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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no XUMuHU AJisl 00y4aromuxcs 8 KIaccoB COCTaBJIEHA HA OCHOBE
TpeboBanuii K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOM MpOTrpaMMbl
OCHOBHOTO 00111eTO 00pa3oBaHus, MPEACTaBIEHHBIX B DenepalbHOM rocyAapCTBEHHOM
0o0pa3oBaTeNbHOM  CTaHAApPTE€ OCHOBHOrO oOmEero oOpa3oBaHUs, C  Y4ETOM
pacrpeieIiEHHBIX M0 KiaccaM IMPOBEPSIEMbIX TPeOOBaHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNbHONW MpOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHusi U
AJIIEMEHTOB COJEP)KaHUSA, TPEACTABICHHBIX B YHHBEpCaJbHOM Koaudukatope 1o
XHUMHH, a TaKke Ha ocHOBe [IpuMepHON mporpamMmbl BOCIIUTAHUS OOYYAIOIIUXCS MPH
MOJIy4YeHUH OCHOBHOTO o0miero odpaszoBanus u ¢ yu€étoMm KoHuenumu npenoaaBaHus
yuyeOHOro mnpeamera «XuMmus» B 00pa3oBaTelnbHbIX opraHuzauusax Poccuiickoit
®denepalyy,pealiu3yolMX OCHOBHbIE 001Ie00pa3oBaTeNbHble MpOrpaMMbl  (YTB.
Pemennem Komnernn Munnpocsemenns: Poccuu, npotokoin ot 03.12.2019 N I1K-4BH).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMUS»

Bxiang ydyeOHoro mpeamera «XuMHsS» B JOCTHKEHHUE LEJIEH OCHOBHOIO OOIIEro
oOpa3oBaHMsl OOYyCJIOBJIEH BO MHOIOM 3HAUE€HHEM XHMHUYECKOM HAyKd B IO3HAHUU
3aKOHOB TIPHUPOJIbI, B Pa3BUTHH MPOU3BOAUTEIHHBIX CHJI OOIIECTBA M CO3/aHUU HOBOU
0a3bl MaTepUAIILHOMN KYJIBTYPBHI.

XUMUS KaK DJIEMEHT CUCTEMBbl €CTECTBEHHBIX HaYK paCIpOCTpaHuiIa CBOE BIUSHUE HA
Bce 00JacTH YelOoBEYeCKOro CYIIECTBOBAHMSA, 3ajajla HOBOE BHJEHHE MMpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOAUMBIM YCJIOBHEM >KU3HU
oOmiecTBa: 3HAHWE XHMHUU CIY>)KUT OCHOBOW uis (HDOPMUPOBAHHMS MHPOBO33PEHUS
YeN0BeKa, €ro MpeICTaBICHU 0 MaTepHalbHOM €IMHCTBE MUPA; BAXXHYIO POJIb HTPAIOT
bopMupyeMble XUMHEW MpenCcTaBICHHUs O B3aUMOINPEBPAICHUAX OSHEPruu U 00
HBOJIIOLIMM BEILECTB B TMPHUPOJE; COBpEMEHHas XMMHMsI HalpaBjeHa Ha pelIeHue

IJIO0ANBHBIX  TPOOJIEM  YCTOWYMBOTO  Pa3BUTHsI  4YEJIOBEYECTBA -  CHIPHEBOM,
DHEPreTUYECKOW,  THUIIEBOM M DKOJOTWYECKOM  Oe3omacHoCcTH,  MpoOJemM
31paBOOXPAHEHUS.

B ycrnoBusix Bo3pacTarolmiero 3Ha4eHWs XUMHUHM B JKM3HM OOILECTBAa CYIIECTBEHHO
MOBBICWJIACHh POJIb XMMHUYECKOT0 00pa3oBaHus. B miiaHe counpainzanuu OHO SIBISIETCS
OJIHUM W3 YCJIOBUH (OPMUPOBAHMS HWHTEIEKTAa JIUYHOCTH W TapMOHUYHOIO €&
pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHYECKHE 3HAHHMS HEOOXOJMMbI ISl MPUOOpPETEeHUS
OOILIEKYIbTYPHOTO YPOBHS, TIO3BOJISIIONIETO YBEPEHHO TPYIUTHCA B COLMYME H
OTBETCTBEHHO YYacCTBOBAaTb B MHOT0OOpa3HON >KM3HM OOIIECTBA, ISl OCO3HAHMUS
BAKHOCTH PA3yMHOIO0 OTHOLIEHUS K CBOEMY 3/I0POBBI0 W 3JI0POBBIO JPYIHX, K
OKpYXarollled MPUPOIHOM cpesae, JId FPaMOTHOrO MOBEAECHMS IPU HUCIOJIb30BAHUU
Pa3IMYHBIX MAaTEPHAIOB U XMMUYECKUX BEIIECTB B IOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOMW IIKOJIE SIBISICTCSI 0a30BBIM 110 OTHOILEHUIO K
CHUCTeME OOIIero XWMHUYEecKoro oOpa3oBaHHs. [103TOMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO pealn3yeT MPUCYIIUE OO0IIEeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUEBbIE
[IEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYIaPCTBEHHbIE, OOIIECTBEHHBIE U UHINBUYaTbHBIC



NOTPEOHOCTH. OTUM  OMpeAeNsercs CYyIHOCTh oOmieil cTtpateruu oO0y4YeHwUs,
BOCIIUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEJICTBAMH YYEOHOTO MpeaMeTa « XUMUs.

N3yuyenue mnpeamera: 1) cHocoOCTBYyeT peanu3allMii  BO3MOXKHOCTEH  JUIs
caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYpbl JTUYHOCTH, €€ oOmed 1 (HyHKIMOHATIHLHOM
IPaMOTHOCTH; 2) BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUICHUS W TBOPYECKUX
CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITENILHOW y4eOHOH AesITelIbHOCTH,
AKCIIEPUMEHTAJBHBIX U MCCIIENOBATEIbCKUX  yYMEHUH, HEOOXOIHUMBIX  Kak
B MTOBCEIHEBHOM JKM3HM, TaK U B MPOPECCHOHATIBHON AEATEIBHOCTH; 3) 3HAKOMHT CO
CHEU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO B3IJIAJa Ha
EAUMHCTBO MPHUPOJIBI U YEIIOBEKA, SBISICTCS OTBETCTBEHHBIM ATaloM B (pOpMUpOBaAHUHU
€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH MOAPOCTKOB; 4) CIOCOOCTBYET (POPMHUPOBAHUIO
IIEHHOCTHOTO OTHOIIEHUS] K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEIIOBEKY,
BHOCHUT CBOM BKJIaJ] B KOJIOTHYECKOE 00pa30BaHNE MIKOIbHUKOB.

Ha3Banubie HampaBieHus B OOy4YeHUM XHUMHHM OOECHEeUMBAIOTCSA CHENU(UKOM
COIEpKaHMUSI MPEIMETa, KOTOPBIM SBJISETCA MEJAarorMYeCKd aJalnTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKH XUMHH Ha ONIPE/ICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu OCHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE OOYUYAIOIIMMUCS OCHOB
HEOPTraHWYECKON XUMHUU U HEKOTOPBIX MOHATUNA M CBEJACHUN 00 OTIEIbHBIX 00BEKTaX
OpraHUYECKON XUMUHU.

CrtpykTypa coaepskanus npeaMera copMupoBaHa Ha OCHOBE CUCTEMHOTO MOAX0/a K
ero n3ydyeHuro. ConepkaHHWe CKIAIbIBACTCA W3 CHUCTEMBI IMOHATHH O XUMHUYECKOM
AJIEMEHTE U BELIECTBE U CUCTEMbI MOHATUNA O XUMHUUECKOHN peakiuu. O0e 3TU CUCTEMBI
CTPYKTYpPHO OPTaHM30BaHbl MO MPUHIUITY MOCJIEI0BATEIHLHOTO PA3BUTHSl 3HAHUW Ha
OCHOBE TEOPETUYECKUX NPEACTABICHUN PA3HOIO0 YPOBHS: AaTOMHO-MOJIEKYJIIPHOIO
YYEHHSI KaK OCHOBBI BCEro €CTECTBO3HaHWS, YpoBHsS llepmommueckoro 3akona 1. U.
MeHnzeneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YUEHUSI O CTPOEHUN aTOMa U XUMHUYECKOU
CBSI3U, TMPEACTABICHUN 00 DJIEKTPOJMTUYECKONW NHMCCOIMAIMK BEIIECTB B PACTBOpax.
TeopeTnueckrue 3HaHUS PAacCMATPUBAIOTCA HA OCHOBE SMIMUPUYECKH IMOJYYEHHBIX U
OCMBICTIEHHBIX (haKTOB, Pa3BUBAIOTCA IMOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JAPYTOMY,
BBITIOJIHSIST  (DYHKIIMM OOBSICHEHHS ¥ TMPOTHO3UPOBAHMSI CBOWMCTB, CTPOCHUS U
BO3MO>KHOCTEMN MPAKTUUECKOTO MPUMEHEHUS U MTOTYUYEHHUS U3y4aeMbIX BEIIECTB.

Takast opranu3aius cojepKaHus Kypca CriocoOCTBYET MPEACTABICHUIO XUMHUYECKOM
COCTAaBJISIFOLIEN HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW NPUPOJBL. TemM cambiM
o0OecreynBaeTcsi BO3MOXKHOCTh  (OPMHUPOBAHUS Yy OOy4YalOMIMXCA LEHHOCTHOTO
OTHOIIIEHUS K HaydyHOMY 3HAHUI0O W METOJlaM TIO3HAaHWS B Hayke. BaxxHO Takke
3aMETUTh, UTO OCBOEHHUE COJIEPKAHUSA Kypca MPOUCXOAUT C MPUBJICYCHUEM 3HAHUW U3
paHee U3y4eHHBIX KypcoB: «Okpyxkatomuii Mup», «buonorus. 5-7 kinacce» u «Pusmka.
7 Kmacey.



MECTO YYEBHOI'O IIPEJJMETA «XUMMUS1» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO xumus sBISETCS 00sS3aTeIbHBIM MPEJAMETOM Ha
ypOBHE OCHOBHOro o001ero ooOpaszoBaHus. JlaHHas mnporpamMma IpeaycMaTpUBaeT
M3y4eHHe XUMHH B 8 KJlacce - 1 yac B HEICNIO ayIMTOPHON HAarpy3KH, BCEro - 35 4acos;
l4ac B HeZieMI0 CaMOCTOATENIbHOU paboThI, Bcero - 35 yacoB. Utoro - 70 yacos.

HEJIM U3YYEHUA YYEBHOI'O ITPEIMETA «XUMMUSA»

K HampaBieHHIO MEPBOCTENEHHON 3HAYMMOCTU IPU pean3allid 00pa30BaTEIbHbBIX
byHkuii mpeaMera «XUMHS TPAJAULMOHHO OTHOCAT (pOpMHpOBaHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYCCKOM
JEeSATENbHOCTH YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJBTYpbI. 3ajgaya
MpeAMETa COCTOMT B (OPMHPOBAHMM CHCTEMbl XMMHYECKHX 3HAHUM - BaKHEHIIHMX
(aKkTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX IOJOKEHHM, ITOCTYMHBIX O00OIICHMI
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAyKH, 3HAHUW O HAyYHBIX METOAaX U3YYEHUS
BELIECTB U XMMHUYECKUX PEaKLMH, a Takke B (JOPMHUPOBAHMU U Pa3BUTHH YMEHHUH U
CHOCO0O0B JEATEIBHOCTH, CBSI3aHHBIX C MJIAHUPOBAHUEM, HAOIOJCHUEM U MPOBEACHUEM
XUMHUYECKOTO O3KCIEPUMEHTa, COOJIOJEHUEM IMpaBUil OE€30MacHOr0 OOpalleHust ¢
BEILIECTBAMM B [IOBCETHEBHON KU3HH.

Hapsagy ¢ »Tum  nenu wW3ydeHus IpeaMeTa B I[POrpaMME  YTOYHEHBI H
CKOPPEKTUPOBAaHbI C Y4YETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOIO OOILEro
oOpazoBanust. CerosHa B 00pa30BaHUU 0COOO0 3HAYMMOM NMPU3HAETCS HANPaBIECHHOCTh
oOy4eHHs] Ha pa3BUTHE U CaMOPa3BUTHE JUYHOCTH, (POPMUpPOBAHUE €€ MHTEIJIEKTa U
oOmieit KynbTypel. OOydeHHE YMEHHMIO YUYUTHCS W TPOJOJIKATh CBOE OOpasoBaHUE
CaMOCTOSATENIbHO CTAHOBHUTCS OJJTHOM M3 BaXXHEHIINX (PYHKIMI y4EOHBIX IPEIMETOB.

B cBf3M ¢ 3TWM Npy M3yYEHHH MpPEIMETa B OCHOBHOW WIKOJIE JIOMHHHUPYIOIIEE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

dbopmupoBaHue MHTEJIEKTYaJIbHO pa3BUTOM JMYHOCTH, rOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTEIbHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

HAIpaBJIEHHOCTh OOYyuYEHHUsT Ha CHCTEMAaTHYECKOE NPUOOIIEHUE Y4Yalluxcs K
CaMOCTOATEJIbHOM TO03HABAaTEIbHOM JEATEIbHOCTH, HAy4YHBIM METOJAM II03HAHMS,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

oOecrieuyeHne YCJIOBHM, CIMOCOOCTBYIONIUX MPHOOPETECHUIO OOYUYaIOIIMMHUCS OIBITA
pa3HOOOpa3HON N1EeATENbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE [JIS PA3IUYHBIX
BUJIOB JCSATENbHOCTH;

dbopmupoBaHUe YMEHUN OOBACHITH M OLIEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MHUpa Ha
OCHOBAHHWH 3HAHUH U OTbITA, MOJYUYECHHBIX NPU U3YYECHUU XUMUU;

dbopmupoBaHre y OOy4YaOMIMXCA TyMaHUCTUYECKUX OTHOIICHWM, [MOHUMaHUS
LIEHHOCTH XUMHUYECKUX 3HaHUM JUisi BBIPAOOTKH SKOJIOTMUECKH LEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOU NIEATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 3[I0POBBS U
OKPYXarouerl NPUPOTHON CPENbI;



pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO |
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOECHUS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAIBHEHUIIIETO 00yUeHUSI.

COILEPKXAHUE YYEBHOI'O IPEJIMETA

IlepBoHaYaIbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Ponb XuMuM B KW3HU 4elloBeka. Tema u BemectBa. dusznueckue
CBOMCTBA BEILIECTB. ATperatHoe coCTosiHue BemecTB. [loHATHEe 0 MeTOoax MO3HAHUS B
XxuMud. XuMus B cuctemMe Hayk. Huctele BemiectBa M cMecu. CrnocoObl paszieneHust
CcMecel.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE HJI€MEHThI. CUMBOJIBI XUMUUYECKUX SJIEMEHTOB.
[IpocTeie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX D3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BemllecTB. OTHOcUTenbHass aTomMHas wmacca. OTHOCUTEIbHas
MOJIEKYJISIpHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTA B COEIUHECHHH.

@u3NuecKue U XUMHUYECKHUE ABJICHUS. XUMUUYECKasl peakluus U €€ NMpU3HaKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XUMUYecKkue ypaBHeHHs. Kiaccudukanus XMMUYECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

XUMHUYECKHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYNIOW, C IpaBUIaAMHU
paboThl B JlabopaTopuu U MpuéMamMu OOpaIlleHHs ¢ JaOOpaTOPHBIM O00OPYAOBaHUEM;
M3yUYC€HHE M ONHucaHue (PU3MUECKUX CBOMCTB OOpa3I[OB HEOPTaHMYECKHUX BEIIECTB;
HaOmoaeHne Quinueckux (TUIaBICHHE BOCKa, TasHHUE JIbJla, pacTUpaHUE caxapa B
CTYTKE, KATICHUE U KOHJICHCAIUs BOJIbl) U XUMHUECKUX (TOPEHHUE CBEUYH, MPOKATIUBAHUE
MEIHOM TPOBOJIOKHM, B3aUMOJICHCTBHE MeJIa C KHUCJIOTOW) SIBJICHUM, HAOIIOJICHUE U
ONMCAaHWE TPU3HAKOB TMPOTEKAHMS XUMHUYECKMX peaKUuuid (pas3jiokKeHHue caxapa,
B3aUMOJICCTBUE CEPHOW KHCIOTHI C XJIOPUAOM Oapusi, pa3ioXKeHHUE THAPOKCHUIA
menu(ll) mpu wHarpeBanuu, B3auMojecTBHE >keneza ¢ pactBopom cosu Mmemu(ll));
U3y4eHUEe CIOCOO0OB paslielieHusi cMecei (C TMOMOIIbI0 MarHurta, (QUIbTpOBaHUE,
BBITIAPUBAHUE, JAUCTWUIAIUSA, XpomaTtorpadus), MPOBEJECHUE OUYMCTKH TMOBApEHHOMN
CoJI; HAOJIO/IEHNE U OMUCAHUE PE3YJIbTATOB MPOBEJCHUS OIbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MACChI;, CO3aHUE MOJIENICH MOJIEKYJT (IIaPOCTEPIKHEBBIX ).

Baxueiimme npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx - cMech razoB. CocraB Bo3ayxa. Kuciaopon - aineMeHT U MpocToe BELIECTBO.
Haxoxaenue kuciopoaa B npupoje, Gu3nMUecKue U XMMHUYECKUE CBOMCTBa (peakiuu
ropenusi). Oxcupapl. Ilpumenenue kwuciopoga. CrocoObl TOJMyYEHHsS] KHCIOpPOJa B
7a00paTopud U MPOMBINUIEHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H -
aJUTOTpOITHAS MOAUDUKAIIIS KUCITOPOa.

TernoBor (hPEeKT XUMUYECKON peakIui, TEPMOXMMHUYECKUE YPAaBHEHHS, DK30- U
SHIOTEPMUYECKHE peaKlUU. TOMIUBO: yrojib U METaH. 3arps3HEHUE BO3/yXa, YCUIICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonmopon - sneMeHT W mpoctoe BemniecTBO. HaxoxaeHue Bomopona B MPUPOJE,
br3NYecKue U XMMUYECKHUE CBOMCTBA, MPUMEHEHNE, CIIOCOOKI momydeHus. Kuciore u
COJIH.



KonmnuectBo BemiectBa. Monb. MossipHass macca. 3akoH ABoraapo. MoJssipHbIii
00bEM ra30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOKWCTBa BOAbl. Boma kak pactBoputenb. PactBopsl. Hackiennsie u
HEHACBHILIEHHBIE PAaCTBOPBL. PacTBOpHUMOCTh BElIECTB B Boje.MaccoBast J0Jisl BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMSA. Polib pacTBOPOB B MPUPOJE U B
KU3HU 4yenoBeka. KpyroBopoT BoAbl B IpUpOIE. 3arpsi3sHEHUE NPUPOIHBIX BoA. OxpaHa
Y OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuHeHuil. Oxcuapl. Knaccudukaus okCuaos:
cosleoOpaszyromue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEpHBIE) W HeCcoJIeo0pa3yroIue.
Homenknatypa okcuaoB (MeXIOyHapoAHas M TpuBuaibHasi). dusmueckue u
XMMHUYECKUE CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: HIENOUYM M HEPACTBOPUMBIE OCHOBAHMSI.
HomeHnknatypa ocHOBaHUM (MEXIyHapoAaHas | TpuBHaibHasA). Dusmyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [lonydueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucioT (MeXIyHApoAHas W
TpuBHabHasl). PU3NYECKHE U XUMHUYECKUE CBOWMCTBA KHUCIOT. Psi akTUBHOCTH
metaiuioB H.H. bekerosa. [lomyyenue Kucior.

Conmu. HomenkinaTypa cosieil (MeXIyHapojHass U TpuBHalibHas). Dusznueckue u
XAMUYECKHE cBoMcTBA cosiel. [lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHHUI.

XUMHUYECKHN IKCIIEPUMEHT: KAUYECTBEHHOE OINPEICIICHUE COAEPHKAHUS KHUCIOpPOJa B
BO3/yXe; MOJy4YeHUEe, COOMpaHue, pacrno3HaBaHWE M M3YUYEHUE CBOICTB KHCIOPOJA;
HaOJI0/ICHNE B3aUMOJCHCTBUS BEILIECTB C KUCJIOPOJOM M YCIIOBUSI BOSHUKHOBEHUS U
MpeKpalleHus ropenus (rmokapa); 03HaKOMJICHUE ¢ 00pa3llaMy OKCUJIOB U OMHCAaHUE UX
CBOWMCTB; TMOJy4eHUE, COOMpaHUEe, paclo3HABAaHUE M HU3YYEHHUE CBOMCTB BOJOPOJA
(ropenue); B3auMmoaeicTBre Bojopoa ¢ okcuoM meau(Il) (Bo3MoxKHO KCIOJIb30BAHUE
BHJICOMATEPHANIOB); HAOJIOJCHUE OOpas3oB BEIISCTB KOJWYECTBOM |  MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOW JIOJIEM pPacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICMCTBUE BOJIbI C MeTa/ulaMH (HATpUEM U KajbllieM) (BO3MOXKHO
HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB); OIPENEICHUE PACTBOPOB KHUCJIOT W IIEJIOYEH ¢
MOMOIIbI0  MHJIUKATOPOB; HCCJIENIOBaHUE OOpa3loB HEOPraHUYECKUX BEHIECTB
Pa3UYHBIX KJIACCOB; HAONIOJCHUE WM3MEHEHHUS OKPACKHM HHIUKATOPOB B PACTBOpPAX
KHUCJIOT U IIeJIoUel; n3yuenue B3aumoaeicTus okcunaa meau(ll) ¢ pactBopom cepHoii
KUCJIOTBI, KACJIOT C METAJIJIAMH, PEAKIIMN HEUTPAIU3ALNU; TTOJTyUY€HUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajla JPyruM M3 pacTBOpa COJIM; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/lad 10 TeMe «BakHeWIne KiIacChl HEOPraHMYEeCKHUX
COCIMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuogmueckasi cucreMa XHMHMYECKHUX 3JIEMEHTOB
.. MengeneeBa. CtpoeHue aToMoB. XMMHUYecKasi CBs3b. OKHMCIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBbie TOMBITKH KiIaCCU(MUKAIMN XHUMHYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILEJTOYHBbIE U IIEJIOYHO3EMENIbHBIE METAJUIbl, TaJOTEHBbI,
WHEPTHBIC Ta3bl). DJIIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.



[lepnonmueckuit 3akoH. Ilepmommyeckas cucrteMa XuUMHYECKUX dieMeHToB J[.M.
MenneneeBa. KopoTtkonepuomnas u anuHHomepuogHas ¢dopmbl [lepuoanyeckoit
cucteMbl xuMudeckux 3iemeHToB .M. Mennaeneesa. Ilepruoas! u rpynnsl. @Pusnyeckun
CMBICJI IOPAIKOBOTO HOMEpPAa, HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTtaB artoMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MeEpBBIX 20 XxuMHUecKuX aneMeHToB [lepuonnueckoi
cuctrembl JI.WI. MenneneeBa. XapakTEpUCTUKAa XHMHYECKOIO JJEMEHTA II0 €ro
nonoxxeuuto B [lepuonnueckont cucreme /[.M. Menneneesa.

3aKOHOMEpPHOCTM  W3MEHEHHMS  paJuyca aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METANIMYECKMX M HEMETANIMYECKHUX CBOMCTB MO TpynnaM M IepuojaM. 3HauyCHUE
[Tepuonnueckoro 3akoHa u I[lepuoaMYECKON CHCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTHA HayKu U npakTuku. J[. 1. MeHneneeB - y4€HbIN U rpa)KJaHNH.

Xumuyeckass  cBsi3b.  KoBajlieHTHass  (mojisipHass W HEMOJIApHAsl)  CBSA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchl
OKHCIICHHS U1 BOCCTAHOBJICHUS. OKHUCIIUTENIA U BOCCTAHOBUTEIIH.

XUMHYECKUI IKCIIEPUMEHT: M3y4eHHe 00paslloB BEIIECTB METAJJIOB U HEMETAJIJIOB,
B3aMMOJEHUCTBUE TUAPOKCHIA [IUHKA C PACTBOPAMHU KHUCJIOT U IIEJIIOYEH; ITPOBEICHUE
OMBITOB, WUIFOCTPUPYIOIINX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUN
(ropenue, peakiu pas3IoKeHUs], COSTUHEHU).

MesxknpeaMeTHbIe CBSI3H

Peanmnszanpss MEXNpeIMETHBIX CBA3€d NPU HM3Y4YEHUM XHMHM B §  KJacce
OCYILIECTBIISIETCS YE€pe3 HUCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUM,
TaK ¥ MOHSATHUM, SABISIONIMXCS CUCTEMHBIMHU ISl OTIACIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC MOHSTHS: HAy4YHBIM (PaKT, TUIOTE3a, TEOPHSs, 3aKOH,
aHaluu3, CHUHTE3, KiacCU(UKAIMs, TEePUOAUYHOCTh, HAOIIOIEHHEe, JKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIWJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJICKTPUUYECKUN 3apsi, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, ra3, (pu3ndyecKkue BEITUUYUHBI, SAUHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MuHEpaabl, TOPHBIE TOPOJbI, IOJIE3HBIE
HCKOIIa€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

INJNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

W3yyenne xumMuu B 8 Kjjacce HalpaBiIeHO Ha JOCTIDKEHHWE OO0yYarOIIUMUCS
JUYHOCTHBIX, METANPEIMETHBIX W TMPEAMETHBIX PE3yJbTaTOB OCBOCHUS Yy4eOHOTO
MpEeIMETA.

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs
JOCTUTAIOTCSI B XO0J¢ OOydYeHHs XUMHUHM B E€IUHCTBE Y4YeOHONW W BOCHHUTATEIHHOU



nestenbHocTH  OpraHu3auud B COOTBETCTBUM C  TPAAULMOHHBIMH POCCUUCKUMU
COLMOKYJIBTYPHBIMH H  JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, MPUHATBIMA B
oOlllecTBE MpaBWJIaMM W HOPMaMHU TIOBEJIEHUA U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIE pe3yNabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YUCJIE B YACTH:

IIaTpuoTH4ecKOro BOCIIUTAHUS

1) EHHOCTHOTO OTHOIIEHHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HaCJEIHMI0O, IOHMMAaHUs 3HA4YCHHs XHMHYECKOM HAyKu B IKHU3HHU
COBPEMEHHOr0 O00IIecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEpHON wuHpopMalueil o
MEPENOBBIX JIOCTHKEHUSX M OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

I'paxkpaHckoro BocnuTaHus

2) MpeACTABJICHHS O COLMAJIBHBIX HOPMaxX U MPABUIIAX MEXIMYHOCTHBIX OTHOIIEHHI
B KOJUIGKTMBE, KOMMYHHUKATHMBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEe0BATENBCKOM, TBOPUECKON U IPYTUX BUJIAX JI€ATEIbHOCTH; TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JI€ATENbHOCTM  IPHU  BBIIOJHEHUU  YYEOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBINOJIHECHUM XUMHUYECKHX 3KCIEPHUMEHTOB, CO3JaHUHU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMONOHMMAHHUIO M B3aUMOIIOMOINU B MpoOIEcce
ATON y4yeOHOM MAEATEIbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE M IMOCTYIKU
CBOMX TOBApHILEH C IMO3UIMH HPAaBCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHS
ITOCJIEACTBUN IMOCTYIIKOB;

LleHHOCTH HAYYHOT'O IO3HAHMUS

3) MHPOBO33PEHYECKUX TMPEJCTABICHUN O BEIIECTBE M XHUMHUYECKOW peaKiluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTHUHBI MHUpPA; MPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPObI, B3AUMOCBSA3SIX UEJIOBEKA C MPUPOJHON Cpeoil, 0
POJIM XMMUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHBOB, HAIPABICHHBIX HA IOJYYEHUE HOBBIX 3HAHHUU 11O
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HA0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

5) mo3HaBaTeNbHOW, WH(DOPMAIMOHHOW M YUTATEIHCKOW KYJIBTYpbI, B TOM YHCIIE
HABBIKOB CAMOCTOATEILHON PabOTHI ¢ YYCOHBIMH TEKCTAMH, CIIPABOYHOM JTUTEPATYPOI,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJOTUH;

6) wuwHTepeca K OOYYECHHIO ¥ TIO3HAHWIO, JFOO03HATEILHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEILCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 0Oy4YE€HUS B AaJIbHEHUILIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHUSI LEHHOCTH >KWU3HHW, OTBETCTBEHHOTO OTHOILIECHUSI K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 ®U3HU, OCO3HAHUS MMOCIEACTBUI U HENPUITUS BPEAHBIX
NpUBbIUEK (YMOTpeOJIeHUsT aJKOTojds, HAPKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH
coOMI0ICHNS TIpaBMJI OE30MACHOCTH MPH OOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

Tpynosoro BocnuraHus

8) mHTepeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuit U Tpyaa pa3iIudyHOro poja,
YBaXXEHUE K TPYyAYy U pe3yJbTaTaM TPYAOBOU INEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XMMHH, OCO3HAHHOTO BbIOOpa MHAMBUIYAJIBHON



TPACKTOPUHM TMPOJOJDKEHUS O00pa3oBaHHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH; YCHEIIHOM
po(eCCUOHATIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHUH; OTOBHOCTH
a/JalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

IKOJIOTHYECKOI0 BOCIIMTAHUS

9) sKONOrMYECKH LIEIECO00Pa3HOr0 OTHOUIEHMSI K IPUPOE KaK MCTOUHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUS LIEHHOCTH 3J0pPOBOrO M 0€30IacHOro
oOpa3za >KHM3HU, OTBETCTBEHHOIO OTHOLIEHUS K COOCTBEHHOMY (PU3HYECKOMY H
IICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHUS LIEHHOCTU COOJIIOACHMS MpaBUil 0O€301acHOTO
MOBEJICHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CHUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U KU3HU JI0JICH;

10) cnocoOHOCTH NPHUMEHATh 3HAHMS, MOJydaeMble MPU W3YYEHUU XUMUH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOLIEW NPUPOJHOM CPENOM, MMOBBIIEHUS YPOBHS
HKOJIOTMYECKON KYJIBTYPBl, OCO3HAaHUS TIJO0AJIBHOIO XapakTepa HKOJOTHUYECKUX
npo0JieM U IMyTel UX peleHus! HOCPEICTBOM METOJ0OB XUMUM;

11) 3KOJIOTUYECKOTO MBILUIEHUSI, YMEHUSI PYKOBOJCTBOBATHCSI UM B MIO3HABATEIILHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MetanpeIMeTHBIX Pe3yIbTAaTOB BBIICISIOT 3HAYMMBIC IS (OPMHUPOBAHUS
MHPOBO33pPEHUS OOIICHAYYHBIC TMOHATHS (3aKOH, TEOPHS, MPUHIIUII, TUIOTE3a, (akT,
CHUCTEeMa, MPOLECC, DKCIEPUMEHT M JAp.), KOTOPhIE€ HCIOJIB3YIOTCSI B €CTECTBEHHO-
Hay4YHBIX Y4EOHBIX MpeIMeTax W MO3BOJSIOT HAa OCHOBE 3HAHUU M3 ATHUX MPEIMETOB
(dhopMupoBaTh MPEACTABICHUE O IIEJIOCTHON HAYYHOW KapTUHE MUPA, U YHUBEPCAJIbHbBIC
y4ueOHbIe NeUCTBUS (TI0O3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), KOTOPHIC
obecrnieunBalOT (HOPMUPOBAHKE TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YYEOHOU JAeATETbHOCTH.

MeranpenMeTHbIe pe3yIbTaThl OCBOSHMSI 00pa30BaTElIbHONW MPOrpaMMBbl 10 XUMHHU
OTPa’)KaroT OBJIAJICHUE YHUBEPCAIbHBIMU ITO3HABATEIILHBIMU JICMCTBUSIMUA, B TOM YHUCJIE:

ba3oBbIMH JIOrHYeCKUMH JeCTBUAMHU

1) yMeHueM HUCToIb30BaTh MPUEMBI JIOTHYECKOTO MBILIJICHUS! TTPU OCBOCHUM 3HAHUM:
pPacKpbIBaTh CMBICT XHUMHUYECKUX TMOHATUH (BBIACIATh MX XapaKTepHBIC IPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TMOHSTUSIMH), HUCIOIb30BaTh MOHSITUS MJIS
0OBSICHEHUS OT/ACNIBHBIX (PAKTOB W SIBIICHHWM; BHIOMpPATh OCHOBAHUS W KPUTEPHUU IS
KJIacCU(UKAIIUM XUMHYECKUX BEIIECTB M XUMHYECKUX pEeaKIui; YCTaHABIUBAThH
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIY OOBEKTAMHM HM3YYCHUS, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, MO aHAJOTHUM);, JejiaTh BBIBOJABI H
3aKJIFOYCHUS;

2) yMeHHEeM TMPUMEHATh B TMPOIECCe TO3HAHMUS TOHATUS (TIPEAMETHBIE U
MeTanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, HCIOJIb3yeMble B XHUMHH,
peoOpa3oBLIBATh IIUPOKO IPHUMEHSEMBIE B XHMHH MOJICIBHBIC NPEACTABICHUS -
XUMUYECKUU 3HaK (CMMBOJ OJJIEMEHTa), XuUMHYeckas ¢opMyna W ypaBHEHUE
XUMHUYECKON PeaKIuy - MPU PEIICHUH y9eOHO-TI03HABATEIBHBIX 33/1a4; ¢ y4ETOM ITHX
MOJICJIBHBIX TMPEACTABIECHUN BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKU
M3y4aeMbIX OOBEKTOB - XHMHUYECKHX BEIIECTB M XHMUYECKHX PEAKIUH; BBISBISATH



oOImue 3aKOHOMEPHOCTH, NPHYUHHO-CJICACTBEHHBIC CBSI3M W TPOTUBOpPEUHs] B
U3y4aeMbIX TMpoIleccax M SBJICHUSIX; Mpejiaratb KPUTEPUM JiS BBISBICHUS JTHUX
3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOATENHLHO BBIOMPATH CIOCOO pelICHUS
yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BApHUAHTOB pEILCHUS, BHIOMpATh HamOoJiee
HNOJIXOSIINN ¢ YUETOM CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIea0BaATEILCKUMHU A€M CTBUSIMHU

3) yMEHHMEM UCIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCH B KaueCTBE HWHCTPYMEHTa
MO3HAHUS, a TaK)Ke B KaueCTBE OCHOBHI I (POPMUPOBAHUS THIOTE3BI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

4) mpuoOpeTeHHE OIbITa 10 TUIAHUPOBAHUIO, OPTraHW3AIMd W IPOBEIACHUIO
YUEHUYECKMX  HKCHEPUMEHTOB: yMEHHWE HaOdoJaTh 3a  XOJOM  Mpolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbrar, (GOopMyIupoBaTh OO0O0OIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, MUCCIEAOBAHUSA, COCTABISATH OTUET O
MpoJieJIaHHOM padoTe;

Pa6oToii ¢ undgopmanuei

5) ymeHueM BbIOMpATh, AaHAIM3UPOBATH M HHTEPIPETHPOBATH HWH(MOpMAIUIO
Pa3UYHBIX BUJOB M (OPM MPEACTABICHUS, TMOJTYyYaeMyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJEP>KaHUsI, CIPABOYHBIE MMOCOOMUS,
pecypcel IHTepHETa); KPUTUYECKU OLEHHUBATh MPOTHBOPEUYMBYIO UM HEIOCTOBEPHYIO
uH(dOpMaIHIO;

6) yMEHUEM MPUMEHSTH Pa3JIMUHbIE METOABbl M 3aMpPOChl MPU TOUCKE U OTOOpE
MH(pOpMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BBITIOJHEHUS] YU4EOHBIX
M TI0O3HABaTENbHBIX 3aJlady OMpPEACTIEHHOrO THUIMa; MPUOOPETEeHUE OmbITa B 00JIaCTH
HCIIOJB30BaHUs MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN, OBJAJEHUE KYJIb-
TYpOM aKTUBHOTO HCIMOJIb30BAHUS PA3IUYHBIX MMOUCKOBBIX CHCTEM; CAMOCTOSITEIHHO
BBIOMpaTh ONTUMAIIBHYIO (OpMY MPEACTABICHUS HWHPOPMAIIMU U HWUTIOCTPUPOBATH
perraemMbie 3a/1a4M HECJIOKHBIMU CXE€MaMU, JuarpaMMamu, IpyruMu (popmamu rpaguku
1 UX KOMOMHAILIUIMU;

7) yMEHHEM WCIOJb30BaTh H AaHAIU3UPOBATH B TIpollecce Y4YeOHOU W
MCCJIEIOBATENIbCKOM JICSITENIBHOCTH HMH(POPMALIMIO O BIUSHUM TPOMBIITUICHHOCTH,
CEJIbCKOI0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH ITPUPOJHON CPEIBL;

YHuBepCcaJIbHBIMM KOMMYHUKATUBHBIMHU A€CTBUAMH

8) ymeHueM 3ajaBaTh BOMPOCH! (B XO0JI€ IWAajora W/ WX JUCKYCCHUHU) TIO CYIIECTBY
o0cyx)naeMoi TeMbl, (POPMyYITUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHLHO BBITTOJTHEHUS
NPEIJIOKEHHOM 3a1a4u;

9) mpuoOpeTeHHE ONbITa MPE3CHTAIMKM PE3YyJbTAaTOB BBIMOJHEHUS XUMUUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOro OMbITa, JIA0OPATOPHOW pabOTHI MO HCCIEAOBAHUIO
CBOWMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEpPCTHHKAMU IIO3HABATEIBLHOW U
MCCJIEIOBATENbCKOU JESATEIPHOCTH TIPU PEIICHUU BO3HUKAIOMIUX MPOOJeM Ha OCHOBE
yuéTra 00IMMUX MHTEPECOB U COTIACOBAHUS MO3MUIUHN (0OCYXKIeHUSI, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbI», KOOPAUHAIIUS COBMECTHBIX JCHCTBHM, ONpEIEICHUE KPUTEPUEB
IO OIIEHKE Ka4EeCTBA BHITIOJIHEHHOHN paOOTHI U Jp.);

YHuBepCAJIbHBIMY PeryJATHBHbBIMU J1eHCTBUSIMH



11) ymeHueM CcaMOCTOSATENIbHO ONPENeNsATh LeNu ACSTEIbHOCTH, IUIAaHUPOBATh,
OCYUIIECTBJISAITh, KOHTPOJIMPOBaTH U MpU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpaTh Hambosiee A(h(PEKTUBHBIE CIIOCOOBI pelIeHHs Y4EeOHBIX U
NO3HABATEIbHBIX  3a7a4, CAMOCTOATEIBHO  COCTaBJIATh WM  KOPPEKTUPOBATH
MPEIOKECHHBIM AJITOPUTM JIEMCTBUM MPU BBINIOJHEHUN 3aJaHUN C YYETOM IOJTYUECHUS
HOBBIX 3HaHUM 00 wH3ydaeMblX OOBEKTaX - BEIIECTBAX M PEAKIUSAX; OICHUBATh
COOTBETCTBHE MOJIYYEHHOTO PE3YJIbTATa 3asBJICHHON LIENIH;

12) ymeHueM MCMONAL30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU
3a1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX PE3yJIbTaTOB IO OCBOEHHUIO OOSA3aTENBHOIO COJEp KaHMs,
YCTAHOBJICHHOTO JIaHHOW MpPUMEpPHOM pabouell mporpaMMoM, BBIACISIOT: OCBOCHHBIC
0Oy4aroIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN, ciequ(UIECcKUe IS
MpeAMETHONU 001acTi «XUMUS», BUIBI ACATEIHHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS,
€ro UHTEPIpEeTaINH, MPEe0OPa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX
CUTYyaLUsIX.

[IpenMeTHble  pe3ynbTaThl  OTPa)XarT CHOPMUPOBAHHOCTb Yy  OOyYaIOLIUXCS
CIEAYIOIINX YMEHUM:

1) packpvieams cmbici OCHOBHBIX XHUMHUYECKUX IMOHATHH: aToM, MOJICKYIIa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJSIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi OJIsl XUMUYECKOTO JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPUIIATENIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuranus
pEaKIMi: peaKuuy COEIUHEHHUs], PEAKLINH PA3JIOKEHHUS, PEAKINH 3aMEIICHUS, PEAKIINH
0o0OMEHa, K30- U SHAOTEPMUYECKHUE PeaKUUU; TEIIOBOM 3P(DEKT peakluu; 1Ipo aToma,
AJIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTa b, PaAUyC aToMa, XUMHUYECKas CBS3b,
MOJIIPHAS. W HENOJISIpHAs KOBAJIICHTHAs CBS3b, MOHHAsA CBSA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBasi JA0Js BellecTBa (MPOIEHTHAs KOHLEHTpalus) B pacTBOPE;

2) unmoCmpupo6amsB3auMOCBI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHATH T MOHATUSA [PU OMMCAHUU BEIIECTB U UX IPEBPALLCHUN;

3) ucnonvbszosamv XUMHUYECKYI0 CHUMBOJIMKY Il COCTaBJICHUS (OPMYJ BEIISCTB H
YPAaBHEHUN XUMUYECKUX PEAKLINM;

4) onpedensimbBaICHTHOCTh aTOMOB DJIEMCHTOB B OMHAPHBIX COCIUHCHUSX, CTCIICHb
OKHUCJICHUSI D3JIEMEHTOB B OWHApHBIX COEIMHEHHUSX; NPUHAJICKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy CO€IMHEHUHA mo ¢opMynaMm; BHJA XUMHYECKOM CBA3U
(KoBaJieHTHas! U MIOHHAsI) B HEOPTAaHUUYECKUX COCANHEHUSIX;

5) packpvisamv  cmwuicallepuonmueckoro  3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TEPUOJNYECKON 3aBUCUMOCTA CBOMCTB XHMHYECKHUX
AJIEMEHTOB OT UX IOJ0XKeHUA B llepuonnueckon cuctemMe; 3aKOHOB COXPAaHEHUsI MACChI
BEILIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUs, 3aKOHa ABOraapo;
OMHUCHIBATh U XapakTepus3oBaTth TabmumunHyto Qopmy Ilepuoanueckoit cucTemsl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITUS «TJaBHas moarpynna (A-rpynma)» u
«moboynass moxarpymnmna (b-rpymnma)», manble u OoNbLIME TMEPUOIBI; COOTHOCHTH



0003HaUYeHHUsA, KOTOphle UMEIOTCcs B Tabmuue «llepuoanueckas cucremMa XMMHYECKUX
sanemeHToB /.M. MenpeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn dAjpa, oOIlee 4YHCIO DdJIEKTPOHOB U
pacrnpeiesieHUe UX 1Mo JIEKTPOHHBIM CIIOSIM);

6) KraccuguyuposambXUMUYECKHE  DJICMCHTHI, HCOPTaHUYECKHE  BEIICCTBA;
XUMHUYECKUE peakiuu (10 YKMCIy U COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TerioBoMy b dexry);

7) xapaxmepuzosamv  (onucebiéamy)oONIEe XUMUYECKHE CBOWCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEpPaMU MOJICKYJISIPHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

8) npoenozuposames CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KadeCTBEHHOTO
COCTaBa; BO3MOXXHOCTH TIPOTEKAHHWS XUMHUYCCKHUX TMPEBpAIICHU B Pa3IUIHBIX
YCIIOBUSIX;

9) 6bIUUCIAIMBLOTHOCUTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChl BEIICCTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (opMysie COEIUHEHUsS; MAacCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOM PEaKIIny;

10) npumensmvbOCHOBHBIC ONEPAIMM MBICIUTEIBHON JEATCIBHOCTH - aHalIW3 |
CHUHTE3, CpaBHEHHE, O0000IlEeHHEe, CHCTEMAaTU3alUI0, KIACCU(PUKALUIO, BbISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBA3CH - JUJIsi M3YyUYEHHs] CBOMCTB BEIIECTB M XWMHUYECKHUX
peaKkiMii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAaHWS - HaOJIIOJICHUEe, H3MEpPEHHUE,
MOJICTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

11)credosamvnipaBuiaM  TIOJIB30BAaHUS XHUMHUCCKOH IOCYJAOW M JJAOOPaTOPHBIM
o0oOpynOBaHUEM, a TaKKe MpaBWJIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB TI0 IMOJTYyYEHUIO U
coOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MHPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA; IJIAHUPOBATH
U TPOBOJAUTH XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHUCJIOT C MOMOIIBI0 UHAUKATOPOB (JlakMyc, (heHopTanernH, METUIIOPAHK U JIP.).



TemaTnueckoe NJIAaHNPOBAHME.

8 KJIACC
Ne HaunmenoBanue KoimuecTBo ayaur.4acos Kou-Bo
n/n pa3esioB U TeM YacoB
B —— BCEro KOHTPOJI | mpaKTHy can JyekTpoHHbIe (IU(PPOBBIE) 00pa3oBaTelbHbIE PECYPCHI
padorbl | padoThI padoThI
Pasznen 1.IlepBoHavaibHble XUMHYECKHE IOHSTHS.
1.1 | Xumus - BaskHas 2 0 1 2 https://resh.edu.ru/subject/29
odJacTb https://resh.edu.ru/subject/lesson/1521/start/
€CTeCTBO3HAHUS U POIII ypok Nel-5.
NMPAKTHYECKOMH
AesITeJIbHOCTH
YyeJIOBEKA.
1.2 | BemecrBa u 10 1 1 10 https://resh.edu.ru/subject/29/
XUMUYECKHUe https://resh.edu.ru/subject/lesson/1522/start/
peaKkuuu. POIII ypox Ne6-7.
Hroro no pasneny 12 12
Pa3nes 2.BakHelimme npeacTaBuTe M HEOPraHMYECKHUX BeIeCTB.
2.1 | Bo3ayx. Kuciopon. 4 1 4 https://resh.edu.ru/subject/29/
IMousiTne 06 https://resh.edu.ru/subject/29/8/
OKCHIAX. POUI ypok Nell,12,15,16,23.
2.2 | Bonopon. [Tousitue o 4 0 1 4 https://resh.edu.ru/subject/29/

KHCJI0Tax U COJIAX.

https://resh.edu.ru/subject/29/8/

ypok Nel13,19,20,21,22https://www.sites.google.com/site/himulacom/
3BOHOK-Ha-yPOK/8-KJ1acC-MepBBIA-TO1-00 yIeHUS/ypOK-4 7 -KUCTOTHI-
cocTaB-KIacCU(PUKAUIA-HOMEHKIATYypa-TIoNy4YeHUEe-KUCIOT
https://www sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

KJ1acc-TIepBhIA-TOA-00 yueHus1/ypok-49-connknaccudukanus-
HOMEHKJIATypa-CHOCOOBI-TI0TyYeHUA-COIICH

2.3 | KoanyecTBeHHBIEC 1 0 0 1 https://resh.edu.ru/subject/29/
OTHOLIICHUA B https://resh.edu.ru/subject/29/8/
XMMHUH. POIHI ypok Ne§,9,10.

2.4 | Bona. PacTBopbl. 3 0 1 https://resh.edu.ru/subject/29/
IMousitue 00 https://resh.edu.ru/subject/29/8/
OCHOBAHHUAX. https://resh.edu.ru/subject/lesson/2062/main/

POIII ypok Nel14,17,18,23.

2.5 [ OcHOBHBIE KJIACCHI 6 1 1 6 https://resh.edu.ru/subject/29/
HEOPraHUuYeCKuX https://resh.edu.ru/subject/29/8/
coeTMHEeHHH. POIUI ypok Nel5-24

Utoro no pazneny 18 18

Pa3znen 3. [lepuoanueckuii 3aK0H U NepruoAUYecKas cucTeMa XumMmuyeckux jiemenToB [I.1. MenaeseeBa.
CtpoeHue aToMoB. XUMUYecKas cBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIMU.

3.1 | llepuoanmyeckuii 3 1 0 3 https://resh.edu.ru/subject/29/
3aKOH H https://resh.edu.ru/subject/29/8/
Ilepnonnueckas POII ypok Ne25-28
cucTemMa
XHMHYECKHX
3jiemenToB /..

MenHpesieeBa.
Crpoenne aTroma.

3.2 | XumMuveckas CBS3b. 2 0 2 https://resh.edu.ru/subject/29/
OKHCIHTEIbHO- https://resh.edu.ru/subject/29/8/
BOCCTAHOBHUTEJbHbI POII ypok Ne29-34
€ peaxkium.

Hroro no pasneny: 5 5



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

PesepBHOE Bpemst

OBLIEE KOJIMYECTBO
YACOB I10O I[TPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHHME

8 KIIACC

No Tema ypoka Koauuecmeo ayoum. uacos Buowi, dopmul

n/n KOHmMpPOA

BCEro | KOHTPOJIbHbIE | IPAKTHYECKUE
padoThI padoThI

1. |IIpeamer xumun. Poas xumun 1 1|0 0 YcTHBIH ompoc.
B JKM3HHU 4YEJIOBEKA. XUMUS B
CUCTEeME HayK. MeToibl
MO3HAHUS B XUMUHU.

2. | 3HaKOMCTBO C MPaBUJIAMH 1 |0 1 YcTHbIi
0e30MacHOCTH U TpUEMaMHU onpoc;IIpakTnueckas
paboThl B XMMUYECKOM pabora.
naboparopuu. Ilpakmuueckas
paboma Ne 1 "llpasuna
pabomul 6 1abopamopuu u
npuémwl oopauenus ¢
1ab60pamopHuIM
obopydosanuem".

3. | Tena u BemecTna. 1 0 0 VcTHBIN
dusnyecKue CBOMCTBA onpoc;TectupoBanue.
BEILECTB. ArperatHoe [InceMenHbIN
COCTOSIHUE BemecTB. YncTrie KOHTPOITb.
BerecTBa U cmecu. CriocoOsl
pa3aeneHus cMecen.

4. | llpakmuueckaa paboma Ne 2| 1 |0 1 [IpakTuueckas
"Pazoenenue  cmeceti  (Ha pa0ora.
npumepe OUUCKU
nosapetuot coau)".

5. | Atomsl u Monekyasl. IIpocteie | 1 |0 0 ITuceMenHbIN
Y CII0’KHBIC BEIIECTBA. KOHTPOJIb; Y CTHBIN

orpoc.

6. | Xumuueckue 3JI€MEHTHI. 1 |0 0 YcrHbii
3HaKu (CMBOJIBI) Onpoc; XUMUYECKHIT
XUMHUYECKHUX DJIEMEHTOB. JTKTAHT.
ATOMHO-MOJIEKYJISIPHOE
yueHHe. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB.

7. | Xumuueckas popmyna. 1 |0 0 YcTHBIN onpoc.
BasnenTHOCTH aTOMOB [TuceMenHbII
XUMHUYECKHUX DJIEMEHTOB. KOHTPOITb.
Cocrasnenne XAMHUYECKHUX
dbopMyn TO  BaJCHTHOCTH.

Haxoxnenue BaAJICHTHOCTH
XUMHYECKHX JJIEMEHTOB IO




dbopmyre.

8. | OrHocurenbpHas aToMHas IIncemennsbIit
Macca. OTHOocHTENbHAS KOHTPOJIb; Y CTHBIN
MOJIEKYJISIPHAS] Macca. Ompoc;

Penrenue 3a1a4 Ha ITuceMeHHEbIi
BBIUMCIIEHHE OTHOCHUTEILHOMN KOHTPOJIb.
MOJIEKYJIIPHOU MAacCHI

BEIIECTB.

9. | MaccoBas 101 XUMHYECKOTO YcTHBIN
JJIEMEHTA B COCAUHEHUH. onpoc;IInceMeHHbI
Pemenue 3amay Ha KOHTPOJIb.
BBIYHCIICHHE MAaCCOBOM JIOJIH
XHUMHYECKOT'O 3JIEMEHTA 10
dbopmysie coeTMHEHHS

10. | ®dusnyeckne U XUMHYECKUE IInceMmennsblit
SIBJICHUSL. Xumudeckas KOHTPOJIb; Y CTHBIN
peaxuus. [Ipu3naku u OIIpoOC.

YCIIOBHS MpOTEKaHUs
XUMHYECKUX peakluuid. 3aKkoH
COXpPAHEHHUsI MAacChl BEILECTB.
M.B. JIoMOHOCOB - y4Y€HBIN-
SHIIUKJIOIIEINCT.

XHWMHUYECKUE YPABHEHMUS.

11. | Tumbl XUMHUYECKHX peaKIUi YcTHBIN onpoc.
(coemuHeHws, Pa3NoKEeHuUs,
3aMeIIeHus, 0OMEHa).

12. | KouTpoabHasi paGora Nel Kontponbnas padoTa.
"IlepBoHavasibHbBIE
XUMHUYECKHUE TOHATHS".

13. | Bo3ayx - cMech ra3zoB. Cocras YcTHBIN omnpoc.

BO3/yXa. Kpyrosopot
KHACJIOpOAaa B pPHUPOJIE.
TormBo (yronmb M MeTaH).

3arpsi3HEHue BO3/yXa,
CIIOCOOBI ero
MPEAOTBPAlICHUSA. Y CWJICHHE
MIapHUKOBOIO apdexTa,
pa3pyIIeHne 030HOBOTO CIIOS.

TemoBoii dpdexT
XUMHYECKON peaxkuuy,
MOHATHE O TEPMOXUMHUYECKOM
YPaBHEHMH, O3K30 - H

SHAOTCPMHUYCCKUX PCAKIHUAX.

IIuceMeHHBIN
KOHTPOJIb.




14.

Kucnopon -  xumuueckuid
3JIEMEHT M MPOCTOE BEIIECTBO.
O30H. Haxoxnenue
KHCIIOpOJia B pUpOJE,
¢u3uueckue MU XUMHUYECKHE
CBOICTBa (peakuuu
OKHUCIICHUS, ropeHue).
[Tonsitue 00 OKCHJIax.
Crioco6b1 HOJTYYEHUS
KHUCITIOpoJia B J1TabOpaTopuu u
IPOMBIIIJICHHOCTH.

[TpumeHneHue KucIopoa.

VYcTHBIN ompoc.

15.

Ilpaxmuueckas paboma Ne 3
"llonyuenue u  cobupaHue
KUuciopooa,  usyueHue  e2o
ceoticmg".

[IpakTnueckas
paborta.

16.

BaneHnTHOCTS. Oxcupl:
COCTaB, HOMEHKJIaTypa
(MexIyHapOIHAS "
TpuBuasibHas). CocraBiieHue
dopmyn OKCHJIOB o
BaJICHTHOCTH.

IIuceMeHHBIN
KOHTPOJIb.

17.

Bomopox -  xumuueckui
AJIEMEHT U IPOCTOE BEILECTBO.
Haxoxnenne B mpupoze,
¢u3nueckue M XUMHUYECKHE
CBOMCTBa (Ha npuMepe
B3aUMO/ICHCTBUS c
HEMeTaJUIaMM U OKCHUIAaMH
METAaJUIOB), IIPUMEHEHHUE,
CIIOCOOBI TOJTYYEHHUSI.

VYcTHbIi ompoc.

18.

Ilpakmuuecxas paboma Ne 4
"Ilonyuenue u coouparue
6000p00a, uzyyeHue e2o
ceoticma”.

[IpakTueckas
pa0ora.

19.

Kucnotsr: COCTaB,
KJ1acCcU(pUKanus,
HOMEHKJIaTypa, (u3NYecKue
cBoMcTBa. MHaMKATOPHI.

IInceMeHHbIi
KOHTPOJIb; Y CTHBII
OIpoc.

20.

Comu: coctaB, HOMEHKJIATypa.
Cocranenue (opmya CoJei.
[Tonsarue 0
KpUCTAJIJIOTHApaTax.
3Ha4YeHHeE Coyeil.

[TucemeHHbII
KOHTPOJIb; Y CTHBIN
orpoc.




21.

KonuuectBo BemiectBa. Mouib.
Momnsipnas Macca.3aKoH
ABoranpo. Momnsipablii 00BEM
razoB.Pemenne 3agau Ha
B3aUMOCBSI3b KOJIMYECTBA
BellecTBa, 00bEMA M MaccChl
ra3os. Pacuérnr o
XUMHUYECKUM YPaBHEHHUSIM.

VYcTHBIN ompoc.
ITuceMeHHEbIi
KOHTPOJIb.

22.

Bona: Hax0XJICHHUE B
IpUpoJeE, ¢busnueckue
cBoiicTBa. Ponb pacTBOpoB B
IPUPOJIE U B )KU3HU YEJIOBEKA.
Kpyroeopot Bozbl B npupoe.
3arpsi3HeHue MPUPOAHBIX BO.
Oxpana u OUHMCTKA
MPUPOTHBIX BOJI.

Bona kak  pacTBOpUTEINb.
PactBopsI. PactBopumocTs
BEILECTB B BOJIE.
Hacpienneie 51
HEHACBIIICHHBIE  PaCTBOPBL.
PactBopuMocCTB ra3oB 51
JKUJKOCTEH B BOJE.AHAIU3 U
CUHTE3 - METOJAbl H3YUYECHHS
cocTaBa BOJBL. XUMHYECKHE
CBOIcTBa BOABI (peakuuu c
MeTaJIaMH, OKCHJIaMU
METaJUIOB ¥  HEMETAJIJIOB).
OcHoBaHus

YcrHbiit onpoc
[TucbmMeHHbBIM
KOHTPOJIb.

23.

KoHuenrtpanus pacTBOPOB.
MaccoBas moag BemecTBa B
pacTBope. Bbluncnenus ¢
HUCITIOJIB30OBAHUEM IIOHATUA
«MaccoBasl JIOJIg BEIIeCTBa B
pactBope».

IInceMeHHBIN
KOHTPOJIb.

24,

Ilpakmuueckaa paboma Ne 4
"lIpucomoenenue pacmeopos c
onpeoenéHHol
Konyenmpayueu".

IIpakTrueckas
pabora.

25.

Knaccudukammst
HEOPTraHUYECKUX COCIUHEHHI.
Oxcupsl: COCTaB,
knaccudukanus  (OCHOBHBIE,
KHUCJIOTHBIE, ampoTepHbIe,
HecoJeo0pasyromue),
HOMEHKJIaTypa
(MexyHapoHas u
TpuBHaibHas). [lomydyeHue wu
XUMHUYECKHUE CBOMCTBA

[TucemenHbII
KOHTPOJIb; Y CTHBII
ornpoc.




KHCJIIOTHBIX u OCHOBHBIX
OKCHIOB.

26.

OcHoBaHWUS: COCTaB,
KJIacCU(pUKALUS,
HOMEHKJIaTypa
(Mex1yHapoIHas u
TpUBHAJIbHAA), (DU3UUYECKHE U
XUMHUYECKHE CBOICTBa,
CIoco0bI

noiy4yeHus. AMQpoTepHbIe
OKCHIIBI W THUIPOKCHIBI, WX
CBOICTBA U MOJyYCHHE.

IInceMeHHBIN
KOHTPOJIb; Y CTHBII
orpoc.

217.

Kucinotsr: COCTaB,
KJIaCCU(UKALIHS,
HOMEHKJIaTypa, (usudeckue
cBovicTBa. KnucioTsr:
XUMUYECKHE CBOICTBA,
crocoObl  monyudeHus. Psn
aKTHUBHOCTH METAJIOB

IIuceMeHHBIN
KOHTPOJIb; Y CTHBII
ompoc.

28.

Comu (cpennue):
HOMEHKJIATypa, CIOCOObI
MOJTyYeHUs, B3aUMOJICHCTBUE
coleit c MeTalllIaMH,
KUCTIOTaMH,  IeJoYyaMu |
consimu.l'eHeTndeckas  CBSI3b
MEXTY KJlaccaMu
HEOPTaHMYECKUX COCMHCHUH.

IInceMeHHBIN
KOHTPOJIb; Y CTHBII
ompoc.

29.

Ilpakmuueckas paboma Ne 6
Pewenue

9KCNEPUMEHMANLHBIX 3A0aY NO
meme  "OcHnosHbie  Kiaccol
HeopeaHuueckux coeounenui”.

[IpakTueckas
pa0ora.

30.

KonTposbnass paGora Ne2
"Baxueiimne mnpeacTaBUTenu
HEOPraHWYECKUX BEIIECTB".

KonTponbnast padora.

31.

Crtpoenne aromoB. CocraB
aTOMHBIX  simep. M3oromsl.
DJIEKTPOHBI. Ou3nYeCKHil
CMBICII TIOPSIAKOBOTO HOMeEpa
AIIEMEHTA.

[TucemeHHbII
KOHTPOJIb; Y CTHBIN
OIpoc;




32.

[leppuoguueckuii  3aKOH |

[Tepuonnueckas cHcTeMa
XUMHYECKHX djemenToB J[.1.
Meunneneesa. [Tepuonpl,
TPYIIIIHI, MOATPYIIIIHIL.

®uU3NYECKUH CMBIC HOMEPOB
Mepuo/ia U TPYMIIBL.

Crpoenue JIEKTPOHHBIX
00o0Jsi0ueK aToMOB mepBbIX 20
XUMHYECKUX 3JIEMEHTOB

nepuoanueckon cucreMst JI. 1.
Meunneneesa.

XapakTepucTUKa
XUMHUYECKOTO DJIEMEHTa 10
ero ITOJIOKEHUIO B

nepuoauyeckoit cucreme .M.
Menneneesa.

3HaueHHEe  NEPUOJUYECKOIO
3aKOHAa W IIEpUOANYECKOU
CHUCTEMBI XUMUYECKHUX
AJIEMEHTOB  JUISl  Pa3BUTHUSA
Hayku U npakrtukua. ..
MenpeneeB - y4€HbIi, Ie1aror
U TPaKJaHUH.

YcrHbII OIIpOC;
IInceMeHHBIN
KOHTpOJIb;
CooO1enue.

33. | KoutpoabHass pabora Ne3 KonrtponbHas pabora.
"l[lepuonnueckuii  3aK0OH U
Ilepnoauueckas cucrema J1.1.

Menneneena. Crpoenue
aroma'.

34. | DAEKTPOOTPUIIATENILHOCTD ITnceMeHHBIH
aTOMOB XHUMHYECKHUX KOHTPOJIb, Y CTHBII
3JIEMEHTOB. Xumuaeckast orpoc.

CBSI3b. KOBAJICHTHAs MOJIApHAs
Y KOBAJICHTHAsl HETIOJIsIpHAsl.
Honnas cBsa3p.Merammmyaeckas
CBSA3b.

35. | BamenTtHOCTH u CTeNCHb IInceMeHnbIit
OKHCJICHHS. KOHTpOJIb;
OKHUCITUTENIBHO - VYcTHBIN omnpoc.

BOCCTAaHOBUTENIbHBIE PEAKITUN
(OBP). Ilpomeccel oxkucieHus

u BOCCTAHOBJICHHUSI.
Oxucnurenn u
BOCCTaHOBUTEIIH.

Cocrasnenne YpaBHEHUI
OKHUCJIUTEIBHO -
BOCCTAHOBUTEINIBHBIX PEaKLUN
u CXEM 3JIEKTPOHHOTO

OastaHca.




OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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