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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMmMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON IPOrPaMMbl OCHOBHOT'O OOIIETO
obpazoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Takxke Ha OCHOBE (eaepaibHONW pabodeid
MPOrpaMMbl BOCIIUTAHHS U ¢ YIETOM KOHIICTIIIUY MPENOIaBaHus Y4eOHOTO MpeaMeTa « XUMUs» B
oOpa3oBarenibHbIX opranu3anusx Poccutickoir @enepanu.

[IporpaMmma mo xuMuu [a€T MpeAcTaBiIeHUE O LeNsIX, OoOmeld crpaTerud oOy4deHus,
BOCIIMUTAHUS U Ppa3BUTHUS OOydYaOIIUXCS CpeICTBaMU Y4YeOHOTro TMpeaMeTa, YCTaHaBIUBAET
00s3aTeNIbHOE TPEIMETHOE COAEpKAHME, MPEAYCMATPUBAET PACHpPEEIEHUE €ro Io KiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3jieiaM U TEMaM IIPOrpaMMbl 10 XUMHUH, OIIPEIENIEeT KOJUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTHKU COJAEPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BATEIbHOCTh M3yYCHHS
XUMHUH C YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUYarOMIMXCsl, ONMPEACIeT BOSMOKHOCTH MIPEIMETa JUIs peau3aliu
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEJbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, a TakKe TpeOOBAHUM K pe3ylibTaTaM 00y4eHHsI XUMUU Ha YPOBHE
nenei M3ydeHWs MpeaMeTa UM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENBHOM NEATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMHH CIIY’)KUT OCHOBOH Ut (hOpMUPOBAaHUS MUPOBO33PEHHS 00YJarOIIerocsi, ero
MPEJICTAaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMBIE XUMHEH
NPEJCTaBICHUS O B3aMMOINPEBPALICHUAX 3HEPIUM U 00 3BOJIOIMHU BEIIECTB B MPHUPOJE, O MyTIX
pemieHus TI00albHBIX MPOOJEM YCTOMYMBOTO pPAa3BUTHS YEJIOBEYECTBA —  CHIPHEBOH,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH /Il caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpPhI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOM  JESITENbHOCTH,  OKCHEPUMEHTAJIbHBIX U
HCCIIEIOBATEIbCKUX YMEHMM, HEOOXOJMMBIX Kak B TIOBCEJHEBHOW JKHM3HH, TaKk U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HaKOMUT CO CHEIM(PUKON HaAyYHOTO MBIIIJICHUS, 3aK/1a/IbIBAET OCHOBHI 11€JI0CTHOTO B3IUIs1a
Ha €JMHCTBO NPUPOJbI M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM J3TaloM B (HOPMHUPOBAHHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO--Hay4YHBIM
3HAaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B 3KOJOTHYECKOe 00pa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHHWs B OOyYE€HUU XHMHH OOECIEeUMBAIOTCSA CIEeNU(PUKON comepKaHus
y4eOHOTro MpenIMeTa, KOTOPBIH SBISETCS MeIarornueck aganTHPOBAHHBIM OTpaKEHUEM 0a30BOMt
HayKH XMMUU Ha ONPEIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 0O0IIero oOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE
00y4JaOIMMHUCST CHCTEMBI MIePBOHAYAIBHBIX MOHATUNA XWMUU, OCHOB HEOPTaHHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep)kaHHsi MPOrpaMMbl 10 XUMUHU c(opMHpOBaHAa HAa OCHOBE CHCTEMHOTO
nonxona k e€ mizydenuto. ColepikaHue CKIIAABIBAETCS U3 CHUCTEMBI MOHSATUH O XHMHUYECKOM
HJIEMEHTE U BEIECTBE U CUCTEMBI MOHATUH 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpPraHU30BaHbl 110 IMPHUHILMITY MOCIEI0BATEIBHOTO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETHYECKUX
IIPEJICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aToOMa U XUMUYECKOU CBS3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE HMIIMPHUUYECKU TIIOIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BHBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS K JPYTOMY, BBITOTHSSA
(GyHKLIMU O0BSICHEHMS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3ZMOXKHOCTEH MPaKTHUYECKOIO
IIPUMEHEHHUS U TIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoeHHME NOpOrpaMMbl [0 XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XUMUYECKOM COCTABJIIIONIECH HAay4YHOM KAPTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHMs K HAyYHOMY 3HAHHIO U METOZaM IO3HaHus B Hayke. M3ydyenne xumun
IPOMCXOIUT C NPUBJICUCHUEM 3HAaHUM U3 paHee U3yYEHHBIX y4eOHBIX npeaMeToB: «OKpyKaronmi
Mup», «bronorus. 5—7 knaccel» U «Du3ukKa. 7 KIacey.

[Tpy u3ydeHnn XUMHUH TPOUCXOIUT (HOPMUPOBAHHUE 3HAHHMI OCHOB XMMUYECKON HAyKH Kak
00JaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3agada ydyeOHOro mpeiaMera COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XMMMYECKMX 3HAaHUM — BaKHEWIIMX (aKTOB, MOHATUI, 3aKOHOB M TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOIO XapakTepa, S3bIKa HAayKH, B
NPUOOIIEHNN K HayYHbIM METOJIaM MO3HAHUS IPU U3YYEHUU BELECTB U XMMUUYECKUX peakluil, B
(GopMHpOBaHMM M PpaA3BUTHUHM [103HABATEJIbHBIX YMEHUH M MX TPUMEHEHUH B Yy4eOHO-
MO3HABATENILHOM M y4eOHO-HMCCIIeI0BATENbCKOM AEATENbHOCTH, OCBOCHUU MpPaBUI 0€30IacHOro
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHMM XMMHMHM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHUs BaXHOE 3HAUEHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO PEILIEHUH, CIOCOOHON ajanTUPOBAaThCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTHM4YecKoe IMpPHOOLIEHHE OO0y4arommxes K
CaMOCTOSITENIbHOW MTO3HABATEILHOM JeSITeIbHOCTH, HAYYHBIM METO[aM MO3HaHUs, (POPMHUPYIOLIIM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— o0ecrnedyeHre YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOIIMMUCS OIbITa
pa3HOOOpa3HON N1eATENbHOCTH, MO3HAHUS WU CAMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue oO1IeH (PYHKINOHATIBHON M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciIe YMEHUH OOBSICHATD M OLICHUBATH SIBICHUS OKPYXKAIOIEro MUpa, UCIOJIb3Yys 3HAHUS U OIBIT,
MOJTy4YEHHBIE MPU U3YUEHUHN XUMUHU, TPUMEHSTH UX MPU PEIICHUN PoOJIeM B TOBCEAHEBHON KU3HU
U TPYZIOBOM €STEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCs TYMAaHUCTUYECKUX OTHOIIECHHH, TOHMMAaHUS LIEHHOCTH
XUMHUYECKUX 3HAHUW ISl BBIPAOOTKHM SKOJOTHYECKH IIEIECOOOPA3HOTO TMOBEACHUS B OBITY H
TPYZAOBOM JEATEIBHOCTH B LEJIAX COXPAHEHMSI CBOETO 30POBbsI M OKPYKAIOIIEH TPUPOAHOM CPEIBI;

— pa3BUTHE MOTUBAIMM K O0Y4YEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX ILIEHHOCTEH, IOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OOmee 4yMcno 4acoB, OTBEACHHBIX IUISI M3YYCHHUS] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocrapisieT 136 gacoB: B 8 kinacce — 68 dacoB (2 yaca B Heneno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Tpenmer xumun. Posib XuMuu B )KU3HU YesloBeKa. XMMUs B CHCTeMe HayK. Tena u BelecTsa.
®uznyeckue CBOICTBA BEIIECTB. ArperaTHOe COCTOssHUE BellecTB. [IoHsTHE 0 MeTO1aX O3HAHUS
B xuMuH. Yucteie BemecTBa U cMecu. CriocoObl pa3/ieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3IEMEHTBI. CHMBOJIBI XUMUYECKUX 31€MEHTOB. IIpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xummueckas hopmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHass aromMHas Macca. OTHOCHUTENIbHAs MOJIEKYJIIpHas Macca.
MaccoBas 10151 XMMMUYECKOTO 3JIEMEHTA B COCIMHEHUN.

KonnuecTso BemecTBa. Mosb. MosnsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACCHI M YUCIIa
CTPYKTYPHBIX €IWHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUH.

®u3nyeckue MW XUMHUYECKHE SIBJICHUS. XHUMHUYEcKass peakuuss U e€ NpU3HAKU. 3aKoH
COXpaHEHMsI MacChl BEIECTB. XUMHUUECKUe ypaBHeHus. Kiaccuukanus XMMUYECKHX peakLUi
(coenuHeHUs, pa3IokKeHUs, 3aMEILeHHs], OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYy/0#, MpaBwiaMud paboThl B jaboparopuu U mNpuémamu
oOpamieHus ¢ J1abopaTOpHbIM OOOPYAOBAaHMEM, HM3yYEHHE WU ONUCaHHE (PU3MUECKUX CBOUCTB
00pa310B HEOPraHUYECKUX BEIIECTB, HaOM0IeHHe PU3NYEeCKUX (IUIaBJIeHHE BOCKA, TasHUE JIbJIa,
pacTHpaHue caxapa B CTyNKE, KUIEHHE M KOHJEHCAlUs BOJbI) U XUMUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE METHOW MPOBOJIOKH, B3aUMOJIEICTBHE Mella C KUCIIOTOMN) SIBJICHUM, HAaOII0JeH1E U
ONMCAaHNE MPU3HAKOB MPOTEKAHNUS XUMUYECKUX peakuuil (pas3jioKeHHe caxapa, B3auMOJeicTBHe
CepHON KHCIOTHI C XJOpHIOM Oapus, pasnoxeHue ruapokcuna meau (ll) mpu HarpeBanuwm,
B3aMMOJIeiicTBHE kefe3a ¢ pactBopoM comu menu (1), uzydenue crnoco0oB pa3aeneHus: CMECei: ¢
MOMOUIbI0 MarHuTa, (QUJILTPOBAaHKE, BhINApUBAHUE, JUCTUIUISLMS, XpoMaTorpadus, IpoBeAeHHe
OUMCTKHA TOBapEHHOM coyid, HAOMIOJEHHWE M OMNHCAHME pPE3yJbTaTOB IPOBEJIEHUS OIIbITa,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHHs MacChl, CO3J[aHie MOJIeNIei MOJIeKYJI (IIapOCTEP>KHEBBIX ).

BaskHeiiue npeacTaBUuTe M HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmeck razon. CocrtaB Bo3nyxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xucinopoaa B npupoze, Gu3nyecKkue U XUMMUYECKHe CBOMCTBa (peakluu TOpeHus).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl MOJNyuyeHHs KHUCIOpoAa B J1abopaTopuu |
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — amioTponHas Moaudukanums
KHCIIOPOJIA.

TeroBoit 3¢hdeKkT XuMHUEeCKOM peakluHu, TEPMOXHMUYECKHUE YpaBHEHHS, 5K30- U
SHAOTEPMUUYECKHE peakuuu. TOIUIMBO: yroib M MeTaH. 3arpsA3HEHHME BO3yXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxeHre Bogopoaa B Ipupoae, puzndeckue
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNUE, CIIOCOObI osyyeHus. Kuciors! u comu.

MonsipHblii 00bEM ra30B. PacuéTbl Mo XUMHUYECKUM YpaBHEHUSIM.



®dusznyeckue cBoicTBa BoJbl. Boma kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBILLIEHHBIE PACTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJIE. MaccoBas 101 BEIIECTBA B PACTBOPE.
Xumuueckue cBoiicTBa BOJbl. OcHOBaHUA. Polib pacTBOPOB B MPUPOJE U B JKU3HU UYEIIOBEKA.
KpyroBopot Boabl B pupoe. 3arps3sHeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccudukanus nHeoprannyeckux coenuHeHuil. Oxkcunbl. Knaccudukanusi OKCHIOB:
coneoOpa3yroire (OCHOBHBIC, KHCIOTHBIE, aMQOTepHbIE) B HeconeoOpasyromnue. HomeHkmarypa
OKCcHA0B. DU3HYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHne okcuaoB.

OcHoBanus. Knaccudukanus oOcCHOBaHHMI: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBaHuii. dusznueckne M XHUMHYECKHE CBOMCTBa OcCHOBaHuM. [lomydeHue
OCHOBAaHMH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucior. @u3nveckne W XUMHUYECKUE
cBoiicTBa kuciot. Pan akrusnoctu metauioB H. H. bekerosa. [lonyduenue Kucior.

Comu. HomeHxiatypa coneil. dusndeckue U XUMUYeCKue cBoicTBa conel. Ilomyuenue
COJICH.

['eneTnueckas CBS3b MEK/y KJIACCAMU HEOPTAHUYECKUX COEIUHEHUM.

Xumuueckuit IKcnepumenn:

KauyeCTBEHHOE OIpeeNieHUuEe COJIEepKaHUs KUCIOpoJa B BO3AyXe, MONyuyeHue, cooupaHue,
pacrio3HaBaHUE W HW3y4YEHUE CBOWCTB KHUCIOpOAa, HAOIIOJCHHME B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W YCJIOBHMSI BOSHHUKHOBEHHUS M TPEKpalleHHs] TOopeHus (Moxapa), 03HAKOMJICHHE C
o0Opa3laMu OKCHJIOB M OITMCAHHE UX CBOMCTB, MOIy4YeHHE, COOMpaHUe, pacliO3HABAHUE U U3YUYCHUE
CBOICTB Bogopoaa (ropeHue), B3auMmojeicTBUE Bojopona ¢ okcuaom menu (l1) (Bo3moxkHO
WCIIOJIb30BAaHUE BHUCOMATEpUAIOB), HaOMIOJEHHE OOpa3lloB BEHIECTB KOJWYECTBOM | MOJb,
HCCJIEIOBAHNE OCOOEHHOCTEH  pacTBOPEHMsI BEHIECTB C  Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTa/UlaMu (HaTpUeM M KajbIlMeM) (BO3MOXHO HCIOIh30BaHHE
BHJIEOMATEPHUAIIOB), HCCIEIOBAaHUE OOpA3IlOB HEOPTaHMUECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJIOZICHUE W3MEHEHUs OKPACKHM HMHJUKATOPOB B PACTBOpPAX KHUCJIOT MU IIEJOYEH, H3Y4YCHHE
B3anMoeiicTBus okcuaa meau (I1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJJIaMU, PeaKIIHii
HEWUTpanu3aluu, NOJy4eHUE HEPACTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJJHOTO METaJlIa APYTUM U3
pacTBOopa COJIM, PEUIEHHE OSKCIEPUMEHTAIbHBIX 3aJad 1o TeMe «BaxHenme Kiacchl
HEOPraHUYECKUX COCTMHEHUI.

Ilepuoauuecknii 3axoH u Ilepumoamyeckas cucrema xumudeckux diemenros [I. H.
MenpeneeBa. CTpoeHne aToMoB. XUMH4YeCKas CBsA3b. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBble MOMBITKHA KJIACCU(PUKAIUNA XUMUIECKUX TIeMEHTOB. [[oHSATHE O rpymmax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIC U MIEJIOYHO3EMEIbHBIE METaJIIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIC OKCUABI U TUIPOKCHUJIBL.

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucremMa Xumudeckux dnemeHtoB [J[. U
MenneneeBa. Kopotkonepuonnas u anuHHonepuonHas ¢opmbl Ilepuonnueckoil cucteMsl
xumuueckux onemeHToB JI. M. MenneneeBa. Ilepronbl u rpynnbl. PU3HYECKHM CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIILI DJIEMEHTA.

Ctpoenne aroMoB. CoctaB aTOMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obonouek aromMoB mepBbIX 20 xumuueckux odneMmeHToB Ilepmoamueckoit cucrtemsr J[. .
MengeneeBa. XapakTepUCTHKA XUMHUYECKOTO JIEMEHTA IO €ro nosioxeHuto B [lepuonnueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTU M3MEHEHUS pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUNINYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [leproanueckoro 3akona u [leproguyeckoit CuCTEMbI XUMUYECKUX HJIIEMEHTOB JJIs
pa3BUTHS HAyKu U npakTuku. 1. . MenneneeB — y4€HbIN U IpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMNoJsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucneHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiieccsl okucienus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3IoB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE THPOKCH/IA IIMHKA
C pacTBOpaMH KHUCJIOT U IIEJIOYeH, MPOBEJECHUE OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKIUU PA3I0KEHUS, COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MexXnpeIMETHBIX CBSI3€M MPU M3YUYCHHH XUMHUU B 8 KJIACCE€ OCYIIECTBISETCA
4yepes3 MCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX TTOHITHMA, TaK U MTOHSATHH, SIBJISTFOIIAXCS
CHUCTEMHBIMU I OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011re ecTeCTBeHHO--HAY4HbIE TIOHATHSA: HAY4HbIH (aKT, TUIIOTe3a, TEOPHsl, 3aKOH, aHaJIH3,
CHUHTE3, KJIaccupukaluus, TMEePUOJAUYHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJECITUPOBaHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

®u3nka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYyNa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, Telo, 00BEM, arperatoe
COCTOSIHME BEIeCTBA, Ta3, (PU3MUECKHE BEIWYUHBI, €AUHUIIBI W3MEPEHHs, KOCMOC, IIAHETHI,
383151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, runpochepa, MUHEpAbI, TOPHBIE TTOPOJIBL, TTOJIE3HBIE UCKOTIAeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonnueckuii 3akoH. Ilepuonnueckass cucrema xumuudeckux dsnemeHToB /[l WM.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB
MEPBbIX TPEX MEPUOIOB, KaIHs, KaJbIUd U WX COCIUHEHHH B COOTBETCTBHHU C TIOJIOXCHHEM
sneMeHToB B lleproanueckoil cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BelIeCTBA: BHJAbBl XUMHYECKOM CBSI3M. THIIBI KPUCTANIMUYECKUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THIA KPUCTALUTUYECKON PEMIETKN M BUAa XUMHUECKOU CBSI3H.

Knaccudukanmuss m HOMEHKIATypa HEOPTaHWMYECKHUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMUHBIM KJ1acCaM HEOPTraHUYECKUX COETMHEHHH, TeHETUUECKas CBSA3b
HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHUECKUX pPEaKIUil MO Pa3IWYHBIM MpU3HAKaM (10 YHCIYy U COCTaBYy
YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3(PEKTy, T0 H3MEHEHHIO CTETIEHEH OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB, 10 00OPaTUMOCTH, 110 YIACTHIO KaTanu3aTopa). IK30- U YHAOTEPMUUYECKUE
peakluu, TePMOXUMHUYECKUE YPABHEHHUS.

[TonsiTHe O CKOPOCTHM XMMHYECKOW peakiuu. [loHsTHe 00 0OpaTUMBIX W HEOOpPAaTUMBIX
XUMUYECKUX peakuusax. [IoHsITHEe 0 TOMOTeHHBIX U TeTepOreHHbIX peakiusax. [lonarrue o katanuse.
ITonsiTHE 0 XMMUYECKOM paBHOBECUU. DAKTOPBI, BIUAIONIME HA CKOPOCTh XUMUUYECKOU PEaKIuU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.



OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIMU, DJICKTPOHHBIM OaJlaHC OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CoCTaBICHHE YPABHEHUHU OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIB30BaHUEM METO0/1a JICKTPOHHOTO OaaHca.

Teopus >IEKTPOIUTUYECKON NUCCOLMALMUA. DJICKTPOJMTHI M HEIEKTPOJUTHL. KaTnousl,
aHUOHBI. MeXaHn3M AMCCOLMALMY BEILIECTB C PAa3JINYHBIMU BUIAMU XUMUYECKOU CBs3U. CTEneHb
nucconanui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakumu monHOoro obmeHa. YcCJOBUS MPOTEKaHHUS PEaKIMii MOHHOTO OOMEHA, NOJHBIE U
COKpalI€HHbIE MOHHbIE ypaBHEHHs peakuuil. CBONCTBAa KHCIIOT, OCHOBAaHHUM U COJIEM B CBETE
IpeCTaBIeHU 00 3JEKTPOIUTHYECKON qucconranuu. KauecTBeHHble peakiuy Ha MOHbI. [loHsATHE
O THJIPOJIU3€E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJCISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUMX BEUIECTB —
METaJUIOB U HEMETAJIOB (rpaduTa ¥ aiMasa), CJI0’KHBIX BEIIECTB (XJI0pHIa HATPHsl), UCCIIE0OBAaHHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOH peakIud OT BO3JICHCTBHA pPa3IUYHBIX (PAKTOPOB,
UCCJIEIOBAHUE DBJIEKTPOIIPOBOJHOCTU PAcCTBOPOB BEIIECTB, Ipoliecca IUCCOLMALNU KHUCIIOT,
menaoyed M cojeil (BO3MOXKHO HCIOJb30BAHUE BHJIEO MATEpUANIOB), IPOBEAECHUE OIIBITOB,
WITIOCTPUPYIOIIMX MPU3HAKM HPOTEKAHUs peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), OMNBITOB, WJUIIOCTPUPYIOIIMX IMPUMEPHI OKUCIHUTEIbHO-
BOCCTAaHOBUTENIbHBIX pPEAKLUMH (rOpeHHe, peaklUy pasoKEHUs, COCIUHEHMs), pacro3HaBaHHUE
HEOPraHMYECKUX BEUIECTB C IIOMOLIBI0 KA4YE€CTBEHHBIX pEakUMid Ha MOHBI, PpELICHHE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OO61as xapakTepucTrKa ratoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHU
okucneHus. CTpoeHue M (QU3NYECKHE CBOMCTBA MPOCTHIX BEILIECTB — raJIOT€HOB. XUMHUYECKUE
CBOWCTBA Ha MpUMepe XJopa (B3aUMOJEHCTBHE C MeTallaMHM, HeMeTaslaMH, IIeJI04YaMH).
XmopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJTydeHue, nmpuMeHeHue. Jleiictue
XJIOpa M XJIOPOBOJIOPOJA Ha OpPraHM3M dYenoBeKka. BakHelmine XJIopuabl U UX HaXOXKICHHUE B
IIPUPOJIE.

OOmass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu okucieHus. CTpoeHne M (PU3MUecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOPO/Ia U Cephl. AJUIOTPOITHBIE MOAU(DHUKALIMU KUCIIOPO/Ia U cepbl. XUMUYECKUE CBOICTBA CEPHI.
CepoBoniopo1, cTpoeHue, huznyeckre 1 XuMudeckue cBorucTBa. OKCHIIBI Cephl Kak MPeICTaBUTENH
KHUCIOTHBIX OKcHa0oB. CepHasi KHUCIOTa, (pu3Myeckrne M XUMHYECKHe CBOIicTBa (oOmme Kak
MIpeJICTaBUTENS Kilacca KUCIOT U crneuuduyeckne). XUMUYECKUE peaklMy, JeKalllie B OCHOBE
IIPOMBIIIJIEHHOTO CIOco0a MOMy4deHHsl cepHoi KHUcNOThl. Ilpumenenue cepHoil kucnotel. Conu
CepHO KHUCJIOTHI, KaUeCTBEHHasl peaklus Ha cynbdar-uoH. Haxoxnenue cepbl 1 €€ coeiMHEHUH B
npupojie. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarollled cpellbl COCAMHEHUSMHU Ccepbl (KHUCIOTHbIE
JOKIIH, 3arpsi3HEHNE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHuUS.

OO6mass xapaktepuctuka »3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paCIpOCTpaHEeHUE B IPUPOJIE, PU3HUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopoT azora B mpupoge. AMMHAaK, ero (u3NYecKue U XMMHYECKHUE CBOWCTBA,
nojy4eHue u npuMeHeHue. Cosm aMMOHUS, UX (prU3HUYecKre U XUMHUECKUE CBOMCTBA, IPUMEHEHUE.
KagecTBeHHass peakuusi Ha MOHBI aMMOHHUS. A30THas KHCIOTa, €€ MOodydeHue, pU3ndeckue U
XUMHUYECKHE CBOMCTBa (0OILIMe Kak TMpeICcTaBUTENs Kilacca KUCIOT U crnenuduyeckue).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHMS B KaUeCTBE MUHEPAJIbHBIX YA0OpeHHH. XUMUUECKOe
3arps3HEHUE OKPYXKAIOLIEH cpelbl COECAUHEHUSMH a30Ta (KHUCIOTHBIE IOKAM, 3arps3HEHHE



BO3/lyXa, TOYBBI U BOJ0EMOB). Docdop, amtoTponnbie Moaudukanuu docdopa, husnvIecKkue u
xumuyeckue cpoiictBa. Okenn pocdopa (V) u pochopHas kucnora, Gpusnyeckrue 1 XUMHUECKUE
CBOiCTBa, osyueHue. Mcmnonb3oBanue pocdaroB B KaueCTBe MUHEPAIBHBIX YAOOPEHHIA.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHMs. YTJIEpOA, aJUIOTPONHbIE MOAU(UKALMU, PacpOCTpaHEHHE B
npupoze, Gpuzndeckne u XUMU4eckue cBoiicTBa. Ancopouus. Kpyrosopor yriepoaa B mpupoJe.
Oxcuapl yriepoaa, ux (pU3MUECKUE U XUMHUYECKHE CBOWCTBA, ACUCTBUE HA KHBBIC OPTaHU3MBI,
HOJIy4eHHE M NPUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIeMBbl, CBsi3aHHBIE ¢ okcuaom yriepoxaa (1V),
TUII0Te3a [N100a1bHOT0 MOTEIUIEHUs KIIMMaTa, NapHUKOBBIN 3(h(eKT. YroapHas KUCIoTa U €€ CoNH,
ux (U3NYEeCKUe U XMMHYECKHE CBOWCTBA, MOJMyYeHHE U MpuMeHeHne. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbL. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIUIEHHOCTH U CETECKOM
XO34MCTBE.

[lepBoHayanpHble MOHATHS OO0 OPraHMYECKMX BELIECTBAX KAaK O COEAMHEHUSX Yriepoja
(MeTaH, 9TaH, STUJIEH, alleTUICH, dTAHOII, TIUIEPUH, YKCyCcHas KucioTa). [IpupoaHpie HCTOUHUKH
YIIIE€BOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HEPTh), MPOAYKTH UX MepepaboTKH (OSH3UH), UX POJIb B
ObITY M HPOMBINUICHHOCTU. [loHATHE O OMOJOrMYecKM Ba)KHBIX BEIIECTBaX: JKUpax, OelKax,
yIJIEBOAAX — M MX POJM B KHM3HM 4YeJOBEKAa. MarepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero Qu3nueckue ¥u XUMHUYECKHE CBOWCTBA, IOJyYCHHE W IPHUMEHEHHE.
Coenunenus kpemMHus B mpupojae. Obuue npeacrasieHus 06 okcuae kpemuus (1V) u kpemHueBoit
kucinote. CHIIMKAThL, UX UCIOJIB30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiue ctpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO0, LEeMEHT, OeToH, 3xene300eroH. IIpoGnembl OGezomacHOro
UCTIOJIB30BaHUS CTPOUTEIFHBIX MAaTEPHAIIOB B IIOBCETHEBHON JKHU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3l0B HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSIHOM KHCIIOTHI, NPOBEJCHHE
Ka4eCTBEHHBIX PEaKIUil Ha XJIOPUA-WOHBI M HAONIONEHUE TMPU3HAKOB MX MPOTCKAHHS, OIIBITHI,
oTpakaromme (QpU3MUecCKue M XMMHUYECKHE CBOMCTBA TaJOT€HOB W WX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEPHANIOB), O3HAKOMJIEHHE € OOpa3llaMu XJOPUIOB (TalOreHua0B),
O3HaKOMJIEHHE ¢ oOpa3maMu cepbl M €€ COEAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HaAONIOACHHE Tpollecca OOyriMBaHUS — caxapa IO JIEWCTBUEM
KOHIEHTPUPOBAHHON CEpHOI KHCIIOTHI, U3YYEHHE XMMHUYECKMX CBOMCTB pa30aBJIEHHOHN cepHOi
KHCJIOTHI, NMPOBEJCHUE KAYeCTBEHHON peakIMM Ha Cynb(aT-uOH M HAONIOJCHHE NpU3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE ¢ (U3UYECKHMH CBOMCTBaMHU a30Ta, (ocdopa M MX COEAMHEHHM
(BO3MOKHO MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (HOCPOPHBIX yI0OpEeHHI,
MoJlyueHue, coOupaHue, paclo3HaBaHME W U3y4Ye€HUE CBOWCTB aMMHUakKa, IPOBEICHHE
Ka4eCTBEHHBIX peaklUii Ha HOH aMMOHHUS U QocaT-uOH U U3yueHHE MPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), U3YYEHHE MOJIETIeH KpUCTaNIMYECKUX PEIIETOK alMasa, rpadura, GpysuiepeHa,
O03HAKOMJIEHHE C TPOILIECCOM aJCcOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TPOTUBOras3a, IOJIy4YeHHE, COOMpaHUE, paclO3HAaBaHUE M HU3yUeHHE CBOWCTB
YIIJIEKHUCIIOTO ra3a, MPOBEJCHNE KaueCTBEHHBIX peakuii Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYECHUE
NPU3HAKOB HX MPOTEKaHMs, O3HAKOMJIEHHME C MPOAYKLUUEH CHJIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHHEe YKCIIEPUMEHTANBHBIX 33134 110 TeMe «BaxkHel1e HeMeTaIbl U X COeAUHEHUS.

MeTanjibl M MX COeIMHEHUSs

OO0mrast XapakTepHCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHHUHU UX MOJIOKEHHS
B [lepuoanueckoit cucrteMe xumuueckux annemeHToB [[. M. MenzaeneeBa u CTpOeHUsS aTOMOB.



Crpoenue MetaioB. Mertaminyeckas CBs3b M METAIMYECKas KPHUCTAIMYECKAs PEIIETKa.
DNEKTPOXUMUYECKUNA PpsiJl HampsokeHUuM MerauioB. DU3MYECKHEe W XUMUYECKHE CBOMCTBA
metauioB. O6mme cnocoObl moiaydeHuss MetamioB. IIoHATHE 0 KOPPO3MM METalIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3uu. CruiaBbl (CTajlb, YyTyH, TIOPAJIIOMHHHM, OpOH3a) U HX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTasUIbL: OJ0KEHUE B [lepuoanyeckoii cucreme XuMUYeCKUX aneMeHToB /1. 1.
Menzeneesa, CTpO€HUE UX aTOMOB, HaX0XA€HUE B Tpupoje. PU3nueckre 1 XUMUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kaius). OKCUABI U THAPOKCHU]IBI HATPUS U Kanus. [IpuMeHeHune menouHbix
METAJIOB U UX COECIMHEHUU.

[[{erouHO3EMENBbHBIE METAJIBI MArHUM U KaJbLUi: 10J0KeHHUE B [lepuoaudeckoil cucreme
xumuueckux snemeHToB [[. M. MenpeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B IPUPOJE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MarHusi M Kajblus. BakHellue COEIUHEHHUs KallbLIUs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHuii: nonoxenue B llepuoanueckoil cucreme xumuueckux snemeHto /. .
MenpeneeBa, CTpO€HHE aTOMa, HaXOXKJEHUE B npupoje. Pu3nueckue U XUMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoamueckoil cucreme xumuueckux »saemeHTtoB . U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B npupozae. Ou3znyeckue U XMMHUECKHUE CBOMCTBA
kene3a. Oxcunawl, runpokcuasl U comu sxenesa (II) u xemesa (Ill), ux cocra, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3iaMHi METaUIOB U CIUIaBOB, UX (PU3NUECKMMH CBONCTBAMU, U3yYEHUE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAHUE BUEOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHICTBUS OKCHJAa KaJblMsd M HaTpus C BOJOW (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), MCCIEOBaHUE CBOMCTB KECTKOM BOJBI, Ipolecca TOpPEeHHs Kele3a B
KHCII0po/ie (BO3MOKHO UCIIOJIb30BaHNE BUIEOMATEPHAIIOB), IPU3HAKOB MPOTEKaHUs KaYeCTBEHHbIX
peakiuii Ha MOHBI: MarHus, Kajblus, aqroMuHus, nuHKa, xene3a (1) u xemnesa (1), mequ (I1),
HaOJI0IeHNe U ONMHMCAaHUE MPOLECCOB OKpAIIMBAaHUS MJIAMEHU MOHAMM HATpUs, KaJUs U KaJbIH
(BO3MO’KHO HCIOJIb30BAHNE BUIEOMATEPUAIIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIA
ATIOMUHUS M TUAPOKCUIA LIMHKA, PEIlIeHHEe IKCIEPHMEHTANbHbIX 3a4a4y 1o Teme «Baxueimue
METaJIJIbl U UX COEIUMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u mMaTtepuansl B IOBCEIHEBHOM XM3HHM 4YE€JIOBEKa. bezomacHoe MCHOIb30BaHUE
BEIIECTB M XHUMHUYECKUX peakiuii B ObITy. [lepBas moMomib MpH XUMHYECKHX OXOTrax u
OTpaBJICHUSIX.

XVMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpelpl (MpefesibHas AONyCcTUMas KOHIIEHTpaIus
BerecTs, ganee — [1JIK). Poxb xumun B perieHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHbIE MaTepUaJIbl).

Mesicnpedmemmuuie cea3u

Peanuzanus MEXNpeAMETHBIX CBSI3€H NPU M3YYEHUU XUMHUHU B 9 Kilacce OCYILECTBISAETCS
yepe3 UCHOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHN, SIBIISIOIINUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO0111e ecTeCTBEHHO-HAyYHbIE MMOHATHSA: HAYYHBIA (PaKkT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIN3,
CHHTE3, KJacCH(HKalMs, TMEPUOAUYHOCTb, HAOIIOJCHNUE, OKCIEPUMEHT, MOJIEIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QeKT, TEXHOIOT S, MaTepHAaIbI.



O®uznka: MaTepus, aroM, OJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWUJ, H30TOIbI,
pPaMOaKTUBHOCTh, MOJICKYJa, JJCKTPUUYECKUN  3apsii, MPOBOJHHUKH, TOTYIPOBOIHHKH,
JTUDIIEKTPUKH, (DOTOAIIEMEHT, BEIIECTBO, TEJNO, O0BEM, arperaTHOE COCTOSIHHE BEIIECTBa, T'as,
pacTBOp, paCTBOPUMOCTh, KpUCTAIIMYECKAsl pelIéTKa, CIUIaBbl, (PM3MUECKUE BETUYUHbI, €AMHUIIBI
U3MEpEHUs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, SKOCUCTEMA, MHUHEpPATbHBIC YIOOPCHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIECTBA.

['eorpadus: atmocdepa, runpochepa, MUHEpAIbI, TOPHBIE TOPOIbL, ITOJIE3HBIE UCKOTIAeMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS HPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNIbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs
JOCTUI'al0OTCA B XOJ€ 06yqu1/m XUMHUHU B €AUHCTBEC y‘-I€6HOI\/JI W BOCHHUTATEIBHOMI JACATCIIBHOCTHU B
COOTBCTCTBUH C TpaJUIMOHHBIMU pOCCI/IfICKHMH COLMOKYJIbTYPHBIMU U NYXOBHO-HPABCTBCHHBIMU
LEHHOCTSIMU, HPUHATBIMU B OOLIECTBE IMpaBUJIaMM M HOPMaMH IOBEJEHHUS MU CIIOCOOCTBYIOT
npoleccaM caMOIO3HaHUsl, CAMOPA3BUTHS U COLIMATIU3ALMH 00yUYarOIIHUXCSl.

JInyaOCTHBIC PE3YIbTATEI OTpPaAXXar0T TOTOBHOCTH O6yIIaIOHII/IXC$I PYKOBOACTBOBATLCA
CUCTEMOM ITO3MTHBHBIX OEHHOCTHBIX OpI/IeHTaHI/If/'I U paCIMpPCHUC OIbITa ACATCIIBHOCTH Ha cé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOI'O OTHOLIECHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HacCJICAUK, ITOHHMMAHUA 3HAUYCHUA XUMHYECKOH HAayKHM B JXWU3HHU COBPCMCHHOI'O O6HI€CTBa,
CHOCOOHOCTH BJIa/IeTh JOCTOBEPHOM HH(poOpMalMel O MepeJoBbIX JOCTHKEHUSAX U OTKPBITHAX
MHUPOBOH M OTEUECTBEHHOIN XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUAX 00 yCTpoiicTBE MUpa
1 00IIeCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJCTaBICHUsS. O COLMAIBHBIX HOpPMAax M MPaBWJIAX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B OOIIIECTBEHHO MI0JIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPUECKONM W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoO0pa3HON COBMECTHOM AESITEIbHOCTU MPH BBIOJHEHUN Y4eOHBIX, TO3HABATENIbHBIX 3a/1ad,
BBIMOJIHEHUH XHMUYECKHUX OKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Tpoliecce 3TOH y4eOHOW AeATelIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MMOBEACHUE U ITOCTYIIKHU CBOUX TOBapHIIIeﬁ C MO3HMIMH HPAaBCTBCHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHS O  BEIIECTBE W XUMHUYECKOW  peakluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH M COCTaBIIIOIIME OCHOBY IS
NOHUMAaHMsl CYIIIHOCTU HAayYHOW KapTHHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHA TPUPOALI, B3AUMOCBA3AX YCJIOBCKA C HpHpO,Z[HOﬁ CpC,Z[OI\/'I, 0 pOJIM XUMHH B ITO3HAHUHU 3TUX
3aKOHOMEPHOCTEH;

[IO3HABATCIIGHBIC MOTHUBBI, HAlpPAaBICHHBIE HA IIOJIy4CHHE HOBBIX 3HAHMM IO XUMUH,
HeoOXoauMble i OOBSICHEHUs HAOIIOAAEMBIX IIPOLIECCOB M SIBJICHUM, IO3HABaTEIbHOMH,



MH(OPMALIMOHHON U YUTATEIbCKOW KYJIbTYPhl, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM pabOTHI €
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIMTEPATypOd, JOCTYIHBIMA TEXHUUYECKHUMHU CpEACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOY4YeHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caM000pa3oBaHUI0, MPOEKTHOM M HCCIEA0BATEIbCKON IESTENbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPABICHHOCTH W YPOBHS O0YUYCHHS B TaTbHEHUIIIEM;

4) hopMHUPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE 1IEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3J0pOBbIii 00pa3 J>KWM3HM, OCO3HAHUE TMOCHEACTBUM U HENPUITHE BPEIHBIX IPUBBIUCK
(ynorpeOsieHUsI aJKOTrojisi, HAPKOTHUKOB, KypEHHUs), HEOOXOIUMOCTH COOIIOJEHUS TpaBUII
0€30MacHOCTH NP OOPALIEHUH ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HHU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPaKTUYECKOMY H3yUeHUIO Mpodeccuil U Tpyaa pa3indyHOTo poja, YBaKEHHE K
TPYIy U pe3yJibTaTaM TPYI0BOM ACSITEIHHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHUS MPEAMETHBIX
3HAHMIA IO XUMHH, OCO3HAHHBIN BEIOOP HHIUBUAYATHHON TPACKTOPHUH TIPOAOKCHUS 00pa30BaHUs
C y4€TOM JHMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCnemHol npohecCHOHATBHON e TEIBHOCTH U Pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJIalITUPOBATHCS B IPOPECCUOHAIIBHON CPEJIC;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOUYHUKY JKHU3HHM Ha 3eMmIe,
OCHOBE €€ CYyIIEeCTBOBaHHUs, MOHMMAHUE IIEHHOCTH 3/J0POBOTO M 0Oe30macHOro odpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTU COOJII0/IeHUs MTpaBuil O€3011aCHOTO MOBEAEHUS IIPHU paboTe ¢ BELECTBAMH, a
TaK)Xe B CUTYalUsIX, YTPOKAIOIIMX 3I0POBBIO U KU3HHU JIIOJIECH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOJTy4aeMble MPU W3YUYCHUU XUMUH, JJIS PellIeHus 3a/1ad,
CBSI3AHHBIX C OKPYKAIOWIEW NPUPOJHONW CpEOH, Uil TOBBIIICHHS YPOBHS SKOJIOTHYECKOMN
KYJIbTYpbI, OCO3HAaHMs TI00aTBHOTO XapaKTepa SKOJOTMUECKHX MPOOJeM W MyTeH MX PEIICHHS
MOCPEJICTBOM METOJOB XMMHH, 3KOJOTMUECKOTO MBILIUICHHUS, YMEHHS] PYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIBbHOM MPAaKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX PE3yIbTaTOB BBIICISIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAyYHbIE MOHSTHS (3aKOH, TEOpHUs, MPUHIUIN, THMOTEe3a, (PakT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT M JIPYToe.), KOTOPHIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4eOHBIX
MpeAMeTax M MO3BOJISIIOT HA OCHOBE 3HAHHMM M3 3TUX MPEeaIMETOB (OPMHUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHUpPA, W yHUBEpPCaJIbHbIE Y4eOHBIC ACHCTBUA (TTO3HABATEIBHEIE,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE O0ecrednBaloT (OPMHUPOBAHUE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TJIAHHPOBAHUIO U OCYIIECTBICHHUIO YI€OHOM IeATEeTHbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3oBble Jiornueckme A1eCTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIEHUS TP OCBOCHUH 3HAHUI: pACKPBIBATH
CMBICJI XUMUYECKHUX MOHATUH (BBIIETATh UX XapaKTepPHbIE MPU3HAKU, YCTAaHABIMBATH B3aUMOCBSI3b
C JPYT'MMHU MOHATUSMH), UCTIOJIB30BaTh MOHATHS AJI1 OOBSICHEHUS OTAENIbHBIX (PAKTOB U SBICHUI,
BbIOMpATh OCHOBAaHUSA M KPUTEPUHU ISl KIACCU(PHUKALMU XUMHYECKHX BEIIECTB U XHMHUYECKUX
peaKIuii, yCTaHaBIMBaTh MPUUYUHHO-CJICICTBEHHBIC CBS3H MEXIY OOBEKTaMHU H3y4CHHUS, CTPOUTH
JIOTUYECKHE pACCYX ACHUs (MHIYKTUBHbBIC, NEAYKTHBHBIC, MO aHAJOTUH), JAeNiaTb BBIBOJABI U
3aKIJIIOUEHUS;



YMEHHE NPHUMEHATHh B MpOIeccCe MO3HAHUS MOHATHS (IIpeIMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHHU, NPEOOpPa30OBBIBATH HIMPOKO
NpUMEHseMble B XMMUU MOJIENIbHBIE MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XuMH4Yeckass ¢opMyla U ypaBHEHHE XHMHUYECKOHM peakIuu — TNpU pelIeHud Yy4eOHO-
MO3HABATENIbHBIX 3a/1a4, C YYETOM ATHUX MOJIETIbHBIX MPECTABICHUHN BBISIBIATD U XapaKTePU30BaTh
CYIIECTBEHHBIC IPU3HAKU N3YYaEMBIX O0BEKTOB — XUMHUECKUX BEUIECTB U XMMUYECKHX PEaKLUH,
BBISIBIISITH OOIIKE 3aKOHOMEPHOCTH, IPUIMHHO-CJIEICTBEHHBIE CBS3H M IIPOTUBOPEYHS B U3Y4aEMBIX
mpolueccax U sSBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKue AeiCTBHA.

YMEHHUE UCTIOIb30BATh MIOCTABIICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MIO3HAHUS, a TAKXKE
B Ka4eCTBE OCHOBBI I (DOPMUPOBAHMS THIIOTE3BI 0 MPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

NpPUOOpPETEHUE OMbITa MO IJIAHHUPOBAHUIO, OPraHMU3AMH WM TPOBEACHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJ0M MpOIecca, CaMOCTOSITEIbHO TPOTHO3HPOBAThH €r0
pe3ynbTar, GopMynIHpoBaTh OOOOIIEHMS W BBIBOJIBI IO pe3yiabTaTaM HpPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U
dopM mpencTaBieHUs, MOIYYAEMYIO0 W3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHYECKOTO COJepKaHus, CIIPaBOYHbIE MOCOOUs, pecypchl MIHTepHeTa), KPUTUYECKH OI[CHUBATh
IPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE TMPUMEHSATh Pa3JIMYHbIE METOBI M 3aIPOCH MIPH MOUCKE U 0TOOpe MHPOPMALIUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX UIS BBITOJHEHHS Y4eOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTpeNieNIEHHOr0 THUIa, MPUOOpPETeHHE OIbITa B OOJIACTH MCIOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpOH aKTMBHOTO WCIOJB30BaHUS PA3IUYHBIX
MIOUCKOBBIX ~CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MpPEICTABICHHS
UHPOPMALIMKM W WUTIOCTPUPOBATH pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, TuarpaMMami,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIIOJIb30BaTh M AaHAJIM3MPOBAaTh B Ipolecce y4yeOHOM M HCCleoBaTeNbCKOM
NEeSITeTFHOCTH WH(POPMAIIMIO O BIMSHUNA TMPOMBIIIICHHOCTH, CEIBCKOTO XO35HCTBA U TpaHCIIOpTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ el CTBHUS:

YMEHHUS 3a]1aBaTh BONPOCHI (B XOI€ AUAOra U (WJIM) TUCKYCCUH) 110 CYLIECTBY 00CYKIaeMOit
TEMBI, POPMYIIMPOBATH CBOM MPEIIOKEHUST OTHOCUTEIILHO BHITIOIHEHHSI ITPEIOKEHHOW 3a]1auu;

YMEHHUS TPEJICTABIATE IMOTyYEeHHBIE PE3yIbTAaThI TO3HABATEIBHOM eI TETPHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIlUI0 pPe3ylIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00opaTOpHOro OMbITa, JAOOPaTOPHOM paboTHl MO HCCIEIOBAHHIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSI YU9eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH IMO3HABATEIBHON H
UCCIIEI0BATEIbCKON IEATEIbHOCTH MIPU PEIIEHUH BO3HUKAIOIINX Mpo0IeM Ha OCHOBE yuéTa O0IIHX
MHTEPECOB U COTJIACOBAHUS MO3UIMHA (00CYX /IeHUs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, ONpeiesieHue KPUTEPUEB M0 OLIEHKE KaueCTBA BBIITOJIHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHUE CAMOCTOSITENIbHO ONPEACTATh LETH JeSTeNbHOCTH, IJIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIUPOBaTh W MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BHIOUPAThH



HanOosiee 3P heKTUBHBIC CIOCOOBI PEIICHUs YUeOHBIX M TTO3HABATEIBHBIX 3a71a4, CAMOCTOSITEIIBHO
COCTABJIATh UM KOPPEKTUPOBATH IIPEIIOKEHHBIM AJITOPUTM JIEHCTBUM IIPYU BBIIIOJHEHUHN 3a0aHUI
¢ yu€TOM IMOJTy4YeHHsI HOBBIX 3HaHUH 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIUIX, OLICHUBATh
COOTBETCTBUE IIOJIYYEHHOI'O pe3yjibTaTa 3asBICHHOM LEIM, YMEHUE HCIOIb30BATh U
AQHAJIM3UPOBATh KOHTEKCTBI, IPEJIaraéMbl€ B YCJIOBUU 3a/IaHUMN.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX peE3yabTATOB IO OCBOCHUIO 00S3aTENBHOTO COJEPIKAHHS,
YCTaHOBJIEHHOIO JaHHOW (QeaepalibHONM paboyeil mnporpamMMmoi, BBIICNIAIOT: OCBOCHHbBIE
00y4aroIMMUCS HayYHbIe 3HAHUS, yMEHUS U CIOCOOBI IeWCTBUM, crieupuiecKue s MpeIMeTHOM
ob0nactu «XuMUSA», BUABI IEATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHUS, €r0 MHTEpIpEeTaluy,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3JINYHBIX yYEOHBIX M HOBBIX CUTYaIIHsX.

K xonmy obyuenus B 8 kijacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX INOHATHUN: aTOM, MOJIEKYyJla, XMMHYECKUN
AJIEMEHT, [TPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, CMECH (OAHOPOIHAS U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJIIDHAsi Macca, MaccoBas J0Ji1 XMMHYECKOrO »HJIEMEHTa B COEJUHEHUH,
MOJISIPHBINA 00BEM, OKCU]I, KUCIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIHLHOCTh, CTETICHD
OKHUCJICHHS, XUMHUYecKas peakius, KiacCupUKalusg peakluil: peakuu COeIUHEHUS,
peaKkLuu pa3yioKeHUs, peaKluy 3aMeIleHus], peaKlluu 0OMEHa, 3K30- U SHJ0TEPMHUECKUE
peaKkiuu, TerIoBoi 3HPEeKT peakiuu, siApo aToMa, dJIEKTPOHHBIN CII0M aTroma, aTOMHast
opOuTaNb, paanyc aToMa, XMMHUYecKas CBSA3b, MOJSPHAs U HEMOJIApHas KOBaJeHTHAs
CBSI3b, HMOHHAs CBfA3b, WOH, KaTHOH, aHWOH, PAaCTBOpP, MaccoBas J0Ji1 BEUIECTBa
(porieHTHAsI KOHIIEHTPAIlKs) B PaCTBOPE;

® JJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHH W TPUMEHSTH ITH
MIOHSITHUS TIPU ONMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

®  ICIOJIb30BAaTh XUMUYECKYIO CUMBOIIUKY JIJISl COCTaBIIeHUs OpPMYJI BEIIECTB U YpaBHEHUMN
XUMUYECKHUX PEAKLIUN;

e OmpeneisaTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEIUHEHHUSX, CTENECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIUHEHMSX, NPUHAJIEKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJlaccy COeIUHeHMH 1o QopmynaMm, BUJ XHMHYECKOH CBS3H
(xoBasleHTHAs ¥ MIOHHAs) B HEOPTaHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbich [lepuonnueckoro 3akona J[. M. MeHnneneeBa: neMOHCTPpUPOBATH
MOHMMAaHHE MEPHOJNYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX JJIEMEHTOB OT HX
nosoxkeHus B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

® ONUCHIBATb M XapakTepuszoBaTh Tabmuunyto Gopmy I[leprogmdeckoil cUCTEMBI
XUMHUYECKHX OJJIEMEHTOB: pa3NuyaTh IMOHSATHS «TJaBHas mnoArpynmna (A-rpymma)» u
«mmoboyHass monarpynmna (b-rpymma)», wmameie u  OONBIIKME TMEPHOIBI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeIoTcsi B Tabmune «llepuonnueckass cucreMa XHMHUYECKUX
snemenToB J[. M. MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsa sjapa, o0Iiee YHUCIO JJIEKTPOHOB U
pacnpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);

e iIaccu(UUUPOBATh XUMUYECKUE HJIEMEHTHI, HEOPraHWYECKUE BEIIeCTBa, XUMUYECKUE
peakuuu (IO YUCIy M COCTaBYy Y4YacTBYIOIIMX B PEAKLIMM BEIIECTB, IO TEIIOBOMY

s dekry);



XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCcCOB,  MOATBEp:KJas  ONUCaHHE MpPUMEpPaMHU  MOJIEKYJSPHBIX  YpaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacchl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (hopMyJie COeAMHEHUs, MAaCCOBYIO JOJIO BEIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

INPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON AESITeIbHOCTH — aHallu3 U CHHTES,
CpaBHEHME, 0000IleHHe, CUCTeMaTHU3alNI0, KIacCU(PHUKAIUIO, BBIIBJICHHE MPUYMHHO-
-CIIC/ICTBEHHBIX CBSI3€H — JJI1 U3YyYEHHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHil,
€CTECTBEHHO-HAy4YHbIE METO/Ibl [TI03HAHUS — HAOJIIOJICHUE, U3MEPEHUE, MO/ICIUPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CleoBaTh MpaBWJIaM TIOJIb30BAaHUS XHUMHUYECKOW Tocyaod ©  J1a00paTOpHBIM
o0opyIOBaHMEM, a TaKk)Ke NpaBWiIaM OOpalleHHs C BEIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU 10 BBIIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOTYUYEHUIO U
coOupaHuio ra3000pa3HBIX BelIeCTB (BOAOPOAA W KHUCIOPOJA), HPUTOTOBJICHHIO
pacTBOPOB C OMPEAEIEHHOW MAaCCOBOM J0JIE pACTBOPEHHOIO BEILIECTBA, INIAHUPOBATh U
IPOBOAUTh XUMHMYECKHE SKCIIEPUMEHTHI 10 PACHO3HABAaHUIO PACTBOPOB UIEJIOUEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHXK U JpyTHe).

K koHiy oOydeHus B 9 kJjiacce NpeIMeTHbIE pe3yslbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSI YMEHUI:

PAacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHMX IOHATHI: XMMHUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPULATENIBHOCTh, CTENEHb OKHCJICHUS, XHMHMYECKass peakius, XUMHYECKas
CBSI3b, TEIUIOBOM A(PQEKT peakluu, MOJb, MOJSPHBIM 00BEM, pacTBOp, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJUTHYECKass TUCCOLMALMs, peakIuM HOHHOT0 oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHe, oOpaTHMble M HeoOpaTHMblEe peakluH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKMCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHHE
U BOCCTaHOBJIEHHE, aJUIOTPOIUs, aM(OTEpHOCTb, XMUMHYECKas CBA3b (KOBAJEHTHasd,
VOHHAsl, METaJUINYeCKas), KpUCTaUINUECKasl pEIIETKa, KOPPO3Hsl METAJUIOB, CIUIABBI,
CKOPOCTbh XMMUYECKOH peaklny, IpereapHo qonycruMas konnenrpanus 111K Bemecrtsa;
WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMYECKUX IOHATHM W IPUMEHATH 3TH
MIOHATUS ITPU ONMCAHKMM BEIECTB U UX MPEBPAICHU;

MCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY U1 COCTaBJICHHS (POPMYJI BEILIECTB U ypaBHEHUI
XUMUYECKHUX PEAKINN;

OIIPEENATh BAICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKUX JJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOTO COCTaBa, MIPUHAMIEKHOCTh BEHIECTB K OIPENEIEHHOMY KJIACCY COCINHEHUN
no ¢opmynaMm, BUJA XUMHYECKOW CBSI3U (KOBaJECHTHAs, WOHHAs, METAJJIMUecKas) B
HEOPraHMYECKUX COCAMHEHHSIX, 3apsi/l MOHA TI0 XUMHYECKOU (popmyrie, XapakTep cpelsl
B BOJHBIX PacTBOpax HEOPraHUYECKHX COEAMHEHHH, THUIl KPUCTAJIMYECKON PEIIETKH
KOHKPETHOI'O BEUIECTBA;

packpsbiBaTh cMmbIci Ilepuoanueckoro 3akona /l. 1. MeneneeBa 1 1eMOHCTPUPOBATH €r0
NOHUMaHME: ONHUCHIBATh M XapakTepu3oBaTh TabiuuHytro ¢opmy Ilepuoanueckoii
CUCTEMBl XMMMUYECKHX DJJIEMEHTOB: pa3iuyaTh IOHATHS «IJaBHasg mnoarpynmna (A-
rpynmna)y u «mobounas mnoarpynna (b-rpynma)», mamble u  OonbIIMe MEPHOIHI,



COOTHOCHTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOJMUECKON TaOIHUIIE, C YHCIOBBIMH
XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj spa,
o0I1ee YMCIIO AJNEKTPOHOB U pacHpeesieHHe MX IO 3JEKTPOHHBIM CIIOSIM), OOBSCHSTH
o01Ire 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWICTB 3JIEMEHTOB M X COCTUHCHUH B ITpeieiax
MaJIbIX TIEPUOJIOB U TIIaBHBIX MOATPYIII C YYETOM CTPOSHHSI UX aTOMOB;
KJIacCU(UIUPOBATh XUMHUECKUE DJIEMEHTHI, HEOPraHUYECKUE BEUIECTBA, XHMMUYECKHE
peakuuu (IO YHMCIY M COCTaBy YYacTBYIOUIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) OOIIKE U CIeNU(DUISCKIE XUMHYECKIE CBOMCTBA MTPOCTHIX
U CJIOXHBIX BEIIECTB, MOATBEPXK/asi OMUCAHWE MPUMEPAMHU MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIA,

COCTABJIATh YPAaBHEHUS AJICKTPOJIUTUYCCKON TUCCOIMAIMU KHCJIOT, MIEJI0YCH M COJICH,
MIOJIHBIE U COKPAIIEHHBIC YPaBHCHHS PEaKIUH MOHHOTO OOMEHa, YPaBHEHHUS pPEaKIlHii,
MOJTBEPKIAIOIINX CYIIECTBOBAHHE FTCHETUYECKOM CBS3M MEXK]Ty BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLuii;

NPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO dJIEMEHTa 0 (hopMyJie CO€AMHEHHS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peakii;

coOuoiaTh  MpaBWJia  IOJb30BaHUS XUMHUYECKOM TMocyloll M 1a0opaTOpHBIM
o0opyOBaHUEM, a TaKXe IpaBHja OOpallleHUs C BELIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMH IO BBITOJHEHHIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOJIYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

NPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAYECTBEHHBIH COCTaB PAa3JIMYHBIX BEIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJIOpHIA-, OpoMUI-, HMOAWI-, KapOoHaT-, docdar-,
CUJIMKAT-, CyNb(}at-, TMIPOKCH/I-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI U3YUYE€HHBIX METAIIIOB,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX BEILECTB;

NPUMEHSITh OCHOBHBIC OIEPAllMM MBICIUTEIILHONW JEATENbHOCTH — aHaJi3 W CHHTES,
CpaBHEHHE, 000011eHe, CUCTEMATU3alUIO, BBISIBIIEHUE TPUYMHHO-CIIEICTBEHHBIX CBS3€i
— JUI1 W3YYEHUS CBOWCTB BEUIECTB M XWMHUYECKUX PEaKIUii, €CTECTBEHHO-HAyYHBIC
METO/IBl TO3HAaHWS — HaONIOJCHHe, W3MEpPEeHHE, MOJCIMPOBAHUE, OSKCIIEPHMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Haumenosanue pasaenop u  KoamvecrBo yacos deKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMBbl Bceero KoHTpoJbHbIe IIpakTyeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnunoreka LIOK
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c
yeoBeKa
12 BemrecTBa 1 XUMUYECKHE 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopoa. ITonstue 6 bubmuoteka [IOK
00 okcHgax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmoteka IIOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
OCHOBaHMSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COCIMHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/lTeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XUMHYECKHX d1eMeHTOB J[. U. 7
Mengaene-eBa. CtpoeHue

aToma

XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

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

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

HTtoro no pasnen 15 bubmmorexa [IOK
pasneiy https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bromiorexa LIOK
p p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOT'PAMME
9 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HanmenoBaHue pa3jeiioB 4 TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
MPOrpaMMbI Bcero
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypchl
Paspnen 1. BemecTBo U XuMHu4ecKkHe peakun
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubmmnoreka HOK
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. 8 1 1 bubmmoreka [JOK

XUMUYECKHUE pCaKknuu B paCTBOpax

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



https://m.edsoo.ru/7f41837c
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Uroro no pazneny 17
Paznen 2. HeMeTaJJIBI M X COeAUHEHHUS
21 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 aiiemMeHToB VIA- el Cepa u eé 6 bubmmorexa LOK
' TPyHbt. L-€p https://m.edso0.ru/7f41a636
COEIUHEHUS
OO01mast XapakKTepUCTHKA XUMUYSCKUX
2.3 anemeHToB VA-rpynnsl. A3zot, hochop u ux 7 bubmorexa HOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01as XxapakKTEPUCTUKA XUMUUYECKHUX
2.4 3neﬁeHT01§) IVAl-j OBl YTIEepon U 8 bubmorexa HIOK
' . TPYITHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Wroro mo paszneny 25
Pazgen 3. MeTa/lIbl H HX COeTMHEHUS
bu6mmoteka IIOK
3.1 i 4
Obmpae cBoficTBa METaNIOB https://m.edsoo.ru/7f41a636
bubmmoreka IIOK
3.2 B i 16
AKHEHIINE METAUIBI K MX COETHHEHUS httos://m.eds0o.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BerrecTBa 1 MaTepHuallnl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0.ru/7f41a636
Hroro no paszneny 3



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

PezepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmet xumuu. Poiab XuMHUM B KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tema u BemecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX O3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «I[IpaBuia paboTsl B
3 J1a0opaToOpuM ¥ IPUEMEBI 00pallleHHs ¢ 1a00paTOPHBIM 1 bubmorexa [JOK
patop P pat patop https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uuctele BemiecTBa U cMecu. CriocoOsl pa3eneHus 1 bubnuorexa [JOK
cMecen https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 bubnuoreka [IOK
MIpUMepe OYUCTKU OBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
A 1
6 TOMBLH MOJCKY IR https://m.edsoo.ru/ff0d2a6¢
7 XHWMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuorexa [JOK
XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOKHBIC BEIIECTBA 1 bubmorexa [JOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIEeCTB. XUMHUUECKas

10 dhopmyna. BaaeHTHOCTh aTOMOB XUMHUYECKHUX bubmiorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OtHocuTenbHas aroMHast Macca. OTHOCUTEIbHAS bubnunoreka [HOK
MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
13 K . Mons. M
onM4ecTBO BemiecTBa. Moinb. MomsipHas Macca https://m.edsoo.ru/f0d5230
14 Ou3nyeckue U XUMUYECKHE SBIEHUS. XUMHUECKas bubnnorexa [HOK
peaxuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycnoBus NPOTEKAHUS XUMUYECKHAX bubnnorexa [HJOK
15 .
peakuuii https://m.edsoo.ru/ff0d3al16
3aKOH COXpaHEHHS MacChl BEIIEeCTB. XUMHUYECKHE bubnnoreka [JOK
16
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojmuecTBa, MacChl BEIIECTBA 110 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso00.ru/ff0d5708
18 Knaccudukanmss XuMuueckux peakiuii (CoeTMHEHUS, bubnuotexa [JOK
pasnoKeHusl, 3aMeIeHns, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEANCT. bubnnoreka [JOK
O06001eHre U crucTeMaTu3alys 3HaHUH https://m.edsoo.ru/ff0d40c4
KontponbHas pabora Nel o teme «BermecTtBa u bubnnorexa [JOK
20
XUMUYECKUE PEAKLIUNY https://m.edso0.ru/ff0d4290
21 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kucinopon bubnuorexa [JOK
— 3JIEMEHT U MpOCToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 du3nyuecKue 1 XMUMUUYECKHE CBOMCTBA KUCIOpOa bubnmnorexa [JOK

(peakmuu oxucieHus, roperue). [lonsarue 06 okcumax

https://m.edsoo.ru/ff0d4614
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CriocoObl mosryueHust KUCIOPOAa B JTa00OpaToOpuu U

bubmuorexa [JOK

23 MPOMBIIUIEHHOCTH. [IpruMeHenune kuciaopoaa https://m.edsoo.ru/ff0d497a
TemnoBoii 3 (HeKT XUMUIECKON PEeaKIIIH, TOHITHE O
24 TEPMOXHUMHUYECKOM YPAaBHEHHH, FK30- U bubmmorexa LHOK
https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIUIX
o5 TomuBo (HedTh, yronb U MeTaH). 3arps3HeHUe bubnnoreka [HOK
BO3J/1yXa, CIIOCOOBI €ro Mpea0TBpaICHUS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas padbora Ne 3 no teme «llonyyenue u bubnuorexa [JOK
coOupaHue KUCIOpO/ia, U3yUYEHUE er0 CBOUCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopon — 351eMeHT 1 IpOCTOE BEWIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 duznyeckue U XMMHUYECKHE CBOICTBA BOJOPO/IA. bubnnoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCIOTAX U COJSAX bubamorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI ostyyeHust BOAOPOia B 1ab0OpaTopuu bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 ITpakTuyeckas padora Ne 4 o teme «llonyuenue u bubnuoreka [IOK
coOupaHue BOAOPOJa, U3YUEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MomnsipHblil 00BEM ra3oB. 3ak0oH ABOTapo ngg?;ﬁf;;gﬁ/iff 0d5426
33 Brruncnenus o0pEMa, KoaruecTBa BeliecTBa rasa mno bubnnorexa [JOK
€ro U3BECTHOMY KOJMUYECTBY BEILECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnennst 005EMOB Ta30B 10 YpaBHEHUIO PEAKITUN bubnmnoreka [JOK
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOUIEHH ra3oB https://m.edsoo.ru/ff0d5708
35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJIEI bubmorexa LOK

https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

36 C . I1 §)
octaB ocHoBaHMi. [loHsTHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Boza xak pactBopurtens. HacrieHHbIE U
37 Helfacm epHHBIe paCTBO Bl MaICLLOBa}I 0JIs1 BEIlEeCTBa buGnnorexa LIOK
H PacTBOPRL- A H https://m.eds00.ru/ff0d5b40
B pacTBOpe
[TpakTuyeckas padora Ne 5 mo teme «IIpuroroBienue
38 aCTBOPOB C OIPENEIEHHON MacCOBOU JoJIei buGnnorexa LIOK
p p . p https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 Kontponbnas padota No2 o reme «Kucmopo. bubnnoreka [JOK
Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Oxcuapl: cocTas, Ki1accU(pUKaIHs, HOMEHKIATypa bubmmorexa LIOK
ARt ’ s, yp https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, bu6mmoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KJIacCU(pUKAIIKA, HOMCHKJIATypa Bubmorexa ITOK
' ’ L, P https://m.edsoo.ru/ff0d67ca
43 Tlonyuenue nu XuMHU4eCcKe CBOMCTBA OCHOBAHUHU bubmmorexa [IOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, ki1accudukanusi, HOMEHKIATypa bubmmorexa LIOK
) ’ T, yp https://m.edsoo.ru/ffOdfee2
45 Tlonyyenue n XuMHU4eCcKUe CBOMCTBA KUCIIOT bubmmorexa LHOK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnunoreka [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas pabora Ne 6. Pemenue
bubmuorexa [JOK
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIC

KJIaCChl HCOPraHNYCCKUX COC}II/IHGHI/Iﬁ»

https://m.edsoo.ru/00ad9b7c
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48 ['eneTnueckas CBsI3b MEXKIYy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o001IeHre U CUCTEeMaTH3allisl 3HAHHUIA
m H https://m.edsoo.ru/00ad9ch2
50 KonrtponsHas pabora Ne3 no reme "OCHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHHI" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIacCCU(PUKAITIN XUMHIECKUX bubnunoreka [HOK
37eMeHTOB. [IoHsATHE O Ipynmax CXOIHbBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [lepuonnueckuii 3akoH u [lepuonnueckas cucrema bubnuotexa [JOK
XuUMu4YecKux daemeHnToB . Y. MenaeneeBa https://m.edsoo.ru/00ada52c
53 [Tepuospl, TpymIiel, IO ITBI bubmorexa LHOK
P > TPYIIBL Py https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
54 Ctpoenne atomoB. CocTaB aTOMHEBIX siaep. M30ToIb!
p AP https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMeHToB Ilepuoamdeckoi cucremsnl . 1 bubmorexa LHOK
pHoA T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTuKa XUMUUECKOTO AJIEMEHTA TI0 €T0
56 noJioxkeHuto B [lepruoandeckoit cucreme . U bubmmorexa [TOK
P T https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoaudyeckoro 3akoHa st pa3BUTH
S7 Hayku U npaktuku. /. 1. MenneneeB — y4€HbIi Bubmmorexa LIOK
K p I A i ’ https://m.edsoo.ru/00ada96e
MeJIaror ¥ rpaxkJIaHuH
58 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUECKHUX bubmuoreka [JOK
3JIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmorexa [IOK
59 Honnas xumudeckas CBsA3b nonmoreka L1

https://m.edsoo.ru/00adac34
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60 KoBasnieHTHAS MTOIApHAST XUMHUUYECKAs CBI3b 1 buGnnorexa LIOK
p https://m.edsoo.ru/00adaab8

61 KoBasieHTHAS HEONApHAS XUMUYECKAs CBSI3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
62 Creneny okucienus 1 https://m.edsoo.ru/00adae28

63 OKUCINTETBHO-BOCCTAHOBUTEIIbHBIE PEAKIINHT 1 Bubmaorexa ITOK
peartt https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076

65 KonTponbnas padora Ne4 no teme «CtpoeHue aroma. 1 1 bubnuoreka [IOK
XuUMHUYECKASA CBI3bY https://m.edsoo.ru/00adb486

66 PezepBHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubnuoreka [IOK
3HAHUH https://m.edsoo.ru/00adb33c

67 PesepBHEIil ypok. O000IICHNE U CHCTEMATH3AIHS 1 bubnuotexa [JOK
3HaHUM https://m.edsoo.ru/00ad9ch2

68 PesepBHblIil ypok. O600111€HNE U CUCTEMATH3alHs 1 bubnuoreka [IOK
3HAaHUHU https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 4
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
nudpoBbIe
Nen/m Tema ypoka Koutpoasnubie IIpakTuyeckue p
Bcero o0pa3oBaTejibHbIE

padoThI

padoThI

pecypchl
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[Iepnonnueckuit 3akoH. Ilepuonnueckas

1 CHCTEMa XMMHUYECKHX snemMeHToB . U bubmorexa OK
T https://m.edsoo.ru/00adb59%
Menpeneena
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB bubnmnoreka HOK
XUMHUYECKUX IEMEHTOB IIEPBBIX TPEX MEPUOOB https://m.edsoo.ru/00adb6h6
3 Kinaccudukanus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XUMHYECKO# CBSI3U U THIIBI bubnunoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5) «[loBTOpEHue u yrinyOneHue 3HaHU OCHOBHBIX
paszenoB Kypca 8 Kiaccay
5 Kinaccudukanmsi XaMHYECKUX PEaKI|K 110 bubnuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOM peaKIuu.
7 [loHsAITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX brbmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsiTre 0 xuMHYeckoM paBHOBecHH. DaKTOPHI,
8 BIIMSAIOIINE HA CKOPOCTh XMMHYECKON peaKIuu U bubmorexa LOK
p P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINU bubmorexa LOK
p https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubmuoreka [JOK
CuiibHBIE U CJTa0bIe DIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
N bubmuoreka [{OK
11 HoHHbIe ypaBHEHHSI peakui 4

https://m.edsoo.ru/00add448
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XUMHUYECKUE CBOUCTBA KUCJIOT U OCHOBAaHUU B

12 CBETE MPEICTABICHUH 00 JICKTPOITUTHICCKOM bubmmorexa [JOK
ped P https://m.edsoo.ru/00add5d8
JTUCCOTTHAITUT
XUMUYECKHE CBOMCTBA COJIEHN B CBETE
13 MIPEJICTABICHHUIA 00 IEKTPOIUTUICCKOM bubmmorexa [JOK
p P https://m.edsoo.ru/00add8b2
JUCCOITHAITIN
14 [TonsiTne o runponuse conen bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O06o001IeHre U cHCTeMaTU3alus 3HAHNH
HICHHE H CHETEMATHSAMIT Sttt https://m.edsoo.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue Bbu6mmoteka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo teme
17 «INEKTPOTUTHICCKAS JTUCCOITUAITHS bubmmorexa [JOK
P A HHAt https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubmuoreka [IOK
XHMMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubmuoreka [IOK
CBOICTBA, OJIyYEHHE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padbora Ne 2 o teme
20 «[lomy4deHne CONSTHOM KUCIIOTHI, U3yUeHUE ¢ bubmmorexa [JOK
. i 1Y https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
21 €aKIMi, eClIM OJIMH W3 PEareHTOB JIaH B bubmmorexa [IOK
peartiu, A p a https://m.edsoo.ru/00ade488
U30BITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnuotexa [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AJNIOTPOITHBIE MOAU(PHUKALINN CEPHI.

23 Haxoxzaenue cepbl 1 €€ coelMHEHUN B IPUPO/IE. bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOKWCTBA CEPhI
24 CepoBonopo, ctpoeHne, (pU3HIECKue U bubnmnoreka HOK
XMMHMYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcupl cepbl. CepHast KUCIIOTa, GU3UIECKUE U bubnmnoreka HOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIexKallue B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOIy4YeHHs CepHOU bubmmoreka [JOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeibl COeAMHEHUSIMHU CEPbI
97 Brruucnenune maccoBoil 1011 BeIXOAa MPOAYKTA bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHToB VA-
28 rpynnsl. A30T, pacipocTpaHEHHE B IPUPOJE, bubmmorexa LIOK
. https://m.edsoo.ru/00adeea6
¢busnvecKkre 1 XUMHYECKHE CBOMCTBA
29 AMMHaK, ero pU3n4ecKue U XMMUYEeCKHe bubmuoreka [IOK
CBOMCTBA, NIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bubmmnoreka HOK
«IlonydyeHne aMMHaKka, U3y4eHUE €ro CBOMCTB) https://m.edsoo.ru/00adf180
31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bu6nunorexa LIOK
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
39 Ka4yecTBE MUHEPAJIbHBIX YI0OpEHUH. bubmuoreka [IOK

XUMUYECKOe 3arpsi3HEHUE OKPY Karolel cpebl
COEAMHEHUSIMH a30Ta

https://m.edso0.ru/00adf518
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dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCJIOTa, PU3MYECKUE U XUMHUECKHE CBOMCTBA bubmmorexa [JOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIy4YeHue
Hcnonb3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIBHBIX YI0OpEeHU. 3arpsi3HeHne buGnuorexa [IOK
p N yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmnoreka HOK
35 .
(du3nUecCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusndeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [{OK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
(V)
37 VYrosibHasg KUCI0Ta U €€ COJTU bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuenue yraekucinoro raza. Kauectsennas bubmmorexa LIOK
i _ . https://m.eds00.ru/00ae027e
peaxius Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHSA 00 OPTAHHMYECKUX bubmuorexa [IOK
BEILECTBAX KAK O COEJUHEHUAX yIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenmuueHust bubmorexa LOK
p a https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIIEpUMEHTAJIBHBIX 3a71ad 10 TEME bubnmorexa IOK
P N https://m.edsoo.ru/00ae0bf2
«Baxuelnme HeMeTauTbl M UX COSAMHEHUS
4 KonTponbnas padora Ne3 mo teme bubmuoreka [IOK
«BaxkHenmme HeMeTaIbl M UX COSTHMHEHMS» https://m.edso00.ru/00ae0e18
43 OO1m1ast xapakTepUCTHKA XUMUYECKHX bu6muoreka [JOK

3JIEMEHTOB — METaJIJIOB. MeTalinuecKkas CBI3b

https://m.edso0.ru/00ae103e
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Y MeTaJuIMuecKasi KpucTainuecKasi permeTka.
dusnueckue cBOMCTBA METAJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHYECKUN Psiji HAIPSLKEHUN BH6J?HOTeKa LHOK
METAILIOR https://m.edsoo.ru/00ae1156
OO6mue crmocoOb! MOTYYEHUST METaJLIOB.
45 CnuaBel. Beruucienus no ypaBHEHUSAM bubnmnoreka HOK
XMMHYECKHUX PEAKIUH, ECJIU OJUH U3 PEareHTOB https://m.edsoo.ru/00ae1156
COJICPKUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa [JOK
https://m.edsoo.ru/00ae1278
bubmuoreka [{OK
41 [Henotbte MeTamIL https://m.edsoc%.[ ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU buGnuorexa [IOK
https://m.edsoo.ru/00ael14b2
49 [llenouHoO3eMeTbHBIC METAIUTBI — KAJTBITHUI U bubmuorexa [{OK
MarHum https://m.edsoo.ru/00ae15e8
50 Baxxueiimme coeTnHEeHUST KaTbITUs bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
52 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs ]r?tlfr?snll//lr?:(;(;)(])lr?}é 0261886
53 [TpakTruyeckas pabora Ne 6 o Teme bubmmnoreka HOK
"YK€cTtkocTh BOJIBI M METO/IBI €€ YCTpaHeHUs " https://m.edsoo.ru/00aelae8
. but6mmoreka [IOK
>4 AJOMHHHH https://m.edsoi.I ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCHIA bubmmorexa TIOK

https://m.edsoo.ru/00aelc64
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bubnunoreka LIOK

>0 Keseso L https://m.edso0.ru/00ae1d86
57 Oxcupl, THIpOKCU B U conn kene3a (1) u 1 bubnunoreka LIOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHIA 1
[IpakTrueckas padota Ne 7. Pemenue
59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 Bubmaorexa ITOK
. https://m.edsoo.ru/00ae3de8
«BaxxHeinme MeTalIbl U UX COCAUHCHHS
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
60 peaKIuii, €CJIi OJIMH U3 PEareHTOB JaH B 1 bubnunoreka LIOK
M30BITKE WK COJICPKUT IPUMECH. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0/Ia MPOAYKTA pEeaKINH
61 O06o001IeHre U CUCTEMaTH3allisl 3HAHHMA 1
62 KonTponbnas pabota Ne4 mo teme 1
«Bakuelnine MeTayibl U UX COCTUHEHUS)Y
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM 1 bu6mmoteka IIOK
JKM3HH Y€I0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH CpeIbl 1 bubmorexa LOK
https://m.edso0.ru/00ae4270
65 Ponp XxumuM B pelieHnn SKOJI0THYECKHUX 1 bubmmnoreka HOK
npoGyem https://m.eds00.ru/00ae4270
PesepBHblil ypok. O6006111eHNE U bubmuoreka [IOK
66 . 1
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o0111eHNE U 1 bub6muoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblitl ypok. O600111eH1E 1 1 bu6muoreka [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9ch?2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemienue»
* Xumus, 9 knacc/ I'abpuensua O.C., OctpoymoB WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
http://school-collection.edu.ru/catalog/

https://resh.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/

IIpunoxenne 1

IlepeyeHb KOHTPOJIBLHBIX PadOT

8 knacc
TEMATHKA Ne ypoka
1. «BemecTBa 1 XUMHUYECKHE PEAKITUN» 20 OTMeTouHas cuctema
«Kucnopox. Bonopox. Boga» 39 OrmeToyHas cucrema
3. "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 50 OtMeTrouHas cuctema
coequHeHuin"
4. «CtpoeHne aToMa. XUMUUYECKasl CBS3hY. 65 OTMeToYHas cuctema
9 knacc
TeMAaTHKA Ne ypoka
1. «[loBTOpeHue u yriaydneHrue 3HaHUuH 5 OtMerouHas cuctema
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay
2. «DNEeKTPOIUTHUYECKAs TUCCOLUALUSA. 17 OtMerouHas cuctema
XUMHUYECKUE PEAKIIMU B paCTBOPAX)
3. «Baxwneilmre HEMETAIUTBI U UX 42 OtMeTrouHas cuctema
COCTMHECHUS)
4. «BaxxHeimme METaIbl U UX COSTMHEHUSD 62 OTtMeTrouHas cuctema

Cpoku npoBeieHNs KOHTPOJIbHBIX MepornpusiTuil (Ne ypoka) — minanupyemsie. Jlonyckaercs
KOPPEKTHPOBKA IJIAHUPYEMBIX CPOK B 3aBUCUMOCTH OT (DAKTUYECKHUX YCIIOBHM OpraHu3aluu
y4eOHOT0 mpoIiecca.

Ilepeyenb npakTHYecKux pador

8 kiacce


https://resh.edu.ru/

=

«[IpaBuia paboTHI B JTaOOPATOPUU U PUEMBI OOpaIieHus ¢ JTabOPaTOPHBIM
000pyZI0BaHUEM»

«Paznenenue cmeceil (Ha mpuMepe OUUCTKH TOBAPEHHOM COJIN)»

«[Tomyuenne u cobupanue Kuciopoia, U3y4eHue ero CBOMCTBY

«[Tomyuenue u cobupanue BOJI0pOJIa, U3Yy4EHUE €O CBOWCTBY

«IIpuroroBiieHHE PACTBOPOB C OIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA»
Pemenue SKCIICPUMCHTAJILHBIX 3aJia4d 110 TCME «OCcHOBHBIE KJIACCHI HCOPTaHNYCCKUX

o vk wnN

COCTUHEHUN )

9 kJacc

«PelieHne SKCIEPUMEHTAIBHBIX 33124
«Ilomy4deHne CONsTHOM KUCIOTHI, U3y4EHHUE €€ CBOMCTBY
«[lony4yenne aMmuaka, U3y4eHUE €ro CBOMCTB)

Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «BaxHelne HeMeTanabl M UX COCAUHCHUS

1
2
3
4. "llonmyuenue yriekucnoro raza. Kauectsennas peakius Ha kapOoHaT-HOH"
5
6. "JKEcTkoCTh BO/ABI U METO/IBI €€ ycTpaHeHus"

7

Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TCME «Baxxueinme MeTanabl 1 UX COCAUHCHU A

Ipuioxkenue 2

Kpurepuu oueHuBaHusi 10 XuMUH

OO o1leHKa 10 MpeaMeTy.
Onenka "5" ctaBuTCS B Cllydae:

1. 3HaHus, NOHUMAaHUs, TJIyOMHBI YCBOEHHUS OOy4aromMMcs Bcero o0bEMa MPOrpaMMHOIO
MaTepuaa.

2. YMeHus BBIACIIATh TJIABHBIC ITOJIOKCHHUSA B M3YUYCHHOM MATCPpHUAJIC, HA OCHOBAHUH q)aKTOB u
IIpUMEPOB O606HI&TB, ACJIaTh BBIBOJIbI, YCTAHABJIMBATHL MCKIIPEAMCTHBIC U BHYTPUIIPECAMCTHBLIC
CBs3U, TBOPUCCKU NPHUMCHACT MOJIYUCHHBIC 3HAHUS B HE3HAKOMO CUTyalllu.

3. OTcyTcTBUE OMMOOK M HEIOYETOB MPU BOCTIPOU3BEACHUH M3yUYEHHOTO MaTepHalia, IPH YCTHBIX
OTBETAX YCTPAHEHHUE OTAEIBbHBIX HETOYHOCTEN € IMOMOILIBIO TONOJIHUTEIBHBIX BOIPOCOB YUUTENS,
coOJII0ICHUE KYNIbTYpbl TUCbMEHHON U YCTHOW peuu, MpaBui 0hopMIIeHUS! MUCbMEHHBIX padoT.
Ouenka "4":

1. 3HaHuMe BCEro M3y4eHHOro MPOrpaMMHOTO MaTepHana.

2. YMeHHUii BBIACNATH TJaBHBIC TMOJIOKEHHS] B W3YYEHHOM MaTepuaje, Ha OCHOBaHUHU (HaKTOB U

puMepoB 000011aTh, AeNaTh BbIBOJIbI, YCTaHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U, MPUMEHATH
IIOJIyYEHHBIEC 3HAHUS HA IIPAKTHKE.



3. HesnauutenbHbie (HETpyOble) OMMOKHM W HENOYETHI MPU BOCIPOU3BEIACHUU H3YyYEHHOTO
MaTtepuana, COONIOJCHHE OCHOBHBIX MPABUJ KYJIBTYPhl NMHCHBMEHHON W YCTHOW pe4H, MpPaBUII
odopMIIeHUS MUCbMEHHBIX PaboT.

Ornenka "3" (ypoBeHb MPEACTABICHUI, COUCTAIOIMIMNXCS C AJIEMEHTAMHU HAYYHBIX TIOHSTHH ):

1. 3naHue U yCBOGHHE MaTepualla Ha yPOBHE MUHUMAJIbHBIX TPEOOBAHUI MPOTPaMMBbI, 3aTPYAHEHUE
IPU  CaMOCTOSITEIbHOM  BOCIIPOU3BEACHMM, HEOOXOJUMOCTb  HE3HAUUTEIBHOW  MOMOILU
IIPENogaBaTes.

2. YMeHnue paboTaTh Ha YpOBHE BOCTIPOU3BEICHUS, 3aTPYAHCHUS [IPH OTBETaX HA BUJOM3MEHEHHbBIE
BOIIPOCHI.

3. Hanmawme rpy0oii onmOKH, HECKOJIBKUX HErpyOBIX IIPU BOCIIPOU3BEICHHN U3YYEHHOT'O MaTepralia,
HE3HAYUTEIIbHOEC HeCOOI0ICHIEe OCHOBHBIX MTPABWII KYJIBTYPHI IHCBMEHHON U YCTHOU PeYH, MPaBUIT
oopMIIEHUS MUCbMEHHBIX PaboOT.

Ouenka "2";

1. 3HaHMe W YCBOEHHME MaTepuajia Ha YpOBHE HW)XE€ MHMHHMMAJBHBIX TpeOOBaHWI NpOrpammsl,
OTJIeJIbHBIE MPE/ICTaBIECHUS 00 U3YUEeHHOM MaTepHaie.

2. OTcyTCTBI/Ie y'MeHI/Iﬁ pa6OTaTB Ha YPOBHC BOCIHPOU3BCACHHA, 3ATPYAHCHUA IIPHU OTBCTAX HaA
CTaHAAPTHBIC BOIIPOCHI.

3. Hanuuume HECKOJBKUX IpyObIX OIIMOOK, OOJIBIIOrO 4HciIa HErpyobIX HpPHU BOCIHPOU3BEIACHUU
M3YYEHHOT'0 MaTepraa, 3HauuTeIbHOE HeCOOII0IEHIEe OCHOBHBIX IPAaBWII KYJIbTYPHI MIUCbMEHHOH 1
YCTHOMU peuH, mpaBui oOopMIIEHHUS MTUCbMEHHBIX PadOT.

Ouenka "1":

CraBuTcs 3a MOJHOE HE3HAHHE W3YYEHHOI'O MaTepualia, OTCYTCTBHUE 3JIEMEHTApHbIX YMEHUH M
HaBBIKOB.

Ouyenusanue ycmnozo omeema.
Omnenka "5" ctaBUTCS, €CITU O0yUaIOIIHICS:

1. IToka3pIBaeT TIyOOKOE U MOJIHOE 3HAHKWE W IOHUMAaHHUE BCEro 00bEMa MPOrpaMMHOTO MaTepHaa;
MOJIHOE MMOHUMAaHUE CYIIIHOCTU PACCMATPUBAEMBIX MOHSTHM, SIBICHUI U 3aKOHOMEPHOCTEH, TEOPHid,
B3aMMOCBSI3CH;

2. YMeeT COoCTaBUTh MOJIHBIM M MPAaBWIbHBIM OTBET Ha OCHOBE M3YYEHHOIO MaTepuaa; BbIACIATh
TJIaBHBIE TIOJIOKEHUS, CAMOCTOSITENILHO MTOATBEPKIaTh OTBET KOHKPETHBIMH MpUMepamMu, GaKkTaMu;
CaMOCTOATENIbHO W apTyMEHTHPOBAHO JeiaTh aHaiu3, OOOOIICHMS, BBIBOABL. Y CTaHABIMBATH
MEXIMpEIMETHbBIE (HA OCHOBE paHee NPUOOPETEHHBIX 3HAHWW) U BHYTPUIPEIMETHBIC CBS3H,
TBOPYECKM MPUMEHSTH MOJIYYEHHbIC 3HAHUS B He3HaKoMmou curyanuu. [locienoBarenbHo, 4ETKO,
CBSI3HO, 00OCHOBAaHHO U 0€30IMO0YHO U3NaraTth y4eOHBIN MaTepual; JaBaTh OTBET B JIOTHUECKOMN
MOCJIEIOBATEIILHOCTH C UCIOJIb30BAHUEM MPUHATON TEPMUHOJIOTHH; JIEIaTh COOCTBEHHBIE BBIBO/IBI;
(hopMyIMpOBaTh TOYHOE OTPEACTICHUE U UCTOIKOBAHIE OCHOBHBIX TIOHATHH, 3aKOHOB, TEOPHIA; PU
OTBETE HE IMOBTOPSATH JOCIOBHO TEKCT y4eOHMKA; M3Jararh Marepuaj JIMTEePaTypHBIM SI3bIKOM;
MPABWJIBHO U OOCTOATENIHHO OTBEYATh HA JIOTIOJHUTENbHBIE BOMPOCH yunuTens. CaMOCTOSTENbHO U



palnMoHaIbHO  HCIONB30BaTh  HATTIAAHBIC IMOCOOMS, CIpPaBOYHBIC MaTEpUANbl, YYCOHHK,
JIOTIOJTHUTEIIBHYIO JIUTEPATYPY, IEPBOUCTOYHUKH; IPUMEHSITh CUCTEMY YCJIOBHBIX 0003HAUYCHUH IIPU
BEJCHUU 3alKceil, COMPOBOKIAIOIINX OTBET; HCIIOJIb30BAaHUE I JIOKA3aTEIbCTBA BHIBOJOB M3
HaOJIIOICHUI U OIIBITOB;

3. CaMOCTOSTENHHO, YBEPEHHO W 0e30ImHO00YHO NMPUMEHSET MOJYyYCHHbIE 3HAHHUA B PELICHUU
npo0ieM Ha TBOPYECKOM YpPOBHE; IOIYCKaeT He Ooyiee OJHOTO HEAO04ETa, KOTOPBIA JIETKO
UCTPABISIET N0 TPeOOBAaHUIO YYMTENS,; WMEET HEOOXOAMMbIE HABBIKM PAabOTHI C MPUOOpaMH,
4epTekaMu, CXeMaMH U rpaKaMu, COIYTCTBYIOLIMMHU OTBETY; 3aIMCH, COIIPOBOKAAIOIINE OTBET,
COOTBETCTBYIOT TPEOOBaHUSIM.

Orenka "4" ctaBUTCS, €CIIM 00YYArOITUICS:

1. IToka3bIBaeT 3HAHUS BCETO U3YUYEHHOTO MPOrpaMMHOro MaTepuaia. J{aéT noiaHbli 1 npaBUIbHBINA
OTBET Ha OCHOBE M3YYCHHBIX TEOPUI; HE3HAUYNTEIbHBIC OMIMOKH M HEIOYETHI IIPU BOCIIPOU3BEICHUN
M3YYEHHOTO MaTepHalia, OMpeNeleHUs MOHSITUN Jajd HEemoJHble, HeOOJIbIINE HETOYHOCTU MpHU
WCIOJIb30BAaHUN HAYYHBIX TEPMUHOB WJIM B BBIBOJAX M OOOOIIECHUSX W3 HAOIIOJCHUA U ONBITOB;
MaTepuai U3jaraeT B ONpeesIeHHON IOTHYECKOM MOCIeI0BAaTEIbHOCTH, IIPH 3TOM JIOMYCKAET OJHY
HerpyOyro ommOKy Wi He 0oJjiee JBYX HEAOYETOB M MOXET MX HCIPABUTh CAMOCTOSITEILHO TPU
TpeOOBaHUU WU TPU HEOOJIBIION IMOMOIIM MPENOJaBaTeNs; B OCHOBHOM YCBOWJI Y4eOHBIN
Marepuai; TMOATBEPXKIaeT OTBET KOHKPETHBIMH TNpPUMEpPaMH; MPABUIBHO OTBEYAeT Ha
JIOTIOJTHUTEIBHBIE BOTIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BBIJENIATD [VIAaBHBIE MOJIO0XKEHUS B U3YyUEHHOM MaTepHualie; Ha OCHOBAHUU
¢akTOoB M mpumMepoB 0000IIaTh, J€NaTh BBIBOJAbI, YCTAaHABIMBATh BHYTPUIPEIMETHBIE CBS3U.
[IpuMeHsTh OJyYeHHBIE 3HaHUS HA IPAKTUKE B BUJOU3MEHEHHON CUTYyallUH, COOJII01aTh OCHOBHbBIE
[IpaBUjla KYJIbTYPbl YCTHOM pE€YU U COIPOBOXKAAIOIICH NMCbMEHHOM, HCIIOIb30BATh HAYYHBIC
TEPMUHBI;

3. He oOnanmaer m0OCTaTOYHBIM HABBIKOM pabOThl CO CIPABOYHOM JIUTEpAaTypoil, y4eOHUKOM,
MEPBOMCTOUYHUKAMU (TIPaBUIIBHO OPHEHTUPYETCs, HO paboTaeT MelUleHHo). JlomyckaeT Herpyoble
HapyLIeHUs MpaBuil 0pOpMIIEHHS MUCbMEHHBIX PaloT.

Onenka "3" ctaBuTCS, €ciu 00yJarOLIUIiCs:

1. ycBOMII OCHOBHOE cojJiepXaHnue ydeOHOro MaTepuaia, uMeeT IpoOebl B yCBOGHHH MaTepHrana, He
MIPENSATCTBYIONINE JAIBHENIIIEMY YCBOSHHUIO IPOIPAMMHOI0O MaTeprana;

2. Marepural nu3jara€t HECUCTCMATU3UPOBAHHO, (bparMeHTapHo, HE BCCraa nmocCjacaoBaTCiIbHO,

3. TOKa3bIBaCT HEIOCTATOYHYIO C(HOPMUPOBAHHOCTH OTACIBHBIX 3HAHWW W YMEHHH, BBIBOJBI U
00001IeHNS apTYMEHTUPYET ¢1abo, T0MyCKaeT B HUX OIIHOKH.

4, AO0IMYCTHUIT OMOKN M HETOYHOCTH B HCHOJIH30BAaHUU Hay‘-IHOI\/II TEPMHUHOJIOTUH, OIPECACIICHUSA
MOHSATHH JaJl HCJOCTAaTOYHO YCTKUC,

5. HE UCHOJb30BajJl B KaueCTBE A0Ka3aTcJIbCTBa BBIBOJbI U O606H_ICHI/I}I nu3 HaGJIIOI[CHI/Iﬁ, (baKTOB,
OIIBITOB HUJIN JOITYCTHUJI OIINOKH IIpH UX U3JI0OKCHUU,

6. UCTIBITHIBAET 3aTPYIHEHUS B IPUMEHEHUH 3HAHU I, HEOOXOMMBIX JUIS PELICHUS 3a/1a4 Pa3INYHBIX
THUIIOB, ITPU 00bSICHEHNH KOHKPETHBIX SIBIIEHUI Ha OCHOBE TEOPHil M 3aKOHOB, HJIU B TIOATBEP)KICHUN
KOHKPETHBIX IPUMEPOB MTPAKTUYECKOTO IIPUMEHEHHUS TEOPUH;



7. OTBEUYAET HETOJIHO Ha BOMPOCHI yUuTeNs (YITycKasi U OCHOBHOE), WJIA BOCIIPOM3BOIUT COJICPKAHNE
TEKCTa y4eOHMKA, HO HEAOCTATOUYHO IIOHMMAET OT/ICNIbHBIC MTOJIOKEHHS, HIMEIOIIHNE BaKHOE 3HAYCHHE
B 9TOM TEKCTE;

8. 0oOHapyXMBaeT HEJIOCTATOYHOE MOHUMAHUE OTIENBHBIX IIOJIOKEHUH TPU BOCHPOHM3BEICHUU
TEeKCTa yueOHMKa (3amuceild, MEePBOMCTOYHHMKOB) HJIM OTBEYACT HEMOJHO Ha BONPOCH YUHUTEIS,
JOTyCKasi OJIHY-/IBE TPyObIe OIHMOKH.

Onenka "2" cTaBUTCS, €CIM 00YyYAIOIIMNACS:

1. He yCBOWII M HE PACKPBLI OCHOBHOE COJIEpKaHUE MaTEpUaa;

2. HE AeJIaeT BBIBOIOB U 0000ILEHU.

3. He 3HAeT W He IOHUMAaEeT SHAYUTCJIbHYIO WM OCHOBHYIO YaCThb INPOrpaMMHOI0 Marepuajia B
npeaciiax rnmoCTaBJICHHBIX BOIIPOCOB,

4. numeer cnabo chOpMUPOBAHHBIE W HETIOJIHBIC 3HAHUSA M HE yMEET NPUMEHSTh UX K PEUICHHUIO
KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasiy;

5. mpu oTBeTe (Ha OAMH BOIPOC) JOMycKaeT Oojiee ABYX TpyOBbIX OIIMOOK, KOTOPbIE HE MOXKET
WCIIPABUTD JIaXKE€ TIPHU TIOMOIIIN YIUTEISI.

Ouyenka camocmoamenbHblX NUCLMEHHBIX U KOHMPOIbHBIX padom.

Onenka "5" ctaBuTCS, €ciiu 00y4aroUIuiics:

1. BeImonHUI paboTy 6€3 OMUO0K U HEA0YETOB;

2. nomycTuil He OoJiee OJTHOTO HEJl0ueTa.

Orenka "4" ctaBUTCS, €ClIM 00YYAIOUTUIHCS BBITIOJHIII PaObOTY MOJHOCTHIO, HO TIOMYCTUIT B HEH:
1. He Gonee oHOM HETpyOO OMIMOKU M OJHOTO HEAOYETA;

2. unu He OoJee IBYX HEJOUETOB.

Onenka "3" cTaBuTCS, €caM 00yUYaIOIIMICS PABUIIBHO BBIIOJIHUI HE MEHEE MOJIOBUHBI paOOThI I
JOIyCTHUIL:

1. He Gonee NBYX rpyObIX OLINOOK;

2. unu He Oonee ogHOM TPyOoi U OHOM HETpyOOii OMMOKU U OJJHOTO HEJOUYETA;
3. wu He 6oJee ABYX-TpeX HErpyObIX OMIMOOK;

4. uv OHOU HETpyOOM OITMOKU U TPEX HEO0UETOB;

5. WU TIPH OTCYTCTBUH OMIMOOK, HO MTPH HATMYHUN YETHIPEX -TISITH HETOYETOB.

Onenka "2" ctaBuTCS, €ciiu 00yJaroUuiics:



1. momycTH 4YUCIIO OMMOOK W HEJIOYETOB MPEBOCXOSAIIECe HOPMY, NMPH KOTOPOH MOXKET OBITh
BBICTaBJIEHA OIleHKa "3";

2. WY €CTIU TIPAaBUIILHO BHITIOJTHIII MEHEE MMOJIOBHHEI pa0OTHI.

Ouenka 8vlnONIHEHUA NPAKMUYECKUX (1a00pamopHbIX) padom, Onblmoe no nPeoMemam.
Ornenka "5" ctaBUTCS, €CIIM 00YJArONTUICS

1. mpaBWJIBHO OIpeIeII IEJIb OMbITA;

2. BBHIONHWI paboTy B MOJHOM O0BEME C COOMIOJCHHEM HEOO0XOIMMOW MOCIEeI0BATEIbHOCTH
HPOBE/ICHHS OIBITOB U U3MEPCHHUIA;

3. caMOCTOSTEIIFHO 1 paniruoOHaJIbHO BBI6paJ'I U ITOATrOTOBUJI JJIA OIIbITA H€O6XOI[I/IMOC O60py,HOBaHI/IC,
BCC OIIBITHI ITPOBECI B YCJIOBUAX U PCIKUMAX, O6GCH€‘II/IBaIOHII/IX IMOJIYYCHHEC PC3YJIbTATOB U BBIBOJOB
¢ HauOOJIBIIIEH TOYHOCTBIO,

4, HAay4YHO TI'paMOTHO, JIOTMYHO OIIHCall Ha6JHO,Z[eHI/I$I n C(bOpMy.]'II/IpOBaJ'I BBIBOAbI M3 OIIBITA. B
MNpeACTAaBJICHHOM OTYCTC IMPAaBHUJIIbHO W AKKYPATHO BBIIIOJIHUJI BCE 3aIlMCH, Ta6JII/IIII)I, PUCYHKH,
YCPTCIKU, Fpa(l)I/IKI/I, BBIYMCJICHUA M CACJIaJ1 BBIBOIbI,

5. MpaBUIILHO BBIMOJHWI aHANIKU3 norpemnoctei (9-11 kmaccor).

6. TpOSBISET OPraHU3allMOHHO-TPYAOBbIE YMEHHUs (TOJAECpPKHUBAET YUCTOTY pabodyero mecra u
MOPSAA0K Ha CTOJIE, 5KOHOMHO HCIIOJIb3YET PACXOJHBIE MATEPUAIIbI).

7. DKCIEPUMEHT OCYIIECTBJISIET MO TUTAHY C YYETOM TEXHHKHU O€30MacHOCTH W TPaBHIJI PabOTHI €
MaTepuagaMu U 000pyAOBaHUEM.

Onenka "4" cTaBuTCS, €ciIi 00yJaroUIUiics BBIOJHUI TpeOOBaHUS K oleHke "5", Ho:

1. OIBIT IPOBOJIMII B YCIIOBUSX, HE 00ECTIEUMBAIOIINX TOCTATOYHON TOUHOCTH U3MEPEHUI;

2. i OBUTO TOMYIIEHO ABA-TPU HEJIOUETA;

3. unu He 60Jee 0HOM HerpyOOoi OMUOKHN M OJTHOTO HEJO0YETa,

4. UM SKCTIIEPUMEHT MPOBEJIEH HE MOJIHOCTHIO;

5. WM B ONTMCAHUU HAOIOICHUI U3 OIbITA JOMYCTHII HETOUHOCTH, BHIBOJIBI C/I€J1aJT HETIOJIHBIE.
Onenka "3" cTaBuTCS, €CIM 00yUYaIOIIMHACS:

1. mpaBUJILHO OMpPEENUII LIEb OIbITa; paboTy BBINOIHSAET NPABUIHHO HE MEHEE YeM HAIOJOBUHY,
0JIHaKO OOBEM BBHIMOJHEHHONW YaCTH TAKOB, YTO MO3BOJISET MOJYYUTh MPABUIIbHbBIE PE3YyIbTAaThl U
BBIBO/IbI TI0 OCHOBHBIM, IPUHIUIHNAILHO BaXKHBIM 3aj[adyaM paboThI;

2. wim ioabop o6opymaoBaHus, 00BEKTOB, MATEPUAJIOB, a TAK)KE PAOOTHI IO HaYaTy ONBITA MPOBEI C

MOMOIIBIO YYUTENS; UM B XOJIE€ MPOBEACHUS OMNBbITa U M3MEPEHUH OBUIM JOMYLIEHb! OMIMOKU B
ONMCaHUU HaOI0eHH, HOPMYITHpPOBAaHUH BBIBOJOB;



3. omBIT MPOBOAWJICA B HEPAI[MOHAJIBHBIX YCIOBHAX, YTO NPHBEIO K IMOIYYEHHUIO PE3YNITaTOB C
OoJbIIIeH MOTPENIHOCTHIO; WM B OTYETE OBUTM JOMYLICHBI B OOILIEH CIOXKHOCTH He Oojiee OBYX
OIIMOOK (B 3aIHCAX €IMHUL], N3MEPEHHSX, B BBIUNCICHUAX, rpadHKax, TaOIMIaX, CXeMax, aHAIN3e
MOTPEIIHOCTEN U T.J.) HE NPUHIMUIIMAIBHOTO JUIsl TaHHOW paboThl XapakTepa, HO MOBJIUABIIMX Ha
pE3yNbTaT BHIIOIHEHUS; WIIM HE BHIIIOJIHEH COBCEM WM BBIIIOJIHEH HEBEPHO aHAIN3 NOTPEITHOCTEH;

4. nomyckaet TpyOyr ommMOKYy B X0j€ dKCIepuMeHTa (B 00bICHEHHH, B 0(hOpMIICHMH padOThHI, B
COOJIIOJICHNH TIPAaBWJI TEXHHUKH O€30MacHOCTH Hpu paboTe ¢ MaTepualaMd U O0OpYAOBaHHEM),
KOTOpPast UCIPABJISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Omnenka "2" cTaBUTCS, €CIM 00YYAIOIIHMHACS:

1. He ompeaenuI CaMOCTOSTEIBHO 1I€JIb OIBITA; BBIOJIHUI PaOOTy HE MOIHOCTBIO, HE MTOATOTOBUII
HY)XHOE 000pyJ0BaHHE U 00BEM BBIIIOJIHCHHOW YacTH paOOTHI HE MO3BOJIIET CAENIATh NPAaBUIBHBIX
BbIBOJIOB;

2. WM OIIBIThI, U3SMECPCHHA, BLIYUCIICHUA, Ha6JIIOI[€HI/I$I IMPOU3BOAMINCE HEIIPABUIIBHO,

3. WM B X0J1¢ pabOThI U B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMCUCHHBIC B
TpeboBaHUsAX K oreHke "3";

4. nomyckaet nBe (1 6oee) rpyObie OMMOKHU B X0/ IKCIIEPUMEHTA, B 00BICHEHUH, B 0OPMIICHUN
paboThl, B COOJIIOJICHMM TPAaBHJI TEXHUKH OC30MACHOCTH MpH pabdOTe C BEIIECTBAMU U
00opynoBaHUEM, KOTOPBIE HE MOKET UCIIPABHUTH JIAXKE 110 TPEOOBAHUIO YIUTEIIS.
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