaax.
50 Comnu. Knaccudukarusi. 1
Homenkmarypa.
DU3UIECKUE CBOMCTBA COJIEH.
ol [Tony4yeHue U MpUMEHEHUE COJIEH. 1
52 XUMHUYECKHUE CBOMCTBA COJICH. 1
53, ['eneTnueckas CBS3b MKy KJIaCCaMH 2
54 HEOPraHWYECKUX COETMHECHUM.
95 [TpakTrdeckas padbota Ne7. 1 |ludposas
PemenneskcnepruMeHTaIbHBIX mabopaTopusi
3a7a4 110 TEME RELEON
«OCHOBHBIE KJIaCCHI [{udposoii pH. mraTus
HEOPraHUYECKUX COCTUHEHUIN. C 32)KUMOM; TISITh
«Onpenenenne pH pacTBopoB XUMHYECKUX CTAKaHOB
KHCJIOT W IIEJI0YECH (25mu1); mpoMbIBaJIKA.
56 KonTtponbsHas padora Ne3 o teme 1

«OCHOBHBIE KJIACCHI

HeopFaHI/I‘-IeCKI/IXCOGHHH@HHﬁ».

Ctpoenne atoma. Ilepuognyeckuii 3aKoH u

nepuoanvecKras

cucreMa xumu4ieckux 3jgeMeHToB JI.1. MenaeseeBa

(34)

S7

CtpoeHue atoma: sapo,
HYHEpreTH4ecKuil ypoBeHb. CocTaB

sIApa aToMa: MPOTOHBI,
HEUTpPOHBI. M30TOIBI.

1

58

HepI/IOI[I/I‘—IeCKaH CHCTCMA XUMHNYCCKHUX

snementoB J[.U. MeHneneena.
DU3NIECKUN CMBICIT AaTOMHOTO
(MOpsAKOBOT0) HOMEpa
XUMHUYECKOT0 JIEMEHTa, HOMepa




CPYIIIBI UTIEPUOA IEPUOIUIECKON
CHUCTEMBI.

59

ITepuonnueckuii 3axoH 1. 1.
Menpeneena.

60

CTpoeHue SHEPreTUYECKUX YPOBHEN
aTOMOB MepBbIX 20 XUMUYECKUX
PIIEMEHTOB

[MEPUOTUYECKON CUCTEMBI
JI.1.Menaeneena.

61

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTBATOMOB XMMHUYECKUX
PJIEMEHTOB U UX COCIUHCHUM Ha
OCHOBE TOJIOKSHUS B
nepuoanueckon cucreme J1.1.
MenpeneeBan CTPOCHUS aToMa.
SHaueHNE

[Teproanyeckoro 3aKoHa
JI.1.Menneneena.

Crtpoenue BemecTB. XUMH4YeCKas CBA3b (44

N’

62

MoHHasg CBA3E.

63

DJIEKTPOOTPHUIIATEIBHOCT aTOMOB
XUMHUYECKUX DJIEMEHTOB.
KoBanenTHass XuMHu4eckas CBS3b:
HenoJisipHas U nossipHas. [lonsitue o
BOJIOPOJTHOM CBSI3U M €€ BIUSAHUM Ha

(bu3uUYecKue CBOMCTBA
BEIICCTB HAa MIPUMEPE BOIBI.

64

MeTammmyeckas CBI3b.

65

THIbI KPUCTATTAYECKUX

pemeTok (aToMHas,

MOJIEKYJIApHAs, NOHHAS,
MeTaJuIn4ecKkas ). 3aBUCUMOCTh
(bM3MUECKIUXCBONCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.
DrHAHCOBAsI TPAMOTHOCTb.
J[eMOHCTpalMOHHBIN YKCIIEPUMEHT.
«Temreparypa niaBjaeHHs BEIIECTB C
[Pa3HBIMHU TUIIAMU KPUCTATUTMYECKUX
PEMETOK

[{udpoas
nmabopaTopusi

RELEON
[{ndpoBoii maTank
TEMIICPATYPBI

XUM

ndyeckue peaxuuu (34)

66

Crenenb okucinenus. OnpenenexHue
CTEIIEHU OKHUCJIEHUS ATOMOB




XUMHYCCKUXIDJIICMCHTOB B
COCIHMHCHUAX.

67

Oxucnurenab. BoccTaHOBUTEN.

68

KonTtponbsHas padora Ned o teme
«Ctpoenue atoma. [lepuonnueckuii
3akoH /(.. MenneneeBa. CtpoeHue
BEIIECTBAY

IToBTOpenue (24)

69,
70

IToBTOpEHUE




9 kJiacce

IEJIOYEN U COJIEN.

K IIpumeyanue
No |Jar Tema ypoka 01" | (mcnmonb3oBanue
oo |2 BO o0opyoBaHus
4yacoB Toukupocra)
XuMu4yeckre peakuuu(24)

1 Ctenenb okuciieHusi. OKUCINUTENb. 1
BoccraHoBuTens

2 CyIIHOCTh OKMCIUTEIBHO- 1
BOCCTAHOBUTEIIBHBIX
[peaKIuii.

Kucsaopoa. Bogopoxa (14)

3 TerioBoi 3 HekT XUMHUUYECKUX 1 |ludposas
peakuuii. [Tonsitue 00 3K30- U nabopaTopu
SHJIOTEPMHUYECKUX PEAKIIUIX. SsRELEON
JIeMOHCTpallMOHHBIN SKCIIEPUMEHT. [{udposoii
«TemnoBoii 3pdekT pacTBopeHUsI aTYUK
BEIIIECTB BBOJIC» TEMIIEPATYPHI

[JIATHHOBBIN
Xumuyeckue peakiuu (94)

4 [ToHsATHE O CKOPOCTH XUMHUYECKON 1 udposas
peakiuu. GakTophl, BIUSAIOIINE HA nabopaTopu
CKOpOCTh XUMHUueckonpeakiuu. [lonstue sRELEON
0 KaTaJn3aTope. [{udpoBoii
JleMmoHCTpanlMOHHBIN OMBIT. «3ydeHne MaTYNK
BIIMSTHUSI PA3IMYHBIX (PAKTOPOB TEMIIEPATYPBI
HA CKOPOCTh PEaKLIUH MJIATUHOBBIN

S Knaccudukalus XMMUYECKUX peakuuii mo | 1
[PA3JIMYHBIM [IPU3HAKAM: YUCIY U COCTaBY
MCXOJIHBIX U TIOJTYYEHHBIX BEIIECTB;

M3MEHEHUIO CTENIEHEN OKHUCIICHHUSI aTOMOB
XUMUYECKHUX

5JIEMEHTOB; MMOTJIOIICHUIO WU
BbIICJICHUIO YHEPTUH.

6 DJICKTPOTUTHYECKAS TUCCOIAAITHS. 1

7 DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI. 1 |Oudpposas
HMonbl. KaTHOHBI M1 aHHOHBI. nmabopaTopu
JlaGopaTOpHBIiA OTIBIT . sRELEON
«CHIIbHBIE U CITA0BIE DIIEKTPOIUTHI» [{udpposoit naTank

HIIEKTPONPOBOJHOC
U
8 DIIEKTPOMTHYECKAs TUCCOIMAIINS KUCIOT, | 1




Peakiinu nonaoro ooMeHna

10 Y crnoBUs MPOTEKAaHUS PEAKIMI HOHHOTO
oOMeHa.

11 [pakTHueckas padora Nel. Bausuue [udposas
pa3IMYHBIX (PAKTOPOB HA CKOPOCTH nmaboparopu
XUMHUYECKOU PEAKLIUN. sRELEON

[{udpoBoii naTunk
DIIEKTPOIIPOBOIHOC
TH

12 KontponbHas padota Nel mo teme
«XHAMHUYECKUE PEAKLIUI.

Hemetaaasl 1V — VII rpynn u ux coeaunenusi (264)

13 [lonoxeHne HEeMETAJIOB B IEPUOANYECKOM
CUCTEeME XUMUUYECKHX dnemMeHToB J1. 1.

Menneneesa. O0I1IME CBOMCTBA
HEMETAJIOB.

14 ["asiorensl: GU3HMYECKUE U XUMUYECKUE
CBOMCTBA.

15, CoeIMHEHUS TAJIOTCHOB: XJIOPOBOIOPO/I,
16 XJIOPOBOJOPOTHAS KUCIIOTA U €€ COJIH.

17 Cepa: pusznueckue 1 XUMUYECKUe
CBOMCTBA.

18 CoeTUHEHUS CEePhI: CEPOBOIOPOI,

CyIb(UIBI,
OKCHJIbI cephl. (perrnoH. KomMmoHeHT)

19 CepHuCTas ¥ CEPOBOJIOPOTHAS KUCIOTHI U
X
COJIH.

20, CepHasi KUCIIOTA.
21
22 KonTtponbsnas padora Ne2 o teme
«Hemeraibi»
23 A30T: pU3HYECCKUE U XUMUYECKHE
CBOMCTBA.
24 AMMMaK
25 Comu ammoHnus. JIabopaTOpHBIN OIBIT. [udposas
«O0bpa3oBaHUE COJICH aMMOHHMS nmaboparopu
sRELEON
[{ndpoBoii maTank
DIIEKTPOIPOBOIHOC
TH
26 [ Ipaxtuueckas padora Ne2 Ilomyduenue
aMMHaKa
Y U3YYEHHE €r0 CBOMCTB.
27 OKcubl a30Ta.
28, A30THas KHUCJIOTA U €€ COJIH.
29
30 dochop: puznueckre U XUMHISCKUE




CBOMCTBA.

31 Coenunenus pocdopa: okcua gpocdopa 1
V),
opTodochopHas KUCIIOTA M €€ COJIH.

32 Vrepon: Gpu3nuecKre ¥ XMMHUUECKHE 1
CBOMCTBA. AJZIOTPOITHS yIiIepoaa: aiMmas,
rpadur, kapOuH,

(yIICpPCHBI.

33 CoenuHeHus yriepoja: OKCUIbl yriaepoaa 1
(1) u
(V).

34 CoeuHeHUs yriepoja: yrojbHas KUCIOTa 1
U ce
COJIH.

35 [TpakTuueckas padota Ne3. [Tonyuenue 1
YIIICKHUCIIOTO Ta3a M U3yYEHHUE €r0 CBOMCTB.

36 KpeMHuii u ero coeiMHEHHUS. 1

37 [Tpaktuueckas pabora Ne4. 1
PemeHnesKCriepuMEHTATBHBIX
3aja4 o TeMe
«Hemertanmst IV — VI rpynn
1 UXCOCIUHCHHUIN.

38 KontponbsHas padota Ne3 o teme 1
«HemeTanmib»

MeTayiabl M UX coenHeHus1 (144)

39 [TooxeHre METANIOB B IIEPUOIAYSCKOM 1
CHCTEME XUMHUUYECKUX diemMeHToB JI.1.
MenneneeBa. O0mue Gpuzndeckue
CBOMCTBa
MeTaioB. GruHAHCOBAS TPAMOTHOCTD.

40 MeTasibl B MpUPOE M OOIIHE CITOCOOBI X 1
MOJTYICHUS.

41 OO01Me XUMHUYECKHE CBOMCTBA METAJLIOB: 1
[PEaKIuu C HeMeTalaMHt, KUCIIOTaMH,

COJISIMH.

42 DIIEKTPOXUMUYECKUHN P HAIPSIAKEHUN 1
METaJIIOB.

43, [[le10uHbIC METAIIIBI U MX COCAUHCHUS. 2

44

45, [[le109HO3EeMENbHBIC METAJUIBI M UX 2

A6 COCTMHCHMUS.

47 AJTIOMUHUM. 1

48 AMQOTEPHOCTh OKCHJIA U THAPOKCHIA 1
QTFOMHHMS.

49 Keneso. 1




50 CoennHEeHMs Kene3a U UX CBOMCTBA: 1 |Hudpposas
OKCHIBI, THAPOKCHIBI U conu xkene3a (1 nabopaTopu
u |11). sRELEON
JlaGopatopHslii onbiT Mo 11. [{udposoii
«Kene3o. OkucneHue xenesa BO aTYUK JABJICHUS
BJIIAKHOM BO3JTyXE»

o1 [TpakTuueckast padbota Ne5. Pemenue 1
HKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe
«MeTaJITTbIu UX COSTUHEHUS.

92 KontponbHas padota Ned o Teme 1

«MeTajuiel 1
X COCIUHECHUSI)

HepBOHaqaanHe CBCACHUA 00 OPraHuveCKUX BemecTBax

(144)
53, [lepBoHauaIbHbBIE CBEJICHHS O CTPOCHUU 2
54 OpraHNYECKUX BEILIECTB.
55, YTIIeBOIOPO/IBI: METaH, TaH. 2
56
57 YTJIeBOIOPO/IBI: ITUJICH. 1
58 VICTOYHUKH YTJIEBOIOPOIOB: IPUPOTHBIN 1
ras,
HEe(Th, YTOJIb.
59 Kucnopojaconepxariue CoeJuHEHNS 1
CITUPTHI
(MeTaHOJI, TaHOJI, TJIMLIEPHH)
60, Kucnopoaconepxariue coeIuHESHUS : 2
61 KapOOHOBBIE KUCTIOTHI (YKCYCHasI
KHICIJIOTa, CTCAPUHOBAS U OJICHHOBAS
KHCJIOTHI,
AMUHOYKCYCHAs KHCJIOTA).
62 buonorniyecku BayKHbIE BEIIECTBA: JKHUPHI. 1
63 buosiornyecku Ba)KHbIE BEIIECTBA: 1
TJIFOKO3a.
64 buroiornuecky Ba)KHbIE BEIIECTBA: OCIIKH. 1
65 KonTtponbshas padora Ne 5 1
«llepBoHauaIbHBIE
CBEJICHUS OPraHHYECCKHUX BEIICCTBY.
66 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH 1
cpeabl
1 €T0 MOCICACTBHUS (PETHOH. KOMIL. )
OCHOBHBIE KJIACCHI HEOPTAHUYECKHX COeIUHEHUH (29)
67 [IpoGnema 0e30MacHOTO UCITOIH30BAHUS 2
BCIIIECTB M XUMHYCCKUX PEAKIIMK B







	Муниципальное бюджетное общеобразовательное учреждение
	«Хатажукаевская средняя общеобразовательная школа №6
	имени Ахмеда Хаткова»
	Содержание учебного предмета
	8 КЛАСС
	Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д.И. Менделеева. Строение атомов. Химическая связь. Окислительно- восстановительные реакции
	9 КЛАСС
	Неметаллы и их соединения
	Металлы и их соединения
	Химия и окружающая среда
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ

	Тематическое планирование с указанием количества часов, отводимых на освоение каждой темы

