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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xxumuu Oa€T MPEACTABICHHE O LEJAX, OOUIeH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTeNbHOE IPEAMETHOE COJZIEpKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccamM MW CTPYKTYPUPOBAaHHUE 10
pa3zenaM M TeMaM IpPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEALHOCTh HM3YYEHHMS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHMUS MHUPOBO33PEHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEpPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIIX
PHEPTrUM M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUII  CaMOpPa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B JOpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYaIOIIMnXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHble HampaBlieHUs] B OOyYE€HUM XHUMHUU OOECNEUMBAIOTCS CHEeUU(PUKON
colepKaHusi  y4yeOHOro  MpenMeTra, KOTOPBIA  SBISETCS  IeAarOTHYecKH
aJlaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKH XMMHUM Ha ONPEAEIIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OpraHU4eCKON XVMHH.

CrpykTypa coaepxaHHsl MpOorpaMmbl IO XMMHUHU CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o noaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOIo ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOECHUM aTOMa U XUMUYECKOH CBA3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIIOJHIS (QYHKUMU OOBACHEHHS M MPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYCHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOM NPUPOJBI, LIECHHOCTHOIO OTHOLIEHUS K HAay4yHOMY 3HAaHWIO U
METOJaM NO3HAaHUs B Hayke. M3yueHue XMMHUH NPOUCXOOUT C IPUBICYEHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buonorus. 5—7 xknacce» n «Puszuka. 7 Kiace».

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (OPMHUPOBAHME 3HAHUH OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUINUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKESHUM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIHid, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEesATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.



[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYCHUE MPUOOPEIH TaKUE IEIH, KaK:

— (QopMHpOBaHHE WHTEUIEKTYyadbHO pPAa3BUTON JIMYHOCTH, TOTOBOW K
caMo00pPa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHHOMY TNPUHATHIO DPEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYeCKOe MPHOOIICHHE
O0yJaromuxcsi K CaMOCTOSITEIBHOW IT03HABATEIILHOW JEATEILHOCTH, HayYHBIM
METOoJIlaM TIO3HAaHMsI, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJIarOIITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHITMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
Pa3INYHBIX BUOB JACATEIHHOCTH;

— ¢opmupoBarne o00meld (YHKIIMOHATBHOM H  €CTeCTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBACHSATH W OICHUBATH SIBJICHUSA
OKPYIKAIOIIer0 MUpA, HCIOJB3Ysl 3HAHHUS W ONBIT, MOJydeHHbIE TPU H3yYCHHH
XMMHHU, TPUMEHATh HMX MPH PEIICHHH TpOoOJeM B TOBCEIHCBHON JKU3HU H
TPYAOBOM JAESITEIHHOCTH;

— (dopmupoBanue y OOy4arOmUXCS TYMAHHCTUYECKUX  OTHOIICHHH,
NOHUMAaHMSI [EHHOCTH XUMHYECKUX 3HAHUU JJIs BBIPAOOTKH HKOJIOTUYCCKH
1eJIecCO00pa3HOr0 TOBEACHUST B OBITY WU TPYIOBOH JEATENBHOCTH B IEJSX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIEH MPUPOIHON CPE/IbI;

— pa3BUTHE MOTHBAIMKA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HA OCHOBE YCBOCHHSA OOIICYEIIOBEUECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOGWIST M HANPABICHHOCTH JATBHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO 4YAcOB, OTBEAEHHBIX IS HM3YYCHHS XHMHUH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHMCTHIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE BJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOCHUTENbHAsA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KonuuectBo BemectBa. Monb. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUAX COCTUHCHU.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakus U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIleHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYJOM, MpaBWiIaMu paboThl B Ja00paTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIMS BOJABI) U XMMHYECKUX (TOPEHHUE CBEUH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHHUM, HaOII0IeHIE U
ONMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE TUIPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM coyi meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TTOBAPESHHOMN
COJIM, HaOMIOZICHWE W  ONHCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJEH MOJIEKYJI
(I1IapOCTEePKHEBBIX ).

BaskHelinue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoja B TpUpoAe, (PU3MUYecKkne M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJlyd4eHUs] KUCJIOpoJa B JIabOpaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIUsa KUCI0poaa.



TennoBoit 3h(deKT XMMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTrO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji1 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJie U B )KU3HU 4YeloBeka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpPOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcuzapl. Kmaccudukamms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznyeckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknarypa ocHoBaHni. PU3NMYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus xkucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lomy4yeHne KACIIOT.

Commu. Homenknatypa coneil. @U3NYECKUE U XMUMUYECKUE CBOMCTBA COJIEH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHIOB H
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAJIOB),
uccieoBanue  o0pa3IoB  HEOPraHWYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, TOJTYyYeHHE HEPACTBOPUMBIX



OCHOBAHMM, BBITECHEHHME OJIHOIO MeETajula APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme Kiaacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHUMHYECKHX
aiemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(POTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONIEpUOAHAs  (OpMBI
[lepnoguueckon cucteMbl Xumuyeckux 3meMmeHToB 1. M. Menneneea. 1lepuonst
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme [{. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
IrpaKJIaHUH.

Xnumuueckass cBs3b. KoBajlleHTHas (HoOJisipHass M HEMOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl okucaEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropenue, peakliuy pa3ioKeHUsl, COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIN (akT, TUIIOTE3a, TeOpus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(uKaius, TMNEepUOJUYHOCTh, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.



@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUYECKOU CBS3U.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PAa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMUYECKUX BEILECTB.

Knaccudukanuysa XuMUYeCcKUX peakiuii Mo pa3aTuyHbIM MPU3HAKaM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeImoBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU W TOJOKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHUCIAUTENbHO-BOCCTAHOBUTEIbHBIE  pPEaKUUHU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBienue YpaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKIUA C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkIuii HIOHHOTO OOMEHa,
MOJHbIE M COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUN 00 AIEKTPOIUTHIECCKOM
nuccorumanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[oHSITHE O THAPOIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTasioB (rpadura u anmasa), CIOXKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3ACHCTBUS pAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DSIEKTPOMPOBOAHOCTH
pacTBOpOB BEHIECTB, Mpolecca AUCCOLNMALNM KHCIOT, WIEI0YEed U  COJIeH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ ITPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OOmast xapakTepucTHkKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJEHCTBUE C METalIlaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHE, NPUMEHEHHE. [lelicTBre
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHW3M 4YeJjoBeKa. BakHellune XJIopuabl U HX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENeHU OKucieHus. CTpoeHue U (U3MYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUeCKUe W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCAMHEHH B MpUpOjE. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHs. A30T, paCIpPOCTPAHEHHE B MPUPOE,
bu3nyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Coiu aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiys Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKUE U XHUMHYECCKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAIbHBIX



ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHE OKPYKakollel cpeibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuzNUecKne M XUMHYECKHE CBOMCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepojaa, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdexT. YrompHas KucaoTa u €€ Cou, uX (PU3NIECKHUE U XMMHYECKUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUpaX, OeJIKax, yriieBoJax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTMHCHU.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npumeHenue. CoenuHeHHs KpeMmMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoi kucinote. CHIMKATBI, X UCIOJI30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BaskHEWIIe CTpOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0B HEOPTaHWYECKUX BEIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIMN Ha XJIOPUJI-UOHBI U HAOJIOJACHHUE MPU3HAKOB
UX TIPOTEKAHWsI, OIBITHI, OTpAKAMOINE (PU3NUECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha CyIbdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BHUJICOMATEpUAIIOB), oOpa3iaMu a30THBIX M (POChHOPHBIX yIOOpEeHUM, MoJydeHue,
coOuMpaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IMPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHue NpU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJICOMATEPUAIIOB), W3y4YCHUE MOJIeIIen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIIEHHE C
poleccoM  aACcOpOIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-WOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTalTbl U UX COCTUHEHUS».

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckoy cucreme xumuyeckux siemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaJUIoB. MeTrayundeckasi CBsi3b U
METAJUIMYECKAasl ~ KpPUCTAJUIMYECKass  pelmI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetamioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckne U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HAaTpusi M Kainusg. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COCIMHEHUM.

[[lenoyno3emenbHblE METAUIbI MarHuii W KaJblMH: IIOJIOXKECHHE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. PU3nyeckne 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxuHellne coequHEHUs KalblUs (OKCHI, TUAPOKCHUI, COJIH).
’KéctkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

AtoMuHUN: TTo10)keHuE B [leproandeckor cCuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA altoMUHMsI. AMGOTEpHBIE CBOMCTBA OKCUA W THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Duznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, ruipokeubl U con xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHME C 00pa3llaMM METaUIOB M CIJIaBOB, WX (PU3NYECKUMHU
CBOMCTBaMM, H3Y4YEHHE  pE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCHJA
KaJIbIMSA W HATpUsl C BOJOM (BO3MOYKHO HCIIOJB30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAHHWE  BUIECOMATEpPHUAJIOB), MNPHU3HAKOB  MPOTEKaHUs
KAUECTBCHHBIX PEaKIMil Ha MOHBI: MarHus, KaJbLMs, aJIOMHUHM, IMHKA, JKEJIe3a
(I u xenesza (111), menu (11), HaOmONEHME W ONKMCAHUE MPOIIECCOB OKPAITHBAHWS
IUIJAMEHU HWOHAMHU HaTpusl, Kaldus MW KainbUusd (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA aTIOMUHUS
Y TMIPOKCH/IA [IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxueimne
METaJUIbl U UX COCTUHECHUS.

XuMHS U OKPYKAKOIIAS CpeAa

BemecTtBa M marepuansl B IOBCEAHEBHOW JXU3HM YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeibl (mpezenibHas J0MycTUMast
KOHLeHTpanus BeulecTs, nanee — [1JIK). Pons XxuMun B permieHnn 3KOJ0ruyecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmnszanpss MeXOpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHbIX
NOHATUH, TAK W TOHITHUM, SIBISIOIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHbIM (DAKT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCupUKalus, NEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHU],
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiyi, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
y0OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armochepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE UCKOIIAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHUTalOTCsl B XOJie OOyYEeHHMs] XUMHUU B €IMHCTBE Yy4eOHOU H
BOCIIUTATEBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, MPUHSITHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINH 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpPEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKh B >KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIue o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOH M OTECYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4eOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M TIOCTYNKH CBOUX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE W XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHbIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEpPaTypor, JAOCTYIIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;



UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JIOO0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TNPOEKTHOM U HCCIEIOBATENbCKOM
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEATbHON KU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpeC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii u Tpyaa pa3aTuyHoOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEM,
yCIEeIHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JIOrNYecKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHUs, IOHUMAaHUE [IEHHOCTH 310POBOTO U
O0e3zomacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYAILIUSX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00ATbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelieHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHNs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMbBIC IS
dbopMHUpOBaHUST MHUPOBO33PEHHUS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH IMPEACTABICHHUE O I[ETOCTHOU
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHHUKAaTHBHbBIE, PETYIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NEeSATETbHOCTH.



Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHUSI MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSTHSIMH), WCIOJIB30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAMM XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTHUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUA,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKe B KAa4eCTBE OCHOBBI JUIsI (POPMHUPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yJNbTat, POopMyIUpOBaTh 0000IIECHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTaBICHUS, TIOJyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIpPABOYHBIC
nocoOus, pecypcel MHTepHETa), KpPUTUYECKH OIICHWUBATH IPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOoChl MPU TOWCKE U OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIWMBIX JUIS BBITIOJHEHUS
y4eOHBIX W TIO03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBbITA B
00JaCTH  WCTOJIB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIOJIB30BAHMSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANTBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U



WUTKOCTPUPOBATh pEUIaEMble 3aJaud HECIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
CpEBbL.

KoMMyHUKAaTHBHBIC YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJilaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CYIIECTBY  OOCYXJaeMoil  TeMbl, (OPMYyIHUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3a1a4H;

YMEHHSI  MPEACTABISATh  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pE3yNbTATOB BBINOJHEHUS XHUMHUYECKOTO 3KCIIEpPUMEHTa (J1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIaCOBAHUS
no3uuui (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LENH JAESITENbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelIeHUsl yYeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHMCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
VICITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUM 33]IaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOObI
JNeWCTBUH, crnenuduuecKkue Mg TPEAMETHON 007acTH  «XUMHUS», BHUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xon1y oOydenust B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCSI YMEHHUIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUN: aTOM, MOJIEKYJa,

XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U



MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XMMHUYECKasl peakiusi, KiIacCU(UKaIUs peakuui: peakuuu
COCJIMHEHHUS, PEAKUUHU PAa3JOKEHUS, PEaKUUH 3aMEIICHMs, pPEeaKInu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIIMH, TEII0BOU A((EKT peakiu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS. U HEMOJISIPHAs KOBAJEHTHAs! CBS3b,
VWOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas J0Ji1 BEIIECTBA
(IpolieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OTIPEJIENISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEOUHEHUH IO
dbopmynnaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTraHUYECKUX COECTUHEHHUSIX;

packpbiBaTh cMmbica llepuonmueckoro 3akona [I. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IIEPUOANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B lleprogumyeckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHUsS, KOTOpbIE HMMEIOTCA B
tabmune «llepuomnueckas cucTteMa XuMmudeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjpa, 001Iee YUCiIOo dJIEKTPOHOB
U pacrpeaeieHre UX M0 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPXkKAasi ONMCAHNUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3IMYHBIX YCIOBUSX;



BBIUUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, IMPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOW PEAKIINH;

MIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON AEATEIBHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alllio, KiacCHu(pHUKAIUIO,
BBISIBJICHUE MPUYMHHO--CIICICTBEHHBIX CBSI3€H — JJI M3YYEHHUSI CBOWMCTB
BEIIECTB W XUMHYECKHX PEaKUUl, €CTECTBEHHO-HAYYHbIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CI€0BaTh  IpaBWjaM  MOJIb30BaHUS  XUMHYECKOW  MOCYyIOM |
7a00paTOpPHBIM  O0OpYJOBaHMEM, a TakXKe IIpaBWJaM OOpaIlleHHUS C
BEIIECTBAMA B COOTBETCTBUHA C HWHCTPYKUHUSIMHA TIO BBIIIOJHEHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOHPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB € OMNPENCITEHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTb M IPOBOJWUTH  XUMHUYECKHME  OKCIIEPUMEHTHI  IIO
PaclO3HABAHUIO PACTBOPOB ILIEIIOYEH U KUCJIOT C IMTOMOIIBIO MHIUKATOPOB
(;makMmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHMX NOHATHW: XWMHWYECKHU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTHUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BELIECTBO, BAJCHTHOCTb, DJJIEKTPOOTPULATEIIBHOCTh, CTEIECHDb
OKHCIICHUS, XUMHUECKas peaklMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJIEKTPOJMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALINSA, PEaKLUU WOHHOIO
oOMEHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEoOpaTUMbIE pEaKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEaKIH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb, OKUCIIEHHE U  BOCCTAaHOBIICHHUE,
aJJIoTponus, aM(pOTEpPHOCTb, XUMUYECKasi CB3b (KOBaJIEHTHAasl, MOHHa,
METajuIMyecKas), KpHUCTAJUIMYEcKass pemérka, KOppo3us METalJIOB,
CIUIAaBbI, CKOPOCTb XUMHWYECKOW pEAKUHH, TMPEIEIbHO JOMYyCTHMAs
koHueHTpanus [IJIK Bemectna;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHATHU U
IIPUMEHSATH T ITOHATHUS IIPU OIIMCAHUU BEILIECTB U UX IPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS (HOpMYT
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

ONIPEACIATh BAJICHTHOCTb U CTEIEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COCAUHEHUAX Ppa3IMYHOIO COCTaBa, IPUHAIIEIKHOCTH BEIIECTB K
ONpeNeNéHHOMY KJIACCy COEIUWHEHUN 1o ¢opmyrnam, BHII XUMHYECKOU



CBA3M (KOBaJCHTHas, WMOHHAsg, MeETaUIMuecKasi) B HEOPraHU4YEeCKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (QopMylie, XapakTep cpebl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTAUIMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cmbich Ilepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIKMCHIBaTh M XapaKTEPU30BATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», mansie u OOJbIIME MEPUOIBI, COOTHOCUTH
00O3HAYEHHUSA, KOTOPbIE HMEIOTCS B TEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YHUCIO DJIEKTPOHOB H
pacnpeneiieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npeaenax MaJblX MEPUOJIOB U TIIAaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHUMHYECKHUX 3JICMECHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUueckrue XUMHUYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO
OoOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIINiA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MaccChl
BEIIECTB, MAacCCOBYIO [IOJII0 XHUMHYECKOrO0 JJIeMEeHTa 1o (opmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

cOOJII01aTh rpaBuia OJIL30BaHUS XUMHUYECKOH MOCY101 u
7ab0paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWwia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH IO BBIIOJHEHUIO



7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TMOJIYYCHUIO WU COOMPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIICKHUCIIOTO Ta3a);

NPOBOJUTh  PEaKIMH, IOATBEPXKIAMOIINE  KAYCCTBEHHBIM  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHI-, OPOMUI-,
nonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIIHE B
BOJHBIX PacCTBOpaX HEOPTAaHMYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE OIEPAIIMH MBICIUTEIBHOW NEATCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CHCTEMAaTH3aIlui0, BHISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJIFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 0 0 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 0 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Paszgea 1. BemmecTBO M XUMHYeCKHEe peakul
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 0 bubnuorexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmnoreka [HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIUS. 3 0 1 bubnuotexa [HOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHUS
51 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 0 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LHOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazueny 25



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

Pazgen 3. MeTaJIbl M UX COCIUHEHU A

. bu6nmmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa LOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOC Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 0 0 bubmnoreka IIOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
bubnnoreka IIOK
2 II 1
OHSITHE O METOJaX IMO3HAHUS B XMMHUHU 0 0 https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1 «IIpaBuina paboTs
3 B J1a0OpaTOpUH U MPUEMBI OOpAILICHHS C 1 0 1 bubmorexa [IOK
paTop P p https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
YucTele BemecTBa U cMecH. CIIocoObI bubmorexa [JOK
4 . 1 0 0
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpaktrueckas padora Ne 2 «Pa3aenenue
5 cafeceﬁ (Ham 1/11:1)\46 € OYUCTKHU nolllaa €HHOI 1 0 1 brbmmorexa LTOK
PHMED P https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmoreka [IOK
6 A 1 0 0
TOMBL H MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 but6mmoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocTeie 1 cnoxHbIE BELlECTBA 1 0 0 https://m.edsoo.ru/ffod2a6e
but6mmoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUYECHUE https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIIECTB. Eubs OK
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0 nonuorexa [

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTenbHAas aTOMHAs Macca. bubnuotexa [JOK
11
OtHocUTeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o)1 XUMHYECKOTO dJIEMEHTA B Bbu6nuoreka [IOK
COEIMHEHNHN https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. Mossipaast bubnnoreka HOK
Macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKue U XUMUYECKHUE SIBICHUS. bubmmorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U ycii0BUS NPOTEKAHUSA bubmuorexa [HOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KoauvyecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPaBHEHUSIM XUMUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Kitaccupukanust XMMHUYEeCKHX PeaKIIHid
18 (coemuHeHus, pa3IoKeHHs, 3aMEICHUS bubmorexa LHOK
A 43 ’ H ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIonIeaucT. O600IeH e 1 bubmorexa HOK
’ . https://m.edsoo.ru/ff0d40c4
CcHCTeMaTH3aIrs 3HaHUH
20 KonTponbnas pabota Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTaB Bo3ayxa.
21 Knci};xo — DJIEMEHT U MPOCTOE BCHY:CTBO Bubmmorexa [IOK
poA P IH ' https://m.edsoo.ru/ff0d448e
O30H
®dusznvecKkue U XUMUYECKUE CBOMCTBA
22 KHCIIOpOJia (peaKIuu OKUCIICHUS, TOPCHUE) bubmorexa [TOK
poAta (peartt » TOP ' https://m.edsoo.ru/ff0d4614
[TonsTHe 00 OKCcHIax
23 CnocoObI MOTy4YeHUsT KUCJIOPO/ia B bubnuotexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

71a00paTOpUX U MPOMBIIUIEHHOCTH.
[Tpumenenue kuciaopoa

TennoBoii 3pPekT XUMHUIECKON peaKInu,

https://m.edsoo.ru/ff0d497a

bu6nuoreka [JOK

24
MOHSATHE O TEPMOXHUMHYECKOM YPaBHCHHH, https://m.edsoo.ru/F0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIUIX
TommBo (HedTh, yroiab U METaH).
25 3a SISHCEEI/IC(I];OE} . a, CIIOCOOBI ZTFO bubmorexa LOK
P XS, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPALCHUS
[IpakTrueckas padora Ne 3 o teme
26 «ITomyuenne u cobnpanue Kuciopoaa bubmorexa LOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €TO CBOWCTBY
97 Bonopoa — anmemMeHT U MpoCcToe BEMIECTRO. bu6nuoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKrue 1 XMMUYECKUEe CBOMCTBA bu6mmoteka [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoteka [IOK
2 II
o OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOJA0OPO/Ia B bubmuorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITomyuenne u cobnpanue Boa0poIa bubmorexa LOK
i onp FOPOsa, https://m.eds00.ru/ffod4f42
U3YYCHHE €T0 CBOWCTBY
. N bubmmorexa [JOK
32 Momnspabiii 006EM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ffod542e
Breruucnenus 00b€Ma, KOJIUYECTBA BEIECTBA
33 rasa o €ro U3BECTHOMY KOJUYCCTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UK 00BbEMY
34 Boruncnenus 005EMOB ra30oB M0 ypaBHEHUIO bu6muoreka [JOK

peakuuy Ha OCHOBE 3aKOHA 0ObEMHBIX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

OTHOILIEHUH T'a30B

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoa. Boga»

Bbu6nuoreka [IOK

35
I[MTOJIYTOAOBAA KOHTPOJIBHASA https://m.edsoo.ru/ff0d6342
PABOTA
36 ®dusndeckue 1 XUMHIECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanui. [Tonsitue 00 bu6mmoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie u
38 HCIfaCBI epHHble paCTBO bl MaICHCOBaH oJIs bubmorexa LOK
. PACTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTiueckas paborta Ne 5 o teme
39 «[IpuroToBiieHHE PACTBOPOB C OMPEACIEHHON bubmmorexa [JOK
p N N p p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOMU JI0JIel paCTBOPEHHOTO BEIIECTBA
40 Oxkcupsl: cocTaB, KiaccupuKaius, bu6mmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX brbmmorexa LTOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMH4YECKUE CBOKCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kitaccudukanms, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenne 1 XUMHUYECKHE CBOMCTBA KUCIOT bubmorexa TIOK
e https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
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MOJIYYCHHA, XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad9474

[IpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3324 I10 TeME

Bbu6nuoreka [IOK

47
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas cBsI3b MEXKy KilaccaMmu bubnmoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 00606 i
OOICHIE I CHETCMATHSAIIA SHATHH https://m.edsoo.ru/00ad9ch2
KonTtponsHast padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubnmnoreka HOK
coequuenuit" I'OJIOBASI KOHTPOJIbHAA https://m.edsoo.ru/00ad9ela
PABOTA (BIIP)
[TepBbie MONMBITKH KIacCU(pUKAIIUN
51 XI/IISII/I‘IGCKI/IX 3JIEMEHTOR I%OHZTFII/IC 0 TpyImmnax bubmorexa [JOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JICMEHTOB
[Tepnonuueckuii 3akoH u [leprnoanyeckas
52 CI/IfTeMI; XUMHUYECKHUX 3neMeII:T0:31 AN bubmorexa [JOK
o https://m.edso00.ru/00ada52c
MeneneeBa
53 [lepuomasl, TpyImbl, HOATPYIIIBI bubmorexa [JOK
PUOIBL, TPYHITHL THOAPY https://m.edso00.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
M3otonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [leproanueckoit cucremsr J{. U bubmorexa TJOK
PHOA o https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTa 110
. bubmorexa [JOK
56 ero noyiokeHuto B [leproanyeckoit cucreme

J. . MenneneeBa

https://m.edsoo.ru/00ada824
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3nauenue [leproanueckoro 3akoHa s

57 pa3BUTHSA HAyKu U npakTuku. /1. 1. 1 bubnnoreka HOK
MenpeneeB — y4€HbIN, MI€1ATOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH

58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubnmnoreka HOK
XHUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8

bubmuorexa [JOK

> Honnas xumuiecias coisp L https://m.edsogrUIOOadac34

60 KoBasieHTHast moJsipHast XMMHUYECKasi CBS3b 1 bubmorexa [JOK

https://m.edsoo.ru/00adaab8

61 KoBasieHTHas HENOIApHAs XUMUYECKas CB3b 1 bubmmorexa LIOK

https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK

62 Crenexs okHCIeHuA . https://m.edsogrUIOOadanS

63 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 brbmmorexa LTOK

https://m.edsoo0.ru/00adb076
bu6mmoteka [IOK

64 OKHCIUTENN U BOCCTAHOBUTEIN 1 https://m.edsoErUIOOadbOYG

65 CamocrasrenpHas o TeMe «CTpoeHHe aToMa. 1 bubnmnorexka HOK
XumMmudeckas CBs3b https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O6001IeHNE U 1 bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00ad9ch?2

68 PesepBHslil ypok. O6006111eH1E 1 1 bu6muoreka [JOK
CHCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undpoBbie
Nen/m Tema ypoka KonTpoabubie IlpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cucTeMa XMMHUYecKux 3eMenToB /1. U 1 bubmorexa LHOK
T https://m.edso0.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo0.ru/00adb6b6
MIePHOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnnoreka IIOK
HEOpPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU9eCKOM CBSI3U U THITBI 1 bubmorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IToBTOpeHue u yriybiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
BXOJ/IHAS KOHTPOJIbHASI PABOTA
6 Knaccuukanus XuMU4ecKux peakiui mo 1 bu6mmoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiITHE O CKOPOCTH XMMUYECKOUN pEaKIIHH.
7 IlonsiTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa TIOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
3 @DaxTophl, BAUSIIOUINE HA CKOPOCTh 1 bubmmoreka [JOK

XHUMHYSCKOHU PEaKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6nuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK

10
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnorexa LIOK

yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
12 B CBETE IIPEACTABIECHUN 00 bubnnorexa LIOK
ped N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOUN TUCCOITUAITIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOIIMTHUECKON Bubmorexa ITOK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOLINALIAN
14 [TonsaTHE O TUAPOIU3E COJIEN bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 O00011IeHIE U CUCTEMATH3AaIIU 3HAHUI
B H https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmuoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
CamocrosTenbHas padboTa

17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS bubnmorexa [IOK

p a THALLHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XxapakTeprUCTHUKA TajJOTeHOB. bubnmoreka [JOK
XHMMHMUYECKHE CBOMCTBA HA PUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTA,

19 XI/IMII;JI‘-ICCKI/IS CBOWCTBA, IIOJIYUECHHE bubnnorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTuyeckas padora Ne 2 o Teme
. but6mmoreka [IOK
20 «Ilonmy4yeHue coyssHON KUCIIOTBI, U3y4YEHUE

€€ CBOICTB»

https://m.edso0.ru/00ade348
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bu6nuoreka [JOK

21 €aKIui, ecliu OJJUH U3 PEareHTOB JIaH B
pearin, A P A https://m.edso0.ru/00ade488
n30bITKE
99 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubnnoreka HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxoncp €HHE CePBI H(l:aé coe I/IHe]i){I/Iﬁ B bubmmorexa LHOK
A p f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CEPHI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnuorexa [HOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA brbmmorexa LTOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHMYECKHUE PEAKIUH, JIEKAIE B OCHOBE
26 IIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
97 Brruncienne MaccoBoi 101 BbIXO/a bubmorexa [JOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OOm1ast xapakTepucTka 31eMeHToB VA-
98 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmmoreka [JOK
npupoje, Gu3ndeckue 1 XUMHYECKHe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6mmoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «[TomyueHne amMmmMuaKa, U3yudeHHe ero Bubmmorexa [IOK
. yi - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas kuciora, e€¢ Gusndeckue u bubnmoreka [JOK
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xumuuaeckue cpoiicta [IOJITYT'OJOBAA
KOHTPOJIbHAS PABOTA

https://m.edsoo.ru/00adf306

Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAILHBIX YIOOPEHUH.

bu6nmoreka [IOK

32
XHUMHYECKOE 3arpA3HEHNE OKPYKaAOIIEeH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun dhocdopa (V) u pochopuas
33 KHCJIO0Ta, (GPU3NYECKHE U XUMHUECKUE bubmmorexa LHOK
L https://m.eds00.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaJIbHBIX yI0OpEHUH. 3arpsi3HeHHE bubmorexa LHOK
p . yAooP - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnuorexa [HOK
35 .
(hU3MYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmmoreka [IOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
. bubmuotexa [JOK
37 h%
POIBHAT KHCIOTa 1 €¢ cOIH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[TosrydeHne yriIeKuciIoro ra3a bubmorexa [TOK
yi yr ) .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHHYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P o https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coenuueHus bubmmorexa LOK
P A https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas padora Ne 5. Pemenue bubmmoteka [JOK
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AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxxuelnme HeMeTauIbl U UX
COEIHEHUS

https://m.edso0.ru/00ae0bf2

CaMOCTOATCJIbHaA pa60Ta 10 TCMC

bu6nuoreka [IOK

42 «Baxxueiine HeMeTaIbl U UX
https://m.edso0.ru/00ae0e18
COEIUHEHND)
OO01mmas XxapakTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJIOB. MeTajmnueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOMCTBA METAIIJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUI PSII HAIPSHKEHUI Bubmaorexa ITOK

p P p https://m.edsoo.ru/00ae1156
METAJUIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [JOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnnorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK

47 €JIOUYHBIE METaJUIbI
m https://m.edsoo.ru/00ael14b2

48 OKXCHUIBI U TUIPOKCUIBI HATPUS Y KAJIUS bubnnorexa LIOK

a1 AP a P https://m.edsoo.ru/00ael14b2
[[lemouHO3eMeNbHBIE METAIIIBI — KaJIbIHA 1 bubmuorexa [JOK

49 .

MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelinme coenMHEHNS KAJIbIU bubnnorexa LIOK

g H https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3AIU 3HAHUI

52 JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTpaHESHHS bubnuotexa [JOK
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[Ipaktuyeckas padora Ne 6 o Teme

https://m.edso0.ru/00ae1886

bu6nuoreka [IOK

53 "Ké e eé
CTKOCTI’"BOI[H 1 METORR https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bu6nuoreka [IOK
54 A i
JTEOMHUHIH https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBAa OKCHJIA U bubmmoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnnoreka IIOK
56 Keneszo
T https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubnmnoreka [HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
[IpakTuueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTATIBHBIX 3a1a4 [10 TEME bubmmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«Ba)kHeIme MeTaIIbl U KX COETUHEHUSI
Beruncnenus mo ypaBHEHUSIM XHMHYECKHAX
€aKIINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 WM COJIE )KI/ITII'I AMECH bubmorexa LOK
p . P ) https://m.eds00.ru/00ae1750
Brruucienus MaccoBoii 10U BEIXOa
MPOJYKTa PeaKiuu
61 O0001IeHE U CHCTEMATH3AIM 3HAHUH
KonrtponsHast padora Ne3 o reme
62 «Ba)kHeImne MeTaIIbl i KX COETUHEHUSI
I'O4OBAA KOHTPOJIBHAA PABOTA
63 BemecTsa 1 maTepuasisl B TOBCEIHEBHOM bu6mmoteka [IOK
JKU3HHU YeJI0BeKa https://m.edso00.ru/00ae3f50
64 XHWMHUYECKOE 3arpsI3HEHUE OKPYXkKaroIen bubnmoreka [JOK

CpeIbI

https://m.edsoo.ru/00ae4270
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65 Ponb xuMHUM B pelieHnH SKOJIOTHYECKUX 1 bubmmoreka [IOK
npobiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o01eHuE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PesepBubIil ypok. O6006111IcHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHuE 1 1 bubmmoreka [IOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOIUYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJISA

Xumust. 8 ki1.: KoHTposbHBIE U TPpOoBEpOUYHBIe paboThl K yueOHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u
ap. - M.: [Ipoda, 2019

JTabpuensu O. C., Bockob6oitnukosa H. I1., AurykoBa A. B. HactonbHas kaura
yauTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.
aopuensH O. C., SmykoBa A. B. Pabouas tetpanp. 8 ki1. K yue6nuky O. C.
["abpuensna «Xumus. 8.» - M.: [Ipoda, 2018.

INa6puensn O. C., SmykoBa A. B. Pabouas terpanp. 9 xi. K yuedonuky O. C.
[Mabpuensna «Xumusd. 9. — M.: Ipoda, 2018.

INa6puensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'aGpuensina
«Xumusy». 8 ximace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 109.

abpuensH, O. C. Metonnueckoe nocodue k yueonuky O. C. ['abpuensna

«Xumusy». 9 ximace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://www.chemnet.ru I"'azeta «XuMus» 1 callT aj1s1 yuuTels «5 uay Ha ypok

XUMHN

http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHast KOJUTSKITHS

CXAMUD

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumusl. Komekuust Poccuiickoro o6mieo0pa3zoBaTeabHOrO

noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast omummnuaa mKkoJIbHAKOB 110 XUMHUH

http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JTsI

CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4COHUK



http://www hemi.nsu.ru OTKpeITHII KOJUTEIK: XUMUSI

http://www.chemistry.ru JluctaHioHHAs OJIMMITHAIA IT0 XUMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucranuuonubie

9BPUCTHYCCKHUC OJIMMIINAABI 110 XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHast Xumust

http://nome.uic.tula.ru/~zanchem U3 onsita padothl yunrtens xumuu: cait H.I1O.

CrICMaHOBOM

http://sysmanova.narod.ru Kabunet xumun: cait JI.B. PaxmanoBoi

http://www 104.webstolica.ru Kimaccudukarusi XuMiuuecKux peakiuii

http://classchem.narod.ru KouTpen — Xumus 1)1 BceX: yueOHO-

MH(OPMAIMOHHBINA CAUT

http://kontren.narod.ru Matepuainst kadeapbl pU3HUECKON U KOJUTOMIHOM XUMUU



FOxHoro denepanbHOrO yHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meronnka oOy4eHHsS] XUMHH: CAUT

kadenpst xumuu HI'TTY

http://mctnspu.narod.ru Meroanueckoe o0beauHeHNe yunTeacii xumuu CeBepo-

Bocrounoro okpyra ropojia MockBbl

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OrnaifH-cCripaBOYHUK XUMUYECKHUX dJICMCHTOB

WebElements

http://webelements.narod.ru IomynspHas 6HOIHMOTEKA XUMHUUECKUX IIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe U cripaBOYHBIE MaTEPHUAIIBI IO

XUMHUHN

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupTyanbHas XuMudecKkas IIKOIa»



http://maratakm.narod.ru Caiit «Mup Xumum»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

http://www.xumuk.ru Xumudeckas crparndka SIpociaBckoro [{enTpa

TEJIEKOMMYHUKALUK U HHPOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopraia ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueGubie u

CIIPABOYHBIC MATCPHUAJIbI

http://www himhelp.ru Xumus: Matepuansl «Bukuneaun» — cBOOOTHOMN

OHIOUKIONCANN

http://ru.wikipedia.org/wiki/Xumus Xumus 111 BCeX: WILTFOCTPUPOBAHHBIC
MaTepHaibl 1o 00IIe, OpraHuYecKoi u Heopranuueckoi xumuu http://school-

sector.relarn.ru/nsm Xuwmus u xu3ab — XX| Bek: Hay4YHO-TIOMYJISIPHBIH KypHAI

http://www.hij.ruXumo3a: coolbriecTBO yunTenei Xumun Ha moprajie «CeThb



TBOPYECKUX YUUTEIECH»

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIxoapHuKaM O XMMHH:

cat xummuaeckoro ¢akynbrera AntlyY

http://www chem.asu.ru/abitur DnextpoHHas 6MOIMOTEKA 10 XUMHUH U TEXHHUKE

http://rushim.ru/books/books.htm Snekrponnas oudimoreka yueOHbIX

MaTepHAaJIOB 10 XUMKHK Ha moprtaie Chemnet



Kputepun oueHmsaHmsa no xumun (Groc)

Kputepmm n Hopmbl OLEHKN 3HaHUM U YMEHN 0ByYatoLLIMXCA 33 YCTHbIN OTBET.

OtmeTKa "5" cTaBUTCA, €CNK YYEHUK:

1. Iloka3biBaeT IriyOOKOE M IOJHOE 3HAHME U MOHMMAaHHE BCETO MPOTPaMMHOIO Marepuana;
[IOJIHOE NTOHMMAaHUE CYLIHOCTH pacCMaTpUBAEMbIX MOHSITUH, ABICHUNA M 3aKOHOMEPHOCTEH,
TEOPHi1, B3aUMOCBS3EH.

2. YMeeT COCTaBUTb MOJHBIN U MPAaBUJIbHBIA OTBET HA OCHOBE M3YUYEHHOTO MaTepHalia; BIICSATh
[JIaBHBIE TIOJIO’KEHUS, CAMOCTOSITEIbHO TOATBEP)KIaThb OTBET KOHKPETHBIMU IPUMEpPaMH,
dakTaMu; CaMOCTOATEIBLHO W AapryMEHTHPOBAHO JellaTh aHaiu3, OOOOIIEHMs, BBIBOJIBI;
YCTAQHABJIMBATh MEXKIIPEIMETHbIE CBS3M (HAa OCHOBE paHee MPHOOPETEHHBIX 3HAHUHA) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM NPUMEHATh IIOJYYCHHbIE 3HAHHUS B HE3HAKOMOM
CHUTYAIlMH; TIOCJIEI0BATEIBHO, YETKO, CBI3HO, 0OOCHOBAHHO M 0€30IMMO0YHO U3JaraTh y4eOHBIH
Marepuan. YMEeT COCTaBIIATh OTBET B JIOTMUECKOWM IMOCJIEN0BATEILHOCTH C HUCIOJIb30BAHUEM
NPUHATONW TEPMUHOJIOTHH; JeNIaTh COOCTBEHHBIE BHIBOJIBI; (POPMYIMPOBATH TOYHOE OTIPEIEICHUE
U HCTOJIKOBAaHHWE OCHOBHBIX MOHSTHM, 3aKOHOB, T€OpUil. MOXET Mpu OTBETE HE IMOBTOPSITh
JOCIIOBHO TEKCT y4YeOHWKa; H3Jlaratb, MaTepHall JIUTEPATYPHBIM S3BIKOM; NPAaBUIBHO U
00CTOSITENFHO OTBEYATh Ha JIOMOJHUTENbHBIE BONPOCHI YUYUTENA, CAMOCTOSTEIBHO H
palMoOHATFHO HWCMOJB30BAaTh HAISAIHBIE TOCOOHMS, CIPABOYHBIE MaTepUaNbl, YYEOHUK,
JOTIOTHUTEIIBHYIO JTUTEPATypy, NEPBOUCTOYHUKHN; TPUMEHATh CUCTEMY YCJIOBHBIX 0003HAYeHUI
IIPU BEJICHUH 3aIMCEH, CONMPOBOXKJIAIOIINX OTBET; UCIOJIB30BATh JUIS JI0OKA3aTeNIbCTBA BBHIBOJOB
U3 HaOJIIO/IEHUH U OIBITOB.

3. CaMOCTOSITEIbHO, YBEPEHHO M 0e30mIMO0YHO MPHUMEHSET IMOJIyYCHHBIE 3HAHHUS B PEIICHUH
npobjeM Ha TBOPYECKOM YpOBHE; JIONyCKaeT He Oojiee OAHOTro HenouéTra, KOTOPBIH JIErKo
UCIPABISET MO TPeOOBAaHMIO YUMTENS; UMEET HEOoOXOJUMbIe HaBBIKM pabOThl ¢ MpudOpamw,
yepTekamMH, CXeMaMu, rpadukaMu, KapTamMH, COMYTCTBYIOIIMMHU  OTBETY;  3alllCH,
COIIPOBOKIAIOIIUE OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

OtmeTKa "4" cTaBUTCA, €CNN YYEHUK:

1. Tloka3piBaeT 3HAaHMA BCEr0 HU3YYEHHOIO IpOorpaMMHOro Marepuaina. J[aér mnomHell u
NPaBUIbHBIM OTBET HAa OCHOBE HM3YyYCHHBIX TEOPHH; JOMYCKAaeT HE3HAYMTEIbHBIC OIIMOKU U
HEJOYETHl TPU BOCIPOU3BEACHUM HW3YYEHHOTO Marepuayia, HeOOJIbIINE HETOYHOCTH MpH
UCIOJIb30BaHUM HAayYHBIX TEPMUHOB MJIM B BBIBOJAX, 0000LIEHUAX U3 HabmoaeHuid. Matepuain
U3JIaracT B ONPEACIEHHOW JIOTMYECKOM ITOCIENOBATENBHOCTH, MPH 3TOM JOMYCKAET OIHY
HEerpyOylo ommoOKy Win He 6oJiee IBYX HE0UETOB, KOTOPBIE MOXKET HCIPABUTh CAMOCTOSITEIILHO
py TpeOOBAHUHU WJIM HEOOJNBIION MOMOIIN MPEenoaBaTelis; MOATBEPKAAET OTBET KOHKPETHBIMU
[IpUMeEpaMu; IIPaBUIbHO OTBEYACT HA JOIOJHUTEIBHBIE BOIPOCHl YUUTEIIA.

2. YMeeT CaMOCTOSTEIbHO BBIICIATH TJIABHBIC ITOJIOXKCHHUS B HW3YYCHHOM Marepualie; Ha
OCHOBaHWMM  (AKTOB W  TpPUMEPOB  0000maTh, JelaTh  BBIBOABL. Y CTaHABIMBATh
BHYTPUIPEIMETHbIE CBSI3M. MOXKET MNPUMEHATHh [OJYYEHHbIE 3HAHUS Ha MPAKTUKE B
BHUJION3MEHEHHOM CHUTyalMH, CoOOJI0/IaTh OCHOBHBIE TMpaBWia KyJbTYpbl YCTHOW pedw;
MCIIOJIb30BATh MIPU OTBETE HAYYHBIE TEPMUHBI.

3. He obmamaer mocTaTOYHBIM HaBBIKOM paOOTBI CO CIPABOYHOM JUTEPATYpPOM, Y4EOHUKOM,
MEPBOUCTOYHUKOM (TIPABUIIBHO OPUEHTUPYETCS, HO pabOTaET MEJJICHHO).

OTtmeTKa "3" cTaBUTCA, €CN YYEHUK:



1. VYcBauBaeT OCHOBHOE COjep)KaHHE YYEOHOro wmaTepuajga, HO HMEET TpoOessl, He
NPEMSATCTBYIOIINE TaTbHEUIIIEMY YCBOCHHUIO IIPOTPaMMHOI0 MaTepHara.

2. V3naraer marepuai HECUCTEMATH3HMPOBAHHO, (hparMEHTapHO, HE BCET/Ia IMOCIENI0BATEIbHO;
MOKa3bIBaET HEJOCTATOYHYIO C(HOPMUPOBAHHOCTH OTACIBHBIX 3HAHUM H yMeHHiH; ciabo
apryMEeHTHUPYeT BBIBOJbI M OO0OOIICHHS, JOMYCKAaeT OIIMOKKM Npu HX (GOPMYITUPOBKE; HE
UCTIOJIB3YeT B KAueCTBE JIOKA3aTEeNLCTBA BBIBOJABI M 0000IICHNsT U3 HAOMIONEHUH, ONBITOB MU
JIOITYCKaeT OLIMOKH MPU UX U3JI0KEHUH; 1aET HeUETKUE ONpeIesIeHUs TOHATUH.

3. HcneIThIBaeT 3aTpyYAHCHUA B IIPHUMCHCHUU 3HaHI/II‘/'I, H606XOI[I/IMBIX IJI1 pCIICHUA 3aaad
Pa3JIMYHBIX TUIIOB, HPAKTHUYCCKUX 3aI[aHI/II7I; npu 00BSICHCHUU KOHKPCTHBIX SIBIICHUII HA OCHOBE
TeopI/Iﬁ M 3aKOHOB; OTBCYACT HCIIOJIHO Ha BOIIPOCHI YUHUTCIISA WK BOCIHPOU3BOAUT COACPKAHUC
TCKCTa yT-I€6HI/IKa, HO HCAOCTATOYHO IIOHUMACT OTACIIBHBIC IIOJIOXKCHHA, MMCIOIIMC BaXXHOC
3HAYCHUE B OTOM TCKCTEC, NOIIYCKasl OAHY-ABC FPY6BIC OIIIMOKHU.

OtmeTKa "2" cTaBUTCA, €CAN YHEHMUK:

1. He ycBauBaeT u HE pacKpblBaeT OCHOBHOE COJEp>KaHUE MaTepuaia; He 3HaeT WIH He
MOHUMAET 3HAYUTENIBHYI0O YacTh MPOrPaMMHOTO MaTepuaja B TIpejesiax IOCTaBICHHBIX
BOIIPOCOB; HE JIEJIaCT BHIBOJIOB U 00OOIICHHIA.

2. meet cnabo copMHUpPOBAHHBIE M HETIOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh UX MPH PEIICHUH
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHUil 110 00pasiy.

3. HpI/I OTBCTC HA OJUH BOIPOC HOIMYCKACT boiee ABYX l"p}I6BIX OH_II/I6OK, KOTOPBIC HE MOKCET
HCIIPABUTH JAXKC IMPU IMTOMOIIN YUUTCIIA.

KpuTepum oLeHnBaHUA NUCbMEHHbIX PaboT (KOHTPO/IbHbLIX, CAMOCTOATE/bHBbIX)

"5" craBUTCA, ecam yyeHuK: 1.BbinonHnn
paboTy 6e3 olwmnboK n HepoueTos;2.JonycTnn
He 6onee ogHOro Hepo4eTa.

3.B pa60TaX C U30BITOYHOM IIOTHOCTHIO 3aJIaHUM JAOITYCKACTCA BBICTABJICHUC OTMCTKU «5» B
COOTBETCTBUH C 3apaHCC OrOBOPCHHBIM HOPMAaTHUBOM.

"4" cTaBUTCA, CNN YYEHUK:

1.BpinonHmWI paboTy MOJTHOCTHIO, HO JOMYCTHI B Hel He Oosee OHON HerpyOoi omMOKH U
OJTHOTO He/loueTa UM He OoJiee IBYX HEJJ0YETOB.

2.B pabotax ¢ n30BITOUYHON MJIOTHOCTBIO 3aJaHUH JIOMYCKAeTCsl BBHICTABICHHE OTMETKH «4» B
COOTBETCTBUH C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.

"3" cTaBuTCA, ECNN YYEHUK:

1.ITpaBUIIHHO BBHITIOTHHII HE MEHEE TTOJIOBUHBI PaOOTHI HITH JIOTTYCTHIT:

He OoJiee IBYX rpyObIX OIIMOOK; WK He Oojiee 0JTHON IpyOoit M 01HOM HerpyOoii oMOKU U
OJIHOTO HeJloueTa; WK He OoJiee ABYX-TpeX HerpyObIX omIMO0K; GOpMYIIbI IpU HATUYUU
NPaBUJIBHOTO OTBETA MJIM OJHOM HEerpyooi OMmMOKU U TPeX HEA0UYETOB; UM IPU OTCYTCTBUH
OIMOOK, HO NP HATNYHN YETHIPEX-TISITH HEIOYETOB.

2.B paboTax ¢ M30BITOYHOM IJIOTHOCTHIO 33JJaHU JTOMTYCKAeTCs BHICTABJICHUE OTMETKHU «3» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.
"2" cTaBuTCA, €CNN YYEHWUK:

1.JlonmycTua 4uciio OmUOOK U HETOYETOB MPEBOCXOMAAIIEE HOPMY, IPH KOTOPOl MOXKET ObITh
BBICTABJIEHA OTMETKA «3»;



Z.HpaBI/IHBHO BBITTOJIHUII MCHEC YaCTH pa6OTBI, ,HOCTaTO‘IHOI;'I JJIs1 BBICTaBJICHHUA OTMCTKHU «3».



OueHKa npoekKTa.
Bbicokuit ypoBeHsb - 5"

1. HpaBI/IJIBHO IIOHATHI LCJIb, 3a4a4U BBIIIOJIHCHUS ITPOCKTA.

2. Co0Outro/ieHa TEXHOJIOTHS UCTIOJTHEHHMS TPOEKTA, BBIJICPIKAHbI COOTBETCTBYIOIIHME ITAITbI.
3. [Ipoekt opopMIIeH B COOTBETCTBUH C TPEOOBAHHUSIMH.

4. TIposiBIIeHBI TBOPYECTBO, MHUIIMATHBA.

5. HpeI[BHBﬂeHHBIﬁ MMPOAYKT ACATCIbHOCTU OTJINYACTCSA BBICOKMM Ka4Y€CTBOM UCIIOJIHCHUA,
COOTBETCTBYET 3asBJIICHHOM TEME.

MoBbILWEHHbIM ypoBeHb - "4"

l. HpaBI/IJIBHO IIOHATHI I CJIb, 3aJa4YH BBITIOJITHCHU A HpOGKTa.

2. CoOmro/ieHa TEXHOJIOTHS MCIIOJTHEHHS MTPOEKTA, 3TAIlbl, HO JOMYIICHB HEe3HAYUTEIbHBIC
OIIMOKH,

HETOYHOCTH B O(POPMIICHHUH.

3. [IposiBIIeHO TBOPYECTRBO.

4. ITpeabsBICHHBIN MPOYKT JACATEIILHOCTH OTJIMYACTCS BBICOKMM Ka4eCTBOM HCIIOJTHCHHUS,
COOTBETCTBYET 3asBIICHHOW TEME.

BasoBbii ypoBeHb - "3"

1. IlpaBUIIbHO MOHATHI 11€J1b, 33/1a4H BBINOJIHEHUS IPOCKTA.

2. Co0roieHa TEXHOJIOTHUS BBIIOJTHEHUS TIPOCKTA, HO UMEIOTCs 1-2 OIMOKY B dTarax Wil B
0(hOpPMIICHHH.

3. CaMOCTOATENBHOCTD MPOSIBIICHA HA HEJIOCTATOYHOM YPOBHE.

Huskwuit yposens - *'2"

[TpoekT He BBINOJIHEH WK HE 3aBEpIIEH

TectuposaHue

«5» cTaBUTCH, €CIIM YYEHHK BBINOJHMII npaBmiibHO 0T 80% 10 100% ot olriero yncnabanios
«4» CTaBUTCS, €CIIM YYEHHK BBIIOJIHUI MpaBuiibHO oT 60 % 10 79% ot ol1iero unciadanios
«3» CTaBHUTCS, €CITM YUYEHHUK BBITOIHIII MPaBmiIbHO 0T 35 % 10 59% oT 0ob1miero unciabanios
«2» CTaBUTCS, €CIIM YUYEHHUK BBIOJHUI NMpaBHiIbHO MeHee 35 % ot ob1ero uncnadbamion
WM HE IPUCTYIIII K paboTe, WM HE MPEICTaBHII Ha TIPOBEPKY.

KpuTepuu n Hopmbl OLeHKM 3a 1abopaTopHbie U NpaKTUYecKkue paboTobl.

«5» cTaBUTCA B TOM C/ly4ae, ecau ydalmiica:

a) BBINOJHWI pa0OTy B MOJHOM O0beMe ¢ COOJIOJCHHUEM HEOOXOAMMOM MOCIEeI0BATEIbHOCTH
MIPOBEJICHUS ONBITOB U U3MEPEHHIA,

0) CcaMOCTOSITEIPHO W PAIMOHAIBHO BBIOpaT W TOATOTOBWJI JUIsl OMBITA BCE HEOOXOIUMOE
o0opy/ioBaHWE, BCE OMBITHI MPOBEN B YCIOBUAX U PEKUMAX, OOECIIEUMBAIONINX IOIYYCHUE
PE3YIbTAaTOB U BBIBOAOB C HanOOJIbIIIEH TOYHOCTBIO,

B) B TNPCACTAaBICHHOM OTYCTC MPAaBHUIIBHO M AaKKYpaTHO BBIIIOJIHHWII BCC 3aIllMCH, Ta6J'II/IIII)I,
PUCYHKHU, YCPTCIKHU, l"pa(pI/IKI/I, BBIYMCIICHUA U CACJIAJT BBIBOJBI,

T') IPAaBUJIbHO BBIMOJHUJI aHATIU3 MOTPEITHOCTEH;



1) coOroan TpeboBaHus 6€30MacHOCTH TPY/a.
«4» CTaBHUTCS B TOM CJIy4ae, €CIIHM BBITIOJHEHBI TPEOOBaHUS K OLIEHKE 5, HO:
a) OTIBIT TPOBOJIMIICS B YCIIOBUSIX, HE 00SCIICYMBAIOIINX JOCTATOYHOM TOYHOCTH U3MEPEHU;

0) ObUIO JOMYIICHO JBa-TPH HEIOYeTa, WU He Oosee OaHOM HEerpyOod OmMOKH M OITHOTO
HeIoYeTa.

«3» craBuTCs, eciii paboTa BHITIOJHEHA HE TOJHOCTHIO, HO 00bEM BBHITIOJTHEHHON YacTH TaKOB,
9TO MOXKHO CHENIaTh BBIBOJBI, WJIM €CIIM B XOJE NPOBEIACHHS OMNbITAa M HM3MEPEHUH ObUIH
JIOTYIIEHBI CIICTYIOITUE OIUOKH:

a) OMBIT MPOBOJAUJICS B HEPALIMOHAIBHBIX YCIOBHSX, YTO MPUBEIO K MOJYYEHHUIO PE3YIbTaTOB C
00JIbIIeH MOTPEIIHOCTHIO,

0) win B oTuere ObUIM JONYLIECHBI B OOIIEH CIOKHOCTH HE Oojiee NBYX OLIMOOK ( B 3amucsax
€IMHHII, U3MEPEHUSX, B BEIUUCICHUAX, Ipadukax, Tabnunax, cxemax, aHaJIn3e NOrpelHOCTed 1
T.A.), HE NPUHLUUIIMAIBHOIO JJIs JIaHHOM paboThl XapakTepa, HE MOBIMSABIIMX Ha pPE3yibTar
BBITIOJTHEHUS,

B) HJIA HC BBIIIOJIHCH COBCEM HJIM BBIITIOJIHCH HEBCPHO aHAJINU3 HOFpeHlHOCTeﬁ,

r) wix paboTa BBINOJHEHA HE ITOJHOCTHIO, OHAKO OOBEM BBINOJHEHHOW YacTH TaKOB, YTO
NO3BOJISICT TOJYYUTh TNPABHIbHBIC DPE3yJbTaThl M BBIBOJBI 110 OCHOBHBIM, NPUHIMIHAIBHO
BaXHBIM 3aJ1a4aM pabOoThl.

«2» CTAaBUTCA B TOM C/Qlyvae, ecnun:

a) pa60Ta BBIIIOJIHEHA HEC IMOJHOCTBIO, M 00bEM BBINOJHEHHON YacTH pa6OTLI HC IO3BOJIACT
CACJIaTh IIPABUJIbHBIC BBIBOBI,

6) HJIN OIBITHI, U3SMCPCHUS, BBIYUCIICHUS, Ha6J'[IOI[eHI/I$[ MIPOU3BOJNINCH HETIPABHUIIBHO

B) nin B Xoae pa6OTBI U B OTUCTC 06Hap}I)KI/IJ'II/ICB B COBOKYITHOCTH BCC HEAOCTATKHU, OTMCUCHHELIC
B TpeOOBaHMSIX K OIIEHKE «3».

B Tex cayuasix, Korja yyamnuiics nokasajl OpUuriHajJbHbIN U Hanbosee palroHAIbHBIN MOAX0A K
BBINOJIHEHUIO pa0OThl M B Ipoliecce paboThl, HO HE M30eXan TeX WM MHBIX HEJAOCTATKOB,
OLICHKa 3a BBIMOJIHEHHE pabOThl MO YCMOTPEHUIO YUYUTENsS MOXKET ObITh IOBBIIIEHA IO
CPaBHEHUIO C YKa3aHHBIMU BBIILIE HOPMaMHU.

Ha6opaToprle pa6OTLI MOT'YT ITPOBOJAUTLCA KaK MHAWBUAYAJIbHO, TaK U JJIA IMAPbl WJIN T'PYIIIIbI
ydanuxcs. B cBsa3u ¢ TEM, 4TO OOJIBIIIMHCTBO J'Ia60paTOpHLIX OIIBITOB YYalIUCCA BBIMTOJIHAIOT
q)pOHTaJ'II)HO N CYIIHOCTH OIIBITOB BBIACHACTCA HA YPOKE, OLICHKU 3a MX OIMMHCAHUC BBICTABIIATH
BCCM yHallUMCA HE CICOYCT. OL[CHKy YUYCHUKY MOKHO BBICTAaBUTH IIPU €0 AKTUBHOM Y4aCTHUU B
06Cy)K)]eHI/II/I Mmarcpuaia, 6BICTpOM BBITIOJTHCHHUU OIIBITOB, NPAaBUJIBHOM HUX aHaJIM3€. HOBTOMy
JIa60paTOpHLIC OIBITHI 10 OMOJIOTHH ¥ XUMHUU OLICHUBAKOTCA BBIGOpO‘-IHO.



		2023-10-18T15:03:21+1000
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 15" ГОРОДСКОГО ОКРУГА СПАССК-ДАЛЬНИЙ




