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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aéT TpEACTaBICHUE O IEsAX, OOIIeH CTpaTreruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OMNpPEIETseT KOJIUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrUd M 00 SBOJIIONMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TIiI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTarne e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOro mojaxoja k e€ usydeHuto. CojepikaHue CKIQJbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPTaHM30BaHbBl IO MPHUHIUITY
MOCJICIOBATEIILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B GOPMHUPOBAHUU W PAa3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJalolMXCs K CaMOCTOSITCIIbHON MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETHHOCTH, IMO3HAHUS WM CaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’>KaloIllEero MHUpPA, HCIOJb3YyS 3HAHUS U OIBIT, MOJIyYEHHBIE NPU H3yYCHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JESATENBHOCTH B ILEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANpPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uyKMCIO YacoB, OTBENEHHBIX [JIsi HM3YYEHUS XUMUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctanisieT 204 yacoB: B § kiacce — 68 yacoB (2
gaca B Hefemo), B 9 — 68 1 (2u B Hexemo), 10 xmacce — 68 gacoB (2 gaca B
Henemo). Maywaemass tematmka cosmagaer ¢ [IOOIT OOO. Bxmtouaromeit 10
KJIacc, B MEPBOM MOJYTOJAWH OTBOAUTCS BpPEMs Ha U3ydyE€HHUE HAMOoOJiee CIOKHBIX
TeM 9 Kiacca Juisl JaHHOTO cocTaBa oOydaromuxcs. Bropoe nonyrogue 10 kiacca
OTBOJIMUTCS] HA TIOBTOPEHUE U CUCTEMATU3AIMIO BCErO Kypca B I[EJIOM.



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOAaxX MO3HAHMS B XUMHUHU. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCT, aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
MacCchl W YHCJIA CTPYKTYPHBIX €IHUHHMI] BemiecTtBa. Pacuérel mo dopmyiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIlIeHHs], 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
ONMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakuuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kuciopon — 3Ja€MEHT U MPOCTOE
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoae. O30H — aulIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHoBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3IyXE, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWCTB, MOJY4YCHHE, COOMpAHHWE, PACMO3HABAHME W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIIMM XUMHUUYECKUX 3jeMeHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHMS pajuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckass cBsizb. KoBaneHTHass (MOJIIpHAsT M HEMNOJIAPHAs)) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEMIECTB METAUIOB W HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MeXnpeaMETHBIX CBSA3CH MPU U3YUYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSATHSI: Hay4YHBIM (pakT, TMUIOTE3a, TEOpuUs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIN 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, KM, KaIblUsl U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOHN CBS3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTne 0 cKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIUN. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakiuil. CBOWCTBAa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CJIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3BMOKHO  HMCIOJB30BaHHWE BHIACO MaTE€pPHAOB), MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMy paslioKEeHHs, COCIUHEHUS), PACTIO3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTerneHu okucieHus. CtpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHW3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTBIX BEHIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbBIE MOJU(PUKAIIUN KACIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT W crenuduyeckue). XUMUUYECKHE PEaKIuH,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIoOIIEeH cpeapl COEAMHEHUSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢u3nueckre u XuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUakK, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ ToJiydeHue, QU3NYECKUe M XUMHUUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JAyXa, MOYBBI U BOA0EMOB). Docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre MW XUMUYECKHME CBOWMCTBA, JCHCTBHME Ha JKHUBBIE OPTaHHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTWIEH, 3TaHOJ, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpUIOB (TaJOrE€HUTIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJICHUE KaueCTBEHHOM peakiinu Ha Cybdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHue, paclio3HaBaHWE U M3YYCHUE CBOWCTB amMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK aiMasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX peakiuii Ha KapOOHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HampsHKeHU MeTamnoB. Ousndyeckne U XUMHUYECKHUE CBOWCTBAa MeTayioB. OO0mue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMUCAHUE MPOILECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpY’Kawliell cpeabl (MpeaeiabHas IOoMmycTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXnpeIMEeTHBIX CBSI3ed MpPU W3YyYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHSITHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsij, MNPOBOIHUKH,
MOJIYIIPOBOJAHUKH, JUANCKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperatHoe COCTOSTHUE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAsT
pemeéTka, criaBbl, (PU3MUECKUE BEITUYUHBI, €IUHUIIBI U3MEPECHHS, KOCMHUUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE UCKOIAaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

Nzyuaemas tematuka coBnaaaet ¢ [IOOIT OOO.

[Ipu peanuzanmu o00pa3oBaTENbHOW OpraHU3alMel Mojean o0ydeHus,
BKJtoUaromed 10 kimacc, B MEepBOM MOJIYTrOAWH OTBOJIUTCA BpeMs Ha H3yUEHHUE
HauboJee CIOKHBIX TeM 9 Kiacca JjIsl JaHHOTO COCTaBa 00YYarOIINXCs MO BHIOOPY

yuutensi. Bropoe mnomyrogme 10 kiacca OTBOAMTCA Ha TIOBTOPEHHE W
CHCTEMaTU3aLIMIO BCErO Kypca B IIEJI0OM.

KOPPEKIIMOHHO-PA3BUBAIOIIAA HAIIPABJIEHHOCTD kypca xumuu
JIOCTUTAETCS 3a CUECT.

° pPa3BUTHSI  PEUEMBICIMTENIBHOM  JIESITEIBHOCTM B IIPOIECCe
YCTAHOBJICHUS JIOTUYECKHUX BHYTPU- M MEXIPEIMETHBIX CBSA3CH, OBJIAJICHUA
YMEHHUSMHU CPaBHUBATh, HAOJFOAaTh, 000011aTh, aHAIM3UPOBATH, JIEJIATh BBIBOJIHI,
MIPUMCHSITh XUMHUYECKUE 3HAHUS 11 OOBSICHEHUS CBOMCTB SBICHUN W BEIICCTB,
YCTAHOBJICHHUS CBSI3U MPOILIECCOB U SIBJICHU;

° MPUBJICYCHUA  MEXIUCUUIUIMHAPHBIX  CBS3€EH, WHTEHCUBHOT'O
WHTEJUIEKTYaJIbHOTO PAa3BUTHUS CPEACTBAMHU XMMHH HAa MaTepHasie, OTBEYAIOIIEM
0COOEHHOCTSAM M BO3MOKHOCTSIM O0YJaIOIIUXCS;

° AKTUBHOTO MCIIOJIb30BaHUSI COBMECTHBIX C yuuTeleM (GopM padOThI
(mampumep, 3adayu, TpeOyrolmHMe TMPUMEHEHUS CIOXKHBIX MaTeMaTUYECKHUX
BBIYHCIICHUN U POPMYII, IO TEMaM PEIIAIOTCS B KJIACCE C TOMOIIBI0 YUUTEN);

° dbopMuUpOBaHUS, PACIIMPCHUS ©  KOOPJAWHAIIMM  IPEIMETHBIX,
MPOCTPAHCTBEHHBIX M BPEMEHHBIX TMPEACTABICHUN Ha MaTepuale Kypca, B
MpoIecce MPOBEICHUS JEMOHCTPAIIMiA, ONIBITOB, HAOIIOICHUH, SKCIIEPUMEHTOB;



o CHEUUATBHOIO CTPYKTYPUPOBAHUS U aHAJIM3a U3y4aeMOIro Marepuaa
(BBIAETIEHUE CYIIECTBEHHBIX MPU3HAKOB M3yYaeMbIX SBJICHUN U YCTaHOBJIEHUE UX
B3aMMOCBSI3H),

o (opMHUpOBaHUS NO3HABATEIBLHON JAESITEIIBHOCTU B XOAE€ XUMHYECKHUX
HKCIIEPUMEHTOB U HaOJIIOJICHUN, IPU BBIMOJIHEHUH JTAOOPATOPHBIX pabOT: yMEHUS
BBIJICNIATh U OCO3HABATh YYEOHYIO 3a]1a4y, CTPOUTh U OPEUYEBIIATH IJIAH JIEUCTBUM,
aKTyaJIU3UpOBATh CBOM 3HAHUS, MOAOHUpATh aJ€KBaTHBIE CPEICTBA JIEATEIbHOCTH,
OCYIIECTBIIATH CAMOKOHTPOJIb U CAMOOLICHKY JEUCTBUN:

o UCIIOJIb30BaHUE  METOJI0B  AuddepeHupoBaHHOl  paboThl €
oOy4JaromMMHCs: TMOBTOPEHHE, aHAJIW3 W YCTpaHEHHWE OUIMOOK, pa3paboTka H
BBIMIOJTHEHWE ~ HEOOXOJMMOTO  MUHUMyMa  3aJaHuil  JJI  JIMKBUAAIUH
UHAUBUAYAJIbHBIX MPOOENIOB, CHUCTEMAaTU3alUsl HHIWBUIYAIbHBIX 3aJaHUi U
Pa3BUBAIOLIUX YIPAKHEHUIH;

o JIOTIOJTHUTENIbHOE MHCTPYKTUPOBAHUE B X0/1€ YUEOHOMU A TENbHOCTH;

o CTUMYJIMPOBaHUE Y4eOHON JeATEIbHOCTH: TMOOUIPEHHE, CUTYalUs
ycrexa, MNOOyXJIeHHe K aKTUBHOMY T pYyAY, O3MOLMOHAIBHBIA KOMQOPT,
100pOKENTATENIbHOCTh Ha YPOKE;

o UCIIOJIb30BaHMUS  CHEIUAIbHBIX TPUEMOB M CPEACTB OOYYEHHS,
NpPUEMOB aHajdn3a M IMPE3CHTAllMM TEKCTOBOTO MaTepualna, 00eCreyrBarONInX
peanu3anuio MeTola «OOXOIHBIX IyTeH», KOPPEKIIMOHHOTO BO3JECUCTBUS Ha
PEUEBYIO IESITENILHOCTD, MOBBIIIIEHUE KOHTPOJIS 32 YCTHOM U MUCbMEHHOM PEUblo.

OOyuaromuecss ¢ TOKENBIMA HapyIICHUSIMH pPEYd M3-32 0COOCHHOCTEU
CBOETO pPEYEeBOro, IMO3HABATEIHHOIO M JIMYHOCTHOTO PAa3BUTHs HYKIAIOTCS B
CYLIECTBEHHON aJanTaly MpOrpaMMbl 1O XUMUH. OcBoeHue y4eOHOTO
matepuana  BefeTcss  AUPQPEPeHIHMPOBAHHO C  BKJIIOYEHHEM  BJIEMEHTOB
KOPPEKIIMOHHO-PA3BUBAIOIINX TEXHOJIOTHI, OCHOBAHHBIX HA MPUHIIUIAX YCUICHUS
NPAKTUYECKON HAMpaBICHHOCTH W3Yy4aeMOTO MaTepHalia; OMopbl Ha >KHU3HEHHBIH
OMBIT OOYYalONIMXCS; OpPUEHTAllUd Ha BHYTPEHHUE CBSI3U B COJCPKAHHUU
U3y4aeMoro Marepuasa Kak B paMKax OJHOrO0 TpeAMeTa, TaK WU MEXKIY
npeIMeTaMHu; HEOOXOAMMOCTH U JOCTaTOYHOCTH B OMNpENCICHHH 00bEMa
M3y4aeMoro Marepuana; BBEACHUS B COJEp)KaHME Yy4YEeOHBIX IPOrpaMMm
KOPPEKLMOHHBIX 3aJaHui, MPEAYyCMaTPUBAIOIINX AKTHMBU3ALUIO MO3HABATEIBHOM
NEeSATENBHOCTH.

OcHoBHas ¢opma opraHu3alUM y4eOHOro 3aHATUS: YpoK. Mcmonb3yroTcs
UHIMBUlyaJIbHbIE, TPYNIOBbIE, UHANBUYAIbHO-TPYIIOBbIE, (POHTAIBHBIE BUIbI
paboTHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie Auanora W (WiaM) JHUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMIOJHEHUS XMMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHUHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTENBHO COCTAaBIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHMOH, PAacTBOp, MAacCOBas JOJisI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHS (HOpMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpAIMi MBICIUTEIBHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICJIICHHBIN );

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U APYTHE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNIMYeCcKasi), KpHUCTaJUIMYecKash peumeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJII COCTaBJIICHHUS (POpMYyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpymnmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TaKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOpUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON JeATEeIbHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHBbIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

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

[TPOI'PAMME



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

9 K/IACC

aneMeHToB [VA-rpynnsl. Yraepoa u
KPEMHHH U UX COCAVHECHUS

Ne HanmenoBanue pa3nenos u tem KosmmuecTBo yacos OnexrponHsie ((POBEIE)
/1 MIPOTPaMMBbI 00pa3zoBaTeNIbHBIEC PECYPCHI
Bcero|| Kontponbhsie || IIpakTtuyeckue
paboTsl paboThl

Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun

1.1 |[loBTOopenue u yriuyOicHUE 3HAHUT 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX || 4 https://m.edsoo.ru/AFN4LWG7U
peakuui

1.3 |DnekTpoauThdecKas IUCCOIHAIIHS. 8 1 1 https://m.edsoo.ru/KODUR50VV
XMMHUYECKHE Peakuy B PaCTBOPAX

Hroro mo pazaeny 17

Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS

2.1 ||O06miast XxapaKTEpUCTHKA XUMHUCCKUX 4 1 https://m.edso0.ru/ZTN1F700I
sneMeHToB VIIA-rpynmnsl. ['anorenst

2.2 ||O6mrast XapaKTEepUCTUKA XUMHUCCKUX 6 https://m.edsoo.ru/P3DHMFB09
anemeHToB VIA-rpynmnsl. Cepa u eé
COCIMHECHUS

2.3 ||O0mast xapakTepUCTUKa XUMHYECKUX 7 1 https://m.edsoo.ru/VOXDOUX2S
aneMeHToB VA-rpynnsl. A30T, pochop u
UX COCTMHEHUS

2.4 ||O0mast XapaKTepUCTUKA XUMHYECKUX 8 1 2 https://m.edsoo.ru/JPJ200VJX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

I[TPOTPAMME

Ne HanmenoBanue pa3nennos u teM KosmmuecTBo yacos OnextpoHHsle (IU(POBLIE)
/i MIpOrpaMMbI 00pa3zoBaTeNbHbIE PECYPCHI
Bcero|| Kontponbhsie || IIpakTtuyeckue
paboThl paboThl
Wroro mo pazueny 25
Pa3jnen 3. MeTasuiibl 1 MX COeIMHEHUS
3.1 ||O0m1He cBO¥CTBA METAILIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ||Baxwuelimye MeTauibl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeiaa
4.1 |BerectBa U MaTepUAIIbI B KHU3HH 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Hroro mo pazgeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68 4 7



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

10 KNACC

Ne HanmenoBanue pa3nenos u tem KosmuecTBo yacos OnexrponHsie ((POBEIE)
/1 MIPOTPaMMBbI 00pa3zoBaTebHBIE PECYPCHI
Bcero|| Kontponbhsie || IIpakTtuyeckue
paboThl paboThl

Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun

1.1 |[ToBTOpeHue u yriayOicHUE 3HAHUT 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IesoB Kypca 8 kjacca

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX || 4 https://m.edsoo.ru/AFN4LWG7U
peakuui

1.3 ||DnekTpoauTHYECKast TUCCOMAIINS. 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B pacTBOPAX

Hroro mo pazaeny 17

Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS

2.1 ||O06miast XxapaKTepUCTHKA XUMHUCCKUX 4 1 https://m.edso00.ru/ZTN1F700I
sneMeHToB VIIA-rpynmnsl. ['anorenst

2.2 ||O06miast XapaKTEpUCTHKA XUMHUECKUX 6 https://m.edsoo.ru/P3DHMFB09
sneMeHToB VIA-rpynmnsi. Cepa u eé
COEIMHEHUS

2.3 ||O0m1ast XxapaKTepUCTHKA XUMHUYECKUX 7 1 https://m.edsoo.ru/\VOXDOUX2S
aneMeHToB VA-rpynnsl. A30T, pochop u
WX COEJMHEHUS

2.4 ||O0m1ast XxapaKTepUCTHKA XUMHUYECKUX 8 1 2 https://m.edso0.ru/JPJ200VJX
aneMeHToB [VA-rpynnsl. Yraepoa u
KPEeMHUH U UX COCTMHEHHUS

Hroro no pazneny 25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S
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Ne HanmenoBanue pa3nennos U TeM KosmmuecTBo yacos OnextpoHHsle (IU(POBLIE)
/i MIpOrpaMMbI 00pa3zoBaTesbHbIE PECYPCHI
Bcero|| Kontponbhsie || IIpakTtuyeckue
paboThl paboThl
3.1 ||O0m1re cBO¥CTBA METAIUIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 | Baxueiimme METAIUIBI M KX COSTUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomasi cpeaa
4.1 ||BemrecTBa u MaTepHaibl B )KU3HU 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Hroro mo pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TIPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH 1

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB bubmorexa TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme 1

5 «IToBTOpeHue u yriyOneHne 3HaHUI 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM 1

7 eakiuu. [loHATHE O TOMOTE€HHBIX U Bu6mmorexa LIOK
peaxiui. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMUYECKOM paBHOBeCHH. | 1

bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHYECKOU
10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubnnotexa HOK
' https://m.edsoo.ru/00adcd68
BIEKTPOIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHNI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmmorexa [OK
bedl " https://m.edsoo.ru/00add8h2
AIEKTPOJIUTUYECKON AUCCOIMALINHT
14 TlousiTie o runpoIN3e CojIe bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Penrenne pkcriepuMeHTAILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 no teme
17 «DIEKTPOSIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacCTBOPax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IpuMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «IlomydeHne CONTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX peaKU;HfI, €CJIM OJINH U3 bubnmotexa HOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
- OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
’3 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
” CepoBoaopo, cTpoeHue, pusndeckue bubnuoreka [JOK
U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlel cpeibl COeAMHEHUSIMHU
cepbl
57 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepHUCTHUKA SIIEMEHTOB bubnunoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmuaKa, U3y4yeHHUE €ro bubmorexa HOK
T ek https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu

bu6mmoreka [JOK
35 Yrnepon, pacnpocTpaHeHUE B

npupoe, Gu3nuecKue U XMMUYECKUue
CBOICTBa

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adeea6
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Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUYECKHE CBOMCTBA. bubmuoreka [JOK
DKoyorn4yeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

37 YronpHasg KUcIoTa 1 €€ CoJIu bubmorexa LHOK

https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme

28 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TIOHATHS 00
39 OpraHNMYeCcKUX BENIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeqmHeHus bubmmorexa [OK
https://m.edso0.ru/00ae080a
[IpakTuueckas padota Ne 5. Permenue

" SKCIEPUMEHTAIBHBIX 33/]1a4 1O TEME bubnuoreka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 o teme

42 «BaxHeime HeMeTaluibl U UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.
23 Metannuueckas CBSI3b U bubnuoreka [JOK

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUAIN PII bubmorexa LIOK
P o P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. Ciuiasel. Berauciienus mo
45 aBHEHUSIM XMMHWYECKHUX PEaKUU bubnmorexa HOK
yp PeaKItH, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
npuMecu
46 TloustTie 0 KOpPPO3UU METAIIOB bubnmorera [TOK
PP https://m.edso0.ru/00ael1278
bu6moreka [IOK
47 €JIOYHBIC METAJJIbI
= https://m.edso0.ru/00ael4b2
18 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJtus https://m.edso0.ru/00ael4b?2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Bakueiiie coenuHeHUS KaJbIU bubmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHne U cUCTEMATU3 AL
3HAHUH
5 JKEcTKOoCTh BOBI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
ITpaxtrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpLI 1 METOIBI €€ bubmorexa LIOK
\ 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 AnroMunui
https://m.edsoo.ru/00aelc64
55 AmdoTepHble cBOICTBa OKCHIA U bubnuoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [JOK
https://m.edso0.ru/00ae1d86
5 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
cg O0600611eHrE U crucTeMaTu3alus
3HAHUHN
[IpaxTnueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuoreka [JOK
«BaxHeiuie MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
€0 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpuMecH. Beruucienus https://m.edso0.ru/00ae1750
MaccoBOM JIOJIU BBIX01a IPOAYKTa
peakuuu
61 O6001enHne u cucTreMaTu3anus
3HAHUH
KontponbHas padorta Ned4 o teme
62 «BaxuHenme MeTauibl 1 UX
COEIMHEHUS
63 BemecTBa u Mmatepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
€4 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKaIOLLEH Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK

OKOJIOTHYCCKHX HpO6J'IeM

https://m.edsoo.ru/00ae4270
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. O0001IEHE ¥ cUcTeMAaTH3aUS

66 bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00ae0d0a
&7 O06001IeHne 1 cUCTEMaTH3aIUS bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00adb33c
68 . O600mIeHNEe U cHCTeMaTH3aIUs bubmoreka [IOK

3HAHUI

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

14



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH 1

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB bubmorexa TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme 1

5 «IToBTOpeHue U yriyOneHne 3HaHUI 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM 1

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U Bubmmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaAKIHIX

g [lonaTHE 0 XUMUYECKOM paBHOBeCHH. | 1 bubnunoreka [JOK
DakTOopsl, BIUAIOIINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbe9a
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XUMUYECKON PEAKLUU U MTOJI0KEHUE
XMMHUYECKOIO PAaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHYECKOU
10 muccormanu. CHiibHBIE U cl1a0bie bubnnotexa HOK
' https://m.edsoo.ru/00adcd68
BIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeaCTaBIeHI 00 bubmorexa HOK
et . https://m.edsoo.ru/00add8h2
AIEKTPOJIUTUUECKON AUCCOIMALINKI
14 ITonaTrue o ruapoIN3E CONEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIH bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Penienne skcriepuMeHTaJIBHBIX bubnmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agau»
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS bubmnorexa [IOK
p ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
P P N bubnmuoreka [JOK
18 XHUMHYECKUE CBOMCTBA HA IPUMEPE

XJIopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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Xnoposogopoa. ConsHast KHCIIOTa,

bubmuoreka [JOK

19 KUMHTCCKHC CBOHCTRA, HOMYHCHHC, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «IlomydeHne CONTHON KUCIIOTHI, bubnuorexa LIOK
N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX peaKU;HfI, €CJIN OJINH U3 bubnmotexa HOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
- OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
’3 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B IpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
» CepoBogopo, cTpoeHue, pusndeckue bubnuoreka [IOK
1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
57 Brrancienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK

MPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpymisl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHUpoJe, (pU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AmMMak, ero (pU3NYECKHE U

29 XUMUYECKUE c?;oﬁCTBa MOJIyYEHUE U brbamorexa [OK

’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonmyyenue aMmuaka, U3y4deHHe ero bubmorera [JOK
T A https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanmre HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u

33 Cpocgo pHa;I KI/ICJ'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmorexa HOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu

bu6mmoreka [JOK
35 VYrnepon, pacnpocTpaHeHuE B

npupoe, GU3NUecKue U XUMUIECKHEe
CBOICTBa

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUYECKHE CBOMCTBA. bubmuoreka [JOK
DKosorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

37 YronpHasg KUCI0Ta U €€ COJU bubmorexa LHOK

https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme

28 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHMYeCKUX BENIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeqmHeHus bubmmorexa [OK
https://m.edso0.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

" SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponpHas padota Ne3 mo teme

42 «BaxHeinme HeMeTaIbl U UX bubmmorexa [TOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.
23 Metannuyeckas CBSI3b U bubnuoreka [JOK

METaJUINYECKasl KPUCTAJUTMYECKASI
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUAI PII bubmorexa LIOK
P o P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. Ciurasel. Berauciienus mo
45 aBHEHUSIM XUMHUYECKUX PEaKIUI bubnmorexa HOK
yp peaitiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKHUT
npuMecu
46 TloustTie 0 KOpPpPO3UU METAIIOB bubnmorera [TOK
PP https://m.edso0.ru/00ael1278
bu6moreka [IOK
47 €JIOYHBIC METAJIJIbI
= https://m.edso0.ru/00ael4b2
18 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b?2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxueime coequHeHUS KaJIbINA bubmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUH
5 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
ITpaxTtrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpLI 1 METOJIBI €€ bubmorexa LIOK
; A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 AnroMunui
https://m.edsoo.ru/00aelc64
55 AmdotepHble cBOICTBa OKCHIA U bubnuoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [JOK
https://m.edso0.ru/00ae1d86
5 OKcubl, THAPOKCUIIBI M COJTH JKeTie3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
cg O0600611eHrE U crucTeMaTu3alus
3HaAHUHN
[IpaxTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJTUH U3
€0 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001eHne u cucTeMaTu3anus
3HAHUI
KontponbHas padota Ned4 o teme
62 «BaxuHenmme MeTauibl 1 UX
COEIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
€4 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKaIOLLEH Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK

OKOJIOTHYCCKHX HpO6J'IeM

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

. O0001IEHNE ¥ cUcTeMAaTH3aUS

66 bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00ae0d0a
&7 O06001IeHne 1 cUCTEMaTH3aIUS bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00adb33c
68 . O6o0uIeHNEe U cHCTeMaTH3aIUs bubmoreka [IOK

3HAHUI

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

14



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OHEHMBAHUE PE3YJIbTATOB OCBOEHUS ITPOT'PAMMBI

IIpoBepka U OIEHKA 3HAHUM IIPOXOIUT B XOAE TEKYIIUX 3aHATUU B YCTHOU
WJIU TUCBMEHHOU dopme.

dopMamMu KOHTPOJS SIBJISIIOTCS TPOMEXKYTOYHBIE UM HUTOTOBBIE TECTOBBIC
KOHTPOJIbHbIE ~ PabOThl,  CAMOCTOSITENbHbIE  PabOThl;  (POHTANBHBIA U
WHJMBUAYAIbHBIA OMPOC; OTYETHI MO MPAKTUYECKUM M JIaOOpaTOpHBIM paboTam;
TBOPYECKHUE 3aIaHUSI.

JlocTmkeHus: oOydYaroluxcsi OLICHUBAIOTCS B Tpoliecce (PPOHTAIBLHOIO U
WHJMBHUIYaJbHOTO KOHTPOJISI Ha OOBIYHBIX YPOKax, B MPOLECCe MPaKTHUECKUX
paboT M0 OKOHYAHUM M3Y4YeHUsI KPYMHBIX TeM. [IpoBepouHbie paboThl MPOBOASTCS
B MUChbMEHHOU (opMe, B BUJIC TECTOB (BapHUaHThl OTBETOB COKpaIIeHBI ¢ 4X 10 3X).
3arutaHupoBaHHBIE J1TA0OpAaTOpPHBIE PaOOTHI MOJJIEKAT OLEHKE MO YCMOTPEHUIO
YUUTEJIS.

Pe3ynbTatsl oOyueHus JIEMOHCTPUPYIOTCS oOyyarommumcs C
UCIIOJIb30BAHUEM JIOCTYITHOTO €MY BHJIa PEUEBOM JEATEIBHOCTH B COOTBETCTBUU
CO CTpyKTypoil HapymieHus. I[Ilpy HE0OXOAMMOCTH BO3MOXKHO YBEIUYEHUE
BPEMEHHU Ha MOJATOTOBKY OTBETA.

[Ipu oneHke 3HaHUI OOYydYAKOIIUXCS TpEAroaraeTcs oopaiiaTh BHUMaHUE
Ha MPaBUIBHOCTb, OCO3HAHHOCTb, JJOTUYHOCTh U JIOKA3aTEIbHOCTh B W3JIOKCHUU
Marepuana, TOUHOCTh UCTIOJIb30BAHUS TEPMUHOJIOTUU, CAMOCTOSITEIBHOCTh OTBETA.

Pe3ynbTaThI oOy4eHUs JEMOHCTPUPYIOTCS oOy4Jaronmmcst C
UCITOJIb30BAHUEM JIOCTYITHOIO €MY BHJIa PEYEBOM NESITEIBHOCTH B COOTBETCTBUH
CO CTpPYKTypoil HapymieHus. I[Ipu HE0OXOIUMOCTH BO3MOXKHO YBEIUYECHHE
BPEMEHH Ha MOJATOTOBKY OTBETA.

Hopmul oyenok 3a ycmuwiti omeem

Ouyenka «5» cTaBUTCS, €ClTM 00yUaAIOIIUACS:

o MOKa3bIBAET TNIYOOKOE U TMOJIHOE 3HaHHWE U MOHUMAaHUE BCEro o0bEMa
IpPOrpaMMHOI0 MaTepuala; MOJIHOE MOHUMAHHE CYIIHOCTH PacCMaTPUBAEMBIX
MTOHSITU, SIBJICHUM U 3aKOHOMEPHOCTEM, TEOPHH, B3AMMOCBA3EH;

o yMEET COCTaBUTh TMIOJHBIA M TPABUJIBHBIA OTBET HA OCHOBE
M3YUYEHHOIO0 MaTepuaia; BbIAEHATh TIJIaBHBIE [MOJOXKEHHUS, CaMOCTOSTEIbHO
MOATBEPXKAATh OTBET KOHKPETHHIMH TpHMepamH, (aKTaMH, CaMOCTOSATEIBHO H
apryMEHTHPOBAHO JIeJIaTh aHAJIN3, 0000IICHUS, BEIBOIBI.

o YCTaHABJIMBAET MEXIPEIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX
3HAHUM) W BHYTPUIPEIMETHBIE CBS3M, JIEMOHCTPUPYET YMEHUE TBOPUYECKHU
MIPUMEHSITh NIOJIyYEHHbIE 3HAHUSI B HE3HAKOMOU CUTYallUH;

o yMEeT  TOCIEeJOBaTeNIbHO, YE€TKO, CBSI3HO, OOOCHOBaHHO W
0e30mmO09YHO W3Marath Y4eOHBIM MaTepual; JaBaTh OTBET B JIOTHYECKOU
MOCJIEI0BATEILHOCTH C MCIHOJIb30BAHUEM MPHUHATON TEPMHHOJOTUHU; JETaTh
COOCTBEHHBIE BBIBOJBI; (DOPMYTUPOBATH TOYHOE OMpPENENICHWE W HCTOJKOBAHHE
OCHOBHBIX NTOHATHH, 3aKOHOB, TEOPHUIi; TPU OTBETE HE MOBTOPSIET JTOCIOBHO TEKCT
yueOHHMKaA, U3JIaraeT MaTepuana JIMTePAaTypHBIM  SI3bIKOM; MPAaBWIbHO U
00CTOATENILHO OTBEUYAET HA JIOMOJIHUTEIIbHBIE BOIIPOCH YUUTEIS;



° YMEET CaMOCTOSITEIbHO M PAlMOHAIBHO MCIOJIb30BaTh HATJISIHBIC
mocoOusi, CHpPaBOYHBIE MaTepuasbl, Y4YEOHHK, HOMOJHUTEIBHYIO JUTEpaTypy,
MEPBOMCTOYHUKH; TPUMEHATh CUCTEMY YCJIOBHBIX OOO3HAUEHUW MpPU BEICHUU
3aIMCei, COMPOBOXKIAIOIINX OTBET; UCIIOJIB30BAHUE JIJISI 1OKA3aTEIbCTBA BBHIBOJIOB
W3 HAOJIFOJICHHUI U OIBITOB.

Ouenka «4» craButcs, eciu oOy4JaroImuncs:

° MOKa3bIBAET 3HAHUS BCETO W3YUYEHHOTO MPOTPAMMHOTO MaTepuaa;
NA€T IIOJHBIA U NPABUIIBHBIM OTBET HAa OCHOBE W3YUYCHHBIX TEOPUH; IOITYCKaeT
HE3HAYUTEJIbHbIE OIMMOKA ¢ HEJOYETHl NPU BOCIPOU3BEICHUM HN3YYEHHOTO
Marepuaia, HeOOIbIINEe HETOYHOCTH MIPU HUCIIOIB30BAaHUN HAYYHBIX TEPMUHOB HIIH
B BBIBOJIaX M 000O0IICHUAX U3 HAOIIOACHUN U OIBITOB;

° Marepuana  U3JIaraeT  CBS3HO, B  OMNPEICICHHOM  JOTMYECKOMn
MOCJIEIOBATEIILHOCTH, MPU ATOM JIOMYCKAET OJHY HErpyOyro OIUOKY WM He
0oJiee IBYX HEIOYETOB M MOXKET UX UCIPABUTH CAMOCTOSTEIBHO NIPU TPEOOBAHUU
WIM Tpu  HEOONBIIOW TMOMOIIM  MpEenojaBarelisa, MOATBEPKJAaeT OTBET
KOHKPETHBIMH TIPUMEpPaMHU; MPABUJIBHO OTBEYAET HA JIOMIOJHHUTEIBHBIC BOIPOCHI
YUUTEIIS;

° yMEET CaMOCTOSITEIbHO BBIACIISITH TJIABHBIE TTOJOKEHHSI B U3YYEHHOM
Marepuaje; Ha OCHOBaHWHM (DAKTOB U MPUMEPOB 0000IIATh, JACNaTh BHIBOJHI,
yCTaHABJIUBAaTh BHYTPUIIPEIMETHBIE CBSI3H,

° JEMOHCTPUPYET YMEHHME TMPUMEHSATh TMOJY4YEHHbIC 3HAHUA Ha
IpakTUKE B BHUJAOM3MEHEHHOW CHUTyaluu, COOJIIOAaTh OCHOBHBIC TIpaBuUia
KyJbTYpbl YCTHOM pE€YM U COMPOBOXAAIOIICH MMUCHbMEHHOM, HCIOJIb30BaTh
Hay4YHbIE TEPMUHBI;

Ouyenka «3» CTaBUTCSA, €CIIA 00yYaIOIIHICs

° YCBOHWJI OCHOBHOE COJIepKaHHUe yueOHOTro Marepuaja, UMeeT MPoOeITbl
B YCBOCHUU MaTepualia, HE NPENATCTBYIOIIME JaJIbHEHIIEMY YCBOEHUIO
POTPaMMHOI0 MaTepuaia;

o MaTepual HU3JIaraeT HECUCTEMATU3UPOBAHHO, (parMeHTapHo, He
BCETJa MOCJIEI0BATENbHO;
o MIOKAa3bIBAET HEJOCTATOYHYIO C(POPMUPOBAHHOCTH OTIACITBHBIX 3HAHHMA

M yYMEHHH; BBIBOALI M OOOOINEHUS apryMEHTHPYeT cinabo, MOMycKaeT B HHUX
OIIINOKH.

° JOMYCTHJI OIMMOKM M HETOYHOCTH B HCIOJIB30BAaHUHM HAyYHOU
TEPMUHOJIOTHUH, ONIPEACICHUS MTOHATHH J1a]l HEJJOCTAaTOYHO YCTKHCE,

° HE MUCIO0JIb30BaJl B KAUYECTBE 0KA3aTEILCTBA BHIBOJABI U 0000IIEHNS U3
HaOII0/ICHUH, ()aKTOB, OITBITOB WJIH JOIYCTHII OIITMOKHY MPH UX MU3JI0KCHUH;

° UCITBITBIBACT 3aTPYTHCHUS B IPUMCHCHUU 3HAHUM, HEOOXOUMBIX JIJIS
peleHus 3aja4 pasIMYHbIX THIIOB, NMPU OOBSICHEHWH KOHKPETHBIX SBICHUN Ha
OCHOBE TCOPMA M 3aKOHOB, WJIM B IOATBEPKICHUU KOHKPETHBIX INPHUMEPOB
MIPAKTHICCKOTO MMPUMCHEHHS TCOPHIA;



o OTBEYAET HEIMOJHO Ha BOMPOCHI yuuTens (yImycKas U OCHOBHOE), WM
BOCIIPOM3BOJNUT COJEP)KaHWE TEKCTa ydeOHHMKA, HO HEAOCTAaTOYHO IOHMMAET
OTJEJbHBIE MOJIOKEHUS, UMEIOIINE 3HAUEHHUE B 3TOM TEKCTE;

o 0OHapy’KHUBAaE€T HEIOCTATOYHOE TMOHHMAHHME OTHENIbHBIX MOJOKEHHM
IpU BOCIPOU3BEIECHUU TEKCTa YydyeOHUKa (3amMceil, MEepBOMCTOYHUKOB) WIH
OTBEYAET HEIMOJIHO Ha BOIPOCHI YUUTEINSI, IOMyCKasi OJIHY-ABE IpyOble OIIUOKH.

Ouenka «2» cTaBUTCs, €ciii 00y4aromuiics

o HE YCBOWJI U HE PACKPBLI OCHOBHOE COJIEp)KaHUE MaTepuaa;

° HE JICJaeT BHIBOJIOB U 00OOIICHUIT;

o HE 3HACT M HE TMOHMMAeT 3HAYUTEIbHYI) WIM OCHOBHYI YacTh
IPOrpaMMHOI0 MaTepHuaia B pejesiax MOCTaBICHHBIX BOIIPOCOB,;

o uMeeTr cinabo cHOpMUpPOBAHHBIE M HETOJHBIE 3HAHUS U HE YMEET
MPUMEHATh UX K PEIICHUI0 KOHKPETHBIX BOMIPOCOB U 3aj1a4 10 00pasily;

o npu orBeTe (HAa OJMH BOIPOC) JOMyCKaeT OoJjiee NBYX TIpyObIX
omKOOK, KOTOPhIE HE MOXKET UCIIPABUTH JAKE TPU MOMOIIU YUUTEIIS.

Ilpumeuanue

o [To oxOHYaHWM YCTHOTO OTBETa OOYYalOIIETOCs Meaarorom maéTcs

KpaTKU{ aHaJIW3 OTBETa, OOBSBISETCS MOTHBHUPOBAHHAs OIlleHKa. Bo3MOXHO
OpUBJICYCHUE JPYrux oOydarmuxcs JIsd aHaidu3a OTBETa, CaMOaHAJIN3,
IPEIJIOKEHNUE OICHKH.

o OrneHMBaHNE YCTHBIX OTBETOB OCYIIECTBIsIETCS O€3 yueTa HapyIIeHH I
SI3LIKOBBIX/ PEUYEBBIX HOPM, CBS3aHHBIX C HEAOCTAaTKAMH IPOM3HOCUTEIBHOU
CTOPOHBI peud (TIPOU3HOIICHUE 3BYKOB, BOCIPOM3BEJCHHE CJIOB CIIOXXKHOM
CJIOTOBOM CTPYKTYPbI, HTHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYP H Jp.).

Hopmul oyenxu nucomenmnvix pabom.

Ouyenka «5» cTaBUTCS, €Cl 00YyUYaIOIIUIC:

o BBITIOJIHIIT pa0oTy 0e3 omurboK ¥ HEJOUETOB;

o JTOMYCTHII HEe 00JIee OJTHOTO HeJoueTa.

Ouyenka «4» cTaBUTCS, €CIM 00YYAIONIUIICS BHIMOIHWI paboOTy MOTHOCTHIO,
HO JIOMYCTHUJI B HEW:

o He 0oJiee 0JTHON Herpy0oil OmMMOKU ¥ OJTHOTO HEA0UEeTa;

o WM He 0oJiee IBYX HEI0UYETOB.

Ouyenka «3» CTaBUTCA, €CJIM O0Yy4arOUMIACS TPABUIBLHO BBITTOJIHWI HE MEHEE
MTOJIOBUHBI paOOTHI WM JIOMYCTHII:

o He O6oJee ABYX TpyObIX OMIMOOK;

o Wi He OoJiee ofHON TpyOOW M OfHOW HErpyOol OMMOKHA M OJHOTO
HEJI0YeTa;

o WK He 00Jiee IBYX-TpeX HETPYyOBIX OMHOOK;

o WIH OJHOW HETPYyOOU OIMIMOKHU M TPEX HET0YETOB;

o WIH TIPU OTCYTCTBHHM OIMUOOK, HO TPH HAJUYAHA YCTHIPEX-TISITH
HEJ0YETOB.

Ouenka «2» CTaBUTCS, €CIIU O0yJaIOIINICS:



o JOMYCTHJI YUCIO OMMOOK M HEJOYETOB, MPEBOCXOIAIIECE HOPMY, TIPH
KOTOPO¥ MO’KET OBITh BHICTABJICHA OIICHKA «3»;

o WJIM €CJIM TIPABUJIBLHO BBITTOJIHII MEHEE MTOJIOBUHBI pa0OTHI.

Ilpumeuanue.

o Yyutens UMeeT MpaBo MOCTaBUTHh 00YUaIOIIEeMYCsl OIIEHKY BBIIIE TOMH,
KOTOpasi MpeAyCMOTPEHa HOPMaMH, €CJIM UM OPUTMHAJIBHO BBINOJIHEHA padoTa.

o OueHkl C aHaIUu30M JIOBOASTCS [0 CBEJEHUSA OOYydYarolMXCs, Kak
MPaBUJIO, HA TMOCIEAYIONIEM ypOKe, MpeaycMaTpuBaeTcs padoTa Haj OUIMOKaMu,
yCTpaHeHue MpoOeIoB.

o OneHka HE CHWKaeTcs 3a TpaMMaTUyYecKue U Aucrpaduyeckue
omuOKu, TOMyIIeHHbIE B pabdoTe. VCKIIIOUEHUs COCTaBISIOT Clydad HalUCaHUS
TEX CJIOB U CJIOBOCOYETAHUM, KOTOPHIC IIUPOKO MCIOJIB3YIOTCS Ha YPOKaX XUMUHU.
YuuteiBas 0COOEHHOCTH JCTCH C TSOKEIBIMH HAPYIICHUSMU PEYH, JOIMYCKACTCsI
Haiuuue | ucrpaBieHUs MPH YCJIOBUHU TTOBTOPHOM 3aITMCH KOPPEKTHOTO OTBETA.

o OmmbKu, 00yCIOBJICHHBIC TSHKCIIBIMU HAPYIICHUSIMU PEYU M MHUCHMA,
cleayeT paccMaTpuBaTh WHIMBUAYAJIbHO JUISI  KaXJOTO  OOYYaroIIerocs.
CriennUYecKUMU I HUX OIMIMOKAaMHM SIBJISFOTCS 3aMEHA COTJIACHBIX, UCKAKCHUE
3BYyKOOYKBEHHOTO COCTaBa CJIOB (MPOIYCKH, TIEPECTAaHOBKH, J00OaBJICHMUS,
HEJOMUChIBaHWE OYKB, 3aMEHa TJIACHBIX, IPy00€ HCKaXKEHUE CTPYKTYPHI CIIOBA).
[Ipy BbICTaBIEHUM OICHKM BC€ OJHOTHUIHBIE CHeHUu(pUYECKHe OIIMOKH
IPUPABHUBAIOTCS K OJHOM opdorpaduyueckoit onmoke.

o [Ipu HeOpeXKHOM BBITIOJIHEHUH TMHCHbMEHHBIX pPabOT, OO0JbIIOM
KOJIMYECTBE MCIIpaBJICHUHN, UCKaXEHUN B HauepTaHUU OYKB OlIEHKA CHUKAETCS Ha
OJIMH 0aJll, eCJIM 3TO HE CBSI3aHO C HAPYIICHHEM MOTOPHUKH y 00y4aroerocs.

Kpumepuu evicmasnenus oyeHoK 3a npoeepouHbvle mecmol.

Bpewms BemoniHeHUs: TectoBoi padoThl u3 10 Bompocos: 10-15 muH.

Bpewms BemosiHeHUs: TecToBOM padoThl u3 20 Borpocos: 30-40 MuH.

77-100% - nmpaBHJIBHBIX OTBETOB OILICHKA «5»

52-76% - mpaBUIIBLHBIX OTBETOB OIICHKA «4»

27- 51% - nmpaBWIBLHBIX OTBETOB OILICHKA «3»

0— 26% - mpaBUIILHBIX OTBETOB OIIEHKA «2)»

YYEBHO-METOAMYECKOE OBECIIEHEHME OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI U1 YHEHUKA

» Xumus, 8 kiacc/ I'abpuemnsa O.C., Octpoymos W.I'., CnaakoB C.A., AKiimonepHoe 00111ecTBO
«MznarensctBo «IIpocBemienue»



» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKITHOHEpHOE 0OIIECTBO
«MznarensctBo «IIpocBemenney Tabnuupl: [lepuonudeckas cucreMa XUMHYECKHX JIEMEHTOB
. Y. MenneneeBa, Tabliniia pacCTBOPUMOCTH, SICKTPOXUMHUYECKUHN PsIJT HAPSHKEHUST METAIIIIOB

METOAUYECKHNE MATEPHAJIbBI JJJIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIM-YPOBEHb. -

Peanuzanus-tpedoannii-®I'OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -
Meromuueckoe-mocooue-is-yunrens. pdf

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPChI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
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