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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHWHM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MTPOrpaMMbl OCHOBHOT'O OOITIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBe (penepanbHOI pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIENIMU TMpernojaBaHusi Y4yeOHOro rmnpeameTa «XuUMUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

[Iporpamma mo xumuM Ja€T TMpEACTaBICHUE O IENIX, OOIIel cTpaTeruu
oOyueHusl, BOCIHUTAaHUS W PA3BUTUS OOYyUYaAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBIMBAET 00s3aTeIbHOE IPEIMETHOE coJiep>KaHue,
peaycMaTpuBaeT paclpeneieHrue €ro Mo KiaccaM W CTPYKTYPUPOBAHHE IIO
pazienaM MU TeMaM MporpaMMbl IO XHUMHH, OIpPEAEIseT KOJUYECTBEHHBIC U
Ka4E€CTBECHHbIEC XapaKTEPUCTUKU COZEpIKAHMUS, PEKOMEHYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS] XUMHUHA C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM Y4e€OHOro TMpolecca, BO3PACTHBIX
O0COOEHHOCTEM  OOYyYaloOlIUXCs, OMNpeAeNsieT BO3MOXKHOCTH TpeaMeTra i
peanuzaiuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a Takke TpeOOBaHMUM K
pe3ynbTaTamM 00y4YeHHUsI XUMHUU Ha YPOBHE IIeJIeH U3YUEHUS MPEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENBHONW JACSATENBHOCTH OOYYAIOMIErocs MO OCBOECHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHUWE XWMHUHU CIY)KUT OCHOBOM Juisi (DOPMHUpPOBAHUS MHUPOBO33PEHUS
0o0yyJaroIerocsi, ero MpeJCTaBICHU 0 MaTepuaibHOM €JIWMHCTBE MHUPA, BAXKHYIO
posib urparotT GOpMHUpPYEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUM M 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpa3BUTUA U
dbopMupOBaHUs KyIbTYpPbl JUYHOCTH, €€ 00111el U QYHKIIMOHATLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
OoOy4Jarommxcsi, HABBIKOB WX CaMOCTOSTEIbHONW Yy4eOHOW JCSTENBHOCTH,
AKCIEPUMEHTAIIbHBIX W  HUCCJIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MOBCEHEBHOM JKU3HU, TaK U B MPO(ECCHOHATBLHON NESITeIbHOCTH; 3HAKOMHUT CO
cnenupUKoi HAyYHOTO MBIIIICHNUS, 3aKJIabIBAET OCHOBBI 1IEIOCTHOTO B3TJIsAIA HA
€IUHCTBO TIPUPOJIBI U 4YeJOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B



(GbOpMHUPOBAaHUN  €CTECTBEHHO--HAYYHONW TI'PaMOTHOCTHU 00y4aroLuXCs;
CIIoCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJE, K YEJIOBEKYy, BHOCUT CBOH BKJIaJ B OSKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIE HampaBieHUS B OOYYEHHH XHMHUU OOECIIEUMBAIOTCS CIEHUPUKON
colepKaHUs ~ y4yeOHOTO  mpeaMeTa, KOTOPBIA  SBISETCA — MeAarorHYecKd
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOIl HAYKH XMMHUH Ha ONPEAEIEHHOM JTare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001Iero oO0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOUIMMHCA CHCTEMBbl IEPBOHAYAIBHBIX MOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XUMHM W HEKOTOPHIX OTICNBHBIX 3HAYUMBIX TIOHSITHUN
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHus MporpaMmbl MO XUMHH c(hOpMHpOBaHA Ha OCHOBE
CHUCTEMHOTO monaxoja K e m3yueHuto. Coaep’kaHUE CKIIAJBIBACTCS U3 CHCTEMBI
TIOHSATUI O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI MMOHATUH O XUMHUIESCKON
peakiuu. O0e OSTH CHCTEMBI CTPYKTYPHO OpTraHM30BaHbl M0 TMPHHIHUITY
MOCIIEIOBATEIHHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIN
pPa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSA

- ITepuomnueckoro 3akona . M. MeHaeneeBa Kak OCHOBHOT'O 3aKOHa

- Y4CHUA O CTPOCHHUHN aTOMA U XUMHUYECKOM CBiA3HU,

- MPEACTAaBICHUM 00 DSJIEKTPOJUTUUECKON NHCCOIMAIMKA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSSL (DYHKIIMK OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BOBMOXXHOCTEW MPAKTUUECKOTO MPUMEHEHHUS U MOJIYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl TIO XUMHUU  CHOCOOCTBYET  (DOPMUPOBAHUIO
MPEJICTABJICHUS O XUMHUYECKOU COCTABIISAIONIEN HAYYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW NPUPOJBI, [IEHHOCTHOTO OTHOIIEHUS K HaAYYHOMY 3HAHUIO U METOJaM
MO3HAaHHUS B Hayke. VM3ydeHue XUMHUM MPOUCXOAUT C TMPUBJICYEHUEM 3HAHUN W3
paHee M3YYEeHHBIX YUEOHBIX mpenmMeToB: «Okpyxarommii mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.



[Ipy wu3yyeHMH XUMHHU TPOUCXOAUT (OPMUPOBAHHE 3HAHUK OCHOB
XUMHYECKON HAayKH KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOMN
JESITEIbHOCTH Y€JI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a7aua
y4e0OHOTr0 MpeAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBl XUMHUYECKHX 3HAHUNA —
BaXHEUIINX (PaKTOB, OHATHH, 3aKOHOB M TEOPETUYECKUX MOJOKEHUMN, TOCTYITHBIX
0000IIeHNII MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAayKd, B MPHOOIIEHHH K
HAyYHBIM METOJaM TO3HaHUS MPH M3yYEHUU BEIIECTB U XUMHUYECKHX PEaKiuil, B
(dopMHpOBaHUM M PA3BUTUU IIO3HABATEIBHBIX YMEHHH W WX NPUMEHEHHU B
y4eOHOIO3HaBATENbHON M y4eOHO-UCCIIE0BATENbCKON AESITEIbHOCTH, OCBOCHUU
npaBui 6€30MacHOro oOpalleHHs ¢ BEIeCTBAMH B TOBCETHEBHOM JKU3HU.

[Ipy M3ydyeHnn XUMUHM Ha YpPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsl Ba)KHOE
3Ha4YeHUe NPUOOPEH TaKue LIEIH, KaK:

- (GbopMHpOBaHNWE HWHTEIUIEKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

- HaIlpaBJICHHOCTh OOYyYEHHS Ha CHUCTEMATHYEeCKOe MPUOOIICHUE
oOy4Jarommxcss K CaMOCTOSITEIbHOM TMO3HABaTEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHUsl, (OPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K

XUMMU;

- oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
00y4aroLMMUCS OIBbITAa Pa3HOOOPA3HOM NeSTEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS,
KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), WMEIOIIMX YHHUBEpPCATHHOE
3HA4YeHHE ISl PA3TUYHbBIX BUJOB JIEATEIHHOCTH;

- dbopmupoBaHre oO0HIEH (PYHKIIMOHAIIBHOM M €CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBACHATh U OICHUBATh SIBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ysl 3HAHHUSI U OIBIT, MOJYYECHHbIE MPU H3YYECHHH
XUMUH, IPUMEHSTh UX P PELICHUH MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYI0BOI
NEATEIbHOCTH;

- dbopMupoBaHre Yy OOYYarOIMIMXCS TYMaHUCTUYECKHUX OTHOIICHUH,
NOHMMAaHUS LIEHHOCTH XWMHYECKUX 3HAHUM [ BBIPAOOTKH HKOJIOTUYECKU
1[EJ1eCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOW JEATENBHOCTH B IEJISIX
COXPAaHEHHUs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEbI;

- pa3BUTHE MOTHUBAIIMM K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHUS OOIEYETIOBEUECKHX IEHHOCTEH,



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOduis M HAMPABICHHOCTH NaJIBHEHUIIIETO
oOy4JeHwUs.

OO1ee yuciio YacoB, OTBEAEHHBIX IS U3YYCHHUSI XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus, cocTaBiseT 136 gacoB: B 8 kimacce — 68 gyacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJEPXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XuMuUM B KW3HU YENOBEKa. XMMHS B CUCTEME HayK.
Tena m BemecTtBa. PU3NYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSHUE
BemecTs. [loHATHE O METONAax MO3HAHUSA B XMMHUH. YHCThIE BEUIECTBA U CMECH.
CniocoOnI pa3aesneHus: cMeceil.

ATOMBI ¥ MOJEKYJbl. XUMHYECKUE 3JeMEHThl. CHMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U CoXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BageHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOoCTaBa BeulecTB. OTHOCUTENbHAs aToMHasg Macca. OTHOCHTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KomungectBo BemiectBa. Mosb. MossipHas Macca. B3anMocBs3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €IuWHMIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCITMHEHU.

@u3NUeCcKre U XUMUYECKHE SIBJICHUS. XUMHUUYECKasl peakiuus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIeCTB. XUMHUYeckue ypaBHeHus. Kiaccubukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepuMeHm: 3HAKOMCTBO C XHMHYECKOM TOCYAOH,
npaBWiaMu pabOThl B J1abopaTopuu U MpuUEMaMH OOpalleHus ¢ J1abopaTOpHBIM
o0opy/ioBaHMEM, U3YYeHHE U OmNHcaHue (HU3NYECKUX CBOMCTB 00pasIoB
HEOPTraHWYECKUX BEIIeCTB, HaOMoeHne (HU3n4YecKux (IJIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUPaHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKHUX
(ropeHue cBeud, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCICTBHE Mella C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U OTIMCAHWE MPU3HAKOB MPOTEKaHUS XUMUYECKHUX
peakiuii (pasjioKeHUe caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHumM, B3aUMOJCHCTBHE
xkenesa ¢ pactBopoM cosid meau (II), uzyuenune crnocoOOB pasnesieHusl cMecei: ¢
MTOMOIIbIO MarHuTa, PUIBTPOBAHNE, BRIMTAPUBAHKE, TUCTHILIIAIMSA, XpoMaTorpadusi,



NPOBEJCHNE OYHCTKH MOBAPEHHOW COJIM, HAOMIOJACHHE U OMHCAHHE PE3YJIbTAaTOB
IIPOBEJCHUs OMbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MaccChl, CO3JaHUE
Moeield MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Baxkueiiuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31eMeHT UM IpocToe
BelecTBO. HaxokneHue kuciopoja B mpupojne, (GU3MUECKHe U XHUMHYECKUE
cBoiictBa (peakmmu TopeHus). Oxcuawl. [lpumenenme xkucnopoma. CrocoOsbI
MOJIYYeHHUsS] KHUCIIOpoJa B JlabopaTopud | MPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIiHas MOAU(UKALINUS KHCIOPO/a.

TemnoBoit 3 dekT XuMuUYecKol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- U SHIAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojlb U METaH. 3arpsA3HEHUe
BO3/lyXa, YCWIEHHE NapHUKOBOTO 3P (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — sanemenT u npocroe BemecTso. Haxoxaenue Bogopoaa B IpUpoe,
(bu3NYecKue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOObI MomyyeHus. Kuciotsl
Y COJIH.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpSL.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPHMMOCTH BEHIECTB B BOJE.
MaccoBas 10JIs1 BEIECTBA B pacTBOpe. XUMHYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTBOpOB B nprpojae M B KU3HHU 4enoBeka. KpyroBopoT BOIBI B IPUPO/IE.
3arpsi3HeHHe NpUpOIHbIX BoJA. OXpaHa M OUYNMCTKA MPUPOIHBIX BOI.

Knaccudukanus neopranmueckux coenunenuit. Oxcunabl. Knaccudukarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCJIOTHBIE, aMdoTepHbie) W
HeconeoOpasyromue. Homenknarypa oxcuaoB. ®Pusznyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcHoBanus. Krnaccuduxanuss oOcHOBaHMN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenknatypa ocHoBanuil. du3nyeckue M XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kuciot. Ousnyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTajuioB H. H. bekerona.
[lonyuyeHne KHUCIIOT.

Comu. Homenknarypa coneil. dusndeckue 1 XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

I'eneTuueckas cBs3b MCXKOY KiIacCaMHU HCOPIraHNM4ICCKUX COCI[I/IHCHI/Iﬁ.



Xumuueckuii IKcnepumenm:.  KAYECTBEHHOE OINPENEICHUE COACPKAHUS
KHCJIOPOJa B BO3yX€, IOJyYEHUE, COOMpaHNe, pacliO3HABAaHUE U U3yUYEHHUE CBOICTB
KHCIIOpOJia, HAOJIOJCHHE B3aMMOJICUCTBHS BEIIECTB C KHUCJIOPOJAOM M YCIOBUS
BO3HMKHOBEHUS M NPEKpAILleHUs TopeHus (mokapa), 03HaKOMJIEHUE ¢ 0Opa3namu
OKCUJIOB M ONHMCAaHUE HMX CBOMCTB, MOJyuye€HHE, COOMpaHUE, paClO3HABAHUE U
U3y4YeHUE CBOWCTB BOAOpOJia (rOpEeHHE), B3aUMOJACHCTBUE BOJOpPOAA C OKCHJIOM
meau (I1) (BO3MOXHO MCTIOJIB30BaHUE BUCOMATEPHAIIOB), HAOIIOICHHE 00Pa3IloB
BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIeJOBAaHUE OCOOCHHOCTEN PACTBOPEHHUSI BELIECTB
C pPa3MYHOM pPAaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEAEIEHHON
MAaCCOBOM J0JIEWM PaCTBOPEHHOIO BEHIECTBA, B3AUMOJICHCTBHE BOJBI C METAIIAMHU
(HaTpueM ¥ KaubliieM) (BO3MOXHO  HCIOJIb30BaHUE  BHJIEOMATEPHANIOB),
UCCIEeIOBaHHE O0pa3loB HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOpPAX KUCIOT M IIEJIOYEH,
u3ydeHue B3aumoaeiictBus okcuaa meau (I1) ¢ pactBopom cepHOit KUCTOTHI, KUCJIOT
C METAJUIAMM, PEAKIMI HEUTpAIN3alUH, ITOJyYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHME OJHOr0 MeTajula JAPYyruM U3  pacTBOpa COJIM, PEUICHUE
DKCHEPUMEHTAJIBHBIX 3aJad N0 TeMe «Baknenmme Kiaacchl HEOPraHUYECKHUX
COCIVHEHUI.

Iepuoanyecknit 3akoH u Ilepuoaumyeckass cucTeMa XHMHYECKHUX
jiemeHTOoB JI. W. MengeaeeBa. CtpoeHue aroMoB. XHMH4YeCKasi CBSI3b.
OxuCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBbie MOMBITKK KIacCUPUKAIMK XUMHUYECKUX dieMeHToB. [loHsitue o
rpynmnax CXOJHBIX DJEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMm(pOTEpPHbIE OKCUIbI
U TUAPOKCUJIBI.

[Tepnoanueckuii 3akoH. [lepnoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB [l.
N. Menneneesa. Kopotkonepuoanas u jyimHHOTNIepHoiHas hopmbl [lepronnueckoit
cucreMbl xumuueckux sneMeHToB /. M. Menneneesa. Ilepuonbsl M Tpymmbl.
@uU3NYECKAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIHI AIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aTOMOB MepBbIX 20 XMMHYECKHUX D3JEMEHTOB
ITepuomnueckon cucremol [[. M. MengeneeBa. XapakTepUCTUKA XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paguyca aTOMOB XHWMHYECKUX DSJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynaM U MepruoaM.



3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoi CHCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTHs Haykh W npaktuku. Jl. Y. MenneneeB — yd€HbI U
IpaKJaHUH.

Xumuueckass cBA3b. KoBajeHTHas (mojisipHass MW HENOJSpHas) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp oxwucieHus. OKHCIMTEILHO--BOCCTAHOBHUTEIIHHBIC peaKuunm. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINTEIM 1 BOCCTAHOBUTEIIH.

Xumuueckuili IKcnepumenm:. W3YYCHUC OOPA3IOB BEIICCTB METAIOB U
HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHIA ITMHKA C pacTBOpaMU KHUCIOT U
IIEJIOYUEH, IIPOBE/ICHHE OITBITOB, WJUTIOCTPUPYIOIITUX MIPUMEPBI
OKHCJTUTEIIbHOBOCCTAHOBUTEIBHBIX pPEaKInii (TOpeHUE, PEeaKIuu Pa3I0KCHUS,
COCTMHEHUA).

Meosicnpeomemmnuie ceazu

Peanm3zanust MeXnpeaMETHBIX CBs3€H IpU H3YYEHUM XHMHH B 8 Kjacce
OCYIICCTBIISICTCS. 4epe3 MCIOJb30BaHUE KaK OONMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U TOHATHUH, SBISIOMIUXCS CUCTEMHBIMU JIJI OTJASIBHBIX IPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IHKJIA.

OO01re ecTeCTBEHHO--HAy4YHbIC MOHSATUS: HAYYHBIM (pakT, TUNIOTE3a, TEOPHS,
3aKOH, aHalIM3, CHUHTE3, KiaccupuKanusa, NEePUOJIUYHOCTb, HAOIIOJCHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYECKUN 3apsi, BELIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, Ta3, (U3MYECKHe BEJIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BeniecTBo M XUMHYECKAS PeaKIUsA

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KaJIHsl, KaJIbIUI U UX COCAMHEHUN
B COOTBETCTBHUH C MOJIOKEHHEM 3J1€MEHTOB B [leprognueckoii cucteMe u CTpoeHUEM
HX aTOMOB.

CrpoeHue BemiecTBa: BUIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOMN CBS3H.



Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKHX BEIIECTB. XHUMUYECKUE
CBOMCTBA BELIECTB, OTHOCSAIIMXCS K PAa3JMYHbIM KJAacCaM HEOPraHUYECKHUX
COEIMHEHU, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIICCTB.

Krnaccudukanys XuMU4eCKIX peakluil Mo pa3InyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B pEAKIHMM BEILECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEHEW OKHUCIIEHUS XMMUYECKUX AJIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHIO KaTanu3aTropa). JK30- U SHAOTEPMUUYECKHE PEAKIMH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[lonsiTe o ckopocTu Xxumuueckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOoOpaTUMbIX XMMHMUYECKUX peakuusx. [IoHsITHe 0 TOMOT€HHBIX M I'€TEpOreHHBIX
peakuusax. Ilonarue o karanuse. [IoHATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XWUMHYECKOM PEAKIMU U IOJOKECHHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUHU,  AJEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpPaBHEHHM
OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIUH C  HUCIOJb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 37IEKTPONIMTHYECKON TUCCOUALMU. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, aHnonsl. MexaHu3M AUCCONMALNM BEIIECTB C Pa3JMYHBIMU BUIAMU
xuMHueckoil cBsa3u. Crenenp qucconuanuu. CUiIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
IOJIHBIE WM COKpAUIEHHBIE WOHHBIE ypaBHEHHs peakuuii. CBOWCTBA KHUCIOT,
OCHOBAHHM U COJIEH B CBETE MPECTABICHUIN 00 ANMEKTPOTUTHICCKON TUCCOIUAIIH.
KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THIpONIH3E CoNEl.

Xumuueckuii IKcnepumenm:. 03HAKOMJICHUE C MOJICIISIMHU KPUCTATUNIMUECKUX
pPEMIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB M HEMETaJIoB (Tpadura u anmasa),
CJIOKHBIX BEIIECTB (XJOpUJa HATPHsl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peaKIMu OT BO3JEUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIECTOBAHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, IMPOIECCAa AUCCOIMALNUUA KHUCIOT,
niesioued M coJjie (BO3MOXKHO HCIIOJIb30BaHUE BHUACO MaTepHalioB), MPOBEIACHUE
OTIBITOB, WJUTFOCTPUPYIONIUX TMPU3HAKK TPOTEKAHUS PEaKIUii MOHHOTO OOMeEeHa
(oOpazoBaHue ocajaka, BbIJICJICHUE Trasza, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
(ropeHre, peakiu pas3ioXKEHUs, COCANHEHUS), PACTIO3HABAHUE HEOPTaHWYECKUX
BCIIECTB C IIOMOIIBIO KAYeCTBCHHBIX pEaKkIWid Ha HOHBI, peIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.



Hemeranbl u MX cOeAMHEHUSA

OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHblEe CTeNeHU OKuciaeHus. CTpoeHue U (pU3MYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — raJOreHoB. XMMHYECKUE CBOMCTBA HAa IPUMEPE XJI0pa (B3aUMOECICTBUE
C MeTajylaMH, HEeMeTaJulaMH, Mienodamu). XiopoBogopon. CossHas KHCIIOTa,
XUMHYECKME CBOMCTBA, IIOJydeHHE, IIpuMeHeHue. J[lelictBue Xxjopa ¥u
XJIOPOBOJOPO/Ia HA OPraHW3M YEJI0BEKa. BaxxHenmme XJI0publ U UX HaXO0XKJICHHUE B
IIPUPOJE.

OOmas xapakrepuctuka 3yeMeHTOoB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTepHbIE cTeneHW okucieHus. CtpoeHne M (PU3HYECKUE CBOMCTBA
IPOCTBIX BELECTB — KUCJIOPOAA U Cepbl. AJUIOTPOIIHbIE MOAU(UKALIUN KUCIOpOAa U
cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPON, CTPOCHHE, (PU3NYECKHE U
XUMUYECKUEe CBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NYECKUE U XUMUUECKHE CBOMCTBA (00IIME KaK MPEACTABUTENS
KJlacca KUCIOT W cnenupuyeckre). XUMMUYECKUE PEeakKlWu, JIEKAUMe B OCHOBE
IPOMBIIIJIEHHOTO crnoco0a MOJXy4eHHs] CEepHOM KHUCIOThL. lIpuMeHeHue cepHOi
kucaoTbl. CojM CEepHOM KHUCIOThI, KaueCTBEHHAs peakuusi Ha CyJab(haT-HuoH.
Haxoxnenue ceppl m €€ COCOMHEHHM B NpUpoJe. XUMHUYECKOE 3arps3HEHUE
OKpY>Kalolllel Cpelpl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAH, 3arpsi3HEHHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHS.

OO6mrast xapaktepuctuka d3JaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTPAaHEHHE B NPHUPO/IE,
busnyeckue u xummueckue ceorctea. Kpyrosopot azora B nmpupozae. AMMuUak, ero
duznyecKkne 1 XUMUYECKHE CBOMCTBA, MOJIydeHHe U npuMeHeHue. Com aMMOHUS,
ux (pU3MYECKUEe U XMMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
VMOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOJydyeHue, (PU3NYEeCKHe U XUMHUYECKUE
CBOMCTBa (00mME Kak TWPEICTaBUTENd Kjacca KHCJIOT U crheruduyecKue).
Hcnonb3oBaHMEe HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPATIbHBIX YI0OPEHU.
XHWMHYECKOE 3arpsI3HEHNUE OKpPYXKAIOLEN Cpeaibl COEAMHEHUAMU a30Ta (KMCIOTHBIE
JOXKIM, 3arps3HEHHE BO3JyXa, MOYBBl M BOJOEMOB). Docdop, amIoTpOmHbIC
Moaudukanuu docdopa, puznueckue U xumuueckue cBorctsa. Oxcup dochopa
(V) u docdopnas kuciora, puU3nYecKrue W XUMHYECKHUE CBOWMCTBA, MOJTYYCHUE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATBbHBIX YA00OPEHUH.

O6mas xapakrepucTrka 35eMeHTOB [VA-rpynnbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIE CTETIEHU OKUCIICHUS. YTIepOo, alFIOTPOIIHbIE MOU(UKALINY,
pacnpocTpaHeHue B NMpupojie, (U3NYecKue U XMMUYECKUe CBOMCTBA. AJICOpOLHA.



Kpyrosopor yrinepoga B mnpupone. Oxcuasl yriaepoga, uX (uU3NUECKHUE U
XUMHUUYECKUE CBOMCTBA, IEUCTBUE HA KUBBIE OPTaHU3MBbI, IOJYYCHUE U IPUMEHEHUE.
OkoJjoruueckue mnpoOiemMbl, CBsi3aHHbIe ¢ okcuaom yriaepoga (IV), rumoresa
rJ100aFHOTO MOTEIUICHUS KIMMaTa, TapHUKOBBIN 3G (deKT. YToiapHas KuciaoTa u e
COJIM, UX (PU3NYECKHE W XWMUYECKHE CBOMCTBA, MOJYyYE€HHUE M MPUMEHEHUE.
KauectBenHas peakiusi Ha kapOoHaT-HOHBI. Vcnons30BaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO0351CTBE.

[lepBoHavasibHbIE TOHATHUS 00 OPTraHMYECKUX BEIECTBAX KAK O COCIMHEHMSIX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TAHOJ, TJIMLUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie WCTOYHUKH YTIIEBOJIOPOIOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOJYKTHl UX mepepaboTku (OEH3MH), UX pOJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKN BaKHBIX BEILIECTBAX: KUpaxX, O€lKax, yriaeBojgax — U ux
ponu B KU3HM 4eJIOBeKa. MarepualibHOE€ €IUHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCIUHEHHUI.

Kpemunii, ero ¢usmueckue M XHUMHYECKHE CBOMCTBA, IMOJY4YEHUE U
npuMmeHenue. CoeuHeHUs: KpeMHHUs B ipupoe. OO1ue npeacraBieHus 00 OKCHie
kpemausi (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BaXHeHIle CTPOUTEIbHBIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eroH. IIpobOimeMbl ©6€30maCHOTO  HCIIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:. v3ydeHre oOpa3LoB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISTHOM KUCJIOTHI, TPOBEICHUE KAUYECTBEHHBIX PEAKINI Ha XJIOPHUA-UOHbI
¥ HaOJIOJIEeHUE MPU3HAKOB MX MPOTEKAHMS, OMbBIThI, OTpa)xaromue Qu3nyeckue u
XUMHUYECKHME CBOMCTBA TaJIOTEHOB M MX COEAMHEHHH (BO3MOXKHO HCITOJIb30BAHUE
BHUJICOMATEPUAIOB), O3HAKOMJICHHE C OOpa3liaMu XJIOpUI0B (TrajJOTeHHUIOB),
O3HAKOMJIEHUE C 00pa3liamMu cepbl U €€ COeTUHEHUAMHU (BO3MOKHO HCIOIb30BaHHUE
BUJIEOMATEPHUATIOB), HAOIIOACHUE Tpoliecca OOyIIIMBaHUS caxapa MoJ JICUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCIOTHI, M3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, NPOBEJIEHWE KAueCTBEHHOW peakluh Ha
Cyab(aTMOH U HaONIOACHUE TMpU3HAKa €€ TPOTEKaHWs, O3HAKOMIICHHE C
bu3nuecKkuMu CBOMCTBaMHM a30Ta, Qocpopa W HUX COECIUHEHUH (BO3MOKHO
WCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), oOpa3maMu a30THBIX W (POCcPOpHBIX
yn00peHuii, mojryuenue, coOupaHue, paco3HaBaHUE U U3y4€HHE CBOMCTB aMMHUAKa,
MIPOBEICHNE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaTHOH U HU3ydeHUE
IPU3HAKOB HX TMPOTEKAHUS, B3aMMOAECHUCTBHE KOHUEHTPUPOBAHHOM a30THOU
KHUCIIOTBI C MeJbl0 (BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHUATIOB), H3yUYEHUE



MoOIeNIel KPUCTAJUTMYECKUX PEMmETOK anmasa, rpadura, Qysuiepena, 03HaKOMIICHHE
C TIPOIIECCOM aJcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTa3a, MOJy4yeHHE, COOMpaHue, paclio3HaBaHWE M H3Yy4YCHUE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEACHUE KAYECTBECHHBIX PEAKIMN Ha KapOOHAT |
CUJIMKAT-UOHbl M HW3y4YCHHWE TNPU3HAKOB HX MPOTEKAHUSA, O3HAKOMJICHHE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4
nmo teMmMe «BaxHeilmme HeMeTamIbl M HMX COEAUMHEHHUs». MeTamabl M HX
coeIMHEeHHUs

OO0mas XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH
ux nonoxeHus B llepuogmueckoi cucreme xumudeckux osnemeHrtos /JI. M.
MeHnneneeBa u ctpoeHus aroMoB. CTpoeHrne MeTaioB. MeTtaminueckas CBS3b U
METAIUINYECKAS KPUCTAUINYECKAS PEIIETKA. DIEKTPOXUMHUYECKUN Pl HAPSHKEHUN
MeTayioB. DuU3nMyeckue W XMMHUYECKHE CBOMCTBAa MeTauioB. OOmiue crnocoObl
noJIy4eHus: MeTasuioB. [[oHATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CITIOCOOBI 3aIIIUThHI
ux oT Koppo3uu. CrijiaBel (CTajb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX TPUMEHEHUE
B OBITY ¥ IPOMBIIIJICHHOCTH.

[I{eounple MeTaIbl: MOJOKEeHUE B lleprnonnueckon cucTeMe XMMHUYECKHUX
anementoB /. . MenneneeBa, CTpoOEHHME MX aTOMOB, HAXOXICHHUE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbI U
TUJIPOKCUIBI HATpUs U Kauus. [[ppuMeHeHre MET0YHBIX METAJUIOB U UX COEUHEHUM.
[IlenouyHo3eMeNnbHBIE METAJUIBI MATHUNA U KAJIBLIUM: TTOJIOKEHUE B
[Tepuoanueckout cucreMe xumMudeckux 3eMeHToB J[. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXKJ€HUE B Ipupone. Pu3ndyeckrue 1 XMMHYECKHUE CBOMCTBA MarHus 1
KaJIbITUsl. BaykHeWmre coeTMHeHNS Kaablusl (OKCHI, TUAPOKCHU, CoJH). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AnromuHuii: monoxenue B [leproinueckoil cucteMe XuMUYECKUX JIEMEHTOB
J. U. MenneneeBa, CTpOCHHE aTOMa, HaxOXXJAeHUE B Ipupoae. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA
AJFOMUHUSL.

Kenezo: nomoxenue B [leproanveckol cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
. MenpgeneeBa, CTpoeHUE aroMa, HAXOXAEHHWE B mpupoac. Dusznyeckue u
XHMHUYECKHE CBOMCTBA xkese3a. OKcUibl, THIPOKCHABI U conu xene3a (II) u xxenesa
(Il), wx cocraB, CBOWCTBA W TMOJIyuYCHUC. XUMUUECKUN IKCHEPUMEHNL.
O3HAKOMJICHUE C 00pa3IaMy METAJVIOB U CIUIABOB, UX (PU3MUECKUMHU CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCHAA KaJlbI[Usl U HATPUS C



BOJOW (BO3MOYKHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB
KECTKOM BOJIbI, TPOLIECCA TOPEHMS KeJe3a B KUCIOPO/Ie (BO3MOKHO UCIIOIb30BaHNE
BUJIEOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMil Ha HOHBI:
MarHusi, Kajablus, adtoMuHus, uuHka, xene3a (II) m xemeza (III), meau (II),
HaOJIOZICHUE M OINKCAHHE MPOLECCOB OKpAlIMBaHUS IUIAMEHU HOHAMHU HATpus,
KaJlig W Kalblusg (BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), HCCIIEIOBAHUE
aMm(pOTEepHBIX CBOWMCTB THUAPOKCHAA ATIOMUHHUS W THIPOKCHIA IIUHKA, PELICHHUE
IKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelne MeTaibl U X COCTUHEHUS.

XuMHS U OKPYKAKOIIAS CpeAa

BemecTtBa n marepuansl B IIOBCEAHEBHOW JXKM3HM 4elOBeKa. be3omacHoe
MCITOJIb30BAaHUE BEUIECTB M XMMUYECKHX peakuuil B ObITy. IlepBas momoib npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVWMHUYECKOE 3arpsA3HEHUE OKpY’Kalollel cpelpl (MpefenbHas AOIyCcTUMas
KOHIIeHTpauus Bemiects, Aanee — [1/1K). Poias xuMuum B pemieHUH 3KOIOTHUYECKUX
npo0em.

Xumuueckuii IKCnepumMeHm:

M3y4deHHe 00pa3lioB MaTEpPUaIOB (CTEKIIO, CTUIABbI METAJIOB, MOJUMEPHbIC
MaTepualbl).

Mesicnpeomemmuoie cea3u

Peanuzanus MexXnpeaMeTHBIX CBsS3€d NpM HU3yYeHWHM XUMHU B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 HCIOJIb30BaHHE KaK OONMX €CTeCTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHATUMN, SBISIOMINXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIC TOHATHS: HAYYHBIM (DaKT, THIIOTE3a, 3aKOH,
TeOpus, aHalu3, CHUHTE3, KiIaccuukainus, TMepUuoJAUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICTMPOBAHNE, W3MEPEHUE, MOJCNb, SBJICHUE, MAapPHUKOBBIN
s deKT, TEXHOIOTHS, MAaTEPUAITBI.

duzuka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIbI,
PaMOaKTUBHOCT, MOJICKYJIa, DIICKTPHYCCKUM 3aps, MIPOBOTHUKH,
MOJIYTPOBOJHUKH,  JUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
peméTka, CIuTaBbl, (PU3UYCCKUE BEITUYHMHBI, CAMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIIE.

buonorus: ¢orocunTe3, apixanue, Owocdepa, sKOcHCTEMa, MUHEpaTbHBIC
yIOOpEHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.



['eorpacdus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTIOPObI, OJIE3HbIE
MCKOIIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA IIPOI'PAMMDBbI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHMS IPOrpPaMMbl OCHOBHOTO OOLIETO

o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XUMHUH B EIUHCTBE y4eOHOU H
BOCIIMTATEIbHON AESITEIbHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU LEHHOCTSMH, HPHUHATHIMU B
o0IIecTBE MpaBWIaMH W HOpPMaMM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYaOIIUXCSl.

JIM4HOCTHBIE  pe3yNbTaTbl  OTPAXAlOT  TOTOBHOCTh  OOYYAIOIIMXCA
PYKOBOJICTBOBATBbCSI CHUCTEMOW  IO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUHd U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DaTPUMOTHYECKOTr0 BOCHUTAHHMS. IICHHOCTHOTO  OTHOINCHUSA K
OTE€YECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO,
MOHMMAHUSl 3HAYCHUSI XMMHMUYECKONW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpPMAIIME O MEePEAOBBIX JOCTUKEHUAX U
OTKPBITUAX MUPOBOM M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 00 YCTpOMCTBE MHpa M OOMIECTBa; 2) TPaKAAHCKOTO0 BOCTIMTAHHS:
MPEICTABJICHUS O COMAIIBHBIX HOPMAX U ITPABUJIAX MEXKIIMYHOCTHBIX OTHOIIIEHUM B
KOJUUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIICIOBATENIbCKOM, TBOPUYECKOM M JAPYrMX BHUAAX JESITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESITEIIbHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, IMO3HABATEJIbHBIX 3aJ]a4, BBIMOJHEHUUW XHUMHYECKUX DSKCIEPUMEHTOB,
CO3/IJaHUH YUYECOHBIX MMPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO ¥ B3aHMOITOMOIITH
B MpOIECcCce 3TON y4eOHOMU NIeATeTbHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEICHUE
M TOCTYNKM CBOMX TOBApHUIIEH C MO3WUIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHHS MOCJICACTBUI MOCTYNKOB; 3) HEHHOCTH HAYYHOI0 TMO3HAHMA:
MHPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE W XHUMHUYECKOM PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTaBJIAIOIINE
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KApTUHBI MHpA, TPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MNPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJHOM CPEIOM, O POJM XUMHUU B TIO3HAHUU OTUX 3aKOHOMEPHOCTEW;
MO3HABATEbHbIC MOTUBbI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUN 110 XUMUU,
HEOOXOJMMbIC JJIsi OOBSICHEHUS HaOJMIOJAaeMbIX MPOIECCOB M SIBJICHUH,
MO3HABATENIbLHON, WH()OPMAIIMOHHOW W YWUTATETHCKOW KYJIBTYpPhl, B TOM YHCIIE



HABBIKOB CaMOCTOSITEIbBHOW pPabOThI ¢ yYEeOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBaMH HWH(POPMAITMOHHBIX
TEXHOJIOTHI; THTEPEC K 00YUECHHIO U TTO3HAHUIO, JTI0003HATEIFHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  €amMOOOpa30BaHUIO, TMPOEKTHOH W  HMCCICAOBATEIHCKOM
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBJIICHHOCTH M ypOBHS OOyYEeHHS B
JaJIbHEHIIIEM;

4) dopmupoBaHusT KYJbTYPbl 310POBbSI. OCO3HAHWC IIEHHOCTH »HU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 370POBBIA 00pa3
YKU3HH, OCO3HAHUE MTOCIICACTBUI U HEMPUATHE BPEAHBIX MPUBBIUCK (YIIOTpEOICHUS
QJIKOTOJISI, HApPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIFOJCHHS TPaBUI
0e30MacHOCTU MPHU OOpalleHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU
JKU3HU; 5) TPYA0BOT0 BOCITUTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3YUYECHHIO Mpodeccruil U TpyJa pa3InyHOro poja,
YBaXKEHUE K TPYAY U PE3yJbTaTaM TPYAOBOM I€SITEIbHOCTH, B TOM YUCIIE HA OCHOBE
NPUMEHEHHUS  MPEIMETHBIX 3HAHUW 1O  XUMHUHU, OCO3HAHHBIM  BBIOOP
WHUBUyaJIbHON TPAaeKTOPUHU MPOJOJKEHUST 00pa30BaHUS ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CITOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMN,
yCIEenHoN podeccuoHanbHON JAeATEbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTH aJaliTHPOBATLCS B MPOQPECCHOHATBHON cpefie; 6) IKOJIOrHYecKoro
BOCNIMTAHUA: DKOJOTUYECKH 1I€JIECOO00pa3HOE OTHONIIEHHWE K TMPUPOAE Kak
HMCTOYHUKY KW3HU Ha 3emMJie, OCHOBE €€ CyIIECTBOBAaHUs, MOHMMAaHUE LEHHOCTU
310poBOTO M Oe3omacHOro oOpa3a JKHU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUECKOMY U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH
COOJTIO/IEHUs TPaBUJI 0€30T1aCHOTO MOBE/ICHUS MPU paboTe C BEIIECTBAMU, a TAKXKe
B CUTYalIUSIX, YTPOXKAIOIIMX 30POBbIO U JKU3HU JIIOJICH; CIOCOOHOCTH MPUMEHSITh
3HaHUS, MOJyYaeMble MPU U3YYEHUM XUMUH, IS PEIICHUs 3a7ad, CBSI3aHHBIX C
OKpYXaroUIel IPUPOAHOM CPENOM, MJId IOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KYJBTYpPbI, OCO3HaHUs IJI00AJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOsieM U myTen
UX PEIICHHS TTOCPEICTBOM METOJAOB XUMHUU, SKOJOTUUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B IIO3HABATEIBHOMW, KOMMYHHMKATUBHOW W COLMAIBHOU
MIPaKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE IS
dhopMUpOBaHUSI MUPOBO33pEHUS 00IIICHAYYHbIE TTOHSATHUS (3aKOH, TEOPHS, TPUHIIHUII,
rumnore3a, (¢akT, CUCTEeMa, TPOIeCC, OKCIEPUMEHT U JpYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMEeTax M TO3BOJISIIOT Ha



OCHOBE 3HAHUW W3 ITUX NPEIMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIOCTHOU
HAay4YHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC YueOHbIE ACHCTBUS (MO3HABATEIbHBIE,
KOMMYHHUKAaTHUBHBIE, PETYJISATHBHBIC), KOTOphle obOecreunBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIFHOMY IUIAHUPOBAHUIO M OCYIICCTBICHHUIO Y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHBIE  yHHMBepcaJbHbIe Yy4eOHble jeiictBus ba3oBble

Jornyeckue JecTBUSA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS MPU OCBOCHUU
3HAHUMW: PACKPbIBATh CMBIC] XHMHUYECKUX IMOHSITHH (BBIICIATh UX XapaKTePHbIC
MPU3HAKKW, YCTAaHABJIMBATh B3aWMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCMOJb30BAThH
MOHATUSL JIJIs OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUSI U
KpUTEpUH I KJIacCHU(UKAIIMA XUMHUYECKUX BEIISCTB W XUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBS3UM MEXKAY OOBEKTAaMU H3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, IETYKTUBHBIC, 110 aHAJIOTHUN),
JIeJIaTh BBIBOJIBI M 3AKJIFOUYCHUS; YMEHHUE IPUMEHSATH B MPOLECCE TTO3HAHUS TTOHATUSA
(mpeaMeTHblE M METalpelIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJIENH,
HCIIOJIb3YEeMbIe B XHMHH, TPEOOPa3OBBIBaTh IIHPOKO IPHUMEHSEMbIE B XUMHU
MOJICIbHBIC MPEJICTABICHUS — XUMUUECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMHYECKas
dbopmylna W ypaBHEHHE  XHUMHYECKONW  peakiuu — TpU  pEHICHUU
y4eOHOMO3HABATEIBHBIX 3a7a4, ¢ YYETOM OITHUX MOJICIBHBIX IIPEACTaBICHUN
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB U XUMUUECKUX PEAKIIUM, BBISIBISATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYUHHOCJIEJICTBEHHBIC CBSI3M M IIPOTHUBOPEYMS B M3YyYaEMbIX MpOIECCax U
SIBIICHUSIX.

ba3oBble uccienoBarebCKue AeiicTBHA.

YMEHHUE MCIIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Kadye€CTBE WHCTPYMEHTA
MO3HAHMS, a TAK)KEe B KAU€CTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS THUITOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXXJICHUH; TMPUOOpPETEHHUE  OMbITa IO
IUIAHUPOBAHUIO, OpPraHU3allii W TMPOBEJICHUID YYEHHUYECKHUX OSKCIIEPUMEHTOB,
yMeHHe HaOJoaaTh 3a XOJ0M IIPOIIecca, CaMOCTOSITEIFHO MPOTHO3UPOBATH €r0
pe3yabTar, GopMyaupoBaTh 000OIIEHHS U BBIBOJIBI IO PE3yJibTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIISATh OTYET O MPOJIeIaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AaHAJU3UPOBATh W HHTEPIPETUPOBATH HWHQOpPMAIIUIO
pa3TUYHBIX BUJOB U (HOPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHWS, CIPABOYHBIC



nocobust, pecypcsl MHTepHeTa), KpPUTUYECKH OIEHUBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MH(OPMALINIO; YMEHHUE MPUMEHSThH Pa3IMYHbIe METO/IBI U 3aIPOCHI
IpY TIOUCKEe ¥ 0TOOpe MH(OPMAIIMKM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX
JUIS BBITIOJHEHUS YYEOHBIX W TIO3HABATENBHBIX 3a7a4 OMNPEICIEHHOTO THIIA,
npuoOpeTeHue  ompITa B OOJACTM  WCHOJB30BaHUSA  MH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIbTYpOil aKTUBHOTO UCTIOIb30BAHUS
Pa3IMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BHIOUPATH ONTUMANBHYIO (popMy
npecTaBiIeHUs HHGOPMAIMH U WLTIOCTPUPOBATH pelIaeMble 3a1a4l HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, ApyruMd (opmamu rpa@ukd U UX KOMOMHAIMSIMU,
YMEHHE HCTI0Ib30BaTh U aHAJIM3UPOBATh B ITPOLIECCEe yUeOHON 1 NCCIIeI0BATEIbCKON
NESTEIIbHOCTH MH(OPMALIMIO O BIMSHUU MPOMBILIUIEHHOCTH, CEJIbCKOIO X03sICTBA
Y TPAHCTIOPTa HA COCTOSHUE OKPYKAIOIIEH NPUPOTHOUN CPEIBI.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHUSI 3a/1aBaTh BOIPOCHI (B X0J1¢ AUaJIora U (WIN) IUCKYCCUH) MO CYILIECTBY
oOcyxkgaemMoil TeMmbl, (OPMYJIUPOBaTh CBOM TPEIUIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MPEAJIOKEHHOW 3a/ladyd; YMEHHsSl MPEJCTaBIATh IOJyYECHHbIE
pe3yJbTaThl MO3HABATEIBHOM JESATEILHOCTH B YCTHBIX UM NMUCBMEHHBIX TEKCTaX;
JenaTh MNPE3EHTAlUI0 PE3YJIbTAaTOB BBINOJHEHUS XUMHUYECKOIO SKCIEPHUMEHTa
(JtabopaTopHOro OIbBITa, JaOOPATOPHOM pabOThl MO HCCICIOBAHUIO CBOWCTB
BELIECTB, Y4€OHOT'O IPOEKTA); YMEHUS Y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIbHOM U UCCIIEA0BATENHCKON AEATEIbHOCTH MPU PEIICHUN
BO3HUKAIOIIKMX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (0ocyxneHus, oOMEH MHEHUSIMH, «MO3TOBBIE HITYPMbD», KOOPAWHAIUSA
COBMECTHBIX [JCHCTBUM, ONPEACICHUE KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CAMOCTOSITENBHO OINPEAeNATh UENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BHIOUPaTh Hanbosee 3pHEeKTUBHBIE CIIOCOOBI PEIICHHUS YUYSOHBIX U
MO3HABATENIbHBIX 33J]a4, CAaMOCTOSITEIBHO COCTaBIIATh WJIA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJTOPUTM JIEUCTBUM TMPU BBIIOJHEHUM 3aJaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIH, yMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUU 3aJaHUM.



INPEJMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3YJAbTAaTOB II0 OCBOCHHIO O0A3aTEIBHOIO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JIaHHOW denepanbHOl paboueld MporpamMMmon,
BBIICIISIIOT: OCBOCHHBIC OOYUYaIOIMMHKCS HAy4HbIC 3HAHUS, YMEHHS U CIIOCOOBI
JNeucTBuM, cnenuduueckue Uil MPEeIMETHOM 00JacTH  «XHUMHS», BB
JESITEIbHOCTH  TI0  TOJIYYEHHI0O HOBOTO  3HAHUS, €ro HHTEpIpeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoH1y 00y4eHus B 8 kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

* PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BEUIECTBO, CMECH
(omHOpOJHAs M HEOAHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBast A0JIs1 XMMUUYECKOTO JIEMEHTa B COEJUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XUMHUYECKasl peakuus, KilacCUPUKaluusg peakluil: peakuuu
COCIIMHEHHUs, PEAKIHUH pa3JIOKECHMS, pEaKIUM 3aMEUICHUS, PpPEaKUuu
0oOM€Ha, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TEIIOBON 3(PeKT peakuumu,
AJIpO aToMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHAsi OpOUTAIIb, PAJINYC aTOMA,
XUMHUYECKasl CBS3b, MOJSPHAS U HEIMOJSIPHASI KOBAJIEHTHAS CBSI3b, HOHHAsS
CBS3b, WOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJS BEIIeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

«  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATUH H
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMUI;

+ HUCIOJb30BaTh XHMHYECKYIO0 CHMBOJIUKY [JISI COCTaBIEHUS (POpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

+  OMNpeNeNsTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHI TIO0
dbopmyniaM, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHass W MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

« packpeiBaTh cMmbica Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus: B llepumonnueckoil cucreme,
3aKOHOB  COXPAaHEHMSI MacChl  BEIIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOTrajpo;



OMMKCHIBATh M XapakTepu3oBaTh TaOnmunyto (opmy Ilepuomnyaeckon
CUCTEMBl XHMHYECKHX DJJEMEHTOB: pa3JN4YaTh IOHATHAS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», mansie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuognueckass cucrema Xxumuueckux »snementoB J[. W.
MenpeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YHCIIO JIEKTPOHOB U
pacrpejiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHMUCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBY YYacCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOINKME XMMHYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKHX IMIPEBpAIllCHUN B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0O XUMHUYECKOTO DdJeMEHTa Mo (QopMylie COETUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHUIO
XAMWYECKON PEaKIINH;

MPUMEHSTH OCHOBHBIE OTIEPAIlUU MBICIIUTEILHOMN NEeITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIeHHe, CHCTeMaTHU3aIUI, Kiaccu(puKaluto,
BBISIBJICHHE TPUYHMHHO--CIICJCTBEHHBIX CBS3EH — Il M3yUYEHUS] CBOWCTB
BCIIECTB M XHMHYCCKHUX PpEAKIMH, EeCTECTBEHHO-HAyYHBIE METOMIbI
MO3HAHUS — HAONIOACHUE, W3MEPECHHE, MOJCTUPOBAHHE, DKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIETOBATH MPABHJIAM MOJB30BAHMS XUMHUYECKOM MTOCYI0H U Ta00paTOPHBIM
o0opyZoBaHUEM, a TakKe IMpaBuUjiaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSAMH 10 BBITOJHECHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJIYICHHUIO B COOMPaHHUI0 Ta3000pa3HbIX BEIIECTB
(Bommoposia M KHUCJIOPOJia), MPUTOTOBICHUIO PACTBOPOB C OIpPEACIIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI MO0 PACMO3HABAHHWIO PACTBOPOB IIENOYEH U
KHUCIIOT C TTOMOIIbI0 MHANKATOPOB (JIakmyc, heHoadTanenH, METUIIOPAHK

U ApyTHE).



K xoniry oO6ydyeHust B 9 kjiacce mpeIMeTHBIC pe3yIbTaThl HA 0A30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHUX TOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMAYECKasl CBsI3b, TEIUIOBON A ekt
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJEKTPOIUTHYECKAS IHCCOLMAIMSA, PEAKIMU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOEe paBHOBECHE, OOpaTHUMble W
HEeoOpaTUMBbIE pEaKIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, AJNIOTPOIIHUS,
aM(OTEepHOCTb, XUMHUYECKas CBSI3b (KoBaJIeHTHaH, VOHHAA,
MeTayuIndecKas ), KpuCTaTndecKas pemeéTka, Koppo3usi METaJlJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOM peakiuu, MpeeabHO AOMYyCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHH W
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY JJIS COCTaBJiCHUS (QopMyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

OMPENIECNATh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K
OnpenenéHHOMY KJacCy COEIMHEHMH 1o (opmyiiaM, BUA XUMUYECKOH
CBSI3W (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMHUUYECKOU (opmysie, XapakTep Cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAUHEHUM, TUI KPUCTALTAYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabnmuunyto Gopmy Ilepuoandeckoil cUCTEeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJIlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynmna (b-rpynma)», manbie u OOJbIIHE TEPUOIBI, COOTHOCUTH
0003HaueHNs1, KOTOPHIC UMEIOTCS B IEPUOANIECKON TaOJIUIIE, C YHCIIOBEIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsa  Aapa, o0Iiee YWCIO DJJIEKTPOHOB M paclpesiesieHHe HUX [0
AIIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHECHUU



CBOMCTB 3JIEMEHTOB U MX COCIMHEHUU B IpEAesiax MajblX MEPUOAOB U
[JIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKUE 3JIEMEHTHI, HEOPIaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBy YYacTBYIOLIMX B peakUuu
BELIECTB, MO0 TEIUIOBOMY 3(PQEKTy, O U3MEHEHHUIO CTEIEHEH OKHUCICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEILIECTB, MOATBEPXKAAsl OIMCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

COCTABJISITH YPAaBHEHHUs JJEKTPOJUTUYECKOM JAMCCOLMALMHA  KHUCIOT,
LIEJI0YEH U COJIEH, TTOHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, YypaBHEHMsI peakuuid, TMOATBEP)KIAIOIIMX CYLIECTBOBAHHE
TEHETUYECKOM CBSI3H MEK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpbhIBaTh CYIIHOCTh OKHCIWUTEIHLHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHM
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTH TPOTEKAHUSI XUMHUYECKHX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOIF0 XHUMHYECKOTO D3JIeMEHTa 1Mo (QopMylie COeaTUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XAMUYECKON PEAKIINH;

COOJTIOIaTh TIPaBHUIIA MTOJIB30BAHUS XUMUYECKON TTOCYI0N B TaOOPaTOPHBIM
o0opyJoBaHMEM, a TakKe TMpaBwia oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJIYICHHUIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTiIeKuCIoro rasa);

MIPOBOJIUTH PEAKITUH, TIOTBEPIKIAFOIINE KAaUeCTBEHHBIA COCTAB Pa3IMUHBIX
BEIIIECTB: PACIMO3HABATH OMBITHBIM IMYyTEM XJIOPHI-, OpPOMHUI-, HOIU-,
kapOonat-, docdar-, cunmukar-, cynbdar-, THUIAPOKCUA-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI W3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

IIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTCIIBHOM JIEITSIIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIleHHe, CHUCTEeMAaTU3allhi0, BBISIBICHUE
MPUYUHHOCIIEACTBEHHBIX CBS3€H — I W3Y4YCHHUS CBOWCTB BEIIECTB U



XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJIOICHNE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 9acoB

Ne
n/m HaumeHnoBaHue pa3jesioB u Kontpoarneie MpakTuieckue DJIeKTpOHHbIe (LM (PpOBbIe)
TEM MPOrpaMMbI padoThI paboThI o0pa3zoBaTejbHbIe pecypchbl
Bcero
Paznen 1. [lepBoHayaabHbIe XUHMHYECKHE MOHITHS
Xumusi — BakHast 00J1aCTh
€CTECTBO3HAHUS U
11 NPaKTUYECKOH JIEeATSITLHOCTH > 2
p A bubmuorexa [JOK
Hejiosexa https://m.edsoo.ru/7f41837c
19 BemmecTBa n XuMuueckue 15 1 bu6nuoreka [IOK
' peakun https://m.eds00.ru/7f41837c
20
Hroro no pazneny
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopogn. Ilonstue 5 bubmmoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonstue o kucimorax 8 1 bubmuoreka [JOK

" COJIIX

https://m.edsoo.ru/7f41837¢c
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23 Bona. PactBopsl. [Tousitue 06 5 bubnnoreka HOK
' OCHOBaHHSIX https://m.edso00.ru/7f41837c
Y OcHoBHbIE KJIACChI 1 Bubmmoreka [JOK
. HEOPTaHWYECKUX COCTUHCHHIA https://m.edso0.ru/7f41837c
30

Hroro no pazneny

Pasznen 3. [lepuoaguueckuii 3axon u [lepuogudeckas cucrema xummnueckux 31emMenToB /. U. MenaeneeBa. Ctpoenue

aTOMOB. XHMHYecKasl CBSA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHYeCKHX 3eMeHToB [1. 1 !
M HC T bu6mmoreka [IOK
CHACIIE-CBA. LTPOCHHE aToMa https://m.edso0.ru/7f41837c
XumMudeckas CBS3b.
3.2 OKHCIIUTEIBHO- 8 Bubanoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
15 bubmmoreka [IOK
Toro 1o pasaeny https://m.edso0.ru/7f41837c
3 but6mmoreka [IOK

PesepBHOE Bpemst

https://m.edsoo.ru/7f41837¢c
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OBIIEE KOJIMYECTBO YACOB I10

TIPOTPAMME 68 4 5
9 KIIACC
JIeKTPOHHbIE
KosmuecTBo yacos
(undposbie)
o0pa3oBaTejibHbIE
HaumeHoBaHue pa3ie/ioB U TeM CCVDCE
Kontpoabubie | IIpakrnyeckue pecyp
Ne n/m NporpamMmel padoThI padoThbI
Bcero
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuM
[ToBTOpEeHME U yriayOieHne 3HaHu| bubnmnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnorexa [JOK
' peakImii https://m.edsoo.ru/7f41a636
DNEeKTpOTUTHYECKAs TUCCOIHALINS. Bub6mmoreka LIOK
1.3 8 1 1 _
XUMHUYUECKUE PEaKIH B PaCTBOpax https://m.edsoo0.ru/7f41a636
17
Uroro no pazgeny

Pasnena 2. HemeTa/sibl 1 X COeIUHEHUSA
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21 OO6m1as XxapakTepucTUKa XUMHUUECKUX 4 bubmmoreka [JOK
' sneMeHTOoB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepucTUKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 BuGnuotexa LIOK
COCHHHCHUA https://m.edso0.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 Bubmorexa [IOK
coCMHCHAA https://m.eds00.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.4 snemeHTOB [VA-rpynnsl. Yriepon u KpeMHUM 8 BuGnuotexa LOK
M UX COCMUHCHUA https://m.edsoo.ru/7f41a636
25
Hroro no pasneny
Paspnen 3. MeTauibl 1 MX COeIMHEHUS
31 4 bubmmoreka IIOK
' OG1wre CBOMCTBA METAILIOB https://m.edso00.ru/7f41a636
Ne ni/m Tema ypoka KoimnuecTBo yacos
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bubnmoreka [IOK
3.2 16 https://m.ed [7f
BakHeli1me MeTasuTbl U MX COSAMHEHUS ttps://m.eds00.ru/7141a636
20
Hroro no pazneny
Pa3nes 4. Xumus n okpyxapmas cpeaa
41 3 bubmuoreka [{OK
BemectBa 1 MmaTepuaibl B ®KHU3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
3
Hroro no pazneny
3 bubmuoreka [{OK
PesepBHOE BpeMst https://m.edsoo.ru/7f41a636
68
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
INIOYPOYHOE NNIVTIAHUPOBAHHUE 8 KJIACC
Bcero
1 [Ipenmer xumun. Ponp XuMuM B U3HU YeJIOBEKA. Tella v BEMECTBA 1
2 ITousiTre 0 MeTOAAaX MO3HAHUSA B XUMHH 1
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[IpakTuueckas pabora Ne 1 «IIpaBusa paGoTsl B 1aO0OpaTOpUH U MPUEMBI OOPAILIEHUS C

3 1a00paTOPHBIM 000PYIOBAaHUEM

4 YucTteie BemecTBa 1 cMecH. CrIocoObI pasiesieHus: cMecei

5 [TpakTrueckas padota Ne 2 «Pa3nenenne cMeceit (Ha mpuMepe OYMCTKHU MTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI

7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB

8 [IpocTeie U ClIOXKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE

10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XuMudeckas ¢popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX
AJIEMEHTOB

11 OTtHocuTenbHast aroMHast Macca. OTHOCUTENIbHAsA MOJIEKYJISIpHAsE Macca

12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COSIMHEHUHN

13 KomnuectBo BemectBa. Mounb. Mousipaas Mmacca

14 Pu3znyuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKast pEeaKIIUs

15 [Ipu3Haky u ycnoBusi MPOTEKAHUS XUMUYECKUX PEAKIUN

16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. XUMUYECKUE YPaBHEHUS

17 Brruucnenust kKonmdecTBa, MacChl BEIIECTBA M0 YPABHEHHSIM XUMHUYECKUX PEaAKITHit

18 Knaccudukanys XuMHUECKUX peaklui (COeIMHEHMs, pa3IokKeHHs, 3aMelleHus, OOMeHa)

19 M. B. JlIomoHOCOB — yu€HBIH-dHIIUKIIONEANCT. O000IMEeHNEe U CUCTeMaTH3aIus SHAHUI




20

KonTponbnas padora Nel mo Teme «BerecTBa 1 XUMHUYECKHE PEAKITUN

21 Boznyx — cmech razoB. Coctas Bo3ayxa. Kuciaopon — aneMeHT u npoctoe BeriecTBo. O30H

99 duznyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu okucieHus, ropenue). [onstue 06
OKCHJIax

23 Crioco0bI MOTydeHUs KHCIIOpO/1a B JTA00pAaTOPUU U MPOMBINIUIEHHOCTH. [IpuMeHeHne Kuciopoaa

24 TeroBoit 3¢ (deKkT XUMHUECKOW peakluu, MOHATHE O TEPMOXMMHUYECKOM YpPaBHEHHUH, IK30- U
SHAOTEPMHUUYECKUX PEAKLUAX

25 TormBo (HedTh, yroiabs U MeTaH). 3arps3HEHHE BO3/1yXa, CIOCOOBI €ro MPeA0TBPAICHHUS

26 [TpakTuueckas padora Ne 3 o reme «IlonydeHue u cobupaHue KUCIOPOaa, U3YICHUE €T0
CBOMCTB»

27 Bonopox — anemeHT u npocroe BeumectBo. Haxoxnenue B npupoae

28 dusnyeckue U XMMUYECKHE CBOICTBA BoJopoa. IIpuMenenue Bogopona

29 [TonsiTHE O KHCIOTAX U COAX

30 CriocoObl ostyyeHust BOAOPO/ia B J1abOpaToOpuu

31 [Tpaktuueckas padota Ne 4 o reme «IlonmydeHnue u coOnpanue BOA0OpOIa, U3y4EHUE €T
CBOMCTB»

32 MounsipHblii 00BEM ra3oB. 3akoH ABOrajpo

33 Boruncnenus 06b€Ma, KoJIMYecTBa BELIECTBA ra3a MO €ro U3BECTHOMY KOJMYECTBY BEIIECTBA MU
00BEMY

34 Boruncnenus 00bEMOB Ta30B MO YpPaBHEHUIO PEaKIMM HA OCHOBE 3aKOHAa OOBEMHBIX OTHOIIEHUM

ra3oB




35

dusnueckue U XUMHUIECKUE CBOMCTBA BOJIBI

36 CocraB ocHoBanuil. [TonsiTue 00 MHAMKATOPAx

37 Bopna kak pactBoputens. HacbllieHHbIe U HEHAChIILEHHbIE PAacTBOPBL. MaccoBas J10J1s1 BElllecTBa B
pactBope

38 [TpakTuyeckas pabora Ne 5 mo Teme «IIpuroToBiIeHrne pacCTBOPOB C ONPEACIEHHON MacCOBOM
JI0JIEN pACTBOPEHHOIO BELIECTBA

39 KonTponsnas padora Ne2 no teme «Kuciopoa. Bonopoa. Boga»

40 Oxcuapl: cocTas, K1accUpUKaIHs, HOMEHKIIATypa

41 [Tonmy4yeHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB

42 OcHoBaHusI: cOCTaB, KiIacCU(pUKaLMsL, HOMEHKIATypa

43 [Tonyyenue u XMMHUYECKUE CBOIMCTBA OCHOBAHUI

44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIATypa

45 [TonydyeHne u XuMHUYECKHE CBOMCTBA KUCTIOT

46 Conu (cpenHue): HOMEHKIATypa, CHOCOObl MOTYyYeHHsI, XHMUYECKHE CBOMCTBA

47 [IpakTruyeckas pabota Ne 6. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCTUHEHUI

48 I'eneTnueckas cBsI3b MEX/1y KJIaCCaMU HEOPTaHHMUECKUX COCMHEHUH

49 O06o011eHne 1 cucTeMaTu3aIys 3HaHu|

50 Kontponbras padota Ne3 mo teme "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTMHEHUI"




HepBbIe IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHMHYECKHX 351eMeHTOB. [loHsaTue o rpymmax CXOIHbIX

51
3JICMCHTOB

52 ITepuoanueckuii 3akon u [lepronnueckas cucrteMa xumuieckux snemeHToB . M. Menaeneesa

53 [Tepuoapl, TpynIbl, MOATPYIIITHI

54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomnsl

55 Crtpoenue 3J1eKTPOHHBIX 0007104eK aTOMOB 31eMeHTOB [lepuonnueckoii cucremsr /1. .
MenaeneeBa

56 XapakTepucTHKa XUMHYECKOT0 3JIEMEHTa 10 ero noJyiokeHuto B [lepuoaudeckoii cucreme /1. U.
Menneneesa

57 3nauenue [lepuonnueckoro 3akoHa /s pa3BUTHsI HayKu U npaktuku. 1. . Mennenee —
y4€HBII, TIEIaror U rpaskJaHuH

58 DIEeKTPOOTPUIIATEILHOCTh ATOMOB XUMHUUYECKHX JIEMEHTOB

59 HNonnasg xumMuueckas CBI3b

60 KoBanenTHast monsipHasi XUMHYECKasi CBS3b

61 KoBanentHas HemonspHas XuMu4eckas CBsI3b

62 CTeneHb OKHCIICHUS

63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

64 OKMCIINTENIH U BOCCTAaHOBUTEIIH

65 KonTponbnas padota Ne4 mo Teme «CtpoeHue atoMa. XUMHUECKask CBS3b




66 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1
68 PesepBHbIil ypok. O6001ICHIE ¥ CHCTeMaTH3allus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
9 KUIIACC
KosnuecTBo yacos
Ne i/

Tema ypoka

1 [Tepuoanueckuii 3axoH. [lepuoanueckas cuctema xumudeckux snemenToB J. 1. Meneneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBHIX TPEX MEPUOI0B 1
3 Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX BEILIECTB 1
4 Buipl XuMU4eCcKo# CBS3M M TUITHI KPUCTAJUTMUECKUX PEIIETOK 1
5 Kontponbnas padota Nel o reme «IloBTOpeHue u yriydiieHne 3HaHUN OCHOBHBIX Pa3/iesioB 1
Kypca 8 kiacca»
6 Knaccudukanms XuMruuecKiuxX peakiyil Mo pa3aTudHbIM PU3HAKaM 1
7 [TonsiTHE O CKOPOCTH XUMHUYECKOM peakiuu. [IoHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX PEAKIIUIX 1
8 [TonsiTue 0 xuMrueckoM paBHOBecHH. DAaKTOPBHI, BIUSIONUIUE HA CKOPOCTh XUMUYECKON PEaKuu 1 1
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1
10 Teopus snexkTponuTuueckon quccoruanui. CUIbHBIE U CITa0bIe AJIEKTPOIUTHI 1




11

HoHHbIe ypaBHEHHUS peak Ui

XHWMHYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHMI B CBETE MPEICTABICHUN 00 3JIEKTPOJIMTHUCCKON

12
U CCOLIAIUU

13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUM 00 SJIEKTPOJMTHUCCKON TUCCOITHAIIIN

14 [TonsiTue o ruaponuse conen

15 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH

16 [IpakTuueckas padota Ne 1. «PemieHre sKCIIepUMEHTAIBHBIX 33729

17 KonTponbnas padota Ne2 no teme «NeKTpoIUTUYECKas AUCCOLHaIMsl. XUMUYECKUE PEaKlIUU B
pacTBopax»

18 OO01mmas xapakTeprcTHKa raJIOTeHOB. XMMHYECKHE CBOMCTBA HA IIPUMEpE XJIopa

19 XnopoBoaopoa. ComsiHast KHCIOTa, XUMHUYECKHUE CBOMCTBA, TIOJIyYeHHE, TPUMEHECHHE

20 [IpakTuueckas padota Ne 2 o Teme «[lomyueHue constHONW KUCTOTHI, U3yYeHHE €€ CBOMCTBY

21 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIU, €ClIM OJIMH U3 PeareHTOB JaH B U30bITKE

22 OO1m1ast xapakTepucTHKa 31eMeHTOB VIA-rpymiisl

23 AnnotponHsie Moaupukanuu cepbl. HaxoxaeHue cepsl 1 €€ coelMHEHUH B IPUPO/IE.
XUMHUYECKUE CBOMCTBA CEPHI

24 CepoBogopo/, ctpoeHne, Gu3ndecKue 1 XUMUIeCKIe CBOMCTBA

25 Oxcunsl cepbl. CepHas KHCIOTa, (U3MUECKUE U XUMHUYECKUE CBOWCTBA, MPUMEHEHUE




XUMHUYECKUE PEaKIINH, JISKAIINE B OCHOBE IMMPOMBIIIJICHHOTO CITOCO0a MOTYYCHHS CEPHON

26 .
KHCIIOTHI. XUMHUYECKOE 3arpsi3HEHUE OKPYKalolel Cpe/ibl COETUHEHUSIMU CEePBI

27 Brruncnenmne MaccoBoii 10711 BbIX0/1a MPOAYKTA PeaKuu

28 OO01as xapakTepucTUKa 3J1eMEHTOB VA-Tpymibl. A30T, pacipoCTpaHEeHHE B IPUPO/IE,
¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA

29 AMMuak, ero puznyecKrue 1 XuMUYEeCKUEe CBOMCTBA, MOJIyYeHHE U IPUMEHEHNE

30 [IpaxTnueckas padora Ne 3 o reme «llonyueHne aMmmuaka, U3y4eHHE €ro CBOMCTB

31 A3OTHAas KUCOTa, €€ (hU3nuecKre U XUMUYECKUE CBOMCTBA

32 Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUECTBE MUHEPAIbHBIX YA0OpeHU. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETUHEHUSIMU a30Ta

33 ®ocdop. Oxeun docdopa (V) u pochopras kucnora, hpuznyeckue 1 XMMUIECKHE CBONCTBA,
MOJTyYeHUE

34 Hcnons3zoBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX yI0OpEeHU. 3arpsa3HeHre TPUPOTHON
cpenbl pochatamu

35 Yrnepon, pacnpocTpaHeHUE B MPUPOJE, PU3NUecKre U XUMUYECKUE CBOMCTBA

36 Oxkcuapl yriaepoja, ux puznyeckre 1 XUMUYECKUE CBOMCTBA. DKOJIOTHYECKHE TPOOITIEMBI,
CBsI3aHHBIE ¢ OKcUAOM yrieposa (IV)

37 VYronbHas KUCIIOTa U €€ CONH

38 [Tpaktuueckas padota Ne 4 o teme "llomydenue yriekucnoro raza. KauectBeHnas peakius Ha

kapOoHaT-uoH"




39

HepBOHa‘IaJ'IBHLIG IIOHATHS 00 OpraHN4Y€CKUX BEIICCTBAX KaK O COCAMHCHUAX YIiI€poaa

40 KpemHuwii u ero coequHeHus

41 [TpakTuueckas padbota Ne 5. Pemenue skcepuMeHTAbHBIX 3a71a4 10 TeMe «Bakueime
HEMETaJIJIbl U UX COEIUHEHUS»

42 Kontposbras padota Ne3 no teme «BakHelne HeMeTauIbl U UX COSTUHEHUS

43 OOm1ast XxapaKTEpPUCTHKA XUMHUECKUX JIEMEHTOB — METAJUIOB. MeTaluTnuecKasi CBSI3b 1
MeTaJlJIn4ecKasi Kpucramuinueckas pemerka. dusndeckue cBoiCTBa METAIIIOB

44 XUMUYECKHE CBOMCTBA METAIJIOB. DIEKTPOXUMHUYECKHUM Psifl HAIPSKEHUI METAIIJIOB

45 O6mue cnocoOb! moxydeHus MmetauioB. CriiaBel. BerunciaeHus mo ypaBHEHUSM XUMUYECKUX
peaxuii, eciiu OJUH U3 PEareHTOB COJEP>KUT MPUMECH

46 [TonsiTHE O KOPPO3UM METAIIOB

47 Illenoynbie METaIBI

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

49 [I{enouHo3eMeNbHBIC METAIIBI — KAJIBIIMN U MarHui

50 Baxkneiimume coeTuHeHUs KaabIus

51 O0600611eHre U cucTeMaTu3alus 3HaHU!

52 XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

53 [IpakTruyeckas pabora Ne 6 o Teme "YKECTKOCTb BOJIBI U METO/IbI €€ yCTpaHeHHs "

54 AtoMuHUI

55

AmoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA




56 XKeneso 1
S7 Oxcuapl, Tusipokcuibl u conu xenesa (II) u xenesa (111) 1
58 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
59 [IpakTrueckas padota Ne 7. PereHue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHele 1
METaJIJIbl U UX COCIUHEHUS»
60 Brrauciienus mo ypaBHEHUSIM XUMHUYECKUX PEAKLUH, €CIIA OJTUH U3 PEareHTOB JIaH B U30BITKE WIN 1
COZEPKHUT PUMECH. BhIUMCIIEHUS] MacCOBOI TOJTM BBIXOA MPOAYKTa PEAKIHH
61 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 1
62 KonTponbnas pabota Ne4 o Teme «BaxHeine MeTaibl ¥ X COSTUHEHUS 1
63 BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN KU3HU UeIOBEKa 1
64 XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl 1
65 Posib XMUM B pellIeHUH YKOJIOTHUECKUX MPooIeM 1
66 PesepBHblil ypok. O60011€HNE U CUCTEMaTU3allHsl 3SHAHUH 1
67 PezepBHblil ypok. O600111€HNE U CUCTEMAaTH3alMsI 3HAHU T 1
68 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YUYEBHO-METOJNYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOIECCA  OBA3ATEJIBHBIE
YUYEBHbBIE MATEPHUAJIbBI JIS1 YHEHUKA

* Xumus, 8 kiacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» Xumust, 9 kimace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»



